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THIET LAP PIEU KIEN TAO VA NUOI CAY CALLUS IN VITRO
CHO NGHIEN CUU STRESS MAN O GIONG LUA KHANG DAN 18

Ha Thu Trang, Vuong Thi Quynh Huong, Diéu Thi Mai Hoa,
Dao Thi Sen, Vii Thi Dung va Nguyén Vin Quyén
Khoa Sinh hoc, Truong Pai hoc Suw pham Ha Noi

Tém tit. Gidng Khang Dan 18 1a mét trong nhiing gidng laa dwoc trong phd bién & Viét Nam,
noi dang bi de doa boi sy xdm nhdp man. Nghién ciru nay duoc tién hanh nham thiét lap
diéu kién nudi cy callus va danh gia kha ning chiu stress man in vitro ¢ gidng lua Khang
Dan 18. Pau tién, cac diéu kién khac nhau bao gom ham luong chat diéu hoa sinh trudng
(chat bHST) b6 sung, thoi gian nudi cdy va diéu kién chiéu sang dwoc khao sat nhim tao
va nudi cay duoc callus in vitro phu hop. Mdi truong thich hop tao dé callus 1a méi truong
Y4-MS b sung 10 - 40 uM 2 4-Dichlorophenoxyacetic acid (2,4-D). Khao sat cac khodng
thoi gian nudi cay callus 1 tudn, 2 tudn va 4 tudn cho thiy khoang thoi gian nudi cay anh
hudng ro rét dén hinh thai va chit luong callus. Callus dugc tao ra tir hat sau 1 tudn nudi
cdy c6 tinh chét va hinh thai thich hop dé nghién ciru tinh chéng chiu stress man hon callus
sau 1 thang. Diéu kién chiéu sang 10 h/ngay va diéu kién toi hoan toan l1a dleu kién thich
hop dé tao callus. Moi truong bd sung 10 pM 2,4-D cho chét lugng callus t6t hon cac moi
truong bo sung ca 1-Naphthylacetic acid (NAA) va 2,4-D. Ti 1¢ tao 1& va chdi cia callus &
ba diéu kién chiéu sang 10 h/ngay, 24 h/ngay va tdi hoan toan c6 su sai khac co ¥ nghia
thong ké. Diéu kién nudi cdy callus in vitro dugc sir dung cho nghién ciru vé kha nang chiu
man cua callus. Sy sinh truéng cua callus suy giam dang ké khi n(‘)ng d6 NaCl tiang Ién
3 - 6%o (P = 0,05), didc biét diéu kién 9%o NaCl gay suy giam manh ve khdi lugng va thay
ddi 16 nét vé mat hinh thai callus. Dleu kién nudi cy toi wu & nghién ciru ndy co thé dugc
ap dung cho céc nghién ctru in vitro vé stress va kha ning chiu mdn ciia gidng laa Khang
Dan 18 va cac gidng lua tuong tu.

Tir khéa: tao callus, nhan callus, in vitro, Khang Dan 18, stress man.

1. Mé& dau

Lua (Oryza sativa L.) 1a loai cay luong thyc c6 ngudn gbc nhiét d6i duge trong cha yéu &
Chau A, dic biét 1a khu vyc Dong Nam A, trong d6 co Viét Nam. O nudc ta, laa chiém 70%
dién tich gieo trong va 85% tong san luong lvong thyc [1]. Hién nay, thye trang xam nhép man
tai cac vung trong laa nudce ta dang 13 van dé nghiém trong déi véi nén nong nghiép noi chung
va nganh san xut laa gao noi riéng. Cuc Thong tin khoa hoc va Cong nghé qudc gia da thong
ké dén dau nam 2016, xam nhap man lam cho khoang 170.000 ha IGa va hoa mau thiét hai va
néu xam nhap min tiép dién thém 2 thang nira thi s& c6 khoang 500.000 ha bi anh huéng [2]. Vi
vay, viéc tao ra gidng lia c6 kha ning chong chiu diéu kién moi trudong man ¢ ¥ nghia dic biét
quan trong gép phan 6n dinh va gia ting ning suat, gidp duy tri nén kinh té nudc ta vén con phu
thudc nhiéu vao lua gao.
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O nudc ta, cdng nghé nudi ciy moé té bao di tro nén phd bién va duoc nghién ctru trén
nhiéu loai thuc vat khac nhau nhu: cay khoai s0 [3], cay cam chudng [4], lan thach hoc tia [9]
hay trén ca cay Iua Nhu’ng viéc nghlen ctru gidng laa dua trén cong nghé nu01 cay mo té bao ap
dung cho céc glong hién trong pho bién con it va chua co diéu kién nudi cay cu thé. Khang Dan
18 1a giéng lua thuan Trung Qudc duogc gieo trong & hau khip cac tinh phia Bic nudc ta tir ndm
1996 va dén nay van chiém mot dién tich gieo trong kha 16n véi nhiéu wu diém nhu ngin ngay,
ning suat trong doi cao, kha nang thich tmg rat rong [6]. P4 c6 mot sb nghién ciru trong nude
thuc hién trén ddi tuong nay nhu: danh gia kha nang tich lily chit kho va véan chuyén hydrat
carbon cua cac dong lua Khang Dan 18 cai bién cia Lé Van Khanh va cs (2015) [7] hay tich
hop gen QTL bang phuong phap chon gidng nho chi thi phén tir két hop lai trd lai cua Lé Hung
Linh va cs (2016) [8]. Tuy nhién, chua c6 nghién ciru tim hiéu vé diéu kién nudi cay in vitro hay
tinh chéng chiu stress man trén giéng lta Khang Dan 18. Bén canh d0, tinh hinh xdm nhap man
& nhiéu vung tréng lta ven bién hién nay da va dang gay anh hudng 16n dén stic séng va sinh
truong ciia cay lia noi chung va cua giéng laa Khang Dan 18 ndi riéng.

Muc tiéu cta nghién ctru nady nham danh gia tic dong ciia chat DHST, thoi gian nudi cay
va diédu kién chiéu sang dén qua trinh tao callus va nudi cdy in vitro gidng lua Khang Dan 18.
San pham nay dugc dung lam vat liéu khéi dau cho nghién ciru vé tinh chong chiu stress man.

2. Noi dung nghién cwiu
2.1. Vit li¢u va phwong phap nghién ciru

2.1.1. vat Iiéu

Hat giéng lia Khang Dan 18 duoc cung cap boi Cong ty Co phan Tap doan giéng lua cay
trong Viét Nam. Day la mt trong nhimg giong lta dugc danh gia 1a khong c6 kha nang chiu
mian dugc trong phd bién ¢ Viét Nam [6]. Nhiing hat giéng laa chin, ¢6 sitc nay mam tot va
sach bénh duoc st dung lam vit liéu nghién curu.

2.1.2. Phwong phap nghién ciru

* Moi trwong dinh dwiéng va diéu ki¢n nuéi cdy co bin

Mbi truong dinh dudng MS [9] sir dung trong thi nghiém cé thanh phan giam mot phan tu
(¥2-MS) dugc bd sung thém 20 g/L sucrose, 8,5 g/L agar va pH khoang 5,6-5,8. Nong do chat
DHST bé sung vao timg mdi trudng duge trinh bay tai Bang 1.

Diéu kién nudi cdy co ban: thi nghiém dugc nudi cay trong diéu kién chiéu sang 10 h/ngay
bang hé thdng dén LED anh sang tring & cudng do anh sang 1250 LUX.

Bdng 1. Cdc logi moi trwong dinh dwong sir dung

Ki higu mbi truong Chat PHST bo sung (uM)
' NAA 24D
M1 10 10
M2 20 10
M3 10 20
M4 10 0
M5 0 0
M6 0 10
M7 0 20
M8 0 40

171



Ha Thu Trang, Vuong Thi Quynh Huong, Diéu Thi Mai Hoa, Pao Thi Sen, Vii Thi Dung va Nguyén Vian Quyén

* Phuwong phdp tao callus

Hat la dugc boc vo va rira voi xa phong rdi rira sach bang nude ct khoang 3 - 5 1an. Khir
trang véi ethanol 70% trong 1 phit, 5% NaClO trong 30 phut. Rira sach lai bang nudc cat vo
trang khoang 5-7 lan. Thdm hat gao trén gidy thdm vo tring. Tién hanh danh gia anh hudng cua
chat DHST, thoi gian nudi cdy va diéu kién chiéu sang dén kha ning tao callus theo mé ta tom
tat nhu dudi day.

Anh huéng ciia chat DHST: Hat gao duoc nudi trong cac mdi truong M6, M7 va M8 & didu
kién nudi cdy co ban.

Anh huéng cia thoi gian nudi cdy: Hat gao dugc nudi trong méi trudng M6, thoi gian nudi
cdy 1 tudn, 2 tudn va 4 tuan & didu kién nudi cdy co ban.

Anh huwong cia diéu kién chiéu sang: Hat gao duoc nudi trong moi truong M6 ¢ hai diéu
kién chiéu séang la 10 h/ngay bang hé thong dén LED énh sang tring, cuong do anh sang 1250
LUX va diéu kién toi hoan toan trong 1 tuan.

*Plumﬂg phip ngluen ciiu dnh hiréng ciia diéu kién nuéi cay dén sy p]m’t trién cﬁa callus

Anh hwong ciia chdt PHST: Callus phét trién tir phoi hat gao sau 1 tuan nudi ciy duge
chuyén sang cic moi truong bo sung chat DHST véi ham luong khac nhau & diéu kién nudi cdy
co ban (Bang 1).

Anh hwong ciia thoi gian nuéi cdy Callus dugc tao ra tir hat gao sau 1 tuan va callus dugc
tach khoi hat 20 sau 30 ngay nudi cay. Hai loai callus dugc nudi cay trong moi truong M6 &
diéu kién nuoi ciy co ban.

Anh huong cua diéu kién chiéu sang: Callus phat trién tir phoi hat gao sau 1 tudn nudi cdy
duoc chuyen sang mdi truong M6 ¢ diéu kién chiéu sang 10 h/ngay bang hé théng dén LED 4nh
sang tring, cudng do anh sang 1250 LUX va diéu kién toi hoan toan.

Sau 30 ngay, chi tiéu danh gia dya trén tinh chat va mau sic callus.

* Phwong phdp ddnh gid khd ning chong chiu stress min ciia callus

Callus phat trién tir phdi hat gao sau 1 tudn nudi cdy dugc chuyén sang moi truong M6 bd
sung NaCl v6i ndng d6 3%o, 6%o va 9%o. Ddi ching la méi trudong khong bd sung NaCl. Sau 30
ngay, chi tiéu danh gia dya trén khdi lugng twoi, tinh chit va mau sic cia callus.

* Phwong phdp phan tich so ligu

Mbi thi nghiém duoc lap lai ba lan, mdi cong thirc nghiém ¢ mot lan thi nghiém gém 20
callus co6 khdi lugng khoang 0,4 g. Dir li¢u tir thi nghi€ém nhan callus va tao stress man dugc
phan tich bang phuong phap phan tich phuong sai, st dung phan mém Microsoft Excel (2016)
va IBM SPSS Statistics (ver.20). Su khac biét gilra cac gia tri duoc phan tich theo Duncan ¢
mirc y nghia (P = 0,05). Hinh anh dugc xi I bang phan mém Imagel.

2.2. Két qua va thao luan

2.2.1. Kha ning tao callus

* Anh hwéng ciia chit DPHST

Auxin 2,4-D 1a mot chat DHST thuong duoc bo sung trong cac nghién ctu tao callus trén
nhiéu dbi tugng cdy trong. Trong nghién clru nay, ching t6i tién hanh danh gia kha ning tao
callus tir phoi hat giéng lia Khang Dan 18 trén mdi trudng 4-MS bo sung 2,4-D véi dai nong
d6 tir 10 dén 40 UM. Ba loai méi trudng M6, M7 va M8 bd sung 2,4-D ¢ ti 18 tao callus kha
cao khoang tir 93,6% dén 95%. Callus tao ra trén 3 loai moi truong nay déu co dic tinh tuong tu
nhau, khong c6 su khic biét Vé mat hinh thdi hay tinh chat (Hinh 1). Nhin chung, callus & 3 mdi
truong O dang bong x6p, mém am, mau vang tuoi. B& mit cua callus phat Slnh chéi, dinh choi
hoa xanh khi tiép xtic v6i &nh sang (Hinh 1). Dua vao két qua thi nghiém, nong do 2,4-D tir 10
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dén 40 pM co thé str dung dé phuc vu cho nhimg nghién ciru tiép theo vé kha ning tao callus in
vitro trén giong lta Khang Dén 18.

Hinh 1. Callus phdt trién trong cdc méi truwong
M6, M7,M8: cac mdi truong dinh dudong Thanh ti l¢ 1 cm

Két qua nghién ctru dugc thuc hién trudc d6 trén 6 gidng lia Indica & Pakistan trong moi
truong MS b sung (1-5 mg/L) 2,4-D cho thay khong c6 su khac biét c6 y nghia ddi véi tan so
tao callus. Tan sd tao callus & 6 giéng laa dat trén 75% [10]. Mit khac, mot sb giéng laa cia An
Do lai cho thdy su khac biét 16 rang ti 1é tao callus & cac nong do 2,4-D khéac nhau duoc thir
nghiém. O néng do 2,5 mg/L ti 1€ tao callus cao nhét dat 74,2%, trong khi o néng do 2,0 mg/LL
la 66,1% va 3,0 mg/L la 54,9%. Ngoai ra, ndng d¢ (4-4,5 mg/L) 2,4-D cao gy tao mau nau &
hau hét cac callus va anh huong dén qua trinh ting sinh tiép theo [11].

* Anh hwéng ciia thoi gian nudi cdy

Xac dinh dugc thoi gian nudi cdy thich hop dé co callus khoe manh gitip tao tién dé danh
gia kha nang chong chiu cta callus khi nudi cay trong diéu kién stress hay vat ligu khai dau
phuc vu chuyén gen. Trong thi nghiém nay, nghién ctru dnh huong cua thoi gian nudi cdy den
viéc tao callus tir hat gidng lua Khang Dan 18 ¢ céc khoang thoi gian 1 tuan, 2 tuan va 4 tuan.
Két qua cho thdy, ti 1¢ tao callus ¢ cic khoang thoi gian nudi cdy rat cao (> 95%) (Bang 2) va co
su khac biét rd rang vé mat hinh thai va tinh chat cta callus & timg khoang thoi gian.

Bing 2. Ti Ié tao va dic diém callus chiu dnh hwéng ciia thoi gian nuéi cdy

Thoi TiIE tao Pic diém callus
gian callus (%) :
1 tudn 95,00 Bong x4p; mau vang tuoi; dinh chdi hoa xanh, dai vira phai
2 tun 97,50 Hoi cimg; mau vang nhat; ca chdi hoa xanh, ¢6 kha ning tao callus
N Cutng, mot s6 chuyén den hodc mau vang ddm; mot sé chdi chét
4 tuan 95,50 . . -
hodc tao thanh callus maéi

O tudn nudi cdy dau tién, callus c6 dang bong x6p, mau vang tuoi, ¢6 kha ning ting sinh
manh m&. Chdi bat dau phat trién trén bé mit callus, mot sé dinh chdi héa xanh (Hinh 2a). Véi
tudn nudi cdy thir hai, tinh chat va mau séc callus bat dau c6 sy thay d6i, callus ctmg va co6 mau
vang dam hon callus mot tuan, phan callus tiép xtc voi chdi c6 mau nau nha t (Hinh 2b). Bén
tudn nudi cay thw tu, callus chuyén mau vang dam, mot sd it kho lai va chuyén den. Choi tiéu
bién hodc chuyén ddi trang thai tao thanh callus méi dinh lién véi callus cii phat sinh tir hat
(Hinh 2c).
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Hinh 2. Anh hwéng thoi gian nudi cdy dén khdi ning tao callus.
a, b, va clan lwot la thoi gian nudi cd'y 1 tudn, 2 tudn va 4 tuan. Thanh t /é1lcm

Duya vao két qua, callus & thoi gian 1 tudn nudi cdy co tinh mém va xdp, dinh dudng tap
trung chu yeu nudi callus gidp tang khd néng tdng sinh. Lya chon callus ¢ khodng thoi gian 1
tuan nudi ciy Ia thich hop cho sy phat trién cia callus duoc tao ra tir hat gidng lia Khang Déan 18.

* Anh hwéng ciia diéu kign chiéu sing

Nhin chung, callus & diéu kién chiéu sang 10 h/ngay va diéu kién t6i hoan hoan déu khoe
manh, c¢6 kha nang tang sinh cao. Ti 1€ tao callus ¢ hai diéu kién chiéu sang la khong co6 sy khac
biét, nhung lai c6 sy khac biét 16n vé mit hinh thai callus. O diéu kién chiéu sang 10 h/ngay, ti
16 tao callus dat 95 % (Bang 3), callus mém, xdp, c6 mau vang twoi (Hinh 3). Trén bé mit callus
phat sinh chdi dai, to va khoe, dinh chdi cé mau xanh 14 do duoc tiép xiic v6i dnh sang. Phan
callus gan chdi c6 mau tring hoi trong sudt va san sui.

Hinh 3. Anh hwong ciia diéu kién chiéu sing dén khd néing tao callus.
10 h va Toi: diéu kién chiéu sing. Thanh ti 1é 1 cm
Bén canh d6, & diéu kién t6i hoan toan, ti 16 tao callus khé cao (96,4%) (Bang 3) song hinh
thai callus c6 su khac biét so véi diéu kién chiéu sang th/ngay Callus c6 kich thudc nho hon,
co dang mém udt, mau vang nhat, phin callus tiép xtic voi chdi mong va c6 mau tring duc.
Chdi vuon dai, dau thudn nhon va co mau tréng trong (Hinh 3).

Bdng 3. Ti l¢ tao va dic diem ciia callus chiu dnh hwong ciia diéu ki¢n chiéu sang

Piéu kién chiéu | Tilg tao <z
P <o Pac diém callus
sang/ngay callus (%) :
0 h (tb1) 96,40 Mém, uét, mau vang nhat; choi dai mau tring
10 h 95,00 Bong x6p; mau vang twoi; chdi dai vira phai, dinh ch6i hoa xanh
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Nhu vay 6 hai diéu kién nuoi chiéu sang 10 h/ngay va tbi, callus dugc tao ra véi ti ¢ cao va
sinh trudng tot. do do, O thé dugc sir dung lam vat liéu khoi dau dé nghién ciru kha nang chong
chiu stress man cua giong lta Khang Dén 18.

2.2.2. Anh huéng cia diéu kign nudi cAy dén sy phat trién caa callus

* Anh hwéng ciia chit PHST

Auxin dugc biét 1a chat PHST déng vai trd quan trong trong viéc tao va ting sinh callus [12].
Ddi véi callus lta, su tac dong lam bién ddi dic tinh callus ciia mot hay nhiéu chdt DHST con
tiy thudc vao timg gidng lGa. DA c6 nghién ciru chi ra, callus c6 dang mém, bong va xdp, cb
mau vang tuoi 13 loai callus c6 kha ting sinh manh va rat d& tai sinh [13]. Trong thi nghiém nay,
hai loai auxin 1a NAA va 2,4-D duogc sir dung dé nghién ctru danh gia kha nang duy tri va ting
sinh ciia callus giéng lia Khang Dan 18, trong diéu kién nudi cdy co ban. Két qua duoc trinh
bay tai Bang 4.

C6 thé thiy sy khéc biét vé mit hinh thai ciia callus khi duoc nudi cdy & cac moi truong bo
sung néng d6 NAA va 2,4-D khac nhau. Sau 30 ngay, callus & cac mdi truong cd6 mau vang
dam, dan chuyén sang mau nau, khong duy tri dugc dic tinh ban dau. Callus & cac méi trudng
M1-M4 va M7-M8 ¢6 mau vang dam, mot sé kho cing va chuyén sang mau nau, mot sb lai
phét sinh r& hodc chdi. Moi truong M3 c6 ndng d6 2,4-D gip doi NAA khong thiy co su tao ré
va chdi cua callus, callus c6 mau vang dam va dinh lién v6i nhau thanh khdi kho cimg. Mai
truong M5 khong bo sung chat DHST c6 ti 1¢ callus tao 1& va chdi cao nhét dat 47,5% va 42,5%.
Céc callus & moi truong M5 gan nhu khong c6 kha ning ting sinh va chuyén chét dinh dudng
sang nudi chdi va tao r&. Mbi truong M7 va M8 véi nong do 2,4-D cao hon so véi cac moi
truong con lai, callus bat dau c6 hién tuong chuyén mau nau, nhiéu callus kho va cung lai, tham
chi mot s6 it chuyén mau den, kha ning ting sinh rat kém. Bén canh d6, méi trudng M6, chira
10 UM 2,4-D va khong bo sung NAA cho thiy dic tinh callus mém, bong x6p, mau vang tuoi,
su chuyén ma nau 1a khong dang ké. Ti 1¢ tao r& va chdi & M6 lan lugt dat 8% va 14%. Mt
khac, trong mot nghién ctru trén mot sé giéng lua nuong Malaysia cho thay khi cung két hop (3
mg/L) 2,4-D va (2,5 mg/L; 5,0 mg/L; 7,5 mg L; 10 mg/L) NAA, lai khong cho thay bat ky sy
khac biét nao vé sy ting sinh callus gitra céc gibng laa. Ngoai ra, ndng do 5 mg/L NAA tré 1én
lam giam ti 18 tao callus & mot gidng lua. Nghién ctru ciing chi ra ti 18 ting sinh callus thip hon
khi sir dung nong do auxin cao [14].

Bing 4. Ti ¢ tao ré/chéi va dic diém callus chiu dnh hwéng ciia chit PHST

Kihi¢u | Chat DPHST bd Ti ke call Ti ke call
m‘f)i sung (pM) tg:ogrgt"/l: ; ta(l) cgh?‘)? (},}:) Pic diém callus
trueong NAA 2,4-D
M1 10 10 3,75 5,00 Khé, chuyén mau nau
M2 20 10 6,25 0,00 Khé, cimg, nu nhidu
M3 10 20 0,00 0,00 Von cuc, it chuyén mau nau
M4 10 0 45,00 0,00 Mau vang dam
M5 0 0 47,50 42,50 Tao nhiéu r& va chdi
M6 0 10 8,00 14,00 Mém, x6p, mau vang tuoi
M7 0 20 0,00 12,50 Hoi khé, cimg
M8 0 40 0,00 7,50 Chuyén mau nau nhiéu

~ Callus ¢ moi truong M6 duge lua chon lam vat liéu nghién ctu dé tién hanh theo ddi tinh
chong chiu stress mén ¢ thi nghiém ti€p theo.
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* Anh hwong ciia thoi gian nudi cdy dén sw phdt trién ciia callus

Thi nghiém nay danh gia anh huéng cua thoi gian nudi cay dén sy phat trién cua callus
nham nhan nhanh callus. Mic du duoc nudi cdy trong cing mdi truong M6 nhung, dac tinh va
hinh thai cua callus tao ra tir hat sau 1 tuan va callus sau 30 ngdy nudi cdy lai khac nhau hoan
toan. Callus dugc tao tur hat sau 1 tuan (Hinh 4a) co dang mém, x6p va mau vang nhat. Lép
callus méi sinh ra c6 mau tring trong, hoi uét, két cu roi rac va co kha ning ting sinh 16n. Qua
két qua nghién ctru, thoi gian nudi cdy dai hon s& lam thay d6i dén hinh thai callus, cac cau tric
hau nhu d3 bj bién ddi. Sau khi dugc tach ra khoi hat, callus 30 ngay tudi co cau tric rin, dinh
lién v6i nhau thanh khéi va thudng c6 mau vang dam (Hinh 4b). Mot sb callus c6 thé phat sinh
chdi hodc r& hay tu thoi hoa din dén teo lai va chuyén sang mau den nhung mét sé khac van
con ¢6 kha nang tiép tuc tang sinh nhu binh thuong.

a ‘Vb

Hinh 4. Hinh thdi callus qua cdc thoi gian nudi ciy
a: callus I tuan, b: callus 1 thang. Thanh tilé 1 cm

Tir két qua trén, khi tién hanh nghién ctu tinh chéng chiu stress médn cua callus giéng lta
Khang Dan 18, callus duoc tao ra tir hat sau 1 tudn nudi ciy duoc danh gia 1a phu hop dé lam
vét lidu khoi ddu hon 14 callus duge tach ra khoi hat sau 30 ngay nudi ciy trong cing diéu kién
moi truong.

* Anh hwéng ciia diéu kién chiéu sang

Anh séugg la mot yéu tévvat If rat quan trong dbi véi callus, sy ting trudng cia té bao va qua
trinh san xuat cac chat chuyén hoa thur cap. Tuy nhién, mirc d6 phan tmg v6i anh séng phu thudc

vao loai t& bao va loai thyc vat [15]. Tur két qua nghlen ctru (Hinh 5) cho thay thoi gian chiéu
sang anh huong dén dic diém hinh thai cia callus gidng lua Khang Dan 18.

18 - mre choi

16
14 ]
12 a

Ti 16 md seo tao ré/choi (%)
[
=]

O N & & ®
L1
»

0h 10h 24h
Diéu kién chiéu sang/ngay
Hinh 5. Ti I¢ callus tao ré/chéi 6 cic diéu kign chiéu sing
Cc chir cdi khac nhau thé hién sy sai khdc cé y nghia thong ké (P = 0,05)
176



Thiét ldp diéu kién tzo va nudi cay callus in vitro cho nghién cizu stress man ¢ giong lta Khang Dan 18

Sau 30 ngay, véi cac didu kién chiéu sang khac nhau, ti 18 callus tao ré cua gidng lta
Khang Dan 18 kha thip (< 10%) va khong c6 su khac biét co ¥ nghia thong ké & cac diéu kién
chiéu sang duoc thiét 1ap. O diéu kién 10 h/ngay, ti 18 tao ré dat 8%, ti 1é tao chdi dat 14%,
callus bong xdp, lién khdi va c6 mau vang tuoi. Ti 16 tao 1& cua callus ¢ diéu kién 24 h/ngay dat
2%, ti 18 tao chdi dat 6%, callus kho cimg lai, va chuyén mau néu, it c6 kha ning ting sinh. Diéu
kién t61 hoan toan co ti 16 tao chdi thap nhét dat 2,5% va ti 1¢ tao ré 1a 7,5%. Do khong dugc tiép
xuc voi anh sang, callus nudi trong diéu kién nay c6 chdi kém phat trién, chuyén mau nau hoic
tiéu bién. Ngoai ra, callus kho ctimg va c6 mau vang dam.

Str dung diéu kién chiéu sang 10 h/ngay dé tién hanh cac thi nghiém tiép theo vé& nghién
ctru kha ning ting sinh callus gidng lia Khang Dan 18.

2.2.3. Kha niing chéng chiu stress min cua callus

Dua vao két qua thi nghiém, khéi lugng tuoi cia callus cta giéng lua Khang Déan 18 trong
diéu kién stress min co su sut gidm dang ké va hinh thai md seo cling thay doi khi néng do
NaCl ting cao. Su sai khac cua khdi luong callus tai cac nong do NaCl la ¢ y nghia thong ké
(P =0,05) (Hinh 6).

1,2 -

a
b
1 .
be
0,8 A
c
0,6 -
0,4 -
0,2 4
0
0 3 6 9

Nong do NaCl (%o)

Khoi lwong twei mé seo (g)

Hinh 6. Khoi lwong twoi ciia callus & cdc nong dp NaCl
Cdc chir cdi khdc nhau thé hién sy sai khéc cé ¥ nghia thong ké (P = 0,05)

Sau 30 ngay, callus giéng lta Khang Dan 18 van c6 kha ning sinh truéng & ndng do 3%o
NaCl. Khéi luvong twoi cia mé seo ting 2,1 14n so v6i ban ddu nhung d3 co su giam so v6i dbi
chung. Callus c6 két cdu ran chéc, mau vang dam, mot s6 it chuyén mau nau (Hinh 7). Véi ndng
d6 6%o NaCl, khdi luong tuoi cia callus tiép tuc giam va giam 1,31 1an so véi d6i ching nhung
khéng giam nhiéu so véi nong d6 3%o NaCl. Tuy callus van c6 mau vang dam nhung s6 luong
callus bat ¢au chuyén mau nau nhiéu hon, hau hét & trang thai kho cimg, mot so choi va ré phat
sinh tir callus ¢6 d4u hiéu thoai hoa (Hinh 7). Két qua & nong do 9%. hinh thai callus thay d6i so
v6i d6i chimg. Cac qua trinh trao d6i ion khoang va nudc hay hap thu dinh dudng tir méi truong
déu bi can tré khién khdi luong tuoi giam 1,48 1an so v6i doi chimg. Callus ¢6 kich thudc nho,
teo lai do mat nudc, gan nhu kho cimg va chuyén mau den hoan toan (Hinh 7). Mot sé callus
gitr duoc mau vang dam nhung theo thoi gian ciing bat dau chuyén den va it c6 kha nang tii sinh.
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Hinh 7. Anh hwong ciia cdic néng dp NaCl dén callus
Thanhtil¢ I cm

Callus gidng lta Khang Dan 18 c6 kha ning sinh truéng ¢ diéu kién do man 3%o va 6%o.
Khéi lugng twoi cua callus van ting sau 30 ngay nudi ciy nhu ddi ching. O ndng d6 3%0 NaCl,
callus c6 mau vang dam, mot sd phét sinh r& hodc chdi, nhung & ndng do 6%. NaCl callus da bat
dau teo lai va chuyén nau nhiéu hon. Tuy nhién, mot sb callus & hai ndng do van c6 hinh thai
gidng véi callus trong kiéu kién khong bo sung NaCl. Nong 6 9%o NaCl co thé gay chét hoan
toan callus giéng lia Khang Dan 18. Callus khong giit dugc dic tinh ban dau, suy giam manh
vé khéi lugng so véi ddi chimg, teo lai do mat nude va chuyén mau den.

Két qua nay thong nhat voi két qua nghién ctru trén hai giéng lia An Do ¢ dai ndng do 30
dén 150 mM NaCl cho thiy khi ndng d6 NaCl tang 1én thi khdi luong tuoi callus giam xudng.
Sau 1 thang, su suy giam khéi lugng & ndong 6 30 mM va 60 mM la khong dang ké. Trong khi
& nong do 90 mM NaCl, khoi lugng tuoi hai giong giam lan luot 1a 42,7% va 40,3% va gidm
manh hon, xudng con 83,68 mg va 87,82 mg khi ¢ 150 mM NaCl [16]. Mt khac, nghién ctru ¢
nong d6 50 mM va 100 mM NacCl, callus giong laa Malaysia c6 mau vang, mém va bo, mot sb
van thich nghi v6i NaCl xuit hién mau xanh luc, callus ting sinh t6t khi chuyén sang méi
trudng tai sinh. Tuy nhién, khi ting NaCl 1én 200 mM va 300 mM callus ctimg dan va chuyén
sang mau nau den [17].

3. Kétluan

Diéu kién nudi cdy thich hop dé tao callus in vitro tir hat giéng laa Khang Dan 18 la moi
tmong %4-MS bd sung tur 10 den 40 uM 2,4-D, thoi gian nudi cay 1 tudn véi diéu kién chiéu
séng 10 h/ngay va diéu kién tdi hoan toan. Diéu kién nuéi ciy phu hop cho su tang sinh callus 1a
mdi trudng co bd sung 2,4-D (10 uM), 10 h chiéu sang/ngay, thoi gian nudi cdy 1 tuan. O ndng
d6 3%o va 6%o NaCl, callus giéng laa Khang Dan 18 van c6 kha ning ting sinh, nhung hinh théi
callus bat dau thay d6i & ndng do 6%o. O ndong dd 9%, khdi lwong tuoi callus suy giam dang ké
so voi callus dbi chimg, phan 16n callus chuyén mau den hoan toan va kha nang ting sinh kém.
Loi cam on: Nghién ctru duge hd tro kinh phi dé tai cap Bo Gido duc va Dao tao ma sb B2020-
SPH-06.
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ABSTRACT

Establishment of in vitro callus induction and multiplication
for studying salt stress in the rice cultivar Khang Dan 18

Ha Thu Trang*, Vuong Thi Quynh Huong®, Dieu Thi Mai Hoa®,
Dao Thi Sen', Vu Thi Dung' and Nguyen Van Quyen*
! Faculty of Biology, Hanoi National University of Education

The Khang Dan 18 is one of the rice cultivars widely cultivated in Vietnam, which is
threatened by saline intrusion. This study is conducted to establish an in vitro culture system for
evaluate salt tolerance of the rice cultivar Khang Dan 18. First, different culture conditions,
including plant growth regulator concentration, culture period, light regime, were optimized to
induce and maintain callus in vitro. Culture media supplemented with 10 - 40 uM 2,4-
Dichlorophenoxyacetic acid (2,4-D) are suitable for inducing callus. Different culture periods
(1, 2 and 4 weeks) significantly affected the callus morphology and nature. The 10-hour light
photoperiod is the most effective condition for callus induction and multiplication. Callus
cultured in the medium supplemented exclusively with 2,4-D showed higher quality compared
to those in media supplemented with 1-Naphthylacetic acid (NAA) and 2,4-D. Different
photoperiods also affected callus differentiation in terms of root/shoot induction. The
established culture system was then employed to evaluate salt tolerance of the callus. The
growth of callus was significantly decreased when the concentrations of NaCl increased (3, 6
and 9%, P = 0.05), especially at the concentration of 9%, NaCl caused a strong decrease in
callus weight and an obvious change in callus morphology. This culture system may be applied
for in vitro salt stress studies on the cultivar Khang Dan 18 and similar rice cultivars.

Keywords: callus induction, callus multiplication, in vitro, Khang Dan 18, salt stress.
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