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SU RA HOA IN VITRO CUA CAY DEN XANH (Amaranthus viridisL.) TRONG PIEU
KIEN KHO HAN DO PEG
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TOM TAT: Sr thiéu nuéc 1a mst trong nhiing Yéu 16 quan tong anh heeng dén se phat trién ¢
thuc vit. Se khd lun gay ra i PEG 6000 én s¢ tang treeng aia ré chinh va kich thichusphat trién
ré phu. IAA 2mg/l kich thichusra hoa m théng quais can kéo dai € chinh va kich thichusphat trién
céc ¢ phu. Hogt tinh 1AA ting cao trong khi hat tinh ABA trong & giam munh khi cay chugn tr giai
dogn dinh dréng sang giaifogn ra hoa. Vai trd ga cac clit diéu hoa ting trneeng thec vt trong i

tiwong quan gia phat trén ré va ra hoaduoc thio lugn.

Tir khoa: Amaranthus viridis, Polyethylene Glycol, ph&éirié, sr kho hun, srra hoa

MO PAU

Thuc vat c6 nhéu kiéu dap ung khac nhau
tru6c nhirng diéu kién khod hn dé duy tri cac
hoat dong sinh ly én thiét nhu: tranh han (8
in sau,doéng khi kMu), chu han (sin xuit
nhitng tac nhan lamid stress), thoatam (hoan
tat chu trinh éng trong thi gian ndin, tnroc
khi chét vi han) (Bui Trang Vit 2002, Xiong
va dng sr 2006). BEn xanh la loai thc vat c6
kha nang chiu han tt tiing duoc st dung trong
cac nghiéneu dapung Wi su khd han (Liu va
Stiitzel 2004). Trong bai bao nay; ghat trén
cia b r& va sr ra hoa @a cay En xanhdap
ung wi su khé han nhén 40 do PEG 6000
trong diéu kién in vitro duoc theo d&i. Phan
tich sr bién d6i mé phan sinh, @i tuong quan
gita phét trén & va ra hoa #ng nhr vai tro
cia cac cht diéu hoa &ing trong thre vat da
dugc nghién ¢@u.

VAT LI EU — PHUONG PHAP

Vit liéu

Cay Dén xanh Amaranthus viridisL.) hai
ngay tudi (r& chinh dai khoang 4,2 + 0,5mm
v6i hai tir diép) duoc may mam trongdiéu kién
in vitro tr hat trén mbi toong MSY2
(Murashige va Skoog 1962, khoadg hrgng
giam 50%).

Phwong phap

Khdo sat g phat trién hoa aia cay [En
xanh (Amaranthus viridis L.)

Céc cdy Dén xanh in vitro hai ngay tudi trén
modi truong MSY% dugc chuyén vao cac ong
nghiém cé chira 12ml moéi truong MS'. cod
hodc khong c6 bd sung TAA voi nong do thay
doi tir 0,5dén 2 mg/l. S phat trén hoa (t 1¢ ra
hoa, thyi diém xuit hién hoa)dugc theo dbi
theo thvi gian.

Khdo séat g phat trién ré va ra hoa @a cay
Dén xanh trong diéu kién khd han dwoc tao
bgi PEG
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Céc cay Dén xanhin vitro hai ngay tudi dugc
dit cdy trén moi truong MSY c6 hay khong co
bd sung PEG 6000 (Polyethylene Glycol) véi
ndng do thay ddi tir 0,5 dén 5%. S phat trén
cia b r& (sd lugng #, chiéu dai € chinh, tong
lwong troi cua b rd) va sr phat trién hoa (ti 1&
ra hoa, thoi diém xuat hién hoa) duoc theo ddi
theo thoi gian. Tat ca cic mau cay duoc dat
trong diéu kien anh sang 3.000 = 500lux
(12/12), nhét do 28 + 2C va 4m d6 80 * 5%.

Bién doi hinh thdi va gidi phdu hoc

Hinh thai phat trién ciia bo 1& ciy Dén xanh
in vitro tang truong trong diéu kién kho han
dugc theo ddi va chup hinh qua kinh hién vi soi
nbi. Sy bién ddi ciia mé phan sinh ngon chbi
trong qua trinh ra hoa cua cdy Dén xanh in
vitro dugc quansat bang cach thuc hién cac lat
ct doc qua mo6 phan sinh ngon chéi, nhudém
hai mau (d6 carmin-xanh iod) va quan sat dudi
kinh hién vi quang hc.

Hogt tinh cac chit diéu hoa ting truéng
thurc vit.

Hoat tinh cac chét diéu hoa tang trudng thuc
vat ndi sinh cta bo r& cay Dén xanh in vitro &
giai doan trudc va sau giai doan ra hoa dugc
xac dinh bing sinh tic nghém sau g ly trich
va co hp trén éc ki ban mong Silicagel by,
v6i dung méi di chugn la chloroform:
metanol: acetic acid (80: 15: 5), ahio 32°C.

Xir ly s ligu

Cac $ liéu ghi nhin duoc xi ly thong ké
bing phin mém Statistical Program Scientific
System (SPSS) phiérai11.5.

KET QUA - THAO LUAN

Sw bién d6i cia mé phén sinh va su ra hoa
ciia cAy Dén xanh trong diéu kién in vitro

Trong sy phat trién hoa ciia cdy Dén xanh,
mo phén sinh ngon dinh dudng véi dang dinh
nhon dic trung s& ting manh kich thudc bé
rong dé tro thanh mo phan sinh hoa ty véi dang
dinh bang phing (Hinh 1.1; 1.2), thi diém nay
kich thudc bé rong cia mé phén sinh hoa tu c6
thé dat dén 450 + 4Qum. Trong khi d6, ¢ trang
thai dinh dudng, kich thudc bé rong ciia mo
phéan sinh ngon chi khoang 200 + 3Qum. Cung
v6i mé phan sinh ngon, cac mé phan sinh dinh
dudng & vi tri nach 14 ngay bén dudi ciing xay
ra sy bién d6i twong ty dé trg thanh cac mo
phén sinh hoa tu ¢ nach 1a.

Khi méi hinh thanh, mé phan sinh hoa &
dinh ngn hat dong ko ra caAc md phéan sinh
hoa tr thir cip ¢ ving ngai vi trong khi cac
mo phan sinh hoarté vi tri nach 14 het dong
tao cac m6 phan sinh hoa (Hinh 1.3, 1.4, 1.5).
Mé& phan sinh hoauté dinh ngn sau khi 40
mot sO mé phan sinh hoartthir cip 5 tiép tuc
tao cac md phan sinh hoa bémétlva sau cung
s tr¢ thanh md phén sinh haa dinh ngn.
Duong nhr hoat dong aia mé phén sinh hoat
& Vi tri nach la §n gibng hat dong aia md
phan sinh hoaytthir cip din xuit tir md phan
sinh hoat ¢ dinh ngn. Cac mé phén sinh hoa
khi dugc tao ra € tiép tuc phan hoaab cac o
quan hoaté hinh thanh mt nu hoa hoan cimh
(Hinh 1.6; 1.7).

Nhu vy, khac wi Dendrobium md phan
sinh hoa & luén duy tri nét ving € bao @c

dam bao cho & kéo dai vado nu hoa cho phat
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hoa (Tinh Gim Ta va Bui Trang \ét 2006) thi
& Dén xanh, mo pan sinh hoa tw tré thanh mo
phén sinh hoa trén cung tuong tu nhu cach phat
trién ciia hoa Tim Phi (Nguyén Thi Luyén va
cong sy 2008).

IAA kich thich sr ra hoa ém ding nhr gia
ting ty 1& ra hoa cay Bn xanh. Méi toong
MS¥2 b sung IAA i cac rong do tir 0,5dén
2mg/l déu tao dugc hoa m hon so i cac cay
trén méi trong d6i ching MSY%. Hyn nira, s
gia ting mng do 1AA tir 0,5dén 2mg/l din d&én
s gia &ing i 1é ra hoadic biét la ti 16 nay dat
ti 16 100%¢ ngay thir 67 trén moi trong cé B
sung IAA 2mg/l (Bing 1). Su hién dién cta nu
hoa déu tién dugc ghi nhan dudi kinh hién vi
soi ndi ¢ cdy Dén xanh 55 ngiy tudi ting
truong trén cac moi trudng MS% co bd sung
IAA trong khi & cay Dén xanh ting trudng trén
mbi truong MSY 1a 94 ngay tudi. O thoi diém
nay, cac nu hoa da cé 14 dai mau xanh bao
ngoai canh hoa, nhi va nhuy (Hinh 8.1).

Anh hwéng cia sy khd han Ién sy phat
trién ré va ra hoa cay Dén xanh in vitro

Phan & PEG tb, c6 du trdc chéi khdng
thAim nudc, khong b hip thu Wi thuc vat,
thuong dugc ar dung nhr mot tac nhan gay ra
su khé han trong cac nghiénia in vitro & mot
s6 cay h dau, Nho, Ca chua, & (Berg va
cong sr 2006).0 cay Din xanh, g hién dién
cia PEG trong mdi trong nudi dy cin manh
st kéo dai @éa © chinhddng thyi kich thich g
tao moi ré phy va gia #ing trong hrong troi bo
r&. Céac béu hien thayddi nay aia b r& duoc

ghi nhin ré nHit & cay Dén xanh #ng turong

trén moi taeong MSY2 c6 PEG 1% trong giai

doan tir 24 d¢én 38 ngay téi (bang 3 va 4)Pic
biét, hoa chixuét hién trén méi teong MSY2 c6
bd sung PEG 1%¢di ty & 33% ¢ 55 ngay tdi
(Bang 2). Nhr vay, khac i Arabidopsis
thaliana, sr can phat trén caa @ chinh kich
thich sr ra hoa ém (Tran Nguyén Ngoc Sa,
2009),6 Dén xanh g ting $ ré phu va tong
lwong troi ca hé ré da rat ng’n thoi gian ra hoa
trongdiéu kién khd hin duoc tao bsi PEG.

Sw thay dbi hoat tinh cac chit diéu hoa
ting trwéng thwe vat

Hoat tinh IAA trong € ting manh khi cac
cay chugn tir giai doan dinh drdng (38 ngay
tudi) sang ra hoa (55 ngaydiy ¢ méi trong
c6 b sung IAA 2mg/l héc thip hon khi duoc
b6 sung PEG 1% va khéndpi & moi tnrong
khdng cé g tao hoa Bang 5). Sy gia ing hait
tinh aia IAA ngi sinh la @n thiét cho qué trinh
ra hoao cay D&n xanhin vitro. Mat khac, IAA
dugc biét dén nhr mot tac nhan gay kich thich
tao s khéi ré nhung cin ting treéng cac s
khoi nay (Bui Trang Vét, 2000). C6 & trong
truong hpp nay, IAA kich thich g ra hoa ém
thdng qua tadong cin ar tang teong dai ¢a
r& chinh va kich thichus tao nhidu r& phu.
Nguoc voi TAA, hoat tinh ABA gidm trudc va
sau su ra hoa tao diéu kién thuan loi cho su
hinh thanh co quan hoa. Sy khé han do PEG
1% lam gia ting hoat tinh ABA trong ré ciy
Dén xanh & thoi diém true va sau khi ra hoa
da kéo theo sy giam ty 1¢ ra hoa cua cac cay
tang truong trén mdi truong nay. Theo Sharp
va cong sur (2009), chinh sy gia ting ABA tir ré
dudi diéu kién kho han can sy cam ung ciia mo

phén sinh trong qua trinh ra hoa & cay
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RhododendrorNhu vy, & cdy Dén xanh ABA
déng vai tro én sr phat trén hoa va chinkiéu
nay da lam gim ty I¢ ra hoa @a cac cay Bn
xanh ting trong trongdiéu kién khd hin so
voi cac cay Bn xanh &ng tuong trén moi
truong co b sung 1AA 2mg/l.

Toém hai, didu kién han d& thicday Dén xanh
rat ngin chu trinh phat t#n vsi nhitng biéu
hién ¢ r& nhr r& phu méi hinh thanh nkiu
nhung K can kéo dai, tong lrong gia #ing
manh sau khi & chinh b can, tr d6 thicday
hinh thanh hoadsn. Haat tinh 1AA cao drong
nhue thich lyp cho giaidoan ra hoa va ABA
dugc sin xuit nhidu trong diéu kién khod han

g6p phin cin sr phét trén hoas cay Dén xanh.

KET LUAN

Trong s phat trén hoa cay Bn xanh, md
phén sinh hoaxté dinh ngn haat dong .o mod
phan sinh hoa thcip va méd phan sinh hoa.
M6 phan sinh hoatd vi tri nach la chcé thé
tao md phén sinh hoa.

S khd han gay ra bi PEG 60006 nong
d6 1% hdic sr bd sung IAA vao méi trong
nudi dly kich thich g ra hoa ém cing nhr gia
ting % 1¢ ra hoaé cay Dén xanh #ng trdng
trongdiéu kién in vitro.

Trén mdi trong c6 & ra hoa ém va nanh
(MS¥2 Wi IAA 2mg/l), hoat tinh 1AA trong €&
tang va hat tinh ABA giam khi cay chugn tir

giai doan dinh drong sang ra hoa.

IN VITRO FLOWERING OF AMARANTHUS VIRIDIS L. IN PEG-INDUCED
DROUGHT CONDITION

Huynh Thi Diem Phuc, Trinh Cam Tu, Phan Ngo Hoang
University of Science, VNU-HCM

ABSTRACT: Water deficit is one of the most important factaffecting plant physiology and

development. Drought induced by PEG6000 inhibitedinmroot and stimulated lateral root

development. 2mg/l IAA supplemented in MS%2 medisesaearly flowering by suppressing main root

elongation and stimulating lateral root developmertie increasing of IAA and decreasing of ABA in

root are necessary in Amaranthus viridis floweriRgples of plant growth regulators on the relatioipsh

between root development and flowering were diszliss

Key words:Amaranthus viridis, drought, flowering, Polyethye@lycol, root development.
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Hinh 1.1. M6 phan sinh dinh dudng & dinh ngon ciy Dén xanh 52 ngay tudi trén méi truong MSY; vé6i dinh nhon
va hai phéc thé 14

Hinh 1.2. Mo phén sinh hoa ty & dinh ngon cay Dén xanh 52 ngay tudi trén méi truong MSY ¢ IAA 2mg/|

Hinh 1.3. M5 phén sinh hoa ty & dinh ngon ciy Dén xanh véi m6 phén sinh hoa ty thir cip dugc tao ra tir ving
ngoai vi.

Hinh 1.4. Mo phén sinh hoa ty & vi tri nach 14 (cdu trac dinh nhon gin gidng mé phan sinh dinh dudng)

Hinh 1.5. M5 phéan sinh hoa tu & vi tri nach 14 véi m6 phén sinh hoa dugce tao ra tir ving ngoai vi

Hinh 1.6. M5 phéan sinh hoa tu & vi tri nach 14 véi mot ny hoa phat trién tr mo phan sinh hoa

Hinh 1.7.Mo phan sinh hoa tu (a) va nu hoa dang kéo dai cudng (b)

Hinh 1.8.Cac nu hoa cdy Dén xanh 55 ngay tudi trén méi truong MSY: c6 bd sung PEG 1%
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Bang 1.Ty 1¢ ra hoa cdy Dén xanh tang truong ~ Bang 2. Ty I¢ ra hoa cAy Bn xanh ting trudng trén

trén moi trudng MSY ¢6 bd sung TAA mbi trudng MSY: ¢6 b sung PEG

MS¥2 Thoi gian (ngay toi) MSYs Thoi gian (n@y tioi
38 55 67 38 55 67 73
boi chang 0 0 0 Dai ching 0 0 0 0
IAA 0,5mg/I 0 33,3 50,0 PEG 0,5% 0 0 0 0
IAA 1mg/l 0 25,0 50,0 PEG 1% 0 33,3 33,3 50
IAA 2mg/] 0 | 556 | 1000 || PEG25% | 0O 0 0 0
PEG 5% 0 0 0 0

Bang 3.Sy thayddi chiéu dai € chinh (mm) aa by r& cay Dén xanh trén méi truong MSY: ¢ bd

sung PEG
MSYs Thvi gian (ngay tdi)
10 17 24 31 38
Déi ching 31,3+3,6’ 51,0+1,8% 61,7+3,3" 78,0+1,2° 83,044, 7
PEG 0,5% | 34,8+2%* 42,5+2 81 57,646,3 73,3+3,3% 73,7+1,9%
PEG 1% 35,3+4 %" 53,3+4,8% 65,242,851 59,3+3,0+% 73,7+6,4%
PEG 2,5% 46,8+2°F 60,0+1,5* 66,0142 64,014, 9= 62,612,917
PEG 5% 52,3+43 58,0+2,6°~ 61,7+4,8"’ 65,7+3,41% 64,744,481

Cac miu tr kém theo sawsrung binh va saiégchuin biéu hién sr khac bét theo dongr mirc p = 0,05
Céc chir s kém theo sawsdrung binh va saidchuin biéu hién s khac bét theo &t ¢ mirc p = 0,05

Bing 4. Sy thayddi tong $ ré phu cay Den xanh trén moi trong MSY2 c6 b sung PEG

MSY%s Thoi gian (ngay tai)
10 17 24 31 38
Déi chirng 6,0+1,0*" 5,7+0,3" 7,0+1,5" 7,3+0,3% 14,0+0,6**
PEG 0,5% 6,313 6,0+0,6 6,3+0,3" 6,7+0,7’ 10,3+0,9"
PEG 1% 8,7+1% 9,3x0,3' 10,3+0,9%° | 13,7+2,3% 32,0+2,%°
PEG 2,5% 11,0+138* | 16,0+2,8" 14,7+2,6" 15,0+2,5°° 17,3+1,2*
PEG 5% 14,0415 12,8+1,8% 12,0+1,5° 15,0+2,9° 17,7+1,2*

Cac miu tr kém theo sawsrung binh va saiégchuin biéu hién sr khac bét theo dongy mirc p = 0,05

Céc chir s kém theo sawsrung binh va saidchuin biéu hién s¢ khac bét theo @t ¢ mirc p = 0,05
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Bing 5.Hoat tinh cac cht diéu hoa &ing trong thre vat & bo ré Dén xanh trén méi trong MS Y ¢6
b sung IAA 2mg/l hay PEG 1%

M®i truong Ngay ti Hoat tinh trong duong (mg/l/g tong hrong troi)

IAA ABA Zeatin GA;
MS % 38 0,7+0,0 8,3+0,5 1,7+0,7 4,7+0,4"
55 0,4+0,0 7,7+0,4 1,5+0,3* 5,6+0,4
MS %, IAA 2mg/| 38 0,3+0,1 2,9+0,0 0,4+0,0 2,3x0,1
55 1,5+0,4 0,7+0,2 0,5+0,1 1,9+0,2
MS %, PEG 1% 38 0,5+0.2 6,4+0,5 0,8+0,2 3,4+0,7
55 1,0+0,2* 19,4+1,3 1,7+0,F 3,8+0,3°

Céc chir 6 kém theo sawsrung binh va saidgchuin biéu hién s¢ khac bét theo @t ¢ mirc p = 0,05
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