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Selection of “Sanh orange” elite trees
grown in Ham Yen district, Tuyen Quang province
Dao Thanh Van, Duong Thi Nguyen
Abstract

Sanh orange (Citrus nobilis Blanco) has been concentratedly cultivating in Ham Yen district, Tuyen Quang province
and plays an important role in improving local livelihood; but this orange variety is characterized by seedy fruits and
a bit sour resulting in lowering benefit. 17 villages of 7 communes in Ham Yen district were selected for surveying
and 750 survey forms were filled up. 20 individuals of Sanh orange variety were identified as elite ones and 19 (95%)
out of them were propagated by grafting and 19 (95%) individuals had the age of more than 8 years old with orange
color of fruit skin and flesh which were special for this orange variety. Two individuals coded as PL01 and PL02 had
the edible ratio of more than 65%; other 8 individuals coded as YL03, YL06, YLO7, TT03, TT04, PLO1, PLO2 and
PLO5 had sugar Brix over 12%; 4 individuals as PLNNO1, PLNNO02, PL01, PL02 had 10 - 12 seeds/fruit. 2 individuals
had high yield (255 g/fruit for PLO1 and 262 g/fruit for PL02) and the yield of PL02 was stable in 3 years. Of two
primarily selected individual trees, PL 02 was recognized by the Dept. of Agriculture and Rural Development of
Tuyen Quang Province as Sanh orange elite tree with the code C.CAMSANH.08.074.02392.15.01 because of its
regular yield (228 kg in 2015), high edible part percentage (more than 65%) and few seeds (less than 12 seeds/fruit).
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TOM TAT

DPanh gid ngudn gen lua la khiu quan trong nhdm xdc dinh va lua chon ngu6n vt liéu phtt hgp cho chuong trinh
chon giong theo md hinh MAGIC. 146 giong lta Viét Nam da dugc danh gia vé kha nang chong chiu ngap, man,
han trong diéu kién nhén tao va sang loc kiéu gen lién quan bang chi thi SNP. Két qua nghién ctu da xdc dinh dugc
5 giéng c6 kha néing chiu ngép t6t (OM8923 va Q5) va rét t6t (ML202, PY1 va AN4), 1 giéng (Ddc Trang) chiu min
trung binh & néng d6 9%o va 16 gidng co tiém nang chiu han t6t. Phan tich ki€u gen dua trén 52 chi thi SNP da xac
dinh dugc 83; 1; 44 giéng mang haplotype tuong ting véi cdc locut SUBI, gDTY,, va gDTY , . Ddc biét, céc chi thi
nay cling phan nhom chinh xac cac dong/giong lua cai tién va giong lua dia phuong trong bo giong nghién ctiu.

T khoa: Lia, chiu ngap, chiu mén, chiu han, SNP (single-nucleotide polymorphism)

1. DAT VAN BE

Kha néng chiu ngép, mén, han cta cay lta la mot
qua trinh phtic tap, bao gom nhiéu chu trinh diéu
hoa sinh téng hgp véi su tham gia ctia nhiéu thanh
phén & cdp do phan tu va té bao. Cac nghién ctiu lap
ban do6 di truyén, phéan lap va phan tich gen da xac
dinh dugc nhiing locut/gen c6 vai tro chinh hodc
lién quan dén kha nang chéng chiu céc diéu kién bat
thuén & cdc giai doan sinh trudng, phat trién khéac
nhau cta lda. Locut SUBI quy dinh tinh trang chiu
ngap bao gom 3 gen ma hoa yéu t6 dap ting ethylene

(ERF) SublA, SublB va SublC. Trong khi cac gen
SublBva SubIlC c6 mtic d6 bi€u hién rat thap ¢ giong
lua chiu ngép, gen SublA c6 hai alen tao thanh do
dot bién diém tai amino axit thii 186 dugc xac dinh
tai giong lua chiu ngap (Ser 186 & alen SublA-1) va
gidng man cam véi ngép (Pro186 & alen SublA-2)
(Xu et al., 2006). Locut gSaltol mang gen tich tu ion
K+ tai choi SKCI tai vi tri 10,7-12,2 Mb trén nhiém
sic thé (NST) s6 1 1a QTL chinh quy dinh tinh chiu
mdn & giai doan ma (Ren et al., 2005). Ngoai ra
cac QTL chju mén tht yéu khac ciing da dugc xéc
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dinh trén cac NST 3, 4, 6, 7 va 9 (Takagi et al., 2015;
Tiwari et al., 2016; Reddy et al., 2017). Bén canh cac
nhan t6 diéu hoa truc tiép tham gia quy dinh kha
nang chiu han & lua, gDTY, ,, gDTY,, va gDTY ,,
dugc xac dinh la nhiing QTL chinh duy tri va cai
thién ndng suit lua trong diéu kién han (Vikram et
al., 2011; Swamy et al., 2013). Khong chi gép phan
lam sang to ban chat di truyén cic dic tinh chong
chiu, cac QTL trén con la cong cu hitu ich cho cac
nghién ctiu danh gia, khao sat nguén vt liéu chéng
chiu cho chuong trinh chon tao giong laa.

La mot trong nhiing trung tam da dang sinh hoc
nguon gen lua gao trén thé gidi, Viét Nam s& hiiu
tdp doan ngudn gen lta dia phuong phong phu va
rat nhiéu giong lta thuan trong san xuit mang nhiéu
ddc tinh quy vé chat lugng, gia tri dinh dudng cing
nhu khéa nang chéng chiu di€u kién bt thuin. Dé
khai thac hiéu qua ngudn vét liéu nay cho chuong
trinh chon tao giéng, cong tac danh gia nguoén gen
ca vé céc chi tiéu hinh thai va ki€u gen muc tiéu la
mot khau quan trong. Thoi gian qua, nhiéu nghién
ctiu ddnh gia ngudn gen lda Viét Nam vé kha ning
chéng chiu cac diéu kién bat thuan ngép, mén, han
da dugc thuc hién, gép phdn nang cao hiéu qua cong
tac chon tao giong. Tuy nhién, d€ c6 dugc thong tin
tong thé nhdm chon lva ngudn vat liéu phtt hgp nhét,
rat can cac nghién ctiu danh gia ngudn gen dugce tién
hanh chi tiét va trén quy mé lén.

Thong qua hgp téc gitia Viét Nam va Vién Nghién
ctiu Laa quoc té (IRRI), nghién ctiu nay da danh gia
kha néng chéng chiu cac diéu kién ngép, mén, han
két hop v6i sang loc cac yéu t6 di truyén lién quan
thong qua céc chi thi SNP ctia bo 146 giong laa Viét
Nam (bao gém cac giong lta dia phuong va giong
lta san xudt). Day la nén tang thiét lap co s& khoa

hoc d€ xac dinh, bé sung nguoén gen lda tiém ning
cho chuong trinh chon tao gidng lua chit lugng cao,
nang sudt vugt troi va cé kha ning chéng chiu cac
diéu kién bat thuin theo m6é hinh MAGIC (Multi-
parent Advanced Generation Inter-Cross) (Bandillo
et al., 2013).

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién citu

Tap doan 146 giong lua Viét Nam (bao gom cac
giéng lua dia phuong, cac dong lua cai tién va giong
ltia thudn) la doi tugng danh gia trong nghién ctu
nay. Cac dong/giong lta dugc st dunglam doi chiing
cho cac thi nghiém bao gém: IRRI 119, Swarna-Sub1,
Ciherang-Subl va FR 13A (giéng chiu ngap); IR 42,
IR 64 va Swarna (gi6ng man cam ngap); FL478
(giong chiu man); RC222 (giéng man cam mén);
IR 64, IR 87707-445-B-B-B va IR 87707-446-B-B-B
(giong chiu han).

2.2. Phuong phap nghién ctiu

2.1.1. Danh gid khd ndng chiu ngdp giai doan ma
trong diéu kién nhan tao

Thi nghiém dugc bé tri trong bé theo kiéu ludi 6
vudng véi 3 1an ldp lai. Cay ma 14 ngay tudi dugc xt
ly ngép dudi 100 cm nudc dén khi giéng man cam
ngéap IR42 bi chét hoan toan (19 ngay) sé tién hanh
rut nudc cho ciy phuc hoi. Kha néng chiu ngap ctia
modi gidng dugc danh gia dya trén ty 1é cay séng sét
s0 v6i gidng doi chiing chiu ngép FR13A vao cic thoi
diém 7, 14 va 21 ngay sau khi rat nuéc (DAD, day
after de-submergence) theo hé thong danh gia tiéu
chudn cho lua SES (Standard Evaluation System)
(IRRI, 2002) & bang 1.

Bang 1. Thang danh gia kha nidng chiu ngdp va chiu man trong diéu kién nhan tao

1A 0, AC oK e . ~
Diém Ty l? % cay ’s'ongsau,xd ly Biéu hién phan @ing man trong giai doan ma Tinh fhong
ngap so voi ddi chiing chiu
] 100 Sinh truqn,g binh th}mngl, ch'lAco lalgla b‘1 trang ngon 14 RAt 5t
trong khi 14 non khong c6 triéu chiing gi.
3 95 - 99 SlI}h tr}‘Io’n,g gan nhli binh thuo6ng, cic d4u 14 bi chay, Tét
mot phan 14 gia bi trang
5 75 - 94 Cham smhﬂtrdyngﬂnghmm tr?ng,. Elau ?et la gia bi ton Trung binh
thuong, chi mét s6 14 non phat trién dai
7 50 - 74 C‘ay ngting sinh trudng, da s6 1a kho, chi mot s6 1a non Kém
con xanh
9 0-49 Hau hét cay bi chét hodc dang chét Rét kém
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2.2.2. Ddnh gid khd ndng chiu mdn giai doan ma
trong diéu kién nhan tao

Thi nghiém dugc b6 tri ngdu nhién véi 3 1an lap
lai. Cay ma gieo trén khay dugc tréong trong dung
dich dinh dudng Yoshida cai tién (Singh et al., 2010).
Ma 4 ngay tud6i dugc chuyén sang dung dich dinh
dudng bd sung mudi (EC = 12 dS/m, tuong duong
6%o0) trong 14 ngay va tiép tuc dugc chuyén sang
dung dich dinh dudng c6 néng d6 mudi cao hon
(EC = 18 dS/m, tuong duong 9%o). Kha ning chiu
mdn cua bo gidng dugc danh gia dya trén cac triéu
chiing quan sat dugc trén ciy ma tai 14 va 21 ngay
sau khi xtt ly mén theo thang diém SES (Bang 1).

2.2.3. Ddnh gid kha ndng chiu han trong giai doan
sinh thuc

B¢ gi6ng nghién ctiu dugc gieo thing trén dong
rudng theo kiéu luéi 6 vuong véi hai lan 13p lai. Cac
s0 liéu vé thoi gian trd (trén 50% tong s cay trong
modi 6 thi nghiém trd), chiéu cao céy (khi 80 - 85%
tong s6 bong chin, ldy chiéu cao trung binh cta 3
cay ngau nhién trong mdi 6 thi nghiém) va nidng sut
tinh todn (dya trén khdi lugng hat & d6 4m 14% thu
dugc 6 mdi 6) dugc thu thap cho mébi giong nghién
ctu dé€ xac dinh kha ning chiu han trong giai doan
sinh thuc.

2.2.4. Ddnh gid kiéu gen lién quan dén khad ndang
chiu ngdp, mdn, han

ADN ctia 146 gidng laa trong tap doan nghién

cliu cung v6i cac dong/giong lua doéi ching mang
QTL chuén dugc tach chiét theo phuong phap CTAB
cai tién. Kiéu gen SNP tuong ting v6i cac QTL muc
tiéu (SUBI quy dinh kha ndng chiu ngap; gSaltol
quy dinh khd ndng chiu méin; gDTY, , gDTY,, va
gDTY,, quy dinh ndng sudt trong diéu ki¢n han)
dugc xdc dinh bang cong nghé lai ADN st dung 7K
SNP chip dya trén nén tang Illumina Infinium tai
IRRI (http://gsl.irri.org/genotyping/infinium-7k).
Thong tin vé cac QTL muc tiéu cling nhu cac SNP
tuong ting dugc liét ké tai bang 5.
2.2.5. X ly va phén tich sé liéu

S6 liéu danh gia chi tiéu nong sinh hoc va tinh
chong chiu dugc xt ly bang phdn mém Microsoft
Excel va PBTools v.1.4. SO liéu kiéu gen SNP, cay
phan nhém bo gidng lta nghién ctiu duge phan tich
va xay dung bang phan mém TASSEL v.5 (Bradbury
et al., 2007), cdy phan nhom dugc hiéu chinh bang
phan mém FigTree v.1.4.3.

I1I. KET QUA VA THAO LUAN
3.1. Danh gia kha ning chiu ngip

Trong ba thi nghiém ldp lai, ty 1¢ cay sOng giam
dan theo thoi diém danh gia 7, 14 va 21 ngay sau khi
rut nudc, diém trung binh tai cac thoi diém danh gia
déul6n hon 5 (Bang 2).

Bang 2. Gid tri trung binh cta ty 1é cay s6ng CS va diém tai cic thoi diém 7, 14 va 21 ngay
sau khi rat nudc (DAD) ctia b giong lua nghién ctiu

7DAD 14DAD 21DAD
CS (%) biém CS (%) biém CS (%) biém
Trung binh 67,91 5,77 64,57 5,74 56,58 6,56
P n— n— n— —_— —— ——
SED 19,45 1,73 19,12 1,65 19,29 1,60
Hé s6 di truyén H 0,65 0,63 0,67 0,70 0,73 0,72

Ghi chui: ****: P < 0,0001

Tai thoi di€m 7 ngay héi phuc sau khi rat nude, c6
5 giong chiu ngap rat tot véi ty 1é cay séng cao hon so
v6i déi chiing chiu ngap FR13A (PY1, ML202, Q5,
AN4 va DHI191), 2 gidng chiu ngap t6t (Dong 14,
KD18) va 43 giéng chiu ng4p trung binh. Sau 14 ngay,
6 4 gidng chiu ngép rat t6t véi ty 1¢ cay song cao hon
giong doi ching chiu ngép (PY1, ML202, DH191 va
AN4), 1 giong chiu ngap tét (PH13) va 33 gidng
chiu ngép trung binh. Sau 21 ngay, chi con 3 giéng
thudc nhém chiu ngdp rat t6t (ML202, PY1 va AN4,
trong d6 ML202 c6 ty 1é cay sdng cao hon doi ching
FR13A), 2 giébng chiu ngap t6t (OM8923 va Q5)

20

va 23 giong chiu ngip trung binh (Hinh 1). Nhu
vay, phan 16n b gidng nghién ctu chiu ngép kém
(diém 7, chiém 37,67%) va rat kém (diém 9, chiém
43,15%). Cac nghién ctiu danh gia cdc nguén gen
nhap ndi (Ta Hong Linh va ctv,, 2011) va giéng lua
dia phuong (H6 Viét Thé, Ng6 Thi Kim Anh, 2015)
da xac dinh va khuyén nghi mdt s6 gidng chiu ngép
tuong duong hodc gan bing giong doi chiing chiu
ngap FR13A. Cac giong chiu ngap rat t6t PY1, AN4
va dac biét 1a ML202 dugc xac dinh trong nghién
ctiu nay c6 thé bd sung ngudn gen chiu ngap cho cac
chuong trinh lai chon tao giéng lta chéng chiu mdi.
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Hinh 1. Két qua danh gid kha nang chiu ngip cua tap doan lia Viét Nam

(A) Céc giong lia chiu ngdp rdt tot (Diém 1) va tot (Diém 3) so vdi giong doi chiing khong chiu ngdp IR42 sau 21
ngay rut nudc. (B) Phan bé cdc giong lia Viét Nam theo khd ndng chiu ngdp (miic do phuc héi tai thoi diém 1, 14 va 21

ngay sau rut nudc). n = 146.

3.2. Panh gia kha nang chiu méan trong giai
doan ma

Sau 3 thi nghiém ldp lai 6 46 man EC = 12 dS/m,
127 gibng (84,66%) c6 diém trung binh 16n hon 7,
con s6 nay tang lén 145 gidng (96,66%) sau khi xt ly
médn & EC = 18 dS/m. Chi ¢6 giéng Péc Trang duy
tri mic diém 5 & hai ché d6 xti ly mén (Hinh 2).

Nhu véy, hdu hét cic giong lia nghién ctiu cé
kha nang chiu min kém hodc rit kém trong giai
doan ma. Khong chi phan anh thuc t€ danh gia
ap dung d6 man tuong duong 9%o trong thoi gian
1én dén 3 tudn nhim tim kiém nguodn vat liéu chju
man tot hon, két qua nay cting phut hgp véi cong bo
ctia Lé Xuan Thdi, Trdn Nhan Diang (2013) va Ho

Viét Thé, Ngo Thi Kim Anh (2015). Cac tac gia da
ghi nhén tuong ting dén 80% va 75% cac giong lua
dugc danh gia c¢6 kha nang chiu méan trung binh va
kém khi sang loc 6 d6 mdn tuong duong 6%o trong
2 tudn, thap hon so v&i ché d¢ xu 1y man ap dung
trong nghién ctiu nay.

Trong bo giéng nghién ctiu, Péc Trang dugc xdc
dinh la giéng c6 kha nang chiu mén t6t nhat, duge
danh gia diém 5 sau 3 thi nghiém ldp lai ¢ ca hai ché
doé xu ly méan (Hinh 2C). Véi kha néng chéng chiu
trung binh ¢ mtic d) méan 9%o, giéng P6c Tring cd
thé dugc sti dung lam nguon cho gen chiu méin tiém
nang phuc vu cho chuong trinh chon tao giéng lua
chiu man cao.
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Hinh 2. Két qua danh gia kha nang chiu man ctia 146 gidng lta Viét Nam

(A) Gid tri trung binh diém ddnh gid chiu mdn ctia 3 ldn thi nghiém sau 14 ngay xii ly 6 d6 man EC = 12 dS/m.
(B) Gid tri trung binh diém danh gid chiu mdn ctia 3 ldn thi nghiém sau 21 ngay xit Iy 6 do man EC = 18 dS/m.
(C) Béc Tring (ky hiéu VAAS_123) la gidng cé khd ndng chiu mdn t6t nhdt trong bo giong nghién ciiu (diém 5, chiu

man trung binh). n = 146.
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3.3. Panh gia kha niang chiu han

Thi nghiém danh tiém nang ning sudt trong diéu
kién han ctia by giong lta nghién ctiu dugc tién
hanh trén dong rudng trong mua khé nam 2017 tai
IRRI. Nhdm danh gid anh hudng cta diéu kién han
dén su phit trién trong giai doan sinh thuc cta cac
giéng lua c6 thoi gian sinh trudng khac nhau, qua
trinh xti Iy han da dugc tién hanh titi ngay tht 34 dén
ngay thu 67 sau khi cdy (khi hau hét cac dong/giong
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Théoi gian trdé 50% (ngay)

Chiéu cao cay (cm)

¢ triéu chiing héo va kho 14). C6 99/146 (67,8%)
giong trd trong diéu kién han & giai doan sinh thuc
v6i cac chi tiéu dugc danh gia bién dong kha lén.
Thoi gian trd 50% dao dong tii 77 ngay (Gia Loc 102)
dén 111 ngay (P6), chiéu cao cay dao dong tii 50 cm
(TH6) dén 93 cm (Kh&u mu moong), nang sudt tinh
toan dao dong tui 18,0 kg/ha (OM6162) dén 2.308,0
kg/ha (ML202) (Hinh 3, Bang 3).
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Hinh 3. Két qué dénh gid cdc chi tiéu thoi gian trd 50%,
chiéu cao cy va ndng sudt tinh todn sau khi xti Iy han (n = 99)

Trong s6 cac nhém tinh trang lién quan dén kha
néng chiu han (trén han, né han, chiu han va phuc
hoi sau han), phuc héi sau han la dic tinh c6 vai tro
quyét dinh dén ning sudt lua. Nghién ctu da xac
dinh dugc 16 giong c6 kha ning phuc hoi sau han
tot & giai doan sinh thuc, thé hién qua nang suét tinh
toan cao hon so véi cac gidng chiu han déi ching
(trén 1,2 tdn/ha) (Hinh 3C). Trong d6, 03 giong
DH210, Lua Kro Hom Thngonh va ML202 cho ning
sudt cao trén 2,0 tdn/ha (Bang 3). Dy la ngudn vt
liéu tiém nang cho cong tdc chon tao va phét trién
giong laa chiu han (Bang 3).

3.4. Xac dinh cac giong mang ki€u gen quy dinh
cac dic tinh chong chiu

Tu két qua phan tich kiéu gen bing gidi trinh
tu GBS cho 369 dong/gidng lta cta IRRI, Spindel
va cong tac vién (2015) da xac dinh tdp hgp 7.142
SNP phén b6 déng déu trén toan hé gen (trung binh
1 SNP/0,2 cM) va ting dung trong cac nghién ctu
tao giong lua dua trén chon loc hé gen (Genomic
selection). St dung chip 7K SNP cua IRRI (két hgp
gitia tap hgp SNP trén va mot s6 SNP ddc hiéu alen
khac), ki€u gen SNP ctia 144/146 giéng lda Viét Nam
da dugc xac dinh va so sanh véi cac giong doi ching
mang QTL muc tiéu. Téng hop két qua phan tich,
thong tin cac SNP tuong ung véi alen/haplotype cho
tiing QTL va két qua so sanh kiéu gen cac giong lua
Viét Nam v6i giong doi chiing tai tiing vi tri SNP
dugc thé hién trong bang 4 va 5.

22

Bang 3. Két qua danh gia cac chi tiéu cia mot s6 giong
lta chiu han t6t trong giai doan sinh thuc (ning suét
tinh todn > 1.200 kg/ha) so sanh véi cac giéng d6i chiing

Chiéu = Thoi | Nang suit
Gidng caocdy giantrd | tinh toan
(cm) (ngay) (kg/ha)
ANS2 58 78 1.227
Dong 13 71 85 1.245
129 59 79 1.255
AN177 60 80 1.261
KD28 59 96 1.304
AN18 63 80 1.375
AN277 64 82 1.382
AN178 69 92 1.471
ANI11 66 79 1.480
ML49 58 83 1.520
TBR1 72 98 1.532
PCo6 65 81 1.615
ANS1 69 78 1.736
DH210 65 80 2.063
Liia Kro Hom Thngonh 74 99 2.255
ML202 62 84 2.308
IR64 (khong chiu han) 52 97 0
IR87707-445-B-B-B
(chiu han) 63 89 1.185
IR87707-446-B-B-B
(chiu han) 66 89 1.089
Trung binh 64 86 1.334
SED 6 5 488
He¢ s6 di truyén H 0.73 0.85 0,66
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Bang 4. Téng hop két qua phan tich chip 7K SNP trén hé thong Illumina Infinium tai IRRI

TT Muc thong tin Gia tri
1 S6 gidng lua dugc phan tich (1) 144*
2 S6 vi tri SNP dénh gid (2) 52
3 Tong s6 vi tri SNP [(1) x (2)] 7.488
4 S6 lugng va ty 1€ vi tri SNP dugc ghi nhin 7.235 (96,6%)
5 S6 lugng va ty 1é vi tri SNP di hop ti 272 (0,36%)
6 Tan s6 alen phu (minor allele frequency) trung binh 0,106

Ghi chi: * Céc giong OM4900 va OM6162 khong dugc phan tich do chdt ligng ADN khéng dat yéu cdu.

Bang 5. Két qua xdc dinh va so sanh kiéu gen SNP tuong ting véi cac QTL quy dinh kha nang
chiu ngp, chiu médn va ning suét trong diéu kién han ctia 144 gidng lta Viét Nam véi cac giong déi ching

Trinh ty SNP Trinh tu SNP
Gen/QTL Vi tri Gen/QTL Vi tri
(NST) tréen NST  Giong Gibéngdéi 1 (NST) tréen NST  Gioéng Gibngdéi 1
chuén chiing chuén ching
5.922.125 T TT 128 37.744.697 G GG 144
SUBI (9) 6.2524.07 G AA 86 37.877.061 T CC 135
6.913.547 G GG 143 37.994.261 G GG 143
11.479.834 G GG 143 38.024.269 C AA 135
11.527.750 G AA 135 38.049.983 C TT 134
11.576.126 G GG 98 38.224.245 C TT 110
11.694.458 G AA 44 38.239.037 T CC 134
11.739.003 C CC 143 38.258.929 G TT 109
11.743.893 G AA 44 38.276.174 C CC 143
qSaltol (1) | 11.786.833 C AA 143 ?1D)TY” 38.361.942 C TT 108
11.940.578 A GG 140 38.406.155 A AA 143
12.075.708 T CC 143 38.423.559 C AA 134
12.110.935 G GG 143 38.446.499 G GG 143
12.142.910 T CC 135 38.537.855 A GG 134
12.205.576 C CcC 51 38.594.460 C GG 99
12.216.652 A AA 101 38.659.960 G AA 134
30.821.855 A AA 140 38.691.525 A GG 134
30.926.534 C TT 140 38.760.678 G GG 22
31.018.646 C AA 70 38.846.063 T CC 135
31.025.197 C CC 63 17.121.700 A AA 85
?gTY“ 31.138.388 T GG 134 17.398.116 C CC 142
31.190.989 G AA 71 17.418.673 A TT 143
31.196.096 A GG 70 ?IDZ?Y”-I 17.477.350 T AA 104
31.205.828 C CC 143 17.530.416 T TT 140
31.256.275 C TT 141 17.544.410 A GG 143
17.596.213 T TT 142

Ghi chil: n: s6 giong c6 kiéu gen SNP tuong dong vdi giong doi chiing
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Phén tich téng hop ki€u gen dua trén 52 SNP
gitp phan nhom rat r6 rang hai nhom giong lda san
xuét va giong dia phuong trong bo giong nghién ciu

Tep_Trang

s 5
&’F o7 .;'? 128 5§
g &g EE
& $'E5a |
A Gis hi . 4’5“,?'43 A s
10ng chiu ngap £ < K

Lua_On

* Gidng chiu mén

® Gidng chiuhan

(Hinh 4). Céc SNP nay hoan toan c6 thé st dung cho
cac phan tich da dang di truyén va xac dinh nén di
truyén cho cac giong lta méi chon tao.
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Hinh 4. Phan nhém 144 giéng lta Viét Nam dua trén 52 SNP tuong ting

v6i cac QTL quy dinh/lién quan dén tinh chiu ngap, chiu han va chiu man
Check_1: Tap hop alen tir cdc giong doi chiing dugc sit dung lam mau ngoai bién. Nhém gidng lia dia phuong
(nén xdm) dugc phan dinh 16 rang véi cdc giong lia san xudt. Cdc giong lia dugc danh ddu chiu ngdp, mdn, han

dua trén két qud danh gid kiéu hinh.

Vé kiéu gen chiu ngép, so sainh 3 SNP tuong ting
v6i locut SUBI trén gidng d6i ching da xac dinh
dugc 83 giong lua (56,8%) mang haplotype tuong
dong. bang chd y c6 42 gidng lua dia phuong thé
hién kha nang chiu ngép trung binh va kém mac du
mang haplotype SUBI. Ghi nhé4n tuong tuy trén tap
doan gi6éng lua dia phuong ctia An Do (Samal et al,
2014) va Viét Nam (Ho6 Viét Thé, Ng6 Thi Kim Anh,
2015) cing da dugc cong bs. Nhiing két qua nay b
trg cho gia thuyét vé sy tham gia véi vai tro diéu
hoa ctia cac nhan t6 khac (vi du cac gen chdng oxi
hoa) trong qua trinh biéu hién ctia gen SublA va kha
nang phan tng vdi diéu kién ngip & cay laa (Xiong
etal, 2012).

Vé kiéu gen chiu mén, khong c6 giong lua nao
mang haplotype gSaltol tuong tng véi giong doi
ching. Két qua nay phu hgp véi s6 liéu sang loc
kha ndng chiu mén ctia bo giong nghién ctiu. Kha
nang chiu man trung binh & néng do 9%o ctia gidng
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Déc Tring do vay c6 thé do gene/QTL thit yéu khic
khong phai gSaltol quy dinh. Nghién ctiu xac dinh
cac yéu t6 di truyén nay sé tao co s st dung hiéu
qua giong Péc Trang cho codng tac chon tao giong
Ida chiu mén cao.

Lién quan tinh trang nang suit trong diéu kién
han, khong xac dinh dugc haplotype tuong ung
v6i gDTY | trén bo giong nghién ciu. C6 1 giong
(0,69%) 1a Mashuri D6c mang haplotype ctia gDTY |
va 44 giéng (30,55%) mang haplotype ctia gDTY
(trong do6 c6 mot s6 gidng lua c6 nang sudt tinh toan
hon 1,0 tdn/ha nhu DV108, Dong 13, Lun Cén lya,
AN18, AN11, ANSI1, Lua Kro Hom Thngonh). Ca
3 QTL nghién ctu khong c6 médt & mot s6 giong
lta khéac c6 ning sudt cao trong diéu kién han nhu
ANS2, ML49, TBR1, PC6, PH210 va ML202 cho
thdy cac gidng lta nay c6 thé mang cic gen/QTL
khéc c6 tac dong chinh va/hodc cong tinh, gép phan
duy tri ndng suét trong diéu kién han.
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IV. KET LUAN VA DE NGHI

4.1. Két luan

Trong s6 146 giong lGa cia Viét Nam dugc nghién
ctu da xac dinh dugc 5 gidng c6 kha nang chiu ngap
rat tot (ML202, PY1 va AN4) va t6t (OM8923 va
Q5), 1 giong (P6c Trang) cé kha ning chiu méin
trung binh & nong do 9%o va 16 gidng c6 tiém nang
chiu han tot.

Két qua sang loc kiéu gen SNP cho thay 83 giong
mang haplotype tuong ting véi locut SUBI, 1 giong
mang haplotype ctia gDTY,, va 44 giéng mang
haplotype ctia gDTY ,,. Cac haplotype tuong tng
v6i gDTY | va qSaltol khong xudt hién & bo giong
nghién ctu.

Thong qua 52 SNP st dung trong phan tich cac
QTL chiju ngép, man va han da xac dinh dugc quan
hé di truyén va phan nhém chinh xdc gitia cac nhém
giong lua cai tién va giong lua dia phuong lam co s&
cho viéc phan loai nguén vt liéu cho cdéng tac chon
tao giong.

4.2. D€ nghi

- Lua chon va st dung cac gidéng cé kha ning
chiu ngép, han, man va mang cac QTL tuong tng
trong chuong trinh chon tao giéng lua chat lugng
cao, chong chiu sau bénh va diéu kién bét thuan theo
phuong phap MAGIC dang dugc trién khai tai IRRI.

- Tiép tuc danh gia toan dién cac ngudn gen laa
Viét Nam, ddc biét 1a ngudn gen lda dia phuong dé
bd sung cac giong co tinh trang tét cho chuong trinh
chon giéng MAGIC.

LOI CAM ON

Nghién ctiu nay dugc hoan thanh trong khuén
khé dé tai "Nghién cttu danh gia mét sé ngudn gen
laa Viét Nam tai IRRI phuc vu chon tao giong ltia chét
lugng cao, chong chiu cac diéu kién bat thuan" do B
Nong nghiép va Phat trién nong thon tai trg. Nhém
tac giad cam on Lé Hung Linh (Vién Di truyén Nong
nghiép), Pham Thién Thanh (Vién Cay luong thuc
va Cay thuc phdm), H6 Sy Cong (Vién Khoa hoc
Ky thuat Nong nghiép Duyén hai Nam Trung bd),
Nguyén Thuy Kiéu Tién (Vién Lia Dong bing song
Ctiu Long) va cac cong tac vién da cung cip va ho trg
chuén bi nguon vét liéu cho nghién ctiu nay.
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Evaluation of tolerant ability of Vietnamese rice germplasm to abiotic stresses

Abstract

Ta Hong Linh, Tran Duc Trung, Le Quoc Thanh,
Bui Quang Dang, Rakesh Kumar Singh, Dixit Shalabh

Rice germplasm evalutaion is a cruicial step so that suitable parental lines can be selected for MAGIC breeding
program. 146 Vietnam rice varieties/lines were phenotyped for submergence, salinity and drought tolerances and
genotyped for QTLs response for these traits. By phenotyping experiments, 5 lines were identified to be highly
tolerant to submergence (ML202, PY1, AN4 and OM8923, Q5), 1 lines was moderately tolerant to 9%o salinity (D&c
Trang) and 16 lines exhibited potential yield performance under drought stress. In parallel, genotyping analysis
using 52 SNP markers revealed genetic patterns of 83, 1 and 44 lines which resemble haplotypes of effective alleles of
SUBI, gDTY,, and gDTY , , respectively. These SNP markers, particularly, helped contructing a cladogram in which
group of improved lines was clearly distinguished from that of landraces.
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PANH GIA TINH KHANG SAU, BENH CUA GIONG LUA KR1
Luu Minh Ctc', Khiac Duy Ha'

TOM TAT

Nghién cttu tién hanh dénh gid phan ting ctia giéng lia KR1 véi cac loai sdu bénh hai chinh nhu rdy nau, bénh
dao 6n, bac 1a va kho van hai lda. Ngu6n bénh dugc thu thap tai 5 tinh/thanh phé 14 Hai Phong, Ha Noi, Hung Yén
(dai dién cho vung Ddng bing Song Hong); Bac Giang (dai dién cho viing Pong Bic); Thanh Hoa (dai dién cho ving
Béic Trung bd). Giéng lda KR1 ¢6 diém khéng ray & cdp 1 - 3 v6i nguodn rdy nau thu thap & Hai Phong va Ha Noi, cdp
3 v6i ngudn rdy nau thu thip & ba tinh Thanh H6a, Bac Giang va Hung Yén. Gidng KR1 khéng dén khang viia 6 mtic
khang cdp 4 - 5 v6i ngudn vi khudn bac 14 thu thap ¢ Hai Phong, Bac Giang va Ha Noi, c4p 5 - 6 v6i ngudn vi khuédn
bac la 6 Thanh Héa va Hung Yén. V6i bénh dao 6n, giéng laa KR1 c6 phdn ting khidng cao & cép 3 v6i nguén ndm
bénh dao 6n thu thip & Ha Noi, Bic Giang; khéng vita & ¢ép 3 - 5 v6i ngudn ndm bénh dao 6n thu thap  Hai Phong,
Thanh Hoéa va Hung Yén. Riéng v6i ngudn bénh kho van thu thip & 5 tinh nghién ctiu, gidng lia KR1 c6 phan ting
ti muic nhiém vita cdp 5 dén nhiém cip 7.

T khoa: Bac 14, bénh, dao 6n, gidng lta, khdng riy nau, kho vin

'Vién Di truyén Nong nghiép; 2 Vién Bao vé thuc vét
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