* 1812« ¢ %% Chinese Traditional and Herbal Drugs 3£ 42 % 25 9 ¥ 2011 £ 9 H

kR A A DA T 1 B B R 5

kAR F AL RERL ELL RHEL HAET
Lo MR, T4 )M 510006

2. JHKAEPAEMREA AT, TR B 515736

% E:. BW BESEARANIHFRIENE, B EME R, AR AR SRR, AiE DK
AR AR EN TR 7, BT B dlost N TR IR BRI 258 L MS+0.5 mg/L BA+0.5
mg/L NAA+3 g/L AC+30 g/L BT +3 o/L H BE AIEARIRTL, 18 2% CaCl, RV 15 min 2RI TR HI7ER
LA, IRFL AR 15 g/L RFWERA 10 g/L LR/KFIRE R SR AN TR F Il R SRR 2%, Al s in 10 g/L 44
K SiO, 1 10 g/L gk TiO, HAEMH B HT K2, (HAIN 10 g/L 40K Sio, R . &8 @ T8 A A T4l
YEJ7E, A4S TR Wi R HF i %

KEIR: B NIRFs geKkerkl; REL Rk

hESES: R282.4 NEFREES: A MXEHS: 0253 -2670(2011)09 - 1812 - 05

Manufacture and influencing factors for artificial seeds of Dendrobium officinale
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Abstract: Objective To provide a new manufacturing method for the artificial seeds of Dendrobium officinale. Methods The
artificial seeds were manufactured by taking protocorms of D. officinale as the materials entrapped with the consideration of the effects
of testa components and artificial endosperm on the germination and seedling of the artificial seeds. Results The better conditions of
the artificial seeds are manufactured in the fundamental artificial endosperm made by MS + 0.5 mg/L BA+ 0.5 mg/L NAA+3 g/LL AC + 30
g/L sodium alginate + 3 g/L chlorothalonil mixture reacted in 2% CacCl, for 15 min; For the higher germination and seedling rate, 15
g/L cassava starch and 10 g/L water retaining agent can be added into the artificial endosperm components, respectively; For the higher
germination rate, 10 g/L nano-SiO, (better planting rate) and 10 g/L Nano-TiO, can be added into the artificial testa, respectively. The
highest seedling rate was obtained by adding 10 g/L nano-SiO,. Conclusion A manufacturing method of the artificial seeds of D.
officinale has been established for the higher germination and seedling rates.
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M GIF A = F A SO EL R AR, 2N
PP 24 DR A X ZE IR A 2 08 Nk B2 AT 8E Dendrobium
officinale Kimura et Migo, LM BHAT N LFHy,
PRI 100 d B TR A Ry A4 o
1.2 A%
121 FhPEmiAiR  BRCA BRI RS
YIIT, FAZR Rk AR e 2] MS 15 IE% 01,
PRI, Rl A RO R R
122 JEERZEIGGE R B BR 2R R T 0 G B R AR
MS+1.0 mg/L KT+0.2 mg/L NAA H, R33N
JERE 30 g/L MBTT 10%. 402K TiO, 10 g/L, K557
30 d e SR HTA TS L o

DAL pH {1 5.4~~5.6, RiFRIEE (25+2) C;
JEIRIIE] 10 h/d, JGHEEREE 2 000~3 000 Ix.
123 BREAMNLR-FHE ik 2.0~4.0
mm. % 2.0~4.0 mm [ )5k 4. B MSH+
0.5 mg/L BA+0.5 mg/L NAA+3 g/L i&PER (AC) +
30 /L G EEIR AN +3 o/L TG N BEEAN TIHEL, iR
I 5~40 g/L RZEHEH . 10~60 /L R/KFH], LLES
BRI N TRD Lot R, felda
JRBRZEBRN S A ISR R FLT, 5 min S5 K
R AT T IR 2R I - S ROIR A 5 TR A R AN
20 g/L . 5~15 g/L 442K TiO, 5% SiO, ) 2%
CaCl, ¥, BRI TR 7 R A2 — AN sk

2%, &3t 15 min B 728, AZERORL, B
PRI, BT el B e R Ky, 3RT
BREA N TR
124 ANTHMTFRER BN LRFEMES 7.5
/L BRI s 7 i B AT iy A ke, SR 30 d
B & A 60, 90 d T .
125 gkl DSR2 mm ik bs
e, DU R I RERR G W 58 A Rl fe, IFReAE Bl
Jiz b Ay AR E o BELLAR R 10~ 15 Bi N LFP1,
FRAbEER 3 M, R 3 K. BT R R .

1 2R = R AR R B

i % = A R AR T AL

IEASRIG 25 HR 255 IV 4310, RIDA—ANE5
4rfabr (overall desirability, OD) K8 MEFRIE T4
HHEE, USRI T BT ki A A
THFHHRE (O SR (B fEFESHR
br, KT 4. B &2EL 1M AX OD= (0.6X
AfApax 04X BiBua) X100, o A4; K& IR 1)
IR, Amax AR B A& ALRE IR 2,
Buax NI HABZE AR SPSS 11.5 4eih- 4k
PEAT Gt 2orHr, dlin) 22 55 B MR Duncan’s
W24 T 2 LA
2 HBRE5SH
21 [RPREIEER M FRAAIER

JRERZERESE 3 d Ja AT O TR &
UL 1.
22 FEEMEZN AT B RANEA & REZN

FEEIRIN T B (A). BA 5 NAA il k¥
Eefl (B). BSFAciifal (O, htERAE (D) 4
ANFFER N TR AR R, HFEAKERER 1,
IEATIRG 45 H W% 2,

A-JRERZESE B-ATHMTF C. D-ATHR T 30 d i AREL (C AN THZAIN 10 g/L 492K Si0,. D 0 10 g/L 44K TiO,)
90 d BRI (E N A 430 10 /L 42K Si0,. F 30 20 g/L 5234 +10 g/L 49K Si0,)
A-protocorm proliferation B-artificial seeds C and D-germination status of artificial seeds 30 d afterwards (C shows the artificial testa added with

E. F-ATH+

nano SiO; by 10 g/L and D with nano TiO; by 10 g/L respectively) E and F-planting status of artificial seeds 90 d afterwards (E shows the artificial
testa added with nano SiO, by 10 g/L and F with nano SiO, by 10 g/L and chitosan by 20 g/L)
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Fig. 1 Manufacturing and germination for artificial seeds of D. officinale
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Table 1 Different influential factors of Lo (3*) orthogonal design

AlgL™") B/(mgL™) C/min D/(g'L™)
1 20 0.5:0.5 10 1
2 30 1.0:0.5 15 2
3 40 2.0:0.5 20 3

F2 EXRBELERSHHN
Table 2 Orthogonal test result and analysis
b IR 1% SR % LR V53
A) (B) (OD)
13.7 10.4 66.1
27.9 17.7 76.2
30.1 20.7 78.9
55.5 39.0 100.0
48.3 30.2 91.8
40.0 25.5 85.7
20.3 17.9 733
29.7 23.7 80.5
3 3 2 1 29.0 22.0 79.2
K, 2112 2394 2323 237.2
K, 277.5 248.5 255.4 236.1
K;  233.0 243.8 244.0 259.4
R 66.2 9.1 23.1 232

w®ws A B C

1 2 2
1 3 3
2 1 2
2 2 3
2 3 1
3 1 3
3 2 1

O o0 9 AN N kA WD =
W NN = W W N

2 SR LEH, 4 EMN AL
R BA RS AT, I FERREE A C Al
D, FHRENEZE B, ZEEH LB 4 AN
TR PR BIE S, BRI T R 2R R T R 4%
SIEE] 55.5%H1 39.0%. RN F B0 ELH T K
[T PR R, 20 g/L g BERR AN 1 (1) Fh
T PP, BRI, TEIRE . iR
40 g/L I, Fhy BURBORIEY AT, KNS, (AR
Z—t™, HREEE F SIS W . i
PR T 40 g/L, FhrPARGE. 30 /L g vl . 3
HISCI N TR /NS, BRSSO ELF
TEMRFLAER N 3 g/L it ons N TR I kA #,
A AT TR PR R A AL (R B RO A B AR, — T
AT REIR P T HL0) N TRl R AR, 5 —
J5 A R T8 TR IR A W AL 1
2.3 AILRRZEAFRMAZ RS A THFIE AN
B ES B B2

LA MS+0.5 mg/L BA+0.5 mg/L NAA+3 g/L

ACH30 g/L RN +3 g/L H G NFEAN TR
L, AP0 5. 15, 30, 40 g/L ARZEk 5 1)
R R B R AR 3 REBVER #4 0~15 g/L I
N A AT A 2 0 g v 20 B L S R 19 i e »
EH) 15 g/L W RFNIL 62.8%; =i+ 15 g/L B’fA
TR -FHIVERME, RO, HELUE BRI R ,
B FpEILE T A TR, ik 3] 40 g/L i
REDERT XA, e THEEER, @
PR REANSEAY, b B R 5 R JEHEAF T N T
WY RN, P AR EER & 2L 15 o/L At
N VR LA S IR 32 3 oy e A v L 1 3 R i v
X R A PVR o o 0 S ORI o 4 3L
JRPR ] BE AR Ve o T H R 2 SR KRB, AR
THEUORFE K 73 FF G AR 254, L2 FLARI 450
AT DA SR o SR PR A S R R S50 by, DT 48 o e 3
(R SNE S DROKYERIE K, ] BRI i VR 3 0h—
S8t SRR AR S ER, ERE N TR 1R

3 ATHEARMAKRES T A THTFREL A BRI

Table 3 Effect of artificial endosperm added

with cassava starch on germination

rate and seedling of artificial seeds

ALK/ (gL W R Z/% T2 /%
0 5554758 bA  39.0%6.64 abAB
5 58.046.00 abA  41.94+4.90 aAB
15 62.841.70 aA  47.6£2.60 aA
30 58.742.70 abA  40.945.00 aAB
40 41.1£420 ¢cB 30.6+7.50 bB

Duncan’s # &M%, ARTFEEORPIENET B, NET
BRI 0=0.05 WHKF, KETFRETR 0=0.01 BE/KF, L4
Capital letters and lower case letters columns represent significant
difference among treatments at 0.01 and 0.05 levels respectively by

Duncan test, Table 4 is same

2.4 ANTREEL ARk F 3 A TihFHE & FA AL
Bl

PA MS+0.5 mg/L BA+0.5 mg/L NAA+0.3 g/L
ACH30 g/L RN +3 g/L H G NEEA N TR
o RN 0. 100 200 40. 60 g/L HIRKF G
W R 2N A 2R LR 4

VN IR B2 (0GR AR B T4 s N R 1
KRB, Hh Ll 10 g/L AfetE, W KRR,
BRI 4 5 T 7.8%- 11.3%, BEERK
FA LT 7 BT 26 B T AR, 38 In 21 40 g/L B,
B R R B EACT AL, g 60 g/L I, #iRFE
FRCFE 2655 i EE T A BRI T 22.3%. 10.5%, 1] WL
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Table 4 Effect of artificial endosperm added with water
retaining agent on germination rate
and seedling of artificial seeds

TR/ (gL ™) R % /% HESD
0 55.5+7.58 aA 39.046.64 bBC
10 63.318.16 aA 50.346.54 aA
20 59.845.32 aA 47.24+6.55 aAB
40 40.0+7.58 bB 38.245.53 bC
60 33.245.05 bB 28.546.97 cD

N TR IR 7K AU 36 B &k 10~20 g/L. R
I ) TR FH SR R A T ) e 1) — Fofr LA 5B K PR 7K
R TRAEY, HAAESHRKWIEE, W
IKJE NI R K&, SR JE G218 R UK 3 ik N TR
B A, AR K 2, WK R 38 R K
Hid 2, FWANTHFREANE, 2k ik
BT, WO A FE R CRAK AN T N LR (1)
W R AT o

25 FRIATIFHREERX AT FiA AT &SR0

PA MS+0.5 mg/L BA+0.5 mg/L NAA+10 g/L
TR +15 g/L RZEJEN+3 o/L AC+30 g/L i
FRAN+3 /L [ #is A N TR, N TRk T
A. B. C. D. E. F. G. H. L. J 10 Fhab®e, W
5. RS ATEn, AR AP R LT LA I 10 g/L
4K Si0, 1 D 41 30 d B R F i, 1A 83.9%, I
UEIRNN 10 g/L 42K TiO, 1 C 41, # KR IX 78.0%.
R 10 g/L 412K SiO, 1 D 4 AR 11 20 /L 555k +
10 g/L 92K SiO; 1 T 41N TR 7 365 1K 90 d Jil 1
FHRNIEFT 68.1%. 65.7%, LLXTMAEE T
15.4%. 13.0%. SXTHAIMHLL, InAFREE, A
TR FAS IR EIL G, TR AT B2 I B R B 23
THE B KRR, SRS T8 B KRN
AL, WIIE. ARG R T R TR, T
B TORDEI S . AR NS B o O R R, X
5k WA SRS AR K8, SRR T g A 5 S
K5 BE TR TV F 1 2R P AR T 5 ) T R R TR 3 R
PE, TN A 2 ALE5 MR R AR A AR R gk
FARIE L AT DLRFNX — Gk 25, AT s B

£S5 ARALME X ALHFELZF SRR

Table 5 Effect of different artificial testa on germination and seedling rates of artificial seeds

451 Nz A5 W 2/ % 60 d BT /% 90 d P # /%
A HET G IED 62.8+2.31 47.6+4.51 52.7+9.77
B 20 g/L 5k 66.6+3.50 46.0+5.31 48.1+4.79
C 10 g/L 442K TiO, 78.0£7.06 57.3£9.70 53.8+4.25
D 10 g/L 4ok Si0, 83.943.91 64.4+4.44 68.1+3.13
E 20 g/L 5e T M +5 g/L 402k Tio, 63.613.61 56.243.23 56.01+4.03
F 20 g/L 5e B+ 10 g/L 42K TiO, 69.8+6.48 50.2+3.17 51.8+5.08
G 20 g/L 5e T ME+15 g/L 42K TiO, 75.344.00 48.0+7.23 53.443.44
H 20 g/L 5e B +5 /L 4hK Sio, 72.942.96 51.1+18.23 50.91+8.89
| 20 g/L 7R HE+10 g/L 42K Sio, 71.5+3.84 59.94+7.91 65.7+4.73
J 20 g/L 52 BE+15 g/L 412K Sio, 74.1%+3.05 54.1+4.11 57.4+5.14

3 iR ARG YEZE, fE b A, HE AN o

AR VLRI A TR, 9F
N TIRFL N TR B 4143068 N T -5 R Rk
IR o 28 N TR SL P S i S5 R A A s I 2 1)
Feilh by S IR E e R AR, ¥ Res s A T
Fh 7 IO R RN o S IR ) 2 10
g/L gk SiO, fig fu & (e N TR -1 R A& 28
IR, 90 d T HIE 68.1%, NEZ AN THT
Sz AL SR B T RE a5 A5 LR g 5 1
AL R G IR B A RN TRh 7, A T A5 P Y

St S VA e S A i B B R A SR 9 1 S il
s W TR IR U ARG, AU RS
BAATHWEIE WA IR, EIORK IR
2 HyGemi s OCHERE N o iy FX SRS R
FBENTRIFWIRR, WRBEBIER, ELkhk
Lo WA AATAE R MIZERE, A%
N TR TR A B D) o

HAT, 78N CIRFLE N TR B s ke A
RACHEICHT A+ 0T BURE A N R R I 1) 2
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BEMR IR BE (R T, A0 T R R Bk B A R N R i
R, XHGER “Fh Rz ” TEMEALS, Wik
TANIF I R AWK 10 g/L 41K
Si0, (K3 T Fof Bz 5 Jit E 1 S 458 g Bk B2 A fisk A\ T Fof
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