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TOM TAT

Sit dung giéng khang virus da va dang 1a bién phdp hitu hiéu nhit d€ quan ly bénh xoin vang la & ca chua. Viéc
t6 hgp nhiéu gen khing vao mét gidng c6 tac dung ning cao khd ning khang virus cho ci chua. Tuy nhién, tao dugc
dong thuin mang dong théi nhiéu gen khang virus xoan vang la la khé khan do ching chi ¢6 & loai ca chua dai lai
ndm trén cdc nhiém sic thé khdc nhau. Sit dung chi thi phan tii gitip danh gid va chon loc thanh céng 8 dong thudn
ca chua mang dong thoi 2 gen khdng virus xodn 14 Ty2 va Ty3 & dang déng hgp ti. Ciac dong nay ¢é kha ning khdng
rdt cao vdi virus xodn vang 14, t6i khi két thic thu hoach ciy hoan toan khong c6 triéu chiing bénh. Day la nguén vit
li¢u quan trong cho cong tdc tao giong ca chua khing bénh virus xodn vang la & Viét Nam.

Tit khéa: Gen khing, virus, xodn vang 14, ca chua, dong thudn

1. DAT VAN bE

Bénh xodn vang ld do Tomato yellow leaf curl
virus (TYLCV) da va dang la bénh giy hai nghiém
trong trén ca chua & Viét Nam cting nhu trén thé
gidi. Quin ly dich hai do TYLCV bang bién phap
héa hoc gap rat nhiéu khé khan do quan hé phiic
tap gitia ky chi-vector-virus dong thai lai gy anh
hudng khong tét téi moi trudng. Do vy, viéc trong
céc gibng khang TYLCV dugc coi la bién phép hiiu
hiéu nhét dé quan ly bénh xoan vang 1 ca chua. Cho
tdi nay da c6 5 gen khang virus gay bénh xodn vang
Ia ca chua da dugic phat hién & cic loai ca chua hoang
dai khac nhau bao gém Ty1/Ty3; Ty-2, Ty-4, ty-5 va
Ty-6 (Zamir et al., 1994; Hanson et al., 2000; Ji et
al., 2009; Verlaan et al., 2013; Hutton et al.,, 2012).
Chiing da dugc lai tao véi cic dong ca chua tréng
dé phuc vu cho viéc tao giéng ca chua thuong mai
khdang bénh virus xoan vang la. Tao dong thuin ca
chua khéng bénh thong qua lai hiiu tinh thudng phai
trdi qua 7-8 thé hé tu thu bdi bén canh tinh trang
khang bénh con cin phai dat dugc do thuan vé cic
tinh trang nong sinh hoc quan trong khac. Ngay nay,
chon loc bang hd trg chia chi thi (MAS) da va dang
trd thanh cong cu hitu hiéu nhit cho cong tic tao
giong ciy trong. Ap dung MAS trong chon tao dong
thudn khing bénh tit quin thé phan ly cta cic t6
hgp lai hitu tinh sé ddm bao phat hién dugc cac gen
khing bénh qua céc thé hé ma khong cin tdi danh
gid bi€u hién ki€u hinh, dong thai khong cin mot
qudn thé I6n & cic thé hé giup tiét kiém thoi gian,
dién tich ciing nhu chi phi. Théng qua hgp tic trong
khuon kho dé tai “Tao giéng ca chua khing bénh
x0dn vang la virus (TYCLV) va héo xanh vi khuin
(Ralstonia solanacearum) & Viét Nam béng chi thi
phan ti, két hop vdi lai truyén thong”, Trung tim

Rau Thé gi¢i (World Vegetable Center - AVRDC) da
cung cdp cho Vién nghién ciu Rau qué ciac dong ca
chua c6 chita gen khang virus khac nhau trong dé c6
mét s6 dong con & thé hé tu thu déi F4 con can phai
tiép tuc chon loc lam thudn. Bai bdo nay trinh bay
két qua chon loc dong thudn véi viéc ap dung cac chi
thi phédn tii d€ ddnh gia cic gen khang Ty2 (c6 nguén
goc tii loai S. harbochaites) va Ty3 (c6 ngubn goc tif
loai S. chilenses).

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Vit liéu nghién ciu

10 dong ca chua tu thu thé hé F4 mang gen khang
virus xodn vang la Ty2, Ty3 va 3 dong ca chua mén
cam vdi virus xodn vang la do AVRDC cung cap.

2.2. Phuong phap nghién ciiu

Dénh gid cic dong mang gen khang virus Ty2,
Ty3 dugc thyc hién thong qua phin ting PCR vai cac
cap moi P6-25F (5-ggt agt gga aat gat gt get c-3)/
P6-25R (5-gct ctg cct att gtc cca tat ata acc-3) chi
thi ctia gen Ty3 (Ji et al., 2007) va ciap méi TG302F
(5-tggctcatcctgaagetgatagege-3)/ - TG302R6(5-
tgatttgatgttctcatctctegectg-3) chi thi cua gen Ty2
(Garcia et al., 2007). Chon loc dugc tién hanh nhu
sau: Trudc moi thai vy tréng, ADN dugce tach chiét
tit mo 1a ctia 20 cdy ca chua sau 2 tuan gieo hat. Sau
do tién hanh phan ting PCR v6i cap méi P6-25 va
cap méi TG302F/TG302R6 dé chon ra 10 cay mang
gen Ty2, Ty3. Céc cé thé dugc danh s6 tuong ing vdi
két qua PCR khi tréng ra dong rudng dé chon loc
theo cdc chi tiéu nong sinh hoc. Viéc chon loc lam
thudn cdc tinh trang nong sinh hoc dugce dp dung
theo phuong phéap pha hé (Pedigree).

" Vién Nghién citu Rau qua
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Léay nhiém virus bang bo phan trén cay 2 tudn sau
gieo hat trong nha ludi cach ly: 1500 bg phédn dugc
tha trén 50 cay ca chua bj bénh xoan vang la cdp 4-6
trong 1 tudn, sau d6 cdc khay 20 ciy 2 tudn tudi ctia
cac dong tu thu F7 mang gen khéng va 3 dong min
cam (L00015, L00285 va L04841) dugc dit vao gitia

cdc cay bénh, tién hanh lay nhe cdc cay bénh ngay
3 ldn. Sau 3 tudn cic cay lay nhiém dugc tréng ra
dat. Triéu ching bénh xodn vang la dugc danh gia
theo tai liéu huéng dan ctia Trung tdm Rau Thé gidi
(Hinh 1) tai 3 thoi diém: 45 ngay sau tréng, khi bt
dau thu hoach va két thic thu hoach.

- ‘_\’
~ Cay khoe
(khong bi bénh)

Nhiém bénh  Nhiém bénh
rit nhe nhe

Nhiém bénh
trung binh

Nhiém bénh
ning

Nhiém bénh
rdt ning

Hinh 1. Phan cdp chi sé bénh theo Trung tam Rau Thé gidi

I11. KET QUA VA THAO LUAN

Trudc moi vu trong tién hanh sang loc bang chi
thi phan ti sao cho céc ca thé dugc chon loc ¢6 chija
cac gen khang Ty2 va Ty3. Két qua chon loc cac dong
mang gen khdng qua cac thé hé dugc thé hién tai
bang 1.

Dé 6 thé lam ngudn vat liéu cho lai tao giong F1
thi cic dong thudn khang virus cin phai mang gen
khang & trang thai dong hgp tii. Tu ly lich nguén vt
liéu cho thay hau hét cac dong déu cé chita dong thai
ca 2 gen khdang Ty2 va Ty3, chi 1 dong CLN3670F4H
khong mang gen Ty2. Két qua kiém tra bing PCR
@ thé hé F4 cho gen Ty2, Ty3 thdy rang ¢ hdu hét
cac dong déu xudt hién 3 dang kiéu gen: Déng hop
ti troi Ty2/Ty2, Ty3/Ty3, di hop ti Ty2/ty2, Ty3/ty3
va dong hop tii lan ty2/ty2, ty3/ty3 (Hinh 2). Thong
thuong cac dang dong hop i trdi (dang khing) sé
dugc Ida chon dé duy tri tuy nhién bén canh viéc
danh gia chon loc kiéu gen khang thi viéc chon loc
lam thuan céc tinh trang néng sinh hoc khac la cin
thiét. Sau khi két hgp ca 2 yéu té trén thi & thé hé F4
cac ca thé dugc chon loc duy tri & tat ca cic dong
déu mang Ty2 & trang thai di hgp ti, trong khi d6 c6
6/10 dong ca chua da mang gen Ty3 da & trang thai
doéng hop tii. Két qua PCR nam 2013 (Bang 1) cho
thdy dong ca chua CLN3641F4 theo ly lich ¢6 chia
gen khdng Ty2 & trang thdi di hgp ti va gen Ty3 &
trang thai dong hop ti tréi, tuy nhién két qua PCR
thuc té thi tat ca cac ca thé déu khong chia allen troi
Ty2. Diéu nay 1 co thé bdi cac hat F4 ¢ trang thai di
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hop ti phan ly 3 kiéu gen Ty2/Ty2, Ty2/ty2 va ty2/
ty2, cac ca thé dugc kiém tra da rdi vao nhom mang
kiéu gen ty2/ty2. Dong CLN3670F4H chi mang gen
Ty3 phu hogp theo Iy lich. O cic dong con lai déu
¢6 chia cdc cdc thé mang kiéu gen déng hop ti trdi
hodac di hgp clia ca 2 gen Ty2 va Ty3.

O vy Thu Péng 2013, tién hanh dénh gia cic
chi tiéu khéi lugng trung binh qua (KLTBQ),
tong s6 qua/cay, ti 1é qua thuong phdm, bing 2
cho thdy khéi higng trung binh ctia cic dong ca
chua dao dong tit 60 tGi 95g. Trong d6 cic dong
CLN3641F4-0, CLN3643F4-0, CLN3682F4C-0,
CLN3670F4E-0 va CLN3670F4G-0 dat tu 80g toi
95g va cac dong nay co ti 1é qua thuong pham dat ti
70-90%. SO qua trén cay dao dong tii 11 tdi 30 qua
trong dé cic dong CLN3682F4C-0, CLN3670F4G-0
va CLN3670F4H-0 c6 s6 qua trén cay rat thap chi
dat tit 11 t6i 14 qua. O 3 dong CLN3682F4A-0,
CLN3669F4-0, CLN3670F4D-0 c6 hién tugng phin
ly thanh 2 dang: Dang 1 ¢6 s6 qua/céy nhiéu nhung
qua rat nho, dang 2 qua I6n hon nhung lai ¢6 s6 qua
trén cdy it hon. O cic dong nay lya chon c4 thé theo
huéng qud c6 trong lhuigng 16n hon dé duy tri tao
dong thudn. Két hgp gitia két qua PCR va trén déng
rudng 2013, cic dong F5 dugc chon loc dé duy tri la
CLN3641F4-0-1, CLN3643F4-0-3, CLN3682F4A-0-1,
CLN3682F4B-0-2, CLN3682F4C-0-7, CLN3669F4-0-1,
CLN3670F4D-0-2, CLN3670F4E-0-2, CLN3670F4G-0-10
va CLN3670F4H-0-3.
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Bing 1. Két qué chon loc lam thuén cic dong mang gen khéng virus Ty2 va Ty3

2015

Thé hé Dong ca chua L | 20|l 2 =aa l
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F5  CLN3641F4-0-1 s R !
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Chi thich: R: Trang thdi déng hop tif troi ciia gen Ty2
1y2; Ty3/ty3); S: gen & trang thdi dong hop tii lin ( ty2/ty2;

hodc Ty3 (Ty2/Ty2; Ty3/Ty3); H: Trang thdi dj hap ti (Ty2/

ty3/ty3).
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Hinh 2. Két qua di¢n di sin phdm PCR sang loc gene Ty2 béng chi thi TG302F/R6

CLN3682F1-10-27-2 CLN3669F1-11-18-4

v

ctia mot s6 dong ca chua thé hé F4

Vu Thu Péng nim 2014 dugc thuc hién tuong
ty nam 2013. Két qua cho thdy khéi lugng trung
binh qua va ti lé qui thuong phim cta cic dong
CLN3682F4A-0, CLN3669F4-0, CLN3670F4D-0
da dugc cai thién. Cic dong F6: CLN3641F4-0-1-3,
CLN3643F4-0-3-5, CLN3682F4A-0-1-3, CLN3682F4B-0-2-4,
CLN3682F4C-0-7-1, CLN3669F4-0-1-3, CLN3670F4D-0-2-5,

CLN3670F4E-0-2-3, CLN3670F4G-0-10-7 va
CLN3670F4H-0-3-5 dugc chon loc dé duy tri dong
thudn, trong dé c6 4 dong (CLN3643F4-0-3-5,
CLN3682F4A-0-1-3, CLN3682F4C-0-7 va
CLN3670FG-0-10-7) da co ki€éu gen khang déng hop
ti troi Ty2/Ty2, Ty3/Ty3 va 2 dong (CLN3641F4-0-1-3,
CLN3670F4H-0-3-5) mang don gen Ty3/Ty3.

Bang 2. Mot s6 yéu t6 cau thanh nang sudt cta cic dong ca chua F5
& vu Thu Péng 2013 va F6 6 vu Thu Pong 2014

| Vu Thu Déng 2013 Vu Thu Pong 2014
. Tilé qua Tilé qua
Dong ca chua KIéS]Q q“:‘;iay thuong phim Kl;;.’.Q Tch;.li! iigng-ohiin

| %) )
CLN3641F4-0(-1) ‘ 8745,7 17.8 90 | 85%55 18.5 90
CLN3643F4-0(-3) : 80+4.8 19.2 90 80+4,8 21.7 - 80
CLN3682F4A-0(-1) 60+16,3 30.4 60 7049 26 | 70
CLN3682F4B-0(-2) 70+5,2 16.4 70 | 70+3,7 17.3 - 70
CLN3682F4C-0(-7) 85436 | 1438 80 | 85342 15.5 80
CLN3669F4-0(-1) 60174 | 206 | 60 70435 17.2 80

| CLN3670F4D-0(-2) 65t17,5 | 19.6 60 70+5,6 16.7 - 80
CLN3670F4E-0(-2) 8315,5 17.6 80 80%3,9 17.5 80
CLN3670F4G-_0_( -10) | 95%6,8 12.0 _ _90 95+5,3 11.0 90 :

| CLN3670F4H-0(-3) I_70£6.5 | 114 ol 80 | 70i5,2 II.O ) R 80 !

Nam 2015 tién hanh sang loc bang chi thi phan ti
chon 20 ca thé F7 da co kiéu gen dong hgp ti troi vé
2 gen khdng Ty2 va Ty3 dé trong vu Thu Dong 2015.
Két qua theo doi sinh trudng, phat trién va ning sudt
dugc trinh bay tai bing 3 va 4.

Bang 3 cho thdy 10 dong ca chua thi nghiém phén
thanh 2 dang hinh sinh truéng hiiu han va ban hitu
han. Cac dong sinh truéng hitu han c6 chiéu cao dao
dong tui 88 tGi 97cm trong khi cdc dong sinh trudng
ban hiiu han ¢6 chiéu cao cay dao dong trong khoang
tit 102 t&i 118cm. Thai gian ti tréng tdi ra hoa dao
dong tii 29 ngay tGi 41 ngay trong d6 cic dong ra hoa
som la CLN3682F4A-0-1-3, CLN3682F4C-0-7-1
va CLN3670F4E-0-2-3 (29 ngay sau trong), dong
CLN3669F4-0-1-3 ra hoa muén nhat, t6i 41 ngay
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sau trong mai 50% s6 cay c6 hoa nd. Cac dong sinh
trudng ban hiiu han c6 thai gian sinh trudng dai
hon (125-133 ngay) cac dong sinh trudng hiiu han
(110-118 ngay). Trong nhém céc dong sinh trudng
bdn hiiu han, c6 dong CLN3669F4-0-1-3 tuy ra hoa
rat mudn nhung chin tap trung nén c6 thai gian cho
thu hoach ngin hon, do dé khong kéo dai thai gian
sinh truéng hon so vdi cac dong con lai.

Trong lugng trung binh qua cia cic dong tu
thy F7 duong nhu da 6n dinh, dao dong tit 70-
90g, khong bién dong nhiéu so vdi thé hé Fé. S6
qud trén cdy cha cic dong dao dong tu 12 tdi 23,5
qua vdi ti 1¢ qua thuong phim dao déng ti 70-90%.
Trong do cac dong luén duy tri ti 1¢ qua thuong
phdm cao la CLN3641F4-0-1-3, CLN3643F4-0-3-5,
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CLN3670F4G-0-10-7 va  CLN3670FH-0-3-5.
Ning sudt cac dong dao dong tii 8,3kg/6 3m’ tdi

14,77kg/6, trong d6 2 dong CLN3670F4G-0-10-7 va
CLN3670F4H-0-3-5 chi dat dudi 10kg/o.

Bang 3. Dac di€m sinh trudng, phét trién ctia cac dong F7 ngoai dong vu Thu Dong 2015

i i I?a_mg hinh | Chiéu cao ciy ) TG tii trong | . Tht':lj gian
sinh truéng (cm) dén ra hoa (ngay) sinh trudng (ngay)
CLN3641F4-0-1-3* | HH 93,6897 30 | 115
| CLN3643F4-0-3-5* BHH 108,76,42 32 | 125
CLN3682F4A-0-1-3* HH | 8854583 29 | 110
CLN3682F4B-0-2-4* | HH | 883755 32 | 110
CLN3682F4C-0-7-1* HH | 977#524 29 115
CLN3669F4-0-1-3* ~ BHH 102,646,76 41 130
CLN3670F4D-0-2-5% . BHH ‘ u87:820 34 130
| CLN3670F4E-0-2-3* HH  967+724 29 | 118
| CLN3670F4G-0-10-7* . BHH | 10754786 35 | 133
| CLN3670F4H-0-3-5* BHH | 1122867 33 133

Bang 4. Yéu t6 cdu thanh ndng sudt va ning sudt cla cdc dong F7 vu Thu Dong 2015

Dong ca chua KLTBQ (g)
| CLN3641F4-0-1-3* 854574
CLN3643F4-0-3-5* |  80£522
CLN3682F4A-0-1-3* 70+4,07
 CLN3682F4B-0-2-4* 70+4,48
| CLN3682F4C-0-7-1* 88:+4,38
| CLN3669F4-0-1-3* 704290
| CLN3670F4D-0-2-5* 70+3,65
| CLN3670F4E-0-2-3* 856,20
CLN3670F4G-0-10-7* 90+6,06
| CLN3670F4H-0-3-5° 75+4,19

Theo doi tinh hinh bénh hai trén déng rudng
trong vu Thu Bong 2015 cho thdy khong xudt hién
bénh voan vang la virus & tat ca cac dong ca chua thi
nghiém. Tuy nhién dé danh gia chinh xdc kha nang
khang bénh thi viéc lay nhiém virus trong diéu kién
nha ludi dé tao dp luc cao vé virus cho cac dong ca
chua la can thiét. Trong vu thu déng 2015, sti dung 3
dong ca chua man cam vdi bénh virus xodn vang la
L00015, LO0285 va L04841 dé dénh gid hiéu qua cha
vi¢c lay nhiém bénh (Bang 5).

Két qua bang 5 cho thdy c6 su khac biét ro rét
vé bénh xoan vang la gitia 10 dong ca chua F7 va 3
dong ca chua man cam. O 45 ngay sau tréng, trong
khi chua ¢6 cé thé nao cta cac dong tu thu F7 xudt
hién bénh thi da c6 40% s6 cay cia dong ca chua
L0015 va 20% sé cdy ctia dong ca chua L00285 xuat
hién triéu chiing bénh xodn vang l4 & cip bénh 4. O

ua thuong phim NS thuc thu
TS qud/ciy - Q (%)g P (kg;‘ﬁ)
18,2 _ 90 13,69
19,6 90 14,06
22,5 70 14,77
22,2 70 13,51
15,8 80 13,23
e 80 11,58
18,4 75 11,33
16,6 80 12,13
120 90 9,50
120 | 90 8,30

thoi diém khi bat ddu thu hoach c6 100% s6 cay ciia
2 dong nay bi bénh & cdp bénh 6 va cling tdi 70% s6
cay ctia dong 104841 bj bénh & cip bénh 4. Téi thai
diém két thuc thu hoach thi 100% s6 ciy cna ca 3
dong nay déu xudt hién triéu chiing bénh & cip bénh
cao nhat (cdp 6) trong khi do & cic dong tu thu F7
chi 2 dong mang don gen Ty3 (CLN3641F4-0-1-3
vi  CLN3670F4H-0-3-5) vGi 20 va 30% cdy xudt
hién triéu chiing rit nhe, cip 2 vao thaoi diém bat
dau hoic cip 3 khi két thic thu hoach. G 8 dong con
lai toi khi két thac thu hoach 100% cé thé khong cé
triéu chiing bénh. Két qua nay cho thdy viéc to hop
dong thoi 2 gen khang Ty2 va Ty3 cé kha nang ning
cao tinh khdng virus xoan vang Is cho ca chua. Diéu
nay phi hgp véi két qué nghién ctiu ctia Prasanna et
al. (2015).

[5)
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Bang 5. Bénh virus xodn vang 1 clia cdc dong F7 trong nha luéi vu Thu Dong 2015

. 45 ngay saultrﬁng
Dong ca chua & ca -

: | bithél:l:ge) | Dl
CLN3641F4-0-1-3* | 0 | 1
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IV. KET LUAN VA DE NGHI

4.1. Két luan

- Viéc sti dung céc chi thi phan da giiup theo doi
dugc cac gen khing Ty2 va Ty3 trong cic dong thuén
ca chua, tit ca cic dong ca chua ty thu thé hé F7 déu
mang cac gen khing Ty2, Ty3 & trang thai dong hop
tu troi.

- Két qua da chon loc dugc 10 dong thudn ca chua
trong d6 c6 8 dong mang doéng thoi 2 gen Ty2 va
Ty3. Cac dong ca chua ty thy thé hé F7 déu c6 kha
nang khdng cao vdi virus, trong dé cac dong mang
déng thoi 2 gen Ty2 va Ty3 khong cé triéu chiing
bénh cho tdi khi két thic thu hoach.

4.2. Pé nghi

St dung cic dong thudn trén lam vat liéu tao
giéng ca chua khing bénh virus xodn vang 1a cho
Viét Nam.
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