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Ding sim (Codonopsis javanica (Blume)) thujc ho Campanulaceae, la mft loai thao dwge quy. Tuy nhién,
s0 lwgng cdy ngoai ty nhién dang giam nhanh do viing phin bé bj thu hep ciing véi sir gia ting vé nhu ciu
khai thac va ty 1€ hat nay mém thﬁp. Két qua nghién ciru dnh huéng ciia chiit didu hoa sinh trudng thure
viit }én kha ning tao choi va ré ciia Ding sim trong diéu kién in vitro cho thiy: khir triing bing dung dich
3% NaOCI trong 10 phitt rdi cdy trén méi truomg SH ¢6 bd sung 3% dwong + 0,8% thach + 10% nude dira
cho t¥ 1¢ mu sdng va v triing cao nhit, dat 66,5% sau 2 tuin. Khi ning nhin nhanh chéi sau 6 tusin dat
cao nhit (19,28 choi/mau, chiéu cao chdi 4,67 em) trén mdi trudng SH bé sung 3% dwdng + 0,8% thach +
10% mirée dira + 1,0 mg/1 TDZ + 0,5 mg/l aNAA. Sau 4 tuiin nudi cdy chdi in vitro tao ré bit dinh va ting
trirdng t6t nhit (chiéu cao 7,36 cm/chdi; 7,03 lé/chdi; 11,17 ré/chdi) trén moi trwimg SH b6 sung 3% dwing
+ 0,8% thach + 10% nwée dira + 0,5 mg/l IBA.

Tir khoa; cdy thube, chat dieu hoa sinh truong, Ding sim, nudi cdy in vitro,
Chi 56 phén loai 4.6
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EFFECTS OF PLANT GROWTH REGULATORS ON
THE MORPHOGENESIS OF CODONOPSIS JAVANICA
(BLUME) UNDER IN VITRO CONDITIONS

Summary

Codonopsis javanica (Blume) belongs to the Campanulaceae family and
is an important medicinal plant. However, the number of this plant in the
nature has been decreasing dramatically because of its narrow distribution,
overexploitation and low germination of seeds. The results of studying the
effects of plant growth regulators on the formation of shoots and roots of
this species under in vitro conditions showed that: the explants sterilized
with 3% NaQCl for 10 min and then cultured in SH medium supplemented
with 3% saccharose + 0.8% agar + 10% coconut water (CW) yielded the
highest survival and clean explants (66.5%) after 2 weeks of culture. After
6 weeks, the capability of in vitro shoot multiplication was the highest (19.28
shoots/explant, length of 4.67 cm/shoot) in SH medium supplemented with
3% saccharose + 0.8% agar + 10% CW + 1.0 mg/l TDZ + 0.5 mg/l aNAA.
After 4 weeks of culture, in virro shoots produced adveantitious roots and
grew best (length of 7.36 cm/shoot, 7.03 leaves/shoot and 11.17 roots/shoot)
when being grown in SH medium supplemented with 3% saccharose +
0.8% agar + 10% CW + 0.5 mg/l IBA.

Keywords: Codonopsis javanica (Blume), growth regulators, in vitro,
medicinal plant.
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M¢é dau

Pang sam (Codonopsis
Jjavanica (Blume)) thudc
ho Campanulaceae, 1a mét
loat thﬂﬂ duge quy trong y
hoc cé truyén cuia cac nudc
chiu A nhu: Trung Quéc,
Mianma, An D, Lo, Nhat
Ban, Viét Nam. O mréc ta,
Ping sim thuong phan
boé & Lai Chau, Lio Cai,
Ha Giang, Hoa Binh, Lam
Dong.

Theo v hoc ¢b truyén,
Pang sim cé tic dung
chira t¥ vi suy kém, phé
khi hu nhuoc, kém én,
mét moi, sa to cung, tang
bach ciu, viém hong, da
day... [1]; khang u, khang
khuén va ting cudng mién
dich.... [2, 3]. Theo cac
tac gia Zhu E va cs (2001)
[4] va Li C.Y va cs (2009)



[5], trong ré cdy Péng sém cb chira polysaccharides,
saponins, alkaloids va phytosteroids...

Hién nay, Dang sam dang bi tan pha nghiém trong,
mit khéc, ty 1& nay mim tir hat trong ty nhién rat thap
nén lodi ciy nay lam vio tinh trang gan nhu tuyét ching
va dugc dwa vao “Sach Po Viét Nam™ c¢én duoc bio
vé. Nghién ciru ndy duge tién hanh nhim tim ra mo
trdmg 1udi cay thich hop dé co hé sé nhén chdi cao
va tao cAy hoan chinh trong thoi gian ngin, gép phin
san xuat gidng cay dwoc lidu quy nay véi quy mo 1én.

Vat lieu va phuong phap nghién ciu
Vit lieu nghién ciru

- Vit 1iéu nghién ciru 1a doan thin ciy Dang sim
¢0 mam sinh truong duoc thu hai tir Hoa Binh.

- Chét khir tring diing trong thi nghiém: NaOCl.

- Méi trudng nubi cay: SH (Schenk and Hildebrandt,
1972) [6].

- Chét kich thich sinh truong duge bd sung vio
moi tredmg 1a: KIN, TDZ, IBA, aNAA.

Phurong phap nghién ciru

Nghién ciru khir triing mau: xac dinh noéng 46 va
thoi gian khir tring mau bing NaOC). Thi nghiém bb
trf nghu nhién, 3 1an nhic lai voi ndng dd6 NaOC1 (1%;
2%; 3%:; 4%) va théi gian teong img (5; 10; 135; 20
pht).

Cac bude tién hanh: mau duge rira dudi voi nuée
chay, sau 46 c&t doan than mang chdi ngn ¢6 kich thude
1,5-2,0 = 0,2 cm duge khir trang bang 1-4% NaOCl
trong 5-20 phit, rira sach lai bang nude cat vé tring
khoang 3 14n. San d6 cly trén mbi tredng SH, bd sung
3% dudng, 0,8% thach, 10% nuoc dira.

Nghién cteu nhdn nhanh chéi in vitro: nghién clru
anh budng KIN, TDZ, oNAA dén qua trinh nhan
nhanh chdi. Thi nghiém bé tri nghu nhién, 3 1in nhic
lai von néng dé KIN [0 (B/C); 0,5; 1,0; 1,5; 2,0 mg/1]
v3 TDZ vé&i ndng 46 [0 (B/C); 0,5; 1,0; 1,5; 2,0 mg/l]
bd sung vao méi trwdng SH.

Thi nghiém nghién ciru anh huong eNAA dén qua
trinh nhan nhanh choi: tir két gua cua thi nghiém KIN,
TDZ b6 sung néu trén, thi nghiém bb sung oNAA véi
cac ndng 46 [0 (D/C); 0,2; 0,4; 0,6; 0,8; 1,0 mg/1] két
hop véi KIN va bd sung aNAA v&i cac nong 84 [0
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(B/C); 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 mg/1] két hop voi
TDZ bb sung vao mbi treomg SH. Céc thi nghiém dirge
bb tri ngau nhién, 3 1an nhic lai,

Cac budc tién hanh: cay Dang sam in vitro dugc cit
thanh timg doan mang chéi ngn ¢ kich thuée 1,5-2,0
+ 0,2 cm. Sau d6, mau duoge ciy trén mbi truomg SH cb
bd sung KIN, TDZ, KIN + aNAA, TDZ + oNAA, 3%
dudng, 0,8% thach, 10% nudc dira,

Nghién ciru méi trigomg tao in vitro cdy hoan chinh:
nghién ciru tao ré ciy Pang sdm in vitro. Thi nghiém
bd sung aNAA hoc IBA v&i nong &6 (0,5; 1,0; 1,5;
2,0 mg/l) vio mdi trudmg SH bo sung 3% dudng,
0,8% thach, 10% nuéc dira. Di chimg: khong bd sung
oNAA hoac IBA.

Céc budc tién hanh: céc chbi in vitro ciia cay Dang
sam coO kich thuoce 4,0 £ 0,2 cm dwoc tach ra tir cum
chbi trén méi truomg nhin nhanh dwoc cly trén méi
trromg SH b6 sung 3% dudmg, 0,8% thach, 10% mrée
dira, véi cac nong do fir 0,5-2,0 mg/l aNAA va 0,5-2,0
mg/l IBA dé khao sat kha niing hinh thanh 1€ in vitro.
Cic thi nghiém duroc bd tri nglu nhién, 3 14an nhic lai.
O tét ca cac thi nghiém trén, m&i cong thirc 1a 30 mau.

Chi tiéu theo doi va xir Iy 56 ligu thi nghiém. nghién
ciru tién hanh theo di dinh k¥ 1 tudwldn. Theo dbi
cac chi tid: ty 1é miu séng (%), man nhiém (%), kha
ning sinh truéng ciia chdi, s chéi/mau, chidu cao chéi
(cm), s6 14 (1a/chdi), s6 18 (ré/chdi)... Cac thi nghiém
dugc dit trong phong thi nghidm cb cudng d6 chiéu
sang 2.400 lux, thoi gian chiéu sang 13 12 gid/ngay,
nhiét 36 phong 24 £ 2°C, 86 4m phong 55 + 5%. Cac s6
liéu thu thap dugc phan tich théng ké bing phin mém
IRRISTAT 5.0 va ANOVA.

Két qua va thio luén
Tao vat lidu khéi dau

Vit hiéu nghién ciru 14 cac doan thén cha cdy Dang
sam. Trirde khi dua vao nubi cdy, mau duoe xir 1y khir
tring bang NaOCI véi cac nong do va thoi gian khac
nhau. Khir tring doan than cua ciy Dang sim bing
dung dich 3% NaOCl trong thii gian 10 phut ty 1€ song
dat cao nhat (66,5%). Khi ting néng 46 va thoi gian
khit tring 1én, ty 168 mAu séng giam dén. Ty 1¢ song
thip nhét khi xir 1y & ndng 36 4% NaOCI trong 20
phut, chi 14 24,5% (bang 1).
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Bing 1: Gnh hieomg ciia théi gian va nong dé NaOCl dén mdu Ddng sim

m Tk%mk N
gian Nowg & 1% Niag d3 1% Néwg & 3% Ning d 4%
B0 | sivg | wni | e | sivg | Wi | ot | S | Wb | i | S | Nhim | O

Sing
S |65 662 | 73 | 30| 86 | 123 %9 | s6 | 85 | 365 | 462 |73
66,5

0 | 352 | 504 [ 144 | 52) [ 319 | 160 05 | 1304017 28 381

15 (403 | 396 | 02500 W06 |94 20 A | B3| I OIST 50

N | 356 M2 | 302 | 420 28 | 352 | 80| 38 | 190 | 45 | 128 |67

Nhu viy, khur trung doan thin clia cdy Pang sim
bing dung dich 3% NaOCI trong thdi gian xir 1y 10
phit 1a thich hgp nhat.

Giai dogn nhin nhanh

"
PavRat.

¥

Hinh 1: Pdng sam va cde giai doan nhén giong
A- Bing sdm (Codonopsis javanica); B- Giai doan nhdin mhanh;
C, D- Giai dogn tgo cdy hodn chinh

Anh huomg cia KIN dén qua trinh nhdn nhanh
choi: KIN thude nhom cytokinin, ching duge bo sung
vao méi trudmg chii yéu dé kich thich si phan chia té
bao va phan hoa chéi bat dinh, ting cudng kha ning
tdng hop chét diép luc cia cdy. P& danh gia anh hudng
cua KIN 1én qua trinh hinh thanh cum chéi, ching 16i
bd sung KIN v&i ndng do tir 0,5 dén 2,0 mg/l vao mbi
trurdng va két qua nghién ciru anh hudmg cia KIN duge
trinh bay & bang 2. Két qua & bang 2 cho thiy, KIN ¢
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tic dung khong rd rét vé lam gia ting s6 chéi ciia Pang
sam. Nhur vay, néu bo sung don 1é KIN s€ ¢6 tac dung
thap dén qua trinh nhin nhanh chdi Pang sim.

Anh huong cia TDZ dén qua trinh nhin nhanh
choi: TDZ ¢6 tac dong rit hiéu qua dén nhin choi coa
nhiéu loai cdy. D& tim hiéu dnh hudmg ctiia TDZ dén
kha néng nhan chdi in vitro cia Pang sim, ching t6i
bo sung TDZ véi nong d6 tir 0,5 dén 2,0 mg/1 vao méi
trudmg va két qua dugce trinh bay & bang 2.

Bing 2: dnh hudmg cua TDZ, KIN dén qud trink nhdn nhankh choi

Chit kich thich sinh truém
(mg/) g S8 chdvman Chiéu cao choi
KIN TDZ )
0(P/C) : 1,72 ¢ 2.92d
0,5 - 3,36 a 3124 a
1,0 : 2,86 ab 3,18 ab
1,5 - 2,50 b 3,06 be
2,0 - 247b 30lcd
LSD 0,05 0,52 0,13
CV(%) 3.2 34
: 0 (P/C) 1,73 e 1,90 d
- 0.5 6,16 b 3,27b
- 1,0 6,55 a 354a
; 1,5 511¢ 3,08 be
2,0 4,04 d 293¢
LSD 0,05 0,13 0,21
CV(%) 3,0 4.8

Cac chir cai khac nhau trong cung I ¢ft chi sir sai khde co y nghta

thong ké o p < 0,03

Bang 2 cho thay, TDZ c6 tac dung kich thich manh

dén qua trinh nhan nhanh chéi & cay Pang sam. O nong

d6 1,0 mg/l TDZ bd sung vio méi trudng, s6 chdi trén

mau di ting 1én 6,55 chdéi/miu va chiéu cao choi dat

3,54 ¢m, sai khac & mirc dang tin cay so véi doi chimg

vi cic ndng d6 khic, Tuy nhién, khi ting ndng 36 TDZ

1ém hon 1,0 mg/l, s6 chbi/mau, chiéu cao chéi lai ¢6 xu
huémg giam dan va chéi ¢é hién tuong vang.

Anh huomg ciia t6 hop KIN + aNAA, TDZ + aNAA
dén qud trinh nhdn nhanh choi: khi két hop auxin véi
cytokinin s& gifip su ting truong chdi non va khéi phat
sir tao m&i mé phén sinh ngon chdi tir nhu mé. Gaspar
va cs (2003) [7] cho ring, cac thi nghiém tao choi bt
dinh thuong cho két qua cao khi sir dung cytokinin
nong d6 cao va auxin ndng d6 tir thip dén trung binh.
Do d6, cac auxin trong thi nghiém nay dugc sir dung ¢
nong do thap nhim khao sat tac dong cia su phdi hop
giira auxin (aNAA) véi KIN, TDZ 1én su tao choi cdy
Pdng sam,

9



Két qua nghién cira sau 6 tuin nubi cdy duge trinh
biy & bang 3 cho thay: trén méi trudng bd sung t6 hop
KIN & ndng a6 0,5 mg/l va oNAA nbng d6 tir (0,2-1,0

mg/1) cO tac dung tich cuc t¢1 sy phat sinh cym chéi,
nhung thich hop nhat cho viéc ting hé sé nhan chéi,
chiéu cao chdi 1a méi trudng bd sung 0,5 meg/l KIN két
hop vo1 0,2 mg/l aNAA so véi cong thire khac & mure
c6 ¥ nghia théng ké. O mbi trudmg nay, s6 hrong choi
dat 12,10 chdi/mau, chiéu cao choi dat 4,56 cm. Khi
ting ndng 46 dNAA cao hon 0,2 mg/] ¢6 xu huéng 1am
giam kha ndng tao chéi cia méu cdy. Ninr vy, viée bd
sung 6NAA vao méi trudmg két hop véi KIN 1am ting
hidu qua tao chdi, tuy nhién s6 chdi vin con thip, chét

lrong chéi chura cao.

Khi két hgp TDZ v6i dNAA & ndng 46 va 1y 18 thich
hop ¢6 thé nang cao hé s6 nhan chdi va chit lwong chdi
d8i v&i mot sb cdy trong nhu cay Cymbidium faberi
Rolfe (Jun Tao va cs (2011) [8]. Do vay, TDZ & néng
46 1,0 mg/l (ndng d5 cho hiéu qua nhan nhanh chéi tét
nhét) 83 duge sir dung phéi hop voi aNAA ndng db tir
0,5-3,0 mg/i nham ting hiéu quéa nhin nhanh chdi Dang
sém. Trén mdi tnrdong co 0,5 mg/l aNAA va 1,0 mg/l
TDZ sau 6 tuan nudi cy, s6 chdi dat cao nhét 1a 19,28
chdi/mau, chiéu cao chdi dat 4,67 cm, chit lwgng choi
rat tot, chdi xanh va map. Tuy nhién, khi ting ndng 46
oNAA 16n hon 0,5 mg/1 thi 36 chdi cé xu hrdmg giam
dan. O ndng d6 3,0 mg/l 3 thé hién vrc ché sy phat sinh
chdi in vitro {chi dat 6,52 chdi/mau), chiéu cao chdi dat
3,83 ¢m, chbi ¢6 hién twong vang ta.

Bdng 3: dnh hirdmg cia t6 hpp KIN + aNAA, TDZ + aNAA 3én gua vink

nhan nhank chéi

KIN (mg/l) | ‘TDZ (mgh) | oNAA(mgA) | S chdifmdu C’“‘"‘{’;:'; choi
03 0 (B/C) 338 ¢ 391 d
0,5 0,2 12,10 a 4,56
0,5 - 0.4 7.79% 416b
0,5 0.6 615 ¢ 3,81¢
0,5 0.8 6,10 ¢ 3,52 d
05 | - 1,0 541 cd 320¢ |
LSD 0,05 0,34 0.2
CV{%) 31 4,2
1,0 0 (B/C) 6,54 d 3,96 de
1,0 M 1928 & 467 &
1,0 1,0 14,03 b 4450
1,0 1,5 10,15 ¢ 422 ¢
1,0 2,0 9.08 ¢ 4054
1.0 25 7024 308de |
1,0 3,0 6,52 d 383
LSD 0,05 2,0 0,16
CV(%) 4.5 2.3 N
Cic chir cat khae nhau trong cang ] 061 chi s sai khie
r6 ¥ nghia thong ké ¢ p < 0,05
ThE CHI
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Giai dogn tgo cdy hodn chinh

Auxin duoc b sung vao mdi trudmg 4é ting cuong
kha ning tao ré (Tiwari va cs, 2000) [9]. Tuy nhién,
véi cac loai cay khée nhau thi loai auxin va ndng dd 1a
khac nhau. O day chiing t6i tién hanh nghién ciru thi
nghiém vé aNAA va IBA. Trong hghién clru nay, IBA
to ra thich hgp hon trong viéc kich thich chdi Dang
sam tao ré so véi aNAA. Mic di bb sung aNAA vao
mbi truomg nudi cay da cai thién dugc chat luong bo 18
Pang sim so voi d6i chimg nhung chiéu cao chy, s6 14,
ty 12 chdi ra 1€ van con thép.

Trén moi trirong co chira IBA, thdi gian xuat hién
ré va chit lugng bd ré Pang sam d3 duoc cai thién 15
Tét. Két gua nghién ciru ¢ bang 4 cho thay: sau 4 tuan
nudi cdy, mbi trudmg cb bd sung IBA da thic day qua
trinh hmh thanh va phat trién ré tl?r chéi in vitro, s6
chdi ra ré dat tir 5,90 dén 11,17 ré so v&i mdi trudng
khong bo sung IBA. Tuy nhién, & cac mirc nong dd
khac nhau thi kha néing cam {Ing tao ré in vitro cling
khée nhau. Djc biét, & mdi truomg bd sung IBA nong
d6 0,5 mg/l, chiéu cao chdi, 56 14 va kha ning hinh
thanh ré 1a t6t nhat: chiéu cao chdi dat 7,36 cm, s6 14
7,03, s6 r& 11,17. Xhi ting néng d6 1BA 1én hon 0,5
mg/l thi chiéu cao chdi, s6 14 va kha néng hinh thanh
ré in vitro giam dan.

Béng 4: dnh Inromg ciic aNAA, IBA 3én khé ning ra ré cia chii

oNAA (mg) | 1BA(mg/) | Chifu cao chdf(em) | S 1&/chbi | S5 rbiehii
e . 31 43¢ 2,48 4
0 - 35lc 552 423 ¢

1,0 - 5302 5572 | 7264

1.5 . 456 ab §25b 628 b

20 . 4421 413 6,10b
___18D0Js 0.25 0,19 0.23

| CV(%) 21 AN
0(D/0) 3,21 d 470 342¢

_ 0,5 7362 703 a 11178
| 1.0 6,50b 6,848 955b
15 642b 658D 650 ¢

20 358 ¢ 551¢ 5904

LSD 0,05 0,22 0.24 6.15
oY) 2] 32 23

Cadc chif cai khae nhav trong cing 1 oft ohi sy sai khdc c6 3 nghia
thong ké o p < 0,05

Trong nghién cuu nay, IBA & I}éng a$ 0.5 mgfl
duoc chimg minh 1a c6 hiéu qua nhat cho ré, dan dén

ré dai va khoe manh. Tac dung kich thich khi ning
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hinh thanh ré in vitro cia IBA ciing d3 dugc béo céo
& nhiéu loai cdy thudc khac nhu: Ocimum basilicum
(Sahoo va cs, 1997) [10], Tylophora indica (Faisal and
Anis, 2003) [11].

Két luén

1. Ché dd khir tring mAu thich hop cho Pang sim
duge xac dinh 14 3% NaOCl trong thét gian xir ly 10
phiat. Cong thirc nay cho ty 16 miu sdng va vo trung
cao, dat 66,5% sau 2 tuan theo doi.

2. Méi truomg tot nhat cho nhan nhanh chdi Pang
sim 13 b6 sung 1,0 mg/l TDZ + 0,5 mg/l aNAA bb
sung vao méi truong SH + 3% duomg + 0,8% thach +
10% nude dira. Trén moi trudng nay sau 6 tuin nudi
cdy cho hé s6 nhan chdi cao (19,28 chbi/miu), chidu
cao chdi (4,67 cm), chat luong chdi t6t, chdi xanh va
map.

3. Mo6i trudng tao cdy in vitro hodn chinh thich
hop 1a bé sung 0,5 mg/t IBA vao méi treomg SH + 3%
dudmg + 0,8% thach + 10% nudc dira. Trén mdi truong
nay sau 4 tuin nuoi cﬁy., chiéu cao choi dat 7,36 cm:
sd 14: 7,03; s6 ré: 11,17, chit lugng chdi cao va xanh.
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