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Abstract: Trong nghién ctru ndy, cay vi thuy canh va cay vi nhan giéng duwoc trong tai viedn wom nham
theo ddi kha nang ting tredng va ra hoa cuia cay ciing nhu hiéu qua nhan giéng ctia 2 phuong phép nay.
Bén canh d6, cac cay cic vi thuy canh duwgc trong thit nghiém voi quy mé 1én ¢ dong rudng. Két qua
nghién ctru cho thdy sy tang treong cta cay cuc trong hé thdng vi thiy canh khi chuyén ra vuon wom sau
4, 6, 8 va 10 tuan déu t6t hon so véi cay ctic nudi cdy in vitro & vueon wom. Cay vi thiy canh ¢ chiéu cao
16n hon so véi cay vi nhan giong khi chuyén ra vueon wom. Nhitng cdy vi thiy canh khi trong ¢ vieon wom
(15 tuén) cho ra hoa sém hon khoang 1 tuan so v6i nhitng cdy vi nhéan giéng (16 tuan) va kha nédng tang
tredng caa cay vi thuy canh la t6t hon cay vi nhan giéng ¢ giai doan ra hoa thé€ hién cac chi tiéu nhu chiéu
cao cay (87,53 cm), s8 hoa/cay (18,33 hoa) va kich thudc hoa (3,60 cm) khi so sanh véi cay khong ngat nu.
Cay vi thuy canh khong ngét nu va ngét nu cho ra hoa déu va dep. Ngoai ra, cay vi thiy canh c6 kha ndng
thich nghi cling nhu sinh tredng va phat trién t6t khi duoc trong thir nghiém quy mo 16n 6 giai doan dong
rudng.

Tue khoa: cdy clg, ra hoa, sinh treong va phat trién, vi nhan giéng, vi thuy canh
1 Mo dau

Chuyén cay ra vueon wom la giai doan rdt quan trong trong quy trinh nhan giéng thuc
vat, n6 quyét dinh t6i chi phi san xuat cling nhu gia thanh cay giong. Vi vay, su thanh cong cua
qud trinh nay nay phu thudc vao chét luong cay gidng ctia giai doan ra ré in vitro, diéu kién
cham sdéc ¢ vueon wom, gia thé trong, phan bon cling nhe mot sd yéu t6 ngoai canh khac. Trong
dé, chat luong cua cay giong la mot yéu td rat quan trong. Vi nhan giong da duoc chiing minh
la phwong phap hitu hiéu d€ nhan nhanh giéng cay trong vdéi s6 luwgng 16n trong thoi gian
ngan. Tuy nhién, phuong phap nay van con mot s han ché [10]. Su thanh céng ctia phuong
phap vi nhan giong phu thudc rat nhiéu vao kha nang thuan hoéa cay giong trong diéu kién
vuon wom. Trong diéu kién vi nhan gidng, cay gidng da quen voéi nhitng diéu kién nudi ciy ly
twong, dén giai doan vuon wom d€ thich nghi, cay gidng phai chong chiu véi nhiéu tac nhan bat
loi bén ngoai nhu: chénh léch nhiét d¢ gitra ngay va dém, cuong dd anh sang cao, diéu kién
nudi cdy khong vo trung do dé dé bi nhiém n&m, khuan... Nhiing su thay doi nay lam cho kha
nang thich nghi cting nhu sinh trieong va phat trién ctia cay giong giam dang ké [5], [9].
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Hé thong vi thuy canh la hé thong nhén giéng két hop gitta vi nhan giong va thuy canh.
bay la mot phuong phap cd tiém nang trong san xuat ciy giéng. Phuong phap nay ké thira
nhiéu wru diém ctia kj thuat thity canh va phuong phép vi nhan gidng, c6 thé khac phuc mot s&
han ché cua phuong phap nhan giéng truyén thong [7]. Hoang Thanh Tung va cong su da
thanh cong thiét 1ap hé thong vi thiy canh hop nhua véi gia thé mang ni 16ng va ciing chiing
minh duwoc rang sy sinh tredng clia cay cdc trong hé thdng nay t6t hon so véi su sinh truong
cua cay cuc trong hé thong vi nhan giéng [2], [3], [4]. Bén canh d0, cdc nghién ctu ctia chinh
nhém tac gia da chi ra réng viéc b sung nano bac vao moéi treong nudi cay gip gia ting su
sinh trudng cua cay cling nhu han ché duoc cac vi sinh vat trong moi treong nudi cdy. Pen LED
ciing duoc ting dung trong nghién ctru nay va két qua cho thdy cé su gia tang chat luong cay
giong cling nhu gia tang ty 1¢ sdng sot va thich nghi ¢ giai doan vueon wom. Tuy nhién, trén day
mdi chi 1a nhitng két qua budc dau; d€ danh gid hiéu qua thuc su cua phwong phap vi thuy
canh can phai trong cay cuc dén giai doan ra hoa. Nhitng cay vi thuy canh va cay vi nhan giéng
duoc trong va cham séc 6 vueon wom dén giai doan ra hoa dé€ danh gia hiéu cta ctia phuong
phép vi thiy canh duoc trinh bay trong nghién cttu nay.

2 Vatliéu va phuwong phap nghién ctru

2.1 Vatliéu
Thuc vat

Cay ctc (Chrysanthemum morifolium) vi thiy canh [4] va cay vi nhan gidong 2 tuan tuoi
duoc trong the nghiém & veon dén giai doan ra hoa.

Maéi truong nudi cay

Vi thuy canh: moéi truong ¥2MS [6] (M6i truong MS giam Y2 khoang da luwong) b6 sung 7,5
ppm (Dung dich nano bac véi nong d6 la 500 ppm do Vién Cong nghé Moi treong cung cap voi
cac hat nano bac c¢6 kich thudc trung binh < 20 nm), khong bo sung chat diéu hoa sinh trudng,
khong hap khtr trung va pH = 5,8 [4].

Vi nhan giéng: moi truong 2MS, khong b6 sung chat diéu hoa sinh truedng, hap khoe
trung va pH =5,8.

2.2 Phwong phap nghién cttu
Kha nidng sinh truéng va phat trién ctia ciy vi thily canh va ciy vi nhin giéng & giai doan

vuon wom

Cay vi thity canh (100 cay) duoc trong va cham séc tai vuon wom nham theo déi kha nang sinh
treong va phat trién cua cdy, danh gia hiéu qua nhan giong ctia phwong phap vi thuy canh. Cay
vi nhan gidng (100 cay) duoc st dung lam ddi ching.
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Panh gia kha ning ra hoa caia cdy vi thay canh va ciy vi nhan giéng 6 giai doan vuon wom

Céc cay cuc trong 2 hé thdng nudi cdy duoc theo doi tdi giai doan ra hoa. Trong d6, cay vi
thtty canh sau khi ¢6 nu dwoc chia lam 2 16 thi nghiém nham danh gia chat lugng hoa ctic chim
va cuc don.

Trong thtt nghiém v6i quy mé 16n ¢ dong rudng
Cay vi thuy canh (1.000 cdy) duoc trong thit nghiém tai Céng ty gidng mién Nam (Xa Da
bon, Lam Ha, Lam Déng) véi quy md 16n ¢ giai doan ddng rudng.

2.3  Diéukién trong
Diéu kién nuéi ciy in vitro

Diéu kién tai phong nudi cdy mo6 ctua phong Sinh hoc Phan tir va Chon tao giéng cay
trong (Vién Nghién ctru Khoa hoc Tay Nguyén): may diéu hoa dugc sit dung dé€ duy tri nhiét
d6 phong nudi cay vao khoang 25 + 2 °C, quang ky chiéu sang 16 gio/ngay (quang ky duoc st
dung phé bién trong nghién cttu in vitro cay trong), cuong do chiéu sang 4045 umol.m2s?, do
dm twong d6i 50-55 %.

Diéu kién nuéi ciy ex vitro

biéu kién tai vueon wom thuwc nghiém ctia phong Sinh hoc Phan tit va Chon tao giong cay
trong — Vién Nghién cttu Khoa hoc Tay Nguyén véi diéu kién nudi cady nhu sau: nhiét do ban
ngay 27 + 2 °C; nhiét d6 ban dém 14 + 2 °C, 6 &m 65-70 %, anh sang duoc che phu 50 %, gia thé
la d&t mun dugc cho vao bao nylon den c¢6 duong kinh miéng la 20 cm, day la 20 cm, cao 15 cm.

Diéu kién trong ngoai dong rudng

Nhiét d6 vao thoi diém trong thie nghiém dao dong trong khoang 15-27 °C, 46 4m 75-85
%. Lam dat: bon 16t bang phan chudng: 100-150 kg/100 m?, phan 1an 20-30 kg/100 m?2.

Trong cay con: cay duoc trong déu véi khoang cach la 15 x 15 cm.

Viéc chiéu séng cho hoa ctic vao ban dém béang hé thong den dién chiéu sang ¢ giai doan
cay con (tir lac trong dén 30 ngay sau trong) c6 tac dung lam tang chiéu cao cay, tang ty 1é no
hoa, hoa to, d6 bén dai va né dung thoi diém mong mudn. Diéu chinh chiéu sang theo chu ky
10 phut sang va 20 phat t6i (Tt 8h30 t6i — 2h45 sang). Bong den duoc diéu khién boi bo hen gio
(Timer).

24  Phuong phap xit ly thong ké

Mbi nghiém thitc 13p lai 3 lan. S6 liéu duoc xtt ly va phan tich bang phan mém Microsoft
Excel 2010 va SPSS 16.0 theo phép thtt Duncan véi p < 0,05 [1].
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3 K&t qua va thao luan

3.1 Kha ning sinh truéng va phat trién ciia cdy vi thiy canh va cdy vi nhéan gidng & giai
doan vueon wom

Hiéu qua nhan gidong ctia phuong phap vi thuy canh cay cuc da dwgc chiimg minh so véi
phuong phap vi nhan gidng. Tuy nhién, d€ ¢é cai nhin tong quat hon vé phuong phap nay, cac
cay vi thuy canh va cay vi nhan giéng duoc trong thit nghiém dén giai doan ra hoa.

Sy tang truong cta cay vi thuy canh khi chuyén ra diéu kién vuon wom sau 4 tuan, 6
tuan, 8 tuan va 10 tuan déu t6t hon so voi cay vi nhan giong cd diéu kién twong ty & vuon wom
(Hinh 1 va 2). Cay vi thuy canh ¢6 chiéu cao 16n hon so véi cdy vi nhan giéng khi chuyén ra
diéu kién vuon wom (Hinh 1). Sau 2 tuan 6 vuon wom, chiéu cao cay ctc vi thuy canh dat 12,50
cm 16n hon so véi cay vi nhan gidng 1a 9,20 cm. Chiéu cao cay ctc vi thuy canh (21,30 cm; 35,75
cm; 54,70 cm; 35,45 cm) sau khi chuyén ra vueon wom t6i wu hon so véi cay ctc vi nhan giong
(13,50 ecm; 19,30 cm; 37,30; 60,20 cm) sau 4, 6, 8 va 10 tudn ¢ vieon wom (Hinh 2).

Hinh 1. Cay ctc vi nhan gidng va vi thiy canh ¢ giai doan vueon wom. a: 4 tuan tudi; b: 6 tuan tudi;
¢: 8 tuan tudi; d: 10 tuan tudi
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Hinh 2. Cay ctc vi nhan giéng va vi thuy canh ¢ giai doan vueon wom

Sau 12 tuan ¢ giai doan vieon wom, cac cay vi thuy canh bat dau bung nu. Pén tuan thi
13 thi hau hét cac cay ctc déu bung nu (Bang 1). S6 nu ghi nhan duwoc trén mdi cay 1a tir 16-20
cai (Hinh 3). Trong thi nghiém nay, nhitng cay ctic sau khi ra nu dugc chia ra 2 16 thi nghiém: 16
thtr nhat — gitt nguyén tat ca nu hoa; 16 thit hai — ngat tat ca cac nu phu va chi € lai nu chinh
(Hinh 3). Céac chi tiéu theo doi nhu s0 14, chiéu rong 14, chiéu dai 1a, s6 ré va chiéu dai ré hau
nhu khong cé su khac biét gitta cdy vi thuy canh va cay vi nhan giong khi chuyén ra diéu kién
vuon wom.

Chuyén cay ra vuon wom la giai doan cudi cung trong nhan giéng thuc vat, ciy giong
phai thich nghi v6i diéu kién quang tu dudng; vi vay, chat luong cta cay giong khi chuyén ra
vueon wom déng vai tro quyét dinh dén sy thanh cong ctia phuong phap nhan giéng. Trong vi
nhan giong, cdy giéng sinh trwong va phat trién trong diéu kién ly twong (moi truong duoc
kiém soat, diéu kién nudi cdy vo trung...); do d6, khi chuyén cay giong ra diéu kién vueon wom
(d6 &m thédp, cuong d6 anh sang cao hon va diéu kién khong vo trung) cay gidng can phai cd
khoang thoi gian nhét dinh d€ thich nghi. D6i véi cay ctc, khoang thoi gian nay la 5-7 ngay, su
sinh treong va phat trién cta cay cuc ¢ giai doan nay la khong dang ké. Trong khi do, cay vi
thiy canh (diéu kién nudi cay khong can v trung, giai doan ra ré va thich nghi gan nhu xay ra
cung lug, b8 sung nano bac vao moi treong nudi cdy gitp gia tang sy sinh tredng cua cdy clng
nhu lam giam mét s6 vi sinh véat trong mdi truong nudi cdy...) c6 thé thich nghi voi diéu kién
vuon wom; do dd, sy sinh trwdng ctia cay cuc tdt hon so vi cdy cic nudi cdy trong vi nhan

giong.
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3.2

Kha nidng ra hoa ctia cdy vi thity canh va cy vi nhan gidng & giai doan vieon wom

Nhiing cay vi thuy canh khi trong ¢ diéu kién vuon wom déu cho ra hoa sém hon

khoang 1 tuan so voi nhitng cdy vi nhan giong (Bang 1). Sau hon 15 tuan ¢ diéu kién vueon

wom, tat ca cay vi thuy

canh déu ra hoa (Hinh 3 va 4).

Két qua cua thi nghiém nay cho thay, kha nang sinh treong va phat trién cua cay vi thuy
canh la cao hon cdy vi nhan giéng ¢ giai doan ra hoa thé hién cac chi tiéu nhu chiéu cao cay

(87,53 cm), sd hoa/cay
ngat nu (Bang 2).

(18,33 hoa) va kich thwedc hoa (3,60 cm) khi so sanh véi cay cuc khong

Bang 1. Céc giai doan phat trién ctia ciy vi nhan giéng va cay vi thuy canh & giai doan vuon wom

Ra nu (tuin)

Ngat nu (tuan)  Bung nu (tuin) Ra hoa 100 % (tudn)

Vi nhén giéng 12,5-135 ) 14-15 16

Vi thiy canh 12 12,5-135 13-14 15-15,4
(ngat nu)

Vi thiy canh ) 13,5-14,5 15-15,4
(khong ngat nuy)

Ghi chii: (-)*: Cdy ciic khong ngdt nu.

Bang 2. So sanh kha nédng sinh trudng, phat trién cta cay vi nhan giéng va ciy vi thily canh

0 giai doan ra hoa

Vi nhan giéng (\Ifligt;i); :anh X; ;iljz)canh (khong
Chiéu cao ciy (cm) 76,17° 86,132 87,532
S6 14/cay 35,332 37,002 37,332
Chiéu dai 14 (cm) 8,272 8,332 8,372
Chiéu rong 14 (cm) 6,207 6,437 6,272
DPuong kinh than (mm) 6,672 7,332 7,502
Sé hoa/cay 16,000 1,00¢ 18,332
Puwong kinh hoa (cm) 3,27¢ 8,83a 3,60

Ghi chui: *Cdc chiv cdia, b
Duncan.
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Hinh 3. Cac giai doan ctia cy ctc vi thiy canh khéng ngét nu. a: Cay ctc 10 tuén tudi; b: Nu ctc 12 tuan
tudi; ¢, d, e, f: Hinh thai nu ctc sau tuan thit 13 ¢ giai doan vuon wom

Hinh 4. Hinh thai hoa cay ctic vi thity canh ngét nu ¢ giai doan vuedn wom
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Cay vi thuy canh khong ngat nu va ngat nu cho ra hoa déu va dep (Hinh 5 va 6).

Hinh 5. Hoa ctia cay ctc vi thity canh khong ngét nu sau 16 tuén ¢ giai doan viedn wom

Tuy theo muc dich lya chon hoa ctic don hay chum ma ta c6 thé chon phuong phap phu
hop. D&i véi hoa ctic chiim, muc dich ctia ngét nu chinh nhdm tap trung dinh dudng dé cay
nudi cdc nu nhanh, ngat nu kip thoi sé lam hoa né dong déu hon, mat d6 phan nhénh ciing t5t
hon, gi tri thwong pham ctia canh hoa sé cao hon. Tt ltic ngat dién (sau khoang 30 ngay trong
& vuon wom) dén ltc ngat nu khoang 4-5 tuan, ngét bé nu chinh va dé lai trén ciy hoa it nhat
4-6 nhanh hoa nho. D6i v6i hoa don (1 hoa trén mot cay) thi thao tac nguoc lai, chi ngét nu phy,
con d¢€ lai nu chinh. Ngét nu phai kip thoi nhidm tranh ¢4 hoa bi cong, hoa s€ bi nhé do dinh
duwdng khong dt nudi hoa chinh [8].

Nhiing két qua ghi nhan dugc mot Tan nita cho thay rang cay ctc sinh treong tot trong
hé thong vi thuy canh thi ciing cho sy sinh treong tot ¢ giai doan veeon wom. Kha nang ra nu
(s0 nu/cay), chiéu cao cay, duong kinh than ciing nhw kich thude hoa cta cay vi thuy canh 16n
hon so v¢éi cay vi nhan giong.

Cay ctic dugc ngat nu hay khong ngét nu déu cho ra hoa déu, dep cing nhu kha ning ra
hoa sém hon so vdi cay vi nhan giong. Ttr nhitng két qua ctia nghién ctru nay, phuong phap vi
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thuy canh thuc su cho hiéu qua trong nhan gidng ciy ctic véi s6 luong 16n, b chat luong tot, cd
kha nang thich nghi va sinh trudng tt ¢ giai doan vuon wom.

Trong tht nghiém v6i quy mé 16n & dong rudng

Sau 4 tuan trong thtr nghiém ¢ dong ruéng véi quy mo 1on (Hinh 7a), cac cay cuc thich
nghi t8t va cho su sinh trudng nhanh. Cay déu, map va kha nang ra ré méi t6t. Dén tuan thi 8,
cay cuc ¢6 bd 1a phat trién manh, day va ¢6 mau xanh dam (Hinh 7b). Bén tuan thit 12 ciy cuc
bat dau bung nu (Hinh 7 ¢, d). Dén giai doan nay, ching tdi cling tién hanh chia ra 2 16 thi
nghiém: 16 th nhat ching toi ngét tat ca nu bén chi git lai nu chinh va 16 tht 2 la giw lai tat ca
cac nu (Hinh 7e, f). Khi trong thit nghiém 6 giai doan dong rudng, két qua ghi nhan duoc tuong
tw voi nhitng cay ctc trong ¢ diéu kién veeon wom.

Hinh 6. Hoa ctia cay ctic vi thity canh ngét nu sau 16 tuan ¢ giai doan vieon wom
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Hinh 7. Cay ctc trong thit nghiém ngoai déng rudng véi quy mo 16n. a: 4 tuén; b: 8 tuén; ¢, d: 12 tuén; e, f:
sau 12 tuan.

4  Kétluan

Tt nhiing két qua nghién cttu cho thay cay vi thuy canh cho kha nédng ting trudng, ra
hoa va hiéu qua t6t hon so véi cay cuc vi nhan gidong khi chuyén ra diéu kién vuon wom. Ngoai
ra, cay vi thuy canh c6 kha nang thich nghi cling nhu ting trudng t6t khi duoc trong thi
nghiém quy mo 16n 6 giai doan dong rudng.

Loi cdm on: Dé'hoan thanh nghién civu nay, nhom tdic gid xin chin thanh caim on sw tai tro kinh phi cia
dé tai “Nghién cibu tic dong ciia hat nano kim logi 1én khd ning tdi sinh, sinh truéng, phat trién va tich
lity hoat chit trong qud trinh nhdn ibng vé tinh mgt s6" cdy trong co gid tri kinh té"cao ¢ Vigt Nam”
thudc Hop phiin IV: “Nghién citu co ché’tic djng va dinh gid an toan sinh hoc ctia cic ché phdm nano
dwege nghién ciru trong dw dn”, ma s6: VAST.TD.NANO.04/15-18.
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GROWTH ABILITY AND FLOWERING OF CHRYSANTHEMUM
MORIFOLIUM DERIVED FROM MICROPONIC SYSTEM

Hoang Thanh Tung! 2, Luong Thien Nghia!, Truong Thi Bich Phuong?, Duong Tan Nhut"
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Abstract: In this study, microponic plantlets (100 plantlets) and in vitro plantlets (100 plantlets) were
planted in greenhouse to evaluated growth and flowering ability as well as efficiency propagation of 2
methods. In adittional, microponic plantlets were grown on a large scale in the field. The results showed
that the growth of Chrysanthemum morifolium derived from the microponic system after 4, 6, 8 and 10
weeks in ex vitro were better than those grown in micro-propagation, there are similar conditions in the
greenhouse. Plants derived from the microponic system have a higher height than that of the plants for
micro-propagation when transferred to greenhouse. Plants in the microponic system (more than 15 weeks)
were flowering about 1 week earlier than those micro-propagation (16 weeks) and the growth and
development of the plants in microponic system are more optimal than that of the micro-propagation in
the flowering period, plant height (87.53 cm), number of flowers/plant (18.33 flowers) and flower size (3.60
cm) as compared to non-budded flower. Plants cultured in the microponic system don’t break buds and
buds are cut to flow evenly and beautifully. In addition, plants cultured in microponic systems provide
adaptability as well as grows and develops well when grown on field.
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123



