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Abstract: The artificial seeds of Dendrobium huoshanese was produced with Auxiliary buds, Protocorm-like bodies, and
adventitious shoots. By using orthogonal experiment, we studied the effect of Maltose (%), hormone rate between 6-BA (mg-L™) and
NAA (mg-L™), active carbon(%) , sodium alginate (%), time of ion exchange (min) on germination rate of artificial seeds of D.
huoshanese. Then the leaking rate of maltose and variation of pH value of artificial seed capsule during vegetating of artificial seeds
of D. huoshanese was measured. The results show that maltose played the most important role in inducing D. huoshanese artificial
seeds to germinate. The optimal combination was: maltose 4%, hormone rate between 6-BA (mg-L™) and NAA (mg-L™) 10:1, active
carbon 0.1%, sodium Alginate 4%, time of ion exchange is 10 min. Protocorm-like bodies were appropriate propagartor, the
germination rate of artificial seeds of D. huoshanese takeing Protocorm-like bodies as the propagartors is 90.1%. After germination,
the survival rate of seedlings of artificial seeds was 80.6%, the leaking rate of maltose of artificial seed capsule was 0.52%, and the
pH value of artificial seed capsule decreased during the process of vegetation of artificial seeds. After having been stored at 4°C for
20 d, the germination rate of artificial seeds of D.huoshanese takeing Auxiliary buds, Protocorm-like bodies, Adventitious shoots as
the propagartors were 3.3%, 10.6%, 5.2%. Under natural conditions the germination rate was 13.8% after 10.0 g/L carbendazim was
appended into artificial seed capsule. This result provides a foundation of manufacture and further study of the artificial seeds of D.
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Table 1 Factor and levels of orthogonal design L16(45)

B. Hormone rate

Level A. Maltose/% (6-BA/NAA) C. Active carbon/ % D. Sodium Alginate/% E. Time of ion exchange/ min
1 2 12:1 0 3 5
2 3 10:1 0.1 4 10
3 4 8:1 0.2 5 15
4 5 6:1 0.3 6 20
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Table 2 The effect of orthogonal design Ls(4°) factors on
germination rate of D. huoshanese artificial seeds

. . i i jﬁ:iﬂ, Germination rate/%
HZ2ZFRETTE4% 6-BAINAA 10:1, FEHEARTIIE 0.1 %, S Protocorm-like  Adventitious
MR BV 4.0%, 5 T SCHUZ N IE 10 min, Al Buds— podies shoots
PR PR 5 A N LA 5 AR G Uy 208 04 T IR 52 58, 1 38.2 60.6 48.6
15 ) LG 25 S S5 B 0 19 7 0 £ TR 8 300 ? %7 16 o4
65.6%, LUJSUBR 25 4 63 P A 7 111 73 6k AT HO B % ; o o o
FEN90.1%, DA GE 2 A O AR 1L A i ATl 5 e 624 493
T KRN 75.2%. 6 42.9 66.4 54.0
22 BELABMAIMFHEMBIEER 7 37.6 57.7 457
EABI LR FEd RS, 844K, 40d )5, 8 42.8 67.1 55.6
N TR B K B 2l B R R B2 0T R 52 4 S RN B, o 6L.7 82.4 718
BRI FAPE, B, #EF 60 d JF, — » 003 o 109
SR AESEA TR RO, BiaTEr, AesE. o -
(eI 60 45, i ILAETE R, & AMTLIFH, LI 13 o e o
Jir R 25 Sy 1 RR A Y 8 LA ARk N R B R 14 45.8 66.3 55.0
w, ATLLIAF] 80.6%, it THE M. XAalfes 15 42.1 65.4 53.9
JRERZE R AR RE I ARV R, kR T 16 39.1 60.3 481
F3 EXTHRAEDNNR
Table 3 Variance analysis of orthogonal test
SS F
Factor Auxiliary  Protocorm-  Adventitious DPF  Auxiliary  Protocorm-  Adventitious  F0:05
buds like bodies shoots buds like bodies shoots
Maltose/% 1141.042 932.825 1081.885 3 3.639 3.358 3.482 3.290"
6-BA/NAA Hormone rate 134.902 158.615 149.330 3 0.430 0.571 0.481 3.290
Active carbon/% 160.332 168.615 178.605 3 0.511 0.607 0.575 3.290
Sodium alginate /% 82.587 81.575 91.895 3 0.263 0.294 0.296 3.290
Time of ion exchange/min 49.082 47.260 51.885 3 0.157 0.170 0.167 3.290
Error 1567.930 1388.890 1553.570 15

"P<0.05

x4 BEUABMAIMFHEMNBEER
Table 4 Survival rate of seedlings of artificial seeds of D.
huoshanese

Survival rate/%

16.1%=0.02
80.6%+0.03
19.1%+0.05

Auxiliary buds
Protocorm-like bodies
Adventitious shoots

Journals.im.ac.cn

23 BELUAMAIMEZFREMFEENTK

FH 22 25 b it U 2 0T VR R P 0 RN BZ A ik T
K R S ATLIAE M, A TR ERIME 1d f12d
J&, MR AR 258 0.31%F1 0.45%, #| 3 d i,
W B4 43 53 0.52%, 3 d LS BE 43 i iU B R
e AR 3 TR, LA b A R i AR
i B 2 2RO T EU R Ol 4%, X T RE SR



ZHIES BT R T SRR B

807

F T H BB 5 R .
24 BELABAIFE pH BTk
& 6 %, N TR -ri&FRhG, Bl a) s
i, BB R pH 28 Fi%. #&Fh 60 d
Jei, VAR A A R SR AR A TR pH
fH 5.60 FREF] 4.69, LIFERZE, ANE 2 N %
SRR EE LA RN AP pH {1 5.60 73501 T B3
4.80, 4.71, FEABIN TR EEREMG pH (524
T B AT BB RS EE (LA N RN T R S 4 e 4k
SRR —AN R
25 ZELABRAIMFHIESHE
2.5.1 I AR ZE 1 L1 N T T 4R 152 00
H% 7 AT, Bt IO R e BE i, g et
N TR ZFRA FrbEAL, N TFRF7E 4°C IV
20 d J&, DAMEZE A AR SAE R A B LA A TR

W R RIEALE 3.3%, DIFERZE 5K E 4 kA0 38 2
R LA N TR T8 & R B R L 2 10.6%,
5.2%. X Al BRI 5 & 28 2 0 RH I (R (K I 1 B AL
IO By Skt 4
25.2  ZFHRXEN AN T FF B B0

Z R A NWAERTE R, AT LU 3 2 K it 24575
MM A BN TR FEER R AT, e
EWRMT ZW ARG, VIMCZE, WRIKZE, REZFRE
T AR BB 1L AT AT 8 &R 4 S AT Lk )
6.8% . 13.8%. 7.9%; {Hitmvk B M) £ W R A 5 HAE
M, /AN THFREE, SZ2HAKEN
20.0 g-L7t W, DAMGZE, JRBRZE, A 2F b fu 1 2y
PR 1L N A 1 R R BRI R 3.9% .
6.3%. 4.6%. Pk, FIHZE R bE LA FCTF
T 16 7R A B R 10.0 gL

#5 BELUAMAIMEZFETREENTL
Table 5 Variation of rate on maltose leakage of
artificial seeds of D. huoshanese

Seeding time/d 1

2 3 4 5

Leaking rate of maltose/% 0.31+0.03

0.45+0.02

0.52+0.05 0.52+0.05 0.52+0.06

*6 EEWAMAILME pH EMTE

Table 6 Variation of pH of artificail seeds capsule of D. huoshanese

Seeding time/d 0 10 30 40 50 60
PH (Auxiliary buds) 5.60+0.01 5.51+0.03 5.36+0.04 5.16+0.02 5.02+0.04 4.79+0.03 4.69+0.01
PH ( Protocorm-like bodies ) 5.60+0.01 5.45+0.04 5.10£0.02 4.91+0.01 4.86+0.02 4.81+0.02 4.80+0.02
PH (Adventitious shoots) 5.60+0.01 5.51+0.03 5.30£0.01 5.21+0.04 5.11+0.03 4.74+0.03 4.71+0.02

R7T KEDBEELUEMALMTRHAR

Table 7 Germination rate of artificial seeds of D. huoshanese after storage at low temperature

Germination rate/%

Storage time/d 5 15 20

Auxiliary buds 64.9+0.01 50.2+0.02 10.4£0.05 3.3+£0.04
Protocorm-like bodies 89.2+0.03 70.0+0.01 21.3+0.05 10.6+0.02
Adventitious shoots 76.1+0.04 55.2+0.02 14.3+0.02 5.2+0.04

#*8 BAZHGTELUAMALIMTFHEEAE
Table 8 Germination rate of artificial seeds of D.
huoshanese in natural conditions

Germination rate/%

Carbendazim/(g-.L™") 0 5.0 10.0 20.0
Auxiliary buds 0 6.3+0.04 6.8+0.05 3.9:0.01
Protocorm-like 0 13.6£0.02 13.8+0.05 6.3+0.03

bodies
Adventitious 0  7.0+0.04  7.9+0.04  4.6+0.03

shoots

3 &bt
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Journals.im.ac.cn



808 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

May 25, 2008 Vol.24 No.5

TR A LIAF] 13.8%., % My RALELEE 9% IR A
WS A I TR FHT R T 366k

24, NTRFIAFTEH, 5 A Ok i 58 R 4N
EHIEN TR TAE R, & ARSI,
R fE, R, B SIS, BHERRSES
M, FESCmad e R, BIlA A TR & 2T 2
AR R, X SRR R, U Ak
REBESE M-, B, Bomp s Epg i
AT BB TR AN A T R it U %) St o, (AR R B 3
SN THENBERE R, 555N THF
kBB BRTHBT ST, SR ORI 2 —
Ay T A Y A TR R S R R i, X A i
BERAN AL 50 B0 ke s P (E SR, A KR
R, FERMR RN TR RRE R IR B, AL
T R TR R AN A LA b Akl ek, R T
F LR RE, OB T AT — 2RI IR E

AR, ElAafE TR pH EERE RS
BT R, XA ESEEL AR TR AR
40 407 ¥ T 2R S A 0 S TR 2 — 1) A R e
FME, XiBAfFTHE—25. EREAT, b
WP ) SR, 2R LA BN TR i R R 5
ik, X AT AE SRR B 5 Rt o THRE A
TR RIPUIRTE BE J1, BT LA S A AR A
MRIEABE T, S AE B A TR TR0, X SEA A
Fr K T4 b B, SR 0T LAE A TR b, T —
AN G AN P BT (A0 ABA . 2 Il 24 1R
) U8 DLk ER TR THUREARE ST o 76 H AR5
B, RERNTZEA, Ellaf A TRk
FARSRISAK, AT LA R ol il A A RN TR R ok
R v A 1L BN T 00 9 T B i o R LA
BEE AR TR A2

REFERENCES

[1] Zhou LY, Gao SG, Bi YJ. Study on sweet potato auxiliary
buds of artificial seed. Seeds, 2003, 3: 37-38.

JATRHE, S AT, HeHedR, O SICGE A TTR T R
J. FpF, 2003, 3: 37-38.

[2] Wang WG, Wang SH, Cheng F. Study progress of
artificial seed capsule and storage technique. Seeds, 2006,
25(2): 51-57.

FICHE, EREAE, BREL YN TR iR
WhFE k. AP, 2006, 25(2): 51-57

[3] Wang LH, Lu JP, Jin Y, et al. Study on the development
flue-cured tobacco K326 artificial seed of somatic
embryos in floating culture. Seeds, 2002, 4: 10-12.
FEAe, UL, B, . BIIKI26 N LA BFE R

Journals.im.ac.cn

[4]

[5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

I T ARG Y & LEBFTE. R, 2002, 4: 10-12.

Sharma A, Tandon P, Anjani K. Regenaration of
Dendrobium wardiannum from synthetic seeds. India
Journal of Experiment Biology, 1992, 30(8): 747-748.

Huang WK, Sunitha Nagaraj. Effects of storage
temperature and time on germination of synthetic seeds
and survival of seedlings of Rhynchostylis retusa. Journal
of Plant Resources and Environment, 2005, 14(3): 63-64.

# TLRE, Sunitha Nagaraj. A vl i 35 B A (] %o 45 1
22 NTHD T R B 40 4738 IS . A B RS B IR
224 2005, 14(3): 63-64.

Xue JP, Zhang AM, Sheng W. Storage technique artificial

seeds of Pinellia ternata. China Journal of Chinese
Materia Medica, 2005, 30(23): 1820-1823.

B, SRER, BER. EE LRI R ST
rpE fh 222, 2005, 30(23): 1820-1823.
LU SF, Guo GJ, Cai YP. Progress in physiological and

biochemical characters of Dendrobium huoshanense. Chin
Tradit Herb Drugs, 2006, 37(5): 790-793.

BETY, S8, B, LA A A AL P BT
JEibfE. HhEZY, 2006, 37(5): 790-793.
Guo SX, Zhang JH, XU JT. Study on the preparation

process and germination of white Dendrobium artificial
seeds. Chin Tradi Herb Drugs, 1996, 27(2): 105-107.

SR, TRARER, ARERE. SR AN TR IR R
KOk ZERIRGE. L2, 1996, 27(2): 105-107

Zhang M, Wei XY, Huang RH. A study on the solid
encapsulating system of the artificial seed of Dendrobium

huoshanense. Acta Horticulturae Sinica, 2001, 28(5):
435-439.

KR, B/NDT, BARSE. BREAMA LR T EIE AR
GRIWFSE. 2253, 2001, 28(5): 435-439

Zhan ZG, Zhan M, Xu C. Plant non-somatic embryo and
artificial seeds of plant. Seeds, 2001, 6: 28-30.

AR, IRER, R MY AE R EIE 5 AN LR
¥, 2001, 6: 28-30.

Xing XH, Shen YW, Gao MW, et al. Study on production

of artificial seeds of rice hybrid between Indica and
Japonica. Acta Agronomica Sinica, 1995, 1(21): 48-50.

TN, SR, SR, S KRR 2R N TR
il & MEgE. FEY 3R, 1995, 1(21): 48-50

Tang SH, Sun M, Li KP, et al. Studies on artificial seed of
Ipomoea batatas L. Lam. Acta Agronomica Sinica, 1994,
6(20): 746-748.

AR, IV, IR, L ITEANTR TR, (Y
2#1%, 1994, 6(20): 746-748

Chen SC, Zheng XQ, Lai K. Materials and methods for
encapsulating artificial seed of banana. Chinese Journal
of Tropical Crops, 1993, 1(14): 39-42.

BRSFAT, KR8, M. FHEN LA TR 5 0k
HIRESE. POl ERF 40, 1993, 1(14): 39-42.

Bai Y. Study on tissue culture and artificial seeds of



ZHIES BT R T SRR B 809

Pinellia ternata(Thunb.) Breit. China Pharmic University, . YE¥)Z=&, 2007, 4: 28-29.
2004, 49-50. [17] Wang Z, Wang SG. Plant Physiology. Beijing: Chinese
FIF. P EZEREE IR AT AT, h 25K, Agriculture Publishing Company, 1999, 11: 442445,
2004, 49-50. T, FEER. AR, dba: B E R
[15] You Y, Zhang HJ. Studies on embryogenesis and plant 1999 11: 442—445.
regeneration of sweet potato(Simon. 1) (Ipomoea batatas) in [18] Kang’ GZ, Wang ZX, Sun GC. Physiological mechanism
tissue culture. Chin Tradi Herb Drugs, 1999, 30(1): 56-59. of some exogenous materials on increasing
JL, SR, 2 H PG 1SRRI S R bR cold-resistance capability of plants. Plant Physiology
. FEEZYg, 1999, 30(1): 56-59. Communications, 2002, 38(2): 193-196.
[16] Shi LR, Liu ZH, Bai LR. Effect of different pH on rice FEFEIEE, TIR, Ahmh. JURM MY TR M i %
seedlings. Crops, 2007, 4: 28-29. YR S R B . AR W A PR R, 2002, 38(2):
BFEA, XIS, FmsR. AS[EpHAT R A K 5 193-196.

RIORIDORDIREORIDRIDIREORIDOREDIREDRIDORIDIREDIRIORDREDR LR LD R G R LR DR 5D
AHEEBABFEET LR ot b

LYt R E A RA S (F)

[(XIMs B & Hz B X& Emm % &
978-7-03-020562-9  ¥58.00 2008 4 4 A 20 H MK S
ABANR T RS E AR R Rk . Pl . WO @IS SR SEARA AR B T
AEEA R, DL S H AR B Z [ 255 1, RIINHREAR A 21 1 e A T7E BRI S %uam,i
Eamd

B g A Q

APV R ) A R B VA A B, TR AR E P . AR —A ~
AR E R 2R R T A, MR — A8 51 250 & AR anfe] LUBE 11 5T 4 2 4 — {
ARATH, BRIk HOMBEZESEER . TP A EERANE, & —ERIEN
A7 R AR T B BN, B E LR, RN, EEREER, 2B IR A AR AR
AT I R AR R

A A A GRREAR L, FRAE A . AT AW AR B AE L RS AE | RHIFRI B
INGE =8
— AR B A
RER G
978-7-03-020221-5 ¥ 58.00 2008 4F 4 F 28 H K

AP EN A B MM LR T —F AR AR, R AR — A LA A R
— BRI | MRS PR A R . ARSI A A AR Ak s R, — SRR A

H S 107 A T — AL 2 R RO IR, — S P A A B2 A R s DR 7L M i
AL GG SRR SR i AR B B E Y I RE . AR T — R AL U —LE E RPN B
U IR M 2R AT (BT/R SRR . AR . IS AP G R, X —8 LA A M

FEAER AT BN P BV FIALEREEA T T R A 4 -~

At g g Y AERIE LR B TARE KA e Ll R L Be Al A: b i M2 2%, tuml it
WEFERIT R A SR RPUAAE R R N 12 o AR R L Bes R . BRI . LRSS LIl LR
BERTBE SN BS54

XA N B AL i it 45 2R L (AR 2% )
Mgl L AR BRI Ay 16 5 Blepdi et Blgm b AarRlEsast g 100717
PR PUts BRI 010-64034622 (L)
B KSR IR 7 5 Bl 3 hittp://www lifescience.com.cn

Journals.im.ac.cn



