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TOM TAT

Luan &n voéi tidu dé “Nghién ctru bénh than thu trén cay thanh long va bién phap
quan ly téng hop” duoc thuc hién tir thang 02 nim 2015 dén thang 12 nim 2019, tai 3
tinh Tién Giang, Long An va Binh Thuan véi cac thi nghiém duoc thuc hién tai phong
thi nghiém va ngoai d6ng nham dé xac dinh tac nhan gay bénh, diéu kién luu tdn phat
sinh phét trién cua bénh va nghién ciru mét sé bién phap phong trir ¢6 hiéu qua ddi véi
bénh than thu (Colletotrichum spp.) trén thanh long. N6i dung luan an bao gom: (i)
Thu thap va dinh danh céc loai tir chi Colletotrichum gay bénh than thu trén thanh
long bang dic diém hinh thai hoc va ky thuat sinh hoc phan tu. (ii) Nghién cau mot sé
diéu kién phét sinh va phat trién cua bénh than thu trén thanh long. (iii) Panh gia mot
s6 bién phéap phong trir tong hop. Két qua da dat dugc: (1) Pa Thu thap va phan lap
dugc 44 chung nim gay bénh than thu trén thanh long, qua phan loai hinh thai két hop
ky thuat sinh hoc phan tw, giai trinh tu gen, so sdnh va phan tich trinh ty DNA trén
ving ITS-tDNA di khing dinh dwoc cac chang thuoc loadi Colletotrichum
gloeosporioides va Colletotrichum truncatum. (2) Loai nam C. gloeosporioides va C.
truncatum déu gay bénh trén giéng thanh long rudt trang Cho Gao, giéng rudt trang
Binh Thuan, gidng rudt do va gidng tim hdng, trong d6 loai C. truncatum gay hai ning
nhét 1a trén gidng thanh long rudt d6. Nham hiéu rd ngudn gbc mam bénh phét sinh
ctia bénh than thu gy hai thanh long, nghién ciu vé sy hién dién nam Colletotrichum
trong nudc mua, nuéec muong, ranh, tan du thyc vat va mau dat ¢ do sau (0 - 10 cm)
trong vuon thanh long duoc tién hanh. Két qua thu thap dwoc 8 chung nam
Colletotrichum tir c&c miu nudc mua, nudec muong, md chét-tan du thuc vat va dat
trong vuon thanh long tai Tién Giang, Long An va Binh Thuan va cac chung nam
nay déu gay bénh than thu trén canh thanh long qua quy trinh Koch. Bénh than thu
phét sinh va gay hai nang nhat vao thang c6 luong mua va 4m do6 cao trong nam, bat
dau xuat hién tir thang 6 dwong lich. Pinh diém gay hai nang vao thang 9 dén thang 10
nam 2018, thoi diém nay trung vao mua mua tai Dong Bang Song Cuu Long. (3) Hoat
chat hda, sinh hoc nhu Azoxystrobin + Difenoconazole, Propiconazole +
Difenoconazole, Difenoconazole va Polyoxin complex c6 hiéu qua &c ché tan nam
Colletotrichum gloeosporioides va Colletotrichum truncatum phat trién véi hiéu hec tir
72% dén 93,75%. Dich trich cdy mong tay ¢ nong do 2% c6 hiéu luc tc ché nim gay
bénh than thu trén thanh long tir 56% dén 93,7%. Tuyén chon dugc céc dong vi khuan
Bacillus (TB-TL-BS 4; DN-X-BS 4; VL-N-BS 1; VL-N-BS 2; VT-N-BS 1; VT-
N-BS 2; VK3; BS) c6 hiéu suat d6i khang tir 62% dén 68% va chung xa khuan (TGS,
TG12, BT3, TG17, TG11 va BT1) c6 hiéu suat ddi khang tir 50% dén 71,3% déi véi
tac nhan gay bénh than thu trén thanh long & diéu kién phong thi nghiém. O diéu kién
ngoai dong ap luc bénh cao (ty 1¢ bénh trén 20%) dung hoat chit Difenoconazole,
Azoxystrobin + Difenoconazole, Propiconazole + Difenoconazole, dich trich cay
mang tay cho hiéu qua cao, tc ché sy phat trién cia duong kinh vét bénh va ty 18 bénh
than thu. Ngoai ra, ddi véi ap luc bénh thip (ty & bénh dudi 20%) trong vudn ding



hoat chat sinh hoc Polyoxin complex va vi sinh vat c6 ich xa khuan Streptomyces
(TG17), Streptomyces lydicus va vi khuan Bacillus (VL-N-BS 2)) ¢6 hiéu qua phong
ngtra duoc bénh. Trén mé hinh dién hep, ap dung giai phép quan ly tong hop nhu cit
tia loai b6 mam bénh ra khoi vuon va két hop phun cac hoat chit Propiconazole +
Difenoconazole, dich trich cdy mong tay, Streptomyces lydicus, Polyoxin complex, xa
khuan (TG17) va vi khuan Bacillus (VL-N-BS 2) giam dugc ap luc bénh, giam dugc
s6 1an phun thudc va tang loi nhuan so véi tap quan ndng dan.

Twr khoa: Cay thanh long, Colletotrichum gloeosporioides, C. truncatum, bénh
than thu, luu tén, phét sinh bénh, héa hoc, sinh hoc va trinh ty DNA ving ITS-rDNA.



ABSTRACT

The thesis titled "Study on anthracnose disease on dragon fruit and its integrated
management measures” had been carried out from February 2015 to December 2019 at
three provinces of Tien Giang, Long An and Binh Thuan. The experiments had been
carried out at both in the laboratory and under field conditions to identify the causal
agent, suitable conditions for the disease development and study on some effective
control measures against anthracnose (Colletotrichum spp.) on dragon fruit (DF). The
contents of the thesis include: (i) Collection and identification of species from the
genus Colletotrichum causing anthracnose disease on DF by morphological
characteristics and molecular biological techniques. (ii) Research on some conditions
for the arising and development of anthracnose on DF. (iii) Evaluation of some
integrated control measures. The results showed that: (1) Collected and isolated 44
strains of fungi causing anthracnose on DF, through morphological classification
combining molecular biological techniques, gene sequencing, comparison and
analysis. DNA sequence analysis on the ITS-rDNA region confirmed strains belonging
to Colletotrichum gloeosporioides and Colletotrichum truncatum species. (2) The
fungus C. gloeosporioides and C. truncatum both cause diseases on Cho Gao white
flesh DF variety, Binh Thuan white flesh variety, red flesh and pink purple flesh
varieties, in which C. truncatum species caused the heaviest damage, especially on red
flesh DF variety. In order to understand the source of the inoculum of the anthracnose
disease affecting DF, research on the presence of Colletotrichum fungus in rainfall,
ditch, cannel water, plant residues and soil samples at depths (0 - 10 cm) in DF garden
was conducted. The results showed that collected 8 strains of Colletotrichum fungus
had been collected from samples of rainwater, ditch water, dead tissue-plant residues
and soil in DF gardens at Tien Giang, Long An and Binh Thuan and these strains all
caused anthracnose disease on DF branches through Koch postulation. Anthracnose
disease arose and caused the most damage in the month with high rainfall and
humidity of the year, starting from June of the year. The peak of severe damage was
from September to October, 2018, which coincided with the rainy season in the
Mekongriver delta region in Vietnam. (3) Chemical and biological active ingredients
such as Azoxystrobin + Difenoconazole, Propiconazole + Difenoconazole,
Difenoconazole and Polyoxin complex were effectively inhibit the growth of the
fungus Colletotrichum gloeosporioides and Colletotrichum truncatum with an efficacy
from 72% to 93.75%. The Impatiens balsamina extract at a concentration of 2% had
an inhibitory effect on the fungus causing anthracnose on DF from 56% to 93.7%.
Selection of Bacillus strains (TB-TL-BS 4; DN-X-BS 4; VL-N-BS 1; VL-N-BS 2;
VT-N-BS 1; VT-N-BS 2; VK3; BS) had antagonistic efficiency from 62% to 68%
and Actinomycete strains (TG8, TG12, BT3, TG17, TG11 and BT1) had antagonistic
efficiency from 50% to 71.3% against the agent causing anthracnose disease on DF
under laboratory conditions. In field conditions with high disease pressure (disease rate
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over 20%) using active ingredients Difenoconazole, Azoxystrobin + Difenoconazole,
Propiconazole + Difenoconazole, the Impatiens balsamina extract for high efficiency,
inhibiting the growth of wound diameter and disease severity of anthracnose. In
addition, for low disease pressure (disease rate less than 20%) in the garden, using
biologically active ingredients Streptomyces lydicus and Polyoxin complex,
actinomycetes (TG17) and bacteria (VL-N-BS 2) were effective in preventing
disease. On a small scale model, applied integrated management solutions such as
pruning to remove pathogens from the garden and combined spraying with active
ingredients Propiconazole + Difenoconazole, the Impatiens balsamina extract,
Streptomyces lydicus, Polyoxin complex, actinomycete (TG17)) and bacteria (VL-N-
BS 2) reduced disease pressure, reduced the number of sprays and increased profits
compared to farmers' practices.

Key word: Dragon fruit (DF), Colletotrichum gloeosporioides, C. truncatum,
anthracnose, persistence, pathogenesis, chemistry, biology and sequences ITS-rDNA
region DNA.
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CHUONG 1
GIOI THIEU
1.1 Tinh cip thiét cia deé tai

Cay thanh long (Hylocereus undatus) dugc trdng & nhiéu quéc gia va ving lanh
thd nhu: Bahamas, Bermuda, Hoa Ky, Australia, Thai Lan, An Do, Trung Quéc, bai
Loan, Philippines, Malaysia, Indonesia, Cambodia, Israel va Viét Nam. Dién tich
thanh long cua Viét Nam tang nhanh nguyén nhan do gié ca thi truong tang cao, thi
truong tiéu thy trong ngoai nude dugc mé rong, loi thé canh tranh caa thanh long cao
hon so véi cac loai cay an trai khac va cy thanh long dd gitip nhiéu ho ndng dan thoat
nghéo. Kim ngach xuét khau trai thanh long 16n, nam 2016 kim ngach xuit khau thanh
long twoi dat khoang 895,7 triéu USD ting 70% so v&i nam 2015 (chiém 25% gia tri
trai cay xuat khau dang twoi, kho, dong lanh va tuong duong 61,4% gia tri trai cay tuoi
xuat khau).

Thanh long duoc canh tac veéi dién tich 16n & 3 tinh Tién Giang, Long An, Binh
Thuan va dén nay da phat trién, lan rong 60/63 tinh thanh trong ca nuéc véi tong dién
tich uc khoang 54 nghin ha, san lwong 1,1 triéu tan. Trong canh tac cdy thanh long,
bénh hai 1a tac nhan quan trong anh hudng dén ning suét, trong d6 bénh than thu 1a
bénh hai gay thiét hai trén canh, hoa va trai lam giam nang suét ciing nhu san luong.
N4am Colletotrichum duwgc xem la mot trong muoi tdc nhan ndm gay bénh nghiém
trong nhat trén nhiéu loai cay trong (Dean et al., 2012), dic biét 1a & vung nhiét d6i va
can nhiét doi (Hyde et al., 2010), bénh ciing thuong gay thiét hai ning suat (Agrios,
2005; Cannon et al., 2012; Silva et al., 2020). Cac b6 phan trén mat dat cua cay va qua
diéu c6 thé bi nAm anh huong boi bénh than thu Colletotrichum (Phoulivong et al.,
2010a). Bénh xuét hién phé bién trong cac thang mua mua do nudc mua 1am phat tan
bao tir tir cAy bénh dén cac cay khac (Roberts et al., 2001). Su xam nhiém ctia nam co
thé xay ra & nhiét d6 10 - 30°C véi khoang nhiét do thich hop 1a 20 - 24°C (Roberts et
al., 2001). Vijaya et al. (2015) di xac dinh dugc Colletotrichum truncatum tac nhéan
gay bénh than thu trén thanh long & Malaysia dua vao hinh thai va sinh hoc phan tu.
Loai nim Colletotrichum truncatum ciing dugc xac dinh 12 tdc nhan gay bénh than thu
& tinh Van Nam, Trung Qudc véi triéu chizng vét bénh cé hinh elip, mau vang chuyén
sang nau, c6 quang vang va nhiéu hach nim trén bé mat vét bénh véi nhitng vong tron
d6ng tam (Guo et al., 2014). O Thai Lan, loai nAm gay bénh than thu di dwgc cong bd
do nidm Colletotrichum gloeosporioides va C. truncatum (Athipunyakom &
Likhitekaraj, 2010; Athipunyakom et al., 2012).

Qua két qua khao sat nhanh khu vyc tréng thanh long tap trung tai Binh Thuan,
Tién Giang va Long An cho thiy da sb cac vuon diéu c6 hién dién cua bénh than thu
va ty I& bi nhiém tir 30 - 60%. Pé quan ly mam bénh néng dan chi lyc dya vao bién
phéap hoa hoc, tuy nhién bién phap nay do6i khi khong hiéu qua do dac tinh gay hai cua
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mam bénh va bién phap hoa hoc thuong dé lai du luong trén san pham, anh huéng dén
viéc xuat khau. Vi vay viéc nghién ctru xac dinh tac nhan, tim hiéu kha niang gay hai,
dic diém phét sinh, phat trién cua bénh. Bong thoi nghién ctu cac giai phap hoa hoc
than thién méi trudng nhu dich trich thao moc, tac nhan sinh hoc (vi khuan di khang),
két hop hoa hoc dé phong tri tong hop mam bénh 1a nghién ctu cé gia tri khoa hoc va
thuc tidn tot, gop phan quan ly bénh than thu mot cach hiéu qua ciing nhu tang tinh
bén vitng san xuit thanh long trong khu vurc.

1.2 Muc tiéu va yéu cau nghién ciu

Xac dinh tac nhan, kha ning gay hai, diéu kién phat sinh phat trién caa bénh va
nghién cu mot sé bién phap phong trir ¢d hiéu qua bénh than thu (Colletotrichum
spp.) nham cai thién ning suit thanh long tai Tién Giang, Long An va Binh Thuan.

Muc tiéu cu thé

Xac dinh dugc thanh phan loai gdy nam Colletotrichum spp. gay bénh than thu
tai cac tinh Tién Giang, Long An va Binh Thuan.

Pénh gia dugc diéu kién phat sinh phét trién caa bénh, kha nang xam nhiém va
gay hai cua nam (Colletotrichum spp.) trén cac giéng thanh long dang trong pho bién
hién nay.

Tuyén chon duoc dong vi sinh vat, dich trich thao moc, nong duoc ¢ hiéu qua
va budc dau xay dung qui trinh quan ly tong hop bénh.

1.3 Y nghia khoa hoc va thuc tién
1.3.1 Y nghia khoa hoc

Cung cap dir liéu khoa hoc vé bénh than thu thudc chi nam Colletotrichum mot
cach c6 hé thong, khang dinh dugc nam Colletotrichum gloeosporioides va C.
truncatum I tac nhan gay bénh (giai trinh ty ving ITS), diéu kién xam nhiém, kha
nang luu ton, phét sinh va phat trién cua bénh. Ngoai ra con tuyén chon duoc dong vi
sinh vat, dich trich thao moc, nong duoc 12 co s bude dau cho viéc phong trir bénh
than thu.

1.3.2 Y nghia thyc tién

Két qua nghién ciu cung cap céc so lieu khoa hoc vé dac diém hinh thai, sinh
hoc cua loai nAm gay bénh than thu trén thanh long, viéc nhan dién triéu chang bénh
than thu chinh xac s€ giup cho viéc phong trie bénh chu dong va hiéu qua hon; xac
dinh duoc quy trinh ¢ng dung két hop cac bién phap hiéu qua trong kiém soat bénh,
g6p phan giam thiéu ton that do bénh, cai thién ning suit va kéo dai chu ky kinh té cho
cay thanh long.

Két qua luan an con 1a ngudn tai liéu cho céc nha khoa hoc, can bo ky thuat, sinh
vién tai cac Vién, Truong tham khao trong viéc dinh hudng nghién ctru linh vuc nay,
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xay dung tai liéu giang day, tai liéu tap huan ky thuat cho can bo khuyén néng va nong
dan.

1.4 Pdi twgng va pham vi nghién ciu
1.4.1 Pdi twgng nghién ciru

Pbi twong nghién ciu cua dé tai 12 bénh than thu do ndm Colletotrichum
gloeosporioides va C. truncatum gay hai trén cay thanh long (Hylocereus undatus).

1.4.2 Pham vi nghién ciu

Thu thap va dinh danh xac dinh cac loai tir chi Colletotrichum bing dic diém
hinh thai hoc va k¥ thuat sinh hoc phéan tir dya vao trinh ty DNA vung ITS — rDNA.
Nghién ctru mot s6 diéu kién phat sinh phat trién cua bénh va danh gia kha ning phong
trir tong hop c6 tinh kha thi, phi hop véi diéu kién san xuat thanh long tai c4c tinh
Tién Giang, Long An va Binh Thuan.

1.4.3 Nhirng dong gép moi cia luin an

Xac dinh dugc loai Colletotrichum gloeosporioides va Colletotrichum truncatum
gay bénh than thu tai c4c tinh Tién Giang, Long An va Binh Thuan.

N4am Colletotrichum luu ton trong nudc mua, nudc muong, tan du thuc Vat va
trong dat va mot s6 yéu to am d6 va luong mua anh hudng dén su phét sinh, phat trién
cua bénh trong nam.

Xac dinh duoc mot sé giai phap hiéu qua trong phong trir bénh than thu (dich
trich thao mac, vi sinh vat, nong duoc) gilp giam dugc &p lyc bénh, giam dugc s6 1an
phun thudc va tang loi nhuan so véi tap quan ndng dan trén mé hinh dién hep va day
cling 12 hop phan k§ thuat cho budce dau xay dung quy trinh téng hop.

1.4.4 Gi6i han caa luan an

Céc nghién ciu phong trir ngoai déng la thi nghiém don yéu t6 va viéc danh gia
hiéu luc chi yéu dua trén cac chi tiéu chinh nhu ty 1& bénh, chi s bénh, duong kinh
vét bénh va ning sut qua trén tru thanh long.



CHUONG 2
TONG QUAN TAI LIEU
2.1 Giéi thiéu vé cay thanh long
2.1.1 Phan loai thyc vat

Cay Thanh Long (Dragon fruit) cé tén khoa hoc la Hylocereus undatus (Haw)
Britt. va Rose thuoc ho Xuong Rong, c6 ngudn goc & ving sa mac thuoc Mexico va
Colombia (Le Bellec et al., 2006). Theo Rojas-Sandoval & Praciak (2020) cay thanh
long thudc:

Gigi: Plantae
Nganh: Tracheophyta
Lop: Magnoliopsida
Bo: Caryophyllales
Ho: Cactaceae (Xuwong Rong)
Chi: Hylocereus
Loai: Hylocereus undatus

C6 khoang 250 loai thugc ho Xuwong Rong duoc trong nhu nhiing cay an trai (Le
Bellec et al., 2006). Gan day, cac phan tich di truyén cho thdy Hylocereus
megalanthus 12 loai t boi trong khi cac loai caa chi Hylocereus c6 bo nhiém sac thé
ludng boi. Vi vay, rat cd thé H. megalanthus thudc maot chi riéng biét, duoc lai tu
nhién gitra hai chi Hylocereus va Selenicereus (Tel-Zur et al., 2004).

2.1.2 Nguon goc va phan bo

Hau hét cac loai thuoc chi Hylocereus c6 nguon gbc tir chau My La-tinh (nhiéu
kha ning tir Mexico va Colombia), mot s6 loai khac cé thé dén tir viing Tay An (West
Indies). Ngay nay, cac loai nay phan bd khip noi trén thé gidi, trong do, Hylocereus
undatus 1a loai duoc trong pho bién hon hét. Nho vao vé bat mat vé ngoai hinh ciing
huong vi, thanh long dan tro thanh cay trong mai cho nhiing ving dat khd han va san
luong ngay cang ting nhanh. Ngdy nay, loai cdy ndy trd thanh cdy trong thuong mai
hoa & nhiéu khu vuc nhu Bahamas, Bermuda, Indonesia, Colombia, Israel, Philippines,
Myanmar, Malaysia, Mexico, Nicaragua, phia bic Australia, Okinawa (Nhat Ban), Sri
Lanka, phia Nam Trung Quéc, phia Nam bang Florida (M¥), Pai Loan, Thai Lan, Viét
Nam va ving Tay An (Dembitsky et al., 2011; Mercado-Silva, 2018).



2.2 Toéng quan vé bénh than thw
2.2.1 Thiét hai do bénh than thw

Bénh than thu do nim Colletotrichum gay ra 1a bénh phé bién trén cay an trai ¢
viing nhiét doi ndng am. N6 gay ra thiét hai dang ké trudc va sau thu hoach trén nhiéu
loai cdy khac nhau nhu xoai, du du, 6i, mang cau, leu va nhiéu loai cdy an trai ban
nhiét do6i khac (Lakshmi et al., 2014). O ving DBSCL thiét hai do bénh than thu kha
cao, ty & bénh trén cy trong trong vudn c6 khi 1én dén 60%. Trén cdy con bénh lam
cay trui 4, bénh ning 1am khd ngon va chét cdy. Trén cdy lau nim, bénh gay thiét hai
cho bo 14 va cac canh nho 1am cay suy yéu dan, hoa thwa, qua it (Tri, 2001). Trén cay
trong khac thi theo nghién ciru cua Oanh (2001), B4 & Cuc (1999) thi bénh than thu
do nim Colletotrichum sp. gdy ra va c6 4 loai dwgc tim thiy trén 6t la: C.
gloeosporioides, C. capsici, C. acutatum, C. coccodes. Ngoai ra, Man & Té (1998);
Anh (1999) thi c6 thém loai C. nigrum gay bénh than thu trén 6t. Bénh than thu trén
x0ai gay hai trén tat ca cac bo phan cua cy va xuat hién quanh nam (Tri, 2001). Bénh
c6 thé gay hai mua vu tir 60% tré 18n (Ann et al., 1997). Bénh nang 1am choi non chét
khd, canh va hoa bi khd va rung, thit trai bi chai swong va théi. Pay 1a nguyén nhan
lam giam sé lugng, pham chat trai. Theo Kim et al. (2006) nam C. gloeosporioides
duoc biét dén 1a nguyén nhan gay bénh than thu trén nhiéu loai cdy trong. Phan lap
nam C. gloesporioides tir cac ky chu khac nhau thi hinh thai nim khong co tinh dic
trung rd rang theo tirng cay ky cha. Pham vi ky cha caa nim bao gdm khoang 70 loai
cay trong khac nhau. Trong d6, cac ky cha chinh bao gdm nhu: cay day, dau Lupin,
diéu, du du, bo, buoi, ca chua, ca phé, cam, chanh, cao su, phong lan va céc ky cha
phu khac nhu céc loai dau, bi ngd, dua, vai, thanh long. Bénh than thu gay ra lam thiét
hai nang vé niang suat va chat luong cay trong (Lakshmi et al., 2014). Ngoai ra, bénh
than thu do ndm Colletotrichum gay hai kha nghiém trong va phé bién trén mét sé hoa
mau nhu ca chua, bau bi, dua, 6t, ... va trén cdy an qua nhu chudi, du du, thanh long,
... (Agrios, 2005). Pic biét, bénh ciing gay hai rat nghiém trong trén xoai, nhat la giai
doan ra hoa, ra trai non va sau thu hoach. D6i véi sau riéng, bénh than thu do nam
Colletotrichum gay hai lam chét cay con méi trong, 1am chay la va anh huong dén
ning suit cua cdy truong thanh. Ty I& cay sau riéng bi than thu trong vuon 1én dén
60% & DBSCL (Thuy & Kim, 2008).

2.2.2 Triéu chitng cda bénh than thw

Triéu chiing cua bénh than thu 13 nhitng vét hoai tir hdm sau trén 14, than, hoa va
qua va gay ca hién tuong théi than, chét cay con (Waller et al., 2002; Agrios, 2005).
Theo Gautam (2014), Colletotrichum gloeosporioides la tdc nhan gay bénh phé bién
nhét trong sé cac loai Colletotrichum dugc biét tai An Po. Ching gy hai trén nhiéu
ky chu khac nhau véi nhitng triéu chimg dac trung. Loai C. gloeosporioides gay ra
nhiing triéu chiing khéac nhau trén ky cha nhu 1a nhitng vét tron dong tam hozc khdng
ddng tdm, thAm nudc va tao vét 16m. Trén cay 6t, vét bénh than thu c6 biéu hién nhiin
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nudc va sy nhiin nuéc ndy 1am cho vét bénh mém va 16m xudng tao thanh duong ranh
gioi gitra mo lanh va mé bénh. Vét bénh ban dau 12 mot ddm nho hoi 16m hinh tron
hodc bau duc, sau 2 - 3 ngay kich thudc 18n t6i 1 cm duong kinh va c6 thé lan rong dén
3 - 4 cm. Trén bé mit vét bénh nadm tao thanh nhitng vong tron déng tam chua khoi
bao tir mau hong cam, 1au ngay vét bénh c6 mau den. Khi vét bénh kho di thi vo qua
c6 hién tugng 16m sau va hinh thanh nhimg ving nhan c6 gon séng. Trén trai 6 thé co
nhiéu vét bénh, cac vét bénh nay lién két voi nhau va co thé bao pha hét bé mit cua
tréi (Roberts et al., 2001). Bao tir nAm dugc tao ra nhanh chong, nhiéu va c6 thé lan ra
khip ving trong 6t, két qua 1a dén 100% ruong 6t bi mat mua. Ngoai ra, vét bénh ciing
c6 thé xuat hién & trén canh va I, hinh dang 1a nhitng ddm mau nau xam khong déu
v6i duong mép mau nau sdm. Trén trai con xanh ciing c6 thé bj nhidm bénh nhung
triéu ching s& khong xuat hién cho dén khi trai chin hoic sau thu hoach va dugc biét
dén nhu giai doan x&m nhidm tiém an. Nhing trdi non bi xam nhiém bai
Colletotrichum acutatum thudng phat trién triéu chiang cd thé nhin thay duoc. Triéu
ching vét bénh bénh than thu trén thanh long & tinh Van Nam, Trung Qudc c6 hinh
elip, mau vang chuyén sang nau, cd quang vang va nhiéu hach nam trén bé mat vét
bénh véi nhitng vong tron dong tm (Guo et al., 2014).

2.3 Tac nhan gay bénh than thw trén cay trong
2.3.1 Pic diém tac nhan va pham vi ky chi

Nam Colletotrichum dwgc xem la tdc nhan gay bénh phé rong, mot loai c6 kha
ning gay hai cho nhiéu ky chi va nhiéu loai ¢ kha ning gay hai cho cing mét ky chi.
Mic du Colletotrichum dugc cho 1a tac nhan gay bénh than thu nhung mot s loai
cling duoc ghi nhan gay bénh thdi do trén mia, qua mong trén ca phé va théi nau trén
chudi (Lakshmi et al., 2014). Theo Gautam (2014), c6 khoang 25 loai bénh cay trong
gay ra boi cac loai Colletotrichum khac nhau nhu C. gloeosporioides, C. capsici, C.
falcatum, C. truncatum, C. sansevieriae, C. acutatum va C. coccodes & An Do, trong
d6 C. gloeosporioides dugc cho 14 thc nhan gay bénh phd bién nhat. Nghién cau cho
thay mot loai Colletotrichum cé thé gay hai cho nhiéu ky cha khac nhau. Chi nam
Colletotrichum gay triéu chimg than thu trén nhiéu loai cay trong, ciing 13 tdc nhan
quan trong gay thiét hai ning suat dang ké. Vijaya et al. (2015) di xac dinh duoc C.
truncatum tac nh&n gay bénh than thu trén thanh long ¢ Malaysia dya vao hinh thai,
bao tir, mau sac tan ndm va trinh ty gen. Guo et al. (2014) di xac dinh dugc tc nhan
dwa vao hinh thai, trinh tu gen la do nam C. truncatum gay ra. Theo Yoshida (2002)
nam C. acutatum va C. gloeosporioides dugc xac dinh 1a nguyén nhan gay ra bénh
than thu trén hon 50 loai cay trong tai Nhat Ban (ngoai trir Hokaido). C. coccodes
dugc xem la nguyén nhan gy bénh than thu trén cac cdy ho ca (Solanaceae) nhu:
khoai tay, ca chua, 6t, ca tim, ... tai Nhat Ban. Nim nay c6 dia canh véi nhiéu 16ng
ctng, bao tir dinh don bao, mau vang nhat, bao tir hinh try, dang hai dau tron hoic hai
dau nhon, bao tir thang hoic hoi cong, kich thuéc 16 - 24 x 3 - 4 um, c6 giac bam mau
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nau, hinh chuy dén hinh trang, kich thuéc 8,5 - 16 x 4 - 11,5 um. Diép (2009) d3 phan
lap duoc 12 mau nam Colletotrichum gay bénh khd canh, khé qua trén ca phé, dya vao
cac dic diém hinh thai d3 dinh danh duoc 9 mau: 2 mau thudc loai C. gloeosporioides,
7 mau thuoc loai C. kahawae, 3 mau con lai chua xac dinh duogc tén loai. Loai C.
kahawae c6 tinh doc hon loai C. gloeosporioides khi dugc ching trong diéu kién nhan
tao. Thay va ctv. (2005) da phan 1ap duoc 105 ching nim gay bénh than thu, véi 73
chang trén xoai va 32 chung trén sau riéng tir cac mau bénh thu thap tai cac tinh Tién
Giang, Dong Thap, Vinh Long, An Giang, Séc Tring, Can Tho, Ca Mau va Tra Vinh.
Dua vao cac dic diém hinh thai va cac dac tinh sinh hoc da xac dinh duoc hai loai ndm
la C. gloeosporioides va C. acutatum va mot lodi nam con lai chwa xac dinh duoc.
Loai C. acutatum dugc ghi nhan chi gy hai trén 14, hoa va qua xoai. Loai C.
gloeosporioides dwgc ghi nhian gay hai trén ca xoai va sau riéng. Trén 6t thi nim
Colletotrichum spp. 1a tic nhan gay bénh va lam thiét hai I6n vé ning suit ¢ cac nuéc
chau A. Nam loai Colletotrichum duoc tim thay c6 kha niang gay hai trén cay 6t khap
noi trén thé gigi nhu C. capsici, C. acutatum, C. gloeosporioides, C. coccoides va C.
graminicola. Mdi loai khac nhau s& gay hai tai cic giai doan khac nhau. L& va than bj
gady hai boi C. coccodes va C. dementium, trong khi d6 C. acutatum va C.
gloeosporioides gay hai giai doan trai. C. capsici dugc ghi nhan gay hai giai doan 6t
chin trong khi d6 C. acutatum va C. gloeosporioides gay hai ca hai giai doan trai non
va truong thanh (Park et al., 1990; Hong & Hwang, 1998; Than et al., 2008).

Bang 2.1: Tac nhan gy bénh than thu trén 6t. (Theo Than et al., 2008)

Qudc gia/ viing Téac nhin gy bénh Tham khao
Australia Colletotrichum acutatum, C. Simonds (1965)
atramentarium, C.
demantium, C.

gloeosporioides var. minor,
C. gloeosporioides var.
gloeosporioides

An Do C. capsici

Indonesia C. acutatum, C. capsici, C.  Voorrips et al. (2004)
gloeosporioides

Han Qudc C. capsici, C. Park et al. (1990)

gloeosporioides, C.
coccodes, C. demantium

Myanmar (Burma) Gloeosporium piperatnum
E. and E., C. nigrum E. and
Hals
Papua New Guinea C. capsici, C.
gloeosporioides Pearson et al. (1984)
New Zealand C. coccodes Johnson & Jones (1997)
bai Loan C. acutatum, C. capsici, C.
gloeosoprioides
Théi Lan C. acutatum, C. capsici, C.  Than et al. (2008)
gloeosoprioides
Vuong quéc Anh C. acutatum, Glomerella
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cingulata
Hoa ky C. acutatum Roberts et al. (2001)
Viét Nam C.acutatum, C.capsici, Don et al. (2007)
C.gleosporioides, C.nigrum

2.3.2. Pic diém phan loai céc loai Colletotrichum thwong gip phd bién.

Theo hé théng phan loai thuc vat cia Waller & Bridge (1993) Colletotrichum
spp. thuoc gidi Fungi, nganh Ascomycota, I6p Sordariomycetes, I6p phu Incertea
sedis, bo Phyllachorales, ho Phyllachoraceae, chi Colletotrichum. Ba c6 39 loai
Colletotrichum dura trén tiéu chuan vé hinh thai, dic diém nudi cy va kha ning giy
bénh than thu (Fagbola & Abang, 2003). Nam Colletotrichum dugc mé ta c6 11 loai
(Sutton, 1980). Nhung Alexopoulos & Mims (1979) thi d& xut trén 1000 loai c¢6 hinh
thirc gidng da dugc md ta trude ddy, tuy nhién phan 16n chlng tring tén. Theo Baxter
et al. (1985), Colletotrichum duoc giéi thiéu c6 21 loai, mot sé loai tiéu biéu nhu: C.
coccodes, C. dematium, C. gloeosporioides, C. graminicola, C. falcatum va C. capsici
Ia nhiing loai thuong gy bénh than thu (Ba va ctv., 2005).

2.3.3 Pic diém hinh thai Colletotrichum spp.

N4am Colletotrichum dugc phan loai theo dic diém hinh thai nhu kich ¢&, hinh
dang cuia bao tir dinh, giac bam va dic diém nubi cdy nhu bé mat khuan lac, hinh dang,
mau sic va két cau khuan lac, ty 1é phat trién (Von, 1957; Smith & Black, 1990). Than
et al. (2007) ghi nhan khuan lac cua C. gloeosporioides c6 mau tring xam cho dén den
t6i. Hau hét khuan lac nam C. capsici phat trién dang bong vai nhitg duodng vién co
mau sac khac nhau tir sang cho dén xam t6i pha Ian trang dén hoi nau (Masoodi et al.,
2013). Hon nira, bao tir dinh c6 hinh thoi cho dén hinh ludi liém. Nhiét d6 thich hop
cho C. capsici la 28°C trong khi d6 nhiét do thich hop cho C. gloeosporioides la 32°C
(Hartman & Wang, 1992). Loai nim C. acutatum gay hai tai Nhat duoc Yoshida mé ta
nim 2002 nhu ¢ bao tir trong sudt, dang tru tron, nhon hai dau, don bao, ¢ kich
thugc 8,5 - 16,5 X 2,5 - 4 um. Giac bam mau nau, dang tring dén hinh chuy, bé mit
giac bam thuong nhin & canh, gidc bam c6 kich thuéc 8,5 - 10 x 4,5 - 6 um. C.
gloeosporioides ¢ bao tir don bao, trong suét, dang mot dau nhon maot dau tron hay
hai dau tron, kich thuéc 9 - 24 x 3 - 4,5 um. Giac bam cua loai C. gloeosporioides mau
nau, hinh chuy hay hinh dang khong déu, khéng cé hinh dang ¢ dinh, kich thudc 6 -
20 X 4 - 12 pm (Yoshida, 2002). Nam Colletotrichum c6 sgi nam néi sinh, manh, phan
nhanh, cé vach ngan, sgi nAm c6 ndi bao va gian bao. Nhiéu giot dich dugc san xuat
bén trong hé soi nam. Colletotrichum chi sinh san bang bao tir dinh, bao tir dinh phat
trién trén cudng bao tu trong dang thé qua 1a cum cudng bao tir. Cum cudng bao tir
dang dia phang, gdm nhiéu 16p chat nén, mit sau c6 cau trdc phan min, bé mat san
sinh cudng bao tir trong sudt. Cudng bao tir khong c6 vach ngan, kéo dai, don bao,
dang liém, cong, bao tir trong suét. Cing vai bao tir va cudng bao tir 1a cac 1dng cang



trén mdi cum cudng bao tir, 16ng cang, thuén nhon, khong phan nhanh va da bao, cau
tric nhu to cung (B va ctv., 2005).

Dic diém caa ndm nay 1a soi nAm co6 vach ngin va dich trong subt. Theo Thay va
Kim (2005) thi 6 nim Colletotrichum spp. c6 dang dia dai tron hoic dang gdi, c6 sap
mau den, c6 gai & mép ria dia dai hoac gitra 6 nAm. Canh bao dai don, thon dai, bao ti
trong sudt, mot té bao, dang trang hoic dang thon dén dang liém. Pa sb khuan lac déu
cd dang hinh tron, c6 su khac nhau vé hinh dang khuan lac gitta dang mép ria tron va
mép ria gon song. O thdi diém 60 gid sau khi cdy da bat dau c6 sy khac biét gitra
nhitng nhém nam dua trén mau sic cua khuan lac. Vao thoi diém 108 gio sau khi cay
mau sic khuan lac bién d6i dén mirc rd rang nhat. Tuy nhién, su xac dinh cac loai nim
c6 bao tir dang thang c6 thé phic tap bai vi bao tir caa céc lodi nam co dang thang rat
gidng nhau vé hinh thai nhung nhimmg dic diém cua khuan lac thi rt da dang.

Theo CABI (2003) dic diém cua loai nam C. gloeosporioides dugc md ta nhu
sau: khuan lac trén méi truong PDA ¢6 mau tring xam dén xam den, soi nAm khi sinh
thay doi. Khuan lac phét trién bang phang hoic c6 su phan tang. Khéi bao tir mau
hong. Bao tir c6 dang hinh tru véi hai dau cun, dang hinh tru voi mot dau cun, hoac
mét dau hoi hep lai ¢ dé. Pia 4p c6 dang tring, hiém khi xé thity, c6 mau nau dam khi
xem trén lame bang kinh hién vi. Trén méi trudng PDA, tan ndm c6 mau tring xam
nhat dén mau xam dam. O mot s6 mau phan 1ap soi nam Ky sinh chi hinh thanh nhitng
chom lién quan dén sy hinh thanh qua thé va qua thé do6i khi hinh thanh trén khuan lac
non phé bién hon so vai khuan lac gia. Qua thé mé hinh thanh trén cac bo phan khac
nhau cta cay trdng, moc riéng ré hoic tirng dam hinh cau hay hinh qua I&, kich thugc
85 - 350 pm.

2.3.4 Pic diém mét sé loai nam Colletotrichum spp. gay bénh than thw trén ciy
trong

Sutton (1980) d& mo ta ddc diém cia cc loai nam Colletotrichum spp. nhu sau (Bang 2.2):
Bang 2.2: Bac diém hinh thai cua mét so loai nam Colletotrichum spp

.. . Bao tir, kich o
STT Tén loai Tan nam ] Giac bam
thuadc
1 C. acutatum Tan nam moc ddy Bao ta hinh C& mau nau nhat

dac, hé soi nAm khi thoi, d6i khi c6 dén nau sam,
sinh mau trang sau thit eo & gita. dang chuy khong
d6 tr6 nén mau Kich thuéc: 8,5 déu, doi khi tré
hong xam. Khéi - 16,5 x 2,5 -4 nén phac tap.
bao tar mau hong da  pm. Kich thuéc: 8,5 -
cam. Mat dudi tan 10x4,5-6 um.
nam mau hong.




2  C.coccodes Tan nam chu yéu 1a  Bao tir dang thoi  Hinh chay, dai,
hach ndm mau den, thang. Kich mau hoi nau,
chi ¢6 it sgi nam thudc: 16-22 x  khong déu va co
tring moc phia trén, 3 -4 pm. khia tai beo,
khdi bao ti dinh hiém khi tré nén
mau mat. phac tap. Kich

thudc: 11 - 16,5
X6-9,5pum.

3  C.higginsianum Chua khao sat nén Hinh thoi thang,
chua biét v& hach hoi cong va
nam va dai. thuong c6 nhiéu

giot 16n & trong.
Kich thudc 16,5
-19 x4 pm.

4  C.fuscum Tan nam den, moc Bao tu dang
day dic. Soi nim thiang hodc hoi
mau nau sam khdong cong, bi cun &
déu, mat dudi tan dau. Kich
ndm c6 mau den.  thudc: 14 - 17 x

3,5-4 um.
5 C. Tan nam phat trién  Bao tir hinh try, CA& mau nau nhat
lindemuthianum cham, c6 mau nau thiang, cun ¢ dén sam, hinh
sam dén den. S¢i dau. Kich chuy tron déu.
nam mau nau, mép thudc: 9,5-11,5 Kich thudc: 6 X 6
déu bang phang va x3,5-45um. -7 pm.
chim sau bén dudi,
khdi bao tor mau
mat hay vang nhat.

6 C.crassipes Tan nam voi sy Bao tor thing, Pa dang, mau
phat trién da dang hinh try, cin & nau nhat dén
cia soi nAm mau dau. Kich mau nau sam,
s6-cO6-la sam, mép thudc: 1,5 - 45 dang chuy dai
chim sau va déu. x6,5 pum. hoac cé khia tai
Mat dugi tan nam béo, thuodng tré
mau nau sam, khoi nén phac tap.
bao tir mau mat. Kich thudc: 10 -

14x7-9,5um.

7  C.musae Pa dang, sgi nam Dang thang, Mau nau nhat
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day dic mau tring
VA tré nén xam dan,
khéi bao tir mau do
gach dén nau vang
va thuong lién két

hinh try, cun ¢
dau. Kich
thudc: 12 - 17 x
4,5-55 um.

dén nau sam,
hinh dang khéng
déu, thuong co
thuy rong hoac
sau, thuong tro

véi nhau. nén phuc tap.
Kich thuoc: 9 -
13x9-11,5 um.

8 C.orbiculare Khong déu vé mat Da dang, thing, Pa dang, mau
hinh thai hoc, sgi hinh try, cun & nau nhat, hinh
nim day dic mau dau. Kich chuy dai, khong
tring xam. Mat thuée: 14 - 15 x  déu, thuong tro
du6éi c6 mau nau 4,5-6 pum. nén phuc tap.
sam, khdi bao tu Kich thugc: 9 -
mau hong. 10 X5 - 6 pm.

9 C. Pa dang Bao tu dang Hinh chuy khong

gloeosporioides thang cun ¢ dau, déu va dd6i khi
kich thudc: 9 - tré nén phuc tap.
24 x3-4,5pum. Kich thuoc: 6 -

20x 4 -12 pm.

10 C. caudatum Tan nam moc day CO dang hinh Pa dang, hinh
dic, c6 mau nau ludi liém, hinh chuy hoic tron,
nhat. Mit dudi tan thoi va c¢6 dinh hiém khi trg nén
nim c6 mau xanh kéo dai tr 10 - phtc tap. Kich
nau. 16 pm. Kich thudc: 10 - 14 x

thugc: 18,5 - 24 9-10 um.
X 3,5-4 um.

11  C. fancatum Tan nam mau trang Hinh Iudi liém Hinh chiy hoac
xam, sgi nam rai hoac hinh thoi, tron, mau nau
rac. Khoi bao t¢ dau nhon. Kich nhat. Kich thuéc:
mau héng. Mait thuoc: 155 - 12,5-145x 9,5
dugéi mau tring 26,5x4-5pm. -12 pm.
xam.

12 C.sublineolum  Tan nam moc day Hinh liém hoic Pa dang mau

co6 dinh nhon, mau
xam, don song, soi
nam nhu 16ng min.
Khéi bao to mau

hinh thoi, dau

nhon. Kich
thuoc: 185 -
275 x 3- 45

nau, canh khong
déu. Kich thuoc:
115-15x 8,5 -
Oum (6 - 25 x 4
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xam dén mau xanh um. - 16 um).
xam. Mit duéi tan

nim ¢4 mau xanh

xam.

13 C.graminicola Tan nim c6 mép Hinh liém hoic Pa dang mau

khong déu, lan ra, hinh thoi, dau nau, mép khdng
soi nAm xam min, nhon. Kich déu. Kich thuéc:
nhiéu u nho, hinh thudc: 23,4 -29 17,5-20x 12,5 -
cay, mau nau sam x3,5-5pum. 14 pm.
chim dudi sgi nam.
Mit dudsi tan ndm
mau tim do ruou
vang. Khéi bao tu
mau hong cam.

14  C. lini Tan nam phat trién Bao te hinh Mau nau, hinh
cham, mau nau dén liém doi khi c6 chly dai, khong
den, soi ndm den nhiing giot nho. déu, thay doi
hop lai hinh cdy Kich thugc: 16 - nhiéu, thuong tro
chim bén dudi, 19x3-45um. nén phac tap.
khong c6 soi nam Kich thuégc: 10 -
phia trén, mép ro. 135 x 6,5 - 13,5
Khéi bao tir khdng um.
roi.

15 C. corchori Soi nam trang xam, Hinh liém hoic Pa dang, hinh
manh, phét trién rai hinh thoi, cong chiy hoic tron.
rac. Khéi bao tr & dau. Kich Kich thuéc: 6,5 -
mau vang mat. thuéc: 145 - 11 x 55 - 85

195 x 35 - 4 um. Thinh
pm. thoang tr6 nén
phtec tap.

16  C. trichellum Tan nam da dang, Bao t& hinh Mau nau
soi nam rat thwa. liém, hoi cong chocolate khdng
Khéi bao ter mau hoiac hinh thoi déu, canh c6
nau da bo d&én mau véi  giot nudc khia, chiy. Kich
nau xam. Mat dudi 16n. Kich thudc: thudce: 12 - 18 X
tan nAm mau nau 14 - 24 x 4 - 6 8,5-12 um.
dén d6 rwou vang.  um.

17 C. Bao t& hinh Chua biét rG.
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phyllachoroides

liém hoac hinh
thoi, cun ¢ dau.
Kich thuoc:
145-185x%x5 -
5,5 um.

18 C. dematum

Tan nam da dang
mau tring dén xam
Ibng chuot hoac
nau do rugu vang o
gitra. Mat dudi tan
nAm mau nau sam.
Khéi bao tor mau 6
liu hoic hong do.

Bao ta hinh
liém, hinh
thuyén, nhon ¢
dau. Kich
thuoc: 19,5 - 24
X2-2,5pum.

ba dang, mau
nau, hinh chay
hoac tron. Kich
thudc: 8 - 11,5 x
6,5 - 8 um.
Thuong tré nén
phac tap, dang
dai, khéng
nhanh.

19 C.circinans

Tan nam mau nau
sam, sgi nAm mau
nau vang hoac nau
do, hach nim hinh
cau, hinh gdi. Khéi
bao tr mau son
hoac nau den.

Bao ta hinh
liém, hinh tru
nhon ¢ dinh.
Kich thudc: 19 -
21 x 3,5 pm.

Hinh chuy hoic
tron. Thuong tro
nén phuc tap.
Kich thuéc: 10 -
145 x 6 - 6,5
pm.

20 C. truncatum

Tan nam mau nau
sam dén den vdi
nam xadm  moc
thanh bai  khéng
déu, doi khi c6 soi
nam mau xam nhat
dén trang moc ting
cum rai rac, khdi
bao tir mau mat.

Hinh liém, cun
¢ dau. Kich
thuoc: 15,5 - 24
X3,5-4 pum.

ba dang, hinh
chuy hoac tron,
déi khi khong
déu, thuong tro
nén phuc tap.
Kich thuéc: 11 -
16 x 8- 9,5 um.

21 C. capsici

Tan nam day dic,
soi nam mau trang
dén xam sam. Mat
duéi tan nim mau
nau sam, khdi bao
tr mau da bo dén
hong nhat.

Bao tir da dang
hinh liém hoic
hinh thoi, cun ¢
dau. Kich
thuoc: 18 - 23 X
3,5-4 um.

ba dang, dang
hinh chuy dén
tron, mau nau
nhat. Thuong tré
nén phuc tap,
dang dai, khong
nhanh. Kich
thudc: 9 - 14 X
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6,5- 11,5 um.

2.3.5 Pic diém sinh hec ctia nAm Colletotrichum spp.
2.3.5.1 Vong doi .

Vong doi cua cac loai Colletotrichum spp. thuong bao gom giai doan vo tinh va
hitu tinh. O giai doan vé tinh, nAm thudc bd nim Dia dai (Milanconiale) caa I6p nim
bat toan (Deuteromycetes). Sinh san vo tinh cho ra bao tir dinh don bao c¢6 dang hinh
thoi, hinh liém hodc hinh tru, khéng mau va d6i khi cé giot dich bén trong bao tir. Bia
dai co gai clrng, sSAm mau, nhon & dau va c vach ngan. Loai ndm C. gloeosporioides
c6 dic diém khuan lac trén moi truong nudi cay bdng hoic dang len véi nhitng mau
sac dic trung nau xam. Soi ndm vo tinh dwgc quan sat 1a trong sudt, co vach ngin va
phan nhanh. Cudn bao tir dinh dai, trong subt, c6 vach ngin va khong phin nhanh. Bao
tir dinh thing, hinh thudn hoic tru, c6 dau tron hodc phong ra, trong sudt, khong vach
ngin, mot sb té bao hinh qua ta (Gautam, 2014). Bén trong qua thé c6 cac tli bao tir
nam rai rac, xen k& véi cac sgi ndm vo tinh, thudng co 8 tdi bao tir. Bao tu tdi hinh tru
hoac hinh chuy, kich thudc 35 - 80 x 8 - 14 um (Mordue, 1971). Theo Barnet et al.
(1998), nam Colletotrichum sp. c¢6 dang dia dai tron hodc dang géi, c6 sap mau den, co
gai & mép ria dia dai hodc gitra 6 nAm. Canh bao dai don, thon dai, bao tir trong sudt,
mét té bao, dang triing hoic dang thon dén dang liém. O giai doan sinh san hitu tinh
nam Colletotrichum spp. thudc 16p nAm nang (Ascomycete) c6 tén 1a Glomerella ciing
cho ra dang bao tir don bao (Agrios, 2005). Giai doan hitu tinh dan dén su da dang di
truyén caa quan thé ndm, con giai doan vé tinh c6 vai tro trong sy phat tan caa nam.
Su két hop theo kiéu hitu tinh trong céc loai Colletotrichum spp. thuong hiém gap
trong ty nhién. Chi c6 11 trong 20 loai Colletotrichum spp. c6 giai doan hiru tinh
(Wharton & Diéguez-Uribeondo, 2004). Sinh san hiru tinh la giai doan quan trong cua
nam, c6 mat vai trd quan trong la tao ciu tric rat quan trong cho su sdng, giup mot sé
loai sdng trong diéu kién méi trudng bat loi, va quan trong hon, tao ra su bién doi gen
thong qua tai t6 hop. Tao ra qué trinh mat gen c6 hai khi két hop gen c6 lgi cho su
séng con (Brown, 1999).

Céc loai Colletotrichum spp. thuéc nhém bén ky sinh bat bugc (hemibiotrophy)
do c6 loai gene gilp chuyén doi tir dang séng Ky sinh bat bugc (biotrophy) sang dang
séng hoai sinh (necrotrophy). Mot s6 loai Colletotrichum spp. sau khi xam nhiém vao
mo ky chu thuong trai qua giai doan & bénh kéo dai. Boi véi loai C. capsici, ban dau
phét trién bén trong cac té bao biéu bi ky chu, sau d6 ting 1én nhanh chéong qua mé da
bi giét chét cac md nay (Mendgen & Hahn, 2002). Trong qua trinh phat trién, ching
tiét ra enzyme va doc t6 dé phan huay vach té bao va nguyén sinh chit cua té bao ky
cha (Kim, 2000). Theo Mendgen & Hahm (2002) thi ndm Colletotrichum thudc loai
ban ky sinh (Hemibiotroph), giai doan dau la dang ky sinh (biotroph) chuyén sang giai
doan sau 13 giai doan hoai sinh (necrotroph). Giai doan dau sau khi x&m nhiém vao cay
Ky chu, nam song bén trong dudi 16p cutin cua cay ky cha va phét trién trong véach té
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bao biéu bi dé lay dinh dudng sau d6 chung phat trién trén md té bao chét dé séng theo
kiéu hoai sinh (necrotroph). Theo Kumar et al. (2001) quan sat nim Bipolaris
sorokiniana gay thiét hai trén cay ngii c6¢ ghi nhan giai doan ky sinh (biotroph), nam
hién dién & té bao biéu bi, giai doan hoai sinh (necrotroph) dwgc md ta bang giai doan
tan céng vao té bao thit 1a va 1am chét té bao ky chi. Ngoai ra, tac gia con ghi nhan su
t6n tai caa nAm bénh thudc loai hemibiotroph trong giai doan phéat trién dudi dang
necrotroph phu thudc vao su chét cua té bao cay ky chi. Té bao chét s& cung cap dinh
dudng va noi & cho mam bénh dé c6 thé phét trién va lay lan. Day la diéu kién quyét
dinh cho sy xam nhiém thanh cong cua mam bénh.

2.3.5.2 Kha ning tao bao tir cia nam Colletotrichum spp.

Theo CABI (2003) d3 mé ta dic diém khuan lac trén méi trudng PDA c6 mau
trang xam dén xam den. Khuan lac phat trién bang phang hoic c6 sy phan tang, khoi
bao tir mau hong. Bao tir c6 dang hinh tru véi hai dau cun, hoic mot dau hoi hep lai ¢
dé. Pia ap c6 dang tring, hiém khi xé thuy, c6 mau niu dam trong méi trudng nudi
cay trén lame. Két qua nghién cau su phat trién va tao bao tir ciia C. gloeosporioides
trén bay loai moéi truong dac (Potato carrot agar, Czapek — Dox agar, Corn meal agar,
Richard’s agar, PSA va moi trudng Brown’s.). Két qua ghi nhan nhu sau: trén méi
truong Richard’s agar soi nAm phat trién nhanh nhat (8,84 cm) ké dén 1a méi truong
Brown’s (8,76 cm) va mdi truong PSA (8,62 cm). Sgi nAm phat trién cham nhat trén
moi truong Corn meal agar (3,16 cm). Ciing trén mdi trudng Richard’s agar s6 luong
bao tir nAm duoc hinh thanh nhiéu nhit (47,60 x 10* bao ta/mL), méi truong Czapek -
Dox agar (43,00 x 10* bao tu/mL), méi trudng PDA (40,20 x 10* bao tu/mL) va sb
lwong bao tir dwoc tim thiy thdp nhét trén méi trudng Corn meal agar (0,60 x 10* bao
ta/mL).

2.3.5.3 Nay mam ciia bao tir cia nam Colletotrichum spp.

Bao tir nam C. cocodes gay bénh than thu trén dua leo bt dau nay nam & thoi
diém 2 gio sau khi ching (GSKC) va dat t6i da & 24 GSKC. Bao tir tao dia ap chua
hinh thanh melanin dat cao nhat & 6 GSKC va dia ap hinh thanh melanin dat téi da &
24 GSKC. Nam xam nhiém thanh céng va tao ra vét bénh & thoi diém 22 va 24 GSKC
(Byrne et al., 1997). Melanin bt dau tich lity trong vach dia 4p sau 20 - 49 gio sau khi
bao tir nay mam (Horowitz et al., 2002). Bao tir nAm Colletotrichum gloeosporioides
bat dau nay mam 2 GSKC (Kim et al., 1999) va dat gan tdi da (94%) o thoi diém 6
GSKC, khdng c6 sy nay mam bao tir khac biét giira trai 6t xanh va trai 6t chin, dia ap
hinh thanh trén trdi 12 GSKC va dat téi da & 24 GSKC.

2.3.5.4 Chu trinh gay bénh ciia nam Colletotrichum spp.

NAm xam nhiém vao té bao mai, bao tir nAm nay mam tao dia ap mau nau. Pia
4p x&m nhap xuyén qua bé mit mo cay va mot s ¢ dang mién trang, mot s6 khéc thi
phét trién ngay. Pia dai (acervulus) duoc tao ra rai rac trén bé mat mo di chét, noi vét
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bénh phét trién hoan chinh. Bao tir dwgc tao ra nhiéu tao thanh khéi mau hong (Butler
& Bisby, 2003). Nim gay hai ¢ phan trén mat dat cua cay hoac lan truyén theo nhiéu
cach khéac. Bénh nhiém vao hat hoic cé thé bam vao bén trong va bén trén hat gidng
va lan truyén qua cdy con va nhitng ky cha trung gian c6 thé 1a co hoic cay tréng trong
ho Solanaccae nhu: ca chua, khoai ty, ... (Robert et al., 2001) va c6 thé séng hoai sinh
trén phan cay di chét hoic trén xac ba thuc vat trong dat. Trai bi nhiém nam khi c6
bao tir nAm roi 1én hoic mua roi 1én tan du ciy bi bénh rdi ban Ién trai va cay. Tir vét
bénh ban dau s& sinh ra bao tir va tir 46 phat tan 1én trai. Khi gip diéu kién thich hop,
nhiét d6 tdi hao 27°C, mua nhiéu, bao ta hinh thanh manh va phat tan nhanh sang
nhitng trai khac nhd nuéc mua 1am bénh phat trién trén ca dién rong (Robert et al.,
2001).

2.3.5.5 Pic diém sinh thai cia nAm Colletotrichum spp.

Nhiét dp:

NAm phét trién tot trong diéu kién du dinh dudng, nim c6 thé phat trién tét o 10 -
35°C. Khong khi va anh sang ciing anh huong dén sy phat trién ciaa nam bénh, khi o
t6i & 25°C trong 5 gid Su tao bao tir va hach nam ¢ nhiing dia petri nudi cay nam
khéng quan kin bang parafilm cao hon so véi nhitng dia dugc quan kin. Theo Gautam
(2014), nam C. gloeosporioides phét trién thuan loi nhat trong mdi trudng pH 6 - 7 va
nhiét do 25 - 30°C. Trong khi d6, chu ky anh sang 12 gio sang va 12 gio t6i cho thay
su ting trudng va phat trién cua nam C. gloeosporioides 1 t6i da so véi 24 gio chiéu
sang lién tuc hoac 24 gio khong chiéu sang. Nhiét do tdi thich cho C. gloeosporioides
phat trién 1a 28 - 30°C. Astuti & Suhardi (1986) khi nghién cau anh huong cua nhiét
d6 ton trir va sy chin trai da két luan rang ¢ 30°C bao tir C. capsicum duogc hinh thanh
cao nhat. Trong diéu kién di dinh dudng, nim c6 thé phét trién tét & 10 - 35°C (Vién
& Diing, 2003). Déi véi loai C. lagenarium thi nhiét d6 ti hao 1a 20 - 30°C, & 52°C
trong thoi gian 10 phdt s& 1am giam sicc ndy mam cua bao tir C. lagenarium (Zhi et al
., 1997).

Am do:

Am do cao trén 90% va swong mu kéo dai tao diéu kién cho nim phét trién tot.
Két qua nghién cau cia Byrne et al. (1997) cho thay khi 1a wét dim hoan toan, vét
bénh xuat hién khoang 8 - 12 gio sau khi u bénh ¢ 25°C. Tinh x&m nhiém cua nam
giam di trong diéu kién kho va khdng con kha niang xam nhiém khi thoi tiét kho trong
vong 10 - 12 ngay (Roberts, 2001). Troi muwa nhiéu va lién tuc khdng chi 1am ting 4m
d6 khong khi ma con lam cho bao tir ndm phat tan 1én 14, than, trai. Nim C.
lagenarium xam nhiém doi hoi 4m do 100% va nhiét o 20 - 23°C trong 24 gio.

Bao tir phai c6 nudc dé nay mam va ty 1é nay mam khong dang ké néu do am
tuong d6i dudi 97%. Bao tir duoc phét tan 1ay lan cha yéu nhd mua. Mic d6 gy hai
cta nim c6 lién quan dén thoi tiét, va ndm tuong ddi thu dong trong thai tiét kho han.
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Anh sang mat troi, do am thap va nhiét do khdng thich hop (dudi 18°C hoic I6n hon
25°C) nhanh chong 1am chét cac bao tar nam (Wastie, 1972). pH ti hao cua nam
Colletotrichum spp. tét nhat 1a 7 - 8 va pH thich hop cho bao tir moc mam 125 - 6 (Zhi
et al., 1997). Theo Hubballia et al. (2011), nim C. gloeosporirides phat trién thuan lgi
nhét trong méi truong pH 6 - 7. Viéc xac dinh cac loai Colletotrichum spp. gay bénh
ngoai dong rudng 1a mot trong nhitng yéu té quan trong trong viéc phat hién va kiém
soat bénh hiéu qua. Trén thé gidi va tai nudc ta dd co nhiéu cdng trinh nghién cau
nhdm xac dinh cac loai Colletotrichum spp. gay bénh, xac dinh cac dic tinh sinh hoc
cting nhu kha nang gay hai cua ching.

2.3.5.6 Co ché xam nhiém caia nAm Colletotrichum spp.

Mot khi tdc nhan gay bénh di xam nhap vao bén trong, sy hinh thanh soi ndm
trong md cay duoc hd tro bai ky chi lam ting cuong tinh doc hai. Bao tir nam di vao
giai doan ky sinh lién quan dén su ngu nghi ké dén 1a giai doan phan huy gay chét mo
cay (Prusky & Plumbley, 1992). Bao tir phan sinh cua hai lodi nAm C. nigrum va C.
capsici nay mam trong nudc sau 4 gio, sau do6 chung xam nhap va gay hai. Sau khi
niam Colletotrichum spp. xam nhiém vao bén trong ky chu, soi nim sé& tan céng bang
cach len 16i gitra cac té bao. Trong quéa trinh phat trién nam tiét cAc enzyme phan huay
véach va mang nguyén sinh chat cua té bao dé hap thu dudng chat can thiét. Bé xam
nhap vao bén trong md Ky chi soi nam tao thanh dia ap tao 4p luc xam nhiém (1a mot
bo phan do dau soi nAm phinh to ra).

Giai doan dau cua qua trinh x&m nhidm va phat trién cua cac chung nam
Colletotrichum spp. co ban giéng nhau. Ching c6 thé xam nhap duogc vao bén trong
mo6 ky cha va gay bénh can phai trai qua cac giai doan: (1) bao tir phét trién trén bé
mat vét bénh, (2) lay lan va bam trén bé mat ky chi, (3) bao tir nay mam, (4) hinh
thanh dia ap, (5) xam nhiém qua 16p biéu bi cua cay, (6) phat trién va lay lan qua cac
viing xung quanh, (7) tao nhiéu 6 nam va bao tir (Jeffries et al., 1990). Mam bénh xam
nhap vao md té bao cua ky chu thdng qua nhitng khoang tréng cua gian bao, phat trién
nhanh chéng va lam chét hoai md cua ky chu (CABI, 2001).

Qua trinh xam nhiém trai qua cac giai doan nhu: sy moc mam cua bao ti, su hinh
thanh dia 4p, dia ap sau khi duoc tao thanh & trang thai bat dong va tiép theo sau 1a su
moC mam cua dia ap (Cook & Baker, 1983). O mét sb loai Colletotrichum gay bénh
than thu, ndm c6 thé tao ra pectin lyase, day 1a nhan t6 quan trong trong su phat trién
cua bénh. Ham luong va hoat tinh ctia enzyme cung voi miac d6 bénh s€ tang khi pH
tai vi tri xam nhiém ¢ muc 7,5 - 8,0. Ndm c6 thé duy tri mac pH cao tai vi tri xam
nhiém (Agrios, 2005). Theo Roberts et al. (2009) bénh xay ra nhiéu trong mua mua vi
bao tir s& dwoc nudc mua cudn di va phat tan qua nhiing cay khac. Su xam nhiém c6
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thé xay ra & nhiét 610 - 30°C, nhung nhiét do thich hop 1a 20 - 24°C (Roberts et al.,
2001).

Theo Wharton & Diéguez-Uribeondo (2004), Colletotrichum spp. xam nhiém
vao mo ky chu theo hai hinh thic:

- Hinh thirc ban ky sinh: Nam hinh thanh voi xam nhiém xuyén truc tiép qua té
bao biéu bi cua té bao ky cha va phong to 1én va tao ra khoang xam nhidm véi soi nim
¢6 kich thudc 16n (soi ndm so cip), soi nAm c6 thé dinh vi lan sang cac mo biéu bi va
té bao thit 14 ké can. Trong giai doan dau cua sy dinh cu ndy, su twong tac giira ky cha
va mam bénh 1a ki sinh bat budc. Tiép theo sau 13 giai doan hoai sinh, sy twong tac
duogc thé hién qua su hinh thanh sgi nam tha cap mong. Céc soi nam thir cap nay dam
Xuyén vao trong cac té bao va len 13i qua cac ngd gian bao dong thoi tiét enzyme phan
hity vach té bao va giét té bao ky chu.

- Hinh thrc hoai sinh: Sy dinh cu bén trong té bao ky chu bit dau ¢ bén dudi
16p biéu bi va thuong khong cé giai doan ki sinh bat budc cua sei nAm bén trong véch
hodc néu co thi giai doan nay rat ngan. Nam lay lan nhanh chéng qua cac mo, di vao
trong té bao va qua cac ngd gian bao.

Khi vao bén trong té bao ky chu, nhitng sgi ndm pha v& lép cutin va véch té bao
biéu bi va thanh I1ap nén soi nim ky sinh bat bugc. Tin hiéu bao hiéu dau tién cua bao
tar nay mam la tiét ra chat Extra Cellular Matrix (ECM). Chat ECM duoc xem la tin
hiéu trong sudt qua trinh ndy mam va hinh thanh dia 4p. Qua trinh hinh thanh va phat
trién cua dia ap trai qua 7 budc: (1) Tiét ECM, (2) phan chia nhan, (3) tao thanh vach
ngan dau tién, (4) Mam nhu ra, (5) Binh phong 18n, (6) Tao thanh vach tha cap, (7) Su
hinh thanh melanin cua dia ap. Bao tir nAm sir dung nhirng tin hiéu hoa hoc hoic
nhitng tin hiéu vat 1y tir bé mat cidy dé ndy mam va phan hoa thanh dia ap (Aist &
Israel, 1996). Pia ap hinh thanh tryc tiép tir bao tir hodc ¢ cudi 6ng mam (Smith et al.,
1999). Pay 1a bo phan do sgi nAm phinh to ra c6 nhiém vu tim cach xam nhiém vao
bén trong cay ky chu (Perfect et al., 1999). Khi vao bén trong té bao ky chi, nhiing soi
nam phé v& 16p cutin va vach té bao biéu bi va thanh 1ap nén soi ndm ky sinh bat bugc.

Pé co thé xam nhiém duoc vao bén trong mo cay ky cha va gay bénh can phai
trai qua cac giai doan sau: bao tir phét trién, 1ay lan va bam trén bé mat cay ky chu, bao
tir nay mam, hinh thanh dia ap, xdm nhiém qua 16p biéu bi cua cay, phat trién va lay
lan ra c4c viing xung quanh, tao nhiéu 6 nAm va bao tir (Jeffries et al., 1990; Prusky et
al., 2000). Nam hinh thanh dia ap bén trén chd ndi giita nhitng té bao biéu bi khéac
nhau, nhitng chd ndi d6 chinh 1a diém yéu trong 16p biéu bi ngoai. Vi thé, su hinh
thanh dia 4p gan nhiing ving nay cé I& 1a thuan lgi cho sy xam nhiém vao té bao ky
chu (Nair & Corbin, 1981). Theo Byrne et al. (1997) thi Hausbeck & Linderman
(1992) xac dinh ¢ nhiét do 15°C, thoi diém téi thiéu ndm C. coccodes bit dau xam
nhidm trén 14 dua leo 1a 16 GSKC, trong khi & nhigt do 20°C va 25°C thi chi dén 12
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GSKC la nim da bat dau xam nhiém. Phuong phap ching bénh khi tao vét thuong
nham tao diéu kién thuan lgi cho mam bénh xam nhap va lam ting kha ning lay
nhiém.

2.3.5.7 Sw lwru ton va lay lan mam bénh

Nhiéu loai Colletotrichum phét sinh tir hat va ching song trong dat va cé thé
phan bd trong nude dudi dang bao tir dinh sau d6 lan truyén trong khong khi dudi
dang nang bao tir (Nicholson & Moraes, 1980). Chlng c6 kha ning sinh ton trong va
trén bé mat hat giéng (Pernezny et al., 2003). Sy phan huy cua I6p nhu mé trén bé mit
hat va ngay ca trong phdi nhu va phdi bj phan hay trong hat c6 mat sé nim cao
(Chitkara et al., 1990). Sy phat trién giac bam tir bao tur trén bé mat cay trong la tac
nhan xam nhiém va sau d6 ching xam nhap vao 16p biéu bi (Deising & Wernitz,
2000). Bénh phat trién manh ¢ nhiét d6 va am d6 cao, bao tir phat tdn nho mua, gid,
con tring. Nam ton tai trén vo hat gidng, trén tan du ctia cdy bénh. Bao tir phan sinh va
c6 sic séng cao. Trong diéu kién khd, mac du tan du bi vui trong déat van cd thé nay
mam vao vu sau. Bénh phat trién, 1ay lan manh va gay thiét hai nghiém trong vao
nhitng thang mua nhiéu (Man & T¢, 1998; Nghiém (1996)). Theo Té & Man., (1998)
nhiét do thich hop cho bénh gay hai 1a 28 - 30°C dbi véi loai C. capsici va C. nigrum.

Theo Roberts et al. (2001), ngudn ndm bénh cd thé bam & bén trong ruét trai va
hat gidng. Tir d6 xam nhap vao dong rudng dé pha hoai cay trong hoic nguén bénh co
thé séng sot qua cac thoi vu trén tan du cay trong bi bénh, ky chu trung gian nhu cay
ho ca (Solanaceae). Khi bao tir ndm roi hodc mua roi 1én tan du cdy bénh roi ban Ién
trai va cay thi tir vét bénh ban dau s& sinh ra bao tir va phat tan trén trai. Diéu kién
ngoai dong: bénh thuong ton tai trong cac xac ba thyuc vat c6 trén vuon hoac trén canh,
trai bénh. Bénh phét trién manh va phat tan & diéu kién am d6 cao nhat 1a vao mula
mua. Bénh phat trién va gay hai ning ¢ giai doan ra hoa, trai sap thu hoach va sau thu
hoach. Mot s6 chung Colletotrichum spp. ton tai trong tu nhién, mot sé khac luu ton
ngoai dong trén cay ky chii phy, cdy hoang dai, tan du thuc vat, trén cac mo trai bi
bénh, ... (Sharma, 2006). Khi gip diéu kién bat loi, ndm hinh thanh cau tric dang hach
dé Iuu ton. Bénh s& boc phét tré lai néu tiép tuc canh tac céc cay trong nhu: 6t, ca
chua, x0ai, ... cac vong doi tiép theo ciia bénh s tiép ndi trong sudt miia vu gieo trong
nho viéc san sinh bao tir (Cerkauska, 2004). Bao tir nam duogc tao ra nhanh chong,
nhiéu va c6 thé lan ra khap vu trong. Theo Té & Man (1998) bao tir niy mam trong
nudc sau 4 gio va gay thiét hai nghiém trong vao nhirng ngay mura.

Chi Colletotrichum 14 chi c6 nhiéu ky chai phan bé & nhiéu noi trén thé gioi
nhung quan trong nhat 1 ¢ viing nhiét déi. Nhitng bénh do Colletotrichum gay ra c6
tac dong 1au dai cho nén san xuat ndng nghiép trén toan thé giéi qua viéc gay that thu
ning suat trén mot sé nhitng hoa mau quan trong nhu trai cdy, rau cai, ngi cdc, ...
(Waller, 1992). Hau nhu tat ca cdy trong trén toan thé gisi 1a d& bi mot hodc nhiéu loai
Colletotrichum gay bénh, gay thiét hai 16n vé kinh té, dac biét 1a cac loai trai cay, rau
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va cay canh. Theo Nayaka et al. (2009), c6 rat nhiéu gidong ot khang bénh than thu
dugc phong thich va ang dung rong rai trong nong nghiép ¢ An Po nhu ITHR 275-13-
5, IIHR 345-6, IIHR 332-109, CC4, Ujwala, CA 87-4, S-20-1, Lorai va BG-1. Ciing
theo nhom tac gia nay thi nhat thiét phai danh gia tinh khang bénh than thu cua cac
dong/giéng trude khi phong thich ra san xuat. O Théi Lan, két qua danh gia tinh khang
bénh cua mot sé gidng 6t ddi véi C. capsici cho thiy cac gibng Mun Daeng, Chee
phar, Mun Banglen and Neu Mua Nang c6 khang manh. Wang Sapung, Nok Ban
Pong, Choe Mor Koe, Sri Saket and San Patong dugc danh gia la khang. Ngoai ra,
Nok Banglen, Bang Chang, Yok Tai and Num Chiang Mai thi khang yéu (Widjaja,
1991).

2.3.6. Xac dinh loai thugc chi Colletotrichum dwa vao wng dung sinh hoc phéan tir

Ky thuat PCR va RT-PCR: PCR (Polymerase Chain Reaction) la mét trong
nhitng phat minh quan trong nhat caa thé ky 20 trong sinh hoc phan tir. PCR 1a phuong
phap nhanh nhat dé phat hién vi sinh vat gay bénh trong mau xét nghiém, dic biét 1a
cac mam bénh khé nudi cay trong méi trudng nhan tao hoac can thoi gian nudi cay dai
khi hién dién trong mau bénh, gi4 tri chan doan cia PCR duoc xem 13 ¢ ¥ nghia.
Phuong phap PCR di cung cap mot cong cu nhanh va manh dé khuéch dai cac ving cu
thé trén DNA ding trong viéc phan loai cac vi sinh vat (Hirsch et al., 2000; Atkins et
al., 2003). Phuwong phap tach chiét DNA kha don gian va nhanh chong dya vao bo kit
co ban cho phép ly trich du lugng qua dé DNA nguyén chat dé ding cho phan ung
khuéch dai PCR. Phuong phap PCR thong thuong 1a mot phwong phap truc tiép ding
dé xac dinh céc loai ndm (Atkins et al., 2003).

Theo Sutton (1992) viéc xac dinh loai cia nam Colletotrichum gay bénh than thu
trén xoai dua trén dic diém hinh thai hoc co thé khong chinh xac, do d6 cac phuong
phap sinh hoc phan tir thuong dugc dung dé dinh danh loai Colletotrichum. Cac ky
thuat sinh hoc phan tir dung dé dinh danh Colletotrichum thuong phan tich trinh tu
internal transcribed spacer (ITS) va gene B-tubulin. Str dung cac ki thuat sinh hoc phan
tir dé xac dinh sy khac biét cua céc loai Colletotrichum gilp xay dung va phét trién
chién Iuoc kiém soat bénh than thu do nam Colletotrichum gay ra. Trong nhiéu loai
Colletotrichum gay bénh, c6 mot sé loai c6 kha nang khang lai thudc diét nAm nguyén
nhan c6 thé 1a do mot s loai d6 da thay d6i cau trdc vat chat di truyén dé hinh thanh
mot loai khac (Freeman et al., 1998). Vung ITS duoc str dung nhu 1a mot dau phan tu
boi vi viing nay c6 lién quan dén nhiéu bién doi trong phan tir va dé dang khuéch dai
trong ki thuat PCR (Nilsson et al., 2012). Ving ITS bao gém ving ITS1, 5.8S va viing
ITS2 cia rDNA. Trinh ty ving 5.8S 14 trinh ty duoc bao ton cao trong khi trinh tu
viing ITS1 va ITS2 thi ¢d tinh bién doi va da hinh cao phu thudc vao loai nAm (Nilsson
et al., 2008). Vung ITS duoc sir dung phd bién trong nghién ciru phat sinh loai va hé
théng phan loai hoc (Schoch et al., 2012).
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PCR trong phan tich di truyén da ung dung kha ning khuéch dai tryuc tiép trinh ty
cua rDNA thdng qua phan tng PCR dé xay dung hé thong phan loai va mdi quan hé
trong sy phat sinh loai cuia nam (White et al., 1990). Sy ra doi cua phan ung PCR da
gilp cho nhitng nha sinh hoc phan tir phéat hién va phan biét nim & mac do loai va
duéi loai. Dya trén ky thuat PCR, trong mét vai bao cdo di xac dinh duoc mot s6 nam
gay bénh nhu Phytophtora sp., Fusarium sp. va Colletotrichum sp. (Cannon et al.,
2012). Hién nay ky thuat PCR da dat duoc mot sb thanh tyu trong cac linh vuc Xéac
dinh loai nam Colletotrichum gay ra do k§y thuat c6 do nhay, do dac hiéu cao va dé
thuc hién. Theo Mahmodi et al. (2014) khi thuc hién ki thuat PCR da giap dinh danh
dugc cac loai nim Colletotrichum gay bénh trén cdy ho dau bao gém nam C.
gloeosporioides trén dau nanh, C. dematium trén dau daa, C. truncatum trén cac loai
dau. Khi phan tich khoang cach ma tran, cua trinh tu Multigene cua cac loai
Colletotrichum cho thay c6 su khéc biét di truyén trong cing mét loai. Ciing dya trén
phuong phép phan loai dya trén hinh thai va ki thuat PCR khuéch dai ving gen ITS
ciia nam gay bénh than thu trén xoai, theo nghién ciru cua Zakari et al., 2015 da xac
dinh dugc loai Colletotrichum sp., C. asianum, C. gloeosporioides gay than thu trén
x0ai. C. dianesei da duoc bao co bai Lima et al. (2013) 1a mét trong nhitng loai nam
Colletotrichum gay bénh than thu xoai & phia Pong Bac cua Brazil. Trong nghién ctu
cua Kong et al. (2004) dé xac dinh nhanh loai nam dua trén doan DNA cua ving ITS
(Internal Transcribed Spacer), Colletotrichum ciing nhu cac sinh vat nhan that
(Eukaryote) c6 ciu trac rDNA duoc t6 chirc thanh cac don vi phién mi va cac don vi
nay c6 thé dugc lap lai nhiéu lan trén b gen va ké nhau tao thanh ting cum don vi
phién mé va cac don vi nay cd thé lap lai nhiéu lan trén b gen xép theo thu ty 1a 18S-
5.85-28S. Xung quanh vung gen nay la cac ITS c6 trinh tu khac nhau, vi du xung
quanh 5.8S 1a 2 vaing ITS ky hiéu 1a 1TS1 (6 dau 5) va ITS2 (¢ dau 3°). Kong et al.
(2004) da dung moi xudi vai trinh tu ITS6: 5° GAA GTC GTA ACA AGG-3’, tai vi
tri trong 18S Rdna va moi ngugc ITS7: 5°-AGC GTT CTT CAT CGA TGT GC-3,
duoc dinh vi trén 5.8S r DNA dé khéch dai doan ITS. Sau d0, loai nAm di duoc Xxac
dinh nhanh dya vao su dic trung cta tinh da hinh cta san pham khéch dai sau PCR khi
phén tich trén gel polyacrylamide.

Hién nay, viéc truc tiép giai trinh ty va phan tich trinh ty cua cac vang ITS c6 thé
phan biét mbi quan hé di truyén téi mic loai do cac vung ITS nay co toc do dot bién
tuong (ng vai téc do tién hoa 1oai (tién hoa trung tinh). Do do, trinh tu nucleotide cua
ITS ciing thuong duoc &p dung dé xac dinh va danh gia mdi quan hé cua céc loai
Phytophthora. Appiah et al. (2004) da st dyng trinh ty ITS dé déanh gia 88 mau phan
lap cua P. palmivora duoc thu thap tir cay ca cao tir nhitng khu vuc khéac nhau trén thé
gidi. Sir dung trinh tu ITS dé xac dinh loai P. palmivora gay hai trén cay co l4 ré quat
(Trachycarpus fortunei). Phan tich so sanh vé thong tin chudi gen rinosomal DNA
(rDNA) ¢6 thé duoc st dung 1am rd méi quan hé tién hoa tu nhién trén mot pham vi
phan loai rong (Pace et al., 1986). Gen rinosomal DNA thuong ton tai nhu mét su lap
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lai song song bao gom cac ving ma héa, ma nhimg ving nay dugc bao ton ¢ mic do
khac nhau, ciing nhu vung trung gian chénh léch khac. Nhitng vung trung gian nay,
hay chudi trung gian sao chép noi bo (ITS) da duoc st dung rong rii trong phuong
phap phan loai nAm (Hibbett, 1992; Driver et al., 2000). O diu 5’ cua 18S va dau 3’
cua 28S c6 1 viung dugc goi la vung phién ma ngoai (external transcribed spacer-ETS).
Giira 18S va 5.8S, giita 5.85 va 28S lan lugc 13 2 ving bao ton bén trong (interal
transcribed spacer 1-1TS1 va interal transcribed spacer 2-1TS2). Giira ban sao cua gen
rDNA c6 mot ving duoc goi 1a intergenic spacer (IGS) thuong bién di ngay ca trong
cung maot loai, 1a ddu hiéu nhay cam cua su sy bién doi tién hoa (Bruns et al., 1991;
Bruns et al., 1992; Lang, 2002; Marilena et al., 2003; Martin & Rygiewicz, 2005).
Hién nay, cac k¥ thuat phan tich sinh hoc phan tir ngay cang phat trién nén viéc so
sanh dya trén trinh tr nucleotide dugc xem 1a co s¢ quan trong dé nhan biét sy khéc
biét giira cac cé thé cd hinh thai gidng nhau boi vi cac trinh tu khac biét ndy it b thay
d6i bai diéu kién ngoai canh (Guarro et al., 1999). Khi nghién ctu vé mdi quan hé di
truyén trong chi nam hay vi sinh vat khac déu sir dung giai trinh ty nucleotide dé phan
tich. Viéc phan tich méi quan hé di truyén thuong dya vao da hinh ving ITS, su khac
biét trén ving rDNA, c6 thé phan nhom dugc cac loai trong chi nam theo ngudn gbc
dia ly va theo hinh dang bao tir (Huang et al., 2002; Michael et al., 2005). Vung bao
t6n bén trong (ITS) c6 ving 1TS1 va ITS2 (ITS1-5.85-1TS2), cac chudi sir dung dé mo
ta dac tinh, ching dugc phan lap ciing nhu nghién ctitu vé méi quan hé phat sinh loai
trong s6 cac chang phan lap dugc. Vi vay ving gen 1TS1-5.8S-ITS2 dugc phét hién la
cac cong cu manh m& dé cai thién trong viéc phan loai dua vao dic tinh, nhan dang va
mdi quan hé phat sinh loai (Celeste et al., 2013).

2.4 Mot s6 nghién cieu vé bénh than thu trén thanh long
2.4.1 Sw gay hai ciia nam Colletotrichum trén thanh long

Mot trong nhitng bénh do nAm nghiém trong nhat caa thanh long la bénh than thu
vi lam giam san lugng (Masyahit et al., 2009). Theo Guo et al., 2014 bénh than thu
duogc phat hién trén cay thanh long tai huyén Yuanjiang, tinh Van Nam, Trung Qudc,
Véi triéu chizng dém mau vang, hinh elip véi quang mau luc trén bé mat qua, va vét
bénh trd nén 16m dan. Cac dém mau xam dén den xuét hién trén bé mat vét bénh thanh
cac vong tron dong tim sau d6. Pa xac dinh loai Colletotrichum truncatum gay ra
bang dic diém hinh thai hoc va sinh hoc phan tir qua phan tich trinh tu dua trén 1TS va
cac locus B-tubulin). Tai Thai Lan, bénh than thu 1a mét trong nhitng bénh hai quan
trong trong san xuat thanh long. Nam c6 thé 1am hong than, hoa va trai cua thanh long
& nhiéu vi tri khac nhau. Két qua diéu tra & Kanchanaburi, Bangkok, Chumphon,
Chiang Mai, Chiang Rai, Chanthaburi, Nakhon Pathom, Pathum Thani, Ratchaburi,
Rayong, Samut Sakhon, Samut Songkhram ghi nhan ty I& bénh than thu cao nhat trén
than, than thu trén trai, thdi trai va thdi than lan luot dugc ghi nhan 1a 23,4%, 22,5%,
13,5% va 58,2% (Athipunyakom & Likhitekaraj 2010; Athipunyakom., 2012). Thanh
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long & Malaysia da dugc bao cdo 1 bi thiét hai kinh té nghiém trong do nhiém véi cac
bénh quan trong do nAm, bao gom bénh than thu (Masratul et al., 2008). Bénh than thu
d3 duoc coi 1a bénh phd bién nhat trén thanh long & Malaysia va gay ra ton that 16n vé
chat luong cua trai cay, do d6 tao ra mot lwong Ion thanh long khéng thich hop dé tiéu
thu (Masratul et al., 2008; Zianti et al., 2014).

2.4.2 Thanh phan loai nAm gay bénh than thw trén thanh long

D3 xac dinh loai Colletotrichum truncatum gay ra bang phwong phap hinh thai
hoc va sinh hoc phan tir qua phan tich trinh tu dwa trén ITS va cac locus f-
tubulin). Thai Lan, loai nam gy bénh than thu trén thanh long di dugc béo cdo bao
gom Colletotrichum gloeosporioides va C. truncatum (Athipunyakom & Likhitekaraj
2010; Athipunyakom., 2012). Ngoai ra con phat hién bénh than thu trén canh do C.
gloeosporioides gay ra nhiéu hon loai C. truncatum, trong khi bénh than thu trén trai
do C. truncatum gay ra nhiéu hon C. gloeosporioides. Nghién ctru tai Thai Lan ciing
chirng minh, cac chung C. truncatum phéan lap tir qua thanh long trudc day da dugc
xac dinh 1a C. capsici. Cac chung phan lap nay c6 hinh thai twong tu nhu C. capsici tu
bénh than thu trén 6t (Than, 2008) va céc chan doan phan tir di xac nhan danh tinh cua
cac chung phan 1ap nay 1a C. truncatum. O Malaysia, bénh than thu trén thanh long co
lien quan it nhat hai loai Colletotrichum la C. gloeosporioides va C. truncatum
(Masratul et al., 2008; Zianti et al., 2014). Tuy nhién, ca hai loai gay ra triéu ching
tuong tu, d6 1a cac ton thuong mau nau do véi cac quang mau den. Masyahit et al.,
(2009) bao cao rang trai thanh long trd nén théi rira hoan toan vao ngay thir bay sau
khi chung, trong khi canh bi thdi rita nghiém trong vao ngay thir muoi sau khi chang.

2.4.3 Péu kién phat sinh va phat trién cia bénh than thw trén thanh long

Cac bao cao tir vu mua khac da chi ra rang bao tir tir cay bi nhiém bénh va tan du
thue vat c6 thé trg thanh ngudn lay nhiém céc loai Colletotrichum mot khi diéu kién
thuan lgi cho su lay nhiém xay ra (Buchwaldt et al., 1996). Masyahit., (2009) ghi nhan
la sy xuat hién cua bénh than thu trén thanh long & ban dao Malaysia chiju anh huong
nang né cua diéu Kién moi truong. Nhiét do cao hon va dd 4m cao hon thudng dong
vai tro quan trong ddi v6i su phat trién dé dang ctia bénh nhiém trang va bénh than
thu. Masyahit et al., (2009) bao céo rang nhiét do tir 26,5 dén 28,1°C va d6 am tuong
ddi tir 77,5 dén 86,6% thuén 1oi cho su lay nhiém va phat trién cua bénh than thu trén
thanh long ¢ ban dao Malaysia.

Céc bao c4o trén cac loai cdy trong khac nhau cho thiy bao tir tir cay bi nhidém
bénh va tan du thyc vat c6 thé tré thanh ngudn 14y nhiém C. truncatum mot khi diéu
kién thuan lgi cho su 1ay nhidém xay ra (Buchwaldt., 1996). Bao tir c6 thé duoc phéat
tan tr than cdy bi nhiém bénh va tan du thuc vat sang ciy méi béng nudc mua, hoac
d6 am cao (Agrios 2005; Smith 2008; Talhinhas et al., 2011).
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Viéc lay nhiém bénh than thu do ndm C. truncatum cé thé 1a do bao tir trén cay
bi nhiém bénh khong duoc cét hodc tan du thuc vat ndm trén mit dat co thé dong vai
trd 12 ngudn phat tan bénh (Vijaya et al., 2015).

bé giam nguff)n bénh, viéc cét tia nhitng than cdy bi nhiém bénh hodc bi hu hai
dugc khuyén khich (Le Bellec et al., 2006), tuy nhién, vét thuong c6 thé lam ting tinh
nhay cam cua cdy v&i ndm bénh. Than cay bi thuong khién cay H. polyrhizus d& bj
nhiém C. truncatum vi theo d6 mam bénh cé thé xam nhap truc tiép vao cac mo cua
cay. Ngoai ra, viéc cit tia bat can, thu hoach trai ciy va con trung choc thung ¢ thé
gy ra vét thuong trén than cdy. Trén nhitng than cay H. polyrhizus chua dugc bao
boc, 16p bao vé & dang 16p séap, 16p biéu bi day do ling dong nhiéu 16p cutin va khi
khéng bi chim vao 16p biéu bi co thé bao vé cdy chdng lai sy 1dy nhiém mim bénh
(Mizrahi & Nerd 1999; Loza & Terrazas 2003).

Viéc C. truncatum lay nhiém bénh than thu canh gan mat dat c6 thé 1a do bao tir
trén cay bi nhiém bénh hoic tan du thuc vat c6 thé dong vai trd 1a phat tan. Bao tir ¢6
thé dugc phan tan tir than cay bi nhiém bénh va tan du thyc vat sang cay mai thanh Iap
bang nudc mua, nudc ty do hoic dd am cao (Agrios, 2005; Smith, 2008; Talhinhas et
al., 2011). Bé giam ngudn bénh, viéc cét tia nhitng than cay bi nhiém bénh hoic bi hu
hai dugc khuyén khich (Le Bellec et al., 2006). Ngoai ra loai Colletotrichum
truncatum gay bénh cho nhiéu loai cdy trong nhiét di va thuong khong dac hiéu cho
vat chu. Loai nay da dugc bao céo la gay ra bénh than thu trén cac loai ddu va dau lang
khéac nhau (Ford et al., 2004), du du (Maharaj & Rampersand, 2012) ciing nhu 6t (do
C. capsici) (Than et al., 2008 ).

2.5 Bién phap quan ly tong hop bénh than thw do nam Colletotrichum

Muyc tiéu chinh trong quan Iy dich bénh tong hop 1a giir cho cuong d6 dich bénh
dudi ngudng gay thiét hai kinh té, tir 46 bao vé duoc ning suit va chat luong ndng
san, mang lai loi nhuan va tinh bén vitng cua san xuat. Quan ly dich bénh lién quan
dén viéc tich hop céc chién thuat dé dat mot hoac nhiéu muc tiéu chién lugc i) loai bo
hodc giam luong nguon bénh ban dau, bang cac xu Iy vé sinh dong ruong, ii) giam ty
18 18y nhiém, théng qua diéu chinh diéu kién méi truong bat loi cho sy xam nhiém,
phét trién cua bénh va (iii) giam thoi gian twong tac gitta mam bénh va cay chu, dé
giam cuong do bénh, két hop véi cac bién phap nham kiém soat bénh, khi can thiét
(Nuttler, 2007
2.5.1 Bién phap ngin ngiwra bénh

Theo Phoulivong (2011), kiém soat méi truong cé lién quan dén pham vi céac
phuong phap sir dung dé kiém soat bénh, cha yéu sir dung cac chién thuat nham tranh
nhiém bénh théng qua viéc kiém dich, cac thao tac trong trot hoic bang cach ting
cudng stirc dé& khang va tranh yéu té d& mic bénh (Roberts et al., 2001). Ngin ngira su
xam nhap cua dong vat, cdn tring bang tréng cay chan gid, giam thiéu téi da viéc di
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chuyén trong vuon boi con ngudi va phuong tién, loai bo dat dinh vao giay dép, cong
cu trude khi vao vuon, chi trdng cdy sach bénh, ngin chan nudc xam nhap vao vudn
tir vuon bénh sang vuon khéc (Broadley, 1992). Vé sinh vuon (loai bo ngudn bénh)
sau thu hoach hoic truée khi canh tac can thu don, tiéu hay tan du thuc vat, cac cay va
canh da biéu hién triéu ching nhiém bénh va 1am sach co dai vi day 1a ngudn luu ton
va lay lan quan trong nhat (Prusky et al., 2009). Vé sinh vuon théng thuong c6 vi tri
trong viéc kiém soat bénh vi loai bo cac ngudn lay lan nhu 14, canh, qua bénh tir d6
lam ting hiéu qua kiém soat mam bénh (Waller, 1998). Theo Wen-Hsin et al., 2014
nén cit tia canh thanh long vo hiéu, canh sau bénh bén trong tan, tiéu hay triét d& mam
bénh d6 13 bién phap giam dwogc &p luc cua bénh trén dong.

2.5.2 Kiém soat bang bién phap canh tac.

Tudi nudc véi mic do thich hop nham giam thiéu nudc du (free water) ciing
quan trong dé phong ngira bénh (Lutz et al., 1989). Tranh hé théng tudi w6t 14 (Crump,
2009). Tudi nuéc hay mua qua nhiéu duoc xem 13 yéu té quan trong gop phan gia ting
va lan truyén bénh trén 14 (Crump, 2009).

Bon phan can doi, day du, wu tién bén phan hitu co hoai muc nang cao ham
luong hiru co trong dat, ting cudng sic dé khang cho cay. St dung phan hitu co hoai
muc ¢6 1 Véi céc loai nam ddi khang nhu: Trichoderma, Bacillus polymyxa, Bacillus
subtilis, Pseudomonas fluorescens. Phii dat kich thich ting truong ré cay, gia ting su
hap thu dinh dudng, giam su bdc thoat hoi nudc tir dat, gia ting kha nang giir dat va
chat dinh dudng, giam lwong nuéc chay trén mat, thuan tién cho thoat nuéc va cung
cap nhiéu dinh dudng cho vi sinh vat dat. Phan hitu co c6 tinh kich khang cay tréng do
bai sy hién dién cua vi sinh vat trong do.

2.5.3 Kiém soat bang vi sinh vat c6 ich.

Nhiéu loai ndm Trichoderma spp. ¢ kha niang kiém soat bénh than thu do nim
C. capsici (Pratibha et al., 2005). Theo Hung va ctv. (2014) da phéan lap dugc cac
chang Trichoderma sp. c6 kha ning doi khang dat hiéu qua 100% véi 5 chung
Colletotrichum sp. St dung ché pham sinh hoc Trichoderma. Pandey et al. (2011) da
kiém tra hiéu qua ctia 3 loai: T. virens, T. harzianum va T. viride dugc xem la tac nhan
sinh hoc chdng lai C. gloeosporioides trong diéu kién phong thi nghiém. Két qua cho
thay ca 3 loai diéu cho két qua ngan ngira bénh véi ty 1& 25,17 - 63,24%. T. harzianum
thi cho hiéu qua vuot troi hon so véi T. viride va T. virens vai 63,24%. Bén canh do,
Pandey et al. (2012) tim thay sy phét trién cia nam vai ty Ié wc ché bénh tir 27,56 -
58,10%. T. harzianum va T. viride cho ti 1& wc ché sy phét trién caa soi nim la
58,10%.

Str dung xa khuan (Actinomycetes), xa khuan 1a nhém cé kha nang sinh ra nhiéu
chat khang sinh &c ché sy phat trién cua céac loai vi sinh vat gay bénh (Qin et al.,
1994), kich thich tinh khang bénh ciing nhu gitp cdy trong c6 kha niang chdng chiu ddi
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véi diéu kién bat lgi cua moi truong sdng (Hasegawa et al., 2006). Mot s6 nghién cau
ghi nhan dugc xa khuan c6 kha ning wc ché bénh than thu do Colletotrichum
gloesporioides (Gomes, 2001). chung xa khuan CT10, VL17 va HG03 c¢6 kha ning
phong tri bénh than thu trén 6t & théng qua duong kinh vét bénh thap 1a 9,12 mm va
hiéu qua giam bénh cao 1a 63,17% ¢ thoi diém 9 ngay sau khi 1y bénh nhan tao (St &
Tuong, 2016). Theo Yén va ctv, 2016 hai chung xa khuan 21RM, 4RM déu cho thiy
hiéu qua trong viéc phong tri bénh than thw trén 6t chi thién bang bién phap xt Iy phun
trude va sau khi lay bénh c6 hi€u qua hon so vadi bién phép phun trude khi lay bénh.
Valois., (1996) da duoc xac dinh 13 dong xa khuan san sinh ra enzim ngoai bao c6 kha
niang phin hay vach té bao cua cac loai Phytophthora 1a p-1,3-, b-1,4-va b-1,6-
glucanase. Trang va ctv, 2020. di tuyén chon chung vi khuan thuéc nhom Bacillus
btilis c6 kha niang ddi khang tét véi ndm Colletotrichum scovillei gay bénh than thu
trén ot & Thanh phd H6 Chi Minh.

N4m men Meyerozyma caribbica di dwgc danh gia tinh hiéu qua trong viéc
khang C. gloeosporioides trén xoai (Mangifera indica) cv. “Ataulfo” va dé xac dinh co
ché hoat dong lién quan dén kha niang Gc ché nam. M. caribbica thé hién tim nang doi
khang cao trong diéu kién phong thi nghiém vai kha ning ngan ngira bénh than thu 1én
dén 86,7%. M. caribbica canh tranh chit dinh dudng nhu 1a crose va fructose véi nAm
bénh. Quan sat dudi kinh hién vi dién tir cho thay nAm men tao ra mang sinh hoc bam
chat vao bao tir va soi nam. M. caribbica c6 kha ning canh tranh khdng gian va tinh
ky sinh véi tic nhan gay bénh va hon nita no tiét ra cac enzyme thiy phan nhu 1a
chitinase va N-acetyl-p-D-glucosaminidase va -1, 3-glucanase. Cac enzyme nay gay
ra vét nut va lam bién dang sgi ndm thong qua co ché hoat dong chuyén biét. Két qua
dat duoc cho thay su két hop cia cac co ché hoat dong khac nhau caa nim men gidp
ting kha ning ngin ngira nAm C. gloeosporioides (Bautista-Rosales et al., 2013). Co
ché hoat dong va su anh huong cua dich trich nAm men Cryptococcus laurentii
[(Kuff.) C.E. Skinner] dong L5D dugc thir nghiém trong viéc chdng lai tac nhan gay
bénh than thu C. gloeosporioides trén xoai (Mangifera indica). C. laurentii thé hién
tiém niang dbi khang in vivo véi kha niang khang than thu cao (75,88%). Co ché hoat
dong cua C. laurentii 1a canh tranh chat dinh dudng, dic biét 1a duong (Bautista-
Rosales et al., 2014).

Vi khuan Bacillus hién dién doi dao trong vung ré, ngoai viéc hap thu cac chat
dinh dudng do ré cay tiét ra chung con tac dong tich cuc mot cach truc tiép hoic gian
tiép dén su ting truong cua cy trong. Tac dong truc tiép phu thudc vao viéc san xuit
cac chat diéu hoa sinh truéng thuc vat hozc cai thién kha nang hap thu chat dinh
dudng cua cay trong (Myoung et al., 2005). Co ché dbi khang cua vi khuan bao gom
su sinh khang sinh, su canh tranh dinh dudng, su ky sinh hodc phan giai, su Gc ché
enzyme hoic doc to cia mam bénh. Cac enzyme vi khuan cé thé san sinh trong qué
trinh d6i khang voi ndm bénh nhu chitinase, protease, cellulase. Bacillus 1a vi khuan
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Gram duong, c6 ndi bao tir khuynh huéng phong ra mot dau, té bao hinh que, sdng
trong méi truong hiéu khi hoac ky khi khong bat budc, chuyén dong bang tiém mao,
lien két don hodc chudi. Cac enzyme trong vi khuan cé kha ning wc ché sy ting
treéng cua nam bang cach pha v& I6p chitin ¢ trong thanh té bao nim. Céc loai
Bacillus spp. c6 kha ning san sinh enzyme chitinase bao gém B. circulans, B.
licheniformis, ... Loai B. btilis c6 kha nang wc ché cac mam bénh trén thuc vat, dic
biét voi dic tinh an toan va than thién véi con ngudi 1a diém duoc quan tdm nhat
(Ashwini & Srividya, 2012). Theo Salimi (2013) Bacillus ciing 1a mét loai vi khuan c6
kha ning wc ché su tang truong caa nim noi sinh. Bacillus san xuat mot sé luong Ién
cac khang sinh dang peptide, c6 cac cau trdc hda hoc co ban khac nhau, tim kiém céc
tng dung rong (Abriouel et al., 2011). B. amyloliquefaciens san sinh ra nhiéu loai
khang sinh c6 tac dung khang khuan va khang nam ziricin, kanosamine va lipopeptides
chdng lai cdc mam bénh khac nhau va trong cac loai thuc vat khac nhau (He et al.,
1994; Trang va ctv (2020) da tuyén chon dwoc chang vi khuan BHCMS8.3 ¢6 kha ning
d6i khang manh nhat vai nam Colletotrichum scovillei gay bénh than thu 6t véi hiéu
lyc dbi khang 1a 81,58% sau 15 ngay khao sat & diéu kién phong thi nghiém. Nam
2014, Ashwini & Srividya nghién ctu s dung vi khuan B. btilis lam tac nhan d6i
khang sinh hoc phong trir bénh than thu trén 6t do nam Colletotrichum
gloeosporioides gay ra.

2.5.4 Kiém soat bang dich trich thao mac.

Kiém soat sinh hoc ddi v&i bénh than thu thdi trai va chét thdi trén 6t bang cac
san pham thyc vat trong phong thi nghiém va thir nghiém thue dia cho thay rang céc
chat chiét xuat tho tir than ré, 14 va canh leo caa cdy co ngot (Acorus calamus L), dau
palmorosa (Cymbopogon martini), va Dau neem (Azadirachia indica) c6 thé han ché
su phat trién cua ndm than thu (Jeyalakshmi & Seetharaman 1998). Dich chiét 14 co
ngot trong ethyl acetate cho thay tac dung wc ché tét. Tuy nhién, phuong phap nay va
cac phuong phap kiém soat sinh hoc khac can dugc nghién ctiu va xac nhan thém
trude khi dugc quang ba ¢ quy mo thuong mai. Kha niang khang thudc diét nam cua
Colletotrichum. Sir dung céac giéng cdy trong khang bénh cd I8 1a khia canh mong
mudn nhat dé kiém soat dich bénh trén cay trong néng nghiép (Than et al. 2008b, c,).
Tinh dau chiét xuat tir H. cannabinus giau ham luong (E)-phytol, (28,16%), (Z)-phytol
(8,02%), n-nonanal (5,7%), benzeneacetaldehyde (4,39%), (E)-2-hexanal (3,10%) va
5-methylfurfural (3%) c6 hoat tinh khang nam C. fragaria, C. gloeosporioides va C.
acutatum. Silva et al. (2008) nghién ctu nhiéu dich trich tir cAy Agrimonia eupatoria,
Petiveria sp., Diritalis lanata, Plantago lanceolata va Stevia rebaudiana cho két qua
hra hen trong viéc phong trier C. gloeosporioides. Cac dich trich tir Origanum
manjorona c6 thé han ché 96% su nay mam cua bao tir nim C. gloeosporioides. Mot
trong nhitng thanh vién thugc ho Amaryllidaceae la Polianthes tuberosa L. dugc danh
gia la chdng lai sy phét trién cua soi nam trén moi truong PDA. Két qua khao sat vé
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kha nang kiém soat bénh than thu gy ra boi C. gloeosporioides trong diéu kién phong
thi nghiém cho thay dich trich tir chéi caa cay toi (Allium sativum) véi nong do 10%
cho hiéu qua tc ché sy phat trién caa sgi nam 1a 54,75%: dich trich tir 14 cay neem
(Azadirachta indica) va tir chi cua cay tre (Dendrocalamus hemiltonii) cho hiéu qua
tc ché lan luot 12 42,23% va 40,72% (Ngullie et al., 2010). Pandey et al. (2009)
nghién ctu anh huong cua dich trich tir 17 lodi cay khac nhau Ién su phat trién cua
nim gay bénh than thu. Tuy nhién, dich trich tir 14 cua Azadirachta indica cho hiéu
qua cao nhat ké dén 1a Moras alba ciing cho hiéu qua cao trong viéc han ché su phat
trién cia nim C. gloeosporioides. Dich trich tir 14 cua cay Syzygium communi va
Lantana camara thi twong ddi it hiéu qua khang lai cac chiung nim C. gloeosporioides
(Pandey et al., 2012). Bussaman et al. (2012) da nghién ctru danh gia hiéu qua cua 14
loai chiét xuat tir 14 tho ddi véi C. gloeosporioides. Két qua cho thay cac chiét xuat tir
la 16t (Piper sarmentom), st dung 80% ethanol, methanol, va chloroform lam dung
mdi, ¢d hoat tinh khang nim rat cao. Chiét xuat methanol thd cua 14 P. sarmentom c6
thé we ché hidu qua sy phat trién ciia nam (100%), sau d6 1a chiét xuat chloroform tho
(81,85%) va 80% ethanol chiét xuat (45,50%). Mot trong nhitng huéng nghién ciu
theo xu hudng an toan nira la theo Nuchnuanrat (2009) cac phuong phap sang loc so
bo dé kiém tra tinh hiéu qua cua chiét xuat ethanol thé cay Impatiens balsamina da
duogc thir nghiém in vitro két qua cho thdy & mac 10.000 ppm cho thay su ¢ ché hoan
toan sy phat trién va nay mam cua ca ba loai nAm Colletotrichum musae, Fusarium sp.
va Lasiodiplodia theobromae. Panh gia trong diéu kién éng nghiém cho thay ring su
e ché 100% c6 twong quan truc tiép voi ndng do chiét xuat thuc vat. Nong do hiéu
qua dé rc ché su phat trién caa nam va nay mam cua ba loai nim la & mac 1.000 -
10.000 ppm. Tuy nhién, Lasiodiplodia theobromae cé kha ning khang thudc ddi voi
Impatiens balsamina. Trong khi n6 tc ché sy phat trién cua nam Colletotrichum
musae va Fusarium spp. & néng d6 5.000 - 10.000 ppm. Viéc &p dung chiét xuat thuc
vat 5 gio sau khi 1ay nhiém nam hiéu qua hon trong viéc kiém soét bénh &p dung bang
cach phun 18n canh trong 24 gio truéc khi lay nhiém. Bat ctr diéu tri chiét xuat thuc vat
nao & mic 50.000 ppm déu giam it hon 50% bénh trén qua. Hoat tinh khang nim cua
peptide téng hop c6 ngudn gbc tir peptide cua Impatiens balsamina Ib-AMP1 va lb-
AMP4: Nghién ctu cho thay tiém niang cua peptide trong Impatiens balsamina trong
viéc phong chdng nhiém ndm bénh trén cay trong (Francois et al., 2002). Ciing theo
Tredway & Wong (2012) viéc tng dung cac hoat chat tir dich chiét thuc vat ciing dang
la mot xu hudng dé trir bénh than thu trén cay trong.

Céc chat chiét xuat tir thuc vat than thién véi moi truong di cho thay tiém ning

I6n dé thay thé thubc diét nam tong hop (Janisiewicz & Korsten, 2002; Zhang et al.,

2005). Gan day, hoat dong khang nam, khang khuan maot sé thyuc vat cé hoat tinh sinh

hoc, c6 kha nang phan huay sinh hoc va an toan cho sttc khoe con nguoi da thu huat sy

chd y cua cac nha nghién ctu khoa hoc trong viéc kiém soét bénh thuc vat (Kumar et

al., 2008). Gung tuoi (Zingiber officinale) tr 1au da c6 nhitng cdng dung dac biét quan
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trong trong doi séng hang ngay, chung dugc s dung dudi dang gia vi, cac bai thubc
chita bénh, cac loai mut, banh keo. Trong gung chta nhiéu tinh dau va mét sé chat co
tinh khang khuan nhu gingerol, shogaol, zingiberene c6 kha ning ¢ ché loai loai nam
méc va vi khuan (Rodrigues et al., 2007).

Tagoe et al. (2011) ciing d3 nghién ctu kha niang khang nam Asperillus flavus,
Asperillus niger va Cladosporium herbarum cua céc dich chiét tir hanh tay, ging va
toi. Két qua cho thay dich chiét girng (100 g girng trong 100 mL ethanol) cho hoat tinh
khang nAm cao nhat. Budng kinh tan nim sau 7 ngay nudi cdy nim A. niger 1a 3,5 cm,
A. flavus 12 3,2 cm va C. herbarum 14 0,5 cm. Cac két qua trén cho thay, trén mdi ddi
tuong nim méc khac nhau, hiéu lyc khang cua dich chiét ging 1a khong gidng nhau.
Kha ning c ché manh nim méc cua ging dwgc cho 1a do né chira hon 400 hop chét
khac nhau, hdn hop cua ca hai thanh phan hoa hoc d& bay hoi va khong bay hoi nhu
zingerone, shogaols va gingerols, sesquiterpenoids (sesquiphellandrene, bisabolene va
farnesene) (phelladrene, cineol va citral). Gingerols va shogaols dwgc biét dén la
nhitng hop chat c6 kha nang ¢ ché dén sy hinh thanh mang sinh hoc va su hinh thanh
soi nam lam giam su hoat dong caa nam méc (Chrubasik et al., 2005).

Toi 1a mot loai cay trong c6 ngudn goc tir Bia Trung Hai. O Viét Nam toi dugc
trong nhiéu ¢ mién Bac va mién Trung. Trong toi c6 mat it idt va tinh dau (100 kg toi
c6 chira 60 - 200 g tinh dau). Thanh phan chu yéu cua toi 1a alixin CgH1,0S, mét hop
chat luu huynh c6 tac dung diét vi khuan rat manh (Loi, 2006). Huang et al. (2000) da
phan tich sic ky khi quang phd ghi nhan tinh dau toi giau thanh phan diallyl trilfide
(chiém 33,57%), diallyl dilfide (30,93%) va methyl allyl trilfide (11,28%) doc hai dbi
Vvéi con triing va tac dung cua toi 1a chat xua dudi, thudc trir sdu, thudc trir tuyén tring,
thudc trir ndm va chat khang sinh. Theo Gengaihi et al. (2000), dich chiét tir cii nghé
Curcuma longa c6 chira nhiéu thanh phan, trong d6 c6 chira acid béo c6 hiéu qua trong
diét nam va vi khuan gay bénh.

2.5.5 Kiém soat bang bién phap hoa, sinh hoc.

Sy khéang thubc cia mam bénh trén cay an qua ciing phuc tap do kha ning hinh
thanh bénh nhiém khong phat trién cua hau hét cac mam bénh Colletotrichum trén cay
an qua (Agrios 2005). Theo két qua cuia Awang et al. (2011) khi xir Ii CaCl, & nong do
tang dan c6 kha niang lam giam ty 1é bénh than thu trén thanh long giai doan sau thu
hoach, nhung khi xir li ham lugng CaCl, qué mdac cho phép lam cho ty 1€ Ca trong vo
qua cao hon muc cho phép lam cho trai va tai trai tang do cieng. Mac du khi str dung
CaCl, ¢ nong d6 nao di nita, thi tit ca cac loai qua nhim C. gloeosporiodes vin khong
c6 kha nang phuc hoi, sa dung CaCl, chi ¢ thé lam giam ty 1&¢ mac bénh nam
(Mahmud et al., 2008; Eryani-Rageeb et al., 2009). Tuy nhién, cac phuong phap diéu
tri bang CaCl, c6 hiéu qua trong viéc lam giam kich thuéc cua ton thuong do than thu
gay ra. Két qua ghi nhan ¢ day ciing phu hop véi cac nghién ciru lién quan dén céc loai
cay khéac trén dau tdy (Hernandez-Munoz et al., 2006) va trén 1€ (Mouni et al., 2007).
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Khi xur li CaCl, diéu tri than thu khong lam thay d6i nong do ciia N, P, K va Mg trong
thit va vo qua (Tobias et al., 1993). Viéc ap dung thudc bao vé thuc vat co thé 1am
giam muc d6 nghiém trong cua bénh hon cdy di chitng, mac du muc d6 nghiém trong
cua bénh con bién dong trong qué trinh thuc hién. Viéc ap dung hdn hop Bordeaux,
Propineb, dong hydroxy la thudc trir sdu tét nhat dé kiém soat ba loai bénh chinh trén
thanh long. Velista (penthiopyrad). Velista la mot dang thudc diét nam duoc cho 1 c6
hiéu qua trong phong trir bénh than thu sau khi phun 14 ngay. Nghién ctru trong tuong
lai nén danh gia vé cac diéu kién giip mam bénh phat trién, cac nha nghién ctu ciing
can phai xac dinh khi nao va ¢ dau mam bénh séng sét va gay nhiém tring ban dau dé
phong ngtra. DSi Vi tirng loai cdy trong, c6 thé sir dung cac loai thudc héa hoc khac
nhau dé dat két qua cao nhat. Viéc kiém soat bénh phu thudc vao viéc xac dinh ding
tac nhan gay bénh, chon ding thoi diém &p dung va loai thuc (Cho, 1986). Sir dung
cac loai thudc trir nAm ngay khi trai bat ¢au nhidm bénh c6 thé ngan chin hoic han ché
t6i da su xuét hién caa bénh. Ngoai viéc sir dung dung lidu can dam bao cho thudc tiép
xuc vai trai (Cerkauskas, 2004). Bén canh d6, c6 thé str dung thudc hoa hoc dé xu ly
hat giong trudc khi gieo (Bién va ctv., 2003). Mot so thudc hiéu qua véi bénh than thu:
Antracol 70WP, Score 250EC, Manage 15WP, Plant 50WP. Chu y git dung thoi gian
cach ly dé ndng san khong con du lwong thudc bao vé thuc vat nhim bao dam stc
khoe nguoi tiéu dung.

Pic diém ciia mot s6 hoat chat nong dugc sir dung trong thi nghiém phong trix
bénh than thu:

-Thuédc: Amistar top 325 SC
Tén hoat chat: 200g/L Azoxystrobin + 125g/L Difenoconazole

Dic tinh: Thudc trir bénh noi hap va luu dan manh rat pha hop dé kiém soat bénh hai
trén rudng lua, ngd va mot s6 cay trong dic thu khéac

bo doc: 1

Déi twong phong trir: Thude trir bénh phd rong trén 1da, phong va tri bénh dém van,
vang la chin sém, lem Iép hat, giup laa sang dep, tang ning suat

Liéu luong: khuyén céo: Pha 0,5L/ha (400-500 Lit nuéc/ha)
T chtrc dang ky: Cong ty Syngenta Viét Nam

-Thudc: Antracol 70 WG

Tén hoat chat: Propineb: 700 g/kg. - Phu gia: 300 g/kg.

Dic tinh: 1a thubc phong bénh phd rong, dang bot thim nudce, co do phu tt va co do
bam dinh cao trén bé mat Ia khi phun, con cung cap vi luong kém(Zn++) cho cay trong
gilip phét trién xanh tét, ting ning suat va chat lugng néng pham.

Do doc: 11
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Déi tuong phong trir: thude diét ndm tiép xtc véi cac hoat dong phd rong chéng lai cac
bénh khac nhau cua lUa, 6t, nho, khoai tay, hoa lan va cac loai rau va trai cay khac

Liéu luong: khuyén céo: Pha 100g cho 50-60 lit nuwéc (400-500L/ha), phun uét déu tan
cay.

T6 chuc dang ky: Cong ty TNHH Bayer Viét Nam

- Thuéc: Dithane M45 80WP

Tén hoat chat: Mancozeb 800g/kg + vi lwong K&m va Mangan

Dic tinh: La thudc trir nAm bénh dang tiép xtc. duoc san xuat theo cdng nghé Neotec
nén c6 cau trdc hat rat min, gidp thudc phan tan déu, bam dinh tot trén bé mat 14 va rat
an toan cho cay trong.

b6 doc: IV

Péi tugng phong trir: La thudc trir nam bénh dang tiép xdc, pho tac dung rong trén
nhiéu loai cay trong, phong trir cac bénh: dao on trén lGa, mdc suong trén khoai tay, ca
chua, phan tring hai nho, ri sat hai ca phé.

Liéu luong: khuyén cao: 2g/11it niréc

T6 chuc dang ky: ADC Viét Nam

- Thuéc: Norshield 86,2 WG

Tén hoat chat: Cuprous Oxide .... 86,2% w/w (75% Ddng nguyén chat).

Dic tinh: San pham lam bat hoat men hé hap, dan dén pha v co ché hd hap, 1am chét
c4c t& bao nam, vi khuan co hai cho cay trong, bao vé cay trong khoéi nam bénh hiéu
qua.

bo doc:lll

Déi tugng phong trir: thoi than, théi tréi, vang 14, chét nhanh, chét cham, xi mi, suong
mai, than thu, ghé loét cay c6 mui..., cac bénh do nam Phytopthora va cac loai nam
bénh khac gay ra.

Liéu luong: khuyén cao: 400 — 600 I/ha

T chirc diang ky: Cong ty CP Pau tw HOP TRi

-Thudc: Score 250 EC

Tén hoat chat: 250g/L Difenoconazole

Dic tinh: Score 250EC thim sdu nhanh va luu dan manh trong than, 14... dé tim soéat
va tiéu diét nAm bénh

bo doc: 11
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Déi twong phong trir: Phong tri hiéu qua mot sb loai nAm bénh nhu dic bénh phan
trang, bénh swong mai cho cac loai cay trong

Liéu luong: khuyén cdo: 10 — 20ml/binh 16 lit

T chtre dang ky: Cong ty Syngenta Viét Nam

-Thuéc: Tilt super 300 EC

Tén hoat chat: 150g/L Difenoconazole + 150g/L Propiconazole

Dic tinh: Tilt Super 300EC Ia thudc trir nAm bénh phd rong, thdm sau nhanh va luu
dan manh.

bo doc: 11

Déi tugng phong trir: Kiém soat tuyét hao bénh lem Iép hat, vang 1a, d6m van. La giai
phap phong tri bénh lem 1ép hat duoc wa chudng nhét.

Liéu luong: khuyén cao: 500-600/ha, than thu (8ml/binh 16 lit)
T chtrc dang ky: Cong ty Syngenta Viét Nam

-Thuéc: Ridomyl gold 68 WG

Tén hoat chat: 40g/L Metalaxyl M + 640g/L Mancozeb

Pic tinh: Tac dung tiép xtic, luu dan manh, hap thu nhanh va luu chuyén téi khip cac
bo phan, nhanh chéng bao vé cay trong 30 phut sau khi phun thuéc.

bo doc: 11

Déi tugng phong trir: Thude ndi hap cu manh tri vang 14 (chin soém) hai laa;suong mai
hai ca chua, dua hau, vai thiéu; than thu hai xoai, diéu; xi ma cam; loét soc mat cao
cao su; chét cay con hai thudc 14, lac; thi ndn hai dira; méc swong hai nho; dém canh
hai thanh long; dom 4 hai ngd (bap).

Liéu lwong: khuyén cdo: than thw Pha 500-600g/ 100 lit nugc. Phun 400-500 lit
nudc/ha.

T chtrc dang ky: Cong ty Syngenta Viét Nam
- Thuéc: Stop 5SL
Tén hoat chat; Chitosan 5% va cac Hoat chat khac

biac tinh: tac dung kich thich hoat déng cua hé théng khang bénh trong
cdy, Chitosan con c6 tac dung nhu mot chat kich thich sinh truéng ciia cay va truc tiép
tiéu diét vi sinh vat gay bénh do huy hoai mang té bao vi sinh vat. Chitosan nhu mot
loai vac-xin thuc Vat.

bo doc:1VvV
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Déi tugng phong trir: Chitosan phong trir dugc cac bénh cay do cadc nhém vi sinh vat
nhu nam, vi khuan, tuyén tring va ca virdt. La thude dic tri tuyén trung hai cay thanh
long, xa lach, Ca chua, Ca rdt, Hoa hué va phong trir hitu hiéu bénh héo day, chay 14,
théi ré théi goc & dua hau.

Liéu luong: khuyén céo: Pha 50 ml cho binh 16 lit nuéc hodc 500ml cho phuy 200 lit.
Luogng nudc phun 400 — 600 lit/ha.

T chtrc dang ky: Cong ty TNHH Ngéan Anh
- Thuéc: Polyoxin AL 10WP
Tén hoat chat: Polyoxin complex (Polyxin B)...11.0%w/w

Dic tinh: La thudc trir bénh noi hap phé rong. Polyoxin dé tan trong nuéc. Khong tan
trong methanol, aceton... Hoat chat Polyoxin Complex c6 ngudn gbc sinh hoc

b6 doc: 1V

Déi twong phong trir: ¢d hiéu luc cao trong viéc phong va tri bénh vang 14 hanh, Than
thu hai Thanh Long, Ot, Dua hau

Liéu luong: khuyén cao: Pha 25gr/16 lit nudc

T6 chtrc dang ky: Cong ty TNHH Héa Sinh A Chau
-Thuéc: Ditacin 8SL

Tén hoat chat: Ningnamycin 8%

Dic tinh: C6 tac dung ndi hap — luu dan. CO hiéu luc phong trir cac bénh do vi rat vi
khuan va nam gay ra.

bo doc: IV

Déi tugng phong trir: héo rii, bénh kham, bénh sang gan/ thudc 14; swong mai/ ca chua;
bac 14, vang &/ lUa; thdi ndn/ dua; héo xanh/ lac, ca chua, dua chudt, bi xanh, vang la/
lGa; kham/ thudc 14; héo rii/ lac

Liéu luong: khuyén cao: Pha 10-12ml cho binh 10-16L
T6 chtc dang ky: Cong ty TNHH Néng Sinh

-Thudc: Sat 4SL

Tén hoat chat: Cytosinpeptidemycyn 4%

Dic tinh: Thude co phd tac dong rong phong tri cac bénh do Virus, Vi khudn va nim
hai cay trong.

bo doc: 11

Déi twong phong trir: Phong trir cac bénh hai trén cac loai cy trong: xoan 14, suong
mai, héo xanh, than thu, phén trang, théi nhiin, rdy phan trang, bo phan trang.
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Liéu luong: khuyén céo: Pha 25-30 ml/1 binh 25 lit. Phun tir 3-5 binh/1000m2
T6 chtrc dang ky: Cong ty TNHH Nam Bic

-Thudc: Amtech 100EW

Tén hoat chat: Anacardic acid 100g/I

Pic tinh: dac tinh tiép xac déu, loang trai va tham thdu nhanh nén ngin chan ngay su
lay lan cua vi khuan va nim bénh

bo doc: 111

Déi twgng phong trir: Thdi nhiin cai thao, swong mai dua chudt (dua leo), ddm vong ca
tim. c6 tac dung phong tri ca bénh do vi khuan va nam

Liéu lwong: khuyén céo: Pha 40 - 60 ml thubc cho binh 16 Iit, 50 - 75 ml cho binh 20
lit hoac 500 - 750 ml cho phuy 200 lit. Lugng nudc: 500 - 600 lit/ha

T6 chtc dang ky: cong ty HP tai Viét Nam.

CHUONG 3
PHUONG PHAP NGHIEN CUU
3.1 N§i dung nghién cau

-Thu thap va dinh danh céc loai tir chi Colletotrichum gdy bénh than thu trén
thanh long bang dic diém hinh thai hoc va k§y thuat sinh hoc phan tu.

-Nghién ciru mot s6 diéu kien phat sinh va phat trién cua bénh than thu trén thanh
long.

- Panh gia mot sb bién phap phong trir tong hop bénh than thu.
3.2 Thoi gian va dia diém nghién ciru
3.2.1 Thei gian nghién ciu

Thoi gian nghién ctu ctia nghién ciru sinh cho dén khi hoan thanh cac noi dung
theo dé cuong cua dé tai: 02/2015-12/2019.
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3.2.2 Pia diém nghién ciru

Thu thap cac chiang nim Colletotrichum gy bénh than thu trén thanh long tai 3
tinh Tién Giang, Long An va Binh Thuan.

Phan 1ap, nudi cay, nghién ctu cac dic diém hinh thai hoc, sinh hoc cia mau
phan lap nam Colletotrichum duoc thuc hién tai phong thi nghiém cua b mén Bao Vé
Thyc vat (BM. BVTV), Vién Cay an qua mién Nam.

Ly trich DNA va phan ung PCR dugc thuc hién tai phong thi nghiém chuyén sau
cua bo mén Bao Vé Thuc vat, Vién Cay an qua mién Nam.

Panh gia mot s6 néng duogc, dich trich thao moc va vi sinh vat ¢ diéu kién phong
thi nghiém va nha luéi cia BM. BVTV tai Vién Cay an qua mién Nam va Pai hoc Can
Tho.

Nghién ctu vé luu ton mam bénh thu mau tai Ham Thuan Nam, Ham Thuan Béc
cua tinh Binh Thuén, Cho Gao tinh Tién Giang va Chau Thanh tinh Long An.

Panh gia hiéu qua cua viéc phong trir bénh trén vuon thanh long thuc hién tai xa
Quon Long, Phu Kiét, Lwong Hoa Lac, thudc huyén Cho Gao, tinh Tién Giang; X4
Long Tri, huyén Chau Thanh, tinh Long An.

3.3 Vit liéu nghién ciru

Cac mau canh, ny hoa va trai thanh long bénh, canh gidng thanh long ruét trang
Binh Thuan, thanh long ruét traing Cho Gao, thanh long rudt dé Long Dinh 1 va thanh
long rudt tim hong LD5.

Vuon thanh long rudt do, thanh long rudt tring tir 4 dén 7 ndm tudi dang bi bénh
than thu 25 - 50% duoc danh gia trudc khi thuc hién thi nghiém tai tinh Tién Giang va
Long An.

Vuon thanh long ruét trang tir 5 dén 8 nim tudi dang bi bénh than thu 10-25% tai
tinh Binh Thuan.

N4m Colletotrichum dugc phan Iap va 1am thuan tir cac mau bénh ngoai déng; xa
khuan Streptomyces spp., Bacillus spp. dugc thu thap, phan Iap, nghién cau va ton trix
tai B mon Bao vé thuc vat, Vién Cay an qua mién Nam.

Mau nudc mua, nudc muong, tan du thuc va dat vuon thanh long
Moi truong dung trong nghién ctiu (Atlas, 2010):
- Moi truong PDA (Potato dextrose agar): 200 g khoai tay, 20 g duong
dextrose, 15 g agar, 1 lit nudc;
- M0i truong WA (Water agar): 15 g agar, 1 lit nudc;
- Maoi trrong NA (Nutrient agar): 5 g peptone, 3 g yeast extract, 20 g agar, 1 lit
nudc;
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- Mai trudng PDA cai tién: 50 mg chloramphenicol; 200 g khoai tay, 20 g
duong dextrose, 15 g agar, 1 lit nudc.

Cac thiét bi gom kinh hién vi quang hoc (Olympus BX51N-33-PH), tu thao tac
DNA (Nuaire, Hoa Ky), ta & mau 65°C (Daihan, Han Quéc), ti lanh trit mau -20°C
(Sanyo, Nhat Ban), ta & mau 37°C (Esco, Indonesia), may ly tam Eppendorf 5417C
(Eppendorf, Hoa Ky), may ly tim chan khong (Genevac-UK, Anh), may nghién
Retsch MM200 (Retsch, Duc), may lic vortex (Velp, Italy), may PCR Perkin Elmer
9700 (Perkin Elmer, Hoa Ky), may chup gel Biorad UV2000 (Bio-Rad Laboratories,
Hoa Ky), may chup hinh Gel Doc RX + (Bio-Rad Laboratories, Hoa Ky), may do hap
thu tir ngoai Nanodrop, ta dinh 6n (Shellab, Hoa Ky), kinh hién vi huynh quang
Observer A1, bo may chiét Soxhlet (INLAB Equipments (Madras) Pvt. Ltd., Buc),
kinh 1ap Meiji (Meiji Techno Co.,Ltd., Nhat Ban), may chup anh k¥ thuat sé Ricoh
WG-4 (Ricoh Imaging, Indonesia).

Dung cu st dung géom bo pipetman, cc, binh tam giac, 6ng nghiém, dau cén,
ong dong, giay tham, gidy bac, ....

Hoéa chat st dung gom Tris 50mM, EDTA 25mM, SDS 1%, NaCl 300mM,
CTAB 2%, Chloroform: Isoamyl (24:1), Iso propanol, Rnase, Tris-EDTA (TE), dung
dich dém PCR 10X, dNTP, méi, enzym Taq polimerase, BiH20, dung dich SafeView,
Gelred, KH2PO4, Glutaraldehyde 5%, DAPI (4-6-diamidino-2-phenylindole), Bo kit
ly trich DNA (Qiagen, Hilden, Buc), Proteinase K (20mg/mL), lysis buffer (100 nM
Tris HCL, 20 nM EDTA, 5 M NaCL, 1% SDS), PCI (25:24:1): phenol chloroform
isosamylacohol ethanol 99,5%, ethanol 70%, nudc tinh khiét (Mili Q), TE buffer (10
nM Tris HCL, 0,5 M EDTA, nudc cat),

ITS1F: TCCGTAGGTGAACCTGCGG (Kumar et al., 2005).
ITS4R: TCCTCCGCTTATTGATATGC (Kumar et al., 2005).

Hoat chit néng duoc: Difenoconazole; Azoxystrobin + Difenoconazole; Propiconazole
+ Difenoconazole; Actinovate 1 SP; Polyoxin complex; Propineb; Mancozeb;
Couprous oxide. ’

Dich trich thao mdc: cdy moéng tay (Impatien balsamina), ca dau (ca san)
(Pachyrhizus eros), xuwong rong 6ng (Euphorbia antiquorum), gung (Gingiber
offficinale), nghé (Curcuma longa), sa (Cymbopogon citratus), ca doc duoc (Datura
metel), 14 16t (Piper lolot).

3.4 Phuong phap

3.4.1 Thu thap va dinh danh cac loai tir chi Colletotrichum bang dic diém hinh
thai va ky thuat céng nghé sinh hec phan ti.

3.4.1.1 Phan lap, phan nhém va dinh danh loai nam gay bénh than thw trén ciy
thanh long thuéc chi Colletotrichum dua trén dic diém hinh thai.

36



Muyc tiéu: Xac dinh duoc céc loai nam (Colletotrichum spp.) gay bénh than thu
trén thanh long.

Thoi gian: Tir thang 08/2015 dén thang 12/2017.

Dia diém: BM. BVTV, Vién Ciy an qua mién Nam va tinh Tién Giang, Long An
va Binh Thuan.

Mau duoc thu thap & céc tinh Tién Giang, Long An va Binh Thuan, véi triéu
chting gay hai va thu mau theo phuong phap cuia Burgess et al. (2005).

Phuong phap phan 1ap, chin doan va giam dinh bénh hai do nAm dugc thyuc hién
theo Agrios (2005); Shen et al. (2010) va Chuang et al. (2012).

Thu mau: mau canh, nu hoa va trai thanh long bi nhidm bénh than thu véi nhiéu
triéu chirg khac nhau ngoai dong tai 3 tinh. Mdi tinh thu thap ngau nhién trén 2 gidng
thanh long rudt trang va thanh long rudt do theo nguyén tic 5 diém duong chéo goc
trén vuon. Mau duge dung trong tui ni-lon va mang vé phan lap tac nhan trong phong
thi nghiém.

Phan lap tac nhan: Mau bénh dugc cay vao dia petri, bang cach cat ¢ noi tiép
giap gitra md bénh véi md khoe thanh timg miéng nhé khoang 1 - 2 mm cho vao con
70° va rira qua nude cat vo trung 3 lan, sau d6 lam khé méu bang gidy tham vé tring,
réi dit vao dia petri chira méi truong WA u ¢ nhiét do phong tir 3 - 5 ngay quan sat
mau va tach rong nam. Lam thuan cac mau nam bang phuong phap nuéi cdy don bao
tr (Burgess et al., 2005) trén moi truong PDA va ap dung phuong phap nudi cay trén
lame theo Waller et al. (1992) va luu trit trong diéu kién vo tring. Cac chung nim
Colletotrichum spp. sau khi tach thuan dugc nudi cy trén méi truong PDA & nhiét do
27+2°C va 12 gio sang toi.

Chi tiéu ghi nhan: Dya theo khoa phén loai cua Sutton (1980), Barnett & Hunter
(1998), Swart (1999) va CABI (2003)

- M0 ta triéu chiing vét bénh ngoai dong.

- Theo d&i hinh thai: Quan sat va ghi nhan vé mau sic khuan lac, cac dang bao tir,
kich thuéc bao tir, dia canh, cach moc sgi ndm caa tirng nhém nam, sy phan b va
hinh thanh cac vong sinh bao tir.

- Pic diém co quan sinh bao tir va hinh dang bao tir: cdy tung ching ndm
Colletotrichum spp. Sau d6 mé ta dic diém cau tric co quan sinh bao tir, hinh dang
bao tir va canh bao dai ctia cc chung nam nay dudi kinh hién vi quang hoc Olympus
BX51N-33-PH vdi d6 phong dai 1000 Ian.

- Kich thudc bao tir, do dugc trén kinh hién vi quang hoc c6 do phong dai 1000 lan.
Kich thuéc trung binh cia cac bao tir duoc tinh dya trén sé do ciia 2 duong chéo
vuodng goc cua bao tu.
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-Tan suat xuét hién bénh:

. T Tong s6 mau xuat hién nam bénh
Tan suat xuat hién N (%) = — x 100
Tong sO6 mau cay

3.4.1.2 Pinh danh loai cia chiing nam Colletotrichum spp. dwa trén trinh tw DNA
vung ITS-rDNA.

Thoi gian: Tu thang 08 ndm 2015 - thang 12 nam 2017.

Dia diém: B6 moén BVTV - Vién CAQ MN; Vién Cong Nghé Sinh Hoc - Truong
DHCT.

Phwong phdp chiét xudt DNA tong s6: DNA duoc chiét xuat bang céch sir dung
DNeasy Plant Mini Kit (Qiagen, Hilden, Bic) theo huéng dan cua nha san xuat. Cac
vung ITS duoc khuéch dai bang cach sir dung moi ITS1 va ITS4.

Pé trich DNA cua cac chang nam phai tién hanh nuéi cidy nim. Mau nim duoc
nudi cdy trong méi trudng PDA khoang 3 - 5 ngay, u trong diéu kién nhiét do 27°C.
Sau 5 -7 ngay nam da bat dau phat trién tién hanh cac budc sau:

- Dung que lay ndm da thanh trung 14y tan ndm (khoang 5 - 7 mm?) trén bé mat
moi trudng, cho vao ong eppendorf c6 san 500 pL Lysis buffer, nghién nhitng soi
nam. Sau d6, u mau trong 3 gio voi nhiét do 55 - 65°C.

- Cho 300 pL dung dich phenol — chloroform - isoamyl (PCI) (25:24:1) vao mau,
lic rung bang may Vortex khoang 15 - 20 gidy. Sau d6 dem ly tdm 12.000 vong, 5
phlt & 4°C. Dung micropipette hit can than 16p trén sau d6 chuyén qua éng méi (Iap
lai 2 13n).

- Cho Isopropanol 500 pL vao 6ng vira loai bo tap chat lic nhe, dem ly tam
16.000 vong, 3 phat, 4°C. D6 bo hét phan nudc & trén, giir lai phan co dic dudi day.
Sau d6, cho 300 pL Ethanol 70% lic nhe vai lan va ly tam 16.000 vong trong 3 phuit.
Thu nhan DNA va trir & 4°C. Kiém tra nong d6 ciia DNA bang may do quang phé dudi
budc song 260 - 280 nm va tinh ty 16 OD260/OD2s0 nham danh gia do tinh sach cia cac
mau di duoc ly trich. (Diing va Linh, 2011).

Kiém tra DNA bdng dién di gel agarose: Cac DNA sau khi ly trich dugc kiém
tra ham luong va do tinh sach bang may do Nanodrop va dién di trén gel agarose 2%.

- Chuan bi gel 2%: Céan 2 g agarose va 100 ml 1xTAE buffer, dun néng cho dung
dich gel tan déu khdng con tao bot bang may Microwave 3 - 4 pht. Lay ra, dé nguoi
50 - 60°C (thém 10 pL nhudm safeview) d6 gel vao khudn di 1ap rap san, dung 16p ma
trong day lai khoang 20 - 30 phut cho gel dong cung.

- Khi gel da dong cung, (d6 dém 1 x TAE buffer vao) tir tir nhac lugc ra va nhac
khuon 1én. Dt khudn vao bdn chay dién di ngap trong dém chay cao hon mat gel 3 - 5
mm.
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- Nap DNA: Hut dung dich DNA véi 6 x Loading buffer (5:1) chim vao giay
parafin, hat 1én xudng cho hdn hgp duoc tron déu. Sau do, dung micropipette hut hét
hon hop cho vao “giéng” cia miéng agarose.

- Chay dién di 30 phut (c6 thé thay d6i) vai hiéu dién thé 100 V. Pua 1én may
doc.

- Lay gel ra cho vao budng anh sang UV chup anh huynh quang DNA. Sau khi
kiém tra DNA phat hién mau c6 DNA thi tién hanh phan ung PCR.

Phan tng PCR khuéch dai ving ITS-rDNA: Hai primer ITS1 va ITS4 duoc st
dung dé khuéch dai ving ITS-rtDNA, dé giai trinh ty ving dém phién ma bén trong
(ITS) 1a ITS1 va ITS4. Thé tich phan tng 1a 25 pL c¢6 chta dung dich dém PCR 1X,
MgCI2 1,5 mM, dNTPs 400 pM, mdi primer 200 pM, DNA khudn va tag DNA
polymerase. Phan tmg PCR duoc thuc hién véi chu ky nhiét: giai doan khoi dong 94°C
trong 5 phat, tiép theo 1a 35 chu ky véi 94°C trong 1 phat, 55°C 1,5 phut, 72°C 1 phat
va sau cling 1a 72°C trong 5 phat. San pham PCR duoc kiém tra bang dién di trén gel
agarose 2% trong dung dich dém TAE 0,5X. Ban gel dugc nhuoém véi 6X gelRed
DNA Loading Stain quan sat két qua duéi tia UV.

Phuong phép tinh sach san pham PCR va giai trinh tu DNA: Trudc khi giai trinh
ty, san pham PCR dugc tinh sach bang Bo chiét xuat NucleoSpin® (Macherey-Nagel,
Puc). Cac san pham PCR duoc Macrogen Inc. & Han Qudc giai trinh tu véi cac doan
mbi twong ty nhu cac san pham trong qué trinh khuéch dai PCR.

Giai trinh ty vung ITS — rDNA va so sanh véi cac trinh tu nucleotide trén ngan
hang gene (GenBank) NCBI: Tét ca cac trinh tu duoc so sanh véi céc trinh ty trong
Ngan hang gen bang cach sir dung tim kiém BLAST (Basic Local Alignment Search
Tool). Phan tich chudi dugc thuc hién bang cach str dung tly chon cong cu ClustalW
tir d6, so d6 phat sinh loai dwoc tao ra bang phuong phap kha ning t6i da bang cach
két hop tap dir liéu cua cac ving ITS cac chung Colletotrichum truncatum dwoc tai
xudng tir GenBank ciing duoc dua vao phan tich. Puoc xay dung theo phuong phap
Neibour-Joining (NJ) st dung phan mém MEGA 5 (Tamura et al., 2011), phan tich
bootstrap vai 1000 lan l3p lai.

3.4.1.3 Khao sat kha ning xam nhiém, gay hai cia nAm Colletotrichum spp trén
canh thanh long.

a. Panh gia kha ning xAm nhiém ty nhién va co hoc ciia nam Colletotrichum spp
gay bénh than thw trén canh thanh long.

Thoi gian: Thang 7 dén thang 11 nam 2017.
Pia diém: Nha ludi tai Bo moén BVTV - Vién Cay an qua mién Nam.

Thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién, 6 nghiém thuc, 5 lan lap
lai, 2 canh thanh long/lan l3p lai:
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NT1: Colletotrichum truncatum. + gay vét thuong

NT2: Colletotrichum truncatum + khdng gay vét thuong
NT3: Colletotrichum gloeosporioides + gay vét thuong

NT4: Colletotrichum gloeosporioides + khong gay vét thuong
NT5: Nuéc cat + gay vét thuong

NT6: Nuéc cat + khong gay vét thuong

Chuan bi ngudn ndm: Ngudn nim bénh than thu dwoc nudi ciy trong dia petri
moi truong PDA, sau 4 ngay khi bao tir xuit hién thi cho 10 mL nuéc cat vao mdi dia
nim, ding lame d khir triing cao nhe trén bé mit thach, sau d6 loc thu duoc dung dich
huyén phd nam.

Chuan bi cay ky chu: Canh thanh long rudt dé dung dé ching bénh duoc nhan
gidng tir ngudn giéng ¢ Vién cay an qua mién Nam. Cay thanh long duogc trdng vao
chau nhua chira moi truong (dat - so dira - tro trau da duoc khir tring) khoang 20 ngay
sau khi xtr ly ra ré va cham séc tudi nuéc va 1am co hang ngay tai nha ludi cho dén khi
c6 canh banh té, khdng gia, khdng qua non c6 chiéu dai tir 15 - 20 cm thi tién thanh thi
nghiém.

Hinh 3.1: Tan nam va bao tr nam loai Hinh 3.2: Tan nam va bao t nim loai
Colletotrichum gloeosporioides Colletotrichum sp.

Tién hanh thi nghiém theo: Dung con 70° lau sach, gay vét thuong dudi dang
cham nho. Sau d6 phun 10 mL dung dich chta 10° bao ta/mL da chuén bi 1én mdi
canh thanh long, dung tai nilon bao cac canh d chung lai, hang ngay phun nuéc cat dé
gitr am. Thi nghiém dat trong nha ludi, nhiét do 28 - 30°C; am do 80 - 85%. Mat s6
bao tr duoc xac dinh trén lame dém héng cau.
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Hinh 3.3 A Canh bénh té dung chung bénh; B: Canh duoc tao vét
thuong bang kim.

Chi tiéu theo d6i: ty I& benh (%) (TLB) va chi sé bénh (%) (CSB): phan lap lai
triéu ching bénh tuong tu nhu triéu chimg ngoai déng.

Ty 1& bénh trén canh: Ty & cay bi nhidm bénh (%) = Sé cay bi nhiém/tong sb cay
quan sat) x100

Chi tiéu theo ddi: Chi sb bénh (%) (CSB) va phan Iap lai triéu chung bénh.

(N x 1)+ (Npx 2) + ... + (N, x n)
N xn -
Trong d6:  + Ny, Ny, ... Ny S6 canh nhidm bénh & mdi cap 1, 2...n;
+ N: Tong s6 canh thi nghiém;
+ n: Cap bénh cao nhat;
+ 1...n: Bang phan cap bénh trén canh: Theo quy chuan QCVN 01-38:
2010/BNNPTNT

Chi s6 bénh (%) = 100

+ Cép 0: khong c6 14 bénh;
+ Cép 1: > 0 % dén = 10 % dién tich canh bj bénh;
+ Cap 2: > 10 % dén = 20 % dién tich canh bi bénh;
+ Cap 3: > 20 % dén = 60 % dién tich canh bi bénh;
+ Cap 4: > 60 % dén = 80 % dién tich canh bi bénh;
+ Céap 5: > 80 % dién tich canh bj bénh.
b. Khao sat kha niing giy hai ciaa cac ching nam thugc chi Colletotrichum thu
thap dwgc (Quy trinh Koch).
Thoi gian: thang 7 dén thang 11/2017.
Dia diém: phong thi nghiém Bénh cay, B6 mdn Bao vé thuc vat - Vién Cay an
qua mién Nam.

Thi nghiém dugc bd tri hoan toan ngau nhién (CRD) véi 45 nghiém thic (bao
gom 44 ching nam da duoc phan 1ap va 1 nghiém thte d6i chang) 5 1an lap lai, 2 canh
thanh long/ lan Iap lai.

Ngudn nam va ngudn cay ky chu duoc chuan bj nhu thi nghiém 3.4.1.a.
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Tién hanh thi nghiém thuc hién theo phuong phéap cuia (Ratanacherdchai et al.,
2010), hop nhua duogc xir Iy bang con 70°, bén dudi day hop 16t gidy tham vé tring va
lam 4m vira du bang nudce cat vo trung. Canh thanh long duoc rira sach dudi voi nudc,
lau sach bang cdn 70°, lau lai véi nuwdc cit vo trung, dé 1én dia petri sao cho canh thanh
long khong tiép xtc véi 16p gidy am, sau d6 dat trong hop nhwa. Mdi dong nam ching
trén 10 canh thanh long. Trén mdi mit canh thanh long gay vét thuong ¢ 12 diém. sir
dung binh phun dich bao tr ¢c6 mat s6 5 x 10° bao ta/mL 1én w6t canh thanh long.
Kiém tra d6 4am hang ngay va dit hop & nhiét d6 phong 27 - 29°C va am do 82 - 85%.

Chi tiéu theo d&i: Chi s6 bénh (%) (CSB) va phan Iap lai triéu ching bénh.

3.4.1.4 Panh gia kha ning giy hai cia nidm Colletotrichum gloeosporioides va
Colletotrichum truncatum trén cac giong thanh long dang tréng pho bién hién nay.

DPanh gia gay hai ctia ching TG26-CD va TG52-CH béi phuong phap lay nhiém
nhan tao trén doan canh non (detached stem bioassay). Cac giéng thanh long st dung
danh gia 1a giéng thanh long tring Cho Gao, thanh long tring Binh Thuan, thanh long
rudt dé va thanh long tim hong 1a 4 giong dang trong pho bién hién nay.

Thoi gian: thang 01 dén thang 9 nam 2018.

Dia diém: Nha ludi tai Vién Cay an qua mién Nam.

Thi nghiém duoc bd tri theo kiéu hoan toan ngau nhién véi 4 nghiém thuc (4
gidng thanh long: thanh long trang Binh Thuan, thanh long tring Chg Gao, thanh long
ruot do Long Pinh 1 va Thanh long LD5 (tim hong)), 6 1an lap lai, 2 cay/ lan lap lai.
Chung dung dich bao tir ndm 10 mL dung dich chira 10° bao ta/mL lén canh thanh
long. Thi nghiém dit trong nha ludi, nhiét do 28 - 30°C; 4m d6 80 - 85%.

Tién hanh thi nghiém: Dung con 70° lau sach, gay vét thuong dudi dang cham
nhé. Sau d6 phun 10 mL dung dich chira 10° bao tir/mL di chuin bi phun w6t déu lén
canh thanh long da tao vét thuong dung tai nilon bao cic canh d chung lai dé gitr am
va hang ngay luén phun nudc sach dé tao am do.

Chi tiéu theo ddi: Chi sb bénh (%) & 7 ngay va 9 ngay sau khi ching.
3.4.2 Khao sét dic diém sinh hoc cia tac nhan gay bénh than thw trén thanh long.

3.4.2.1 Khao sat anh hwéng cia pH do6i véi Colletotrichum gloeosporioides va
Colletotrichum truncatum. N

Thi nghiém bo tri theo kiéu hoan toan ngau nhién, véi 8 nghiém thirc tuong tng
voi 8 mire pH la: 4,50; 5,00; 5,50; 6,00; 6,50; 7,00; 7,50 va pH=8, mdi nghiém thirc co
5 lan lap lai, 2 dia petri/lén lap lai.

Chuan bi méi trudng PDA 16ng (chua cho Agar vao), cho vao 8 chai, mdi chai
chira 100 ml mdi truong, sau d6 ding may chuan pH dé diéu chinh cho méi truong
trong binh & vao mot muc pH, sau d6 cho Agar vao 8 chai moéi truong trén, dung béng
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gon khdng tham va gidy bao bit kin miéng binh va mang hap kht tring, mdi chai moi
trrong nhu vay s€ dung cho mét nghiém thuec.

Cho moéi trudng PDA di chuén bi ra cac dia petri (ghi ki hiéu d6 pH, nghiém
thire va 1an 1ap lai trén ndp day dia petri, mit dudi dia petri ké hai duong vudng goc di
qua tdm dia). Chung nam Colletotrichum gloeosporioides va Colletotrichum
truncatum (TG26-CP va TG52-CH) duoc ciy vao trung tim dia petri bang que duc
khuén ty khoanh tron duong kinh 50 mm. Sau d6 dung keo paraffin dan kinh miéng
dia.

Tat ca cac dia dat & nhiét do phong. Sb liéu s& duoc ghi nhan lai sau 24 gio ké tur
khi cay nam. Nging theo ddi chi tiéu khi tan ndm & bét ki nghiém thic nao da lan hét
dia petri.

Chi tiéu theo ddi: Puong kinh trung binh tan nAm (mm) & céc thoi diém tir 24 gio
dén 192 gio sau khi cay.
3.4.2.2 Khao sat anh hwéng cia nhiét dd ddi véi Colletotrichum gloeosporioides va
Colletotrichum truncatum. N N , ,

Thi nghiém bo tri theo kiéu hoan toan ngau nhién, moi loai nam dugc bo tri muac
nhiét 6 khéac nhau va c6 nghiém thic nhiét dé phong, mdi nghiém thic ¢6 5 lan lap
lai, 2 dia petri/ 1an lap lai.

Thuc hién va chi tiéu theo doi twong tu muc 3.4.2.1, c6 khéc 1a tat ca nghiém
thirc dat vao tu dinh 6n theo cac muc nhiét do.

3.4.3 Kha niing lwu ton, phat sinh phat trién cia bénh than thw trén thanh long.

3.4.3.1 Khao sat sy hién dién cia nam Colletotrichum spp. trong nwéc mua tai
vwon thanh long.

Thi nghiém dugc thyc hién theo phuong phap cuia Amponsah at al., (2009). Lap
dit binh nhya c6 gan phéu duéi nhirng tan cay thanh long va cé dinh binh chira dé
himg nudc mua, 4 diém/tru va lay tai 5 vuaon trong thanh long/tinh. Mt vuon chon 5
diém theo hinh zich zic, thoi gian thu: ddu mua mua (thang 4, 5, 6), gilta miia mua
(thang 7, 8, 9) va cudi mua mua (thang 10, 11, 12) ctia nam 2018.

Mau nudc mua dem vé duoc loc qua ray, loc dé loai bo rac (néu c6) va tron that
déu trén may lic dung dich loai 16n. Lan luot pha lodng dé dwoc céc ndng do 10™ va
102, Dung micropipette hat 100 pL dung dich ndéng d6 102 va bom vao dia moi
truong PDA bo sung chloramphenicol 50 mg/L va chan 1én dia petri chita méi truong
(10 dia petri/mau). Tiép d6 tién hanh dé dia da cy vao ti um & nhiét do 28°C

Chi tiéu theo ddi: Mat s6 nim Colletotrichum trong 1 mL nudc mua (CFU/mL)
& thoi diém 72 gio sau khi trai trén dia petri.

Dinh danh nam Colletotrichum spp. theo phuong phap cia Sutton (1990) va
Swart (1999) duwa vao dic diém hinh thai caa nim (tin nAm mau tring sira, xam tro,
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niu den, sgi NAAm moc day, min dén ngay thr 4 thi quan sat bao tar: hinh tru dai, 1 dau
t0, 1 d¢au nhon, hinh liém bén trong c6 giot dich. Két qua nay c6 so sanh véi dbi ching
trong cung diéu kién.

3.4.3.2 Khao sat sy hién dién cia nam Colletotrichum spp. trong nwéc mwong.

Liy ngudn nudc mit: 0 - 5 cm (200 - 500 mL) tai 5 vuon trong thanh long/tinh,
thuc hién 3 tinh. Nuéc dung trong tui nilon sach va giir trong thiing trit lanh mau. Thoi
gian, cach tién hanh thi nghiém va chi tiéu theo ddi twong tu nhu thi nghiém 3.4.3.

3.4.3.3 Khio sat sw hién dién ctia ngudn bénh trén mo chét, tan du thuc vat trong
vwon thanh long.

Thu thap tat ca mé chét, tan du thuc vat (rom, cé khd, rau thanh long ta géc,
canh duoc cit bo dé trén vuon, ...) trong vudn thanh long trén 5 vuon thanh long/tinh;
5 diém/vuon.

Thi nghiém dugc thuc hién theo phwong phap cua Roberts et al. (2005);
Abdulkadir & Waliyu (2012) c6 cai tién. Cat nho va can 50 g md chét, tan du thyc vat
ngam trong 450 mL nudc cat, lic déu dung dich 20 - 30 phut bang may lac. Dung
pipette hat ra 1 mL dung dich mé chét, tan du thuc vat nay va cho vao ong nghiém
chira sin 9 mL nuéc cit dd hap khir tring (day 13 dung dich véi ndng do 10™). Thuc
hién va dinh danh ndm Colletotrichum spp. twong tu muc 3.4.3.

Chi tiéu theo ddi: Mat s6 nam Colletotrichum trong 1 g mé chét, tan du thuc vat
(CFU/g) & thoi diém 72 gio.

. s D
Mait s6 nam trong 1 g tan du thyuc vat (CFU/g) = A x v x 10

Trong dé: A: sé khudn lac trén dia; D: Hé sé pha lodng; V: Thé tich huyén phu
cho vao dia cha (mL); 10: hé s6 quy déi ra 1 g md chét, tan duw thuc Vit.

3.4.3.4 Khao sat su hién dién cia nam Colletotrichum spp tac nhan bénh trong
dat trong thanh long.

Thi nghiém duoc tién hanh thu thap miu dat tai nhimg vuon thanh long dang bi
nhiém bénh than thu ¢ Tién Giang, Long An va Binh Thuan (Bills et al., 2004). Vi tri
mau dat dugc thu thap theo hinh chiéu cua tan cay va xung quanh géc & cac do sau dat
mat (2 cm; 4 cm; 6 cm; 8 cm va 10 cm). Mdi vuon lay 5 mau hdn hop tai mdi d6 sau ¢
5 diém theo dudng zich zac trong vuon bang thanh lay mau dat c6 k& vach ¢ dau, gitra
va cudi mua mua cua nam 2018.

Sy hién dién cua Colletotrichum spp. trong dit dugc khao sat theo phuong phap
mo ta boi Bills et al., 2004. Mat sé khuan lac ndm dugc tinh bang phuong phap pha
lo&ng dung dich dat: mau dat duoc hong khé, bop nhuyén, tron déu can 10 g dat, cho
vao binh tam giac chira 90 mL nudc cat, lic déu dung dich 20 - 30 phdt bang may lic.
Sau d6 dé yén khoang 1 phat dé dung dich ling can xuéng. Tién hanh pha lodng dung
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dich dén ndng d6 10" Dung pipette hit 100 pL dung dich ndng d6 10 va trai vao dia
thach PDA b6 sung chloramphenicol 50 mg/L va trai déu. Cac dia dat trong ta dinh 6n
28°C. binh danh nam Colletotrichum spp. Tuong tu nhu muc 3.4.3.

Chi tiéu theo d6i: Mat s6 nam Colletotrichum ¢ thoi diém 72 gid sau thi nghiém
dugc quy ddi vé mat sé nam trong 1g dét (cfu/g).

.2 . D
Mat s6 nam trong 1 g dat (cfu/g) = A x v x 10

Trong dé: A: so khudn lac trén dia; D: Hé sé pha lodng; V: Thé tich huyén phu cho
vdo dia cha (mL); 10: hé s6 quy doi ra 1 g dat.

3.4.3.5 Kiém chitng kha niing gay bénh cia cac ching Colletotrichum spp. thu
thap dwoc tir nwéc mwa, nwée mwong, md chét, tan dw thuc vat va trong dat (quy
trinh Koch)

Thi nghiém duogc bd tri hoan toan ngau nhién voi 8 nghiém thic (ching nam
TL-C1; TL-D91; TL-M1,; TL-D92; TL-C2; TL-X1; TL-M2; TL-T1), ddi ching (nudc
cat), 5 1an lap lai, 2 canh thanh long/lan Iap lai.

Hop nhya dugc xir ly bang con 70° bén dudi day hop 16t gidy tham vé tring va
lam am vira du bang nudce cat vo trung. Canh thanh long dwoc rira sach dudi voi nudc,
lau sach bang con 70°, lau lai véi nudc cat vo tring, dé 1én dia petri sao cho canh thanh
long khong tiép xuc vai 16p gidy am, sau d6 dit trong hop nhuya. M&i chang nam,
chang trén 10 canh thanh long rudt d. Trén mdi canh thanh long gay vét thuong ¢ 12
dim/1 mat canh, st dung micropipette nhé 20 pL dung dich bao tir c6 mat s6 5 x 10°
bao ta/mL 1én diém gay vét thuong. Duy tri d6 4m tir 80 - 85% va dit hop & nhiét do
phong (28 - 30°C). Phan Iap lai vét bénh va dinh danh nam Colletotrichum spp. nhu &
muc 3.4.1.3.b.

Chi tiéu theo déi: TLB (%) va CSB (%) va phan lap lai triéu chirng bénh.

3.4.3.6 Nghién ctru dién bién s phat sinh, phat trién cia bénh than thw thanh
long trong nam.

Dién bién bénh cac thang trong nim duoc khao sat nham tim hiéu quy luat
phat sinh va phat trién cia bénh ngoai dong. Ty 18 nhiém mai hang thang duoc
ghi nhan cing vai dién bién cua vii lugng mwa va 4m d6 qua cac thang trong
nam.

Dia diém: diéu tra duoc thuc hién tai cac vuon thanh long rudt do ¢ xa Phu Kiét,
x4 Quon Long, Chg Gao, Tién Giang va x4 Long Tri, Chau Thanh, Long An. Mi tinh

chon 5 vudn thanh long trong giai doan kinh doanh, trén 4 nam tudi.

Thoi gian thyc hién: thang 01 dén thang 12 nam 2018
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Diéu tra dién bién, phét sinh phat trién bénh than thu theo theo Quy chuan Viét
Nam QCVN 01 - 38: 2010/BNNPTNT. Diéu tra 5 vuon trén tinh, mdi vuon cé dién
tich 2000 m? (200 try), diéu tra 1 thang/1 1an, mdi diém cé dinh dé theo ddi trong suét
thoi gian diéu tra dién bién, diéu tra 5 diém duong chéo goc trén vuon va mdi diém
theo ddi 4 tru thanh long cb dinh trong suét thoi gian diéu tra.

Céc dién bién thoi tiét tai khu vuc diéu tra bao gom luong mua (mm), am do (%)
cua 2 tinh trén duoc thu thap sb liéu tir Trung TAm Khi twong thuy vian.

C4c chi tiéu theo ddi: Ty 1& bénh (%) = Sb canh bi bénh/tong sé canh x 100;

3.4.4 Xay dwng hep phan ky thuat ciaa qui trinh phong trir tdng hop bénh theo
hwéng an toan.

3.4.4.1 Xac dinh hig¢u qua mét sé loai néng dwoc & cac ndng d9 khac nhau ddi voi
tac nhan gay bénh.

Thoi gian: tir thang 09/2018 dén thang 12/2019.

Dia diém: phong thi nghiém caa Bo6 mon Bao vé thyc vat, Vién Cay an qua mién
Nam, Tai vuon thanh long tinh Tién Giang va Long An.

a. Hiéu luc ctia mdt sé nong dwge ddi véi nam gay bénh trong phong thi nghiém.

Thi nghiém duoc bd tri theo kiéu hoan toan ngau nhién véi 15 nghiém thic va 5
lan lap lai, 2 dia petri/ lan lap lai.

Chuan bi 15 chai méi truong PDA (100 mL/chai), lam long méi truong bang 10
viba, dem ra ngoai doi nguoi khoang 54°C thi cho thubc vao (1 chai dung cho 1 loai
thudc), thude duoc hoa tan trudce bang cach cho lwong thube di can sin vao eppendorf
chia 0,5 mL nuéc cat hap tiét trung, d6 dung dich thudc vao chai méi truong va lac
cho thudc tan déu sau d6 d6 déu vao cac dia petri.

Ngudn nam Colletotrichum truncatum (TG52-CH) cay truyén sang dia petri voi
moi trudng ¢d pha thude bang céch tir dia gbc ding khoanh ndm (dwong kinh 0,5 mm)
duc lay ndm (ké ca 16p agar) dudi dang miéng tron, va cdy vao trung tim dia petri, mit
nam (p xubng mit agar.

Bang 3.1: Mot sb loai thudc hoa hoc sir dung 2 nong do dé danh gia anh huong cua
thudc trir nim dén sy phat trién cia nam gay bénh thén thu.

Nghiém Nong do

. Tén thwong pham Hoat chat
thirc (ppm)
1-2 50/100 Amistar top 325 SC Azoxystrobin + Difenoconazole
3-4 50/100 Antracol 70 WG Propineb
5-6 50/100 Dithane M45 80WP Mancozeb
7-8 50/100 Norshield 86,2 WG Couprous oxide
9-10 50/100 Score 250 EC Difenoconazole
11-12 50/100 Tilt Super 300 EC Propiconazole + Difenoconazole
13-14 50/100 Ridomyl gold 68 WG Metalaxyl +Mancozeb
15 bC Nudc cat
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Cac chi tiéu theo déi: Puong kinh tan nAm (mm) va hiéu luc cua hoat chat ¢ thoi
diém theo ddi 24, 48, 72, 96, 120, 144, 168 va 192 gio.

Hiéu luc cua cac hoat chit theo cong thic Abbot (1925)

x 100

1(%) =

Trong d6:  + I: % Tan nam bi ¢ ché;
+ C: Puong kinh tan nim dugc do & nghiém thirc dbi ching (mm);
+ T: Puong kinh tan nim dugc do & nghiém thac xir 1y dich trich
thao moc (mm).
b. Hiéu luc ciia mat sé hoat chat sinh hec dbi véi nAm gay bénh trong phong thi
nghiém.
Thi nghiém duoc bd tri theo kiéu hoan toan ngau nhién véi 6 nghiém thie (NT1
dén NT5: xur ly hoat chat, NT6: ddi chung), mdi nghiém thac ¢6 5 lan lap lai, 2 dia
petri/ lan Iap lai.

Bang 3.2: Hoat chat sinh hoc dé danh gia anh hudng cua thudc trir nAm dén su phat
trién caa nam gay bénh than thu.

STT Tén Hoat chat Liéu lwong/100ml
1 Stop 5SL Chitosan 0,32 ml

2 Polyoxin AL 10WP Polyoxin complex 0,16 g

3 Ditacin 8SL Ningnamycin 0,12 ml

4 Sat 4SL Cytosinpeptidemycin 0,12 ml

5 Amtech 100EW Anacardic Acid 0,38 ml

6 DC Nudc cit -

Chuan bi méi truong PDA (100 mL/chai), quay long méi truong bang 10 vi song,
dem ra ngoai doi nguoi khoang 54°C thi cho cac hoat chat vao (1 hoat chat/chai), céc
hoat chat duoc hoa tan trudc bang cach cho lwgng di can san vao éng eppendorf chira
0,5 mL nudc cat hap tiét tring, d6 dung dich thudc vao chai méi truong va lac cho
thudc tan déu sau d6 dem d6 moi trudong vao cac dia petri.

Ngudn nidm bénh (TG26-CP va TG52-CH) da dugc nhan nudi s& duoc cdy
truyén sang dia petri vdi méi truong ¢ pha thudc bang cach tir dia gc ding que cay
chuyén dung ldy mot khoanh ndm (duong kinh 5 mm) ké ca 16p agar dudi dang miéng
tron, va cdy vao trung tdm dia petri, mat nam Gp xudng mit agar, dung parafindan
miéng dia lai. Mat dudi dia petri vach 2 duong kinh vudng goc vai nhau va ghi ki hiéu
tén nghiém thuc, 1an 1ap lai, theo doi mdi 24 gio.

Chi tiéu theo doi: Tuong tu nhu thi nghiém 3.4.4.1a.

3.4.4.2 Xac dinh higu qua mot so loai dich trich thao mgc & cac nong d khéc
nhau doi véi nam gay bénh. 7 N
Thi nghiém duogc bo tri theo kiéu hoan toan ngau nhién vai 10 nghiém thac (dich
trich cay cu dau (cu san), cdy mong tay, cay xwong rong ong, mdi dich trich nong do
(2%, 3%, 4%) va DC (nudc cat) va 5 1an lap lai, 2 dia petri/ 1an 13p lai.
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Bang 3.3: Ba loai cay thao moc st dung 2 nong do dé danh gia anh huong cua dich trich
dén su phat trién cua nam gay bénh than thu.

Bo phan

NT Loaicayly trich Tén khoa hoc Thoi diém thu hai

str dung
1 Cuadau Pachyrhizus eros Than la Cay truong thanh
2 Mong tay Impatien balsamina  Than, 14, hoa Cay bat dau cho hoa
3 Xuongrong 6ng  Euphorbia Than

X Khi cay truong thanh
antiquorum

Phuong phap thuc hién va ldy chi tiéu twong ty nhu thi nghiém a, muc 3.4.3.2
nhung méi trudng thuc hién 1a céc loai dich trich thao moc khac nhau. Loai nam
Colletotrichum (TG52-CH). dwgc nhan nubi trén dia petri & 7 ngay tudi, san sang cho
thi nghiém. Hon hop véi dich trich thao moc da chuan bj tir trude theo phuwong phap
Poison Food Technique (Nene &Thapliyal, 1982).

L4y khoang 200 g mét loai thao moc da duoc hong khd & 37°C cho vao gidy loc
quan ki dé tranh chay ra ngoai cho vao phan than caa binh Soxhlet, cho khoang 250
mL methanol vao phan than, cho dén khi hdn hgp dung dich trong sudt hay mat mau
(mét tir 10 - 11 gio). Sau khi chiét xong phan dich chiét s& dugc cho vao binh cau
khac, roi tién hanh cho bay hoi methanol trong dich trich bang may quay c6 chan
khong RV10 Basic V — IKA.

Chi tiéu theo doi: Tuong tu nhu thi nghiém 3.4.4.1a.

3.4.4.3 Khio sat kha ning déi khang caa cac ching xa khuan va vi khuan
Bacillus spp. véi nam nam gay bénh.
a. Poi khang ciia cac chiing xa khuan.

Thi nghiém sir dung hai loai nam: C. gloeosporioides va C. truncatum (TG26-CPH
va TG52-CH) va céc chung xa khuan tir BM. BVTV - Vién Cay an qua mién Nam
nghién ctru va ton tri.

Véi mdi loai nam thi nghiém duogc bé tri hoan toan ngau nhién, 16 nghiém thirc
tuong wng véi 15 dong xa khuan va 1 d6i chimg, 5 1an lap lai, 2 dia petri/ 1an l3p lai.

Céch tién hanh: dit khoanh nam Colletotrichum (dwong kinh 5 mm) & tam dia
moi trudng PDA. Tiép theo, dat khoanh gidy thim (duong kinh 5 mm) chaa huyén phu
cac dong xa khuan (dd nudi cdy 5 ngay trong méi trudng MS) mat sé huyén phu 108
CFU/mL, d6i xung véi khoanh nim ¢ 2 phia va cach thanh dia 1 cm.

Chi tiéu ghi nhan: ban kinh vanh khan vong vo khuan (BKVVK) & céc thoi diém
5, 7, 9 ngay sau khi ciy theo thang dénh gia cuia Prapagdee et al. (2008): khang manh
BKVVK > 20 mm, khang cao 10 - 19 mm, khang trung binh 5 - 9 mm, khdng khang <
5 mm. Hiéu suat di khang (HSPK) duoc tinh theo cong thirc Punngram et al. (2011):

HSBK (%) = =" x 100
)= —F5c
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Trong d6: + HSPK: hiéu suat di khang (%);
+ PC: ban kinh khuan lac nam vé phia d6i chang (mm);
+ XL: ban kinh khuan lac ndm vé phia xt ly véi xa khuan (mm).
Theo thang danh gia cua Prapagdee et al. (2008): Khang manh BKVKVK > 20
mm, khang cao > 10-19 mm, khang trung binh > 5-9 mm, khéng khang < 5 mm. Hiéu
suat d6i khang (HSPK) dugc tinh theo c¢ng thirc Punngram et al. (2011).
b. Xac dinh kha ning d6i khang cia cac chiing vi khuan Bacillus spp.

Thi nghiém sir dung hai loai ndm: C. gloeosporioides va C. truncatum (TG26-CDH
va TG52-CH) va c4c chung vi khuan tir BM. BVTV - Vién Cay an qua mién Nam
nghién ctru va ton tri.

Vé6i mdi loai nidm, thi nghiém bé tri theo kiéu hoan toan ngau nhién véi 27
nghiém thire, twong ung vai 26 dong vi khuan va 1 nghiém thirc d6i chuang, 5 lan lap
lai, 2 dia petri/ 1an lap lai.

Céch tién hanh: dit khoanh nam Colletotrichum (duong kinh 5 mm) & tam dia
moi trudng PDA. Tiép theo, dat khoanh gidy tham (duong kinh 5 mm) chaa huyén phu
cac dong vi khuan, mat s6 huyén phu vi khuan 10° CFU/mL d6i xtng véi khoanh nim
& 2 phia va cach thanh dia 1 cm.

Chi tiéu theo dai: Ban kinh vanh khan vong vé khuan va hiéu suit d6i khang ¢
c4c thoi diém 5, 7 va 9 ngay tuong tu nhu thi nghiém ¢ muc 3.4.4.3a.
3.4.4.4 Panh gia hiéu qua caa mat sé loai thudc hda, dich trich thao méc va sinh
hoc d6i véi bénh than thw giy hai & diéu Kién nha lwéi.

Thi nghiém bb tri theo kiéu hoan toan ngau nhién véi 8 nghiém thirc (NT 1 dén
NT 7: xtr Iy thube, NT8: dbi chung), 5 1an lap lai va mdi lan Iap lai 1a 1 cay thanh long.
Déi chiang phun nudc.
Bang 3.4: Cac loai hoat chat, dich trich thao moc va vi sinh vat s dung cho thi
nghiém nha ludi.
Hoat chat/tén khoa hoc/ Vi

NT . n Tén thwong mai Liéu lwong
sinh vat

1  Difenoconazole Score 250EC 10ml /8lit
2 Azoxystrobin+Difenoconazole  Amistartop 325SC 8ml /8lit
3  Propiconazole+Difenoconazole  Tilt super 300EC 5ml /8lit
4 Polyoxin complex Polyoxin AL 10WP 12.5¢ /8lit
5  Xakhuan TG17 10° CFU/mL
6  Bacillus sp. VL-N-BS2 10® CFU/mL
7 Impatien balsamina L. Cay mong tay 2%
8  Nudc cat - -
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Chuan bi ngudn nim: Ngudn nam bénh than thu (TG26-CP va TG52-CH) duoc
nudi cay trong dia petri moi trudng PDA, sau 4 ngay khi bao tir xuat hién thi cho 10
mL nuéc cit vao mdi dia ndm, dung lame d3 khtr tring cao nhe trén bé mit thach, sau
d6 loc thu dugc dung dich huyén pha nam.

Hon hop dich trich cidy mong tay da chuan bj theo phuong phap Poison Food
Technique (Nene &Thapliyal, 1982).

Tir két qua cua thi nghiém 3.4.4.1; 3.4.4.2 va 3.4.4.3 a, b chon ra nghiém thirc ¢6
hiéu qua dé thue hién thi nghiém tiép theo. Riéng xa khuan va vi khuan duoc phun vao
canh thanh long trudc 5 ngay sau dé chiuing nam Colletotrichum.

Chuan bj cay ky chu: Canh thanh long rudt dé dung dé chung bénh dwoc nhan
gidng tir ngudn gidng ¢ Vién cay an qua mién Nam. Cay thanh long dwogc trong vao
chau khoang 20 ngay sau khi xt Iy ra ré va cham soc tai nha ludi cho dén khi c6 canh
banh té, khdng gia, khéng qua non c6 chiéu dai tir 15 - 20 cm thi tién thanh thi nghiém.

Tién hanh thi nghiém: Dung con 70° lau sach, gay nhiéu vét thuong dudi dang
chim nho & 3 mit canh. Sau d6 phun 10 mL dung dich chtra 10° bao ta/mL (2 loai tron
chung mat sé bang nhau) da chuan bj 1én mdi canh thanh long, dung tui nilon bao cac
canh di chung lai, hang ngay phun nudc cat dé gitt am. Thi nghiém dit trong nha ludi,
nhiét d6 28 - 30°C; 4am d6 80 - 85%. Sau khi canh thanh long nhiém bénh tién hanh
phun theo cac nghiém thirc, phun udt déu toan canh thanh long.

Chi tiéu theo dai: Puong kinh vét bénh (cm) va chi sé bénh (%) (CSB)

- Do duong kinh vét bénh cia mdi canh bang céch Iy trung binh duong kinh
3 mat cua doan canh theo céng thirc:

D (cm) = (d1+d2+d3)/3

Trong d6: d1,d2,d3 lan luot 1a duong kinh 3 mit caa doan canh

- Chi sb bénh (%) (CSB) va phan Iap lai triéu ching bénh.

, N % 1)+ (Nyx 2) + .. + (N, X
Chi s6 bénh (%) = 1 )(sz)n M0 100

Trong d6:  + Ny, Ny, ... Ni: S6 canh nhidm bénh ¢ mdi cap 1, 2...n;

+ N: Tong s6 canh thi nghiém;

+ n: Cap bénh cao nhit;

+ 1....n: Phan cip bénh
- Cép 0: khéng c6 14 bénh;
- Cap 1: > 0 % dén = 10 % dién tich canh bi bénh;
- Cap 2: > 10 % dén = 20 % dién tich canh bi bénh;
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- Cap 3: > 20 % dén = 60 % dién tich canh bi bénh;
- Cap 4: > 60 % dén = 80 % dién tich canh bj bénh;
- Cap 5: > 80 % dién tich canh bj bénh.
Bang phan cip bénh trén canh: Theo quy chuian QCVN 01-38: 2010/BNNPTNT

3.4.4.5 Panh gia hiéu qua cia mét sé loai ndéng dwoc va dich trich thao méc dbi
v6i bénh than thw trén thanh long ngoai dong.

Thoi gian: thang 7 - 11/2017.
Dia diém: tai xa Long Tri, huyén Chau Thanh, tinh Long An.

Gidng: Thanh long rudt do, 6 nam tudi. hién trang vuon saut hu hoach, vi méo
vuon 1.200 hom/hecta, cham séc va quan ly dich hai theo quy trinh cia dia phuong,
chi khac 1a khong sir dung thudc trir bénh than thu.

Thi nghiém b tri theo kiéu khéi hoan toan ngau nhién vai 5 nghiém thic, 4 1an
lap lai va 2 tru thanh long/ 1an Iap lai.

Tién hanh cit tia canh thanh long nhiém bénh ning, thu gom dem ra khoi vuon,
danh gia bénh trudc khi xir Iy céc hoat chat.

Bang 3.5: C4c loai hoat chit héa hoc va dich trich thao moc sir dung cho thi nghiém

ngoai dong. ] hi
Nghigm Hoat chét/tén khoa hec Tén thwongmai  'CWIWONg e
thirc arena ¢ en thuong ma thuoc tie

1 Difenoconazole Score 250EC 10 mL/8 L u

2 Azoxystrobin+Difenoconazole Amistar top 325SC 8mL/8 L the

3 Propiconazole+Difenoconazole Tilt super 300EC 5mL/8 L o

4 Impatien balsamina Dich trich 2% N

5 Nudéc cat Déi ching - doi

Ty I& bénh (%) va duong kinh vét bénh (cm) & cac thoi diém theo doi. (TLB (%) =
dém s6 canh nhidm bénh/tong s canh quan sat theo ting nghiém thirc).

3.4.4.6 Panh gia hiéu qua ciaa mot so loai sinh hoc @i véi tac nhan gay bénh &
diéu kién ngoai dong.

Trén co so két qua cua thi nghiém danh gia hiéu qua cua mot sb thude hoa, sinh
hoc hoc va dich trich d6i véi bénh than thu (Collectotrium spp.) gy hai trén thanh
long trong diéu kién trong phong va nha ludi, chon nghiém thic hiéu qua cao dé ap
dung cho thi nghiém ¢ diéu kién ngoai dong.

Thoi gian: thang 6-10/2018.
Dia diém: Tai xa Quon Long, huyén Cho Gao, tinh Tién Giang
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Gidng: Thanh long rudt do, 6 nam tudi. vi mé vudn 1.200 hom/hecta, cham soc
va quan ly dich hai theo quy trinh cua dia phuong, chi khac la khdng st dung thudc trir
bénh than thu.

Thi nghiém duoc thuc hién trén vuon thanh long dang nhiém bénh than thu
khoang 22,15%, thi nghiém bé tri theo kiéu khéi day du hoan toan ngau nhién, 5
nghiém thire (két qua thi nghiém trén), 5 1an Iap lai va 2 tru thanh long/ lan Iap lai.

MJi tru thanh long danh diu canh bénh, vét bénh va ddi sy phat trién cua triéu
chang bénh sau méi 1an phun bang cach do dudng kinh (cm) caa vét bénh.

Chi tiéu theo ddi: Ty & bénh (%) dém sé canh nhiém bénh/tdng s6 canh quan sat
theo tirng nghiém thirc & cac thoi diém theo dbi.

Bang 3.6: C4c hoat chat sinh hoc va liéu luong ding cho thi nghiém ngoai dong.

Tén nghiém thirc Hoat chat Liéu lrong
Polyoxin AL 10WP Polyoxin complex 25gr/16 lit
VL-N-BS2 + Bam dinh Bacillus sp. 10° CFU/mL
TG17 + Bam dinh Streptomyces sp. 10® CFU/mL
Actinovate 1 SP Streptomyces lydicus WYEC 10° 0,625 g/lit
Déi chang Nudc sach -

Ghi chu: Bacillus sp., Streptomyces sp. déu la ché pham tur phong thi nghigm Bg mén Bdo vé
thuc vdt - Vién cdy an qua mién Nam; chat bam dinh dwoc su dung 1a Visilon ¢ lieu luong la
0,1 mL/L nuoc.

3.4.4.7 Thir nghiém cac bién phap quan ly téng hep bénh than thw trén thanh
long (M6 hinh dién hep)

Xay dyung mo hinh quan Iy tong hop dién hep bénh than thu thanh long dua trén
co s& két qua dat duoc tir nhitng nghién cau bién phap quan ly bénh bang héa hoc,
sinh hoc va thao moc. Quan ly tong hop bénh than thu trén thanh long duoc xay dung
duwa trén nguyén tac loai bo nguon bénh ban dau, bang cac xu ly vé sinh dong rudng,
trudc khi &p dung hoa, sinh hoc va dich trich thao moc (Nuttler, 2007).

Thoi gian: ngay 6/10/2019 dén 21/12/2019.

Thi nghiém dugc thuc hién trén vuon thanh long rudt do, 5 nam tudi; Thi nghiém
chia Iam hai 16: L6 md hinh thir nghiém (1.000 m?) va 16 déi ching (ndng 1 thyc hién)
(1.000 m?), mat do trong 120 tru/1.000 m?. Pia diém tai xd Quon Long, huyén Cho
Gao, Tién Giang.

Giai giap quan ly tong hop va tap quan néng dan trinh bay Bang 3.7

Phuong phap danh gia: Diéu tra danh gia vao 4 thdi diém chinh (6 dot): trén canh
treéc va sau thu hoach; Nu 1 tic (10 cm khoang 17 ngay), qua non (sau rat riu), trudc
thu hoach 15 ngay, qua khi thu hoach;

Thuc hién: mdi 16 thi nghiém nghiém chon 5 diém theo hinh zich zic. Mbi diém
chon 5 try, mdi try chon theo 4 huéng Pong Tay Nam Bac.
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Caéc chi tiéu theo doi:
+ Murc d6 bénh hai than thu trén mdi canh, hoa, qua (ca thé) (%) theo cong thic
tuong ty muc 3.4.4.4

+ Ty lé qua loai 1 va 2 theo phan loai theo thuong 14i (%) Pdc diém céac logi thanh
long thwong pham (Logi I: 460 g dén 650g, Minh do, tai xanh, trdi béng dep, gia 38.000
VND; Loai II: 350g dén 460g, Minh do, tai xanh, trdi bong dep, gid 32.000 VNBD; Loai lll: cd
chi s6 bénh, da banh duwdi 7,5%, da lam nhé hon 2 ngon tay: gid 20.000 VND)

+ Trong lugng trung binh qua loai 1 va loai 2 (g/qua);

+ Nang suét thuc thu (kg/1.000 m?)
+ Hiéu qua kinh té: 14i rong (triéu ddng/0,1 ha) = tong thu — tong chi.

+ Ning suat va cac yéu t6 cAu thanh ning suat. Sb liéu dugc phan tich theo phép
thir T (t-test) giira 16 QLTH va THND.
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Bang 3.7: Tém tét bién phap quan |y tdng hop va tap quan ndng dan duoc &p dung trén md hinh dién hep (1.000 m?)

STH 21 ngay (R
. (Cit tia 14 ngay | saura Keo co . .. . . ..
Noi (5 ngay fe A Trai 7 Trail2 | Trail7 | Trai2l | Trai 26
dung phun- | RaNu | saura n ruge | Rutrau ngay ngay ngay ngay ngay
chong Nu (tir dot trd)
den) deén)
Quan ly | Difenoco | Propicon | VL-N- TG17 + | Azoxystr | Polyoxin | Actinova | Polyoxin Dich TG1l7 +
tong hop | nazole azole +|BS2 + | Visilon obin + | complex | te1SP |complex | Impatien Visilon
Difenoco | Visilon | (0,1 mL/L | Difenoco | + TG17 balsamin (0.1 mL/L
nazole | (0,1 mL/L | nudc) nazole |+ Bam a (2%) nuée)
nu6ce) dinh
Tap quéan | Ridomyl | Antracol | Azoxytro | Mancoze | CabrioTo | Agri-life | CabrioTo | Mancoze | Anvil + | Viroval | Amista +
nong dan | gold + | + Score | bin+Dife | b +(p (0,3%) p (0,3%) | b + | Score + Score | Antracol
Staner noconazo | Staner + + Clock
le Acrobat Acrobat | AK
(0,3%) (0,3%)
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3.5 Phwong phap xir ly s liéu

S6 liéu duoc xir Iy bang chwong trinh Microsoft Excel, st dung kiém dinh T-test va
Mstat-C; cac chi tiéu theo ddi dugc nhap, xi Iy s6 liéu, vé cac biéu db va tuong quan
bang phan mém Excel. Tinh toan théng ké cac sb liéu bang phan mém SPSS, MSTAT-
C, dung phép thar Duncan dé so sanh khac biét & muc y nghia 5%.
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CHUONG 4
KET QUA VA THAO LUAN

4.1 Két qua thu thap va dinh danh céc loai tir chi Colletotrichum bang dic diém
hinh thai va ky thuat sinh hoc phan ti.

4.1.1 Két qua thu thap va phan Iap bénh than thw thanh long.

O diéu kién ty nhién, bénh xay ra trén nhiéu bo phan cua cay bao gém canh, nu
bong va trai. Dac biét khi gap diéu kién thoi tiét thuan loi (mua nhiéu, am d6 cao,
vudn ¢6 tién st nhim bénh ning, v.v.). Sau khi mam bénh xam nhiém vao vat chu va
gay hai voi nhiéu dang triéu ching khac nhau theo thoi gian. Truéc tién ghi nhan triéu
chting phan ngon hay mép canh c6 mau vang sang sau d6 chuyén sang mau nau va
thdi tir phan ngon vao trong, vét bénh hoi 16m so véi bé mat canh (Hinh 4.1). Trén ny
hoa c6 mau nau va rung nhanh. Trén trai bénh xuat hién voi nhitmg dém nho ban dau
mau vang, sau d6 16n dan va chuyén sang mau nau va cé hinh vong tron dong tam
chtra khéi bao tir mau hong cam. Khi vét bénh kho di thi vo qua ¢ hién tuong 16m sau
va hinh thanh nhitng viing nhan c6 gon song (Hinh 4.1).

4/ LAy -

Hinh 4.1: Triéu chang bénh trén canh va trai thanh long (A-B: Ngon
hay mép canh thoi c6 mau vang sang sau d6 chuyén sang mau nau; C-
D: Vét bénh mau nau va c6 hinh vong tron dong tdm chira khoi bao tur
mau hong cam)

Ngoai triéu ching trén, c6 mot sb triéu ching bénh than thu dwgc md ta khac voéi
triéu chirng gay hai trude day va gy hai nang trén canh va nu b6ng va tréi thanh long.
Triéu chtng lac dau véi nhitng vét bénh phat trién g cao Ién, phdng gop so véi bé mat
canh, tao thanh tirng mang bat dinh c6 mau vang nhat sau d6 chuyén sang mau nau den
VA cung, sau tran mua vét bénh c6 thé bi thdi mém ca be va chay nudc. Trén tréi tir
nhitng vét vang nho s& phat trién thanh mang Ién c6 mau vang do va trén bé mat vét
bénh xuat hién hach nim nho li ti, mau xam dén nau den (Hinh 4.2). Guo et al. (2014)
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dd nghién ctu bénh than thu ¢ tinh Van Nam, Trung Qudc va ciing ghi nhan triéu
chting vét bénh ¢é hinh elip, mau vang chuyén sang nau, ¢ quang vang va nhiéu hach
nam trén bé mat vét bénh véi nhitng vong tron ddng tam.

Hinh 4.2 Trigu chang: A-B: Canh c6 vét bénh phong rop chuyén mau nau do; C-D-E: vét
bénh’c() hinh ovol, vét bénh lién két véi nhau thg‘inh tung mang, c6 mau nau dén den; F-G-
K: vét bénh trén nu hoa va trai c6 mau néu do dén den.

Qua qua trinh diéu tra va thu thap di co 62 mau bao gom 27 mau canh, 20 mau
nu hoa va 15 mau trai dugc thu thap tir cac vuon thanh long nhiém bénh tai ba tinh
(Bang 4.1) gdm Tién Giang 22 mau, Long An 20 mau va Binh Thuan 20 mau.

Bang 4.1: S6 mau thu thap tir c4c bo phan cua cay thanh long.

i Loai mau PO
Tinh Canh Nu hoa Traéi Tong cong
Tién Giang 11 9 2 22
Long An 7 11 2 20
Binh Thuan 9 - 11 20
Tong cong 27 20 15 62
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Tur 62 mau da thu thap duoc néu trén (Bang 4.1), ¢6 44 chung Colletotrichum
dugc phan lap va xac dinh budc dau. Ty 1é phan 1ap thanh cong cao nhat tir tong s6
mau thu thap duogc la 100% (Bang 4.2).

Bang 4.2: Ty Ié phan 1ap nam Colletotrichum trén cac mau thu thap duoc

S6mauthu  S6 miu phan

TT Loai mau thap lap Ty 18 (%)
1 Canh 27 27 100
2 Nuhoa 20 20 100
3 Trai 15 15 100

Ty 16 100% mau duoc thu thap va di phan 1ap thanh cong nam Colletotrichum
dugc trinh bay qua Bang 4.2 ghi nhian duoc 12 s6 mau phan lap dwgc nam
Colletotrichum 1a 44 mau trén 62 mau thu thap chiém ty 1é nam Colletotrichum hién
dién la 70,96%.

Theo mé ta cua Barnett & Hunter (1998), Sutton (1980), Swart (1999) va CABI
(2003) thi cac chung ndm phan lap dugc c6 nhiéu dic diém phl hop vai chi nam
Colletotrichum. Chinh vi thé, dua vao khéa phan loai dén chi cua tac gia trén thi tat ca
44 chung nim gay bénh than thu trén thanh long di khao sat va xac dinh thudc chi
Colletotrichum (Bang 4.3 va Bang 4.4).

O Bang 4.3 tén caa cac chung ndm duoc ky hiéu dya vao nhitng ma hda theo quy
dinh cua co s nghién ctru co trude do. Riéng mau mé, gidng, tinh 1a chi dan ding
thuc té cia mau thu duoc.
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Bang 4.3: Cac chung nim chi Colletotrichum da dugc phan lap va ky hiéu

STT Miu mi héa MAiu mb Giong Tinh
1  TG45-CPb Nu hoa Rudt do Tién Giang
2 TG38 Canh Rudt trng Tién Giang
3  TG46-CP Tréi Rudt do Tién Giang
4  TG30-Cb Canh Rudt do Tién Giang
5  TG43-Cb Canh Rudt do Tién Giang
6 TG7-Cb Trai Rudt trang Tién Giang
7  TG26-Cb Canh Rudt do Tién Giang
8 TG2-Cb Canh Rudt trng Tién Giang
9  TG47-TP Tréi Rudt do Tién Giang
10 TG18-Cb Canh Rudt do Tién Giang
11  TG40-Cb Canh Rudt tring Tién Giang
12 TG3-Cb Nu hoa Rudt do Tién Giang
13  TG27-CP Canh Rudt do Tién Giang
14 TG6-Cb Trai Ruot trang Tién Giang
15 TG8-CT Canh Rudt tring Tién Giang
16 TG11-CP Tréi Rudt do Tién Giang
17  TG39-Cb Canh Rudt trang Tién Giang
18  TG48-TP Tréi Rudt do Tién Giang
19 TG9-Cb Canh Rudt tring Tién Giang

20 LA2-CT Tréi Rudt tring Long An
21  TG37-CT Canh Rudt do Long An
22  LA16-CT Nu hoa Ruot do Long An
23 TG5-Cb Canh Ruot do Long An
24 LAL17-CT Canh Rudt tring Long An
25  TG50-TT Tréi Rudt do Long An
26 LA12-CT Tréi Rudt do Long An
27  LA15-CT Trai Rudt tring Long An
28 TG10-CH Canh Rudt do Long An
29 LA11-CT Canh Rudt do Long An
30 LA19-CT Nu hoa Ruot trang Long An
31  TG42-TT; Tréi Rudt triang Binh Thuan
32 LA9-Cb Canh Rudt do Binh Thuan
33 TG29-CH Nu hoa Rudt trang Binh Thuan
34 LA8-CT Canh Rudt triang Binh Thuan
35 BT5-CT Trai Rudt do Binh Thuén
36 BT3-CT Nu hoa Rudt do Binh Thuan
37 TG51-CH Canh Rudt do Binh Thuén
38 BT6-CT Canh Rudt triang Binh Thuan
39 BT4-CT Canh Rudt do Binh Thuén
40 BT2-CT Tréi Rubt do Binh Thuén
41 BT1-CT Canh Ruot trang Binh Thuan
42  TG41-CH Nu hoa Ruot do Binh Thuan
43  TG44-Cb Canh Rudt tring Binh Thuan
44  TG52-CH Canh Rudt tring Binh Thuan

Bang 4.4 duoc ghi nhan, tai Long An ty 1& hién dién ciaa nam Colletotrichum
phan lap duoc chiém 60 - 80% trén hai giong thanh long rudt trang va thanh long ruot
d6 ¢ huyén Tan Tru va huyén Chau Thanh, trong d6 huyén Chau Thanh chiém cao hon
huyén Tan Tru so véi tdng sé mau phan lap duoc cua huyén, ddng thoi ty 1€ hién dién
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cua nAm Colletotrichum trén giéng thanh long rudt do cao hon so véi giéng thanh long
rudt trang ¢ ca hai huyén Chau Thanh va huyén Tan Tru va duoc mi héa (LA2-CT;
TG37-CT; LA16-CT; TG5-Cb; LA17-CT; TG50-TT; LA12-CT; LA15-CT; TG1l0-CH;
LA11-CT; LA19-CT)

Bang 4.4: Két qua phan 1ap mau bénh than thu trén thanh long tai c4c viing san Xuat.

So S6 mau Ty 1é nam
Tinh  huyén Tén mau xuit hién  Colletotrichum Ky hiéu
: giong phén  Colletotrichum (%) :
lap
Long Chau Ruot 5 4 80,00 LA2-CT; TG37-
An Thanh do CT; LA16-CT,
TG5-Cb
Ruot 5 3 60,00 LAL17-CT; TG50-
trang TT; LA12-CT;
Tén Ruot 5 3 60,00 LA15-CT; TG10-
Tru do CH; LA11-CT;
Ruot 5 1 20,00 LA19-CT
trang
Trung binh LA 20 11 55,00
Tién  Cho Ruot 7 7 100,00 TG45-Cb; TG38;
Giang Gao do TG46-Cb; TG30-
Cb; TG43-Cb;
TG7-Cb; TG26-Cb
Ruot 6 4 66,66 TG2-Cb; TG47-
tring TD; TG18-CP;
Tén Ruot 5 4 80,00 TG40-Cb; TG3-
Phudc do Cb; TG27-Cb;
Ruot 4 4 100,00 TG6-Cb; TG8-CT,;
tring TG11-Cb; TG39-
Cb; TG48-Tb;
TG9-CD)
Trung binh TG 22 19 86,36
Binh  Ham  Ruot 10 8 72,72 TG42-TT; LA9-
Thuan Tan doé Cb; TG29-CH;
Ham  Ruot 9 6 66,66 LA8-CT; BT5-CT;
Thuan tring BT3-CT; TG51-
Nam CH; BT6-CT
BT4-CT; BT2-CT;
BT1-CT;, TG41-
CH; TG44-Cb;
TG52-CH)
Trung binh BT 19 14 66,69
Trung binh 3 tinh 62 44 70,96

Tai Tién Giang ty I& cac mAu phan lap dugc ndm Colletotrichum & Tan Phudc
chiém ty 18 cao hon huyén Cho Gao. Bong thai ty 16 hién dién caa nim Colletotrichum
trén giéng thanh long ruot do twong doéng véi sé mau phan lap dugc cua gidng thanh
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long rudt tring. Trong d6 ¢ huyén Cho Gao 7/7 mau c6 hién dién cia nam trén giéng
thanh long rudt d6 va 4/6 mau trén gidng thanh long ruét tring. Tai Tan Phudc 4/5
mau c6 hién dién cua nam trén giéng thanh long rudt dé va 5/5 mau trén giéng thanh
long rudt trang va duoc ma hoa (TG45-CD; TG38; TG46-CD; TG30-CD; TG43-CD;
TG7-CD; TG26-CP; TG2-CP; TG47-TP: TG18-CP; TG40-CD; TG3-CP; TG27-CD:
TG6-Cb; TG8-CT,; TG11-Cb; TG39-Cb; TG48-TD; TG9-CD)

Tai Binh Thuan ty 18 hién dién nim Colletotrichum & cac vuon trong thanh long
& huyén Ham Tan 8/11 mau thanh long rudt do va 6/9 mau trén gidng thanh long rut
tl’éng va dugc mé hoa (TG42-TT; LA9-CDb; TG29-CH; LA8-CT; BT5-CT,; BT3-CT,;
TG51-CH; BT6-CT; BT4-CT; BT2-CT; BT1-CT; TG41-CH; TG44-Cb; TG52-CH)
Két qua bude dau ghi nhan ty 18 hién dién cua nam Colletotrichum ¢ Tién Giang, Long
An va Binh Thuan kh4 cao giita s6 mau phan 1ap va s mau thu thap 1a do céc tinh nay
tinh trang tham canh cao da khién nhiéu dich hai tin cong nhu bénh than thu gay hai
nghiém trong. Ngoai ra do thoi gian thu mau chii yéu 1a mia mua nhiéu hon mua kho
& tinh Tién Giang va tinh Long An trong khi Binh Thuan thu mau vao mua khé nhiéu
hon mua mua nén ty 18 hién dién ndm c6 khac nhau.
4.1.2 Két qua phan nhém nam Colletotrichum spp. gay bénh than thu trén thanh
long.
Qua quan sat dic diém hinh thai caa 44 dong nam, c6 cac dic diém sau:
- Mau sic tan nAm: tan nAm hinh thanh véi 2 dang mau sic khac nhau.
+ Dang 1: Pac diém tan nAm c¢6 mau trang sira dén xam tro c6 37 dong nam.
+ Dang 2: DPic diém tan nAm c¢6 mau tring sita dén nau den xen ké nhau, c6 7
dong nam.
- Cach moc soi ham: Sgi nam hinh thanh véi 2 cach moc khac nhau.
+ Dang 1: Pic diém soi ndm moc day, c6 phan tang, cang xa tam moc cang
thip ra dén mép dia, c6 37 dong nam.
+ Dang 2: Pac diém soi nAm moc min, moc déu tir tAm ra véach dia, c6 7 dong
nam.
- Thoi gian hinh thanh bao tir: ghi nhan dugc 2 nhom.

+ Nhom hinh thanh bao tir sém: tir 2NSC dén 3NSC, ¢ 37 dong nam.
+ Nhom hinh thanh bao tir trung binh: & 7NSC, ¢6 7 dong nam.
- Hinh dang bao tir: ghi nhan dugc 3 dang khac nhau
+ Dang 1: Pac diém bao tir don bao hinh tru dai, 1 dau tu, 1 dau nhon, bén
trong c6 cac giot dich, ¢4 9 dong nam.
+ Dang 2: Dic diém bao tir don bao hinh try, 1 dau to, 1 dau nho hoic 1 dau tu,
1 dau nhon, bén trong c6 cac giot dich, c6 27 dong nam.
61



+ Dang 3: Piac diém bao tr don bao hinh liém, bén trong c6 cac giot dich, ¢ 7
dong nam.

- Bic diém khéi bao tir: ghi nhan dugc 2 dang.
+ Dang 1: Pic diém khdi bao tir mau hdng nhat, hinh thanh roi rac dén nhiéu
trén mdi trudng, ¢6 37 dong nam.
+ Dang 2: v6i dic diém khéi bao tir mau mat, hinh thanh theo vong dong tam
trén moi trudng, c6 7 mau nam.

- Bic diém co quan sinh bao tir: ghi nhan duoc 2 dang.
+ Dang 1: Pic diém co quan sinh bao tir, dia canh bao tir khéng c6 gai, c6 37
dong nam.
+ Dang 2: Pic diém co quan sinh bao tir ¢6 su hinh thanh gai den, c6 7 dong
nam.
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Bang 4.5: Mot s6 dic diém hinh thai cia cac mau nam Colletotrichum spp. thu thap duoc tai Tién Giang, Long An va Binh Thuén

. Thoi
Kich thwéc bao tir Mat sé gian
Phan L. = Mau sictan ~ Céch moc . (um) bao tir xuit Dang dia S6 vong
. én mau £ g Dang bao tir s o o \ A en
nhom nam sgi nam . . (bao ti/ hién canh dong tam
Chieu  Chieu mL)  bao tir
dai réng (ngay)

[ LA2-CT; TG37-CT; Trang, tring Soinam  Ba&o tir don 12,6- 3,12- 30,5 x 3-5 Dadang, ré 3 - 4 (khong
LA16-CT; TG5-CP; sira, Xam tro... moc day,  bao hinh tru 21,91 5,12 10° quat d&én chiy  rd)
LA17-CT; LA12-CT; c6 phan dai, 1 dau to, khong diéu/

LA15-CT; TG10-CH; tang 1 dau nhon, giac bam chly
LA11-CT; LA19-CT; Bao tur dang khong déu va
TG45-CH; TG46-CD; thang cin & d6i khi tré nén
TG30-CPH; TG43-CP; dau, bén phic tap.
TG7-CDb; TG26-CD; trong co cac

TG2-Cb; TG18-Cb; giot dich

TG40-CP; TG3-CD; trong sudt

TG27-CP; TG6-CP;

TG8-CT; TG11-CP;

TG39-CP; TG9-CP;

TG42-TT; LA9-CP;

TG29-CH; LA8-CT;

BT5-CT; BT3-CT; BT4-

CT; BT2-CT; BT1-CT;

TG41-CH; TG44-CD;

I TG47-TD; TG48-TD; Tannim mau  Soindm  Bao tir don 175- 35-5 21,3 X 5-7 Padang,ban 6-8
TG38; TG50-TT; TG51- nausam,nau  moc sat bao hinh 33,75 10° cau dén re
CH; TG52-CH; BT6-CT  den dén den, moi liém, , cin & quat, c6 gai

xen ké nhau, truong tir ~ dau bén trong den, phan day
moc thanh bui  tdmraria  cd cac giot phinh to va
khong déu khdi  ndm dich phan dinh

bao tir mau mat

thudng nhon
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T6m lai, qua quan sat dac diém hinh thai, tan nam & nhiét do (28°C + 2), dua vao
Bang trén va khdéa phan loai cua Barnett & Hunter (1998); Sutton (1980); Swart
(1999), CABI (2003) c6 thé phan chia mau nim thanh 3 nhom nhu sau:

Nhém thi nhdt: gom ching ndm LA2-CT; TG37-CT; LA16-CT; TG5-CD;
LAL17-CT; LA12-CT; LA15-CT; TG10-CH; LA11-CT; LA19-CT,; TG45-Cb; TG46-
Cb; TG30-Cb; TG43-Cb; TG7-Cb; TG26-Cb; TG2-Cb; TG18-Cb; TG40-Cb;
TG3-Cb; TG27-Cb; TG6-CD; TGS8-CT; TG11-Cb; TG39-Cb; TGY9-Cb; TG42-TT,
LA9-CD; TG29-CH; LA8-CT; BT5-CT; BT3-CT; véi triéu chung xuét hién da sé &
ria canh, dau canh vét bénh c6 mau vang sang dén nau vang, bén trong nhiin nudc, o
quang vang xung quanh, bénh thuong xuat hién ¢ noi cé cac vét thuong do cit tia hodc
cac vét thuong co gisi khac. Tan ndm trén moéi trudng PDA ¢6 mau tring sita, sau
chuyén sang mau xam tro, bé mit soi ndm moc day, x4p so véi méi trudng, soi nAm
phét trién tir trung binh dén nhanh, c6 cac vong dong tdm khoéng rd rét. Poi khi xuat
hién khéi bao tar mau héng cam, bao tir don bao hinh tru khéng mau, doi khi co thit eo
& giira, bén trong c6 cac giot dich, dia canh c6 hinh r& quat dén chlly. Theo mé ta cua
Sutton (1980), Swart (1999) va CABI (2003) cac ching nim nhom thi nhat 1a loai
Colletotrichum gloeosporioides (Hinh 4.3).

Nhom the hai: gdm chang nim BT4-CT; BT2-CT; BT1-CT; TG41-CH; TG44-
CD, ¢6 triéu chung twong tu nhém 1 nhung ¢ tan niAm trén moi trudng PDA ¢6 mau
trang dén hong, soi nAm moc min, phét trién trung binh. O thoi diém 3 ngay sau cay
bat dau hinh thanh hach nim mau hdong ciing 13 cac ti chira rat nhiéu bao tir hinh dang
thang cuin bén trong c6 céc giot dich trong suét, khdi bao tir mau hong xép thanh cac
vong dong tam, cang xa tam s6 lugng khdi bao tir cang it, soi nAm nhiéu hon. Theo mo
ta cua Sutton (1980) thi cac chung nam BT4-CT; BT2-CT; BT1-CT; TG41-CH:
TG44-CP c6 thé 1a loai Colletotrichum gloeosporioides. Tuy nhién c6 mét s6 bao tir
¢6 kich thuéc nho hon nhém nam thir nhat va mau thu thap chua yéu trén giéng thanh
long rudt trang ¢ Binh Thuan vi vay dé xem c6 phai la loai C. gloeosporioides khong
nén goi nhom nay la Colletotrichum sp. nhém 2 (Hinh 4.4).

Nhom the# ba: dai dién 1a chung nAim TG47-TD; TG48-TP; TG38; TG50-TT;
TG51-CH; TG52-CH; BT6-CT véi triéu ching xuat hién 1a nhitng vét bénh cé hinh
dang bat dinh phong rop, mau nau dé dén nau sim, den lién két véi nhau, kéo dai trén
canh truéng thanh nhiém bénh (Hinh 4.5). Tan ndm trén méi trudng PDA c6 mau
trang sita xen ké xam niu dén den, soi nAm moc thwa, 4p sat méi trudng, soi nam phat
trién cham. Mat trén tan nam xuét hién hach nim den 1i ti, khi quan sat mat dudi tan
nam thy c6 2 mau den va trang, bat dau tir ria 1a soi nAm mau trang, cach ria 10 mm
tré vao 1a cac vong tron dong tam do cac hach nim hinh thanh xép xen ké véi nén tan
niAm mau trang, cang gan tam sé luong hach nam cang nhiéu (Hinh 4.5). Khéi bao tir
mau mat, bao tir don bao hinh ludi liém, bén trong co cac giot dich, dia canh ¢ hinh
ban cau dén ré quat, c6 gai dai mau den, phan ddy phinh to va phan dinh thuéng nhon,
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thoi gian hinh thanh gai twong duong vai thoi gian hinh thanh bao tir la khoang 21
ngay sau khi ciy. Theo Vijaya et al. (2015) va Athipunyakom et al. (2012) mé ta hinh
thai Colletotrichum truncatum gay bénh than thu trén thanh long ¢ Malaysia va ¢ Thai
Lan ciing twong ty nhu trén. Dng thoi theo mé ta cua Sutton (1980) thi dong ndm
TG47-TD; TG48-TD; TG38; TG50-TT; TG51-CH; TG52-CH; BT6-CT Ia loai nim
Colletotrichum truncatum.
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Hinh 4.3: Tri¢u ching va dac diém hinh thai mau né(n Colletotrichum gloeosporioides. A:
Viét bénh mau vang ¢ canh; B: Tan nam trang sira dén nau den; C: Hach nam va khoi bao
tar mau hong cam; D: Canh bao tu; E: Bao tur.
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Hinh 4.4: B3c diém hinh thai mau nam Colletotrichum sp. A: tan nam ¢6 mau tréng hoi
hong; B: khoi bao tir mau hong; D: Canh bao tir; E: Bao tu.
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Hinh 4.5: Trigu chimg va dgc diém hinh thai mau nim Colletotrichum truncatum. A: vét
bénh phong rop, mau nau d6 den nau den; B: tdn nam c6 mau nau dén den; C: Hach nam va
khoi bao tir c6 mau mat; D-E: Canh bao tir va gai; F: Bao tu.

Vay dua vao dac diém hinh thai cua khda phan loai cua Sutton (1980), Swart
(1999) va CABI (2003) budc dau duoc ghi nhan 3 nhdm nim nhu sau: Nhom | nam Ia
loai Colletotrichum gloeosporioides; nhom nam 111 1a loai Colletotrichum truncatum:
nhom nam 11 1a Colletotrichum sp., trong d6, nhém II qua khéa phan loai nghi ngo loai
Colletotrichum gloeosporioides nhung chua chic chan.

4.1.3 Két qua dinh danh loai tir chi Colletotrichum bing k¥ thuit sinh hec phan
.
4.1.3.1 San pham ly trich DNA téng s6

Ap dung quy trinh ly trich DNA, Sau khi ly trich tir sinh khéi tan nam
Colletotrichum spp. tuoi, DNA ctia Bo gen (genomic DNA) ctia cAc mau nim déu thé
hién DNA sang rd va du chat luong dé thyc hién phan tng PCR.
4.1.3.2 Thyc hién phan @ng PCR dé giai trinh tw vang gen ITS dinh danh céc
dong nam Colletotrichum spp. gay bénh than thw trén thanh long.

Tir két qua dién di trén, san pham ly trich DNA téng s6 cia cdc mau ndm da
duoc pha lodng 10 lan dé thuc hién phan wng PCR. Cac san pham khuyéch dai ving
ITS-r-DNA cua tit ca 44 dong phan Iap Colletotrichum qua hinh 4.7 cho thay trén
bang mau xuat hién 44 vach bing nhau c6 chiéu dai khoang 550pb khi phan tich dién

67



di trén gel agagose 1,5%. Tiép theo cac mau s& duoc tinh sach va tién hanh giai trinh
tu gen 28S rRNA va tra cau chudi twong dong (Blasting) trén GenBank cua NCBI
website c6 két qua nhu sau: Tat ca 44 dong nam déu c6 két qua PCR duong tinh véi
mdi ITS1 va ITS4, voi két qua giai trinh tu ving gen 28S rDNA cua 44 dong ndm déu
cho tin hiéu tét véi s6 nucleotide 16n hon 500 bp (Hinh 4.7). Trinh ty cua 44 dong nam
(LA2-CT; TG37-CT; LA16-CT; TG5-Cb; LA17-CT; LA12-CT; LA15-CT; TG10-
CH; LA11-CT; LA19-CT; TG45-Cb; TG46-Cb; TG30-Cb; TG43-Cb; TG7-Cb;
TG26-Cb; TG2-Cb; TG18-Cb; TG40-Cb; TG3-Cb; TG27-Cb; TG6-Cb; TG8-CT;
TG11-Cb; TG39-Cb; TG9-Cb; TG42-TT, LA9-CD; TG29-CH; LAS8-CT; BT5-CT,;
BT3-CT; BT4-CT,; BT2-CT; BT1-CT; TG41-CH; TG44-Cb; TG47-Tb; TG48-TD;
TG38; TG50-TT; TG51-CH; TG52-CH; BT6-CT) déu cho két qua twrong dong tir 99%
dén 100%. Theo Rowland & Taber (1996), khi so sanh trinh tu 16S rDNA véi nhau.
Néu ty Ié twong ddng > 99% c6 thé két luan 2 dong vi sinh vat so sanh trong nhém |
nay thudc cuing mot loai, tir 97 - 99% thi 2 dong so sanh ciing mot chi, néu ty 18 twong
d6ng < 97% thi dong so sanh thuoc 2 chi khac nhau. Chinh vi vay nam gay bénh than
thu trén thanh long dugc xac dinh thugc loai Colletotrichum gloeosporioides va loai
Colletotrichum truncatum. Loai nam Colletotrichum capsici ¢ xuat hién 1 mau nhung
trén cay phat sinh loai (Hinh 4.8) ghi nhan nam cung véi Colletotrichum truncatum
boi vi 2 loai nay c6 hinh thai twong duong nhau va cé thé 1a bién thé cia nhau trong
diéu kién tu nhién va ky chii, két qua nay ciing ghi nhan béi Shenoy et al. (2007) truéc
day dugc xac dinh la C. capsici (nay dwoc goi la C. truncatum). Cac chung C.
truncatum phan lap tr qua thanh long trudc day da duoc xac dinh la C. capsici boi vi
cac chung phén lap nay co6 hinh thai twong ty nhu C. capsici gay bénh than thu trén 6t
va sau d6 duogc dinh danh bang sinh hoc phan tir xac dinh Ia C. truncatum (Than et al.,
2008). Theo Damm et al. (2009) nhan thiy C. capsici 1 dic trung cua C. truncatum,
xéac dinh bang sinh hoc phan tir cia ching nay dia trén phién ma bén trong ving dém
(ITS) giong 100% vai trinh ty ITS cua epitype do d6, nam duoc xac dinh l1a C.
truncatum. Theo Hyde et al. (2009 a, b) da chap nhan C. truncatum la mot loai khac
biét trong khi coi C. capsici la mot loai dang ngd. Ngoai ra, bénh than thu trén thanh
long duoc xac dinh do C. truncatum gay ra & Trung Qudc (Guo et al., 2014) va ¢
Malaysia (Vijaya et al., 2015). O Thai Lan, loai nam gay bénh trén canh va qua dugc
xac dinh 12 do nam C. gloeosporioides va C. truncatum (Athipunyakom &
Likhitekaraj, 2010; Athipunyakom et al., 2012).
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Hinh 4.6: San pham PCR duoc nhan lén tir DNA cua cac chung nam véi moi ITS trén gel
Agarose 1.5 %. Ladder 100bp

Két qua phan tich dugc so sanh véi nhau va xay dung gian db cay phat sinh loai
cua 44 dong ndm duoc phan 1ap (Hinh 4.8). Gian d6 cdy phat sinh loai cac loai nim
Colletotrichum cua 44 dong ndm gy bénh than thu trén thanh long tai cac tinh Tién
Giang, Long An va Binh Thuan véi cac dong nim c6 trén ngan hang gene NCBI cho
thiy chung duoc phan bd nhu Hinh 4.8. Gian do cho thiy c6 3 nhanh 16n trong d6
nhanh 1 ¢6 37 dong nam phan lap ¢ Tién Giang, Long An va Binh Thuan trén ca 2
giong la thanh long rudt trang va thanh long ruot do. Nhom I dugc phan thanh nhiéu
nhanh nho, thudc loai C. gloeosporioide. Trong d6 dong TG37-CT, LA19-Cb, TG11-
CP c6 khoang céach di truyén xa nhat trong nhém, véi khoang céch di truyén la 0,003 -
0,014, véi chi s Bootstrap 1a 67 - 99%. Do twong dong cua chung TG37-CT va
LAL9-CD 13 97,8% con do tuong dng cia ching TG37-CT va TG11-CD 14 98,3%.
Nhom 11: gém ¢6 6 chang thudc loai C. truncatum c6 quan hé mat thiét véi nhau cé chi
s6 boostrap 1a 98%. Trong d6 2 chung TG47-TD, TG51-CH c6 d6 twong dong la
100% véi chi s6 boostrap 12 88%, chung TG47- TD, TG51-CH ciing 1a 2 ching c6
quan hé gan giii do c6 d6 tuong ddng 1a 100% véi chi s6 boostrap la 74%. Chang T48
c6 khoang cach di truyén xa nhét trong nhém 1a 0,001. Theo phuong phap Neibour-
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Joining (NJ), 1000 bootstrap ctia san pham nested-PCR v&i cap moi ITS1 va ITS4.
Nhom IIT dugc phén ra mot nhanh riéng rd c6 1 chang la loai C. capsici va co khoang
cach di truyén 16n nhat 0,047 so véi 2 nhanh con lai trong cay phat sinh loai.

Sy tuong dong cua trinh ty dugc BLAST phan tich véi dir liéu NCBI va phan mém
MEGA 5 dugc so dung dé xdy dung gian d6 cady phat sinh loai.

BT5-CT- C. gloeosporioides
TG45-CH- C. glososporicides
17 TG9-CE- C. glososporioides

22

TG39-CH- C. gloeosporicides
TG11-CH- C. gloeosponcides
49

U rezecH-c glososporicides

LA1T6-CT- C. gloeosponioides
TG5-CE- C. gloeosponoides
2 TGE-CT- € gloeosporioides
TGE-CH- C. gloeosporivides
24 LA17-CT- G. gloeosporioides
TG41-CH- C. gloeosporicides
54 LAZCT- C. gloeosporiides
TG42-TT- C. glososponoides
§] BT3CT- C. glososporioides
LA12-CT- C. gloeosponoides
1 874CT- € glososponoides
%1 LA15-CT- C. glososporicides

LAS-CH- C. gloeosporioides — Nhém |
TG27-CH- C. gloessporoides
TGI-CB-C. gloeosporioides
TG40-CO- C. glososporicides
BT2-CT- C. gloeosporivides
TG18-CH- C. gloeosporicides
TG2-CB-C. glososponocides
LAB-CT- C. glososponioides
TG26-CP- C. gloessporioides
BT1-CT- C. gloeospornioides
TG7-CH- C. gloeosponoides
TG43-CH- C. gloeosporicides
TG44-CO- C. gloeospornioides

ma

=w

I

TG46-CH- C. gloeosporioides
TG10-CH- C. gloeosporicides

3L TG30-CH- C. gloeosponivides

LAT1-CT- C. gloeosponioides

LA19-CT- C. gloeosponoides

TG37-CT- C. glososporioides —_
TG48-T- C. truncatum
TG47-TE- C.truncatum
TG51-CH- C.truncatum
TG38- C. truncatum
TGS0-TT- C.truncatum
TG52-CH- C. truncatum

Nhom 11

BT6.CT-C capsici

KB020216.1 ‘otrichu— ,
98 KBO20217.1 + Nhom 111

0.0s

Hinh 4.7: Gian d6 cy phat sinh loai nAm gay bénh than thu trén thanh long duoc dugc xay
dung vai cac trinh tu ctia vung 18S rDNAs tir ngan hang gene NCBI

70



4.2 Két qua kha ning xam nhiém, gay hai caa nAm Colletotrichum spp. gay bénh
than thw trén canh thanh long.

4.2.1 Két qua kha ning xdm nhiém tw nhién va co hoc cia nam Colletotrichum
gay bénh than thw trén canh thanh long.

Két qua kha ning xam nhiém cua tdc nhan gay bénh than thu trén thanh long
duoc trinh bay tai Bang 4.6 ghi nhan cac dong nim déu gay ra triéu chung cua bénh
than thu trén canh thanh long & diéu kién tao vét thuong va khéng tao vét thuong, véi
ty 18 bénh tir 80% dén 100%. Ddi vai canh thanh long khdng tao vét thuong thi thoi
diém xuat hién bénh 1a 7 ngay sau khi chung véi vét bénh mau vang, nau xuét hién &
ria canh, dén 9 ngay vét bénh thdi, 16m vao mau vang cé hinh ron song. Triéu ching
nay ciing tuong tu triéu chitng nhim bénh & ngoai dong. Di véi canh thanh long tao
vét thuong, triéu chiing bat dau xuat hién ¢ 4 ngay sau khi ching, vét bénh phong rop
bé mit canh dén tir 7 dén 9 ngay vét bénh c6 mau nau do dén den trén bé mat canh.
Triéu ching nay ciing ghi nhan twong tu triéu ching ngoai dong

Nghiém thirc 1 va nghiém thic 2 gitra phuong phap tao vét thuong va khong tao
vét thuong co triéu chimg tuong tu nhau nhung khac thoi gian biéu hién triéu ching
dau tién. Twong ty nghiém thirc 3 va 4 ciing c6 két qua triéu chimg tuong tu nhau.

Bang 4.6: Ty Ié bénh (%) (TLB) va chi s6 bénh (%) (CSB) bénh than thu trén canh thanh
long

Nghiém Chung bénh TLB CSB

thiic (%) (%)

1 Phun Colletotrichum truncatum.+ Tao vét thuong 100,00a 56,00b

2 Phun Colletotrichum truncatum + Khong tao vét thuong 80,00b 20,00d

3 Phun Colletotrichum gloeosporioides + Tao vét thuong 100,00 a 96,00 a
4 Phun Colletotrichum gloeosporioides + Khong tao vét

100,00 a 36,00 c

thuong
5 Pbi chimg tao vét thuong 000c 0,00e
6 Dbi chimg khong tao vét thuong 0,00 c 0,00 e
Murt y nghia e *x
CV (%) 0,8 11,7

Ghi chd: so liéu da duwrgc chuyén sang acrsin(x) truéc khi i 1y thong ke. Cac gia tri trong
cung mgt cgt theo sau bai mét chir céi giong nhau thi khéng khac biét ¢ mize y nghia 5% qua
phép thu: Duncan; ** Khac biét o mirc y nghia 1%, * Khdc biét o mirc y nghia 5%.

Trong d6, ty & bénh chiém cao nhat 100% ¢ nghiém thirc 1 va 4 so véi nghiém
thizc 5 va 6 12 déi chitng khdng xuat hién triéu chiang bénh. Chi sé bénh chiém cao
nhét 1a nghiém thac 3 ¢6 tao vét thuong (96%), ké dén la nghiém thac 1 6 tao vét vét
thuong (56%). Tir d6 cho thay 2 dong ndm va phuong phap tao vét thuong va khong
tao vét thuong diéu gay bénh than thu trén thanh long ¢ diéu kién nha ludi.
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Hinh 4.8: Triéu chung bénh Xuat hién qua kiém chiing quy tic Koch. A: Triéu
ching gay vét thuong mau nau, 16m xuong, B: triéu chung khong gay vét
thuong; C; Tién trién vét bénh khong tao vét thuong la vét bénh phong rop, mau
nau do dén den.

4.2.2 Két qua lay nhiém nhan tao va tai phan lap ky sinh gay bénh ciia cac chiing
nam thugc chi Colletotrichum thu thap dwoc.

Dé khang dinh d6i tugng phan Iap tir vét bénh 1a tic nhan gay bénh va dé chon
loc dong ndm phan lap duoc c6 tinh doc cao dé lam ngudn cho céc nghién cau tiép
theo. Sau khi dugc phan lap trén méi trudng nudi cay, ddi tuong phai duoc 1ay nhidm
nhan tao tro lai cay ky chi va co kha ning giy bénh trén mé cay duoc 1y nhiém. Sau
do, dbi twong phai duoc tai phan lap trén vét bénh vira duoc lay nhiém nhan tao theo
nguyén tic Koch (1876). Két qua Bang 4.7 cho thay tat ca cac chung phan lap bat dau
phét trién cac vét bénh mau vang, phong rop dén mau nau trén vét thuong da tao & 4
ngay sau khi ching. Sau do, cac vét bénh ting dan dén 7 ngay sau khi chang thi cac
dong ndm c6 chi s6 bénh trén canh khac nhau va khac biét ¢ y nghia qua thong ké.
Trong d6 chi s6 bénh hién dién tir 3,75% dén 33,63% khéc biét c6 y nghia théng ké so
nghiém thirc ddi chirng. Ngoai ra con ghi nhan triéu chitng bénh twong tu véi triéu
chtng thu thap ngoai dong truée d6. Tién hanh phan l4p lai ghi nhan 44 chang nam
déu 1a chi nAm Colletotrichum (Bang 4.7).
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Bang 4.7: Chi sb bénh (%) cua 44 chung nam Colletotrichum thu thap duoc

ST Ky higu CSB (%) ST Kyhigumiu CSB ST Ky hi¢u CSB (%) STT Ky hiéu CSB STT Ky hi¢gu CSB
T mau T (%) T mau mau (%) mau (%)
1 TG45-Cb 9,09 f 9 TG47-Tb 1429d 18 TG48-Tb 2429a 27 LA15-CT 14c 36 BT3-CT 8,339
2 TG38 15,02 d 10 TG18-Cb 10f 19 TGY9-Cb 14,71d 28 TG10-CH 10e 37 TG51-CH 22,1e
3 TG46-Cb 11,67 e 11  TG40-Cb 1231e 20 LA2-CT 16,31 b 29 LA11-CT 12,7d 38 BT6-CT 22,16 e
4 TG30-Cb 16,7 c 12 TG3-Cb 16,67b 21 TG37-CT 3,75h 30 LA19-CT 5,7f 39 BT4-CT 284c
5 TG43-Cb 33,16 b 13  TG27-Cb 11,82e 22 LA16-CT 152c 31 TG42-TT; 13,7c 40 BT2-CT 15f
6 TG7-Cb 7,149 14  TG6-Cb 1556¢c 23 TG5-Cb 1222e 32 LA9-Cb 22,7b 41 BT1-CT 231e
7 TG26-Cb 33,64 a 15 TG8-CT 16,4b 24 LA17-CT 6,71¢g 33 TG29-CH 10,67e 42 TG41-CH 25,56 ¢
8 TG2-Cb 8,89 f 16 TG11-Cb 7499 25 TG50-TT 1091f 34 LA8-CT  26,2a 43 TG44-Cb 22e
17 TG39-Cb 18,89a 26 LA12-CT 12e 35 BT5-CT 10,67e 44 TG52-CH 29,6a
bC 0,0 h Déi ching 0,0 h Pbi chimg 0,01 0,09 bC 0,09
Muc ¥ nghia ** Mtrc y nghia *x Mtc y ** Mtrc y nghia *x Mtrc y nghia **
nghia
CV (%) 1,2 CV (%) 3,5 CV (%) 2,7 CV (%) 3,9 CV (%) 2,6

Ghi cha: Céc gia tri trong cling mét cét theo sau bdi mét chi cai giong nhau thi khdng khac biét ¢ mice y nghia 5% qua phép thir Duncan; ** Khac
biét o mirc y nghia 1%, * Khac biét o mirc y nghia 5%.
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4.2.3 Panh gia kha ning giy hai caa nam Colletotrichum gloeosporioides va
Colletotrichum truncatum trén céac giéng thanh long dang trong phé bién hién
nay.

Muc do gay hai cua Colletotrichum gloeosporioides va Colletotrichum
truncatum ddi voi cac gidng dang trong phd bién hién nay & diéu kién nha ludi duoc
trinh bay & Bang 4.8. Két qua sau khi chung bénh hai loai nam trén bén gidng & thoi
diém 7 ngay sau khi chang thay chi s6 bénh cd su khéac biét c6 y nghia thong ké gitta
cac nghiém thire. D4i vai nghiém thie chung Colletotrichum gloeosporioides ¢6 chi s6
bénh trén gidng thanh long rudt traing Cho Gao (13,24%) va thanh long ruét trang Binh
Thuan (13,24%) thap hon so véi gidng thanh long rudt do (16,36%), giéng thanh long
rudt tim hong (15,52%) va khac biét co y nghia qua thong ké gitra cac nghiém thic voi
nhau. Ddi véi chung lodi Colletotrichum truncatum cé chi sé bénh trén gidng thanh
long rudt d6 cao nhat 12 17,11%, ké dén 1a gidng thanh long ruét tring Chg Gao ¢
muc d6 bénh 14,53% va khéc biét co ¥ nghia qua thong ké. Gidng thanh long rudt tim
hong 1a giéng c6 muac do bénh (13,24%) khac biét c6 v nghia thong ké so véi gidng
thanh long ruét trang Binh thuan va thanh long rudt o (Bang 4.8)

Bang 4.8: Chi sé bénh (%) than thu trén bén giéng thanh long & 7 ngay va 9 ngay sau

khi chung.
Nghié¢ Tén Chi s6 bénh (%) than thw ciia cac giong & cac thai diém
m thi giéng 7 NSKC 9 NSKC
Colletotrichum Clletotrichum  Colletotrichum Colletotrichum
gloeosporioides truncatum gloeosporioides truncatum
1 TCG 13,24° 14,53 16,36° 15,52
2 TBT 13,24° 10,71° 15,52° 15,52
3 Lbl 16,36 2 17,112 27,522 27,63%
4 LD5 15,52 % 13,24° 16,36" 17,01°
Mﬁ.c }’, nghTa * ** ** **
CV (%) 11,7 11,4 10,7 21,6

Ghi cha: Céc gia tri trong cling mét cét theo sau bdi mét chiz cai giong nhau thi khéng
kh&c biét o mirc y nghia 5% qua phép thir Duncan; ** Khac biét ¢ mirc y nghia 1%, * Khac
biét ¢ mirc y nghia 5%; TCG: Giong rugt trang Cho Ggo; TBT: Giong rugt trang Binh
Thudn; LP1: Gidng rugt do; LPS5: Giong ruét tim hong

Thoi diém 9 ngay sau khi chung loai Colletotrichum gloeosporioides ¢6 muc do
bénh khong khac biét gitra giéng thanh long rudt tring Cho Gao, Thanh long ruét
trang Binh Thuan va thanh long ruét tim hong nhung lai khac biét c6 ¥ nghia théng ké
so giéng thanh long rudt do, vai chi s bénh cao nhat la 27,52%. Déi véi loai
Colletotrichum truncatum dwoc chung & 9 ngay c¢6 mirc do bénh thap trén giéng thanh
long rudt tring Cho Gao (15,52%), thanh long ruét tring Binh Thuan (15,52%) va
thanh long rudt tim hong (17,01%) va khac biét c6 ¥ nghia thong ké so giéng thanh
long rudt do ¢ chi s6 bénh cao nhat 27,63%).

Vay: Tac nhan gay bénh than thu do ndm Colletotrichum gloeosporioides va

Colletotrichum truncatum c6 mirc d6 bénh thap trén giéng thanh long rudt trang Binh
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Thuan, thanh long rudt traing Chg Gao va thanh long rudt tim hong ¢ thoi diém 4 va 9
ngay sau khi chung bénh.

43 Pic diém sinh hoc cia nam Colletotrichum truncatum va Colletotrichum
gloeosporioides tac nhan gay bénh than thw trén thanh long.

4.3.1 Anh hwéng caa cac mire pH khac nhau ddi véi nam Colletotrichum truncatum gay
bénh than thw thanh long.

Sy sinh truéng va phat trién cua cac lodi nam bénh noéi chung va nam
Colletotrichum truncatum néi riéng chiu anh huéng nhiéu tir méi trudng séng va ki
chu, trong d6 pH 1a mét trong cac yéu té c6 tac dong rat Ion dén su sinh trudng va phat
trién cua nAm bénh. Vi thé thi nghiém khao sat anh huéng cia pH dén sy sinh truong
cia nam Colletotrichum truncatum trong moéi trudng PDA d3 duoc tién hanh va ghi
nhan duoc két qua nhu Bang 4.9

Bang 4.9: buong kinh tan nam Colletotrichum truncatum phat trién duéi sy anh husng cac
muc pH khac nhau

ST Nghiém Puwong kinh trung binh (mm) cia tan ndm & céc thoi diém (gio)

T thic 24 48 72 96 120 144 168 192
1 pH=45 11,0 206b 308¢c 41,2 ¢ 51,2d 61,0b 70,4 78,0
2 pH=5,0 11,8 21,8a 320bc 425bc 522cd 612b 71,0 78,7
3 pH=55 11,8 224a 320bc 442ab 53, 7bc 64,2ab 72,3 80,0
4 pH=6,0 115 21,8a 320bc 444ab 546b 635ab 71,6 80,0
5 pH=65 11,7 225a 338a 458a 570a 664a 752 80,0
6 pH=70 111 226a 326ab 450a 557ab 654a 742 80,0
7 pH=75 10,8 222a 32,3b 450a 553ab 650a 71,3 80,0
8 pH=8,0 11,6 219a 33,0ab 452a 549ab 655a 74,8 80,0

Mtrc ¥ nghia ns * * ** ** ** ns ns
CV (%) 6,78 5,18 6,89 3,24 3,20 4,11 4,97 1,87

Ghi chi: cac gia tri trong cung mgt cot c6 cung ki tu theo sau giong nhau thi khac bi¢t khong
c6 ¥ nghia trong thong k& ¢ mic 0,01 va phép thu Duncan; **: sy khac biét rat cd y nghia
thong ké ¢ mic 1 %; *: sw kh&c biét rat y nghia thong k& o mic 5 %; ns: su khac biét khong
co y nghia trong thong ke. o )

O thoi diém sau khi cay nam 24 gio, duong kinh caa tan nam & cac nghiém thuc
thi nghiém khong khac biét c6 y nghia vé mat théng ké. Tan nim ¢ cac nghiém thirc
déu phat trién, cac soi ndm da lan ra moi truong xung quanh, duong kinh trung binh
cua tan nam dat tir 11,0 mm (& micc pH = 4,50) dén 11,8 mm (& hai mac pH = 5,00 va
pH = 5,50).

O thoi diém 48 gio sau khi ciy ndm, mic pH = 4,50 c¢6 duong kinh cua tan nam
nhé nhét chi dat 20,6 mm, khac biét c6 y nghia thong ké véi cac nghiém thirc ¢6 muc
pH tir 5,00 dén 7,50, tuy nhién cac nghiém thic c6 mac pH tir 5,00 d&én 8,0 lai khong
c6 ¥ nghia vé mat thong ké so véi nhau.
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O thoi diém sau khi cay nim 72 gio, mac pH = 4,50 van la nghiém thic cé
duong kinh caa tan nam nho nhat chi dat 30,8 mm, khac biét khong cé y nghia thong
ké voi cac nghiém thae c6 mac pH 1a 5,00; 5,50; 6,00 véi duong Kinh cua tan nim ¢
ca ba nghiém thtrc déu 1a 32,0 mm nhung lai khac biét c6 y nghia vé6i cac nghiém thuc
con lai. Nghiém thac ¢6 mic pH 12 6,50 1a nghiém thuc c6 duong kinh cua tan nam
I6n nhat dat 33,8 mm, khac biét khong c6 ¥ nghia thong ké vai cac nghiém thuc cé
muc pH 1a 7,00 va 8,00, véi dudng kinh trung binh caa tan nam ¢ nghiém thtc c6 muac
pH = 12 32,6 mm va nghiém thtrc dbi chung 1a 33,0 mm. Mit khac cac nghiém thic co
muc pH 1a 5,00; 5,50; 6,00; 7,00; 7,50 va pH=8 khéc biét lai khong c6 ¥ nghia vé mat
théng ké so véi nhau.

O thoi diém sau khi cidy ndm 96 gid, duong kinh trung binh cua tan nim &
nghiém thic c6 mac pH = 6,50 1a 16n nhit so véi cac nghiém thic con lai dat 45,8
mm, khéc biét khdng c6 ¥ nghia trong thong ké véi cac nghiém thic c6 mac pH tur
5,50 dén 7,50 nhung lai khéac biét rit c6 ¥ nghia vai cac nghiém thic ¢ mac pH la
4,50 va 5,00. Nghiém thuc & mac pH = 4,50 1a van nghiém thic ¢ tan nam nho nhat
chi dat 41,2 mm khac biét khong cé y nghia vai nghiém thirc ¢ mirc pH = 5,00.

O thoi diém sau khi cdy ndm 120 gio, dudng kinh trung binh caa tan nim & céc
nghiém thicc c6 muc pH 1a 6,50; 7,00; 7,50; va nghiém thic dbi chang 1a khac biét
khong c6 ¥ nghia trong théng ké, dong thoi sy khac biét vé duong kinh trung binh cua
5 nghiém thac c6 mac pH la 5,50; 6,00; 7,00; 7,50 va nghiém thire doi churng khéac biét
cling khong c6 ¥ nghia trong théng ké. Puong kinh cia nghiém thuc ¢ mic pH =
5,00 va pH = 5,50 ciing khac biét khong c6 ¥ nghia trong thong ké & mic 1%. Vi
duong kinh trung binh cua tan nAm & nghiém thie pH = 4,50 14 51,2 mm; pH = 5,00 la
52,2 mm; pH = 5,50 la 53,7 mm; pH = 6,00 la 54,6 mm; pH = 6,5 la 67,0 mm; pH =
7,00 la 55,7 mm;

Sau khi cay 144 gio tan nam ¢ nghiém thirc ¢6 mac pH = 4,50 va 5,00 van 13 hai
nghiém thtc ¢6 tan nAm phat trién cham nhat véi duong kinh caa tan nAm & nghiém
thac pH = 4,50 14 61,0 mm, ¢ nghiém thac pH = 5,00 la 61,2 mm. Buong Kinh cua tan
niam nam Colletotrichum trucatum 16n nhat ¢ nghiém thicc c6 micc pH = 6,5 dat 66,4
mm. Cac nghiém thic ¢c6 muc pH 1a 5,5; 6,0; 6,5; 7,0; 7,5 va pH =8 khéac biét khong
c6 y nghia trong thong ké. Cac nghiém thic pH 1a 4,5; 5,0; 5,5; 6,0 khéac biét ciing
khong ¢ y nghia trong thong ké.

Sau khi cdy nam 192 gio tan nim & cac nghiém thirc ¢6 mic pH tir 6,0 dén 7,5 da
lan hét dia dat duong kinh ti da 1a 80,0 mm. Riéng chi hai nghiém thac ¢6 mirc pH la
4,50 va 5,00 la tan nam chua lan hét dia chi dat duong kinh 1 78,0 mm & muac pH =
4,50 va 78,7 & mirc pH = 5,00. Tuy nhién khéc biét giita tat ca cac nghiém thac khdng
¢6 ¥ nghia trong thong ké (Hinh 4.9).

76



Hinh 4.9: Tan ndm nm Colletotrichum trucatum phét trién dudi sy anh huong cia

cac muc pH ¢ 192 gio sau khi cay.

Véi két qua nay cho thidy nim Colletotrichum trucatum cé thé ton tai va phat
trién trong diéu kién pH kha rong, tir 5,5 dén 8,0 va phat trién hoi yéu hon trong diéu
kién pH tir 4,50 dén 5,00.

4.3.2 Anh hwéng cia cdc mirc pH Kkhic nhau d6i véi nam Colletotrichum
gloeosporioides gay bénh than thw thanh long.

Tir két qua bang 4.10 cho thdy & thoi diém 24 gio sau khi cdy, duong kinh tan
nam Colletotrichum gloeosporioides dat cao nhat & muc pH 8,0 (9,95 mm) khac biét rat
c6 v nghia thdng k& so voi cac nghiém thic con lai va mac pH 4,5 (8,10 mm) ¢
duong kinh tan ndm nho nhét
Bang 4.10: Anh huong cia pH dén sy sinh truong cua tan nim Colletotrichum
gloeosporioides

NT  Muc Puwong kinh trung binh (mm) ciaia tan nam & c4c thai diém (gio)

pH 24 48 72 96 120 144 168
1 pH=45 8,1c 229b 36,5¢C 46,7 b 58,8 b 69,7 c 778b
2 pH=5,0 88bac 23,1ba 375bc 490ba 611D 72,4 bc 79,0 ba
3 pH=5,5 8,7 bc 22,8b 379bc 50,3a 63,2ba 73,3 bc 80,0 a
4 pH=6,0 9,2bac 229b 38,0bc 50,3a 63,2ba 73,4 bc 80,0 a
5 pH=6,5 9,0bac 234ba 37,8bc 503a 63,5ba 75,0ba 80,0a
6 pH=7,0 9,3ba 238ba 380ba 49,7ba 625ba 75,0ba 80,0 a
7 pH=75 9,1bac 240a 39,6 a 523a 66,3 a 79,1a 80,0a
8

pH=8,0 99a 238ba 386ba 495ba 61,7ba 752ba 79,4 ba
CV (%) 6,49 2,94 2,97 3,48 4,00 3,46 1,33

Ghi chu: Trong cung mgt cdt cac s6 ¢6 cung chir theo sau giong nhau thi khong khac biét
o mic 1% qua trac nghiém Duncan’s; **: Sy khac biét rat co y nghia thong ké ¢ murc 1%; *:
Sur kh&c bi¢t rat co y nghia thong ké o muc 1%.
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Tuy nhién & thoi diém 48 gio sau khi cay va 72 gio sau khi cay, duong kinh tan
nam lai dat cao nhat & mac pH 7,5 (24,5 mm) va thap nhat & mac pH 4,5 (8,1 mm),
khac biét c6 ¥ nghia thong ké so v6i cac nghiém thirc con lai. Tuong tu ¢ thoi diém 96
— 144 gid sau khi cdy, duong kinh tan nim dat cao nhat & mac pH 7,5 va thap nhat ¢
muc pH 4,5 va khac biét rat co y nghia théng ké so véi cac nghiém thirc con lai.
Vay, dudi sy anh huong caa pH nam Colletotrichum gloeosporioides phét trién
thich hop & mtc pH 5,5 — 7,5 va phét trién kém hon & mac pH 4,5 — 5,0. Trong d6
phat trién tot nhat & mac pH 7,5.

— o o
Hinh 4.10: Tan nam nam Colletotrichum gloeosporioides phat trién dudi sy anh huong cua
cac muc pH, ¢ 168 gio sau khi cay.
4.3.3 Két qua anh hwéng cia cac mic nhiét dd dén sy sinh trwéng cia nam
Colletotrichum gloeosporioides.

Nhiét do 1a mot trong nhirng yéu t6 ¢ anh huong rat 16n dén sy sinh truong va
phét trién ciia nAm bénh. Chinh vi thé thi nghiém khao st anh huong cua nhiét do dén
su sinh truang cua nam Colletotrichum da duoc thuc hién va ghi nhan két qua nhu
Bang 4.11.

Tir két qua caa bang 4.11 va hinh 4.12 cho thay, ¢ thoi diém 24 gid sau khi ciy,
duong kinh tan nim Colletotrichum gloeosporioides dat cao nhit & nghiém thic 28°C
(14,25 mm), khac biét rat c6 y nghia so v6i cac nghiém thirc con lai va thip nhat &
nghiém thue 36°C (6,50 mm), khong c6 su khéc biét vé mat thdng ké so véi nghiém thirc
nhiét do 34°C (8,00 mm) tuy nhién khéc biét rat co y nghia v& mat théng ké so véi cac
nghiém thurc con lai.

Tuy nhién ¢ thoi diém 48 gio sau khi cay tra di duong kinh tan nim dat cao nhat & cac
nghiém thirc 26°C, 28°C va 30°C va van thip nhit & nghiém thire 36°C, khac biét rat co
y nghia so v&i cac nghiém thic con lai.

Bang 4.11: Anh huong cia nhiét do dén sy sinh truong cia tan nam Colletotrichum
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gloeosporioides.

NT  Nhiét Puwong kinh trung binh (mm) caa tan nim sau khi cay (gio)
o (°C) 24 48 72 96 120 144
1 24 10,90 c 25,30 b 39,80b 53,75b 67,20b 76,60a
2 26 14,00 ba 29,85a 46,30a 6145a 76,20a 80,00a
3 28 14,25 a 30,80 a 4797a 64,28a 78,36a 80,00a
4 30 14,15 ba 30,80 a 4790a 64,25a 78,30a 80,00a
5 32 12,20 bc 24,10 b 3480c 4520c 56,15¢ 66,35hb
6 34 8,00 d 11,80 ¢ 1490d 19,40d 23,80d 28,85¢c
7 36 6,50 d 7,80 d 9,40 e 11,10e 12,75e 14,40d
Mirc ¥ nghia ** ** ** *% *% **
CV (%) 9,50 6,60 6,00 6,13 5,16 4,15

Ghi cha: Trong cung mét cot cac s6 ¢6 cung chir theo sau giong nhau thi khong khac biét
o muc 1% qua trac nghiém Duncan’s; **: Sy Ighéc biét rat c6 y nghia thong ké o mirc 1%.
beén thoi diém 120 gio va 144 gio sau cay duong kinh tan nam phat trién manh nhat
& muc nhat do 26°C dén 30°C va khac biét c6 ¥ nghia théng ké so nghiém thuc 32°C,
34°C va 36°C. 7
Vay, dudi su anh hudng cua nhiét do Colletotrichum gloeosporioides phat trién
manh & nhiét d6 24°C — 32°C va phat trién chdm & nhiét d6 34°C — 36°C, trong do
nhiét d6 thich hop nhéat & 26°C -30°C.

Hinh 4.11: Tan ndm ndm Colletotrichum gloeosporioides phét trién dudi sy anh huéng caa
cac muc nhiét do, & 144 gio sau khi ciy.
4.3.4 Két qua anh hwéng cia cac muc nhiét dd dén sy sinh truwéng ciaa nam
Colletotrichum truncatum.

Két qua anh hudng cua nhiét dd dén su sinh trudng cua nam Colletotrichum

truncatum da duoc thuc hién va ghi nhan két qua nhu Bang 4.12 va Hinh 4.12.

Bang 4.12: Pudng kinh tan nim Colletotrichum truncatum phét trién duéi sy anh huéng cua
cac muc nhiét do.
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Nhiét Pwong kinh trung binh (mm) ciia tan nAm sau khi cay (gio)

a6 °C) 24 48 72 96 120 144 168 192

N

T

1 24 70c 134c 211c 266c¢c 347c 418c 48,7c 564c
2 26 83bc 16,7b 26,1b 358b 432b 532b 623b 715b
3 28 9,0ab 18,7ab 28,0ab 38,1ab 47,7ab 58,1ab 681la 785a
4 30 95ab 184ab 286ab 384ab 485ab 58,3ab 69,1a 79,2a
5 32 9,8ab 205a 30,5ab 39,7ab 504ab 614a 724a 796a
6 34 10,5a 20,5a 310ab 41,3a 509ab 61l4a 71,2a 80a
7 36 96ab 199a 30,3ab 39,3ab 50,3ab 60,3a 70,2a 79,1la

M]:I.C }’] ngh'ia ** ** ** ** ** ** ** **

CV (%) 621 715 711 651 563 5,58 472 503

Ghi cha: cac gia tri trong cling mét cét c6 cung ki tw theo sau giong nhau thi khé}c biét khong
6 y nghia trong thong ké ¢ muc 1% va phep thi Ducan; **: si khac biet rar cé y nghia
thong ké ¢ muc 1 %. o ) o

O thoi diém sau khi cay nam 24 gio, tan nam Colletotrichum trucatum da bat dau
lan rong ra mdi truong c6 cac muc nhiét do thi nghiém tir 24 °C dén 36 °C, tan ndm
phét trién manh nhit & nghiém thuc 34 °C dat 10,5 mm

Sau khi cidy nim 192 gio duong kinh trung binh caa tan nam Colletotrichum
truncatum & nghiém thirc c6 muc nhiét do 34 °C déu da lan hét dia petri, dat gid tri cao
nhéat d6 1a 80,0 mm, con & cac nghiém thirc c6 muc nhiét do 1a 28 °C, 30 °C , 32 °C va
36 °C tuy tan nim van chua lan hét dia petri, nhung duong kinh cua tan nim ciing da
dat dugc lan lugc 12 78,5 mm; 79,2 mm; 79,6 mm; 79,1 mm, su khéc biét khéng co y
nghia trong théng ké vai cac nghiém thuc 36°C. Mt khac duong kinh ciaa tan ndm &
cac muc nhiét do khac nhu 24 °C 12 56,4 mm va & 26 °C 1a 71,5 mm su khac biét gitra
c4c nghiém thirc nay véi nhau va véi cac nghiém thic khac rat cé y nghia trong thdng
ké.

Véi két qua nay cho thay nam Colletotrichum truncatum phat trién tét nhat trong
didu kién nhiét do tir 28 °C dén 36 °C vi thé ndm Colletotrichum truncatum c6 thé tdn
tai va phét trién tét voi diéu kién nhiét 6 & Viét Nam.
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Hinh 4.12: Tan nim nim Colletotrichum truncatum phét trién dudi sy anh huong
cac muc nhiét o, ¢ 192 gio sau khi cay.

long.

4.4.1 Két qua hién dién cia nam Colletotrichum trong nwéc muwa tai cic vuon
thanh long.

Qua s6 liéu ghi trong Bang 4.13 thiy nam Colletotrichum spp. c6 hién dién trong
nudc mua thu tai vudn thanh long ¢ tinh Tién Giang, Long An va Binh Thuan, véi mat
s6 khuan lac ndm ¢ thoi diém truéc mua mua, gitta mia mua va cudi mua mua 13 khac
nhau va khac biét co ¥ nghia qua thong ke.

Bang 4.13: Mat s6 khuan lac ciia nam Colletotrichum spp. trong nuréc mua vuon thanh
long & cac dia dieém.

Mat s6 khuan lac (CFU/mL) nam Colletotrichum sp. dia diém

Thai gian

Tién Giang Long An Binh Thuin
Pau miuamua  1361,1° 2402,3° 1281,9
Gitta mua mua 412092 3341,2° 5021,6 2
Cudi miamua 2251,1° 2610,7° 3130,9°
Mtrc ¥ nghia **x ** **
CV (%) 8,0 6,8 35

Ghi cha: CAc gia tri trong ciing mét cét theo sau béi mét chiz cai giong nhau thi
khéng khac biét ¢ mirc y nghia 5% qua phép thir Duncan.** Khac biét o mirc y nghia
1%.
Luong mua co lién quan dén luong bao tir co trong nudc mua, trong do, thoi
diém gitra mua mua c6 mat sé khuan lac cao nhéat 1a 3341,2 (CFU/mL); 4120,9
(CFU/mL) va 5021,6 (CFU/mL), va khéc biét c6 ¥ nghia thong ké, twong tu ¢ ca 3 tinh
d3 khao sat. Mat sé khuan lac thip nhat 1a dau mua mwa 1281,9 (CFU/mL); 1361,1
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(CFU/mL) va 2402,3 (CFU/mL) déu khac biét c6 ¥ nghia qua thong ké. Két qua nay
cho thdy mat sé khuan lac nam Colletotrichum hién dién quanh nam trong vudn thanh
long. Chinh vi vay, thoi tiét mua mua 1a diéu kién thuan loi cho ndm phat tan tir canh
thanh long bi bénh va 1ay nhidm trong vuon. Ngoai ra, ndm bénh c6 thé sbng hoai sinh
trén phan cay da chét, mo chét, tan du thyc vat tai vuon, mua roi 1én mé chét, tan du
thuc vat ciing gilp bao tr nAm bénh duoc phét tan 18n qua sat mat dat. Két qua tuong
t ciing dugc ghi nhan boi Robert et al. (2005), bénh xay ra nhiéu gitta mua mua vi
bao tir s& dwgc nuwdc mua cudn di va phat tan qua nhitng cdy khac khi gip diéu kién
thich hop, mua nhiéu, bao tir hinh thanh manh va phét tan nhanh sang nhitng trai khéc
nho nude mua lam bénh 12y lan, phat trién trén dién rong.

4.4.2 Sy hién dién ctia nam Colletotrichum trong nwée mwong, rinh vuon thanh
long.

Tai nhirg diém khao sat, 1dy mau, cac ho trong thanh long thudng cit tia nhiing
canh thanh long bi bénh bo xudng muong, rinh it khi thu gom va tiéu hay. Két qua
phan tich sy hién dién caa nam Colletotrichum trong c4c mau di thu thap déu ghi nhan
c6 su hién dién cua nam Colletotrichum spp. trong nuéc muong, ranh & cac thoi diém
dau mua mua, giita mia mua va cudi mia mua & ca 3 tinh khao sat (Bang 4.14). Nhu
vy, nudc muong ciing 1a méi truong thuan lgi cho nam Colletotrichum luu ton, nhét
la trong muong, ranh ctia vuon thanh long.

Bang 4.14: Mat s6 khuan lac caa nam Colletotrichum sp. trong nudc muong, ranh
vuon thanh long & cac dia diém.
Mat so6 khuan lac (CFU/mL) nam Colletotrichum sp. & 3 thoi
Thoigian  diém

Tién Giang Long An Binh Thuan
Dau mua mua 3866,7 ° 4800,0 ° 3200,0°
Gitra mua mua 7066,7 6400,0 8133,3°
Cudi muia mua 6133,3" 5466,7 ° 5733,3°"
Mtrc ¥ nghia e e il
CV (%) 16 4,7 3,5

Ghi chu: Céc gié tri trong cling mét cét theo sau bdi mét chi cai giong nhau thi
khéng khac biét o mirc y nghia 5% qua phép thir Duncan.** Khac biét ¢ mitc y nghia
1%;

Qua Bang 4.14 két qua khao sat & Tién Giang ghi nhan mat sé khuan lac nim &
gitra mua mua cao nhat 1a 7066,7 (CFU/mL) khéc biét co ¥ nghia thdng ké so véi mat
s6 khuan lac ¢ dau mua mua va cudi mua mua, ké dén 1a mat sé khuan lac 6133,3
(CFU/mL) cudi mua mua va cudi cing thap nhat 1a mat sé khuan lac ¢ ddu mua mua
3866,7 (CFU/mL). O Binh Thuan, mat sé khuan lac ¢ giita mia mua cao nhat 8133,3
(CFU/mL) so véi tinh Tién Giang 7066,7 (CFU/mL) va Long An 6400,0 (CFU/mL).
Nguyén nhan sy khéc biét trén c6 thé lién quan dén tinh hinh thyc té 1a vao ddu mua
ndng dan tién hanh cit tia canh va mot phan canh bénh khong duoc dem tiéu huy ma
bo xudng muong, rinh nén cac 1an ldy miu nude muong, ranh diéu c6 su hién dién cua
mat s6 khuan lac kha cao. Viéc thu gom, xir ly, tiéu hay cac bo phan nhiém bénh cua
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cdy chua dugc thuc hién nghiém tic (bo xubng muong, rinh, vt trén vuon, gom lai
dé ¢ xung quanh vuon) tao co hoi cho ngudn bénh song sot, phat trién va lay lan khi
gap diéu kién thuan loi (nhat 1a vao mua mwa hodc khi néng dan sir dung nuéc muong
dé tudi).

4.4.3 Sy hién dién cia nam Colletotrichum sp. trén md chét, tan dw thuc vt tai
vwon thanh long.

Tan du thuc vat, mo cay chét rom ti goc, ¢é dai, rau, canh thanh long bénh ding
ta goc co thé han ché co dai, gitr 4m cho cay vao mua kho nhung ciing 14 méi trudng
thuan loi cho nam bénh luu t6n, phat trién va lay lan nhanh chong khi gap diéu kién
thich hop, nhat 1a vao mua mua.

Bang 4.15: Mat s khuan lac nim Colletotrichum spp. (CFU/g) xéc b trong dét vuon
thanh long tai tinh Tié'n Giagg. ]
Mat so Khuan lac (CFU/g tan dw thuc vat) nam Colletotrichum sp.

Thoi gian Tién Giang Long An Binh Thuan
Pau mua mua 8242,2° 8772,1° 9111.2°
Gita  mua 9123,4°" 10081,2 978772
mua
Cubi mia mua 9661,2 2 8932,3" 9714,4
Mirc y nghia e ** **

CV (%) 23 15 15

Ghi chi: Céc gia tri trong cting mét cgt theo sau bdi mét chiz cai giong nhau thi khéng
kh&c biét o mirc y nghia 5% qua phép thir Duncan.** Khac biét o mice y nghia 1%,

S6 lieu Bang 4.15 ghi nhan mat sé khuan lac caa nim Colletotrichum spp. trong
tan du thyc vat hién dién cao ¢ thoi diém dau mua mua, gita mia mua va cudi moa
mua & tinh Tién Giang, Long An va Binh Thuan khac biét c¢6 ¥ nghia qua théng ké. O
Tién Giang mat sd khuan lac nam cao nhat vao gitta mia mua va cudi mua mua
(9123,4 CFU/mL va 9661,2 CFU/mL) khéc biét c6 y nghia thong ké mat sé khuan lac
vao dau mua mua 8242,2 CFU/mL. O tinh Long An va Binh Thuan ciing c¢6 két qua
tuong tu. Theo Mills et al. (1992), ¢ viing nhiét dai chi Colletotrichum séng hoai sinh
trén mo cdy chét, tan du thuc vat nén mam bénh thuong xuyén hién dién trén vuon.
Két qua nghién ciru nay ciing twong tu nhu ghi nhan cia Man & Té (1998), ¢ diéu kién
ngoai dong bénh thudng ton tai trong cac Mo chét, tan du thuc Vit c6 trén vuon, trén
canh, trai bénh.

4.4.4 Két qua khao sat sw hién dién ciaa nam Colletotrichum spp. trong dat vuon
thanh long & cac d§ sdu khac nhau.

Két qua danh gia sy hién dién caa nam Colletotrichum spp. trong dat vuon
thanh long duoc trinh bay ¢ Hinh 4.13 va Bang 4.16 cho thay, nim Colletotrichum
spp. déu hién dién trén cac d6 sau cua dat khac nhau & thoi diém dau mua mua, gitta

mia mua va cudi mua mua. Trong d6, tang dat mat c6 mat s khuan lac ndm
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Colletotrichum spp. cao nhat Ia cudi mua mua (1280,3 (CFU/g dat) khac biét c6 y
nghia qua théng ké so véi dau mua mua.

Bang 4.16: Mat s6 khuan lac nam Colletotrichum spp. (CFU/g dét) trong dét vuon
thanh long & cac thoi diém tai tinh Tién Giang

Thai gian Mat s6 (CFU/g dit) nam Colletotrichum sp. & cac dd su
bat mat 2cm 4 cm 6 cm g cm 10 cm

Paumiamua  10401,1°% 8400,6° 8000,2° 57333° 57334° 5866,7°
Gitamuamua 11733°  1066,7° 1041,0° 1041,1° 10533° 1040,2°
Cubimiamua  12803°  8133° 706,7° 4800° 3887° 2813°

Mﬁc }’] ngh'ia ** ** ** ** ** **
CV (%) 6,5 19,1 5,9 79 8,1 3,8

Ghi cha: Cac gia tri trong cling mét cét theo sau bgi mét chi cai giong nhau
thi khdng khac biét ¢ mirc y nghia 5% qua phép thir Duncan.** Khac biét ¢ mic y
nghia 1%;

Hinh 4.13: Sy hinh thanh khuan lac cua ndm Colletotrichum
spp. tir mau dat thu thap trong vuon thanh long

Bang 4.17: Mat s6 khuan lac ndm Colletotrichum spp. (CFU/g dat) trong dat vuon thanh
long & cac d6 sau tai tinh Tien Giang
Mat s6 (CFU/g dat) nam Colletotrichum sp. & 3 thoi diém

Nghiém thirc

PAu mua mua Gitra mua mua Cudi mia mua

DAt mat 10401,1 1173,33 1280,3 ?
2.cm 8400,6 1066,67 813,33 %
4cm 8000,2 1041,01 706,67 *
6 cm 5733,3 1041,12 480,00 "
8.cm 5733,3 1053,33 388,67 °
10 cm 5866,7 1040,22 281,33"
Murc ¥ nghia ns ns e

CV (%) 6,29 3,65 6,72

Cac gia tri trong cung mgt cgt theo sau boi mgt hod,c hai che cai gié’ng ’nhag thi khong
khac biét o mizc y nghia 5% qua phép thu Duncan. So liéu nay duoc chuyén doi qua dang
log(x) dé xu 1y thong ke; ** Khac bi¢t o mirc y nghia 1%, ns: Khac biét khong y nghia.
Qua Bang 4.17 cho thay cac mat s6 nam & cac do sau nhu: dat mat, 2 cm, 4 cm, 6
cm va 8 cm khong c6 khéc biét giita cac nghiém thirc o thoi diém thu mau dat dau moa

mua va gitta mua mua. Trong do, thdy dau mua mua va gitta mua mua nam 2018 thi
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mat s6 khuan lac nam Colletotrichum spp. & dat mat cao nhat (10401,1 CFU/g) va mau
thu cang sau thi mat s khuan lac cang giam tir ¢ sdu mau dat thu 1 2 cm dén 8 cm 1a
8400,6 dén 5866,7 CFU/g. O dau mua mua va giita mua mua thi cac mau dat thu thap
& cac d6 sau khac nhau thi khdng cé su khac biét y nghia qua thdng ké. O cudi mua
mua sy khac biét gitta cac nghiém thic c6 khac biét co ¥ nghia qua thong ké. Tuy
nhién cac nghiém thirc thu mau dat cang sau thi mat s6 khuan lac giam, mat sé khuan
lac giam nhiéu nhat la & nghiém thtrc d6 sau 8 cm. Diéu nay cho thdy mau dat & Tién
Giang ¢6 su luu ton nam Colletotrichum spp. trong dit ¢ cac do sau tir dat mat dén
mau dat sau 8 cm.

Két qua Bang 4.18 ciing cho thay, nim Colletotrichum spp. c¢6 luu tén trong dat
& d6 sau khac nhau tai Long An thoi diém dau mua mua, gitta mua mua va cudi mia
mua cta nim 2018, va mau dat liy cang sau thi mat sé nam Colletotrichum spp. cang
giam.
Bang 4.18: Mat s6 khuan lac nam Colletotrichum spp. (CFU/g dét) trong dét vuon
thanh long & céc thoi diém tai tinh Long An.

Thoi gian Mat s6 (CFU/g dat) nam Colletotrichum sp. & cac dd sau
Pbat mat 2cm 4 cm 6 cm g8 cm 10 cm

Pau mua mua 9041,1° 9230,6° 5230,0° 5333,3° 3233,3° 2861,7°

Giita mila mua 10111,1° 10880,1%° 10410,1% 9111,2° 10231,1%° 10402,2°

Cudi moamuwa  11823,3% 91413 8016,7° 6810,0° 7186,7° 5113,3"
*

Ml'l.c }’] nghi‘a ** ** ** ** **
CV (%) 7.2 5,4 13,7 8,8 10,1 9,7

Ghi chl: Céc gia tri trong clng mét cét theo sau bai mét chir cai giong nhau
thi khdng khéc biét o mirc y nghia 5% qua phép thir Duncan.** Khéc biét o mic y
nghia 1%;

Diéu nay cho thdy nim Colletotrichum spp. ¢ luu tén trong dat tai Long An

& ca 3 thoi diém caa nam 2018.
Bang 4.19: Mat sé khuan lac nam Colletotrichum sp. (CFU/g) trong dat vuon thanh long

& cac do sau khac nhau tai tinh Long An.
Mat s6 (CFU/ g dat) nam Colletotrichum sp. & 3 thoi diém

Nghiém thirc X s n - e -~
Pau mua muwa Glira mua mua Cuoi mua mwa

DAt mat 9041,1 ° 10111,1 11823,3°
2cm 9230,6 2 10880,1 91413%

4 cm 5230,1° 10410,1 8016,7

6 cm 5333,3° 9111,2 6810,0°

8 cm 3233,3° 10231,1 7186,7°

10 cm 2861,7 ¢ 10402,2 5113,3°
Murc ¥ nghia * ns e

CV (%) 11,6 7,55 6,72

Ghi cha: Céc gia tri trong cing mét cét theo sau b mét hodc hai chi cai giong nhau
thi khong khac biét ¢ mirc y nghia 5% qua phép thir Duncan. ** Khac biét o mic y
nghia 1%, * Khac biét o mic y nghia 5%; ns: Khac biét khong y nghia.

Két qua Bang 4.20 va Bang 4.21 cho thay, nam Colletotrichum spp. ciing luu
ton trong dat & Binh Thuan, phan bd giam dan theo do sau khac nhau va khac biét co y

nghia thong ké ¢ thoi diém dau mua mua, gitta mua mua va cudi mua mua. Trong do,
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mau ldy & tin dat mat va do sau 2 cm c6 mat s6 khuan lac cao nhat 11823,3 CFU/g dat
va 9141,3CFU/g dét & thoi diém cudi mua mua va khac biét c6 y nghia qua thong ké
so v&i mat sd khuan lac dau va gitta mua mua. O d6 sau ldy mau 4 cm va 6 cm vao
gitta miia mua va cubi mia mua mat sé khuan lac khong khac biét ¥ nghia qua thong
ké v6i nhau nhung ¢ tang dat mat thi c6 mat sé khuan lac thap va khéc biét c6 y nghia
qua thong ké. O do sau lay mau 4 cm va 6 cm, mat sé khuan lac nam Colletotrichum
Spp. VAo gitra va cudi mua mua cao nhat va khéc biét c6 y nghia thong ké so voi mat
s khuan lac duoc thu mau vao dau mua mua.

Bang 4.20: Mat s6 khuan lac nam Colletotrichum spp. (CFU/g dat) trong dat vuon
thanh long & cac thoi diém tai tinh Binh Thuan.

Thai gian Mat sé (CFU/g dat) nam Colletotrichum sp. ¢ cac dd sau
bat mat 2cm 4 cm 6 cm g cm 10 cm

Piumuamua 6110,1¢ 5350,0° 5320,0° 53250°¢ 49100° 1891,7°¢

Giita muia mua 0011,1° 8810,1% 7410,1% 91112% 10268,8% 10470,8%
Cubi miamwa 13123,3% 1411,3° 8016,7% 7810,0% 7186,7° 71233°

** ** * ** ** **

Murc ¥ nghia
CV (%) 11,8 14,7 15,4 8,4 16,3 7,9

Ghi cha: Cac gia tr; trong cling mét cét theo sau bai mét chir cai giong nhau thi
khéng khac biét o mire y nghia 5% qua phép thir Duncan.** Khac biét ¢ mirc y nghia
1%;

Bang 4.21: Mat s6 khuan lac nim Colletotrichum sp. (CFU/g dat) trong dat vuon
thanh long ¢ do sau tai Binh Thuan.
Mat s6 (CFU/ g dat) nam Colletotrichum sp. & 3 thai diém

Nghiém thirc

’ DAu mua mua Giira mua mua Cubi mua mua
DAt mat 6110,1°2 90111,1%® 13123,3°2
2.cm 5350,1 ? 8810,1 % 1411,3°
4 cm 5230,1°2 7410,12 8016,7
6. cm 5333,3° 9111,2% 7810,0 %

8 cm 4910,0 2 1268,8 7186,7 %
10 cm 1891,7° 1407,8°¢ 71233%
Mtrc ¥ nghia * e *
CV (%) 8,98 7,55 6,72

Céc gia tri trong cling mét cét theo sau bdi mét hodc hai chiz cai giong nhau thi

khéng khac biét o mirc y nghia 5% qua phép thir Duncan; ** Khac biét ¢ muc y

nghia 1%5; * Khac biét o muc y nghia 5%. . )

Nhu vay, ¢ ca 3 diém khao sat déu ghi nhan c6 su luu ton cua bao tor nam

Colletotrichum trong dat vuon, véi mat s6 khuan lac ¢ gita mua mua va dau mia mua
cao hon va khac biét co y nghia théng ké so mat sé khuan lac ¢ cudi mia mua. Mat
khéc, tuy c6 su giam dan mat s khuan lac theo do sau khao sat (46 sau 0 cm dén 10
cm) nhung mat sé khuan lac nim Colletotrichum déu hién dién trong dat dén d6 sau 10
cm & thoi diém dau mua mua, gitta miia mua va cudi mua mua. Piéu nay cho thay,
nam Colletotrichum Iuu ton trong ting dat kha sdu. Cho nén, dat van 1a méi truong ty
nhién gidp nam Colletotrichum luu ton, khi gip diéu kién thuan loi bdo tir nim s&
duoc phat tan, 1ay lan rat nhanh.
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Céc két qua tir nghién ciru nay ciling tuong tu ghi nhan caa Nicholson & Moraes
(1980), nhiéu loai Colletotrichum séng trong dat va c6 thé phan bé trong nudc dudi
dang bao tir dinh sau d6 lan truyén trong khong khi duéi dang nang bao tir. Bao tir trén
cay bi nhidm bénh va tan du thuc vat co thé tre thanh ngudn 1ay nhiém méi vao ky cha
khi diéu kién thuan lgi cho su 18y nhidm xay ra (Buchwaldt et al., 1996). Ngoai ra, mot
sb chung Colletotrichum spp. ton tai trong tu nhién, mot s khac luu ton ngoai dong
trén cay ky cha phu, cdy hoang dai, tan du thuc vat, trén cac mo trai bi bénh, ...
(Sharma, 2006).

Tong hop cac mau nam thu duoc tir ngudn nude mua, nude muong, md chét (tan

du thyc vat) va dat, da phan 1ap va dinh danh duoc 8 ching nam Colletotrichum spp.
(TL-N1, TL-B1, TL-N2, TL-b3, TL-N3, TL-D1, TL-D2, TL- B2) (Hinh 4.14).

TN \ TL-D2 TLD2 (- .

Hinh 4.14: Hinh thai khuan lac cua cac chung nim Colletotrichum spp. thu thap duoc tir nudc
mua, nudng muong, tan du thuc vat va trong dat vuon thanh long

4.4.5 Két qua kiém chieng céac chiing Colletotrichum spp. gay bénh than thw trén
canh thanh long (quy tac Koch)

Tam dong ndm thu duoc tir nguén nude mua, nude muong, md chét (tan du
thuc vat) va dat, tién hanh kiém chung xem c6 gay bénh trén canh thanh long, két qua
Bang 4.22 cho thiy, 4 ngay sau khi ching bao tir nim Colletotrichum trén doan canh
thanh long thi cac chung nam déu gay bénh trén canh thanh long vai ty 1¢ bénh va chi
s bénh khéc nhau va khéc biét co ¥ nghia thdng ké so véi nghiém thicc chung nudc
cat khdng nhiém bénh. Déi véi cac dong nam ky hiéu TL-D1, TL-D2, TL- B2 vét
bénh c6 mau vang nhat, & giira nhd cao va c6 mau dam hon. Ddi véi cac dong nam ky
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hiéu TL-N1, TL-D1, TL-N2, TL-D3, TL-N3 va vét bénh c6 mau vang, xam, 16m so bé
mat canh.

Bang 4.22: Ty I¢ bénh (%) va chi sb bénh (%) trén canh thanh long & 4 ngay sau khi ching
cac chung nam Colletotrichum.

Chiing nam Nguon goc Ty 18 bénh (%) Chi 56 bénh (%)
TL-D1 Tan du TV 65 2 7,22°
TL-N1 NuGe mua 26 % 2,89
TL-D2 Tan du TV 60 6,67 2
TL-D1 Pt 31« 3,44 "
TL- B2 Pt 53° 5,89 2
TL-N2 Nuéc muong 20°¢ 2,22 %
TL-D3 Dit 40 ° 4,44°
TL-N3 Nuéc muong 17°¢ 1,78°¢

bC Nudc cat 0° 0,00"
Murc ¥ nghia e e
CV (%) 11,15 8,06

Ghi cha: Cac gia tr; trong cling mét cét theo sau bdi mét chiz cai gisng nhau thi

khéng khac biét o Mikc Y nghia 5% qua phép thi: Duncan.** Khéc biét o mirc y nghia 1%,

Chiang nam TL-D1 va TL-D2 thu thap tir tan du thuc vat co ty 1€ bénh (65%;
60%) va chi s6 bénh (7,22%; 6,67%) cao nhat khac biét co y nghia théng ké so Véi
chung nam thu thap tir nuéc mua, nudec muong va trong dat. Cac chiung nim TL-N1;
TL-B1, TL-D1 TL-N2; TL-D3; TL-N3 c6 ty I&¢ bénh va chi sé bénh khac biét co y
nghia théng ké so voi nghiém thac ching nudc cat. Nhu vay, cac chang nam
Colletotrichum d3 khao sat déu c6 kha ning gdy bénh than thu trén thanh long. Noi
cach khac, diéu kién phét sinh cua bénh than thu trong cac vuon thanh long cé lién
quan dén céc ngudn bénh ban dau 1a bao tir luu ton trén va trong céc vat liéu da khao
sat.

4.4.6 Dién bién diéu kién phat sinh, phat trién ciaa bénh thian thw thanh long
trong nam.

Két qua theo ddi dién bién su phat sinh, phat trién bénh trén vuon thanh long qua
cac thang trong nam 2018 ¢ Tién Giang duoc trinh bay ¢ Hinh 4.13 cho thay vao
nhitng thang mua nang (tir giira thang 2 dén dau thang 5) bénh rét it xuat hién (0,0%
dén 2,5%); dén thang 5 lwong mua bat dau ting 240,5 mm, ty 1& bénh bat dau ting
26,2%; giam chut it trong dau thang 6, thang 7 sau d6 ting tiép trong trong thang 8 va
thang 9 c6 ty I bénh 28,2% dén 32,4% va vao thang 10 ¢6 lwong mua cao nhét 374,3
mm song song d6 c6 ty 1& bénh ciing dat dinh trong nam 1a 36,6%. Mua ciing bt dan
trong thang 11 va thang 12 co0 ty I€ bénh ciing giam twong tng 13,75% con 5,6%. Nhu
vay, dién tién ciia bénh c6 lién quan dén lugng mua.

Diéu kién nhiét d6i gi6 mua néng am & mién Nam B¢ thuan loi cho su phét
trién cua bénh thdi than thu. PO 4m cao vuot muc tir lvong mua 16n trong mua mua
tao diéu kién rat thuan loi cho sy nhan I1&n va lay lan caa Colletotrichum. Trong diéu
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kién thich hop nhu vay, chu ky bénh cé thé lap lai nhiéu lan trong mia mua va su Xam
nhiém c6 thé tir bao tir cia ngudn bénh so cap va tha cap. Trong nhiing thang mua
kho, lugng mua thap khién d6 4m dit va khéng khi thip twrong ung.
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Hinh 4.15: Biéu‘dién ty I¢ bénh va lugng mua trung binh qua cac thang trong
nam 2018 tai Tien Giang
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Hinh 4.16: ‘Biéu din ty & bénh va am do trung binh qua céac thang trong nim
2018 tai Tien Giang
Trong nhimg diéu kién khong thuan nhu vay, mam bénh Colletotrichum c6 thé
séng s6t nhd nhitng bao tir duoc hinh thanh tir khuan ty thé tiép tuc luu ton ¢ trong dat,
trén mo chét, xac ba thuc vat cho co hoi dé tin cong. Khi mua mua dén, chling s& nay
mam va tan cdng vao ky chu va bao tir dwoc nhan 1én trong diéu kién mua nhiéu, san
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sang cho mot chu ky bénh mai bat dau. Am d6 quanh nam ludn & mac cao, 4m do tang
dan tir thang 7/2018 va cao nhat vao thang 10/2018 giam nhe vao cudi thang 11 va 12
nim 2018 (Hinh 4.16). Canh thanh long phat trién manh vao mua mua va am do cao
khién cho d6 thong thoang trong vudn giam gia ting co hdi cho ngudn bénh thuan loi
phat sinh phat trién. O diéu kién am do cao, bao tir nam s& duoc phong thich, nguoc lai
néu am d6 thap hoac sy am udc bé mat khong duoc duy tri trong thoi gian dai. Két qua
nay ciing pht hop theo Masyahit et al. (2009) bao cao rang nhiét do tir 26,5 - 29,1°C
va d6 4m twong ddi tir 77,5 - 86,6% thuan loi cho sy lay nhiém va phat trién caa bénh
than thu trén thanh long (Hylocereus spp.) ¢ ban dao Malaysia

Két qua Hinh 4.17 va Hinh 4.18 dién bién sy phat sinh phat trién bénh trén vuon
thanh long qua cac thang trong nim 2018. O Long An vao thang 3 |a thang khdng c6
mua va duoc cat tia trude d6 nén bénh it xuat hién. Dén thang 4 lvong mua xuit hién
91,7 mm, ty Ié bénh bat dau ting 6,4%. Sau d6 ty 1& bénh ting manh tir thang 5 dén
thang 10 dong thoi ty 16 bénh ciing kéo dai va tang tir 19,8% vao thang 7 dén 22,8%
vao thang 9. Pat dinh vao thang 10 c0 ty I¢ bénh cling dat dinh trong nam la 26,6%.
Mua ciing b6t dan trong thang 11 va thang 12, ty 1é bénh ciing giam tuong ung
11,25% con 2,2% (Hinh 4.17).
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Hinh 4.17: Biéu dién ty Ié bénh va lugng mua trung binh qua cac thang trong
nam 2018 tai Long An
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Hinh 4.18: Biéu dién ty 1¢ bénh va lwong mua trung binh qua céc thang trong
nam 2018 tai Long An
Am d6 ¢ Long An ludn & mic cao quanh nam, d6 1a diéu kién thuan lgi cho
mam bénh ton tai va phat trién (Hinh 4.18). Am d¢ ting bat dau tir thang 5 1a khoang
84,6%, am do dat dinh 1a thang 8 khoang 89,7% va ty 1é bénh than thu ting dan dat
19,8% dén 20,4%. Ty 1¢ bénh than thu dat dinh 14 26,6% va c6 am d6 89,9 % day la
thoi diém am d6 va ty 1€ bénh cao nhét trong nam tai Long An.

TOm lai, bénh than thu phat trién tir giai doan giao mua gita mia ning va sang
mua mua, bénh dat cao nhat 1a thang c6 lugng mua va am do cao trong nam. Dién
bién cua bénh than thu trong nam twong dong véi diéu kién am d6 va luong mua.
Dua vao két qua diéu tra phat sinh phat trién bénh, cac ving tréng thanh long can chi
dong dbi pho véi bénh giai doan trude mua mua nén cit tia, thu gom, tiéu hiay canh
bénh giup cho vuon thanh long duoc thong thoang dong thoi phdi hop vai cac bién
phap phong trir khac dé giam thiéu nguy co bénh phat sinh, lay lan va gay hai cho
viing trong.

Néu nguon bénh khong dugc kiém soét triét dé va voi dién bién thoi tiét ngay
cang phuc tap va dich t& hoc cua bénh chwa duoc hiéu r, viéc quan ly bénh gap rat
kho khin 14 tién dé cho dich bénh bung phat. Quan ly bénh trén co s dich t& hoc 12 vo
cling quan trong, khéng chi & cay trong ma con & ca con ngudi va dong vat. Gan day
nhan loai da phai hing chiu nhiing tac dong tur virus Corona chung méi SAR-CoV-2
(COVID-19), chi trong vong 2 thang, bénh da 1ay lan khap thé gisi va duoc To chirc Y
té thé gigi (WHO) cong bé la dai dich toan cau vao thang 3 nam 2020 (Triggle et al.,
2021). Phuong thuc I3y lan tir nguoi sang nguoi cua SAR-CoV-2 1a cha yéu théng qua
cac giot dich nho béin ra trong khi ho, khac nhd, néi chuyén, ... (Wang et al., 2020;
Keni et al., 2020). D& han ché su lay lan caa virus, giit vé sinh tay va dudng hd hap
thdng qua cac dung cu bao ho nhu khau trang, mit na, phun con, gang tay, v.v. la bién
phap tét nhat (Das et al., 2021). Tiém vaccine 1a bién phap hiru hiéu gitp 1am giam sé
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ca tir vong va triéu chiing nghiém trong do SAR-CoV-2 (WHO, 2021), tuy nhién khi
can thiét van can sir dung thude diéu tri. V& dich t& hoc, c6 thé thdy bénh than thu trén
thanh long ciing c6 nhitng twong dong. Loai nim gy bénh ciing c6 nhitng bién dbi,
xuit hién loai C. truncatum gay ra céc triéu chirng bénh trén thanh long khac so véi
trieu chiing cua lodi C. gloeosporioides giy ra trudc diy. Mam bénh nam
Colletotrichum Iwu ton trong ty nhién va ngoai dong trong tan du cy, trai bénh, ky
chu phu, trong dat, trong nude (Mills et al. 1992; Buchwaldt et al., 1996; Nicholson &
Moraes, 1980; Robert et al., 2005), khi gip diéu kién thuan loi nhu mwa dém, am do
cao, nhiét do thap, swong mu day dic 1a diéu kién thuan lgi cho bao tir s& dugc nuéc
mua, gid, khong khi, ... cudn di va khi bao t&r nAm roi hodc mua roi 1én tan du cay
bénh roi bin 1én trai va cay xung quanh bat dau xam nhidm méi vao ky cha (Byrne et
al., 1997; Roberts, 2001; Masyahit et al., 2009). Do d6, dé quan ly t6t bénh than thu
trén thanh long can kiém soat chit ch& ngudn 1ay nhidm ban dau va sy hinh thanh va
phat tan ngudn bénh tha cip théng qua cac bién nhu vé sinh vuon (loai bo ngudn
bénh) sau thu hoach hoac trudc khi canh tac can thu don, tiéu hay tan du thyuc vat, cac
cy va canh da biéu hién triéu chang nhiém bénh va 1am sach co dai. Ngin ngira sy
xam nhap cua dong vat, con tring bang trong cay chin gi6, giam thiéu ti da viéc di
chuyén trong vuon boi con ngudi va phuong tién, loai bo dat dinh vao giay dép, cong
cu trude khi vao vuron, ngan chan nudc xam nhap vao vuon tir vuon bénh sang vuon
khac.

4.5 Két qua vé xay dung hep phan ky thuat caa qui trinh phong trir tong hop
bénh theo hwéng an toan.

4.5.1 Hiéu qua mét sé loai ndng dwoc ddi véi nAm gay bénh than thw & diéu kién
phong thi nghiém

4.5.1.1 Kha ning wc ché dwong kinh ciia tan nam Colletotrichum truncatum va
hiéu lwc ctia mdt sé loai thudc hoa hec.

Qua Bang 4.23 duong kinh caa nam Colletotrichum truncatum bi ic ché & nong
d6 50 ppm va 100 ppm nhu sau: O c4c thoi diém theo di thi cac hoat chat to ra co
hiéu qua 1am wc ché duong kinh tan nam Colletotrichum truncatum phat trién va khac
biét rat co y nghia 5% so nghiém thac d6i ching. Trong d6, nong do str dung 50 ppm
thi hoat chat lam wc ché tan nam C. truncatum phat trién 1a hoat chat Azoxystrobin +
Difenoconazo, Propiconazole + Difenoconazole va Difenoconazole. O nong do 100
ppm thi céc hoat chat van to ra ¢ hiéu qua nhat 1am Gc ché nam C. truncatum phéat
trién la hoat chat Azoxystrobin + Difenoconazo, Propiconazole + Difenoconazole va
Difenoconazole va khéc biét rit co y nghia 5% qua théng ké so nghiém thic doi
chung. Ngoai ra véi nong d6 st dung 100 ppm nay thi hoat chat Propineb, Mancozed
c6 kha ning lam tc ché dwoc nim C. truncatum va khéc biét co y nghia dbi véi
nghiém thirc dbi chung. Biéu ndy cho thiy cac loai thudc sir dung ndng d tir 50 ppm -
100 ppm té ra c6 hiéu qua déi véi nam Colletotrichum truncatum.
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Pé x4c dinh dugc hiéu luc cua cac loai thuéc dbi véi kha nang ¢c ché ndm
Colletotrichum truncatum qua cac nong do duoc trinh bay Bang 4.24.
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Bang 4.23: Buong kinh cua tan nAm Colletotrichum truncatum (mm) qua céc thoi diém theo doi.

, Nong do Puwong kinh (mm) tan nam sau khi cay & cac thai diém (gio)

STT  Thuac (ppm) 24 48 72 96 120 144 168 192
1 AXxo + Dife. 50 50¢ 6,7" 80" 89" 10,8 ¢ 12,1°¢ 13,37 14,0°¢
2 Propineb 50 7,7 163 244" 339 433° 52,2 ° 62,9 745"
3 Mancozeb 50 7.8 17,7°¢ 28,2° 372 46,4 "° 56,0 ° 67,9% 788%
4 Co. Oxide 50 12,6° 223% 328% 425° 52,72 63,42 746° 8,02
5 Dife 50 50¢ 55" 6,2" 71" 85° 10,1 125" 13,5°¢
6 Pro. + Dife. 50 5,0¢ 50" 50 50" 50°¢ 50" 5,09 50"
7 Meta. + Man. 50 86° 18,4 "¢ 272°  36,3%° 4692  5g9"° 66,5 ° 78,0 %°
8 AXxo + Dife. 100 5,0¢ 6,1" 70" 77" 8.4° 9,2¢ 10,5 12,5°
9 Propineb 100 6,7° 150  22,8° 30,4 °* 36,4 ° 43,2 ° 53,2 ¢ 63,3¢
10 Mancozeb 100 06,7°¢ 12,9% 195% 279¢ 35,84 4331 53,3° 62,9 ¢
11 Co. Oxide 100 125°® 222% 327 41,7° 52,12 62,7 73,3°% 80,0°
12 Dife. 100 5,0¢ 52" 53" 54" 5,6° 58" 6,4 72"
13 Pro. + Dife. 100 50¢ 50" 50" 50" 50° 50" 5,09 50°f
14 Meta. + Man. 100 63° 111°  183° 266° 355°  454°  563%  737°
15  Ddi chung - 126° 22,52 340% 415° 505%*  625%®  747° 80,02
Ml’rc y nghia *%* *%* *% *% *%* *% *% *%x
CV (%) 5,67 7,97 5,83 6,83 5,32 427 4,38 2,31

Ghi chl: Céc gia tri trong cling mét cét theo sau bai mét hogc hai chi cai giong nhau thi khéng khac biét ¢ mitc y nghia 5% qua phép
thir Duncan; ** Khac biét o mire y nghia 1%; Azo + Dife: Azoxystrobin + Difenoconazole; Co. Oxide: Couprous oxide; Dife:
Difenoconazole; Pro. + Dife: Propiconazole + Difenoconazole; Meta. + Man: Metalaxyl +Mancozeb
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Bang 4.24: Hiéu lyc mot s6 loai thudc hoa hoc & ndng d6 50 ppm va 100 ppm ddi voi ndm Colletotrichum truncatum (%)

, Nong do Hiéu lwc (%) cia cac thude doi véi nam gay bénh & céac thoi diém (gio sau cay)

STT  Thuac (ppm) 24 48 72 96 120 144 168 192

1 Axo + Dife. 50 60,29° 70,00® 76,31%® 7840% 7840° 8057° 82,13° 8250°
2 Propineb 50 3840° 2755% 2819° 1390 13,90" 1640% 1571% 6,874%
3 Mancozeb 50 37,70 20,99°¢ 17,09% 7,880 7,880°" 10,49°¢ 9,098°  1,438°
4 Co. oxide 50 -049¢ 0850" @ 3,488° 4,70 ° -470% 14189 0,240" 0,000°f
5 Dif.e 50 60,20° 7534% 8161%® 83,00%* 8300° 8383%* 8319%* 83,07°
6 Pro. + Dife. 50 60,20% 77,77% 8529% 90,008 90,008 92,00%® 9331% 93,752
7 Meta. + Man. 50 31,20¢ 17,92¢ 19,84 6,750 6,750 8,906 10,93° 2,438 %
8 Meta. + Man. 50 31,20° 17,92¢ 19,84 6,750 6,750 8,906 10,93 2,438 %f
9 Axo + Dife. 100 60,20% 72,86* 79,38* 8320® 8320% 8531"° 8597%* 8432°
10 Propineb 100 46,40%  330° 3291 2770° 27,70®° 3085° 2881° 20,81°
11 Mancozeb 100 46,40%® 4261°" 4261° 29,00° 29,00° 30,69° 2861°¢ 21,38°
12 Co. oxide 100 0,7269 1,0667 3,808° -3,59¢ -3,59¢ -0,35" 1874 0,000"
13 Dife. 100 60,20%  76,89%  84,26% 88,80°% 8880°% 90,65 9147%® 91,00°
14 Pro. + Dife. 100 60,20%  77,77% 8529%  90,00® 90,008 92,00%® 93,31% 93,75%
15 Meta. + Man. 100 49,50* 50,98°  46,27°  29,40° 2940° 27,26% 2456° 7,812°
MICI'C }’, nghfa **x **x ** ** *%x *%x **x **
CV(%) 8,78 11,64 7,39 12,33 10,23 6,38 6,37 3,73

Ghi cha: Céc gia trj trong cing mét ct theo sau bgi mét hodc hai chiz cai giong nhau thi khdng khac biét & mitc v nghia 5% qua phép thir
Duncan; ** Khéac bi¢t ¢ mizc y nghia 1%; Axo + Dife: Azoxystrobin + Difenoconazole; Co. Oxide: Couprous oxide; Dife: Difenoconazole;
Pro. + Dife: Propiconazole + Difenoconazole; Meta. + Man: Metalaxyl +Mancozeb.
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O Bang 4.24 dung nong d6 50 ppm qua cac loai hoat chat thi thay hiéu lyc cua
hoat chat Propiconazole + Difenoconazole, Difenoconazole va Azoxystrobin to ra co
hiéu qua cao ddi véi nim Colletotrichum truncatum tir 83,00% dén 93,7%.

Tang nong d6 100 ppm qua cac thoi diém theo ddi, thi hiéu luc cua cac hoat chat
Vvan to ra c6 hiéu qua cao so véi cac nghiém thuc sir dung hoat chat khac trong d6 van
la hoat chat Azoxystrobin + Difenoconazole, Propiconazole + Difenoconazole va
Difenoconazole c6 hiéu luc thudc rat cao tir 84,3% dén 93,7%. Chinh vi vay ma cac
hoat chat dé 1am wc ché nim Colletotrichum truncatum van la hoat chat Azoxystrobin
+ Difenoconazole, Propiconazole + Difenoconazole va Difenoconazole chi ¢ nong do
50 ppm 1a di c6 hiéu qua cao tir 83,07 dén 93,75%. Két qua nay ciing phu hop véi
Chacko & Gokulapalan (2014), sir dung hoat chat propiconazole 0,05% va
difenoconazole 0,1% da &rc ché hoan toan sy phat trién cia nam C. capsici (100%) va
t6t hon tat ca thudc diét ndm khac (Bang 4.24; Hinh 4.19 va Hinh 4.20).

Pro + Dif\ W Dif s\
Y AR
L ! 4

N PVt + .\Ia\,
W \

d6 50 ppm & 120 gio sau khi ciy. 100 ppm & 120 gio sau khi cay.
4.5.1.2 Kha ning wc ché dwong kinh cia tan nAm Colletotrichum gloeosporioides,
Colletotrichum truncatum va hiéu lwc cia mét sé loai thudc sinh hec.

Kha nang @c ché cua cic hoat chat sinh hoc ddi véi nim Colletotrichum
gloeosporioides gy bénh than thu trén thanh long duoc thé hién qua Bang 4.25 va
Bang 4.26.

Bang 4.25 cac hoat chat thudc sinh hoc ¢6 anh hudng dén duong kinh tan ndm
Colletotrichum gloeosporioides qua cac thoi diém theo ddi. Puong kinh tan nam ¢ céc
nghiém thuc khac biét rat c6 y nghia & muc thong ké 5%. Nam Colletotrichum
gloeosporioides bi &c ché manh dudng kinh tan nam 1a hoat chat Polyoxin complex
(8,1 mm) va Cytosinpeptidemycin (9,6 mm) va khac biét c6 y nghia thong ké & 24 gio
sau khi cdy. O thoi diém 48 gio sau cdy, nghiém thic st dung hoat chat Polyoxin
complex va Anacardic acid c6 dudng kinh tan nim bij wc ché (12,6 mm va 18mm) va
khac biét c6 ¥ nghia so voi dbi chitng (31,1 mm). O thoi diém 72, 96 va 120 gid sau
cay, nghiém thuc sir dung hoat chat Polyoxin complex va Anacardic acid van tGc ché
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duong kinh tan ndm cao nhéat va khac biét rat c6 y nghia so véi nghiém thic doi
chung.

Bang 4.25: Anh huong cua cdc hoat chat sinh hoc dén dwong kinh tan ndm (mm)
Colletotrichum gloeosporioides qua céc thoi diém theo doi.

NT  Hoat chét Thoi diem theo doi (gio sau cay)

24 48 72 96 120
1 Chitosan 151* 28,7 42,6 56,0° 68,7°
2 Polyoxin complex 8,1° 12,6' 16,3° 19,3 22,2
3 Ningnamycin 134°  275° 43,7° 58,4° 71,9°
4 Cytosinpeptidemycin 96°¢  19,7° 29,9° 41,1° 51,7
5 Anacardic acid 10,3°  18,0° 26,4¢ 34,7° 42,7°
6 PC 15,7 31,1° 47,0° 64,6° 79,6°
MI'IC }’, nghia *%* ** ** ** **
CV (%) 2,6 1,5 2,1 1,4 1,3

Ghi cha: Céc gia tri trong cling mét cét theo sau béi mét chir cai giong nhau thi khong
khac biét o murc y nghia 5% qua phép thir Duncan; ** Khéc biét ¢ mirc y nghia 1%. )
Bang 4.26 tat ca cac nghiém thac déu cho hiéu luc ac ché d6i véi nam
Colletotrichum gloeosporioides hiéu lyc wc ché giita cac nghiém thic khéc biét rat co
¥ nghia thong ké 1%. O thoi diém 24 gio sau cay, cac nghiém thic sir dung hoat chat
Polyoxin complex ¢0 hiéu luc cao va khac biét khong co y nghia so véi cac nghiém thic
con lai. Tir thoi diém 48 dén 120 gio sau cdy, nghiém thiic Polyoxin complex ciing co
hiéu luc tang tir 59,4% 1én dén 72,1% va khéc biét rat co ¥ nghia so véi nghiém thic
d6i ching.
Bang 4.26: Hiéu luc (%) cua cdc hoat chat sinh hoc ddi véi nam Colletotrichum
gloeosporioides qua cac thoi diém theo doi.

Thoi diém theo dbi (gior sau cay)

NT Hoat chat

24 48 72 96 120
1 Chitosan 4,1° 7.7° 9,3¢ 13,4° 13,7°
2 Polyoxin complex 48,72 59,4° 65,22 70,22 72,12
3 Ningnamycin 14,3° 11,6¢ 7,0° 9,7° 9,7°
4 Cytosinpeptidemycin 38,9" 36,7° 36,3° 36,5° 35,1°
5  Anacardic acid 34,3 42,1° 438" 46,4° 46,4°
M]:rc }’, nghfa **x *%* *%* ** **
CV (%) 6,1 3,2 2,4 2,1 2,0

Ghi chu: C&c gia tri trong clng mét cét theo sau bai mét chi cai giong nhau thi khéng khac
bi¢t o murc y nghia 5% qua phép thir Duncan; ** Khac biét ¢ murc y nghia 1%.

Kha ning wc ché cua cac hoat chat sinh hoc ddi voi duong kinh tan niam
Colletotrichum truncatum gay bénh than thu trén cdy thanh long duoc thé hién qua
Bang 4.27 cho thay cac hoat chét sinh hoc c6 anh huong rat Ion dén duong kinh tan
nam qua cac thoi diém theo ddi. Puong kinh tan nam Colletotrichum truncatum & cac
nghiém thtc khac biét rat co ¥ nghia & mic thdng ké 5%. So véi nam Colletotrichum
gloeosporioides, Colletotrichum truncatum phat trién cham hon, sau 168 gid ciy
duong kinh chi dat 77,6 mm & nghiém thie di ching.
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Bang 4.27: Anh huéng cua cac hoat chét sinh hoc dén dwong kinh tan ndm (mm)
Colletotrichum truncatum qua cac thoi diém theo doi.

Thoi diém theo dbi (gio sau ciy)

NT Hoat chat 24 48 72 9 120 144 168
1 Chitosan 8,7° 189*° 309 41,9 548" 644° 740°
2 Polyoxin complex 50° 50° 51° 54° 60° 84% 12,9°
3 Ningnamycin 6,1° 14,9° 249" 349" 448° 550° 61,7°
4 Cytosinpeptidemycin ~ 5,3% 13,3° 22,9° 30,6° 403" 489" 588"
5  Anacardic acid 519 116" 17,2% 232% 272° 32,5° 38.2°
6 DC 9,8 18,9° 311%° 42,3* 554* 67,00 77,6
Ml:fc }’, nghTa *%* ** ** ** ** ** **
CV (%) 3,2 2,2 2,5 1,2 06 11 0,8

Ghi chu: C4c gia tri trong cling mét cét theo sau bsi mét chiz cai giong nhau thi khong
kh&c biét o mirc y nghia 5% qua phép thir Duncan; ** Khac biét o mirc y nghia 1%.

O thoi diém 24 gio sau ciy, cac nghiém thic sir dung hoat chat Polyoxin
complex, Cytosinpeptidemycin, Anacardic Acid c6 su phat trién tan nAm khong dang
ké lan luot 1a 5,0 mm, 5,0 mm, 5,3 mm va 5,1 mm, giita cac nghiém thtac khac biét
khong c6 ¥ nghia voi nhau nhung khac biét rat c6 ¥ nghia so v6i déi chang. Tur thoi
diém 48 gio dén 96 gio sau cay, nghiém thic s dung hoat chat Chitosan c6 duong
kinh tan nim twong dwong d6i chung. Nghiém thac sit dung hoat chat Polyoxin
complex va Anacardic acid 1am @c ché duong kinh phat trién tan nam so véi nghiém
thac Ningnamycin va Cytosinpeptidemycin & céc thoi diém tir 48 dén 120 gid sau khi
cay.

Hiéu luc cta cac hoat chat sinh hoc d6i véi nAm Colletotrichum truncatum ciing
tuong ty doi voi ndm Colletotrichum gloeosporioides. Hoat chat Anacardic Acid va
Polyoxin complex déu c6 kha ning wc ché nim Colletotrichum truncatum va
Colletotrichum gloeosporioides, nhung hiéu luc cta thudc sinh hoc thé hién rd ddi voi
nam Colletotrichum truncatum (Bang 4.28)

Bang 4.28: Higu luc (%) cua cic hoat chét sinh hoc dbi véi nam Colletotrichum truncatum
qua cac thoi diém theo doi.

N < Thoi diém theo dbi (gio sau cay)

T  Hoatchat 24 48 72 9 120 144 168
1  Chitosan 11,3 33 04 09 11" 39" 47
2 Polyoxin complex 492° 745* 833" 872° 891" 875" 834
3 Ningnamycin 384> 2379 199 176" 19,0° 18,1° 20,5
4  Cytosinpeptidemycin 458 32,1° 264° 27,6° 27,2% 27,0 242°
5  Anacardic Acid 48,0° 40,0° 44,7° 452° 509° 515 50,8
MI'J.’C y nghia ** ** ** ** *%* ** **
CV (%) 4,9 3,5 3,8 11 07 1,4 1,1

Ghi chu: C4c gia tri trong cing mét cét theo sau bsi mét chir cai giong nhau thi khong khac
bi¢t & mizc y nghia 5% qua phép thir Duncan; ** Khac biét o mirc y nghia 1%.
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Bang 4.28 cho thiy cac nghiém thtrc hoat chét sinh hoc déu cho hiéu qua trong
viéc trc ché sy phat trién cua ndm Colletotrichum truncatum, hiéu luc trc ché gitra cac
nghiém thtrc khac biét rat co ¥ nghia & mirc thong ké 5%. O thoi diém 24 gio sau cdy,
nghiém thtrc st dung hoat chat Polyoxin complex, Cytosinpeptidemycin, Anacardic
Acid khac biét khong c6 ¥ nghia véi nhau vé hiéu lyc e ché tan nAm nhung khéc biét
rat ¢6 ¥ nghia so voi nghiém thtrc con lai. Tur thoi diém 48 gio dén 96 gio sau cay,
nghiém thirc sir dung hoat chit Polyoxin complex ludn cé hiéu luc trc ché sy phat trién
clia tan ndm cao 13 87,2% (& thoi dém 96 gid sau cdy), giira hai nghiém thuc khac biét
khong c6 ¥ nghia véi nhau vé mit thong ké nhung khéc biét rat c6 y nghia so véi cac
nghiém thtrc con lai.

O thoi diém 168 gio sau ciy, nghiém thuc sir dung hoat chat Polyoxin complex
v6i hiéu luc e ché 1a 83,4%, khac biét rat co y nghia vdi cac nghiém thirc con lai. Cac
nghiém thirc con lai c6 hiéu luc e ché trung binh tir 20,5% dén 50,8%. Nghiém thirc
str dung hoat chat Chitosan t6 ra khong c6 hiéu qua trong viéc trc ché su phat trién tan
nam Colletotrichum truncatum khi c6 hiéu luc trc ché thap nhat 1a 4,7%.

Vay, Hoat chat Azoxystrobin + Difenoconazole, Propiconazole +
Difenoconazole va Difenoconazole va Polyoxin complex cd hiéu qua @c ché nim gay
bénh thén thu thanh long véi hiéu luc tir 72% dén 93,75%.

4.5.2 Két qua xac dinh hiéu qua déi véi nam Colletotrichum truncatum cia mét so
loai dich trich thao méc é ndng dd 2%, 3% va 4%.

Dé danh gia hiéu qua cua cac loai dich trich thao moc & cac nong do 2%, 3% va
4% duoc trinh bay & Bang 4.29 qua cac thdi diém theo di thi cac nghiém thic dich
trich thao moc & 2% khéc biét rat c6 y nghia 5% so nghiém thtc dbi ching. Trong do,
nghiém thirc dich trich cdy mong tay to ra hiéu qua nhat 1am e ché hoan toan duong
kinh tan nam Colletotrichum truncatum phét trién va khéac biét rat c6 y nghia so vdi
nghiém thirc d6i chitng va nghiém thic dich trich ciy xwong rong.

Tuong tu nhu vay, & ndng d6 dich trich 3% thi két qua twong duong gidng nhu &
nong dd 2% van la nghiém thac dich trich cdy méng tay to ra c6 hiéu qua lam wc ché
nim phét trién.

O ndng do dich trich 4% thi nghiém thuc dich trich cAdy mong tay, cay cu dau (ca
san) va cdy xuong rong lam @c ché nam Colletotrichum truncatum qua céc thoi diém
theo ddi, trong d6 dich trich cdy mong tay va cay ca dau lam &c ché kha cao va khac
biét rat co y nghia 5% so véi nghiém thirc ddi chirng va dich trich cay xwong rong.

Nhu vay qua str dung cac loai dich trich ¢ ndng d6 2%, 3% va 4% thi thay rang
dich trich cdy mong tay c6 hiéu qua cao nhat lam wc ché hoan toan nam
Colletotrichum truncatum phat trién, ké dén la dich trich cay cu dau. Chinh vi thé khi
sir dung dich trich cdy mong tay 1am &c ché nim Colletotrichum truncatum st dung
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nong d6 2% la da. Pdi vai dich trich cay xuong rong thi st dung néng do cao hon 1a
3% (Bang 4.29)

Hiéu luc mot sb loai dich trich thao moc ¢ cac nong do 2%, 3% va 4% trong diéu
kién phong thi nghiém duoc trinh bay qua Bang 4.30 vé hiéu luc caa cac loai dich trich
thao moc ¢ ndng do 2%, 3% va 4% thay rang dich trich cdy mong tay to ra c6 hiéu luc
cao nhat 93,75% so véi dich trich cay cu dau (cu san), ciy xuong rong diéu nay cho
thdy rang dich trich cdy méng tay rat cé trién vong trong cac thi nghiém tiép theo vi
hiéu lyc cua dich trich cdy méng tay co6 két qua twong dwong véi hoat chat
Azoxystrobin + Difenoconazole. Két qua nay ciing duoc ghi nhan bai Nuchnuanrat
(2009) danh gia hiéu qua dich trich méng tay ddi véi nim Colletotrichum musae,
Fusarium sp. va Lasiodiplodia cho thiy dich trich cdy méng tay wc ché hoan toan
duong kinh cua cac nAm phat trién diéu nay cho thiy phu hop véi tac gia Francois et
al. (2002) hoat tinh khang nim cua peptide tong hop cé ngudn gbc tir Impatiens
balsamina cd tiém ning trong viéc phong chéng nhiém niam bénh trén cay trong.
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Bang 4.29: Kha ning ¢ ché duong kinh caa tan nim Colletotrichum truncatum (mm) trén cac loai thao moc & 3 néng do & céc thoi
diém theo ddi.

STT Dich trich Nong do Puwong kinh (mm) tan ndm Colletotrichum truncatum ¢ cac thai diém theo dai.

i (%) 24 48 72 96 120 144 168 192
1 Cu dau 2 6,4 “® 139 % 203 %® 276" 343" 415 530 “ 633 °
2 Cu dau 3 61 % 108 * 163 ° 236 “ 304 ° 37,1 ¢ 44,0 ¢ 53,9 ¢
3 Cu dau 4 53 ° 79 112" 14,7 ¢ 17,3 ¢ 21,1 ¢ 29,6 © 37,4 °
4 Méng tay 2 50 ° 50 " 5,0 ¢ 5,0 ° 5,0 ° 50 " 50 " 50 "
4 Méng tay 3 5,0 ° 50 " 5,0 ¢ 5,0 ° 5,0 ® 50 f 50 f 50 f
5 Méng tay 4 50 ° 50 " 5,0 ¢ 5,0 ° 5,0 ° 50 " 50 " 50 "
6 Xuong rong 2 102 ° 196 ® 295 *® 394 °* 48,7 *® 56,5 & 685 * 788 °
7 Xuong rdng 3 80° 160 ™ 256 ™ 340 %® 434 *® 528° 644 ® 746 ®
9 Xuong rong 4 71 146 °© 241 298 ™ 390 ™ 480 " 585 " 69,6 "
10  Pbi chung - 126 % 225°%  340°% 415 ° 50,5 ° 62,5 ° 747 ° 80,0 °
MI’IC }’] ngh'Ia ** ** ** ** ** ** ** **
CV (%) 6,15 7,07 6,24 9,59 7,86 6,00 5,94 3,67

Ghi cha: Céc gia tri trong cing mét cét theo sau bdi mét chi cai giong nhau thi khéng khac biét ¢ mite y nghia 5% qua phép thie
Duncan; ** Khac bi¢t o mirc y nghia 1%.
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Bang 4.30: Két qua hiéu luc (%) maot s6 loai dich trich thao moc ¢ ndng do 2%, 3% va 4% dbi nim Colletotrichum truncatum.

N Nong do Hiéu luc (%) ciia mot s loai dich trich thao méc & céac thoi diém theo doi (gio)
STT  Dich trich ©%) 24 48 72 9% 120 144 168 102
1 Cu dau 2 4920 ® 38,03 “ 40,30 Y 3310 “ 31,80 “ 3358 “ 2899 “ 20,88 ¢
2 Cu dau 3 51,50 *° 51,72 ™ 5183 " 4250 * 3940 ¢ 4063 ¢ 41,12 ¢ 3256 °©
3 Cu dau 4 57,40 ® 64,90 * 6708 ° 6440 *® 6569° 6624° 6034° 5319 °
4 Méng tay 2 60,20 ° 77,77 * 8529 * 8780 % 90,06 * 9200* 9331 % 9375°?
4 Méng tay 3 60,20 ° 7777 % 8529 87,80 * 90,06 ® 9200 % 9331 % 9375 @
5 Méng tay 4 60,20 ° 77,77 * 8529 * 8780 % 90,06 * 9200°% 9331 % 9375°
6 Xuong rong 2 18,60 ¢ 1263 © 1318 ¢* 4300 ¢ 3068 ¢ 9628 ¢ 8208 ° 1500 '
7 Xuong rdng 3 36,10 © 2865 * 2470 ®° 17,70 © 1361 * 1547 ¢ 1382 ® 6,690
9 Xuong rong 4 4310 ° 3491 “ 2914 ¢ 2720 2245 °* 2318 * 2165 * 1294 *
Mﬁ.c }’, nghi‘a ** ** ** ** ** ** ** *%*
CV (%) 6,15 7,07 8,81 9,50 7,61 15,28 12,57 8,36

Céc gia trj trong cling mét cét theo sau bai mét chiz cai giong nhau thi khdng khac biét ¢ mice y nghia 5% qua phép thir Duncan.

** Kh&c biét o mirc y nghia 1%.
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Hinh 4.21: Anh huéng céc dich trich & nong  Hinh 4.22: Uc ché cua cac dich trich néng
do 2% doi vai nam Colletotrichum truncatum d0 4% doi v6i nam  Colletotrichum
6 168 gio. truncatum ¢ 168 gio.
Ghi cht: MT- dich trich cAy mong tay; CD-dich trich cay cu dau (ct san); XR- dich trich
cdy xuong rong; DC- dbi ching.

Vay dich trich cdy mong tay c6 hiéu qua cao nhat d6i véi duong kinh tan nam
gay bénh théan thu trén thanh long va ndng d6 2% c6 hiéu luc dich trich 1a 93,75%

4.5.3 Kha niing d6i khang cia cac chiing xa khuan va vi khuan Bacillus spp. véi
nam Colletotrichum gy bénh than thw thanh long & diéu kién phong thi nghiém.

45.3.1 Két qua doi khang caa cac ching xa khuan véi nam Colletotrichum
truncatum gay bénh than thw trén thanh long.

Két qua Bang 4.31 cho thdy: O thoi diém 5 ngay sau khi cdy dong xa khuan
TGS c6 ban kinh vanh khin vé khuan 16n nhat (11,25 mm), ké dén dong TG17 (10,00
mm) nhung dén thoi diém 7 ngay sau khi cdy, 2 dong xa khudn c6 ban kinh vanh vo
khudn khéng thay doi nhiéu 1a TG12 (9,00 mm) va TG17 (8,75 mm) khac biét rat co y
nghia thong ké so véi cac dong con lai.

Két qua nay kéo dai dén 9 ngay sau khi cdy 2 dong xa khuan van duy tri kha
ning d6i khang voi ban kinh vanh khan vo khuan lan luot 1 (8,16 mm) va (7,83 mm)
khac biét rat co ¥ nghia so v&i cac dong con lai. Theo thang dénh gia Prapagdee et al.
(2008), cac dong xa khuan c6 kha ning déi khang cao (ban kinh vanh khin vé khuén
tir 10 mm dén 19 mm) 1a TG17 (10 mm), TG8 (11,25 mm) & thoi diém 5 ngay sau khi
ciy. Bén 9 ngay sau khi cay van con giir dugc ban kinh vanh khian vo khuan 1a (8,16
mm) va (7,83 mm). Pac biét cac dong TG3, TG14, TG20 va BT4 c6 ban kinh vanh
khin v6 khuan rat thdp nhung c6 kha ning lam thay d6i mau sic va kich thudc tan
nam.

Bang 4.31: Ban kinh vanh khin v6 khuan ciia cac dong xa khuan véi
nam Colletotrichum truncatum
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Nghiém thirc Béan kinh vanh khiin v khuan (mm)

STT

5NSC 7 NSC 9 NSC
1 TG17 10,00 ® 8,75 ¢ 783 @
2 TG13 0,00 ' 0,00 ' 0,00 '
3 TG4 4,91 ° 1,66 © 1,66 ©
4 TG11 9,33 ¢ 5,58 °© 483 ™
5 BT1 783 °¢ 7,00 ° 591 P
6 BT2 2,00 © 0,50 ° 0,00 '
7 TG2 0,00 ' 0,00 ' 0,00 '
8 TGS 11,25 @ 7,16 ° 516 "
9 TG3 441 ° 0,16 0,00 '
10 BT4 233 ¢ 0,00 ' 0,00 '
11 TG12 9,00 9,00 ? 8,16 ?
12 TG14 2725 ¢ 0,00 ' 0,00 '
13 TG20 0,00 ' 483 °© 3,58 ™
14 TG18 1,58 0,83 ' 0,83
15 BT3 441 ¢ 3,08 ¢ 3,08 ¢

CV (%) 18,49 18,62 20,68

Murc v nghia *x *x *x

NSC: Ngay sau cay; C&c gia tri trong cling mét cét theo sau bgi mot
chér cai giong nhau thi khéng khac biét o mic y nghia 5% qua phép thue
Duncan; ** Khac biét o mirc y nghia 1%.

Qua Bang 4.32 hau hét cac ching xa khuan déu c6 hiéu suat dbi khang véi tan
nam Colletotrichum truncatum & cac muc d6 khac nhau. Trong d6, 3 dong xa khuén c6
hiéu suat d6i khang cao nhit 1a TGS (31,13%), TG12 (26,67%), TG14 (19,83%) & 5
ngay sau khi cay, nhung vao thoi diém 7 ngay sau khi cdy dén 9 ngay sau khi cay,
dong xa khuan TG12 c6 hiéu suat ddi khang cao nhat tir 48,78% dén 60,37% va khéc
biét rat co ¥ nghia thong ké voi cac dong xa khuan con lai. Nhu vay, qua cac thoi diém
khao sat chi c6 dong xa khuan TG12 vira c6 ban kinh vanh khan v6 khuan cao nhat
8,16 mm ¢ 9 NSC va hiéu suat d6i khang cao dao dong tir 26,67 - 60,37% qua céc thoi
diém khao sat 13 5, 7 va 9 NSC (Hinh 4.23)
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Bang 4.32: Hiéu suat dbi khang (%) cua cac dong xa khuan voi ndm
Colletotrichum truncatum
STT Nghiém thirc Hiéu suat doi khang & cac thoi diem (%)

5NSC 7 NSC 9 NSC
1 TG17 7,52 c 31,08 “ 46,29
2 TG13 6,10 % 17,38 ®© 35,00 ©
3 TG4 1,03 ¢ 17,19 ® 35,55 ©
4 TG11 957 “ 27,49 ¢ 43,89 ¢
5 BT1 11,98 P 34,18 P 46,29
6 BT2 0,34 ¢ 18,64 © 35,74 ©
7 TG2 203 ™ 19,34 ®© 36,67 ©
8 TGS 31,13 3947 ° 50,74 "°
9 TG3 15,32 ¢ 34,63 P 44,62 °
10 BT4 7,52 cde 28,91 43,88 °
11 TG12 26,67 ° 48,78 *° 60,37 °
12 TG14 19,83 ® 35,92 ™ 50,18 ™
13 TG20 15,03 ¢ 33,70 P 46,66
14 TG18 2,71 ©"9 20,48 °© 38,51 ©
15 BT3 13,71 b 39,73 ° 53,3 °

CV (%) 18,51 5,66 2,59

Murc v nghia *x *x *x

Ghi cha: C4c gia trj trong cling mét cét theo sau bdi mét chi cai giong
nhau thi khéng khac biét ¢ mire y nghia 5% qua phép thir Duncan. Sé
liéu dwoc chuyén déi sang acrsin(X)“trude khi xir Iy; ** Khac biét ¢
murc y nghia 1%.

Hinh 4.23: Hiéu suat d6i khang cua céac dong xa khuan véi nim
Colletotrichum truncatum & thoi diém 9 ngay sau khi cay.

45.3.2 Két qua doi khang caa cac ching xa khuan véi nam Colletotrichum
gloeosporioides gay bénh than thw trén thanh long.

Tir két qua Bang 4.33 ghi nhan & thoi diém 5 ngay sau khi cay, dong xa khuan
TG17 ¢6 ban kinh vanh khan v6 khuan 16n nhét (14,75 mm) khac biét rat c6 y nghia
thong ké so véi cac dong xa khuan con lai. Pén 7 ngay sau khi cdy, dong xa khuan
TG17 van giit ban kinh vanh khan vo khuan cao nhit (12,41 mm). Trong d6 dong xa
khuan TGS, TG3, TG18 khong xuat hién ban kinh vanh khin v6 khuan & 5 NSC
nhung xuat hién béan kinh vanh khan vo khuan ¢ 7 ngay sau khi cdy véi ban kinh vanh
khin v6 khuan 4,83 mm, 3,08 mm, 3,25 mm. Két qua nay kéo dai dén 9 ngay sau khi
cay.
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Bang 4.33: Ban kinh vanh khin vong v6 khuan cua cac ching xa khuan
véi nam Colletotrichum gloeosporioides.
Nghiém thic Béan kinh vong v6 khuan (mm)

STT 5NSC 7 NS 9 NS
1 TG17 14,75 2 12,41 ® 11,5 @
2 TG13 5,58 © 450 4,00 ™
3 TG4 5,16 ¢ 0,75 © 0,00 ©
4 TG11 9,33 ° 4,83 516 ©
5 BT1 4,25 4,16 ¢ 416
6 BT2 0,00 ® 0,00 © 0,00 ©
7 TG2 0,00 © 0,00 © 0,00 ©
8 TG8 0,00 © 4,83 4,16
9 TG3 0,00 © 3,08 ¢ 1,25 ©
10 BT4 0,00 ® 0,41 °© 0,00 ©
11 TG12 891" 7,66 ° 6,58 P
12 TG14 0,00 ® 0,00 © 0,00 ©
13 TG20 3,75 ¢ 0,41 © 0,00 ©
14 TG18 0,00 © 3,25 ¢ 3,25 ¢
15 BT3 5,25 ¢ 1,00 © 0,00 ©

CV (%) 15,87 23,63 21,65

Murc v nghia *x *x *x

Ghi cha: C4c gia tri trong cling mét cét theo sau bdi mét char cai giong
nhau thi khdng khac biét ¢ mirc y nghia 5% qua phép thir Duncan; **
Khé&c biét ¢ mire y nghia 1%.
Tir Bang 4.34 dong xa khuan TG17; TG11 giit hiéu suat dbi khang cao nhat
71,33%, 58,14% khac biét rat c6 y nghia thong ké véi cac dong xa khuan con lai.
Bang 4.34: Hiéu suat d6i khang (%) cua cac dong xa khuan voi ndm

Colletotrichum truncatum.
STT Nghiém thirc

Hiéu suit d6i khang & céc thoi diém (%)

5NSC 7 NSC 9 NSC
1 TG17 57,09 2 64,72 2 71,33 2
2 TG13 14,92 © 33,71 “ 46,67 Pce
3 TG4 19,61 © 32,34 @ 44,07 coef
4 TG11 40,04 ° 51,15 P 58,14 °
5 BT1 15,29 © 38,86 © 50,92 P
6 BT2 4,00 © 17,27 45,37 bodef
7 TG2 12,91 « 25,82 40,37 %f
8 TG8 15,70 ° 28,07 * 39,81 %M
9 TG3 15,35 © 24,86 % 35,55 ©f
10 BT4 5,27 % 13,79 ¢ 27,77 ¢
11 TG12 34,56 ° 50,45 ° 56,11 ™
12 TGl4 14,30 © 33,63 “ 45 55 bedef
13 TG20 16,62 © 26,81 % 37,96 M
14 TG18 9,80 °d 28,99 ¢ 42,96 cdef
15 BT3 9,22 cde 19,76 M 32221

CV (%) 13,97 7,25 7,29

Mturc y nghia *x *x **

Ghi chu: Céc gia tr; trong cling mét cét theo sau bsi mét chiz cai giong
nhau thi khéng khac biét o mirc y nghia 5% qua phép thir Duncan. So liéu

dwge chuyén doi sang acrsin(X)

nghia 1%.

12
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Nhu vay, qua danh gia kha ning d6i khang cua 15 dong xa khuan v6i nim C.
gloeosporioides, dén thoi diém 9 ngay sau khi cy thi dong xa khuan TG17 c6 kha
ning dbi khang cao nhit (theo thang danh gia cua Prapagdee et al., 2008). Thé hién
qua ban kinh vong v6 khuédn va hiéu sudt ddi khang 1an luot 1a 11,5 mm, 71,33%. Mot
s6 nghién cau ghi nhan dugc xa khuan cé kha niang Gc ché bénh than thu do
Colletotrichum gloesporioides (Gomes, 2001).

Hinh 4.24: Kha nang d6i khang cua cac dong xa khuan vai ndm
Colletotrichum gloeosporioides ¢ thoi diém 9 ngay sau khi cay
45.3.3 Kha ning d6i khang cua cac dong vi khuan Bacillus véi nam
Colletotrichum truncatum gay bénh than thw trén thanh long.

Két qua Bang 4.35 ghi nhan ¢ 5 ngay sau khi ciy, 3 dong vi khuan Bacillus 12
142, VT-N-BS 2 v TG-TL-BS 1 c6 ban kinh vanh khin vong vo khuan Ién nhat
(8,00 - 8,17 mm), gitra ching sy khac biét khong c6 y nghia, nhung khac biét co y
nghia so v&i cac dong vi khuan con lai. Ké dén la dong VK 3 (7,17 mm) khdng khac
biét so voi cac dong TG-TL-BS 2 (6,67 mm), VL-N-BS 2 (6,5 mm), VK TL (6,5
mm) nhung khéc biét so vai cac dong con lai. Bén 7 NSC dong 142, VT-N-BS 2 va
TG-TL-BS1 van duy tri dugc béan kinh vanh khan vong vé khuan Ién nhét (8,00 mm),
ké dén VK 3 (7,0 mm) TG-TL-BS 2, VL-N-BS 2 (6,67 mm), VK TL (6,5 mm) khac
biét rit c6 nghia so v4i cac dong con lai va giira chiing khong c6 su khéc biét, trong do
dong TG-TL-BS3 ¢6 ban kinh vanh khin vong vo khuan nho nhat (0,00 mm), céc
dong con lai c6 ban kinh vanh khin vong vo khuan tir 0,833 - 5,50 mm. Két qua nay
kéo dai dén 9 ngay sau khi cay.

Bang 4.35: Ban kinh vanh khan vong v khuan cua 26 dong vi khuan Bacillus di véi nam
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Colletotrichum truncatum.

Bén kinh vanh khin vong vo khuan (mm)

Nghiém thirc

5NSC 7 NSC 9 NSC
TB-TL-BS1 4,83 *© 4,67 4,50 *
TB-TL-BS 2 3,50 o 333 ™ 2,50 "
TB-TL-BS 3 3,83 383 ™ 3,67 9"
TB-TL-BS 4 4,00 " 4,00 3,83 "
LA-TL-BS 1 3,83 3,67 ™ 3,50 9"
TG-TL-BS 1 8,00 ? 8,00 ? 8,00 ?
TG-TL-BS 2 6,67 ™ 6,67 ° 6,67 "
TG-TL-BS 3 0,33 X 0,00’ 0,00 ¥
TG-X-BS 4 317 " 3,17 & 3,17 ™
DN-X-BS 1 1,50 ! 1,17 " 0,00 ¥
DN-X-BS 2 4,67 4,67 % 4,00 ©"
DN-X-BS 3 5,17 % 5,17 5,00 ™
DN-X-BS 4 5,50 ¢ 5,50 © 533 °
DT-X-BS 1 3,83 & 3,67 1 3,50 ¢
DT-X-BS 2 1,33 ! 0,83 " 0,50 ¥
VL-N-BS 1 7,17 ° 7,00 ° 6,83 "
VL-N-BS 2 6,67 6,50 " 6,50 °
VT-N-BS 1 2,83 " 2,50 " 2,17}
VT-N-BS 2 8,00 2 8,00 2 8,00 ?
197 5,50 ¢ 5,00 4,67 %
199 3,83 3,50 " 3,33 9"
142 8,17 @ 8,00 ? 7,832
VK2 6,33 © 6,33 ° 6,33 °
VK3 7,17 ° 7,00 ° 6,67 °
BS 5,50 ¢ 5,50 © 4,67
VK TL 6,50 ™ 6,50 ° 6,50 "
CV (%) 6,81 6,49 7,29
*% *%* *%*

Mtic ¥ nghia

Ghi chi: NSC: Ngay sau cay; Cac gia tri trong cing mét cét theo sau baéi mét chiz cai giong
nhau thi khong khac biét o mirc y nghia 5% qua phép thir Duncan; ** Khac biét ¢ mucy
nghia 1%. ) ’ 7

Keét qua Bang 4.36 cho thay ¢ 3 ngay sau khi cay, trong 26 dong vi khuan khao
sat chi ¢6 1 dong vi khuan DN—-X-BS1 ¢6 hiéu suat d6i khang 1a 0. Cac dong con lai
déu c6 kha nang ddi khang v6i ndm Colletotrichum truncatum. Tuy nhién kha ning
d6i khang khac nhau trén timg dong vi khuan, trong d6 dong VL-N-BS2 ¢6 hiéu suat dbi
khang cao nhat (25,49%) va khac biét khong co ¥ nghia so voi dong TB-TL-BS4,
VL-N -BS 1, VK2, DN-X-BS4 va VK3 (17,65 - 19,61%) nhung khéc biét rat co y
nghia so v6i cac dong vi khudn con lai. O thoi diém 5 ngay sau khi cdy hiéu sut doi
khang déu ting & tat ca cac nghiém thirc, dong VL— N-BS 2 tiép tuc 6 hiéu suat d6i
khang cao nhét (43,41%) va khac biét khong c6 ¥ nghia so voi dong VK2, DN-X—
BS4 va VL-N-BS 1 (36,87 - 34,23 %) nhung khac biét rit c6 ¥ nghia so véi cac
dong con lai. O 7 NSC dong VL-N-BS 2 van c6 hiéu suit ddi khang cao nhat va
khong khac biét so vdi dong VK2, DN-X-BS 4 va VL-N-BS 1 (53,86 - 58,65%)
giita 4 dong vi khuan nay khong cé su khéc biét vé thong ké nhung khac biét rat c6
nghia so voi cac dong con lai. Két qua nay kéo dai dén 9 NSC, chi khac 1a hiéu suat
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d6i khang déu ting & tat ca cac nghiém thirc, trong d6 cao nhat van 1a & nghiém thirc
stt dung dong vi khuan VL-N-BS 2 (66,30%) va ké dén 1a VK2 (65,55%), DN-X—

BS 4 (64,44%).

Bang 4.36: Hiéu suat d6i khang cua 26 dong vi khuan Bacillus spp. dbi véi nim

Colletotrichum truncatum

Nghiém thirc

Hiéu suét d6i khang (%)

3NSC 5NSC 7 NSC 9 NSC
TB-TL-BS 1 1,96 ° 13,13 ' 35,06 ' 44,82 !
TB-TL-BS 2 16,67 30,90 ' 49,01 " 58,15 ©1
TB-TL-BS 3 4,90 ™ 19,08 " 36,97 ! 45,18 !
TB-TL-BS 4 19,61 * 34,18 P« 51,41 Pede 61,48
LA-TL-BS 1 12,74 bede 28,02 U0 48,04 " 57,41 ™"
TG-TL-BS 1 6,86 " 28,02 U0 4757 57,41 ™"
TG-TL-BS 2 12,74 Pece 31,54 bede 48,55 ©" 58,52 °f
TG-TL-BS 3 12,74 bede 23,67 " 43,75 " 51,48 '
TG-X-BS 4 15,69 P° 30,90 o 49,51 " 57,41 ™"
DN-X-BS 1 0,00 " 10,51 ' 28,35 X 40,00 *
DN-X-BS 2 13,73 > 24,95 ™ 42,23 " 51,85 '
DN-X-BS 3 15,69 P° 24,28 " 43,74 " 51,85 '
DN-X-BS 4 17,65 ¢ 38,13 ® 54,78 64,44
DT-X-BS 1 8,82 % 23,02 " 41,31 " 51,11 "
DT-X-BS 2 11,76 27,62 % 47,10 " 55,56 "
VL-N-BS 1 19,61 ® 36,87 *° 53,86 ¢ 63,33 ™
VL-N-BS 2 25,49 ? 43,41 ° 58,65 2 66,30 °
VT-N-BS 1 16,67 33,54 " 50,94 ™ 60,00 *
VT-N-BS 2 15,69 P° 33,51 b 51,41 % 61,11
197 3,92 9 28,26 % 4759 " 55,93 9"
199 11,76 o 26,26 1 45,64 ' 52,22 "
142 6,86 ©1 28,90 %™ 48,05 " 55,93 9"
VK2 19,61 * 42,08 * 56,70 * 65,56 2
VK3 17,65 *° 34,21 P 51,92 P« 61,85
BS 16,67 ™ 34,23 P 51,93 Pede 61,48 °
VK TL 11,76 °* 23,03 " 4327 " 50,74
CV (%) 11,74 5,13 2,47 1,19
M].’IC }’, nghia *%x *%* **x **x

Ghi cht: NSC: Ngay sau cay; CAc gid tri trong cling mét cét theo sau béi mét chir cai
glong nhau thi khéng khaC blet & Mikc Y nghia 5% qua phép thir Duncan. So liéu dirge

chuyén doi sang acrsm(X)

2truedre khi xir Iy; ** Khac biét ¢ Micc y nghia 1%.

Nhu viy, sau 9 ngdy quan sat kha ning trc ché tan nAm mau nim Colletotrichum
truncatum ciia 26 dong vi khuan trén méi truong PDA cho thay dong vi khuan VL-N—
BS 2, VK2 va DN-X-BS 4 ¢6 hiéu suat d6i khang cao nhat. Theo thang danh gia cua
Soytong (1988, duoc trich din boi Noveriza & Quimio, 2004)., dwa vao hiéu suat dbi
khang danh gia kha ning dbi khang cua cac dong vi khuin véi miu nim
Colletotrichum truncatum cho théy cac dong VL-N-BS 2, VK2, DN-X-BS, TB-TL-
BS 4, VL-N-BS 1, VK3, BS, TB-TL-BS 4 va VT-N-BS 2 c6 hi¢u suat d6i khang &

muc cao (Hinh 4.26)
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Hinh 4.25: Sy déi khang cua cac dong vi khuan vai loai nam Colletotrichum truncatum
& 9 ngay sau cay
4534 Két qua caa cac ching vi khuan Bacillus véi nam Colletotrichum

gloeosporioides gay bénh than thw trén thanh long.
Kha nang uc ché sy phéat trien tan nam Colletotrichum gloeosporioides cua 26

dong vi khuan trén méi truong PDA duoc thé hién qua ban kinh vanh khin vong vo
khuan Bang 4.37 va hiéu suat d6i khang Bang 4.38.

Bang 4.37: Béan kinh vanh khan vong v khuan cua 26 dong vi khuan Bacillus di véi nam
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Colletotrichum gloeosporioides.

Bén kinh vanh khin vong vo khuan (mm)

Nghiém thirc

5NSC 7 NSC 9 NSC
TB-TL-BS 1 300 " 2,50 3,50 "
TB-TL-BS 2 5,50 ¢ 4,66 " 6,33
TB-TL-BS 3 3,66 " 3,16 ™ 0,00 '
TB-TL-BS 4 1,00 1,00 ™ 1,33 Kk
LA-TL-BS 1 3,50 9" 2,66 ¢ 483
TG-TL-BS 1 6,16 « 5,66 %f 2,66 M
TG-TL-BS 2 6,16 6,16 % 5,66
TG-TL-BS 3 433 T 3,33 0,00 '
TG-X-BS 4 5,83 5,16 ¢ 4,83
DN-X-BS 1 0,83 0,66 ™ 0,00 '
DN-X-BS 2 3,83 1" 3,004 1,66 "k
DN-X-BS 3 5,33 % 5,00 ™ 5,33 %f
DN-X-BS 4 5,50 ¢ 5,00 ™ 0,00 '
DT-X-BS 1 6,00 533 ' 1,50
DT-X-BS 2 433 ™ 3,839 0,00 '
VL-N-BS 1 733 ° 733 ° 6,66 °°
VL-N-BS 2 10,83 *° 10,83 *° 8,00 *
VT-N-BS 1 300 " 2,66 X 450
VT-N-BS 2 6,66 6,33 ™ 7,66 ®
197 45 4,339 0,66 ¢
199 5,83 5,66 % 1,16 X
142 5,83 5,66 %f 3,50 "
VK2 750 ° 7,16 ¢ 7,66 ®
VK3 5,66 5,16 ™ 5,33 %f
BS 4,16 ™ 3,50 ¢ 1,00
VK TL 5,83 533 2,16 Y
CV (%) 7,87 8,59 13,58
Mtic ¥ nghia ** ** *x

Ghi chd: NSC: Ngay sau cay; Cac gia tri trong cung mét cét theo sau baéi mét chir cai
giong nhau thi khéng khac biét ¢ mirc y nghia 5% qua phép thir Duncan; ** Khac biét ¢
muc § nghia 1%. ) i

Két qua Bang 4.37, ¢ 5 ngay sau khi cay cua 26 dong vi khuan khao sat thi dong
vi khuan DN-X-BS 1 (0,83 mm) c6 vanh khin vong v6 khuan thip nhat va cao nhat 1a
VL-N-BS 2 (10,83 mm) khac biét rat co ¥ nghia so vai cac dong con lai. Két qua nay
duy tri d&én 7 ngay sau khi cay. O 9 ngay sau khi cdy ban kinh vanh khin vong vo
khuan giam ¢ tat ca cac nghiém thuc, trong d6 dong c6 ban kinh vanh khan vong vo
khuan cao nhat la dong VL-N-BS 2, VK2 va VT-N-BS 2 (tir 7,67 mm dén 8,00 mm)
khac biét rat co y nghia so véi cac dong con lai, nhung khong khac biét voi nhau.

Bang 4.38: Hiéu suit d6i khang cua 26 dong vi khuan Bacillus d6i voi nAm Colletotrichum
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gloeosporioides.

Nghiém thirc

Hiéu suét doi khang (%) & cac thai diém theo ddi

3NSC 5NSC 7 NSC 9 NSC
TB-TL-BS 1 15,68 "o 4248 ® 56,75 ¢ 64,07 "
TB-TL-BS 2 10,78 %' 33,32 avcde 48,00 °19 57,41 9"
TB-TL-BS 3 8,82 ™" 20,24 ™" 3559 48,15 *
TB-TL-BS 4 9,80 °f" 20,97 " 40,21 9™ 47,78 *
LA-TL-BS 1 13,72 o 31,43 Pede 43,55 ©'" 55,18 "
TG-TL-BS 1 2157 * 37,16 P 52,15 Pede 62,22 "
TG-TL-BS 2 14,70 Pecet 31,38 Pede 50,31 e 57,04 ©'"
TG-TL-BS 3 6,86 " 16,98 o 3559 4555 X
TG-X-BS 4 15,68 Poe 35,89 49,83 Pecet 58,89
DN-X-BS 1 294 ' 1496 " 325 ! 41,48
DN-X-BS 2 490 M 20,94 " 36,07 " 4518 X
DN-X-BS 3 10,78 %' 2481 9 44,34 ©9" 54,44 '
DN-X-BS 4 13,72 o 26,81 % 45,72 %fn 55,18 "
DT-X-BS 1 11,76 %' 28,84 co¢ 47 55 %fan 55,92 &t
DT-X-BS 2 12,74 419 34,03 e 49,46 "% 60,37 °*
VL-N-BS 1 19,61 ¢ 4,17 * 58,13 * 65,18 *
VL-N-BS 2 2451 ° 4441 ° 60,88 ° 68,52 *°
VT-N-BS 1 15,69 Pede 34,00 e 50,34 Pede 57,77 ©¢
VT-N-BS 2 2157 * 43,06 ° 56,75 ¢ 64,44 "¢
197 10,78 %' 27,41 45,61 %" 53,70 "
199 10,78 ™ 26,75 47,03 %" 57,78 ©'¢
142 9,80 °f" 20,87 " 41,17 o 52,96 M
VK2 17,65 2 37,21 57,67 64,81 *
VK3 16,66 o 37,25 54,01 2 58,52 %
BS 17,65 37,89 *° 54,01 2 62,59 >«
VK TL 9,80 ™" 20,85 " 39,25 M 50,00 "
CV (%) 10,92 7,89 4,59 2,15
Murc ¥ nghia e e ** e

Ghi cha: NSC: Ngay sau cdy; CAac gia trj trong cling mét cét theo sau bsi mét chiz cai
giong nhau thi knéng khac biét & mitc ¥ nghia 5% qua phép thir Duncan. Sé liéu duwoc

12

chuyén doi sang acrsin(X)"“trudc khi xir 1y; ** Khac biét & mice y nghia 1%.

Két qua Bang 4.38, & 3 ngay sau cay dong VL-N-BS 2 c6 hiéu suat d6i khang
cao nhat (24,51%) va khong khac biét so véi dong TG-TL-BS 1, VT-N-BS 2, VL-
N-BS 1, BS va VK2 nhung khéc biét rat co y nghia so véi cac dong con lai. O 5 ngay
sau cdy dong VL-N-BS 2 va VT-N-BS 2 la dong c6 hiéu suit d6i khang cao nhat
khéng khéac biét so vai cac dong VL-N-BS 2, VT-N-BS 2, TB-TL-BS 1, VL-N-BS
1, BS, VK3, VK2, TG-TL-BS 1, TG-X-BS 4, DT-X-BS 2, VT-N-BS 1 va TB-TL-
BS 2 (33,32% dén 44,41%) nhung khac biét rat c6 y nghia so voi cac dong con lai. O 7
ngay sau ciy va 9 ngay sau cay hiéu suat d6i khang déu ting & tat ca cac nghiém thic,
trong d6 cao nhat van la ¢ nghiém thirc str dung vi khuan VL-N-BS 2 (68,52%) va ké
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dén 1a VL-N-BS 1 (65,18%), VK2 (64,81%). Theo thang danh gia cta Soytong
(1988) cho théy c6 dong vi khuin VL-N-BS 2, VL-N-BS 1, VK2, VT-N-BS 2, TB—
TL-BS 1, BS va TG-TL-BS 1 c6 kha ning dbi khang cao v&i nim Colletotrichum
gloeosporioides vai c6 hiéu suit déi khang tir 61% - 68%. Qua d6 cho thdy dong VL—
N-BS 2 vira ¢6 hiéu suat ddi khang rat cao véi nam Colletotrichum gloeosporioides
vira c6 béan kinh vong vo khuan Ion. Pay 1a dong vi khuan c6 kha niang dbi khang tot
v6i nam Colletotrichum gloeosporioides trong diéu kién phong thi nghiém (Hinh 4.27)

Hinh 4.26: Sy d6i khang cua cac dong vi khuan Bacillus v6i loai nam Colletotrichum
gloeosporioides ¢ 9 ngay sau cay.

Viy: qua khao sat hiéu sat d6i khang ctia 26 chung vi khuan Bacillus d6i khang
v6i 2 loai nAm Colletotrichum truncatum va Colletotrichum gloeosporioides cho thay:
chi c6 dong vi khuan VL-N-BS 2 va VK2 14 c6 hiéu suat déi khang cao va ban kinh vanh
khan vong vo khuan 16n. Diéu nay cho thdy 2 dong vi khuan VL-N-BS 2 va VK2 c6 kha
ning tc ché cua ca 2 loai nim. Két qua twong tu ciing duoc ghi nhan boi He et
al.(1994), véi chang vi khuan BHCMS8.3 ¢ kha ning déi khang manh véi nim
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Colletotrichum scovillei gay bénh than thu 6t véi hiéu luc d6i khang 1a 81,58% sau 15
ngay khao sat o diéu kién phong thi nghiém.

4.5.4 Higu qua ciia mot so loai thudce hoa hoc, sinh hoc va dich trich thio mc ddi
v6i bénh than thw giy hai trén thanh long ¢ diéu kién nha lwéi

Két qua hi€u qua ctia mot s6 loai thudc hoa, sinh hoc va dich trich thao moc ddi
vo1 bénh than thu gay hai trén thanh long & diéu kién nha ludi véi nhiét do 28 - 32°C
va 4m do 1a 78 - 86% dugc ghi nhan dugc két qua nhu Bang 4.39.

Bang 4.39: Anh huong cia mot s6 loai thudc héa sinh hoc va dich trich thao moc Ién
duong kinh (cm) vét bénh than thu trén canh thanh long ¢ diéu kién nha ludi
Puwong kinh vét bénh (cm)
TKP 7 NSP 14 NSP 21 NSP

Nghiém thirc

Difenoconazole 5,80 4,68° 4,52 4,30 °
Azoxystrobin+Difenoconazole 4,40 3,90° 3,88 ¢ 3,86 ¢
Propiconazole+Difenoconazole 4,30 3,84° 3,66 ° 3,64°
Polyoxin complex 4,40 476" 5,00 5,28%
Xa khuan TG17 4,60 5,24% 5,88 " 7,16
Bacillus (VL-N-BS2) 4,60 4,84° 5,54 ° 7,46°
Impatien balsamina L. 4,40 474" 4,88 49¢
Nudc cat 5,00 6,6° 7,7° 11,52
Muc ¥ nghia ns il il il
CV(%) 22,77 17,23 14,55 19,14

Ghi chi: TKP: truéc khi phun; NSP: ngay sau phun; cac gia tri trong cing mgt cot theo
sau bai m¢t chir céi giong nhau thi khdng khac biét ¢ mirc y nghia 5% qua phép thi
Duncan; ** Khac bi¢t o mirc y nghia 1%, ns: khong khac biét y nghia.

Két qua tir Bang 4.39 cho thay, ¢ thoi diém trude khi phun thi cac nghiém thac
khong khéc biét y nghia théng ké so nghiém thizc d6i ching. Nhung dén thoi diém 7,
14 va 21 ngay sau khi phun nghiém thac sir dung Azoxystrobin + Difenoconazole va
Propiconazole + Difenoconazole va dich trich cdy mong tay dat hiéu qua cao va co
duong kinh vét bénh khac biét co ¥ nghia thong ké so véi nghiém thic con lai. O thoi
diém 14 NSP voi duong kinh vét bénh (3,66 cm) cua hoat chat Propiconazole +
Difenoconazole khéc biét co ¥ nghia thong ké so véi nghiém thixe doi ching (7,7 cm).

O thoi diém 21 ngay sau khi phun thi cac nghiém thiac phun Difenoconazole;
Azoxystrobin+Difenoconazole; Propiconazole+Difenoconazole; Polyoxin complex,
Xa khuan TG17, Bacillus (VL-N-BS2) va Impatien balsamina L diéu c6 duong kinh
vét bénh thap va khéc biét co y nghia thong ké so nghiém thuce ddi ching.

Két qua tr Bang 4.40 cho thiy ¢ thoi diém trudc khi phun chi s6 bénh ¢ céc
nghiém thac thi nghiém khac biét khong co ¥ nghia vé mat théng ké. Thoi diém 7
ngay sau phun cic nghiém thirc sir dung thudc hoa hoc Difenoconazole, Azoxystrobin
+ Difenoconazole, Propiconazole + Difenoconazole va dich trich mong tay déu cé hi¢u
qua ddi voi bénh than thu véi chi sb bénh thap lan luot 1a (23,40%; 19,50%; 19,20%;
23.70%) c6 su khac biét c6 ¥ nghia thong ké so voi ddi ching (33%).
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Bang 4.40: Anh huéng ciia mot s6 loai thudc héa sinh hoc va dich trich thao moc 18n chi
s6 bénh (%) than thu trén canh thanh long ¢ diéu kién nha ludi

Chi s6 bénh & cac thoi diém (%)
TKP 7 NSP 14 NSP 21 NSP

Nghiém thirc

Difenoconazole 25,90 2340° 22,60 21,50
Azoxystrobin+Difenoconazole 21,99 19,50 ° 19,40 ¢ 19,30 ¢
Propiconazole+Difenoconazole 21,50 19,20 ° 18,30 ¢ 18,20 ¢
Polyoxin complex 22,00  23,80® 2500 26,40
Xa khuan (TG17) 23,00  26,20%° 29,40 ° 35,80 °
Bacillus (VL-N-BS2) 23,20 24,20% 27,70 ° 37,30°
Impatien balsamina L. 22,20 23,70° 2440 2450
Nudc cat 25,00 33,00°  3850% 57,502
Mtrc ¥ nghia ns e e e
CV(%) 13,23 10,47 9,12 13,71

Ghi cha: TKP: truoc khi phun; NSP: ngay sau phun; Cac gia tri trong cung mot cét theo
sau bgi mét chiz cai giong nhau thi khong khac biét ¢ mitc y nghia 5% qua phép thir
Duncan; ** Khac biét o murc y nghia 1%, ns: khong khac biét y nghia.

Pén thoi diém 14 ngay sau phun, nghiém thic sa dung Propiconazole +
Difenoconazole c6 hiéu qua cao véi chi sé bénh thap (18,30%) c6 su khac biét rat co y
nghia vé& mat thong ké so véi nghiém thae ddi chiang véi chi sé bénh lan luot 1a
(29,40%; 27,7%:; 38,50%) khac biét c6 ¥ nghia vé mat théng ké véi cac nghiém thic
d6i ching.

Tir Bang 4.39 va Bang 4.40 cho thidy cic nghiém thic st dung hoat chat
Difenoconazole, Axoxystrobin + Difenoconazole, Propiconazole + Difenoconazole va
dich trich méng tay, Polyoxin complex déu c6 hiéu qua d6i voi bénh than thu trong
diéu kién nha ludi v6i dudng kinh va chi s bénh thap hon va cé sy khac biét c6 ¥
nghia v& mit théng ké. Két qua nghién ctiru cua Sundravadana et al. (2007) cho thiy
Azoxystrobin {rc ché hoan toan sy phét trién soi nim ciia C. gloeosporioides va hiéu
qua cao d6i voi bénh than thu trén xoai trén doéng rudng. Mit khac, Baggio et al.,
(2018) ciing ghi nhan azoxystrobin va difenoconazole c6 hiéu qua ddi véi quan thé C.
acutatum ¢ Brazil. Vdy cac hoat chit Difenoconazole; Axoxystrobin+Difenoconazole;
Propiconazole + Difenoconazole va Polyoxin complex, Xa khuan TG17, Bacillus (VL-
N-BS2) va Impatien balsamina L diéu c6 kha nang phong tri bénh than thu & diéu kién
nha luéi va dugc chon dé tiép tuc danh gia hiéu qua & diéu Kién ngoai dong.

4.5.5 Hiéu qua cia mot sé loai ndng dwoc va dich trich thao moc ddi véi bénh
than thw gy hai trén thanh long & diéu kién ngoai dong.

Truéc khi tién hanh xu Iy cac hoat chat, nhitng canh nhiém ning duoc cat tia
mang ra khoi vuon (Le Bellec et al., 2006). Két qua hiéu qua cua mot sb loai thube
hoa va dich trich thao moc ddi véi bénh than thu giy hai trén thanh long & diéu kién
ngoai dong vao mua mua dwoc ghi nhan két qua nhu Bang 4.41 va Bang 4.42.

115



Bang 4.41: Anh huong ciia mét s6 hoat chat hoa hoc va dich trich thao moc 1én dudng kinh
vét bénh than thu trén canh thanh long & dic¢u Kién ngoai dong

Puwong kinh (cm) vét bénhthan thu ¢ cic thoi diém

Nghiém thirc theo doi

TKP 7NSPL1  7NSPL2 14 NSPL2
Difenoconazole 50,35 36,68" 32,02 29,63
Azoxystrobin+Difenoconazole 52,91 43,15 39,00 23,30
Propiconazole+Difenoconazole 50,05 34,46 € 30,97°¢ 19,90
Impatien balsamina L. 53,66 46,57 41,27 26,45
Dbi ching 54,17 57,14 ° 59,88 68,62 °
Murc y nghia ns ** ** *x
CV(%) 7,08 14,62 16,23 21,01

Ghi chu: TKP: truéc khi phun; NSP: ngay sau phun; Cac gia tri trong cung mét cot theo
sau bagi m¢t chir cai giong nhau thi khéng khac biét o mirc y nghia 5% qua phép thur
Duncan.

** Kh&c biét ¢ mirc y nghia 1%; ns: khong khac biét y nghia. ’
Tu Bang 4.41 ¢ thoi diém 7 ngay sau phun lan 1, nghiém thac st dung thuoc

Propiconazole + Difenoconazole dat hidu qua cao nhét véi duong kinh vét bénh thap

(34,46 cm) khéc biét rat c6 y nghia vé mit théng ké so véi nghiém thic dich trich

mong tay (46,57 cm) va ddi chiing (57,14 cm). Tai thoi diém 7 ngay sau phun lan 2

nghiém thic s dung Propiconazole + Difenoconazole thi hiéu qua van tiép tuc cao

v6i duong kinh vét bénh thap (30,97 cm) khdng c6 su khéc biét vé mat thong ké so véi

nghiém thac Difenoconazole (32,02 cm), Azoxystrobin + Difenoconazole (39 cm),

dich trich mong tay (41,27 cm).

Bang 4.42: Anh huong cia mot s6 s6 hoat chat héa hoc va dich trich thao moc 1én ty I¢ bénh
than thu trén canh thanh long ¢ dieu Kién ngoai dong.

Ty 1 bénh (%) than thu ¢ cac thoi diém theo doi

Nghi¢m thire TKP  7NSPL1  7NSPL2 14 NSPL2
Difenoconazole 53,19 46,117 43,65 31,54
Azoxystrobin+Difenoconazole 53,49 44 50% 38,39 22,51°
Propiconazole+Difenoconazole 51,05 28,91 ° 27,48 ¢ 14,70°
Impatien balsamina L. 50,76 37,10 32,43 28,55"
Déi chimg 51,72 55,64 ° 58,01 ° 69,87
Mtrc y nghia ns il il *x
CV(%) 6,15 10,7 7,88 19,74

Ghi chu: TKP: trusc khi phun; NSPL: ngay sau phun lan; céc gia tri trong cting mét cét theo
sau bai m¢t chir cai giong nhau thi khéng khac biét o mikc y nghia 5% qua phép thir Duncan;
** Khac bi¢t o mirc y nghia 1%, ns: khong khac bi¢t y nghia.

Tur két qua Bang 4.42 ¢ thoi diém trude xir ly hau hét cac nghiém thirc trong thi
nghiém déu khong c6 sy khac biét vé mat théng ké. Cho dén thoi diém 7 ngay sau
phun 1an 1, nghiém thirc str dung Propiconazole + Difenoconazole dat hiéu qua cao dbi
Vv6i bénh than thu gay hai trén thanh long véi ty 16 bénh thap nhat (28,91 cm) khac biét
rat co y nghia thdng ké so véi nghiém thuc xu ly Difenoconazole, dich trich méng tay
va dbi chiing vai ty 1é bénh lan luot 13 46,11% va 55,64%, nhung khong khac biét y
nghia vé mat thong ké so véi nghiém thirc Azoxystrobin + Difenoconazole véi ty 1¢
bénh (44,50%). Vao thoi diém 7 ngay sau phun 1an 2, nghiém thirc sir dung dich trich
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maéng tay (32,43%) va nghiém thic Difenoconazole (43,65%) c6 ty & bénh thap va
khac biét rat c6 y nghia vé mat thong ké so véi nghiém thic ddi chiing. Hoat chat
Propiconazole + Difenoconazole van dat hiéu qua cao nhat ¢ thoi diém 14 ngay sau
phun dugc ghi nhan véi ty 16 bénh thip nhit (14,70%) khac biét vé mat théng ké so
véi nghiém thace d6i chang véi ty 18 bénh 69,87%. Thong qua két qua tir Bang 4.41 va
Bang 4.42 cho thay céc nghiém thac sir dung thudc Difenoconazole, Azoxystrobin +
Difenoconazole, Propiconazole + Difenoconazole, dich trich mong tay cho hiéu qua
cao ¢ thé han ché sy phat trién cua nAm gay bénh than thu & diéu kién ngoai ddng Vi
ty 1é bénh va duong kinh vét bénh thap nhét so véi nghiém thiuc dbi ching. Nhung
nghiém thic sir dung Propiconazole + Difenoconazole cho hiéu qua cao nhét véi ty 18
bénh va duong kinh vét bénh thap hon nghiém thuac con lai.

4.5.6 Hiéu qua ctia mat sé loai hoat chat sinh hoc d@di véi bénh than thw gy hai
trén thanh long & ngoai dong.

Tir két qua Bang 4.43 ty 18 bénh trude khi phun hau hét cac nghiém thic khdng
c6 su khac biét vé mat théng ké. O 7 ngay sau phun lan 1 nghiém thac st dung
Polyoxin complex dat hiéu qua cao nhat vai ty I& bénh thap nhat (12,22%) khac biét co
y nghia v&i nghiém thac Actinovate 1 SP (19,44%), Actinovate 1 SP (19,44%),
Bacillus (23,33%), Streptomyces (25,56%), dbi chirng (30,56%).

Bang 4.43: Anh huéng cua céc hoat chat sinh hoc Ién ty I¢ bénh than thu trén canh thanh
long ¢ dicu kién ngoai dong.

Ty 18 bénh (%) than thw & cac thai diém theo doi

Nghiém thirc tkp (NSPLL 7NSPL2 14NSPL2  21NSPL2
Polyoxin complex 11,88 12,22 ¢ 15,00 ¢ 17,78 17,78°
Bacillus (VL-N-BS2) 12,78 23,33 27,78% 33,89% 37,78
Xa khuan (TG17) 14,45 25,56 ° 30,56 * 31,67 36,11"
Actinovate 1 SP 13,89 19,44 ¢ 23,33 26,94° 32,77°
Dbi chimng 14,89 30,56 ° 36,67 ° 38,89° 51,38
Mtrc y nghia ns *k *x ok *x
CV (%) 8,8 16,58 8,14 17,82 13,28

Ghi chi: TKP: truéc khi phun; NSPL: ngay sau phun lan; cac gia trj trong cuing mét cgt
theo sau boi mét chir cai giong nhau thi khéng khac biét o mirc y nghia 5% qua phép thir
Duncan; ** Khéc biét o mirc y nghia 1%, ns: khong khac biét y nghia. 7

Két qua tuong tu ¢ thoi diém 7 ngay sau phun lan 2 cho dén thoi diem 14 ngay
sau phun 1an 2, nghiém thire sir Polyoxin complex dat hiéu qua cao véi ty 18 bénh thap
nhat (17,78%) khac biét co ¥ nghia véi cac nghiém thac Actinovate 1 SP, vi khuan
Bacillus (VL-N-BS2), Xa khuan (TG17) va nghiém thic d6i chang lan luot 12
(26,94%, 33,89%, 31,67%, 38,89%). O thoi diém 21 ngay sau phun l1an 2, ¢ 2 nghiém
thire sir dung Polyoxin complex va Actinovate 1 SP dat hiéu qua cao nhat véi ty 1¢
bénh thap nhat lan luot 12 (17,78%, 32,78%), khéc biét vai nghiém thire déi ching.
Bang 4.44: Anh huéng ciia céc hoat chat sinh hoc 1én duong kinh (cm) vét bénh than thu
trén canh thanh long ¢ diéu kién ngoai dong.

Nghiém thirc Puwong kinh (cm) vét bénh than thw & cac thoi diém
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7NSPL1 7NSPL2 14 NSPL2 21 NSPL2

TKP
Polyoxin complex 2,64 2,75 ¢ 2,81° 2,92°¢ 3,13°
Bacillus (VL-N-BS2) 2,79 419% 5,32 ° 5,93° 7,20°
Xa khuan (TG17) 2,70 4,16 % 4,83 5,82 6,95
Actinovate 1 SP 2,77 3,69 417°¢ 4,85" 5,73°
Déi chimng 2,87 4,72 ° 6,52° 9,20° 11,43
Mtrc ¥ nghia ns kel e e e
CV (%) 19,99 21,30 22,08 16,62 19,58

Ghi chii: TKP: truéc khi phun; NSPL: ngay sau phun lan; céc gia tri trong cling mét cot
theo sau bgi mgt chir cai giong nhau thi khong khac biét ¢ mure y nghia 5% qua phép thir
Duncan; ** Khac bi¢t o mizc y nghia 1%, ns: khdng khac bi¢r y nghia.

O thoi diém 7 ngay sau phun lan 1 (Bang 4.44), nghiém thac sir dung Polyoxin
complex dat hiéu qua cao nhat véi duong kinh vét bénh nho nhat (2,75 cm), khac biét
rat co y nghia théng ké so véi cac nghiém thuac Actinovate 1 SP (3,69 ¢m), Bacillus
(VL-N-BS2) véi 4,19 cm, Xa khuan (TG17) véi 4,16 cm va nghiém thic déi chang 1a
4,72 cm. Tai thoi diém 7 ngay sau phun lan 2, nghiém thirc st dung Polyoxin complex
tiép tuc hiéu qua véi duong kinh vét bénh thap nhat (2,81 cm), nghiém thirc st dung vi
khuan Bacillus (VL-N-BS2) dat hiéu qua thap nhét véi duong kinh vét bénh 16n nhat
(5,32 cm), khong khac biét so véi nghiém thic sir dung Xa khuan (TG17) 1a 4,83 cm.
O thoi diém 14 ngay sau phun lan 2, nghiém thic sir dung Polyoxin complex hiéu qua
cao nhat, sau 14 ngay duong kinh vét bénh van thap nhat (2,92 cm), tiép theo d6 1a
nghiém thuc Actinovate 1 SP dat hiéu qua véi duong kinh sau 21 ngay sau phun lan 2
la 4,85cm khac biét co rat y nghia thong ké so véi nghiém thirc vi khuan Bacillus (VL-
N-BS2), Xa khuan (TG17) lan luot la (5,82 cm; 5,93 cm). Thoi diém 28 NSP lan 4,
hiéu qua cao nhat van 1a Polyoxin complex véi dudng kinh 1a thiap nhat 1a 3,13 cm,
nghiém thic st dung Actinovate 1 SP dat hiéu qua thdp hon nghiém thirc Polyoxin
complex véi dudng kinh 5,73 cm c6 sy khac biét co y nghia vé mit thong ké so voi
cac nghiém thuc vi khuan Bacillus (VL-N-BS2), Xa khuan (TG17) va dbi chuang lan
luot 1a 5,73 cm, 6,95 cm, 7,20 cm va 11,43 cm

Théong qua két qua tir Bang 4.43 va Bang 4.44 hai nghiém thtc st dung Polyoxin
complex, Actinovate 1 SP, vi khuan Bacillus (VL-N-BS2), Xa khuan (TG17) va
Actinovate 1 SP dat hiéu qua véi duong kinh vét bénh, ty 18 bénh thap so véi nghiém
thire ddi ching & céc cac thoi diém theo doi. Diéu nay cho thiy cac hoat chat sinh hoc
phong trir duoc bénh than thu trén thanh long ¢ diéu kién ngoai dong.

4.5.7 Hiéu qua thir nghiém phong trir téng hep bénh than thw trén thanh long
(M6 hinh dién hep).

Trén co sé tong hop cac két qua nghién ctru dat duoc, cac bién phap quan ly
tong hop bénh than thu da duoc thuc hién thir nghiém dién hep tai Tién Giang. Céc
bién phap chu yéu, quan trong va cé y nghia quyét dinh trong viéc quan ly thanh cong
bénh hai quan trong bao gom: Cit tia va tiéu huy triét dé canh bénh; Tao diéu kién cho
tan théng thoang va han ché ngudn bénh c6 thé phat sinh va lay lan thong qua viéc cat
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tia; Tang cuong suc khoe cay thdng qua viéc st dung phan bon can ddi va hop ly; Rat
rau bong dung thoi diém (2-3 ngay sau trd); Sur dung cac hoat chat hda sinh hoc va
dich trich thao moc tir két qua thi nghiém trén. Theo dit liéu ghi nhan tinh hinh dién
bién thoi tiét cua Pai khi twong thuy van Tién Giang vao quy 4 nam 2019 ghi nhan:
nhiét 6 bién dong khdng nhiéu (27,8 - 28,9°C), luong mua (275,57 - 138,0 mm) va
am do khong khi (84 - 88,7%).

Trén md hinh dién hep ghi nhan chi s6 bénh than thu tir khi 4p dung md hinh
duoc trinh bay qua Bang 4.45.

Bang 4.45: Chi s6 bénh (%) cua 16 mo hinh va 16 ddi ching & cac thoi diém theo ddi

canh

Stt TTH Canh STH NulOcm Quanon 15NTTH STH
MQ hinh 15,42+1,3 13,25¢1,6 3,32+0,7 6,32+0,7 7,14+0,7 11,12+1,1
boichang  15,11+16,1 23,20+1,7 3,23+0,7 5,12+0,5 8,24+0,8 11,21+1,.1
So sanh 0,31 -9,95 +0,09 +1,2 +1,1 -0,1
T-test ns ** ns ** *x ns

Ghi cha: TTH: #ruoc thu hoach; STH: sau thu hoach; ns: khac biét khong co y nghia thong
qua phép thu T-test; **: khac big”t ¥ nghia ¢ mic 5% théng qua phép thu T-test. )

Qua Bang 4.45 cho thay chi s6 bénh than thu trén mé6 hinh dién hep cé chi so
bénh trén canh khéng khac biét nhau qua phép thur T-test giai doan trudc thu hoach.
Giai doan sau khi két thic vu trai ghi nhan chi s6 bénh trén canh 16 md hinh thap hon
16 ddi ching va khéc biét véi nhau qua phép thir T-test. Chi s6 bénh giai doan ny 10
cm va qua sau thu hoach khong khéc biét nhau giita 16 mé hinh va 16 d6i chitng. Trong
khi, qua non va qua 15 ngay truéc thu hoach c6 chi sé bénh than thu khac biét qua
phép thir T-test giita 16 mo hinh va 16 ddi chung. Déu nay c6 thé 1a do qué trinh thuc
hién quan ly tong hop nhu loai bo mam bénh ra khoi vuon giap cho vuon théng
thoang va ap luc bénh ban dau giam nén khi thoi tiét thuan loi nhu mua nhiéu, am d6
cao thi mam bénh khé gay hai nang trén vuon (Bang 4.45). Theo Sileshi et al. (2014),
nhiéu bién phap kiém soat khac nhau di duoc sir dung nham giam thiéu ton that do
bénh than thu gay ra. Nhung quan Iy hiéu qua bénh than thu rat kho, mac du cac chién
lugce quan Iy tong hop, bao gom céc bién phap sinh hoc, da dugc thir nghiém, nhung
van chua ¢ tac nhan nao mang lai hidu qua déng ruong mot cach dang tin cay, nén
thudc hoa hoc van 1a phuong phap chinh dé quan ly bénh nay. Tuy nhién, do nguy co
phét trién kha ning khang thudc cia mam bénh ngay cang ting, nén chi dia vao thudc
hoa hoc van khong du dé giai quyét dugc (Dowling et al., 2020). Mat khac, yéu cau vé
tinh an toan cua ndng san cho sic khoé ngudi tiéu dung, ngudi san xuat va ddi véi moi
truong ngay cang cao, nén bén canh thuc hoa hoc, can thiét phai két hop véi cac bién
phap kiém soat khac theo mét qui trinh tong hop. Trong nghién ciru nay, trén co s
hiéu rd hon vé tac nhan gay bénh va dich té hoc cua bénh, cac hop phan k¥ thuat cua
qui trinh phong trir tong hop bénh than thu theo hudng hiéu qua nhung an toan, than
thién véi moi trudng da duoc xay dung va da dat hiéu qua nhu mong doi vé ning suit
va chit luong ndng san (Bang 4.46)
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Bang 4.46: Ning suét thuc thu va cac yéu td ciu thanh ning suat caa 16 mo hinh va d6i chitng nong dan

Tong sé Trong Ning suit < A x Doanh thu theo hang thwong Tong cong

T trai  lwgng TB  thucthu | \angsuatthuong pham phim (1.000 VND) doanh thu
(1.000 m?) trai (kg) (kg) Loail Loai2 Loai3 Loai 1 Loai 2 Loai 3 (1.000 VND)

845 0,55 4648  162,7 1743 1278 6.181 557862 25552 143148

M6 hinh 844 0,45 3798 1867  152,9 40,2 7004 489213  804.86 12.791
643 0,47 3022 1248 1228 54,7 4741 392838  1.093,6 9.763

I;’:g 2332 1,47 11468 4741 450 22268 18016  14.399 4.454 36.869
' 801 0,55 4406 1423 1723 1259 54090 551462 25175 13.441
péi 792 0,45 364 1511  132,9 724 57423 425213 14481 11.443
chiing 713 0,47 3351 1648 1388 31,6 62612 444061 631,44 11.333
I;’r:‘g 2306 1,47 1132,1 4582 444 22986 17413  14.207 4.597 36.217

Ghi chti: MH: Mb hinh s dung quan i tong hgp; BC: Péi ching tap quéan nong dan; TC: téng céng; TB: trung binh; VNP: Viét Nam

dong.

Pdc diém cac logi thanh long thwong pham;,

+ Logil: 460 g dén 650g, Minh do, tai xanh, trai béng dep, gia 38.000 VND;
+ Loai I1: 350g den 460g, Minh do, tai xanh, trdi bong dep, gia 32.000 VND;
+ Logi Ill: cé chi sé bénh, da banh dudi 7,5%, lam nho hon 2 ngon tay: gia 20.000 VNP.
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Bang 4.47: Cé4c thanh phan ning suat thuc thu trén cay gitra 16 mé hinh va 16 d6i chiing

C4c thanh phan ning suat MH PC Sosanh T-test
S6 qualtry 19,43+1,6 19,22+1,6 +0,21  ns
Trong lugng TB qua /cay (g) 490+18,4 490+18,4 0 ns
Ning suat/cay (kg) 9,52+0,9 9,41+1,0 +0,11  ns

Ghi Ch,l'J: TB: trung binh; ns: kh&c biét khong cd Y nghia thong qua phép thir T-test.

Két qua Bang 4.46 va Bang 4.47 cho thay nang suat thuc thu tir giai phap quan ly
tong hop va giai phap tap quan ndng dan khac biét khéng cao véi nhau, tuy nhién &
phan ning suit thuong pham c6 khac biét rat 16n giira loai 1 va loai 3. O nghiém thic
ap dung quan ly téng hop thi ty 1é qua loai 1 nhiéu hon, quéa dat hon so véi d6i giai
phap tap quan ndng dan va loai 3 ban gia thap nhat khdng c6 su chénh léch nhau gitra
giai phap quan ly tong hop va giai phap tap quan cua ndng dan.

Trén giéng thanh long rudt do tai Tién Giang, trong vu thanh long thang 10 -
12/2019 binh quan 1.000 m? &p dung quan Iy téng hop va giai phap tap quan cua nong
dan dau tu 1an luot 13 17,78 triéu ddng/1.000 m? va 19 triéu ddng/1.000 m? (Bang
4.48).

Bang 4.48: Chi phi san xuat cua vuon thanh long gitra md hinh va déi chung trén gidng
thanh long ruot do

S MH bC So sanh
N®i dun % chi % chi T % chi
T  Néidung Chi phi /";E:, Chiphi 7 SE: Chiphi 7 SE:
. Conglao 745 4190 823 4332 078 141
dong
2 Phan bon 6,23 35,04 6.23 32.79 0 2,25
3 ThubcBVTV 182 1024 226 11.89 044 11,66
Pién, xing 125 5,37 125 6.58 0 121
4 dau*
5 Khac** 1,03 5,79 1,03 5,42 0 0,37
Tang cong 1778 100,00 1900 100,00 122 11,66

MH: Md hinh s dung quan li tong hop (OLTH); BC: Péi ching tdp quan ndng dan
(TQND); * Chéng den, twoi nudc, Sat binh phun; ** May moc, cdng cu va phuong tién van
chuyén; * Chi phi tinh theo triéu d‘é‘ng/l.OOO,m2 7

Bang 4.42 cho thay, chi phi san xuat cua vuon thanh long giai phap quan ly tong
hop thip hon 1,2 triéu ddng/1.000 m? so v&i giai phap tap quéan nong dan. Tuy nhién,
diém khéc biét nhat 1a chi phi thuéc bao vé thyc vat. Vuon thanh long ap dung giai
phap quan ly tong hop c6 chi phi thudc bao vé thyuc vat thap hon 1,66% so v&i vudn
thanh long giai phéap tap quan néng dan. Chi phi thudc bao vé thyc vat trong san xuat
thanh long 4p dung quan ly tong hop thap hon giai phap tap quan néng dan, 440.000
d/1.000 m? (d6i chimg). Piéu ndy dan dén viéc giam sé lan phun ciing nhu lugng thudc
bao vé thuc vat sir dung va do d6 tiét kiém duoc chi phi thudc bao vé thuc vat so Voi
cac vuon thanh long ap dung giai phap tap quan ndng dan.

Viéc giam chi phi thudc bao vé thuc vat khdng chi gop phan giam chi phi san
Xuat cho néng dan trong thanh long ma con giam thiéu 6 nhiém mai truong do st dung
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it thuéc bao vé thuc vat. Nho han ché st dung thudc bao vé thuc vat nén thanh long
tang d6 an toan thuc pham so véi tap quan nong dan.

Tai Tién Giang, vuon thanh long &p dung bién phap quan ly tong hop mang lai
loi nhuan 19,08 triéu ddng/1.000 m? cao hon 17,21 triéu ddng/1.000 m? so v&i vuon
thanh long d6i ching nong dan (Bang 4.49).

Bang 4.49: Hiéu qua kinh té thuc thu vuon thanh long ruot do

N Chénh
STT Noi dung MH PC lich so DC
1 Gia thanh san xuat (triéu dong/1.000 m°) 17,78 19 -1,22
2 Ning suat (tin/1.000 m?) 1,146 1,132 0,014
3 Doanh thu (triéu dong/1.000 m?) 36,86 36,21 0,65
4 Loi nhuan (triéu dong/1.000 m?) 19,08 17,21 1,87
5 Ty suat lgi nhuan va chi phi (lan) 1,3 -1,79 3,09

MH: M6 hinh si dung quan ly tong hop,; PC: Doi chieng ndng dan.
Vay, mic di nang suat cua vuon thanh long theo giai phap quan ly tong hop

khong chénh léch nhiéu so vai vuon 4p dung theo tap quan nong dan, nhung loi nhuan
cua giai phap quan ly téng hop cao hon giai phap tap quan néng dan 1.870.000 ddng
do nang cao doanh thu ban thanh long dong thoi tiét kiém chi phi san xuat 1.790.000
d/1.000 m*.

Vé tac dong xa hoi, ndng dan trong thanh long ap dung giai phap quan ly tong
danh gia rang trong thanh long theo giai phap quan ly tong hop giam lwong thubc hoa
hoc sir dung trong vuon thanh long, tang thudc trir bénh theo hudng an toan, ting chat
lugng va do an toan cua trai thanh long. Picu d6 da gitp ich cho ndéng dan trong viéc
ban thanh long va cai thién gia thanh long. Mat khac, trong thanh long theo giai phap
quan Iy tong hop cai thién duoc moi trudng sdng, méi truedng san Xuat va sic khoe cua
nguoi dan so vai giai phap tap quéan caa néng dan.
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CHUONG 5
KET LUAN VA BPE XUAT
5.1 Két luan

-Thu thap va phan lap dugc 44 chang nim gay bénh than thu trén thanh long, két
qua phan loai hinh thai két hop k¥ thuét sinh hoc phan tir, giai trinh ty gen, so sénh va
phan tich trinh ty DNA trén ving ITS-rDNA d3 khing dinh duoc cac chung thudc 0ai
Colletotrichum gloeosporioides va Colletotrichum truncatum.

-Thu thap dugc 8 chung ndm Colletotrichum tir cAc mau nude mua, nudc muong,
mo chét-tan du thyuc vat va dat trong vuon thanh long tai Tién Giang, Long An va Binh
Thuan va céc chung nam nay déu gay bénh than thu trén canh thanh long qua quy
trinh Koch. Bénh than thu phat sinh va gy hai nang nhat vao thang c6 luong mua va
am do cao trong nam, bat diu xuat hién tir thang 6 duong lich. Pinh diém gay hai ning
vao thang 9 dl dén thang 10 dl, thoi diém nay trung vao mua mua tai Dong Bang Song
Cuu Long.

- Loai nim C. gloeosporioides va C. truncatum déu gay bénh trén giéng thanh
long rudt tring Chg Gao, giéng thanh long rudt tring Binh Thuan, gidng thanh long
rudt dé va giong thanh long rudt tim hong, trong d6 loai C. truncatum gay hai ning
nhat |2 trén gidng thanh long rudt do.

- Céc hoat chat Axoxystrobin + Difenoconazole, Propiconazole +
Difenoconazole, Difenoconazole va Polyoxin complex c6 hiéu qua @c ché tan nam
Colletotrichum gloeosporioides va Colletotrichum truncatum phat trién véi hiéu hec tir
72% dén 93,75%

- Dich trich méng tay & ndng do 2% c6 hiéu lec tc ché nim gay bénh than thu
trén thanh long tir 56% dén 93%.

- Cac dong vi khuan Bacillus (TB-TL-BS 4; DN-X-BS 4; VL-N-BS 1; VL-N-
BS 2; VT-N-BS 1; VT-N-BS 2; VK3; BS) c¢6 hiéu suat déi khang tir 62% dén 68%
va dong xa khuan (TG8, TG12, BT3, TG17, TG11 va BT1) c6 hiéu suat ddi khang tix
50% dén 71,3%.

D6i véi ap luc bénh cao (ty 1é bénh trén 20%) trong vuodn ding hoat chat
Difenoconazole, Azoxystrobin + Difenoconazole, Propiconazole + Difenoconazole,
dich trich méng tay cho hiéu qua cao, c ché sy phat trién cia duong kinh vét bénh va
ty 16 bénh than thu ¢ diéu kién ngoai dong.

- P6i voi &p luc bénh thap (ty 1é bénh dudi 20%) trong vudn ding hoat chét sinh
hoc Streptomyces lydicus va Polyoxin complex, xa khuan (TG17) va vi khuan (VL-N—
BS 2) co hiéu qua phong ngua dugc bénh.
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- Ap dung giai phap quan ly tong hop nhu cat tia loai bo mam bénh ra khoi vuon
va két hop phun cac hoat chat Propiconazole + Difenoconazole, dich trich méng tay,
Streptomyces lydicus, Polyoxin complex, xa khuan (TG17) va vi khuan (VL-N-BS 2)
giam duoc &p luc bénh, giam dwoc sé 1an phun thudc va ting lgi nhuan so véi tap quan
ndng dan trén mo hinh dién hep.

5.2 Pé xuat

Cha y kiém soét sy luu tdn ctia nam Colletotrichum spp. tir cdc ngudn khéc nhau
g6p phan ngin ngtra sy phat sinh va phat trién caa bénh than thu trén ddng ruéng.

Xay dyng thém mé hinh quan Iy tong hop vi mo trén dién rong.

Nghién ciu thém vé dich trich cdy mong tay dé xac dinh thanh phan cé tac dung
khang ndm manh nhat.

124



TAI LIEU THAM KHAO

Tiéng Viét

Anh, M. T. P., (1999). K¥ thuat trong mot sb loai rau cao cap. Nha xuat ban Néng
Nghiép Ha Noi.

B4, N. V., biép, C. N., & Thanh, N. V., (2005). Gi&o trinh mén Nam hoc. Trudong Pai
hoc Can Tho. Vién nghién ciru va phét trién cong nghé sinh hoc. Trang 73-86.

Ba, T. T., & Clc, P. H., (1999). Gi4o trinh trong rau. Khoa Nong Nghiép va Sinh Hoc
Ung Dung, Truong Pai Hoc Can Tho.

Bién, P. V., Tuyén, B. C., & Chinh, N. M., (2003). Cdm nang sau bénh hgi cay trong,
Quyén 1: Cdy Luwong Thuc, Cay Thuc Phdm, Cay Hoa Canh. NXB  Néng
Nghiép TP. HCM, 595 trang.

Bo NN & PTNT., (2012). Quy chudn kyj thudt quoc gia vé phwong phdp diéu tra phat
hiegn vi sinh vat gay hai wén cdiy an qua c6 mai (QCVN-01-119:
2012/BNNPTNT, Ban hanh tai thong tu sd 63/2012-TT-NBNNPTNT ngay 14
thang 12 nam 2012).

Cuc Bao Vé Thuc Vat., (2014). Tinh hinh sau bénh hai trén thanh long va giai quyét
cac rao can kiém dich thuc vat cho qua thanh long xuét khau cua Viét Nam.
Bé&o céo trong Hoi nghi “San xuat va phat trién thi truong thanh long bén
vitng” vao ngay 15/5/2014 tai Binh Thuan.

Diép, V. T. N., (2009). Phan ldp va nghién ciu ddc diém sinh hoc cia ndm
Colletotrichum spp. gay bénh khd canh khé ré trén ca phé.

Diing, T.N & Linh, Ng. V., (2011). Gido trinh Tin sinh hoc. NXB. Pai hoc Can Tho.
Trang 47-50.

Hung, T. N., Nhan, P. T., Lanh, N. T., Thanh, N. T. M., & Truong, H. T. X., (2014).
Sang loc mot sé chung Tricoderma sp. déi khang véi Colletotrichum sp. gay
bénh than thu trén cdy 6t trong ¢ Binh Dwong. Journal of Thu Dau Mot
University, 1(14).

K&, N. V., (1997). Cay thanh long. Nha xuat ban Néng nghiép Thanh phé Ho Chi
Minh. 35 trang.

Kim, P. V., (2000). Giéo trinh Vi sinh hoc dai cuong. Khoa N6ng Nghiép va Sinh Hoc
Ung Dung. Trudng Pai hoc Can Tho, 159 trang.

Kim, P. V., (2006). C4c nguyén ly vé bénh hgi cay trong. NXB Dai hoc Can Tho.

Lang, N.T (2002). Phuong phap co ban trong nghién ciau céng nghé sinh hoc. Nha

xuat ban Néng Nghiép. Thanh Phé H6 Chi Minh, trang 73-79

Loi, V. D., (2006). Nhirng cay thudc va vi thudc Viét Nam. Nha xuat ban y hoc

Man, V. T va Té, L. L, (1998). Bénh cay nong nghiép. Nha xuét ban Néng Nghiép —
Ha Noi.

Nghiém, N. T., (1996). Bai giang bénh hai bdu bi dwa. Tai liéu luu hanh noi bo. Khoa
Nong nghiép va Sinh hoc tng dung, Truong Pai hoc Can Tho.

125



Oanh, P. H., (2001). Mét sé bénh trén rau cdi. Trong sdu bénh hai rau mau tai viing
DBSCL. Tai liéu tap huan. B6 mén Bao Vé Thuc Vat. Khoa Nong Nghiép va
Sinh Hoc Ung Dung, Trudng Pai Hoc Can Tho.

QCVN 01-38: 2010/BNNPTNT., 2010. Quy chuan k§ thuat quéc gia vé phuong phap
diéu tra phét hién dich hai trén cay tréng. B Nong nghiép va Phat trien Nong
thon ban hanh tgi Théng tw sé 71/2010/TT-BNNPTNT ngay 10 thdng 12 ndm
2010

Str V. b. &Tuodng M. L., (2016). Hiéu qua phong tri cua xa khuan déi véi bénh than
thu trén cay 6t do nam Colletotrichum sp.. Tap chi Khoa hoc Trudng Dai hoc
Cén Tho. S6 chuyén dé&: Nong nghiép (Tap 3): 28-35.

Té, L. L., va Man, V. T., (1998). Bénh cay nong nghiép. Nha xuat ban Nong Nghiép

Ha Noi.

Thay, L. H. L., va Kim, P. V., (2008). Phan loai nim Colletotrichum gay bénh than
thu trén xoai va sau riéng tai Déng Bang Séng Ctru Long va thir nghiém hiéu luc
cta sau loai thudc ddi véi cac loai nAm nay. Tap chi Khoa hoc Truong Pai hoc
Can Tho, 10, 31-40.

Toéng Cuc Hai quan, (2017). Kim ngach xuat nhap khau trai ciy 7 thang dau nim
2017.Trong ban tin “Théng tin thi trudng xuat nhap khau trai cay -rau, cu
thang 7/nam 20177, Trung tdim xtc tién dau tu - thwong mai — du lich tinh
Tién Giang thang 7/2017.

Trang, T.T, Nguyét, N.T.A; Cham, L.T.M, buc, N.T, Hoang, P. N. T, X6, D.H.,
(2020). Phan Iap va tuyén chon chung vi khuan thugc nhém Bacillus subtilis c6
kha nang dbi khang tét vai nam Colletotrichum scovillei gay bénh than thu trén
6t & Thanh phé H6 Chi Minh. Tap chi Khoa hoc Pai hoc Mé Thanh phé Hb
Chi Minh, 15(1), 72-86

Tri, M. V., (2001). Mot sb bénh hai trén cay an trai. SO tay ngudi ndng dan can biét

Vién, N. V., va Diing, D. T., (2003). Bénh hgi ca chua do nam, vi khudn va bién phap
phong chong. Nha xuét ban Néng Nghiép Ha Noi.

Yén, N. T; Tuoi, T. V; Nhan, T.H. Luu, D & Nga, N. T.T., (2016). Nghién ctru xa

khuan va thudc hoa hoc trong phong trir bénh than thu trén 6t. Tap chi Khoa
hoc Trudng Pai hoc Can Tho. S6 chuyén dé: Nong nghiép (Tap 3): 153-159

Tiéng Anh.

Abbott, W.S., (1925). A method for computing the effectiveness of an insecticide.
Journal Economy Entomology, 18: 265-267.

Abdulkadir, M. & S. Waliyu, (2012). Screening and isolation of the soil bacteria for
ability to produce antibiotics. European Journal of Applied Sciences, 4 (5): 211-
215.

Abriouel, H., Benomar, N., Lucas, R., & Géalvez, A. (2011). Culture-independent study
of the diversity of microbial populations in brines during fermentation of

126



naturally-fermented Alorefia green table olives. Int J Food Microbiol, 144 (3),
487-496.

Agrios, GN. (2005) Plant Pathology. 5" ed. Academic Press, San Diego. pp. 922.

Aist, J. R., & lIsrael, H. W. (1996). Autofluorescent and ultraviolet — absorbing
components in cell walls papillae of barley coleopticle and their relationship to
disease resistance. Can. J. Bot., 64, 266-272.

Alexopoulos, C. J., & Mims, C. W. (1979). Introductory Mycology.

Amponsah, N. T., Jones, E. E., Ridgway, H. J., & Jaspers, M. V. (2009). First report of
Neofusicoccum australe (Botryosphaeria australis), a cause of grapevine dieback
in New Zealand. Australasian Plant Disease Notes, 4, 6-8.

Ann, P. J., Chen, M. F., & Hwang, R. C. (1997). Effect of environmental factors on
disease incidence of mango anthracnose and bacterial black spot. In: Tu, C. C. &
C. M. Yang, C. M. (Eds) Proceedings of the symposium on climatic effects on the
occurrence of plant disease and insects (pp 29-40). Society of Agrometeorology,
Wufeng, Taichung, Taiwan, R.O.C.

Appiah A. A., Flood J., Archer S.A., Bridge P.D. (2004), "Molecular analysis of the
major Phytophthora species on cocoa”, Plant Pathology, 53, pp. 209-219.
Ashwini E. B. & Srividya, S (2012). Multifarious antagonistic potentials of
rhizosphere associated bacterial isolates against soil borne diseases of Tomato.

Asian Journal of Plant Science and Research, 2 (2), 180-186.

Ashwini, E.B., & Srividya, S., (2014). Potentiality of Bacillus btilis as biocontrol agent for
management of anthracnose disease of chilli caused by Colletotrichum
gloeosporioides OGC1.3 Biotech, 4(2), 127-136. do0i:10.1007/s13205-013-0134-4

Astuti, E. B. & Hardi (1986). Pengaruh hu penyimpanan dan kematangan buah
terhadap serangan antraknose pada lombok. Buletin Penelitian Hortikultura 13
(1): 40-50.

Atkins, S. D., L. Hidalgo-Diaz, I. M. Clark, C.O. Morton, N. Montes de Oca, P. A.
Gray & B. R. Kerry, (2003). Approaches for monitoring the release of Pochonia
chlamydosporian var. catenulata, a biological control agent of root-knot
nematodes. Mycologycal Research,107:206-212

Atlas, R. M., (2010). Handbook of microbiological media 4th ed, CRC Press. pp 2036

Athipunyakom, P & Likhitekaraj, S., (2010). Fruit rot diseases of dragon fruit
(Hylocereus spp.) in Thailand. 9th International Mycological Congress,
Edinburgh, UK, 1-6 August.

Athipunyakom, P., Seemadua, S., & Doungsa-ard, C., (2012). Anthracnose diseases of
dragon fruit in Thailand. The Internatrional Conference on Tropical & btropical
Plant Diseases, The Empress Hotel, Chiang Mai, Thailand, 7-10 February.

Awang, Y., Ghani, M. A. A,, Sijam, K., & Mohamad, R. B. (2011). Effect of calcium
chloride on anthracnose disease and postharvest quality of red-flesh dragon fruit

127



(Hylocereus polyrhizus). African Journal of Microbiology Research, 5(29), 5250-
5250.

Baggio, J. S., Wang, NOY., Peres, N.A. & Amorim, L., (2018). Baseline sensitivity of
Colletotrichum acutatum isolates from Brazilian strawberry fields to
azoxystrobin, difenoconazole, and thiophanate-methyl. Tropical Plant Pathology
43, 533-542

Barnett, H. L., & Hunter, B. B. (1998). Illustrated genera of Imperfect fungi. APS
Press

Bautista-Rosales, P. U., Calderon-Santoyo, M., Servin Villegas, R., Ochoa-Alvarez, N.
A., Véazquez-Juarez, R., & Ragazzo-Sanchez, J. A. (2014). Biocontrol action
mechanisms of Cryptococcus laurentii on Colletotrichum gloeosporioides of
mango Crop protection, 65, 194-201.

Bautista-Rosales, P. U., Calderon-Santoyo, M., Servin Villegas, R., Ochoa-Alvarez, N.
A., Véazquez-Juarez, R., & Ragazzo-Sanchez, J. A. (2014). Biocontrol action
mechanisms of Cryptococcus laurentii on Colletotrichum gloeosporioides of
mango Crop protection, 65, 194-201.

Bautista-Rosales, P. U., Calderon-Santoyo, M., Servin-Villegas, R., Ochoa-Alvarez,
N. A.,, & Ragazzo Sanchez, J. A. (2013). Action mechanisms of the yeast
Meyerozyma caribbica for the control of the phytopathogen Colletotrichum
gloeosporioides in mangoes. Biological Control, 65, 293-30

Bautista-Rosales, P. U., Calderon-Santoyo, M., Servin-Villegas, R., Ochoa-Alvarez,
N. A., & Ragazzo Sanchez, J. A. (2013). Action mechanisms of the yeast
Meyerozyma caribbica for the control of the phytopathogen Colletotrichum
gloeosporioides in mangoes. Biological Control, 65, 293-301.

Baxter, L. R. J., Phelps, M. E., Mazziotta, J. C., Schwartz, J. M., Gerner, R. H., Selin,
G. E., & mida, R. M. (1985). Gerebral metabolis ratez for glucose in mood
disorders. Studies with positron emission tomography and fluorodeoxy-glusoze F
18. Arch Gen Psychiatry., 42(5), 441- 449

Bills G.F., Christensen M., Powell M., & Thorn R.G., (2004). Saprobic soil fungi. In
G M Mueller, Biodiversity of fungi: Inventory and monitorning methods, Elsevier
Academic Press: 271-294.

Broadley, R. H., (1992). Protect your avocado, Queensland Department of Primary
Industries, Brisbane, Australia.

Brown, J. K. M. (1999). The evolution of sex and recombination in fungi. Structure
and Dynamics of Fungal Populations. Kluwer Academic Publishers, Dordrecht,
Boston, London. pp. 73-95

Bruns, T.D., R. Vilgalys, S. M. Barns, D. Gonzalez, D.S. Hibbett, D. L Leen, L. Simo,

S. Stickel, T. M. Szaro, W.G. Weisburg & M.L Sogin, (1992). Evolutionary
relationship winthin the fungi: Analyses of small subunit ribosomal DNA
sequences. Applied and Environmental Microbiology, 61: 681-689

128



Buchwaldt, L., Morrall, R. A. A., Chongo, G., & Bernier, C. C. (1996). Windborne
dis