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TOM TAT

Trong nghién ciru ndy, anh hwéng ciia diéu kién
sdng va téi, nong d¢ sucrose va cdc chat diéu hoa
ting truong thuc vdt thay doi trén sw ting trudng
hanh (con goi la “cii”) tir choi Lily trong diéu kién
nuéi cdy in vitro duwoe khao sat. Céac bién doi hinh
thai, sinh ly va sinh hoa trong qua trinh tang truong
ciia hanh dwgc phéan tich. Piéu kién sing givp choi
phat trién thanh cdy trong khi diéu kién toi giip tao
hanh. Sucrose (90 g/L) giiip té bao viy hanh gia ting
kich thudc va tich liy tinh bét. 6-Benzylaminopurine
(BA 1,5 mg/L) kich thich phédn chia té bao, giip gia
ting s6 16p té bao nhu mé va sé vay hanh. Sw phoi
hop sucrose 90 glL va BA 1,5 mg/L trong diéu kién

16i cam g manh sw phdn chia, tang rong va tich liy
tinh bét ciia té bao nhu mé, tir @6 giip gia tang kich
thwée va sé heong vay hanh, kich thwée va trong
luwong ciua hanh. Trong sy tang trucéng hanh co sy gia
tang cuong do hé hdp, hoat tinh zeatin va tich liiy
tinh bot. Moi lién hé giita diéu kién sdng va toi, nong
dé sucrose, cdc chat diéu hoa tang trudng thuc vdt,
cwong dg hé hdp, sw tich iy tinh bot va sw ting
treong hanh dwoc thao lugn. Moi truwong MS co sw
phéi hop sucrose 90 glL, BA 1,5 mg/L vd zeatin 0,5
mg/L thich hop cho su tiang trudng in vitro cho hdanh
Lily, ddc biét la sw gia tang sé viy hanh (chiéu réng
2,5 em, chiéu dai 2,7 cm; 16-17 56 vay).

Tir khéa: chat diéu hoa tang truong thyc vat, diéu kién 16i, Lily, sucrose, tang trieong in vitro cu hanh

MO PAU

Lily 1a mét trong nhiing loai hoa dep, dugc ua
chudng va c6 gia tri kinh té cao. Trong ty nhién, ciy
Lily c6 thé phat trién tir hot hodc hanh (con goi l1a
“ct”). Tuy nhién, sw nay mam cua hot Lily can thoi
gian kha dai (khoang 2 thang). Bén canh do, ti 1€ nay
mam cua hot thip va cdy con sau khi nay mam ting
truong cham dan dén thoi gian can dé cay ra hoa bi
kéo dai. Do do6, trong san xuat, hanh Lily thuong
dugc str dung lam gidng vi gitp rat ngin thoi gian dé
thu hoach hoa [1]. Su tao hanh gidng c6 thé duoc
thyc hién nho phuong phap gidm vay hanh trong
vuon wom hay in vitro. Viéc sir dung ky thuat nuoi
cdy in vitro c6 kha niang cung cip mét s6 luong lén
hanh gidng. Do vy, bén canh sy tao cdy in vitro, su
tao hanh giéng 1a mot trong nhimg phuong phép dugc

dac biét chu y. Van d& dat ra hién nay 1a cac hanh thu
dugc nhd k¥ thuat nudi cay in vitro thuong c6 kich
thudc nho (1-1,3 cm), s6 lwong vay hanh it (5-7 vay)
[2]. Khi chuyén ra vuon wom, cac hanh nay ting
truong cham. Sy ting trudng cua cac hanh c6 ngudn
géc in vitro chii yéu 1a do su gia tang kich thudc cua
c4c vay hanh co sin, sy tao vay hanh m&i rit it. Trong
san xuét hoa Lily cit canh, kich thudc va sé vay coa
hanh giéng 12 mot trong nhitng yéu té quyét dinh chat
lugng va thoi gian thu hoach hoa [3]. Chinh vi vay,
nghién ctru tap trung vao tim hiéu cac bién ddi hinh
thai trong qué trinh tang trudng in vitro cia hanh
Lily, phéan tich vai yéu t§ sinh 1y va sinh héa anh
huong dén qua trinh nay, dic biét 1a sy gia tang kich

Trang 35



Science & Technology Development, Vol 20, No.T1- 2017

thudc va sb vay caa hanh, lam co s khoa hoc cho
viéc cai thién chat lugng hanh giéng.
VAT LIEU VA PHUONG PHAP
Vit liéu

Choi Lily in vitro 4 tuan tudi c6 chiéu rong va
chiéu cao khoang 0,8-1 cm (c6 ngudn goc tir sy nudi
cdy vay hanh in vitro), ting truong trén méi truong
Murashige va Skoog can ban vai sucrose 30 g/L (MS)
[4].
Khao sat anh hwong cia diéu kién chiéu sang trén
su tang trwéng hanh Lily in vitro

Céc chdi Lily in vitro 4 tuan tudi duoc o lap va
cdy vao erlen 250 mL chira 30 mL méi trudng MS.
Céc mau cdy duoc dat nudi trong tdi hoac ¢ diéu kién
anh sang 2000200 lux (12/24 gid), nhiét do 22+2 °C
va am d6 58+3 %. Thi nghiém duoc lap lai 3 1an, mdi
1an 5 erlen, mdi erlen gdm 5 mau cdy. Sau 8 tuan nudi
cdy, s6 14, chiéu dai 14, chiéu rong va chiéu cao hanh,
s6 vay/hanh, sb ré, trong luong twoi va kho cia hanh
duoc xac dinh.
Khio sat danh hwéng cia ndng dd sucrose trén su
tang trwéng cia hanh Lily in vitro

Céc chdi 4 tuan tudi dugc ¢ 1ap va cdy vio trong
binh nudi cdy 100 mL chia 30 mL méi truong MS
VGi sucrose & cac nong do 30, 60, 90 hay 120 g/L.
Céc mau ciy dugc dat nudi trong tbi, & 22+2 °C va
am d6 58+3 %. Thi nghiém duoc lap lai 3 lan, mdi
ldn 15 binh nuéi cdy, mdi binh nuéi cdy gdbm 1 mau
cdy. Sau 8 tuan nudi cdy, chiéu rong va chiéu cao
hanh, s vay/hanh, trong luong twoi va kho ciia hanh
duoc xac dinh.
Khio sat anh hwéng ciia cic chéit diéu hoa ting
truéng thuc vat trén sy ting truéng hanh Lily in
vitro

Céc chdi 4 tuan tudi dugc cd lap va ciy vao trong
binh nudi cdy 100 mL chira 30 mL méi truong MS
hay MS c6 bd sung indole-3-acetic acid (IAA) hay 6-
Benzylaminopurine (BA) & cac nong d¢ 0,5; 1,0; 1,5
hay 2,0 mg/L. Cac mau cy dugc dit nudi trong toi, &

nhiét d6 2242 °C va am do 58+3 %. Thi nghiém dugc
lap lai 3 1An, m3i lan 15 binh nudi céy, mdi binh nudi
cdy gdm 1 mau ciy. Sau 8 tuan nudi cay, chiéu rong
va chiéu cao hanh, sb vay/hanh, trong lugng tuoi va
kho cua hanh dugce xac dinh.
Khao sat anh hwong cia sw phdi hep sucrose va
BA trén su ting trwéng cia hanh Lily in vitro

Céc chdi 4 tuan tudi dugc cd lap va ciy vao trong
binh nuéi cdy 100 mL chira 30 mL méi truong MS
hay MS véi sucrose 90 g/L va BA 1,5 mg/L, riéng 1¢
hay phdi hop. Cac mau cdy duoc dat nudi trong tdi, &
nhiét 6 2242 °C va am d¢ 58+3 %. Thi nghiém duoc
13p lai 3 1an, mdi lan 15 binh nudi cdy, mdi binh nudi
cdy gom 1 mau cdy. Sau 8 tuan nudi cay, chiéu rong
va chiéu cao hanh, s6 vay/hanh, trong luong twoi va
kho ctia hanh, ti 16 mau tao ré dugc xac dinh.
Xac dinh trong lwgng twoi va trong lwgng khé cia
hanh Lily in vitro

Trong luong twoi va trong luong kho ciia mau
cdy dugc xac dinh bing can phan tich (PA213,
Ohaus, USA). Trong luong twoi duge xac dinh bang
cach céan truc tiép. Trong lugng kho dugc xac dinh
sau khi miu duoc sy lién luc & 110 °C trong 5 phut
va 70 °C cho dén khi trong lwong khong ddi [5].
Quan sat cac bién ddi hinh thai

Sy ting truéng cua vay hanh duoc xac dinh sau
su cat bang tay qua vi tri giira cua vay hanh ngoai
cung va nhudm véi pham nhudém hai mau dé carmin-
xanh idod. Duéi kinh hién vi quang hoc (CKXA41,
Olympus, Japan), xac dinh bé day cua vay hanh, sd
16p té bao nhu md, bé rong trung binh cua té bao nhu
mo. Su hién dién cua hat tinh bot trong té bao duoc
quan sat nho nhuom véi dung dich 1,KI.
Phin tich cac bién di sinh héa va sinh ly

Xac dinh ham luong duong téng s6 va tinh bot
trong hanh Lily in vitro

DPuong tong s6 va tinh bot co trong hanh duoc ly
trich nho dung dich ethanol, thuc hién phan ing mau
véi H,SO,, phenol va xac dinh ham lugng nho so
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sanh véi duong chuin sucrose (ham lugng dudng
tong s6) hay glucose (ham luong tinh bot) bang may
do quang phd (UV-2602, USA) & budc song 490 nm
[6]. Két qua la gia tri trung binh cta 3 1an lap lai.
Po cuong do hé hap

Cuong d6 hoé hip (umol O,/g trong lugng
tuoi/gio) cua mau cdy duoc xac dinh bang dién cyc
oxygen dua trén sy giam ti I¢ oxygen trong budng do
(LeafLab2, Hansetech) theo thoi gian, ¢ nhiét do
22°C, trong tbi. Két qua 1a gia tri trung binh cua 5 lan
l3p lai.
Ly trich va do hoat tinh chét diéu hoa ting truéng
thuc vt

Céc chit diéu hoa tang truong thuc vat: auxin
(IAA), cytokinin (zeatin), gibberellin va abcisic acid
(ABA) c6 trong mau ciy duoc ly trich va co 1ap bang
céch st dung cac dung moi thich hop va thuc hién sic
ky trén ban mong silica gel 60 F254 (mi s 1.05554,
Merck), & nhiét 6 29 °C véi dung méi di chuyén
chloroform:methanol:acetic acid (80:15:5 v/v). Vi tri
cua cac hormone tang trudng thuc vat duoc phat hién
nho quan sat tryc tiép dudi tia UV. Hoat tinh cac
hormone ting truong thuc vat dugc do bang sinh trac
nghiém: diép tiéu lua (Oryza sativa L.) cho auxin va
abcisic acid, tr diép dua leo (Cucumis sativus L.) cho
cytokinin va cdy mam xa lach (Lactuca sativa L.) cho
gibberellin [7, 8].
Ap dung cac chét diéu hoa ting truong thuc vat
trén sy tang trwéng hanh Lily in vitro

Céc chdi 4 tuan tudi co chiéu rong va chidu cao
khoang 0,8-1 cm ting truong trén moi truong MS
dugc ¢o 1ap va cdy vao trong erlen 100 mL chira 30
mL moi truong MS véi sucrose 90 g/l va BA 1,5
mg/L hay MS vai sucrose 90 g/l, BA 1,5 mg/L va
zeatin 0,5 mg/L. Cac mau cdy duoc dat nudi trong toi

& nhigt do 22+2 °C va am d6 58+3 %. Thi nghi¢m
dugc lap lai 3 1an, mdi lan 15 binh nudi cay, mdi binh
nudi cdy gom 1 mau cdy. Sau 8 tuan nudi cay, chiéu
rong va chiéu cao hanh, sb vay/hanh, trong lugng tuoi
va kho cua hanh dugce xac dinh.
Chuyén ciy va hanh Lily in vitro ra vueon wom

Céc cdy in vitro 4 tuan tudi cao 5-6 cm mang 2-3
14, c6 5-6 ré voi chiéu dai 2-3 cm va hanh in vitro 8
tuan tudi co bé rong 2,5, chiéu cao 2,7 cm, trong
luong 2,5 g, gdm 15-16 vay hanh dugc chuyén sang
phong ting truéng v&i anh sang 2000200 lux
(12/24h), nhiét @6 30 + 2 °C va am d6 77 + 3 %. Sau
1 tudn, cac ciy va hanh dwoc trong trong tai chira tro
trau, dat va phan chuong (ti 1¢ 1:1:1) va dat trong
vuon wom vai anh sang 19000 £ 500 lux, nhiét d6 30
+ 5 °C va am 40 77+ 3 %. Phan trim mau séng va
phat trién duoc xac dinh sau 4 tuan.
Xir Iy thong ké

Két qua thi nghiém dugc phén tich bang chuong
trinh théng ké SPSS (Statistical Package for the
Social Sciences) sir dung cho Windows phién ban
15.0. Su khac biét c6 y nghia & muc 95 % cua gia tri
duoc thé hién bai cac mau tu hodc chit s6 kém theo.
KET QUA
Anh hwéng caa diéu kién chiéu sang nong do
sucrose cac chit diéu hoa ting trudng trén sy ting
truweong hanh Lily in vitro

Sau 8 tudn nudi cdy trén moéi trudng MS & didu
kién sang, cac chdi phat trién theo hudng tao cay véi
su hinh thanh 14 that; ¢ diéu kién t6i chdi phat trién
theo huéng tao hanh (Bang 1, Hinh 3A-B). Trong tdi,
chidu rong va chidu cao hanh, sb vay/hanh, trong
luong twoi va kho ciia hanh cao hon so voi miu ciy
duogc dat & diéu kién co anh sang. S6 ré khong co su
khéc biét & ca hai didu kién nuoi cay.
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Bang 1. Anh huong cua diéu kién chiéu sang trén sy tang truong hanh trén moi truong MS sau 8 tuan nudi cay

Chi tiéu theo ddi Dicu kién chiCu sdng_ T-Test
Sang Toi

Chié€u rong hanh (cm) 1,00 £ 0,00 1,78 £0,02 +
Chi€u cao hanh (cm) 1,17+0,17 2,37+0,03 +
SO 1a/cay 2,33+£0,33 -

Chiéu dai 14 (cm) 5,43+0,17 -

SO vay/hanh 5,33+ 0,33 6,05+ 0,12 +
S6 ré/mau cay 5,67+ 1,67 6,00 + 1,00

Trong lugng twoi cua hanh (mg) | 442,67 = 8,19 1229,51 + 77,90 +
Trong lugng kho cta hanh (mg) 111,33 £ 6,45 1163,56 +£ 37,03 +

(+), Cdc s6 trung binh trong hang khdc biét c6 y nghia ¢ mirc p < 0,05 (T-Test).

(-), Khong c6 su tao ld.

Sau 8 tuan nudi cdy trén moi truong co nong do
sucrose khac nhau, chiéu rong hanh, ) vay/hanh,
trong lugng twoi va khé ctia hanh dat cao nhit & hanh

ting truong trén moi truong vai sucrose 90 g/L.

Chiéu cao cua hanh cao hon & miu ciy ting trudng
trén moi truong vai sucrose 60 g/L hay 90 g/L. (Bang
2, Hinh 3B-D).

Bang 2. Anh hudng cia sucrose & cac nong do thay doi trén sy tang truong hanh sau 8 tuan nudi cy trong tbi

Nong d6 sucrose trong | Chiéu rong Chiéu cao 6 vav/hanh Trong lugng twoi | Trong lugng kho

moi truong MS (g/L) hanh (cm) hanh (cm) Y cta hanh (mg) cta hanh (mg)
30 1,78 +0,02° | 2,37+0,03° | 6,05+0,12° | 1229,51 +77,90° | 463,36+ 31,89"
60 1,86 +0,03° | 2,84+0,04% | 6,92+0,16° | 2160,56 +62,54° | 556,91 + 63,79"
90 2,22+0,03% | 2,92+0,03* | 8,85+0,14* | 248745+ 51,54° 763,56 + 37,03%
120 1,07£0,07° | 1,11 +0,06° | 520+0,14% | 449,85+3329° | 131,29 +34,64°

ciia hanh déu khong c6 sy gia tang so voi déi ching.
Tat ca cac xir Iy véi BA déu giup hanh gia ting sb
vay. S6 vay hanh cao nhit khi xir Iy BA 1,5 mg/L
(Bang 3, Hinh 3E).

Cdc s6 trung binh trong c6t Véi cdc mau tu khdc nhau
khdc biét co y nghia ¢ mirc p <0,05.

Sau 8 tuan nudi cdy trén moéi truong MS co bod
sung IAA hay BA ¢ cac nong do thay ddi (0,5-2,0
mg/L), chiéu rong, chiéu cao, trong lwong tuoi va kho
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Bang 3. Anh hudng cua IAA va BA ¢ cac ndng do thay ddi trén sy ting trudng cua hanh sau 8 tudn nudi ciy

trong toi.
Chat dieu | s ‘ ‘
hoa tang ne Chiéu rong Chiéu cao L . as Trong lugng twoi | Trong lugng kho
do S6 vay/hanh
trudng y hanh (cm) hanh (cm) cua hanh (mg) cua hanh (mg)
>, | (mg/L)
thuc vat
Dbi chimg (MS) 1,78 +£0,02% | 2,37+0,03% | 6,05+0,12° | 1229,51 +77,90% | 463,36 +31,89°
0,5 1,22+£0,01° | 1,45+0,03% | 6,03+0,27° | 721,27 +14,44% | 145,75 +33,71°
LAA 1,0 1,22+£0,02° | 1,52+0,04% | 599+0,13° | 666,46 +20,64% | 14836 +30,83°
15 1,19+£0,01° | 1,71 20,02 | 7,00+0,07" | 672,17 26,60 | 162,65+ 28,36°
2,0 1,18£0,07° | 1,70+0,33% | 6,27 +0,10° 686,23 + 8,44¢ 159,46 + 33,44°
0,5 1,76 £0,03% | 2,13+0,05® | 11,68 +0,24° | 734,48 15,18 | 157,91 +33,93¢
BA 1,0 1,72 +0,07* | 2,17+0,03%® | 12,14 +0,14" | 78334 +3,61° | 231,97 +35,56™
1,5 1,74 +0,03% | 2,16 +0,10® | 13,84 +0.26% | 960,67 +7,28" | 282,04 +34,19°
2,0 1,75+ 0,01% | 2,03+0,05 | 12,56+0,3° 809,39 +9,89° | 209,12 + 58,19

Céc sb trung binh trong cot Vi cac mau tu khac
nhau khac biét c6 y nghia & muac p < 0,05.

Sau 8 tuan nudi cdy, su phdi hop sucrose 90 g/L
va BA 1,5 mg/L gilp gia ting s6 vay/hanh, trong

luong twoi va kho ctia hanh. Chiéu rong va chidu cao
ctia hanh khong c6 su thay ddi (Bang 4, Hinh 3F).

Bé day vay hanh, s6 16p va kich thudc trung binh

cua té bao nhu mé & giita vay hanh ngoai ciung gia

tang so voi & thoi diém bat dau nuoi cdy. Bé day vay

hanh va bé rong trung binh cia t& bao nhu mé cao

nhat & hanh ting truéng trén moéi trudng MS Véi
sucrose 90 g/L. Sé 16p té bao nhu mo cao nhit & hanh
tang truong trén moi truong MS ¢ bd sung BA 1,5
mg/L riéng 1¢ hay phi hop véi sucrose 90 g/L (Bang

5, Hinh 4).

Bang 4. Anh huong ctia sy phdi hop sucrose va BA trén sy ting truong cta hanh sau 8 tuan nudi cay trong tdi

L Chiéurong | Chiéu cao IS Trong lugng cta hanh (mg)
Xuly hanh (cm) | hanh (cm) | S0 vay/hanh Tuoi Kho
Sucrose 90 g/L 2,22+0,03 | 222+0,03 | 8,85+0,14 | 248745+51,54 | 763,56 +37,03
Sucrose 90 g/L. 212023 | 2,81£0,13 | 14,04+0,68 | 2651,18£69,61 | 878,91 = 64,87
va BA 1,5 mg/L
T-Test + + +

(+), Cdc so trung binh trong cét khac biét ¢ y nghia ¢ mirc p < 0,05 (T-Test).
Bang 5. Anh hudng cua sucrose va BA trén su ting trudng ciia vay hanh ngoai cing khi nudi cdy trong tdi.

Thoi : \ S6 16p té bao | Lo 1one trung
gian Moi trrong nudi cay Bé day vay (um) o binh té bao nhu
N nhu md N
(tuan) mo (um)
0 1767,82 +32,45° | 16,67 +0,67° 67,67+ 5,67°
MS véi sucrose 30 g/L 2536,32+46,72° | 19,30+ 1,42° | 95,54 + 10,89°
8 MS véi sucrose 90 g/L 2956,41 +55,22% | 20,00+ 1,52° | 125,15+ 11,48°
MS véi sucrose 30 g/L. va BA 1,5 mg/L | 2708,46 + 73,35° | 23,30+ 1,63° 88,04 +9,58°
MS vdéi sucrose 90 g/L va BA 1,5 mg/L | 2784,05 + 48,12 | 23,00+ 1,33° | 98,86 + 13,13"

Cdc s6 trung binh trong c6t Véi cde mau tu khdc nhau khdc biét ¢6 ¥ nghia & mire p < 0,05.
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Bang 6. Anh hudong ciia sy phdi hop sucrose, BA va zeatin trén sy ting truong hanh sau 8 tuan nudi cay trong

6i
L Chiéu ron Chiéu cao T Trong lugng cia hanh (m,
Xuly hanh (cm)g hanh (cm) | S0 Vay/hanh ool Kglf)g)
D chimg * 2122023 | 2.8120,13 | 14,04% 0,68 | 2651,18 £ 69,61 | 878.01 = 64,87
Zeatin 05 mglL | 2,51=0,05 | 2,78=0,08 | 16,50 0,65 | 2580,26 = 58,42 | 825,00 £ 54,52
T-Test + +

(+), Cdc 56 trung binh trong cét khdc biét ¢ y nghia ¢ mikc p < 0,05 (T-Test)

(*), MS véi sucrose 90 g/L va BA 1,5 mg/L.

Su bd sung zeatin 0,5 mg/L vao mdi truong MS
véi sucrose 90 g/L va BA 1,5 mg/L gitp gia ting
chiéu rong va s vay cua hanh. Chiéu cao cua hanh,
trong lugng tuoi va kho ctia hanh khong co su thay
déi (Bang 7, Hinh 3G).

Cic bién ddi vé sinh héa, sinh 1y trong hanh lily

Ham luong duong tong s6 dat cao nhat ¢ hanh
tang trudng trén moi truong vai sucrose 30 g/L, giam
dan & hanh tang truéng trén moi trudng véi sucrose
90 g/L hay sucrose 30 g/L va BA 1,5 mg/L, va thap
nhat trén moi truong MS ¢6 sy phdi hop bd sung
sucrose 90 g/L véi BA 1,5 mg/L. Ham lugng tinh bt
cao nhat ¢ hanh ting truéng trén moéi trudng co sy

B Sucrose 30 g/L
[ Sucrose 90 g/L.
Sucrose 30 g/L va BA 1.5 mg/L

B Sucrose 90 g/L va BA 1,5 mg/L
c

|5 T A ]
(=T ]
=T ]

150
100 a

mg/ g trong hrgng twoi
LN
=
58554
33

=]
133
b+
23

Ham lwong duong tong s6 Ham hwong tinh bot

Hinh 1. Ham lwong dwdng téng s6 va tinh bét trong hanh

sau 8 tuan nuéi cay trong toi.

phdi hop bd sung sucrose 90 g/L va BA 1,5 mg/L,
giam dan & hanh ting truong trén moi trudng Voi
sucrose 90 g/L hay sucrose 30 g/l va BA 1,5 mg/l, va
thip nhit ¢ hanh ting truong trén moéi truong Vi
sucrose 30 g/L (Hinh 1).

Sau 4 tuan nudi cdy, cuong do ho hip dat cao
nhat & mau ciy ting truong trén moi truong cd su
phdi hop sucrose 90 g/L va BA 1,5 mg/L, thip hon &
MAu cdy ting trudng trén moi truong véi sucrose 90
g/L, sucrose 30 g/L va BA 1,5 mg/L, va thap nhét ¢
mau Ccdy tang trudng trén moi trudng Véi sucrose 30
g/L (Hinh 2).

Sucrose 30 g/L
MM Sucrose 90 g/L.

1.91, Sucrose 30g/L va BA 1.5 mg/L
£ 100 B3 Sucrose 90 g/L vaBA 1.5 mg/L
= a
on 80 b
: -
= 60
2 ¢
g 40
ol
= 20
o
= 0
Cuong d¢ hé hap

Hinh 2. Cuong d6 ho hip cia hanh san 4 tuan
nuéi cay trong toi.

Trong ciing mgt chi tiéu nghién ctru, cdc mau tir khac nhau khdc biét co y nghia ¢ mirc p < 0,05
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Sau 4 tuan nudi cdy, hoat tinh IAA trong mau ciy
tang truong trén cdc moi truong khac nhau khéng cod
su khac biét. Hoat tinh zeatin dat cao nhit & mau ciy
tang truong trén moi truong voi sucrose 90 g/L va
BA 1,5 mg/L, thap hon & mau cdy ting trudng trén
moi truong véi sucrose 30 g/L va BA 1,5 mg/L va

thip nhat & mau ciy ting trudng trén modi trudng Vi
sucrose 30 hay 90 g/L. Hoat tinh gibberellin dat cao
nhat & mau cdy ting truong trén moi truong Voi
sucrose 30 g/L. Hoat tinh ABA dat cao nhit & mau
Ciy tang trudng trén moéi trudng Véi sucrose 90 g/L
(Bang 7).

Bang 7. Hoat tinh cac chat diéu hoa ting truong thuc vat trong hanh ting trudng trén cac moi truong khac nhau

sau 4 tuan nudi cdy trong tbi

e ne £ Hoat tinh cac chat diéu hoa tang truedng thuc vat ndi sinh (mg/L

Mot truong nuoi cay . IAA Zeatin ; Gibgberéllin' ' A(BAg :

MS véi sucrose 30 g/L 0,63 +£0,02% 0,19+ 0,02° 1,51+£0,01° 0,48 +0,01°
MS véi sucrose 90 g/L 0,64+0,01° | 0,17+0,02° | 1,14+0,02° 0,60 +0,01°
MS véi sucrose 30 g/L va BA 1,5 mg/L 0,61 +0,02% 0,42 + 0,02 1,14+ 0,01° 0,43£0,01°
MS véi sucrose 90 g/L va BA 1,5 mg/L 0,65 £0,02% 0,69 +£0,01% 0,08 +£0,01° 0,45+0,01°

Cdc s6 trung binh trong c6t Véi cdc mau tu khdc nhau
khdc biét co y nghia ¢ mirc p <0,05.

Sw phat trién cia ciy va hanh Lily sau khi chuyén
ra vudmn wom

Sau 4 tuan chuyén cic cdy va hanh in vitro ra
vuon wom, sb cay con séng dat 70 %, s6 hanh séng
dat 100 %. Céc cay c6 chiéu cao 10-12 cm véi 5-6 1a
(Hinh 4A); Mdi hanh gom 15-16 vay, chiéu rong va
chiéu cao hanh dat 2,7-3 cm (Hinh 4B).
THAO LUAN

Khi dugc dat & diéu kién co anh sang, cac chdi
Lily ting truéng theo hudng tao cdy vai sy hinh
thanh cac 14 c6 mau xanh cua diép luc té. Nguoc lai,
khi duoc dat trong t6i, cac chdi khong hinh thanh cac
la dang nay ma chu yéu la sy ting trudng cua céac 1a
dang vay hanh, din dén sy gia ting kich thudc va
trong lugng cta hanh (Bang 1, Hinh 3A-B). Cé I§,
anh sang da hoat hoa phytochrome lam kich thich sy
biéu hién cua gene sinh téng hop gibberellin [9].
Gibberellin ¢6 vai tro hoat hoa cac enzyme thay giai
tinh bot du trix thanh duong, ngudn co chit cho hod
hip té bao, cung cép ning lugng cho cac hoat dong
phéan chia té bao dé tao 14 méi. Trong khi d6, ¢ diéu
kien tdi, cac phytochrome khong duoc hoat hoa, cac

chdi tiép tuc tang truong, hap thu sucrose tir moi
truong nudi cdy va du trit trong cac vay 1a ¢ dang tinh
bot [10]. Nhu vay, dé ting truong hanh, cac chdi Lily
in vitro can dugc nudi cay trong diéu kién toi.

Sy ting trudng cia hanh 1a do sy gia ting sb
luong va kich thudc cta vay hanh (Bang 4, Hinh 1).
Su gia tang kich thudc cia vay hanh do sy phan chia,
gia ting bé rong té bao va téng hop tinh bot (Bang 5,
Hinh 4, 5A). Qua trinh nay can niang luong duoc
cung cap bai hoat dong ho hap cua té bao. Két qua
phan tich ham lugng duong tong sé va tinh bot cho
thay gitra tinh bot va duong co sy twong quan nghich.
Trén cing mdt mdi trudng nudi cdy, ham lugng tinh
bot trong hanh cao thi ham luong dudng tong s thap
(Hinh 1). Sy twong quan nghich nay cé thé do nhu
cau st dung sucrose trong té bao cho muc dich du trix
¢ dang tinh bot trong cac vay hanh (Hinh 5B). Theo
Hans va cong su (2011), sy tich liy tinh bot can
nhidu ning luong dé hoat héa cac enzyme gin cac
don vi glucose vao chudi polyglucan [11]. Do d9, cac
hanh tich liiy nhiéu tinh bt luén ¢ cuong do ho hap
cao hon (Hinh 2). Sucrose 14 ngudn nguyén liéu cho
cac hoat dong bién dudng, cung cip ning luong va
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cac co chat can thiét cho viéc xay dung cau trac té
bao ciing nhu tdng hop tinh bot. Theo Bui Trang Viét
(2016), su hap thu sucrose gitp té bao gia ting ap
suat tham thau, hdp thu nudc va ting truong [5]. Do
do, sy ting nong do sucrose (tir 30 g/L — 90 g/L) gitp
tang bé rong trung binh cua té bao nhu mo dan dén sy
tang bé day vay hanh va kich thudc hanh (bang 5).
Pong thoi voi sy tang kich thudc 1a sy ting trong
lugng twoi va khoé cia hanh (Bang 2, Hinh 3B-C).
Tuy nhién, & ndng dé sucrose cao (120 g/L), nudc tir
trong té bao di chuyén ra ngoai dan dén kha ning
bién duong cia mo cay giam, cac hanh ngimg ting
truong (Bang 2, Hinh 3D). Tac dong cua sucrose &
nong do cao dan dén sy giam hoat dong bién dudng
cia t& bao ciing duoc ghi nhan boi Yoshiji va
Tsuyoshi (1979) [10]. Ngoai ra, hanh tang trudng trén
mdi trudong co ndng do sucrose cao co sy gia ting
hoat tinh ABA ddng thoi voi sy giam hoat tinh
gibberellin (Bang 6). Su twong quan thuan gitta ABA
noi sinh va su gia tang tich liy tinh bot da duoc ghi
nhan khi cac co quan thyc vat nhu hanh hay cu di vao
trang thai ngu [5]. Nguoc voi ABA, gibberellin ¢
nong dd cao c6 vai trd can dong dinh dudng di
chuyén vé cic co quan du trit va hoat hoa enzyme
thity giai tinh bot thanh duong dan dén e ché su ting
trurong cua hanh [12]. Didu nay ciing dugc ghi nhan &
cic gidbng trong Lily nhu L. amabile, L.
bulbiferum, L. callosum [13]. Nhu viy, trong truong
hop cta hanh Lily Sorbonne, su gia ting hoat tinh
ABA 1a chua di ma can phai co su giam hoat tinh
giberellin hay néi cach khac la sy tang ti 1€
ABA/gibberellin.

Trong su tao hanh & nhiéu giéng trong Lily, su
dung auxin va cytokinin riéng 1¢ c6 vai tro kich thich
gia tang kich thudc va trong lugng cia cua hanh [14 —
15]. Tuy nhién, trong nghién ctru nay, viéc b sung
IAA riéng 1¢ vao moi truong nudi cay khong gitip gia
tang kich thudc cling nhu trong luogng cua hanh
(Bang 3). Két qua phan tich hoat tinh IAA ndi sinh
ciing khong cho thay sy khac biét ¢ cac hanh ting
truong trén cac moi truong nudi cay khac nhau. Dicu

nay co6 thé do sy khac biét vé kiéu gene cia cac giéng
trong. Khac vai IAA, su bd sung BA giup gia ting s6
16p té bao nhu md dong thoi vai sy gia ting s vay
cua hanh (Bang 5-6, Hinh 3E). Theo Bui Trang Viét
(2016), cytokinin c6 vai tro kich thich sy phén chia té
bao, hoat hoa cac enzyme tong hop tinh bot ddng thoi
tic ché enzyme thuy giai tinh bot. Ngoai ra, cytokinin
con cam ung sy huy dong dong dinh dudng vao co
quan dy trir, khoi phat lién hé nguén-bé mai gitp
dong dinh dudng theo libe dé di chuyén téi noi nhap
bang cach kich thich sy bién dudng tai bé [5]. Do do,
su bd sung BA 1,5 mg/L vao mdi trudng MS véi
sucrose 90 g/L kich thich manh sy gia ting s 16p té
bao nhu md, sb vay hanh, trong lugng tuoi va kho cua
hanh (Bang 4-5). BA tac dong Ién sy ting trudng cua
hanh thong qua sy tich liy cac N6-2-isopentenyl
adenine (cytokinin noi sinh dang ty do) va ca N6-2-
isopentenyl adenosine (cytokinin dang lién két) [16].
Co 1§, chinh sy tao cac cytokinin ndi sinh nay da kich
thich sy phan chia té bao tai ving nhu mé cua vay
hanh d6ng thoi véi viing bén ctia md phan sinh ngon
chdi dan dén sy gia ting sé 16p té bao nhu md va sb
vay cua hanh. Chinh vi vay, su phéi hop sucrose, BA
va zeatin (mot cytokinin ty nhién) cho kich thuéc, sé
vay hanh, trong luong tuoi va kho cua hanh cao nhét
(Bang 6, Hinh 3G). Trén mdi truong nay, hanh dat
kich thugc 2,5-2,7 cm véi 14-16 vay hanh (Bang 6),
cao hon so véi kich thudc (1-1,3 cm) va s6 vay hanh
(5-7 vay) (Kumar va cs, 2007) [2]. Khi chuyén sang
diéu kién nha ludi, cac cay tiép tuc hinh thanh 1 moi
trong khi cac hanh tiép tuc gia ting kich thudc ma
khong co su gia ting s6 vay tuong ty nhu ghi nhan
cia Mei-Lan va cs (2003) trén giébng trong
Casablanca [3].
KET LUAN

Chdi in vitro Lily Sorbonne phat trién thanh cay
Vi 1a that khi dugce nudi cdy ¢ diéu kién sang va tao
hanh & diéu kién téi. Sucrose 90 g/L gitip t& bao vay
hanh gia tang kich thudc va tich ldy tinh bot. BA 1,5
mg/L kich thich phan chia té bao, gitp gia ting sb lop
té bao nhu mo va sb vay hanh. Sy gia ting cudong do
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ho6 hép, hoat tinh zeatin va tich liy tinh bot can thiét
cho qua trinh tang truéng hanh. Méi truong MS c6 su

phdi hop sucrose 90 g/L, BA 1,5 mg/L va zeatin 0,5
mg/L thich hop cho sy tdng truéng cia hanh.

Study on the in vitro growth of Lily Sorbonne

bulblet

e Tran Thanh Thang
e Tran Thanh Huong
University of Science, VNU-HCM

ABTRACT

In this study, the effects of light and dark
condition, sucrose concentration, and plant growth
regulators on the in vitro growth of bulblet from Lily
Sorbonne shoot were studied. Morphological,
physiological and biochemical changes in the bulblet
growth were analyzed. Shoots in the light condition
developed into plant while shoots in continuous
darkness formed bulblet. Sucrose (90 g/L) increased
the size of scale and starch accumulation of bulb. 6-
Benzylaminopurine (BA 1,5 mg/L) stimulated the
divison of parenchyma cell. The combination of 90
g/L sucrose and 1,5 mg/L BA in dark condition

stimulated the division and size of the parenchyma
cells, which increase the number and size of scales
and size and weight of the bulblet. Respiratory rate,
zeatin content and starch accumulation were
increased in the bulblet growth. The correlation of
light condition, sucrose concentration, plant
hormone, respiration rate, starch accumulation, and
bulblet growth were discussed. The combination of 90
g/L sucrose, 1.5 mg/L BA and 0.5 zeatin mg/L in dark
strongly induced the growth of in vitro Lily bulblet,
especially the number of scale.

Key words: Dark condition, in vitro bulblet growth, Lily, sucrose, plant growth regulators.
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Hinh 3. Cac hanh Lily ting trudng trén cac mdi truong khac nhau sau 8 tudn nudi ciy & diéu kién sang hay tdi.

(A) Sucrose 30 g/L, sang (B) Sucrose 30 g/L, ti
( C) Sucrose 90 g/L, tdi (D) Sucrose 120 g/L, tbi
(E) BA 1,5 mg/L, tdi (F) Sucrose 90 g/L; BA 1,5 mg/L; téi

(G) Sucrose 90 g/L; BA 1,5 mg/L; zeatin 0,5 mg/l, t5i
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ITRL LS

Hinh 5. Anh huong ciia sucrose va BA trén sy ting truéng cua vay hanh ngoai cling sau 8 tudn nudi cay.
(A) MS vai sucrose 30 g/L; (C) MS véi sucrose 30 g/L va BA 1,5 mg/L
(B) MS véi sucrose 90 g/L; (D) MS véi sucrose 90 g/L va BA 1,5 mg/4
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Hinh 6. Sy phan chia cua t& bao nhu mé (A) va sy hién dién cua cac hat tinh bot (B) & vay hanh ngoai ciing sau
8 tuan nudi cdy trén méi trudong MS c6 bd sung sucrose 90 g/L va BA 1,5 mg/L
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