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TOM TAT

DPé chon tao thanh cbng giéng ca chua chin cham va khang virus xoan vang la thi viéc s& hiru, danh gia va tim
dwoc ngudn gen khang déng vai tro quan trong. Trong nghién ctu nay, 200 mau gidng ca chua da dugc khéo sat
vé cac dac diém nong sinh hoc, nang suét, khd ndng chin cham, khang virus xoan vang 4. Déc biét la khdo sat kha
nang chira cac gen khang Tyl, Ty2, Ty3 va gen chin cham rin béng chi thi phan tir DNA. Két qua da phat hién
dwoc 7 mau gibng cé gen Tyl, 7 mau gidng cé gen Ty3, trong d6 2 mau gidng chira ddng thi gen Tyl va Ty3, phat
hién 6 mau gidng c6 gen rin. Cac mau gidng chira gen Tyl va Ty3 déu khang t6t véi 3 ngudn bénh thu thap tir Ha
Noi, Bac Giang va Hwng Yén. Phat hién thdy 15 mau gibng cé dac tinh chin cham, th&i gian ton trir qua dai, trong d6
6 mau gidng cé chtra gen rin.

Tw khéda: Begomoviruses, ca chua, chi thi phan t, gen chin cham.

Application of DNA Marker to Evaluate Tomato Genetic Resoure for Ripening Inhibitor
Gene and Yellow Leaf Curl Virus Resistance

ABSTRACT

In order to develop the new tomato varieties with delayed ripening and strong resistance to yellow leaf curl
disease, evaluation and identification of the genetic resources bearing desirable genes play a very important role. In
this study, 200 tomato accessions were evaluated for bio-agronomic characteristics, yield potential, delayed ripening
ability and resistance to yellow leaf curl disease by artificial infection. Application of DNA markers was carried out to
identify the resistant genes Tyl, Ty2, Ty3 and ripening inhibitor gene (rin) in 200 tomato accessions. Results
indicated that seven tomato accessions carry resistance gene Tyl, 7 accessions contain Ty3 gene, of which 2
accessions carrying both Tyl and Ty3 gene, and 6 accessions carry rin gene. Almost the accessions containing Ty1
and Ty3 were strongly resistant to the virus isolates collected from Hanoi, Bacgiang and Hungyen provines. We also
found 15 accessions with slow ripening ability and long shelf life, in which 6 accessions containing ripening inhibitor
gene (rin).

Keywords: Begomoviruses, DNA marker, ripening inhibitor gene, tomato.

rat cao, gia ban c6 thé ting gip 2 - 3 lan so véi
thoi diém chinh vu. Vi thé da c6 mét s6 bién phap
ky thuat nhim rai vu nhu tréng sém hoéc muon,
trong trong nha luéi hay dung giéng chiu néng.

1. DAT VAN DE

Ca chua (Solanum lycopersicum) la loai rau
an qua quan trong & nuée ta. O mién Béc, ca chua

chu yéu dugc trong ti thang 9 dén thang 3 nam
sau va thu hoach ti thang 11 dé&n cudi thang 5.
Gia ban ca chua thdi gian nay thuong rat thap,
ngudi san xuat thu duge it 1¢i nhuan. Trong khi
dé, ti thang 6 - 10 nhu cAu st dung ca chua lai

Tuy nhién, cac giéhg dang tréng chua c6 giéhg nao
c6 dac tinh chin cham, vi th& vAn phai thu dén
dau ban ngay dén do, thoi gian rai vu khéng dai.
Hién nay, nhiéu nuéc trén thé& giéi da chon tao
dugc nhiéu gidng ca chua chin cham nhd st dung
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cac dang dot bién chin cham hoic khéng chin nhu
dang d6t bién chin cham alc (alcobaca), tic ch& sy
chin rin (ripening inhibitor), dot bién khéng chin
nor (non-ripening) va khong bao gi¢ chin Nr
(Never-ripening) (Foolad, 2007; Garg et al., 2008).
Nhiing d6t bién nay c6 tac dung lam cham qua
trinh chin va su mém héa cta qua, gitip qua c6 thé
bao quan dudc lau trong diéu kién binh thudng,
van chuyén duge xa va chéng théi tét (Foolad,
2007; Garg et al., 2008; McGlasson et al., 1983).
Néu chon tao dugc giong chin cham, chiing ta sé
trong duge ca chua chinh vu khi thoi tiét thuan
lgi, cho nang suit va chat lugng cao, sau d6 thu
hoach va bao quan duge lau, khi nhu ciu tiéu thu
tang thi xi 1y ethylene lam qua chin rdi ban véi
gia cao. Trong giong chin cham con gitp ngudi
trong chu dong trong thu hai, qua cting va chéng
théi tot cho phép van chuyén thuan lgi va han ché
that thoat sau thu hoach.

Bén canh d6, ca chua bi rat nhiéu loai bénh
gay hai, trong d6 xoan vang 14 do mét s6 virus
thudc chi Begomovirus gy ra dang 1a mot trong
nhiing bénh giy hai nghiém trong, déc biét déi
v6i ca chua sém va trai vu & mién Bic Viét
Nam. Bénh c6 thé gay giam nang suét 80 - 90%
néu bi nhiém sém (Tho, 1984). St dung gidng
khang virus 1a bién phap hiéu qua nhat dé
phong chéng bénh nay. Hién nay da c6 5 gen
khang virus, gom gen Tyl (Zamir et al., 1994)
va Ty3 (Ji va Scott, 2006) ndm trén nhiém sic
thé 6, gen Ty2 nim trén nhiém sdc thé 11
(Hanson et al., 2006), gen Ty4 nidm trén nhiém
séc thé 3 (Ji et al., 2008) va gen Ty5 ndm trén
nhiém sdc thé 4 (Anbinder et al., 2009). DPéng
thoi cac gen nay hién ciing da duge x4c dinh chi
thi phan ti DNA lién két chat véi cac gen Tyl,
Ty2, Ty3 va ca gen chin cham rin (Castro et al.,
2007; Garcia et al., 2007; Ji et al., 2007; Zhang,
2010) diéu nay gitp céng tac chon tao giéng ca
chua chin cham va khang virus xodan vang la
béng chi thi phan ti DNA dugc trd nén dé dang
hon. Nghién ciu nay trinh bay két qua khao sat
200 mAu gidng ca chua da phat hién mét s6 mau
gidng c6 nhiéu dic diém noéng sinh hoc t6t, ning
suét cao, c6 kha ning chin cham, khang virus
xoan vang la va chia cac gen Tyl, Ty2, Ty3 va
rin. Pay 1a ngudn gen quy phuc vu chuong trinh
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chon tao gidng ca chua méi chin cham va khang
virus xodn vang la.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat lidu

200 miu giéng ca chua tir Viét Nam, My,
Nhat, Phap, Nga, va Israel dang dugc bao ton
tai Trung tdm Bao ton va Phat trién Ngudn gen
Cay trong, Trudng Pai hoc Néng nghiép Ha Nai,
d61 chiing 1a gidng ca chua lai F1 Savior.

2.2. Dung cu va héa chat thi nghiém

Hoéa chat: CTAB, NaCl, Tris-HCl, EDTA, B
- mercaptoethanol, phenol, chloroform, isoamyl
alcohol, ethanol 100%, ethanol 70%, ethidium
bromide, enzyme Taql va dung dich dém,
enzyme KAPATaq HotStart DNA Polymerase
va dung dich dém, hén hgp 4 loai ANTP, MgCl,,
nudce cit vo trung, dém dién di TAE 1X.

Dung cu: may PCR, micropipet, 6ng ly tam
1,5ml, may ly tam, bé 6n nhiét, bd dung cu dién di.

2.3. Phuong phap

2.3.1. Khio sat dic diém néng sinh hoc,
néing sudt va chat luvong qua

Hat giong dugc gieo trén khay, sau 30 ngay
thi trong ra rudng theo phuong phap khao sat
tap doan, tudn tu khéng nhic lai, mbi miu
giong trong 10m? mat d6 cAy x hang = 40 x
70m; tréng so le trén ludng réng 1,2m, rénh
rong 30 cm, trong vu thu dong 2012. Panh gia
cic chi tiéu: thoi gian tir tréng dén ra hoa, ti
trong dén thu qua lan d4u, dang hinh sinh
trudng, chifu cao cdy, dic diém nd hoa, dic
diém thu qua, ty 1é dau qua, s6 qua/cay, khéi
lugng qua trung binh, ning suét ca thé, chi s&
hinh dang qua, mau sic vai qua xanh, mau sic
qua chin, s6 ngin hat/qua, d§ day thit qua,
khau vi, huong thom, do w6t thit qua va do brix
theo tiéu chuéin nganh 10 TCN 557-2002.

2.3.2. Phat hién gen Tyl, Ty2, Ty3 va rin
bang phuong phap PCR

Chiét xuat DNA: bing CTAB (Doyle va
Doyle, 1990) c6 cai tién: nghién 100mg mod la
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non véi 350ul dich chiét (2% CTAB (w/v); 1,5 M
NaCl; 100mM Tris-HCI; 20mM EDTA; 2% B -
mercaptoethanol) trong 6ng eppendorf 1,5 ml,
thém tiép 350pul dich chiét, tron déu rdi & 65°C
trong 1 gig. Thém 700ul dung dich hdén hgp
phenol:chloroform:isoamyl alcohol theo ty 1é
25:24:1, ddo tron nhe 2-3 phiit, rdi ly tAm 12000
rpm/5 phit & 4°C, hit 400ul dich 16ng phia trén
sang dng eppendorf méi. Thém 400ul dung dich
Chloroform:Isoamyl Alcohol theo ty 1& 24:1, dao
tron nhe 2-3 phut, ly tAm 12000 rpm/5 phit 6
4°C, hit dich 16ng phia trén sang éng eppendorf
méi. Thém 2,5 1an thé thé tich ethanol 100%
(lanh) dé tia DNA, ly tAm thu tta & 4°C, 12000
rpm/5 phut. Ria tha bing ethanol 70% rdi dé
khé tu nhién. Hoa tan DNA trong 50ul dém TE
(10mM Tris-HCl, 1mM EDTA, pH 8.0), bao
quan ADN ¢ 0°C st dung cho phan ting PCR.
Phan itng PCR: phat hién gen Tyl bang cip
moi JB1F: 5- aac cat tat ccg gtt cac tc - 3’ va
JB1R: 5'- ttt cca tte ctt gtt tet ctg - 3° (Castro et
al., 2007); gen Ty2 bang cip mbi TO302F: 5'- tgg
ctc ate ctg aag ctg ata geg ¢ - 3’ va TY2RI1: 5'-
tga t(t/g)t gat gtt cte (t/a)tc tet (c/a)ge ctg - 3
(Garcia et al., 2007); gen Ty3 bang ciap mdi P6-
25-F2: 5'- ggt agt gga aat gat gct get ¢ - 3’ va
P6-25-R5: 5'- get ctg cct att gte cca tat ata acc -
3’ (Ji et al., 2007); gen rin bing cip mdi rinF: 5-
tta ag ttg cga aga act tgg tgt tac ctt - 3’ va rinR:
5’- gcc aaa aca ctt caa tttc ctt taa aag tt -3
(Zhang, 2010). Thanh phan phan tng 25ul gbm:
5ul PCR buffer 5X, 3ul MgCl, (25mM), 0,2ul
dNTPs (10mM), 1,25u1 moi xudi (10pM), 1,25ul
moi nguge (10uM), 0,1ul KAPATaq HotStart
DNA Polymerase (5 U/ul), 1ul DNA mau, thém
nuéc cat dén 25ul. Chu ky nhiét: bién tinh ban
dau & 94°C/5 phit. Thoi gian cac bude sau tuy
mdi gen: Gen Ty1 chay 20 chu ky dau 6 94°C/10
gidy, 55°C/30 giay, 72°C/70 giay; 10 chu ky sau &
94°C/10 gidy, 53°C/30 gidy 72°C/70 gidy. Cac gen
Ty2, Ty3 va rin chay 35 chu ky gém 94°C/30
gidy, 53°C/1 phit, 72 °C /1 phut. K&t thiic phan
tng bang budc kéo dai & 72°C/5 phit va gid &
4°C. Riéng gen Tyl, 10ul san pham PCR dugc
qua dém 6 65°C véi 5 don vi enzyme Taql dé
phan biét alen khang va man cam. Dién di san
phdm PCR trén gel agarose 1,5% trong dung

dich dém TAE 1 X, hiéu dién thé 5 Vol/cm, sau
d6 nhudém ethidium bromide va chup anh trong
buéng UV.

2.3.3. LAy nhiém nhan tao bénh virus xoin
vang la

Chdi bénh dai 4-5cm duge tach ra tit nhing
cdy ca chua c6 triéu chiing bénh dién hinh thu ti
Kién Thuy - Hai Phong, Vin Giang - Hung Yén
va Viét Yén - Bic Giang ghép 1én gihg man cam
Hong lan 50 ngay tudi dé nhan va duy tri cac
ngudn bénh. Cac gidng danh gia dudc gieo trong
bau ngay 15/9/2012 (vu déng), sau 30 ngay tudi
thi tién hanh ghép ném véi chdi bénh, vi tri ghép
6 phan than phia trén 3 14 that dau tién, mdi
giong ghép 10 cay, sau 10 ngay thi tréng ra
rudng. Sau 40 ngay ghép tién hanh danh gia miic
d6 ning nhe theo thang diém ti 0 - 4 (Lapidot va
Friedmann, 2002): 0 - khéng c6 triéu ching
bénh; 1 - canh 14 hoi vang; 2 - mot s6 14 chét cudi
bi bién vang va sb it bi xoin; 3 - nhiéu 14 bién
vang, xodn, va cong 1én, cay tiép tuc phat trién; 4
- cAy coi coc va bién vang rat nghiém trong, 14
x0dn va cong, cAy ngiing phat trién.

2.3.4. Danh gia tinh chin cham

Tién hanh trong vu déng 2012, mébi gidng
theo d&i 10 qua to t6i da vé cac chi tiéu: thoi
gian qua chin tinh tir khi qua to t6i da dén bat
diu chin (khi < 10% dién tich bé mit qua
chuyén mau chin), réi tién hanh thu qua, dat
lén gian, dé trong phong thoang va tiép tuc theo
doi céac chi tidu: thoi gian qué chin hoan toan
tinh tit khi qua bt dau chin dén khi trén 90%
bé mat qua chuyén mau chin va thdi gian tén
trit qua tinh tit khi qua bét ddu chin dén khi
mom hoéc c¢6 ddu hiéu théi hong.

3. KET QUA VA THAO LUAN
3.1.Xac dinh gen Tyl, Ty2, Ty3 va rin

Gen Tyl dugc Zamir et al. (1994) xac dinh
ndm trén nhiém séc thé s§ 6, ndm gitia chi thi
TG297 va TG97. Castro et al. (2007) dya trén co
sd chi thi RFLP CT21 cong b6 lién két véi gen
Ty1 v6i khoang cach 8,6cM, da thiét k& cip moi
JB-1F/R chuyén thanh phuong phap PCR dé
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phéat hién gen Tyl. San phdm nhan PCR thu
dudgc c6 kich thude khoang 900bp (hinh 1a), sau
khi cit bing enzyme Taql, mau gidng khong
chtta gen Tyl hay chta alen 1an tyl sé cho mot
vach biang dai 400bp, miu gidng chia gen Tyl
sé ¢6 2 vach bang dai 400bp va 500bp. Theo
Garcia va Maxwell (2011), nguyén nhin khac
nhau nay la do san phdm PCR tir alen khang
Tyl chi c6 mét vi tri cit cia Taql tao ra hai
vach bang khoang 400 va 500 bp, con alen man
cam tyl c¢6 2 vi tri cdt tao ra 3 san phdm, nhung
trong d6 2 san phadm c6 cung kich thuée ~ 400
va 1 san phidm c6 kich thuée <100bp nén chi
thay mot vach ~ 400bp. Két qua dién di san
phdm PCR véi chi thi JB-1 (Hinh 1a) ching t6i
da thu dugdc vach biang khoang 900bp rd nét &
tat ca cac mAu giéng. Sau khi 1 san phdm PCR
véi Taql, tat ca cac mAu gidng déu c6 chung mot
bang khoang hon 400bp, riéng cic mau giong
139, 154, 188, 189, 193, 198 va Savior xuat hién
thém mot bang 500bp tuong dng véi gen khang
Tyl (Hinh 1b). Nhu vay, trong s6 200 miu gidng
phan tich, da phat hién c6 7 miu gidng mang
gen Tyl gébm 139, 154, 188, 189, 193, 198 va
Savior, c6 3 mau giéng ca chua dai S. chilense 1a

Hinh 1a. Anh dién di san phim PCR
gen Tyl bang cip moi Jb-1F/R

o 7]

3

Hinh 2. Anh dién di san phaAm PCR phat
hién gen Ty2 véi ciap moi TO302F/TY2R1
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s6 154, 188 va 193. Con lai déu thudc loai ca
chua trong S. Iycopersicum. Gen Ty2 dugc
Hanson et al. (2006) x4c dinh ndm trén nhanh
dai nhiém séc thé 11, ndm giita chi thi TG36 va
TG26. Garcia et al. (2007) da phat trién chi thi
SCAR T0302 lién két chit véi gen Ty2, st dung
cip mdédi TO302F/TY2R1, cho phép phat hién
duge kiéu gen khang déng va di hgp ti. San
pham PCR sau dién di c6 mét bang dai 600bp 1a
nhiing mau gidng cé chia gen khang Ty2 dong
hop ti, giong c6 mot bang dai 450bp 14 khong
chiia gen Ty2, con gidng nao c6 ba bang 450, 600
va 700 bp la nhiing giéng chia gen Ty2 di hgp
t. Két qua cho thay toan bd 200 mau giong déu
cho mot vach bang dai 450bp (Hinh 2), chiing t6
khéng c6 mau giéng nio cé chiia gen khang Ty2.
Theo Ji et al. (2007), gen Ty3 c6 ngudn goc ti
cic mau giéng LA2779, LA1932 va LA1969
thudc loai dai S. chielense, gen nay nim trén
nhidm sic thé 6, cach gen G8 5¢cM. Trinh tu gen
G8 4 3 mAu ca chua dai nay c6 su khac nhau (Ji
et al., 2007). Cap mdi P6-25 F2/R5 dugc thiét k&
dé nhan 1én viing DNA bao gém gen G8, tao ra
san phadm PCR 1a mot bang dai 450bp véi alen
khang Ty3 ttt LA2779, mot biang 630 bp v6i alen

300bp
250bp

Hinh 1b. San pham PCR gen Tyl
vé6i chi thi Jb-1 sau khi cat bang Taql.

I
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Hinh 3. Anh dién di san pham PCR phat
hién gen Ty3 véi cap moi P6-25F2/R5
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Ty3 tu LA1932, va m6t béang 660bp véi alen
Ty3 tt LA1969, alen man cam ty3 cho mét vach
bing dai 320bp. D phan biét cac alen khang
Ty3 tii 3 miu ca chua dai nay, alen tit LA2779
dugc goi la Ty3, tu LA1932 la Ty3a va tu
LA1969 1a Ty3b. Do d6, con lai di hgp ti F1
mang gen Ty3 s€ cho 2 vach bang la 320 bp va
450bp (Ty3) hoac 630bp (Ty3a) hoac 660 bp
(Ty3b). K&t qua phan tich (Hinh 4) cho thay
phén 16n cac gidng déu c6 moét bang 320bp,
chiing t6 ching ¢6 kiéu gen man cam ddéng hop
tu lin tyS/ty3, 3 giong 192, 165 va 166 c6 mdt
bang dai 630bp c6 kiéu gen Ty3a/Ty3a. Bon
gidng cho 2 vach bing 1a: 191 ¢6 2 vach bing dai
630bp (Ty3a) va 320bp (ty3), 188 cho hai bing
660 (Ty3b) va 320bp (ty3), 190 va 193 cho hai
bang 450 (Ty3) va 320bp (ty3) (Hinh 3) 1a nhiing
giong c¢6 kiéu gen khang Ty3 di hop ti. Béon
giong nay déu thudc loai ca chua dai S. chilense,
¢6 thé do giao phén tu nhién nén da mang cac gen
khang di hgp ti. Nhu vy, trong s6 200 mau gidng
nghién cu chiing téi da phat hién dudc 3 mau
giéng mang gen khang déng hop ti Ty3/Ty3 la:
192, 165 va 166, bon mau giéhg mang gen di hdp
bt Ty3/ty31a: 188, 190, 191 va 193.

Gen tc ché su chin rin d& dugdc xac dinh
ndm trén nhibm sic thé s6 5 (Vrebalov et al.
(2002). D& phat hién gen nay, Zhang (2010) da
thiét k& cip moi rinF/R dua trén trinh tu phan
cudi caa gen rin dudge cong bd bdi Vrebalov et al.
(2002). Cap mdi nay nhan PCR cho san phim la
mot bang dai 850bp & cAc mau giéng c6 gen rin,
miu giong khong chiia gen rin sé khong nhan
lén. K&t qua phan tich PCR thu dugdc 6/200 mau
giéng xuit hién vach bing dai 850bp, gom: 151,
159, 162, 176, 177 va R7 (Hinh 4). Nhu vay, da
phat hién dudc 6 mau giéng mang gen tc ché su
chin rin.

1000bp
750bp

3.2. Kha nang khang virus xoan vang la

Dé danh gia kha nang khang virus xodn
vang 14 ctia 200 mAau, ching t6i ghép doan choéi
bénh 1én cdy nghién ctu ¢ 30 ngay tubi, st dung
3 ngudn bénh duge thu thap tu Hai Phong,
Hung Yén va Bic Giang. Két qua & bang 1 cho
thay tat ca cac mau gidng chtta gen khang déu
khang t6t véi ca 3 ngudn bénh. Nhiing miu
gidng chiia gen Ty1 biéu hién khéang tét d6i véi
ca 3 ngudn bénh dat diém ti 0 - 2. Tuong tu
nhu vay d6i v6i nhiing mau giéng chtia gen Ty3
ciing khang t6t véi cd 3 ngudn bénh véi diém
khang 1a 1/0/0. Riéng mAau giéng s6 188 va 193
chita cd hai gen Tyl va Ty3 thi khang hoan
toan, khong biéu hién triéu ching bénh diém
khang 0/0/0. Giéng d6i chling Savior mang gen
khang Tyl khang t6t v6i ngudn bénh thu ti Hai
phong va Hung yén, khang vita v6i ngudn bénh
thu ta Bic Giang lan lugt dat diém 1, 1 va 2.
Cac mau giong khac khong cé gen khang déu
nhidm va nhiém ning véi diém khang 3 hodc 4
(s6 liéu khong dudce trinh bay trong bai bao nay).

3.3. Panh gia tinh chin cham cta cac mau
giong

Tinh chin cham clia qua thé hién thong qua
cAc chi tiéu nhu thoi gian qua dat kich thuéc t61
da dén bit ddu chin, thdi gian ti bit dau chin
dén chin hoan toan va thdi gian ton trit qua. Két
qua danh gia da phat hién 15 mau giong c6 dic
tinh chin cham (Bang 2), cac giéng chin cham
cht y&u biéu hién théng qua thoi gian tit bit dau
chin dé&n chin hoan toan dai ti 11,7 (mau giéng
172) dén 29,6 ngay (mau gidng 179), thoi gian
nay & déi chiing Savior khoéng chin cham 1a 6,7
ngay. Bén canh d6, giong chin cham c6 thoi gian
ton trit qua dai do sy mém héa va su chin kéo dai
hon binh thuong (Foolad, 2007; Garg et al., 2008).

Hinh 4. Anh dién di san pham PCR phat hién gen rin
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Bang 1. Phan @ing cta cac mau giong mang gen khang v&i 3 ngudn virus xoan vang la

. Diém khang
sy Loai Genkhang  Ngudnbenh Hai  Ngudn bénh Ngudn bénh Bac
giong guon ben g : 9 :
Phong Hwng Yén Giang
139 Solanum lycopersicum Ty1 0 0 1
154 Solanum chilense Ty1 0 0 1
165 Solanum lycopersicum Ty3/Ty3 1 0 0
166 Solanum lycopersicum Ty3/Ty3 1 0 0
188 Solanum chilense Ty1, Ty3/ty3 0 0 0
189 Solanum lycopersicum Y1 0 0 2
190 Solanum chilense Ty3/ty3 1 0 0
191 Solanum chilense Ty3/ty3 1 0 0
192 Solanum lycopersicum Ty3/Ty3 1 0 0
193 Solanum chilense Ty1, Ty3/ty3 0 0 1
198 Solanum lycopersicum Ty1 0 0 1
Savior Solanum lycopersicum Ty1 1 1 2
Bang 2. Pic tinh chin chim ctia mét s6 mau giong ca chua
. . Thoi gian (ngay)
Mau giong Gen —— N
Qua bat dau chin Qua chin hoan toan Thoi gian ton trir
151 rin 14,2 13,0 46,3
152 - 16,6 29,2 51,0
159 rin 14,6 12,2 54,2
160 - 11,0 24,6 42,0
162 rin 11,3 13,1 54,5
163 - 12,0 25,0 63,2
172 - 12,5 11,7 45,0
175 - 10,8 10,4 42,2
176 rin 21,7 21,2 68,0
177 rin 13,5 14,2 42,3
178 - 11,6 18,3 67,5
179 - 16,8 29,6 65,5
180 - 10,6 19,4 47,0
181 - 10,8 17,3 51,0
R7 rin 13,2 21,5 54,0
Savior - 52 6,7 21,5
Chu thich: “-“: khéng mang gen rin
Két qua danh gia cta ching tdi ciing cho giéng biéu hién tinh chin cham, chi ¢6 6 gidng

thay cac giéng binh thudng déu c6 thdi gian bAo  mang gen rin la: 151, 159, 162, 176, 177 va R7.
quan ngin, phan 16n dat dusi 20 ngay, trong khi Céc giong con lai khong chtia gen rin, ¢6 thé chia
cac giéng chin cham c6 hoi gian ton trit dai tu mot gen chin cham khac. M6t quan sat tha vi nia
42,0 (gidng s6 160) dén 68,0 ngay (gidng 176), 14 qua ctia cac gibng c6 dic tinh chin cham khi
gidng d6i chiing chi c6 21,5 ngay. Trong s6 cac chin hoan toan déu c6 mau vang.

882



