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TOM TAT

Hoang cadm (Scutellaria baicalensis Georgi.) 1a cay thuéc dwoc st dung phd bién trong dan gian. Hoang cam da
duwoc di thwe va trdng & mot sb ving trong nwéc ta. Tuy nhién, do cay sinh trwdng va phat trién cham nén cho dén
nay van chwa phat trién dwoc viing tréng. Cay Hoang cdm hién dwoc nhan gidng cha yéu béng phwong phap gieo
hat. Céng trinh nay dwoc tién hanh véi muc tiéu xay dwng dwoc quy trinh nhan nhanh in vitro cdy Hoang cam qua dé
&p dung trong nhan nhanh, cung cap cay gibng dau dong sach bénh va chi ddng. Hat Hoang cdm sau khi khi triing
béng dung dich Presept 0,5% v&i thoi gian 15 phat dwoc gieo trén méi trwéng chi cn nwéc, dwdng va agar. Moi
trweng MS cé bd sung 1mg/l BA 1a phu hop cho giai doan nhan nhanh chdi, hé s& nhan chdi Hoang cAm dat
7,47 + 0,57 chdi/mau cdy, chat lwong chdi va cum chdi tét. B sung sucrose & ndng dd 20-30 g/l cho s sinh trwéng
va phat trién clia cac cum chdi Hoang cam tbt. Méi trwérng MS c6 bd sung IBA & ndng dd tir 0,8-1,6 mg/l 1a thich hop
cho giai doan tao cay hoan chinh, ty & chdi ra ré dat 100%. Cé thé ap dung cac két qua nghién ctru trén trong nhan
nhanh in vitro cay gibng Hoang cdm cay mé.

T khoa: Hoang cam, Scutellaria baicalensis Georgi., nudi cdy mé, in vitro.

Establishment of in vitro Propagation Protocol
for Baikal Skullcap (Scutellaria baicalensis Georgi.)

ABSTRACT

Baikal skullcap (Scutellaria baicalensis Georgi.), a member of the Lamiaceae family has been commonly used in
traditional medicine. Baikal skullcap (called “Hoang cam” in Vietnamese) was introduced into Vietnam and has been
planted in some areas in this country. Due to its naturally slow growth and development, large growing areas have
not been developed yet. Presently, the most common method of propagation of Baikal skullcap is using its seeds.
This study was conducted to establish a rapid micropropagation protocol that can be applied for multiplication of elite
strains and actively provide the disease-free seedlings. The seeds were sterilized using 0.5% Presept solution for 15
min, then placed on a medium containing water, sucrose, and agar for germination. Microshoots were highly induced
and multiplied (7.47 + 0.57 shoots/explant) on MS medium supplemented with 1mg/l BA. The suitable sucrose
concentrations for the growth and development of microshoots were 20 g/l or 30 g/I. All shoots were rooted by 100%
by adding MS medium supplemented with 0.8-1.6 mg/l IBA. Therefore, the established protocol can be applied for in
vitro micropropagation of Baikal skullcap.

Keywords: Baikal skullcap, Scutellaria baicalensis Georgi., plant tissue culture, in vitro
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1. DAT VAN DE p EVOROIG, WOBOROSIT, Wo8

‘ aglycones baicalein c6 tac dung chong ung thu,
Hoang caAm la thuyc vat than thao séng lau  bao vé gan, khang khuén, khang virus, chdng

nam, c6 nhiéu hgp chat c6 hoat tinh sinh hoc  oxi héa, chdng co giat va c6 tac dung bao vé than
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kinh. Thém vao d6, Hoang cam ciing dugc st
dung trong diéu tri nhiéu loai bénh khic nhau
nhu kiét li, tiéu chay, cao huyét ap, xuit huyét,
mit ngu, viém, nhiém trung duong hé hap
(Zhao & cs., 2016; Wang & cs., 2018). Trong giai
doan tu 1969-1977, Vién Dugc liéu da thyc hién
mot s6 cong trinh nghién ctu nhim di thuc
Hoang cam vé tréng ¢ mot s6 vung c6 khi hau
mat d nudc ta. Tuy nhién, do Hoang cAm sinh
trudng va phat trién chaAm nén cho dén nay van
chua phat trién duge vung tréng. Chinh vi vay,
nguén duge lieu Hoang cAm van phai nhap noi
tit Trung Qudc.

Cay Hoang cAm hién nay dugc nhan giéng
chi yé&u bing phuong phap gieo hat. Pay la
phuong phép nhén giéng hiéu qua va cé thé ap
dung trén dién rong. Trén thé giéi, quy trinh
nhan giéng in vitro Hoang cAm da dugc nghién
ciu va cong bs (Yamamoto & cs., 1986;
Yamamoto, 1991; Stojakowska & cs., 1999).
Hoang cam hién 1a d6i tuong dang dugc nghién
cttu nham chon tao dudc cac giong méi phu hgp
v6i diéu kién tu nhién 6 nudc ta. Trong cac
phuong phap nhan giong hién dang dugc ap
dung phé bién, k¥ thuat nhan nhanh in vitro
vita cho hé s6 nhan cao, cdy giéng dong déu,
sach bénh dong thoi van duy tri dudc cac dic
tinh quy cta cdy me. Tuy nhién, quy trinh nhin
gidng in vitro cdy Hoang cAm hién van chua
duge cong bd ¢ Viet Nam. Chinh vi vay, can
thiét phai nghién cttu xay dung quy trinh nhanh
nhanh in vitro cAy Hoang cam.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

Vat liéu dung trong nudi cdy tao vat liéu

ban dau 1a hat giong cdy Hoang cim
(Scutellaria baicalensis Georgi.) duge cung cép
bdi Tram Nghién ctu tréng ciy thudc Sa Pa -
Vién Dugc liéu. Cac vat liéu nudi cdy trong giai
doan nhan nhanh ho#c tao cAy hoan chinh la

chdi non, cum vi chdi hoédc cum chdi.

2.2. Phuong phap nghién ctu

MBbi truong co ban Murashige and Skoog
(Murashige & Skoog, 1962) c6 bd sung cac chat
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diéu tiét sinh truéng nhu: 6-Benzylaminopurine
(BA), kinetin, a-Naphthaleneacetic acid
(a-NAA) & cac nong d6 khac nhau dugde st dung
trong nghién ctu. Méi trudng dugde bd sung 6 g/l
agar, diéu chinh pH = 5,8 trudc khi hap khu
tring & nhiét @6 121° trong 20 phiit.

Cac thi nghiém dugc thiét k& ngiu nhién
hoan toan (CRD), 3 lan lap lai, t6i thiéu 10
mau/cong thiic. MAau c4y dugc nudi d nhiét do ti
27-28°C, quang chu ky 16 gi6 sang va 8 gic toi,
cudng d6 anh sang 2.500 lux, & Am 60-70%.

Hat Hoang cam dugc ngdm va lic nhe trong
dung dich nudc xa phong lodng (khoang 0,01%)
trong 10 phut dé loai bd tap chét dinh trén bé
mat hat. Sau d6, hat dudc ria lai 4-5 lan véi
nudc may cho dén khi hét sach xa phong va
duge khit trang bang Presept 0,5% (San pham
cua Johnson & dJohnson, c6 chtia dichloroiso
cyanurate). Sau khi rtia lai 3 1an bang nuéc cat
da kht trung, hat dugc cdy 1én méi trudng hoic
dugc ti€p tuc ngdm trong dung dich GA3 ndng
do 500ppm trong 10 tiéng trudc khi cay vao moi
truong. Dung dich GA3 dudc khti trung bang loc
qua mang loc vo tring Sartorius Minisart, kich
thuée loc 0,2pum.

MAu cay trong giai doan nhan nhanh 12 cac
doan than cit tit ciy in vitro 4-5 tuan tudi dude
nudi cdy trén moéi truong MS va dang sinh
trudng tot. Cac doan than dudc cit theo chiéu
ngang c6 kich thudc khoang lcm, méi maiu cay
mang 1 mit ngu.

MAu cdy cum vi chéi: do cum vi chdi chiia
chdi c6 kich thudc rat nhd, chi khoang 1-2mm
nén ching t6i da khong dém dugc s6 vi choi
ban dau. Chinh vi vay, mau cdy cum vi chéi la
mot cum céac chéi nhd duge cit véi kich thude
khoang 3 x 3mm.

Vat liéu cho thi nghiém tao cAy hoan chinh
1a chéi don c6 chiéu cao khoang 2-3cm, 2-4 14,
chéi dang sinh trudng tét. Cac thong tin cu thé
dugc trinh bay 4 tiing thi nghiém tuong tng.

S6 liéu dugc dugc phan tich phuong sai
(ANOVA) méot nhan t6 va phan tich hau kiém
Fisher’s PLSD véi mtic P <0,05 bing phan mém
SPSS (version 20).
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3. KET QUA VA THAO LUAN
3.1. Tao nguén vat liéu ban dau

3.1.1. Anh hudng cta thoi gian khir trung
hat Hoang cam véi Presept 0,5% dén ty 1é
mau sach vi sinh vt va kha ning nay mam

Truée khi lam thi nghiém nay chiang toéi da
thit nghiém gieo hat khong qua xi ly véi GA3
trén moi truong MS va két qua cho ty 1& nay
mam chi khoang duéi 1%. Chinh vi vay, & thi
nghiém nay ching t6i d& tht nghiém xi 1y hat
v6i dung dich presept nong d6 0,5% trong thoi
gian tit 5-15 phut déng thoi c6 két hgp véi xu 1y
GA3 noéng d6 500ppm va gieo trén méi trudng
MS c6 néng d6 giam di mot ntia (giam tat ca cac
thanh phan) (Bang 1).

Két qua 6 bang 1 cho thay: xu huéng chung
l1a khi ting thoi gian khi trung da lam tang ty
1é mau sach vi sinh vat. Thoi gian khi trung
15 phit cho ty 16 mau sach cao nhat va dat
68% (CT3) trong khi d6, néu kht trung trong 5
phit chi cho ty 16 mau sach dat 48% (CT1).
Cung mot thoi gian khii trung véi presept 1a 15
phit, néu khong xu ly véi GA3 thi ty 1& mau
sach chi dat 68% (CT3) trong khi d6 néu thém
cong doan 1 v6i dung dich GA3 500ppm thi ty
1¢ miu sach da ting 1én 84% (CT6). C6 thé
trong qua trinh ngdm hat trong dung dich
GA3, hat dugc ldc véi thoi gian 10 tiéng lién
tuc trong may lic, sau dé lai dudc trang lai 3
lan bing nuéc cit vo trung nén ciing lam tang
hiéu qua lam sach vi sinh vat.

Trong khi thoi gian khi tring va 0 GA3 ¢

anh hudng t6i ty 16 hat sach vi sinh vat thi c6 thé
noéi cac nhan t6 nay khoéng anh hudng téi ty 1é
nady mam cua hat Hoang cAm. Hat Hoang cam
chi ndy mam véi ty 1& kha thap (chi tinh ty 1& nay
mam véi cac hat sach vi sinh vat) va dao dong ti
4-8% trén cac cong thic. Diéu nay chiing to ty 1é
nay mam phu thudc vao nhan té khac.

C6 nhiéu hoéa chat thuong hay st dung trong
qua trinh khi tring mau nhu Presept, hydro
peroxide (H,0,), thiy ngan clorua (HgCl,), natri
hypochloride (NaOCI).. Tuy ting loai mau ciy
ma ngudi ta chon cac loai chat khi trung phu
hgp. Sodium dichloroisocyanurate 14 hoat chat
khii tring trong Presept, dugc st dung 6 nong do
tit 0,5-2,0%, trong thdi gian dai tit 5-90 phut
(Mihaljevi¢ & cs., 2013; Kendon & cs., 2017).
Thém vao d6, mot s6 hat gidng c6 su ngu nghi
vao can thiét phai “pha ngtt” bing xt ly véi GA3.
D61 v6i mot s6 hat giong nhu Prunus yedoensis,
Plantago lanceolata L. thi viéc pha ngt can su
dung nong d6 GA3 t6i hang ngan ppm va c6 thé
kéo dai t6i 24 tiéng (Sarihan & cs., 2005; Kim,
2019). Stojakowska & cs. (1999) da st dung
ethanol dé rtia hat Hoang cAm va kht trung hat
véi dung dich javen 15%. Méc du vay, tac gia da
khong néu ty 1é hat Hoang cAm nay mam sau
gieo hat (Stojakowska & cs., 1999). Grzegorczyk-
Karolak & cs. (2015) da st dung nuéc javen 1%
trong 10 phut &8 khi trung bé mit cay
Scutellaria alpina trong nghién cu nhan giéng
in vitro. Trong khi ty 1&é ndy mam ctia hat Hoang
cAm c6 thé dat t6i trén 90% (Chen & cs., 2002)
thi ty 16 nay mam chi dat tit 4-8% nhu két qua
cta thi nghiém nay la rat thap.

Bang 1. Anh huéng ctia thoi gian khit tring va GA3 t6i ty 16 mAu sach vi sinh vat
va ty 1é ndy mam cta hat Hoang caAm sau 2 tuan

Coéng  Thoi gian khir tring v&i presept  Thoi gian G véi GA3 ndng d6 500ppm Ty 1& mau sach vi sinh vat Ty I& ndy mam
thire (phut) (gio) (%) (%)

CT1 5 0 48 4

CT2 10 0 40 4

CT3 15 0 68 8

CT4 5 10 68 8

CT5 10 10 88 6

CT6 15 10 84 6

Ghi chi: Moéi truong nén: Moéi truong nén: 1/2 MS, 30 g/l sucrose.
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Bang 2. Anh hudéng ctia nong dé moi truong MS dé ty 1é nay mam

va sinh trudng ctia cAy sau nady mam (sau 2 tuan nuéi cay)

Coéng thirc Néng dé méi trwerng MS Ty & ndy hat mam (%) Quan sat hinh thai cay
CT1 1/4 3,4 Hat b4t dau nirt nanh, ndy mam
CT2 1/8 20,0 Cay khong ro than 1a
CT3 116 26,7 Cay co than la rd rang
CT4 0 70,0 Cay c6 than Ia rd rang

Ghi chi: Méi truong nén: 30 g/l sucrose.

3.1.2. Anh hudéng cua néng dé méi truong
MS téi ty 16 hat Hoang cAm nay mam

Tu két qua ctia thi nghiém tham do st dung
moéi truong MS va thi nghiém st dung moéi
truong 1/2 MS dé gieo hat ching t6i nhan thay
viéc gidm nodng d6 méi truong MS da lam ting
ty 16 ndy mam cua hat Hoang cAm. Chinh vi
vay, chung téi dat gia thuyét 1a nong d6 méi
truong MS c6 anh hudng t6i ty 1& ndy mam cua
hat Hoang cam. Do vay, 6 thi nghiém nay,
ching t6i tién hanh thi nghiém gieo hat trén
cac moi trudng cé6 nong d6 khoang giam dan
(Bang 2).

Két qua & bang 2 cho thdy nong do méi
truong MS anh hudng rat manh téi ty 1& hat
Hoang cAm nay mam. Trong khi méi trudng
1/4 MS cho ty 1& ndy mam chi 3,4% thi trén méi
truong khong MS (CT4 - chi ¢6 nuébe, duong va
agar) da tang lén téi 70%. Nhu vay, néng d6 moi
truong MS cao da tic ché kha ning nay mam
ctua hat Hoang cam.

Trong nudi cdy mod, hién tudng ty 1é nay
mam cao khi giam ham lugng mudi trong méi
truong 1a kha phd bign. Nishikawa & cs. (1999)
da st dung méi truong 1/2 MS dé gieo hat cho 9
loai thuéc chi Scutellaria (Nishikawa & cs.,
1999). Lan hai Paphiopedilum spicerianum cho
ty 16 nay mam cao hon trén moi trudng c6 ham
lugng mudi thap (Chen & cs., 2015). Thém vao
d6, viéc diéu chinh néng dd moi truong MS phut
hop ciing c¢6 thé gitp ching ta t61 wu héa mot s&
chi tiéu nhu s6 chéi, s6 ré, chiéu cao chdi, sd 14,
chiéu dai ré cua cay Bac ha (Mentha spicata L.)
(Fadel & cs., 2010).
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3.2. Giai doan nhan nhanh in vitro cay
Hoang cam

3.2.1. Anh hudng cia 6-Benzylaminopurine
dén hé s6 nhan chéi

O thi nghiém nay, mAu ciy la cAc doan than
cit tit cAy in vitro dudc cdy lén moi trudng MS
¢6 b6 sung BA. Két qua theo dbi sau 4 tuan dude
trinh bay trén bang 3.

Két qua & bang 3 cho thay bd sung BA da
lam tang ty 16 mau cdy tai sinh tao chéi ciing
nhu hé s6 nhan chéi. Trén méi trudng khong bd
sung BA, ty 1& mau cay tai sinh tao cum chéi chi
dat 26,7%, hé s6 nhan chéi chi dat 1,7 chéi/mau
cdy. Trong khi d6, trén méi trudng bé sung
1 mg/l BA thi ty 16 mau cdy tao cum chdi dat
100% va hé s6 nhan chéi la cao nhat, dat
7,47 chdi/mau cdy. Tuy nhién, khi tang néng do
BA lén 2,0 mg/l thi ty 1&6 mAu cdy tao cum chéi
va hé s6 nhan chdi giam di. Sau 4 tuan nudi cdy,
cac cum chéi tai sinh trén méi trudng cé b sung
BA déu mang cic cum vi chéi rat nhé ngay trén
bé mit moi trudng nudi cay.

B6 sung BA vao méi truong nhan nhanh da
lam gidm chiéu cao chéi tai sinh. Céng thic
khéng bé sung BA cho chiéu cao chéi 14 4,08 cm
trong khi @6 khi b sung BA thi chiéu cao chdi
chi dat tit 0,42-1,43cm (Bang 3). Cac cong thiic
b sung BA 6 ndng d6 thap (0,5 va 1,0 mg/l) cho
hinh thai chéi khoe, 14 xanh t6t. Trong khi d6 &
cac coéng thic bd sung BA tir 1,5-2,0 mg/l cho
cho6i kém phat trién, 14 va than xanh nhat, yéu,
14 nhé. Nhu vay, moéi trudng b sung 1 mg/l BA
cho hé s6 nhan chéi cao nhat, chat lugng chdi va
cum choéi c6 chat lugng tot.
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Bang 3. Anh hudng ctia BA dén hé s6 nhan va sinh truéng ctia chéi Hoang caAm
(sau 4 tuan)

Cong thirc  BA (mg/l) Ty lé tao cum chéi (%) Hé sb nhan (chdi/méu) Chiéu cao chdi (cm) Hinh thai chéi
1 0 26,7 1,72+ 0,26 4,08%+ 0,52 b
2 0,5 86,7 5,43 £ 0,48 1,43°£0,14 b
3 1,0 100 7,47°+0,57 0,87 + 0,09 **
4 1,5 100 5,73+ 0,45 0,52° + 0,06 *
5 2,0 93,3 5,93" + 0,66 0,42°+ 0,06 *
P <0,001 P <0,001

Ghi chu: Trong cung moét chi tiéu theo doi, cac gia tri trung binh theo sau bdi cuing mot chit cai la khéac biét
khéng c6 y nghia théng ké & do tin cay 95% (LSD, P = 0,05); Moéi trucng nén: MS, 30 g/l duong sucrose;
(*): Chéi kém phat trién, 14 va than xanh nhat, yéu, 14 rat nhé; (**): Chéi khde, 14 xanh, it d6t; (***): C4y phat

trién tot, than va la xanh to khée, nhiéu dot.

Bang 4. Anh hudng ctia kinetin dén hé s6 nhan
va sinh truéng cta chéi Hoang cam (sau 4 tuan)

Cong thire Kinetin (mg/l) Ty I& tao cum chdi (%) Hé sé nhan (chdi/mau cdy)  Chiéu cao chéi (cm)  Hinh thai chdi
1 0 26,7 1,70 £ 0,26 4,08 £ 0,52 Cay sinh’
trwdng tot,
2 05 40,0 1,87 0,32 6,79+ 0,74 thén 14 xanh,
3 1,0 33,3 1,43+0,12 4,78 £0,58 nhieu dot
4 1,5 40,0 1,83+0,24 5,13+ 0,65
5 2,0 23,3 1,40+ 0,15 5,33+£0,72
P >0,05 P >0,05

Ghi chi: Méi truong nén: MS, 30 g/l sucrose.

Kinetin va 6-Benzylaminopurine (BAP) la
hai chat kich thich sinh trudéng thudc nhém
cytokinin, c6 kha ning hoat hoa, kich thich su
phan chia t& bao nén thudng dudc st dung trong
giai doan nhadn nhanh chéi in vitro.
Stojakowska & cs. (1999), thii nghiém mo6i
trudng nhan nhanh c¢6 thanh phan 1a MS c6 bd
sung BA § cac néng dé tu 0,5-5,0uM BA va thu
dudc hé s6 nhan choéi chi dat ti 1,4-2,3 chéi/mau
cay. Nhu vay, két qua nghién ctu cua coéng trinh
nay cho hé s6 nhan dat 7,47 chéi/mau ciy, cao
hon hdn so véi két qua nghién ctu trén
(Stojakowska & cs., 1999).

3.2.2. Anh hudng ctia kinetin dén hé sé
nhan chéi

Tuong ty nhu thi nghiém véi BA, thi nghiém
nay ciing st dung mau cdy la doan than mang 1
mit ngd va cdy vao mdi trudng cé6 bd sung
kinetin véi nong do khac nhau. Két qua thé hién

6 bang 4 cho thay viéc bé sung kinetin cho ty 1é
mAu tao cum chdi tang khéng dang ké so véi moi
truong khong bé sung. Cac chi tiéu hé s6 nhan
choi, chiéu cao chéi c6 su khac biét khong c6 ¥
nghia thong ké gitia cac cong thiic (P >0,05).

Stojakowska & cs. (1999) nhan thiy moi
truong MS ¢6 b6 sung 5,0uM BA va 0,5uM
aNAA cho s6 chdi tai sinh/mau cdy dat 8,5+ 3,5
chdi, tuy nhién, ty 1&é maiu tai sinh tao chdi chi
dat 35% trén moi trucng nay. Trong khi d6, moi
truong MS c6 b6 sung 2,5uM kinetin va 0,5uM
oNAA cho hé s6 v6i hé s6 nhan thap hon
(3,8 + 1,3) nhung ty 1é mAu tai sinh tao chdi dat
70% (Stojakowska & cs., 1999).

Két qua nghién ctu trén cho thay kinetin
khong phai 14 chat diéu tiét sinh trudng phu
hgp cho muc tiéu nhé&n nhanh in vitro cay
Hoang cAm. Thém vao d6, hinh thai chéi giiia
cac cong thic 1la khong c6 su khac biét. Nhu vay,
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kinetin khéng lam tang hé s6 nhan chdi in vitro
cay Hoang cam.

3.2.3. Anh hudng ciia néng doé duong dén
kha néing sinh truéng ctia cum vi chéi

O thi nghiém nghién ctiu Anh hudng ctia BA
dén hé s6 nhan chdi, sau 8 tudn nudi cay, cac
cum vi chéi hinh thanh rat nhiéu va do vay can
thiét phai xac dinh dugc méi trusng phu hgp cho
cac cum vi chdi nay sinh trudng phat trién tir dé
nang cao hé s6 nhan chai.

O thf nghiém nay, mau ciy la cic cum vi chdi
méi tai sinh trén méi truong cé bé sung BA dudc
cat v6i kich thuée khoang 3 x 3mm va cdy vao moi
trudng c6 b6 sung dudng véi nong do tir 10-50 g/l.

Két qua 6 bang 5 va hinh 1 cho thAy: chi
can nhin bing méit thudng ching ta ciing thay
ré duge su khac biét vé sinh trudng phét trién
cta choi Hoang cAm in vitro trén cac mdi truong
c6 b sung dudng véi néng d6 khac nhau. O
néng do dusng thap (10 g/l) mau cdy sinh trudng
rat cham, chiéu cao chéi chi dat 2-4mm. Trong
khi d6, khi b8 sung 20-30 g/l sucrose cho cum vi
chéi sinh trudng phat trién manh téi wu, chiéu
cao chdi dat tit 8-20mm, chdi sinh trudng khoe
manh, than 1a phat trién rd rang, khong bi thuy
tinh hoéa, chat lugng chéi t6t. Sinh trudng phat
trién ctia cum vi chdi rat kém va tham chi mét
s0 mau cay bi chét khi tang luong dudng lén 40
hoac 50 g/l.

Bang 6. Anh hudng ctia dudng sucrose dén sinh trudng phat trién
cta vi choi Hoang cam (sau 4 tuin)

Céng thirc Puwéng sucrose (g) Chiéu cao chdi (mm) Hinh thai
CT1 10 2-4 +++
CT12 20 8-20 ot
CT3 30 10-20 ++++
cT4 40 12 ,+
CT5 50 <1 +

Ghi chi: Méi truong nén: MS, 30g duong sucrose; (+): mau cdy bi den khéng sinh trudng phat trién; (++): Cum
chéi gdn nhu khéng sinh trudng phat trién, chi mét vai chéi phat trién rat cham, 14 c6 mau xanh nhat; (+++):
Cum chéi phét trién rat cham, chéi cé hién tugng thiy tinh thé ré rét, mong nudc, mau xanh nhat hoi vang;
(++++): Cum chéi phat trién tot, than va l4 ciing cdp mau xanh, déng déu, khéng c6 hién tugng thiy tinh héa.

!Og 20¢g 30g : 40g

50g

Hinh 1. Sinh truéng ctia cum vi ch6i Hoang cam
trén méi trudng cé6 ham lugng dudng sucrose khac nhau sau 4 tuan theo déi
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Do trong diéu kién nuéi cdy in vitro, chiic
nang quang hdp ctua chdi hodc cay khong toi uu
do vay noéng do duong va cudng dd anh sang anh
hudng 16n t6i sinh trudng phat trién cta chdi in
vitro (Capellades & cs., 1990). Tuy vao muc dich
va d6i tuong nudi cdy ma ngudi ta bd sung ti
2-3% dudng sucrose vao mél truong nudi cay
(Gago & cs., 2014). Viéc bs sung dudng vao moi
truong nudi cay in vitro khéng nhiing déng vai
tro 1a ngudn carbohydrate ma con anh hudng téi
kha ning hap thu nudc va dinh dudng cua mau
cay in vitro (Williams, 1995). Chinh vi vay, viéc
nghién ctu xac dinh nong d6 dusng phu hgp d6i
véi tung loai ciy ¢ ¥ nghia v6 cing quan trong.
Stojakowska & cs. (1999) da st dung méi truong
MS ¢6 bé sung 30 g/l sucrose lam ngudn cacbon
trong nghién ctiu vi nhan gidng cdy Hoang cam
(Stojakowska & cs., 1999). Két qua nghién ctu

ctia Tascan (2007) ciing lua chon méi truong MS
c6 b sung 30 g/l dudng sucrose 1a phu hgp cho
giai doan nhan nhanh va tao cAy hoan chinh cay
Hoang cAm in vitro. Nhu vay, c6 thé néi, két
qua nghién ctu cua ching tdi vé anh hudng cua
néng do dudng sucrose t6i sinh trudng phat
trién cta cAy Hoang cAm in vitro 1a tuong ddng
v6i mot s6 cong trinh cong bo trude day.

3.2.4. Anh huéng ctia nuéc dira dén kha
ning sinh truéng phat trién ctiia cum vi choéi

Véi cac cum vi chéi Hoang cam, viéc xac
dinh duge ham lugng nude dira phu hgp cho sinh
trudng phat trién, nang cao hé s§ nhan ciing
nhu chat lugng choi 1a rat can thiét. Tuong tu
nhu v6i thi nghiém véi nong d6 duong, 6 thi
nghiém nay ching tdi cling st dung cac cum vi
chéi nho.

Bang 7. Anh huéng ctia nudc dita dén sinh trudng phat trién

cua vi choi Hoang cam (sau 4 tuan)

Cong thirc Ham lwong nwéc diva (mi/l) Chiéu cao chdi (mm) Hinh thai cum vi chéi
1 0 8-20 et
2 50 5-10 +++
3 100 1-5 ++
4 150 1-5 +
5 200 1-3 +

Ghi chi: Méi truong nén: MS + 7g agar + 30g dudng sucrose, pH = 5,8; (++++): Cum chéi phéat trién kh4 déu, 14
xanh, than cing cdp khde manh; (+++): Cum chéi phat trién cham, 14 va than cé hién tugng thuy tinh héa
nhung khéng nhiéu; (++): Chéi sinh trudng phat trién kém, I4 va than cé hién tugng thily tinh héa ré rét, mong nudc,

mau séc xanh vang; (+): Hau hét cac choi sinh trudng phat trién rat cham (chi mét vai chéi phat trién), than va la

bién dang, nhiéu chéi bi thui den.

i ‘. f-"-.,- =

50 ml

et NS— \\\'};—_, —
100 ml

150 ml 200 ml

Hinh 2. Sinh truéng ctia cum vi ch6i Hoang cam

trén méi trudng c6 ham lugng nuéc dita khac nhau sau 4 tuan theo déi
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Bang 7. Anh huéng ctia a-NAA dén ty 16 tao ré
cua choi Hoang cam sau 4 tuan nudi cay

Cong thirc Néng d6 o-NAA (mg/l) Ty 18 ra ré& (%)
CT1 0,0 70,0
cT2 0,2 33,3
cT3 0,4 13,3
CT4 0,6 10,0
cT5 0,8 16,7
CT6 1,0 16,7

Ghi chi: Méi truong nén: MS + 30 g/l sucrose + 7 g/l agar, pH = 5,8.

Két qua 6 bang 6 va hinh 2 cho thdy: BS
sung nudc diia da lam gidm sinh trudéng phat
trién va chdt luong chéi Hoang cAm in vitro.
Trén coéng thic d6i ching (khong bd sung nudc
duta), chdi Hoang cAm phéat trién khde manh,
dong déu, chiéu cao choi dao dong trong khoang
8-20cm. Trong khi d6, & cong thtic b6 sung 50ml
nude dita, cdy da sinh trudng phat trién cham
lai, chiéu cao chdi chi dat tit 5-10cm. Khi bd
sung 150-200ml nudc dira/lit moéi trudng, cum vi
chéi sinh trudng phat trién rat cham, sau dé
than va 14 bién dang va tham chi bi chét (than
la c6 mau den). Trong khi hau hét cac vi chdi bi
anh hudng roé rét thi c6 mot sd it chdi van sinh
trudng va phat trién kha t6t (Hinh 2). Nhu vay,
khéng nén bd sung nudc dita trong quéa trinh
nuoi cdy vi chéi Hoang cam.

3.3. Giai doan tao cAy hoan chinh

Sau khi dude nudi cdy tit cum vi chdi, cac
chdi Hoang caAm du kha cao nhung van khong c6
ré. Chinh vi vay, v6i muc tiéu tim dudc méi
truong phu hdp cho giai doan tao ciy hoan
chinh, & cac thi nghiém duéi day, ching t6i lan
lugt khao sat tac dong cua hai chit thudc nhém
auxin la a-NAA va IBA.

3.3.1. Anh huéng ciia a-NAA dén kha néing
tao ré in vitro cAy Hoang caAm

Két qua 6 bang 7 cho thiy: B6 sung a-NAA
da lam giam ty 1& ra ré ctua chdi Hoang caAm in
vitro. Ngay 6 nong d6 o-NAA thap nhat
(0,2 mg/1) thi ty 1é ra ré da giam manh va chi con
33,3%, khi tang a-NAA ti 0,4-1,0 mg/l thi ty 1&
ra ré chi con 10-16,7%. Nhu vay, chéi Hoang cAm
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in vitro chi cAn nudi cAy trén méi truong khong
b6 sung a-NAA da cho ty 16 ra ré tét nhat.

B6 sung chéit diéu tiét sinh trudng thudc
nhém auxin thudng cé hiéu qua nang cao ty 1é
ra ré cling nhu chat lugng bd ré. Tuy nhién, khi
nghién ctiu lua chon méi trudng ra ré phu hop
cho giong khoai tay Cardinal (Solanum
tuberosum), Sayeed & cs. (2015) két luan viéc
b6 sung IAA va o-NAA da lam giam ty 1é ra ré,
chiéu dai ré. Trong nghién cttu nhan nhanh in
vitro cdy Hoang cdm, Stojakowska & cs. (1999)
da lya chon moi trudéng 1/2 MS + 30 g/l sucrose,
khong bd sung chit diéu tiét sinh trudng cho
giai doan ra ré. Két qua cho thay, sau 2 tuan cé
80% choéi Hoang cAm in vitro ra ré (Stojakowska
& cs., 1999). Nhu vay, két qua nghién ctu caa
chiing t6i cling c¢6 su tuong dong véi mot s6 cong
bé truée.

3.3.2. Anh hudng ctia IBA dén kha ning tao
cay Hoang cam in vitro hoan chinh

Cac chdi Hoang cAm dugc cdy 1én méi
truong c6 b6 sung IBA vé6i cac néng do khac
nhau. K&t qua theo déi sau 6 tudn nuéi cdy dugc
thé hién trén bang 8.

Két qua 6 bang 8 cho thay: cong thic doi
chiing khong b sung IBA cho ty 1& ra ré kha
thap (60%), it ré (1 ré/cAy) va ré kha ngin
(0,76cm). Trong khi d6, b6 sung IBA da lam
tang ty 1& ra ré, s6 ré va chiéu dai ré cua choi
Hoang cAm in vitro. Ty 1é ra ré dat 100% khi bd
sung IBA & cac nong d6 tu 0,8-1,6 mg/l. SO
ré/cay dat 16n nhat khi choi dudc ciy trén moéi
truong c6 bé sung 1,6 mg/l IBA (4,2 ré/cay),
chiéu cao trung binh dat 12,07 cm/cay.
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Bang 8. Anh hudng ctia IBA dén kha ning tao cay Hoang cam in vitro hoan chinh

sau 6 tuan nudi cay

Cong thiec  Nbdng do IBA (mg/l) Ty 18 ra ré (%) Chiéu cao cay (cm) Sé ré (ré/cay) Chiéu dai ré (cm)
CT1 0,0 60,0 8,45°+ 0,80 1,0°+0,16 0,76°+ 0,15
CT2 0,4 90,0 11,20” + 0,29 2,1°+0,27 1,81°+ 0,42
CT3 0,8 100 9,45 + 0,67 2,6°+0,20 2,50°+0,17
CT4 1,2 100 8,90° + 0,44 3,5°+ 0,26 2,20° + 0,29
CT5 1,6 100 12,07°+ 0,71 4,2°+0,43 2,00° + 0,24
CTé 2,0 83,3 12,70 + 0,90° 3,9°+ 0,44 2,45°+0,48

P P <0,001 P <0,001 P <0,002

Ghi chi: Trong cting mét chi tiéu theo déi, cac gia tri trung binh theo sau bdi cung mét chit cai la khac biét
khéng c6 y nghia théng ké 6 do tin cay 95% (LSD, P = 0,05); Méi truong nén: MS + 30g dudng sucrose + 7g agar.

Mic du vay, khi ting nong do IBA lén 2,0
mg/l thi ty 1& ra ré ctua chéi Hoang cam da giam
di va chi con 83,3%. Khi nghién citu trén cay
Scutellaria integrifolia, Joshee & cs. (2007) cting
st dung IBA cho giai doan tao cdy hoan chinh
va nhan thdy: méi truong bé sung 4,9uM IBA sé
thuan l¢i hon cho qua trinh ra ré so véi moi
trudng c6 nong do IBA 1a 9,8uM.

4. KET LUAN

Nhom nghién cttu da nghién ctu va xay
dung dugc quy trinh nhian nhanh in vitro cay
Hoang cam ti cac khau tao ngudn vat liéu ban
dau t6i tao cdy hoan chinh. Khi trung hat
Hoang cAm véi dung dich Presept 0.5% trong
thoi gian 10 hoac 15 phit cho hiéu qué sach vi
sinh vat trén 80%. Hat Hoang cAm ndy mam tot
trén mai trudng chi can nuéc, duong va agar. Hé
s6 nhan chéi Hoang cAm dat kha cao, chat lugng
chédi va cum chdi t6t trén moi trudsng MS c6 bo
sung 1 mg/l BA. Nong d6 dudng sucrose thich
hop cho su sinh trudng va phat trién cia céc
cum vi chéi Hoang cAm dao dong tit 20 g/l dén
30 g/l. Méi truong thich hgp cho tao cdy hoan
chinh 1a MS + 0,8-1,6 mg/l IBA + 30 g/l sucrose
+ 7 g/l agar. Cac két qua caa coéng trinh cé thé
duge ap dung trong nhadn nhanh ciy gi6éng
Hoang cam cay mo.
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