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W EREARSHRHERY FLARBEINSRA R R F“ B0 I8 25 A X4, #F
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Y, REBENEFEY Z —  WEHFE - RARZ—.
PUJRBR T8 BLZL 3 B R A0, L F AR A kL, F1 S A% 4k
FE RIS T AT DL Rt 3R 18 B IE S5 B Fhbh Rl S8
JE EEAT IS B AT RLIR AR A 22 1) L R R AR AR, O
FNFFE Bn R f R4 kL, T H R K 48 58 466 1 B[R], 5
BNIFY 1. 20 4D 80 AEARH, BER AR (R
T R BB AR TT R T P RAE 2 B SR ST
HR#EAm I F— 8L m N R R, 80 i R
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4.5~5.5 mm) , B2, A B R4, AT
A, LR E AT KB AEEE vhik 3 .,
T 10 % (W/ WA AKX SRR R TE S 8 15 min, &
JEETCH 24 T FTCHE K whik 5 3 , SR )5 R BCIE 25 B
TFiHESERE L,

L2.2 FEMVREMIGE SREFNILH EXTIEZE
TR B SR 35 07 X AR IB AL 3RS , 40 B 5 3578 3 Fh AR [ 3K
D EL A BE RGBS 3% 2 (MS+ KT 1.5 mg/L+BA
2.0 mg/L+NAA 1.0 mg/L,MS+KT 1.5 mg/L+BA
2.0 mg/L+NAA 1.5 mg/L,MS+KT 0.5 mg/L+BA
0.5 mg/L+NAA 2.0 mg/L) F,#& it 3%.6% F1 8%
3 PR BE RN, 3L O AN ALHER, A BREE R 4 L 35 SR
20 dJi , BT~ A A AU RN B et 4 e .
L2.3 fEYHMERNTGE REEHRMEH L,
SRAUT 15 MR, @SR E . MS+60 g/L
TEME+7 o/ L iR IE TR AL LA F %, 1. 0~2.0 mg/L
NAA,0.5~2.0 mg/L BA 1 0.5~1.5 mg/L KT,
0.05~0.5 mg/L 2,4-D,0.1~1.0 mg/L IAA,pH JH &
5.8, WEHLISAHAEE D, H4KELE,20dFS%
RGHSEE .. BRI E7E 30°C # AT R IR Bk 5%
72hREHEBE T 25°C B AT RF. 20 d 55T
RGALE RN A GHS AR BN, FRELA
BV L B — N2 4 NE 15 FEsin AR

Abstract: Taking Cymbidium hybridum ‘Fukunokam’ as material, the effect of different concentrations of NAA, BA,
different addictions,combination of NAA,GA; and potato juice,on seedlings and rooting of Cymbidium hybridum were

studied by orthogonal experiment. The results showed that the best medium for promoting seedlings and rooting of
Cymbidium hybridum was 1/2MS+NAA 0.1 mg/L+GA; 1. 0 mg/L-+Mashed potatoes 150 g/L+ Agar 8 g/L+Sugar

20 g/L+Carbon 2.0 g/L,pH 5. 4.

Key words: factors; Cymbidium hybridum ;seedlings and rooting
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WMERNIEREFFHIRHGHR A,
L2.4 HZHMIGRTALE SRA“ELEE IS, 50 5]
HAT 4.10°C ARIR AL BE , Ab PR (8] 43 3] 0.24.,48.72
96 h, EM THFEERES,FEFREN MSHKT L5
mg/L+BA 2.0 mg/L+NAA 1.5 mg/L,i%& 9 Mb3H,
BAACEEF 4,20 d AT RGALEE.
L2.5 SRR RELTFR—EFHRETHELL
BRI Z RN T 3 FPARFIREF R (MS+KT 1.5 mg/L+
BA 2.0 mg/L+NAA 1. 0 mg/L,MS+KT 1.5 mg/L+BA
2.0 mg/L+NAA 1.5 mg/L,MS+KT 0.5 mg/L+BA
0.5 mg/L+NAA 2.0 mg/L) I, 435I LIRS IR S5 5
TR IR A AR IR AL BT — B R, 3t 9 M3, R 4
WEE 20 d FHRITRHGALNTETE,

*1 BFREFEEAN IS HBEREAES

Table 1 Fifteen combinations of

hormones used inducing watermelon callus

i B R WE Yk ¥ Hormones concentration/mg + L1

Medium No. NAA BA KT 2,4-D IAA
Pl 1.0 0.5 0.5 — —
P2 1.0 1.5 1.0 — —
P3 1.0 2.0 1.5 — —
P4 1.5 0.5 0.5 — —
P5 1.5 1.5 1.0 — —
P6 1.5 2.0 L5 — —
P7 2.0 0.5 0.5 — —
P8 2.0 1.5 1.0 — —
P9 2.0 2.0 1.5 — —
P10 2.0 — —10 — —0.1
P11 2.0 — —1.0 — —0.5
P12 2.0 — —1.0 — —10
P13 2.0 - —1.0 0. 05 —
P14 2.0 — —10 0.1 —
P15 2.0 — 1.0 0.5 —

1.2.6 IEFRMIEMG DEETELEMNT 3 Ffh
AR B FE 3 (MS+ KT 1.5 mg/L+BA 2.0 mg/L+
NAA 1.0 mg/L,MS-+KT 1.5 mg/L+BA 2.0 mg/L+
NAA 1.5 mg/L,MS+KT 0.5 mg/L-+BA 0.5 mg/L+
NAA 2.0 mg/L) k., 45l &EF 25°C . BREF 25°C .3 000 Ix
IR 2 MR T 3ER, 3k 6 Mb 3 KR E 4
WEE,20 d FHRITT-ERGHLSMETE,
2 HRESW
2.1 FEFRRBEXT L A A LSRR
TEXEFRRTH , 2 VR BE A TR AN AT 5 5 A0 0 B 1) T

B, T L AR 40 0 195 1 T LU AR 4 e 8 3 TR . 7E
—EWR YL N REFERIE 2 5 M A U R A4, T iR =
AR AR 2 2% A Y LL B 5 76 P 5 B, 8% 0K TR M e B T
PR IE IR A A2 HE B AR P ) A K 5 R, A R
FRGHLHRE ET ML, NER2TLES,
ARG TR, 2R BE N 6 Y0t , (B2 A H LU SR
LId=
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Table 2 Effects of different sucrose levels on
anther callus induction
o MWV BE ‘ ﬁﬁ?ﬁéﬁiﬁ5‘r$ 153323?—
Sucrose concentration Callus induction Browning percentage
Medium No.
/% percentage/ o /%
3 3L.1+4.9 27.8+5.2
P3 6 47.2+9.1 23.7+6.3
8 40.5+3.5 34.6+5.8
3 39.24+10.7 28.2+1.9
P6 6 40.0+8.7 35.2+12.9
8 35.3+7.5 25.3+8.2
3 41.4+9.0 36.1+12.3
P7 6 46.9+1.6 29.945.8
8 38.942.1 3l.24+4.3

2.2 N[FIWEREC X2 i 7 4 U5 = O B2 M)

H1ZE 3 AT, 15 iR 4B REVE = th “Z L AR " A
“EAR72 P R P RAE 2 A A 40 T H e
MR HLUE SRR, BB T 48.2%6, [, 15
MR 455 = 7 A 4 SR SR I TR B AP 7 — 8
2R, P6 SIEFRIEFET“E LR M BT NIEZY
A r 21250 AR d vy T L B B i 4 S AR A8 1b Rt B
6% BT LA S AR 25 A AU B B B 3R 25 O MSHKT
1.5 mg/L+BA 2.0 mg/L+NAA 1.5 mg/L., #EZ5#H
J5 A Or L4 BLA I ] A — T SR R AR R
FEATRR E-REMHE B AL 5N R
Bk, SR EEE H O RN BRI A H L, KB
B AR, AR, AU AR £ B2 T X R
BESMC. T PRI, IAA2,4-D Fll NAA )73

R3  TRAHRASHNELGDHHAFTSER

BRERm

Table 3 The frequency and quality of callus induced in
different combinations of hormones
g gL SME AR TR piigiiie=
2= Frequency of callus Frequency of explants U B — .2
Medium induction/ % browning/ % Quality of induced callus

No. sy “CEH” “EHR “CEH” “EWRT “ER
P1 12.845.7 9.8+4.5 35.7+14.5 68.2+9.1 * *

P2 23.24+3.3 2.2+3.9 36.24+22.4 70.7+3.6 * % *

P3 13.9+8.8 9.44+4.2 24.4+1.3 36.1+12.7 * % % * %
P4 7.3+8.5 5.540.67 41.34+21.5 77.5+14.8 * *

P5 9.1+2.5 3.5+3.0 29.4+3.8 61.84+21.7 * % * %
P6 48.24+4.1 17.7+12.5 14.5+10.8 40.1+16.0 % % * % % % % *
P7  38.44+10.8 12.1+3.2 37.3%+10.2 70.8+11.6 * % % * %
P8 6.7+6.3 8.3+7.6 41.4+2.7 58.3+16.1 * % *

P9 17.4+11.6 3.543.1 29.4+5.3 38.7+26.4 * % % * %
P10 1.7+2.9 0.040.0 57.14+24.5 84.6+1.8 * % *
P11 2.0+3.4 0.0+0.0 53.3+15.8 87.2+8.6 * % *
P12 0.0+0.0 0.040.0 52.2416.5 95.6+4.0 * *
P13 39.8+4.7 5.940.4 34.4+5.1 68.947.1 * % K % * %
Pl4 33.24+11.9 10.5+5.1 26.9+12.9 33.3+7.7 * % K * * % *

P15 41.9411.1 11.0%4.6 38.4%5.6 45.546.8 * % % * %

.« FRMBHB TR ; » » — i * * x By x x x xffl,

Note; * mean callus quality was poor; * * means general; * x * means good;

* % % % means excellent,
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ARG LS RERARRLIAA XHES P RIEZY T
B LUEIE R K, @ 75 5 R ARG 75 5 &L R
HABAGT52,4-D FEAEAF AR GHL, W HHRE
FEXT R g (E R R B 2 vk B 4 v, LB AT 0.5 mg/L
A, A R 405 40 21 L B A Ak, 43 Ak 3 3R 5 25 5 48
RO, MR B R 0.1 mg/L BHE A & 5 1 2L &
BT s NAA IR L ia e HoA: A @i R s B0 , 6
B RERT,
2.3 (RIR AL 125 4 205 S IR

P SCHRBERE , P INAE 285 205 (VR T A B )5 45 77 3 SR
He AT ARIR AL B AOPE ) R B R AR Rt — A
ISR TSI EE S PREENE. 20K
BRI 3 AT FTE 10°CALTE 72 h J5 HHE 728 55 T7E
A'CTFANEE 72 h FIABAE R “ & LLAR A0 PE 96 h AR AR R
BERT 72 h HIRAER, “FH"AH 72 h HIEERE
ERT 48 h IR N FPE , “EAR” A 16 2548 A8 R
BERE T EHRM BN NEAER, NEKLAITUF
H LSRR IE 4°C AT AN 72 h RUR R,

F4 TE 25T 4b T8 /Y i5 BE 0 B iE) 3 “ &2 b 4

HHRGFERIEFHRI

Table 4  Effects of temperature and time of anther pre-disposal of

different cultivars on anther callus induction

S AAIEE AR SGHNESRR WAER

Treatment Temperature Duration Callus induction Browning percentage
No. /C /h percentage/ % /%
1 4 96 35.44+5.4 47.4+4.6
2 4 72 51.74+0.8 20.35+5.0
3 4 48 45.0+5.0 33.4+4.8
4 4 24 40.0+5.0 36.7420. 2
5 4 0 22.1+15.7 33.3+7.6
6 10 24 30.7+14. 1 33.3+10.4
7 10 48 12.148.1 61.8+17.4
8 10 72 10.34+4.8 77.5+6.5
9 10 96 2.6+4.1 78.2+25.6

2.4 BEFEEX L RGHLEFHE M

— PR FRIR T Ry 25~28°C , ¥ B i I Bt R AR AS
FRAGHLS 4. SRR EBL 30C, &
HEMPRIOT: AL LI RRE =R A28 . %
R LS AR kR, h1 36 5 AL R RIE SRR
J& 7E 30°C F R R iR 5% 0.48.72 F1 96 h, AR5 % 2
25°C FHEFE, %) MS+KT 1.5 mg/L+BA 2.0 mg/L+
NAA 1.0 mg/L RiFEF A QGG IR I, “& LR 7
iR 30°CAM TSR 72 h R HE 25 C PR M—H
AbF K IR T T B A 5 41 SUAY A R 43 A R 50. 496 AN
5. 0%, AR R IR I BRAC 25 A 15 LA 4L AT R g, i i
WL, — HATRIBAF TR GHL B EIRE,
R, BT R R ERCR A5 2L, i A R 0 3 5 8%
FEGIRIET ARG METE iR . L& miR s 5%
HIAEZS , 5 AR B TR LA B 4, AT WL PG NI 2535 5%
AR R AETRAC AR B IR R A A LA RIR,

x5 BiRME RN R R
B AR FF R

Table 5 Influence of high temperature on

callus induction frequency of ‘Nabite”

B AbFERTE WMUGHAFEFR SME PRI ST
Medium Duration/h  Callus induction percentage/ %  Browning percentage/ %
0 5.040. 25 50.8+3.9
48 13.9+8.8 24.4+1.3
P 72 50. 4+0. 08 24.5+0.05
96 20.7+19. 2 27.2410.7
0 21.1+12.2 26.8+14.1
48 35.5+4.2 33.4+4.8
Fe 72 41.7+£5.7 37.3+10. 2
96 31.3+14.4 31.54+10.5
0 0.0+0.0 39.6+5.8
48 18.3+9.6 26.1+4.9
P7 72 38.4+10.8 14.5+10. 8
96 20.47+10. 6 22.7+8.2

2.5 JBRAMEXIEL A 4155 T KR

H15% 6 AL 7E 3 000 Ix YEHEAAF T  SME AT A0
AtAHS R BAR 2, 8™, T B 58 2 Ak At 4
L FIRWBUR ULTBA B 1 58 2 7L &
LD, TEBWEFMT S K A0 H SRR AR
KA IR, M H 2B LB HASE T RUER. 5
MK T EFRFEEREES . LRFEEAHH
UL R M LR LB, BAR RIS A F T i SR
AR B ST A R B IR 2 B I A AR A 2 UG o SR

FIANIL, BT LARE 24 e R
&6 FAREREHELR" LY
A AR FHIR
Tuble 6 Tnfluence of culture conditions on

callus induction frequency of ‘Xidu”

BUHARFERE AR

BRETFS SR/ BB L .
Callus induction Browning percentage
Medium No. Illumination/ Dark
percentage/ % /%
- SLR 5.94+6.3 94.1+6.3
Lt 9.444.2 36.1+12.7
- p i 5.245.3 54.9413. 1
TR 17.7+12.5 59.1+16.0
. SLR 2.5+3.6 73.3+24.7
TR 12.143.2 70.8+11. 6

2.6 HEOALFEFIRAE

BRIEZ 25 20 d JE 3R )R A B A A 0 R RE
B 2,4-D BRI R A A S HRRAA S AN
BUY AL PR RS BERHRIE™ , = T e BE7E I8 H R B
TR RATERER . HHAET 2 MXR AL 2,
Xof B R IR —HE A R A s 4L S U B AL B A S =
BEBE A3 IR B BC 7 1 RUE IR 2 BN 3 mg/L =tk
B, BEFRILKIG, RIUIMA = el 35 5 5 EA507E
MOIHRYI B EIE IR SR 0 RORA R, AT B Y55
H SR 2 G5 T F R A 26 25 A 5 A AR 3% 7 — B[R] J ot
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SR B R EHLIE N
3 itig
WAREFEARCEN—MERFENHTERN T
fE . (B2 IR FRBARNA 17 TG, R EMBER
7 1k — A5 B 1 9% 451 (AL HE R AR ) D 3% 7 2
U 73 D 8 25 R AL /) 52 A U L 3R — 20 4R
B SO IR /N T & B HLEE BB 5T LA SEELX /N
FRE W F R ; InsR iz e N F I35 R AR KPR L
ER /AN F R ST B AR AL MBS R 55, BE3R TS
SRR FRE L) MS 3 3,38 24 i V85 REwE Ao VR BE L 7T
R R RALE TR, B A R B R L.
HESAGALFEFRETMEX, EYREERES
REVEIR BE AR 2,4-D A B (— AT 0.5 mg/L),
AR AHLS M IR T NE A A A LA S
ReF A MS+KT 1.5 mg/L+BA 2.0 mg/L+NAA
1.5 mg/L BB 5 FSAAGHL., & X AR A & Fh it
AT B[] ) 1 908 Ak 38, T A9 4 R 2 B0/ N PR 0
F1, kR A B R R R A H LB R R, X
MR EMIE ACIRIBTATE 2 h A BIRE“E
R RMAL TR, M ENTE 4 CRRTILH 48 h
A BRSNS AGHLSNES R, PRZHER
MR AR LUE SR AE B 225, R A R H
ARG R CER R, MR 3 MR —
REFR R, R A LA S R R B
B R 22 s W A 4 2105 5 SR AR A A R — S R A
R 38 K B R R R A LS AR R E iE T
BB TS BEMRE ., /NET T R 4 38 4
SHEEXMEAREFRAF MBI, —BL T HREE DD
H P8 IR 25 AL L 4005 5 e s » JE B R B bb P s 3
L2 A AT Rk . RN T /NMEF 2 (8]
S RN F R BRI —E4A FRIELHET
MRS G R BT R T W RE 7, A R AL 28 X 7

30°CTALEE 72 h At H U5 R A . TR AR 25 [ &
HEIRA, LU 4 ANTETE /R (20 MUIEZY) B BT, A
B » IR AT LAV 5 A v 8 RO = ) e
WA R R R A SF R TR AU R . AR
FRIRA AT T P ) SR AN ) T i i ) 3 22 PR 28 7
TR 3 P ¢ Ik PR 2548 2 46 1k » A B 4 805 5 R A
o MMA=TIBERE IR Rk A BN R, N LIS &
PR S o A AL B S Fe A

P23 57 9 L FIE B ZE AR Wi R, BR T AT PR 3R
PR B2 R RS EESORE LS, HEEY
Hran R R AR B TR AR R R Gk AT
PO HL BT B RS L 00 T 9 4 F) AR S % 5 R
oo XKL MR N B RO AR 2 , LT E AR
WRAARA A ME. Lo, EH IR BARTE D THRIC.
FEDN T DN 2 PR i 2 4 7 T A ) L
{8, BEFE 71 L2 Yy 2F SE0h BT 58 A9 2E R A 2R DY 4% A R
Ko PG TR A T 1k ) A VBT BB A R S8 3 ARR TEAR A
FRPRE ok T AL 25 B AR SR AR R 2 40 58 3 PR
P8 A4 T R BT R
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Study on Factors Affecting Anther Culture in virto of Citrullus lanatus

GOU Yan-xia' ,ZHANG Ming-fang®
(1. College of Biochemical Engineering, Hohhot Vocational College, Hohhot, Inner Mongolia 0100513 2, Department of Horticulture, Zhejiang

University , Hangzhou, Zhejiang 310029)

Abstract: Using three Citrullus lanatus cultivars of F, generation ‘Chunguang’, ‘Nabite’, ‘Xidu’ which including lots of

merits as materials,the technology of anther culture were studied. The results showed that more callus were formed on
MS+KT 1.5 mg/L~+BA 2. 0 mg/L+NAA 1.5 mg/L;the best concentration of sucrose for callus induction was 6 %5 ;the

results indicated that the treating of 4°C ,72 hours was the proper condition that make the frequencies of callus induction;

the studying of culture conditions and culture means indicated that callus inducement was better when it was cultured at

30°C for 72 h and then cultured at 25°C. The quality of watermelon callus induced in dark was much better than in light.

Key words: Citrullus lanatus ;anther culture;callus induction
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