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NGHIEN CUU CAC YEU TO ANH HUGNG DEN SU RA HOA
CUA CAY FORGET-ME-NOT (Browallia americana L.)
NUOI CAY IN VITRO

Lé Thi Thuy Linh!, Tran Tiéu Linh Thuong?, Lé Pic Hung?,
Han Huynh Dién®, Lé Thi Bich Thy>, L& Vian Thic®

STUDY ON FACTORS AFFECTING THE FLOWERING OF
FORGET-ME-NOT (Browallia americana L.) IN VITRO CULTURE

Le Thi Thuy Linh', Tran Tieu Linh Thuong?, Le Duc Hung?,
Han Huynh Dien*, Le Thi Bich ThyS, Le Van Thuc®

Tém tat — Qud trinh chuyén déi tir giai
doan sinh dudng sang giai doan sinh sdn
phu thudc vao cdc yéu té khdc nhau. Trong
nghién citu nay, chiing téi khdo sdt mot sé
yéu té dnh hudng dén qud trinh ra hoa
in vitro cia cdy Forget-me-not. Két qud
nghién citu cho thdy, chéi 40 ngay tudi
la nguon mdu phit hop cho qud trinh tao
hoa in vitro (dat 90,85% sau 45 ngay nudi
cdy). Khodng dinh dwdng dnh hudng lon
dén khd ndng biét héa nu hoa cua cady,
cao nhdt é moi truong i MS (dat 87,22%
sau 45 ngay nuoi cdy). Trong khi do, hdu
hét cdc chdt diéu hoa sinh trudng thuc
vdt khdo sdt déu iic ché qud trinh hinh
thanh hoa. Pdc biét, moi truong nudi cdy

1,3456vién Nghién ctu Hat nhan, Vién Ning luong
Nguyén ti Viét Nam

2Trudng Pai hoc Bich Khoa, Pai hoc Quéc gia Thanh
phd Hd6 Chi Minh

Ngay nhan bai: 20/9/2020; Ngay nhén két qua binh duyét:
23/11/2020; Ngay chip nhan ding: 25/12/2020

Email: thucbiovhn@gmail.com

1,3:4,56Dalat Nuclear Research Institute, Vietnam Atomic
Energy Institute

ZHo Chi Minh City University of Technology, Viet Nam
National University - Ho Chi Minh City

Received date: 20 August 2020; Revised date: 23"¢
November 2020; Accepted date: 257" December 2020

13

su dung duong glucose cho hiéu qud ra
hoa cao hon moi truong su dung duong
sucrose, ti 1é ra hoa cao nhdt & néng do
glucose 50 mg/L (ti 1é nu hoa dat 90,52 %,
vdi 3,50 nu hoa/cdy sau 30 ngay nudi cdy).
Bén canh do, nudi cdy thodng khi sit dung
film nylon gdn mang milipore co ti 1é nu
hoa hinh thanh cao nhdt (trung binh 3,58
nu hoa/cdy). Két qud nay la nén tdng quan
trong trong nghién citu vé co ché ra hoa
ciia thie vdt nudi cdy in vitro, la mot trong
nhitng cdy mé hinh tét dé phuc vu cong tdc
gidang day va nghién ciu co ban.

Tuw khoa: Browallia americana L., giai
doan sinh duong, giai doan sinh san,
mang milipore, ra hoa in vitro.

Abstract — Vegetative to reproductive
transition depends on different factors.
This study was conducted to examine fac-
tors affecting the growth and flowering
of Browallia americana L. in vitro such
as the age of the sample, mineral con-
tent, plant growth regulators, concentra-
tion and type of sugar, ventilation culture.
The results showed that 40-day-old shoots
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were a suitable source of in vitro flowering
(90.85% after 45 days of culture). Mineral
content had a great influence on the ability
to differentiate flower buds of plants, the
highest in Murashige and Skoog medium
(87.22% after 45 days of culture). Mean-
while, most of the plant growth regulators
which were surveyed in this study inhib-
ited the flowering. In particular, culture
medium with glucose showed higher flow-
ering efficiency than saccharose, the high-
est flowering rate was at 50 mg/L glucoses
(90.52%, with 3.50 flower buds/explant
after 30 days of culture). In addition, ven-
tilation culture, which used plastic wraped
with milipore filter had the highest rate of
flower bud formation (average 3.58 flower
buds/plant). This result is an important
Sfoundation for studying the flowering of in
vitro plant culture, which will be one of
the great paradigm plants for teaching and
basic research.

Keywords: Browallia americana L.,
vegetative stage, reproductive stage, mili-
pore filter, in vitro flowering.

. DAT VAN DE

Nhan gibng in vitro da khang dinh vai
trd khong thé thay thé trong quy trinh
san xuat giébng cay dau dong sach bénh.
R4t nhiéu loai hoa, ciy #n trdi, cAy cong
nghié€p, 1am nghiép, dudc liéu va cay canh
da dudc nhan giéng in vitro thanh cong.
biéu nay gop phan khong nho trong viéc
bdo tdn ngudn gen, cung cip glong va
co s6 d€ nghién cifu chuyén sau vé cong
nghé té bao thuc vat. Song song do, vi
nhan gidng (micropropagation) ciing 1a
mot cong cu hitu hiéu trong nghién ciiu
sinh li thuc vat, dac biét la giai doan ra
hoa. Gan day, Vién Nghién citu Hat nhan
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- Vién Nang lugng Nguyén tu Viét Nam
da tién hanh nghién ctiu chu ki sdng cla
cay Forget-me-not (Browallia americana
L.) trong diéu kién in vitro, bat dau tif viéc
gieo hat, ndy mam, sinh truéng, mang hoa,
tu thu phin va tao qua theo mot vong tron
khép kin trong 6ng nghiém. Viéc hoan
thién quy trinh ra hoa trong dng nghiém
trén cdy Forget-me-not 13 can thiét. Di
tuong nay sé 1a mot mo hinh thu nhd tiém
ning c6 y nghia trong nghién ctu 1i thuyét
va ting dung trong thuc tién.

II. TONG QUAN NGHIEN CcUU

Su ra hoa 12 mot qua trinh chuyén tiép tir
giai doan sinh trudng sinh dudng sang giai
doan sinh trudng sinh san, né dudc diéu
khién bdi ca yéu tb noi sinh va ngoai sinh
[1], [2]. Ra hoa in vitro c6 thé cung cip
mot md hinh li tudng d€ nghién ciiu co
ché sinh 1i cdia su né hoa, ing dung trong
cong tac chon tao gibng. Thém vao do,
viéc diéu khién su ra hoa in vitro gop phan
thic ddy qua trinh chon tao céac gibng hoa
mdi ciing nhu lam da dang san phidm hoa
trang tri [3]. Mot s6 nha khoa hoc trén thé
gi6i va Viét Nam cting da nghién ctiu co
ché nd hoa thanh cong dbi véi mot sé dbi
tugng nhu hoa lan [4], hoa hong [5] - [7],
torenia [8], hoa h6ng com Rosa sericea
Lindl [9]. C4c yéu td nhu do tudi clia cay,
cac chat diéu hoa sinh trudng, ndng do
dudng, anh sang, nudi ciy thoang khi [8],
[10] - [12] va mot sd chat khac da dugc
dung trong cdc nghién cfu vé su ra hoa
trong dng nghiém trén nhiéu ddi tuong [2],
[13]. Tu cac luadn cu trén, nghién cdu nay
dudc thuc hién nham xac dinh anh hudng
ctia thai gian ciy chuyén, ndng do khoang
da lugng, cac chit diéu hoa sinh trudng
va do thoang khi dén qua trinh ra hoa &
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gibng Browallia americana L., 1am co s6
d€ hoan thién quy trinh ki thuat, chii dong
diéu khién ra hoa in vitro trén ciy Forget-
me-not cling nhu tao nguyén li€éu dap tng
cho céc nghién ciu sinh i, di truyén, dot
bién phuc vu trong cong tic gidng day va
cac nghién cuu lién quan khac.

III. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

A. Vit liéu

Ngudn mau cho thi nghiém 12 cac choi
cay Forget-me-not (Browallia americana
L.) di 6n dinh qua ba lan ciy chuyén (20
ngay/lan), sinh trudng, phat trién tét theo
phuong phép cat d6t (microcutting) trén
moi trudng MS co ban [14], chiéu cao
khoang 3,5 cm.

B. Phuong phdp

1) Khdo sdt dnh hudng cia tuéi mdu lén
sy sinh truong va ra hoa cdy Forget-me-
not in vitro: Chodi Forget-me-not 3,5 cm
dugc 14y & céac giai doan khac nhau (tudi
chdi: 10, 20, 30 va 40 ngay) nudi ciy trén
mdi trudng MS c¢6 bé sung 30 g/L sucrose
va 8 g/L agar.

2) Khdo sdt dnh hudng ciia nong do
khodng lén sw hinh thanh hoa Forget-me-
not in vitro: Choi 3,5 cm dudc nudi cly
trén cac moi truong 2MS, 1,5MS, MS,
lMS, lMS, c6 bo sung 30 g/L sucrose
va 8 g/L agar (trong d6: moi truong 2MS,
1,5MS ting thanh phan da ludng theo ti 18
tuong ung; %MS, ZMS giam thanh phan
da lugng theo ti 1é tuong ing).
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3) Khdo sdt dnh hudng su két hop
gita «o-naphthaleneacetic acid va 6-
benzylaminopurine lén sy hinh thanh hoa
Forget-me-not in vitro: Choi 3,5 cm dudc
nudi cay trén cac moi trudng MS bd sung
30 g/L sucrose, 8 g/LL agar, 0,2 mg/L
a-naphthaleneacetic acid (NAA) va 6-
benzylaminopurine (BAP) & cdc nong do
0,0, 0,2, 0,5, 1,0 va 1,5 mg/L.

4) Khdo sdt dnh hudng ciia sy két hop
a-naphthaleneacetic acid va giberellin
lén sy hinh thanh hoa Forget-me-not in
vitro: Chdi 3,5 cm dudc nudi cly trén cic
mdi trudng MS bo sung 30 g/L sucrose,
8 g/L agar, 0,2 mg/LL. NAA va Gibberellin
(GA3) & cic nong do 0,0, 0,2, 0,5, 1,0 va
1,5 mg/L).

5) Khdo sdt dnh hudng ciia nong dé
duong va loai dwong lén su hinh thanh hoa
Forget-me-not in vitro: Chdi 3,5 cm dudc
nudi cly trén moi trudng MS c6 bd sung 8
g/L agar va dudng sucrose hoac glucose &
cac n6ng d6 0, 20, 30, 40, 50, 60, 70 va 90
g/L.

6) Khdo sdt dnh hudng cua su thodng
khi lén sw hinh thanh hoa Forget-me-not
in vitro: Choi 3,5 cm dudc ciy trén moi
truong MS bé sung 30 g/L sucrose 8 g/L
agar, nap ddy 1a bong gon khong thim
hodc film nylon c6 va khong c6 mang
millipore (duong kinh: 1,8 cm, kich thuéc
16 mang 0,5 pum).

7) Khdo sdt tong hop cdc yéu té dnh
hudng lén qud trinh hinh thanh hoa
Forget-me-not in vitro: Su dung chodi 3.5
cm & thi nghiém tu6i miu tot nhit va
cdc két qua & ting thi nghiém don 1é néu
trén d€ danh gia tong hop kha ning sinh
trudng, phat tri€én va hinh thanh hoa trén
cay Forget-me-not.
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C. Diéu kién thi nghiém va cdc chi tiéu
theo doi

Piéu kién thi nghiém: Mau dugc ciy
vao binh thuy tinh 500 mL, chida 60 mL
moi trudng. Moi nghiém thic 15 mau (03
mau/binh) va dudc 1dp lai 05 1an. Céic thi
nghiém dugc giti 6 nhiét do 25 + 2°C, thoi
gian chiéu sang 10 gid/ngay v6i cudng do
45 pmol.m=2.s~! va 4m dd trung binh 75
- 80%.

Céc chi tiéu theo doi: Chiéu cao ciy
(cm), ti 1€ (%) va thdi gian hinh thanh nu
hoa (ngay), s6 nu hoa/choi, hinh thai hoa
va tinh trang mau ciy. Két qua thi nghiém
dudc thu thap sau 15, 30, 45 va 60 ngay
nuoi cly. S liéu dugc xi 1i bing phan
mém SPSS 16.0 (SPSS Inc. Headquarters,
United States) véi phép thit Duncan ¢ muc
x4c suat c6 y nghia P = 0,05 [15].

IV. KET QUA VA THAO LUAN

A. Anh hudng ciia tuéi méu 1én su hinh
thanh hoa Forget-me-not in vitro

Mot trong nhitng yéu td dau tién ching
t6i quan tAm 1a x4c dinh do tudi ctia nguon
méu ban diu dé€ 1am vat liéu cho nghién
cliu ra hoa in vitro. Mot sb nha nghién ctiu
cho rang ki thuit nuoi cly in vitro 1a mot
cong cu c6 thé riit ngin thdi gian phat trién
sinh dudng cua thuc vat [17]. Ngoai ra,
viéc gia héa mau c6 thé thuc hién bing
cich ciy chuyén mau nhiéu 1an hay gia
ting khodng thdi gian qua mdi lan ciy
chuyén. Wang et al. (2002) da tién hanh
nghién cifu vé thdi gian ciy chuyén trén
hoa hong, két qua tot nhat 1 vao giai doan
45 ngay, s6m hon (25 ngay) hay mudn
hon (60 ngay) déu khong tot bang [7].
Christian Breton (2004) ghi nhan, sy hinh
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thanh nu hoa cay 6c ch6 (Juglans regia)
phéi qua 03 — 06 1an cy chuyén [16].
Trong thi nghiém vé cdy Forget-me-not,
chiing t6i cling nhan dudc nhiing két qua
tuong tu, ti 1& cly ra nu tif ldc vO mau
1a rAt thip v hau nhu khong xay ra. Bén
canh d6, chdi dugc ciy chuyén it nhat 03
lan d€ cdc mau thi nghiém dong nhét vé
di truyén. Sau khi dudc ciy chuyén 03
lan, chodi dugc tién hanh thu liy cic chdi
ngon vao cac moc thdi gian khac nhau (10
ngay, 20 ngay, 30 ngay va 40 ngay sau cly
chuyén) dé€ khao sit 4nh hudng cia tudi
mau dén su ra hoa. Két qua Bang 1 cho
thdy, cay dat chiéu cao cao nhit (12,58 cm)
& nghiém thiic (1-4), sit dung mau ciy 40
ngay tudi va thap nhat (8,95 cm) & giai
doan 10 ngay tudi (nghiém thic 1-1). Nhin
chung, hinh thai than, 14 khong c6 khac
biét 16n giita cac nghiém thifc. Diéu d6 cho
thiy, tudi cay khong giy anh hudng 16n
dén qu4 trinh sinh trudng, sinh dudng cla
cay Forget-me-not nay. Ti 1¢ ra nu ting dan
theo thdi gian, hiéu qua cao nhit vao giai
doan 40 ngay tudi (95,83%) va thip nhat
vao giai doan 10 ngay tudi (64,58%) sau
45 ngay nudi cly. Nguyén nhin cua hién
tugng nay c6 thé do cac ciy & do tudi thip
hon van con non, chua ddp ting dudc cdc
kich thich ra hoa. Hau hét cac cay déu phai
hoi di cac yéu td can thiét méi hinh thanh
hoa hay noi cach khac, thyc vat phai trai
qua giai doan sinh truéng sinh dudng, dat
dén mot giai doan truéng thanh nhét dinh
thi mdi ra hoa. Ddi véi ciy Forget-me-not
cling tuong tu, vong doi ngoai tu nhién cua
ciy la tir 45 dén 60 ngay k€ tir lic hinh
thanh ciy dén khi ra hoa, qua, hat va chét
di. Do d6, ciac miu cly thu vao giai doan
10, 20 ngay tudi van con quéa non, chua
dap tung dudgc cac kich thich ra hoa. C6
thé khang dinh ring, mau ciy & giai doan
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Bang 1: Anh huéng ciia tudi mau 1én su hinh thanh hoa Forget-me-not in vitro sau 45

ngay nudi cay

Nghiémthi)ce  Tubi mau (ngay) Chiéu cao céy (cm) S mu/cay (nu) Ti 18 ra nu (%)
1-1 10 8.95+0.86° 1.50 £ 0.52b 64,58%
1-2 20 988 +1.04¢ 1.67 +0.42° 73.61°
1-3 30 11,33 +1.73b 2.00 +0.63° 84,723
1-4 40 12,58 £ 1,392 2.83+0.842 95,832
CV (%) 3.61 917 2.43

(Ghi chii: Trong ciing mot cot, cdc gid tri trung binh cé ki tu theo sau giong nhau khong

c6 su khdc biét vé mdit thong ké voi do tin cdy P = 0,05 (Ducan’t test).)

40 ngay tudi 1a lua chon tbt nhit cho qua
trinh ra hoa in vitro § cay Forget-me-not,
vi trong qud trinh cdy chuyén, mau cly &
giai doan 50 ngay va 60 ngay tudi ciy phat
trién 1én dén nap binh nudi ciy lam cho
cac choi dinh bi di dang, 14 nho va c6 hién
tugng da vang do nguodn dinh dudng can
kiét.

Dé gidi thich cho giai doan con non ctia
thuc vat, cac nha khoa hoc da thuc hién
nhiéu nghién cifu nhung dén nay né van la
mot cau hdi 16n. Nguyén Hong Vii va cong
su (2006) nghién ciiu vé su ra hoa trén hoa
hong (Hybrid tea) cv. “First Prize”, thoi
gian ciy chuyén t6i vu d€ cdm ting ra hoa
in vitro 12 90 ngay [6]. Trong khi d6, két
quéa nghién ctiu thuc hién trén chdi cay
Torenia (Torenia fournieri L.) cho thiy,
nhiing chdi gia hon cho ti 1& hinh thanh
hoa cao hon. Céc chdi 60 ngay tudi cho ti
1é ra hoa cao nhit sau 30 ngay nudi cly

[6], [8].

B. Anh hudng ciia nong do khodng lén su
hinh thanh hoa Forget-me-not in vitro

Qua trinh hinh thanh nu hoa cua cay
Forget-me-not trong diéu kién in vitro chiu
4nh huéng manh cla cic nguyén t6 da

17

lugng (chd yéu 1a N, P, K). Két qua t
Bang 2 cho thiy, ti 1¢ hinh thanh nu hoa
Forget-me-not trong diéu kién in vitro phu
thudc 16n vao ham lugng cic chit dinh
dudng c6 trong mdi trudng nudi cly. Ti 1é
ra nu dat két qua cao nhit (87,22%) trén
moi trudng ZMS sau 45 ngay nuoi cy.
Tuy nhién, ciing trén mdi trudng nay, chiéu
cao cdy lai thip nhit (8,74 cm), trong khi
d6 & moi trusng 1,5MS, chiéu cao cay
1én t6i 12,69 cm. Piéu nay c6 thé gidi
thich, moi truong iMS cac nguyén tb da
lugng hién dién véi nong do thap, ham
luong nito (cung cap dudi dang NH4NO3)
giam, trong khi do, lugng cacbon (dudng)
khong d6i dan dén ti 1&¢ C/N ting, d6 c6
thé 1a 1i do kich thich su ra hoa. Ngudc
lai, khi tang ham lugng khoang da lugng
¢ moi trudng 1,5MS, ti 1&€ C/N giam dan
dén su phat trién dinh dudng chiém uu thé,
lam cham su ra hoa cta cay. Két qua nay
tuong tu 6 Brassica napus khi ham lugng
nité cao da lam cham sy ra hoa. Trong
nghién cifu ctia Franklin et al. (2000) vé
phuong phap ra hoa in vitro & cay dau xanh
(Pisum sativum), khi ham Iuong nito thip
da lam tdng hiéu qua cua viéc cam dng ra
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Bang 2: Anh hudng ctia ndng dd khoang 1én su hinh thanh hoa Forget-me-not in vitro

sau 45 ngay nudi cay

Nghiém thire Mo1 tnrdmg Chiéu cao cay (cm) S6 nu/céy (nu) Ti 1€ ra nu (%0)
2-1 LaMS 8.74+0.82¢ 2.50+0,802 87,222
2-2 LaMS 9.52 £ 0,99 1,92 0,798 67.08"
23 MS 9,88 = 1,04 1,67 = 0,49° 66.67°
2-4 1.5MS 12691722 0.25+£045¢ 9,03¢
2-5 IMS 9,08 £ 0,74k 0.17+0,39 3.36°
CV (%) 3,88 15,04 4.56

(Ghi chii: Trong cting mot cot, cdc gid tri trung binh c6 ki tu theo sau giong nhau khéng

c6 su khdc biét vé mdit théng ké véi do tin cdy P = 0,05 (Ducan’t test).)

hoa [18]. Nhu vay, su hinh thanh nu hoa
chiu anh hudéng manh béi thénlll phan dinh
dudng da lugng va moi truong —MS 1a moi
truong hinh thanh nu hoa cao nhét so véi
cac moi truong khac ¢ loai Forget-me-not
nay.

C. Anh  hudng

a-naphthaleneacetic

su két hop giita
6-

benzylaminopurine lén su hinh thanh

acid va

hoa Forget-me-not in vitro

Su két hop gitta cytokinin va auxin &
ndng dd thich hop rit quan trong trong qua
trinh cdm tng ra hoa & nhiéu loai thuc vat
[19]. Trong thi nghiém nay, chiing tdi tién
hanh khao sit anh hudng su két hop auxin
(NAA) va cytokinin (BA) 1én sy hinh
thanh hoa Forget-me-not in vitro bing
cach c¢b dinh nong do NAA (0,2 mg/L)
va ting dan nong do6 BA (tir 0,2 dén 1,5
mg/L) trong moi trudng. Su can bang gitta
cytokinin va auxin 12 mot trong nhiing yéu
t6 kiém soat sy phat trién ctia cay Forget-
me-not, sd luong chdi ting dang ké khi bs
sung NAA 0,2 mg/L va ting dan nong do
BA tir 0,2 dén 1,5 mg/L vao mdi trudng,

18

so6 choi 16n nhat (9,83 ch6i/c€1y) thu ducc
6 nghiém thic c6 0,2 mg/L NAA va 1,5
mg/L BA (nghiém thtic 4-5). Tuy nhién,
cling trén mdi trudng nay, chiéu cao ciy
lai thip nhit (6,51 cm). Trong khi d6, &
moi trudng khdc, chiéu cao ciy lén t6i
13,65 cm (nghiém thiic 3-2). Pong thoi,
khi quan st hinh thdi chiing t6i nhan thay,
cdc cay trong thi nghiém c6 su két hop clia
cytokinin va auxin G ti 1€ 1 : 1 (nghi€ém
thic 3-2) c¢6 hién tugng da than, 14 xanh,
ciy cao, ré chum tring, phat trién manh;
cac cdy trong thi nghiém c6 néng do BA
cao hon NAA, c¢6 hién tugng 14 nho, cay
thap, khong ré, phat sinh s6 luong 16n chdi
bat dinh, hinh thai choi bi bién dang.

Ti 1¢ tao nu hoa giam dan khi bd sung
auxin va cytokinin vao mdi truong nudi
cdy. Ti 1& ra nu dat cao nhit (58,33%)
tai nghiém thdc khong bd sung phytohor-
mone va gidm dan vé 0% khi bd sung
NAA 0,2 mg/L va ting dan ham luong
BA tir 0,2 dén 1,5 mg/L vio mdi trudng.
Diéu ndy c6 thé giai thich, nhu cau vé ham
lugng phytohormone ngoai sinh cda loai
Forget-me-not 1a khong cao, né cé thé sinh
tong hdp dudc cytokinin va auxin trong
giai doan nay ¢ mdt bo phan khac cua cay
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Bang 3: Anh hudng ctia su két hop NAA va BA dén su sinh trudng va hinh thanh hoa

Forget-me-not in vitro sau 45 ngay nuoi ciy

Nghiém thire Néng 46 NAA Néng d6 BA Chiéu cao ciy S& chdifeay Tilé ranu

(mg/L) (mg/L) (cm) (chéi) (o)

3-1 0 0 10,56 + 1,08" 2,670,784 58,33

32 0.2 0.2 1365+ 1,022 325+£1.21° 23,150

33 0.2 0.5 11,52+ 1,94® 3.58+0,90° 10.28=

3-4 0.2 1.0 8,16 £2.70¢ 8.25+1.96° 3.06°

3-3 0.2 1.5 6,51 +£2,104 983 +260° 0.00=
CV (%) 7.09 12,74 422

(Ghi chii: Trong cting mot cot, cdc gid tri trung binh c6 ki tu theo sau giong nhau khéng

c6 su khdc biét vé mdit théng ké véi dé tin cdy P = 0,05 (Ducan’t test).)

va chuyén dén nu. Két qui nay tuong tu
v6i két qua nghién cttu su hién dién cla
nhom cytokinin nhu BA, Zeatin, iPA sé
tic ché hinh thanh hoa clia ciy Brassica
napus [20]. Tém lai, khi bd sung auxin va
cytokinin vio moi trudng biét héa choi hoa
Forget-me-not, ching t6i nhan thiy c6 su
giam vé ti 1& ra nu. Piéu nay cho thiy ring,
trong diéu kién in vitro, viéc xt 1i két hop
auxin va cytokinin c6 thé thic day su ra
hoa ctia loai nay nhung lai tic ché su ra hoa
ctia loai khac. Trong mot s6 truong hop, su
hién dién cua BAP lai kich thich qua trinh
tao hoa, di€n hinh khi b6 sung vao moi
truong 1,0 mg/L BAP trén cay Ocimum
basilicum cho ti 1& tao hoa cao hon dbi
chung [21]. Trong khi do, loai Forget-me-
not dudng nhu khong can su c¢6 mit cia
phytohormone.

D. Anh hudng su két hop NAA va
giberellin lén su hinh thanh hoa Forget-
me-not in vitro

Mbi tuong quan giita su két hop cia
NAA va GA3 dén ti 1¢ hinh thanh nu hoa
in vitro. O ngay thi 45, trén moi trudng bo
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sung NAA 0,2 mg/L va ting dan nong do
GA; tir 0,2 dén 1,5 mg/L, ti 1& hinh thanh
nu giam ro rét so v6i moi trudng khong
bo sung phytohormone (nghiém thiic 4-1).
Diéu nay do toan bo chdi in vitro van tiép
tuc tang trudng trong trang thai sinh duéng
ma chua cé dau hiéu clia su biét héa choi
hoa. Su két hop ctia auxin va giberellin véi
tilé 1 : 1 (nghiém thic 4-2), cay hinh thanh
chdi nhiéu nhat (5,17 chdi/cay), dat chiéu
cao cao nhat (14,31 cm) va sinh trudng
manh nhat. C6 thé thiy, viéc bs sung auxin
va giberellin vao mdi trudng nudi ciy chi
thic ddy qua trinh sinh truéng sinh dudng
ma han ché su chuyén tiép ra hoa trén
gibng Forget-me-not nay. Nhu vay, vai tro
ctia gibberellin hay su két hop ctia né véi
auxin ddi véi su ra hoa clia thuc vat tly
thudc vao tling loai ma no co thé 1a nhan
td kich thich hay tic ché. Franklin et al.
(2000) da nudi ciy chdi clia cay dau xanh
(Pisum sativum) trén moi trudng c6 bd
sung 1,0 mg/L GA3 va 0,5 mg/L IBA cho
ti 1& ra hoa cao nhat [18], s6 ludgng nu hoa
cao nhit dudc quan sat thdy khi bd sung
0,75 mg/L GAj3 [22]. Dudng nhu dbi véi
qua trinh hinh thanh hoa Forget-me-not,
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Bang 4: Anh hudng ctia anh hudng su két hdp NAA va GA3 dén sy sinh trudng

va hinh thanh hoa Forget-me-not in vitro sau 45 ngay nuoi ciy

Nghiém thite  Nong d6 NAA  Néng d6 GAs 56 chdi/cay Chiéu cao Tiléranu

(mg/L) (mg/L) (choi) (cm) (%0)

4-1 0 0 2.67+ 0,78k 10,55 = 1.01° 58,890

4-2 0.2 0.2 517+1.11¢ 14,31 = 1,004 36,042

4-3 0.2 0.5 3,08 + 0,79t 11,58 = 1,64¢ 23,820

4-4 0.2 1.0 2,33 +0,89% 8,57 +1.89° 18,06

4-5 0.2 1.5 1.67 = 0,65 7501572 11,112
CV (%) 5.74 3,80 6.63

(Ghi chii: Trong ciing mot cot, cdc gid tri trung binh co ki tu theo sau giong nhau khong

6 su khdc biét vé mdt thong ké véi do tin cdy P = 0,05 (Ducan’t test).)

viéc bo sung gibberellin va auxin 1a nhan
to6 han ché. Két qui nay ciing thu dudc
trong nghién cifu ctia Duong TAn Nhut va
cong su (2013) trén cay Torenia (Torenia
fournieri L.), khi nudi ciy cac dinh sinh
trudng Torenia trong mdi trudng cd ban
khong b6 sung phytohormone, qua trinh
hinh thanh hoa in vitro van dudc cam ung
bing céc giai doan sinh 1i ctia mau cay [8].

E. Anh hudng cia nong dé duong lén su
hinh thanh hoa Forget-me-not in vitro

Duong 1a thanh phan can thiét cho qua
trinh cAm ting va phat trién clia hoa. Hai
dang dudng thudng gip nhat trong nudi
cdy mo 1a sucrose va glucose. Khi khir
trung, dudng sucrose bi thuy phan mot
phan tao glucose va fructose. Vi vdy, han
c6 su khac biét gitta kha ning hip thu
carbonhydrat cua thuc vat tu dudng su-
crose va tir dudng glucose dudc bo sung
truc tiép vio moi trudng. Do d6, chiing
t6i tién hanh thi nghiém nham khao sat
su anh hudng cia ndong do dudng sucrose
va glucose 1én sy hinh thanh hoa Forget-
me-not in vitro. Pong thdi, ching tdi tim
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ra dau 12 nguodn carbon hiéu qui giy cam
ting ra hoa in vitro ctia gibng hoa nay.
S6 liéu sau 30 ngly nudi cdy da thé hién
su khac biét khi st dung hai loai dudng
khac nhau & cdc ndng dd khac nhau. Céc
cdy ¢ thi nghiém st dung dudng sucrose
c¢6 chiéu cao tuong d6i dong déu, cay dat
chiéu cao cao nhit 14,64 cm & nong do 40
g/L (nghiém thic 5-3) va thip nhat 10,43
cm & nong do 20 g/L (nghiém thiic 5-1).
Trong khi d6, cac cdy 6 thi nghiém st dung
dudng glucose lai thip hon han; dong thai,
c6 su chénh 1éch 16n vé chiéu cao giita cac
cdy  mdi trudng c6 ndng do glucose khac
nhau. Nghiém thic st dung glucose nong
dd 50 g/L cho chiéu cao cao nhit chi dat
12,31 cm va thip nhit 4,07 cm & nong
do 70 g/L. biéu d6 cho thiy, sinh trudng
cua cdy Forget-me-not chiu tac dong 16n
tir ndng do va ngudn carbon st dung. O
day, ching ta c6 thé thiy, dudng sucrose
c6 anh hudng tich cuc dén qua trinh phat
trién sinh dudng cta ciy Forget-me-not
hon duong glucose, do6 ciing chinh 1a 1i do
sucrose dudc su dung rong rai trong nudi
cly in vitro. Tuy nhién, muc tiéu ma thi
nghiém hudng dén 12 4nh hudng clia chiing
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Bang 5: Anh hudng ctia ndng do dudng dén su sinh trudng va hinh thanh hoa

Forget-me-not in vitro sau 30 ngay nuoi ciy

Nghiém Néng d6 Chiéu cao cdy (cm) S6 chbi/cay (chdi) $6 hoa/cdy (hoa)
thite dwong (gL} Sucrose Glucose Sucrose Glucose Sucrose Glucose
5-1 20 1043 = - -
1L61¢ 048 +100® 258+052° 2.00+0,85 0.002 0.08 £0,29=
5- +
52 30 1;’;;)* 1084 £149 258+£067° 258067 0,002 042 +£0,522
5-3 40 14,64 +
> l=ﬁﬁa 11.57+130% 342079 308+£067° 0,17+07392 1.00+0,74"
-4 30 14,10+
g 05863 1231143 325075 558+£131° 033£049 350+£0524
5-5 +
2 60 1?’;1 828+110° 308+100% 258+131% 042+052* 233£1.12¢°
5-6 70 1241+
> l=10b 407+0,634 375+£1.10* 133+050® 133078 1.11+0.33"
5-7 90 11,93 =
> 1,6'._-"1’ 0.0 467123 0.0 242+131° 0,00
CV (%) 2,99 6.51 7.58 18,81 68.34 3245

(Ghi chii: Trong ciing mot cot, cdc gid tri trung binh c6 ki tu theo sau giong nhau khéng

c6 su khdc biét vé mdit théng ké véi do tin cdy P = 0,05 (Ducan’t test).)

lén qua trinh hinh thanh hoa Forget-me-
not in vitro. Do do, chiing toi sé quan tam
hon dén nhiing két qua nhu s nu, sb hoa,
ti 1€ nu ra hoa.

Két qua thu dudc sau 15 ngay nudi cy
cho thay, su ra hoa & cdy Forget-me-not
phu thudc 16n vao ndng do dudng trong
moi trudng. CA4 hai thi nghiém déu hinh
thanh hoa khi ting nong do dudng. Diéu
nay c6 thé lién quan dén ti 1¢ C/N trong
moi trudng, khi ting ndng do dudng luong
C s€ tang cao. Do do, ti 1€ C/N sé cao, kich
thich cam ting ra hoa. Két qua nay tring
v6i nghién cifu vé vai tro ctia dudng trong
su ra hoa in vitro & nhiéu cdy trong nhu
cay long dém [23] va cay tre [24].

Két qua & Bang 5 va Hinh 1a cho théy,
khi ting ndong do dudng trong moi trudng,
ciy sé rit ngin thdi gian sinh truéng sinh
dudng va budc vao giai doan sinh san sém
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hon, dic biét & hai miic ndng dd 70 va
90 g/L glucose cho thoi gian ra hoa sém
nhat (ngay thd 7). Tuy nhién, ciing & hai
muc ndng do nay xuat hién su chét di cta
mau. Piéu ndy phi hop véi nhan dinh ctia
Beverley (2007), thuc vat dép ting su bién
dong dinh dudng tu moi truong (cac stress)
bing cach khéi dong chuong trinh ra hoa
sém hon nhim dam bao thdi gian ra hoa,
két qua va tao hat truée khi chét [5]. Viée
tang ham luong dudng trong moi trudng co
thé gy stress cho cdy khién cdy rit ngin
thoi gian sinh trudng sinh dudng, nhanh
chéng budc vai giai doan sinh sin va chét
di. Mat khac, hién tugng nay xay ra la do
yéu cau vé chét va luong dinh dudng ctia
moi loai thuc vat 1a khac nhau, moi loai c6
mot gi6i han vé chit dinh dudng thich hop
cho qua trinh sinh trudng, phat trién dic
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trung cta né. Pdi véi Forget-me-not, khi
cac mau chdi dudc nudi trong moi trudng
c6 ndng do glucose 90 g/L, cdc miu hau
nhu bi chét sau vai ngay nuoi cly. Vi viy,
day c6 thé néi 1a gidi han trén clia nd. Két

Ty 1€ ra hoa (%)
100
100 -

90
80
70

€0 52.46
50

38.89
40

30
19,44

12,50
0
30 40

16,61

20 -

10

417
P
20

0

50 60 70 90

Ham lugng dwong (g/L)

Sucrose Glucose

Hinh 1: Anh hudng cta ndng d6 dudng va
loai dutng 1én ti 1€ ra hoa Forget-me-not

in vitro sau 30 ngay nuoi cay.

qué tif Bang 5 va Hinh 1 ta thiy, ti 1é ra hoa
khi stt dung glucose cao hon han sucrose
& cac muc nong do tuong ung. Ti 1é ra
hoa cao nhat khi st dung glucose v6i nong
do 70 g/L (100%) con ddi vé6i sucrose 1a
& nong do 90 g/L (52,46%). Diéu nay c6
thé gidi thich, sucrose 1a mot disaccharide,
trong khi do glucose la monosaccharide,
khi dudc bé sung truc tiép vao moi truong
cy c6 thé dé dang hip thu carbohydrate
tu glucose hon. Do dd, n6 lam tdng nhanh
ham luong carbon trong té bao, dan dén ti
1€ C/N tang 1€n kich thich qua trinh tao hoa
cao hon. Piéu nay cho thiy, dudng glucose
khong cho biéu hién tot vé su phat trién
sinh dudng nhu sucrose nhung no lai la tac
nhan c6 tic dong manh mé 1én qua trinh
sinh san ctia cdy. C6 thé thiy, glucose 1a
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ngudn carbon hiéu qua giy cdm ing ra hoa
in vitro ciia gidng nay.

Tuy nhién, chua thé két luin nghiém
thiic cho 100% ti 1€ ra hoa (70 g/L) la
mtc ndng do tot nhit cho su ra hoa &
Forget-me-not. O thi nghiém véi glucose,
s6 luong hoa trén ciy cao nhit (3,50
hoa/cdy) dat dudc khi st dung nong dd 50
g/L chu khong phai 70 g/L (1,33 hoa/cay)
(Bang 5). Bén canh do, chiéu cao cay ciing
giam 1o rét, cao nhat tai nong do 50 g/L
(12,31 cm) va thip nhét tai nong do 70
g/L (4,07 cm) (Bang 5). Két qua nay cho
thiy, su hién dién ctia carbon véi ndng
dd cao da phan nao tc ché qua trinh sinh
trudng va su hinh thanh hoa & Forget-me-
not. Nguyén nhan cua hién tugng nay la do
duong 12 ngudn carbonhydrat quan trong,
day ciing 1 tic nhan gy nén 4p suét thim
thau, ting ham lugng glucose trong mdi
trudng. Diéu nay ciing dong nghia vdi viéc
tdng ap suét thAm thiu. Mai trudng c6 ap
sudt thAim thiu cao vudt qui ngudng sé
khién té bao mat nuéc, gia ting ham luong
acid abscisic, gidm hd hip. Chinh vi thé,
cac cdy trong moi truong c6 ham lugng
dudng cao ting trudng cham, lugng chdi
hoa thdp hon han cidc mdi trudng khic;
dong thdi, toan bo chodi hoa déu cé ti 18
ra hoa dat 100%. Diéu nay thé hién rd qua
cdc nghién ctu vé su ra hoa cla ciy khd
qua (Momordica charantia L.) [17], cay
Kinnow mandarin [4].

Nhin chung, dutng c6 vai tro quan trong
trong nghién ciu su ra hoa Forget-me-not
in vitro, mdi trudng nudi cly giau dudng
glucose cho hiéu qua ra hoa cao hon moi
trudng st dung dudng sucrose & nong do
tuong ung. Hay ndi cach khac, glucose la
ngudn carbon chinh cho su chon luva qua
trinh gy cam tng ra hoa in vitro trén doi
tuong nay. Bén canh d6, moi thuc vat co
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mot gidi han vé nhu cau dudng riéng cho
qué trinh hinh thanh hoa, ddi vé6i Forget-
me-not, ndng do dudng glucose 50 g/L cho
két qua tot nhat.

F. Anh hudng ciia d thodng khi lén su
hinh thanh hoa Forget-me-not in vitro
Mot vai nghién ciu gan diy cho thay,
do thoang khi cua mdi truong anh hudng
manh mé dén sinh trudng ciing nhu qua
trinh hinh thanh hoa cua thuc vat [8],
[25]. Pong thdi, qua qua trinh ciy chuyén
Forget-me-not, ching toi nhan thiy c6 su
khac biét rd rét vé kha ning hinh thanh
nu hoa khi st dung nut bong gon khong
thAm so véi film nylon. Trong thi nghiém
nay, chung t6i su dung ba loai nut day
khac nhau (film nylon, bong gon khong
thAm, film nylon c6 gin mang Milipore
mot 16p va hai 16p) nham khdo sit dnh
hudng cua do thoang khi 1€n sy hinh thanh
hoa Forget-me-not in vitro. Két qua Bang
6 cho thdy, su khac biét rd vé mit théng
ké & cic chi tiéu chiéu cao cdy, sb lugng
nu hoa/cdy va ti 1€ ra hoa. Nghiém thic
6-3 (st dung film nylon gin hai 16p mang
Milipore) c6 chiéu cao cdy la cao nhat (dat
13,13 cm) va thip nhit & nghiém thic 6-
4 (dat 9,88 cm), tuy nhién, nghiém thuc
6-4 (stt dung film nylon gan mot 16p mang
Milipore) cho s6 nu hoa/cy cao nhit (3,58
nu/ciy) va ti 1& ra hoa dat 89,72%. Pong
thoi, qua qua trinh theo doi thi nghiém,
14 cua cac cay trong nghi€m thic st dung
nap day 1a film nylon c6 hién tugng mat
sac to, 14 nho, di dang. Trong khi d6, 14
cay trong céc thi nghiém v6i nut bong gon,
mang Milipore hai 16p va mot 16p c6 kich
thude 14 ting dan va dAm mau hon, mit
14 va phién 14 c6 16ng to. Diéu nay c6 thé
phu thudc vao su trao ddi thoang khi giita
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bén trong binh v bén ngoai binh nudi cly
lam cho ham lugng CO, tang lén giup cho
cy quang hop tot hon, 14 to va xanh hon.
Nhu vy, vai trd nudi cly thoang khi trong
nghién ctiu ra hoa in vitro 1a hét stic quan
trong, d6i véi Forget-me-not, nghiém thiic
film nylon c6 gan mdt 16p mang Milipore
12 t6t nhét. Két qua nay ciing tuong tu nhu
nghién cuu cua Goncalves et al. (2007),
cac cdy Herreria salsaparilha nudi cly
trong cic binh thodng khi c6 chiéu cao
thip hon, it d6t hon, trong luong tudi
thap hon va trong luong kho cao hon so
v6i nhitng cAy nudi ciy trong binh khong
thoang khi [2], cly torenia cling tuong tu
[8].

G. Tong hop cdc yéu té6 dnh hudng lén
qud trinh hinh thanh hoa Forget-me-not in
Vitro

Qua két qua tif nhitng thi nghiém khéo
sat anh hudng don 18 ctia ting yéu t6 nhu
tudi mau, moi trudng khoang, cic phyto-
hormone, dudng cing nhu do thoang khi,
moi nghiém thuc ¢ ti 1€ ra hoa khdc nhau.
Tuy nhién, van dé hiéu qua ra hoa sé ra sao
néu ta két hop cac yéu t6 d6 1én cay mot
cach dong thdi van con 1a cau hoi. DE giai
quyét van dé nay, chiing tdi tién hanh thi
nghiém so sanh tdng hop mdi trudng t6t
nhat & cac thi nghiém trén (st dung chdi
dinh Forget-me-not 40 ngay tudi nudi cy

trén moi trudng ZMS c6 bo sung 50 g/L

glucose va st dung nap diy gidy loc mot
16p) dé€ danh gid 4nh hudng dong thoi cla
cdc yéu t6 1én qud trinh hinh thanh hoa in
vitro trén dbi tugng nghién ctiu nay. Két
qua thu dugc 6 Bang 7 va Hinh 2c¢ sau
30 ngay nudi cly cho thiy, nghiém thic
tong hop céac yéu td khio sat cho thiy c6
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Bang 6: Anh hudng ctia d6 thodng khi 1én sy hinh thanh hoa Forget-me-not in vitro sau

45 ngay nudi cly

Nghiém thirc Nip day Chiéu cao cdy (cm) S0 nuhoa/cdy (nu) Ti1é ra hoa (%)
6-1 Film nylon 10,72 + 0.67¢ 1.00 £ 0,742 36.81¢
6-2 Béng gon 12,12 =0,91% 1.50 = 0.67¢ 59,03k
6-3 Milipore 2 1ép 13.13 £ 0,732 2.17+087¢ 80,562
6-4 Milipore 1 1dp 9,88 = 1,344 3.58+0.722 89,722
CV (%) 2,64 4.13 3.85

(Ghi chii: Trong cung mot cot, cdc gid tri trung binh c6 ki tw theo sau gioéng nhau khong

c6 su khdc biét vé mdit thong ké vai do tin cdy P = 0,05 (Ducan’t test).)

Bang 7: Anh hudng ctia mdi trudng tong hop hinh thanh hoa Forget-me-not in vitro

sau 30 ngay nudi cay

Mo Chiéu cao cay Sé nu hoa/cdy Sénu hoa/cdv Tilé ranu Ti1é ra hoa
truomg (cm) (1) (hoa) (%0) (*0)
MS 10,58 £ 1,082 1,50 £ 0,520 0,000 58,33t 0,00k
Témg hop 538027 3.17+£0.78 2920622 1002 97222
CV (%) 7.18 7.87 3002 3,88 5,14

(Ghi chii: Trong cung mot cdt, cdc gid tri trung binh co ki tu theo sau gioéng nhau khong

c6 su khdc biét vé mdit thong ké voi do tin cdy P = 0,05 (Ducan’t test).)

su khac biét rat 16n so véi dbi chiing, ti 18
ra nu dat 100%, s6 nu hoa/cay dat 3,17 nu
va ti 1& nu nd hoa dat 97,22%. Két qua nay
mot 1an nita khezlng dinh, vai tro cuda cac
yéu t6 dinh dudng khoang, ndng do dudng
va loai nit day tdc dong dén qud trinh ra
hoa in vitro trén dbi tuong Foget-me-not.
Bén canh d6, ching tdi nhan thiy rang,
nhiing hoa nd dau tién va kéo dai thdi gian
luu hoa trong vong 07 ngay (Hinh 2d, e) va
hoa Forget-me-not tu thu phén, hinh thanh
hat sau 45 ngay nudi ciy (Hinh 2f, g). Hat
hinh thanh sau d6 dudc gieo trong 6ng
nghiém cho ti 1& ndy mam dat trén 95%.
Nhu vay, vong doi cua hoa Forget-me-not
hoan toan thuc hién trong 6ng nghiém nén
né dugc xem 12 mot dbi tuong 1i tudng dé
nghién ctfu chuyén sau vé sinh 1i thuc vat,
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dinh dudng va co ché sinh 1i tic dong dén
qua trinh ra hoa in vitro hay nghién ciu
vé dot bién chon tao gidng, ciing nhu céc
nghién ctu lién quan khac.

V. KET LUAN

Céc yéu td nhu tudi mau, dinh dudng
khodng, c4c chét diéu hoa sinh trudng thuc
vat, ndong do dudng sucrose va glucose,
do thodang khi 4nh hudng khac nhau dén
qua trinh sinh truéng phat trién va ra hoa
in vitro trén ciy Forget-me-not. Choi 40
ngay tudi 1a ngudn mau phi hgp cho qua
trinh ra hoa (dat 90,85%). Moi trudng
khoang da lugng anh hudng 16n dén kha
ning biét héa chdi hoa, tot nhit trén moi

1
truong ZMS (dat 87,22% sau 45 ngay
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Hinh 2: Anh hudng cia mot s6 yéu td 1én
qua trinh ra hoa in vitro cay Foget-me-
not a: ndong dd dudng glucose khic nhau
(tif trai sang phai tuong ting véi cac ndng
do 20, 30, 40, 50, 60, 70, 90 mg/L); b, c:
nghiém thic tdng hop cac yéu tb khao sat
lén qua trinh hinh thanh hoa in vitro (b-
sau 15 ngay nudi cly, c- sau 30 ngly nuoi
cly); d: cdc giai doan hoa nd trong 6ng
nghiém (2, 3 va 5 ngay); e: duong kinh hoa
trong 6ng nghiém; f: bao phin va nhuy cia
hoa trong 6ng nghiém; g: hat hinh thanh

trong dng nghiém.

nudi cly); moi trudng nudi ciy giau duong
glucose cho hiéu qua ra hoa cao hon duong
sucrose, dat hiéu suit cao nhit trén moi
truong bo sung 50 mg/L glucose (ti 1&
ra nu 90,52%, v6i 3,50 hoa/cay sau 30
ngay nudi ciy). Hau hét cac phytohormone
khdo sat déu tic ché qua trinh hinh thanh
hoa. Pic biét, viéc nudi ciy thoang khi
st dung film nylon c6 gan mot 16p mang
Milipore cho ti 1 chdi hoa cao nhét (3,58
nu/ciy). Thi nghiém tdng hop cic yéu tb
khao sat thi ti 1€ ra hoa dat 97,22%.
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