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Chrysanthemum indicum L., belonging to the Chrysanthemum genus, is a
medicinal plant widely cultivated for pharmaceutical applications. The
common method for propagating this plant is through terminal stem cuttings,
but it is insufficient to meet the current cultivation demand. In this study, we
optimized conditions for enhancing the in vitro propagation efficacy of C.
indicum in Vietnam. The results showed that using the white LED condition
with a light intensity of 2000 lux was suitable for the shoot growth of C.
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LED
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Murashige and Skoog

indicum under the in vitro condition. The MS medium supplemented with 0.4
mg/L BAP and 0.1 mg/L Kinetin was sufficient for shoot multiplication of C.
indicum. The highest shoot number/explant reached 9.51 on the 30th day on
the shoot induction medium. Furthermore, the suitable medium for in vitro
rooting of C. indicum was 2 MS salts with 30 g/L sucrose. The substrate
combining vermiculite and perlite in a ratio of 1:1 was the most suitable for
the in vitro plant accumulation, with a survival rate of 100%. This study
provides potential results for further research to optimize and establish a
sufficient procedure for in vitro propagation of C. indicum.
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Ctc hoa vang (Chrysanthemum indicum L.) 1a mot loai thuc vat thude chi Cuac co
tlem nang khai thac trong cong nghiép duoc phim. Gidm hom théng qua than
ngam dang dugc sir dung phd bién de nhén glong cac hoa vang, tuy nhién phuong
phép nay chua dap tmg duoc nhu cau vé cay glong trong san xuét hién nay. Trong
nghién ctru nay, ching t6i da t6i wvu mot s6 diéu kién nham nang cao hiéu qua
nhén nhanh in vitro cay cic hoa vang tai Viét Nam. Két qua nghién ciru cho thay,
trong qua trinh nhan nhanh in vitro, sir dung anh sang LED tring & cuong do 2000
lux 1a thich hop cho sinh truéng cia chdi cay cuc hoa vang in vitro. Méi truong
Murashige and Skoog bd sung 0,4 mg/L 6-benzylaminopurine két hop 0,1 mg/L
kinetin phtt hgp cho giai doan nhan nhanh véi hé s6 nhan dat 9,51 chdi/mau ciy
sau 30 ngay nudi cdy. Thém vio do6, moi truong 2 Murashige and Skoog véi 30
/L sucrose mang lai hiéu qua tao 1@ tot nhét cho cdy ciic hoa vang in vitro. Gia
thé két hop giira vermiculite va perlite & ti 18 1:1 mang lai hiéu qua cao trong giai
doan thich nghi va ra ngdi cdy cuc hoa vang nuoi cay mé vdi ti 1¢ cay song dat
100%. Cac két qua nay la co so dé hoan thién qui trinh nhan glong in vitro cay ctc
hoa vang va tao ngudn cy giéng chat luong phuc vy san xuat.
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1. Gi6i thiéu

Cay cic hoa vang (Chrysanthemum indicum L.) c6 nhleu tac dung dugc ly nhu: khang khuan,
chéng oxy hoa... Loai cay nay co tiém nang dé phat trién nhu nguén thude tu thao duoc [1]. Hién
nay, cic hoa vang chu yéu dugc nhéan giéng dua vao cac phuong phap truyén thong (gidm hom
thong qua than ngdm va doan canh) v6i hé s6 nhan gidng thap, chit luong cay giong khong dong
déu, phy thudc nhiéu vao thot vy, dong thoi tiém an nguy co lay nhiém ngudn bénh va déc biét la
hién tugng thoai hoa gidng. Dleu nay din dén tang chi phi va glam hiéu qua san xut voi nguoi
néng dan [2]. K¥ thut nudi cy md thyc vat dugce xem 1a giai phap hiéu qua de khic phuc cac
han ché cia phuong phap nhan glong truyén thong, dong thoi co thé tao ra so luong 16n cay
gidng voi do dong déu cao tir mot ngudn chon loc ban dau. Ngoai ra, nhan gidng cuc thong qua
nudi cdy mo con gilp tao ra ngudn cay gidng sach bénh va glam thiéu kha niang thoai hoa gidng
[3] - [5]. Do véy, phuong phap nay da dugc ing dung rong rai va thanh cong trong viée tao cdy
con trén cac giong clic phuc vu san xuit & quy md cong nghiép tai nhidu qudc gia trén thé gidi.
Tuy nhién, qua trinh nhan gidng in vitro loai cay nay cung gap khong it tré ngai boi phan ng
khac nhau gitra cac glong, cac nguyén liéu dung trong nudi cay.

Gan day, mot sO thanh cong trong nudi cdy in vitro cic hoa vang da dugc cong b trén thé
giéi. Cu thé, Zafarullah va cong sy [6] da tién hanh danh gia tac dong cta to hop cac chat dicu
hoa sinh trudng khac nhau t6i cac giai doan nubi cdy in vitro ciy cuc hoa vang va da lya chon
dugc mdi truong t6i uu cho cam ung tao da chdi va moi trudng ra re Alsoufi va cong su [1] da
sir dung @6t than co chira mam ngu dé x@y dung quy trinh nhan gidng in vitro cdy cic hoa vang
va da lva chon dugc moi truong tao da chdi, mdi truong ra ré thich hop. O Viét Nam, Phan Xuan
Huyén va cong su [7] da tién hanh thir nghiém cac chét diéu hoa sinh truong trong viéc nhan
nhanh, tao ré va tao cdy cuc hoa vang in vitro. Tuy nhién, h¢ s6 nhan giong ciic hoa vang trong
nghién ciru nay con rat thap, quy trinh nhan glong can tiép tuc nghién ctru t6i wu va hoan thién dé
¢6 thé ap dung trong tao ngudn glong nudi cdy m6 phuc vu san xuit & nudc ta trong thoi gian téi.

_Céac nghién ctru trude déy cho thiy, anh sang la yéu td c6 anh huong 16n toi hidu qua nhan
gidng in vitro cua nhiéu dbi twong cay tréng, trong d6 c6 cay thudc chi clc (Chrysanthemum) [8]

[10] Mic du vay, cac nghién ctru vé cuong do chiéu sang trén cdy cic hoa vang van chua duoc
tiép can va danh gia. Trong nghién ctru nay, chung toi tiép tuc t6i vu mot sd diéu kién vé anh
sang ciing nhu cac yéu tb moi trudng nudi cay nham nang cao hiéu qua nhan nhanh in vitro cay
cic hoa vang tai Viét Nam. Thém vao do, cac yéu 6 lién quan t6i kha nang ra ré, chat luong cay
gidng cling nhu gia thé ra ngdi ciing dugc khao sat va lya chon. Két qua nghién ciru nay s& bo
sung thong tin gia tri cho viéc hoan thién va ung dung quy trinh nhan giéng cy ciic hoa vang
thong qua nudi cdy mo phuc vu cac hudng nghién ctru tiép theo ciing nhu img dung trong san
xuit loai cdy dugc liéu ndy & nudc ta.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit ligu nghién curu

Cay ctc hoa vang (Chrysanthemum indicum L.) sach bénh dugc luu gilt in vitro tai phong
Cong nghé té bao thuc vat — Vién Cong nghé sinh hoc — Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

Moi truong Murashige and Skoog pH 5,8 (MS) [11] va céc chat dleu hoa sinh truong duoc
st dung trong chudn bi méi trudng nudi ciy trong nghién ctru nay dé t6i wu cac didu kién nhin
nhanh in vitro cay cuc hoa vang.

2.2. Phwong phdp nghién ciru
2.2.1. Bdnh gid dnh huéng ciia cuwong dé chiéu sing

Dé danh gia anh huong ciia cudng do chiéu sang dén sinh trudng cta cac chdi cic hoa vang in
vitro, h¢ thong dén LED trang voi cac cuong d0 chicu sang khac nhau bao gom 500 lux (CT1);
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1000 lux (CT2); 2000 lux (CT3); 3000 lux (CT4) va 4000 lux (CTS) tuong (mg voi cac mat do
chiéu sang khac nhau (Bang 1) duge thiét 1ap tai phong Cong ngh¢ té bao thuc vat. Cac doan
mang hai d6t than (1,5 cm) duoc cdy trén moi truong MS bo sung 30 g/L sucrose va dit dudi cac
cuong do chiéu sang khac nhau ¢ nhiét d6 24 °C + 1-2 °C, quang chu ky 16 gio sang/8 gio t6i.
Céc chi tiéu theo ddi bao gdm sb ddt trung binh, chiéu cao chdi va duong kinh chdi s& dugc thu
thap sau 2 tuan nudi ciy.

2.2.2. Lva chon méi truong nhdan nhanh choi in vitro

Nhirng d6t than cay cuc hoa vang in vitro dugc cdy trén méi trudng MS [11], pH 5.8 ¢6 chira
30 g/L sucrose, 8 g/L agar va bd sung cac t hop 0 - 0,4 mg/L 6- -benzylaminopurine (BAP) va 0 —
0,1 mg/L kinetin (Bang 2). M01 cong thirc moi truong dugc thir nghiém voi 3 lan lap trén 25-27
mau. Sau 30 ngay nudi cdy, sd luong chdi/mau, hiéu suit chdi/mau duge thu thap va danh gia.

2.2.3. Xac dinh méi truong tao 6 in vitro

Céc ch(‘)i in vitro dﬁ)ng déu vé chiéu cao 1,5 cm va ¢ 1-2 cip 1a/chdi duoc cdy 1én cac moi
truong ra ré (Bang 3). Mdi cong thic mdi truong duoc thir nghiém voi 3 1an 1ap trén 16 mau choi
ngon in vitro. Sau 4 va 6 ngay nudi cdy, kha ning tao ré ctia cac ch01 cuc hoa vang in vitro trén
cac cong thirc moi trudng khac nhau duoc xac dinh thong qua mét sé chi tiéu theo ddi gdm ti 18
chdi tao 1& (%), sb ré/chdi, chiéu dai ré.

2.2.4. Lya chon gid thé ra cdy ciic hoa vang in vitro

Nhiing ciy cuc hoa vang in vitro cao khoang 3 cm va c6 ré hoan chinh dugc ra ngoi trén cac
hdn hop gia thé khac nhau (Bang 4). Mdi cong thitc mdi trudng dugc thir nghiém vai 3 1an lap
trén 25 mau. Cac cong thic thi nghiém duge dat trong budng sinh trudng 28 °C, chu ky chiéu
sang 16 gid sang/8 gid toi va theo ddi sinh trudng trong 40 ngay thong qua cac chi tiéu ti 18 song
(%), s6 14 m&i, chidu cao cdy (cm), chiéu dai bo ré (cm).

2.2.5. B6 tri thi nghiém va phan tich két qua

Diéu kién nubi cay in vitro: Cac thi nghiém trong nghién ctru duoc dit trong phong nudi cy
c6 cuong do chiéu sang 2000 lux (ngoai trir thi nghiém vé cudng do 4nh sang), thoi gian chiéu
sang 16 gid sang/8 gio toi & nhiét do 24 — 25 °C va dd am khong khi 75 - 85%.

S liéu dugc thu thap va xir Iy bang chuong trinh Excel va phian mém SPSS phién ban 22.0.
Anh huéng cua cac nhan t6 thi nghiém duoc kiém ching bang phan tich ANOVA mét nhén t6,
kiém tra sy sai khac bang Ducan’s test, LSDy s, gi4 tri thé hién trong bang két qua 1a gia tri trung
binh £ d¢ léch chuan. Cac chir cdi theo sau trong cliing mot cot thé hién su sai khac co ¥ nghia
thdng ké v6i a = 0,05.

3. Két qua va thao luin
3.1. Anh hwéng ciia cwong dp dnh sdng tdi sinh trwéng cdy ciic hoa vang in vitro

Trong nudi cdy in vitro, 4nh sang dwoc xem 1a mot yéu t§ quan trong anh hudng truc tiép dén
hé s6 nhan va chat luong cua ciy con [8] - [10]. Trén cuc (Chrysanthemum morifolium), mot sd
nghién ctru da chi ra anh huong ciia chat luong anh sang dén qua trinh nhan gidng in vitro [12],
[13]. Theo do nghlen ctru str dung dén LED két hop xanh : d6 : do xa v6i cuong d6 chiéu sang
40 pmol m % s 1a diéu kién thich hop cho qua trinh tai sinh chdi Chrysanthemum morifolium
[13]. Nghien ciru trén Chrysanthemum % grandiflorum ‘Polka’ cling chi ra anh sang da phd
(fluorescent lamp) phu hop cho sy phat trién cta chdi in vitro [14]. Trong nghién ciru nay, ching
toi st dung dén LED trang & cac cuong do chibu sang khac nhau dé danh gia su anh huong cua
diéu kién thi nghiém dén sinh trudng va hinh thai cta chdi cic hoa vang in vitro. Su thay ddi vé
hinh thai chdi chi ghi nhan & cudng d chiéu sang thap 500 lux (twong tmg mat do chiéu sang
8,02 umol.m™.s™") va khong xay ra & cac cudng do chiéu sang trén 1000 lux (Hinh 1). S6 dbt va
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chiéu cao chdi thap nhit & cuong do chiéu sang 1000 lux (16,04 pmol.m™.s™). Khi ting cudng do
chiéu sang, s6 dbt va chiéu cao chdi tang 1én, tuy nhién chiing t6i khong ghi nhan sy khac biét
dang ké gifra cac cong thl’J:c Chiéu cao 16n nhét cta chdi ctc in vitro duge ghi nhén 6 cuong do
2000 lux (32,07 pmol.m™.s™") dat dén 4,27 cm (Bang 1). Két qua nay twong dong v6i nghién clru
cia Anzelika va cong sy trén cdy cic [13]. Ngoai ra, khong c6 su khac biét vé duong kinh chdi
gilta cac cudng do chiéu sang 1000-4000 lux. Do viy, sir dung dén LED tring v6i cuong do
chiéu sang 2000 lux (twong duwong mat d6 chiéu sang 32,07 pumol.m™.s™) 1a thich hop cho sinh
truong cia chdi cuc hoa vang in vitro. Pay ciing 13 nghién ctru diu tién danh gia anh huong caa
cuong d6 anh sang toi hiéu qua nhan gidng in vitro cia cy cic hoa vang.

Bang 1. Anh hieong ciia cwong do chiéu sang dén sinh trieong cdy ciic hoa vang in vitro sau 12 ngay nudi cdy

Cong Cuwong dd chiéu Mt dd chiéu sang S6 dbt trung Chiéu cao Puong kinh
thirc sang (lux) (umol.m?.s™) binh (d6t/miu) chdi (cm) chdi (mm)

CT1 500 8,02 5,93+ 1,27° 3,68 + 0,89° 0,93 +0,15°
CT2 1000 16,04 581+ 1,30° 2,58 £0,67° 1,14+0,19°
CT3 2000 32,07 7,33 +1,01° 427 +2,00° 1,22 +£0,24°
CT4 3000 48,11 7,64 £ 1,15 337+ 1,09% 1,25+0,18°
CT5 4000 64,15 7,25+ 0,62 330+ 1,11% 1,24 +0,08°

Chii thich: Cdc chiF cdi theo sau trong cing mot ct thé hién sw sai khéc c6 y nghia thong ké véi o = 0,05

Hinh 1. Chéi ciic hoa vang in vitro sinh triedng didi cdc cuwong do chiéu sang sau 12 ngdy nudi cdy

3.2. Anh hwéng ciia chit diéu hoa sinh trwéng dén higu quda nhin nhanh choi cdy ciic hoa
vang in vitro
Bang 2. Anh huéng ciia chat diéu hoa sinh trucng dén kha nang nhan da chéi ciia Ciic hoa vang in vitro
sau 30 ngay nuoi cay

Cong thirc Thanh phﬁn moi treong S(()clhu(%(.;’/nngﬁcll:;l Chlel(lccma;) choi
SM1 MS 1,00 £ 0,00° 3,22+ 0,25°
SM2 MS + 0,4 mg/L BAP 5,36 + 1,06 0,77 + 0,04°
SM3 MS + 0,2 mg/L BAP + 0,1 mg/L kinetin 533+1,67° 0,71 +0,10°
SM4 MS + 0,4 mg/L BAP + 0,1 mg/L kinetin 9,51+ 1,32° 0,83 +0,19%
SM5 MS + 0,2 mg/L BAP 3,97 +1,42° 2,19 +0,52°

Chii thich: Cdc chir cdi theo sau trong ciing mét cgt thé hién suw sai khdc co y nghia thong ké véi o = 0,05
Dbi véi cay thude chi Cac (Chrysanthemum), nhiéu nghién ctru chi ra vai tro thuc day kha
nang nhan chdi in vitro cia BAP khi duoc sir dung don 1é trong méi trudng hodc cing VOi sur co
mat & nong do thap cua kinetin hoac 1- naphthaleneacetlc acid (NAA) [6],[7], [15]. Tang nong do
BAP trong méi truong 1am tang s6 lwong chdi, tuy nhién sir dung ndng d6 BAP cao trén 0,5 mg/L
gdy anh hudng dén chat luong chdi [6], [15]. Trong nghién ctru ndy, chung t6i nhan thay sir dung
BAP ¢ ndng d6 thap da tic dong dén kha ning nhan nhanh chdi clic hoa vang in vitro. Cu thé, &
cong thirc khong str dung chét diéu tiét sinh truéng (SM1), hé s6 nhan chdi 1a thap nhat, chi dat
trung binh 1 chdi/miu cay, chidu cao chdi dat gia tri 16n nhat 3,22 cm (Bang 2). Ngoai ra, toan bd
cac choi cic hoa vang trén moi truong SM1 ¢ hién tuwgng phét sinh ré rit nhanh (Hinh 2). Viéc
phat sinh ré ciing duwoc ghi nhan ddi véi cong thirc SM5 ¢6 bod sung ndng do thip BAP (0,2
mg/L). Hé s6 nhan choi ciic hoa vang ting nhanh va c¢6 bién dong 16n & cac t6 hop cht diéu hoa
sinh truong duoc thir nghiém (Bang 2). Trong d6, s6 chdi trung binh dat cao nhét (9,51 choi/mau
cdy) trén moi trudng SM4 va thap nhét (3,97 chdi/mau cdy) & moi truong SM5. Trén cong thirc
SM3, s lugng chdi dat thdp hon so véi trén mdi truong SM4, chi dat 5,33 chdi. Két qua nay
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tuong déng v6i nghién ctru cia Nguyén Van Viét va cong su trén C. indicum [15], trong do, to
hop 0,3 mg/L BAP va 0,2 mg/L kinetin tao ra chdi to, khoe vai sé chdi dat 3,38. Trén méi trudng
sir dung don 1¢ BAP, s chdi chi dat 3,97 khi nong d6 BAP 12 0,2 mg/L va ting 1én 5,36 chdi khi
ndéng do BAP tang 1én 0,4 mg/L. Nghién ctru cta Zafarullah cling chi ra két qua twong tur khi sir
dung BAP 6 nong d¢ 0,5 mg/L [6]. Nhu vay, sir dung dong thoi BAP va kinetin 14 thich hop dé
nhan nhanh chdi ctic hoa vang in vitro c6 chat luong tt.

Hinh 2. Cac mau da choi Cuc hoa vang in vitro trén cdc diéu kién mai truwong sau 30 ngay nudi cay

3.3. Anh huwong ciia thanh phan méi trwomg dén khd ndng tao cdy ciic hoa vang in vitro hoan chinh

Mot s6 nghién ciru dbi v6i nhan gibng in vitro trén ctic da chi ra ring khong c6 su khac biét vé
kha nang ra ré cua chdi cuc in vitro trén moi truong MS va 2 MS [1], [6], [16]. Péng thoi, trong
diéu kién in vitro, dudng sucrose 1a ngudn cung cép carbon chu yéu cho chdi in vitro sinh truong,
va do d6 thay d6i ham luong sucrose trong moi truong c6 thé anh huong dén kha ning ra ré cia
chdi in vitro [17]-[19]. Két qua thu dugc trong nghién ciru nay cho thay, ham Iuong duong
sucrose trong moi truong nudi cdy anh hudng toi tde do ra ré& cuia cac chdi cac hoa vang in vitro,
trong khi khong tac dong dén sé luong re va chleu dai ré (Bang 3). Cu thé sau 4 ngay trén moi
truong tai ré, cong thirc R4 c6 ti 18 chdi ra ré cao nhét dat 53,47%. Ti 18 ra r& & cac cong thirc
khac sur dung /2 MS (R2 va R3) va cong thirc st dung MS (R1) khong c6 sy khac biét mang y
nghia théng ké. Sau 6 ngdy thi nghiém, chdi nudi cay trén tat ca cac cong thirc thi nghiém déu
cho ti 18 ra r& dat 100%, ti 1& s6 lugng r& va chiéu dai r& ciing khong c6 sy thay doi nhiéu giira 3
cong thirc ndy. Su ting kha ning ra ré & cac cong thic c6 ham luong dudng cao hon cé thé do ty
1¢ gitra carbohydrate va nitrogen trong moéi truong tang 1én [20].

Bang 3. Anh hieong ciia thanh phan méi trieomg dén kha ning ra ré ciia C. indicum in vitro sau 6 ngay nudi cay

Cong o ih phin méi truomg Ti 1é ra ré Tiléraré SO lwgng ré sau 6 Chiéu dai ré
thirc sau 4 ngay (%) sau 6 ngay (%) ngay (ré/mau cay) sau 6 ngay (cm)
R1 MS + 20 g/L sucrose 11,80 = 0,69 100 =+ 0,007 6,33+0,57° 3,47 +025°
R2 15 MS + 20 g/L sucrose 17,36 + 4,86" 100 + 0,00 6,20 + 0,20° 3,77+0,15°
R3 14 MS + 15 g/L sucrose 11,80 + 0,69" 100 + 0,00° 6,46 +1,03° 4,03 +0,25°
R4 5 MS + 30 g/L sucrose 53,47 +9,03° 100 +0,00° 6,67+0,31° 3,10+ 1,31°
Rs 2MS+20 g/l sucrose + 0.1 | 2 100£0,00° 12,77+ 1,24° 0.80 £ 0,13

mg/L indole-3-butyric acid
Re 2MS*20g/Lsucrose 0,1 ) oo 100 + 0,00° 10,32 +0,92° 1,13 £0,03°

mg/L NAA

Chil thich: Cdc chik cdi theo sau trong ciing mot cét thé hién sw sai khéc cé ¥ nghia thong ké véi a = 0,05

Hinh 3. Kha nding phdt sinh ré ciia ciic hoa vang in vitro trén cdc diéu kién moi truong sau 6 ngdy nudi cdy
Viée b sung chat diéu tiét sinh truong nhém auxin nhu indole-3-butyric acid (IBA), NAA vao
mdi truong nudi cdy mo gitp tang kha nang cam Ung tao ré ciing nhu 80 lugng 1€ cua chdi C.
indicum [1], [6]. Ham luong IBA bd sung vao mdi trudng cam ung tao ré cho C. indicum 13 khac
nhau giira cac nghién ctru. Zafarullah va cong su da chirng minh méi truong MS bo sung IBA 0,1
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mg/L pht hop dé tao r& cho chdi ctc in vitro [6]. Trong khi d6, Alsoufi va cong su [1] chi ra ring
mbi truong Y MS bo sung IBA 1,0 mg/L dat hiéu qua ra ré cao nhét. Theo d6, trong nghién ctru nay
chung toi da tién hanh khao sat két qua tao ré in vitro clic hoa vang trén méi truong ¥ MS bd sung
0,1 mg/L IBA hoic 0,1 mg/L NAA. Két qua cho thay bo sung IBA hodc NAA déu gitp ting déng
ké s6 luong ré va dat gia tri 16n nhat v6i 12,77 r&/méu & cong thire R5 va 10,32 r&/mau ¢ cong thirc
R6. Tuy nhién, viéc bd sung chit diéu tiét sinh truong lam kéo dai thoi gian ra ré so voi viée khong
bd sung. Cu thé 13, sau 4 ngdy nudi cdy thi chdi sinh trudng trén moi trudng RS va R6 chua xuat
hién ré, trong khi chdi ¢ cac cong thirc khac di ra ré (Bang 3). Mt khac, tai cing mdt thoi diém
quan sat (6 ngdy), & cdy clic hoa vang in vitro & hai cong thie R5, R6 déu ngin hon nhiéu (dudi
1,2 cm) so véi cac cong thirc khong b sung chat diéu tiét sinh truong (Bang 3 va Hinh 3). Nghién
clru cua Zafarullah va Alsoufi déu chi ra thoi gian tao r& cho chéi C. indicum in vitro 1a 4 - 8 tuan
[1], [6]. Thém vao do, ching tdi cling ghi nhan khong c6 sy khac biét vé ti 18 song sau khi ra cay
giita cic cong thic ra ré trong diéu kién gia thé tdi wu. Do do, dé dam bao hiéu qua kinh té trong
viéc ing dung quy trinh nay vao san xuét, diéu kién ra ré phut hop ddi v6i cac chdi ciic hoa vang in
vitro sau 6 ngiy nudi cay 1a méi truong 2 MS bd sung 30 /L sucrose.

3.4. Anh hwéng ciia thanh phén gid thé t6i higu qud ra ngéi cdy ciic hoa vang in vitro

Bang 4. Anh hieong ciia thanh phan gid thé dén sinh tricng, phdt trién ciia C. indicum sau 40 ngay nudi trong

Cong Thanh ohin eis thé Tilg sobng S61améi  Chiéu dai ré Chiéu cao cdy Sinh khoi twoi

thire phang (%) (14/cdy) (cm) (cm) (g/ciy)

TNy Patphusattrduhun +phanbo g 4060900 148543238 7,06+ 1,87  0,87+0,08°
u hoai muyc ti I¢ 3:2:1

TN2 Dét phu sa 440  7,33+034* 17,56 +6,73% 10,34 +267° 1,43+ 0,50°

TN3  Vermiculite + perlite ti 1¢ 1:1 100 4,78 + 0,49* 2242 +525* 562 +0,55" 0,93+ 0,165"b

TNg  Vermiculite + perlite + 100 659+2,60° 1590 +152° 633=0,72° 0,81+ 0,04°

peatmoss ti 1¢ 1:1:3

Chii thich: Cac chit cdi theo sau trong ciing mot cot thé hién sw sai khdc c6 y nghia thong ké véi a = 0,05

DAt bazan, dat mun, vun xo dira, triu hun, vermiculite, perlite 1a nhiing gia thé duogc stir dung
phd bién trong ra ngdi cdy con & giai doan vudn wom [3], [4], [7], [21]. O Viét Nam, két qua
nghién ctru vé gia thé trong cay voi cuc hoa vang con han ché, trong d6 c6 nhoém nghién ciru cua
Phan Xuén Huyén va cOng sy da lya chon vyun xo dura lam gia the ra ng6i cdy cic hoa vang nubi
cdy mo ra ngoai vuon wom, voi ti 16 song cao [3]. O diéu kién trong trot khu vuc Bong bang Bic
Bo, chung t6i tiép tuc thir nghiém cac gia thé ra ciy khac bao gdm: dit phu sa phdi tron triu hun
va phén bo u hoai muc; dat phu sa khong ph01 tron; vermiculite phéi tron perlite; vermiculite
phdi tron perlite va peatmoss. Két qua cho thay, ti 1é song cua cdy in vitro trong trén gia thé
vermiculite + perlite (TN3) va gi4 thé vermiculite + perlite + peatmoss (TN4) déu dat 100%,
trong khi ti 16 nay & diéu kién dat phu sa + trdu hun + phan bo U hoai muc (TN1) va dét phu sa
(TN2) chi dat twong tmg 1a 80 va 44% (Bang 4). Nhu vay, hai loai gia thé TN3 va TN4 c6 kha
ning tao do thong thoang hon so véi cac loai gia thé con lai dé bo ré cay clic hoa vang in vitro c6
thé thich nghi va phat trién khi ra ngdi, didu nay ciing duoc ghi nhan trong nghién ctru trude day
[4]. Trong do, & cong thirc gia. thé phéi tron vermiculite + perlite, r& ciy con ra ngdi c6 kha ning
kéo dai tot hon véi chiéu dai ré 1a 22,42 cm. Tuy nhién, day 1a cac gia thé tro v6i ham luong dinh
dudng rat thip dan t6i sinh truong cua cy cac hoa vang & giai doan sau s& cham hon so véi gia
thé nhiéu dinh dudng (TN1 va TN2). Do vay, dé dam bao ti 1 séng cao khi ra cdy ctc hoa vang
in vitro, ching toi khuyén cao st dung gia thé TN3 két hop véi viéc b sung thém dinh dudng
dang dung dich khi cay con da thich nghi va ra 14 m¢i nham kich thich sinh trudng cia cay clic
hoa vang in vitro tai vuon wom.
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4. Két luan

Trong nghién ctru ndy, ching t6i da danh gia va lya chon duge mét sO dleu kién phu hop trong
quy trinh nhan gidng cuc hoa vang in vitro phyc vu dinh hudng san xuat. Trong d6, cudng do
chiéu sang LED phu hop trong nhan giéng ctc hoa vang in vitro 1a 2000 lux (véi mat do quang
32,07 umol.m™.s™ ); méi trudng thich hop dé nhan nhanh cay giéng cuc hoa in vitro 1a MS b
sung 0,4 mg/L BAP va 0,1 mg/L kinetin, v6i hé s6 nhan chdi dat 9,51 chdi sau 30 ngay nudi cdy;
mdi trudng % MS bd sung 30 g/L sucrose ph hop dé tao ciy con hoan chinh; gia thé vermiculite
két hop perlite dam bao kha ning thich nghi va séng sot cao khi ra ngoi cdy cuc hoa vang in vitro
trong diéu kién vuon wom.

Loi cam on
Kinh phi ho trg cho nghién ciru nay tir dé tai “Nghién ctru ung dung tién bd cong nghé nudi

cdy mé va chiéu sang LED nham ting cuong sinh truéng, phat t’rié‘n va ham lugng cac hoat chat
sinh hoc ctia Ctc hoa vang (Chrysanthemum indicum L.)”; Ma so d¢ tai: DL0000.06/24-26.
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