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TOM TAT

Hoa cuc vang (Chrysanthemum indicum L.) 1a mdt trong nhitng loai hoa dep dugc trong phé bién & Viét Nam
va nhiéu nudc trén thé gidi. Ngoai y nghia 1am canh, hoa ctc vang con mang nhiéu gla tri dugc li¢u. Trong
nghién ciru nay, hé thong vi thity canh duoc sir dung nhim bo sung vao k¥ thuat nhan gidng in vitro hién dai &
giai doan tao cay hoan chinh véi sy dédnh gia anh hudng ctia mot $6 yéu td (chét diéu hoa sinh truong thuc vat,
thé tich méi truong dinh dudng, mat do, didu kién thoang khi) 1én sy tang trudng cta chdi cuc vang. Két qua thi
nghiém cho thay chdi in vitro can dugc nudi cay trong hé thong vi thity canh véi thé tich méi trudng 1a 40 ml.
Hon nira, mat 6 5 chdi trén mdi hop s& 1a diéu kién t6t cho su phat trién ciia chdi. Cac chdi duge nhung vao
dung dich IBA & ndng d6 500 ppm trong 20 phit truée khi nudi cdy 1a mot cach xir 1y 1y tuong dé chung phat
trién tt trong hé thong nay. Dic biét, hop vi thiy canh co su két hop duge ca ba diéu kién trén gitip choi hoa
clic vang phat trién tdt nhat voi cac két qua nghién ciru nhu chidu cao chdi 1a 5,27 cm, s6 1& trung binh cua chdi

129,77, chidu dai r& trung binh 14 3,4 cm, va s6 14 trung binh cua chdi la 12,32.
Tur khoa: cuc vang, nhian giéng in vitro, tao cay hoan chinh, vi thiiy canh.

1. PAT VAN PE

Hoa cuc vang (Chrysanthemum indicum L.)
la mét loai hoa tréng chiu va cit canh phé
bién trén thé gidi v6i hang ty canh duoc ban ra
modi nim. Véi mau vang ruc 19, cung voi
huong thom diu nhe, hoa cuc vang dugc cho la
mang dén niém vui, su may mén va tai lc.

O Viét Nam, cay hoa ctic dugc du nhép tur
thé ky XV, ngudi Viét xem hoa cuc 1a biéu
tugng cua sy thanh cao, mot trong bdn loai
thao moc dugc xép vao hang tir quy “ting,
clic, truc, mai”. Khi san xuét duge mo rong,
nhu ciu vé gidng cling ting theo va phuong
phap nhan gidng ciing khong ngimg cai tién.

Cay hoa clc n6i chung va cic vang noi
riéng duoc nhan gidng chu yéu bang phuong
phédp gidm canh. Tuy nhién, phuong phap nay
c6 mot s6 diém han ché nhu hé s6 nhan giéng
thap, chat luong ciy gidng kém vi cic doan
chdi thu nhan tir cady me s€ bi thoai hoa hoac
nhiém virus sau vai thé hé. Do d6, ngudi dan
luén can mot sb lwong 16n cay gidng sach bénh
dé phuc vu san xuét. Bén canh do, cay hoa cuc
c6 thé dugc nhéan gidng nhanh chéng nho cac
ki thuat co ban ctua cong nghé sinh hoc nhu
nudi cdy moé té bao khi sir dung két hop cac
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chat diéu tiét sinh trudong thuc vat trong diéu
kién in vitro (Yulian-Fujime, Okuda, &
Fukada, 1995) (Teixeira da Silva J.A., 2004).
Ngoai ra, hé thong vi thuy canh (microponic
system) 1a h¢ thong nhan gidng két hop giira vi
nhan gidng (micropropagation) va thiy canh
(hydroponic), dugc danh gid 1a mdt phuong
phéap c6 tiém ning trong san xuit cdy giéng.
Phuong phap nay ké thira nhiéu wu diém cua
ky thuat thuy canh va phuong phap vi nhan
giéng, c6 thé khic phuc mot s6 han ché cua
phuong phap nhén giéng truyén thdng nhu:
hién tuong thuy tinh thé, giam bdt su e ché
ctia ethylen do thoang khi t6t (Hahn va cong
su, 1996) con dugc thyc hién trén moi truong
khong can v6 tring ma van thu duge mot sb
két qua (Dwong Tan Nhyt va cong su, 2005).

Viéc ap dung nudi cdy bang vi thury canh da
budc dau thuc hién trén cay cuc va mot s6 d6i
tuong khac, tuy nhién méi thu dugc mat s6 két
qua ban dau nhu 13 khoai tdy (Nhut & cong su,
2006); Gypsophila paniculata L. (Wang &
cong sy, 2013) cac tring (Nhut & cong su,
2005; Hoang Thanh Tung va cdng su, 2015).
Nghién ctru ndy nham ning cao hiéu qua cta
qué trinh nhan giéng vo tinh ciy clc vang.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Chdi in vitro cdy cac vang he
(Chrysanthemum indicum) c6 chiéu cao 3 cm
duogc cit bo phan 14 dudi gbe (con 2 cip 14).
2.2. Gi4 thé va hé thong nudi ciy

Hé théng vi thuy canh (Hinh 1) 1a hop
nhwa tron c6 thé tich 400 ml, dudng kinh day
hop 5,5 cm, duong kinh miéng hop 8,5 cm,
chiéu cao hop 1a 10 cm va 6ng hut nhwa lam
gia thé; dng hat nhua tron c¢6 dudng kinh 1a 1
cm, chiu cao 1a 2 cm. Gia thé duoc tao thanh
boi 12 doan 6ng hut nhya gin voi nhau. Céc
hop nay duogc thiét ké c6 nip ddy, phu hop
voi cac thi nghiém vi thuy canh. M6i truong
nudi cdy 1a moi trudng %MS, pH 5,8 khong
hap khir tring.

Hinh 1. H¢ thong vi thity canh
st dung trong thi nghiém

2.3. Phuwong phap nghién ciru
“Nghién ciru dnh hwéng ciia thé tich méi
truwong nudi cdy dén choi ciic vang in vitro

Dit 5 chdi cuc in vitro vao trong hé thong
vi thiy canh 1a hop thi nghiém chra méi
truong dinh dudng 1a 2MS (méi truong MS
giam mot nira khoang da luong) bd sung 5
ppm IBA. Thi nghiém dugc b tri gdm 5 cong
thire v6i thé tich méi truong thay doi (20, 30,
40, 50 va 60 ml). Sau 2 tuan nudi cdy, theo ddi
cac chi tiéu ty 16 mau ra ré, chiéu cao chdi, sb
14/chdi, s6 ré/chdi, chiéu dai ré, ddc diém chdi.
“Nghién civu dnh hwéng ciia mdt dé méu ciy
dén chéi ciic vang in vitro

Céc chdi clic in vitro duge nudi cdy trong
hé thdng vi thity canh chira 30 ml méi truong
dinh dudng 4MS bd sung 5 ppm IBA. Thi
nghiém duoc bd tri gdm 5 cong thirc voi cac
mat do nudi cdy khac nhau (3, 5, 7, 9 va 11
chdi cay/hop) (Hoang Thanh Ting va cong su,
2017). Sau 2 tuan nudi cdy, theo ddi cac chi
tiéu ty 16 mau ra ré, chiu cao chdi, sé 1a/chdi,
s6 r&/chdi, chiéu dai ré, dic diém chdi.

“Nghién ciru dnh hwéng ciia IBA dén choi
cuc vang in vitro

bat 5 chdi chc in vitro vao hé théng nuoi
ciy vi thity canh 13 hop thi nghiém chira 30 ml
moi truong dinh dudng /2MS (moi truong MS
giam mot nira khoang da luong) véi thé tich va
duoc xur 1y véi dung dich IBA véi céc cach
khac nhau: (1) dwoc nudi cdy trong bd sung
tryc tiép 5 ppm IBA viao moi trudng nudi cdy,
(2) nhung vao dung dich IBA & ndng d6 500
ppm trong 20 phut (tién xur Iy v6i IBA), va (3)
tién xtr Iy voi nude cit (khong bo sung IBA)
lam d6i chimg. Sau 2 tudn nudi cdy, theo ddi
cac chi tiéu ty 16 méu ra r&, chiéu cao chdi, sd
14/chdi, s6 ré/chdi, chiéu dai ré, dic diém chdi.
*Nghién civu anh hwong ciia diéu kién thodng
khi nuéi cdy vi thity canh dén chéi ciic

Céc chdi ctic in vitro sau khi tién xur 1y véi
IBA ¢ ndéng d6, mat d6 va thé tich moi truong
thich hgp thu duogc ¢ cac thi nghiém trén dugc
cho vao hé thong vi thity canh, st dung cac
loai nap ddy khac nhau: bao gébm nip co 1 15
thoang khi (duong kinh mdi 1 12 0,2 cm), nép
c6 3 16 thoang khi (duong kinh mdi 16 1a 0,2
cm), nip co 5 1 thoang khi (duong kinh mdi
16 12 0,2 cm) va nip thuong (khong thoang
khi). Sau 2 tuan nudi ciy, theo ddi cac chi tiéu
ty 16 mau ra ré, chiéu cao chdi, sb 1a/chdi, sd
ré/chdi, chiéu dai ré, ddc diém choi.

2.4. B4 tri thi nghiém va xir li thong ké:

Madi thi nghiém lap lai 3 1dn, mdi 1an lap lai
tor 20 cua 1 cong thic, riéng thi nghi€ém mat
d6, s6 mau dao dong tir 27 dén 33 ciia mdi lan
lan lap lai. S6 lidu dugc xir Iy va phan tich
bang phan mém Microsoft Excel 2010 va phan
mém thdng ké IRRISTAT. Cac gia tri cua sd
liéu trong mdi nghiém thuc 13 cac gid tri trung
binh.
3.KET QUA VA THAO LUAN
3.1. Anh hwéng thé tich méi trwong nudi
cAy dén kha ning ting truéng ciia chdi cic
trong hé thong vi thiiy canh

Moi trudng nudi cy co tac dung cung cip
chat dinh dudng va tao diéu kién sinh thai cho
chdi sinh trudng, phat trién. Két qua thu duogc
sau 2 tuan nudi cdy cho thay, cho du tat ca cac
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chdi déu ra ré (s6 liéu khong thé hién ¢ bang
1), nhung thé tich méi trudng khac nhau co
anh huong rd rét dén kha ning sinh trudng,
phat trién cta chdi cuc vang in vitro trong hé
thong vi thiy canh. O thé tich méi truong 40
ml, chdi cic vang in vitro sinh trudng va phat
trién manh nhat thé hién cac chi tiéu vé chiéu
cao chdi (4,76 cm), sb ré/chdi (6,78 ré) va
chidu dai r& (2,53 cm) (Bang 1). O thé tich moi
truong 20 va 30 ml, két qua ghi nhan dugc cho
thay chdi cuc vang in vitro sinh trudng, phat

trién kém hon, didu nay c6 thé 1a do thé tich
moi trudng it; sau 1 tudn nudi cdy, moi trudng
trong hop chira di can gan hét (con khoang 5 —
10 ml), do dugc chdi st dung va sy bay hoi.
Vi vay, luong dinh dudng cung cdp cho chdi
c6 thé 1a khong du, nén su ting trudng cua
chdi cham lai. Khi ting thé tich méi truong 1én
50 - 60 ml thi cac chdi c6 sb 1& va chiéu dai ré
giam, diéu nay co thé 1a do cac chdi bi ngap
phan 16n than trong moi trudng nén than coi
coc, it ré (Hinh 2).

Bang 1. Anh hudng thé tich méi truwong nudi cdy dén kha ning ting trudng ciia chdi cic vang in vitro

Thé tich
mot ChiCucao o\ oicndi  S6ré/chdi  Chicu dai Pic diém chdi, ré
trudng choi (cm) ré (cm)
(ml)
20 4,3240,02%  6,85+0,20°  4,66+0,08° 2,08£0,10°  Than map, 14 to, r& map
30 4,40+0,02®  6,70+0,20°  4,78+0,38" 2,21+0,09° Than map, l4 to, r& map
40 4,76+0,04*  7,92+0,16* 6,78+0,19° 2,53+0,04* Théan mdp, 14 to, r& trung binh
50 4,43+0,03%  7,08+0,13% 5,08+0,13> 2,26+0,06° Than trung binh, 14 to, r& nho.
60 3,89+0,08°  6,73+£0,18° 3,95+0,15¢ 1,74+0,09° Than coi, 14 trung binh, ré nho.
LSDO,05 0,64 0,21 0,36 0,84
CV(%) 0,8 1,6 3.8 2,1

Ghi chu: Cac chir cdi a, b,c.. trong cung mot cot thé hién su sai khdc co y nghia voi a=0,05

=%

20 ml moi tru"o‘ng 30 ml moi truong

3.2. Anh huéng cia mit dd6 miu ciy dén
kha niing ting truéng cia chdi ciic vang

Sau 2 tudn nudi ciy, két qua bang 2 cho
théy, cho du tat ca cac chdi déu ra ré (sé liéu
khong thé hién & bang), su phat trién cua chdi
cuc vang c6 sy khac biét trong cac hop nuoi
céy c6 mat do khac nhau. Pac bi¢t, & hop co
mat do 5 chéi/hép cho két qua tdt nhat vé
chiéu cao chdi (4,77 cm), chiéu dai ré (7,82

40 ml moi truong
Hinh 2. Choi cuc vang in vitro nuéi cay trong cac thé tich méi trwongkhac nhau

50 ml moi truong 60 ml moi truong

cm). Khi méat do 16n hon 5 chéi/hép thi sy tang
truong cua chdi kém hon nhu chidu cao chdi,
s6 ré, chiéu dai r&, than chdi cling nhé coi, 1a
nhd, va mau 14 vang (Hinh 3). Mat d6 cao qua
khién moi truong khong dap ung du dinh
dudng; ngoai ra, chung che lap nhau nén 1a
khong du anh sang dé quang hop, dan dén sy
sinh truong, phat trién ciia chung kém.
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Bang 2. Anh hudng ciia mat dd miu cAy dén kha ning ting truwéng cia chdi ciic

(cl;lli'?ijl?@@p) Sl'l‘:‘;cﬁ;’ S6 1a/chdi  Sb r&/chbi Crh;?cln?;l Djc diém chdi
3 4224005  7,22+0,11° 5,07+0,13°  2,13+0,03° Than mép, 14 to, xanh, ré trung binh
5 4,77+0,03*  7,82+0,22*  6,93+0,31*° 2,61+0,04* Than map, 14 to, xanh, ré dai
7 4,49+0,01®  6,38+0,46° 5,00+0,13° 2,28+0,02® Thén coi, 14 nho, xanh vang, ré dai
9 4,35+0,01*  593+0,04¢ 3,90+0,13° 1,7240,03¢  Than coi, 14 nho, vang, ré trung binh
11 4,15+0,02°  5,73+0,14¢  2,96+0,11° 1,24+0,11°  Than coi, 14 nho, vang, ré ngén

LSDO0,05 0,47 0,34 0,26 0,11

CV(%) 0,6 2,7 2,9 2,9

Ghi chu: Cac chit cai a, b,c trong cung mot cot thé hién sy sai khac co y nghia voi a=0,05

3 choi/hép

5 choi/hép

3.3. Anh huéng ciia IBA dén kha ning ting
trwéng ciia chdi ciic vang trong hé thong vi
thiy canh

IBA 1a mdt loai hormone thudc nhom auxin
c6 tac dung kich thich sy sinh truong & thuc
vat dac biét la thic déy su sinh trudng va phat
trién ciia bo ré. Trong nghién cu nay, chdi
clic vang in vitro duge xir Iy IBA bang hai
phuong phap khac nhau. Két qua thu dugc sau
2 tuan nudi cdy cho thay, 100% sb chdi clic
dugc tién xir Iy v6i IBA hay nudi cdy trong
méi tudng co IBA ra ré trong diéu kién vi thuy
canh. Piac biét, cac chdi duge tién xir ly IBA

7 choi/hdp

—-p

9 choi/hép 11 choi/hdp

Hinh 3. Chdi ctic trong hé thong vi thity canh & ciAc mat dd nudi ciy khac nhau

v6i néng do 500 ppm cé sy sinh trudéng, phat
trién chdi manh nhit véi chiéu cao chdi trung
binh 1a 4,95 cm, sb 14 trung binh dat 8,55
14/choi, s6 ré trung binh 1a 7,73 r&/chdi, chiéu
dai trung binh ré dat 2,69 cm. Trong khi do,
chi ¢6 16,67% s6 chdi trong cong thuc dbi
ching ra ré, cac dic diém khac ciing kém
(Hinh 4). Két qua nay tuong tu véi nghién ctru
cua Hoang Thanh Tung va cong su (2015) khi
xtr Iy chdi clc tring voi IBA, nhung lai khac
v6i cong trinh cua Nhut va cong su (2005) khi
nudi ciy mot loai cay hoa cuc bang tién xu 1y
chdi in vitro v6i 0-NAA lai cho hiéu qua cao.
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Bang 3. Anh huéng ciia phwong phap xir 1y IBA dén chdi cic vang in vitro

Xirly chdi  Chidu cao sé sé g;‘i: TV 1§ biic difm chii
véi IBA (cm) 14/choi ré/chdi (em) ra ré (%) :
Bosungvao ) 0y 10,03 648:0,19° 3,00£0,05° 2,05:0,03° 100:0,000 Llan trungbinh, ld to, 8
moi trudng nho.
Tienxwly 40500100 8555039 7,73£029° 2,69:0,04° 100£0,00° Than to, 4 to, r nho.
truoc nuol1 cay
Khong xuly 5 051 0,06° 4,85£0,13¢ 0,1740,03 0,16£0,03° 16,6742.89° Than to, I nho, ré nho.
(doi chung)
LSDO0,05 0,18 0,51 0,4 0,41 3,77
CV(%) 1,8 3,4 4,9 1,1 2,3

Ghi chu: Cdc chir cdi a, b,c trong cung mot cot thé hién suw sai khdc co y nghia véi a=0,05

Khéng xir Iy (d6i chitng)

tién xir Iy véi 500 ppm IBA

bé sung 5 ppm IBA vio méi truong

Hinh 4. Chdi ctic vang dwge xir Iy IBA nubi cdy trong h¢ thong vi thity canh

3.4. Anh huéng cia diéu kién thoang Khi
dén khi ning ting truwémg cia chdi ciic
trong hé thong vi thiiy canh

Diéu kién thoang khi ciing 1a mot yéu t6
quan trong anh hudng dén sinh trudng cta cay
trong hé théng vi thuy canh. Trong diéu kién
phong thi nghiém, cho du tat ca cac chdi déu
ra ré (s6 liéu khong thé hién & bang), cac chdi

ctic duoc nudi cdy ¢ cac coc (hop) ma nap cod
0, 1, 3 hodc 5 16 thoang khi (dwdng kinh 16 2
cm) c6 két qua khac nhau. Sau 2 tuan nudi cdy,
sy ting truong cua chdi cuc trong bon hé
thong nudi cdy co su khac biét (Bang 4 va
Hinh 5). Hop ndp c6 3 13 thoang khi thi cac
chdi clic ting truong tot hon vé chiéu cao chdi
(5,27 cm), s6 1 (9,77 1), s6 14 (12,32 13).

Bing 4. Anh hudng ciia diéu ki¢n thoang khi dén kha niing ting truéng ciia chdi clic

Sé 16 oA oA e
thodng/ ~ CIUCUCAO oo ichdi b rE/chdi  Chicu dai Dic diém chdi
P choi (cm) ré (cm)
nap
0 4,76+0,02°  7,75+0,05¢  6,92+0,08° 2,53+0,04¢ Than to, l4 to, r& to
1 4,99£0,03 10,4540,10° 7,92+0,15> 2,81£0,09° Than l trung binh, r& manh
3 527+0,02°  12,32£0,08° 9,77+0,10° 3,40+0,04*° Than 14 trung binh, 18 trung binh
5 5,04+0,04° 11,78£0,25° 6,87+0,19° 3,13+0,04° Than l4 trung binh, r& manh
LSD0,05 0,38 0,24 0,25 0,11
CV(%) 0,4 1,1 1,6 1,9

Ghi chu: Cdc chit cdi a, b, ... trong cung mot cot thé hién sw sai khdc co y nghia voi a=0,05
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016 thodng khi/ndp 116 thodng khi/ndp 3 16 thodng khi/ndp

516 thodng khi/ndp

Hinh 5. Chdi ctic trong hé thong vi thily canh & cac diéu kién nudi cAy thoang khi khac nhau

Duong T4n Nhyt va cong sy (2006) ciing
d3 cho rang, cac chdi trong hé théng vi thuy
canh dbi voi chdi hoa chudng cé chiéu cao,
khéi luong tuoi cao hon va sé 14 nhiéu hon so
v6i hé thdng in vitro. Ngoai ra, cac chdi vi
thiy canh c6 bd 14 xanh t6t hon, than 16n hon
so v6i cac chdi trong hé thdng in vitro. Kha
ning tao ré & cac chdi vi thuy canh manh hon,
cu thé & tuan tha 2 da c6 su xuét hién ré, sau 3
tudn bo ré phat trién manh so véi chdi trong hé
théng d6i chung (in vitro) phai sau 3 tuin méi
bat diu xuit hién rd. Tat ca cac chdi duogc
chuyén ra vuon wom co ty 1& séng sét cao
(98% chdi tir hé théng vi thuy canh), trong khi
d6 chi khoang 80% chdi tir hé thong in vitro
séng sot. Nhu vy, nhitng bang ching rd rang
trong thi nghiém nay, hé thong vi thily canh c6
nhidu wu diém. Hau hét, chdi vi thuy canh
khong can thoi gian nhat dinh dé ra ré va thich
nghi (qua trinh nay dugc xem la quan trong va
tén thoi gian trong hé théng vi nhan giéng
truyén thong). Piéu nay ciing duoc Wang va
cong su (2013) cho rang, cdy nudi trong vi
thuy canh c6 kha nang sinh truong va phat
trién vuot troi hon hin ciy in vitro va ty 18
song sot khi dua ra ngoai vuon wom. Pdi voi
cdy hoa ctic, khi chdi ctic in vitro dugc chuyén
sang hé thong vi thuy canh, qua trinh ting
truong chdi, ra ré va thich nghi xay ra cing
lic, ma lai khong co6 sy bién dang va bién dbi
chte nang. Nhut va cong su (2005) cho ring,
vi thuy canh cling c6 tdc dung lam tang truong
chdi cay cay cic in vitro 3 cm mot cach nhanh
chong Nhiing cy ctc nay da thé hién co nhiéu
tiém nang sinh trudng va ra hoa hon khi ra
ngoai vuon wom nhu cong trinh cua Hoang

Thanh Tung va cong sy (2017) do nudi cdy vi
thuy canh c6 thé han ché hién tuong thuy tinh
thé, giam bét sy e ché cua ethylen (tich liy
diéu kién kin) dén su sinh truong phat trién
cua cay con (Hahn va cdng su, 1996).

4. KET LUAN

Su tang truéng cia chdi clc vang trong hé
théng vi thiy canh dat cao nhit & méi trudng
nudi cdy co thé tich 40 ml véi chiéu cao chdi
1a 4,76 cm, 6,78 ré/chdi, chiéu dai ré 1a 2,53
cm. Trong hé¢ théng vi thuy canh, mat dg 5
chdi/hop cho két qua tot nhat vé chiéu cao chdi
(4,77 cm), sb 1& (6,93 ré), chiéu dai ré (2,61
cm). Chdi ctic vang duoc tién xir Iy IBA -500
ppm trong 20 phut c¢6 cac dic diém vuot troi
v6i chiéu cao chdi 1a 4,95 cm, sb 1a/choi 1a
8,55 14, s6 ré/chdi 7,73 ré va chiéu dai ré 1a
2,69 cm. Hop nédp c6 3 15 thoang khi gitp cac
chdi clic ting truong tot hon vé chiéu cao chdi
(5,27 cm), sb & (9,77 18), sb 1a (12,32 14),
chiéu dai r& (3,4 cm).
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THE EFFECT OF SOME FACTORS ON Chrysanthemum indicum
IN THE MICRO-HYROPONIC SYSTEM

Bui Thi Thu Huong', Hoang Thi Thu Huong', Do Thi Xuan',

Nguyen Thi Luong', Dong Huy Gioi'*
"Vietnam National Univerity of Agriculture

SUMMARY

Yellow chrysanthemum (Chrysanthemum indicum L.) is one of the most beautiful flowers grown popularly in
Vietnam and many countries around the world. The flower has not only ornamental value but also medicinal
value. In this study, a micro-hydroponic system was applied to the micro propagation of the plant. Specifically,
at the phase of rooting, several factors such as media volume, culture density, growth plant hormones, and
aeration statement were researched to find out the optimal conditions for culturing the plant. The experimental
results showed that the shoots should be cultured in the micro-propagation system with a medium volume of
40 ml. Moreover, the density of 5 shoots per box was better for the development of the shoots. The shoots were
embedded in the solution of IBA at a concentration of 500 ppm in 20 minutes before culturing was an ideal
treatment for them to develop and grow in this system as well. Especially, the micro-hydroponic box in which
it combined all the three conditions resulted in the best for yellow chrysanthemum shoots development with the
following findings including shoot height of 5.27 cm, the average number of roots of 9.77, the average root
length of 3.4 cm, and the average leaves number of 12.32.

Keywords: in vitro propagation, micro-hydroponics, rooting in vitro, yellow chrysanthemum.
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