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LOI CAM ON

D¢ ludn an dugce hoan thanh bén canh sy c6 gang no luc cia ban than con co
su dong gop, gitip do dong vién nhiét tinh cua nhiéu cé nhan va tap thé. Toi xin tran
trong goi 101 cdm on chan thanh nhat dén:

- Ban Giam Hiéu trudong Pai hoc Can Tho, Vién Nghién ciru va Phat trién
Cong ngh¢ sinh hoc, Khoa Sau Dai hoc va cac phong ban chitc ning khac cua
Truong Pai hoc Can Tho d3 tao diéu kién cho tdi duge hoc tap va nghién cuu tai
truong.

- Ban Gidm hi¢u Truong Pai hoc Tién Giang, Phong T6 chirc hanh chinh,
Phong Quan 1y Khoa hoc & hop tac qudc té va quy Thay Co Khoa Nong nghiép va
Cong nghé Thuc pham da ludn tao diéu kién, dong vién gitip d& vé nhiéu mat dé toi
¢ diéu kién thuc hién luan an cua minh. Déng thoi cam on cac ban sinh vién cac
khoa cua Nganh Cong nghé sinh hoc tai truomg da hd tro gitip d& va dong vién toi
rat nhicu.

- Xin duoc bay t6 1ong biét on siu nhat dén PGS.TS. Truong Trong Ngon
d3 ludn bao dung dong vién tinh than, hudng din tan tam dé giup toi c6 thé vuot
qua khé khan dé hoan thanh duoc luin 4n va hoan thanh khoa hoc cta minh.

- Quy Thiy C6 Truong Pai hoc Can Tho, dic biét 1a quy Thay C6 & Vién
Nghién ctru & Phat trién Cong nghé sinh hoc, cac anh chi Nghién ctru sinh, da luén
dong vién khich 1é tinh than va giup d& t6i vuot qua cac kho khin tré ngai vé nhiéu
mat, déng thoi cam on cac ban hoc vién cao hoc va cac ban sinh vién da hd tro
trong thoi gian t61 lam thi nghi¢ém tai Vién.

- Dac biét to1 gdi 101 cam on dén gia dinh, cha me, anh chi va chéng vO1 con
luon 1a chd dua giup d& va dong vién ti co dii nghi luc dé vuot qua chiang duong
kho khin dé hoan thanh duoc luan an nay.

Thong qua thoi gian hoc tép tai Truong va thuc hién luan an t61 da hoc tap
dugc nhiéu kién thirc méi va rat ra dugc nhiéu kinh nghiém chuyén mén cho ban
than. Tuy nhién vé6i kha ning va thoi gian c6 han toi thdy minh kho c6 thé tranh
khoi nhirng thiéu sét. Kinh mong su gop ¥ ctia Quy Thay C6 va cac nha khoa hoc
dé t6i co diéu kién hoc hoi va stra chita, bo sung dé luan an duoc tot hon.

Tran trong cam on!

Nghién clru sinh

Tran Ngoc Chi



TOM TAT

Ot la mét logi gia vi quan trong trong bita dn ciia con ngwoi va la nguon
xudt khau 1ém cia nude ta. Nguon giong ot hién nay chii yéu la cdc giong FI1 nhdp
néi phu thudc vao thi truong giong mede ngodi va gid thanh cao. Vi vdy viéc nghién
cibu va san xudt giong néi dia la viéc lam can thiét. Trong cdc phwong phdp chon
tao gidng 6t thi phwong phdp lai va ghép la 2 phwong phdp phé bién dwoc sir dung
lau doi. Vi vy dé tai sir dung 2 phwong phdp ndy nham nghién civu xdc dinh s
thay doi di truyén khi lai va ghép giita 3 gidng ot c6 kiéu hinh khdc biét nhau cu thé
nhu sau: ghép giita Steng véi Hiém va Hiém véi Ca & nhitng dé tuéi va do dai goc
ghép khac nhau (50 ngay: 15 va 20 cm, 60 ngay: 20 va 25 cm, 70 ngay: 25 va 30
cm); lai giita 2 cdp giong ot Simg véi Hiém va Sieng véi Ca khdo sat thé hé lai FI.
Két qua déi véi ghép da nhdn thdy dwoc sw anh huong ciia goc ghép 1én canh ghép
doi véi cap ghép Sirng-Hiém c6 sw thay doi vé mau bao phdn, dang lé va thay doi
lam tang kich thuéc ciing nhw khoi lwong trdi ciia cdy ghép cao hon canh ghép ¢
cac dé tuéi 60 ngay 20 cm, 25¢m va 70 ngay 25 c¢m, tuy nhién vé hinh dang trdi
khéng c6 sw thay doi; cdp Hiém-Simg c6 sw thay doi mau bao phdn, dang ld va
dang trdi thién vé giong Sirng. Twong tir cdp ghép Ca va Hiém ciing nhdn thay c6
sw thay doi trén mau bao phdn, dang ld va dang trdi thi ciing phan Iom thién vé
giong véi canh ghép, tuy nhién cdc tinh trang sé lwong trén trdi c¢é sw vueot tréi hon
canh ghép & mét s6 nghiém thire. Két qua khao sdt dwa trén cdc cdp moi SSR lién
két tinh trang trdi khéng nhén thdy sw thay doi giita cdc nghiém thire ghép va véi
goc va canh ghép; doi véi vimg gen CaOvate nhdn thdy cdc cdy ghép déu thién vé
giong voi canh ghép. Két qud lai thudn nghich thu dwoc cdc thé hé lai FI1 nhuw sau:
lai gita Steng va Hiém déu c6 hoa c¢é mau bao phdn trung gian giwa cha va me, ld
déu thién vé giong véi cdy Sirng va trdi ciing c¢é dang trdi ciing nhw hudng trdi chi
dia thién vé giong voi cdy Sung & ca 2 phép lai; lai giita Sirng va Ca déu c6 dang
hoa giong véi Simg nhung mau bao phan vang giong nhw Ca ¢ ca 2 phép lai, vé ld
cdp Sirng-Ca giong Steng nhung cip Ca-Simg lai giong Ca, vé dang trdi 2 phép lai
giong nhau khi lai gitta Sirng thon dai va Ca tron thu trdi F1 ¢6 dang trung gian va
déu c6 hwéng chi dia giong nhw 6t Sirng.

Tir khoa: CaOvate, dau phan tir, ghép, lai, SSR, Ot



ABSTRACT

Chilli is an important spice in everyone’s meal as well as a major export
product of Vietnam. Most current chilli species are domestically imported F1s that
are dependent on high-priced overseas markets. Therefore, it is vital to research
and produce domestic chilli species. Among different chilli cultivation techniques,
crossbreed and grafting are the two most popular and longstanding techniques.
This research has used these two techniques to determine the genetic changes after
cross-breeding and grafting between three chilli species with different shapes;
specifically: grafting Sung with Hiem and Hiem with Ca with different growth rate
and rootstocks’ length (50 days: 15 and 20cm, 60 days: 20 and 25cm, 70 days: 25
and 30cm); cross-breeding two pairs of Sung with Hiem and Sung with Ca to study
F1 hybrids. The result has shown the impact of rootstocks on grafted boughs of
Sung — Hiem grafted pair having differences in their tether color, leaf shape, and an
increase in size as well as weight of the grafted plants’ fruits, which are more than
the grafted boughs of 60 days at 20 cm, 25cm and of 70 days at 25cm, yet there are
no differences in fruit shape; the Hiem — Sung pair has a difference in its tether
color, while its leaf and fruit shape are the same with the Sung species. Similarly,
there are also some differences in Ca — Hiem grafted pair in terms of its tether
color, leaf shape, and fruit shape that are inclined to be the same as the grafted
boughs,; however, there is a surpass in the fruits’ quantity traits compared with
grafted boughs in some experiments. The research results based on linked SSR pairs
do not point out any differences between experimented grafts with rootstocks and
grafted boughs; with regards to the CaOvate gene order, we notice that the grafted
plants are similar to grafted boughs. The reversible hybrid process has produced
the following F1: hybrids of Sung and Hiem to produce a tether with an osculant
color of the father and mother plants, its leaf is similar to Sung plants while its
fruits are similar in shape and in its downward pointing direction to Sung plants in
both hybrids; hybrids Sung and Ca to produce flowers that are similar to Sung but
the tether’s yellow color is similar to Ca in both hybrids, the leaf shape of the Sung—
Ca pair is similar to Sung while the Ca — Sung is similar to Ca the fruit shape of
both hybrids is the same after hybrids slim, long Sung with round-shaped Ca to
produce an F1 that is osculant-shaped and similar at its downward pointing
direction to Sung chillies.

Keywords: CaOvate, Capsicum, graft, hybrid, molecular marker, SSR.



LOI CAM POAN
Toi tén 1a Tran Ngoc Chi, Ia NCS nganh Cong nghé sinh hoc, khoa 2015 (dot

1). Téi xin cam doan ludn 4n “Nghién ctru bién di di truyén cua viéc lai va ghép cac
gidng ot dira vao dic tinh néng hoc va dau phan tir DNA” 13 cong trinh nghién ctru
khoa hoc thuc su ciia ban than tdi duoc su huéng dan cua PGS.TS. Truong Trong
Ngon.

Céc thong tin dugc st dung tham khao trong dé tai luan an duoc thu thap tur
cac ngudn dang tin cdy, di duoc kiém ching, duoc cong bd rong rii va duoc toi
trich dan ngudn gdc rd rang ¢ phan Danh muc Tai liéu tham khao. Cac két qua
nghién ctru dugc trinh bay trong luan an nay la do chinh t61 thuc hién mot cach
nghiém tic, trung thuc va khong trung lap véi cac dé tai khac da duoc cong bd
trudc day.

T6i xin 1ay danh dy va uy tin ctia ban than dé dam bao cho 10i cam doan nay.

Can Tho, ngay thang ndam 2022

Ngudi huéng dan Tac gia thyc hi¢n

PGS.TS. Truong Trong Ngon Tran Ngoc Chi
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CHUONG 1: GIOI THIEU
1.1 Pit van dé

Ot cay (Capsicum annum spp.) 1a loai rau gia vi dugc tréng lau doi ¢ nudc ta.
Tuy nhién, n6 chi dugc xem 1a cdy gia vi nén c6 muc tiéu thy it. Trong nhitng nim gan
day 6t tré thanh mot mat hang c6 gid tri kinh té vi 6t khong chi 13 gia vi twoi ma con
duge sir dung trong céng nghiép ché bién thuc phdm va duoc liéu dé bao ché thudce
nho tinh chét capsaicine chura trong trai. Bén canh d6 mot s6 loai 6t con duoc dung
lam cay canh nho vao sy da dang vé mau sic va dang trai cia no. Vi vay o6t da tré
thanh mot trong nhiing loai cy trong c6 gia tri kinh té cao.

Trong thuc té hién nay 6t san xuat & nuée ta chu yéu 1a cac gidng F1, sb luong
cong ty san xuat gidng truc tiép ciia nudc ta con it, cha yéu san xuét cac giong nhap
ndi. Vi vay ngudn gidng phu thudc vao thi truong gidng nude ngoai va ¢ gia thanh
cao. Bén canh do xét vé phuong di¢én rau xuat khau thi 6t 1a mat hang chu lyc cua
Pong bang song ciru long xuat khau ra nudc ngoai véi sé lwong 16n va 6n dinh so véi
cac cay trong khac. Do dé dé cay 6t thuc su trd thanh cdy hang hoa, dap tmg nhu cau
tiéu thy ngay cang ting ddi v6i cac san pham ché bién tir ot thi viéc ning cao ning
suat va chét luong ciia cac gidng 6t 1a nhiém vu hét stc cap bach ma cac nha chon
giéng can phai thuc hién mot cach nghiém tuc.

Dé thuc hién duge nhiém vu nay, trudc hét cac nha chon giéng can phai co nguff)n
tap doan gidng Gt phong phu vé sb luong duoc swu tap tir khip noi, khong chi trong
nudc, ma con & ca cac nudc trén thé gidi, mang day du cac dic tinh da dang vé mit di
truyén. Bén canh do cling can thiét tao ra cac giéng lai dé c6 thé tan dung duoc cac dac
tinh t6t ctia ca b va me vao cuing mot ca thé lai. Viéc str dung gidng lai F1 trong cac
loai cay tréng dac biét la 6t dang dugc str dung rong rai trong thuwong mai va néng dan.
Owens (1992) d3 bao cio rang ning suit trai ting tir 200-300%, chét lrong, mau sic
va hinh dang trai cting duogc cai thién. Cai thién chét luong trai bﬁng cach lai tao da
dugc bao céo bai Joshi et al. (1992), lai hai giébng Y02 va Y70 da cai thién dugc tinh
ngot va cay, trong khi lai gidng EC-203599 véi Kt-PI-18 da cai thién dugc tinh ngot
va lai giéng EC- 203600 v6i Kt-PI-19 da cai thién dugc tinh cay. Cai thién kha ning
khang bénh nhu bénh virus di duoc Ganashan nghién ciru nam 1992. Mot gidng méi
duoc tao ra c6 kha nang khang bénh tt, chiu duoc diéu kién méi truong, nang suét
cao va do cay ciing duoc ting 1én. Kivadasannavar (2008) d3 két luan rang tién hanh
thu phin tir 9 dén 12 gio sang sau khi khir duc 1 ngay sé cho ty 1& dau trai 12 53.63%
va ty 1é nay mam la 88,20%. Colla et al. (2006) khi nghién ctru vé anh hudng cua viéc
ghép cdy lén ning suat va chat lugng clia qua 6t & diéu kién phong thi nghiém da cho
thdy rang cdy ghép cao hon 28-29% so v&i cdy cha me ban dau. Tong san lugng thu
duogc, san lugng cé thé tiéu thu duoc va sb luong qua bi anh hudng truc tiép bdi géc
ghép. San lugng qua co thé tiéu thu dugc cia cdy ghép cao hon nhiéu so véi cay binh
thuong. Yagishita & Hirata (1984, 1986) da cho thay rang viéc ghép cay din dén viéc
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thay doi dang qua, néng dd capsaicin va loai cay duogc truyén qua 26 thé hé tu thu.
Trong do6 tinh trang dang qué c6 chop ngugce dugce dung lam tinh trang dac trung dugc
tao bdi viéc ghép cay.

Lai va ghép dé tao ra nhitng gidng méi 1a viéc lam can thiét trong cong tac
gidng nham tao ra nhitng gidng ngay cang c6 nhiéu dic diém wu viét hon dap ung
dugc v6i nhu cau khic khe cia thi truong va dong thoi thich nghi tt v6i nhitng diéu
kién bat loi ctia moi truong. O cay tu thu phin, phuong phap lai 1a can thiét dé cac nha
chon gidng c6 duoc su phan ly va tai to hop cac dic tinh mong mudn & doi con, nhim
ting ning suét cay trong (Allard, 1960). Ghép c6 thé duoc dinh nghia 13 sy két hop tu
nhién hodc c6 chu y cua ciac bd phan cua thyc vat dé thiét 1ap mot mach dan lién tuc
giita chiing (Pina & Errea, 2005) va két hop cac chic ning di truyén nhu mot ciy hoan
chinh (Mudge et al., 2009). Ghép cay rau an qua dong mot vai trd quan trong trong
viéc ting ning suat va chat luong san pham, nd giup cdy trong ting stc dé khang va
dap tng lai véi cac yéu td stress sinh hoc va phi sinh hoc (Yassin & Hussen, 2015).
Gidéng moi tao ra cang wu viét cang c6 kha nang canh tranh t6t véi thi truong 6t trén
thé gidi tir 46 c6 thé giup nén kinh té san xuat 6t dugc phat trién hon va gop phan nang
cao kinh té cho nguoi néng dan. Viéc dinh huéng phai chii dong dugc ngudn hat giong
6t trong nudce 1 van dé tat yéu nhiam ting ning suét cdy trong, han ché nhap khau hat
gidng, diy manh cong tac san xuat hat gidng trong nudc.

Xuat phat tir nhitng van dé trén dé tai “Nghién ctru bién di di truyén cia viéc lai
va ghép cac gidng Ot dwa vao dic tinh nong hoc va ddu phan tir DNA” duoc thyc hién.

1.2 Muc tiéu nghién ctru

Xac dinh duoc su thay doi di truyén cua viéc lai va ghép, qua d6 Iam co s& cho
viéc chon tao giong mai.

- Thyc hién ghép thuan nghich giita cac cip gidng ot va khdo sat syu thay dobi di
truyén ctia cay ghép thé hé T1 v6i gbe ghép va canh ghép.

- Thuc hién lai thuan nghich giita cac cip gidng 6t va khao sat syu thay doi di
truyén cua cay lai thé hé F1 véi cAy cha va me, sy phan b cac tinh trang & thé hé Fa.
1.3 N§i dung nghién ctru

Pé tai thuc hién gdm 2 ndi dung chinh: (1) Thuc hién viéc ghép thuan nghich
giita hai cip giéng 6t Stng véi Hiém va Hiém véi Ca & nhitng do tudi va chiéu dai goc
ghép khéac nhau, qua d6 khao sat su thay doi cua ciy ghép thé hé tiép theo so véi gbc
ghép va canh ghép dua vao cac tinh trang nong hoc va dau phan tir DNA; (2) Thyc hién
lai thuan nghich gitra hai cap giéng 6t Stng véi Hiém va Ca véi Sung thu thé hé F1 va
khao sat su thay ddi cua cay lai F1 v6i cha me dya vao déc tinh nong hoc va diu phan
tu.



1.4 Poi twong va pham vi nghién ciru

1.4.1 Poi twong nghién ciru

Déi twong nghién ctiru chu yéu cia ludn 4n 1a 3 giéng ot co dic diém hinh thai
khac nhau Hiém, Strng va Ca; cac cy ghép thé hé T1 va cay lai ¢ thé hé F1.

1.4.2 Pham vi nghién ctru

Pham vi nghién ctru ciia luan an 13 3 giéng ot nhap ndi tir AVRDC gdm 6t Hiém,
ot Sung va 6t Ca. Luan an duogc thyc hién trong chau dat trén ruong co6 che ludi tai tinh
Ddng Thap. Phan thi nghiém phan tir dugc thuc hién trong phong thi nghiém sinh hoc
phan tir tai Vién Nghién ctru va Phat trién Cong ngh¢ Sinh hoc, truong Pai hoc Can
Tho, cac mau DNA duoc goi gidi trinh tu tai Vién Nghién ctru hé gen, Vién Han 1am
khoa hoc va cong ngh¢ Viét Nam.
1.5 Y nghia khoa hoc va thure tién ciia luin 4n
1.5.1 Y nghia khoa hoc

- Luan 4n da thuc hién dugc phuong phap ghép 6t & do tudi cao va do dai goc
ghép cao nhiam tao ra sy anh hudng cua gbc ghép 1én canh ghép.

- Lun an di st dung phuong phap nghién ctru két hop quan sat kiéu hinh va
dua trén kiéu gen bang cach dung cac du phan tir SSR lién két gen quy dinh tinh trang
trai va ddu phan tor SNP nham khéo sat sy thay doi trén viing gen quy dinh hinh dang
trai CaOvate dé khao sat su thay doi ciia cdy ghép va cay lai so v6i cdy cha me ban
dau.

- Mic du két quéa cho thdy chua c6 sy thay doi di truyén trén tinh trang trai cua
cay ghép so voi cha me o rét trén kiéu hinh. Nhung da phat hién dugc su thay ddi dua
trén tinh trang hoa cu thé & mau bao phan. Pay 13 co s dé xuit hudng nghién ctru tiép
theo khao sat su thay d6i gen quy dinh tinh trang mau bao phan trén cay ghép.

- Tuy xét vé& mit tong thé thi trinh ty gen CaOvate cta ciy ghép thién vé giéng
v6i canh ghép hon so véi gde ghép nhung ciing dd phat hién dugc su thay doi trén mot
s6 vi tri nucleotide cua cdy ghép so voi canh ghép

- Luén &n da danh gia duogc sy thay ddi vé mat di truyén cua cay lai F1 dya trén
kiéu hinh cho thiy con lai déu thé hién tinh wu thé lai so véi cha hodc me va dua kiéu
gen tai vung gen CaOvate.

1.5.2 Y nghia thye tién

- Luén 4n 1a co s& khoa hoc quan trong phuc vu t6t cho cong tic nghién ctru
chon tao gidng 6t méi dua vao hai phuong phap ghép va lai va bd sung tai liéu giang
day.

- Luén an d3 xay dung duoc quy trinh ghép ciy 6t & do tudi va chiéu dai gbc
ghép cao bang phuong phap ghép ném cho hiéu qua thanh céng trén 50%. C6 thé ung
dung cho cic nghién ctru tiép theo trén ot néi riéng va cay trong khac néi chung.
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1.6 Piém méi cia luin an

- Luén 4n tién hanh ghép cac giéng ot c¢6 dic diém hinh thai khac nhau & d6 tudi
16n va do dai gbc ghép cao dé tao ra su su anh huong di truyén tir gbc ghép 1én canh
gheép.

- Khéo sat sy thay d6i di truyén cia cdy ghép dua trén kiéu hinh va kiéu gen
bang cach dya vao cac dau phan tir SSR lién két chit véi gen quy dinh tinh trang trai
d6ng thoi giai trinh tu ving gen quy dinh hinh dang trai CaOvate dé xem xét sy thay
d6i vé mit kiéu gen. Két qua nhan thay ¢ tinh trang trai khong c6 su thay doi nhiéu vé
kiéu hinh va kiéu gen so v&i canh ghép, nhung ¢ tinh trang hoa c6 sy thay doi dang ké.

- Khdo sat dugc su thay ddi cua cay lai F1 so véi cha me dua trén kiéu hinh va
kiéu gen lién quan dén viing gen quy dinh hinh dang trai CaOvate.



CHUONG 2: TONG QUAN TAI LIEU
2.1. Tong quan vé ciy 6t
2.1.1 Giéi thiéu vé cay 6t

Ot (Capsicum spp.) thudc chi Capsicum, ho ca (Solanaceae) (Trung tam dit liéu
Thuc vat Viét Nam, 2008).

Ot cay 1a mén gia vi phd bién con 6t ngot 1a mot loai rau mang vé hiéu qua kinh
té cho ngudi néng dan & cic nude nhu Ethiopia, Nigeria, Ghana, Trung Quéc, An D9,
Pakistan, Bhutan, Indonesia, Campuchia va Thai Lan. Loai Capsicum annuum (gém &t
cay va 6t ngot) 1a loai dung trdng nhiéu nhat trong 5 loai 6t duoc trong (Shih-wen Lin
et al., 2013).

Trén thé gidi ot trong ca & Chau Au, Chau A va Chau My. Nuéc trong 6t nhidu
nhét 12 An P9, Brazin, Trung Quéc,..ét dugc xem la cdy "dac san" ciia vung nhiét do1
(Perry et al., 2007). Theo wdc tinh nam 2011, &t (khd va twoi) duoc trong khoang
3,8 triéu ha, trong d6 3,3 triéu ha ¢ nudc dang phat trién va kém phat trién cia
Chau A (2,5 triéu ha) va chau Phi (0,8 triéu ha) (FAOSTAT, 2013).

Ot thudc chi Capsicum cua ho Ca (Solanaceae) (Hunziker, 2001; Knapp, 2002)
trong d6 c6 4 dén 5 loai dugc thuin hoa va hon 20 loai hoang dai (Eshbaugh, 1980).
Tuy nhién, két qua nghién ctru ctia Bosland and Votava (2000) lai cho rang c6 5 loai
dugc thuan héa va 25 loai hoang dai. Céc loai thuan hoa bao gom Capsicum annuum
L., Capsicum frutescens L., Capsicum chinense Jacg., Capsicum baccatum L., va
Capsicum pubescens R & P (IBPGR, 1983). Trong sd céac loai duoc thuan hoa trén thi
Capsicum annuum L. La giéng dugc trong phd bién trén thi truong, nd gém 2 loai ot
ngot va Gt cay voi vo sd hinh dang va kich thude khac nhau. Cac giéng 6t thuong duoc
phan loai dya trén vi hang cay, mau sic, hinh dang, mui vi, kich thudc va myc dich s
dung (Bosland, 1992).

Hau hét cac loai Capsicum 1a loai ludng boi c6 24 nhiém sic thé (2n=24). Tuy
nhién, mot vai nghién ciru gan day da két luan s6 nhiém sic thé trén mot s6 loai 6t
ngot 14 26 (2n = 26). Cac giéng 6t khac nhau vé hinh dang, kich thudc, mau sac, mii
thom va d6 cay, tir cay it dén rat cay (Tong & Bosland, 2003).

Loai Capsicum 1a hoa ludng phai moc don hoac thanh chum 2-3 hoa, trang hoa
c6 6-7 canh mau trang hoac tim. S6 nhi duc bang sé canh hoa va moc quanh nhuy céi.
Phan trong canh hoa c6 16 tiét mat. Hoa 6t cd thé tu thu phan hay thu phan chéo do con
tring. Trai ot cd 2-4 thiy, dang tréi rat thay doi tir hinh cau dén hinh ndn, bé mat trai
c6 thé phang, gon séng, c6 khia hay nhin; trai khi chin c6 mau dé den vang; trai khong
cay hay rat cay (Ba, 2005).

Ot 1a cay chiu nhiét, nhiét do thich hop cho ting truong 1a 18-30°C. Nhiét do cao
trén 32°C va thap dudi 15°C. Cay ting truong kém va hoa dé rung. Ot 1a cay khdng

5



quang cam, tuy nhién trong diéu kién ngay ngan céac gidng ot cay phat trién tét va cho
nang suat cao. Ot chiu dung duogc diéu kién che rop dén 45%, nhung che rop nhiéu
hon 6t cham tré hoa va rung nu (Ba, 2005).

Hién nay, 6t 1a mét trong nhitng loai cay trong dang dwgc quan tdm nghién cuu.
Pé ngan chin sy x6i mon cua cac gen quy trong tap doan 6t di co rat nhiéu noi trén
thé gi6i tién hanh suu tap va luu gitt cac ngudn gen quy dé phuc vu cho cong tac
nghién ctu va chon tao gidng khip noi trén thé gisi. Trung tdm nghién ctu va phat
trién rau A Chau (AVRDC) 1 noi c6 tap doan 6t 16n nhat hién nay (2008), trung tam
d3 thu thap duoc 7.514 giéng, bo ndng nghiép My dang nam giir 3210 gidng cua tat ca
cac dong thuoc nhiéu qudc gia trén thé gioi.

2.1.2 Ngudn géc cay ét

Cay &t co6 ngudn goc rat co xua, cac nha khiao co hoc da tim thay qua 6t kho
trong ngdi mo c6 clia nguodi Peru hang ngan nam trude. Nhiéu tac gia khang dinh rang
6t ¢6 ngudn goc tir vang nhiét d6i chau My va duogc trong 1au doi ¢ Peru va Méxicd.
Trung tdim khoi nguon ciia 6t ¢6 thé 1a Méhico va trung tam thi hai 1a Guatemala.
Nguoi ta cho rang 6t di duoc thuan héa it nhat nim lan béi nhitng cu dan tién sir & cac
khu vire khac nhau ctia Nam va Bic My, tir Peru ¢ phia nam dén Mexico & phia bac va
mot s6 ving cua cac bang Colorado va New Mexico (M¥) boi cac dan toc Pueblo C6
dai (Bosland, 1996).

Ot da 1a mot phan trong am thyc cua loai nguoi it nhat 1a 7500 nam trudc Cong
nguyén va c6 1& sém hon. Co6 nhitng bang chitng khao ¢6 ¢ cac khu vuc & Tay
Nam Ecuador cho thay 6t da duoc thuan hda hon 6000 nim vé trudc va 1a mot trong
nhitng loai cay trong dau tién & chau My (Perry et al., 2007).

Theo Pickersgill (1997) chi Capsicum bat ngudn tir viing nhiét d6i nudc My tir
d6 duoc phd bién rong rai & khip noi trén thé giéi bao gdm ving nhiét déi, can nhiét
déi va cac vung co6 khi hau 6n hoa.

2.1.3 Pic diém bd gen ciy 6t

Ot duoc chia thanh 2 nhém: nhom cay trong (bao gdom ca 6t cay va 6t ngot) va
nhoém hoang dai. Loai 6t hoang dai thuong nho, mau dé, qua mong tron, mau sac va
kich thuéc thu hat chim. Loai thuan hoa va ban thuan héa gom Capsicum annuum L.,
Capsicum chinense Jacq., Capsicum frutescens L., Capsicum baccatum L. (C. var.
pendulum) va Capsicum pubescens R & P (De, 2003; Russo, 2012). Cac loai 6t trong
c6 b nhiém sac thé 2n = 24, con & loai hoang dai c6 thé 2n = 24 hoic 2n = 26.



Buforum
Campylopodium
Cornutum

Annuum

Dusenii

Chinense

Friburgense Annuum
st Frutescens
Hunzikerianum Glabriusculum

Lanceolatum
Mirabile

Pereirae

Chacoénse*

2n=26

Galapagoense

Recurvatum
Pendulum
Baccatum .~ Baccatum
mbilicatum

Rhomboideum
Schottianum Capsi(‘um

Villosum

Unclassified species

Disorphum

Eximium

Eximium®*
Flexuosum s Tomentosum

Geminifolium Pubescens

2n=24

Haookerianum

Parvifolium

Scolnikianum

Hinh 2.1: Bo nhiém sic thé cua céc loai ot
(Ngué‘n: Tong va Bosland, 1999; Walsh va Hoot, 2001; Jarret va Dang, 2004,
Ryzhova va Kochieva, 2004).

2.1.4 Pic diém thue vat
2.1.4.1 Pic diém hinh thai ciy 6t

Than: 6t thudc loai than g, than tron, dé gay. Khi than gia, phan gdc than chinh
hoa gb. Than co 16ng hoic khong 16ng, chiéu cao cay phu thudc vao gidng, thuong dao
dong tir 20 — 40 cm thi ngimg sinh truéng va bat dau phan nhanh thir cdp. Ot phan tan
manh, kich thudc tan thay doi tiy theo diéu kién canh tac va giéng. Khi cdy gia thi kho
phan biét than chinh va cic nhanh cdp. Trén than cac canh phat trién manh va moc d6i
xtng hoic so le tuy gidng, kiéu ludng phén tao cho ciy 6t co dang 14t ngira, do vay rat
dé d6 khi gip mua, gié manh.

Ré&: ré 14 c4c phan cua co thé thuc vat nam phia dudi mat dat. Ré gilp thuc vat
bam vao dat va gitip nudc, chat khoang va cac thanh phan quan trong khéac hap thu vao
thue vat. O cay 6t ré c6 dang hinh try, nhung khi r& phan nhanh manh vé bdn phia va
ciy phat trién thanh r& chum an sdu, c6 thé in sau téi 70 —100 cm nhung chi yéu tap
trung & tang dat mit 0 — 30 cm. Phéan bo theo chiéu ngang v&i duong kinh 50 — 70 cm.
C6 hai loai r&: 1& chinh (r& tru) va ré phu (ré bén). Bo ré c6 kha niang tai sinh néu c
thé thong qua thoi ky vuon vom va nhd di trff)ng tran. R& 6t rat sg ngdp ung, chiu han
kha hon so véi mot s6 loai cay rau khac. Su phat trién ctia bo ré 6t ¢6 lién quan véi cac
bd phan trén mat dat hay su phan nhanh cua ré ¢ lién quan dén su phat trién cua céc
canh cap 1, cap 2, cap 3 trén than.

La: 6t thude loai 14 don moc ddi nhau, d6i khi moc thanh chim hinh hoa thi, 14
co cuéng. Cuéng 14 map, khoe, dai, chiéu dai cuéng thuong chiém 1/3 so véi téng
chiéu dai 14 (2,5 — 5 cm) tuy giéng. La nguyén c6 dang hinh trimg dén bau duc, phién
14 nhin khong ring cua, dau 14 nhon, gan 14 day ndi 13, phan bd day va so le. La 6t
thuong c6 mau xanh dam, xanh nhat, xanh vang va mau tim. Mdt sb giéng trén mat 1a
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non con phu 16ng to. Dién tich, hinh dang, mau sic 14 phy thudc vao giéng va diéu
kién trong trot. La &t nhiéu hay it ¢ anh hudng san luong qua sau nay. La it khong
nhirng anh huéng dén qua trinh quang hop cua ciy ma con lam cho 6t it qua vi & mdi
nach 14 noi phan canh 1a vi tri ra hoa, ra qua.

Hoa: ludng tinh (tu thu phin), moc don hodc thanh chum (2 - 3 hoa/chim)
nhung rat it. Hoa nhd, dai, hoa mau xanh c6 hinh chén, 14 dai nho, hep va nhon. Trang
hoa ¢6 6 - 7 canh mau tréng hodc tim. S nhi duc béng s6 canh hoa va moc quanh
nhuy cai. Phan trong canh hoa c6 15 tiét mat.

Tréi: c6 2 — 4 thuy, dang trai rat thay doi tir hinh cdu dén hinh ndn, bé mat trai
c6 thé phang, gon song, c6 khia hay nhan; trai khi chin c6 mau do, den hay vang; trai
khong cay hay rat cay. C4u tao qua chia 1am 3 phan: thit qua, xo thit va v qua. Nua
qua gan cudng to hon va chira nhiéu hat hon ntra qua phan ngon. Hat 6t nam tap trung
xung quanh 18i ctia qua. Phan 16n chat cay duoc tip trung phan giita dén cubng qua.
Qua 6t moc 1t xudng dat, chi riéng & cdy 6t chi thién thi qua lai quay 1én troi.

Hat: nhan, tron dep, nho c6 mau nau sang.

Chiéu dai va dang trai dong vai trd quan trong trong viéc chon gidng 6t xuat
khau dudi dang qua kho. Ot qua kho nguyén trai phai dai hon 9 cm va khi kho khéng
101 cudng. Viéc ché bién 6t bot khong doi hoi tiéu chuan vé kich thudce va dang trai
nhung yéu cau vé mau sic, do cay va ty 1¢ twoi/kho khi phoi; 6t trai to & nude ta co ty
1€ tuoi/kho 1a 6,5:1 trong khi 6t trai nhd c6 ty 1€ nay 1a 8:1 (Ba, 2005).

2.1.4.2 Cac thoi ky sinh truwéng ciaa cay ot

Thoi gian sinh truong cia cay 6t thay d6i tuy giéng, mia vu va bién phap canh
tac. Ot ¢6 thé trong dugc 3 vu trong nam.

Vu sém: Gieo thang 8 — 9, trong thang 9 — 10, bt dau thu hoach thang 12 — 1
duong lich va kéo dai dén thang 4 — 5 nam sau. Vu nay 6t trong trén dat bo lip cao
khong ngap nude vao mia mua. Ot trong mua mua d& cong tudi, thu hoach trong mia
kho dé bao quan, ché bién va thoi gian thu hoach dai, tuy nhién dién tich canh tac vu
nay khong nhiéu.

Vu chinh (P6ng Xuan): Gieo thang 10 — 11, trong thang 11 — 12, bat dau thu
hoach thang 2 — 3 duong lich. Trong vu nay cay sinh truéng tot, ning suét cao, it
sau bénh.

Vu Hé Thu: Gieo thang 4 — 5 trong thang 5 — 6 thu hoach 8 — 9 dwong lich. Mua
nay can trong trén dat thoat nude tdt dé tranh ung ngap va chon gidng khang bénh than

thu (Ba, 2005).

Thoi gian sinh truéng cia ciy ot co thé duoc chia thanh cac thoi ki sau:



Thoi ki nay mam: tinh tir khi gieo dén khi 2 14 mam, hat 6t thudng nay mam
cham, 8 — 10 ngay sau khi gieo md&1 moc khoi mat dat, nhiét do nay mam trong
khoang 18 — 32°C, 4m d¢ 70 — 80%.

Thoi ki cdy con: tir cdy 2 14 mam dén 5, 6 14 that. Thoi gian khoang 30 — 40
ngay sau khi gieo. Yéu cu nhiét 46 18 — 20°C, 4m d6 dat 80%. Khi cay dén thoi ki
nay cay ot can dugc dat ngoai anh sang dé dam bao qua trinh sinh truong. Tudi nudc
day du cho cay.

Thoi ky hoi xanh: sau tréng 5 — 7 ngdy, yéu cau nhiét do tir 18 — 20°C, 4m dd
dat 80%.

Thoi ky ra hoa: sau trong 40 — 45 ngady, yéu ciu tdi da vé dinh dudng, nudc,
nhiét d¢ 20 — 25°C, am d6 dat 80 — 90%.

Thoi ky ra qua va chin:

Ra qua dot 1: 50 — 60 ngay sau trong.

Thu hoach qua dot 1: 90 — 100 ngay sau trong.

Thu hoach qua dot 2 dén thu qua dot cudi cing: 110 — 180 ngay sau trong.

Thoi gian ra qua va thu hoach lién tyc trén 1 thang. Giai doan nay yéu cau tdi
da vé dinh dudng va nudc. Yéu ciu vé nhiét do6 20 — 30 °C va 4m d6 80%. Qua cac
giai doan sinh truéng va phat trién ta can tac dong cac bién phap ky thuat thich hop,
chon thoi vy trong va c6 ché do cham soc tot (Ba, 2005).

2.1.5 Cac loai 6t

Chi Capsicum co sy da dang di truyén rong, khoang 27 loai gém 5 loai thuan
hoa va duoc tr6ng nhu: C. annuum, C. frutescens, C. chinense, C. baccatum, C.
pubescens va 22 loai ban hoang da va hoang da (Fabiane Rabelo da Costa et al., 2006).



Bang 2.1: Cac loai va noi phat sinh cac loai Capsicum spp.

OO0OO0O0000000000000000000

. buforum Hunz.

. campylopodium Sendtner;

. cardenasii Heiser & P.G. Smith
. chacoense Hunz.

. chinense Jacq.

. coccineum (Rusby) Hunz.

. cornutum (Hiern) Hunz.

. dimorphum (Miers) Kuntze

. dusenii Bitter

. eximium Hunz.

. flexuosum Sendtner

. frutescens L.

. galapagoense Hunz.

. geminifolium (Dammer) Hunz.
. hookerianum (Miers) Kuntze

. lanceolatum (Greenman) Morton & Standley;
. leptopodum (Dunal) Kuntze

. minutiflorum (Rusby) Hunz.

. mirabile Mart. ex Sendtner;

. parvifolium Sendtner

C.

praetermissum Heiser & P.G. Smith

[synonym C. baccatum var. praetermissum
(Heiser & P.G. Smith) Hunz.]

C.
C.

pubescens Ruiz & Pavén
rhomboideum (Dunal) Kuntze

[synonym C. ciliatum (Kunth) Kuntze];

C.
C.
C.
C.

schottianum Sendtner;

scolnikianum Hunz.

tovarii Eshbaugh, P.G. Smith & Nickrent
villosum Sendtner

Loai Noi phat sinh
.annuum L. Ttr phia nam nuéec My dén Colombia
. baccatum L. Peru, Bolivia, Paraguay, Argentina va Brazil

Phia nam Brazil

Phia nam Brazil

Phia bic Bolivia

Argentina, Paraguay va Bolivia
Béc Amazon thuoc Nam My
Bolivia va Peru

Phia nam Brazil

Colombia

Phia bic Brazil

Bolivia va bic Argentina
Argentina, Brazil va Paraguay
Phia tdy Amazon (Colombia dén Peru)
bao Galapagos (Ecuador)
Colombia va Ecuador

Ecuador va béc Peru

Honduras, Guatemala va Mexico

Brazil

Argentina, Paraguay va Bolivia

phia nam Brazil

Dong béc Brazil, Venezuela va Colombia
phia nam Brazil

Bolivia dén Colombia
Mexico dén Peru

phia nam Brazil, Paraguay va Argentina
Tay bic Peru
Nam va trung tdm Peru phia nam Brazil

4

2.2 So' lwge vé gidng va chon gidng ciy trong

2.2.1 Khai niém vé gidng cy trong

quan thé céac sinh vat cing loai do con ngudi chon tao ra va cé cac dic diém di truyén
xéc dinh. Tét ca cac ca thé ctia cing mot gidng déu c6 cac tinh trang hay thudng duoc
g0i 14 cac dic tinh vé hinh thai — giai phiu, sinh 1y — sinh hoa, ning suat v.v. hiu nhu
gidng nhau va 6n dinh trong nhitg diéu kién sinh thai va k¥ thuat san xuét phu hop

Thuat ngir giéng (tiéng Latinh: varietas; tiéng Anh: variety) dung dé chi mot

(Phén, 2008).

Theo Hoang Trong Phan va Truong Thi Bich Phuong (2008) gidng ciy trong

(crop variety; cultivar) 12 mdt nhom céc thuc vat c¢6 cac dac trung sau:

- C6 ngudn gbe chung véi cac tinh trang hay dic diém gidng nhau.
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- Mang tinh di truyén dong nhat (nghia 1a c¢6 su 6n dinh, it phan ly) vé cac tinh
trang hinh thai va mot sb dic tinh nong sinh hoc khac nhau nhu: chiéu cao cay, thot
gian sinh truéng, kha nang chéng chiu sau bénh v.v.

- Mang tinh khu vuc héa, nghia 1a tat cac dic diém hay tinh trang cta gidng duoc
biéu hién trong cac diéu kién ngoai canh (nhu dat dai, khi hau, cac bién phap k¥ thuat
san xudt) nhat dinh. Tir day xuét hién cac khai niém vé giéng chiu han, chiu min, chiu
ung v.v.

- Do con nguoi tao ra.
Céc hoat dong trong chon gidng thuc vat gdm cac bude sau:

LAl 1. GIOA CAC GIONG

THUAN HOA |—» “ | ZXA
1o

BIEN DI |e DA BOI HOA 1. TU BA BOI
’ - Z. DI BA BOI

NHAP NOI «——] BIEN DI DONG SOMA |

[ngmg#%%fﬁg\l CHON LOC H[mo BIEN D I\,-I('}'IJ

DANH GIA

NHAN GIONG
PHAN PHOI

| THU THAP QUY GENE |_>

DO CAC CO QUAN
VE HAT DAM TRACH

2.2.2 Céc tinh trang va d@ic tinh caa gidng

Tinh trang (phenotype) 1a nhiing ddc diém vé hinh thai va cdu tao quan sat duoc
clia cdy trong cling mot gidng gitp ta phan biét voi cac giong khac trong ciing mot
loai.

Céc dic diém vé hinh thai: chiéu cao ciy, kich thudc 14, v.v. Day 1a nhiing tinh
trang sb luong (quantitative characters), nghia 1a c¢6 thé “can — do — dong - dém” duoc;
ching thudng do nhiéu gene kiém soat va chiu anh huong 16n cua diéu kién moi
truong.

Cac dic diém vé ciu tao: mau sic, hinh dang than, 14, hoa, qua, v.v. Pay la
nhirng tinh trang chit luong (qualitative characters), thuong do mot gene kiém soat,
chung it chiu tac dong ctia diéu kién ngoai canh va cé thé quan sat bang mat thudong.

Dic tinh (characteristics) d6 1a nhiing tinh chat hay dic diém sinh li, sinh hoa
dac trung c6 li€én quan dén cac dic tinh chéng chiu cua thuc vat (nhu chiu han, chiu
rét, chiu ung v.v.) va cac dic diém ki thuét canh tac (Phan & Phuong, 2008).

< Muc tiéu ciia chon gidng thwe vt gdm: ning suét cao va 6n dinh, chat luong
t6t, khang sau bénh, chdng chiu céac stress vo sinh, loai bo cac chat doc, thay doi vé
thoi gian chin, cac dic diém ndng hoc, tinh cam quan (Phan & Phuong, 2008).
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2.2.3 Muc tiéu chon tao gidng 6t
2.2.3.1 Gia tri cua cay ot

Ot 1a loai cay vira 1am rau tuoi vira lam gia vi. Qua 6t str dung & dang tuoi, kho
hozc ché bién thanh bot, dau, nude x6t, pate, mudi chua...Ot 1a cay 14y qua nhung 14
c6 thé dung dé niu canh. Mau sic va huong vi qua 6t dugc sir dung rat nhiéu trong
cong nghiép thuc pham. Ot 1a cdy rau ¢ gia trj cao ca thi trudng trong nudc va xuat
khau, 13 loai hang xuét khau dtng & vi tri s 1 trong cac loai gia vi.

Chat rutin trong 6t dugc dung rong rii trong dugc pham.Ot dung dudi dang con
chdng khan ¢, xoa chita dau do tri, chita day hoi, chira li. Capsicin ding ché bong dip
cho nong. Ot dung dé chira phong thap, dau lung, dau khép, sat khuan, 1a 6t két hop
v6i cac loai 14 thude c6 trong cac bai thue dan gian. Ot con dung lam cay canh. Ot ¢o
thé dung trong viéc ché thude trir sau.

Trong qua 6t co chtra nhiéu sinh t6 dic biét 1a ¢6 nhiéu vitamin C, 1 sb giéng ot
c6 ham luong Vitamin C 300mg/100 g qua twoi. Ngoai ra, 6t rat gidu cac loai vitamin
A (6 dang tién vitaminA nhu caroten ), vitamin nhom B (B1.B2,B3...), vitamin E, PP.

Trong 6t c6 chtra 1 loai Capsaicine (C18H27NO3) 1a mot loai ankaloid c6 vi
cay, gdy cam giac ngon miéng khi an, kich thich qua trinh tiéu ho4, chit nay c6 nhiéu
trong gia nodn, biéu bi cua hat, trong lkg chira toi 1,2 g. Hoat chat Capsaicine giup
co thé phong duoc sy hinh thanh cic cuc mau dong, 1am giam dau nhiéu trong céc
chtng viém do trc ché yéu t6 P trong co thé. Gan day ngudi ta con ching minh 6t co
vai tro ngdn can cac chat giy ung thu.

Trong thit qua 6t c6 chira khoang 25%, mot chit dau c6 tén 1a capsicin gy do
da va nong. Chat Capxanthin khong cay, mau dé 1a chat tao nén mau sic qua.
2.2.3.2 Muc tiéu tao gidng &t
Muc tiéu tao giéng ot gdm: tao giéng co ning suit cao, tao gidng c6 ham luong
cac chét dinh dudng cao, tao gidng 6t canh va tao gidng 6t chdng chiu sau bénh.
a) Nhirng nghién ctru chon tao gidng 6t trén thé gioi
% Nghién ciru ngudn vat liéu khéi diu

Cay 6t dang 13 ddi twong nghién clru quan trong cta cac nha khoa hoc trén toan
thé gidi. Ngan hang tai nguyén thuc vat thé giéi (IBPGR, 1983) 1 co quan dimg dau
thu thap qu¥ gen 6t toan cau, tai ddy luu giit khoang 23000 mau giéng 6t.

Nim 1986, Trung tim nghién ciru va phat trién rau chau A (AVRDC) da bat
dau thu thip va bao ton ngudn gen 6t. Cling vé6i sy hop tac cua gen qubc té, AVRDC
d3 co tap doan vé 6t gdm 5177 dong dén tir 81 nude & cac khu vue khac nhau.
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Bén canh viéc thu thap luu gir va danh gia s dung ngudn gen cé sin, hién nay
nhiéu co quan khoa hoc trén thé gidi c6 chuong trinh tao ngudn vat liéu khoi dau bang
k¥ thuat nhin tao nhu gy dot bién, tao thé don boi kéo tir nudi cAy bao phan .....

< Nghién ciru tao giong khang bénh

Bén va con trung 1a nhitng yéu t6 han ché cha yéu han ché chu yéu véi viée san
xuat Gt trén pham vi toan cau. AVRDC tip trung nghién ciru phong trir bénh cia 6t
bang cach phdi hop giita tao gidng khang bénh va bién phap quan 1y dich hai trong qua
trinh canh tac. Hon 6000 giéng 6t trén thé gidi duoc suwu tip va chon loc tai diy dé
sang loc va chon ra giéng khang véi cac bénh va con trung hai chinh. Bén canh dé
AVRDC ciing di st dung phuong phap dién di va RAPD dé danh gia ngudn gen
chdng bénh.

+ Nghién ctru tao giong niang suat cao

Ning suit 6t co su bién dong rat 16n. Do vay véi muc dich chon gidng ning
suit cao, ngudi ta phan cac nhom 6t theo khdi lwong qua dé xac dinh ngudn vat lidu
khoi dau: nhom 6t ngot, nhoém &t chi dia, ché bién, nhom 6t an tuoi, nhom 6t séy kho
va nhom 6t bot.

Tuy nhién, ning suat 6t thuong phu thudc vao cac yéu té chinh: s6 qua tren cay
(r=0,72-0,80), khéi lwong trung binh qua (r=0,81-0,85), cao cay (r=0,31-0,34), muc do
phan canh (r=0,28-0,30) va cau tric tan cay (r=0,16-0,22) (Paul, 2008).

Can ctr vao cac yéu to trén, dong thoi theo thoi gian giong ton tai trén dong
rudng tuy thudc co cau canh tic, ngudi chon giong s¢ xac dinh phuong phdp va vat
liéu dé tao nang suat cao.

% Nghién ciru tao gidng &t chat lwong cao

Chat luong 6t lién quan dén céc chi tiéu trong qua: do cay, ham luong dinh
dudng (chu yéu 1a vitamin A va C), ham luong chit khé va hinh thai cling nhu mau
sic. PO cay qua 6t dugc quyét dinh béi ham lugng Capsici trong qua, tinh trang nay do
cap alen troi Cp kiém soat (Paul, 2008). Ngoai ra con phu thudce vao yéu té ngoai canh
nhu: nhiét 46, d6 am khong khi va dat. Viéc xac dinh ham lugng Capsici cha yéu
thong qua cam quan, phuong phap phan tich bing sic ki khi trong phong thi nghiém
v6i khdi luong 13 hét stc khé khan. Ham luong chat kho 1 tinh trang chit lugng
khong chi phu thude vao yéu t6 di truyén ma con lién quan dén kich thudc va cau tric
qua. Ngoai ra, con twong quan thuan véi do cay cua qua va ché do canh tac. Viéc
nghién ctru chon gidng c6 ham luong chét kho cao chi yéu phuc vu cho xuét khau.

b) Nhirng nghién ciru chon tao gidng 6t & Viét Nam

Thoi gian dau cong tac nghién ctru trén cay 6t chii yéu tap trung vao cong tac
nhap ndi, khao nghiém va danh gia tinh thich tmg ctia cac mau giéng nham phat hién
cac tinh trang tot phuc vu cho cong tac lai tao gidng nhitng nim tiép theo.
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Giai doan tur 1995-2000: Trong chuong trinh hop tac vdi AVRDC, Vién nghién
ctru Rau Qua da chon ra duge 14 dong co trién vong dua vao khdo sat 2 nam 1997-
1998, so bo it ra két luan: Giéng 6t cay PVRO9 cho nang suit cao & vu xuén hé dat 20
tan/ha, do cay tuong duong giéng Chia v6i, nhung ham lugng Vitamin C va duong
tong s6 cao hon Chia voi. Gidng PVR 9 di duoc hoi dong khoa hoc B6 Nong Nghiép
& Phat trién Nong Thon cho phép khu vuc hoa & cac tinh phia Bac.

Giai doan tir 2000- 2005: Cong tac chon tao gidng 6t lai bat ddu duoc nghién
ctru, trong khuon kho dé tai: “Nghién ciru chon tao, cong nghé nhan gidng va ky thuat
thadm canh mot sb giéng rau chu yéu”céc nha khoa hoc da 19 chon tao duogc 2 giéng ot
cay HB9 va giong HB14 c¢6 khéi luong trung binh qua 14-15 gram, cay trung binh, dat
ning suit cao ¢ ca 2 thoi vu tir 20-25 tdn/ha. Dic biét gibng ot cay HB9 duoc trong
phd bién trong san xuat va dién tich ngay cang dojoc mo rong, giéng ¢ wu diém chin
tap trung, thoi gian cho thu hoach qua tir 1-1,5 thang nén duoc rat nhiéu dia phuong
trong Gt xuat khau lya chon dé bé tri trong co cAu khung thdi vu xen 6t giita 2 vu
lua. Gidng HB9 duoc cong nhan gidng chinh thic ndam 2007, hién nay giéng dang
dugc trong chu yéu ¢ Hai Phong, Hai Duong, Thanh Hoa.

Ot chi thién 25 va 27 cua Cong ty giéng cay trong Mién nam sinh trudng manh,
phan canh kha, cao tir 60-95 cm. Chéng chiu bénh tdt, tréng dugc quanh ndm, vung
dong bang. Bat dau thu hoach tir 75-78 ngay sau trong. Ot 25 ning tir 5-6 g/qua, 6t 27
nang tur 3,8-4 g/qua. Qua non mau 20 xanh trung binh, chin mau do tuoi, bong dep, thit
day, chic cing, rat cay. Mdi ciy cho tir 200-280 qua. Ning sudt tir 20 -30 tin/ha.

Céc giéng lai cua Cong Ty Pong Tay ciing kha da dang vé miu mi va chét
luong qua: Gidng 6t cay lai F1 7126 cdy phat trién tot, tan rong, 14 phan bd gon, chiéu
cao cdy 60 cm. Ning suét trung binh 2,5 kg/cdy, qua dai 15cm, trong luong qua tir 20-
22 gam khi chin c6 mau dé twoi, cay va thom. Thu hoach dot dau tir 80-85 ngay sau
gieo, khang bénh héo xanh va bénh than thu.

Ot chi thién Hiém lai 207 dé trong, ciy phét trién tét, cao tir 50-60 cm. Nang
suat dat tir 2-3 kg/cay. Qua chi thién, thang dai tir 2-3 cm, khi chin c6 mau dé twoi, rat
cay va thom. Gidng dic biét chdng chiu tét bénh than thu. Thoi gian thu hoach tir 80-
85 ngay sau gieo.

2.3 Bién di di truyén
2.3.1 Bién dj

Bién di 1a biéu hién su khic nhau giita cac ca thé. Nho c6 bién di, chu yéu la
céc dot bién, chung ta mdi nghién ctru dugc cac co ché di truyén.

Bién di 14 qua trinh phan 4nh sy twong tac giita kiéu gen voi moi truong. Xét tir
quan diém di truyén hoc, bién di ciing 13 két qua cua phan ung giita kiéu gen trong qua

trinh phat trién cac thé doi voi cac dicu kién ciia moi truong bén ngoai. Bién di 1a mot
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trong ba nhan t4 tién hoa chu yéu. N6 ciing 1a ngudn nguyén liéu cho chon loc tir nhién
va chon loc nhén tao. Bién di gdm bién di khong di truyén va di truyén (HO, 2007).

2.3.2 Bién di di truyén

Bién dj di truyén 1a cac bién dj cua kiéu gen va dugc truyén cho céc thé hé sau.
Céc bién di di truyén phan 16n lién quan dén nhitng bién d6i nhiém sic thé trong nhan
té bao, mot s rt it & ngoai nhan (té bao chat). Bién di trong nhan c6 thé chia ra thanh
bién di t6 hop (do lai) va bién di d6t bién. Bién di td hop gém 2 loai: t6 hop tu do khi
cc gen nam trén cac cip nhiém sic thé twong dong khac nhau, tai t6 hop khi ¢o trao
d6i chéo giita cac nhiém sac thé twong dong (HO, 2007). Bién di thuong dé chi sy khac
biét giita nhirng ca thé trong quan thé hay mau hoic giita nhitng loai trong mot noi nao
do (Ngon, 2012).

2.3.3 Sw bién di di truyén trén ciy 6t

Hau hét cac loai Capsicum spp. (ngoai trir C. pubescens va c6 thé mot vai
loai khac) déu c6 kha niang giao phan chéo védi cac loai khac trong chi. Pic diém
ndy di tao nén tinh da dang di truyén rat cao trong cc loai Capsicum spp. véi hang
loat cac dang hoang dai hay giéng trong trot, diéu nay c6 ¥ nghia rat 16n trong cong
tac chon tao giéng (Trung Tam Dt li¢u Thuc Vat Viét Nam, 2008).
2.3.3.1 Su bién di dang cay con

Xét khi choi tan ngon dai 1 — 2 mm. O 6t su bién di di truyén trén cdy con thé
hién & sy khac nhau vé mau sic:

Truc ha diép: mau tring, mau xanh hay mau tim.

Tt diép c6 sy khac nhau rat da dang nhu: mau xanh nhat, mau xanh, mau
xanh dam, mau tim nhat, mau tim, mau tim dam, c6 d6m mau khac, mau vang va mau
khac.

Hinh dang tir diép gdm cac dang nhu hinh tam gidc, trai xoan, hinh miii mac,
hinh tam giac dai (IPGRI, AVRDC & CATIE, 1995).

\ N / )

Hinh 2.2: Hinh dang tir diép

1: Dang tam giac; 2: Dang hinh trai xoan; 3: Dang miii mac; 4: Dang tam giac kéo dai

(Nguon: IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy)
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Dang cay con khac nhau do gen quy dinh. “Gen bv quy dinh d6t bién cac dang
bui cay khac nhau” (Cook, 1962). Trong khi d6 thi & ngudn trich din khac ciia Lippert
et al. (1964) va Daskalov (1947, 1977) da tim ra rang sy thay ddi cua 14 c6 van giéng
da cam thach dugc didu khién boi 4 gen: m-1, m-2, m-3 va m-4. Dong thoi thi Lippert
et al. (1965) cho rang su thay d6i mau vang luc khac nhau thi dugc diéu khién boi gen
chl.

2.3.3.2 Sw bién di hinh dang thin va canh
Hinh dang cua than va canh déu do gen quy dinh:

Dang théan cua cay 6t cling c6 sy thay doi: mau xanh, mau xanh véi day tim,
mau tim hodc mau khac.

Hinh dang than cting khac nhau tir hinh tru, hinh géc canh dén hinh det.

C6 9 gen tac dong ddng thoi dén tinh trang chiéu cao cua cay ot nhu dw-1, dw-
2, dw-3, dw-4, dw-5, dw-6, dw-7, dw-8 va tal (Deyuan & Bosland, 2006).

Cac dang moc cua than nhu bo lan, dang chét va dang théng (IPGRI, AVRDC
& CATIE, 1995). Cac cay co6 dang bd ngang va dang chit thudng c6 canh nhiéu, cac
gidng c6 dang thang thuong c6 canh it hodc trung binh. Dang canh do gen quy dinh.
Tinh phan nhanh cua cay thi do cac gen bl, ct, dt, fa quy dinh (Deyuan and Bosland,
2006).

Hinh 2.3: Céc dang than ot
3:Dang bo lan; 5: Dang chit; 7: Dang thang

(Nguon: IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy)

2.3.3.3 Sw bién di dang 14

Trén cay 6t co sy bién di v€ hinh thai, so6 lugng cling nhu mau sac 4. Dang 14 1a
bién di do gen kiém soat. Phan loai 14 s€ gitp chon lya chon dugc loai 14 phu hop dugc
v6i dieu kién tirng viung d€ dua vao san xuat.

Mau sic 14: mau vang, mau xanh nhat, mau xanh ddm, mau tim nhat,...
So luong la: it thua, nhiéu trung binh, day dac.
Hinh dang 14: hinh tam giac, hinh trdi xoan, hinh miii gic.
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Dang 14 do cac gen qui dinh: un, anv, brl, fi, wl, ca, tu, fv, rl-1, rl-2, ru-1, ru-2,
dtr, sl-1, call, fr, ph, pc-1, pc-2, pc-...(Deyuan and Bosland, 2006).

Hinh 2.4: Céc dang 14 6t
1: Dang tam giac; 2: Dang trai xoan; 3: Dang mili mac

(Nguon: IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy)

2.3.3.4 Sw bién di dang hoa va cudng

Dang hoa do gen quy dinh, tinh da dang cua hoa do cac gen Mf-1, Mf-2, Mf-3.
Gen ef quy dinh nd hoa sém, gen If quy dinh né hoa tré. Cac gen quy dinh tinh dot
bién & hoa nhu nf, cf-1, cf-2 (Deyuan and Bosland, 2006).

Hoa la co quan sinh san cua cay 6t. O hoa 6t ¢6 sy khac nhau vé s6 lvgng mau

i

Hinh 2.5: V1 tri hoa 6t
3: Cong xudng; 5: Vira phai: 7: Thing 1én

sac cling nhu vi tri.

(Nguén: IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy)

Mau sac trang hoa rat c6 nhiéu bién doi: trang hoa mau trang, mau vang nhat,
mau vang, mau vang — xanh, mau tim vdi nén trang, mau trang voi nén tim, mau trang
vO1 ria tim, mau tim...

Mau sac bao phan: trang, vang, xanh nhat, xanh, tim...

Nhi hoa: tréng, vang, xanh l& cdy, xanh, tim nhat, tim...
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Dang dai hoa: dang tron nguyén, dang hoi c6 rang, dang c6 rang cua.

7

Hinh 2.6: Dang dai hoa (dang cudn)
3: tron nguyén; 5: Hoi c6 rang; 7: C6 rang

(Nguon : IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy)

Dang hoa do gen quy dinh, tinh da dang cta hoa do cac gen Mf-1, Mf-2, Mf-3.
Gen ef quy dinh nd hoa sém, gen If quy dinh né hoa tré. Cac gen quy dinh tinh dot
bién & hoa nhu nf, cf-1, cf-2 (Deyuan & Bosland, 2006).
2.3.3.5 Sw bién di dang trai va so lwong trai

Trai 6t c6 nhiéu hinh dang khac nhau, trong d6 c¢6 5 dang pho bién sau: dang
hinh thon, dang hinh cau, dang hinh nén, dang hinh chuoéng (campanulate), dang hinh
chuéng (bell or blocky).

Dang trai do gen quy dinh, c6 cac gen nhu P, fb, ce, O, up-1, up-2, Ap, cy, Ped,
pf, swi, swz, swz, Y, cl, ¢c-1,c-2... (Deyuan & Bosland, 2006).

Hinh 2.7: Céc kiéu bién d6i da dang vé hinh dang, kich thudc va mau sic qua & 6t (Nguon:
Phan, 2008).
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Hinh 2.8: Cac kiéu bién d6i da dang vé hinh dang, kich thudc
va mau sac qua ¢ ot

(Nguon : IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy).

T U

Hinh 2.9: Dang chép trai liic dit trd

1: Dang nhon; 2: Dang cun; 3: Dang 16m; 4: D ang 1dm c6 chop nhon.
(Nguon : IPGRI, AVRDC & CATIE. 1995. Descriptors for Capsicum (Capsicum spp.). International
Plant Genetic Resources Institute, Rome, Italy).

2.3.3.6 Su bién di dang hat

Hat 6t ¢6 thé 13 mau vang dam, mau ndu, mau den... Mat ngoai hat c6 cac dang
nhan, nham, nhin nheo. Kich thuéc nho, trung binh va to. S6 hat trén mdi trai bién doi
ttr dudi 20 dén trén 50 hat.

2.4 Phwong phap ghép
2.4.1 Pinh nghia

Ghép 1a mot trong nhitng phuwong phap duoc biét dén trong qué trinh nhan giéng
thuc vat dugc thuc hién bang cich: dem gin mot phan cua ciy gidng (goi 1a canh
ghép) sang mot cay khac (goi 1a gbc ghép) thong qua viéc ap sat cac md phan sinh
ngang (twong ting) dé tao nén mot ciy mdi (sdng cong sinh) giit dugc nhitng dic tinh
di truyén ciia cay giéng ban dau va nhiing dic tinh chéng chiu quy cta gc ghép (Con,
2014). Muc dich cta viéc ghép cdy nhdm nhan giéng vo tinh tao ra vudn ciy ghép
ddng déu, khic phuc tinh khong déng déu cuc b giita gbc ghép va canh ghép.

Cac phuong phap ghép:

Ghép ném: ghép ché ngon.
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Hinh 2.10: Phuong phap ghép ném
Ghép canh (hay ghép mit): iy mot canh dé ghép.

Hinh 2.11: Phuong phap ghép canh
(Nguon: Phan Thanh Long, 2011)

Ghép ndi 6ng cao su: dung 6ng cao su dé ndi canh ghép va ngon ghép ap vao
nhau.

Hinh 2.12: Phuong phap ghép ndi éng cao su
(Nguon: V& Thi Bich Thiy va ctv, 2014)

2.4.2 Lich sir ghép

Ghép cay dugc thuc hién dau tién trén ciy an trai va sau d6 phuong phap nay
dugc st dung khé rong rai trén rau va mot sb loai cay khac. Ddi véi cac loai rau, ca
tim 13 cay dugc ghép dau tién, sau d6 dén dua leo va cac ciy ho ca khac (Edelstein,
2004).

Cho dén ngay nay, bat chap nhiing tién bo dang ké trong khoa hoc va cong nghé
nhan giéng cdy trong, ghép van dong vai trd quan trong trong viéc san xuit ciy trong,
bao gdm hoa qua, hoa canh va rau (Lee & Oda 2003).
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2.4.3 Co sé khoa hoc cia ghép cay

Thuc vat sinh trudng déu theo quy lut chung: nhd ¢6 mo phan sinh, cac té bao
sinh s6i nay nd rat nhanh, mot mit ting trudng vé chiéu dai nhd mé phan sinh ngon
(chiéu cao cdy, chiéu dai canh), mot mit ting trudng vé chiéu ngang nhd mé phén sinh
bén nén dudng kinh than ciy (hodc canh) ting 1én khong ngung. Tiét dién than cay
gdm hai phan chinh: gd tht cip phia trong va vo phia ngoai véi cdy 1au nam, hodc gb
so cAp phia trong va vo phia ngoai dbi v6i cdy hang nim. Gifta hai phan nay 13 tuong
tng. Pay 1a md phan sinh bén (ngang) bao gdm nhiéu té bao bé, vach méng chura
day chét dich, c6 kha ning phén chia rat nhanh tao nén té bao g thr cip hoic so cip &
phia trong va té bao vo (goi 1a mach libe) & phia ngoai.

Ghép tirc 1a 4p sat phan tuong tang cua gdc ghép va canh (than) ghép hoic
phién mém ghép v6i nhau. Nhitng té bao bi thuong ton ctia hai mat cat s& hinh thanh
16p ngdn cach. Cac té bao nhu mé (vach mong) dudi 16p ngin cach 4y phan chia rat
nhanh hinh thanh mé lién hop giita canh ghép va gbc ghép, dong thoi 16p ngan cach
nay dan bién mat. Nhirng t& bao mdi san sinh s& lién hé v6i nhau bang nhitng duong
dng qua vach té bao, chit nguyén sinh dong hoa 1an nhau, chat dinh dudng tir gc ghép
chuyén 1én canh ghép va nguoc lai. Nhiing té bio mdi sinh tir canh ghép chiu anh
huong boi nhimg té bao bén canh cta gbc ghép ma phan hoéa thanh mo twong tu.
Nhitng té bao sinh cta canh ghép tuong Gmg v6i mach dan cua gbc ghép thi phan hoa
thanh mo té bao mach dén, hinh thanh mot méi twong quan tuong Gng giita canh ghép
va gdc ghép tao thanh mot co thé sdng cong sinh (Con, 2014).

2.4.4 M6i quan hé giira canh ghép va goc ghép

Gbc ghép va canh ghép mang ban chat di truyén khac nhau. Goc ghép 13 bod
phan hut nudc va chat dinh dudng cung cip cho canh ghép ché tao san pham quang
hop. Géc cang khoe, cang thich nghi v6i diéu kién khi hau, dat dai ciia dia phuong thi
ciy ghép sinh trudng cang tdt, san luong cang cao, tudi tho cang dai (Con, 2014).

Cay ghép, canh ciy va cac bd phan khic tao thanh mot hé thdng dan truyén
thong nhat, canh va 13 phat trién boi cdy canh va hé théng goc ré trao ddi chét dinh
dudng. Boi vi cay ghép duoc cau tao boi hai ca thé khac nhau, noi ma ré cia gdc
khong chi ¢ chirc ning hap thy nuée va khoang chit ma con c6 chirc ning tong hop
céc axit hitu co va axit amin trong khi d6 14 ciia canh cay 1a co quan chinh dé tong hop
céc chét dinh dudng hitu co. Ca hai phan khong két hop co hoc nhung 13 mot toan bo
hiru co phy thudc 14n nhau. Céc gdc ré va canh ciy c6 chirc ning dic biét can thiét cho
su séng con, va cling anh hudéng dén chirc ning ctia nhau, bao gém su tong hop cac
chét chuyén hoa va sy phat trién ctia cic co quan sinh san, do d6 duoc biéu hién ¢ con
chau cua chung (Pan Xiang Wen et al.,2011).

Céc nha tao gidng c6 thé san xuét ra cac gidng cai tién bang phuong phap ghép.
Viéc thay d6i gidng c6 thé dugc ddy nhanh bing cach tan dung hé thong gbe chu dao.
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Truong hop cdy gid khée manh, cic vét seo méi c6 thé duoc ghép trén canh cay cia
cay di dugc thiét 1ap.

Viéc ghép con duoc dé tao ra cac hinh thirc phat trién bat thudng trong mot
thue tién lién quan dén viéc ghép 14n cac than cdy cua hai hodc nhiéu ciy dé tao vom,
ghé, thang va céc tac pham diéu khic huyén ao khéc.

Canh ghép va gbc ghép hinh thanh mét 16p tiép hop cang chat ché, su trao doi
chét dinh dudng vo co cua gbe ghép va chat dinh dudng hitu co cua canh ghép cang dé
dang. Vi viy, trong qua trinh ghép can luu ¥ 4p canh ghép that sat voi gbe ghép trong
mot khoang thoi gian nhat dinh, sém lam cho gbc ghép va canh ghép tao thanh mot co
thé sdng cong sinh. Mot t6 hop ghép (cdy ghép) co thé sinh trudng phat trién tbt khi co
su phu hop sinh vat hoc (goi 1a sttc hop sinh hoc). Thong thuong nguoi ta hay lua
chon cac cip ho hang gan nhau dé t6 hop ghép nhu: cing loai, cing giéng hodc cing
ho...(C6n, 2014). Vi duy, cy mia duong (Acer sacharrum) cé thé dugc ghép trén bt
ky cay mia duong (interclon / intraspeci fic), nhung trong truong hop cua cay nho do
(Acer rubrum), ghép giita cac gidong khac nhau hodc cdy giéng thuong khong twong
thich. Su két hop giita hanh nhan (Prunus amygdalus) / qua dao (P. persica) tuong
hgp, nhung qua hanh / qua mo (P. armeniaca) thi khong.

3

Hinh 2.13: Mot s6 hinh thirc cay ghép

(Nguon Pan Xiang Wen et al.,2011)
Mot danh gia toan di¢n cua Nelson (1968) danh gid sy tuong thich / khong
tuong thich cta nhiu két hop khac nhau trén mot s loai, chi va gia dinh réat hiru ich

dbi voi sy hiéu biét ciia chung ta vé tinh chét sinh 1y cua tinh twong hgp. Andrews and
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Marquez (1993) cong nhan bon yéu t6 tiém an c6 thé gbp phan giy ra su khong tuong
thich: (1) cong nhan té bao, (2) phan Gng bi thuong, (3) cac chat diéu chinh ting
truong, va (4) doc to khong twong thich. Ngoai sy khong twong thich cua ghép, thit bai
ghép ciing c6 thé 1a do sy khong phu hop vé mit giai phiu, su khéo 1éo cua ngudi
ghép, diéu kién moi truong va bénh tat (Hartmann et al., 2002).

Tinh khong phtt hop ¢6 thé duoc biéu hién & dang tiép hop khong hoan toan va
khong chit ch& ¢ cac thanh phan ghép hoic rdi loan sinh Iy khac nhau, dic biét cay co
thé bi chét sau thoi ky ra hoa két qua. Thong thuong strc tiép hop giita canh ghép va
gbc ghép dugce danh gia bang ty sd tiép hop sau:

T=Pudng kinh gdc ghép/ Pudng kinh canh ghép

T=1: Cay ghép sinh truong binh thuong 1a do thé sinh truéng ciia canh ghép
tuong duong thé sinh truong ctia gbe ghép, vi tri ghép can dbi, mau sic va do nit cia
v6 canh ghép va gbc ghép twong duong nhau, ¢ thé khong nhéan rd vi tri giap ranh
giira gbc ghép va canh ghép.

T>1: Cay ghép c6 hién twong chan voi, ciy ghép sinh truong phat trién binh
thuong. Thé sinh truong ciia canh ghép yéu hon ciia gbc ghép, biéu hién cay ghép hoi
can cdi, chdm 16n, 14 hoi vang, phan gbc ghép vo nirt nhidu hon phan canh ghép.

T<1: Cay ghép c6 hién twong chan huong (gbc nhé hon than). Thé sinh trudng
clia canh ghép manh hon goc ghép. Phan canh ghép bi nut vo nhiéu va phinh to hon
phan gdc ghép. Cay ghép thudng sinh truong phat trién kém dén, tudi tho ngan (Con,
2014).

2.4.5 Co ché ghép

Theo Melnyk and Meyerowitz (2015) nhitng co ché vé ghép tuong thich di dan
dan duoc sang to. Vao nhitng nam 1960 va 1970, mot nhom nghién ctru di quan sat sy
hinh thanh vét ghép sau khi ghép cdy mong nudc voi ca chua mot thoi gian dé quan sat
su phan chia té bao va nhiing thay doi vé mat giai phiu tai mdi ghép. Ban dau, sau khi
ghép céc té bao chd vét cit va cac té bao nguyén ven nam lan can ciia mdi ghép dbi 1ap
nhau. Sy tiép xtc nay ting 1én theo thoi gian khi cac té bao dan vao nhau (Hinh 2.13).
Polysaccharides, bao gdm pectins dugc luu giit tai mbi ghép nhu 13 ngudn cung cip
nang lugng. Cung thoi gian ndy, té bao phan chia tao ra mot s6 lugng 16n cac té bao da
chirc nang goi 1a md seo (callus). Té bao gdc giong nhu mé ndy cé thé biét hoa, giong
nhu sy chita lanh vét thuong & dong vat, doi héi té bao géc cO sy phan chia va biét
hod. Sy biét hoa callus tai moi ghép tao ra hai loai mé thuc vat chinh la mach rdy va
mach gb. Mach rdy bao gom céc té bao séng, van chuyén chat dinh dudng va cac phan
tir nho, trong khi mach gd gdm cac té bao chét van chuyén nudc va khoang chat. Cau
sinh chat, kénh ndi giita cac té bao thyc vat, hinh thanh doc theo méi ghép. Cac mbi
ghép twong thich c6 tit ca nhitng dic diém nay, nhung cac truong hop ghép khong
tuwong thich thi chi thé hién mot phﬁn cac dic diém trén. Su phan chia té bao va sy hinh
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thanh callus xdy ra nhung stc manh cuia cac phén phu thép hon va su biét hoa mach
rdy va mach gd c6 thé khong xay ra. Ngudi ghép sé ting ap suit xung quanh mbi ghép
bang mot doan nhya hodc biang xung quanh. K§ thuat nay c6 thé dinh huéng callus
phan chia biét hoa dong thoi giit ¢b dinh canh va gbc ghép véi nhau. Bén canh d6 dé
tang su tvong thich ngudi trong ciy con lwa chon canh ghép va gbc ghép co kich thudce
tuong duong nhau va sap xép cac mach dan twong tmg véi nhau.

Hartmann et al. (2002) d3 mé ta trinh ty cic su viée xay ra khi tién hanh ghép
trén thuc vat. Dau tién, cac té bao nhu mé ting sinh tir ca hai gdc ghép va canh ghép
dé hinh thanh cdu trac md seo dé lam day khoang cach giita hai mdi ghép va két nbi
canh ghép va gbc ghép véi nhau. Tiép theo tir cac mo seo hinh thanh cac mach gb va
mach libe dé ndi véi mach gd va mach libe trén gbc ghép va canh ghép tao thanh mot
hé thong mach lién tuc tir gbc dén canh.

Rootstock Rootstock
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Hinh 2.14: Co ché sinh hoc cua su hinh thanh mdi ghép

(A) Su phan chia va nhudém vét cit ngang mdi ghép & ca chua cho thiy su hinh thanh callus va két ndi
cac mach din moi giita gdc ghép va canh ghép. Hinh anh ¢ giai doan 75 ngay sau khi ghép va nhuém mau xanh
bing toluidine. Mach gd nhuém mau xanh sang. (Anh: Jacobs and Melnyl.); (C) Ghép véi méd hinh cay
Arabidopsis da tao ra mot lugng 1on ngudn gen sin co dé nghién ctru sy hinh thanh ghép. Viéc ghép thuong
dugc thuc hién trén cdy c6 3-8 ngay tudi ¢ tru dudi 14 mam ving tach ré cdy khoi chdi. Hinh tam giac chi duong
mdi ghép trén ciy (B) hoic mot khung phong to & hinh (C) cay duogc chup anh lac 10 ngay sau ghép. (D) Hinh
anh ddng bo ciia mdi ghép & tru dudi 14 mam Arabidopsis, cac té bao tir canh ghép duge nhudém huynh quang thé
hién mau xanh (GFP-green fluorescent protein) va phan biét véi cac té bao & gbc ghép dugc nhuom huynh quang
thé hién mau d6. Anh chup 6 ngay sau khi ghép. (E) Biéu hién gene dugc hoat hoa khi ghép, dic biét xung quanh
mdi ghép. Gene nay, ARRS lién quan dén phan dap tmg cytokinin va biéu hién & mirc cao vao ngay thir 8 sau
ghép & tru dudi 14 mim Arabidopsis; (E) Biéu hién gen hoat dong & trén ciy ghép, dic biét xung quanh mdi
ghép. Gen ARR5 c6 lién quan véi dap tmg cytokinin va biéu hién cao & ngay thir 8 sau khi ghép & tru duéi la
mam cta Arabidopsis (Anh mau xanh sang (Anh: Melnyk and Meyerowitz)).
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Vit chat di truyén duoc chuyén tir gdc ghép dén canh ghép do viéc bién nap
ghép (graft transformation), dan dén sy thay ddi di truyén ¢ canh ghép. Canh ghép co
kha ning bi thay dbi di truyén tir goc ghép duogc coi 1a graft hybrid. Tuy nhién, bién
nap ghép chi xay ra dué6i diéu kién ghép diéu khién (Mentor grafting), diéu nay lam
cho viéc chuyén vat liéu di truyén tir gbc ghép sang canh ghép (Goldschmidt, 2014).

Theo Ohta and Chuong (1975) va Ohta (1991) dé c¢6 su chuyén vat chat di
truyén tir 14 va than ctia gbc ghép 1én canh ghép thi nhét thiét phai thuc hién phuong
phap ghép “Mentor grafting”. Phuong phap ghép “Mentor grafting” (Hinh 2.14) c6
nghia 14 gbc ghép thi phai gia hon canh ghép, canh ghép phai con non va gbc ghép co
thé dén giai doan trd hoa. Canh ghép phai duoc loai bo 14 chi chira lai hai hodc ba 14 &
dinh ngon dé dam béo ring ngon ghép phu thudc dinh dudng vao gbe ghép, ddng thoi
loai bo 14 trén canh ghép trong sudt qua trinh thi nghiém. Trai cia gc ghép duogc loai
b6 dé dam bao t6i da dong van chuyén cac chat tir gdc ghép 1én canh ghép. Ong nhan
thiy rang khdi nhiém sic dugc di chuyén xuyén qua thanh té bao va khoang khong
giita cac té bao tir cac t& bao hoa gb va té bao chét hudng téi bo mach din. Ong dé
nghi rang cac nhiém sic chat nay phai duoc van chuyén xuyén qua hé thong mach dan,
di qua mbi ghép dén mam hoa hodc dinh sinh trudng trén canh ghép.

Hinh 2.15: Phuong phap ghép “Mentor grafting”

(A)  Cay binh thuong khong ghép. (B) Mentor graft
2.4.6 Cac nghién ciru vé ghép cay 6t
2.4.6.1 Nghién ctru trong nuwéc

Thanh (2010) da tién hanh khao sat kha ning sinh trudng, phat trién cia cac
loai 6t kiéng (Capsicum spp.) trén gbc 6t hiém di cho thay su twong hop giita ngon va
gbc tac dong dén sy ting trudng cua cy.
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Niam 2014, Thuy va ctv. da tién hanh khao sat so khéi 10 loai gbc ghép 6t dén
nang suat 6t Hiém lai 207 cho thay hiéu quéa ciia bién phap ghép trong viéc ting ning
suat 6t Hiém lai 207, lam co s& cho nghién ctru tiép theo tim ra gbc ghép khang bénh
do vi khuan Ralstonia solanacearum.

Bén canh d6 Thuy va ctv. (2014) ciing da tién hanh khao sat anh hudng cta bon
loai gdc ghép 6t dén sinh truong va nang suat 6t stmg vang Chau Phi (Capsicum spp.).
Két qua cho thiy cac loai gbc ghép déu c6 anh huong dén kich thudc trai 6t Stmg vang
Chéu Phi.

Ngoai ra, & Viét Nam vi¢c nghién ctru trén cay &t con han ché, phan 16n nguoi

ta nghién ctru vé& nAm bénh trén 6t.
2.4.6.2 Nghién ctru ngoai nudc

Tir mot cay ghép (ca thé) duy nhit ban dau c6 thé nhan ra rat nhiéu ca thé bang
phuong phap ghép. Nhiing cac thé nay dong nhat vé mat di truyén. Viéc ghép di duoc
sit dung rong rai trong cac nghién ciru vé sinh 1y hoc va di truyén dé xac dinh viéc
chuyén cac phan tir di dong trong thuc vat. Piéu nay bao gdm chuyén vi cta alkaloids
va cac chat chuyén hoa th sinh (Wilson, 1952).

Ohta & Chuong (1975), khi ghép trén 6t di nhiéu lan cho thiy gene quy dinh
mau trdi va vi tri trai co thé chuyén giao bang ghép. Hai ong cho rang co ché anh
huong cua viéc ghép giéng nhu sy bién nap & sinh vat bac cao.

Ghép 1a mot trong nhirng phwong phap dugc biét dén trong qua trinh nhan
gidng thuc vat. Viéc ghép trén cic loai rau dé nghién ciru sinh 1y ctia chdi va ré
(Masuda & Gomi, 1984), kha ning tuong thich giita géc ghép va canh ghép
(Marukawa, 1979), cai tién cdy trong (Lee & Oda, 2010).

Mot nghién ctru khac di ctru cho thiy rang viéc ghép ciy din dén su thay doi
dang qua, nong d6 capsaicin va loai cay dugc truyén vao 26 thé hé tu thu Yagishita &
Hirata (1984, 1986)

Ogata et al. (1986) cho thay chop qua dau nguoc cung ciia gbe ghép duoc biéu
hién trén cay ghép va tinh cay cia &t bi anh huong bdi canh ghép. Thém vao do, vi tri
va huéng ctia qua 1a sy két hop ciia nhitng nhan t6 & ca gdc ghép va canh ghép, su thay
d6i mau sic cta qua chin tir 6 sang vang chi xuét hién vao thé h¢ dau tién cia cay
gheép.

Chromatin duoc truyén giita cic té bao qua hé thdng mach qua mdi ndi ghép
dén cac diém phat trién cua cdy canh va qua trinh d6 1am cho qué trinh chuyén doi
trong sy phan chia nhanh ctia hoa mam. TAm quan trong cia su chuyén vi c6 thé
duoc hiéu theo cach sau: Su truyén tai thong tin di truyén s& khong xay ra néu cac
phan tr DNA phan huy thanh cac nucleotide nhu khi mot phéan tir protein bi ti€u hoa
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thanh cac acid amin va duoc st dung nhu 13 nguyén liéu dé hinh thanh té bao moi
(Ohta, 1991).

D3 c6 nhiéu nghién ctru cho thiy rang viéc ghép di c6 nhirng bién d6i di truyén,
Hirata et al. (1995) tong két lich sir nghién ctru anh hudng cta gdc ghép 1én su bién
d6i dac tinh hinh thai cia mat ghép. Ong nhén thay rang tit ca thi nghiém déu cho két
qua 13 khi ghép thi gbc ghép ludn anh hudng 1én dic tinh cia mat ghép nhu mau sic,
kiéu sdp xép cua canh, 14, hoa trén ciy ghép. Viéc ndy anh huéng dén ca trén ciy ghép
cung loai hay khac loai.

Theo Ohta (1991), dé c6 su chuyén vat chat di truyén tir 14 va than cua gbc ghép
Ién canh ghép thi nhit thiét phai thuc hién phuong phap ghép “Mentor grafting” c6
nghia 13 gbc ghép thi phai gia hon canh ghép, canh ghép phai con non va gbc ghép co
thé dén giai doan tr6 hoa. Bén canh d6 canh ghép phai duoc loai bo 14 chi chira lai hai
hoic ba 14 & dinh ngon dé dam bao rang ngon ghép phu thudc vao gdc ghép, dong thoi
loai bo 14 trén canh ghép trong sudt qua trinh thi nghiém.

Taller et al. (1998) dya trén nén tang phan tich RAPD di nhéan thiy raing DNA
ctia gbc ghép hién dién & mirc khac nhau & canh ghép, diéu nay chi ra rang su chuyén
DNA tir gbc ghép 1én canh ghép.

Minamiyama et al. (2006) d phan tich marker va xay dung ban d6 cac da hinh
AFLP va SSR. Nhiing cdp primer SSR st dung trong nghién ctru duoc dugc phat trién
tur thu vién gen va co so dir liéu bo gen.

Colla et al. (2006) khi nghién ciru vé anh hudng cta viéc ghép ciy lén ning
suat va chit luong cia qua ot & diéu kién phong thi nghiém da cho thiy rang ciy ghép
cao hon 28 — 29% so vdi cay me ban dau. Téng san luong thu dugc, san lugng co thé
tiéu thu duoc va sé luong qua bi anh hudong truc tiép boi gbe ghép. San luong qua &
ciy ghép cao hon gap nhiéu 1an ¢ cay binh thuong.

Liu (2006) dé nghi rang phan tr mRNA tir gc (canh ghép) chuyén téi canh
ghép (gbc), sau d6 phién ma ngugc thainh cDNA va c6 thé chén vao bd gen cua té bao
mam ctia canh (hodc gdc), té bao phoi, té bao mo seo ciing nhu té bao sinh dudng, day
c6 thé 1a co ché chinh cua “graft hybridization’”.

Stegemann & Bock (2009) di chi ra riang vat liéu di truyén dugc chuyén giao
giita cdy trong thong qua cac mdi ghép. Ho da kiém tra viéc ghép giita cac cdy thudc 14
cho thay viéc ghép cdy trong c6 thé xay ra su trao doi thong tin di truyén thong qua
cac doan DNA 16n hodc bd gen (genome) luc lap. Béng thot ho chi ra ré“mg sur chuyén
gen ¢ xdy ra nhung bj gidi han & khu vire xung quanh mdi ghép va sy di truyén ¢
nhimg chdi bén tir mdi ghép.

Hanacek et al. (2009) da nghién ciru bién di di truyén trén 41 gidng 6t do
(Capsicum annuum L.) dung 8 cidp mdi SSR véi két qua co trung binh 3,5 alen trén
mot cap mdi, Hpms 1-5 (8 alen). Yasuhiro Minamiyama et al. (2006) da lip mot ban
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d6 lién két ciia Capsicum annuum dua trén dau phan tir SSR. Sudre et al. (2010) da
nghién ctru da dang di truyén trén ot thuan Capsicum spp. dua vao dit liéu hinh thai va
néng hoc théng qua phan tich thong ké. Berhanu Yadeta et al. (2011) d3 nghién ctru
bién di di truyén, hé sb di truyén va tién do di truyén trén 20 kiéu gen 6t cay
(Capsicum annuum L.) ¢ Tay Shoa, Ethiopia.

Se — Jong Oh et al. (2012) d3 nghién ciru da dang di truyén trén 61 giéng 6t do
(Capsicum annuum L.) tir Bulgaria dung d4u phén tir SSR va sir dung phuong phap
phan tich thanh phan chinh (PCA) dé phan tich sd liéu nong hoc va phan tir. Baral and
Bosland (2002) da nghién ctru da dang di truyén ciia mot bo suu tap giéng ot tir Nepal
bang d4u phan tir RAPD. Kulkarni (2006) da nghién ctru tinh bién d6i, trong quan, su
da dang hinh thai va phan ti trén 6t kho.

Jang et al. (2013) da kiém tra anh huong cia viéc ghép 6t (Capsicum annuum)
trén nhiéu loai gdc ghép khac nhau, quan sat chat luong trai. Cu thé ho dung 3 gidng 6t
trong “Nokkwang”, “Saengaeng Matkkwri” va “Shinhong” ding lam canh dé ghép
trén 5 loai géc ghép thuwong mai khac nhau. Két qua tong san luong thi truong cia
“Nokkwang”, “Saengaeng Matkkwri” va “Shinhong” thi khong bi anh huéng dang ké
bang cach tu ghép hodc ghép vao 5 loai gdc ghép thuong mai khic nhau, trong khi
nguoc lai ghép anh huong dén chét lugng trai cay rd nét & 6t; dic diém trai thay doi
theo gdc ghép cay trong. Tuy nhién, dic diém trai cia gbc ghép thi khong anh huong
bdi canh ghép da ghép trén gbe ghép do.
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Hinh 2.15: Dang trai cua 6t “Nokkwang”, “Saengaeng Matkkwri” va “Shinhong” ghép trén
cac loai goc ghép khac nhau (Jang et al., 2013).

Nokkwang

Shinhong

Tsaballa et al. (2013) d4 lam thi nghiém nghién ctru & mirc phan tir su thay doi
do ghép gay ra & tinh trang hinh dang trai trén 6t (Capsicum annuum). Ot dang hinh
tron (Round) cv. “Mytilini Round” dugc dung lam canh ghép, 6t dang dai (Long) cv.
“Piperaki Long” dugc dung lam goc ghép. Qua khao sat thu dugc két qua trai & thé hé
T1 ¢6 hinh dang thon dai khac véi dang tron ban du cta canh ghép, thé hé T1 dugc ldy
tir canh ghép cho ty thy thu thé hé T2 c¢6 hinh dang thon dai va hinh trang. Diéu nay
cho thay co sy thay doi hinh dang trai cua canh ghép. Hon nita, su thay doi kiéu hinh
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quan sét thay & trai ciia canh ghép thi duoc di truyén cho thé hé thir 2 tir hat ctia canh
ghép. Piéu nay cho thdy nhiing thay dbi trén canh ghép c6 thé di truyén. Ngoai khao
sat sy thay doi v& mat kiéu hinh, tac gia con khao sat su thay doi vé mat kiéu gene
bang cach sir dung sau cip moi ISSR dugc dung trén 2 giéng cha me va thé hé Ta. Két
qua cho thay kich thuéc cac band gidng canh ghép nhiéu hon gidng véi gbe ghép, didu
nay chi ra rang c6 mot thay doi nho xdy ra & canh ghép trong sudt qua trinh ghép.

¢v Long (Rootstock)

¢v. Round (Scion)
R—L plant

T, progeny
(T, R—L plant)

Hinh 2.16: Két qué thi nghiém cua Tsaballa et al. (2013)

Donas — Ucles et al. (2014) nghién ctru anh hudng cia 3 loai gc ghép 1én san
luong va chat lugng thwong mai cia gidng 6t “Italian Sweet”. Ong ding gidng ot
“Palemo” ghép trén 3 giéng dung 1am gbc ghép gdm “Oscos”, “AR40” va “Tresor”
dong thoi gidng “Palemo” dugc trong 1am ddi chimg khong ghép. San lugng trai trung
binh dugc tinh bang kg/cdy biéu hién khac biét c6 ¥ nghia giita cay ghép va khong
ghép. Trong luong trai cao nhit & cip ghép Palermo trén Tresor, cip ghép Palermo
trén AR40 c6 trong luong trai thap nhét.

Fuentes et al. (2014), dua ra tiéu d& “Chuyén gene ngang nhu 1a mot cong
duong vo tinh dé hinh thanh cac loai mai”. Két qua cho thiy toan bd b gene di duoc
chuyén giao giita cac té bao thyc vat trong viing giao cat ghép, dan t&i sy hinh thanh
cac té bao thuc vat mdi, cac té bao thuc vat tu nhién.

Leal — Fernandez et al. (2013), géc ghép CM334 anh huong tiéu cuc dén tit ca
cac dic tinh nong hoc va hinh thai, trong khi géc AR96029 c6 tac dong tich cuc giup
ting sy ting trudng va ning sudt cdy trong, gbc Tresor gy ra su ting chiéu dai 14 va
s6 trai cdy nhung khong ting san luong trai cay. Bang chimg nay chi ra rang gbc ghép
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c6 anh hudong dang ké dén dac diém hinh thai hoc va nong hoc cua canh cdy. Dbi véi
viéc san xuét 6t, do do lua chon ding géc ghép trudce khi thyce hién viéc ghép.

2.5 Lai giong
2.5.1 Khai niém lai giong

Lai 1a phuwong phap cho giao phdi giita hai hay nhiéu dang bd me khac nhau,
tao ra thé lai (cdy lai, con lai) phdi hop cac tinh chét di truyén va tinh trang cta bd me.
Khi hai giao tir thudc cuing mot loai goi la lai trong loai, khi hai giao tir thudc hai loai
khac nhau goi 13 lai khac loai hay lai xa. Khi lai cdy cha cung cip phéan hoa, dugc ky
hiéu bang dau &, cay me tiép nhan phan hoa duoc ky hiéu Q. Dau (X) dung dé chi su
lai. Thong thuong khi viét cong thuc lai, cdy me dugc viét trudc vé bén trai, con cay
cha dugc viét sau vé bén phai cua dau nhan. Cac dang cha me thuong duoc ki hi¢u
bﬁng chir P, con lai dugc ky hi¢u béng chit F véi con s6 di kém biéu hién thé hé cua
con lai, vi du F1, Fo.... (Tuan, 1992).

Lai gidng 1a sy giao phdi (thy phan, thy tinh) gita cac dang cha me c6 kiéu gen
khac nhau nham tao ra nhiéu con lai ¢6 nhiéu dic tinh tét. Sy giao phdi c6 thé xdy ra
trong ty nhién khong co6 su can thiép cua con nguoi (lai ty nhién) hodc do con ngudi
tién hanh (lai nhan tao) déu tao ra bién di tai to hop va déu c6 gia tri trong chon giéng.
Mot s6 ky hiéu trong lai gidong: 9: Me (giéng nhan phéan).&: Cha (giéng cho phan).
DAau x: Phép lai. P1, P2,....Pn: Thé hé bd me. Fi, Fa,....Fr: Thé hé tha 1,2.,....r. Fo: Hat
lai trén cdy me (chua gieo ra doi nao). P1xP2 (hoic AxB)- P1 hodc A 1a me (viét
truéc), P2 hodc B 1a bd (viét sau). A, B, C, D: Gen (allen) trdi. a, b, ¢, d: Gen (allen)
lin (Kiém, 2016).

Cin ctr vao huyét thong bd me nguoi ta phan biét lai gan va lai xa:

Lai gan 1a lai giita cac giéng, giita cic ca thé trong cung mot loai. Vi du, lai
giita cac gidng trong mdi loai lta trong O. Sativa (chau A), O. Glaberrima (chau Phi);
lai giita cac giéng bong trong loai G. hirsutum, trong loai G. barbadense.

Lai xa 14 lai giita cac giéng, giita cac ca thé gita hai hay nhiéu loai v6i nhau. Vi
du, lai giita cac gidng lta trong O. Sativa (chdu A) voi cac gibng laa trong O.
Glaberrima (chau Phi); lai gitta cic gidng bong loai G.hirsutum véi dang bong dai G.
Hirsutum ssp. Mexicanum (Tod) Mayer (Kiém, 2016).

2.5.2. Céc kiéu lai giong

Theo Kiém (2016) lai gidng gdm cac kiéu lai duoc thé hién & hinh 2.17. Trong
d6 c6 phuong phap lai thuan nghich 12 phuong phap lai hai cip lai don ma vi tri b me
dugc d6i cho nhau. Néu ky hiéu A x B 1a cdp lai thuan thi B x A 1a cdp lai nghich. Lai
thuan nghich duoc thyc hién trong ba truong hop sau:

Truong hop 1: Khi mudn xac dinh sy khac nhau hay khong vé té bao chat giira
b6 va me. Néu A x B khac B x A thi chung khong gidng nhau vé té bao chat. Truong
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hop nay cho phép ta chon duoc gidng lam me t6t nhat vé nang suat hay tinh chdng
chiu, mat khac trong lai xa s€ c6 co hoi tao ra nhiéu kiéu gen hon trong truong hop hai
té bao chit gidng nhau.

Truong hop 2: Khi c¢6 su khac nhau vé tinh két hat thi c¢6 thé chon duogc gidng
lam me cho hat nhiéu va nguoc lai. Vi dy, khi lai hai giong bong: giéng A thudc loai
G. Hirsutum qua 16n, nhiéu hat véi gidng B thudc loai G. Barbadense qua nhd, it hat,
néu thé hé F1 wu thé lai cua hai cip AxB giéng B x A thi dé san xuit dugc nhiéu hat
gidng lai F1 ta dung cip A x B.

Truong hop 3: Khi uu thé lai F1 ctia hai cdp C x D va D x C nhu nhau. Dé san

xudt hat giéng lai F1 ta str dung dugc ca hai cép lai.

So do cac kiéu lai giéng: (Kiém, 2016)

Kiéu lai

Lai mét 1an Lai nhiéu lan

Lai don
La1 thuan nghich
Lai dinh

Luan giao

Lai tich liy
Lai hoi quy
Lai nhiéu bac
Lai1 phtre tap

Hinh 2.17: Céc kiéu lai gidng
Hinh 2.18 thé hién so d6 lai thuan nghich (Kiém, 2016)

X X A
A

\’ v

AB
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Lai thuén Lai nghich
Hinh 2.18: So d6 lai thuan nghich
2.5.3 Vai tro caa viéc chon giéng bé me trong lai giéng
Cong tac tao gibng bang lai hitu tinh, néi chung, bao gdm 3 giai doan:
Chon cha me.

Lai va thu nhan quan thé lai (c6 thé tir lai don, lai ba, lai tr¢ lai (hdi giao, lai
tich lity), lai kép, lai nhiéu bac....).

Chon loc nhiéu l4n, tao dong wu ta va danh gia cac dong.

Két qua cudi cung clia qua trinh trén diy trude hét phu thude vao viée chon cha
me. Chon dung cha me dé lai 1a van d& phurc tap vi cac nha chon gidng can quy tu
nhimng tinh trang t6t ctia cha me cho doi sau, trong khi cha me chi truyén lai cho doi
con cac gen. O doi con, tir co s& vat chat di truyén duoc cha me truyén lai co su to
chtic lai, c6 mot s6 dic tinh va tinh trang giong cha me, nhung ciing ¢6 nhiéu tinh
trang mé&1, Do 1a qua trinh phuce tap cua viéc hinh thanh nhitng dang méi dua trén su
phat trién kiéu gen (Kiém, 2016).

2.5.4 Co sé di truyén cia lai giéng

Co sd di truyén cua lai 12 su tai t6 hop gen. Khi lai nhd ¢6 su tai t6 hop cac kiéu
gen khac nhau, nén cé thé cai tao gén nhu v han vén gen cua vat liéu chon giéng.
Piéu d6 ciing c6 nghia 13 kha ning sang tao ra giong méi ciing dugc mé rong gan nhur
v6 han néu chon ding cac kiéu gen thich hop dé lai tao ra nguén vat liéu khai dau.
Nhu vy lai giéng khong bao gio mat y nghia trong qué trinh chon gidng, cho du khoa
hoc ¢6 tién héa dén mirc nao di nita, vi lai giéng 1a co s& dé ap dung c6 hiéu qua
nhitng thanh tyu ma nhitng phuong phap khéc tao ra dugc. Ngay ca trong truong hop
nguoi ta da tao ra duoc nhitng dot bién co loi bang cic tic nhan 1y hay hoa hoc thi
thong thuong cac tinh trang dot bién d6 ciing dugc dwa vao gidbng méi qua con dudng
lai (Tuén, 1992).

2.5.5 Y nghia cia lai giong

Theo Tuan (1992) lai gidng thiic day qua trinh tién hoa cua sinh vat noi chung
va cua cdy trong néi riéng, chii dong tao ra nhitg dang hinh méi ¢6 dinh huéng.

- Lai gidng c6 hai y nghia to 16n trong chon gidng 1a tao ra ngudn vat liéu khoi
dau voi nhitng dic tinh t6t theo huéng mong mudn cila con nguoi

- San xuét hat lai F1 nham tao giéng wu thé lai.

Lai giong 1a phuong phap tao ra bién di tai to hop. Trong sy tai tao hop tir cac
gen dugc to chirc lai trong cac kiéu gen lam xuat hién nhiéu kiéu gen méi khac bd me.
Nho sy phéi hop ciia cac gen hitu ich trong mot kiéu gen ma cé thé chon ra nhiing

gidng t6t theo muc dich ctia nha chon gidng. D6 16n tinh trang dugce quyét dinh boi cac
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hiéu g gen. Trong lai gidng, nhiéu truong hop con lai F1 vira c6 hiéu ing cong tinh
additive cao vira c6 hi€u Ung phi cOng tinh (trd1 dominance, tuong tac khong allen
epistasis) cao lam xuét hién cac gidng lai c6 wu thé cao. Gidng wu thé lai ngay nay da
dugc phd bién rong rii trong san xut ¢ nhiéu loai cdy trong nhu: ngd, lia, bong vai,...
(Kiém, 2016).

2.5.6 Nhitng tac dong di truyén khi lai

Theo Tuédn (1992) nhitng tac dong di truyén cta viée lai co thé dién ra theo ca
hai chiéu hudng: c6 loi va khéng c6 loi v6i muc tiéu chon gidng. Nhirng tac dong di
truyén ndy 1a két qua tong hop cua nhimg hién twong tai to hop, phan ly, lién két, tac
dong qua lai cua cac gen khéc locus, d§ tham nhip mic biéu hién cua gen...quan
trong 14 mdi quan hé giita gen va tinh trang.

Trong truong hop cac tiac dong nhiéu mat cia mot gen 1a tic dong mong mudn
thi viéc chon giéng s€ gap nhiéu thuan loi. Nguoc lai khi tac dong nhiéu mit cia mot
gen nao do bao gém cd mat co6 loi va mat khong mong mudn thi viéc chon giéng s€
gip nhiéu kho khan.

Hién tuong lién két gen ciing c6 thé c6 nhiing tic dong co loi va nhiing tac
dong khong co loi. Su lién két chat ché gitta nhitng gen c6 loi véi nhiing gen khong
mong mudn 1a mot tré ngai 16n trong chon giéng. Sy lién két giita cic gen mong mudn
la mot hién tugng c6 1gi trong chon giéng.

Tac dong ctia mot gen con chiu anh hudng cua kiéu gen chung cia cay thong
qua cac gen bién ddi. Cac gen ndy c6 anh huong theo chiéu huéng gia ting hodc giam
thap mirc biéu hién cta gen chinh. Trong chon giéng, nguoi ta quan tdm dén viéc ting
cudng cac tinh trang c6 loi, do d6 anh hudng cua cic gen bién doi trong mot so trudng
hop 13 ¢6 thé c6 1oi, con trong mot sd truong hop khac 13 ¢6 hai.

Sy twong tac gen khéac locus & con lai ¢6 thé dwa dén nhitng hau qua khac nhau.
Do c¢6 su twong tac giira cac gen khac locus ma & con lai c6 thé xuat hién cac dic tinh
m&i khong ¢ & cac dang cha me hodc ¢6 mirc biéu hién gia ting hay giam d6i voi mot
sd tinh trang ndo d6 theo huéng mong mudn hoic khong mong mubn dbi véi muc tiéu
chon gidng.
Sy tai t6 hop gen va phan i ¢ con lai 14 nhitng bién doi vé di truyén co thé dan
dén su phat sinh vo s6 kiéu gen va kiéu hinh méi.
Su ti t6 hop gen va phan 1i & con lai 13 nhitng bién doi vé di truyén c6 thé dan
dén su phat sinh vo s kiéu gen va kiéu hinh méi.
Viéc sir dung gidng lai F1 trong cac loai cay trong dic biét 1a 6t dang dugc sir
dung rong rai trong thuong mai va nong dan. Owens (1992) d bao cdo ring ning suét
trai ting tir 200-300%, chat lugng, mau sic va hinh dang trai cling duoc cai thién. Mot

cai tién nang suat da duoc tim thiy trong gidng 6t “Anaheim” do sy gia ting chiéu dai
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trdi va do day trai. Cai thién chat luong trai bang cach lai tao di dugc béo cdo boi
Joshi et al. (1992). Lai hai giéng Y02 va Y70 da cai thién duogc tinh ngot va cay, trong
khi lai gidng EC-203599 vé6i Kt-Pl-18 di cai thién duoc tinh ngot va lai gibng EC-
203600 véi1 Kt-PI-19 da cai thién duogc tinh cay. Cai thién kha nang khang bénh nhu
bénh virus da dugc Ganashan nghién ctru nam 1992. Mot giéng mod1 duoc tao ra co
kha ndng khang bénh tdt, chiu duoc diéu kién méi truong, nang suat cao va do cay
cling dugc ting 1én. Kivadasannavar (2008) dd két luan ring tién hanh thu phan tir 9
dén 12 gid sang sau khi khir duc 1 ngay s& cho ty 1& dau trai 1a 53.63% va ty 1& nay
mam 12 88.20%.

2.6 Tinh hinh nghién citu vé lai tao cay 6t trong va ngoai nwéc

Trong nhitng nim gan day, nhiéu ngudi da dung cac phuong phap lai tao truyén
théng dé 1am ting luong capsaicin - hop chat giy ra do cay néng cua 6t nham tao ra
nhiing giéng 6t cay hon. Gidng 6t cay lai GL1-10 1a san pham cia dé tai chon tao
gidng 6t lai F1 giai doan 2011-2015 do Vién nghién ciru Rau qua chu tri, giéng 6t lai
GL1-10 c6 thoi gian sinh trudng va phét trién tot( 155-160 ngay), cho thu hoach qua
som va tap trung, ning suat dat 27-30 tin/ha, dang qué chi dia, mau ma dep, qua chin
d6 dam thit qua day, chéng duoc bénh thdi qua sinh Iy (Thi va ctv., 2016).

Mot s6 gidng lai thanh cong co thé ké dén nhu gidng Carolina Reaper va
Trinidad Moruga Scorpion c¢6 do cay gap 100.000 lan 6t binh thudng, va cac nha
nghién ctru da tinh toan duoc rang khoang 2,7 pound (khoang 1,2kg) céc loai 6t nay s&
do dé giét chét mot ngudi. (Mot qua 6t Trinidad Moruga Scorpion chira luong
capsaicin trong duong voi mét binh xit hoi cay) (Jim Duffy et al., 2012).

Gibng 6t lai Long Dinh 3 duoc lai tao tir 2 dong 6t bd me (9950-5197 x 9955-
15) nhan tir Trung tdm Nghién ctru va Phat trién Rau chau A, da dugc Hoi dong Cong
nhan giéng cua Cuc Trong trot — Bo Nong nghiép va PTNT (18/12/2010) cong nhén 1a
gidng san xuét thtr, co dang hinh sinh truéng vo han, ciy cao 95cm & vy dong xuan va
67cm & vy hé thu. Cho thu hoach Itra dau vao 67 ngay sau trong ¢ vu déng xudn va 72
ngay & vu hé thu. S6 trai/cay 50 — 70 trai. Dang trai chi dia, trai 1on trung binh ning
16g vé6i chiu dai 14cm va dudng kinh 1,9cm. Trai c6 mau vang chanh trudce luc chin
va chuyén sang mau do khi chin, mat ngoai trai tron bong. Trai c6 do cay vira. Gidng
ot lai Long Pinh 3 rat it bi nhim bénh do virus. Nang suét trung binh 45 - 50 tan/ha.
Trong diéu kién vy thuan va tham canh tot ning suét dat trén 60 tin/ha (Tién Giang)
(Cuong va ctv., 2010).

Costa et al. (2016) di mé ta tinh da dang di truyén bang cach sir dung cac dic
tinh hinh thai va cac du phan tir cia giéng cha me 1a Capsicum annuum (UFPB-01 va
UFPB-137), C. baccatum (UFPB-72) va C. chinense (UFPB-128) va cac giong lai
khac nhau cia chung (01x128, 72x128 va 137x128), 17 doan mdi di tao ra 58 dai da
hinh cho phép udc tinh sy da dang di truyén giita cha me va cdy lai, va nhitng két qua
nay da khang dinh két qua phan tich hinh thai hoc. Két qua Chiéu dai trai va niang suat
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hat / qua (SYF) cho thiy su khac biét cao nhat. Tinh da da dang nhat 13 duong kinh trai
ciy 16n nhét (26,42%). Piac diém it c6 ¥ nghia nhat 1a d6 day mang (0,33%). Cac két
qua nay khang dinh C. annuum di c6 mbi quan hé ho hang gan C. chinense so véi C.
baccatum.

Trong nghién ciru ctia Jae Bok Yoon et al. (2006) cac ngudn gen hitu ich chong
lai ching bénh than thu dugc nhan dién trong loai C. baccatum. Va lai tao gitra C.
annuum va C. baccatum hién nay 1a phuong phap duy nhat duoc xem xét dé danh gia
sttc dé khang cua C. baccatum vao cac giéng canh tac. Két luan, di c6 thé phat trién va
chon loc mot s6 cdy BC1F1 dugc lai thanh cong c6 kha ning dé khang véi mam bénh
gdy bénh than thu. Nhirng két qua nay rat hitu ich cho viéc phan tich di truyén, bao
gdm lap ban d6 QTL (Muc tiéu co ban ctia ban dd QTL 1a tim hiéu co sd di truyén cia
nhing tinh trang sé lugng bang cach xac dinh so lugng, cac vi tri, nhitng anh hudng
ctia gen, va hoat dong cta nhitng loci bao gdm tuwong tac gen va twong tac QTL x E
(moi trudng)) khang lai bénh than thu, ciing nhu cho sy lai tao cc giéng lai F1 thuong
mai c6 kha ning chéng bénh than thu.

Kumar et al. (2015) danh gia do thuan trong lai tao 1a mot trong nhitng thong s6
kiém soat chat lugng quan trong nhét trong san xuat giéng lai. Vi vay nghién ctru nay
duoc thue hién dé 1am sang to cac mbi quan hé té bao hoc gitra C. annuum var. X-235,
C. frutescens va hai giéng lai F1 cta hai giéng. Cac dit liéu vé dic diém hinh thai cia
ca bd va me F1 da duoc ghi lai. DP6i véi phan tich té bao hoc, dit lidu dugc phan tich
bang cach ghi cac polypeptides protein trén gel SDS-Polyacrylamide duéi dang (+)
hodc khong (). Nghién ctru nay chi ra rang ciu trac hinh théi hoc, té bao hoc va céu
tao protein cua hai giong lai khac nhau so v6i bd me chung c6 thé nhan ra su lai tap.
Thanh phan protein cta hat giong c6 thé gitp nhan dang va kiém tra gen hat 6t thuong
mai 1 cong cu dang tin cdy hon trong chimg nhdn hat giéng. Trong nghién ciru nay,
cac cay lai F1 c6 kha ning séng di duoc thu hoi khi C. annuum var. X-235 va C.
frutescens 1a giéng bd me.

Monteiro et al. (2011) di nghién ctru dic diém sinh san cia cac giéng 6t lai
khac nhau, dua trén kha ning sng cua phin hoa. Cac loai thudc chi Capsicum cé thé
dugc nhom thanh cac phirc hop, mdi loai bao gdm cac kiéu gen c6 lai tao sé tao ra lai
giong hiru thu: phac hop annuum, bao gdm cac loai C. annuum (cic gidng
glabriusculum va annuum), C. frutescens, C. chinense, C. chacoense va C.
galapagoensis; phitc hop baccatum bao gém cac loai C. baccatum (gidng baccatum,
pendulum va praetermissum) va C. tovari, va phirc hop pubescens bao gom cac loai C.
cardenasii, C. eximium va C. Pubescens. Va két qua kha ning séng ctia phan hoa cia
loai C. pubescens 1a thap nhat (27%). Cac gidng lai c6 thé duoc tao thanh, nhung c6
thé 1a bat duc. Kha ning sbng sot ctia phan hoa ctua C. chinense ciing cao (98%).
Capsicum frutescens ciing c6 kha ning séng sot phan hoa cao (86,8%). Kha ning séng
ctia phan hoa cta phic Capsicum baccatum va cac dang thuc vat (var. baccatum va
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var pendulum) 14 cao, binh quan 98,3% va 96,1%, va cao nhat. Kha ning séng cia
phan hoa tét (81,5% - 84%) da duoc quan sat trong su két hop lai ciia C. annuum var.
annuum x C. frustescens, va khi C. annuum var. annuum di duogc st dung lam giéng
cai. Gidng lai giira cac loai C. chinense x C. frustescens dan dén kha ning séng sot cua
hat phan cao khoang 94%, khang dinh rang hai loai niy twong thich va tao ra gidng lai
hitu thu, do d6 c6 thé chuyén gen giita hai loai nay.

Nham cai thién tinh khang d6i v6i cac bénh trén nhu: virut kham thudc 14, bénh
ré, virut héo do ca chua, vv din dén su suy giam ning suat, Debbarama et al. (2013) da
lai tao va tach phoi dé cai thién gidng 6t. Cac nhém Capsicum chinense, C. annuum va
C. frutescens da duoc lai chéo véi nhau va viéc tach phoi dugc thuc hién gitra 27-33
ngay sau khi thy phn. Cac yéu t6 phan bon, trude va sau bon phan cho thiy rang qua
c6 mdi lién hé quan trong véi mirc d6 nay mam phan hoa va ting trudng cta hat phan
hoa. Cac cay lai da dugc thu lai va su lai tap ctia chung da dugc xac nhan béng cach su
dung céc dic tinh hinh thai va dau phan tir RAPD. Két qua thu duoc C. chinense va C.
frutescens duoc sir dung lam ngudn gen khang bénh.

Pé trong 6t dudi dicu kién tot nhat, Kurubetta & Patil (2008) da bao cdo vé
hiéu suit cta cac gidng lai 6t mau dudi cac cdu tric bao vé khac nhau (trong trong nha
kinh c6 thong gi6 ty nhién va dudi bong ram co thong gié tu nhién. Két qua cho thiy
rang bat dau hoa sdm nhat (33,00 ngay), thoi gian thu hoach dau tién ngin nhat (86,00
ngay) va qua qua cao nhat (49,81) dugc ghi nhan trong NVP (nha kinh thong gi6 tu
nhién). Cac théng sd vé chét luong nhu trong lwong qua (160,00 g), khdi luong trai
cay (320,00 cm), d6 day vo (0,91 cm) va thoi han st dung (8,62 ngay) ciing dang ké
nhat trong nha kinh thong thoang ty nhién hon so véi bong ram thong gié tu nhién.

2.7 Phuong phap danh gia bién di di truyén
2.7.1 Ung dung tinh trang ndng hoc trong danh gia bién di di truyén

Bién di co thé quan sat truc tiép nhu 14 thudc tinh cta sinh vat, va nd c6 thé do
dac duoc. Phuong sai di truyén trong quan thé duoc do boi muc do di hop
(heterozygosity) hay mitc d6 da hinh (polymorphism). Phuong sai kiéu hinh s6 luong
dugc do boi phuong sai kiéu hinh, phuong sai di truyén va phuong sai kiéu gen hoic
bat ky su do muc do phan tan cua cac phuong phap thong ké khac (Barton & Turelli,
1989).

Pé danh gia mirc do bién di kiéu hinh giira cic ca thé nguoi ta thuong dung hé
s6 di truyén dé danh gia.

Ti 1¢ bién di kiéu hinh & vai tinh trang do su khéc biét di truyén giira cac ca thé
dugc goi 14 hé s di truyén (heritability), udc luong thong sé (statistic) nay bién dong
trong khoang tir 0 (trong trudng hop sy khac biét di truyén khong dong gop vao bién di
kiéu hinh) dén 1 (khi su khac biét di truyén dong gbp hoan toan vao bién di kiéu hinh
giira cac ca thé) (Ngon, 2012).
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Sudré et al. (2010) da nghién ctru da dang di truyén trén 6t thuan Capsicum spp
dua vao du liéu hinh thai va néng hoc thong qua phan tich thong ké.

Berhanu Yadeta et al. (2011) d4 nghién ctru bién di di truyén, hé s di truyén va
tién d6 di truyén trén 20 kiéu gen 6t cay (Capsicum annuum L.) & Tay Shoa, Ethiopia.

Hanacek et al. (2009) da nghién ctu bién di di truyén trén 41 gidng 6t do
(Capsicum annuum L.) ding 8 cap mdi SSR véi két qua cé trung binh 3.5 alen trén
mét cap mdi, Hpms 1-5 (8 alen).

Kulkarni (2006) di nghién ciru tinh bién d6i, twong quan, su da dang hinh thai
va phan tir trén 6t kho.

Manju & I.Sreelathakumary (2002) nghién ctru da dang di truyén, hé sb di
truyén va tién bo di truyén trén 32 gidng 6t cay (Capsicum chinense JACQ).

Kumari et al. (2010) nghién ctru vé bién di va phan tach di truyén trén 6t
(Capsicum annuum L.).

Geleta et al. (2005) nghién ctru bién di di truyén trén 35 gidng 6t (Capsicum
annuum L.) véi viéc st dung cac dir li¢u hinh thai va phuong phap AFLP.

2.7.2 Ung dung chi thi phén tir trong danh gia bién di di truyén

Chi thi phan tir dugc tmg dung rong rii trong phan tich di truyén, nghién ctru lai
gidng, nghién ciru da dang di truyén va ho hang gitta cac giéng, loai va t6 tién hoang
dai cua chiung. Chi thi phan tor ¢c6 mot vai uu diém khi so sanh véi chi thi hinh thai
nhu: mic d0 da dang cao va nhan ra dugc anh hudng cia diéu kién méi trudong va
pham vi hoat dong sinh thai cua thyc vat.

Céc chi thi phan tir rit phong pht do tinh da dang cia DNA. Cac chi thi phan tir
chia lam 2 nhom bao g@)m: chi thi dua trén co sé enzym cat gid1 han RFLP, cac chi thi
dua trén co sé phan ung PCR (RAPD, SSR...). Cac chi thi phan tir hién nay dugc tng
dung c6 hiéu qua trong nghién ctr da dang di truyén thyc vat (Candida et al., 2006).

Dé danh gia bién di di truyén trén phan tir nguoi ta thudng st dung cac marker
phan tir nhu: SSR, RFLP, RADP, SNP, AFLP...

Su da dang di truyén giita va trong cac loai Capsicum da duoc nghién ciu trong
mét s nghién ciu s dung ddu phan tir nhu RFLP, RAPD, AFLP va vi vé tinh (SSR)
(Paran et al., 1998, Rodriguez et al., 1999, Minamiyama et al., 2006, , Rao et al.,
2003, Geleta et al., 2005 and Kwon et al., 2005). Dic biét ddu phan tir SSR dang duoc
str dung rong rai trong cac nghién ctu trén 6t (Minamiyama et al., 2006, Kwon et al.,
2005 and Lee et al., 2004).

Se-Jong Oh et al. (2012) d3 nghién ctru da dang di truyén trén 61 gidng ot do
(Capsicum annuum L.) tir Bulgaria ding dau phan tir SSR va sir dung phwong phéap
phan tich thanh phan chinh (PCA) dé phan tich s liéu ndng hoc va phan ti.
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Yasuhiro Minamiyama Masato Tsuro and Masashi Hirai (2006) da 1ap mét ban
d6 lién két cua Capsicum annuum dya trén dau phan tr SSR.

2.7.2.1 DAu phan tir Microsatellite (SSR: Simple Sequence Repeat)

Céc chudi 1ap lai don gian (Tautz et al., 1986) hay con goi 1a tiéu vé tinh (Litt
and Luty, 1989) hay da hinh d0 dai cac doan lap lai (McDonald & Potts, 1997) la
nhirng doan DNA ldp lai nho nhét duoc biét dén nhu cac microsatellite thuong xay ra
mot cach ngau nhién trong hau hét genome trén thyc vat, chiéu dai thuong tir 1 — 100

bp.

Nhirng doan nay gébm mdt sé nucleotide 1ap lai lién tiép, mdi don vi c6 chiéu
dai tir 2 — 8 cd@p bazo (Armour et al., 1999), 1 — 6 (Goldstein & Pollock, 1997) con
Chambers and MacAvoy (2000) khuyén cdo dinh nghia chinh xé4c 1 tir 2 dén 6. Nhiing
doan SSR phan bd & dau va cudi tim dong nhiém sdc thé co tac dung bao v¢ va lién
quan dén sy di chuyén cta nhiém sic thé. Chi thi SSR duoc phat trién dira trén nguyén
Iy cia PCR véi cac cap mdi dic hiéu dé nhan cac doan trinh ty SSR. Su khac nhau
trong cau trac don vi lip lai dan dén su thay ddi @6 dai doan 1ap lai dugc nhan 1€n va
duogc xac dinh khi kiém tra bang chay dién di rén gel agarose hodc gel polyacrylamide.
Cho dén nay, chi thi SSR dang duoc str dung rong réi trong linh vuc di truyén phan tir
ctia nhiéu ddi tuong khac nhau nhu danh dau gen, xac dinh giéng, chuan doan bénh di
truyén.

Céc trinh ty nay rat phd bién c6 thé dugc tim thdy & nhiéu noi trong hé gen, ca
trong trinh ty DNA ma hoa va khong ma hoa protein (Toth et al., 2000) va chung dac
trung cho ting loai. Cac doan SSR c6 mit chii yéu ¢ cac ving di nhiém sic cua nhiém
sdc thé, nhu vung gﬁn tam dong, hoac dau mat cua nhiém sic thé.

Ky thuat SSR duya trén phan Gmg chudi PCR voi sy phat trién cua cac mdi
(primer) duoc thiét ké dua theo mién hai bén cua ving microsatellite trén mot locus
nhiam khuéch dai doan SSR chira DNA. D¢ da hinh xay ra khi san pham ctia PCR c6
dé dai khac nhau. Hién tuong ton tai cac SSR trong co thé sinh vat nhom chén hach 1a
kha pho bién & dong vat va thuc vat. Tuy nhién tiy ting loai ma s6 luong nucleotide
trong mdi don vi lap lai c6 thé thay ddi tir 2 dén hang trim ngan lan hodc nhiéu hon.
Vi du: O laa ¢ khoang 1000 don vi lap lai (AC/TG), trén 1000 don vi (GA/CT), trén
1000 don vi (GT/CA), gan 300 don vi (GATA/CTAT). Pon vi lap lai kiéu
(CGG/GCC) ¢ cay mot 14 mam (ngd, lua...) phd bién hon & cay hai 1a mam.

Phuong thire lip lai khé da dang nhung tap trung & 3 kiéu sau:
Lip lai hoan toan: Cac don vi 1ap lai sip xép ndi tiép nhau.

Lap lai khong hoan toan: Xen k& vao cac don vi lap lai 1a mot hodc mot sb
nucleotide khéc.

Lap lai phuce tap: Xen k& gitra nhitng don vi 1ap lai khic nhau.
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Déu phan tir SSR 1a dong trdi (codominant), ¢ kha ning phat hién tinh da hinh
rat cao va c6 kha ning tu dong hoa trong qua trinh thuc nghiém.

SSR duge thue hién theo bon bude:
- Thtr nhét tach chiét va tinh sach DNA ctia cac miu nghién ctru.

- Thtr hai thuc hién phan tmg khuéch dai qua PCR véi céc primer dic trung cho
cac doan 13p don gian.

- Thtr ba dién di két qua trén gel polyacrylamid va tinh toan sb liéu, xac dinh mirc
d6 gidng va khac nhau giita cac doan lip DNA.

- Thir tu xtr 1y s6 liéu bang cac phan mém nhu Map Marker Program, SYSTAT,
NTSY Spc 1ap ban dd di truyén va dung cay phat sinh chung loai.

2.7.2.2 Pa hinh nucleotide don (Single nucleotide polymorphisms: SNP)

Pa hinh nucleotide don hay SNP 1a nhiing bién dbi trén trinh ty DNA xay ra khi
1 nucleotide (A, T, C hodc G) trén trinh ty cua gen bi thay d6i (mat base, chén thém
base hay thay d6i base). Vi du: 1 SNP ¢6 thé 1am thay ddi trinh tu AAGGTAA thanh
ATGGTAA. SNP c6 thé xay ra trén ca 2 ving gene ma hoa va khong ma hoa cta bo
gene. Nhiéu SNP khong c6 anh hudng dén chirc ning té bao nhung cac nha kho hoc
tin rang nhitng SNP khéc c6 thé dan dén bénh tat cho con nguoi hodc anh huong dén
su dap tmg v6i cac thude tri bénh hay hinh thanh tinh khang & vi sinh vat...Diéu nay
d3 1am cho cac SNP c6 gi tri to 16n ddi voi nhitng nghién ctru vi sinh vat, sinh-y-hoc,
su phat trién nhitng san pham duoc chat hoic trong chan doan y hoc (Brutly, 2010).

Céc cong nghé phat hién da hinh don nucleotide (SNP) duoc sir dung dé xem xét
nhirng da hinh md&i va céc allele cuia nhiing da hinh da biét trén chudi trinh tu muc tiéu.
S6 cac phuong phap phan tich SNP da bung nd trong nhitng nim gan day va nhiéu
phuong phap hi¢u qua da dugc str dung; tuy nhién, khong c6 mot phuong phap nao cod
thé dap tmg duoc tat ca nhu cau cia nhitng nghién ctru sir dung SNP (Kwok, 2003).

Mot trong cac tng dung cua ddu phan tir SNP (SNP molecular marker) trong
khao sat da dang di truyén 13 xac dinh dugc nhimg ving bién ddi trén cac chudi trinh
ty DNA khao sat dong thoi tinh cac chi s6 Pi va Theta, gitip udc tinh da dang
nucleotide véi sy hd trg cua cac phém mém chuyén biét.

Pi dugc dinh nghia nhu 1a $6 trung binh cac khac biét nucleotide trén cac vit tri
bat ky giita cac chudi trinh ty DNA chon ngiu nhién tir cac mau (Nei & Miller, 1990);
Pi cang 16 thi tinh da dang cang cao.

2.8 So lwge vé gen CaOvate trén cdy 6t

Cac dac diém cua trai 6t phﬁn 16n duoc xac dinh boi tinh di truyén cua chung.
Nhirng tién b gan ddy trong viéc 1ap ban do cac tinh trang s6 luong (QTLs) di xac
dinh dugc nhidu gen gdp phan kiém soat cac tinh trang & qua, chang han nhu chiéu cao
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cdy, trong luong qua, hinh dang trai va s6 6 & trai 6t (Be Chaim et al., 2001; Palloix et
al., 2009) . Trong phén tich QTL vé trong lugng trai ot (Ftw), fw2.1 dugc phét hién 1a
QTL chinh 4nh hudng dén trong luong qua va nidm trén nhiém sic thé sb 2 (Be Chaim
et al., 2001). Vi 6t va ca chua (Solanum lycopersicum L.) thuéc ho Solanaceae nén
nhiéu nha nghién ctru da so sanh QTL ciia ot v6i ca chua dé thic day cac nghién ciru
vé cay Ot. Zygier et al. (2005) cho thay locus fw2.1 giai thich 62% su bién d6i tinh
trang va dugc lién két chit chd véi Ovate, c6 lién quan dén hinh dang qua (Fts) & ca
chua. fw4.1 va fw4.2 duoc xac dinh 1a QTL trong lugng trai chinh trén nhidm séc thé
s6 4 (Zygier et al., 2005). fs3.1 1a QTL chinh lién quan dén hinh dang trai, giai thich
60% su bién doi kiéu hinh nam trén nhiém sic thé sd 3 cta ciy 6t (Be Chaim et al.,
2001). fs3.1, twong ty nhu fw2.1 ciing duoc lién két véi Ovate. CaOvate (gen Ovate
trén Gt), gen giébng Ovate (ca chua) c6 kha ning tham gia vao qué trinh phat trién hinh
dang qua (Tsaballa, 2011). Nhu vay gen quy dinh hinh dang qua l1a Ovate véi ca chua
la Ovate va vé6i 6t goi 1a CaOvate (Ca duoc 1ay tir chit Capsicum dé phan biét v6i gen
Ovate cua ca chua). Bén canh d6 Chunthawodtiporn et al. (2018) da chi ra 3 gen tiéu
biéu (Big Brother, Ovate and KLUHICYP78A5) nam trén nhiém sac thé s6 1, 2 va 3 ¢o
thé 1a yéu t6 chinh anh hudong dén hinh dang tréi trén ciy 6t.
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CHUONG 3: PHUONG PHAP NGHIEN CUU
3.1. Phwong tién nghién ciru
3.1.1. Pia diém, thoi gian
Thi nghi¢m ghép, lai va khao sat cac thé hé sau duoc tién hanh trén dat rudng tai
tinh Pong Thap. Thyc hién cac thi nghiém sinh hoc phan tir dugc thuc hién tai phong
thi nghiém sinh hoc phéan tir Vién Nghién ctru va Phat trién Cong nghé Sinh hoc,
Truong Pai hoc Can Tho va Pai hoc Tién Giang. Mau DNA duoc gdi giai trinh tu tai
Vién Nghién ctru h¢ gen — Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.
Cac thi nghiém dugc thyc hién tir thang 6/2015 dén thang 3/2022.
3.1.2. Vit liéu nghién ciru
Céc gidng 6t st dung duoc nhap tir Trung tim Nghién ciru va phat trién Rau
Qua Chau A (AVRDC). Danh sach cac gidng ot duoc trinh bay dudi Bang 3.1.

Bang 3.1: Danh sach gidng va ngudn gidng

STT Tén giéng Tén tiéng Viét Ngudn cung cép Loai

1 V1059363 Ot Ca AVRDC Capsicum chinenesis
2 AVPP0520 Ot Hiém AVRDC Capsicum fructescens
3 AVPP0415 Ot Stmg AVRDC Capsicum annuum

Ot Ca VI59363 thudc loai Capsicum chinenesis voi 3-5 cubng hoa trén nach,
canh hoa mau vang xanh, nhi hoa mau vang. Dang 14 hinh tam gidc mau xanh. Trai
huéng thang ding (chi thién), trai hinh tron. Mau trai chwa chin mau vang, mau trai
lac chin do. Trai rat cay, ning suat khoang ...trai/cay.

Hinh 3.1: Pic tinh hinh thai gidng 6t Ca (8,9,10/2019)
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Ot Hiém AVPP0520 thudc loai Capsicum fructescens c6 14 hinh mili mac, hoi
phang. Tréai hudng chi thién, tron, hinh thon. Canh hoa mau tring, nhi hoa mau tim.
Mau trdi chwa chin xanh, mau trdi lic chin do, trdi cay nhiéu, ning sut
khoang....trai/cay.

Hinh 3.2: Dic tinh hinh thai gidng 6t Hiém (8,9/2019)

Ot Stung AVPP0415 thudc loai Capsicum annuum hoa mau tréng, nhi hoa mau
xanh. Cay dang thang, 14 hinh trai xoan, hoi phang. Trai huéng chi dia, cong, nhin,
thon dai. Mau trai chua chin xanh, mau trai lUc chin do, trdi it cay, ning suat khoang
..tréi/cay.

Hinh 3.3: Dic tinh hinh thai gidng 6t Stng (8,9/2019)

Béng 3.2: Danh sach tinh trang lién két v6i moi

Tén Marker Tinh trang lién két
CAMS493 Hinh dang tréi
CaeMS010 Puong kinh trai
HpmsE045 Chiéu dai tréi
Hpms 1-69 Khéng

Hpms 1 — 172 Khong

(Nguén: Mimura et al., 2012)
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Cac

cdp mdi: CAMS493, CaeMS010, HpmsE045 1a nhitng cap moi lién két chat

v6i cac gen quy dinh hinh dang trai, chiéu dai trai va chiéu rong trai (Chamikara et al.,
2015) va Hpms 1-69 dugc dung dé kiém tra cay lai Fi.

Bang 3.3: Danh sach mdi SSR str dung trong qua trinh phan tich DNA Gt

Tén Marker  Trinh ty Primer(5°-3°) Kiéulip  Vitri Kich Nguon
NST thudc
(bp)
CAMS493 F: TCGATGACGAAAAAGTGTGAA (AG)s 8 225 Mimura et
R:AGGGCAAAAGACCCATTCTT al.,2012
CaeMS010 F: ATAAATTGGTTTGGGAGACACAGC (AG)s.(GC 8 213 Mimura et
R: GTTTGCTAGTATGCTGCAACCATCG Ads al.,2010
HpmsE045 F: GCTTGTTCAAGGAGCATTACGACA (AAATT); 2 240 Yietal.,
R: TGTCCTTCCTTGCATTTGCATC 2006
Hpms 1-172 F.GGGTTTGCATGATCTAAGCATTTT (GA)15 11 344 Mimura et
R:CGCTGGAATGCATTGTCAAAGA al.,2012
Hpms 1-69 F: CGGTGGCATGTAGTTTCTGGAG (AC)o(AT)4 4 217 Mimura et
R:AAGACATGAAATCCACAAGTTTTC al.,2012

- Pét trf)ng, x0 dira, tro triu.
- Phan bon dugc ap dung theo cong thirc 210N-180 P205-180 K20 véi 3 loai

phén Urea (46% N), Super 1an Lam thao (18% P.0Os), Clorua kali (60% K>0), ngoai ra
con stir dung thém Calcum nitrat 10 kg, 16-16-8 50 kg (Ba, 2005).

- Thudc trir siu, bénh: su dung mot s6 loai thudc trir sdu bénh phé bién hién nay
nhu Basudin 10H, Forsan 5S0EC, Match S0EC, Midan 10WP, Annongvin 50SC...

3.1.3 Thiét bi va dung cu

Dung cu:

Ong dong 10 ml, 100 ml, 250 ml.

Chai thuy tinh chiu nhiét.

Thung trir lanh.

Pau cone.

Tube PCR 0,2 ml, 2,2 ml.

Dao, kéo, nhip, ludi lam, bang keo non, boc nilon, thudc théng, thudce

vuong, thude cdp dién tir.

Khai gieo hat gidng, nhan, chau trong, ludi che mat.

Thiét bi:

May chup hinh Sony.

Can phan tich: Can phan tich Kern ABJ 220 — 4NM (btc).

B0 micropipette don kénh 0,5 - 10ul, 2 -20ul, 20 - 200ul, 100 - 1000pl
Micropipette Nexty Single Channel Pipetter, Watson — Nhat.

May do pH Adwai Instruments AD1020 — Hungary.

Nbi hap tiét trang MC — 23 ALP — Nhat Ban.

Ta say Contherm 8050 — New Zealand.

May vortex ZX3 Velp — Italy.
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- May lam da vay FIM — 90 Evermed — Italy.

- May ly tim MIKRO 220R - Hettich — Buc.

- May ly tam mini Microspin 12 — Buec.

- May PCR eppendorf Mastercycler nexus gradient X2 — Brrc.
- PCR Bio-Rad C1000 Thermal Cycler - usa.

- May dién di gel Consort E3200 (bd ngudn EV231).

- May chup anh gel Chemidoc XRS — USA.

3.1.4 Héa chat

- Ly trich DNA: Nito léng, dung dich trich, Isopropanol, SDS, CTAB,
chloroform, isoamyl alcohol, TE 1X, TE 0.1X, ethanol 70%, ethanol 96%.

- Dién di: Agarose, Buffer TAE, redsafe, loadingdye.

- Phan ung PCR: Nudc cit, dung dich dém, dNTP, moi xudi, mdi nguoc, BSA,
Tag-polymerase.

3.2 Phwong phap nghién ciru
3.2.1 Khao sat sy bién ddi di truyén biang phwong phap ghép
3.2.1.1 Cac budce thue hién ghép

Thuc hién ghép thuén nghich giita 2 cip gidng 6t Hiém va Stmg, Ca va Hiém,
nhu vay co tong cong 4 cip ghép gdbm gdc ghép Simg v6i canh ghép Hiém, gbc ghép
Hiém véi canh ghép Stmg, gbc ghép Ca véi canh ghép Hiém va goc ghép Hiém véi
canh ghép Ca.

Viéc ghép duoc thuc hién dua trén phuong phap “Mentor grafting” cia Ohta
(1991) c6 nghia 1a ghép khi gdc ghép & d6 tudi 16n, khi gc ghép gan tdi giai doan ra
hoa va canh ghép phai non hon gdc ghép. Trong qua trinh ciy ghép phat trién phai
thudng xuyén loai bo 14 trén canh ghép chi chira lai 2-3 14 & trén ngon dé canh ghép
phu thudc hoan toan nudc va chat dinh dudng tir gbc ghép. Ddi véi gbc ghép thuong
xuyén loai bo hoa trai dé gbc ghép tap trung chét dinh dudng 1én nudi canh ghép.

Cay dung lam gdc ghép duoc ghép ¢ 3 d6 tudi khac nhau 1a 50 ngay, 60 ngay
va 70 ngay. O mdi do tudi tién hanh ghép & 2 do dai gdc ghép khac nhau cy thé nhu
sau: & goc ghép 50 ngay tudi tién hanh ghép ¢ 2 do dai 15 cm va 20 cm, gbc ghép 60
ngay tudi tién hanh ghép & 2 d6 dai 20 cm va 25 cm, gbc ghép 70 ngay tién hanh ghép
0 2 dd dai 25 cm va 30 cm.

Muc dich: khao sat sy anh hudéng ciia gbc ghép 1én canh ghép & nhiing do tudi
va do dai gdc ghép khac nhau.

Quy udc cach goi tén cip ghép nhu sau: (géc ghép)-(canh ghép) (tudi gbc
ghép)-(do dai gbc ghép). Nhu vay & mdi cip ghép co tong cong cac to hop ghép nhur
Sau:

44



- Cap ghép Stmg-Hiém gdém: S-H 50-15, S-H 50-20, S-H 60-20, S-H 60-25, S-
H 70-25 va S-H 70-30.

- Cap ghép Hiém-Simg gdm: H-S 50-15, H-S 50-20, H-S 60-20, H-S 60-25, H-
S 70-25 va H-S 70-30.

- Cap ghép Ca-Hiém gom: C-H 50-15, C-H 50-20, C-H 60-20, C-H 60-25, C-H
70-25 va C-H 70-30.

- Cap ghép Hiém-Ca gdm: H-C 50-15, H-C 50-20, H-C 60-20, H-C 60-25, H-C
70-25 va H-C 70-30.

» Cac budc ghép dugce thuc hién nhu sau (Hinh 3.6):
- Bu6c 1: Chuan bi cay dung lam gdc ghép

Cay dung lam gbc ghép duoc gieo trong chau. Mdi loai gbc ghép gieo 15 cay,
dugc gieo cach nhau 1 ngay dé thuan tién cho viéc ghép. Mdi cay ghi cha rd tén gibng,
ngay gieo ngay ghép va do dai gbc ghép.

- Bu6c 2: Chuan bi cay dung lam canh ghép

Cay dung 1am canh ghép dugc sir dung tai thoi diém 40 ngay tudi, vi vay cay
dung 1am canh ghép duogc gieo 1am nhiéu dot dé phu hop véi timg dot gbc ghép khac
nhau.

- Budc 3: Thuc hién ghép theo phuong phap ghép ném

+ Viéc ghép can thuc hién lac troi mat tr tot nhat 13 vao lac ban dém tr 18 gio
trg di thi hiéu qua ghép s& cao hon vi lac dé canh ghép khi duoc cat ra mat cat s& lau
bi kho va canh ghép it bi méat nude do ban dém sy thoat hoi nuée gidm va do Am moi
truong cao, giup d& hinh thanh mdi ghép.

+ Pau tién dung ludi lam cit ngang than cua cdy dung lam gbc ghép ¢ do dai
thich hop, sau dé cit chd vét cat thanh hinh chit V va ché ngay vét cat xudng khoan
1,5-2 cm.

+ Nhanh chong cit ngon cay dung lam canh ghép c6 d6 dai khoan 5-7 cm, ding
ludi lam vat nhon chd vét cat sao cho khdp véi hinh chit V trén gc ghép. Sau do cat
bo hét 14 chi chira 1-2 14 trén ngon, nhanh chéng dit vao canh ghép chd vét hinh chir
V, dung tay ¢ dinh chat 2 canh chit V cta gdc ghép vao canh ghép dam bao su tiép
xUc giita 2 mit cat ctia canh ghép voi gbe ghép nhim duy tri dong van chuyén tir gbc
ghép 1én canh ghép. Thao tac can nhanh gon dé tranh cic mit cat bi kho sé khong tao
dugc dong van chuyén tir gbc ghép 1én canh ghép va khong hinh thanh dugc vét ghép.

+ Sau d6 dung bang keo non ¢ dinh nhanh vét ghép bang cach quan nhiéu vong
quanh mbi ghép va vé 2 phia cia mdi ghép dé dam bao mdi ghép duoc cb dinh chic
chan.
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+ Sau khi d c6 dinh mdi ghép nhanh chong ding binh phun swong phun uét
canh ghét va gdc ghép, sau d6 dung 1 bao nilon nhé dung ludi lam cat mot vét trén day
bao va trum bao nilon 1én canh ghép, dung ghim bdm c6 dinh bao nilon dé khong bi
roi. Sau d6 tiép tuc phun suong nuée cho wét mit ngoai ciia bao nilon.

- Budc 4: cham soc cay ghép

+ Sau khi ghép cay ghép duoc dit ¢ noi mat c6 1udi che nhiéu 16p va bong cdy s&
gitip cdy cdy ghép it bi mat nude va dé hinh thanh mbi ghép.

+ Hang ngay thuong xuyén dung binh phun suong tudi 1€n canh ghép va mat
ngodi cua bao nilon dé cho canh ghép khong bi mit nudc. Phun thudng xuyén trong
ngay cach nhau mdi 1-2 gio tiy theo diéu kién thoi tiét nang nong hay troi mat.

+ Bén canh d6 phun swong xung quanh khu vuc dé cdy ghép nhiing lic nang
néng nham ting do am va ha nhiét d6 khu vuc xung quanh dé cay ghép khong bi mat
nudc.

+ Chau trong gbc ghép can duoc duy tri di nudc nhim dam bao gdc ghép van
chuyén tt nudc 1én canh ghép.

+ Cham séc dic biét cdy ghép nhu trén tir 5-7 ngay néu thiy 14 canh ghép xanh
t6t va ra chdi non thi mdi budi t6i c6 thé md bao nilon dé canh ghép ho hap tét hon.
Budi sang lai trim bao nilon tré lai nham giam s mat nude cho canh ghép.

+ Khi thdy canh ghép dam choi va phat trién 14 cho thdy vét ghép da dugc hinh
thanh tét, mdi budi sang co thé mé bao nilon va di chuyén cay ghép ra chd c6 che 1
16p ludi vai gio dé cay ghép lam quen v6i méi trudng cd ning nhe, thyc hién vai ngay.

+ Sau khi canh ghép d3 phat trién xanh tSt va moc thém chdi méi co6 thé dat cay
ghép & mdi trudng binh thuong dé ciy ghép phat trién. Trong sudt qua trinh phét trién
can loai bo 14 lién tuc trén canh ghép chi chira lai 2-3 14 trén mdi ngon.

- Budc 5: thu trai tu thu

Khi ciy ghép trd hoa dung bao gidy khong tham nudc bao cic hoa dé thu trai ty
thu va gieo tiép tao thé hé sau. Déng thoi lién tuc loai bo hoa va trai trén géc ghép dé
don toan bd dinh dudng tir gdc ghép 1én nudi canh ghép.

> Theo ddi chi tiéu ti 18 sdng sau ghép & cac mdc thoi gian: 5 ngdy, 10 ngay, 15
ngay va 20 ngay.

Theo ddi nhiét d6 hang ngay giai doan ghép bang nhiét ké dién tir vao 3 thoi
diém 7 gio sang, 12 gid trwa va 5 gid chidu. Tuy nhién trong giai doan ghép dé cay
ghép hinh thanh méi ghép t6t va khong bi mat nudc phai ludn ludn didu chinh nhiét do
phtt hop vé6i cay ghép nam trong khoan 22°C — 28°C bang cach che mat. Néu nhiét do
tang cao thi thudng xuyén phun nudc xung quanh khu vyc dit cay ghép dé lam giam
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nhiét 4o, dong thoi phun nude 1én cay ghép dé tranh mat nudc ngon ghép va giit ngon
ghép khong bi héo.

Canh ghép | 1}
C6 dinh bing
bang keo non

Gbc ghép

Che c:}nh
ghép bing
bao nilon

Hinh 3.4: Thao tac ghép (9/2019)

3.2.1.2 B6 tri thi nghiém khao sat sy thay doi ciia cAy ghép thé hé T: véi gbe ghép
va canh ghép

% Bo tri thi nghiém

Hat tu thu dugc thu tir ciy ghép To duoc gieo tao thé hé Ti. Tién hanh bd tri thi
nghiém dé khao sat sy thay doi cua cay ghép thé hé T1 so voi cdy dbi chimg 1a goc
ghép va canh ghép. Thi nghiém dugc bd tri hoan toan ngiu nhién mot nhan té véi cac
nghiém thtrc 12 cac to hop ghép & cac d6 tudi va do dai gbc ghép khac nhau va 2
nghiém thirc ddi chimg gdc ghép va canh ghép. Thi nghiém thuc hién 10 1an 1ap lai (10
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ciy). P6i v6i trai va 14 tién hanh quan sat mdi cdy ngau nhién 10 trai va 10 13, nhu vay
tong so trai, 14 quan sat cho mdi nghiém thirc 13 100 trai, 14.

Thi nghiém duoc trong trong chau véi thanh phan gdm dat thit, xo dira, tro triu
Vi ti 18 3:1:1. Cac gidng ot thi nghiém duoc trong va cham soc theo tai liéu hudng dan
K¥ thuat trong 6t (Ba , 2015).

Hinh 3.5: B tri cac nghiém thirc ghép (3/2020)

% Cac chi tiéu theo doi
@ Tiéu chuan chat lugng trai

Theo Chi cuc bao vé thuc vat TP. Hd Chi Minh néu ra tiéu chuén chét lugng tréi
6t nhu sau: trai non, twoi, mau vang dén do, trai con cimg khong mém va xop dai 3 -7
cm cho dung tuoi va trit lanh v.v...

Tién hanh theo ddi cac tinh trang nong hoc theo ting giai doan sinh trudng theo
huéng dan cia AVRDC (1995).

» Chi tiéu sinh truong
Ngay moc mam: tinh tir khi gieo dén khi c6 50% s6 cy c6 hai 14 mam xoe ra.

Ngay tro hoa: ghi nhan va quan sat khi 50% s cdy tr6 hoa dau tién tinh tir ngay
gieo hat.

Ngay thu hoach dau tién: ghi nhan ngay dau tién thu trai trén 50% s cay.

Ngay thu hoach sau cung: thi nghiém ghi nhan ngay thu hoach sau cung sau khi
da thu hoach 3 dot trai chin.
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» Chi tiéu hinh thai
Céc chi tiéu vé tinh trang trén 14 va hoa dugc quan sat ¢ giai doan trd hoa.

Dang l4: tién hanh do khi cdy dut trd dot mot, do chiéu dai (c6 cudng va khong
cudng) va chiéu rong trén 10 14 ngdu nhién trén 1 cdy, mdi nghiém thirc 10 ciy (tdng
100 1a). Tinh ti ) dai/rong cua la. Mau 14 co thé mau vang, xanh nhat, xanh hay xanh
dam.

Mau canh hoa phong phu gom trang, vang nhat, vang, xanh vang, trang v&i nén
tim, trang vo1 vién tim hay tim.

Mau bao phén 6 thé vang, xanh nhat, xanh hay tim.
Mau chi nhi da dang nhu tréng, vang, xanh, tim nhat hay tim.

Vi tri nuém nhyy lién quan dén bao phan vao giai doan tr6 hoan toan cé thé co
cac dang sau: dinh vao, ngang hay nho Ién.

Céc tinh trang hinh thai vé trai duoc quan sat khi trai chua chin cho dén giai doan
chin.

Vi tri trai c6 thé ru, chi thién, trung gian, chi dia hay thang.

Mau trai chua chin: xanh, vang, cam, dé, tim, nau, den.

Mau trai lic chin: xanh, vang, cam, do, tim,nau ,den.

Dang trai: hinh thon, cau, tron, hinh nén, hinh chudng, chudng (bell).
Dang trai lac dut tro: nhon, cun hay 16m xudng.

+¢ Chi tiéu nong hoc

Chiéu cao cdy lc tré (cm): do tir mat dat dén dinh sinh trudng cta 10 cay trong
giai doan tro.

Chiéu cao cdy lic chin (cm): do tir mat dat dén dinh sinh truong cua 10 cy trong
giai doan chin.

Chiéu dai 14 va chiéu rong 14 (cm): do l4y gia tri trung binh cta 10 14 ngiu nhién
trén 10 cay trong giai doan trd.

Chiéu dai trai va chiéu rong trai (cm): do ldy gia tri trung binh cta 10 trai ngau
nhién trén 10 cay trong giai doan chin.

Chiéu dai cudng trai (cm): do 14y gia tri trung binh ngiu nhién 10 cudng trai cua
10 trai da do chiéu dai.

Trong lugng trdi (g): trong lugng trung binh ctia 10 trai ngau nhién trén 10 cy.

S6 hat trén trai: dém s hat co trén 10 trdi ngau nhién thu trén 10 cay mau.

Khdi luong hat trén trai: can s6 hat trén 10 trai ngau nhién da dém hat.
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Day vach trai: dung thudc kep dién tir do d6 day vach trai trén 10 trai mau di can
trong luong.

S trai trén cay 1a tong sb trai ctia 10 cAy mau trong 3 lan thu dau tién, mdi lan
cach nhau 10 ngay.

Ning suat trai (g) 13 tong trong luwong trai ctia 10 cidy miu trong 3 1an thu dau tién
da dém so trai.
3.2.3 Khao sat sy bién doi di truyén ciia ciy lai tir cac to hop lai
3.2.3.1 Cac budc thue hién lai

Tién hanh lai thuan nghich giita 2 cap gidng Hiém véi Stmg va Simg véi Ca thu
duogc trai lai Fo. Tién hanh thu hat trai lai Fo gieo thanh cay thé hé F1. T6 hop lai thu
dugc thé hé F1 duoc ky hiéu 1a F1. Cay F1 tién hanh bao hoa dé thu trai tu thy, thu hat
F1 dem gieo tao thanh cdy F2 ky hi¢u 1a Fo.

Cic bude tién hanh lai

Céac budce tién hanh lai tao duge trinh bay ¢ Hinh 3.8. Trudc tién, tién hanh khu
duc hoa cdy me bang cach loai bo hét nhitng tai phan khi con chua phat trién hoan
chinh trudc khi tai phan chin, hoa chua no. Liic ndy céc tai phan chua chin con ¢6 mau
xanh nhat hodc tring nga. Sau khi khir duc can cach i bang bao gidy cac hoa céai da
khtr duc xong dé tranh hién tuong thu phén ngau nhién. Khi khir dyc can chon cac hoa
phat trién tot, nam & nhitng vi tri d& du trai nhat trén cay.

Dé tao diéu kién cho hat lai phat trién tot, can loai bo bdt cac hoa khong can
thiét ¢ nhitng vi trf 1an can, hodc d6i khi trén ca ciy, nham tip trung chit dinh dudng
ctia cdy dé nudi cac hat lai, giup d& dang thuc hién cac thao tac ti mi trong qué trinh
lai, giam kha ning tu thy phdn ngau nhién va giam su nham 1an khi thu hat lai. Dung
kep gip bo hét tat ca cac tai phan, luu ¥ tranh 1am v& bao phan gay hién tugng tu phoi.

Thu thap phan cdy cha bang cach chon nhimng ciy khoe manh, c6 nhiéu phan tét
va c6 day du dic diém tiéu biéu cia gidng, tét nhit 13 sir dung phan cta cac bao phan
vira chin dé thu phan. Pé tranh hién tuong 14n phan la do gi6 va con tring cac hoa dy
tinh ldy phan can dugc cach li mot thoi gian trude khi thu thap phan. Thoi gian cach li
nay phai dai hon tudi tho cua hat phan trong diéu kién ty nhién khi da roi khoi tai
phan. Tudi tho ctia hat phan nhiéu loai cay trong thuong khong vuot qua 10 gio trong
diéu kién ty nhién, vi vay thoi gian cach li 16-24 gid di dam bao cac hat phan la roi
1én hoa trudc da mat sirc sdng. Phan dugc thu thap trong cac bao cach li dé sir dung
vao ngay hom sau. Trudc khi thio bao can giii bao ¢ thé nam ngang va run cho phin
roi vao bao.

Thu phén cho hoa 14y hat phan tir cdy cha rac 1én dau nhuy hoa ciia cay me. Khi
lai can chii y dén thoi gian séng va sirc sdng ctia hat phan va noan. Thoi gian séng cua
nodn thay doi khoang tir 3 dén 10 ngay. Tién hanh khtr duc hom trudc thy phin hom

50



sau. Thy phan dat két qua tot nhat vao budi sang luc hoa nd ro v6i nhuy céai di chin va
phan hoa vira né Trong qué trinh lai, dé tranh viéc 13n phan ngiu nhién mdi 1an chuyén
tir gibng nay sang gidng khac can nhiing dung cu ding dé lai vao con, sau khi lai xong
thudng can phai bao céach li trong nhitng ngay dau va treo bién ghi 1 to hop lai, ngay
lai va tén nguoi lai (Tudn, 1992).

Bude 1 Budc 2 Budc 3

il )

Chon hoa tir cdy Gap bo canh hoa Gip bo bao phin ciy
me cdy me me

Thu phan

J

Budce 1 Budc 2

3

Lay phén hoa cay cha

Chon hoa cay cha (canh hoa va
bao phan m¢)
Hinh 3.6: Cac budc lai tao trén 2 giéng ot (11/2019)

3.2.3.2 Khaio sat si thay d6i mdt sé tinh trang nong hoc & ciy lai F1 so véi cdy cha
me ban dau

Tién hanh lai thuan nghich giita cac gidng gdm céc cip lai sau me Hiém (hoa
Hiém dugc khir duc) va cha Stmg (1ay phan) (ky hiéu 1a H — S), me Stng va cha Hiém
(ky hi¢u S — H), me¢ Ca va cha Sung (ky hi¢u C — S) va me Stung va cha Ca (ky hiéu S
— C). C4c trai lai dugc thu hat va gieo lai tao ra thé hé F1. Dé tién hanh khao sét su
thay ddi cta cdy lai F1 S0 véi cay thé hé cha me, cac cdy lai va cdy cha me duoc bd tri
thi nghiém nhu sau: B tri theo thé thirc hoan toan ngiu nhién mot nhan to véi cac
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nghiém thirc gdbm cha, me, con lai F1 véi 10 1an 1p lai (10 cay, chi tiéu trai va 14 quan
sat 10 trai, 14 ngau nhién trén mdi cay, tong s6 100 trai, 14) dé khao sat sy thay doi cta
cay Fi1so vdi cha, me nham khao sét su thay ddi ctia con lai so v&i cha me ban dau.
Cadc chi tiéu theo doi

Theo dbi céc chi tiéu ndng hoc trén 3 gidng 6t cha me, cac thé hé Fy.

Theo dbi céc chi tiéu ndng hoc trén 3 gidng 6t cha me, cac thé hé Fi.

- Ti 1€ dau trai sau lai (%).

- Cdc chi ti€u sinh trudng va nong hoc twong tu nhu cta thi nghiém ghép.

- Phan tich phuong sai ANOVA va kiém dinh LSD dé khao sat sy khac biét giita
cha, me va thé hé Fi.

3.2.4 Khao sat sy bién d6i di truyén ciia ciy cdy ghép va con lai dwa trén dau
phan tt DNA

3.2.4.1 Ly trich DNA

Ly trich va phan tich DNA dugc tién hanh ddi véi cac gidng thuan ching, T1 cia
t6 hop ghép, F1 ctia cac t6 hop lai dé danh gia su bién ddi vé mat di truyén.

Ly trich DNA bang phuong phap CTAB c¢6 cai tién (Doyle & Doyle, 1990).
QUuA trinh thyuc hién ly trich DNA gff)m cac bude cu thé nhu sau:
a) Chuan bi mau

Mau dung dé ly trich 1a cac chdi non cta 6t. Thoi gian thu ¢ giai doan cay 6t 2
thang tudi.

Trudc khi thu chuan bi sin gidy bac dé gbi mau va thung ¢4 mang theo ra vuon
6t, kéo cat duoc khir trung trude khi cat. Cac mau sau khi thu duoc bao quan trong
gidy bac va dé ngay vao thung da.

Sau d6 mang vao phong thi nghiém va dung bong tham cén 70% lau sach cac
dung mau 14 (mit trén va mit dudi 14) va cac dung cu thi nghiém nhu chay, cdi st.

Goi 14 di lau sach trong gidy bac va ghi tén gidng.
b) Qui trinh ly trich DNA

Cho mét luong nito 10ng vao thing x4p sau d6 cho cic mau 1a di lau vao ngdm
khoang 10 phut. Ngadm ca cac dung cu nhu mudng, chay, cd st

Sau d6 nghién miu ndo thi dung cdy gip mau d6 ra cho vao cbi di ngdm dong
thoi cho mot lugng nito vao cbi va dung chay nghién miét mau dén khi thanh bot min.

Dung mudng chuyén phan bot vao tuyp 2,2 ml day tron sao cho lugng bot nim
vira dit phan day tron caa tuyp. Thém 1 ml dung dich trich + 50ul SDS 10%.

Sau d6 U cac tuyp ¢ 65°C trong 30 phut, khoang 5 phit dao nhe tuyp dé tron mau.
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Mau sau khi i dem di ly tim 13.000 vong/phut trong 10 phit.

Mau sau khi dugc ly tdm s& phan thanh 2 phan phan nudc trong & trén va phan
duc & dudi. Nhe nhang chuyén phan trong vao tuyp méi 800 pl dich trong va thém mot
luong tuong duwong 800 pl isopropanol, u 10 - 30 phut trén khay nuéc da (hodc u ¢ -
20°C).

Sau khi 1 xong ly tim mau 13.000 vong/phiit trong 10 phut.

Sau khi 0 xong d6 bo phan trong gitt phan két tia dudi day va hoa tan két tua nay
trong 400 ul T.E.

Thém 1 ul ARNse (10mg/ml), i & 37°C trong 10 phdt.

Sau d6 thém 400 ul CTAB buffer va u ¢ 65°C trong 15 phut, thinh thoang dao
nguogc 6ng tuyp dé tron déu.

Thém 800 pl Chloroform/isoamylancohol va tron déu. Ly tam 13000 vong/phut
trong 5 phut.

Chuyén phan dung dich trong qua tuyp 2,2 ml méi, thém 1,4 ml ethanol 96% va
u ¢ nhiét d phong trong 15 phut.

Ly tim 13000 vong/phut trong 10 phut, d6 bo phan trong va rira phan cin véi
400ul Ethanol 70% (rtra 2 1an).

Ly tam lan nira dé loai bo ethanol.

Say kho tia bang may ly tim chan khong.

Bao quan DNA bang cach hoa tan taa trong 100 pl T.E 0,1 X va giir & 4 °C.

Céac mau DNA duoc kiém tra bang gel agarose 1% trude khi thyc hién phan tng
PCR.
3.2.4.2. Thuc hién phan irng PCR

Cac mau DNA s& dugc dung dé thuc hién tiép phan tng PCR véi cac cap mdi
SSR. Cong viéc dau tién 1a chudn bi di cac thanh phan cho phan tmg PCR. Thanh
phan va ndng d6 cho mot phan tmg PCR duoc trinh bay ¢ Bang 3.4.

Chu ky gia nhiét cia mot phan ung PCR dugc thé hién ¢ Hinh 3.9, tuy nhién
nhiét do va s6 chu ky khac nhau ¢ ting cdp moi cu thé nhu sau: CAMS493,
CaeMS010, Hpms 1-69 1a 59°C, cip mdi HpmsE045 1a 57°C vé6i chu ky nhu sau: 35
chu ky gia nhiét, giai doan bién tinh v&i 5 phut & 95°C, 60 gidy & 95°C, thoi gian bat
cip la 50 giay ¢ nhiét d6 bat cip cta ting cip moi, thoi gian kéo dai 1a 90 giay & 72°C,
kéo dai chudi trong 5 phut & 72°C

Sau khi thuc hién phan tmg PCR tién hanh kiém tra san phim v&i gel agarose
2%. Cac budc gdbm chuan bi gel agarose 2% v&i thudc nhudm redsafe sau d6 load mau
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v6i thang chuan 100bp, tiép theo chay dién di ¢ hi¢u dién thé 70 Volt trong 100 phut
sau cung chup hinh gel va phén tich két qua.

Bang 3.4: Thanh phan phan tng PCR (Diing, 2011)

Thanh phan Nong 6 ddu  Nong do sau cing Thé tich (ul)
1. Nudre cit 2 lan 17,5
2. Dream Taq Buffer 20mM 2mM 2,5
3. dNTPs 0,2mM 0,004mM 0,5
4. Mbi xubi 1uM 0,04uM 1
5. Mbi nguoc 1uM 0,04uM 1
6. BSA 20mg/ul 0,2mg/pl 0,25
7. Taqg DNA polymerase 5U/ul 0,05U/ul 0,25
8. DNA 50-100ng/ pl 4-8ng/ pl 2
Tong 25
25 235°C
3’ 3o¢
72°C 72°C
s0°C
- .
4%
307
‘ 33 chuky

Hinh 3.7: Chu ky gia nhiét cua phan itng PCR
3.2.4.3. Giai trinh ty doan gene CaOvate quy dinh hinh dang trai 6t

Gen CaOvate trén cay ot c6 mi s GenBank: JF427571.1 trén ngan hang gen
NCBI. Trén ngan hang gen NCBI la chudi trinh ty nucleotide mRNA dé tong hop
chudi protein hoan chinh tir gen nay va co kich thuéc khoang 1032 bp. Vi ddy 1a trinh
toy mRNA cua gen Ovate trén cdy 6t (hay CaOvate) nén day cling chinh 1a trinh tu cia
mach mang ma trén gen CaOvate (trén phan tor DNA) quy trinh trinh tu chudi acid
amin tong hop nén protein. Vi vay c6 thé sir dung trinh tu nay dé thiét ké moi thuc
hién phan mg PCR dé giai trinh ty ving gen CaOvate trén cay 6t.

Sau khi tham khao trinh ty gene CaOvate tién hanh thiét ké cip moi phat hién

dya vao phan mém Primer 3, sau d6 tién hanh phan ing PCR dé khuéch dai doan gene
muc ti€u. Trinh ty moi thiét ké vdi cac thong s6 nhu sau:

Strart len tm gc% trinh ty moi
LEFT PRIMER: 202 20 59.96 55.00 TCCAGCTCCTTCGTCTCTGA
RIGHT PRIMER: 978 21 59.22 47.62 TGGGTGGGAATGACTTGACTT
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atgggaaaaa
tccaaagagc
aatagtaagc
gaagagaagt
caatgtgaag
agtactcatc
aggagtagag
gaagaggaaa
gattcgtcta
cgtcggtaca
tcctcttcaa
aggttatcag
ttcgcgatcg
atgatattgg
ctgtcgttga
gggactttat

tcaagtcatt

gtttgaaact
cttcttctct
tcagtacaaa
ttcacgtgat
aggaggagat
atgttgagaa
cgattagaat
ctgaaacttt
ctgattttaa
agagaaacgg
aaggtagaag
tgttcaagaa
tgaagaaatc
agaaggaaat
acggaaaaca
ttttaggtaa

cccacccacc

ctatgttagg tc

tcgtttctcecce
tccccaaaat
tccaaatact
ttccagctcc
acatttggcc
gacggagaag
gagcacgtct
ggtttcatct
tcctcagttg
caacaccaag
atcgtcggtt
gctaatacca
gcaggatcct
gtttgagaag
ttatcatggg
cagtaataat

tgctgctgta

aaagttattg
cctaatttct
ccttacgagc
ttcgtctctg
ataaagccgc
aagaaacgga
tcagctgagg
tccagaagct
gaaactatat
aggagagtga
tctacatcat
tgtagtgtag
tatgaagatt
aatgagcttg
gtgattgttg
aatgatggta

tgcagaatgt

cttccttcaa
acccatcaca
cggaattcaa
aagaagaaga
caactactcc
gagttaaaaa
agtactgcag
tcgatttctc
gtgagactgc
agcattctag
cagacagcga
atgggaaagt
tcaagagatc
aacagctttt
acgctttttc
atgatagagg

ccctttgatt

ttcttgccgt
tactactaat
gtggcagaaa
agaagaagaa
tccgcgattce
gacgaaaacg
aactgaaact
gagtgatgat
tacaattagg
accaagtttc
gttaccagct
gaaggagagc
aatgatggaa
acaatgtttt
tgagatttgg
taggaggaag

aatccagcat

Chu ky gia nhiét nhu sau: phan ing PCR bao gdm 35 chu ky gia nhiét, giai doan
bién tinh véi 5 phat & 95°C, 60 gidy ¢ 95°C, thoi gian bat cap 1a 50 gidy ¢ 60°C, thoi
gian kéo dai 1a 90 gidy & 72°C, kéo dai chudi trong 5 phut & 72°C
3.5 Phan tich s6 liéu

Cac s6 liéu nong hoc duoc phan tich théng ké phuong sai ANOVA bang phan
mém SPSS 16.0.

Cap mdi dung giai trinh tir ving gen CaOvate duogc thiét ké bang phan mém
Primer 3. Cac két qua giai trinh tw duoc so sanh sy khac nhau bang phin mém Bioedit
va phan tich méi quan hé di truyén dya trén phan mém Mega 7.0.
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CHUONG 4: KET QUA VA THAO LUAN
4.1 Két qua thi nghiém ghép
4.1.1 Ty 1é sdng sau ghép

Két qua khao sat ty 1& thanh cong sau ghép & cac thoi diém 5, 10, 15, 20 ngay
sau ghép duoc thé hién ¢ Bang 4.1. Trong 3 do tudi ghép & thoi diém 20 ngay sau khi
ghép, gbc ghép co do tudi 50 ngay c6 ty 1& séng cao nhat trung binh khoang 83%, & d6
tudi 70 ngdy c6 ty 1 séng thap nhat khoang 59%. Piéu nay cho thiy rang gbc ghép &
d6 tudi 50 ngay cao hon gbc ghép ¢ do tudi 70 ngay, cdy ghép cang gia thi than s&
cang hoa gd nhiéu va ciimg hon so véi cay con non, vi vay khi ghép thi vét ghép kho
duoc hinh thanh do bé mit vét ghép co it nhya cay va mau khé hon nén kho tao thanh
mach lién tuc din nudc va chat dinh dudng tir gbc ghép 1én canh ghép nén khong hinh
thanh duogc vét ghép, dan dén ngon ghép bi mat nude va héo. Ti 1 ghép séng nhiéu
nhat dat dugc khi nhiét do 22-28°C, nhét 1a khi troi c6 mua gitip ngon ghép duy tri d6
am. Tuy nhién, khi mua nhiéu 4m do cao s& xuat hién nam ¢ doan ghép, 1am ngon
ghép bi rung di. Cac yéu t6 nhu khi hau khi ghép, thoi diém ghép va thao tac ghép anh
huong rat dén ti 18 song cua cdy ghép. Néu nhiét d6 qua cao ciy bi héo va chét, con
néu 4m d6 qua cao cdy dé phat sinh bénh, rung 14 va chét. Nhiét do va do am trong
thoi diém cay ghép phat trién khao sat dugc trung binh nam ¢ khoang 28-29°C 85-89%
luc 8 gid sang, tr 30-33°C 75-79% luc 11 gio trua va 29-30°C 79-80% luc 17 gio
chiéu. Nhiét d6 va do am trong ngay c6 thé thay doi do thdi diém ghép 1a vao mua
mua, nén néu ngay c6 mua thi nhiét do s€ thép hon va d6 4m sé& cao hon.

Bang 4.1: Ty & séng (%) caa cay ghép Stng — Hiém & cac nghiém thuc tai thoi diém 5, 10,
15, 20 ngay sau ghép

Nghiém thirc 5 ngay 10 ngay 15 ngay 20 ngay
S—H 50-15 100 93 86 80
S-H 50-20 100 100 93 86
S—H 60-20 93 86 80 73
S-H 60-25 93 93 80 80
S—H 70-25 80 80 60 53
S—H 70-30 86 80 73 66

Dbi v6i cap ghép Hiém-Simg khi dung Hiém lam gbc ghép va Stng lam canh
ghép ciing cho thiy ti 1& ghép thanh cong kha cao (Bang 4.2). Giita 2 giéng Hiém va
Stng ¢ sy trong dong kha cao vé kich thude than ciy nén viée ghép ciing kha thuén
loi thé hién & ti ghép thanh cong & muc cao. Tuy nhién ciing giéng nhu cip ghép
Stng-Hiém cac do tudi cho ti ghép thanh cong cao phan 16n 1a 50 ngay va 60 ngay
tudi, trong khi d6 ghép do tudi 70 ngay cho ti 1¢ thanh cong thap hon. Cu thé & 50 ngay
tudi cho ti 1& thanh cong trung binh & mirc 83% va 60 ngay tudi cho ti 1& thanh cong
trung binh 80%. O hai d¢ tudi nay nhan thiy ghép ¢ d6 dai gbc ghép 20 cm cho thiy
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thuan loi trong viéc hinh thanh vét ghép hon ¢ cac d6 dai con lai. Khi ghép ¢ do tudi
gbc ghép nho va do dai gdc ghép cao nghia 1a khi cdy ghép con non, than chua hoa gb
manh va & d6 dai gbc ghép cao dong nghia véi vi tri mbi ghép cang gan véi ngon hon,
d6 13 vi tri con non chua héa gd manh nhu céc vi tri gan goc. Khi cit cay gbe ghép tai
vi trf cang gan ngon thi ngay vét ghép cang c6 nhiéu nudc va vét cit 1au kho hon, khi
ap canh ghép vao gitp duy tri duoc dong van chuyén nude duge lién tuc tir gbc ghép
1én canh ghép, 1am cho canh ghép khong bi mat nude dan dén ti 16 thanh céng cao hon.
Nguoc lai & d6 tudi 70 ngay cho ti 1é thanh cong ¢ 20 ngay sau ghép thap hon 2 d6
tudi con lai véi trung binh khoang 56,5%, diéu nay cho thay khi gdc ghép & do tudi
cang cao thi cdy cang bi hoa gd lam cho kha ning hinh thanh vét ghép thap hon. Bén
canh d6 & d6 tudi 70 ngay ciing nhan thay khi ghép ¢ do dai gbc ghép cao 30 cm cho ti
1¢ thanh cong cao hon 25 cm, diéu nay ciing cho thiy vét ghép cang gan vdi ngon thi
than ciy tai vi tri d6 cang non chira nhiéu nudc va dé& hinh thanh mach lién tuc véi
canh ghép hon 1a ghép & vi tri cang xa ngon tirc do dai gbc ghép thap hon (25 cm cho
thanh cong 53% thap hon 30 cm cho ti 1¢ thanh cong 60%).

Bang 4.2: Ty & séng (%) caa cay ghép Hiém — Stirng ¢ cac nghiém thuc tai thoi diém 5, 10,
15, 20 ngay sau ghép

Nghiém thirc 5 ngay 10 ngay 15 ngay 20 ngay
H-S 50-15 93 86 86 80
H-S 50-20 100 93 93 86
H-S 60-20 100 86 86 80
H-S 60-25 93 93 80 80
H-S 70-25 80 80 60 53
H-S 70-30 80 80 73 60

Ty 1é séng cua cip ghép Ca-Hiém thé hién & Bang 4.3, & cip ghép nay khi dung
Ca 1am gdc va Hiém 1am canh ghép c6 dic diém than khong twong dwong nhau. Cdy 6t
Ca c6 ddc diém than to va mong nudc hon cdy hét Hiém, khi cat ngang than nudc chay
ra tir vi tri vét cat ciia 6t Ca nhiéu hon va duy tri lau hon (1au kho bé mit cat). Vi vay o
cip ghép nay nhan thiy ty 1é thanh cong kha cao, ¢ thoi diém 20 ngay sau ghép & do
tudi 50 ngay trung binh 83% va 60 ngdy trung binh 80%. C6 sy khac nhau vé ty 1é
thanh cong & 2 d6 tudi ndy 14 do than cay Ca to hon kich thudc binh thuong ctia Hiém
va than to nhanh din dén c6 sy khong tuwong thich vé kich thudc cua gbc ghép véi
canh ghép hon 13 ¢ cip ghép Hiém va Stng. O do tudi 70 ngay ty 1¢ thanh cong trung
binh ¢ mirc 60% cao hon cip ghép Stng-Hiém, diéu nay do than cidy Ca mong nudc
nhiéu hon nén bé mit cit duoc duy tri lugng nudc tao dong van chuyén lién tuc lIén
canh ghép vi vay giup mbi ghép hinh thanh duoc dé dang hon.
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Bang 4.3: Ty 1¢ séng (%) cua cay ghép Ca — Hiém & cac nghiém thuc tai thoi diém 5, 10, 15,

20 ngay sau ghép
Nghiém thtrc 5 ngay 10 ngay 15 ngay 20 ngay
C-H50-15 100 93 86 86
C-H50-20 100 93 93 80
C-H60-20 100 100 80 80
C-H 60-25 93 93 86 80
C-H70-25 86 80 66 60
C-H70-30 80 73 73 60

Stng — Hiém Stng — Hiém Hiém — Stng Hiém - Ca

Hinh 4.1: Mt s6 hinh anh cay ghép va ciy ghép mang trai (11,12,1/2019)

O cip ghép Hiém-Ca ty 1¢ song dugc thé hién ¢ Bang 4.4, doi véi cap ghép nay
c6 ty 1& sdng ¢ thoi diém 20 ngay nhin chung thip hon so véi cic cip ghép khéc.
Tuong ty khi ghép & d6 tudi gbc ghép cang nho s& cho két qua ghép thanh cong cao
hon so v&i d6 tudi gbe ghép cang 1on.
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Bang 4.4: Ty & séng (%) cua cay ghép Hiém - Ca & cac nghiém thic tai thoi diém 5, 10, 15,

20 ngay sau ghép
Nghiém thirc 5 ngay 10 ngay 15 ngay 20 ngay
H-C 50-15 86 86 86 80
H-C 50-20 93 93 93 80
H-C 60-20 86 86 86 66
H-C 60-25 86 80 80 73
H-C 70-25 80 80 66 60
H-C 70-30 73 73 73 53

Nhu vay khi ghép céac gidng 6t & d6 tudi 16n tir 50 ngay dén 70 ngay tudi cho ty
1¢ thanh cong ciing khac cao trén 50%. Qua két qua thi nghiém nhan thay do tudi cay
ghép cang 16n ty 1¢ thanh cong cang thap do cdy da dan hoa gd lam cho méi ghép kho
dugc hinh thanh.

4.1.2 Khao sat su thay ddi di truyén ciia cac to hop ghép so véi ddi chirng dua
trén dac tinh nong hoc

4.1.2.1 Céc dic tinh sinh truéng
a) Ngay moc mam

Két qua khao sat ngdy moc mam cua cac nghiém thirc va gidng ddi chimg dao
dong tir 7 dén 10 ngay. Thoi gian moc mam cua to hop ghép Stng-Hiém 1a 7 ngay. O
t6 hop ghép Hiém-Stng, nghiém thitc H-S 60-20 c¢6 thoi gian moc mam 1a 8 ngay, cac
nghiém thirc con lai 14 9 ngay. Pdi véi t6 hop ghép Ca-Hiém, thoi gian moc mam 1a 10
ngay, t6 hop ghép Hiém-Ca c6 thoi gian moc mam 1au hon 13 13 ngay.

Ngay moc mam dugc tinh tir luc gieo dén khi c6 50% cay xoe 2 14 don dau tién.
Mot giéng 6t tét dong nghia vai hat gidng cia giéng d6 nay mam tét. Thoi gian nay
mam 1a thoi ki quan trong d6i voi 6t vi nd quyét dinh thoi gian sinh trudng, phat trién
vé sau ctia ciy cling nhu c6 ¥ nghia vé s luong cy trén dong rudng dan dén anh
huong dén niang suit quan thé, gidng nay mam sém 1a gibng sém moc thanh cay tir 6
han ché nhiing diéu kién bét loi anh hudng dén hat gidng nhu sau bo, kién an hat gidng
va tranh duoc cac diéu kién bat loi ciia méi truong nhu mua, nang. Cay sém nhd khoi
mat dat déng nghia vo1 viée 14 xuét hién sém dan dén sém tao ra luong chit hitu co
nudi cdy gop phan thac diy cy sinh truéng sém hon va gidng cho thu hoach nhanh
hon nhiing gidng moc mam tré.
b) Ngay tro hoa, thu trai

Ngay trd hoa 13 dic tinh di truyén cua gidng, tuy nhién n6 ciing chiju anh hudng
boi diéu kién moi trudng nhu quang ky, ché do nude, nhiét do, 4m do va dinh dudng.
Thoi ky tir khi cdy moc mam dén ra hoa dau tién goi 1a thoi ky sinh truong sinh
dudng. Sau khi cdy ra hoa thi chuyén sang thoi ky sinh truong sinh dyc. Tuy nhién
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trong luc ciy ra hoa hinh thanh qua cdy van con sinh truong manh, dam choi va dé
nhanh. Cac giéng c6 thoi gian cdy con dén trd ngin ciling dong nghia véi viée thu
hoach trai sém vi vy rit ngin duoc thoi gian trdng dén thu hoach, tuy nhién do thoi
gian sinh trudng sinh dudng ngin nén kich thudc ciing nhu sé nhanh chwa cao, chi thu
hoach dugc sém nhung thoi gian ddu ning suat chua cao ma phai doi cay tiép tuc phat
trién s6 chdi va nhanh lac d6 méi thu lai ning suét cao.

Khoang thoi gian tir khi cdy trd dén khi c6 trai chin 13 thoi ky quan trong béi vi
n6 quyét dinh sb trai duoc tao thanh hay khéng, thoi ky nay can cung cap du nudc va
chat dinh dudng mat khac can diéu kién khé rdo dé ting kha ning dau trai. Vi vay
trong trong trot can lwa chon thoi diém dé tranh mua ngay lic hoa dang no dé ting sy
tao trai.

Cay cho thu hoach sém phu hop véi nhu cau cia ngudi nong dan, sém thu lai
lgi nhuén, han ché 4nh hudng xau cua diéu kién bat lgi cia méi truong.

Ngay thu hoach sau cung dugc tinh 13 ngay thu hoach dot 3 ciia mdi giéng.
Thoi gian thu hoach sém s€ phu hop voi viée canh tac theo 4 vu ¢ Viét Nam .

Mbi giong khac nhau s& co ngay trd hoa, ngay thu trdi dau tién ciling nhu thu
trai cuoi cung khac nhau..

% Cip ghép Sirng-Hiém

Két qua khao sat clia ngdy tro hoa, ngdy thu trdi cua t6 hop ghép Sung-Hiém
dugc thé hién ¢ Bang 4.5. Thoi gian tré hoa sém nhat 1a cap ghép S-H 50-20, 80 ngay
ngan hon thoi gian trd hoa ciia canh Hiém. Thoi gian trd hoa tré nhat 1a 95 ngay véi
gidng S — H 70-30 va S — H 60-25. Thoi gian trd hoa ciia cic nghiém thirc ghép thién
vé gibng voi canh ghép Hiém.

Bang 4.5: Ngay tr6 hoa, ngay thu trai dau tién va ngay thu trai cudi cling cua cac nghiém thuc
Sung-Hiém

Ngay tro hoa  Ngay thu trai dau tién thu trdi ~ Ngay thu trai cudi cling

Nghiém thirc (ngay) (ngay) (ngay)

Sung 97 130 4
Hiém 82 124 173
S-H 50-15 81 140 298
S-H 50 -20 80 108 1o
S—H 60-20 86 148 178
S-H 60-25 93 137 165
S-H 70-25 91 134 199
S-H 70-30 95 142 164
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Canh

! Géc
50-20 50-15 Hiém  60-20  70-20 6025  70-30 Strng
80 81 82 86 91 93 95 o7

S — H 50-20 cho trai chin dau tién sém hon cac nghiém thirc con lai 1a 108 ngay
va sém hon so v6i gidng dbi chimg Hiém 1a 124 ngay.

Canh  Géc
50-20 Hiém  Sing 70-25  60-25  50-15 70-30 60-20
108 124 130 134 137 140 142 148

Thoi gian cho trai ngan nhat 163 ngay 1a cac giong S — H 50-20, S — H 60-25, S
— H 70-30 ngan hon so véi gidng ddi chimg Hiém. S — H 50 15 thoi gian cho trai dai
nhat 298 ngdy, cao hon so véi 2 gidng d6i ching Hiém thuan ching (173 ngay) va
Stng thuan chung (249 ngay), thoi gian cho trai dai hon so v&i ngon ghép Hiém thuan
chung c6 thé 1a do c6 sy anh huong tir géc ghép 6t Stng 1én ngon ghép théng qua qua
trinh ghép va di truyén cho thé hé sau.

Canh Goc

Sung 50-15
50-20 70-3060-20  Hiém gg.00 60-20 -
163 164 165 173 178 199 249 298

% Cip ghép Hiém-Sirng

Thoi gian trd hoa dao dong tir 69 — 112 ngay. H — S 50 15 c¢6 thoi gian tro som
nhat va sém hon so véi giong thuan ching 13 ngay (Bang 4.6).

nhat 1a 112 ngay voi ging H - S 70 25,
Gé’f: Canh

50-15 60-2050-20 70-30 Hiém 70-30 Sing 50-15

69 74 79 83 85 95 96 112

Do trd hoa sém nén H — S 50 15 cho trai chin diu tién sém nhét so voi cac
gidng con lai va gidng ddi ching.
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G6c Canh
50-15 60-20 Hiém 50.20 Sirng 60-25 70-25 70-30

109 114 126 128 134 140 142 149
.H —'S 70 25 thoi gian cho trai dai nhat 275 ngay. Thoi gian cho trai ngin nhat
189 ngay 1a gidng H — S 50 20. Thoi gian cho trai cta gidng H — S ¢6 thé chiu su anh
hudng cua Hiém thuan ching trong qué trinh ghép nén ngin hon so voi giéng Sing
thuan chung.

Géc Canh
Hiém 50.20 60-25 70-30 70-30 Sirng  60-20 70-25
176 189 210 215 236 250 255 275

Bang 4.6: Ngay tro hoa, ngay thu trai dau tién va ngay thu trai cudi cling caa cac nghiém thic
Hiém-Sirng

Nghiém Ngay tro hoa  Ngay thu trai dAu tién thu trai ~ Ngdy thu tréi cudi cing
thire (ngay) (ngay) (ngay)

Hiém 85 126 176
Sung 96 134 250
H-S 50-15 69 109 236
H-S 50 -20 79 128 189
H-S 60-20 74 114 255
H-S 60-25 95 140 210
H-S 70-25 112 142 275
H-S 70-30 83 149 215

Thoi gian trd hoa tré
% Cip ghép Ca-Hiém

Thoi gian tré hoa va thu trai ciia cap ghép Ca-Hiém thé hién & Bang 4.7. Thoi
gian trd hoa dao dong 77 — 104 ngay. Trd hoa sém nhat 1a gibng C — H 50 15, tr6 hoa
tré nhat 1a gidng C — H 60 25.

Canh Goc
50-15 50-20 Hiém 60-20 Ca 60-25 70-25 70-30
77 81 84 91 98 100 102 104
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Thoi gian thu trai dau tién sém nhat 13 109 ngay véi giong C — H 50 15, tré
nhat 14 giong C — H 60 25 143 ngay.

Cé nh 66C
50-15 50-20 Hiém 60-20 70-25 70-30 60-25 C3
109 119 125 128 135 140 143 149

Gidéng C — H 50 15 c6 thoi gian cho trai 1au nhat 1a 259 ngdy, ngin nhit 13
gidng C — H 70 25. Thoi gian cho trai cua cac nghiém thirc kéo dai hon so véi Hiém
thuan ching, c6 xu hudéng gidng véi thoi gian cho trai gidng voi Ca thuan ching, dicu
nay cho thay c6 su anh huéng trong qua trinh ghép va dugc di truyén cho thé hé sau.

Canh Goc
Hiém  70-25  50-20 60-25 70-30 60-20 50-15 Ca
174 187 189 193 195 211 259 287

Bang 4.7: Ngay trd hoa, ngay thu trai dau tién va ngay thu trai cudi cling cia cac nghiém
thirc Ca-Hiém

Nghiém Ngay tro hoa  Ngay thu trai ddu tién thu trai ~ Ngdy thu trai cudi cling
thirc (ngay) (ngay) (ngay)

Ca 98 149 287
Hiém 84 125 174
C-H 50-15 77 109 259
C-H 50 -20 81 119 189
C-H 60-20 91 128 211
C-H 60-25 104 143 193
C-H 70-25 100 135 187
C-H 70-30 102 140 195

% Cip ghép Hiém-Ca

Déi v6i cap Hiém-Ca thoi gian trd hoa va thu trai duoc trinh bay & bang 4.8.

Géc Canh
50-15 50-20 Hiém 50-20 60-20 70-30 70-25  Ca
80 81 83 84 89 a0 100 102
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Thoi gian trd hoa dao dong tir 80 — 100 ngay. H-C 50-15 va H-C 60-25 c6 thoi
gian tré sém nhat va sdm hon so véi gidng thuan chung 20 ngay. Thoi gian trd hoa tré
nhat 13 100 ngay véi gidng H-C 70-25.

Bang 4.8: Ngay tr6 hoa, ngay thu trai du tién va ngay thu trai cudi cing caa cac nghiém thic
Hiém-Ca

Ngay tro hoa  Ngay thu trai du tién thu trai ~ Ngdy thu trdi cudi cling

Nghiém thtc (ngdy) (ngay) (ngay)

Hiém 83 124 174
ca 102 150 288
H-C 50-15 80 130 187
H-C 50 -20 84 142 197
H-C 60-20 89 145 200
H-C 60-25 81 134 178
H-C 70-25 100 146 .
H-C 70-30 90 140 203

Do tr6 hoa sém nén H-C 50-15 cho trai chin dau tién sém nhat so véi cac giong
con lai va giong doi chung.

Goc Canh
Hiém  50-20 60-25 70-30 50-20 60-20 70-25 Ca
124 130 134 140 142 145 146 150

H-C 70-30 thoi gian cho trai dai nhat 203 ngay. Thoi gian cho trai ngan nhét
178 ngay la gidéng H-C 60-20. Thoi gian cho trai cua giéng H-C.

Géc Canh
Hiém  60-25 50-15 50-20 50-20 60-20 70-30 Ca
174 178 187 197 198 200 203 288

4.1.2.2 Khio sat thay doi di truyén dua trén tinh trang chat lwgng va s6 hrong
a) Cap ghép Sirng-Hiém va Hiém-Sirng
% Tinh trang chiéu cao ciy

> Sirng — Hiém

Két qua khao sat chiéu cao ciy & giai doan cdy bat dau trd hoa va luc trai chin

dugc trinh bay ¢ Hinh 4.9.

64



Béang 4.9: Chiéu cao cy luc trd va chiéu cao cay liic chin cua cip ghép Stmg-Hiém

Nghiém thac

Chiéu cao cay luc trd

Chiéu cao cay luc chin

Sung 41,2+2,61 56,62°+2,99
Hiém 46+3,13 62,5%+4,55
S-H 50-15 41,9425 56,9°°+2,02
S—H 50 -20 41,2+7,55 57,2%°+3 88
S—H 60-20 45,445,35 62,4%°+9 74
S—H 60-25 42,7445 54,1°+6,77
S—H 70-25 43+3,43 58,4%°+3,09
S-H 70-30 46,5+4,65 58,40+3,17
F ns kel
CV(%) 10,35 8,76

Trong cling mgt cat, nhing s ¢6 chik theo sau gidng nhau thi khac biér khong y nghia thong
k&, *": khac biér c6 y nghia thong ké ¢ mirc y nghia 1% .

Than cay trong ndi chung va cdy 6t noi riéng 1a bd phan quan trong ning d& toan
cdy. Than 1a noi trung gian van chuyén cac dong nhya nguyén va nhya luyén trong
cdy. Than to canh 14 khoe cdy sinh truong phat trién tot 13 noi nang d& cho trai va nudi
trai. Viéc nghién ctru chiéu cao cay khong chi dé cho ta biét dugc vé kha ning sinh
truong cla cdy trong ma con phan anh mot s dic diém nong sinh hoc khac cua ciy
nhu: kha nang chéng dd, s 14 trén cay, s6 canh, sb chim hoa va sb trai.

D

Hinh 4.2: Cay luc tr6 va lac chin cip ghép Stmg-Hiém (7,8/2020)

Chiéu cao ciy lac trd va chiéu cao cdy lic chin cta to hop ghép va 2 gidng thuan
chung khac biét c6 ¥ nghia thong ké & mirc 1%. Chiéu cao cay luc tré dao dong tir 37,6
cm dén 67,2 cm, c6 hé s6 bién thién 10,47%. Két qua kiém dinh Ducan ¢ mirc 0,01
cho thay nghiém thtc S — H 60 20 ¢ chiéu cao luc tro thip nhat khac biét c6 y nghia
théng ké so v6i cac nghiém thirc con lai va d6i chimg H—-TC va S —TC.
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Chiéu cao cay luc chin cho thay cay vuon dai thém bao nhiéu so véi luc trd hoa.
Cay cao la mot dac diém tét, phoi bong nén thuin 1¢1 cho thu hoach va phong trir sau
bénh. Tuy nhién cdy cao dé bi db nga trong giai doan tao trai va dé bi nhiém bénh vi
vy can chong d& va phong bénh hop li. Chiéu cao ciy lic chin dao dong tir 68 cm dén
99,6 cm. Hé s6 bién thién 13,44%.

Ciy cang cao cac canh bac 2, 3, 4 cang nhiéu, 14 nhiéu giup cdy quang hop tao
ra lugng chét hiru co 1én. Canh nhiéu kha ning ra hoa va cho trai cang cao giup ning
cao ning suit. Chiéu cao ciy qué cao ciing anh hudng dén kha ning chéng d& cua ciy
vao muia mua, cdy dé do nga, gdy nhanh.

> Hiém — Sirng

Déi véi cap ghép Hiém-Sing két qua chiéu cao cdy luc trd va chiéu cao cdy luc
trd va lac chin dugc thé hién & Bang 4.10.

Bang 4.10: Chiéu cao cay lac trd va chiéu cao cay luc chin cua cip ghép Stmng-Hiém

Chiéu cao cay luc trd

Nghiém thuc Chiéu cao cay luc chin (cm)

(cm)
Hiém 46,7+2,83 63,2°+4,73
Strng 41,6+2,71 57,1°+2,64
H-S 50-15 43,9+5,52 55°+3,62
H-S 50 -20 41,2+7,55 57,7°+2,98
H-S 60-20 46,7+4,76 57,4°+4,22
H-S 60-25 41,6+5,16 56,1°+4,91
H-S 70-25 40,2+5,03 53,7°+5,16
H-S 70-30 44,7+5,38 55,5°+5,21
F ns **
CV(%) 11,65 75

Trong cting mét cgt, nhiing s6 c6 chir theo sau giong nhau thi khac biér khdng y nghia thong
ké, ™ khac biét co y nghia thong ké ¢ mirc ¥ nghia 1% .

Chiéu cao ciy luc trd va chiéu cao cdy luc chin cua to hop ghép va 2 gidng
thuan chung khac biét c6 ¥ nghia théng ké & mirc 1%. Chiéu cao ciy luc trd dao dong
tir 40,5 cm dén 75,8 cm. Két qua kiém dinh Ducan ¢ murc 0,01 cho thiy nghiém thtrc
H-S 70-25 c6 chiéu cao lic trd thap nhat khac biét co y nghia thong ké so véi cac
nghiém thirc con lai va doi chimg H — TC va S — TC. Chiéu cao ciy lic chin dao dong
tir 63 dén 88 cm, phan 16n chiéu cao ciy lac chin ciia cac nghiém thirc thién vé gidng
v6i1 canh ghép Sung

Cay cang cao cac canh bac 2, 3, 4 cang nhiéu, 14 nhiéu giup ciy quang hop tao
ra lugng chét hitu co 16n. Canh nhiéu kha ning ra hoa va cho trai cang cao gitip nang
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cao nang suat. Chi€u cao cay qua cao cling anh hudéng dén kha nang chong do cua cay
vao mua mua, cdy dé do nga, gay nhanh.

Hinh 4.3: Cay lic trd va luc chin cip ghép Hiém-Stng (7,8/2020)
< Tinh trang hoa
> Sirng — Hiém
Mau canh hoa 13 mau tring & tt ca cac nghiém thic ghép gidng v6i mau canh
hoa ¢t Hiém thuan chung va giong 6t Stung thuan ching dugce thé hién ¢ Hinh 4.4.

(E) (F) (G) (H)
Hinh 4.4: Mau hoa va mau bao phan cip ghép Sung-Hiém (7,8/2020)
(A) Simg, (B) Hiém, (C) S-H 50-15, (D) S-H 50-20, (E) S-H 60-20, (F) S-H 60-25, (G) S-H 70-25, (H) S-H 70-30

Bao phén cia cac nghiém thirc trong t6 hop ghép c6 mau sic da dang tir xanh
dén tim nhat va tim. S& canh hoa c6 su xuit hién cic hoa c6 6 canh & mot sb nghiém
thirc ghép. Su khéc biét nay cho thay c6 su dnh hudng tir gc ghép 1én ngon ghép lam
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thay d6i tinh trang mau bao phan tir tim dam chuyén sang tim nhat hodc xanh gan
gidng v6i mau bao phan cta Stng thuan ching.

> Hiém — Sirng

Két qua khao sat mau canh hoa va mau bao phan cia to hop Hiém — Stmg duoc
trinh bay ¢ Hinh 4.5.

Khéng c6 sy khac nhau vé mau canh hoa gitta cac nghiém thirc. Canh hoa mau
trang gidng voi mau canh hoa ¢t Hiém thudn ching va Stimg thudn ching

Tinh trang mau bao phén ciing c6 su xuat hién tir xanh dén tim nhat va tim 12 do
¢ sy anh huong trong qua trinh ghép nén & thé hé sau xuat hién tinh trang mau bao
phan méi. O nghiém thtrc H-S 70-25 va H-S 70-30 c6 mau bao phan thién vé mau tim
khac biét nhiéu so véi mau xanh ciia Stng thuan ching. Piéu nay cho thay c6 su anh
hudng cta gbe ghép Hiém 1én canh ghép Simg nén dan dén cay ghép c6 mau bao phin
gan gibng véi gée ghép Hiém. Dang canh hoa ciing thé hién sy khac biét giita cac
nghiém thue ghép.

-

(E) (F) (G) (H)
Hinh 4.5: Mau hoa va mau bao phan cap ghép Hiém-Stng (7,8/2020)
(A) Hiém, (B) Simg, (C) H-S 50-15, (D) H-S 50-20, (E) H-S 60-20, (F) H-S 60-25, (G) H-S 70-25, (H) H-S 70-30
Nhu vdy ddi véi tinh trang hoa nhén thay c6 sy thay doi vé dang hoa va mau
sdc bao phan so voi gbe ghép va canh ghép, mau bao phan cia cac nghiém thirc ¢ su
phan héa co nghiém thic c6 mau bao phin tim dam giéng gbc ghép va ciing co
nghiém thirc ¢6 mau bao phin xanh giéng canh ghép Stng hodc c¢6 mau tim nhat
khong giéng gdc ghép va canh ghép. Do d6 c6 thé két luan viéc ghép giita cac giéng O
& cac do tudi va do dai gbe ghép khac nhau da dan dén su thay ddi & tinh trang hoa cia
ciy ghép ¢ thé hé T1 va cu thé 1a & mau bao phan. Piéu nay ciing duoc tim thiy trong
nghién ciru cua Hirata et al. (1995) cho thay gbc ghép lam thay ddi cac dic tinh nhu
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mau séc, dang canh, 14, hoa,.. trén cay ghép, anh hudng dén ca trén cay ghép cung loai
hay khéac loai.
* Dang la

> Sirng — Hiém

Pic diém 14 cia cac nghiém thirc ghép Stmg-Hiém duoc thé hién ¢ Hinh 4.6 va
Bang 4.11. Chiéu dai 14 giita cac nghiém thtic c¢6 sy khac biét vé mit thong ké & muc
nghia 1% trong d6 chiéu dai 14 c6 cudng va khong cudng cua canh ghép Hiém cao hon
so voi gdc ghép Sung. Chiéu dai 14 c¢6 cudng va khong cudng & tat ca nghiém thuc
ghép déu nho hon so v6i canh ghép Hiém. Giira cac nghiém thire ghép thi cip ghép S-
H 60-20 cho thiy chiéu dai 14 cao hon tit ca nghiém thirc con lai. Nguoc lai d6i véi
tinh trang chiéu rong 14 cap ghép S-H 60-20 c6 chiéu rong 14 cao hon so véi canh ghép
va gdc ghép va ca cac nghiém thirc ghép con lai.

Déi voi chi tiéu ti s6 dai/rong cua 1a (chiéu dai 1a khong cudng/rong) dung dé
phan biét hinh dang cta 14, 14 cang 16n thi hiéu qua quang hop cang cao. Két qua thong
ké cho thay cac nghiém thirc ghép c6 ti s6 déu nho hon so vdi gdc ghép va canh ghép
va gan voi gia tri cua gbe ghép hon.

Bang 4.11: Chiéu dai va rong la cia to hop ghép Sung — Hiém

Chiéu dai 1a Chicudai la  Chiéu rong la ,
Nghiém thac (cm) khéng cuong (cm) Ti so dai/rong 1a
(cm)
Surng 11,81 + 0,38 9,49° + 0,26 3,84°+ 0,18 2,47° £ 0,12
Hiém 13,64*+0.34 10,722+ 0.22 4,1° +0.22 2,632+ 0,17
S—H 50-15 8,54° + 0.26 69 + 0.66 3,029+ 0.15 1,997+ 0,26
S—H 50 -20 11% + 1,02 7,23°+ 0,53 3,049+ 0,15 2.38°+ 0,23
S—H 60-20 12,6°+ 0,85 8,11°+ 0,27 4,4%+ 0,49 1,859+ 0,23
S—H 60-25 11,3% + 0,44 8,02° + 0,62 3,85+ 0,16 2,11°+ 0,17
S—H 70-25 10,65% + 0,51 7,479+ 0,38 3,28Y+ 0,26 2,299+ 0,21
S—H 70-30 11,19%+ 0,18 7,037+ 0,24 3,299+ 0,22 2,18°+ 0,40
= e ook sk sk
CV(%) 5,8 5,4 7,02 10,56

Trong cting mét cét, nhiing s6 c6 chir theo sau giong nhau thi khac biét khdng y nghia thong
ké, “": khac biét c6 y nghia thong ké ¢ mirc y nghia 1% .

Trong cac nghiém thirc ghép thi nghiém thirc S-H 60-20 1a nho nhat 1a 1,85 va
cao nhat 1a nghiém thirc S-H 50-20 vi ti s6 1a 2,38. Ti s nay cang nho ching té chiéu
dai 16n hon chiéu rong cang it va nguoc lai ti s6 cang 16n cho thiy chiéu dai 16n hon
chiéu rong cang nhiéu. Tir ti s6 nay co6 thé hinh dung duoc hinh dang cua 14. Dya trén
ti 0 nay c6 thé thay dugc cic nghiém thirc ghép c6 su khic nhau vé dang 14 va cac
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nghiém thirc ghép c6 dang 14 gan voi gbc ghép Stmg hon so voi canh ghép Hiém va
hai nghiém thirc S-H 60-20 va S-H 50-15 khac xa v&i canh ghép Hiém nht.

Nhu vay & cap ghép Stng-Hiém nhén thiy cé su thay doi vé hinh dang 14 cua
ciy ghép so v6i canh ghép va gbc ghép. Pidu nay ching to viéc ghép di giy ra céc
thay d6i vé dang kiéu hinh & 14 theo hudng khac xa canh ghép va gan véi goc ghép
hon.
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Hinh 4.6: Dang | cap ghép Sung-Hiém (7/2020)
(A) Sitmg, (B) Hiém, (C) S-H 50-15, (D) S-H 50-20, (E) S-H 60-20, (F) S-H 60-25, (G) S-H 70-25, (H) S-H 70-30
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> Hiém — Sirng

Déi véi cap ghép Hiém-Sing céc tinh trang sé luong cua 14 dwogc trinh bay &
Bang 4.12. Két qua phan tich théng ké cho thdy ¢ cip ghép nay tinh trang chiéu dai 14
cua nghiém thuc ghép H-S 50-20 va H-S 60-20 cao hon canh ghép Stng, cac nghiém
thizc con lai déu nho hon so vé&i canh ghép Sing. Tuy nhién & tinh trang chiéu dai 14
khéng cubng thi tat ca nghiém thic ghép déu nho hon Stmg, didu ndy cho thiy ¢ 2
nghiém thac ghép trén c6 cudng 1a cao nén dan dén chiéu dai 14 tong thé cao hon so
véi Sung.

Vi chi tiéu chiéu rong 14 nhan thay chi cé nghiém thic H-S 60-20 ¢6 chicu
rong 1a 4,19 cm cao nhat trong tat ca nghiém thuc, nho nhat la nghiém thuc ghép H-S
70-25 véi chicu rong 2,54 cm.
Bang 4.12: Chiéu dai va rong la cia to hop ghép Hiém — Stng

Nghiém thitc Chieu d(i'n']‘;‘ Chicu dai (')f]é‘r(‘gr?g chicy (r(‘:’r?g Ti s6 daifrong I4
Hiém 13,32+ 0,32 10,5% + 0,28 3,91° + 0,12 2,697+ 0,11
Sung 10,049 + 0.97 9,17°+ 0,21 3,94 £ 0,22 2,34°+ 0,14
H-S 50-15 8549+ 0.27  561"+0.16 3,02°+0.15 1,86" £ 0,13
H-S 50 -20 11,04+ 1,02 6,489+ 0,34 3,04°+ 0,15 2,137+ 0,11
H-S 60-20 12,6°+ 0,85 8,46°+ 0.12 4,19°+ 0.43 2,049+ 0,19
H-S 60-25 9,54¢ + 0,54 7,37+ 0,25 2,97¢+ 0,15 2,46 + 0,14
H-S 70-25 9,62¢+ 0,9 7,859+ 0,57 2,549+ 0,13 3,092 + 0,21
H-S 70-30 8,917+ 0,18 7,516+ 0,22 2,96°+ 0,1 2,57°+ 0,33
= e e - -
CV(%) 6,8 3,9 6,2 7,68

Trong cting mét cgt, nhiing s6 c6 chir theo sau giong nhau thi khac biér khdng y nghia thong
k&, *: khac biét c6 y nghia thong ké ¢ mirc y nghia 1% .

Véi chi tiéu ti s6 dai/rong cia 14 cua cac nghiém thirc phan 16n gan véi gbe
ghép Hiém hon so véi Stng gdm cac nghiém thircc nhu H-S 60-25, H-S 70-25 va H-S
70-30, trong d6 nghiém thiac H-S 70-25 co ti s6 16m hon ca gbc ghép Hiém, con lai
nghiém thirc H-S 50-15 ¢6 ti s6 nho hon Sung va nho hon tat ca nghiém thuc con lai.
O cap ghép nay nhén thay goc ghép c6 ti s6 cao hon canh ghép, 50% cay ghép c6 ti s6
gan bang hoic 16n hon ca gdc ghép. Pidu nay cho thay goc ghep da co6 sy anh huong
1am thay d6i hinh dang 14 ctia canh ghép theo hudng giong voi goc ghep ¢ cac do tudi
60 ngay 20 cm va 70 ngay ¢ ca 2 d6 dai gdc ghép.

Nhu vay doi véi cdp ghép nay nhén thdy c6 su anh huong ro rét cua gbc ghép
1én canh ghép, 1am thay ddi hinh dang 14 theo huéng gidng véi gbc ghép. bBac bit cac
nghi¢m thuc cé sy thay 601 16n khac biét so véi canh ghép va cang gidng véi gbe ghép
1a cac nghiém thirc & d6 tudi 60 ngay & d6 dai 25 cm va 70 ngay ¢ ca 25 cm va 30 cm.
Tir day c6 thé két luan khi ghép & do tudi gbc ghép cang cao thi gbc ghép cang gay ra
anh huong 18n canh ghép va 1am thay d6i cac dic diém cua cay theo theo huéng giéng
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v6i gde ghép. Két qua nay phu hop voi nghién ciru cia Ohta (1991) khi 6ng dua ra
phuong phap “Mentor grafting” v6i n6i dung thyc hién gheép ot 6 do tudi 16n cod the
sap ra hoa va ¢ d6 dai goc ghep cao thi c6 kha nang gay ra sy anh hudng 16n tur gbc
ghép 1én canh ~ghep, goc ghép cang gia va canh ghep con non cd thé giy ra sy van
chuyen vat chat di truyén tir gbc ghép Ién canh ghép. Nhu vay két qua cua cip ghép
nay dbi véi tinh trang 14 gop phan chimg minh cho phuwong phap “Mentor grafting”
cua Ohta.

(A)

(E) (F) (G) (H)

Hinh 4.7: Dang |4 cap ghép Hiém-Sung (7/2020)
() Hiém, (B) Simg, (C) H-S 50-15, (D) H-S 50-20, (E) H-S 60-20, (F) H-S 60-25, (G) H-S 70-25, (H) H-S 70-30
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< Dang trai

> Sirng — Hiém

Dang trai ¢ vai tro trong ché bién thuyc pham, 6t c6 dang chudng thudng duoc
dung nhu rau cai, trong khi 6t c6 dang thon nhu 6t sing hodc 6t hiém lai thudng dung
lam gia vi trong céc bita an hodc trong cong nghiép ché bién thuc pham. Tuy theo muyc
dich sir dung khac nhau ma lua chon céc gidng c6 dang trai thich hop.

Dbi voi cap ghép Stung-Hiém: dang trai ciia cac nghiém thire ghép cuia cip ghép
Stng — Hiém da s6 c6 dang thon nhon giéng nhu Hiém thuan ching.
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Hinh 4.8: Dang trai cap ghép Sitrng — Hiém (8/2020)
(A) Simg, (B) Hiém, (C) S-H 50-15, (D) S-H 50-20, (E) S-H 60-20, (F) S-H 60-25, (G) S-H 70-25, (H) S-H 70-30
Sy thay d6i vé chiéu dai va rong cua trai ciia cic nghiém thirc so véi ddi chimg

duoc trinh bay ¢ Bang 4.13. Chiéu dai va chiéu rong trai cia cic nghiém thic khéac
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biét co ¥ nghia voi nhau & mic 1% qua phan tich phuong sai ANOVA. Chiéu dai trai
cua cac nghi¢m thirc bién thién tir 6,23 cm dén 7,27 cm trong do chiéu dai trai cua 4
cap ghép S-H 50-20, S-H 60-20, S-H 60-25 va S-H 70-25 c6 chiéu dai trai trén 7 cm va
cac nghiém thirc S-H 50-15 va S-H 70-30 c6 chiéu dai trai nhé hon 7 cm. Bén canh d6
chiéu dai trai cia canh ghép Hiém nho hon 7 cm va cua goc ghép Stmg TC gan bang
10 cm. Nhu vy viée ghép gdc ghép ¢ chiéu dai trai 16n hon so voi canh ghép da din
dén su thay ddi vé chiéu dai trai cua cac nghiém thirc ghép. Két qua cho thay viéc ghép
& nhirng d6 dai gdc ghép trong khoang tir 20-25 cm cho két qua anh hudng cia gbc
ghép 1én canh ghép, vi gbc ghép co chidu dai trai 10n nén anh hudng cai thién phan
nao d¢ dai trai cua cay ghép, tuy nhién su khéc biét chua co6 sy 1o rang.

Bang 4.13: Chiéu dai va rong trai cua to hop ghép Strng — Hiém

Chiéu dai trai Chiéudaitrai  Chiéurong  Tisd dai/rong

Nghiém thac

(cm)  (khdng cubng, cm) trai (cm) trai
Stng 9,82 + 1,00 7,7°+0,69 1,422+0,15 5,462 + 0,76
Hiém 6,9° + 0,33 369+£0,32 0,81°+0,73 4,89° + 0,83
S-H 50-15 6,51% + 0,34 3,15°+ 0,14 0,76°+ 0,66 4,17+ 0,46
S—H 50 -20 7,27°+ 0,33 3,89°+ 0,18 0,84° + 0,43 4,63° + 0,26
S—H 60-20 7,13+ 0,25 3,529+ 0,28 0,85°+0,78 4,169+ 0,44
S—H 60-25 7,08° + 0,37 416°+0,24 0,88°+0,14 4,83 + 0,77
S—H 70-25 7,25 + 0,44 4,04°+0,16 0,75+ 0,68 5,412 + 0,53
S—H 70-30 6,23°+ 0,32 3,18+ 0,14 0,74°+ 0,12 4,49+ 0,75
= e ke ke -
CV(%) 6,6 7,7 31,3 13,3

Trong cling mat cgt, nhing $6 ¢6 chir theo sau giong nhau thi khac biét khdng y nghia thong ké, ™ khéc biét co y

nghia thong k& 6 mikc y nghia 1% .

Chiéu rong trai dao dong tir 0,7 cm dén 0,88 cm. O tinh trang nay cling co su
khac biét vé chiéu rong trai gilta cac nghiém thirc & mitc y nghia 1%, trong d6 3
nghiém thtrc ghép ¢ chiéu rong trai nhd nhit & mirc nhé hon 0,8 cm va nhé hon canh
ghép Hiém 1a S-H 50-15 S-H 70-25 va S-H 70-30 con 3 nghiém thirc con lai déu co
chiéu rong trai 16n hon 0,8 cm va tuong duong véi canh ghép. Qua day nhén thay viéc
ghép 6t & d6 tudi gbe ghép 50, 60, 70 ngay tudi co su khac nhau vé chiéu rong trai cla
ciy ghép & thé hé sau. Tuy nhién viéc ghép ¢ d6 tudi qua nho 50 ngay tudi va do dai
gbc ghép qua ngdn 15 cm din dén su thay doi theo hudng giam kich thude trai so véi
canh ghép Ot Hiém TC, nhung khi ghép & do tudi gbc ghép qua 16n 70 ngay va do dai
gbc ghép qua dai 25 cm va 70 ngay 30 cm ciing dan dén két qua twong tu. Nhu vay,
cac do tudi 50 ngay 20 cm, 60 ngay 20 cm, 60 ngdy 25 cm 1a thich hop dé ghép mic
du khéng cai thién nhiéu vé kich thude trai nhung vé mit dai sb kich thudce trai co sy
chénh 1&ch nhiéu hon so véi Hiém. Dbi véi chi tiéu chiéu dai trai khong cudng nhan

74



thiy 2 nghiém thic S-H 60-25 va S-H 70-25 c¢6 chiéu dai trai 16n nhat so véi cac
nghiém thuac khac véi do dai lan luot 13 4,16 va 4,04 cm va 16n hon ca so v&i canh
ghép Hiém. Nhu vay & chi tiéu ndy di nhan thiy co sy anh hudng cia gbc ghép lén
canh ghép lam cho chiéu dai tri ting cao hon so véi canh ghép Hiém do gbc ghép
Stng c6 chiéu dai cao hon so v6i canh Hiém.

Bang 4.14: Chiéu dai cudng, day vach va khéi luong trai cap ghép Simng — Hiém

hiéu dai cud hiéu day véch Khéi 1
Nghiem thirc Chiéu dai cuong  Chiéu day vac oi lugng

(cm) trai (cm) trai (9)
Sung 2,19+0,71 0.19°+0,12 3,912+ 0,5
Hiém 3,3% £ 0,32 0.13*+0,13  0,76°+0,12
S-H 50-15 3,36% + 0,43 0,11°+0,1  0,939+0,14
S-H 50 -20 3,37 + 0,43 0,12°+0,2  1,23°+0,21
S—H 60-20 3,618+ 0,35 0,12°+0,23  1,24°+0,17
S-H 60-25 2,92¢+ 0,42 0,11°+0,2  1,21°+0,09
S—H 70-25 3,21+ 0,5 0,09°+0,12  1,09°+0,12
S—H 70-30 3,05+ 0,4 0,11°+ 0,11  1,009+0,12
= . . -
CV(%) 14,8 8,06 15

Trong cting mgt cét, nhiing sé ¢ chi theo sau gidng nhau thi khac biér khdng y nghia thong ke, **: khéc biét ¢é ¥ nghia
thong ké & mic y nghia 1% .

O tinh trang chiéu dai cudéng khong thé hién rd su khac biét ctia cac nghiém
thire véi Hiém. Chiéu day véach trai ¢6 anh hudng 16n dén ning suét cia gidng. Vach
trai c6 tic dung han ché sau bénh tan cong, ting trong luong trai gop phan ting ning
suit va né ciing co6 tac dung giit nudc cho trai. Chiéu day véach trai ctia gbc ghép cao
hon canh ghép va cac nghi¢m thuc ghép. Gitra cac nghi¢m thirc ghép va canh ghép
khong c6 su khac biét & d§ day vach trai.

Khéi lugng trai 1a mot chi tidu quan trong anh hudng dén ning suat cua gidng.
Déi véi chi tidu khdi lwong trai nhan thay cac nghiém thic ghép & do tudi 50 ngay 20
cm, 60 ngdy 20 cm va 25 cm déu co trong luong trai 16n hon so vé6i canh ghép Ot
Hiém va vu thé hon cac nghiém thtic ghép con lai.

Chi tiéu s6 hat trén trai va trong luong hat trén trai ciing 1 chi tiéu quan trong
anh huong dén khdi luong trai. Trai c6 sb hat cang nhiéu va c6 khéi luong hat cang
16n thi ¢6 khdi luong trai cang cao, ciing 1a mot trong nhiing chi tiéu anh huéng dén
nang suat ciia gidng. S6 hat trén trai phy thudc vao chat luong giéng vao dang trai va
cling chiu anh hudéng bai méi truong. Hat 13 noi chira nhidu capsicin vi vay hat 13 yéu
td anh huong dén do cay cua Ot. SO hat trén trai va khéi luong hat trén trai & céc
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nghiém thtc ghép ¢ d6 tudi 50 ngay 20 cm, 60 ngay 20 cm va 70 ngay 25 cm déu thé
hién c6 sy khac biét cao hon so véi canh ghép Ot Hiém (Bang 4.15).

S trai trén cdy va khdi luong trai trén cdy 1a yéu t6 quan trong anh hudng dén
ning sut cua giéng. Doi v6i cip ghép nay canh ghép co sb trai trén cdy cao gan gap
d6i gdc ghép. Do gbc ghép c6 sb trai nho nén cac nghiém thirc ghép c6 sb trai twong tur
nhu canh ghép khong c6 sy khac biét. Tuy nhién do khdi lugng trai ciia Simg cao hon
canh Hiém nén mic du c6 6t Stng c6 sb trai it hon nhung lai c6 khéi luong tréi trén
ciy cao hon nhiéu so v6i canh Hiém. Mic du cac nghiém thirc ghép khéng cé sy khac
biét vé s trai so v6i canh ghép. Tuy nhién & cac nghiém thic ghép S-H 50-20, S-H
60-20 va S-H 70-25 c6 khbi luong trai trén cdy cao hon canh Hiém. Piéu ndy co thé
giai thich do khdi lwong trai ciing nhu sd hat va khdi lwong hat trén trai cia cac
nghiém thirc trén déu 16n hon so véi canh ghép Hiém nén dan dén tong khéi luong trai
trén cy clia cac nghiém thirc trén cao hon canh Hiém.

Bang 4.15: Niang suét cua té hop ghép Stung — Hiém

Nghiem thirc S0 hatitral ?23&3?3? s6 tréilcay *;2?,22;0(8
Stng 562 + 5,2 0,422+0,05  362°+399  141,21*+1581
Hiém 49,8 + 4,3 0,29°+0,02  61,22+7,32 46,44" + 556
S—H 50-15 476°+6,8  0,25%+0,04  53,3*+995 50,01°" + 9,31
S—H 50 -20 61,5 + 10,4 0,34°+0,03 544%+10,14 67,26" + 12,46
S-H 60-20 572+59 0,32°+0,06  62,3%+ 7,44 77,5° 9,15
S—H 60-25 51,5° + 11,2 0,3° £ 0,05 60,1°+8,5 73,04 +10,17
S-H 70-25 57,82 +8,1 0,31°+0,1 56,7+ 8,69 61,91 + 8,94
S—H 70-30 442°+333  0,24°+806  58,3%+8,06 57%f + 7,48
= o o - -
CV(%) 14,8 27,1 14,8 14,3

Trong cting mgt cét, nhiing sé ¢ chi theo sau gidng nhau thi khac biét khdng y nghia thong ke, **: khéc biét ¢6 ¥ nghia
thong ké ¢ miic y nghia 1% .

Nhu vay mic du viéc ghép khong gay ra su thay doi vé sd trai trén cdy so voi
canh ghép, nhung dudi sy anh huong cia gbc ghép Stmg c6 chiéu dai, chiéu rong ciing
nhu khéi lugng trai cao hon nén di tao ra cac cay ghép c6 céc chi tiéu chiéu dai, chiéu
rong va khoi lugng trai vuot troi hon so voi canh ghép va diéu nay da dan dén vuot
troi vé khéi lwong trai trén cdy cua cac nghiém thire trén so voi canh ghép.

Téng hop két qua cac chi tiéu cua cac nghiém thirc ghép ¢ nhitng d6 tudi va do
dai gdc ghép khac nhau gitra cip ghép Simg- Hiém nhén thay rang cac nghiém thirc
ghép déu c6 sy thay d6i so véi canh ghép Ot Hiém va khac nhau giita cic nghiém thirc
ghép & cac chi tiéu khao sat & hoa, & 14 va & trai. Trong d6 cac ciap ghép & do tudi 60
ngay 20 cm, 60 ngay 25 cm va 70 ngdy 25 cm nhén thay c6 nhiéu thay d6i theo hudng
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t6t hon so véi Ot Hiém va cic nghiém thic khac & mot sb chi tiéu diém quan trong
nhu chiéu rong 14, chiéu dai trai khong cuéng, trong lugng trai, s6 hat trén trai, khoi
lwong hat trén trai va khoi luong trai trén cay gop phan cai thién ning suét ciia Hiém
khi dugc ghép voi gbe ghép Stmng véi trai cao hon Hiém béi vi tinh trang chiéu rong 14
cao gop phan ting dién tich 14 tir d6 ting kha ning quang hop tong hop chat dinh
dudng cho cay, tinh trang trong luong trai cling nhu s hat va trong luong hat trén trai
1a cac théng sb quan trong lam nén ning sut cua cdy. Vi vay dé cai thién niang suat Ot
Hiém dua trén phuong phap ghép trén gdc ghép Stng (trai to hon 6t Ot Hiém) c6 thé
chon ghép ¢ do tudi 60 ngay va & d6 dai gbc ghép 20 cm va 25 cm vira mang lai su
thay d6i vé nhiéu dic diém t6t vira cho hiéu qua ghép thanh cong cao hon so voi ghép
& d6 tudi 16n va chibu dai gbe ghép & murc trung binh cho hiéu qua thanh céng dé hon
v6i gbe ghép qua cao.

Tir két qua khao sat cho thiy c6 sy anh hudng cua gde ghép 1én ngon ghép I1én
cac bd phan 14, hoa va trai. Mac du khong thé hién ro sy khac biét vé& hinh dang trai
nhung d3 gy ra nhimng thay d6i trén céc tinh trang s6 lugng cia trai. Theo Ohta (1991)
dua ra phuong phap ghép 1a “Mentor grafting” di nhan dinh rang voi viéc ghép cac
gidng ot & do tudi cao va chibu cao gdc ghép cao két hop véi viéc loai bo 14 ciia ngon
ghép trong subt qua trinh phat trién ctia ciy ghép va loai bod toan b trai ciia gbe ghép
c6 thé dan dén sy thay doi vé mat di truyén do anh hudng ciia géc ghép 1én canh ghép,
bdi vi trong sudt thoi gian phat trién ngon ghép hoan phu thudc vao dinh dudng va
nuée do gde ghép cung cip, didu nay dan dén su luu thong dong van chuyén vat chat
lién tuc tir gbc ghép 1én canh ghép co thé din dén sy thay ddi vé mat di truyén cho c6
di di truyén ngang. Cac nghién ctru vé ghép trén 6t ciing thu dugc cac két qua tuong tu
nhu nghién ciru cia V6 Thi Bich Thity va ctv. (2014) cho rang cac loai gdc ghép co
anh hudng dén kich thudce trai 6t Stng vang Chau Phi. Trong mot nghién ctru khéc cia
Tsaballa et al. (2013) da lam nghién ciru & muc d6 phén tir su thay doi do ghép gay ra
& tinh trang trai trén 6t (Capsicum annuum). Qua khao sat thu duoc két qua trai ¢ doi
T1 ¢6 hinh dang khac véi trdi cia canh ghép ban dau. Piéu nay cho thiy c6 su anh
huong cua gdc ghép 18n tinh trang trai. Leal — Fernandez et al. (2013) ciing da nghién
cru va nhan thiy rang gbc ghép da gy ra su ting chiéu dai 1a va sb trai cdy so voi
ngon ghép. Bang chimg nay chi ra rang gdc ghép co anh huong dang ké dén dic diém
hinh thai hoc va nong hoc ciia canh cdy d6i vai viée san xuat ot, do d6 lwa chon dung
gbc ghép trudce khi thye hién viée ghép. Donas et al. (2014) nghién ciru anh huéng cua
3 loai gbc ghép 1én san luong va chit luong cua gidng 6t “Italian Sweet”. Ong dung
gidng 6t “Palemo” ghép trén 3 gidng dung lam gbc ghép gom “Oscos”, “AR40” va
“Tresor” dong thoi gidng “Palemo” duoc trong 1am dbi ching khong ghép. San luong
trai trung binh duoc tinh bang kg/cay biéu hién khac biét cé ¥ nghia giita cAy ghép va
khong ghép. Theo bao cao cua Lee (1994) két luan rang hinh dang trai cdy bi anh
hudng boi gbe ghép. Yagishita (1961) di cho thiy rang viéc ghép cdy dan dén viéc
thay d6i dang qua. Mot nghién ctru ciia Stroun khi ghép loi ca tim ¢6 trai tron mau do
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Ién ca tim c6 trai dai mau tim, sau ba thé hé thu duoc cac loai tron dai va dai mau tring
c6 thé co soc tim hay khong co soc tim. Colla et al. (2008) khi nghién ctru vé anh
hudng cia viée ghép cdy 1én ning sut va chit lugng ciia qua 6t & diéu kién nha kinh
thi két qua cho thiy san luong qua va trong luong qua trung binh c6 thé tiéu thu duoc,
tuy nhién vé hinh dang qua khong c6 su khac biét. Nghién ctru caa Aloni et al. (2010)
cho thdy ghép gitip tang kich thudc tréi tir cay ghép.

> Hiém — Sirng

Dang trai ciia cac nghiém thirc ghép H-S déu c6 dang thon dai thién vé gidng

v6i canh ghép Sung. Mau trai lac chin mau do, nhan va cong nhu canh ghép Sung
(Hinh 4.9).

(B) (©) (D)

(E) (F) (G) (H)

Hinh 4.9: Dang tréi cap ghép Hiém-Stng (8/2020)
(A) Hiém, (B) Simg, (C) H-S 50-15, (D) H-S 50-20, (E) H-S 60-20, (F) H-S 60-25, (G) H-S 70-25, (H) H-S 70-30
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Trong céc nghiém thic ghép caa cap ghép Hiém-Sung nhan thiy nhin chung
chiéu dai trai co cuéng nho hon so véi canh ghép va 16n hon géc ghép. Tuy nhién &
chi tiéu d6 dai trai khdng cudng thi nghiém thic H-S 50-15 va H-S 50-20 thé hién cao
hon canh ghép Stmg. Déi vai chi tiéu chiéu rong tréi ciing 1a 2 nghiém thirc H-S 50-15
va H-S 50-20 I6n hon cac nghiém thic con lai va 16n hon so vai canh ghép Sung.
Nghiém thac H-S 60-20, H-S 60-25 va H-S 70-30 c6 chiéu dai trai khong cubng va
chiéu rong trai nho hon cac nghiém thirc ghép con lai va nho hon canh ghép Stng. Ti
s6 dai trén rong trai cua cac nghiém thic thién vé giéng véi canh Strng va c6 2 nghiém
thirc cao hon canh ghép sing 13 ¢ d6 tudi 60 ngay 25 cm va 70 ngay 30 cm (Bang
4.16).

Bang 4.16: Chiéu dai va rong tréi cua té hop ghép Hiém-Sing

Chiéu dai trai Chiéu dai trai Chiéurong  Ti sb dai/rong

Nghiém thac

(c6 cudng, cm)  (khéng cudng, cm) trai (cm) tréi
Hiém 6,91° + 0,36 3597+0,33 087+£043 4,47°+0,49
Stng 9,95% + 1,06 7,92%+083 141°+0,16 5.67°+0,82
H-S 50-15 9,59 + 0.59 8,112+ 0,56 1,51°+0,11 5,38% + 0,46
H-S 50 -20 9,5 + 0,84 8,09°+0,79 156°+0,1 522¢+0,72
H-S 60-20 8,58+ 0.41 594°+ 0,19 1,08+0,09 5,55+ 0,51
H-S 60-25 9,44° + 0,45 717027 1,189+01 6,122+ 0,53
H-S 70-25 9,45 + 0,62 78°+054 1,42°+0,13 5,51°+0,61
H-S 70-30 8,269+ 0,38 6,699+ 0,19 1,08°+0,09 6,14+ 0,78
= e e - -
CV(%) 7,06 7,53 9,12 11,49

Trong cling mét cét, nhing sé c¢6 chir theo sau giong nhau thi khac biér khéng v nghia thong k&, ™: khéc biét ¢6 v nghia
thong ké & mae y nghia 1% .

Chiéu dai cudng ctia canh ghép thap hon gdc ghép. Khi ghép giita gbc ghép co
chiéu dai cubng dai v6i canh ghép c6 chiéu dai cudng ngan thu duge cac cay ghép co
su khac biét 16 rét vé chiéu dai cuéng ¢ cac nghiém thirc ghép cu thé nhu sau: c6 2
nghiém thirc ghép & d6 tudi 60 ngdy c6 chiéu dai cudng cao hon canh ghép, cac
nghiém thirc con lai déu co chiéu cudng nho hon canh ghép. Nhu vay & do tudi 60
ngay di co su anh hudng clia goc ghép 1én canh ghép lam cho cay ghép c6 sy thay doi
d6 dai cubng theo hudng gibng nhu gdc ghép.

Chiéu day vach cua 2 nghiém thirc 50 ngay cao hon canh ghép Simg, con lai
cac nghiém thirc khac khong c6 sy khac bi¢t hoac nhé hon canh ghép.

Déi v6i chi tiéu khdi lugng trai tuong tu & nghiém thirc ghép 50 ngay 20 cm c6
khéi lwong trai cao hon canh Stng, cac nghiém thirc con lai twong dwong hodc nhd
hon so vo1 Sung (Bang 4.17).
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Bang 4.17: Chiéu dai cudng, day vach va khéi lugng trai ciap ghép Hiém-Sung

Nghiém thirc

Chiéu dai cudng (cm)

Chiéu day véch trai (cm)

Khéi lugng tréi (g)

Hiém 3,322+ 0,31 0,12° + 0,03 0,817+ 0,53
Sung 2,049+ 0,69 0,18 + 0,02 3,79+ 0,81
H-S 50-15 1,48" + 0,21 0,22+ 0,1 3,68" + 3,68
H-S 50 -20 1,49+ 0,32 0,21% 0,12 4,012+ 4,01
H-S 60-20 2,64°+ 0,38 0,169+ 0,1 2,53°+ 2,53
H-S 60-25 2,28° + 0,42 0,17°+ 0,14 2,56° + 2,56
H-S 70-25 1,65° + 0,43 0,18+ 0,14 3,45° + 3,45
H-S 70-30 1,577+ 0,39 0,17+ 0,15 2,819+ 281
= . . ook
CV(%) 20,34 7,06 15

Trong cting mgt cét, nhiing sé ¢ chi theo sau gidng nhau thi khac biér khdng y nghia thong ke, **: khéc biét ¢é ¥ nghia

thang ké ¢ mutc y nghia 1% .

Chi tiéu s hat trén trai ctia cic nghiém thirc khong c6 su khéac biét dang ké so

voi1 canh ghép. D61 vai chi tiéu so trai trén cay phan 16n cac nghi¢m thire ghép déu nho

hon so v&i canh ghép va nhé hon goc ghép. Vi vdy khéi lugng tréi trén cay ciing nho

hon so v&i canh ghép.

Bang 4.18: Niang suét cua té hop ghép Hiém — Sting

Nghiem thirc So hat/tra *;Zt‘;tlrgf‘zgg Sé tréilcay 'frz:’/lcg‘;"(gg
Hiém 51¢+ 4,2 0,3°+0,1  63,7°+5095 521+ 4,83
Sung 58% + 3,3 0,41°+0,3  37,1°+441 140,66% + 14,6
H-S 50-15 55,4°+59 0,35°+0,12 252%+244 91,31°+ 6
H-S 50 -20 592+ 7,4 0,432+0,02  29,5°+ 3,67 118° + 14,76
H-S 60-20 51,4°+6,8 0,34°+0,06  26,7°+ 1,89 66,89°+ 4,63
H-S 60-25 51,5+ 5,7 0,33°+0,04 345+ 357 89,05% + 8,66
H-S 70-25 54 + 81 0,34°+01 22,79+ 2,58 78,739 + 8,86
H-S 70-30 50¢ + 4.3 0,3°+0,07  235%+295 66,06°+ 7,96
= e - o e
CV(%) 14,5 20,1 11,07 10,87

Trong cling mét ¢ét, nhiing sé ¢6 chir theo sau gidng nhau thi khac biér khéng y nghia thong k&, ™: khac biét c6 y

nghia thong ké ¢ mitc y nghia 1%

< Huwoéng trai

Hudng trai ciia cac nghiém thirc trong t6 hop ghép Stmng — Hiém déu c¢6 dang

chi thién (Hinh 4.10) gidng nhu cta canh ghép Hiém thuan chung.
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Hinh 4.10: Hudéng trai cua to hop ghép Sirng-Hiém (8/20200

Hudng trai cua to hop ghép Hiém-Stng c6 dang chi dia gidng voi hudng trai
ctia canh ghép Stmg thuan ching (Hinh 4.11)

Hinh 4.11: Hudng trai caa té hop ghép Hiém — Sung (8/2020)

b) Cip Ca - Hiém va Hiém — Ca
% Tinh trang chiéu cao ciy
> Ca - Hiém

Két qua khao sat chiéu cao ciy ¢ giai doan ciy bét dau trd hoa va luc trai chin
dugc trinh bay ¢ Hinh 4.19.

Bang 4.19: Chiéu cao cy luc tro va chiéu cao ciy lc chin cta cip ghép Ca-Hiém

Nghiém thirc Chiéu cao cay luc tro Chiéu cao cay luc chin
Ca 62,3%+7,97 76,3%45,41
Hiém 47,7°+2,87 63,4%+4,35
S—H 50-15 41,8°+8,37 56,8°+5,63
S—H 50 -20 41,2°+7,55 57,2°+7,17
S—H 60-20 46,1°+5,28 58,1°+5,06
S-H 60-25 43,6°+4,83 55,4°+4,74
S-H 70-25 40°+4,49 56,7°+4,71
S—H 70-30 45,5P+6,2 59,6°+5,08
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F ** **

CV(%) 13,5 8,83

Trong cling mgt cot, nhiing sé c6 chik theo sau giong nhau thi khac biér khéng y nghia thong
k&, ™*: khac biér c6 y nghia thong ké ¢ mitc y nghia 1% .

Than cay trong ndi chung va ciy 6t noi riéng 1a bo phan quan trong nang d& toan
cdy. Than 13 noi trung gian van chuyén cac dong nhua nguyén va nhya luyén trong
cdy. Than to canh 14 khoe cay sinh trudng phat trién tot 1 noi nang d& cho trai va nudi
trai. Viéc nghién ctru chiéu cao cay khong chi dé cho ta biét dugc vé kha ning sinh
trudng cua cdy trong ma con phan anh mot sé dic diém nong sinh hoc khac cia cay
nhu: kha ning chong do, sd 14 trén cay, sb canh, s chum hoa va sd trai.

Chiéu cao cay luc tro va chiéu cao cdy luc chin ciia to hop ghép va 2 giéng thuan
chung khéc biét c6 y nghia thong ké & mirc 1%. Chiéu cao cdy luc trd dao dong tir 40
cm dén 62,3 cm. Két qua kiém dinh Ducan ¢ mirc 0,01 cho thay gbc ghép Ca thuan
chung c6 chiéu cao lc trd cao nhat khac biét co ¥ nghia thong ké so véi cac nghiém
thirc con lai, canh ghép Hiém ddi ching va cac nghiém thic ghép khong khac biét ¢6 ¥
nghia thong ké.

Hinh 4.12 : Cay ltc tr6 va luc chin cip ghép Ca-Hiém (7,8/2020)

Chiéu cao cay luc chin cho thay cay vuon dai thém bao nhiéu so véi lic trd hoa.
Cay cao 1a mot dic diém tdt, phoi bong nén thuén loi cho thu hoach va phong trir sdu
bénh. Tuy nhién cdy cao dé bi do nga trong giai doan tao trai va dé bi nhiém bénh vi
vy can chong d& va phong bénh hop li. Chiéu cao cay liic chin dao dong tir 55,4 cm
dén 76,4 cm. Tuong tu v&i chiéu cao cdy lic chin cta cac nghiém thirc ghép va canh
ghép Hiém ciing khong c6 su khac biét co ¥ nghia théng ké va déu nho hon chiéu cao
cay lac chin cua gbe ghép Ca thuan chung.
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Cay cang cao cac canh béc 2, 3, 4 cang nhiéu, 14 nhiéu gitip ciy quang hop tao
ra lugng chét hitu co 16n. Canh nhiéu kha ning ra hoa va cho trai cang cao giup nang
cao ning suat. Chiéu cao cdy qua cao ciing anh huéng dén kha ning chéng d& cua cay
vao mua mua, cdy dé d6 ngd, gy nhanh.

> Hiém — Ca

boi voi cap ghép Hiém-Ca két qua chiéu cao cay luc trd va chiéu cao cay luc tro
va lic chin dugc thé hién ¢ Bang 4.20.

Bang 4.20: Chiéu cao cay lac trd va chiéu cao cay luc chin ciia cip ghép Hiém-Ca

Nghiém thac

Chiéu cao cay luc trd

Chiéu cao cay ldc chin

Hiém 46,4°+2 54 62,7°+4,54
Ca 63%+8,4 76,9%+58
H-C 50-15 39,3°+3,3 51,4°+2,63
H-C 50 -20 41,9°°+48 53,8°+4,78
H-C 60-20 40,1°°+2,6 52,2°+3,29
H-C 60-25 42,1°°+4,55 54,9°453
H-C 70-25 38,7°+3,56 50,9°+2,99
H-C 70-30 41,7°°+6,18 54,1°+6,38
= - e
CV(%) 11,04 8,13

Trong cling mgt cgt, nhiing s6 c6 chi theo sau giong nhau thi khac biét khong y nghia thong
k&, 1 khac biét c6 y nghia thong ké ¢ mirc ¥ nghia 1% .
i ’ .'";I- = 5 - '7 »i. s .. p—

Hinh 4.13 : Cay ltc trd va lac chin cip ghép Hiém-Ca (7/8/2020)

Chiéu cao ciy lac trd va chiéu cao cdy lic chin cta to hop ghép va 2 gidng thuan
chung khac biét c6 ¥ nghia thong ké & mirc 1%. Chiéu cao cay liic trd cua canh ghép
cao hon canh ghép, tuy nhién & cac nghiém thirc ghép lai thé hién chiéu cao cay lic tro
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thap hon canh ghép va thién vé gidng voi gdc ghép hodc thap hon gbc ghép. Giita cac
nghiém thirc ghép ciing khong c6 sy khac biét vé mit thong ké. Tuong tu d6i véi chicu
cao cdy ltic chin giita cac nghiém thirc ghép khong co su khac biét va déu thé hién thap
hon so v6i canh ghép va ca gdc ghép.
< Tinh trang hoa

> Ca— Hiém

Mau canh hoa cta cac nghiém thirc Ca — Hiém c6 mau tring khac so v6i mau
canh hoa Ca thuan ching va giéng v6i canh ghép Hiém thuan ching. Dang canh hoa

nhin chung giéng véi canh ghép Hiém thuan ching.

@ ®)

(E) (F) (G) (H)

Hinh 4.14: Mau hoa va mau bao phan cap ghép Ca-Hiém (7/2020)
(A) Ca, (B) Hiém, (C) C-H 50-15, (D) C-H 50-20, (E) C-H 60-20, (F) C-H 60-25, (G) C-H 70-25, (H) C-H 70-30

Bao phin ctia cac cdy ghép Ca — hiém & thé hé tur thu c6 cac mau tir xanh dén
tim nhat va tim khac biét so v&i mau tim ddm cta Hiém thuan va vang cua ca thuan
ching. Qua diy nhan thdy mau bao phan cé su thay d6i dang ké & cac nghiém thic
ghép so voi canh ghép Hiém. Piéu nay cho thiy viéc ghép giita ciy c6 mau bao phan
tim v6i gbc ghép c6 mau bao phin vang dd lam thay d6i mau bao phin tim ban dau
thanh cac dang mau khac nhau tir xanh dén tim nhat va tim. Cu thé phﬁn 16n cac
nghiém thirc ¢6 bao phan xanh va nghiém thic 60 20 va 70 25 ¢6 mau tim nhat va tim
gan voi Hiém thuan chung. Qua d6 cho thiy viéc ghép & do tudi cao va chiéu cao gbc
ghép c6 anh huong dén sy thay d6i mau bao phan cua ciy ghép.

> Hiém — Ca

Mau canh hoa cta cac nghiém thirc Hiém — Ca dugc thé hién ¢ hinh 4.15.
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(E) (F) (G) (H)
Hinh 4.15: Mau hoa va mau bao phan cap ghép Hiém-Ca (8/2020)
(A) Hiém, (B) Ca, (C) H-C 50-15, (D) H-C 50-20, (E) H-C 60-20, (F) H-C 60-25, (G) H-C 70-25, (H) H-C 70-30

Déi voi cap ghép Hiém — Ca cic nghiém thirc ghép co dang hoa va mau canh
hoa da s6 gidng v&i canh ghép Ca thuan ching. Ca thuan ching c6 dic diém nhiéu hoa
trén cudn va cac nghiém thirc ghép ciing c6 dic diém nhiéu hoa trén cudn. Péi véi
mau bao phén ciing c6 mau vang nhu cua Ca thuan ching. Nhu vay ddi véi cip ghép
nay khong c6 sy thay doi dang ké vé dang hoa cua cac nghiém thirc ghép so véi canh
ghép d6i chimg.
< Dang la

> Ca - Hiém

Dang 14 cua cac nghiém thtc ghép Ca — Hiém duoc thé hién ¢ bang 4.21 va
hinh 4.16. Dang 14 ctia cac nghiém thirc ghép co su thay doi da dang ddi v6i cap ghép
Ca - Hiém c6 dang trung gian giita Ca va Hiém nhu dang trai xoan dén gan tam giac.

Déi véi chi tiéu kich thudce 14 nhan thay ca chiéu dai 14 khong cudng va dudng
kinh 14 ctia gbc ghép Ca déu 16n hon so v6i canh ghép Hiém. Dbi v6i chiéu dai 14
khong cudng cac nghiém thirc ghép phan 16n c6 kich thudc gan véi canh ghép Hiém
hon so voi gbc ghép Ca. Tuy nhién d6i vé6i tinh trang dudng kinh 14 cia cic nghiém
thirc ghép thi c6 sy khéac biét da dang tir nho hon duong kinh 14 cua canh ghép Hiém
dén tuwong duong va cao hon so véi canh ghép Hiém, cu thé cip ghép C-H 50 20 c6
duong kinh thap nhat 12 3,21 cm va 2 nghiém thirc C-H 70 25 va C-H 70 30 c6 duong
kinh 14 vuot troi hon cac nghiém thirc con lai va cao hon canh ghép Hiém tuong tng
c6 kich thuédc 1a 3,98 cm va 4,06 cm.
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(E) (F) (G) (H)

Hinh 4.16: Dang la cap ghép Ca-Hiém (7/2020)
(A) Ca, (B) Hiém, (C) C-H 50-15, (D) C-H 50-20, (E) C-H 60-20, (F) C-H 60-25, (G) C-H 70-25, (H) C-H 70-30

Diéu nay cho thay duong kinh 14 cta cic nghiém thic ghép c6 xu hudng phat
trién kich thudc cao hon so véi canh ghép. O cip ghép nay gdc ghép co dudng kinh
16n hon nhiéu so véi canh ghép, khi ghép thu duogc cac ciy ghép co duong kinh ¢ xu
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huéng cao hon canh ghép, diéu nay cho thay voi tinh trang duong kinh 14 d3 c6 su anh
huong cta gdc ghép 1én canh ghép va lam xuat hién cac cay ghép c6 dudng kinh 14
tang theo hudng dudng kinh 14 ctia gbe ghép.

Xét vé ti s6 dai/rong 14 (ti s6 thé hién hinh dang 14) nhan thay goc ghép Ca co ti
s6 thap hon canh ghép Hiém. Két qua tir bang 4.21 cho thay phan I6n cac nghiém thuc
ghép c6 ti s6 dai/rong 14 thién vé giéng vai canh ghép Hiém chi c6 2 nghiém thuc C-H
50-15 va C-H 60-25 c6 ti sé thién vé gidng véi gbe ghép Ca, diéu nay cho thiy 2
nghiém thtrc nay c6 dang 1a gan giéng véi dang 14 vai goc ghép Ca hon gidng véi canh
ghép Hiém. Vi vay c6 thé két luan ¢ tinh trang 14 da c6 su anh huong cua goc ghép Ién
canh ghép & céc tinh trang kich thudc 14 va tir d6 gay ra sy thay d6i vé hinh dang 14
cua cay ghép so vai canh ghép.

Bang 4.21: Chiéu dai va rong 1 cua to hop ghép Ca— Hiém

Chiéu dai 1a Chicudaila  Chiéu rong la ,
Nghiém thac (cm) khéng cuong (cm) Ti so dai/rong la
(cm)
Ca 16,93+ 0,6 13,68+ 0,56 7,39%+ 0,49 1,86°+ 0,17
Hiém 13,29°+ 0,45 10,25% 0,95 3,86°+ 0,26 2,66%+ 0,18
C-H 50-15 10,53%+ 0,24 6,54% 0,32 3,81%+ 0,18 1,72"+ 0,08
C-H 50 -20 10,37+ 0,25 6,47% 0,32 3,21+ 0,16 2,01% 0,09
C—H 60-20 11,42+ 1,04 7,4 0,2 3,54°+ 0,18 2,1° 0,13
C-H 60-25 9,85+ 0,21 6,9+ 0,3 3,75 0,19 1,84°+ 0,09
C-H 70-25 11,05% 0,34 8,19+ 0,17 3,98°+ 0,11 2,03%+ 0,06
C-H 70-30 13,2°+ 0,51 8,99°+ 0,19 4,06+ 0,25 2,22°+ 0,13
= ok ook oo ok
CV(%) 43 5,23 6,02 5,9

Trong cting mét cgt, nhiing s6 c6 chir theo sau giong nhau thi khac biér khdng y nghia thong
ké, ™ khac biét co y nghia thong ké ¢ mirc ¥ nghia 1% .

> Hiém — Ca

Nguoc lai d6i voi cap ghép Hiém - Ca dang 14 phan 16n gan tam giac giéng nhu
canh ghép Ca, tuy nhién ciing c6 mot sd nghiém thirc 14 c¢6 dang trai xoan thé hién
trung gian gitta Ca (tam giac) va Hiém (miii méc).

Déi véi cip ghép Hiém - Ca cac tinh trang sé luong cua 14 duoc trinh bay ¢
Bang 4.22 va hinh dang 14 dugc thé hién ¢ hinh 4.17. Két qua phan tich thdng ké cho
thdy & cap ghép nay tinh trang chiéu dai 14 khdng cubng cua cac nghiém thie ghép déu
nhé hon so vé&i canh ghép Ca. Twong tu tinh trang chiéu rong 14 ciing nho hon so Vi
canh ghép Ca thuan chung. Dac biét khi nhin vé hinh dang bén ngoai nhan thiy da s6
cac nghiém thirc ghép c6 1a dang trai xoan khong thé dang tam giac nhu canh ghép.
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Hinh 4.17: Dang la cap ghép Hiém-Ca (8/2020)
(A) Hiém, (B) C&, (C) H-C 50-15, (D) H-C 50-20, (E) H-C 60-20, (F) H-C 60-25, (G) H-C 70-25, (H) H-C 70-30
Xét vé ti s6 dai/rong 14 nhan thiy c6 nghiém thicc ghép H-C 70-30 ¢6 ti sb
dai/rong la thién vé gidng véi canh ghép Ca nhat, trong khi d6 cac nghiém thirc ghép
con lai déu c6 ti sé thién vé gidng goc ghép Hiém thuan chung. Két qua cho thiy géc
ghép Hiém déu c6 kich thudc chiéu dai va chiéu rong 1a nho hon so véi canh ghép Ca,
khi ghép thu duoc cac cay ghép déu co kich thudc 14 nhé hon so véi canh ghép. Con
xét vé ti s6 dai/rong la thi phan 16n thién vé giéng vai géc ghép Hiém hon so véi canh
ghép Ca. O day ciing c6 thé két luan viéc ghép gay ra su anh hudng cua goc ghép Ién
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canh ghép 1am cho kich thudc ciing nhu hinh dang 14 cia cay ghép theo huéng gidng

véi gbc ghép.

Bang 4.22: Chiéu dai va rong 14 caa to hop ghép Hiém — Ca

Nghiém thiic Chicu d(iin']‘;‘ Chicu dai (')f]gr(‘;rr‘g chicy (rgrrrg Ti sé daifrong 14
Hiém 13,1°+0,4 10,16+ 0,97 3,829+ 0,28 2,69%+ 0,23
Ca 17,3%+ 0,57  13,79%+ 0,51 7,87%+ 0,57 1,76% 0,14
H-C 50-15 9,5+ 0,19 7,28 0,16 3,75% 0,14 1,94% 0,09
H-C 50 -20 9,9°+ 0,18 7,44% 0,23 3,58°+ 0,18 2,08°+ 0,12
H-C 60-20 11,41°+ 0,14 8,75% 0,15 4,43°+ 0,12 1,97% 0,06
H-C 60-25 11,04% 0,17 8,92°+ 0,17 4,15% 0,18 2,15°+ 0,1
H-C 70-25 8,829+ 0,18 7,237+ 0,15 3,38+ 0,17 2,14+ 0,1
H-C 70-30 8,42"+ 0,21 6,79% 0,28 4,05+ 0,12 1,67+ 0,07
= e o o o
CV(%) 2,6 48 6,0 6,17

Trong cting mét cgt, nhiing s6 c6 chir theo sau giong nhau thi khac biét khdng y nghia thong
ké, ™ khac biét co y nghia thong ké ¢ mirc ¥ nghia 1% .

% Dang trai

> Ca— Hiém

Trai cua cac nghiém thire Ca-Hiém c6 dang thon, thang, dai, khi chin ¢6 mau do

gidng voi hinh dang trai 6t Hiém thuan ching (Hinh 4.18).

Bang 4.23: Chiéu dai va rong tréi cua té hop ghép Ca — Hiém

Nghiém thiic Chiéu dai trai A Chiétj dai trai Chié,L.J rong Tisd dai/rén,g.

(cm) (khéng cuong, cm) trai (cm) trai
Ca 5,59+0,26 2,49%+0,16 2,73%+0,34 0,929+0,1
Hiém 6,91°+0,32 3,56%+0,32 0,79°+0,05 4,5°0,5
C-H 50-15 6,36'+0,3 3,69°+0,16 0,7°+0,06 5,27°+0,44
C-H 50 -20 7,3%40,47 3,61°+0,16 0,82°+0,07 4,43°+0,4
C—H 60-20 7,69°+0,18 3,62°+0,14 0,83°+0,09 4,39°40,5
C-H 60-25 7,14940,2 3,519+0,1 0,69°+0,08 5,18+0,66
C-H 70-25 8,56%+0,25 4,35%+0,22 0,82°+0,05 5,33°+0,53
C—H 70-30 6,367+0,11 3,38°+0,12 0,61%+0,06 5,64%+0,69
= - . sk sk
CV(%) 4,0 5,23 13,4 11,93
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Trong cling mét cét, nhitng sé ¢6 chi theo sau giong nhau thi khac biér khdng ¥ nghia thong ké, ™: khac biét ¢é y nghia
thong ké ¢ mitc y nghia 1% .

Tuy nhién cling c6 sy khac biét vé hinh dang khi so sanh dang trai gitta cac
nghiém thirc nhu nghiém thirc C — H 60 20 va C — H 70 30 c6 dang trai thon dai nhung
thon nho déu tir cudng dén choép trai, con cac nghiém thirc khac thi ¢ su to ra ¢ phan
gan dau cudng nhu dbi véi trai Hiém thuan chung.

@w ®  © )

>"/ &
T T

1

(E) (F) G) (H)
Hinh 4.18: Dang trai cip ghép Ca-Hiém (8/2020)
(A) Ca&, (B) Hiém, (C) C-H 50-15, (D) C-H 50-20, (E) C-H 60-20, (F) C-H 60-25, (G) C-H 70-25, (H) C-H 70-30
(B)

Nhu vay xét ky vé mat hinh dang trai nhan théy ¢ su khac biét vé hinh dang
trai so v4i canh ghép ddi chimg. Qua day nhan thdy ¢ nghiém thtrc 60 20 va 70 30 c6
su thay doi vé dang trai thy 1d so v6i cac nghiém thirc ghép khac. Tir d6 nhan thay
viéc ghép ot & d6 tudi va chidu dai gbe ghép cao da mang dén sy thay ddi vé hinh dang
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trai ciia cdy ghép so voi canh ghép ban dau. Dang chop trai phan 16n dang nhon gidng
nhu trai Hiém.

Khi ghép gitta gbc ghép Ca c6 trai dang tron, mau trai chua chin vang, mau trai
lac chin d6 vé6i canh ghép Hiém c6 trai dang thon thu dugc cac ciy ghép c6 trai dang
thon, mau trai lic chin d6 (Hinh 4.18). Két qua phén tich thong ké & Bang 4.24 nhan
thay khoi luong trai cua géc ghép Ca cao hon so véi canh ghép Hiém. Vi vay thong
qua ghép gbc ghép dd anh hudng 1am thay ddi khoi luong trai ciia canh ghép thé hién &
mot s6 nghiém thirc nhur C-H 60-20 va C-H 70-25 c6 khéi lwong trai cao hon so véi
canh ghép Hiém, ¢ cac nghiém thirc con lai khong co su thay doi so véi Hiém hoic
nhd hon Hiém.

Bang 4.24: Chiéu dai cubng, day véch va khéi luong trai cip ghép Ca — Hiém

Nghiem thiic Chiéu dai cubng  Chiéu day vach Khéi lwong

(cm) trai (cm) trai (g)
Ca 3,05°+0,29 0,19%+0,12 2,66%+0,36
Hiém 3,359%40,3 0.13°+0,13 0,829+0,15
C-H 50-15 2,66"+0,31 0,11°+0,1  0,84%+0,13
C-H 50 -20 3,69°+0,49 0,12°+0,2 0,9°40,15
C-H 60-20 4,07°+0,25 0,12°+0,23 1,01°+0,12
C-H 60-25 3,62°+£0,22 0,11°+0,2 0,89%+0,1
C-H 70-25 4,21%+0,3 0,09°+0,12 1,02°+0,17
C—H 70-30 2,99°+0,15 0,11°+0,11 0,74°+0,18
= e - -
CV(%) 8,76 8,06 16,6

Trong cling mét cét, nhing sé c¢6 chir theo sau giong nhau thi khac biér khéng v nghia thong k&, ™: khéc biét ¢6 v nghia
thong ké & mae y nghia 1% .

S trai trén cay va khdi luong trai trén cay 1a yéu té quan trong anh huong dén
nang suat cua giéng. Doi voi cip ghép nay canh ghép co s trai trén cdy cua gdc ghép
cao hon rat nhiéu so voi canh ghép. Tuy nhién cay ghép co sb trai trén ciy cling tuong
tu hodc thap hon v6i canh ghép, va ciing chinh vi vay ma khéi luong trai trén cay cua
céc nghiém thirc ghép ciing khong c6 su khac biét so v6i canh ghép va déu nho hon so
v6i gbe ghép.

Nhu vay mic du viéc ghép khong gay ra su thay doi vé sd trai trén ciy so voi
canh ghép, nhung dudi sy anh hudng ciia gbe ghép Ca c6 khdi luong trai cao hon nén
da tao ra cac cay ghép co khdi luong trai vuot troi hon so véi canh ghép.
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Bang 4.25: Ning suat cua to hop ghép Ca — Hiém

Nghiém thc S0 hatftrai ?23;2.“23? S6 trai/cay l;z:)/lcgo’(%%
Ca 56%+5,2 0,422+0,05 173,7°+18,98 462,33%+50,4
Hiém 49,8"°+4,3 0,29°+0,02 61,7°+5,42 51,8°+4,18
C-H 50-15 47,6°+6,8 0,25%+0,04 48,2°+4,94 40,86°+4,27
C-H50-20 61,5+10,4 0,34°+0,03 60,5°+4,22 54,73%+4,07
C-H 60-20 57%+5,9 0,32°+0,06 52,6°47,29 53,3°+7,67
C-H 60-25 51,5°+11,2 0,3°+0,05 47,1°47,33 43,95+7,29
C-H 70-25 57,8%+8,1 0,31°+0,1 48,3°+7,88 49,56+8,22
C-H 70-30 44,2°+3,33 0,24°+8,06 49,2°+3,88 36,61°+3,14
= - sk sk ok
CV(%) 14,8 27,1 12,9 18,8

Trong cuing mét cét, nhing sé ¢6 chir theo sau giong nhau thi khac biér khéng v nghia thong k&, ™: khéc biét ¢6 v nghia
thong ké & mie v nghia 1% .

» Hiém — Ca

Vé dang trai cua cap ghép Hiém — Ca nhan thay ciing ¢ su thay doi vé hinh
dang so v&i canh ghép Ca, trai cling ¢ mau trai chua chin mau vang va khi chin mau
d6, dang tron mot sé co chop nhon mot sé chop cun. Nhin chung quan sat nhan thay co
su khac biét dang ké so voi hinh dang trai ciia Ca thuan ching.

Bang 4.26: Chiéu dai va rong tréi cua té hop ghép Hiém-Ca

Chiéu dai trai Chiéu dai trdi Chiéurong  Ti s6 dai/rong

Nghiém thtrc

(c6 cudng, cm)  (khéng cudng, cm) tréi (cm) tréi
Hiém 6,96%+0,29 3,565%+0,31  0,81+0,06 4,4%+0,53
Ca 5,54°+0,25 2,48°+0,16  2,74%+0,32 0,92%+0,1
H-C 50-15 3,779+0,31 1,89%4028  1,82°+0,2  1,05"+0,18
H-C 50 -20 3.64°+0,17 1,889+0,11  2,02°40,14  0,93%+0,07
H-C 60-20 3,149+0,27 1,69%+0,14 240,18 0,85°+0,09
H-C 60-25 3,89°+0,47 2,17°+0,22  2,01°+0,32 1,12°+0,24
H-C 70-25 3,53%+0,37 1,61940,13  1,83°+0,2  0,89%+0,11
H-C 70-30 3,62"+0,10 1,8°+0,16  1,87°40,16  0,97%+0,13
= - - e e
CV(%) 7 9,3 11,22 16,56

Trong cling mgt cét, nhiing sé ¢ chi theo sau gidng nhau thi khac biér khéng y nghia thong ke, **: khéc biét cé ¥ nghia
thang ké ¢ muc y nghia 1% .
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Déi v6i chi tiéu khdi luong trai tuong tu & nghiém thirc ghép 50 ngay 20 cm c6

khéi lwong trai cao hon canh Stng, cac nghiém thirc con lai twong dwong hodc nho

hon so vdi Stng (Bang 4.28).

Bang 4.27: Chiéu dai cuéng, day vach va khdi lwong trai cap ghép Hiém-Ca

Nghiém thirc

Chiéu dai cudng (cm)

Chiéu day véch trai (cm)

Khéi lugng tréi (g)

Hiém 3,4%0,31 0,12°+0,03 0,79"+0,14
Ca 3,06°+0,28 0,18°+0,02 2,48%+0,42
H-C 50-15 1,88%+0,39 0,2%+0,10 1,75%0,31
H-C 50 -20 1,76%"+0,21 0,21%+0,12 2,07°+0,16
H-C 60-20 1,459+0,23 0,16%+0,10 1,91%+0,27
H-C 60-25 1,72%+0,5 0,17°+0,14 1,97°+0,22
H-C 70-25 1,92°+0,37 0,18°+0,14 1,49°+0,33
H-C 70-30 1,82%+0,17 0,17°40,15 1,69+0,32
= e . -
CV(%) 15,28 7,06 16

Trong cuing mét cét, nhing sé ¢6 chir theo sau giong nhau thi khac biér khéng v nghia thong k&, ™: khéc biét ¢6 v nghia

thong ké & mie v nghia 1% .

Cip ghép Hiém-Ca tuong ty nhan thdy cdy ghép c6 dang trai tron gidng canh

ghép Ca (Hinh 4.19), khéi lugng trai ciia cac nghiém thirc ghép phan 16n nho hon so

v6i canh ghép, dong thoi sb trai trén cdy ciing khong cao hon canh ghép din dén khéi

luong trai trén cdy ciing c6 chiéu hudng da sé nho hon so véi canh ghép (Bang 4.27).

Bang 4.28: Ning suat cua to hop ghép Hiém — Ca

Nghiém thuc S0 hat/tral ?23;;“23? S6 trai/cay ?2322;0(%%
Hiém 51°+4,2 0,3°40,1 63,8°+5,1 50,379+3,98
Ca 58%+3,3 0,41%+0,3  167,3%+13,6 415°+33,69
H-C 50-15 55,4°+5.9 0,35°+0,12 62,8°+6,8 110,23°+12,18
H-C 50 -20 59°+7.4 0,43%+0,02 63,7°+8,6 134,1°°+18,27
H-C 60-20 51,4°+6,8 0,34°+0,06 57,7°46,6 110,03°+12,67
H-C 60-25 51,5%+5,7 0,33°+0,04 67,8°+9,2 132,2°+18
H-C 70-25 5448 1 0,34°+0,1 83,1°+14,1 123,62°+21
H-C 70-30 50°+4.3 0,3°+0,07 83,9°+10,6 141,2°+18
= o ok ok -
CV(%) 14,5 20,1 12,1 12,47

Trong cling mét cét, nhiing sé ¢6 chir theo sau giong nhau thi khac biér khéng y nghia thong k&, ™: khac bigt c6 y

nghia thong ké ¢ mitc y nghia 1%
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(E) (F) (G) (H)
Hinh 4.19: Dang trai cap ghép Hiém-Ca (9/2020)
(A) Hiém, (B) Ca, (C) H-C 50-15, (D) H-C 50-20, (E) H-C 60-20, (F) H-C 60-25, (G) H-C 70-25, (H) H-C 70-30

(©) (D)

Hinh 4.20: Dang trai ltc dit tro cua to hop ghép Ca — Hiém, Hiém - Ca
va doi churng (9/2020)
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O cdp ghép nay nhan thdy gbc ghép 1a Hiém c6 sb trai trén cdy cing nhu khéi
lwong trai nho hon nhiéu so v6i canh ghép Ca vi vay c6 kha ning gdc ghép Hiém da
anh huong 1én cay ghep mang nhimg déc diém nho hon canh ghép Ca. Vi vay khi ghép
can xac dinh muc tiéu can cai thién sé trai thi tranh chon ciy dung lam gdc ghép c6 sd
trai it hon canh ghép.

«» Huong trai
Hudng tréai cac cap ghép Ca — Hiém hudng 1én (chi thién) giéng vai canh ghép
Hiém thuan chung.

Hinh 4.21: Huéng trai caa cip ghép Ca — Hiém (8/2020)
Hudéng trai caa cac nghiém thic ghép Hiém — Ca c6 chiéu huéng I1én gidng voi
canh ghép Ca thuan chung va ciing c6 nhiéu hoa trén cuéng.

Hinh 4.22: Hudng trai cap ghép ghép Hiém-Ca (9/2020)

4.1.3 Khio sat di truyén ciia cac to hop ghép so véi ddi chirng & mire dd phan tir

Pé xac dinh su thay dbi di truyén cua cac t6 hop ghép khi so sanh véi cay dbi
chirng, ngoai viéc xac dinh dya vao cac dac tinh nong hoc, thi vi¢c xac dinh dac diém
di truyén bang kiéu gene 12 mot bién phap hiru hiéu. Dau phan tir SSR dugc sir dung
dé khao sat sy thay doi di truyén giita t6 hop ghép so véi canh ghép.

Két qua san pham PCR véi mdi CAMS493, CaeMS010, HpmsE045 trén gel
agarose 2% cua cac cip ghép Stng v6i Hiém va Hiém véi Ca duoc thé hién & cac hinh
tir 4.23 dén 4.28. Két qua cho thiy tit ca cic giéng déu xuat hién cac band véi kich
thude co su khac biét khong dang ké. Pidu nay 1a do véi cac doan SSR lién két vai cac
gen quy dinh tinh trang trai duoc str dung khong c6 su khac biét gitta cac giéng Stng,
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Hiém va Ca. Vi vay khi ghép gitra cac giéng trén di tao ra cay ghép khong co sy thay
d6i ¢ nhitng vi tri 1ap trén. Do d6 can c6 nhitng thi nghiém tiép theo khao sat cac trinh
tur co sy khac biét rd rét gitta cac gidng dung lam gbc ghép va canh ghép dé c6 thé
quan sat su thay doi ctia cdy ghép dua trén kiéu gen dugc thudn tién hon. Cé thé Iya
chon khéo sat cac doan SSR lién két chat véi gen quy dinh dang 14 hodc mau bao phén.
Vi véi két qua khao sat dua trén kiéu hinh nhan thiy hinh dang 14 va mau bao phan ¢
su thay ddi trén cay ghép so véi canh ghép.

Hinh 4.23: Két qua dién di san phdm PCR chi thi CAMS493 t6 hop ghép
Hiém — Stmng, Stmg — Hiém
Ghi chii: M: Thang DNA 100 bp; giéng 1: H — S 50 15; giéng 2: H — S 50 20; giéng 3: H — S 60 20;
giéng 4: H—S 60 25, giéng 5: H—S 70 25; giéng 6: H—S 70 30; giéng 7: Sirng thudn ching; giéng 8: Hiém
thudn chung; giéng 9: S —H 50 15; giéng 10: S — H 50 20; giéng 11: S — H 60 20, giéng 12: S — H 60 25; giéng
13: S—H 70 25; giéng 14: S—H 70 30.

M 1 2 3 4

Hinh 4.24: Két qua dién di san pham PCR chi thi CAMS493 t6 hop ghép
Ca— Hiém va Ca — Hiém
Ghi chii: M: Thang DNA 100 bp; giéng 1: Ca thuan ching; giéng 2: C — H 50 15, giéng 3: C —H 50
20, giéng 4: C—H 60 20; giéng 5: C — H 60 25, giéng M: thang DNA 100bp, giéng 6: Ca; giéng 7: Hiém; giéng
8: C-H 70 25; giéng 9: C-H 70 30; giéng 10: H-C 50 15, giéng 11: H-C 50 20; giéng 12: H-C 60 20; giéng 13:
H-C 60 25, giéng 14: H-C 70 25; giéng 15: H-C 70 30.
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Hinh 4.25: Két quéa dién di san pham PCR chi thi CaeMS010 t6 hop ghép
Stung — Hiém, Hiém — Sung
Ghi chii: M: Thang DNA 100 bp; giéng 1: H — S 50 15; giéng 2: H — S 50 20; giéng 3: H — S 60 20;
giéng 4: H—S 60 25; giéng 5: H— S 70 25, giéng 6: H— S 70 30; giéng 7: Sing thuan ching; giéng 8: Hiém

thudn ching; giéng 9: S — H 50 15; giéng 10: S — H 50 20; giéng 11: S — H 60 20; giéng 12: S — H 60 25; giéng
13: S—H 70 25, giéng 14: S—H 70 30.

6. <% 8. .9 10 14 42 43 44 4546 M
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Hinh 4.26: Két qua dién di san pham PCR chi thi CaeMS010 t6 hop ghép
Ca — Hiém va Hiém - Ca
Ghi chii: M: Thang DNA 100 bp; giéng 1: Ca thuan ching; giéng 2: C — H 50 15, giéng 3: C — H 50
20, giéng 4: C —H 60 20, giéng 5: C — H 60 25; giéng 6: Hiém; giéng T: Ca; giéng 8: C-H 70 25; giéng 9: C-H
70 30;; giéng 10: H-C 50 15; giéng 11: H-C 50 20; giéng 12: H-C 60 20; giéng 13: H-C 60 25; giéng 14: H-C
70 25; giéng 16: H-C 70 30; M: Thang DNA 100bp.
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Hinh 4.27: Két qua dién di san phdam PCR chi thi HpmsE045 t6 hop ghép Stmng — Hiém, Hiém
— Sung
Ghi chii: M: Thang DNA 100 bp; giéng 1: H — S 50 15; giéng 2: H— S 50 20; giéng 3: H— S 60 20;
giéng 4: H— S 60 25, giéng 5: H—S 70 25, giéng 6: H—S 70 30; giéng 7: Sirng thuan ching; giéng 8: Hiém
thudn ching; giéng 9: S —H 50 15; giéng 10: S —H 50 20; giéng 11: S —H 60 20; giéng 12: S —H 60 25; giéng
13: S—H 70 25; giéng 14: S—H 70 30.

6 7 ; 8t rgQeTIE 127 1 34 S ALED

Hinh 4.28: Két qua dién di san pham PCR chi thi HpmsE045 t6 hop ghép
Ca— Hiém va Hiém - Ca

Ghi chii: M: Thang DNA 100 bp, giéng 1: Ca thuan chung; giéng 2: C — H 50 15; giéng 3: C — H 50
20, giéng 4: C—H 60 20, giéng 5: C— H 60 25, giéng M: thang DNA 100bp; giéng 6: Ca; giéng 7: Hiém; giéng
8: C-H 70 25; giéng 9: C-H 70 30; giéng 10: H-C 50 15, giéng 11: H-C 50 20; giéng 12: H-C 60 20; giéng 13:
H-C 60 25; giéng 14: H-C 70 25; giéng 15: H-C 70 30.

4.1.4 Két qua giai trinh tw doan gene CaOvate ciia cac to hop ghép véi canh ghép

Dua vao kiéu hinh khac biét chon 1 t6 hop ghép ciia mdi nghiém thuc dé giai
trinh tu doan gene CaOvate dé khao sat su khac biét & mirc d6 phan tir cta cac to hop
ghép so véi gbc ghép va ngon ghép.
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Hinh 4.29: Két qua dién di san pham PCR cua chi thi Left + Right

(Giéng 1: Hiém thuan ching; giéng 2: Simg thuan ching; giéng 3: S — H ; giéng 4: H—S; giéng 5: C —
H, giéng 6: H—C; giéng 7: Ca thuan chiing).

Tir két qua dién di (Hinh 4.29), cac nghiém thic déu cho cac band co kich
thudc dao dong trong khoang trén 1000 bp nhan thay phu hop véi kich thude doan gen
CaOvate da tham khdo trén ngan hang gen NCBI.
4.1.4.1 Két qua so sanh trinh tw viing gen CaOvate dira vao dau phén tir SNP giira
cay ghép va canh ghép

% Cay ghép Sirng-Hiém va canh ghép Hiém

Poan gene CaOvate cua cdy ghép sau khi giai trinh tu dugc so sanh vdi canh
ghép bang phan mém BioEdit, muc dich so sanh nham phat hién su thay doi trong
trinh ty nucleotide ciia cay ghép so voi canh ghép thuan chung, tir 46 danh gia duoc su
thay ddi di truyén gay ra boi ghép, két qua so sanh trinh ty dugc thé hién nhu sau:

10 20 30 40 50 &0 70 a0 a0 100

%4 T T T T e
Hiém TAAAAAAA ATGTGAACAC CAGGAGATAC ATTTGG CCA TAAAGCCGCC AACTACTCCT CCGCCATTCA GTACTCATCA TGTTCAGAAC ACGGAGAAGA
S-H o Bttt e e e e e e
alo azo 230 240 as0 =110 a70 880 as0 a00

L2 T T L L T T T |
Hiém AATTCTTGAG AGGAGAAATA TTCTTAAAAA GTACTACACA GAGATAATCT GAGACAGAAA AAAGTATTAT TGTTATTAAA AAATACATAG TATGGAGTAT
L T vttt e e iaaaaaeee e AGACAG. .« vt vveeens e e A .T....A...
.2 alo az0 930 G40 850 S&0 a70 S80 850 1000
Hiém T T T T e T T T |
TAATTA-TGT TATGTCTCGA TAGG TAGAA GATCGTCGGT TTCTACA TC ATCAGA CAG CGAGTTACCA GCTAGGTTAT CAGTGTTCAA GAAGCTAATA

S-H . A... A...Ac.... ... ALLAL. .. .CO.... . .CLAAA L. AR i Bt e s T

Nhitng vi tri thé hién su thay ddi cia ciy ghép so voi canh ghép ¢ cac vi tri
duoc tong hop ¢ Bang 4.29.

Két qua so sanh trinh ty cho thiy phan 16n trinh ty nucleotide ciia doan gen
CaOvate cua ciy ghép Sumg-Hiém déu giéng voi trinh tu nucleotide ctia canh ghép
Hiém. Tuy nhién c6 su khac biét & 1 nucleotide & vi tri nim ¢ phan dau doan gen con
lai xuat hién sy khac biét trinh tu nucleotide & 28 vi tri phan bd & phan cubi doan gen.
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Su khéc biét vé trinh tu nucleotide chu yéu thé hién & 2 kiéu d6 1a thém nucleotide,
mat nucleotide va thay thé nucleotide ctia cAy ghép so v6i canh ghép va kiéu thay doi
thay thé nucleotide chiém ti 1é cao nhét.

Bang 4.29: Nhirng vi tri thé hién sy da hinh giira cay ghép va canh ghép

Ki hi¢u -2 A , \ -2
., Hiém thuan ching Sting — Hiém
Vi tri

37
818
819
811
853
854
855
856
857
858
880
890
892
897
907
911
915
925 -
928
935
936
944
946
948 -
950
955
957 -
971

1000 A

4 4 @ ® > > >T O OO PP AP
O > 0O 0> 4> 40

O 4 4 6 ©

® O

®
- > >»>»>»>»>»0600»>>»>> > D>
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% Cay ghép Hiém-Sirng va canh ghép Sirng

Tuong tu két qua so sanh trinh ty nucleotide ctia cdy ghép Hiém-Simg va canh
ghép Stng bing pham Bioedit duoc thé hién nhu sau:

10 ] 30 40 50 €0 70 30 30 100
\ T T L L I L o L L L e
Slﬂlg GGCCAGTTTT TTTGAAACGG TTTTTAATCA TTATAATTAC GGATACCTAA AA-TAAAGTC ACCCCAAATC TCAGAAAAAG CGTCAACAAT CACCCCATGA
H-S LGCC.AT ...AC.T... .... Tevrns TeTevennnn on ettt et eeeae e eeeaaaaaae eeeaaaaaas
110 120 130 140 150 1€0 170 180 130 200

Sfrn> L L T T T T T |
g TAATGGTTTC CGTTCAACGA CAGAAAACAT TGTAAAAGCT GTTCAAGCTC ATTCTTCTCA AACATTTCCT TCTCCAATAT CATTTCCATC ATTGATCTCT

H-S ... T et e ettt et e e e e e e i e
Nhitng vi tri thé hién sy thay ddi ctia cdy ghép so voi canh ghép ¢ céc vi tri
dugc tong hop ¢ Bang 4.30.

Béng 4.30: Nhitng vi tri thé hién sy da hinh giira cay ghép va canh ghép
Ki hi¢u

., Stng thuan ching Hiém — Stng
Vi tri

15
16
17
19
20
24
25
27
35
41
43
53
106 G

> O > > 4 40 60 > > >

> 4 4 440 >» 4> 000

—

Két qua so sanh trinh tu cho thdy phan 16n trinh tu nucleotide ciia doan gen
CaOvate cua cay ghép Hiém-Stng déu giéng véi trinh ty nucleotide ctia canh ghép
Stng. Dbi voi cip ghép nay ciing ¢ sy thay ddi trinh ty nucleotide cta ciy ghép so
v6i canh ghép tuy nhién vi tri nucleotide thay doi it hon so véi cap ghép Simg-Hiém.
Cu thé chi ¢6 13 vi tri nucleotide xuét hién su thay doi trinh tu thé hién phan 16n ¢
dang thay thé nucleotide va chi 1 vi tri thay ddi ¢ dang thém nucleotide

% Cay ghép Ca-Hiém va canh ghép Hiém

Nhitng vi tri thé hién su thay ddi cta ciy ghép so voi canh ghép ¢ cac vi tri
duogc tong hop ¢ Bang 4.31.
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Béng 4.31: Nhiing vi tri thé hién sy da hinh giita cay ghép va canh ghép

Ki hiéu 2 A g s rriA
L Hiém thuan ching Ca— Hiém
Vi tri

© N O N P
> >» >» 4

877

879

897 -

906 -

912 T
915 -

920 -

931 G
932 A
934 G
935 -

936 -

941 T
942 C
945 -

946 -

949 T
961 -

965 A
967 C
969 -

984 -

985 -

995 -

996 -

998 T

G
T
876 A
T
A

0O 4 0 460 606 6 6 >» 046040 2» 60 2» 02> 020> 04> 4

Két qua so sanh cho thiy ddi vé6i cap ghép nay cé 36 vi tri thay d6i trinh tyr
nucleotide cua cay ghép so voi canh ghép, cac vi tri con lai cua doan gen CaOvate
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giita cAy ghép va canh ghép déu gidng nhau. Céc vi tri thay d6i & phan dau doan gen
CaOvate it on & phan cubi doan gen. Céc kiéu thay d6i ctia ciap ghép ndy so voi canh
ghép chu yéu ¢ dang thay thé nucleotide, thém nucleotide va sb it mat nucleotide.

Két qua so sanh trinh ty doan gen CaOvate biang phan mém Bioedit cia ciy

ghép Ca-Hiém va canh ghép Hiém duoc thé hién nhu sau:

) 10 20 30 40 50 60 70 80 90 100
Hidm S T L O O O S O O S L N PR IO IO IR
TAAAAAAAATGT - GAAGAGGAGGAGATACATTTGGCCATAAAGCCGCCAACTACTCCTCCGCGATTCAGTACTCATCATGT TGAGAAGACGGAGAAGA
C-H AR..G.CC..... TGR. e et e e e e
) 710 720 730 740 750 760 770 780 790 800
Hiém e P O O O A L O B A R PN RO U BRI
C H TTCAAATTGTCATGGTTCTCTTTCACATGTTTCTTTTTTACCAAAAAAAACATTTCTTAAGAAAAGGTTTATAACTATTTTATCGTATTT GAACATTCA
S T. .. .. ...
810 820 830 840 850 860 870 880 890 900
2 JR N R T T O O o O A R D B [ I [ T
Hlem TAATTCTTGAGAGGAGAAATATTCTTAAAAAGTACTACACAGAGATAATCTGAGACAGAAAAAAGTATTATTGTTATTAAAAARATACATAGTATGG AGT
CoH L. G...
910 920 930 940 950 960 970 980 990 1000
. P T O A O N A B O E R O R O BRI
Hlém ATTAA TTATGTTA TGTC TCGATAGGTAGAAG -ATCGTCGG - TTTCTACATCATCA GACAGCG AGTTACCAGCTAGG -TTATCAGTG - TTCA
cH e A..... G.Bi. . Conn. AG.AGA....GT..GT..C...oonnn... PO - T GT......... GT.C..

< Cay ghép Hiém-Ca va canh ghép Ca

Poan gene CaOvate cta cac nghi¢m thirc sau khi giai trinh ty dugc so sanh véi

nhau bang phian mém BioEdit, myc dich so sanh nham phat hién sy thay do6i trong
trinh ty nucleotide cua cac t6 hop ghép so voi ngon ghép thuan ching, tir 46 danh gia
duogc su thay doi di truyén gay ra bai ghép, két qua so sanh trinh ty duoc thé hién nhu

Sau.

N 10 20 30 40 50 60 70 80 90 100
Ca T T T e o T I T
H-C AAGGATGTAGGAAGGAGGAGATACATTTGGCCATAAAGCCGCCAACTACTCCTCCGCGATTCAGTACTCATCATGTTGAGAAGAAGGAGAAGAAGARACG

[ €7V Y7
710 720 730 740 750 760 770 780 790 800

R J R R IR [P TR S T T O O O P I T R R R
Ca- TGTCATGGTTCTCTTTCACATGTTTCTTTTTGTACCAAAAAAA CCATTTCTTAAGAARAGGTTTATAACTATTTTATCGTATTTGA CATTCATAATTC
H _C ........................................... - -

N 810 820 830 840 850 860 870 880 890 900
Ca F L IR [ A L T T O [P R [ R [P R [P R |

TTGAGAGGACAATATTCTTAAAAAGTACTACACAGAGATAATCTGAGACAGAAAAGTATAATGTATTGACAATACGTA GTAATGAGTATTTAGTA AT
H_C ........................................ 1 T...TA.T.A.....A..A...TG....... A.T..TG..

Nhitng vi tri thé hién su thay ddi cta ciy ghép so voi canh ghép ¢ cac vi tri

dugc tong hop ¢ Bang 4.32.

Dbi voi cap ghép Hiém-Ca nhan thdy phan Ién trinh ty nucleotide ctia cay ghép

déu gibng vai canh ghép ¢ doan gen CaOvate va ciing co su thay doi & cac nucleotide

& phan dau doan gen va phan cudi doan gen véi 26 vi tri thay doi. Dbi voi cap ghép

nay dang thay d6i chil yéu 14 thay thé nucleotide va thém nucleotide.
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Bang 4.32: Nhitng vi tri thé hién sy da hinh gitra cay ghép va canh ghép
Ki hiéu

L Ca thuin chiing Hiém-Ca
Vi tri

>

© 0O N o O N -

10
13
699
744
788
841
861
865
866
868
870
876
879
883
884
892
894
897
898 -

>0 > 460 4> >

® OO 4> > >

O =4 4 > o

=4 4 >» @4 >» >» > 4> 444> >»>02rrPOorronooao

®

Nhu vay khi so sanh trinh ty vung gen CaOvate cua cdy ghép véi canh ghép &
céc cap ghép khac nhau déu nhan thay phan 16n trinh ty nucleotide cia cdy ghép déu
gidng vai canh ghép. Tuy nhién déu co6 su thay d6i trinh tu nucleotide ctia ciy ghép so
v6i canh ghép & cac mirc d6 khac nhau va dang thay doi khac nhau tiy thudc vao timg
cip ghép nhung déu c6 dic diém chung 1 sy thay dbi thuong xuat hién & phan dau
doan gen va phan cudi doan gen, trong d6 sy thay doi & phan cudi doan gen gen
thuong xudt hién nhiéu hon. Va cac dang thay d6i phd bién 1a thay thé nucleotide,
thém nucleotide va s6 it mat nucleotide.
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4.1.4.2 Két qua khao sat sy khac nhau giira ciy ghép véi goc ghép va canh ghép
dua trén vang gen CaOvate

% Cip ghép Hiém va Sirng
Qua danh gia cac dic diém nong hoc va hinh thai ciia nghiém thirc ghép Hiém-
Stng cho thiy phan canh ghép 1a giéng 6t Hiém thi déu giéng véi gidng ot Hiém, con
canh ghép 1a giéng 6t Stmg thi dic diém hau nhu nghiéng vé giéng 6t Stmg. Nhim hd
trg cho két qua nay, viéc phan tich trinh tu ving gen CaOvate giita canh va gdc ghép
d3 thuc hién bang phan mém Mega 7.0, két qua dugc trinh bay ¢ Hinh 4.30.

Hiem

Hinh 4.30: Trinh tuy ving gen CaOavte dbi véi cap ghép Hiém-Stmng va Simg-Hiém
Hinh 4.30 cho thiy ngon ghép 1a Hiém thi trinh ty ving gen CaOvate giéng voi
trinh ty gidng 6t Hiém, nguoc lai néu canh ghép 1a giéng 6t Stng thi trinh ty ving gen
CaOvate gan gidng véi trinh ty gidng 6t Strng. Mot 1an nira ching to rang gen cta goc
ghép chua anh hudng nhiéu dén canh ghép va vi vay cc dic diém hinh thai va dic
tinh néng hoc ctia canh ghép hau nhu khong bién doi.

% Cip ghép Hiém va Ca
Két qua dic diém nong hoc va hinh thai cta nghiém thirc ghép Hiém-Ca cho
thiy phan canh ghép 1a gidng 6t Hiém thi déu gibng véi 6t Hiém, con canh ghép 1a
gidng 6t Ca thi dic diém hau nhu nghiéng vé gidng 6t Ca. Nham ho tro cho két qua
nay, viéc phan tich trinh ty viing gen CaOvate giita canh va gdc ghép da thuc hién. Két
qué dugc trinh bay ¢ Hinh 4.31.

Két qua hinh 4.31 cho thay ngon ghép 1a Hiém thi trinh ty ving gen CaOvate
gidng véi trinh ty gidng 6t Hiém, nguoc lai néu canh ghép 1a gidng 6t Ca thi trinh ty
ving gen ndy gan gidng vai trinh tu giéng 6t Ca. Pidu nay minh ching minh rang gen
ctia gdc ghép van chua anh hudng nhidu dén canh ghép va vi vay cac dic tinh hinh thai
trai cia canh ghép hau nhu khong thay d6i nhiéu.
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HiemCa
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Hinh 4.31: Trinh tuy ving gen CaOavte dbi véi cap ghép Ca-Hiém va Hiém-Ca

Viéc anh huong cia gbc ghép 1én canh ghép da c6 nhiéu tac gia nghién ciu va
dé xuat. Hartmann et al. (2002) di mo6 ta trinh tu cac su viéc xay ra khi tién hanh ghép
trén thuc vat. Dau tién, cac té bao nhu mo ting sinh tir ca hai gdc ghép va canh ghép
dé hinh thanh cdu trac md seo dé 1am day khoang cach giita hai moi ghép va két ndi
canh ghép va gbc ghép véi nhau. Tiép theo tir cic md seo hinh thanh cac mach gd va
mach libe dé ndi véi mach gd va mach libe trén goc ghép va canh ghép tao thanh mot
hé théng mach lién tuc tir géc dén canh.

Vit chat di truyén dugc chuyén tir gbc ghép dén canh ghép do viéc bién nap
ghép (graft transformation), dan dén sy thay doi di truyén ¢ canh ghép. Canh ghép co
kha ning bi thay do6i di truyén tir gdc ghép duoc coi 1a graft hybrid. Tuy nhién, bién
nap ghép chi xay ra dudi diéu kién ghép diéu khién (Mentor grafting), diéu nay 1am
cho viéc chuyén vat liéu di truyén tir gbc ghép sang canh ghép (Goldschmidt, 2014).

Theo Ohta and Chuong (1975) va Ohta (1991) dé c6 sy chuyén vat chat di
truyén tir 14 va than ctia gdc ghép 1én canh ghép thi nhét thiét phai thyc hién phuong
phap ghép “Mentor grafting”. Phuong phap ghép “Mentor grafting” (Hinh 2.14) c6
nghia 14 gbc ghép thi phai gia hon canh ghép, canh ghép phai con non va gbc ghép co
thé dén giai doan tr6 hoa. Canh ghép phai duoc loai bo 14 chi chira lai hai hodc ba 14 &
dinh ngon dé dam bao ring ngon ghép phu thudc dinh dudng vao gbe ghép, ddng thoi
loai bo 14 trén canh ghép trong sudt qua trinh thi nghiém. Trai ctia gbc ghép duoc loai
b6 dé dam bao t6i da dong van chuyén cac chat tir gdc ghép 1én canh ghép. Ong nhan
thdy rang khoi nhiém sic duoc di chuyén xuyén qua thanh té bao va khoang khong
gifta cac té bao tir cac t& bao hoa gb va té bao chét hudng t6i béo mach dan. Ong dé
nghi ring cac nhiém sic chit ndy phai duoc van chuyén xuyén qua hé théng mach dén,
di qua mbi ghép dén mam hoa hoic dinh sinh trudng trén canh ghép.

Chromatin dugc truyén gitta cac té bao qua hé thong mach qua mdi néi ghép

dén cac diém phat trién cta cdy canh va qua trinh d6 lam cho qué trinh chuyén di

trong sy phan chia nhanh ctia hoa mam. Tam quan trong ctia sy chuyén vi co thé

dugc hiéu theo cach sau: Su truyén tai thong tin di truyén sé khong xay ra néu cac
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phén td DNA phan huy thanh cac nucleotide nhu khi mdt phén tur protein bi ti€u hoa
thanh cac acid amin va duoc st dung nhu 12 nguyén liéu dé hinh thanh té bao moi
(Ohta, 1991).

4.2 Két qua thi nghi¢m lai
4.2.1 Ti 1€ lai thanh cong

Ti 1¢ thanh cong trén cac to hop lai khac nhau ciing cho két qua khac nhau.
Thanh céng cao nhét khi tién hanh gitta hai gidng 6t Stmg (cay cha) va Hiém (ciy me).
Va ti 16 thanh cong kém nhit thudc vé hai gidng Ca (ciy me) va Stmg (cdy cha) khi lai.
Nguyén nhan 14 do cac loai 6t thudc cac nhom phan loai khac nhau s& kho thy phin
cho nhau. Trong do6 thi 6t Ca (VI59363) thudc loai Capsicum chinensis, 6t Stung
(AVPP0415) thudc loai Capsicum annuum va &t Hiém (AVPP0520) thudc loai
Capsicum fructescens vi vay ti 1¢ thanh cong khi lai xa gitra 2 loai khac nhau la khéng
cao trong qua trinh lai tao (Walsh & Hoot, 2001). Cap lai Ca — Sung lai cho hat binh
thuong va c6 kha ning nay mam thanh cdy con, tuy nhién sb hat it hon trai Ca khong
lai.

Béng 4.33: Ti 1¢ lai thanh cong cua céac t6 hop lai

T0 hop lai S6 hoa dugc S6 hoa thanh Ti 16

Caylamme  Caylam cha lai cong ‘
Ot Hiém Ot Stmng 45 5 11,11%
Ot Stmng Ot Hiém 50 7 14,00%
Ot Ca Ot Stng 45 4 8,89%
Ot Stng Ot Ca 45 6 11,11%

Nhu vdy, can chon ding thoi diém dé cat nhi va thy phan cho nhuy khi lai tao.
Can cat nhj trude khi nhi tung phan va thu phan cho hoa khi nhuy da da d6 4am dé ting
do dinh cua hat phén trén nhuy, ti 1¢ thanh cong khi lai cao.

Ngoai yéu té quan hé di truyén anh hudng dén ti 1¢ thanh cong khi lai, yéu tb vé
ngoai canh ciling c6 vai tro nhét dinh dbi véi viéc thu phén cho hoa. Viéc thi nghi¢m
duogc tién hanh khi troi khong qua ning ciing nhu khong c6 mua nhiéu. Néu ning kho
lam cho hat phan bung sém, nhuy nhanh kho nuém, kha ning tiép xuc giita hat phan
va nhuy giam tir d6 khong hiéu qua trong qua trinh lai tao. Khi mua nhiéu, 1am hat
phan bi dinh lai, 1am giam qua trinh bam ctia phan vao nhuy hoa.

Sau khi da thu phén cho hoa, can bao hoa dé dam béo trai F1 duoc hinh thanh
trong qua trinh lai tao va tranh hat phan cia hoa khac c6 co hoi bam vao nhuy.
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Hinh 4.32: Cac giai doan phat trién trai cua t6 hop Hiém — Stng Fo (10,11/2019)

-\.,' * ~\.‘; . ‘
‘ . ? 7

Hinh 4.33: Cac giai doan phat trién trai ciia to hop Ca — Stimg Fo (11,12/2019)
4.2.2 Khao sat sy thay di ciia cay lai thé hé F1dwa vae dic tinh nong hoc

4.2.2.1 Tinh trang la
a) Cip lai Sirng-Hiém va Hiém-Sirng

Vé tinh trang mau 14, t6 hop lai Simg — Hiém c6 mau 14 dam gidng véi Stng
(TC). Nguoc lai, t6 hop Hiém —Sing ¢6 14 mau xanh, twong dong véi gidng me.

O tinh trang dang 14, dang trai xoan thudc vé t6 hop Hiém — Simg va dang 14
gidng voi cdy cha (Simg TC). Va té hop Stng — Hiém c6 dang 14 hinh trai xoan va
gidng véi cay me (Stmg TC). Nhu vay ¢ ca 2 cip lai Stng — Hiém va Hiém — Sung 14
cay F1 déu c6 dang trai xoan.

Béng 4.34: Chiéu dai 14 va chiéu rong 14 t6 hop lai Stmg — Hiém, Hiém — Stng

Chiéu dai la Chiéu dai la Chiéu rong la ’
Nghiém thirc (cm) khdng cuong (cm) Ti s6 dai/rong la
(cm)
Hiém 13,54%+0,42 10,58%+0,38 4,05%+0,22 2,6°+0,12
Stng 11,78°40,38 9,48°+0,27 3,82°+0,18 2,48°+0,17
Hiém — Stng 12,09°+0,76 8,27°+0,64 3,68°+0,24 2,26"+0,26
Sirng — Hiém 11,49+0,38 7,83%+0,23 3,08%+0,16 2,55°+0,23
F % *% ke *%
CV(%) 4,2 4,57 56 7,75

Nhitng s6 trong ciing mét c¢ét cé chir s6 theo sau giong nhau thi khéng khdc biét cé ¥ nghia thong ké qua kiém
dinh LSD ¢ murc 0,01; **: khac biét ¢ mirc y nghia 1%.

Két qua phan tich phuong sai ANOVA chiéu dai 14 va chiéu rong 14 dugc trinh

bay & Bang 4.34. Bdi voi cip lai Stmg-Hiém cay dung 1am me Stng c6 chiéu dai 14 va
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chiéu rong 14 thap hon cdy dung lam cha 1a Hiém. Két qua lai thu dugc cay lai F1 c6
kich thudc gan véi Stng hon 13 véi Hiém, twong tu ddi voi cip lai Hiém-Stg cay lai
F1 ciing c6 kich thuéc gin v6i Stmg nhiéu hon. Diéu nay cho thy két qua lai thuin va
lai nghich déu twong tu nhau va déu thién vé gidng nhiéu voi cdy 6t Simg, vi vy cd
thé két luan gen quy dinh dang 14 & Stng c6 thé troi hon gen quy dinh dang 14 & cay
Hiém. O tinh trang chiéu dai 14, c6 sy khac biét co y nghia thong ké & mirc y nghia 1%
gitta cac nghiém thuc khi phan tich phuong sai ANOVA. Gia tri trung binh cia cac
gidng cha me va t6 hop lai dao dong tir 11,49 — 13,54 cm.
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Hinh 4.34: Mau 14 va dang 14 t6 hop Hiém — Stng, Strmg — Hiém va gidng cha, me (6/2020)
(4): Steng; (B): Hiém-Simg; (C): Sirng-Hiém, (D): Hiém
Qua kiém dinh LSD & mic 0,01 nhan thy c6 sy khac biét mang y nghia thong
ké cua hai to hop lai Stmg — Hiém (12,09cm) va Hiém — Stng (11,49 cm) so véi gidng
Stng (11,78 cm) va Hiém (13,54cm). Ké qua cho thay kich thudc 14 cy lai Hiém —
Stng 16n hon so véi cdy lai Stg — Hiém.
b) Cip lai Sirng — Ca va Ca — Sirng
Két qua xét vé dang 14 dugc thé hién ¢ Hinh 4.35 cho thay dang 14 cua céy lai
Stng-Ca c6 dang trai xoan gan voi dang 1a cdy Stng hon 1a véi ciy cha Ca.
Nguoc lai cay lai Ca-Siung c6 dang 14 gan gidng tam gidc nhu 1a dang 14 cia ciy
me Ca. Két hop hai két qua dua trén hinh thai va tinh trang s6 lwong trén 14 co thé két

109




luan ¢ tinh trang 14 ¢ cap lai thuan nghich gitta Ca voi Stung két qua déu cho cay F1
thién vé giéng v4i cay me nén co thé két luan tinh trang 14 co su di truyén theo dong
me. Nhu vay & cac nghién ctru tiép theo vé cip lai nay c6 thé nghién ctru su di truyén
cac gen trén ty thé hodc luc lap.

Bang 4.35: Chiéu dai 14 va chiéu rong 14 t& hop lai Stng — Ca, Ca — Stng

Chiéu dai la Chiéu daila  Chiéu rong la ’
Nghiém thac (cm) khéng cuong (cm) Ti so dai/rong 1a
(cm)
Stmg 11,719 0,4 9,48°+0,27 3,82°40,19 2,48%+0,12
Ca 16,94°+0,59 13,19°+0,6 7,33"+0,45 1,8°+0,14
Sing — Ca 12,14°+0,67 9,1%+0,23 3,88°+0,11 2,35"+0,08
Ca— Sung 22,57+ 1,3 15,57%+1,23 8,56°+0,66 1,83°40,15
E ok ok . ok
CV(%) 53 5,4 7.0 6,0

Nhitng s6 trong ciing mét cot cé chir s6 theo sau giong nhau thi khong khdc biét c6 y nghia thong ké qua kiém
dinh LSD ¢ murc 0,01; **: khdc biét o mirc y nghia 1%.
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Hinh 4.35: Mau 14 va dang 14 t6 hop Stmg — Ca, Ca — Stmng va gidng cha, me (6/2020)
(A): Sung; (B): Sung-Ca; (C): Ca-Sung, (D): Ca
4.2.2.2 Tinh trang trai va hoa

a) Cap lai Sirng — Hiém va Hiém — Sirng
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Nhin chung hai t6 hop c6 sy anh hudng tir gidng Simg (TC) do c¢d nét twong
ddng vé hinh dang trai cac to hop chi nho hon gidng Simg (TC) vé kich thude. Vé
dang chop trai luc dit trd, to hop Stmg — Hiém c6 hinh dang trai gidng véi cdy cha la
Hiém (TC) thudc dang trai nhon. Con vé t6 hop Hiém — Stng, hinh dang trai ciing c6
nét twong dong voi cay cha la Simg (TC). Giita hai dang trai cta 2 ciy F1 nhin vira c6
nét tuong dong ciing vira ¢6 nét khac nhau cé thé phan biét trai tir 2 cdy khac nhau.
Mau trai chua chin déu c6 mau xanh gidng véi Stng va Hiém.

(A) (B) (©) (D)
Hinh 4.36: Dang trai va dang chop trai cua to hop Hiém — Stmg va gidng cha me (7/2020)
(A): Sirng; (B): Sirng-Hiém; (C): Hiém-Simg, (D): Hiém

Mau sic hoa ctia ca 2 cay lai déu c6 mau canh hoa tring, c6 5 canh va c6 mau
bao phan c6 dic diém mau xanh gidéng nhu mau bao phan cta hoa Sting thuan chung.
Tuy nhién nhin vao dic diém hoa c6 thé nhan thiy duoc hinh dang hoa cua cy lai
Hiém — Strng khac voi dic diém hoa cia cay lai Stmg — Hiém.

Vé hudng trai ca 2 F1 Hiém — Stimg va Simg — Hiém déu c¢6 dang huéng xudng
(chi dia) gidng nhu hudéng cua cay 6t Simg cho thdy gen quy dinh tinh huéng xudng
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clia cAy 6t Stng 1a gen troi hon gen quy dinh tinh hudng 1én cua cay 6t Hiém. Tuong
tu vi tri hoa cua cdy lai Hiém — Stmg c6 dang cong xudng va hoa cta ciy lai Stng —
Hiém c6 vi tri hoa trung gian. Diéu nay cho thay khi cdy 6t Stng dugc dung lam cha
gen quy dinh huéng hoa hudng xudng c6 tinh troi hon so v6i gen quy dinh hoa huéng
lén ctia cay 6t Hiém. Khi cdy Stmg duoc dung 1am me thi huéng hoa cua ciy lai thé
hién dic diém trung gian gitta cha va me.

Két qua phan tich phuong sai ANOVA va kiém dinh LSD & muc ¥ nghia 1%
chiéu dai trai duoc trinh bay ¢ Hinh 4.35.

Bang 4.36: Chiéu dai va rong tréi cua té hop ghép Sing — Hiém

Chiéu dai trai Chiéu daitrdii  Chiéurong  Ti sb dai/rong

Nghiém thac

(cm)  (khdng cubng, cm) trai (cm) trai
Hiém 6,9°40,33 3,6'+0,32  0,819+0,08 4,49°+0,59
Stng 9,8%1 7,7%£0,69  1,422+0,15 5,46"+0,77
H-S F1 8,6°+0,64 5,9°40,37  1,07°+0,08 5,54°+0,51
S-HF1 9,6°+0,46 7,22°+0,26 1,2°+0,12 6,07%+0,58
E ke - - ok
CV(%) 11,8 7,27 8,1 11,51

Trong cing mét cét, nhitng s6 ¢6 chir theo sau giong nhau thi khac biét khdng y nghia thong k&, ™: khac biét c¢6 y nghia
thong ké & mie v nghia 1% .

Vé tinh trang chiéu dai trai cua to hop lai Hiém —Stmng va Stmng- Hiém déu gan
gidng v6i cdy Stmg. O tinh trang chiéu rong trai cta to hop lai Hiém —Simg va Simng-
Hiém ciing thién vé gin véi cdy Sung. Trong d6 t6 hop lai Hiém — Stng co gié tri
trung binh chiéu rong trai 13 1,07 cm nhan thiy su khac biét co ¥ nghia thdng ké so
v6i gia tri trung binh chiéu dai trai ciia ciy me (giéng Hiém (0,81 cm)) va c6 su khac
biét d6i voi gidng cha (gidng Stung (1,42 cm). Va ciing thé hién muc gié tri trung binh
gifra cha va me.

Bang 4.37: Chiéu dai cudng, day vach va khéi lugng trai cap ghép Stmng — Hiém

Chiéu dai cud Chiéu day vach Khéi 1
Nghiem thiic iéu dai cuéng iéu day vac 6i lugng

(cm) trai (cm) trai ()
Hiém 3,3%+0,32 0.13+0,13 0,77°40,11
Sung 2,1940,71 0.19%+0,12 3,899+0,5
H-S F1 2,75°+0,65 0,11°+0,1 1,82°+0,35
S-HF1 2,38°+0,46 0,12°+0,2 2,18°+0,6
= ok o o
CV(%) 21,11 8,06 19,81

Trong cting mgt cét, nhiing sé cé chir theo sau gidng nhau thi khac biét khdng y nghia thong ke, ™*: khéc biét ¢é ¥ nghia

thang ké ¢ muc y nghia 1% .
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(A) (B)

(©)

(D)

Hinh 4.37: Mau tréi va dang tréi t6 hop Stimg — Hiém, Hiém — Simg va cha, me (7/2020)

(4): Steng; (B): Sttng-Hiém; (C): Hiém-Simg; (D): Hiém

Bang 4.38: Nang suét cua to hop ghép Sing — Hiém

Nghiéem thirc S0 hatfirai 'E;‘t‘/’;r;‘f‘z;‘? Sé tréilcay ‘;2:’/2;‘;"&%
Hiém 499854422 0294006  62,2°48,12 47.86°46,25
Simg 556452 0434005  369°+433 143731673
H-S F1 48.09°+503 0274004  591%4692  107,33°+12,56
S-HF1 566941408  031°:004  602°+1191  128,86°+3331
- - - = =
CV(%) 155 16,83 15,17 18,6

Trong cling mgt cét, nhiing sé ¢ chir theo sau gidng nhau thi khac biét khdng y nghia thong ke, ™ khéc biét ¢é ¥ nghia

thong ké ¢ mize y nghia 1% .

b) Cap lai Strng - Ca va Ca — Sirng

Dang trai cta cdy lai F1 Ca — Stng va Stng — Ca c6 nét twong dong nhau va
dang thon, ngan c6 dang trung gian khac hoan toan vé&i dang trai tron cia Ca va trai

thon dai ciia Stmng. Nhin vao hinh dang trai c6 thé phan biét duoc su khic nhau vé 2
hinh dang trai cta 2 cdy lai F1 v6i nhau. Vé chép trai lac dut trd cdy lai Ca — Stng Fi
c6 dang nhon va trai cua cdy lai Strng — Ca F1 c6 dang cun.
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(A) (B) (©) (D)
Hinh 4.38: Hudng trai va dang hoa ctia to hop Ca — Stng va gidng cha me (8/2020)
(A): Sitng; (B): Simg-C&; (C): Ca-Simg; (D): Ca

Mau trai chua chin cia cdy lai Ca — Stng ¢6 mau xanh dam hon mau trai chua
chin cta cay lai Stmg — Ca c6 mau xanh nhat. V& hudng trai thi ca 2 cay lai F1 Ca —
Stng Stng — Ca déu c6 hudng trai hudng xudng (chi dia) giéng v6i hudng trai cua ciy
Stng. Khi lai gitta 2 cdy cha me hudng 1én va hudng xudng cho dic diém ciy F1
hudng xudng cho thiy gen quy dinh tinh hudng xudng 1a gen trdi hon gen quy dinh
tinh hudng 1én ciia cay 6t Ca. O ca 2 cdy lai déu xuat hién tinh trang c6 nhiéu hoa trén
nach cu thé 1 2 hoa trén cung 1 nach. Tuy nhién & cay lai Strng — Ca con duy tri duoc
s6 lugng 16n dic diém c6 2 trai trén cung 1 nach, con & ciy lai Ca — Simg phan 16n 1
hoa bi rung bét chi con phan 16n chi ¢6 1 trai trén nach, sé lugng trai ¢6 2 trai trén
cung 1 nach rat it ma phan 16n 1a mdi nach ¢ 1 trai. Didu nay cho thiy ciy lai F1 c6
mang dic diém cia cdy Ca thuan chung v6i nhiéu hoa trén nach (4-5 hoa trén néch).
Tuy nhién do anh hudng bdi cdy Sung chi c6 1 hoa trén nach nén ca 2 cay lai F1 thudn
nghich déu co tdi da 2 hoa trén nach va ¢ cdy lai Stng — Ca duy tri va thé hién dic
diém nay rd rét va nhiéu hon chimg & khi cay Ca duoc dung lam cha thi gen quy dinh
s6 cubng hoa trén nach anh hudng nhiéu hon dén cay lai Fi.
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Bang 4.39: Chiéu dai va rong trai cua té hop lai Stng-Ca

. Chiéu dai trai
Nghiém thac ©

Chiéu dai trai

Chiéu rong

Ti s6 dai/rong

(cm)  (khdng cubng, cm) trai (cm) trai
Stng 9,81%+1,00 7,75°%40,66  1,42°+0,15 4,49°+0,59
Ca 5,56°+0,26 2,49%+0,16  2,75%+0,31 0,919+0,1
S-CF1 6,69°+0,54 4,48°+0,53  1,43+0,12 3,23°+0,4
C-SF1 6,81°+0,38 4,9°+0,25  1,42°+0,14 3,47°+0,43
= . . - .
CV(%) 7,5 9,18 11,07 13,9

Trong cling mgt cét, nhiing sé ¢ chi theo sau gidng nhau thi khac biér khdng y nghia théng ke, **: khéc biét cé ¥ nghia
thang ké ¢ mutc y nghia 1% .

Bang 4.40: Chiéu dai cudong, day vach va khdi luong tréi cap lai Sirng-Ca

Nghiém thirc Chiéu dai cmz;r:i Chieu ?r?i/ \(/;%r; Kh61t rl;o(r:]g);
Sung 2,05%°+0,69 0.19%+0,12 3,86°+0,48
Ca 3,06%+£0,27 0.13°+0,13 2,67°+0,35
S-CF1 2,12°+0,37 0,11°+0,1 2,39°40,45
C-SF1 1,91°+0,44 0,12°+0,2 2,43°+0,49
= - - ok
CV(%) 20,6 8,06 15,79

Trong cling mét cét, nhiing s6 ¢6 chi theo sau giong nhau thi khac biét- khdng vy nghia théng k&, **: khac biét ¢é y nghia
thong ké & mic y nghia 1% .

Bang 4.41: Ning suat cua té hop lai Sirng-Ca

Nghiém thuc S0 hatftral ?23;;“23? S6 trai/cay ﬁgﬁtgﬁg
Sung 55,6%+1,00 0,422 + 0,05 36,9°+4,33 142,9°+16,58
Ca 54,94%+1,00 0,29°+ 0,02  162,1%+22,53 435,22%+60,1
S-CF1 24,43°+054 0,25 +0,04 112,3°+15,08 268,84°+36,21
C-SF1 b+0,38 0,34+ 0,03  116,8°+17,32 283,95°+42,25
= ook - ook -
CV (%) 16,39 27,1 15,16 14,77

Trong cling mgt cét, nhiing sé ¢ chi theo sau gidng nhau thi khac biér khéng y nghia thong ke, **: khéc biét cé ¥ nghia
thong ké ¢ mize y nghia 1% .

Vé hinh dang hoa cua ca 2 cdy lai F1 déu c6 hinh dang hoa to gidng véi hoa cua
cdy 6t Stng hon so véi hoa cay 6t Ca. Canh hoa déu c6 mau tring va déu c6 mau bao
phan 13 vang gidng voi mau bao phin cua cay Ot Ca, diéu nay cho thiy gen quy dinh
mau bao phéan cta cdy 6t Ca troi hon so véi gen quy dinh mau bao phan xanh cua 6t
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Stng. Ve vi tri hoa ca 2 cay lai d€ c6 vi tri hoa vira phai 1a trung gian cua vi tri hoa

cong xuong cua 6t Sung va thang Ién cua 6t Ca.

it E
] ([ cl's]

(A) (B) (©)
Hinh 4.39: Mau 14 va dang 14 t6 hop Simg — Ca, Ca — Stmng va gidng cha, me (8/2020)
(A): Sung; (B): Sung-Ca; (C): Ca-Sung; (D): Ca
4.2.3 Khao sat sw thay déi di truyén ciia cac td hop lai thé hé F1 bang chi thi phian

-

tw

Bén canh viéc khao sat thé hé lai F1 dua trén su thay d6i vé mat kiéu hinh. Tuy
nhién kiéu hinh dé bi anh hudng boi diéu kién méi truong. Vi vay dé kiém tra chinh
xac hon vé thanh cong cac cap lai can thiét phai thuc hién dua trén kiéu gen, cO thé
kiém tra bang cach sir dung dau phén tir. Trong sd cac dau phan tir thi ddu SSR 13 mot
trong nhitng dau phén tir duoc sir dung phd bién hién nay. SSR 1a dau dong troi nén cé
kha ning phan biét ca thé dong hop hay di hop, néu lai 2 cha me ¢ su da hinh vé do
dai doan Idp tai mot locus nao do thi con lai F1 phai nhan dugc mot alen tir me va mot
alen tr cha. Nhu vay con lai F1 phai thé hién 2 bang trén bang dién di, néu F1 chi thé
hién 1 band thi cén tién hanh lai lai vi c6 kha nang viéc lai tao chua thanh cong. Nhu
vy dé kiém tra sy thanh cong ciia con lai F1 can st dung cac cdp moi 6 su da hinh
cao, cu thé tai locus quan sat thi giira gidng cha va me phai c6 sy da hinh, c6 nhu vay
méi c6 thé d& dang kiém tra con lai c6 thanh cong hay khong. Chinh vi thé, dé tai
trudc tién thuc hién khao sat trén ca 4 cap mdi du kién sir dung & cac gidng cha me dé
xem tai locus nao thi cha me¢ c6 sy da hinh s€ sir dung cap moi d6 dé khao sat thé hé
con lai F1. Khi kiém tra DNA cua cac td hop lai thé hé F thi két qua cho thiy 3 chi thi
CAMS493, CaeMS010, HpmsE045 thé hién kich thudc bang khong cé sy chénh 1éch
dang ké gitra cac giéng cha va me. Nhung & chi thi Hpms 1 — 69 thi c6 sy chénh léch
kich thuéc band dang ké giira gidng cha va me, co thé str dung dé kiém tra viéc lai co
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thanh cong hay khong & thé hé F1. Cac két qua kiém tra dugc thé hién trong 4 hinh
Sau:

Sau khi da chon duoc cap moi Hpms-169 ¢6 sy da hinh gitia bd va me, cap moi
nay dugc dung dé kiém tra con lai F1. Sau khi thyc hién phan tng PCR cac con lai F1
v6i gidng cha me d6i ching két qua duogc trinh bay ¢ hinh 4.35.

Hinh 4.40: Két qua dién di san pham PCR trén gel agarose 2% chi thi Hpms 1- 169
Ghi chii: Giéng M: Lader 100bp; giéng 1: Sirng; giéng 2: Simg — Hiém F1; giéng 3: Simg — Ca F1;
giéng 4: Ca; giéng 5: Hiém — Sirng F1; giéng 6: Ca — Sirng F1; giéng 1: Hiém.

Két qua dién di cho thiy & cap lai gitta 2 gidng cha me Stng va Hiém c6 thé
hién 2 bing trong d6 ¢ 1 bang gidng cha va 1 bang gidng me. Nhu vy cay lai Stmg —
Hiém va Hiém — Sung F1 da dugc chimg minh lai thanh cong vi dd nhan mot alen tir
cha va mot alen tir me tai locus Hpms 1-69, tir d6 c6 thé suy ludn co6 hién tugng tai to
hop di truyén ctia cha me vao thé hé con lai. Tir két qua trén c6 thé tién hanh thu trai tu
thu dé khao sat tiép su thay doi di truyén & thé hé F1. Tuy nhién & locus nay kich thuéc
bang cua Simg va Ca déu gidng nhau nén con lai F1 ¢6 kich thudc khong khac biét véi
Strg va Ca nén khong kiém tra dugc viéc lai c6 thanh cong hay khong. Vi vy tién
hanh str dung thém cip mdi phat hién locus c6 su khac biét giita Stng va Ca dé kiém
tra sy thanh cong cua con lai F1 d6 14 cap moi Hpms 1-172.
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Hinh 4.41: Két qua dién di san pham PCR trén gel agarose 2% chi thi Hpms 1- 172
Ghi chii: Giéng M: Lader 100bp; giéng 1: Sirng; giéng 2: Simg — Ca F1; giéng 3: Ca— Sing F1;
giéng 4: Ca.

4.2.4 Khio sat sy thay doi di truyén ciia cac t6 hop lai thé hé F1 dya trén trinh tu

gen CaOvate

Két qua giai trinh ty viing gen CaOvate cta céc cdy lai F1 thuén nghich véi cay
cha va me duoc vé thanh so dd hinh cay dya trén phén mém Mega 7.0 dugc thé hién &
Hinh 4.42 (t6 hop lai giita Stng va Hiém) va Hinh 4.43 (6 hop lai gitta Stg va Ca).

S-HF1

HTC

H-S F1

STC

Hinh 4.42: Khao sat trinh tyr gen CaOvate cua cay lai F1 S-H va H-S véi cha me

Duya trén so d6 hinh cay hinh 4.42 cho thdy & t6 hop lai thuan nghich gitta cay
Hiém va Stng nhéan thay cip lai Stmg — Hiém F; giéng véi Hiém nhiéu hon so véi cap
lai Hiém — Stmg F1 va ca 2 cap lai thuan nghich nay déu biéu hién thién vé giéng voi
6t Hiém hon 13 gibng véi 6t Stmg. Xét vé hinh ddng bén ngoai trai cua ca 2 ciy F1 déu
c6 dang thon dai va hudng xubng giéng voi Stmg. Tuy nhién 6t Sing c6 dang nhin
nheo, con 6t Hiém thi c6 dang tron, trai ctia 2 cay F1 déu co chiéu rong theo hudng
nho hon so v&i chidu rong cua cdy 6t Simg va trai tron gidng nhu cdy 6t Hiém. Thong
qua két qua nhan thiy viéc lai giita cay 6t Hiém va cdy 6t Simg thu duoc dang trai va
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huéng trai nhin chung gidng 6t Simg, tuy nhién c6 sy anh hudng cua 6t Hiém 18n trai
lam cho kich thudc trai nho hon so véi 6t Sung ban dau va trai tron giong nhu 6t
Hiém.

— C-SF1

L scF1

CTC

STC

Hinh 4.43: Khao sat trinh ty gen CaOvate cua cay lai F1 S-C va C-S véi cha me

Két qua khao sat mdi quan hé gitra cay lai F1 thuén nghich cua Ca va Stng voi
ciy cha me ciing nhan thay trinh ty viing gen CaOvate ciia 2 cay lai F1 c6 trinh tu gan
nhau nhét va ca 2 cay lai nay déu gidng véi cdy 6t Ca hon la giéng véi cdy 6t Stng.
Xét vé& hinh dang trai thi ca 2 cay lai F1 déu hudng xudng gidng voi 6t Sung. Tuy
nhién dang trai c6 dang trung gian giita thon dai, nhan ctia Sung va tron cia 6t Ca. Ca
2 cay lai F1 déu c6 dang trai gan giéng nhau nén két qua phan tich cho thay trinh ty
gen CaOvate ctia 2 cdy lai nay gan nhau nhat 13 pht hop voi kiéu hinh. Mic di huéng
xudng gidng 6t Stg nhung dang trai hoan toan khac so v4i 6t Simg déu nay cho thay
coO sy anh hudng 16n tr cay 6t Ca, vi thé két qua trinh ty nhan théy ca 2 cay lai déu gﬁn
giéng voi 6t Ca nhiéu hon giéng véi 6t Simng.
4.2.5. Khio sat cac tinh trang chit lwong ciia t6 hop lai thé hé F,
4.2.4.1 To hop Hiém— Sirng F>
a) Dang hoa

Khi lai gitta me Hiém c6 hoa thang 1én v&i cha Stmg c6 hoa cong xuéng thu
dugce quan thé F xuat hién cac dang gdm 18% thang 1én, 58% vira phai va 24% cong
xubng (Hinh 4.44). Tir két qua cho thiy cac c4 thé F» c6 sy phan ly 3 dang kiéu hinh
khac nhau, trong d6 chiém ty 1¢ cao nht 1a dang hoa vira phai (trung gian giita Hiém
va Sumg), dang hoa thang 1én giéng v&i cdy me Hiém chiém ty 1¢ thip hon dang hoa
cong xudng giéng véi cha Stng.
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Hiém (me) thing |&n x Sitng (cha) cong xudng
F1 (cong xudng)

F2

= 1:thdnglén = 2:viraphdi = 3: congxufing

Hinh 4.44: Phan bé cac dang vi tri hoa t6 hop lai Hiém-Simg

(A) (B) ©) (D)
Hinh 4.45: Vi tri hoa t6 hop Hiém — Simg

(A: Hiém (me) thang 1én, B: Thang lén, C: Vura phai, D: Cong xubng, E: Stng (cha)
cong xudng)

Mau hoa da s6 la mau trang véi dai hoa mau xanh. SO cdnh hoa da s6 5 canh co
mot sO ca thé vira ¢6 5 canh vira c6 6 canh hoa.

(A) (B) ©) (D)
Hinh 4.46: Mau bao phén t6 hop Hiém — Stng

(A: Hiém (me) bao phan mau tim, B: Bao phan tim, C: Bao phan xanh,
D: Simg (cha) bao phan xanh)
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Hiém (me) tim x Sirng (cha) xanh
F1 (Xanh)

= 1:tim = 2:xanh

Hinh 4.47: Mau bao phan t6 hop Hiém — Simng
Khi lai gitta me Hiém c6 bao phdn mau tim va cha Strng c6 bao phan mau xanh
thu dugc F2 ¢6 2 dang mau bao phan géom mau xanh va mau tim, trong d6 ti 1é bao
phan mau tim chiém ty 1& cao hon nhiéu so véi sb ca thé c6 bao phdn mau xanh tuwong
g véi 85% tim va 15% xanh (Hinh 4.47). Qua két qua nhan thdy phan 16n ca thé F
¢6 kiéu hinh mau bao phan gidng voi cdy me, cac ca thé c6 mau bao phan gidng véi
cay cha chiém ty 1¢ it hon.

b) Dang trai

Trai: c6 su phan ly vé tinh trang chat luong & trai dién hinh nhu: dai, ngin,
trung binh; hudng xuodng, hudng 1én; cong, thang; nhan, tron.

Két qua téng hop cho thay kich thudc trai (khong cubng) c6 su phan b khac
nhau thé hién & Hinh 4.48 kich thuéc trai ¢ sy phén bd da dang tir 1,8 cm dén 11,5

cm. Phén 16n céc trai c6 chiéu dai trai tap trung gan véi gia trj trung binh hon so véi
gan véi kich thudc ctia Hiém va Simg.

Phan tram (%)
8%

7%

6%

5%

4%

3%

2%

> DL
o 1

R R R R R T I R T B - R w

5.8 (trung binh) E—
5.0 F1 —

Hinh 4.48: Kich thudc trai (khong cudng) t6 hop Hiém — Stng
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Hinh 4.49: Dang trai t6 hop Hiém — Stng
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Véi tinh trang hudng trai nhan thy c6 sy phan bd thanh 2 dang hudng 1én va
huéng xudng, cu thé co 29% cay hudng 1én gidng véi cdy me Hiém va 71% hudng
xudng giéng vai cdy cha Simg. Qua d6 nhan thiy sb cdy co hudng trai gidng véi cay
cha nhiéu hon sb cay c6 hudng trai giéng véi ciy me.

Hiém (me) hirdmg 1én x Slrng (cha) hurémng xudng
F1 huéng xudng

o 1: budmg 18n = 22 hudng xudng

Hinh 4.50: Hudng tréi to hop lai Hiém — Simg

(A) (B) © (D)
Hinh 4.51: Hudng trai to hop Hiém — Sting
(A: Hiém (me) hudng 1én, B: Hudng 1én, C: Hudng xudng, D: Stng (cha) hudng xudng)

Hiém (me) thang x Strng (cha) cong
F1 thang

= 1:thing = 2:cong

Hinh 4.52: D6 cong cua tréi tb hop Hiém — Stng
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Dbi véi tinh trang d6 cong cla trai nhan thay da sd cac ca thé F cd trai cong
gidng véi cha Stmg (72%) va s6 it cac ca thé F2 c¢6 dang trai thing gidng véi me Hiém
(28%). Nhu vay ddi véi tinh trang nay ciing da s6 cac ca thé F» ¢ su phan bd theo
huéng gidng véi cha nhiéu hon me.

I
4

7/

Hinh 4.53: D6 cong trai t6 hop Hiém — Stng

Nhu vay dbi v6i thé hé F cia cap lai Hiém-Stmg nhan thay cac tinh trang hoa
¢ su phan b ty 1¢ 16n hudng trai trung gian giita cha va me, mau bao phan thi phan
16n gidng me. P6i véi tinh trang trai thi tinh trang kich trudc trai c6 su phan bd déu
tuy nhién phan 16n sb trai c6 kich thudc xung quanh gié tri trung binh gitta cha va me.
Dbi voi tinh trang hudng trai thi cac cac thé c6 trai hudng xudng gidng cha chiém
phan 16n. Tuong tu d6 cong trai ctia cac ca thé F, ciing phan 16n c6 dang cong gidng
cha Sung.

4.2.4.2 T6 hgp Sirng — Hiém F,
a) Dang hoa

Dbi v6i cap lai gitta Stimg c6 hoa dang cong xubng véi Hiém c6 hoa thang 1én
thu dugc F1 hoan toan cong xuéng. Khi cho F1 tu thu thu thé hé F2 nhan théy co su
phan ly vé dang hoa & cac ca thé F2 cu thé duoc thé hién & Hinh 4.54 véi ti 1é cao nhat
1a dang hoa vira phai chiém 61%, dang hoa cong xubng gidng véi & Stng chiém 21%
va dang hoa thang lén gidng voi 6t Hiém chiém it nhat 18%. Nhu vay, phan 16n cac c4
thé F2 c¢6 dang hoa trung gian gitta Simg va Hiém, dang hoa giéng véi Stng va Hiém
cling c6 xuat hién tuy nhién véi sb luong it va gibng voi Stng nhiéu hon gibng voi
Hiém.
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Sirng (me) cong xudng x Hiém (cha) thang 1én
F1 Vira phai

-

= 1:congxuBng = 2:viraphai = 3:thinglén

Hinh 4.54: Phan b cac dang vi tri hoa t6 hop lai Stmg-Hiém

(A) (B) ©) (D) (E)
Hinh 4.55: Vi tri hoa t6 hop Stng-Hiém

(A: Stmg (me) cong xudng, B: Théng 1én, C: Vira phai, D: Cong xudng, E: Hiém
(cha) thang 1én)

Mau canh hoa cua cac ca thé F2 déu c6 mau tring giéng nhu cua ciy 6t Sing
va cay 6t Hiém (Hinh 4.56).

(A) (B) (©) (D)
Hinh 4.56: Mau bao phan t6 hop Simg — Hiém
(A: Stng (me) bao phdn mau xanh, B: Bao phan xanh, C: Bao phan tim,
D: Hiém (cha) bao phén tim)

Déi véi tinh trang mau bao phan nhan thiy c6 sy phan ly chi ¢6 2 mau 1a mau
xanh giong &t Sung (87%) va mau tim giong 6t Hiém (13%). Nhu vay doi véi tinh
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trang mau bao phan nhan thay phan 16n cac c4 thé F2 déu co6 biéu hién thién vé giéng
me nhiéu hon gidng véi cdy lam cha.

Sirng (me) xanh x Hiém (cha) tim
F1 xanh

® 1:xanh = 2:tim

Hinh 4.57: Mau bao phan t6 hop Simg — Hiém

b) Dang trai
Két qua tong hop cho thiy kich thudc trai co sy phan bd khac nhau thé hién ¢
Hinh 4.58:
Phan trdm (%)
7%
6%
5%
4%
3%
2%
1%

0%

4,3 I
4,5 I
4,6 WEm—
4,7 I
50—
5,2 I
5,3 I
56 I
6,1 I
6,2 I
6,3 I
6,4 I
6,5 I
6,7 I
6,8 I
7,0 I
72 F1 I

3,0 I
33 m—
3,5 I

3,7 (Hiém) T—
4,0 m—
73—
7,4 —
7,5 E—

7,7 —
7,8(Sing) I
8,0 I—
g2 I

8,3
g6 W
9,1 mmm

D6 dai (cm)

5,8 trung binh I —

Hinh 4.58: Kich thuéc trai (khong cudng) to hop Stng — Hiém

Péi véi tinh trang s6 lugng chiéu dai trai (khong cubng) co su phan ly vo ciing
da dang tir 3,0 cm dén 9,1 cm. Clng twong ty nhu dbi v6i cap lai Hiém — Stng céc ca
thé c6 xu huéng co chiéu dai gin véi gia tri trung binh gitta Hiém va Stmng hon 1a
gidng voi Hiém va Stmg. Tuy nhién ciing ¢ cac ca thé c6 kich thude nhoé hon so véi
ciy Hiém va 16n hon so véi cay Stng.
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Hinh 4.59: Dang trai t6 hop Stmg — Hiém

Hudng trai ciia cac ca thé F2 ciing c6 sy phan ly2 dang hudng 1én va hudng
Xuong trong d6 phan 16n cac ca thé ¢ dang huong xudng giong voi Sung chiém 83%
va sb it c6 dang hudng 1én gidng véi Hiém 17% (Hinh 4.60).

Sirng (me) hwéng xudng x Hiém (cha) hwéng lén
F1 huéng xudng

= 1: huéng xuéng = 2: huwéng 1én
Hinh 4.60: Hudng trai to hop lai Stmg — Hiém
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(A) (B) (® (D)

Hinh 4.61: Hudng trai to hop Simg — Hiém
(A: Stmg (me) huéng xudng, B: Huéng xudng, C: Hudng |én, D: Hiém (cha) hudng Ién)

Vé d6 cong nhén thy ciing c6 su phan ly 2 dang thang va cong & cac ca thé F2
ctia cap lai Stmg — Hiém trong do6 phan 16n céc ca thé F2 c6 dang trai cong gidng vai
trai cua cay me Ot Stmg chiém ti 1& 16n 79% va chi c6 21 % cac ca thé c6 dang trai
thang gidng véi cay cha ot Hiém. Nhu vay d6i v6i cap lai nay phan 16n ca thé c6 dang
trai cong thién vé gidng véi me hon 1a gidng véi ciy cha (Hinh 4.62 va 4.63).

Strng (me) cong x Hiém (cha) thang
F1 thang

= 1:cong = 2:thing

Hinh 4.62: Do cong clia trai to hgp Hiém — Simng
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Hinh 4.63: D6 cong trai t6 hop Hiém — Stng
4.2.4.3 T6 hop Sirng - Ca F»
a) Dang hoa
Khi lai giira cay Stmg c6 hoa huéng xudng véi cay 6t Ca cd hoa hudng 1én thu

dugc F1 co dang hoa vira phai. D4i v6i cac ca thé F2 c¢6 sy phan ly ca 3 dang hoa
huéng xudng, vira phai va hudng 1én.

Sirng (me) cong xudng x Ca (cha) thang lén
F1 vira phai

® 1:congxubng = 2:viraphdi = 3:thdnglén

Hinh 4.64: Phan b cac dang vi tri hoa t6 hop lai Stg-Ca

Két qua Hinh 4.64 cho thiy phén 16n céac ca thé F2 ¢6 vi tri hoa vira phai (59%)
trung gian gitra hudng 1én va huong xuodng, c6 22% ca thé c6 hoa cong xubng va 19%
c4 thé c6 huéng hoa thang 1én. Nhu vay ddi véi cap lai nay da so cac ca thé c6 dang
hoa trung binh gitra cha va me, va cac ca thé c6 vi tri hoa gidng cha va gidng me ciing
tuong duong gan bang nhau.
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(A) (B) (©) (D) (E)

Hinh 4.65: Vi tri hoa t6 hop Stmng-Ca

(A: Stmg (me) cong xudng, B: Cong xubng, C: Vira phai, D: thang 1én, E: Ca (cha)
thang 1én)

Doi voi tinh trang mau bao phan nhan thiy phan 16n céac ca thé F2 déu c6 bao
phan mau vang gidng véi cdy cha Ca chiém 65%, 11% ca thé xuat hién mau bao phan
mau xanh giéng voi cdy me Sung, 15% ca thé c6 mau bao phén tim nhat va 9% ca thé
c6 mau bao phan mau tim. Nhu vay dm voi cdp lai nay ngoai xuat hién 2 mau bao
phan giéng véi Stg va Ca thi con xuét hién cac mau bao phan mai d6 1a tim nhat va
tim (Hinh 4.67).

(©)

(F) (G) (H)
Hinh 4.66: Mau bao phan t6 hop Stng — Ca

(A: Sung (mg) bao phép mau Xanh, B: Ca (cha) bao phan vang, C, D: Bao phan vang, E: Bao
phan xanh, F,G: Bao phan tim nhat, H: Bao phan tim
Bén canh d6 d6i véi tinh trang mau canh hoa ciing c¢6 su da dang véi cac mau
trang, trang nga, hoi vang va c6 ca ca thé c6 canh hoa mau hoi vang va c6 chim vang
trén canh hoa. V& sb lugng hoa trén nach cling co sy xuét hién céc ca thé co nhiéu hoa
trén nach giéng cdy 6t Ca tuy nhién phan 1én thi chi c6 1 hoa trén nach.
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Sirng (me) xanh x Ca (cha) vang
F1 vang

%

= 1:vang = 2:xanh = 3:tim nhat 4: tim

Hinh 4.67: Mau bao phén t6 hop Simg - Ca

b) Dang trai

C6 trai c6 chiéu dai nho hon so véi trai Ca. Tuy nhién phan 16n trai déu 6 kich thude
nhd hon 6t Strng va nho hon kich thudc trung binh gitta 6t Ca va &t Sung. Qua do
nhan thay phan 16n cac ca thé co kich thudc trai thién vé gidng vdi trai 6t Ca nhiéu
hon, chimg to sy anh hudng ciia ciy cha Ca 18n kich thude trai cta cac ca thé F2 (Hinh
4.68).

Vé kich thudc trai (khong cudng) co su phan bd da dang tir 1,8 cm dén 4,1 cm.

Phan tram (%)

10%

9%

8%

7%

6%

5%

4

=S

3%

2%

1%

0%

1,8 20 23 24 25 26 28 30 32 34 35 36 37 38 39 40 41 64 7,8
Ca trung Sirng

binh
Po dai IPcm}

Hinh 4.68: Kich thudc trai (khong cudng) to hop Hiém — Simg
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Hinh 4.46: Dang trai to hop Stng — Ca
V& huéng trai c6 sy phan ly thanh 2 huéng chu yéu & thé h¢ F2 do6 1a huéng lén
giong voi Ca la 63% va hudng xudng giong voi Sung la 47% (hinh 4.69). Nhu vay cap
lai nay ¢ thé hé F2 c¢6 su phan ly hudng trai giong véi cay dung lam cha cao hon cay
me.

Sirng (me) huéng xudng x Ca (cha) huéng 1én
F1 huéng xudng

s 1: huéng xuéng = 2: huéng Ién

Hinh 4.69: Hudng trai t6 hop lai Stmg - Ca
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Hinh 4.70: Hudng trai to hop Simg - Ca
(A: Stmg (me) huéng xudng, B: Huéng xubng, C: Hudng 1én, D: Ca (cha) hudng Ién)

Sirng (me) cong x Ca (cha) thang
F1 thang

= 1:cong = 2:thing

Hinh 4.71: D6 cong cua trai t6 hop Stng - Ca

Céc trai ctia cdy lai F2 xuat hién cac trai dang cong va thang. Vi cdy Simg c6 dang tréi
cong chinh vi vdy phan 16n con lai ¢ thé hé F2 xuat hién dang trai cong giong vdi Stng cu thé
chiém 87%, dang trai thang chiém ty 1¢ it hon rat nhiéu chi 13% (hinh 4.71).

Hinh 4.72: D6 cong trai t6 hop Stng — Ca

133



4.2.4.4 T6 hop Ca - Sing F,
a) Dang hoa

Khi lai giira cdy 6t Ca c6 hoa huéng 1én véi cy 6t Stng co hoa hudng xudng
thu dugc F1 ¢6 dang hoa vira phai. Dbi v6i cac ca thé F2 ¢ su phan ly ca 3 dang hoa
huéng xudng, vira phai va hudng 1én.

ca (me) thang lén x Strng (cha) cong xudng
F1 vira phai

m 1:congxudng = 2:viraphdi = 3:thdnglén

Hinh 4.73.: Phin b cac dang vi tri hoa td hop lai Ca-Simg

Két qua Hinh 4.73 cho thiy phan 16n céc ca thé F2 co vi tri hoa vira phai (45%)
trung gian gitra hudng I1én va huong xudng, co 18% ca thé ¢6 hoa cong xubng va 37%
c4 thé co hudng hoa thang 1én. Nhu vay d6i voi cap lai nay da so cac ca thé co dang
hoa trung binh giita cha va me, va cac ca thé ¢ vi tri hoa gidng me nhiéu hon gap doi
Vi cac ca thé co hoa giéng cha.

(A) (B) © (D) (E)

Hinh 4.74: Vi tri hoa t6 hop Ca - Sing

(A: Ca (me) thang 1én, B: Thing 1én, C: Viura phai, D: Cong xudng, E: Stmng (cha)
cong xuong)
Dbi véi tinh trang mau bao phan nhan thay phan 16n cac ca the F2 déu co bao
phan mau vang glong v6i cay cha me Ca chiém 13%, 8% ca thé xuat hién mau bao

phan mau xanh gidng voi cdy cha Stmg, 12% ca thé c6 mau bao phan tim nhat va 7%
cé thé c6 mau bao phan mau tim. Nhu vay ddi véi cap lai ndy ngoai xuat hién 2 mau
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bao phéan giéng v&i Stng va Ca thi con xudt hién cdc mau bao phan méi d6 1a tim nhat
va tim (Hinh 4.75).

Ca (me) vang x Strng (cha) xanh
F1 vang

-

m 1:vang = 2:xanh = 3:tim nhat 4: tim

Hinh 4.75: Mau bao phan t6 hop Ca — Stng

(A) (B) (©) (D) (E) (F)

Hinh 4.76: Mau bao phan t& hop Ca — Stng
(A: Ca (me) bao phefln mau vang, B: Sung (cha) bao phan xanh C: Bao phan vang, D: Bao
phan xanh, E: Bao phan tim nhat, F: Bao phan tim dam)

Bén canh d6 d6i véi tinh trang mau canh hoa ciing c¢6 su da dang véi cac mau
trang, trang nga, hoi vang va co ca ca thé c6 canh hoa mau hoi vang va c6 chim vang
trén canh hoa. V& sb lugng hoa trén nach ciing co6 su Xuét hién cac ca thé cb nhiéu hoa
trén nach giéng ciy 6t Ca tuy nhién phan 16n thi chi c6 1 hoa trén nach.

b) Dang trai

V& kich thudc trai (khong cudng) co su phan bd da dang tir 1,3 cm dén 5,4 cm.
Co trai ¢ chiéu dai nhé hon so véi trai Ca. Tuy nhién phan 16n trai déu c6 kich thuéc
nhé hon 6t Stng va nho hon kich thude trung binh gitra 6t Ca va 6t Sung. Qua do
nhan thiy phan 16n cac ca thé co kich thuée trai thién vé giéng véi trai 6t Ca nhidu
hon, chimg t6 c6 su dnh huéng nhiéu cia cidy me Ca 1én kich thudc trai cua cac ca thé
F2 (Hinh 4.77).

135



0%

NG

™
A

Hinh 4.78: Dang trai to hgp Ca — Simng

Y

Hinh 4.77: Kich thuéc trai (khong cudng) t6 hop Ca — Stng

Phan trdm (%)

RN I : 9 B % 8 N b

i h@ f\,ro ,.;} ﬂ:‘b F‘,c‘a -‘b? o;:" 4,‘? o;? 17;\ e;? [ A S A AR~} ‘3‘60
o&’h

<&
o

136

S
5



ca (me) hwdng l1én x Sirng (cha) huwéng xudng
F1 huwdng xudng

= 1: hwéng xubng = 2: hwéng 1én

Hinh 4.79: Hudng tréi t6 hop lai Ca — Sing

Cay me Ca c6 trai hudng 1én va cay cha Sung c6 trai huéng xudng, thé hé F2 co sy
phan ly thanh 2 dang huéng 1én va hudng xudng véi ti 1¢ gan nhu nhau. Tuy nhién ty 16 co thé

c6 trai huéng 1én gidng cdy me Ca (56%) cao hon so véi ca thé co trai hudng xudng (44%)
(hinh 4.79).

(A) (B) ©)

Hinh 4.80: Huéng trai t6 hop Ca — Stng
(A: Ca (me) hudng 1én, B: Hudng 1én, C: Hudng xudng, D: Simg (cha) hudng xubng)

Ca (me) thang x Strng (cha) cong
F1 thang

m 1:cong = 2:thing

Hinh 4.81: Do cong ctia trai to hop Ca— Sing

137



Phan 16n trai c6 dang thang gidng Ca (88%) va phan con lai c¢6 dang cong gidng
Sung (12%).

Hinh 4.82: D¢ cong trai t6 hgp Ca — Simg
Nhu véy khi lai giita cic cha me c6 kiéu hinh dang trai khac nhau da khao sat
duoc sy phan bd vé kiéu hinh cua con lai & thé hé F1 va F2 tir 46 lam co s& dé danh
gia va chon loc cho nhitng budc tiép theo cua cong tac chon tao gidng 6t.

Costa et al. (2016) d& mo6 ta tinh da dang di truyén bang cach sir dung cac dic
tinh hinh thai va cac ddu phén tir ca gidng cha me 1a Capsicum annuum (UFPB-01 va
UFPB-137), C. baccatum (UFPB-72) va C. chinense (UFPB-128) va cac gidng lai
khac nhau cia chung (01x128, 72x128 va 137x128), 17 doan mdi di tao ra 58 dai da
hinh cho phép uéc tinh sy da dang di truyén giita cha me va cdy lai, va nhiing két qua
nay da khang dinh két qua phan tich hinh thai hoc. Két qua Chiéu dai trai va ning suét
hat / qua (SYF) cho thiy su khac biét cao nhat. Tinh da da dang nhat 13 duong kinh trai
ciy 16n nhét (26,42%). Pic diém it c6 ¥ nghia nhat 13 d6 day mang (0,33%). Céac két
quéa nay khang dinh C. annuum da c6 mdi quan hé ho hang gan C. chinense so véi C.
baccatum.
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CHUONG 5: KET LUAN VA KHUYEN NGHI

5.1. Két luén

- Khao sat duoc su thay dbi di truyén o thé hé T1 cia viéc ghép cac cip ghép
thuan nghich Stmg véi Hiém va Hiém véi Ca dua vao cac dic tinh nong hoc va dau
phan tr SSR va diu phén tir SNP voi két qua nhu sau:

+ Cap ghép Stng-Hiém: nhén thiy c6 su thay dbi hinh thai trén tinh trang
hoa cu thé & mau bao phan, tinh trang 14 gdy thay d6i hinh dang va kich thudc 14, tinh
trang trai c6 hinh dang khong khac v6i canh Hiém tuy nhién c6 sy thay ddi theo hudng
tang kich thuéc trai va khdi luong trai & mot sé nghiém thirc S-H 60-20, S-H 60-25 va
S-H 70-25. biéu nay cho thay c6 sy anh hudng cua gdc ghép Stng c6 kich thude 16n
d3 lam tang kich thudc cia cdy ghép cao hon canh ghép Hiém.

+ Cap ghép Hiém-Stng: nhan thiy c6 sy thay dbi trén tinh trang mau bao phan
ctia hoa, hinh dang va kich thudc 14, vé trai phan 16n c6 kich thudc va khéi lugng nhod
hon canh ghép Stng. Piéu nay cho thiy ¢ thé co sy anh huong ciia gdc ghép Hiém
1én canh ghép vi gbc ghép Hiém c6 cac thong s trén trai nho hon gdc Stng.

+ Két qua khao sat dya trén cac cip modi SSR lién két chit véi gen quy dinh tinh
trang trai nhan thiy khong co6 su khéac biét giita cac nghiém thirc ghép va goc ghép véi
ciy ghép o tat ca cac cap ghép. Piéu nay 1 do & cac locus nay khong co sy khac biét
giita cac gbc ghép va ciy ghép nén chua phat hién duoc sy anh hudng cia ciy ghép.

+ Két qua khao sat dua vao ving gen CaOvate quy dinh hinh dang trai trén 6t
nhan thay ciy ghép déu thién vé giong véi canh ghép. Két qua nay phu hop véi két qua
quan sat trén hinh dang trai ctia cay ghép. Dang trai trén ciy ghép thién vé gidng voi
canh ghép.

- Khao sat su thay dbi cua thé hé lai F1 gilta cac cap lai va cha me dua trén két
qua noéng hoc va viing gen CaOvate nhan thay két qua nhu sau:

+ Cap lai thuén nghich giita Strmg va Hiém: c4c tinh trang hoa thé hién mau bao
phan trung gian gitta cha va me, tinh trang 14 thién vé giéng véi Stng, tinh trang trai
giita phép lai thuan va nghich tuong tu nhau va c6 dang va kich déu thién vé giéng voi
cdy Stmg. Vé hudng trai ca hai phép lai déu c6 hudng trai chi dia giéng nhu 6t Sing.
Diéu nay c6 thé két luan gen quy dinh tinh trang trai & ciy Stmg 13 gen troi hon so véi
cay Hiém.

+ Cap lai thuan nghich giita Stmg va Ca: cac tinh trang hoa thé hién dang canh
hoa gidng Stimg nhung mau bao phan ca 2 phép lai déu c6 mau vang giong véi Ca. Doi
v6i tinh trang 14 cdp Stmg- Ca c6 dang 14 gibng me Stng va cip Ca-Simg c6 dang 14
gidng me Ca, & day co thé két luan tinh trang 14 c6 sy di truyén theo dong me. Vi tinh
trang trai nhan thay ca 2 phép lai thuan nghich déu c6 dang trai giong nhau véi kich
thudc va dang trai trung gian gitta cha va me, dac bi¢t ca 2 déu c6 trai chi dia giéng
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nhu 6t Simg, tir 6 c¢6 thé két luan gen quy dinh huéng trai cia cdy Simg troi hon ciy
Ca.

5.2. Khuyén nghi

- Di v6i ghép: can khao sat thém & nhirng do tudi va chiéu dai gbc ghép khac
dé tim thay su anh hudng cta gdc ghép 1én cay ghép & tinh trang trai nhiéu hon; st
dung cac cip moi SSR khac lién két véi cac tinh trang 14 va hoa (mau bao phan) va cac
ving gen quy dinh 2 tinh trang trén dé khao sat su thay doi vé mit di truyén cua ciy
ghép, vi trén thuc té cac cay ghép c6 su thay dbi & 2 tinh trang |4 va hoa.

- P6i v6i lai: khao sat thém sy thay doi ciia cac ving gen quy dinh cac tinh
trang khac nhu 14 va hoa.
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PHU LUC A: BANG PHAN TiCH ANOVA

Cip ghép giira Hiém va Sirng
Bang A.1: Phan tich phuong sai (ANOVA) chiéu cao cdy luc trd cip ghép Stng-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thtrc 7 328,887 46,984 2,315 0,035
Sai s6 72 1461,100 20,293

Téng 79 1789,987

Bang A.2: Phan tich phuong sai (ANOVA) chiéu cao cdy ltc chin cap ghép Stmg-Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 587,200 83,886 3,206 0,005
Sai s6 72 1884,000 26,167

Tong 79 2471,200

Bang A.3: Phan tich phuong sai (ANOVA) chiéu cao cay luc tr6 cip ghép Hiém-Simng

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 328,887 46,984 2,315 0,035
Sai s 72 1461,100 20,293

Tong 79 1789,987

Bang A.4: Phan tich phuong sai (ANOVA) chiéu cao cay lac chin cap ghép Hiém-Simg

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong
Nghiém thirc 7 587,200 83,886 3,206 0,005
Sai s6 72 1884,000 26,167

Béng A.5: Phén tich phuong sai (ANOVA) chiéu dai 14 cip ghép Hiém-Simng

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong

Nghiém thire 7 2071,648 295,950 587,718 0,000
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Sai sb 792 398,817 0,504
Téng 799 2470,466

Bang 6: Phan tich phuong sai (ANOVA) chiéu dai 14 khong cudng cap ghép Hiém-Simg

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 1639,609 234,230  2579,035 0,000
Sai s& 792 71,930 0,091

Téng 799 1711,539

Bang 7: Phan tich phuong sai (ANOVA) chiéu rong 14 cap ghép Hiém-Simg

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 251,476 35,925 838,199 0,000
Sai s6 792 33,945 0,043

Tong 799 285,421

Bang 8: Phan tich phuong sai (ANOVA) ti s6 dai/rong 14 cap ghép Hiém-Stmng

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 109,011 15,573 460,451 0,000
Sai s6 792 26,786 0,034

Tong 799 135,797

Bang 9: Phan tich phuong sai (ANOVA) chiéu dai 14 cip ghép Stng-Hiém

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1717,821 245403 664,761 0,000
Sai s& 792 292,375 0,369

Tong 799 2010,195

Béng: 10 Phan tich phuong sai (ANOVA) chiéu dai 14 khéng cudng cap ghép Stmg-Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong

Nghiém thire 7 1546,336 220,905 1176,288 0,000
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Sai sb 792 148,736 0,188
Tong 799 1695,073

Bang 11: Phén tich phuong sai (ANOVA) chiéu rong 14 cip ghép Stng-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 185,190 26,456 412,395 0,000
Sai s& 792 50,808 0,064

Téng 799 235,998

Bang 12: Phén tich phuong sai (ANOVA) ti s6 dai/rong 14 cip ghép Stmg-Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 46,524 6,646 117,916 0,000
Sai s6 792 44,641 0,056

Tong 799 91,165

Bang 13: Phan tich phuong sai (ANOVA) chiéu dai trai cap ghép Stmg-Hiém

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 825,225 117,889 510,767 0,000
Sai s6 792 182,800 0,231

Tong 799 1008,025

Bang 14: Phan tich phuong sai (ANOVA) chiéu dai trai khong cudng cap ghép Stmg-Hiém

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1533,144 219,021 2138,189 0,000
Sai s& 792 81,127 0,102

Téng 799 1614,271

Béng 15: Phan tich phuong sai (ANOVA) dudng kinh trai cap ghép Stng-Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong

Nghiém thire 7 35,352 5,050 66,527 0,000
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Sai sb 792 60,124 0,076
Téng 799 95,476

Bang 16: Phén tich phuong sai (ANOVA) ti s6 dai/réng trai cip ghép Stmg-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 179,628 25,661 64,023 0,000
Sai s& 792 317,443 0,401

Téng 799 497,071

Bang 17: Phén tich phuong sai (ANOVA) khdi luong trai cip ghép Stng-Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 725,478 103,640 2065,869 0,000
Sai s6 792 39,733 0,050

Tong 799 765,210

Bang 18: Phan tich phuong sai (ANOVA) s6 hat cip ghép Stmg-Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 23614,219 3373,46 61,465 0,000
Sai s6 792 43467,97 54,884

Tong 799 67082,189

Bang 19: Phan tich phuong sai (ANOVA) trong lurgng hat trén trai cap ghép Stmg-Hiém

Nguon bién Do twdo Tdéng binh phuong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 2,242 0,320 185,229 0,000
Sai s6 792 1,370 0,002

Téng 799 3,612

Béng 20: Phan tich phuong sai (ANOVA) sb trai trén cay cip ghép Sumg-Hiém

Nguonbién Do tydo Tong binh phuwong  Trung binh binh Ftinh  Sig
dong phuong

Nghiém thtc 7 4874,287 696,327 10,331 0,000
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Sai sb 72 4852,900 67,401
Téng 79 9727,188

Bang 21: Phén tich phuong sai (ANOVA) khdi lugng trai trén ciy cip ghép Stmg-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 63067,057 9009,580 85,216 0,000
Sai s& 72 7612,324 105,727

Téng 79 70679,381

Bang 22: Phén tich phuong sai (ANOVA) chiéu dai trai c6 cudng cip ghép Hiém-Stng

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 697,875 99,696 249,002 0,000
Sai s6 792 317,104 0.4

Tong 799 1014,979

Bang 23: Phan tich phuong sai (ANOVA) chiéu dai trai khong cudng cip ghép Hiém-Sing

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1672,528 238,933 880,368 0,000
Sai s6 792 214,949 0,271

Tong 799 18874777

Bang 24: Phan tich phuong sai (ANOVA) chiéu dai cudng trai cip ghép Hiém-Stng

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 315,192 45,027 259,094 0,000
Sai s& 792 137,64 0,174

Téng 799 452,832

Béng 25: Phan tich phuong sai (ANOVA) dudng kinh trai cap ghép Hiém-Simg

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong

Nghiém thire 7 48,125 6,875 545,812 0,000
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Sai sb 792 9,976 0,013
Téng 799 58,101

Bang 26: Phén tich phuong sai (ANOVA) ti s6 dai trén rong trai cip ghép Hiém-Stng

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 197,533 28,219 70,368 0,000
Sai s& 792 317,606 0,401

Téng 799 515,139

Bang 27: Phén tich phuong sai (ANOVA) khdi lugng trai cip ghép Hiém-Sung

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 753,160 107,594 365,071 0,000
Sai s6 792 233,419 0,295

Tong 799 986,579

Bang 28: Phan tich phuong sai (ANOVA) sb trai trén cay cip ghép Hiém-Simg

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 12705 1815,027 136,940 0,000
Sai s6 72 954,300 13,254

Tong 79 13659,488

Bang 29: Phan tich phuong sai (ANOVA) khéi luong trai trén cdy cip ghép Hiém-Sing

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 59934,621 8562,089 93,807 0,000
Sai s& 72 6571,695 91,274

Tong 79 66506,316

Cip ghép giira Hiém va Ca
Bang 30: Phén tich phuong sai (ANOVA) chiéu cao cay luc trd cip ghép Ca-Hiém

Nguonbién Do tudo Tong binh phuwong  Trung binh binh Ftinh  Sig
dong phuong

156



Nghiém thirc 7 3512,750 501,821 12,991 0,000
Sai s& 72 2781,200 38,628
Téng 79 6293,950

Bang 31: Phén tich phuong sai (ANOVA) chiéu cao cdy lc chin cip ghép Ca-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 3296,187 470,884 16,542 0,000
Sai s& 72 2049,500 28,465

Téng 79 5345,678

Béng 32: Phan tich phuong sai (ANOVA) chiéu cao cdy luc trd cip ghép Hiém-Ca

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 4452,800 636,114 26,762 0,000
Sai s 72 1711,400 23,769

Tong 79 6164,200

Bang 33: Phan tich phuong sai (ANOVA) chiéu cao cay lac chin cip ghép Hiém-Ca

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 5430,688 775,813 35,915 0,000
Sai s 72 1555,300 21,601

Téng 79 6985,988

Bang 34: Phan tich phuong sai (ANOVA) chiéu dai 1a khong cudng cip Ca-Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 4201,565 600,224  2993,653 0,000
Sai s6 792 158,795 0,2

Téng 799 4360,360

Béng 35: Phan tich phuong sai (ANOVA) chiéu rong 14 cip Ca-Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong
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Nghiém thirc 7 1212,943 173,278  2718,268 0,000
Sai s& 792 50,486 0,064
Téng 799 1263,430

Bang 36: Phén tich phuong sai (ANOVA) ti sé dai/rong 14 cip Ca-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 58,996 8,428 550,968 0,000
Sai s6 792 12,115 0,015

Téng 799 71,111

Béng 37: Phan tich phuong sai (ANOVA) chiéu dai 14 ¢6 cudng cap Hiém-Ca

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 5904,893 843,556  9804,201 0,000
Sai s6 792 68,144 0,086

Tong 799 5973,073

Bang 38: Phan tich phuong sai (ANOVA) chiéu dai 14 khong cudng cip Hiém-Ca

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 3744561 534,937 2999,831 0,000
Sai s6 792 141,231 0,178

Tong 799 3885,793

Bang 39: Phan tich phuong sai (ANOVA) chiéu rong 14 cip Hiém-Ca

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1469,279 209,897 3029,938 0,000
Sai s6 792 54,865 0,069

Téng 799 1524,144

Béng 40: Phan tich phuong sai (ANOVA) ti s dai/rong 14 cap Hiém-Ca

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong

158



Nghiém thirc 7 64,194 9,171 583,877 0,000
Sai s& 792 12,439 0,016
Téng 799 76,634

Bang 41: Phan tich phuong sai (ANOVA) chiéu dai trai c6 cudng cip Ca-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 598,432 85,490 0,000
Sai s& 792 62,774 0,079

Téng 799 661,206

Béng 42: Phan tich phuong sai (ANOVA) chiéu rong trai cap Ca-Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 348,347 49,764  2730,370 0,000
Sai s6 792 14,435 0,018

Tong 799 362,782

Bang 43: Phan tich phuong sai (ANOVA) chiéu dai trai khong cudng cip Ca-Hiém

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 182,4 26,057 765,629 0,000
Sai s6 792 26,955 0,034

Tong 799 209,355

Bang 44: Phan tich phuong sai (ANOVA) ti s6 dai/réng trai cip cap Ca-Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1588,222 226,889 878,458 0,000
Sai s6 792 204,558 0,258

Téng 799 1792,781

Béng 45: Phan tich phuong sai (ANOVA) khéi luong tréi cip ghép Ca-Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong
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Nghiém thirc 7 282,736 40,391 1179,593 0,000
Sai s& 792 27,119 0,034
Téng 799 309,855

Bang 46: Phén tich phuong sai (ANOVA) s trai trén cdy cip ghép Ca-Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 130750,587 18678,655 242,698 0,000
Sai s& 72 5541,300 76,963

Téng 79 136291,887

Bang 47: Phan tich phuong sai (ANOVA) khéi lugng tréi trén cay cip ghép Ca-Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1510796,349 215828,050 619,193 0,000
Sai s6 72 25096,581 348,564

Tong 79 1535892,929

Bang 48: Phan tich phuong sai (ANOVA) chiéu dai trai c6 cudng cip Hiém-Ca

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 1188,123 169,733  1911,554 0,000
Sai s6 792 70,324 0,089

Tong 799 1258,456

Bang 48: Phan tich phuong sai (ANOVA) chiéu dai khong cudng cip Hiém-Ca

Nguén bién ~ Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 284,985 40,712 1011,781 0,000
Sai s6 792 31,869 0,04

Téng 799 316,854

Béng 49: Phan tich phuong sai (ANOVA) chiéu rong trai cip Hiém-Ca

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong
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Nghiém thirc 7 193,947 27,707 615,626 0,000
Sai s& 792 35,645 0,045
Téng 799 229,591

Bang 50: Phén tich phuong sai (ANOVA) ti sb dai/rong trai cap Hiém-Ca

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 7 1044,288 149,184  2816,972 0,000
Sai s& 792 41,944 0,053

Téng 799 1086,232

Béng 51: Phan tich phuong sai (ANOVA) chiéu dai cudng trai cip Hiém-Ca

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thuc 7 345,636 49,377 467,397 0,000
Sai s6 792 83,668 0,106

Tong 799 429,305

Bang 52: Phan tich phuong sai (ANOVA) khdi luong trai cap ghép Hiém-Ca

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thtrc 7 170,138 24,305 302,669 0,000
Sai s6 792 63,600 0,080

Tong 799 233,738

Bang 53: Phan tich phuong sai (ANOVA) s6 trai trén cdy cip ghép Hiém-Ca

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 7 91034,588 13004,941 134,285 0,000
Sai s6 72 6972,900 96,846

Téng 79 98007,488

Béng 54: Phan tich phuong sai (ANOVA) khdi luong tréi trén cay cap ghép Hiém-Ca

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong
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Nghiém thirc 7 845987,795 120855,399 335,213 0,000
Sai s& 72 25958,426 360,534
Téng 79 871946,221

Cip lai giira Hiém va Sirng; Ca va Sirng

Béng 55: Phan tich phuong sai (ANOVA) chiéu dai 14 cdp lai F1 giita Hiém va Stng

Ngudn bién  Potwdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thtrc 3 249,797 83,266 315,223 0,000
Sai s6 396 104,603 0,264

Tong 399 354,4

Bang 56: Phan tich phuong sai (ANOVA) chiéu dai 1a khong cudng cip lai F1 gitra Hiém va
Sting

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig
dong phuong

Nghiém thirc 3 463,909 154,636 906,870 0,000
Sai 56 396 67,525 0,171

Tong 399 531,434

Bang 57: Phan tich phuong sai (ANOVA) chiéu rong 14 cap lai F1 giita Hiém va Stng

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 3 52,177 17,392 408,823 0,000
Sai s6 396 16,847 0,043

Téng 399 69,024

Bang 58: Phan tich phuong sai (ANOVA) ti s6 dai trén rong 1a cap lai F1 giita Hiém va Simng

Nguonbién Do tudo Tong binh phuwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 3 7,446 2482 66,301 0,000
Sai s 396 14,824 0,037

Téng 399 22269

Béng 59: Phan tich phuong sai (ANOVA) chiéu dai 14 cip lai F1 giita Stg va 6t Ca
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Nguon bién Do tudo Tdng binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 3 7735,470 2578,490  3910,605 0,000
Sai s& 396 261,106 0,659

Téng 399 7996,576

Bang 60: Phén tich phuong sai (ANOVA) chiéu dai 14 khong cudng cap lai F1 giita Stmg va
ot Ca

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thtrc 3 2882,433 960,811 1931,876 0,000
Sai s6 396 196,949 0,497

Téng 399 3079,382

Bang 61: Phan tich phuong sai (ANOVA) chiéu rong 14 cap lai F1 giita Stg va 6t Ca

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 3 1752,522 584,174  3442,566 0,000
Sai s6 396 67,198 0,17

Tong 399 1819,72

Bang 62: Phan tich phuong sai (ANOVA) ti s6 dai trén rong cua 14 cip lai F1 gitta Stng va ot
Ca

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig
dong phuong

Nghiém thtrc 3 37,111 12,370 777,789 0,000
Sai s6 396 6,298 0,016

Tong 399 43,410

Béng 63: Phan tich phuong sai (ANOVA) chiéu dai tréi cap lai F1 giita Hiém va Stng

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 3 526,068 175,356 401,233 0,000
Sai s6 396 173,069 0,437

Tong 399 699,137
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Béng 64: Phan tich phuong sai (ANOVA) chiéu dai trai khong cudng cap lai F1 giita Stng va
Hiém

Ngudn bién ~ Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 3 1009,970 336,657 1712,698 0,000
Sai s& 396 77,840 0,197

Téng 399 1087,810

Bang 65: Phén tich phuong sai (ANOVA) chiéu dai cudng trai cip lai F1 gitta Strng va Hiém

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thtrc 3 81,614 27,205 88,013 0,000
Sai 56 396 122,403 0,309

Téng 399 204,017

Bang 66: Phan tich phuong sai (ANOVA) chiéu rong trai cap lai F1 giira Stmg va Hiém

Nguon bién Do twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thtrc 3 19,865 6,622 521,509 0,000
Sai s0 396 5,028 0,013

Tong 399 24,893

Bang 67: Phan tich phuong sai (ANOVA) ti s6 dai trén rong trai cap lai F1 gitta Stng va
Hiém

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thuc 3 130,534 43,511 113,031 0,000
Sai s 396 152,440 0,385

Téng 399 282,973

Bang 68: Phan tich phuong sai (ANOVA) khdi lugng tréi cip lai F1 giira Stng va Hiém

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong

Nghiém thire 3 504,521 168,174 913,731 0,000
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Sai sb 396 72,884 0,184
Tong 399 577,406

Bang 69: Phén tich phuong sai (ANOVA) sé hat trén trai cap lai F1 giita Stmg va Hiém

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 3 4543,970 1514,657 22,569 0,000
Sai s& 396 26576,340 67,112

Téng 399 31120,310

Bang 70: Phén tich phuong sai (ANOVA) khdi lugng hat trén trai cip lai F1 giita Stmg va
Hiém

Nguonbién  Potudo Tong binh phuwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thuc 3 1,384 0,461 164,931 0,000
Sai s6 396 1,108 0,003

Tong 399 2,492

Bang 71: Phan tich phuong sai (ANOVA) s6 trai trén ciy cip lai F1 giita Stmg va Hiém

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thtrc 3 4226,600 1408,869 20,526 0,000
Sai s6 396 2471,000 68,639

Tong 399 6697,600

Bang 72: Phan tich phuong sai (ANOVA) khéi luwong trai trén cy cip lai F1 giira Stmg va
Hiém

Nguon bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 3 53253,654 17751,218 44,762 0,000
Sai s6 396 14276,603 396,572

Tong 399 67530,256

Béng 73: Phan tich phuong sai (ANOVA) chiéu dai trai cap lai F1 giita Stng va Ca

Ngudn bién Doty do  Tong binh phwong  Trung binh binh F tinh Sig
dong phuong
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Nghiém thirc 3 991,547 330,516 876,354 0,000
Sai s& 396 149,351 0,377
Téng 399 1140,898

Bang 74: Phén tich phuong sai (ANOVA) chiéu dai trai khong cubng cip lai F1 giita Strng va
Ca

Nguoén bién Do twdo Tong binh phwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thtrc 3 1411,692 470,564  2322,913 0,000
Sai s6 396 80,220 0,203

Téng 399 1491,912

Bang 75: Phan tich phuong sai (ANOVA) chiéu rong trai cip lai F1 giita Stmg va Ca

Ngudn bién Po twdo Tong binh phuong  Trung binh binh F tinh Sig

dong phuong

Nghiém thirc 3 131,612 43,871 1148,132 0,000
Sai s6 396 15,131 0,038

Tong 399 146,744

Bang 76: Phan tich phuong sai (ANOVA) ti s6 dai trén rong trai cdp lai F1 giita Simg va Ca

Nguonbién Do tydo Tong binh phuwong  Trung binh binh Ftinh  Sig

dong phuong

Nghiém thirc 3 684,763 228,254  1283,482 0,000
Sai s6 396 70,425 0,178

Tong 399 755,188
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PHU LUC B. HINH ANH SO SANH TRINH TU'

10 20 30 40 50 €a 70 an D pali)
T T T T e T T T L I,
TAAAAAAA ATGTGAAGAG GAGGAGATAC ATTTGG CCA TAAAGCCGCC AACTACTCCT CCGCGATTCA GTACTCATCA TGTTGAGAAG ACGGAGAAGA
e o T Bt et eaaan eeeeeeeee eaeaeeeee e e eaeaaan e
110 120 130 140 150 1led 170 180 130 200
T T L T L T e L I L B L
AGAAACGGAG AGTTAAAAAC ACGAAAACGA TAGAGC GATTAGAATG AGCACGTCTT CAGCTGAGGA GTACTGCAGA ACTCAAAGTG
210 220 230 240 250 260 270 280 250 300
T T e o L T L e o L I L T ey
TGAAACTTTG GTTTCATCTT CCAGAAGCTT CGATTTCTCG AGTGATGATG ATTCGTCTAC TGATTTTAAT CCTCAGTTGG TATATG TGAGACTGCT
310 320 330 240 350 2€e0 370 380 350 400
T L L L T
TTAGGC GTCGG GAGAAACGGC AACACCAAGA GGAGAGTGAA GCATTCTAGA CCAAGTTTCT CCTCTTCAAA AGGTAAAAGT ATTTGTGT
410 420 430 440 450 4€0 470 430 4580 500

B B B L A e B B B B B L It BRI I I I BRI I BRI I |
TCAATCATCT ACAAGTTAAT ATTTACAGAT AATCTTATTT TTAACTTTTC TATCTTATTT TAATGAAATA CTGGTATTAT AGTAGTGTAA ATATCTATAA
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T T T T T e e I L
GTTGTTTTAG ATCATAATTT TTTTTAAAAA TTTGAGCTTC CATCAAAATT CGTT T AAATTGAAAC AGAAGACTAT TTGATTTACC TTGTGTCGTT
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CCAATATGCT CCCTCTTGTG TGCTATTTAC TTTTTTTTAG GGTCAAGTAT GTGAAAACAT TTTAAAAATA TTTGACAATA CTTCTGCATA CTCCCTGAGT
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TTCAAATTGT CATGGTTCTC TTTCACATGT TTCTTTTTTA CCAAAAAAAA CATTTCTTAA GAAAAGGTTT ATAACTATTT TATCGTATTT GAACATTCAT
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T T T T T A ) I
AATTCTTGAG AGGAGAAATA TTCTTAAAAA GTACTACACA TAATCT CAGACAGAAA AAAGTATTAT TGTTATTAAA AAATACATAG TATGGAGTAT
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CCCATGTAGT GTAGATGGGA AAGTGAAGGA GAGCTTTCGC GATCGTGAAA ATCGCAGATC CCTTATGAAG ATTCAGAAAT CATGATGCAA TTGATAT

1110
ATGAATGTTT TGCGASCA

Hinh B.1. So sanh trinh tu gen CaOvate giita canh ghép Hiém va cdy ghép Stmng-Hiém
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GGCCAGTTTT TTTGAAACGG TTTTTAATCA TTATAATTAC GGATACCTAA AA TAAAGTC ACCCCAAATC TCAGARAAAG CGTCAACAAT CACCCCATGA

.GCC.AT ...AC.T... ....T..... T.T....... A
110 120 130 140 150 L1ed 170 1ls0 150 200
T e T T e )
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ATCGCGAAGA ATAGTGGCGG TTTATGGCCA ATGAACCCTC CTCT
WNLLGLG .

Hinh B.2. So sanh trinh tir gen CaOvate giita canh ghép Stng va cay ghép Hiém-Stng
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Hinh B.3. So sanh trinh tir gen CaOvate giita canh ghép Hiém va cay ghép Ca-Hiém
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Hinh B.4. So sanh trinh ty gen CaOvate giita canh ghép Ca va cay ghép Hiém-Ca
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PHU LUC C. HINH ANH GIAI TRINH TU
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VLY o lected: nons | Sample: 10-F |File: C:Users! Acer Dowaloads'Hiem TC - F gabl

400 410 420 430 440 430 460 470 480 490 300
TGATCAATCAT CTACAAGT TAATAT T TACAGATAATCTTATTTTTAACT T TTCTATCTTATTTTAAT GAAATACTGGTATTATAGTAGT GTAAATATCTATAAGTTGTTT

NWMNVWMMMVWNWAN\AN\%MMMMWAMNMNWNWMMWMAWW Nl m\m A

5" ABI Chromatogram: C\Users\Acer\Downloads\Hiem TC - F g.ab1

1000 \i Selected: none | S2mple: 10-F |File: C:iUsers\ Acer Dovnloads Hism TC - F g.2b1
570 5

510 520 330 5. 350 590 600
GTTTTAGAT CATAAT TTTTT T TAAAAAT TTGAGCT TCCAT CAAAATT CGTTACACATAAAT T GAAACAGAAGACTATTTGATTTACCTTGTGTCGTTCCAATATGCTC

& nBICh am: C:\Users\Acer\Downloads\Hiem TC - F g.ab1
,'_= Selectod: none |Sample: 10-F | File: C:Users\Acer Downloads(Hiem TC - F £.2b1
620 630 640 630 660 670 680 600 700

600 610 21
TCCAATATGCTCCCTCTTGT GTGCTATTTACTTTTTTTTAGGGT CAAGTATGT GAAAACATTTTAAAAATATTT GACAATACTTCT GCATACTCCCT GAGTTTCA

P—
ﬁy ABI Chromatogram: C:\Users\Acer\Downloads\Hiem TC - F g.ab1

e Selected: none | S2mPle: 10-F | File: C:Users\Acer Downloads Hism TC - F g.abl
7 72 73 5 7 77 7 7

00 120 800
TCAAATTGTCATGGTTCTCTTTICACATGT TTCTITTITTACCAAAAAAAACATTT CTTAAGAAAAGGTTTATAACTATTTTATCGTATTT GAACATTCATAAT

i
AT

171




% ABI Chromatogram: C\Users\Acer\Downloads\Hiem TC - F g.ab1

=]

s

VAL ccted none | Sample: 10-F |File: C/Users' Acer DovnloadsHiem TC - F gabl

200 310 820 330 840 850 360 T 880 390
ATTCTTGAGAGGAGAAATATTCTTAAAAAGTACTACACAGAGATAATCT GAGACAGAAAAAAGTATTATT GTTATTAAAAAATACATAGTATGGAGT

% ABI Chromatogram: CA\Users\Acer\Downloads\Hiem TC - F g.ab1

' Gelected: nong | S3mple: 10-F |File: C:Users\Acer Dowrloads Hiem TC - F gabl

890 900 210 20 230 240 250 960 T
TATGGAGTAT TAATTATGT TATGTCTCGAT AGGTAGAAGATCGTCGGTTTCTACATCAT CAGACAGCGAGTT ACC AGCTA GGTTATC

y ABI Chromatogram: C:\Users\Ace\Downloads\Hiem TC - F g.ab1

i” Selected: none | S2mple: 10-F |File: C:Users\Acer Downloads'Hiem TC - F 2.2b1

7 980 920 1000 1010 1020 1030 1040
GG TTATCAGTGTT C AAG AA G CT AATACCCATG TAGTGTAGAT GGG AAAG TG A4 GG A GAGCTITCG CG ATCGT G AA R4

% ABI Chromatogram: C:\Users\Acer\Downloads\Hiem TC - F g.ab1

N Coected: nons | Samsle: 10F | File: C:iUsers\Acer Downloads Hiem TC - F gabl

1040 1050 1060 1070
A

GTG AA RAA TC G C A G AT CcC T TATG AA G A TT C G AA AT C A TG A T CC AA T G A

% ABI Chromatogram: C:\Users\Acer\ Downloads\Sung TC-F g.ab1 (== =R

PN | Ciected: none | Semwls: C1F File: C:Users Acer Downloads Szag TC-F gabl

(=)

0 20 30 40 30 60 7 80 %0 100 110
GG CCAMTTTIT TGAAACNGNNTTTAN TC.TTAT A-TTACGGATACCTAAA ATAAAGTCGCCCCAAATCT CAGAAAAAGCGT CAACAATCACCCCATG ATAATCNTTTCCGTT

% ABICl C:\Users\Acer\Downloads\Sung TC-F g.ab1

e Selected: none | Sample: C1F |File: C:Users Acer Downloads Sung TC-F z.3b1

110 120 130 140 150 160 170 130 190 200 210
TCCGTTCAACGACAGAAAACATTGTAAAAGCTGTTCAAGCTCATTCTTCTCAAACATTTCCTTCTCCAATATCATTTCCATCATTGATCTCTTGAAATCTTCATAAGG

r A

KT E ] O
% aBICl C\Users\Acer\Downloads\Sung TC-F g.ab == ==

PN o ected: none | S2mPle: CLF File: C:Users Acer Downloads Sung TC-F abl

210 220 230 240 250 260 270 280 200 300 310
TTCATAAGGATCCTGCGATTTCTTCACGATCGCGAAGCTCTICCTTCACTTICCCATCTACACTACATGGTATTAGCTTICTT GAACACTGATAACCTAGCTGGT AAC

r MMMM\MJ\» vt e A A AN A M A A e e

.

% aBiCl C\Users\Acer\D TC-F gabl

(5 |l

e Selected: none | Sample: C1F |File: C:Users Acer Downloads Sung TC-F z.3b1

310 320 330 340 330 360 37 380 390 400 410
FGTAACTCGCTGTCTGAT GAT GTAGAAACCGACGATCTTCTACCTAT COGAGACATAACATAAT TAATACT CCATACTATGTATTTTTAATAACAATAATACTTITTITCT

/\n Anﬂn
Al

172



[= ]

% ABI Chromatogram: C:\Users\Acer\Downloads\Sung TC-F g.abl

N Selected: none | S2mple: CLF | File: C:Users Acer Dovnloads\Sung TCF g.2b1

Moo slnvinalaes T e T m/\l\m/\mm@ﬁ& ARG B8,
_

e

410 420 430 440 430 460 470 480 490 300 510
CTTTTTCTGTCTCAGATTATCT CT GTGTAGTACT TTTTAAGAATATTTCTCCTCT CAAGAATTAT GAATGTT CAAATACGATAAAATAGTTATAAACCTTTTCTTAA

% ABI Chromatogram: C:\Users\Acer\ Downloads\Sung TC-F g.ab1 E=REch

,‘_i' Selected: none | S2mple: C1F |File: C:\Users\Acer Downloads'Sung TC-F g:2bl

i _

510 520 530 340 350 360 7 580 390 600 610
TCTTAAGAAATGTTTTTTTTGGTAAAAAAGAAACATGT GAAAGAGAACCATGACAATTTGAAACTCAGGGAGTATGCAGAAGTATT GT CAAATATTTTTAAAATGTT

=

% ABI Chromatogram: C:\Users\Acer\Downloads\Sung TC-F g.ab1 ==

e Selectsd: none | S2mele: C1F File: C:iUsers\Acer Downloads Sung TC-F g.abl

]_/
e

T
——

630 650 660 670 700 710

610 620 3 640 7 680 7
TTAAAATGTTTTCACATACTTGACCCTAAAAAAAAGTAAATAGCACACAAGAGGGAGCATATTGGAACGACACAAGGTAAATCAAATAGTCTTCTGTTTCAATTTATG

% ABI Chromatogram: C:\Users\Acer\Downloads\Sung TC-F g.abl
,‘_i' Selected: none | Sample: C1F |File: C:Users! Acer Downloads'Sung TC-F 2.2b1

7 720 7 7 7 7 7 7 7 800 810
ATTTATGTGTAACGAATTTTGATGGAAGCT CAAAT TTTTAAAAAAAATTATGATCTAAAACAACTTATAGATATTTACACTACTATAATACCAGTATTTCATTAAAAT

r DY
e

. H i

(=)

% neiC C\Users\Acer\Downloads\Sung TC-F g.ab1 ===

N Selected: none | Samele: CLF |File: CilUsersl Acer Downloads Sung TC-F g.abl

810 820 830 840 350 7 390
TTAAAATAAGATAGAAAAGT TAAAAATAAGATTAT CTGTAAATATTAACTTGTAGATGATTGATCACACAAATACTTTTACCTTITTGAAGAGGAGAAACTTGGTCTAG

870

e

% ABI Chromatogram: C:\Users\Acer\Downloads\Sung TC-F g.ab1

e Selected: none | $mpls: C1-F |Fils: C:Users\Acer Dovaloads|Sung TC-F g.abl

910 920 930 840 350 960 7 930 920 1000 1010
TGGTCTAGAATGCTTCACTCTCCTCTTGGTGTTGCCGTTTCTCTTGTACCGACGCCTAATTGTAGCAGTCTCACATATAGTTITCCAACTGAGGATTAAAATCAGTAGA

r AL
: o

(= =)

% ABIC C\Users\Acer\D TC-Fgabl F=-]

,_ \ﬁ Selocted: none | S2mete: CL-F |File: C:Users\ Acer Downloads'Sunz TC-F z.abl

1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110
CAGTAGACGAATCATCATCACTCGAGAAATCGAAGCTTCTGGAAGATGAAACCAAAGTTTCAGTTITCCTCTTCACTTITCAGTTCTGCAGTACTCCTCAGCTGAAGACGTGC

% ABICh gram: C:\Users\Acer\Downloads\Sung TC-F g.ab1

,'_i' Selected: none | S2mple: C1F |File: C:Users\ Acer Downloads'Sung TC-F gabl

100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
AGTACTCCTCAGCTGAAGACGTGCTCATTCTAATCGCTCTACTCCNCG TTTCGTCTTTTAACTCTCCGTITTCTCTTICTCCGTCTICTCAA ATGATGAGTACTGAATCGCGA

% aBIC) CA\Users\Acer\D Sung TC-F g.ab1

r— mm Selocted: none |Semele CLF [File CUs

1200 1210 1220 1230 1240
AATGATGAGTACTGAATCGC GANGAATAGTGG CGG TTTATGGCCAATGANC CCTCCTC T

Acer Downloads'Sung TC-F z.abl

Hinh C.2. Két qua giai trinh tu gen CaOvate ciia giong ot Sing
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W a

A —

=)

BI Ci C:\Users\Acer'\Dq CTC.ab1 E

i Selected: none | 32mple: CTC_F [File: C:\UsersAcer Downloads|CTC.ab1

10 20 30 40 50 60 70 80 %0 100
44 GG A TG A(GAGGE 6 G A6 TACATTTG GCCATAAAGCCGCCAACTACTCCTCCGCGATTCAGTACTCATCATG TTGAGAAGAAGGAGAAGAAGAAACGGA

=]
% aBiC) gram: C:\Users\Acer\De CTC.ab1

N Selected: none | S2mple: CTC_F |File: C:iUsersiAcer Downloads CTC 2bl

170

100 120 130 140 150 7 190 200
CGGAGAGTTAAAAAGACGAAAACGAGGAGTAGAGCGATTAGAATGAGCACGTCTTCAGCTGAGGAGTACTGCAGAACTGAAACTGAAGAGGAAACTGAAACTTTGG

r

ool gt MMNWMMNWN\MMMNMVWWMMMM
F | ]

EN]
% niC C\Users\Acer\ Downloads\CTC.ab1 = EER =5
- ,‘_i' Selected: none | S2mpler CTC_F |File: C:\Users\Acer Dowaloads|CTC 2bl

200 210 220 230 240 250 260 2
AACTTTIGGTTITCATCTICCAGAAGCTTICGATTTICTCGAGTGATGATGATTICGTICTACTGATTTITAATCCTICAGTTGGA

2

yAB\f C\Users\Acer\ D loads\CTC.ab1

\ﬁ Selected: none  |S2mple: CTC_F [File: C:\Users\Acer Downloads\CTC.ab1

300 310 320 330 340 350 360 370 380 390 400

32 3 7
AATTAGGCGTCGGTACAAGAGAAACGGCAACACCAAGAGGAGAGT GAAGCATTCTAGACCAAGTTTCTCCTCTTCAAAAGGTAAAAGTATTTGT GT GATCAATCTT CTAC

_umJum ) , . oot

o e = o

H — mm  Selected: none |S2meler CTCF [File

% aBiC) C:\Users\Acer\Ds CTC.abl

sers\Acer Downloads'CTC abl

400 410 420 430 440 450 460 470 480 480 300
TCTTCTACAAGT TTATATTTACAGATAATTTTGT TTTTAACTTTTCTAT CT TATTTTAAT GAAATACTGGTATTATAGTAGT GTAAATACCTATAAGTTGTTTTAGAT

L4

yAE\f C\Users\Acer\Di loads\CTC.ab1

E L

L o lected: nons |3t CTC_F | File: C:Users! Acer Dowaloads CTC.ab1

300 i1 320 30 340 0 360 7 380 390 600
ITTTAGATCATAAT TT T T TCAAAAAATTTGAGCTT CCAT CAAAATTC GTTACACATAAATT GAAACAGAAGACTATTTGATTTACCTTGTGTICGTTCCRATAT GC

& Al

g —

Bl Chromatogram: C:\Users\Acer\Downloads\CTC.ab1

Ll S ected none |Szmple: CTC_F [File: CUserstAcer Downloads/ CTC.2b1

600 610 620 630 640 630 660 670 680 690
ATGCTCCCTCTTGTGT GCTATTTACATTTTTTTAGGGT CAAGT AT GT GAAAACATTTTAAAAATATTT GACAATACTTCTGCATACTCCCTGAGTCTCA A

L]

=

£ ABI Chromatogram: C:\Users\Acer\Downloads\CTC.ab1

A —

i Selected: none | S2mple: CTC_F |File: C:Users\ Acer Downloads\CTC.ab1

700 0 bl 730 740 750 760 770 780

690 7 T 7
TGAGTCTCA ATTGTICATGGTTCTICTTTCACATGTTTCTTTTT GTACC AAAAAAACCATTT CTT AA GAARA GOTTT AT AACTATTTT ATCGTAT

35 Earae

174



% ABI Chromatogram: C:\Users\Acer\Downloads\CTC.ab1 ==

| == Selected none |Sample: CTC_F |File: C:Users\Acer Downloads!CTC 2b1

780 790 800 810 820 830 840 850
GTATTT 6 A CATT CAT AA TT € TIT GA GA GGAC AA TATT € TT AAAAA GTACTACACAGA GAT AATCT GAGAC AG AA A A G

r/
EN]
T

% ABI Chromatogram: Ci\Usere\Acer\ Downloads\CTC ab1
| MU Selectad none |Sample: CTC_F [File: C:iUsers\cer Dowaloads CTC b1

850 860 870 880 8%0 900
AA A A GTA T AA T G T A TTIG AC A AT AC GT A & T AAT G AG T AT TT AG T AA TG C T AAT

V e S 11531, 113
Ll

% ABI Chromatogram: C\Users\Acer\Downloads\CTC ab1

| —'m== Selectsd nons |Sample: CTC_F |File: C:Users\AcerDownloads!CTC b1

860 870 830 800 900
A T M T G T A TTG AC A AT AC GT A G T AT G AG T AT TT AG T AA TG C T AAT G G T T

Hinh C.3. Két qua giai trinh tu gen CaOvate cua giong 6t Ca

% ABI Chromatogram: C:\Users\Acer\Downlasds\S-H -F ghép g.ab1

e Selected: none | S2mple: 2F |File: € Users\cer Downloads'S-H -F ghép g2bl

30 40 50 60 70

20 20
GGTAAAAAAAT GT GAAGAGGAGGANN ACA T TTGGGCCAT AAAGCCGCCAACTACTCCTCCGCGATTCAGTACTCATCATGTT GAGAAGACGGAGAAGAAGAAACGG

ABIC C:\Users\Acer\D H-F ghép g.ab1
L Gojected: none |Samsle: 2-F [File: C:lUsers\Acer Downloads' S-H -F ghip g.2b1
100 10 120 130 40 150 160 170 150 190 200
GAAGAAACGGAGAGTTAAAAAGACGAAAACGAGGAGTAGAGC GATTAGAATGAGCACGTCTTCAGCT GAGGAGTACT GCAGAACT GAAAGT GAAGAGGAAACT GAAA

ABIC C:\Users\Acer\D H -F ghép g.abl

PN Geleoted: ngne | S2mele: 2-F |File: CiUsers Acar Downloads S-H -F shép z3b1

20 241 230 270
\.%CIGA{ACTIIGGIIICATCIICCAG i{GCTTCG{IITCICG&GIG{IG{IG{IICGTCI iCIG{IITTiiICCIC{GITGG&{&CT ATAT GIG{GA_CT GCTACAAT

ABIC CA\Users\Acer\D H -F ghép g.abl

3

e Selected: none |S2mple: 2-F [File: C:UserslAcar Downloads S-H -F shép z:2b1

300 310 320 330 340 330 360 370 330 3%0 400
CTACAATTAGGCGTCGGTACAAGAGAAACGGCAACACCAAGAGGAGAGT GAAGCATTCTAGACCAAGTTTCTCCTCTTCAAAAGGTAAAAGTATTTGTGT GATCAATC

ABIC] C\Users\Acer\D loads\5-H -F ghép g.ab1

P lacted: none | S2ple: 2-F |File: CilserslAcer Dovaloads S 1 F ghip g.abl

400 410 420 430 440 430 460 470 480 420 500
[GATCAATCAT CTACAAGT TAATATTTACAGATAATCTTATTTTTAACT TTTCTATCTTATTTTAAT GAAATACTGGTATTATAGTAGT GTAAATATCTATAAGTTGT

———————————

ABICI gram: C:\Users\Acer\ D S-H -F ghép g.abl
noan \i Selected: nong | S3mple: 2-F |Fils: C:Users Acer Downloads'S-E -F ghép z.3bl
320 330 340 330 360 370 380 %0 600
{Gl’ TGITTT {G ’LIC’LI AATTTT TT T TAAAAATTTGAGCTITCCAT CAAAATTCGTTACACATAAATT GAAACAGAAGACTATTTGATTTACCTTGTGTCGTTCCAAT




B8 Mo

% ABI Chromatogram: C:\Users\Acer\Downloads\S-H -F ghép g.ab1

N Selected: none | Szmple: 2F | File: C:iUserslAcer Downloads S-H -F ghip z.3bl

600 610 620 630 640 630 660 670 650 690 7
TTCCAATATGCTCCCTCTTGTGTGCTATTTACTTTTTTTITAGGGT CAAGTATGTCGAAAACATTT T AAAAATATTTGACAATACTTCT GCATACTCCCTGAGTTTC

| ol hnaltlhan

il
% ABICl CAUsers\AcerD H -F ghép g.abl =N R =
N ted: none | Sample: 2F [File: C:Users Acer Downloads S-H F ghip g.ab

700 710 720 730 740 750 760 77 780 700 800
TTTCAAATTGTCATGGTTCTCTT TCACATGT TTCT T TT TTACCAAAAAAAACATTTCTTAAGAAAAGGTTTATAACTATTTTATCGTATTTGAACATTCATAA

% ABIC C:\Users\Acer\Downloads\5-H -F ghép g.ab1

,_\ﬁ Selected: none |S2mple: 2-F |File: C:Users\Acer Downloads'S-H -F shép £ abl

300 810 820 830 840 830 860 7 880 890 200
AATTCTTGAGAGGAGAATNATTCTTAAAAAGTACTACACAGAGATAA TCTGAAGAC AGAAA AAGTATTATNGT TATTAAAAATACATAN TTTGGAATATTA

% aeiC) gram: C:\Users\Acer\ D S-H -F ghép g.abl
,_\ﬁ Selected: nong | S2mele: 2-F |File: C:Users Acer Downloads'S-E -F zhép 2 2bl
900 220 3| 940 5 970 9580 950 1000
TTAATIAATGIAN TG NCTC GAT AGGATNAAAGATCNG CGGTTIT CCAA AAT AAT CAASACAGCGAGT TACCAN C TAGGTTA TCAGTGT T CAAGAAGCTAATTAC

Hinh C.4. Két qua giai trinh ty gen CaOvate cua cdy ghép Stmng-Hiém

% ABiCl C:\Users\Acer\Downloads\H-5 -F ghép g.ab1

e | Selocted: none |S2mple: 1-F [File: C:iUsers! Acer DownloadsiEL-S -F ghép £ 2b1

10 20 30 40 50 60 7 80 %0 100 11c
(ACANNC.ITGT G AGGAGG AGGAGAAMCATTTN GGCWGTATATAGCC GCCAACTACTCCT CCGCGATTCAGTACT CATCAT GTTGAGAAGACGGAGAAGAAGAAACGGA

A
]

=

% ABI Chromatogram: C:\Users\Acer\Downloads\H-5 -F ghép g.ab1

e Selected: none | S2mple: 1F File: C:iUsars\Acer Downloads H-8 -F ghip z.abl
150 130 200
GAACTGAAAGT GAAGAGGANACT

170

100 1o 120 130 14 3 160
AAGAAGAAACGGAGAGTTAAAAAGAC GAAAAC GAGGAGTAGAGCGATTAGAATGAGCACGTCTTCAGCTGAGGAGTACTGCA

% aBIC C\Users\Acer\Downloads\H-S -F ghép g.abl
N Selected: none | Ssmele 1F |File: CiUsersl Acer Downloads E-3 -F ghip z.3b1

200 210 220 230 240 250 260 270 280 290 300
AAACTGAAACTTTGGT ITCATCTI TCCAGAAGCTTICGATTTCT CTAGTGATGATGATTCGT CTACT GATTTTAATCCTCAGTTGGAAACTATAT GT GAGACTGCTAC

gram: C:\Users\Acer\Di -S -F ghép g.abl

,_\ﬁ Selected: nong | S2mple: 1-F |File: C:Users Acer Downloads H-S -F zhép zabl

300 310 320 330 340 351 360 37 380 3 400
GATC

GCTACAATTAGGCG GCGGTACAAGAGAAACGGCAACACCACGAGGAGAG GGAAGCATTCTAGACCAAGTTTICTCCTCTTCAAAAGGTAAAAGTATTTGTGT

176



% niC C\Users\Acer\Downloads\H-S -F ghép g.ab1 =R

P G lacted: none | S2mele: 1F |File: Cilsers\Acer Dovaloads -8 -F ghip gabl

=)

400 410 420 430 440 450 460 480 490 300
GTGATCAATCAT CTACAAGT TAATATTTACAGAT AAT CT TATTTTTAACT TTTCTATCTTAT TTTAAT GAAATACT GGTATTATAGTAGTGTAAATAT CTATAAC

% aeiC) gram: C:\Users\Acer\De -S -F ghép g.abl
,i\i Selected: nong | Sxmple: LF | Fils: C:iUssrs Acer Downloads H-S -F shép z.abl

300 310 320 330 340 330 360 7 380 390 600
AAGTTGTGT TAGAT CATAATTTITTITTTAAAAATNNGAGNNTCCAT CAAAATTCGT TACACATAAATT GAANCAGAA AACAATTTGATTTACCTTGTGTCGT

% aBiC) C:\Users\Acer\D H-S -F ghép g.abl

N Seleoted: none [ S2mele: 1F |File: CiUsers Acer Dovnloas E-S -F ehép 2.2bl

600 610 620 630 640 650 660 630 690
CGTTCCAATATGCTCCCTCTTOGTGTGCTATTTACTTTTTITTTAGGGTGGGAGGATGT GAGAACATTT TAATAATATTITGACAATACTT CTGTATACT CC

% ABI Chromatogram: C:AUsers\Acer\Downloads\H-S -F ghép g.ab1 E=m[EcE|

,_i' Selected: none |S2mple: 1F |File: C:Users\Acer Downloads H-8 -F ghép g.abl

]—/ e
i =] O]

700 T10 720 730 740 750 760 770 780

TGT-\I ACTCCCTGAGTTTCAAAATT GTCATGGGGONNNCTTTCACCATGTT TCTTTTTTTACCT AAAAAAAAAAT TTTT TCTTAAAAGGAG GATAA CTATT

% ABI Chromatogram: C:\Users\Acer\Downloads\H-S -F ghép g.ab1 ==
N Selected: none | $mels: L File: C:iUsersAcer Downloads -8 -F ghip z.abl

7 7 2 3 s 7

800 810 820 830 840 850 860
GATAACTATTAANTTICTTAATT TCAAAANATAACATAATTTCTT GTN NG GAG AAAAAATTTTTTTTTT ATAC AATTAACACCATG AAANN ANT

« - -] i
Hinh C.5. Két qua giai trinh tu gen CaOvate cta cdy ghép Hiém-Simg

gram: C:\Users\Acer\Downloads\H-C -F ghép.abl ==

& ABICh
it

Selected: none | S2mple: HC 6030_F |File: C/Users\Acer Dowmloads H-C -F zhip.abl

10 20 30 40 30 60 70 20 100
FSMYMVKEKG A G AG (GAGG /G 'TACATTTG GCCATAAAGCCGCCAACTACTCCTCCGCGATTCAGTACTCATCATGTTGAGAAGAAGGAGAAGAAGAAACGG A

% nBIC)

N o ected: none | S2mele: EC 6030_F |File: C:Users\Acer Downloads H-C -F ship.abl

C:\Users\Acer\D H-C -F ghép.abl

100 110 120 130 140 130 160 170 180 190 200
ACGGAGAGTTAAAAAGACGAAAACGAGGAGTAGAGC GATTAGAATGAGCACGTCTTCAGCTGAGGAGTACTGCAGAACTGAAACTGAAGAGGAAACTGAAACTTTG

e T N L PO T T LT, Mn/\ﬂ ﬂ Dothe il M nﬂ{\ ol
r vwwW\fvwwrwmvwwwwwwwwvwvwvwvvwwwmwwvvwwwwv\;muuwvwww uww Mmm

: _
C:\Users\Acer\Downloads\H-C -F ghép.abl (== ECR===

UL Glected: none | S2mels: EC 6030_F |File: C:Usersl Acer Dowmloads H-C -F ship.abl

200 210 220 230 240 230 260 270 280 290 300
ACTTTIGGTTICATCTTCCAGAAGCTTICGATTTICTCGAGTGATGATGAT TCGTCTACTGATTTTAATCCTCAGTTGGAAACTATATGTGAGACTGCTACAATTAGGCGTC

!““ i ottt hu_um.lu

()

% aBiCl gram: C:\Users\Acen\D -C -F ghép.abl E=NE=R|
,i\i Selected: nong | Sxmple: H-C 6030_F |File: C:Users\Acer Downloads H-C -F shép.abl

300 310 320 330 340 330 360 37 330 390 400
[TAGGCGTICGGTACAAGAGAAACGGCAACACCAAGAGGAGAGT GAAGCATTCTAGACCAAGTTTCTICCTICT TCAAAAGGTAAAAGTATTITGTIGT GAT CAATCTTCTACAA

by

Ll

f\

177



% ABI Chromatogram: C:\Users\AceriDi 1-C -F ghép.abl

PN Siected: none | Semele: E-C 6030 F | File: C:iUsers\Acer Downloads H-C -F shép.abl

=Y

5

S
-\{ICTTCI{C{{GIII{T-\ITT-\C-\G{I-\-\IIITGTIIII{{CITIICI-\ICII-\TIII{{TG-\-\{T{CIGGI{TI{T AGTAGT GTAAAT -\CCT -\I{{GIIGIITT{G-\]

Wwwmmwmmmwm

28 93 7

Ll

C\Users\Acer\D I

% aBiCl

N Selacted: none

ds\H-C -F ghép.abl

Sample: H.C 6030_F |File: C:\Users\ Acer Downloads H-C -F ghip.abl

=]

(s

500 510 520 530 540 350 560 380 590 600
TGT TTTAGAT CATAAT TT TT T CAAAAAATTTGAGCTTCCAT CAAAATTCGT TACACATAAATT GAAACAGAAGACTATTTGATTTACCTTGTGTCGTTCCAATATG

L

% aBIC)

i Selactd: none

C:\Users\Acer\Downloads\H-C -F ghép.abl

Samgle: H-C 6030_F |File: C:Users\Acer Downloads H-C -F ghép.abl

600 610 620 630 640 630 660 680 690
ATGCTCCCTCTTGTGTGCTATTTACATTTTTTTAGGGTI CAAGTAT GT GAAAACATTTT AAAAATATTT GACAATACTTCTGCATACTCCCTGAGTCTCAAATT

=

=]

=)

u

Ci\Users\Acer'\ D

& aBiC)

i Selectedt none

H-C -F ghép.abl
Samgle: H-C 6030_F |File: C:Users\Acer Downloads H-C -F ghép.abl

5 < “ 73 1

12 3 0 0
AATTGTCATGGT TCTCTTTCACATGTTTCTTTTT GTACCAAAAAAAACCATTTCTT AA GAARA GETTTATAACTATTTTATCGTATTT GAACATT C4

o

L

% ABI Chromatogram: C:\Users\Acer\ DownloadsiH-C -F ghép.abl

UL o ted: none | Semple: H-C 6030_F | Filer € UserstAcer Dovnloads H-C -F shipabl

300 810
CATT CATAA TT CTT GAGA GGAC R

r

820 830
ATATT CTT AAAAA GTACTACACAG AGAT

840 850 360
ATICT GA GACAG AA A A GTA T A TT G

TTA

1<

& aBiC) C:\Users\Acer\Downloads\H-C -F ghép.ab1
e Selected: none | Samele: H-C 6030_F |File: C:Users\Acer Downloads H-C -F ghép.abl
860 fl 880 890 900 210
A TT G TTATT AA W A TAC ATAAGT AT GG A G TATT AA T A TGA T AT GT CT C G A TT AC GG T
K| H
% ABI Chromatogram: C:\Users\Acer\Downloads\H-C -F ghép.ab1
Nl Selected: none | Samele: H-C 8030_F |File: C:Users\Acer Dovnloads BLC -F ghép.abl
200 910 920 930 940
TT AT GA T AT GT cCT C G A TT AC GG T A GC A A GA G A T T KC G CG G T C G(T cC G
K| 1]

Hinh C.6. Két qua giai trinh ty gen CaOvate ctia ciy ghép Hiém-Ca

% ABI Chromatogram: C:\Users\Acer\ Downloads\C-H -F ghép.abl

N o etted: none | Semele 4F | Fils: CiUssrstdcer Dovnloads!C-H -F shép.abl

10 20
4 SAKG ACC "WWG'WR APAGAG GAGGAR

30 40 30 60 7 80 %0 100
AACNMTTT GGCCAT AAAGCCGCCAACTACTCCT CCGCGATTCAGTACT CATCAT GTT GAGAAGACGGAGAAGAAGAAAC
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(=)

% hBI Chr C\Users\Acer\Downloads\C-H -F ghép.ab1 ===

ALY ected: none | Semele: 4-F |File: CiUsers\AcerDowaloads!C-H F ghip.abl

{{G{{{C GG AG {GTTAAAA,—\G{CG-\-\{-\CG-\GG AGTAG -\GCG-\IT-\G AAT G-\GC ACGTCTT C{GCTG AGG {GT ACT GCAG {{CIG{-\{GIG-\{G-\GG{{{CTG AAAC

WWMMMWW M%WWN\AMM\I\MN\MWM bbb

% ABI Chromatogram: C:\Users\Acer\Downloads\C-H -F ghép.ab

P S ected: none | Semele: 4F |File: C/Userstcer Dovnloads!C-H -F ghipabl

200 210 220 230 240 250 260 270 280 290 300
ACTGAAACTTTGGTTTCATCTTCCAGAAGCTTCOGATTTCTCGAGT GAT GATGATTCGTCTACT GATTTTAATCCT CAGTTGGAAACTATATGT GAGACT GCTACAATT

il WAW\MAMMMWMWMM\WMM it

¥ aBiCl C:\Users\Acen\Dy -H -F ghép.abl = [E==]

N o ected: none | S2mle: 4F | File: CiUsarsl Acer DownloadsC-H -F shép.abl

300 310 32 330 340 330 360 370 380 390

32
CTACAATTAGGCGICGGTACAAGAGAAACGGCAACACCAAGAGGAGAGT GAAGCATTCTAGACCAAGTTTCTICCTCTTCAAAAGGTAAAAGTATTTGT GTGATCAATCA

MN\/\/\aMV\M/\A/\fW\AAA[\/\N\A/\/mN\M/\AAAI\AWM/\J\NWV\AW\A[\AMAMAAN\/\N\N\AMWMMMM/\Af\AN\/\N\M\I\n

% aBICl C\Users\Acer\Downloads\C-H -F ghép.ab1 [r=-] @

L o ected: none | S2mele: 4F |File: CiUsars\ Acer Dowaloads!C-H -F ship.abl

400 410 420 430 440 430 460 7 480 480 500
GAT CAAT CAT CTACAAGT TAATAT TTACAGATAATCT TATTTTTAACTT TTCTAT CT TAT T TTAAT GAAATACT GGTATTATAGTAGTGTAAATATCTATAAGTTGTTT

r MWW\N\AAMAMNV\MNV\AN\/\%W/\MAA@L\AA/\N\AMMAMI\AMMN\AN\W[\/\/\N\/\f\[\!\ ool fr A ol

-
A rmerr— e Sl e i —

¥ nBiCl C:\Users\Acer\Downloads\C-H -F ghép.ab1

P Seleted: none | S2mple: 4F |File: CAUsers\Acer Downloads C-H F ghap.abl

500 510 520 530 350
AGTTGT T TTAGAT CATAATTTTTI T TTAAAAATTTGAGCTTCCAT CAAAATTCGT TACACATAAATT GAAACAGAAGACTATTTGATTTACCTTGT GTCGTTCC{{

™ laateloanatelly 2 55
KN} |

% RBI Chromatogram: C:\Users\Acer\Downloads\C-H -F ghép.abl

ALY ected: none | S5l 4 F | File: CiUsecsAcer Dawaloads C-H F ghip.abl

600 610 620 630 640 630 660 670 630 690 700
[CCAATATGCTCCCTCT IGTGTGCTAT TTACT ITTTTTTAGGGT CAAGTAT GT GAAAACAT TTTAAAAATATTTGACAATACTTCT GCATACTCCCTGAGTTT

]—/LMA AT YN AN AN N s R
KT} |

3 7 o P e T BT a0 T T——

% aBIC) C:\Users\Acer\Ds C-H-Fghép.abl

L o ected: none | S2mle: 4F |File: CiUsars\ Acer Dowaloads!C-H -F ship.abl

700 710 720 730 740 750 760 0 780 790

TTTCAAATTGTCATGGT TCTCT TTCACATGT TTCTTTTT TACCAAAAAAAACATTTCTTAAGAAAAGGT TTATAACTATTTTATCGT ATTKTGAACATT CA

==

% ABI Chromatogram: C:\Users\Acer\Downloads\C-H -F ghép.abT ==

e Selectod none | Sample: 4-F |File: C:Users\Acer Dowriloads C-H -F zhép.abl

7 2 5 S 7

800 810 820 830 840 830 860 880
TETGAACATT CAT AATTCT TGAG AGGAG AAATATTCT TAAAAAKTACTACAC AKAGAT AATCT GAGACAGAAAAAAGTATTATT GTTTATT AAAAAT

]—/ 490, 45 11
K| _ -l

% ABI Chromatogram: C:\Users\Acer\Downloads\C-H -F ghép.abl

MRl Glested none | S2mple: 4F | File: C:Users cer Downloads C-H -F shép abl

910 920 930 240 950 960 970

880 890 2
AAAAATACATAGEKATGGEG AG TATT AAAT T ATGGT AT GYCCT CG AT A GGT AAGAAGRATCGGT YGG TTITCCTACRT C ATCAR GACRGSGGAGT TAC

12085 22 1137j
»

k1| =]
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% ABI Chromatogram: C:\Users\Acer\Downloads\C-H -F ghép.abl

(RRER Selected: none | S2mple: 4-F |Fila: C:Users\ Acer Downloads C-H -F ghip.abl

980 990 1000 1010 1020 1030 1040 1050 1060
AGT TACCA GCTWR GG TTTATC AKTGGTT CCAWG A AG STT AA WTA CCWWTIG TNTR TKGTTAM SAT K SGGGGA A AKG YG AWCGCAAGWASYY TYIC

]—/ [EA rrda
K| _ ]

% ABI Chromatogram: C:\Users\Acer\Downloads\C-H -F ghép.ab

N o etied: none | Semele 4F | Fils: CiUssrstdcer Dovnloads!C-H -F shép.abl

1060 1070 1080 1090 1100 1110 1120 30
CAAGWMASYY TYTIC (GCS M CYGGTSG AA 8§ AAA TCCGS CG G CAICTCCC TY LT 85 AAA CGACT TYC MCOMGARM SMGMA MTTC ACA T

=l i

!

Hinh C.7. Két qua giai trinh ty gen CaOvate cua ciy ghép Ca-Hiém

y ABICI C\UsershAcer\Downloads\C-H -F ghép.ab =

I i Selasted: none | S2mete: 4-F [File: C:Users\ Acer Downloads C-H F shép.abl

4 SAKG ACC ‘\\“G W R.‘._‘:\G\GG AGG {F.:\&C\I TT GGCC\I.{\{GCCGCC{{CI ACTCCT CCGCG JTIC{GI ACT CAT C’LI GIIG\G’L{G\CGG’LG {{G{{G\{{C

% aBiC) C:\Users\Acer\Ds C-H-F ghép.abl

,_\ﬁ Selected: none | S2mple 4-F |File: C:Users\ Acer Downloads'C-H -F ghép.abl

100 10 120 130 140 130 160 180 %0 200
AGAAGAAACGGAGAGTTAAAAAGACGAAAACGAGGAGTAGAGCGATTAGAAT GAGCACGTCTT CAGCT GAGGAGTACT GCAGAACT GAAAGT GAAGAGGAAACT GAA

ABICh gram: C\Users\Acer\Downloads\C-H -F ghép.ab1 ==

e eieted none | Sempler 4 |File: C1Users Acer DowaloadsC-H F ghip bl

210 220 230 240 250 270 300
-\{CTG {{-\CTTTGGITIC-\ICI'[CC-\G-\{GCIICG-\TTICTCG{GTG{TG-\TG%TICGTCT -\CTG-\TTTI{{TCCTC{GTIGG{-\{CT AT -\TGTG-\G-\CTGCT ACAAT

MﬂWWWMMWWWWMMW\ sty /\/m/\/\f\/\fl/l/\/\/\/\f\/\f\ﬂ/\/\/w

ABICh gram: C\Users\Acer\Downloads\C-H -F ghép.ab1 ==

L i Selasted: none | S2mple: 4-F |File: C:\Users\Acer DownloadsC-H F shép2bl

320 330 35
GCI {C-\-\II -\GGCGTCGGI ACAAGAGAAACGGCAACACCAAG {GG AGAGTGAAGCATTCTAG {CC{-\GITTCTCCICITC-\{{{GGT {{{-\GT -\IIIGT GIG{IC-\-\IC

MMMAMMMMAAAAAARMAWWMAA[\AMMMf\/\/\f\/\[\/\MAMAAWWAW&M&WMMM/\AN\MMA

|
ABIC C:\Users\Acer\D C-H-F ghep.ab (=R ==

- \i Selected: none | S2mele: 4-F |File: C:Usersl Acer Downloads C-H -F ghip.abl

IG&ICA_%ICA_ICI iC{iGTIi{I iIII{CiG&I i{ICTIA_TIIITA_%CIITTCI{TCIIA_IIII{{IG{A_%T A.CIGGI AII%I kGI iGIGIA_i{I AT CTAT i{GITGII

/\M/\N\f\/\/\f\/\/\/“\/\/\/\nf\/\f\l\f\ﬂf\/\f\l\mA[\’\AN\M/\/\/\MAN\AA/\MNV\MN\AMMMM/\AANVW\[\MMAMA Aeaforn stV ans e

2+l

=)

ABIC C\UsershAcer\Dawnloads\C-H -F ghép.ab F=-]

e’ Solortod: none | Semple: 4 [File: € UsersAcer Dosmloads/C-H F ghép.abl

500 330 340 550 600
AAGTTGTTTTAGATCATAATTT l'l'I TTAAAAATTTGAGCTTCCAT CAAAATTCGT TACACATAAATT GAAACAGAAGACTATTTGATTTACCTTGT GTCGTT CCAL

560 570

/\v\ /\AA AL
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(=)

ABIC C\Users\Acer\Downloads\C-H -F ghép.ab1 ===
P G lacted: none | Semle: 4-F |File: CiUsers\Acer Dowaloads!C H F ship.abl

'CC{-\T{IGCTCCCICI IGIGTGCT AT IT{CTTITTTIT{GGGTC-\-\GI AT GIG{{-\{C-\T TTIAA,—\A,—\I {TIIG{C-\{T {CTTCI GCAT {CTCCCIG-\GTTT

L\M Lo SeNN AN

|

ABIC] C\Users\Acer Downloads\C-H -F ghép.ab
UL o ected: none | S2mle: 4 |File: C:UserslAcer Downloads C-H -F ship.abl

700 710 20 730 740 730 760 7m0 780 700 300

ITTCAAATTGTCATGGT TCTCT TTCACATGT ITCTTTTT TACCAAAAAAAACATTTCTTAAGAAAAGGT TTATAACTATTTTATCGT ATTKTGAACATT CAT

Mns

I;

ABICl C\Users\Acer\ D loads\C-H -F ghép.ab1

L i Selected: none | 32mple: 4-F |File: €:\Users\Acer' Downloads|C-H -F ghép.abl

300 310 320 830 840 850 360 370 830 390
AT AATTCT TGAG AGG AG AAATATT CT TAAAAA KTACTACAC AKAG AT AATCT GAGACAGAAAAAA GTAT TATT GITTATT AAAAATACATA GKATGC
1

I;

I;

ABIC C\Users\Acer\Downloads\C-H -F ghép.abl ==

NI o ected: none | S2mle: 4F |File: CiUsers Acer Downloads C-H -F ship.abl

890 500 910 920 930 940 930 960 970 980
GEATGGG AG TATTAAAT T ATGGT AT GYCCT CG AT AGGT AAGAAGRAT(GGT YGG TTTCCTACRT C ATCAR GACRGSGGAGT TACCA GCTIWRGG TTT

ABICH gram: C:\Users\AcerDi C-H-F ghep.abl (E=REcn

e Selected: none |Sample: 4-F |File: C:lUsers! Acer Downloads C-H -F ship.abl

980 990 1000 1010 1020 1030 1040 1050 1060 1070
CT WR GG TTTAT C AKTGGTT CCAWG A AG STT AA WIA CCWWTTIG TNTR TKGTTIAM SAT K SGGGGA A AKG YG AWCGCAAGWASYY TYT (G CS AMTCYGGT

% ABIC C:\Users\AcerDownloads\C-H -F ghép.abl

P G lected: none | S2pls: 4-F |File: CiUsers\Acer Dosaloads!C H F ship.abl

1070 1080 1080 1100 1110 1120 1130
Cs AMTCYGGTSG AL 5 AAA TCCGS CG G CATICTCCC TY €T 8§ AAMM CGACT TYC MCMGARM SMGMA MTIC ACA T

e

Hinh C.8. Két qua giai trinh tu gen CaOvate cta cdy ghép Ca-Hiém

y ABICl C:\Users\Acer\D loads\5-H F1 _1eft042022-03-11-16-21-13.ab1

i Selected: none | S2mele: SHF1 _left |File: CilUsers\Acer Downloads S-H F1 _

1042022-05-11-16-21-13.2b1

10 20 30 40 50 60 70 80 %0 00
4A AAC AVWTCG TKGAAAG AG G AG G AG TACATTTG GCCATAAAGCCGCCAACTACTCCTCCGCGATTCAGTACT ATTATGEKKGAGARGACGGAGAAGAAGAAAC

T S
KEM| |

y ABICh g C:\Users\Acer\Downloads\S-H F1 _ [eft042022-05-11-16-21-13.ab1

- mmm  Selected: nong | Semple: SHFL_laft |File: C:Usersl Acer Downloadd S-H F1 _ 1sf042022-05-11-16-21-13 361

130 140 130 160 10

100 110 120 180 190 200
AGAAACGGAGAGTTAAAAMGACGAAAACGAGG AGTAGAGCGATTAGAATGAGCACGTCTTICAGCTGAGGAGTACTGCAGAACTGAAAGTGAWGAGGAAACT GAAACTT

r ,Emﬂfw Anl\iananfennafeaniifios s Dppnfiand\ Aoeafinninondlanandy
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"&‘ ABICl C\Users\Acer\D loads\S-H F1 _1eft042022-03-11-16-21-13.ab1

—smms  Selectsd: none |S2mple: SHF1_left |File: C:Users\Acer Downloads'S-H F1 _ 1eft42022-05-11-16-21-13.21

200 220 230 240 250 260 270 280 200 300
LACTGAAACTTTIGGT CATCTTCCAGAAGCTTICGATTTCTICGAGTIGATGATGATICGTICTACTGATTTITAATCCTCAGTTGGAAACTATATGT GAGACTGCTACAAT

e AN AR AT Lan A A A A AC A AN A s sl i A AR AT o

|| o
_______________________

& apio) C\Users\Acer\D H F1_1eft042022-05-11-16-21-13.2b1 [F=-] ==

‘e Selected: none |Smple: SHFI_left |File: CilUsers\Acer Dovnloads S-H F1 _ 128042022-05-11-16-21-13.21

300 310 320 330 340 350

CTGCTACAATTAGGCGTCGGTACAAGAGAAACGGCAACACCAAGAGGAGAGTGAAGCA

360 370 3

7 400
AGACCAAGTTTCTCCTCTTCAAAAGGTAAAAGTAT

GT GT GAT CAAT

e

Ll

:@‘ ABI Chromatogram: C:\Users\Acer\Downloads\S-H F1 _ [eft042022-03-11-16-21-13.ab1

‘mmm  Selected: none |Sample: SHFL_left |File: C:lUsers\Acer Downloads'S-H F1 _1s£042022-05-11-16-21-13 361
420 430 440 450 450 470 480 490 500

400 410
ATCAATCATCTACAAGTTAATAT ACAGATAATCT AACTTTTCTATCTTAT TTTAAT GAAATACTGGTATTATAGTAGT GTAAATATCTATAAGTTGTTTT

'% ABI Chromatogram: C:\Users\Acer\Downloads\5-H F1 _ |eft042022-03-11-16-21-13.ab1

== Selected: none | S3mple: SHFL _left |File: C:lUsers Acer Downloads'S-H F1 _ 1ft042022-05-11-16-21-13 251

300 s b 33 340 0 360 370 380 390 600

0
AGTTGTTTTAGATCATAATTTITTTITT! AAAAATTTGAGCTTCCATCAAAATTCGTTACACATAAATT GAAACAGAAGACTATTT GAT

Il P
5

% ABI Chromatogram: C:\Users\Acer\Downloads\S-H F1 _ left042022-05-11-16-21-13.ab1

—mm Selected: none |Sample: SHFL _left |File: C:lUsers\Acer Dovnloads'S-H F1 _ 1ft042022-05-11-16-21-13 261

600 610 620 650 70
AATATGCTCCCTCTTGTGTGCTAT TGTGAAAACAT C
| 2+
% ABI Chromatogram: C:\Users\Acer\Downloads\S-H F1 _ left042022-05-11-16-21-13.ab1
,'_i' Selected: none |Sample: S-EFL _left |File: C:iUsers\Acer Downloads'S-H F1 042022-05-11-16-21-13 abl
7 7 72 730 7 75 7 770 7 7
TCAAATTGTCATGGG TCTTTCACATGT TTCTTTTTTTACC AAAAAAAAACATTTCTTAA GAAAAGGG T TATAACTATTTT ATCGTATTT GAA
. S
% ABICh gram: C\Users\Acer\Downloads\S-H F1 _Ieft042022-05-11-16-21-13.ab1 ==
,‘_i' Selected: none |S2mple: S-HF1 _left |File: C:Users\Acer Downloads'S-H F1 _ 1eft042022-05-11-16-21-13.ab1
790 800 810 820 830 340 850 860
GAACATTCATAA TTI CTT GAGA GGAGAAATATTCTT AARAAGTACTACACAG AGAT A TCTGAG ACAG AAAAA GTA
Lul
T
'% ABIC] C\Users\Acer\Di loads\S-H F1 _1eft042022-03-11-16-21-13.ab1
Nl Selected: none [S2mele: SHF1 _left | File: C/Users\Acer Dowaloads'S-H F1 _1£1042022-05-11-16-21-13.ab1
860 870 880 820 %00 ¢10
AAA GTATT ATT C T A T GAA A A AT ACA TA G TA T G AAG T A TT AAG TT AT TG A TT AA T GTIG T C

? ABICI g C\Users\Acer\De S-HF1 _ 1eft042022-05-11-16-21-13.ab1

,i\i Selected: none | S2mple: SHFL _laft |File: C:Users\ Acer Downloads'S-H F1 _ 12£042022-03-11-16-21-13 ab1

870 830 890 200 910 920

T ATT ¢ T A T GAA A A AT ACA TA G TA T G AAG T A TT AAG TT AT TG A TT AA T GIG T C YT C

12086, 874: 923+

Ly il
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Hinh C.9. Két qua giai trinh ty gen CaOvate ciia cdy lai Stmg-Hiém F1
yAB\C C:\Users\Acer\Di loads\H-5 F1 _1eft012022-03-11-16-21-13.ab1 EI

(=)

PN | o lacted: none | Semeles HS F1 _left |File: C:\Users\ AcerDowaloads H-§ F1 _1£t012022-05-11-16-21-13.2b1

10 20 30 40 50 60 80 %0 100
T AAMA A TG TG :AG:AG G AGG AG “TACAT TTG GCCATAAAGCCGCCAACTACTCCTCCGCGATTCAGTACTCMYCATGTTGAGAAGACGG AG AAGAAGAAAC

% ABICl C\Users\Acer\ D loads\H-5 F1 _1eft012022-05-11-16-21-13.ab1 EI@

,_i Selected: none  |[S2mple: H-8F1 _left |File: C:\Users\Acer DownloadsH-§ F1 _ 1eft012022-05-11-16-21-13.2b1

100 110 120 130 140 130 160 170 1580 190 200
AACGG AG AGTTAAAAAGACGAAAACGAGGAGTAGAGCGATTAGAATGAGCACGTICTTCAGCTGAGGAGTACTGCAGAACTGAAAGT GAAGAGGAAACTGAAACTTTG

% ABICl C\Users\Acer\ D loads\H-5 F1 _1eft012022-05-11-16-21-13.ab1

““““ Sample: H8 F1 _left |File: C:\Users\Acer Downloads'H-S F1 _ 1ft0120; -11-16-21-13.ab1

i Selectedt none
200 210 2 230 240 ™ 3
{{{CTTIGGIIIC{TCTICC{G{{GCIICG{TTTCTCG{GIG{TG{IG{IICGICI{CTG{1’IIT{{ICCIC{GITGG{{{CI{I{IGTG{G{CTGCI{C{{IT{GGCG

ﬂ mﬂmﬂn i f\mﬂmm M ﬂnﬂ[\f\f\ﬂmﬂm{\/\ﬂﬂ r\nmmmﬂm\nm n(\nn 1)

f Y VA (A RN
-«

[
'&‘AB\C C\Users\Acer\D loads\H-5 F1 _left012022-03-11-16-21-13.ab1

,_i Selected: none  |S2mple: H-8 F1_left |File: C:\Users\Acer Downloads -8 F1 _ 1eft012022-05-11-16-21-13.2b1

300 310 320 330 340 350 360 380 390 400
TACAATTAGGCGTCGGTACAAGAGAAACGGCAACACCAAGAGGAGAGTGAAGCATTCTAGACCAAGTTTCTCCTCTTCAAAAGGTAAAAGTATTT GT GT GAT CAATCATC

ﬂ T ﬂ ﬂnﬂ M N\M\aﬂ ﬂfmﬂ Wl Af\ﬂx\x\/\ﬂﬂm/\[\f\nﬂﬂ{\f\nf\ﬂ I ﬂﬂﬂﬂﬂﬂn#\ﬂﬂm{wﬂ&A AL

T e u BRI A e R
K| |

% ABI Chromatogram: C:\Users\Acer\Downloads\H-5 F1 _ left012022-05-11-16-21-13.ab1

,'_i' Selected: none |S2mple: H-SF1 _left (File: C:iUsers\Acer\Downloads'H-8 F1 _ eft012022-05-11-16-21-13.ab1

400 410 420 430 440 450 460 480 490 500
[CAATCATCTACAAGT TAATAT T TACAGATAAT CTTAT TTTTAACT T TTCTATCTTAT T TTAATGAAATACTGGTATTATAGTAGT GTAAATATCTATAAGTTGTTTTA

% ABIC Ci\Users\Acer\Downloads\H-S F1 _[eft012022-05-11-16-21-13.ab1 [E=RECE ~x

N o ected: none | S2mele HS FL_left | File: CiUsers\ Acer Downloads -3 F1 _1£t012022-05-11-16-21-13.2b1

300 310 320 330 340 330 360 380 3%0 00
TGTTTTAGATCATAAT TTT TTTTAAAAATTTGAGCTTCCATCAAAATTCGT TACACATAAATT GAAACAGAAGACTATTTGATTTACCTTGTGTCGTTCCAATAT

% aBIC C\Users\AcerDownloads\H-5 F1 _1eft012022-05-11-16-21-13.2b1
UL o ected: none |2l ES FL_Left | File: CAUsers\ Acer Dowaloads - F1 _1£t012022-05-11-16-21-13.2b1

670 70
I{IGCICCCTCIIGTGIGCI{IIT{CIIITITII{GGGIC{{GI{IGTG{{{{C{IIII_{_{:\:\_{I{IIIG{C{{I\CIICTGC{I{CICCCIG{GIIIC{{

% aBIC C\Users\Acer\Downloads\H-5 F1 _1eft012022-05-11-16-21-13.2b1
UL o ected: none |2l ES FL _left | File: C:\Users\ Acer Dowaloads - F1 _1£t012022-05-11-16-21-13.2b1

. B 73 . . B . 4 190

LAATTGTCATGGG IICTCIITC-\C{IGIITCITTIIT{CC,{,{,—X:L—L—L—XAAC-X'[T'[CIT A GAAAA GG TTATAACTATTTTATCGTATTT G A C -XTI
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[ ]

y ABICI C:\Users\Acer'\De H-SF1 _1eft012022-05-11-16-21-13.ab1

I mmm  Selected: nore | Semple: E-SF1_left |Fila: C:Users\Acer Downloads H-S F1 _ 125012022-05-11-16-21-13.3b1

7 800 810 820 830 340 830 860
ATT CATAA TT C T GAGAGG AG AA TATTCTT AARAA GTACTAC ACA G AG AT A TCT G AGACA G A A A GTA T AA T CC

y ABICI g : C:\Users\Acer\Di -S F1_ 1eft012022-05-11-16-21-13.ab1

,i\i Selected: none |Sample: H-EF1 _left | Fils: C:Users\Acer Downloads H-S F1 _1e£:012022-05-11-16-21-13.3b1

860 870 830 820 900
T AA T «C T AT G A c A T AC TAGC AT G A G T A TT AA G T AA T G C T A 66 T TC TG

i) D]

Hinh C.10. Két qua giai trinh ty gen CaOvate cia cdy lai Hiém-Stmng F1

y ABI Chromatogram: C\Users\Acer\Downloads\5-C F1 _|eft022022-05-11-16-21-13.ab1

ft |File: C:\Users\Acer DownloadsS-C F1 _lef

.} Selected: nons | S2mpler SCFL -11-16-21-13.2b1

10 20 30 40 30 60 80 90 100
AAYAYGRA TGG VRG :AGGAGG AGGWRCAT YAT(TK SCRYMAWRMMGC CRMCWACTMCTCCKC S(AYKMWKYACTMMT CMT GWTGK KRAGAAGRMG RAGAAG AARARG

R —— VN ortenenarida AR /\Qmm/\n/”\f\w/\/\/\mm
]

% ABI Chromatogram: C:\Users\Acer\Downloads\S-C F1 _|eft022022-05-11-16-21-13.3b1 =0 B =
PN S iacted none | Semele: S-CFL _teft |File: C:Users\AcerDowaloads'$ C F1 _1eft022022-05-11-16-21-13.2b1

100 110 120 130

140 170 180 %0 200
AAGAARARGMG ARKARWWAARAMGACRACGACGAGGAGARCAAYK!

150 160
KAATGATGACCWCTTCTTCTGATGAGGACTGCTGAACTGCTACTG AAGAGGARGCTGCTGC

y ABI Chromatogram: C:\Users\Acer\Downloads\S-C F1 _|eft022022-05-11-16-21-13.ab1

,'_i' Selected: none | S2mple: S-CF1_left File: C:\Users\Acer DownloadsiS-C F1 _1eft022022-05-11-16-21-13.ab1

200 210 220 230 240 250 260 270 280 290 300
ARGCTGCTGCTTCGGTGTCWICTTCCWCAAGATKCTATTTCTCCACKGRTGATGATTCETC TACTGMTGWIWWICCTCCTCWGGAGRCTATATGWGGKACTGCTGCTAC

& ABICh gram: C:\Users\Acer’

,_\ﬁ Selected: none [Samele: File: C:\Users\Acer' Downloads'S-C F1 22022-05-11-16-21-13.ab1

300 310 32 330 340 350 360 70 380 300 400
TGCTGCTACTAKGCGGCGGYGCAACARAAGAGGCRRCACCACCAGGAGAGKGAWGMATTCTACAACACSWITCTCCTCTTCTTCAGGAAGAAGWATTATTGGGGTCATCC

y ABI Chromatogram: C:\Users\Acer\Downloads\S-C F1 _left022022-05-11-16-21-13.ab1

Nl Selected: none | S3mpleiS-CF1 _laft |Fils: C:Users! Acer Downloads'S-C F1 _1eft022022-05-11-16-21-13 2b1

3 3 520 330 340 330 360 37 3 390 600
WATWWGT TGTAKATCATCAT TTTITTTWWWWAATTAGAGCT TCCATCATCATTCKT TACTACTAATT TGAAGCARAAGACTACTATATGWACCTTIGTGG CGTY GCWN

Sample: $-CFI _|

22022-05-11-16-21-13.ab1

Selected: nons ft |Fils: C:Users' Acer Dovaloads$-C F1_La

600 610 620 630 640 650 660 670 680 690 700
YGCWMTATGCTGCCCTCYTCTGGGG TGY TAACWWC TTTTTTAK GAKGGWGOGTAT GATGWOGACATYWTIWWTAATATTTTIGACGAYACTWCT GCWGACT CCCTGCK G




% ABI Chromatogram: C:\Users\Acer\Downloads\S-C F1 _left022022-05-11-16-21-13.ab1 E=={Ech|

E=3)

s\Acer Downloads'S-C F1 _left022!

022-05-11-16-21-13.2b1

e Selectsd: none | $2mele: SCFL_left |Fils: CU:

7 7 720 7 7 7 7 7 8C
GCK GMKCAWMWTI GTCGTGR TGS TCYTYCMYMWGWTIKTCTTICTTTGT A YMMC AAAAAMCA YWT CTY TAWG AGRAAGAG KG T AT AWCWC TWTITWTCCKEC R TAT

[E=N N )

% aBiC) gram: C:\Users\Acer\Dy

F1 _|eft022022-03-11-16-21-13.ab1

e Selected: none | S2mple: S-CFL_laft |File: C:Users\ Acer DownloadsS-C F1_1e£022020-05-11-16-21-13.3b1

800 810 820 830 840 830 850 7 880 820
TATKTAGCA Y WC TYAATATCTCG AGAGGCAGS AG ATA TATCTTCT 4T A A G FAGCTACYTMCA SCAG AKTATT CTKC WKG ACGWCAS ACACAG AG T

T =

9" ABI Chromatogram: C:\Users\Acer\Downloads\5-C F1 _left022022-05-11-16-21-13.ab1

,'_i’ Gelected: none |Sample: S-CF1_left |File: C:UsersiAcer Downloads'$-C F1 _1eft022022-05-11-16-21-13.ab1

ﬂ

r S
N B vl

Hinh C.11. Két qua giai trinh ty gen CaOvate cua ciy lai Strng-Ca F1

800 900 210 220 240 250
AG T (W T TIGGTGGCT T T G8 AT ¢C TCA GT A GT (TG G G AC T AA A TR T K 6 TG (A TITGG KC GCCCCG

¥ aBiCl C\Users\AcerDy -5 F1_ Ieft032022-05-11-16-21-13.ab1 (=0 B |

N | o lacted: none |2l CSF1_left |File: € Usersdcar Downloads C-S F1 _1e£:032022-05-11-16-21-13.2b1

30 40 50 60 70

20
T/AAAAMWT GG VWG 8 AGGGA GG AGGTACATCAT(T T GCRTAATEMCGCCGMCTACTCCTCCKCS AYKMTKCACTMMTCATCTTGKKG AGAAGGMG RAGAAGAAR AAR

% hBICl C\Users\Acer\Downloads\C-5 F1 _1eft032022-05-11-16-21-13.ab1 =]

— s Selected: none |Szmple C-SF1_left File: CUsecs\Acer Downloads C-S F1 _ 1251032022

-11-16-21-13.3b1

100 10 120 130 140 130 160 7 180 190 200
GAAGAAR AARMG ARKARWTAARACGACRACRACG AGGAGARCARYKAKAATGATGACCWCGTCTEKCTGATGAGGAGTGCAGAACTGCTGCT GAAGARGAAGAAGCTC

}" ABIC] C\Users\Acer\D loads\C-5 F1 _ left032022-05-11-16-21-13.ab1 E@

— s Selected: none |Szmeles C-SF1_left File: C:UsecsAcer Downloads C-SF1_ 121032022

-11-16-21-13.3b1

200 210 220 230 240 230 260 270 280 290 300
AAGAAGCTGCTICGGIGTCWICTTCCTCAAGATKCTACTTICTCCWCKGRT GATGATKAKTCKACTGMIGWTITWICCTCCTCWG GWGRCWACATTWIGYACTACTGCTAC

% ABI Chromatogram: C:\Users\Acer\Downloads\C-5 F1 _1eft032022-05-11-16-21-13.ab1 (=0 EER =

,‘_i' Selected: none |2mple: C8F1_ left |File: C:Users\Acer'Downloads'C-5 F1 _ left0321 -11-16-21-13.ab1

17 3

300 310 320 330 340 330 360 80 390 400
ACTGCTACTAT GCGGCGEKYGCAACAR AAGAGGCRGCAACACCARGAGAGKGGWEMATTCTTCAACACCWWECTCCTCCTCTTCAGGARGWAGWATTAGTGGGGT GAWCCW

}" ABI Chromatogram: C:\Users\Acer\Downloads\C-5 F1 _ 1eft032022-05-11-16-21-13.ab1 : -EI :
— mmm  Gelected none | Szmples C3TFL_left |File: CoiUsers\Acer Downloads C-S F1 _ 1:/1032022-03-11-16-21-13.2b1

470

420 430 440 450 3
GTIGGGGT GAWCCWTIC TACTACWWEATATTAACTACTRATTATCTTATTTTCTIMCT CTACCWTATTATWWT GAWGWACT GCTGTTATAATAGT GKWGAWACT TATWATAA

M.-‘JMA;\M.!\ e oardl WA mls\ﬂ' il P g o e o s iy

185




(=)

% ABIC C\UsershAcer\Downloads\C-5 F1 _[eft032022-05-11-16-21-13.ab1 =
,‘_i' Selected: nore  [S2mple: C-SF1 _left File: C:Userstcer Downloads\C-S F1 _1eft032022-05-11-16-21-13.ab1
500 510 520 530 540 350 560 570 580 590 600
TWATAAGTTGTAT AT CAT CATWWITTT WWWWAAWWT GAGCTTC CATCATCATTCI T TACTCCTCAT TT GRAGCARCAGACTATTATTTGAACCTTGITGCGT Y GC

!

ABICl C\Users\Acer\D ds\C-5 F1 _ left032022-05-11-16-21-13.ab1

£t |File: C:Users'Acer Downloads C-S F1 032022-05-11-16-21-13.ab1

i
i Selacted: none |Sample: CSFL_Lef
600 610 620 630 640 650 660 670 630 60 700
TYGCWMTAT GCTGCCCCCT GTGGGG TGYTAACWACTTTTTTAKGGKGGA GKATGWT GWGACATCWTWWTAARAATTTGACGACACTWCT GCWGMCT COYCYGE K
ki
4

I

% aBIC C\Users\Acer Downloads\C-5 F1 _1eft032022-05-11-16-21-13.2b1
P o lacted: none |2l CSF1 _left |File: C:Users\Acer DowaloadslC-$ F1 _1e£i032022-05-11-16 21-13.2b1
700 710 720 730 740 760 770 780 790
YGCKGAG CWAMWWGT C6TGRT GC T CWTCICWC CWGATTG CTTTC TTTG TAY A AAGAARRGTK TAT ATMTM TATTTATM

% ABI Chromatogram: C:\Usere\Acer\Downloads\C-S F1 _1eft032022-05-11-16-21-13.ab1
PN S iscted: none |Seele: CSFL _left |Fite: C:Usersl Acer Dowaloads!C-§ F1 _ 1eft032022-05-11-16 21 1341
800 810 820 830 840 830 860 870 880 850
CRTWITGWRMAY ATC WY A WRAW CTTC GEA G AGGRA S AGA WA TATCTTY AAAAAGTRC TACY ACACSA G AKT ATW CTSTTG ACRRC AS A CAA GG A

r B
K| I

% ABI Chromatogram: C:\Users\Acer\ Downloads\C-5 F1 _ Ieft032022-05-11-16-21-13.2b1 ==
,‘_i' Selected: none |S2mople: C8F1_left |File: €:\Users\Acer Downloads'C-$ F1 _ 1e£t032022-05-11-16-21-13.ab1

890 200 910 920 230 940 230

GG AG TMA T CIGTGM TT T C GAG A TT CR TC A T6 A (IGGTG GG G C T AT A ATA TTEK G GITG CATG G TG G 1C
«

Hinh C.12. Két qua giai trinh ty gen CaOvate cua ciy lai Ca-Stng F1

186



