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TOM TAT

Bénh chay 1a Cercospora (CLB) gay thiét hai trén dién rong trong san xuat dau tuong trén
toan thé gidi, bao gdm ca cac nudc san xuat dau twong 16n nhu Argentina. Cercospora
kikuchii, C. cf. sigesbeckiae, C. cf. flagellaris va C. cf. nicotianae dugc xac dinh 1a mam
bénh cia CLB. Kha nang khang CLB cua déu tuong van chua duoc biét rd. Ngoai ra,
viée kiém soat hoa chat dbi véi CLB dang mat hi¢u qua vi kha nang khang thudc diét
nam cua cac mam bénh nhu C. kikuchii. Chung toi cap thiét chon tao gidng khang CLB.
Péng tiéc, cac phuwong phap hiéu qua dé sang loc kiéu gen dau twong khang thubc van
chua dugc thiét lap. Trong nghién ctru nay, ching t61 da thiét ké mot phuong phap ciy
m&i, thong luong cao dé xac dinh kha nang khang mét trong nhirng mam bénh CLB, C.
kikuchii. Ching toi s dung soi nam duoc nudi cdy long cta mam bénh C. kikuchii trén 1a
dau tuong duogc tach ra. Ton thuong trén 14 dau twong xuat hién sau 9 ngiy cdy bang
phuong phép nay. Chung t6i sir dung phwong phap nay dé chon bon kiéu gen khang C.
kikuchii tir 80 kiéu gen trong B suu tap déu tuong thé giéi. Phuong phap sang loc thong
luong cao dugc phat trién trong nghién ciru nay co thé dong gop vao nghién ctru vé tinh
khang cua C. kikuchii bang cach tao diéu kién xéac dinh cac gidng khang.

Tir khéa: Cercospora kikuchii, Bénh chay la (CLB), ndm bénh, phwong phdp cdy ghép,
ddu tuwong

GIOI THIEU

Bénh chay 14 Cercospora (CLB), do nam bénh dugc phén loai trong chi Cercospora gay
ra, 1a méi de doa toan cau trong san xuat dau tuong (Glycine max (L.) Merr.). Bénh da
duoc béo c4o ¢ ba nudc san xuat dau twong 16n & Nam My; cu thé 1a Argentina, Brazil va
Paraguay (Wrather va cs, 2010). Cercospora kikuchii (Tak. Matsumoto & Tomoy.) M.
W. Gardner duoc xac dinh 12 mam bénh cua CLB (Matsumoto va Tomoyasu 1925). Gan
day, Cercospora spp. chang han nhu C. cf. sigesbeckiae, C. cf. flagellaris va C. cf.
nicotianae con duoc goi la t&c nhén gay bénh CLB (Albu va cs, 2016; Sautua va cs,
2020; Soares va cs, 2015). Trong s6 bén tac nhan gay bénh CLB, ho so cua C. kikuchii da
dugc nghién cuu ky ludng. Tac nhan gay bénh gay ra cac vét bénh c6 mau tim sam trén
la va cubng 14 va 1am rung 1a sém (Matsumoto va Tomoyasu 1925; ‘Walters 1980). Bénh
lam giam san Iugng dau tuwong do rung la & giai doan phét trién cudi cung cua cay trong
(Walters 1980). C. kikuchii ciing gdy ra mot van dé trén hat duoc goi 12 vét tim hat (PSS)
(Roy va Abney 1976; Suzuki 1921). Mét yéu té gay bénh chinh cia mam bénh la sic t6
mau tim cercosporin (Daub va Hangarter 1983; Kuyama va Tamura 1957; Yamazaki va
cong su 1975). Ung dung thubc diét ndm 1a mét trong nhitng chién lugc chinh dé quan ly
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can bénh nay. Tuy nhién, viéc sir dung lau dai céc hoa chat nay c6 thé dan dén viéc khang
thuoc trir nam doi vai nam bénh trén dong rudong (Price va cs, 2015). B¢ quan ly bénh
nay, nén sir dung cac giong dau twong khang C. kikuchii.

Tinh khang di truyén chéng lai PSS da duoc bdo cdo ¢ mot sé gidng (Alloatti va cs,
2015; Jackson va cs, 2006, 2008; Wilcox va cs, 1975). Tuy nhién, co y kién cho ring
khong c6 mbi twong quan giita khang PSS va khang CLB (Li va cs, 2019; Ward-Gauthier
va cs, 2015). Cac gidng dau tuong khang lai mam bénh CLB nhu C. kikuchii van chua
duoc biét. Muc tiéu caa nghién ciu nay 1a thiét 1ap mot phuong phap thuc té dé sang loc
cac gidng dau tuwong dua trén kha ning khang C. kikuchii.

M6t s6 rao can ton tai trong viéc thiét 1ap mot phuong phap sang loc hiéu qua dbi vai tinh
khang C. kikuchii. Sy phat trién cuaa bénh C. kikuchii trén 14 dau twong cham so véi cac
bénh nim 14 khac nhu bénh gi sit dau twong chau A (mam bénh Phakopsora pachyrhizi).
NOi chung, mirc 46 nghiém trong cua CLB c6 thé dugc danh gia tir 2 dén 3 tuan sau khi
diéu tri nam (Cai va cs, 2009). Bé dam bao cac vét bénh lan rong trén la chét, cay nén
duogc giit trong cac diéu kién thich hop cho ndm phat trién. Piéu kién t6i vu bao gom do
am cao trong vai tuan truéc khi quan sat rd rang cac vét bénh dau tién. Giir cay dau tuong
dugc cay trong thoi gian dai s& tao ra nhiéu sinh khoi. Vi vay, viéc xem xét hiéu qua vé
thot gian Va khong gian khi nghién cau mét phuong phap tam soat méi cho cian bénh nay
la diéu can thiét. Nhing kho khén trong viéc duy tri san Xuat bao tr caa cac phan lap
Cercospora trong nudi cay nhan tao da dugc biét rd (Goode va Brown 1970). Hon nira,
viéc san xuit bao tor trén moi truong nudi cdy nhan tao nhu thach dextrose khoai tay
(PDA) caa mot sé chung C. kikuchii 1a khong du dé sang loc cac kiéu gen dau twong.
Ngoai ra, c¢d thé thu duoc du lugng sgi nam C. kikuchii tir méi truong long nhu nuéc
dextrose khoai tdy (PDB) trong vong chwa ddy mét tuan. Do dé, chung t6i di st dung soi
nim dé cay C. kikuchii.

Trong nghién ciru nay, ching t6i da phat trién mot phuong phap sang loc thong luong
cao dé khang C. kikuchii, dugc goi 1a phuong phéap cay trén 1a. Sang loc bo suu tap dau
tuong trén toan thé gidi, ching t6i di xac dinh dugc cac giéng co ty 18 vét bénh do C.
kikuchii trén 14 thap. Qua trinh nay c6 thé gop phan kiém soét can bénh tan phéa nay bang
cach xac dinh cé4c kiéu gen khang.

VAT LIEU VA PHUONG PHAP
Phén 1ap nim va chuin bi chit cay

C6 ¥ kién cho rang quan thé C. kikuchii & Nam My khac v6i quan thé & Nhat Ban
(Imazaki va cs, 2006). Do d6, chung t6i da thu duogc ba ching C. kikuchii phan 1ap tir cac
tinh khac nhau cua Argentina: # 9 (Pergamino, tinh Buenos Aires), # 40 (San Borgita,
tinh Corrientes) va # 121 (San Miguel de Tucuman, tinh Tucumaén) . Nam duoc phan lap
tir dau twong bi bénh va dugc xac dinh 1a C. kikuchii bing hinh thai hoc. Cac quan sat vé
khuan lac soi ndm va bao tir ctia cac dong phan 1ap phu hop véi tai liéu (Chupp 1953;
Ward-Gauthier va cs, 2015). Ba chung phan lap # 9, # 40 va # 121 dugc phan nhom véi
CPC kiéu cii 5068 va cac phan 1ap khac cua C. kikuchii trong cdy phat sinh loai c6 chira
C. cf. flagellaris, C. cf. sigesbeckiae va C. cf. nicotianae (dir liéu chua duoc cong bd).
Cac dong phan 1ap dugc duy tri trén PDA (BD Biosciences, San Jose, CA, U.S.A.) ¢
25°C va giit trong bong tdi dé thu dugc cac khuan lac sgi nAm. Thach c6 soi nAm thu hoi
tir cac dia PDA duogc ngam trong glycerol 20% va giit ¢ nhiét do dudi -80°C dé bao quan
lau dai.



Pé co duoc soi nadm tuoi, chung t6i da cdy C. kikuchii vao 50 dén 100ml PDB (BD
Biosciences) trong cac binh Erlenmeyer 300ml c6 vach ngan (vi du: 016310-300A; Cong
ngh¢ Khoa hoc Shibata, Saitama, Nhat Ban). Mot mau thach khoang 5mm? véi soi nam
cat ra tr dia PDA duoc chuyen vao mdi binh. Céc binh duoc lic trén may lac quay & toc
do 140 vong/phut trong 4 dén 5 ngay o 25%C. Sau do, cac mdi truong nudi cdy PDB cua
C. kikuchii gin nhu bi gian doan bang may xay cam tay (THM311; Tescom Denki,
Tokyo, Nhat Ban) trong 10 gidy. Budc nay duoc 1ap lai ba 1an. Méi trudng nudi cdy duoc
loc béng cach st dung gac mét 16p dé loai bo cac manh soi ndm két tu. Phan nuoi céy da
loc duge ly tam ¢ 2.330 x g trong 10 phut, va phan ndi phia trén thu dugc duge loai bo.
Nudc cit duoc hap tiét trung voi Tween 20 0,02% (thé tich) dugc st dung dé chuan bi
huyén phu sgi nam. Nong d6 cua cac manh soi (kich thuéc khoang 0,05mm hoac lon
hon) duoc dém bang may do huyét ciu va duoc diéu chinh thanh 1,0 x 105 sgi/ml.

Sang loc tinh khang C. kikuchii trén cac giéng dau twong

Danh sach céc giéng dau tuong duoc st dung dé ciy gidng duoc cung cap trong Bang 1.
Hat giéng dau twong ctia Bo suu tap dau tuong thé gidi (WC) duoc 1ay tir Ngan hang gen
ciia TO chirc Nghién ciru Luong thuc va Nong nghiép Qudc gia (NARO). WC chira 96
gidng dai dién cho cac dic tinh khac nhau trén toan thé gidi cia dau twong (Kaga va cs,
2012). Cac giéng da dugc chon loc tr khoang 4.000 giéng dau tuong dua trén dr liéu
gidy thong hanh, dit liéu dénh gi4, dic diém hinh thai hoc va da hinh don nucleotide
(Kaga va cs, 2012). 80 trong sd 96 glong dau twong da dugc su dung trong nghién ctru
nay. Hat dau tuong dugc gieo trén dat bun ngdm nudc. Su ndy mam cua hat gidng, thic
day sy phat trién cta cdy va cay vao la dugc thuc hién trong cac budng ting truong LH-
350, LH-410S, hogc LH411-SPC (Nippon Medical & Chemical Instruments, Osaka, Nhat
Ban). Qua trinh nay mam duoc thuc day & 28°C, trong chu ky anh sang 14 gio/ngay bang
cach sir dung den huynh quang trang (100% cuong do anh sang). Mot tudn sau khi gieo
hat, ba hodc bon cdy con khoe nhit dugc cdy vao chau c6 dudng kinh 113mm va sau
140mm véi dat duoc ldy tir canh dong thi nghiém ctia Trung tim Nghién ctiru Khoa hoc
Noéng nghiép Qudc té Nhat Ban (JIRCAS, Tsukuba, Ibaraki, Nhat Ban). Ciy duoc duy tri
& 24°C véi 14 gio quang chu ky hang ngay (100% cudng d6 anh sang).

Bang 1. Danh sach cac giong dau tuong dugc sir dung trong nghién ciru nay

wCl6 GmWMO03s ICHIGUUHO
wCl17 GmWMON2 MASSHOKUTOU (KOU 503)
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Code” 1D Name of vancty Status Ongin
wcCl GmWMCO0! FISKEBY V Developed varniety Sweoden
we2 GmWMO006 KS 1034 Land: i
WwWC3 GmWMO011 SEITA Landrace
wWC4 GmWMCO012 MANSHUL Landrace
WCs GmWMCO014 KLS 203 Landrace
wCo GmWMCQ015 CHUUHOKU 2 Landrace
wC7 GmWMCO01S RIGAI SEITOL Landrace
WCs GmWMO019 CHOUSENSHU (CHA) Landrace
weo GmWMO020 POCHAL Landrxce
wcCio GmWMO022 NEZUMI META Landnace
wWCIl GmWMO024 CHIENEUM KONG Landrxce
wCi2 GmWMO027 KONGNAMUL KONG Landrace
wCI3 GmWMC029 SHIROSOTA Landrace
wWCli4 GmWMOD3Ss PEKIN DAI OUTOL Landrace
wWCIs GmWMO036 MASSHOKUTOU (KOU 502) Landrace
La
Las
Las




wC19 GmWMOD6 KE 32 Landrace Philippincs

w20 GmWMOO4S HEAMNAM Landrace Republic of Korea
wC21 GmWMO066 HEUKDAELIP Landrace Republic of Korea
wC22 GmWMC070 CHOYOUTOU Landrace Chana
wC23 GmWMCO07! PK 73-34 Landrace India
w24 GmWMO072 M 581 Landrace India
wC2s GmWMCO073 URONKON Landrace Korcan Peninsala
wWC226 GmWMCO07$ CHEONGYE MYONGTAE Landrace Republic of Korca
w27 GmWMO0s3 KEUMDU Landrace Republic of Korea
w28 GmWMO0s4 PEKING Landrace China
wC29 GmWMO0S6 ANTO SHOUKOKUTOU Landrace China
wC30 GmWMOUs9 BONGCHUNBAEKJIAM Landrace China
wCi GmWMO0M JEOKGAK Landrxce Republic of Korca
wCa2 GmWMC103 SENYOUTOU Landrace China
wWCis GmWMC107 HAKKA ZASHI Landrace China
wCH GmWMCI08 KARASUMAME Landrace China
wC3is GmWMCT13 BARITOU 3 A Landrace Indonesia
wWCi6 GmWMCILIS WILLIAMS 82 Developed vaniety USA
wC37 GmWMCLIE ouDu Landrace Republic of Korea
wC3s GmWMCL19 HAKUBI Landrace China
wCi9 GmWMCI20 U 16 Landrace Nepal
wWC40 GmWMC122 GAPSANJAELAE () Landrace Republic of Korea
wC4) GmWMCI23 N 2295 Landrace Nepal
wea2 GmWMCI125 BHATMAS Landrace Nepal
WCas GmWMCI129 AOKI MAME Landrace China
wCH GmWMCI32 L2A Landrace Philippines
wWC4s GmWMCI36 LOCAL VAR (SEPUTIH RAMAN) Landrace Indoncaia
WCa6 GmWMC13% COL/PAK/1989BPGR/2326 (1) Landrace Pakistan
wCa? GmWMCI4) PETEK Landrace Indonesia
WC4s GmWMCI142 JAVA S Landrace Indoncsia
WO GmWMCI43 M Landrace Indea
wWCso GmWMCI44 M 9Ix Landrace Indes
WCs1 GmWMCIl46 HM 39 Landrace Indsa
w(Cs2 GmWMC147 COL/THAVI9STHAL TS Landrace Thailand
WCs3 GmWMC14% M a2 Landrace Indea
WCs4 GmWMCI150 U 10421 Landrace Nepal
WCSS GmWMCIS51 JAVA? Landrace Indoncsia
wWCse GmWMCIS2 U 1290-1 Landrace Nepal
wWCs7 GmWMCIS4 MANSHUU MASSHOKUTOU Landrace China
WCSS GmWMCI56 U 8006-3 Landrace Nepal
wCs9 GmWMCIS9 COL/PAK/1989BPGR/2323 (2) Landrace Pakistan
wWCOs0 GmWMCI60 N 2392 Landrace Nepal
WCh!1 GmWMCI162 COL/THAVI9S/THAL SO Landrace Thailand
wee2 GmWMCI163 N 2401 Landrace Nepal
WC63 GmWMCI65 KARASUMAME (SHINCHIKU) Landrce Taiwan
WO GmWMC166 MERAP! Developed variety Indoncsia
wWCas GmWMCI168 L 317 Landrace India
WCo6 GmWMCl69 HAKUCHIKOU Landrace China
WC67 GmWMC170 M 652 Landrace Indua
WCo6S GmWMCIT1 U-1741-2-2 NO3 Landrace Nepal
WC69 GmWMC173 KARASUMAME (NAIHOU) Landrace Taiwan
wWC70 GmWMCI175 BISHUU DAIZU Landrce China
WCTI GmWMCI176 SANDEK SIENG Landrxce Cambodia
wC72 GmWMCIS! CHIENGMAT PALMETTO Landrace Thailand
wWC73 GmWMCI82 LOCAL VAR. (TEGINENENG) Landmxe Indoncaia
WCT4 GmWMCIs3 KARASUMAME (HEITOU) Landrace Taiwan
WC7s GmWMCIs6 RINGGIT Developed vaniety Indoncsia
WCT6 GmWMCI187 KADI BHATTO Landrace Nepal
wC77 GmWMCISs EC 112828 Landrace India
WCTs GmWMC19% SAN SAl Landrce Thailand
wWC9 GmWMCI191 MISS 33 DIXI Landrace Philippines
WCs0 GmWMC192 U 11554 Landrace Nepal

a Ma cho cdc giong diwa trén nghién civu triede ddy (Aoyagi et al. 2020).
b Ma dinh danh cho Bo swu tap loi dau nanh thé gioi, Dy an ngdn hang gen NARO
(https://www.gene.affrc.go.jp/databases-core_collections_wg_en.php).

Cac mau 14 duoc 0 trong hop nhwa dung mot lan (chiéu rong = 170mm, chiéu cao =
115mm va chiéu siu = 45mm) c6 chira khin gidy ngdm nuéc (Kimtowel; Nippon Paper
Crecia, Tokyo, Nhat Ban) dé duy tri d6 bdo hoa cia hoi nuéc bén trong trong qué trinh
ciy (Hinh. 1A). Cac miu 14 dugc thu tir cac 14 chét dau tién cua ciy 3 tuan tudi (giai doan
sinh truéng V2 dén V3). Sau dé, tdi da ba 14 chét duoc dit trong hop trude khi cay vao
soi nam. Cac mau 14 dugc thu hoach tir cac cay khac nhau duoc dit up mit 1én trén mot
chiéc khin gidy ngdm nudc. Mot khan lau phong thi nghiém ngdm nuéc (Kimwipes;
Nippon Paper Crecia) dugc dat 6 mep cua moi mau 14 dé tranh bi kho. Khoang 2ml
huyén phu soi ndm dugc phun vao mdi hop nhya (Hinh 1B) bang chdi kim 0,5mm
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(SX0.5D; TAMIYA, Shizuoka, Nhat Ban) va mday nén khi (PS251; GSI Creos, Tokyo,
Nhat Ban). Cac mau 14 di cdy duoc giit ¢ 25°C trong bong t6i trong 48 gid dé thuc day su
lay nhiém cua C. kikuchii. Cac hop sau dé duoc gitt & 25°C duéi 12 gid cia chu ky quang
hang ngay (25% cuong d6 anh sang). Phan trim dién tich ton thuong (% LA) trén mdi
mau 14 duoc danh gia sau 9 ngay sau cy (dpi). Mau 14 dugc quét bang may quét hinh anh
(CanoScan 9000F Mark II; Canon, Tokyo, Nhat Ban) va % LA da dugc danh gia. % LA
dugc tinh toan tir cac phan duoc quét thanh cong ctia miu 1a. Khong thé phan biét duoc
cac ton thuong do C. kikuchii trén cac 14 chét bi ton thuong qué mirc. Trong trudng hop
d6,% LA khong duoc xac dinh.

Hinh 1. Phuong phap
cay Vi khuan
Cercospora kikuchii.
La nho duoc dat
trong hop nhua dung
mot 1an va gitt ¢ do
am cao trong 9 ngay
dé tranh 1ay nhidm.
A. Hinh anh céi hop
nhua dung la dau
tuong.

B. C4c manh 14 sau
khi phun cy.

Lan sang loc thir nhat va thir hai dugc thyc hién bang cach sir dung tat ca 80 glong trong
mot thi nghiém ciy duy nhat Két qua duoc phan tich nhu hai lan ciy doc lap dé chon ra
cac gibng khang hodc min cam véi C. kikuchii. it nhit ba miu cho mdi loai dd duoc
chuan bi trong mdi 1an sang loc. Sai s6 chuan% LA =+ trung binh cua gi4 tri trung binh
dugc tinh bang GraphPad Prism 8 (GraphPad Software, San Diego, CA, U.S.A.). Cac
g clr vién cho cac giong khang va giong man cam duoc chon dua trén % LA trung
binh. Déi véi cac ung cur vién khang, % LA du6i 5% trong moi ba chung C. kikuchii
phan 1ap cho ca hai lan 1ap lai. Chiing t61 cting chon cac ing vién cho cac giong man cam
véi C. kikuchii de so sanh véi cac giéng khang C. kikuchii. Cac ung cu vién man cam
ludn duoc san xuét trén 10% cho % LA. Dé xac nhan sy lua chon, méot cudc sang loc thr
ba da duogc thuc hién béng cach st dung 12 mau 14 trén mdi giéng dd chon cho mdi lan
ciy. Phan tich mot chiéu vé phuong sai va kiém tra nhiéu phép so sanh cia Tukey nhu
phan tich posthoc duoc thuc hién béi GraphPad Prism 8 dé so sanh két qua giita céc
gidng trong 1an sang loc thir ba. Ngoai ra, phén tich twong quan Pearson gitta % LA trung
binh cho mdi lan céy da dugc thuc hién boi GraphPad Prism 8.

KET QUA VA THAO LUAN

Lan sang loc dau tién va thtr hai duoc thyc hién bang cach sir dung 80 giéng. it nhat ba 1a
chét cho mdi loai gibng da duoc chuan bi cho mdi 1an cdy. Tuy nhién, viéc cay WCS5,
WC8, WC16, WC17, WC18, WC19, WC29, WC30, WC50, WC51, WC60, WC71 va
WC79 da dugc thyc hién voi it hon ba mau 14 cho mdi lan cdy do ty 1é nay mam cua hat
thép hodc 1am héng mau trude khi céy. Hinh anh vé céc vi du dai dién caa miu 14 cho



mirc % LA duoc thé hién trong Hinh 2. Trong cudc sang loc nay, nim giéng, bao gdm
WC3, WC7, WC26, WC37 va WCA43 ¢c6 cac vét bénh khong 10 rang trén 1a. Ching da bi
loai khoi nghién ctru sau hon. Cac gidng nay Van gilt dic diém xanh 14 mam hodc van
xanh nén rat kho xac dinh chinh xac mic d6 ton thuong trén la (Hinh 3). Két qua duoc
trinh bay trong Hinh 4. Ty 1¢ % LA trung binh cho tat ca céac 1a chét duoc 'danh gia cua
mdi gidng dugc st dung trong cac tiéu chi lya chon tmg vién cho cac gidng khang C.
kikuchii. WC32, WC36, WC39 va WC54 dugc chon 1am ung ctr vién khang da dang. %
LA trung binh cho nhitng ing vién khang nay 1a dugi 5% trong modi ching C. kikuchii
phén 1ap cho ca hai lan 1ap lai. Chung t6i ciing chon WC6, WC73 va WC76 1a cac glong
man cam voi C. kikuchii dé so sanh véi cac gidng khang C. kikuchii. Ba tmg ctr vién man
cam lién tuc tao ra trén 10% cho % LA. Tht nghiém tiép tuc cho bay giéng da dé cap véi
thir nghiém cay 1an tht ba.

Hinh 2. Cac vi du dai dién
ciia mau la cho phéan trim
dién tich ving tén thuong (%
LA). Mau 14 cia WC11 (1%),
WCL (5%), WC49 (10%),
WC38 (25%) va WC40
(50%) trong thir nghiém cay
dau tién cua chung phan lap #
121 duoc cung cap.

Hinh 3. Cac giéng dau tuong
WC3, WC7, WC26, WC37 va
WC43. Cercospora  kikuchii
phan 1ap # 121 da duoc cay;
hinh anh dai dién cho mau l4 sau
khi cay 9 ngay (thtr nghiém ciy
lan dau tién). Vét bénh do C.
kikuchii trén 14 chét cua céc
gidng nay khong rd rang. Chiing
t6i khong thé udc tinh ty 1& phan
tram dién tich vét bénh (% LA)
We? WC26 We37 Wed3 do dic diém ching loai cua kiéu

hinh 14 mam hodc xanh 14 cay.
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bénh Cercospora
kikuchii trén cac
gidbng dau tuong
tir bo suu tap thé
gigi. Ty 1& phan
tram dién tich ton
thuong (% LA)
trén mau 14 duoc
danh gia sau khi
cdy méau 9 ngay.
Cay da duoc lap
lai (lan dau tién
va lan tha hai).
Cac 0 trén biéu
do thé hién % LA
trén cac mau la
dugc danh gia.
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Thir nghiém cay trén bay gidng di chon duogc thyc hién bang cach st dung céc chung C.
kikuchii # 9, # 40 va # 121. Mudi hai 14 chét cho mdi loai dugc chuan bi cho mdi chat
cay. Két qua trang voi két qua cua hai lan chiéu trugc: WC32, WC36, WC39 va WC54
cho thiy % LA thap hon (0,17 dén 1,08% cho # 9; 2,58 dén 7,96% cho # 40 va 1,71 dén
3,08% cho # 121) so vai vai cac (ing cir vién giong man cam (Hinh 5A). % LA cia bon
glong (WC32, WC36, WC39 va WC54) thap hon dang ké so véi % LA cua ang cir vién
glong man cam WC73 trong tat ca cac chat cay (Hinh 5B). That bat ngo, hai ng ctr vién
man cam khéc, WC6 va WC76, thé hién tinh man cam vira phai ddi véi viéc ciy chung #
9 va # 121. Két qua caa chdng ti ching minh rang WC32, WC36, WC39 va WC54 la
cac gidng khang C. kikuchii. Ngoai ra, WC73 duoc chirng minh 1a gibng man cam C.
kikuchii dwa trén két qua cua ching toi. Nhitng két qua nay da duoc xac nhan bang mot
thir nghiém cay toan bo cay trong (Hinh bd sung. S1). % LA trung binh ddi véi cac giéng
khang (0,02 dén 0,20 dbi véi WC32, WC36, WC39 va WC54) thip hon dang ké so voi
gidng man cam (2,33 dbi voi WC73).
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#40 (Corrientes)
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Hinh 5. Lam giam
muc do nghi€ém trong
cua bénh & céac ing cu
vién da dang khang
va man cam
Cercospora kikuchii.
A. Anh dai di¢n cua
mit tru clia cdc mau
l4 ¢ thoi diém 9 ngay
sau khi cdy duoc ciy
chung C. kikuchii
phan lap # 121.

B. Ty I¢ trung binh
cua dién tich vét bénh
(% LA) tinh tir 12 14
chét cho mdéi mau
cdy. Cac 6 trén biéu
db thé hién % LA trén
cac mau 14 dugc danh

60

. gia. Cac thanh chi ra

. sai sO chuan cua gia
-, tri trung binh. Muc do
quan trong duoc xac
dinh cho timg gidng
théng qua phéan tich
phuong sai; cac chir
cai twong Gmg véi tric
nghiém Tukey post
hoc (P <0,05).

Nhu d3 mé ta, WC6 va WC76 thé hién cac phan img man cam hoi khac nhau ddi véi cac
chung phan lap khac nhau. % LA trung binh cta ba gidng khang dugc ciy # 40 cao hon
5% (WC32 = 6,38%, WC36 = 7,96% va WC39 = 6,83%). Phan tich cua ching t61 so
sanh cac phan lap cho thdy két qua cua # 9 va # 121 ¢6 twong quan cao (r = 0 ,9772)
nhung twong quan gitta # 9 va # 40 (r = 0,7739), # 40 va # 121 (r = 0,8180) la thap hon
(Hinh 6). Cac chung phén lap nay co ngudn gbc tir cac tinh khac nhau ¢ Argentina. Két
qua nay ngyu y rang quan the C. kikuchii & Argentina c6 sy da dang vé dia Iy trong kha

ning gy bénh dbi voi cac gidng dau tuong.
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Hinh 6. Méi tuong quan giira Cac
két qua cua thir nghiém cay ba ching
Cercospora kikuchii (# 9, # 40 va #
121). Céc & trén biéu do cho thay ty
I& phan tram trung binh cua dién tich
vét bénh (% LA) cua bay gibng da
chon duoc ciy véi ba dong phan lap.
Gia tri chi ra hé sd twong quan
Pearson (r) va gia tri P hai phia (P)

C6 mot s6 khac biét vé kha ning gy bénh ddi voi cac giéng dau twong cta ba chung C.
kikuchii. Tuy nhién, WC54 th¢ hién mic d6 khang cao vai tat ca cac ching cach ly duoc



thir nghiém. Diéu nay cho thay rang n6 1a mot ing ctr vién t6t dé lam ngudn gen khang C.
kikuchii & Argentina (Hinh 5B).

Su phat trién bénh cua C. kikuchii 1a cham. Thuong mat 3 tudn sau khi cdy dé xac dinh
muirc do nghiém trong cua bénh (Cai va cs, 2009). Pé sang loc tinh khang C. kikuchii trén
mot s6 luong 16n cac gidng dau tuong, rat khé dé giir cac diéu kién dong nhéit cho tung la
cAy trén toan cdy vi 4nh sang va do 4m xung quanh cac 14 riéng 1¢ co thé khac nhau. Anh
sang rat quan trong d6i voi doc tinh ciia cercosporin (Daub va Hangarter 1983; Yamazaki
va cs, 1975). P 4m cao ciing can thiét dé thuc day nhidm tring. Dé khao sat kha ning
chéng lai mam bénh nay, cin phai c6 cac phuong phép sang loc thdng nhit va thong
luong cao. Phuwong phap cia chung toi di ¢ thé chon loc thanh cong ca hai giéng khang
va man cam C. kikuchii (Hinh 5). D6 4m cao lién tuc trong diéu kién 6n dinh cho chit ciy
trén 14 chét da rat ngdn thoi gian can thiét cho su phat trién cta bénh C. kikuchii. Cac tén
thwong xuat hién trong vong 9 ngay sau ciy theo phuong phép cua ching t6i. Phuong
phap cua ching toi ciing dat dugc ty 1& hinh thanh t6n thuong trén mau 14 nhiéu hon
trong thoi gian ngan hon mot nira so véi bao cao trude (Cai va cs, 2009). Ngoai ra, thiét
ké nho gon cho phép vi tri sang loc nam trong budng ting truong dugc kiém soat nhiét do
va anh sang trong phong thi nghiém thoéng thuong. Phuong phap ciy 14 cho C. kikuchii
ma chiing t6i da phat trién 1a thich hop dé sang loc tinh khang C. kikuchii trén cac giéng
dau tuong dugc trong trén toan thé gidi. Két qua sang loc dugc hd tro bdi mot thir
nghiém cay bang toan b6 cay dau twong (Hinh bd sung S1). Hon nita, kha ning chong lai
C. kikuchii cta cac gidng trén dong ruong van chua dugc ching thyuc. Cai va cs, (2009)
so sanh két qua thu dugc tr viée cay C. kikuchii duge thyc hién trong moi truong dugce
kiém soat va dong rudng. Mot sd giéng dai dién cho ket qua twong quan gilta hai diéu
kién, nhung moi trong quan khong dugc xac nhan cho tat ca cac gidng duoc thr nghiém
trong nghién ctru d6. Pé didu tra mdi twong quan gitra mirc do nghiém trong cua bénh C.
kikuchii trén dong rudng va méi truong duge kiém soat, can c6 nhitng nghién ctru siu
hon bang cach sir dung mot s6 luong 16n cac gidng dau tuong trén dong rudng. Két qua
ctia viée cdy vao 14, & mot s6 gidng, két qua céy khac nhau gitra céac 14 chét va cac lén lap
lai. bé sir dung phuong phap sang loc nay, s6 lan 13p lai k¥ thuat va sinh hoc ctia mdi lan
ciy 1a rat quan trong dé tranh xac dinh sai tinh khang cua C. klkuchll Ngoai ra, vi¢c ti€u
hay cic miu 14 trong qua trinh cdy can dugc xem xét dé cai tién hon nita phuong phap
nay.

Phuong phap sang loc thong lugng cao cho tinh khang C. kikuchii la mét cong cu dugc
tim kiém tir 1au de nghién ctru (Cai va cs, 2009). Phuong phap cua ching toi c¢6 thé gop
phan ting hiéu suit sang loc thong lugng cao cho tinh khang bénh.



