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EFFECTS OF MEDIA, GROWTH REGULATORS AND
DIVIDING ON THE GROWTH OF CYMBIDIUM SINENSE
PROTOCORMS CULTURED IN VITRO

Chen Li  Pan Ruichi Chen Rumin
(Biology Department, South China Normal University, Guangzhou 510631)

Abstract The optimal culture conditions of the growth of Cymbidium sinense protocorms
induced from embryo were studied. The results showed that MS was the best basal medium
for C. sinense protocorm growth and organogenesis. Treatment of 0.5 mg L' NAA in
combination with 1.0 mg L’ BA was most satisfactory for protocorm growth. When 1%
sucrose and 0.1% activated carbon were added to the basal medium, a superior growth of
protocorms was observed. Highest increase of the fresh weight of protocorms was at pH 5.0.
Protocorms grew well under 15.5 ymol m’" light intensity for 16 hours per day. Combined
treatment with all optimal single factors mentioned above showed that the fresh weight of
protocorms was 46% higher than that of the control. As for the increase of proliferation
coefficient, dividing the protocorms by hands gave good result in cutting manner.
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1 HERMFE

ERZHES RN B2 RIEF B (Cymbidium sinense cv Qihei). JRERZEH
MO R ER T AKE. WREAKR MS, BhBILER, HHFREE25+2C, M
JeEfE 12 h dY, 23 3-6 MANBRNBH AR, BREKHS. XKPEELN 1 mm #
JRERZE IR K

Jﬁ‘ﬁk%i-&ﬁ&*ﬂk?&iﬂqiﬂﬁ ERZMEKEE ST RR, BOEE— 2w E R ER
%, RMEEHE ARERTFASE, F1/1000 B FRFHE, mRARESENTEY T
MEE., EEHETREERIERNFANBRPHESEA.

BEFRE bl MS, Miller, White, Bs 1 N B 5 £ 40K%, UHEREELRESF
B, EREEAREREABMARTERELRN IAA NAA A 24D RETAKRS REXN
BA. ZT KT % 6 MMM E, WEH02-20 mg L, BRAKEEXRABARERTH
BAEFIAIRE, H—SEH, RERENERILMEE. EHMEKER 0-3%, pHHE
WEY 4.0-7.5 FEHRBREEAN0—2%. ARMBETHEN, MEKRE, pH REHR
AR IETE 2%, 5.8 & 0.5%., 8 RAHET 0. 2. 4. 8, 10, 12, 16 224 hytH % 4.85. 5.50,
7.0, 10.5 8% 15.5 pmol m*" JEMEIRAE, LASH Ak b B A0 b RER B

HAERE BHaHNS I RRATHRERESCEMNE, BEHAGE—E, S5H&A
BAEMPETFHLL, MEHSFERILKKER.

PIEARHEREEKNEE A ER SRR W FRZIUHEIF. BUMADM TR
., 40 d EWEHRERRMERK.

PEAFMAREEEM 0.1 g £4, SLALEBL4KRERE, ELRRPITUE. KRS
BT AT AL,
2 gRMSW

2.1 BEESRERNAE
AR PR ERE, HHERKEASRFEEER. HF20 4, B; WHRELH
ERRER KA, 40 d B, MSEREMEAMTERELRK, HB;H35%(F ). BHEF
B R RIS, T MS BHENET (MR, MMl 8%, BT &R AHEMIE
F#E, TRIFALEKFEENT RER. BHik, FRRKRER MS %%%%%#iﬁ%ﬁo
£1 TRAEEENB2RRELKHEM

2.2 Eﬂ?gi-&ﬂlﬁm o Table 1 Effects of different media on protocorm growth of C. sinense
. SRR 2 B FRAE MS 3 FERE i FEASEE 3% 20 d Culture for 20 d %3 40 d Culture for 40 d
A KB, 8H (0.1 g) V% Mfgmlnmal frsh BEE FW  MKE(%) BEFW  HEKE(%)
R met®E 0.5 mg; 40 d EAEm e weight (g) ®) Increase @ Increase
M, THERME 2S5 mg 140 d MS 0202 0263% 003 30 0.483+ 0.03 139

’ o Miller 0195  0.259% 005 33 0.398+ 1.00 104
RHEREE X, MRSERN 0210 0288+ 001 37 0.428+ 0.07 104
REREFREEMENERENT N 0216  0260% 001 20 0.298+ 0.02 38

A, ﬁﬁfé%ﬁﬁ‘lﬁ%ﬁi%%%%%ﬁﬁé} White 0.180 0.216% 0.03 20 0.250+ 0.04 39
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B, T RIRZES AR ARGR, SR ARAUHE 5 N AT JC PR A )

MBS, B2 FEREEEKAFTEE S, BSOURERVERNEM. BN VERE
(EMRL1), ZERRELBRRRIRRER, KWSLTAERFERE (BRL2), W/pHEHS
FHRBAKER, BREFROBRZE(ERL 3,4), BRREMHEAE-S0AHZF(EL
5), AR, BRSCEMEK(ERL 6) . IHRBY TREMENR., AERFERESMHE, BRR
EX g

2.3 HURREIRELERHINREY

FREYBESFREEKE —EWEM. H5F20 djE. HM0.5 mg L' NAA 1 BA #
JRERZE 8 T K SR> B L3 BB (MS B335 3E) 7 5% M1 26%; MiEFH 40 d 5, WA HIHE 12% M
26%; 0.5 mg L' TAA, 24D R KT A HMFREMEHMKERMET B/ (FR2) . WA —
$BI5 NAAMIBAZE 0—2 mg L' EEBEAFERILEKHEWH, X NAA WRERER
1.0 mg L', M BA % 0.5 mg L'(&E 1). EREHEFEJEEKRINARAREE. ARH
41, 0.5 mg L' NAA+1.0 mg L BA 434 KA # R, 0.5 mg L' NAA+0.5 mg L
BA LBt &7 (& 2) .
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. " A2 NAAfl BA A B2 FRELERMEMEEFEI0 d)
B 1 NAA X BAXHBZFURZLKAR M (K3 40 d) Fig. 2 Effects of NAA in combination with BA on
Fig. 1 Effects of NAA or BA on protocorm protocorm growth of C. sinense cultured for 40 d
growth of C. sinense cultured for 40 days 1. Control; 2. NAA 0.5 mg L' +BA 0.5 mg L

3. NAA 0.5 mg L"'+BA 1.0 mg L'; 4. NAA 0.5 mg L’
+BA 2.0 mg L"; 5. NAA 1.0 mg L"+BA 0.5 mg L;
6. NAA 1.0 mg L"'+BA 1.0 mg L, 7. NAA 1.0 mg L
+BA 2.0 mg L"; 8. NAA 2.0 mg L'+BA 4.0 mg L.

TEALHE)E 20 d B 40 d HIAE R, HHED 1.0% BRAENFERZAEARKESR, 1.5% K
Z, 0.5% f12.0% B2,

BN 0.05%—0.5% FEhERAMATR#BEFREAK, HFHF40 dBFWE, 0.1% FHiExrL
B FEREAKRER, HXER 30%, 0.2% #0.05% K2, 1% ABBUMHE LK.

B2 RREHESEAE pH4.0—-7.0 4T, 40 d 5, pHS.O AEMEREMER KL, b
xf 8 (MS Fe 5 R pHS.8) £ 31%, pHS.5 K2, i pH4.5 MS5xfM—4, 2 pH4.0 1 pHT7.0
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BB ERK (K 3).
BEFREERBE LM
TR mMEEE, BRA

%2 TRAPEKETH(0S mg L) HBERREE KRN
Table 2 Effects of plant growth regulators (0.5 mg L) on protocorm
growth of C. sinense

EREHH FH#E 33 20 d Culture for 20 d 3%3% 40 d Culture for 40 d
B REREHE. B ol ren  FE BEE(D  FE HEE(D
EXREeT R MM, KR regulator weight (g) FW (g)  Increase FW (g) Increase
ZAEKMR, BEFE20 dJF  MS(control) 0.195% 0.04 0.300% 0.04 54 0.444 £ 0.12 128
WE, 16 h d 44 KE NAA 0.168+ 0.02 0268+ 0.04 59 0.401+ 0.10 140
_ IAA 0.189+ 0.03 0290+ 007 53 0.393+ 0.12 108
o -1
', WXR(12 b d) & 24D 0244+ 007 0367+ 007 51 0435+ 0.06 78
18%, 24 h d' AEHFEIR BA 0.186+ 0.04 0311+ 0.02 80 0.466% 0.08 154
HWGH, HaEEKHR 2T 0.183+ 0.03 0293% 0.00 6l 0357+ 0.05 96
KT 0.188+ 0.04 0263+ 0.06 40 0.282+ 0.08 50

12%. MIEKRAHTERS
RE, BFRNEE 16 h BTLIK.

7 4.85—15.5 umol m%" ¥
MREEEN, FEREEKELR
MR MR, 15.5 umol m%'4h
B FIRZEH KA 4.85 ymol ms™
M E 45%. CHagsn
K, BREAEHMTHRERRZELEK, &
Frift—2 A58,

MR EEBE TR
ELBAGE R, xtERZE4A
K@ZmX mam? MEITR,
HE AT (MS+1% B +NAA

0.5 mg L'+BA 1.0 mg L'+0.1%3 #: %, pHS.0,
JeB 16 h d¥, %38 15.5 umol m%") 40 d B
FRRZE, HIMKEHR (MS) & 46%, H&H

HERRTFREE 17%-27%.
%ﬂﬂ%ﬁ%&%i(@ 3).
RGBT B2 HRRE,

24 YIEIAX

£3 TEXENBEFRELEKNERA
Table 3 Effects of different treatments on protocorm growth of C. sinense

a3 FyER #HHE4OJFER HMKX

Treatment Initial fresh FW cultured Increase

weight (g) for 40 4 (g) (%) .
MS (control) 0.132+ 0.03 0.313+ 0.08 138
MS +NAA 0.5 mg L'+ 0.126% 0.02 0.314% 0.06 149

BA 1.0 mg L

MS +Sucrose 1.0% 0.132+ 0.01 0.325+ 0.06 146
MS +Actived carbon 0.1% 0.132+ 0.02 0.309% 0.05 154
MS (pH 5.0) 0.119+ 0.01 0.298+ 0.05 150
#4438 Combined treatment* 0.132+ 0.03 0.375% 0.04 184

* #1443 Combined treatment: MS +NAA 0.5 mg L''+BA 1.0 mg L'+
1% sucrose +0.1% actived carbon, pH 5.0, light intensity at 15.5 ymol ms™
for 16 h per day.
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Fig. 3 Effects of combined treatment on protocorm

ATHMFREMERL, RNFARARD
A FREE R E ., WEHEER
40 d BELSREY, WP ERIMRGRE
b, BERE, EHEREE40-50, N8R
BREWHH 45 NDE, ERKRE,
40%.

growth of C. sinense

Combined treatment=MS +1% sucrose +0.5 mg L’
NAA+1 mg L' BA+0.1% actived carbon at 5.0
PH, 15.5 pmol m's™! for 16 h d.
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B R, HEFE M KTA MM (K 4). 4 AERHMBEEREHRANLE
S ) Table 4 Effects of protocorm cutting manner on
3 -Lj‘le the growth of C. sinense
Kusumoto? &0 2 |8 47 N Ffh wEFk FAISE K40 dRER MK
; Cutting Initial fresh FW cultured Increase
MR B TR Ons i, S et o e dod ) O
REERES., WMERBEMKSE) N8 JFE Control 0.110% 001  0.189% 0.02 72

XK, TiAPREYH, BLFERZEELN HIF Dividing by hands 0103+ 001 0.208% 0.02 102
MR, SRR RAERRERR ST R D e oo 5
RER, #—PAHER. 3, EEZ mymys Transverse 0118+ 001 0.169% 0.06 43
Bk MR, M5 Kusumoto  and longitudinal cutting

RiH 8 NMREEAR.

AT LRBERZAESMMNIESE, Ei¥HEBR MS, White #1 VW R F"Y, EIMEH
Knudson C, MS, Kyoto £ f M, BREEFEASHTR. FAWNFEZFELILSBEN
B, MEAXNERLHILSEEMNESE, BLFRIERMNEAOILAEFE LYEA
K, HUREKHMS BEFRF, RUSZBERENERPEK.

Y ER ML BERZEAK, Kusumoto! #145 2,4-D, KT, GA;+NAA F B T 2R AKX
FERZEK, 24D+GA HAFHAEK, GA,+NAABFFBMIE M. Pack® RI NAA Fl
KT R#2BEREA K., MESMREIMAZHNH R HREATRBEFZME ZRIFMR
RER b, HEESRE NAA f BA W Eutg 2 ARZEME. ARXBRERBIA N NAA
1 BA A HIT B ZARREAE.

REMEME NI FREPOBEREYERB B RN, MERINERKEHEKR. Fihh 2% BB
32 BEREE KRBT AN 2% 3% BEREFME R, MR SEMERNE 5% 8
BEAEY., FRRENH, 1% -1.5% WEEKECHERZRRENNRELRKFTR., WRK
RS, WENMAREER AR,

— A, TSR R B SR AR v AN RS S O B 28 IR, By bR Ak, A FAIMIAE K
1B 35 5% R N R B SR e RO LB R, AR BIZER VR EERY . Paek U FIRZEAE 0.1% —0.5%
BUHERPEKERF, FARTAERDUHER.

pH EMAMRE, RERERYERMS L, FRIERMBOIOETERRE. FERIE
L2 FEIREAE pHS.0- 5.5 RBEHEK T, HMBREFHHEREE, 5 Kusumoto 451
—3,
VEFREWERENERRYE., FHRNAIBATABRE B ZERELEK, XA5F
2GR, AR Amaki I, FAFZFERZINDAMGEE KB R, XE R MM
NGOk E N
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Explanation of Plate

Morphological changes of protocorm of C. sinense during growth. 1. Protocorms from seed germination; 2. Clumped

protocorms; 3. Irregular protuberances on protocorms; 4. Rhizomes; 5. Buds differentiated from the tip of rhizomes;

6. Plantlet with bud, leaves and roots; 7. A plantlet in culture bottle.
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