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TOM TAT

Sw ra hoa tir chéi ndch & Cam chuéng gom 3
giai dogn chinh: hoa tu, tuong hoa, va tang truong
hoa. Cwong d¢ hé hdp tang tir giai doan dinh
duong sang ra hoa, va cac giai doan ra hoa co

cwong dg hé hdp cao nhw nhau. Qud trinh phdt

trién tir dinh dudng sang tuwgng hoa di cing véi s

tang hoat tinh auxin, gibberellin, ty 1¢ auxin:
cytokinin cao, va khoi phdt su kéo dai long cua

cudng phdt hoa. Qud trinh chuyén tiép tir trong
hoa sang tang truong hoa cé hoat tinh auxin va
cytokinin tang, ty 1é auxin:cytokinin va hoat tinh
GA;s giam. Choi nudi cd’y in vitro cé thé tao nu hoa
voi ty Ié cao theo hai cdch : dwoc kich thich boi
auxin trén moi truong MS co IAA 0,25 mg/L, hodc
boi cytokinin trén moi truong MS c6 BA 0,25
mg/L.

Tir khéa: ra hoa in vitro, twong hoa, Cam chudng, Dianthus caryophyllus L., chat diéu hoa tang truong thuc vat

MO PAU

Cim chudng Dianthus caryophyllus L. 1a cay
song tir di€p, than thao, c6 hoa dep vdi mau séc da
dang, dugc trong phd bién dé 1am hoa cit canh co
gia tri kinh té cao tai nhidu nude va ca & Viét Nam.
Nhiéu nghién ctru v& anh hudng cua cic nhén t&
ngoai sinh nhu nhiét d9, quang ky, dinh dudng
khoang. .. 1én sy ra hoa & cdy Cam chudng da dugc
cong bd [1-4]. Tuy nhién, cac bién ddi ndi sinh
trong su ra hoa hiu nhu chi duoc tip trung phan
tich & cay mo hinh Arabidopsis thaliana [5, 6].

Céc nghién ctu & A. thaliana chimg minh,
trong md phan sinh ngon, WUS biéu hién trong
ving trung tim td chirc, & ngay bén dudi cac té bao
gbc, trong khi STM biéu hién trong khip mé phan
sinh trir cac vi tri tao so khéi, dé tao cac nhan td
sao ma WUS va STM. WUS gitp duy tri trang thai
sinh san cia té bao gdc, trong khi STM can su
phan hoa cua cac té bao c6 ngudn gde tir nhom té
bao gbc. Auxin & ndng d6 cao can biéu hién STM

va didu hoa am sinh tong hop va hoat tinh
cytokinin. Ti I¢ auxin: cytokinin cao va gibberellin
& ndng d6 cao cam tng sy thanh I4p md phén sinh
hoa. Auxin khong chi danh déu vi tri trong so khéi
hoa, ma con giup kéo dai chi nhi [6].

Nghién ctru "Anh hudng ctia cac chat didu hoa
tang trudng thuc vat 1én su ra hoa in vitro & cay
Cam chu6ng Dianthus caryophylius L." dwoc thyc
hién nhdm phén tich mot s6 bién d6i vé hinh thai
va sinh 1y ciia mé phén sinh ngon chdi trong sy ra
hoa & cay Cim chudng, dudi anh hudng ciia cac
chit diéu hoa tang truong thyc vat.

VAT LIEU VA PHUONG PHAP
Vit liéu thi nghiém

Phat hoa cép 2 tir cdy Cam chudng Caesar
Dianthus caryophyllus L. dugc trff)ng & thanh phé
Pa Lat, dwoc cit va chuyén vé Thanh phd Ho Chi
Minh trong vong 16 gio.

Chdi nach & giai doan dinh dudng da cho ra 1-
2 cip 14, cao 1-2 mm, & vi tri gan gbc trén cubng
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phat hoa cép 2 duoc sir dung trong nudi ciy in
vitro (Hinh 1).

Choi nach ¢ vi tri gin gbc trén cudng phat hoa
cép 2, va & cac giai doan dinh dudng, tugng hoa
va tang truong hoa dugc sir dungdé quan sat hinh
thai, do cuong do ho hép va xac dinh hoat tinh cac
chét diéu hoa ting trudng thyc vat.

Vit ligu sinh tric nghiém gdm: khiic cit diép
tiéu lha Oriza sativa, t di€p dua leo Cucumis
sativa L., va cAy mam xa lach Lactuca sativa L.
Phuong phap nghién ciru
Quan sdt hinh thdi gidi phdu

Céc lat cit doc qua chdi nach & cac giai doan
phat trién khac nhau dugc quan sat dudi kinh hién
vi quang hoc.

Céc lat cit bang tay dugc ngam trong dung
dich Javel 15 % (15 phut), acetic acid 3 % (5 phut),
va nhu¢m véi dé carmin va xanh iod (15 phut).

Khi dung méy vi phiu, chdi nach dwoc ¢b dinh
bdi dung dich FAA (ethanol 70 % : formalin :
aceticacid, 8 :1 :1 v/v/v) trong 20 gid, ngdm lan
luot trong etanol 70, 85, 90, 95, va 100°, va n-
butanol dé loai nu6c, sau d6 vui trong parafin tan
chay & 56 °C, trude khi duge cit thanh lat mong 5
pm (bing may vi phdu Microm HM340E). Cac lat
cét parafin mang miu vat duoc dan trén lam bang
gelatin 3%, ngdm 14n luot trong methylcyclohexane,
etanol 100, 95, 85, 70, 50, va 30°, va nudc cét,
trude khi nhudm véi do carmin va xanh iod trong
15 phut [7, 8].

Nudi cdy in vitro

Khiic cit cudng phat hoa dai 0,5 cm mang chdi
nach (& giai doan dinh dudng) & giita dugc lic véi
xa phong trong 10 phut, rira sach bang nudc cit,
lic voi ethanol 70° trong 30 gidy, khir tring bang
calcium hypochlorite Ca(ClO), 7,5% trong 12
phut, va rira sach 5 14n biang nudc cit v tring.

Khuc cit mang chdi nach sau d6 duge dat vao
mbi trudng nudi cdy (sao cho chdi nach & ngay
trén mét moi trudng): MS [9], MS ¢6 bd sung TAA,

BA va GA;riéng 1é & ndng d6 0,25 mg/L, va MS
c6 bd sung GA3 0,25 mg/L két hop véi BA & cac
ndng d6 0,1; 0,2 va 0,3 mg/L.

Su nudi cdy dugc thuc hién & cac diéu kién:
anh sang 2000 % 200 lux, 12 gid chiéu sang/ngay,
22+2°C, 46 4m 70 £ 5 %.

Su phat trién tir chdi thanh phat hoa dugc theo
doi trong 4 tudn: quan sét sy bién doi hinh thai mé
phan sinh ngon in vitro qua cac giai doan ra hoa,
theo dbi thoi gian xuét hién va ty 18 nu hoa bing
mét thuong, va do chiéu cao chdi (tinh tir gbc dén
chop cua cdp 14 trén cung nhin thdy duoc béng mét
thuong) theo thoi gian.

Do cuong do hé hap

Cudng d6 hd héap ciia khuc cit mang chdi nach
(nhu trong sy nudi cdy, nhung khong qua giai doan
khur trung) & ba giai doan: dinh dudng, tuong hoa,
va tang truong hoa duoc xac dinh nho may
Oxylab/LD2 (Hansatech), thong qua su thu khi
oxygen tai cathode bang platin, trong t6i, & nhiét
d6 22 °C, va dugc tinh theo don vi pmol O»/gio/g
trong lugng tuoi.

Xac dinh hoat tinh cdc chdt diéu tdng trueong thuc vat

Céac chét diéu hoa tang truong thuc vat duoc
ly trich tir khiic cit mang chdi nach (nhu trong su
do cuong d6 hd hip), phan doan bang sic ky ban
moéng silicagel, va xac dinh hoat tinh bang phwong
phép sinh tric nghiém: khuc cat diép tiéu laa cho
auxin va abscisicacid, tr di¢p dua leo cho
cytokinin, va cAy mam xa lach chogibberellin [10-
12].

Céc thi nghiém nudi céy in vitro duoc lap lai
3 lan, v6i mdi 1an lip lai gdm 10 mau cho mot
nghiém thirc. Sy do cuong do ho hép va xac dinh
hoat tinh céc chat didu hoa ting truong thuc vét
dugc thyc hién v6i mdi nghiém thure 1dp lai 3 lan,
mdi 14n 0,5 g mau. S lidu thi nghiém duogc xu ly
théng ké bing phan mém SPSS 22.0.

KET QUA VA THAO LUAN
Bién d6i hinh thai giai phiu
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O Cim chuéng Caesar, ciy 5 thang tudi phat
trién tir canh giam, dat tir 17 dén 23 cap la s€ ra
hoa. Nhanh mang phat hoa gdm nhiéu phat hoa tir
cép 1 dén cap 4. Phat hoa & mdi cap déu phat trién
tir chdi dinh dudng, c6 1-5 cdp 14 trén cubng phat
hoa va mdt hoa & dinh s& ng sau khoang 2 tuan.
Sau d6, mot chdi nach tir mot trong hai la cta mbi
cap la nay s& phat trién thanh phat hoa cép ké tiép
(Hinh 1).

Nu hoa

" Chdi duoc dung

22 1am thin higm,
é_- g

da phat trién
thanh phat hoa
Phéit hoa , cap3
Cio 1 - Phe}t hoa
cap 2

J.
\!7

Hinh 1. So d6 ceiu tric nhanh mang phat hoa Cam
chudng Caesar trdng trong vuon, gom nhidu phat hoa
tir cp 1 dén cép 3

Su phét trién tir choi dinh dudng thanh hoa
c6thé dugc chia 1am bdn giai doan chinh (Hinh 2):

- Chdi dinh dudng chira mé phan sinh ngon
cho ra cic cdp 14 trén cudng phat hoa.

- Hoa tu, khi m6 phan sinh ngon bién ddi
thanh mo6 phén sinh hoa tu, véi hai cap 1a bic cua
nu hoa.

- Tugng hoa, khi mo6 phan sinh hoa tu & ngon
bién d6i thanh md phan sinh hoa, vom mé phan
sinh cho ra so khoi hoa (nu hoa) véi 1 vong la dai,
3 vong canh hoa, 1 vong nhi va 1 nhyy. Két thuc
qua trinh twong hoa 1a si bién mét ciia mé phan
sinh hoa, hinh thanh nu hoa véi day du co quan
hoa.

- Tang truong hoa, khi cac so khoi hoa ting
truong dé cho hoa no ddy du. O trang thai ting
truong, nu hoa bit du ting kich thude dang ké, c6
thé quan sat dugc bing mét thuong.

Bién doi cuwong do ho hdp va hoat tinh hormone
tang truong thuc vdt

Cuong d6 hd hap ciia nu nach ting tir giai
doan dinh dudng sang tugng hoa, va gitt & muc
cao khi budc vao giai doan tang trudng hoa. Auxin
va gibberellin ting tur giai doan dinh dudng sang
tuong hoa, trong khi hoat tinh cytokinin ¢ mirc
thip trong hai giai doan nay. Sau dé, auxin tiép tuc
tang manh, gibberellin giam va cytokinin tdng &
giai doan tang trudng hoa. Hoat tinh abscisic acid
khong ddi & ca ba giai doan (Bang 1).

Theo Bang 1, ty I¢ auxin:cytokinin ting tir giai
doan dinh dudng (0,33) dén twong hoa (1,42), sau
d6 giam khi vao giai doan tang trudng hoa (0,98).

Bang 1. Cudng do ho hap va hoat tinh cac chét diéu hoa ting truong thye vat ndi sinh cua chdi nach &
vi tri gan goc trén cuong phat hoa cap 2 cla cay Cém chudng trong trong vuon & cac giai doan ting
trudng dinh dudng, tuong hoa, va tang truéng hoa

Giai doan phat trién Dinh dudng Tugng hoa Tang trudng hoa
Cuong d6 ho ha
(umol Oz/gi(‘)';gg tfong hrgng tuoi) 548+48° 760£2,1% 83,1+38¢
Auxin 0,46 £0,36 © 7,09 £0,57° 21,20 +0,08 2
Hoat tinh twong dwong Zeatin 1,38+0,78 " 5,01 +£0,62° 21,73 +£2,05%
(ng/g trong luong tuoi) Gibberellin 1636 £1,32°¢ 31,93 £2,052 21,64+1,19°
Abscisic acid 749 +2,15% 8,69 +217%2 10,38 1,982

Cac s0 trung binh trong hang voi ky tu khac nhau thi khac biét c6 y nghia ¢ murc p<0,05.
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Hinh 2. Ciu trac ché")i nach & vi tri gin gdc trén cudng phat hoa cip 2 ctia cdy Cim chudng trdng trong vudn qua
cac giai doan phat trién: dinh dudng (A), hoa tu (B), tuong hoa (C) va ny hoa dang tang trudng ¢ dinh cua phat hoa (D)

Xir Iy cic chét didu hoa ting truéng thuc vat

Khuc cit mang chdi nach duoc nudi cdy trén
mbi trudng MS va MS ¢ bd sung cac chét diéu
hoa tang truong thuc vat, riéng 1é hay phdi hop,
déu phat trién thanh phat hoa v&i 3—5 cap 14 trén
cuéng phat hoa, 2 cdp la béc va mdt nu hoa & dinh
(twong tw nhur phat hoa tir cay trdng trong vudn).
Nu hoa in vitro & tht ca cac nghiém thirc déu no
sau 11-13 tudn, k& ca trén méi truong ddi ching
MS (Hinh 3).

Trén méi truong déi ching (MS), chdi bat dau
tugng hoa vao tuan thir 3 (khoang ngay thir 16), va
tang truong nu hoa vao tuan thir 4 (khoang ngay
thtr 22) (Bang 2), tuong (g véi ciu tric cta chdi
va nu hoa ciia cy tréng trong vuon (Hinh 2C va
D). Xt Iy riéng 1¢ IAA, BA hoic GA3 & ciing ndng

d6 0,25 mg/L déu gitp qua trinh tugng hoa, va
tang truong hoa xay ra nhanh hon so véi dbi chimg
(Bang 2, Hinh 3 B va C). Xt 1y IAA 0,25 mg/L va
BA 0,25 mg/L cho ty I¢ nu hoa dat trang thai tang
truong hoa cao nhét, nu hoa ¢6 kich thuéc 16n hon
dbi chimg, trong khi GA; 0,25 mg/L gitp ra hoa
nhanh nht, nhung nu hoa nhé nhur trén méi truong
dbi ching MS (Bang 3, Hinh 3).

GA; 0,25 mg/L két hop v6i BA 1am cham su
tao nu hoa, du ty 1¢ nu hoa tang dan theo n(‘Bng do
BA (0,1; 0,2 va 0,3 mg/L) (Bang 3).

GAs;, IAA va BA & cung ndng d6 0,25 mg/L
déu giup kéo dai cubng phat hoa so v6i ddi chirng
(mdi truong MS), nhung c6 tac dung manh va sém
nhét & tudn thir 2 (Bang 4).

Trang 8



TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE:
CHUYEN SAN KHOA HQC TU NHIEN, TAP 1, SO 6, 2017

Bang 2. Thoi gian phat trién cua chdi nach & vi tri gan gbc trén cudng phat hoa cdp 2 qua cac giai doan
ra hoa trén moi truong MS, MS bo sung TAA, BA hodc GA3 0,25 mg/L

Mbi trudng nudi Thoi gian phat trién (ngay)
cay Dinh dudng Tuong hoa Téng trudng hoa
MS (d6i ching) 0,0+£0,0? 15,7+0,3* 22,3+0,3*
IAA 0,25 mg/L 0,0+0,0? 13,7 +0,7° 16,7 +0,7°
BA 0,25 mg/L 0,0+0,0? 11,7+0,3¢ 16,3 +0,3%
GA30,25 mg/L 0,0+0,0? 9,3+0,9¢ 14,0 £1,0°

Céc s6 trung binh trong cot véi ky tur khac nhau thi khac biét c6 y nghia ¢ mirc p <0,05.

Hinh 3. Phat hoa phat trién tir chdi nach & vi tri gan gdc trén cubng phat hoa cip 2 sau 8 tudn nudi cdy trén mdi
truong MS (A), MS b6 sung IAA 0,25 mg/L (B), BA 0,25 mg/L (C), GA3 0,25 mg/L (D) va phat hoa sau 12 tuan
nudi cay trén moi truong MS bo sung IAA 0,25 mg/L ¢6 ny hoa ¢ dinh da no (E)
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Trong qua trinh ra hoa, hai giai doan tugng
hoa va ting truéng hoa cin nhiéu ning luong tir
hé6 hdp hon giai doan dinh dudng, twong tmg véi
su gia tang hoat tinh cua gibberellin, auxin va
cytokinin (Bang 1).

O Cim chudng, xtr 1y GA3 0,25 mg/L giup kéo
dai cubng phat hoa va sy ra hoa in vitro sém, cho
théy GA3 ¢ vai tro cam tng hodc tao diéu kién
cho ngon nhan kich thich ra hoa, phu hgp vai ly
thuyét vé hormone ra hoa ciia Chailakhyan nam
1936 [13].

Hoat tinh auxin tdng cao tur giai doan tugng
hoa cho dén ting truéng hoa (Bang 1). BS sung
IAA 0,25 mg/L vao mdi trudng nudi cy gitip kich
thich ra hoa & ty 1é cao (Bang 3), pht hop véi két
qué nghién ctru: auxin co vai tro dan ap biéu hién
cua WUS va STM, cac gene chu chdt duy tri tinh
khéng han dinh ciia mé phén sinh ngon chdi & A.
Thaliana [6]:

- Biéu hién STM trc ché tdng hop gibberellin.
Do d6, IAA 0,25 mg/L c6 thé giup ting téng hop
gibberellin, lam cudng phat hoa kéo dai tuong

duong voi cubng cia phat hoa trén méi trudng véi
GA3 0,25 mg/L (Bang 4).

- Biéu hién STM kich thich sinh téng hop
cytokinin. Do d6, su tic ché STM do auxin 1am
giam ham luong cytokinin, tdng ty 1€ auxin:
cytokinin (kich thich ra hoa).

- Mit khéc, IAA con kich thich phan chia té
bao va gitp tang trudng chi nhi, twong ung voi su
tiép tuc ting hoat tinh auxin ¢ giai doan ting
truong hoa (Bang 1), va nu hoa trén moéi truong co
IAA 0,25 mg/L ting truong manh nhit (Hinh 3B).

Cytokinin dugc ching minh 1d mét yéu td
quan trong theo quan diém da yéu t6 trong sy ra
hoad Sinapis alba [5]. Tuy nhién, su tuwong hoa tir
chdi nach voi BA 0,25 mg/L xay ra cham hon so
voi [AA 0,25 mg/L, ¢ 1€ do néng d0 BA cao lam
giam ty 1¢ auxin:cytokinin (can ra hoa). Ciing vi ly
do nay, GA; 0,25 mg/L két hop BA (6 cac ndng
d6 0,1; 0,2 va 0,3 mg/L) lam cham sy tao nu hoa,
so voi xir Iy GA3, IAA va BA riéng 1¢ & nong d6
0,25 mg/L (Bang 3).

Bang 3. Ty 1é ny hoa dat trang thai ting trudng ctia chdi nach & vi tri gan gdc trén cudng phét hoa cép 2
theo thoi gian nudi cay trén moéi trudng MS, va MS c6 bo sung cac chat diéu hoa tang trudng thuc vat

Mai truong Ty 1€ nu hoa (%)
nubi céy Tuin 0 Tuln 2 Tuin 3 Tuin 4
MS (ddi ching) 0,0 + 0,0°! 0,0 + 0,0 0,0 £ 0,0 133+£1,7%
IAA0,25 mg/L 0,0 + 0,0 0,0 +0,0" 88,3 = 6,0°! 96,7 +3,3%
BAO0,25 mg/L 0,0 + 0,0 0,0 & 0,0" 91,7+1,7% 96,7 +3,3%
GA30,25 mg/L 0,0 +0,0¢! 36,7+44%  500+£29%2 51,7+£1,7%

GA30,25 mg/L BA 0,1 mg/L | 0,0 +0,0"

0,0 + 0,0 0,0 = 0,0 26,7+1,7%

GA30,25 mg/L BA 0,2 0.0+ 0,00
mg/L

0,0 + 0,0 0,0 +0,0% 333+1,7%

GA30,25 mg/L BA 0,3 mg/L | 0,0 +0,0°

0,0 = 0,002 0,0+0,0% 433179

Céc s6 trung binh trong c6t v6i s va cac s trung binh trong hang voi ky tr khac nhau thi khac biét c6 y nghia & mirc p <0,05.

Bang 4. Chiéu cao choi nach ¢ vi tri gan goc trén

cubng phat hoa cép 2 theo thoi gian nudi cdy trén moi

truong MS va MS ¢6 bo sung cac chit didu hoa ting truong thyc vat

MOoi truong nudi Chiéu cao choi ndch (cm)
chy Tudn 0 Tuan 2 Tuan 3 Tuan 6
MS (ddi chimg) 0,1 £0,0°! 0,7 £ 0,02 2,8 £ 0,02 2,9+0,3 @
TAA 0,25 mg/L 0,1 +0,0"! 0,6 +0,1 2 2,3+0,1% 6,8 +144
BA 0,25 mg/L 0,1£0,0¢! 0,8+0,1 57+0,9" 8,0 £0,3°!
GA30,25 mg/L 0,1+0,09 2,2+0,2¢ 3,7+0,1% 6,7 + 0,02

Céc s6 trung binh trong cot véi s va cac s trung binh trong hang vdi ky ty khac nhau thi khéc biét ¢6 y nghia & mirc p <0,05.
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KET LUAN

Sy ra hoa cén nhidu ning lugng tir ho hip hon
qua trinh dinh dudng.

- Su tugng hoa di cung vdi su tang hoat tinh
auxin, gibberellin va ty 1¢ auxin:cytokinin.

- Su ra hoa in vitro dugc kich thich boi IAA,
BA hoic GA; ¢ cung ndng d6 0,25 mg/L.

- O cung ndng d6 0,25 mg/L, GA; tac dong
manh 1én sy kéo dai cuéng phat hoa, va BA lam
giam hiéu ung kich thich tao nu hoa cua GA;.

Effects of plant growth regulators on the in
vitro flowering of carnation (Dianthus

caryophyllus L.)
e Nguyen Thi Thu Tram
e Trinh Cam Tu
e  Bui Trang Viet
University of Science, VNU-HCM

ABSTRACT

The flowering of terminal shoot of carnation
has three stages: inflorescence, floral initiation
and blooming. Respiration rate increased in the
transition from the vegetative growth to the
flowering and all the stages of flowering had high
respiration rate. Auxin and gibberellin activities,
the proportion of auxin to cytokinin increased, and
the elongation of inflorescence stem began in the

transition from the vegetative growth to floral
initiation stage are involved. Auxin and cytokinin
activity increased, the proportion of auxin to
cytokinin and gibberellin activity decreased in the
transition from the floral initiation to blooming
stage. Most vegetative shoots became floral buds
by two ways: one way induced by auxin with 0.25
mg/LIAA, and the other by cytokinin with 0.25
mg/L BA.

Keyword: in vitro flowering, floral initiation, carnation, Dianthus caryophyllus L., plant growth

regulators
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