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TOM TAT

Cay hoa ctc mam xdi la mot trong nhiing loai hoa cdc trong chau phé bién ¢ Viét Nam va trén thé gici. Trong
nghién ctru ndy, cay hoa clic mam xdi duoc nhan nhanh bing ky thuat nudi cay md két hop vi thuy canh. Két qua
cho thy, méi trudng thich hop cho nhan nhanh chdi in vitro 1a MS, sucrose 30 g.L™, agar 7 g.L™* chtra 0,5 mg.L*
BAP thé hién qua chi tiéu thu dugc 1a cao nhat gdbm sé chdi/mau (5,67 chdi/mau), chiéu cao cua chdi tai sinh
(4,30 cm) va sb la/chdi (7,33 la/chdi). Chdi cuc nuﬁi cdy mé duoc nudi cy trén hé théng vi thuy canh chira dung
dich dinh duong la MS, b6 sung NAA 0, 25 mg. L va tao thoang khi giua hé vi thuy canh va méi truong ¢ thoi
diém 15 ngay nudi cay cho ty 1¢ cay clic Song sot dat 98,67% khi chuyén cay ra gia thé hon hop dat, phan chu0ng
va xo dira (50:20:30), cdy sinh truong tét. C6 thé tng dung phuong phap nudi cidy md két hop vi thily canh dé
nhan nhanh cay hoa cic mam x6i trong san Xuét.

Tir khda: Hoa clc, nhan nhanh, nudi ciy mé, k¥ thuat, vi thity canh.

MO DAU

Cay hoa clc la mt trong nhitng loai hoa tréng chau va cét canh phé bién trén thé gi¢i (Zhang et al., 2013). Hoa
cuc rat da dang vé hinh dang, mau séc, kich thuéc, duwgce nhidu nguoi yéu chuong trong d6 c6 hoa cuc mam xéi,
loai hoa dwoc trong phd bién & nhiéu noi cla nwdc ta nhwng noi tiéng honcala & Sa beéc - Dong Thap (Lé Huy
Ham et al., 2012). Cay cic Mam X6i tréng trong gid tre dwoc tiéu thu trén khdp moi mién dat nwéc vao dip Tét
(Tran Van Hau DBang Nguyét Qué, 2009).

Nudi cdy md thye vat la phwong phap dung dé nhan nhanh cay giéng trong thdi gian ngén, tiét kiém khong gian,
cay gidng ddng déu, sach bénh, phi hop cho san xuét I&n. Tuy nhién, phwong phap nay ciing con nhirng tdn tai
yéu cau hda chét va thiét bi, ki thuat va dic biét giai doan rén luyén cay mo thich nghi voi méi tredng tw nhién
con chua cao, dwoc coi la nat that cda viéc ng dung phuwong phap nay trong san Xuét (Chandra et al., 2010)
M6t trong nhirng nguyén nhan chinh lam cho ty 1é sdng so6t thap va qua trinh sinh trwéng phat trién cda cay in
vitro kém trong giai doan ex vitro la do ty 1& quang hop thwc cha cay th4p (Duong et al., 2005). Hé théng vi thay
canh la hé thong nhan giéng két hop gitra vi nhan giéng (nudi cay mo) va thuy canh (Hahn et al., 1996) da ching
minh hiéu qua cua phuwong phap vi thiy canh so véi vi nhan giong trong san Xuat cay hoa cuc trang (Duong et
I 2005). Gan day, da cé mét sd nghién ctvu vé hé théng vi thuy canh cho san xuét cay clc trdng (Hoang et
, 2018), cay hoa oai hwong la xé (La Viét Hong et al., 2018) cuc vang (Bui Thi Thu Hwong et al., 2021). Xuét
phat tw ly do trén, nghlen clru nay nhdm &rng dung wu dlem cua phwong phap nudi cay mo cho nhan nhanh chdi,
sau dé tim kiém cac thong sb vé& dinh dwéng, thoi gian tao thoang khi, nong do chét ra ré va loai gia thé cia hé
théng vi thay canh thich hop cho chdi in vitro phat trién thanh cay hoan chinh véi ty 1& séng sét cao.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu nghién ciru

Cay cGc mam xai in vitro 35 ngay trén méi treong MS (Murashige, Skoog, 1962) dang dwgc nubi céy tai Phong thi
nghiém Cdng nghé Sinh hoc thyc vat, Vién Nghién ctru Khoa hoc va Ung dung, Treong Bai hoc Sw pham Ha Ngi 2.

Hé thdng vi thaly canh duoc thiét ké theo mo ta cta La Viét Hong (La Viét Hong et al., 2018): st dung hdp nhya
PE trong subdt (chiéu cao 10 cm x dwéng kinh miéng 11cm x dwong kinh day 8cm) phla trong long chira mleng
bot bi&n (chidu dai 8cm, chiéu rong 6,5cm, day 2cm, vira véi day hop PE), trén mat miéng bot bién tao cac 16 nhé
(khe hep) dé& gan céac chdi hoa cic mam xai in vitro (c6 chiéu dai 3cm), miéng hdp PE dwoc bao pha kin bdi
mang bao thwc pham.
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Phwong phap nghién ctru

B6 tri thi nghiém

Cac thi nghiém dugc b tri theo kidu hoan toan ngau nhién voi 3 l&n nhéc lai, méi 1an nhéc lai 10 mau, theo d0|
trén 15 mau. Nhan nhanh in vitro cic mam xo6i dwgc nudi cay trén moi trwong MS, sucrose 30 g. Lt va agar7g. L?
(pH 5,7+0,1). Céc binh nudi cegy dworc dat trong phong & diéu kién nhiét dd 25+2°C, anh sang 3000-5000 lux, chu
ky sang 12 gi& sang/12 gid toi. Sau do, choi in vitro dwoc st dung cho nghién ctru ra ré va ren luyén trén hé
thong vi thay canh.

Nhan nhanh chéi cic mam x6i bang phwong phap nudi cdy mé

Poan than cuc mam xdi (1,5 - 2,0 cm) dwoc nudi trong 8 céng thirc Ia mdi trwdng MS, sucrose 30 g. Lt , agar
749. L™ bd sung hodc chét diéu hoa sinh trwéng BAP (6-Benzylaminopurine, Dulchefa, Ha Lan): 0,25; O, 50 0,75
va 1,0 mg. L™ hodc nuoc diva (ND) & nong dé 5, 10, 15 (% viv). DPéi chirng khong bd sung chéat didu hoa sinh
trwéng. Xac dinh cac chi tieu: sé chdi/mau, chiéu cao trung binh cta chdi (cm), sé 1&/ chdi sau 4 tudn nubi cy.

Hoan thién giai doan rén luyén két horp bang vi thay canh
Anh hwéng cda néng dé dung djch vi thdy canh

cac chdi (kich thwac 3 cm) nudi cay vao hé thdng vi thiy canh chira 20 mL dung dich dinh dwéng khac nhau gom
MS, % MS va %2 MS. Tao thoang khi sau 10 ngay. Xac dinh ty I& song sot (%), chiéu cao cay (cm), so ré/cay,
chiéu dai ré (cm) sau 21 ngay nudi cay.

Anh hwoéng cda thoi gian tao thoang khi

Hé thong vi thiy canh chira 20 ml dung dich dinh dw&ng MS, chéi dwoc nudi cdy va che bang mang PE thuc
pham. Tao thoang khi bang cach dung kim cham vao mang bao v&i kich thwéc 2 mm & cac thoi diém: 5, 10 va
15 ngay sau nudi cay. Xac dinh cac chi tiéu gom ty 1& song (%), chiéu cao choi (cm), so la/choi & thoi diém 21
ngay nudi cay.

Anh hwoéng cda ndng dé NAA

Céc chdi cay hoa clic mam xéi in vitro (kich thwéc 3 cm) nudi cdy vao hé thdng vi thiy canh chira 20 mL dung
dich d|nh dwdng MS bd sung NAA (a-naphtalene acetic acid, Dulchefa, Ha Lan): 0,0; 0,25; 0,50; 0,75 va 1,00
(mg.L ) Hé thong duoc tao thoang khi sau 15 ngay nudi cay. Xac dinh céc chi tiéu: ty 1& ra ré (%), chiéu dai ré
(cm), s6 ré/cay, sb la/chdi & thoi diém 21 ngay nudi céy.

Anh hwéng cda gia thé

Cay hoa clic hoan chinh trén hé théng vi thiy canh dugc chuyén Ién bau dét trong chira gia thé gém dat+phan
chuong hoai muc+xo dira theo cac ty 1€ (%): 50:50:0, 50:20:30, 50:30:20. Xac dinh cac chi tiéu ty 1& song sot (%),
sO ré/cay va chieu dai ré (cm) sau 14 ngay sau ra ngoi.

Phan tich théng ké

Sé lieu thuc nghiém duwoc xt ly theo cac tham sb théng ké. Gia tri th& hién trong cac bang la gia tri trung binh.
S sai khac gilra 2 gia tri trung binh dugc kiém tra bang tiéu chudn t-test, sw sai khac gira cac gia tri trung binh
duoc kiém tra bang thuat toan LSD cua Fisher (Flshers Least Significant Difference) v&i a = 0,05 trén phan mém
Excel 2010 (Nguyén Van M3 et al., 2013). Sé liéu thé hién trong bang |a gia tri trung binh va do léch chuan. 0]
céac bang sé liéu, trong cung 1 cdt, ky tw theo sau khac nhau thé hién sw sai khac cé y nghia thdng ké véi a=0,05

KET QUA VA THAO LUAN
Nhan nhanh chéi ctic mam xbi bang phwong phap nuéi cay mo

Nhan nhanh la mét trong nhitng giai doan quan trong ,quyét dinh hiéu qua so voi phwong phap nhan giébng truyén
thong bang giam hom. Trong nghién ctru nay, viéc bo sung BAP hoac nuwdc dira voi nong do khac nhau c6 anh
hwéng dén qua trinh sinh triedng cua chai tai sinh (Bang 1).
Bang 1. Anh hwéng cia BAP va nwéc dira dén qua trinh nhan nhanh chéi ctic mam xoi in vitro
sau 4 tuan nudi cay

Céng Chét diéu hoa, nwéc dira

thi S6 chéi/mau (chdi) Chiéu cao chéi (cm) S6 la/chéi (1)
wce BAP (mg.L?) ND (%)

CT1 - - 1,33° 4,47 9,33

CT2 0,25 - 3,67 3,43 5,67°
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CcT3 0,50 - 5,67° 4,30° 7,33°
CT4 0,75 - 3,33° 3,30° 4,33
CT5 1,0 - 3,33 347" 3,33¢
CT6 - 5 1,67° 3,40° 5,67°
CcT7 - 10 2,00° 3,33° 5,00%
CcTS8 - 15 1,67° 2,80° 4,67

LSDo.0s 1,11 0,70 1,65

D&u (-) thé hién moi triomg khdng chia chét diéu hoa hodc ND, trong cling 1 cét, ky ty theo sau khac nhau thé hién
sw sai khac c6 y nghia thong ké véi a=0,05

Két qua cho thay BAP va ND c6 anh hwéng khac nhau dbi véi qua trinh tai sinh chéi in vitro, cy thé BAP anh
huwdng tich cwe ddi véi qua trinh nay, dac biét & CT 3 khi mdi treong bd sung BAP & néng do 0,5 mg. L™ thi sb
chdi/mAu & cao nhét, dat 5,67 (chdi/mau) (Hinh 1a), Cac CT 1 (BC) va CT 6-8 (bb sung ND) thi sé chdi/mau thap
hon. Xét v& chidu cao cta chdi tai sinh cho thay chi tiéu nay la twong dwong gitra CT 1 (BC) va CT 3 (méi trwéong
bd sung BAP 0,5 mg/l), 1an lwot 1a 4,47 va 4,30 (cm) va cao hon so véi cac CT con lai. Ngoai ra, & CT 1 cé chi
tiéu sé 14/chdi 1a cao nhét (9,33 la/chdi), tiép sau la & CT 3 (7,33 la/chéi), va thap nhat & CT bd sung BAP 0,75 va
1,0 mg/l va nhém CT bd sung, nwéc dira. Nhw vay, xét & cad 3 chi tiéu clia qué trinh nhan nhanh, CT 3 la moi
trwérng bb sung BAP 0,5 mg.L’ !1a thich ho’p dé nhan nhanh chdi ciic mam xdi in vitro. Két qua nay ciing phu hop
v&i nghién clru clia Imtiaz va ddng tac gia (2019) khi cho réng BAP la thich hop dé cdm (ng tao cum chdi & cuc
dai doa (Chrysanthemum morifolium).

Hoan thién giai doan rén luyén két hop bang vi thay canh

Hé théng vi thdly canh dwoc nghién ctvu trén cac déi twong nhw hoa clc trdng (Hoang et al., 2018), cay hoa 043i
hwong la xé (La Viét Héng et al., 2018). D& ap dung hé théng nay trén ddi twong clic mam xdi thi can xac dinh
céac théng sé cua hé thdng nhu loai dung dich, thi gian tao thoang khi, ndng do NAA dé thuc day ra ré va loai gia
thé& dé ra ng6i cay tir hé théng vi thaly canh.
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Hinh 1. Nhéan g|ong cay clic mam xoi bang phwong phap nubi cay mo két herp vi thay canh
a: Tai sinh va nhan nhanh chéi ctic mam xéi in vitro, b: Hé thong vi thdy canh dé ra ré va rén luyén cay hoa clic mam x6i,
c: Cay clic mam xdi trén hé vi thdy canh (sau 14 ngay) dé chuyén ra gia thé, d-e: clic mam xéi trén gia thé sau 14 ngay
va sau 5 thang.
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Anh hwéng cida néng dé dinh dwéng

Thi nghiém nay nham tim ra dung dich dinh du&ng thich hop cho chéi clic mam xai trén hé théng vi thiy canh.
Két qua thu dwoc & Bang 2 va Hinh 1b.

Bang 2. Két qua anh hwéng cia néng dé dung dich dinh dwéng dén sw sinh treéng cuia chdi clic mam xoi

CcT Dung dich dinh dwéng Ty & séng (%) Chiéu cao chéi (cm) Sé la/chéi (14)

D1 Ya MS 63,67b 4,13° 7,67°

D2 ¥ MS 84,33% 457 8,67%

D3 MS 86,33% 5,00% 5,00
LSDg,05 4,15 0,42 1,50

Phan tich cho thdy ndng d6 dinh duéng khoang dung trong hé thong vi thdy canh c6 anh hwéng khac nhau. Cu
thé, khi néng d6 MS tang dan tir ¥, ¥ va 1 thi ty 1& séng cla chdi ciic mam xdi cling ting theo, tir 63,67 den
86,33 (%). Chiéu cao chdi ciing theo quy luat twong tw, cao nhét & D3 (dat 5,00 cm) trong khi d6 chi tiéu s
la/chdi khong c6 sw khac biét & D2 va D3 va 1a hai CT tét hon so véi D1. & dbi twong cay khéac nhau thi can loai
va ndng dd dinh dwéng phu hop, & cay cuc trang la dung dich ¥ MS (Hoang et al., 2018), & 0ai huwong 14 xé la
dung dich MS 10% (La Viét Héng et al., 2018).

Anh hwéng cda thoi gian tao thoang khi

Mtrc d6 thoang khi gitra trong va ngoai cta hé théng vi thiy canh déng vai trd quan trong déi véi sinh trwéng cia
choi cuc vang (Bui Thi Thu Huong et al., 2021).

Bang 3. Két qua anh hwéng cua thi gian tao thoang khi dén sw sinh trwéng cua chéi hoa clic mam xoi

CT Th&i gian tao thoang khi (ngay) Ty lé séng (%) Chiéu cao chai (cm) S6 l&/chbi
K1 5 ngay 58,67° 5,03° 7,00°
K2 10 ngay 86,67" 5,47° 7,33
K3 15 ngay 98,67% 5,67% 7,67%
LSDg,05 2,30 0,63 2,49

Trong nghién ciru nay, chiing t6i xac dinh thoi diém tao thoang khi & cac thoi diém khac nhau. Két qua thé hién &
Bang 3 cho thay ty 1€ song (%) bi anh hwdng r6 rét, ty 1& song cao nhat, dat 98,67 (%) & thoi diem 15 ngay sau
nuoi cay (CT K3), thap nhat & K1 (tao thoang khi & thoi diém 5 ngay sau nudi cly). Hai chi tiéu chidu cao cay va
s0 la/chdi khong cé sy khac biét rd rét & ca 3 cong thirc.

Anh hwong cda NAA

Trong nghién ctru nay, NAA vé&i cac ndng dd khac nhau dwoc bb sung vao hé thdng vi thiy canh, két qua thé
hién & Bang 4 va Hinh 1c.

Bang 4. Két qua anh hwéng cia ndng dé NAA dén sw ra ré va sinh trwéng ctia chéi hoa cic mam xoi

CcT NAA bé sung (mg.L™) S6 ré/choi (ré) Chiéu dai ré (cm) Chiéu cao chdi (cm)
NO 0,00 4,33° 0,70 5,67
N1 0,25 5,67 1,40 7,00°
N2 0,50 4,33° 0,63 5,33
N3 0,75 3,33 0,57 5,00
N4 1,00 2,67° 0,40° 4,67
LSDo,os 1,05 0,22 1,40

Phan tich cho thdy NAA anh hwéng den qua trinh ra ré va sinh trwdng cua chdi clc trén hé thong vi thdy canh.
Cu thé, & ndng d6 NAA la 0,25 mg. L™ & N1, céc chi tiéu thu dwoc tét nhét. S ré/chdi la 5,67 (re/ch0|) chiéu dai
ré dat 1,40 (cm) va chleu cao chdi dat 7,00 (cm) (Hinh 1c) cao hon rd rét so véi cac CT con lai (bd sung NAA:
0,5; 0,75 va 1.0 mg.L ) Két qua nay twong tw nhw cong bd khi nudi cdy odi hwéng 14 xé trén hé théng vi thay
canh (La Viét Hong et al., 2018).
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Anh hwéng cda gia thé dén ty 1é séng

Trong nhiéu nghién ctwu, sau khi chuyén cay tir hé théng nudi cay vi thiy canh ra vuon wom thi déu co ty 1é séng
sot cao (Duong et al., 2005; La Viét Hong et al., 2018). Tuy nhién, sw thay doi hinh thirc nubi cay tir thdy canh
sang gia thé ran (dat hoac hon hgp) s€ it nhieu tao bat lgi cho cay trong.

Bang 5. Anh hwéng cta gia thé dén ty 1& séng (%) cta cay hoa cic mam x6i sau nuéi cay vi thiy canh

CT Pat + phan chuéng + xo dira (%) Ty lé séng sot (%)

G1 50+50+0 67,00°

G2 50+20+30 98,672

G3 50+30+20 91,67
LSDg.05 2,74

Trong nghién ctu nay, gia thd gdm dét, phan chudng va xo dira dwoc tron véi ty & khac nhau nham tim kiém gia
thé phi hop dé ra ngdi cay hoa cic sau vi thiy canh. Két qua cho thay ty & séng sét cao nhat & G2 va dat
98,67% sau 14 ngay (Bang 5, Hinh 1d). Tiép tuc theo déi sw sinh trwédng cla cay nay sau 5 thang cho thay cay
sinh trwéng va phat trién t6t (Hinh 1e). Nhw vay, hén hop dat+phan chudng+xo dira (ty 1& 50:20:30) la thich hop
dé ra ngdi va tréng cay ciic mam x6i c6 ngudn gbe tir vi thiy canh.

KET LUAN

Qua trinh tai smh va nhan nhanh chdi clc mam x6i dwoc thuc hién bang nudi cdy chdi trén moi treong MS,
sucrose 30 g. L*, agar 7 g.L™! bd sung BAP & ndng d6 0,5 mg. L™, sb chdi/mau la cao nhét (5,67 chdi/mau), chidu
cao cdia chdi tai sinh 14 4,30 (cm) va sb la/chdi 1a 7,33 (Ia/ch0|) Céc - thong sb clia hé théng vi thiy canh cho chéi
cliic mam x6i da dwoc hoan thién. Dung dich dinh dwéng dé nudi cay la MS, thoi gian tao thoang khi la 15 ngay
sau khi dwa cay Ién hé thdng vi thay canh, bd sung NAA 0,25 mg. L™ cho ty 1& cay song s6t cao, cac chi tiéu sinh
trwdng va ra ré cta chdi in vitro la t6t nhat. Sau d6, chuyén cay ra gia thé chira hén hop dat, phan chudng va xo
dira (50:20:30) cho ty |é sdng s6t cao nhat (dat 98,67%).

TAI LIEU THAM KHAO

Bui Thi Thu Hwong,Hoang Thi Thu Hwong, D& Thi Xuan, Nguyén Thi Lwong, DPbéng Huy Gi6i (2021). Nghién ctu anh hwéng
mot sO yeu to dén choi clc vang (chrysanthemum indicum) trong hé thong vi thay canh, Tap chi Khoa hoc va Cong nghé Lam
Nghiép, 2, 021-027. https://jvnuf.vjst.net/vi/article/view/496

Chandra S, Bandopadhyay R, Kumar V, Chandra R (2010). Acclimatization of tissue cultured plantlets: from laboratory to land.
Biotechnol Lett, 32(9): 1199-1205, doi:10.1007/s10529-010-0290-0

Duong TN, Nguyen TD, Truong TTA, Tran PTV, Vu HN, Pham XH, Dinh VK (2005). Microponic and hydroponic techniques in
disease-free Chrysanthemum (Chrysanthemum sp.) production. Journal of Applied Horticulture, 7(2): 67-71.

Hahn EJ, Lee YB, Ahn CH (1996). A new method on mass-production of micropropagated Chrysanthemum plants using
microponic system in plant factory. Acta Horticulturae, 440: 527-532.

Hoang TT, Nguyen BN, Nguyen PH, Vu QL, Vu TH, Truong TBP, Le TD, Nguyen HL, Duong TN (2018). A system for large-
scale production of chrysanthemum using microponics with the supplement of silver nanoparticles under light-emitting diodes.
Scientia Horticulturae, 232: 153-161, 2018.

Imtiaz M, Khan MA, Jalal F, Bo O (2019). Rapid in vitro propagation of chrysanthemum morifolium through shoot bud explants.
Pakistan Journal of Botany, 51(3): 1093-1098.

La Viét Hong, Chu Blrc Ha, Ta Thi Thu Hoai, Nguyén Thi Thiy Mai (2018). Thiét ké hé théng vi thdy canh don gian cho quy
trinh ren luyén cay hoa 0di hwong la xé (Lavandula dentata L.). B4o cdo Khoa hoc - Hgi nghj Khoa hoc Céng nghé Sinh hoc
toan quéc 2018, 1672-1676, Nxb Khoa hoc Tw nhién va Céng nghé.

Lé Huy Ham,,Nguyén, Thi Kim Ly, Lé Prc Thao, N.K Dadlani, Nguy&n Xuan Linh, Pham Thi Ly Thu, Trinh Xuan Hoat (2012). Ky
thudt san xuat mét so loai hoa, Nxb Nong nghiép, Ha Noi.

Murashige T, Skoog F (1962). A Revised Medium for Rapid Growth and Bio Assays with Tobacco Tissue Cultures. Physiologia
Plantarum, 15(3): 473-497.

Nguyén V&n M4, La Viét Héng, Ong Xuan Phong (2013). Phuong phap nghién ciu sinh Iy hoc thuc vat (Methods in plant
physiology), Nxb DHQG Ha Ndi.

Tran Van Hau, Dang Nguyét Qué (2009). Anh hudng cia thoi gian chiéu sang bd sung 1&n sy phat trién nu hoa va pham chét
chau hoa cuc mam xdi (Chrysanthemum morifolium). Tap chi Khoa hoc Trurong Pai hoc Cén Tho, 11: 88-96.

Zhang J, Chen S, Liu R, Jiang J, Chen F, Fang W (2013). Chrysanthemum cutting productivity and rooting ability are improved
by grafting. The Scientific World Journal, 286328. https://doi.org/10.1155/2013/286328

851



CONG NGHE SINH HOC NONG NGHIEP

RAPID PROPAGATION OF CHRYSANTHEMUM SP. BY TISSUE CULTURE
COMBINED WITH MICRO HYDROPONICS
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SUMMARY

Chrysanthemum is one of the popular potted flowering plants in Vietnam and the world. In this study,
chrysanthemum sp. was rapidly propagated by tissue culture combined with micro-hydroponics. The study
results showed that the best medium for shoot propagation in the in vitro stage was MS supplemented with
sucrose 30 g.L ™, agar 7 g.L?, and 0.5 mg.L™ BAP with the number of shoots/explant was 5.67, the height of
shoots was 4.30 cm and the number of leaves/shoot was 7.33. Tissue-cultured chrysanthemum shoots were
cultured in a micro-hydroponic system containing MS nutrient solution, supplemented with 0.25 mg.L™ NAA,
and after the cultured 15 days, creating ventilation between the microponics system and environment; the
survival rate was highest and reached 98.67% when transferred to a substrate mixed with soil, manure, and
coconut fiber (50:20:30), and the plants grew well. It is feasible to rapidly multiply chrysanthemum plants in
production using the tissue culture method in conjunction with micro-hydroponics.
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