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TOM TAT

Ky thudt nudi cdy mé (in-vitro) ngoai viéc st dung dé nhén giéng vé tinh & thuc
véat, ky thudt nay con duoc st dung trong nhiéu nghién ciru khdc nhw duoc
dung dé ddnh gid khé ndng chéng chiju vdi diéu kién bt loi cia méi trurdng.
Dva véo co sé khoa hoc trén, nghién ctru ndy dé dénh gid kha ndng chiu mén
cta cdc giéng lua théng qua nudi cdy trén méi truong nudi cdy mé vdi cdc
néng dé khdc nhau cda mubi Natri Clorua (NaCl). Callus cda cdc giéng duwoc
thir nghiém trén méi trworng MS vdi cdc néng dé cda NaCl: 0; 0,5; 1,0; 1,5; 2,0
g/L ttr d6 ddnh gid duoc khé néng hép thu ion Na* va K* ciing nhw khé néng
phdt trién cua callus trén méi tru'dng stress mdn. Két qua phén tich cho théy
ty 1é tich luy ham lwong ion Na*/K* cda giéng Béc Phung la thdp nhét va cao
nhét ld giéng IR29 ciing twong tw vdi ham lvong proline. Ngodi ra, viéc st
dung chi thj phdn ti& SSR vdi 18 maker lién két véi QTL chju mdn cho théy két
qud & gibng P6c Phung, FL478, Tra Long cé mang kiéu gen chéng chju vdi
giéng véi Pokkali va khdc biét hoan toan vdi giéng mdn cdm la IR29. Két qud
ndy cho thdy ky thudt nuéi cdy mé va marker SSRs ¢ thé dung dé thanh loc
kha néng chju mén & cdc giéng lua.

ABSTRACT

The tissue culture (In vitro) approach is utilized not only for asexual
reproduction in plants but also in other studies, including the evaluation of
resilience to severe environmental circumstances. This study assessed the salt
tolerance of rice types using tissue culture in conditions containing varying
amounts of sodium chloride (NaCl), grounded in the aforementioned scientific
principles. The callus of the examined cultivars was cultivated on MS medium
with NaCl concentrations of 0, 0.5, 1.0, 1.5, and 2.0 g/L, thus assessing the
absorption capacity of Na+ and K+ ions and the growth potential of the callus
under saline stress conditions. The research indicates that the accumulation
ratio of Na+/K+ ions in the Doc Phung variety is the lowest, whereas the IR29
variety exhibits the highest ratio, paralleling the proline concentration.
Moreover, the application of SSR molecular markers, comprising 18 markers
associated with salt tolerance QTLs, indicates that the Doc Phung, FL478, and
Tra Long varieties have genotypes resistant to salinity, akin to Pokkali, and
distinctly unlike the sensitive variety IR29. This outcome indicates that tissue
culture methodologies and SSR markers are applicable for screening salt
tolerance in rice varieties.
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1. DAT VAN BE

Lua (Oryza sativa L.,) la mot trong nhirng loai
cay quan trong, cung cap lwvong thuc cho hon
mot nira thé gidi dan s&. Tac hai cda viéc xam
nhap man d6i vdi san xuat lta co thé dugc giam
thiu théng qua quan ly dat va nudc. Dé khic
phuc nhuoc diém nay thi viéc chon tao gidng
lda chiu man la hiéu qua nhat [1, 2]. Lai tao
thong thudng 1a can thiét dé cai thién céc dac
tinh cda lda nhung ti€én d6 con chdm do mot sd
rao can nhat dinh. Nhitng khé khdn d6 cé thé
dwoc dap &ng bang cach &ng dung cdng nghé
sinh hoc la két qua cla viéc cai thién tinh chéng
chju vé&i titm ndng nang suat 6n dinh va chat
lvong tot [3].

Tinh toan ndng cla té bao la co s& ly luan
chinh cla phuwong phap nudi cdy mo té bao
thuc vat, tir d6 cé nhiédu nghién ctru da chirng
minh kha nang tai sinh mot co thé thyc vat
hoan chinh tir mét t& bao riéng r&. Nhitng mo
té bao méi dwoc hinh tir nhitng mau cé trang
thai sinh ly tét thi s& sinh trwdng manh, murc
dd nhiém mam bénh it hon [4]. Trén moi
truong cdm ng mo seo dugc tim thay kha
nang sinh trwdng giam vai sy gia tang ndng do
mudi cha méi trudng can thiét dé cdm rng mé
seo dat diém hinh thai dac trung cho mo seo
@ lda lai tao thanh phdi va khéng thanh phéi,
& nghién ctu nay dac diém md seo thay déi
dua trén hinh thai cia moé seo khi tdng néng
dd mudi (NaCl) trong moi trudng nudi cay va
th&i gian nudi cdy [5]. Viéc x{ ly auxin dé ty |é
cytokinin trong méi truong cé thé dan dén sy
phat trién cta choi, phoi ré tir dé toan bd cay
sau do cd thé dugc san xuat hang loat. Ngoai
ra, BAP d3 duoc bdo cdo la cé kha nang déap
&ng cho sy hinh thanh chéi nhanh & nhiéu loai
thwe vat [6, 7). Sdn pham cay giéng déng nhat
va c6 d6 déu cao du xudt phat tr cdy me cé
kiéu gen di hop hay déng hop. Ngoai ra, té bao
ban dau chira dau du céc kiéu gen khac nhau
mang kha nang tai sinh cla thyc vat va toan

bé lwong théng tin di truyén (DNA) can thiét
va dd cho toan bd sinh vat, khi gap diéu kién
thich hop & méi té bao [8].

Tinh hinh bién d&i khi hau dién ra ngay cang
khac nghiét nhuw hién nay d3 anh huéng truc
ti€p dén ndng suat va chat luvgng gay ra nguy
co thiéu lvong thuc nghiém trong. Nang suat
va san lugng phan 1&n sé bi anh hudng béi cac
diéu kién bat loi tlr méi truwdng, thién tai, xam
nhiém mé&n va céc diéu kién thay d6i ctia bién
déi khi hau. Ddc tinh Na* trong té& bao chu yéu
ion gy ra do stress mdn tir moi trwdng, dan
dén rc ché dén nhiéu quéd trinh nhu hap thu K*,
cac phan &ng enzyme quan trong, téng hop
protein va quang hop. Na* bj loai trir khoi choi
va K* duoc tich |Gy trong choi gitip 6n dinh ty 1é
K*/Na* trong t& bao cao dic biét 1a & trong 13
[9]. Khi g&p ndng dd Na* cao va K* thap trong
dich t& bao, bang cach diéu chinh sy biéu hién
cla cac chat van chuyén K* va Na* cla cong
bom H* tao ra dong lwc cho qud trinh van
chuyén [2]. Nghién cttu vé kha ndng chiu man &
giai doan dau cda lta [a man cadm véi didu kién
man dan dén gidm ning suat cay trong hon
50% khi ti€p xuc tryc ti€p vai méi trwong cé EC
6,65 dS/m va d6 man cta dat [10]. Proline tich
Ity trong thuc vat ti€p xuc véi cing thang mudi
da cé tuwong quan & nhiéu loai vdi thich ing vai
cdng thang tham thau. Do dé, nghién cttu dwoc
hién vé&i muc tiéu nghién ciru kha nang chiu
man gop phan trong céng tac chon tao giong
lGa trong giai doan bién ddi khi hau hién nay va
cung cap co s& dit liéu chon loc gidng lda chat
lwgng mang kha nang chiu man.

2. PHUONG PHAP NGHIEN CU'U
2.1. Panh gia kha nang chiu madn trong diéu
kién nudi cdy mé

Cac giong lta bao gdbm FL478, Tra Long, Péc
Phung, Nép M& duoc thuc hién dé danh gid
kha nang khang man. Trong d6 Pokkali la giong
chéng chiu man va IR29 la giéng doi chirng
man cam.
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Bang 1. Nguén gidng sir dung trong nghién ctru

STT Gidng

Nguon gidng

D6ce Phung

FLA78

Nép M&

Tra Long

Ngan hang gen Truwdng Pai hoc Can Tho

Pokkali (Chuan khéng)

WU~ |N|(E

IR29 (Chuan nhiém)

2.1.1. Chudn bj méi trworng

MOoi truong st dung trong thi nghiém la moi
truong MS [11] véi dd pH = 5,7-5,8 bang HCI
hodc KOH. Mdi trwang dugc khir trung & 121°C
va latm trong 20 phut. Cac chat diéu hoa sinh
trudng thuc vat, khang sinh duoc khir trung
bang phuwong phap loc va thém vao méi trudng
sau khi d3 khr trung. Tién hanh cdy trén moi
trudng MS. Sau 2 tuan tdng sinh md seo s&
duoc chuyén sang méi trudng moi trudng MS
c6 bé sung BAP va NAA dé phat trién nén choi
hoan chinh. & giai doan tai sinh chdi can bd
sung BAP (6 — Benzyladenime) & ndng d6 3 mg/|

mdi trwdong va NAA (Naptilacetic) & néng d6 1
mg/I. Qud trinh ting sinh callus trong 2 tudn va
s& ¢ nhirng callus phat trién nén nhitng choi
(mam xanh) cé kha nang phat trién thanh cay
hoan chinh.
2.1.2 Quy trinh thd& nghiém mdn

Sau giai doan tdng sinh clta callus trong 7
ngay dugc chuyén sang méi trudrng MS cé bd
sung NaCl v&i cdc nghiém thirc 1a b6 sung NaCl
v@i cadc néng do: 0; 0,5; 1,0; 1,5 va 2 g/L mdi
trwong MS. Thi nghiém dwoc bo tri ngau nhién
v@i 6 gidng, 5 nghiém thic [12].

Bang 2. BAng mé ta dic diém hinh thai md seo [12]

STT

M6 ta ciia md seo

Hoan toan chuyén sang mau den, ho3c nau sim, chét

Xuat hién nudc dinh, hon 75% mé seo chuyén sang mau nau

Mau tlr vang dén nau, ngdm nudc vai bé mit nhay nhua

Ngam nudc cd mau vang dén vang nhat xen ké& vdi cdc md seo bd mau vang nhat

OINUW[W ([~

Mau vang nhat dén trang, khde manh, cé nét san va bé

2.2. Kha nang chiu man
2.2.1. Quy trinh phdn tich ham lwo'ng Na* va K*
Mau callus dugc sdy & nhiét d6 70°C trong
24 gi®. Sau khi say s& tién hanh trich mau. Lwu
y: Chon callus thyc hién dinh lvgng Na* K* la
callus phat trién toan dién cé ma vang nhat dén
trang, toi x8p va kich thuwdc ddong nhat [13].
2.2.2 Quy trinh phén tich ham lwong proline
Mau callus dwoc phan tich 1a mau twoi, véi
3 1ap lai & moi nghiém thuc. Can chon nhitng
callus phét trién toan dién [3] (Chen & Zhang,

2016).
2.2.3 Nhén dién kiéu gen chju mdn bang sinh
hoc phén tw

Quy trinh ly trich DNA duoc thuc hién theo
phuong phdp CTAB (Cetyl Trimethyl Ammonium
Bromide) clia [14] c6 cdi tién. DNA sau khi dwoc
ly trich va tinh sach s& duoc kiém tra bang cach
dién di trén gel agarose 1%. Quy trinh PCR dya
trén nén tang Mullis (1983) [15]. Kiéu gen chiu
man dwoc dénh gid dwa vao su lién két cla 12
cip moi SSR lién két vé&i 12 nhiém sac thé (NST).

Bang 3. Cac cip moi SSR lién két véi cdc QTL chéng chiu mdn nhan dién gen saltol

Primer NST (bp) QTL Trinh tv
GACTTGCCAACTCCTTAATTGG
RM10793 1 123 qSKC1/qRNKI
/aSNK1 GACTTGCCAACTCCTTCAATTCG
10825 . . SKC1/aSNKJaRNK GGACACAAGTCCATGATCCTATCC
g-Re/9NVa GTTTCCTTTCCATCCTTGTTGC
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2.3. Xtr ly s6 liéu

Thong ké két qua va danh gid sy khac biét
gitta cac nghiém thirc bang phan mém SPSS
22.0. S& dung Origin 2021 dé thyc hién v& cac
biéu d6.
3. KET QUA VA THAO LUAN
3.1. Panh gia kha ning chiu min trong diéu
kién nudi cdy méd
3.1.1. Ty Ié tdi sinh

Kha nang tao callus cho thay céc gidng déu
dat duwoc mirc d6 tai sinh phu hop (> 50%) & tat
ca cac giéng, riéng doi vai gibng FL4A78 ¢ hiéu
sudt tai tao callus 1a 92,76% tai giai doan tai tao
callus dé c6 thé giai thich cho viéc su khac biét
gitra hiéu suat tdi sinh gitra cic giéng 1a do kha
nang téi sinh cha cac giéng trong diéu kién nudi
cady mé khac nhau va dan dén hiéu suat tdi tao
callus khac nhau.

Bang 4. Két qua hiéu ti 1é % hiéu suat tai sinh & cac giong

Giai doan Pd6c Phung FL478 IR29 Nép M& Pokkali Tra Long
T4di tao callus 81,00 92,67 65,50 67,00 89,33 65,3
Tang sinh callus 61,00 75,33 54,00 56,50 69,00 53,00
Tao choi 61,00 60,67 49,00 44,50 46,67 27,33
Tao cay 35,00 36,00 28,50 26,50 30,33 16,33

Bén canh d¢, th&r nghiém danh gia kha nang
chiu man & hai gidng Basmati cho kha nang tai
sinh trén 90% [16]. Nhuw vay, trong thi nghiém

& 6 gidng déu cé kha nang tao callus trong méi
trudong nudi cdy md phl hop va dugce chon lam
vat liéu nghién ctru.

Hinh 1. Két qua cha quy trinh tai sinh giong Déc Phung
(A: Giai doan khir tring hat; B: Giai doan tao callus; C: Sau khi tdch callus khéi hat gao va diép tiéu;
D: Giai doan tdng sinh callus; E: Giai doan tgo chéi; F: Sau 14 ngay tao chdi; G: Hinh thanh cdy hoan chinh)

3.1.2. Khé néng chéng chiu mdn

Kha ning tai sinh & cac gidng tuy khac nhau
nhung ¢ su phu hop vé kha ning tao callus &
giai doan tai sinh va hinh thanh callus. Nghién
cru thye hién trén 6 giéng va cé kha nang tao
callus & gi6ng Pokkali 13 47,8% [3]. O giai doan
14 ngay sau khi cho muéi nhan thay kha nang
tai sinh gidm dan tir néng dé mudi thap dén

noéng dd mudi cao & cac gidng dugc thé hién &
Bang 5, gidng Ddc Phung cé kha nadng sinh
trwdng cao hon cac giéng khéc, vai ti 1é tai sinh
88% & nghiém thirc khéng cho mudi va 77,7%
& nghiém thirc 2.0 g/L mudi, ti€p theo la giong
FL478 c6 kha nang tai sinh 90,5% & nghiém thirc
khong cho mudi va 64% & nghiém thirc 2,0 g/L.
Giong c6 kha ndng tai sinh thdp nhat la giong
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IR29 vdi ti lé tai sinh 80,6% & nghiém thirc khéng
cho muéi va 26,7% & nghiém thae 2,0 g/L, két
qua phu hop vdi nghién ctu [17] vé kha ndng
phat trién callus & cac néng d6 khac nhau tao
nén sy khac biét gitra cic giéng. Sau 21 ngay
th& nghiém man thay duoc khd ndng tang sinh

cling nhu sy sdng sét & cac giéng déu cd su
giam xuéng & tat cac giéng, dac biét gidng
chudn man cdm 13 IR29 cé ti I& thap nhat 13
9,6% & ndng dd 2 g/L va gidng cé kha phat trién
cao nhat 1a giébng Péc Phung véi 67,7% cao hon
50 V@i giébng chuan chéng chiu |3 Pokkali 52,8%.

Bang 5. Kha niang chiu man cla 6 gidng lua & cac giai doan (%)

Ngay xir Noéng do Gidng

ly man Nacl Déc Phung FL478 IR29 Nép M& Pokkali Tra Long
0,0 96,5+0,5  94,4+2,4  92,043,0 93,3#9,3  93,3+7,0 92,0+8,5

0,5 94,4+2,6  90,0+¢8,0 73,3%1,7 87,5%1,5  86,0£3,0 85,0+1,0

0 1,0 92,0+¢8,0  90,0¢7,0 63,3%8,7 76,0+9,8  83,3%9,3 78,0+2,0
1,5 91,7+0,3  84,0+8,0 60,0+2,0 74,0%50  82,0#5,0 78,0%9,0

2,0 86,1+2,8  80,0+2,0 60,0450 72,0#4,0  76,0+4,0 74,0+7,0

0,0 88,0¢6,0  90,5+0,5 80,6%8,6 88,0+8,0 87,3+7,4  80,0+1,7

0,5 88,9+2,9  76,0+3,0 33,3+1,7 74,7+6,8  84,0+4,0 70,0£3,0

14 1,0 81,7+#1,5  70,0%50 30,0¢7,0 62,7+4,2  66,79,0 67,3+5,5
1,5 77,8¢2,8  70,0+#3,0 30,0¢9,0 62,0¢6,0  70,0+4,0 58,3+3,2

2,0 77,8#3,2  64,0¢3,0 26,7+1,7 60,0+3,0  64,0+4,0 57,7+#2,1

0,0 82,9+4,4  86,4+1,4 782483 86,0+7,8  855+2,9 78,7£2,9

0,5 79,1#2,6  66,7+2,6  28,7+1,4  71,249,6  73,9+3,5 60,8+2,6

21 1,0 72,5¢#2,3  59,4+4,3  18,6#4,3 52,5+1,6  64,6+8,5 60,2+7,7
1,5 66,3+2,4  60,1#2,6 17,4¢52  48,4+4,7 581+3,32  52,745,1

2,0 67,7¢2,8  54,1+2,5 9,6%0,60 354+1,8  52,8+3,3 51,0+2,5

Vay khi thoi gian trong méi tredng cé mudi
cang lau thi kha nang phat trién cda tirng giéng
s& khac nhau va s& gidm kha nang phat trién
cling nhu chét di & tirng giong co su khac biét
khd ndng chéng chiu man & tirng giéng. Nhw
vay, Doc Phung la gidng c6 kha nang chéng chiu
v@i diéu kién man cao nhat & 14 ngay va 21
ngay & nong d6 2 g/L NaCl la 77,8% va 67,7% &
hau hét cdc néng d6 trong diéu kién nudi cay
md va cao hon so vdi giéng ddi chirng chuin
chéng chiu Pokkali [an lwot & ngay 14 va 21 &
néng do 2g/L NaCl 13 64% va 52,8%. Vay khi
tdng néng do thi kha nang tang sinh callus giam.
Giéng D8c Phung c6 kha nang phat trién va biéu
hién tot nhat, gibng Nép m& va giéng IR29 lai
c6 kha nang phét trién kém nhat va d3 co
nhirng hién twgng héa nau vang.

3.1.3. Kha nédng hép thu ion Na* va K*& callus
cta cdc giéng thir nghiém trong diéu kién mén
3.1.3.1 Ham lwgng Na*/K* trwdc tha nghiém
mdn

Duy tri ham lugng K* & té bao thap duogc
xem la mét trong cac yéu té chinh d6i vdi kha
nang chiu man & lda. Trong diéu kién nudi cady
binh thuong ham luwgng Na* trong té bao cla
callus thdong thuong sé thap hon so véi ham
lwong K* trong té bao [3]. Trong diéu kién man,
thuc vat cé co ché hap thu lvgng Na* duy tri
trong t& bao cao hon so véi K* kéo theo do la ty
|& Na*/K* s& tang theo khi gia tdng nong dd Na*
trong moi trwdng nudi cdy. Co su gidm ndng do
K* va tdng néng dd Na* trong diéu kién man,
nhu vay ti 1& Na*/K* |a co ché quan trong kiém
soat kha nang chiu man & lda.
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Hinh 2. Ty 1é Na*/K* trong callus tai th&i diém trwdce khi xir Iy man cda 6 giéng lda
(a, b, ¢, d: cdc trung binh thi khdc biét khéng y nghia qua kiém dinh Tukey HSD (p > 0,01))

Phan tich théng ké thé hién khac biét ham
lwvong Na*/K* cho thay ty 1&é Na*/K* & giéng IR29
la cao nhat biéu hién clia su man cam véi diéu
kién man tir moéi trwdng va gidng cd ty 1&é Nat/K*
thap nhat 1a giéng D6c Phung. Khitdng ndng do
mudi thi tat c3 gidng déu hap thu luvgng Na+
tadng |én & tat ca cdc gidng va két qua nay phu
hop vdi nghién ciru cba [11] v@ kha ndng hap
thu Na*.
3.1.3.2 Ty Ié Na*/K* tht nhiém sau 14 ngdy

Sau 14 ngay trong méi truong cé bd sung
néng dd mudi khic nhau, ty 18 Na*/K* cd sy
khac biét & cac giobng. Gidng IR29 cé ty |1&é Na*/K*
cao nhat |a 0,156 va giéng cd ty 1&é Na*/K* thap
nhat |a PS¢ Phung la 0,019 va d6i véi nghiém
thirc 2 g/L gibng IR29 ¢6 ty 1é Na*/K* |a 3,474
cao nhat so vdi nhitng gidng con lai, giéng
Pokkali lai c6 ty I&é Na*/K* la 0,829 trong khi do
giong Doc Phung laico ty 1€ Na*/K* 130,392 thap
hon so vdi Pokkali. Ty Ié Na*/K* phu thudc hoan
toan vao kha nang tich Ity Na* va kha nang duy
tri K* trong té€ bao & két qua thyc hién thay
duwoc giong Ddc Phung cé ty 1é Na*/K* thap
nhat, cho thdy dwoc gidng Doc Phung cé kha
nang chiu man & néng dé cao tét hon so vdi
nhitrng giéng con lai dugc thé hién & Hinh 3.

Sau 21 ngay xr ly man thi ti 1&é Na*/K* ¢ biéu
hién thay d6i tang lén & nhitng giéng c6 kha
nang hap thu Na* tdng, déng thoi gidm kha
nang tich Ity K* trong callus va diéu nay déng
nghia vdi viéc ham lugng Na* tang 1én va giam
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lwong K* xuéng & murc thap hon so vdi 14 ngay
x&t ly man. Piéu nay ndi lén duoc sau tang thoi
gia stress man cla méi trudng tang 1&n thi dong
nghia ti 16 Na*/K* cling s& tang 1én, cho thay
dwoc rang thoi gian trong qua trinh xam nhiém
man s& anh hudng truc tiép 1&én quad trinh tich
[Gy Na* va khd nang duy trinh ham lwgng K*.
Ngoaira & thoi diém 21 ngay x Iy man thity 1é
van s& tang lén khi tang nong d6 Na* trong moi
trwong 1én thi biéu hién cla qua trinh tich Ity
Na* trong callus tdng |1&én va dé dap duoc lugng
Na+ hap thu vao thi khd nang K* can duoc duy
tri & mirc 6n dinh dé cé thé phat trién. Téng
quat ¢ thé thay duoc tilé Na*/K* cha giéng P6c
Phung thdp nhat so vdi nhitng giéng con lai,
giéng Pokkali la giéng d6i chirng chéng chiu thi
cho thdy dugc ti Ié nay & murc trung binh va dac
biét gidng IR29 cd ti Ié Na*/K* cao nhat [17] .

Nhu vy, ty [& Na*/K* thap thi dwoc biéu hién
& cac gidng c6 kha nang chdng chiu vai diéu
kien mdn va nhitng giébng man cdm véi diéu
kién man thi ty & nay sé tang. Khitdng néng d6
mubi trong moi truong 1én thity [& Na*/K* cling
s& tang va biéu hién rd rét & giéng c6 kha nang
man cam va&i diéu kién man hon so nhitng
giong cd kha ndng chéng chiu vai diéu kién man
tlr m6i trwong. Theo Revathi & Pillai (2015), két
qua cho thay khi gia tdng néng dd mudn trong
moi trwdng va thoi gian trong mau thi viéc ty &
Na*/K* sé tang lén va da phu hop vdi nghién
ctru duwoc thye hién [18].
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Ngay 14

Ty I Na'/K'

.\'6ug d6 NacCl (g/L)

Ngay 21

Nong dé NaCl (g/1.)

Hinh 3. Ty 1é Na+/K+ trong callus tai th&i diém sau khi x& ly man ctia 6 gidng lua
(a, b, ¢, d: cdc trung binh thi khdc biét khéng y nghia qua kiém dinh Tukey HSD (p > 0,01))

3.1.4. Khé nding tich luy proline trong diéu kién
mdn
3.1.4.1 Ham lwong proline trwdrce khi xa ly mén
DO man cao anh huwdng dén cic hoat dong
trao d6i chat co ban trong lta bao gébm anh
hudng thanh t& bao dan dén tén thuwong té bao
chat va mang ludi ndi chat. Ngoai ra, viéc tich
tu citrate lam tang lvong proline, giam téi da
hiéu suat ndng lugng t&r cha hé thdng quang

600
500 —

400

300 d T

Ham lwong proline (ng/g FW)

0 T T

hoc Il (Fv/Fm) [6]. Trong m&i trwdng stress do
mudi d3 cé twong quan & nhiéu loai vdi thich
&rng vd&i stress tham thau. Tuy nhién, vai trd cla
né trong truyén dat kha nang chéng lai diéu
kién stress do mudi duoc coi la mot triéu chirng
cla tén thuong do stress chir khong phai la mot
chi s vé kha nang chiu dung stress man. Do do,
su tich tu proline trong stress man phai duoc
khao sat chinh xac hon.

*#p<0,01

Dbc Phung  FL478

T
IR29

T T T
Nép M&  Pokkali Tra Long

Hinh 4. Ham lwong proline trong callus tai thoi diém truéc khi xir ly man clia 6 gidng lua
(a, b, ¢, d: cdc trung binh thi khdc biét khéng y nghia qua kiém dinh Tukey HSD (p>0,01))

Tai thoi diém chua x& ly man trong moi
trudng da cho thay sy hién dién cla proline &
cac giéng c6 su khac biét nhau, ddi vdi giong
chuan nhiém Ia giéng IR29 cé kha ning tich Ity
mot lwong proline kha cao tai thoi diém trudc
khi x&r ly man. Giéng cé kha ning tich Iy
proline thap nhat 13 gidng Déc Phung. Day cd
thé duwoc xem lam mét trong nhitrng biéu hién
clia kha nang man cdm véi diéu kién stress mén
clia moi truong.
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3.1.4.2 Ham lwgng proline trudc sau xur ly mdn

Sau thoi diém 14 ngay x& ly man, déi véi
giong D6c Phung ham lugng proline trong
callus c6 ham lugng proline dwoc téng hop ra
dé rng phé vdi stress man la mot trong nhirng
yéu t6 chinh gitp callus c6 kha ndng phat trién
va chéng chiu véi stress man. Doi vai giéng IR29
la giébng cé ham luwgng san sinh ra proline cao
nhat va khi gia tdng néng d6 Na* thi ham lwong
san sinh proline trong callus cling sé tang.
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#%p<0,01 [l DS Phung

B rL47s

2500

2000

1500 <

1000

Ham hrgng proline (ng/g FW)

s00 o

WNing d§ NaCl (g/L)

Ngay 21

Néng 43 NaCl (g/L)

Hinh 5. Ham lwgng proline trong callus tai th&i diém sau khi xt&r Iy man ctia 6 giéng lua
(a, b, ¢, d: cdc trung binh thi khdc biét khéng y nghia qua kiém dinh Tukey HSD (p>0,01))

Sy cong hwdng cda néng dd mudi va thoi
gian s& danh gia chinh sat duoc sy san sinh
proline dé danh gia kha nang chiu min & cac
gidng lua trong diéu kién stress man trén moi
trudng nudi cdy md. Sau 21 ngay ham luong
proline & giéng IR29 van duy tri & mitc cao nhat
khac biét hoan toan so véi nhirng gidng khac.

O giai doan 14 ngay sau khi cho mudi nhan
thdy ham Iwong proline san sinh tang dan tur
noéng dd mudi thap dén néng d6 mudi cao & cac
gidng. Giéng Déc Phung cd proline san sinh
thap hon hon céc gidng khéc, vdi proline san
sinh |a 384,43 (ug/g FW) & nghiém thirc khéng
cho muéi va 520,14 (ug/g FW) & nghiém thirc
2,0 g/L muéi, tiép theo gidng FL478 |a v&i ham
lwgng proline san sinh la 384,28 (ug/g FW) &
nghiém thic khdng cho mudi va 931,36 (ug/g
FW) & nghiém thirc 2,0 g/L mudi. Pokkali giéng
c6 kha nang proline san sinh & nghiém thirc
khong cho mudila 403,22 (ug/g FW) va 1095,51
(1g/g FW) vé&i nghiém thirc 2,0 g/L NaCl. Giong
cé ham lwgng proline san sinh cao nhat la giong
IR29 v&i véi ham lugng proline san sinh 1a
584,23 (ug/g FW) & nghiém thic khong cho
mudi va 2110,61 (ug/g FW) & nghiém thirc 2,0
g/L NaCl.

Sau 21 ngay sau khi cho muéi nhan thdy ham
lwong proline san sinh tang tir nébng dd mudi
thap dén néng d6 mudi cao & cac gidng va thoi
gian & trong moi trudng cé mudi gitra thoi gian
14 ngay xt& ly man va 21 ngay x{ ly man khong

c6 su khac biét qua |&n. Gidng Ddc Phung cé
proline san sinh thdp hon hon cac gidng khac,
v@i proline san sinh la 386,24 (ug/g FW) &
nghiém thirc khéng cho mudi va 1367,79 (ug/g
FW) & nghiém thiec 2,0 g/L mudi, tiép theo
giong FL478 |a véi ham lwgng proline san sinh
la 511,04 (ug/g FW) & nghiém thic khéng cho
mudi va 1548,04 (ug/g FW) & nghiém thdc 2,0
g/L mudi. Pokkali gidng cé kha ndng proline san
sinh & nghiém thirc khéng cho mudi 13 560,59
(ug/g FW) va 1638,03 ug/g FW) vdi nghiém
thire 2,0 g/L NaCl. Giéng cé ham lwgng proline
san sinh cao nhat 13 giéng IR29 vdi vdi ham
lwgng proline san sinh la 643,02 (ug/g FW) &
nghiém thirc khéng cho mudi va 2553,17 (ug/g
FW) & nghiém thiéc 2,0 g/L NaCl. Két qud
nghién ctru proline & hdu hét cac gidbng déu phu
hop vdi két qua nghién cliru [18].
3.2. Nhan dién kiéu gen chiu man bang sinh
hoc phéan tlr

Trong nghién clru d3 s&r dung 140 dong F8
cta td hop lai gitta IR29/Pokkali dé khao sat
mai lién két gitta 100 dau phan t&r SSR vdi cic
QTL thi trong d6 da chon 2 cdp moi RM10793
va RM10825 lién két véi QTL gqSKC1, gSNK,
gRNK1 [19]. K&t qua cho thay su phu hgp véi
két qua nghién clru trudc do khi chon Pokkali
lam d6i chirng va d3 xac dinh duoc céc giéng
Dac Phung, Tra Long, FL478 ¢ thé mang céc
QTL lién két K*/Na* trong callus (qSKC1, gSNK,
qRNK1).
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RM10793

300 bp

200 bp

100 bp—

Hinh 6. San pham PCR cutia cdp v6i RM10793 va RM10825 trén 6 gidng lua nghién ciru
bang gel polyacrylamide 8% (w/v)
(A) Két qué PCR cua 6 gibng lia duoc khuéch dai cdp méi RM10793; (B) Két qua PCR cda 6 giéng lua
duoc khuéch dai cgp mdi RM10825; M: thang chudn 1kb plus (NEB, UK); 1.IR29, 2. Béc Phung,
3.Tra Long, 4.Pokkali, 5.Nép M@, 6. FL478

Cép mo6i RM10793 cho thay duoc su khac
biét gitta hai bang hinh |a 85 bp d&i véi cac
gidng c6 kha nang chdng chiu giéng vdi Pokkali
va 76 bp d6i vai gidng Nép M& twong ddng vai
gidng IR29. Va déi véi cdp moi RM10825 lai
xuat hién hai badng bang hinh khac nhau la 164
bp va 137 bp, su xuat hién nay ddi vdi hai giéng
la giébng FLA78 va Pokkali. Dé gidi thich cho viéc
xuat hién bdng hinh giéng nhau cla FL478 I3
con lai cla Pokkali va mang kiéu gen cé lién két
v3i QTL giéng vdi Pokkali. Néng d6 K* trong choi
(SKC) la mdt thdng sé sinh ly danh gid kha nang
chiu man & giai doan cay con dua trén t6 hop
lai “Pokkali” va “IR29”. Dya vao co ché van
chuyén haiion Na*va K* trong thé bao giup can
bang ty & K*/Na* 6n dinh [1]. K&t qua danh gia
@ primer RM10793, giong IR29 va Nép md
khéng mang gSKC. Nhwng khi sit dung primer
RM10825, giéng Pokkali va giéng FL478 lai
mang qRNK ma céc giéng con lai khéng co.

4. KET LUAN

Tém lai, ky thuat nuéi cdy mé da thanh cong
trong viéc sang loc kha nang taisinh & callus cta
cac giong khac nhau giéng Péc Phung ¢ kha
nang tai sinh cao nhat va thap nhat 13 giéng Nép
M& danh gid sau 21 ngay xt& ly man. Két qua
cho thay gidng Doc Phung cé ty 1é Na*/K* thap
nhat 12 0,26 va giéng IR29 |a gibng man cam duy

triduocty 1& Na*/K* & mirc cao nhat 13 4,91. Tuy
nhién, sy san sinh ham lugng proline d3 khong
lién quan dén kha ndng chiu man trong viéc thi
nghiém man & giai doan callus. K&t qua danh
gid kiéu gen bang chi thi phan t& SSR
(RM10793) cé thé sir dung cho viéc nhan dién
kiéu gen chiu man & giéng Péc Phung.
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