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M, FATE, RAX, AW, TRE

T I B2 B B S AE ' BIE FER, kst 100081

E  J/N(Cucurbita moschata) & FREAK, A=A rE AR R, ULR 7oy, 347354 A FIER K
FERIANE 255 W TC o S5 RARW], P SRR AR 52 15 R B R IR EMIIE LE A R ), 3 LR P 6~ R JIR RS (6-BA) REA AU itk
ASTE SET R B0 74 T (ABA) 5 3 I R 8, (H 5 6-BAYLA i FH T . 4 s AMEL R 0 £ B 77, 1.0 mg-L™
6-BA50.5 mg-L™" ABAZLA I JIZE 4 5 1534 90.26%. KA 2 B TMSH JRSE itk AT AL G 9%, FAE MRS S s . A

TR AL THTOKR
KR T, EYEEK, EREE, R

WE, FAR, HEX, Y, THRE (2019). M/NEMAERRIE. EY# 54, 539-546.

/R (Cucurbita moschata) /5 )l & — 4 & 1
BAKY, NKERRENEZEm —,
0, ARG B TR, HR R )
oA 4, B 08 7R S U H 1 (PR A
2000). F[EEEN~ & 2FFEE K&, N1996-
20164 i), M8 H12.97x10° ti# K 57.84x10° t
(http://www.fao.org/home/en/). {E [ %5 {447 Hh 5 JIUFd
MR PAEY K, EREMEY 2, IR E 2R
EINE RS, SRS B BR KR,
BB B RE SLHTE R B e I — )
HIA R0& 12 (5K W25, 2007).

RE TR E M EAE Y & o B & 1
PEEROK, (H ARk £ F FhUE K H it e MR AR
JE (PREE(R, 2000). TR, DAEAH 2355 7= AL T
FERNEER A E M AT R EF R 7 —Fh
HBART B, 0w T AR A R R R L1
H R FEAE (Zhang et al., 2008). ¢ T 5@ AE Ak
A T B A RE . Lee®k(2003)F1Ananthakrishnan%
(2003)LA5AN PG IN(C. pepo)(RA FE & 1) f A i 7
A AMEAR, 0 R A RIS T T ) e
HAERERE; 5K R 1E 55 (2015) LAED B JIN(C. maxima)

Wedke H 391: 2018-07-18; #5252 H#: 2018-12-10

VLI 5 AT R AR, 2 A R A 0] 1464.5%,
RPN FFH0A3.067; Tk B4 (2007) LAAS[H]
S B [ B R (C. moschata) G & — 5 1 -5 A 4
Ak, B B R AR RRIRT T AT, B
HMEAR AR AR E AN T 2 5 B R BRI e/,
Ak BB friE— A

TERY PRI FR T, AFERE R A KR P &
FLH B 5 AN 8 2R 77 A 0 B AR (e LR R B
*%,2000), DAfERFICRI, 40 2% (6-BA) T LI
R 3 AR R 40 B SR AS 58 B R A (B ST AR A%,
2010; PhsFunsE, 2013). FI A LLEE K (Cucumis sa-
tivus) T AR . 6-BAJREFRIE T i £ SR,
e & AN INABA, #5371 38 S I T AR A R (i 39 R
B 1992; MEPEAIEK M, 2002; 2544, 2007; Hu et
al., 2017). W7 R BH, 6-BARASE B 06 BB 3R,
%l LLABAT] i 3 3 = I (Cucumis melo) 4= 68 7
(fHRk 5%, 2014, 2015). %L, MR EA,
BIVLTH oA AME AR . 6-BAN E B, HAR WAL
ABA[13HIE .
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P VAR PR it 5 50 R B A

1 EHIHH

AR FE 44 B 9 5 I (Cucurbita moschata (Duch. ex
Lam.) Duch. ex Poiret) 5t fikfili5*5, Hdbatmi &zt
FhE R T L iR

2 BFENSSEFEMN

21 MFHEE5ESF
F150°Cilf /K 35 it /g TR 73040 %, 25 % Ja i Fh -3k
1T BT B T75% OB h i H455, T
KB3R5 4% NaCIOJE #1554, oK
Bk PR TR T-MSH; 3 35(4.43 gL MSH K
30 g-L7HEME &3 gL RIR) T, 27°C. SEEGIREE R
ITHIRBG TR o RS FE oA FH (5 9 B 8 i R 2R TRUK
#(121°C, 2043 %), pH5.6-5.8. i 24713414 H Jb 5T
SRR AR A BR A F .

22 SMEBRE

M kR3R)E, EE LIES B/ANOK LML
Y T AT v ) Ry vl O 1 i A AT 2
Br, BT T RE 1270, H—5 R, AFENRER
PR R AMEAR, HoR A N AR T A
EFH SRR

23 AEFFESRMKIER

HAME RN T I INAS [F R £ 6-BA 5 ABAFIMS 5 77
Fp, IFETAKRA6/MT) (28+1)°C. 7[R (87 )
25°C. S350 pmol-m s~ (St~ K FIHLEDIT )%

R1 ENTAERT 2

Table 1 Variance analysis of regeneration rate of pumpkin

PERREFR o Ay IE S DR A HEIN ) /A 222 S S5 8 Lo ol
Wz, WKW R E S i, Hp, 5 E254
AN TH]6-BA 5 ABAMK FE K b AL B (T1-T25) J2 104 Bl
75 IN6-BAZLABA AL HE(M1-M10), &ACFE % E 104
BEFRIN, RENLEERIS—10 M A . Ki7R445K )5, i
THAME R B A S L.

24 HER5#%H

FARE MK 34 omi, K N AR R R (MS
B dkyh, BRI 2.3 BT ik o K- KAR I P AR P
BT, R, BRBEEMEENEREE
B (BE R A =311, v, B T A R (1270
25°C. WIA(12/ i) 18°CHy N T = h 15 9% .

25 HEEZTELSHN
FIF CAR 2 AT B8 G it K ab B, 315 F SPSS
19.08 A4 1 Tukey i B HEAT UK o B 2 7 2%
T

T 2(%)= (15 F th AN 8 2R SME R U e Ph S i
BH0)x100%;

A (AN )= R AN E R R e 2
AMEREL

3 HZR5iTiE

31 BAERNMTEMBETFHMNEAREEESE
ST

HRAME20 7, £a=0.05(1FFKFTF, REWKE
6-BATIABAXS B N T AE 28 K~ 3 AR 2R 40F B
M (6-BAFIABAMK B HIPE /N T-0.05). Bl AN

Source Type 1l Sum of squares df Mean square F Sig.
Corrected model 1.1942 10 0.119 19.893 0.000
Intercept 11.738 11.738 1955.511 0.000
6-BA concentration 0.932 5 0.186 31.040 0.000
ABA concentration 0.291 0.058 9.699 0.000
Error 0.144 24 0.006

Total 13.664 35

Corrected total 1.338 34

3 R?=0.892 (1% R?=0.847). % R?=0.892 (Adjusted R?>=0.847).
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Table 2 Variance analysis of average number of induced shoots of pumpkin

Source Type lll Sum of squares df Mean square F Sig.

Corrected model 20.734° 10 2.073 6.731 0.000
Intercept 116.473 116.473 378.098 0.000
6-BA concentration 11.488 2.298 7.458 0.000
ABA concentration 10.032 2.006 6.513 0.001
Error 7.393 24 0.308

Total 151.118 35

Corrected total 28.127 34

3 R?=0.737 (1%R?*=0.628). % R?=0.737 (Adjusted R?>=0.628).

£3 VR EEG-BARY I AL O B

Table 3 Effects of different concentrations of 6-BA on the bud induction of pumpkin

Treatments 6-BA_1 Number of  Number qf explants with Number of A\{erage number of Rate of _plant
(mg-L™) explants adventitious shoots shoots induced shoots regeneration (%)
M1 0.5 60 39.78 73.60 1.85 66.31
M2 1.0 60 41.51 72.22 1.74 69.18
M3 1.5 60 34.01 50.00 1.47 56.69
M4 2.0 60 29.88 33.46 1.12 49.79
M5 2.5 60 27.16 31.50 1.16 45.26

WA, HEAT IR 2R .

3.2 FREIREC-BAMNERTREFIHEFRIFNT

DA X R TR B AR RS TR SR ], 6-BAE HLF A= (104
BLOR G MEAE, 2000; 4RE%E, 2003; Xk BkLE,
2004). BXHEIESE(2014) 78 75 # 7 (1 B AR Ak
PL, AN R LM R B A= A 2 3, H
SRS EeEMLL, KEER IR E. Wi, &
W 7 SME AR B R 2 547 6-BARIAS i 25 S 8 7R
o BERRATE T oAk 2R SR, 7 RIS G 2E AT
Giit, KIL6-BAIKR X HME 1K AR g 1A B35 R
(#1, £3)., ME3IAH, H6-BAWKE ~0.5-1.0
mg-L I, R T I T AR R ST 2 AR RO
Bi. M6-BAMKEEE1.5-2.5 mg L uFN, Bi%6-BA
WL BTF i, AR P2 AR AN S 2 (S R B s R
B, H>46-BAWE 2.0 mg-L~'f12.5 mg-L"F, 4ME
I T ¥ P A 2R RO, AR R MK T50%. A1,
M6-BAKEE0.5-1.5 mg-L'iF, G H TS MEAA 4
AEZE, FENTFI A R, AR R

3.3 FRIKREABAFERAEFIFIHZNM
YA ME AR BRI S ABA R FR s rh P 24

SR oA SR IR L, 7R A SR AT e t, ORI
AME R AR I NT36% . HRAT R, MkEarkkd
ABAJKE 1.5 mg-L" i, HE AME A P AR AN 52 28 1
PR AR R A . MABAKEE0.5-2.5
mg-L 7, BEEABAIKEE BT, T A R
AP B F R R &G FTRMES, B4
ABAIKE /2.0 mg-L ™I AME R AR BE i ZE . BL
g5 AR, fEMSHEE 7 I B INABARS, AME
PREEHE R 8% B R A ISR A

34 6-BASABAESXMERAEFIFSHEM

FE 5 357 3 vh BOOR IN6-BAERABAI, 165 SRR
T AMEARZE AR, (B 2F AR S RPN s 2 4
BAR(K3, *4). Nik— BTSN E F 7=
A, FEERFREERAIN T A FK E K 6-BAFIABA (%
5). HHERS5T A, (e FREEH RN IN6-BAFIABAH
FIFit— iR m R E AR, Hd, AFTe I ME A
(T A 26 S AR R RO e, B4 EMSHE 37
1.0 mg-L™' 6-BA50.5 mg-L™" ABAI, B5JR4k
LA P 75 42 2R 7T 1490.26%, - 4 7 A= 2 4 th ik 51
m(N421). HEREBREAFTHENES, 20
mg'L™ 6-BA52.5 mg-L™" ABAZLGIN, HME AT
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A (CR23.81%), T4 280 1.05. EHE SRR N0 mg'L™" 6-BA50.5 mg-L™
ABAIMSE: 7735 ) (1A, B). HMEAE R S s L4
3.5 mEEHBEMRLER HARE (BB, C); 29200k, Sl MR Hlr 1] 1 Abi&

DLES TGE T RS 172 -1 AMEAR, s HmEs AR REGAL(ED); Hiir4l, @iz

T4 AEREABAST R I 2 A R0

Table 4 Effects of different concentrations of ABA on the bud induction of pumpkin

Treatments  ABA (mg-L™") Number of  Number o_f_ explants with  Number A\(erage number Rate of _plant
explants adventitious shoots of shoots  of induced shoots  regeneration (%)
M6 0.5 60 15.35 16.27 1.06 25.58
M7 1.0 60 18.63 20.31 1.09 31.05
M8 1.5 60 21.52 24.75 1.15 35.87
M9 2.0 60 13.12 13.26 1.01 21.87
M10 25 60 14.85 15.74 1.06 24.74

R5  AHEKE6-BALABARE LT 5 N ZE FEAE HI R0
Table 5 Effects of different concentrations of 6-BA and ABA on the bud induction of pumpkin

Treat- 6-BA ABA Number of  Number of explants with  Number of  Average number Rate of plant
ments (mg:L™') (mgL™")  explants adventitious shoots shoots  of induced shoots regeneration (%)
T1 0.5 0.5 60 48.64 148.36 3.05 81.07
T2 0.5 1.0 60 44.53 95.74 2.15 74.22
T3 0.5 1.5 60 46.31 135.24 2.92 77.19
T4 0.5 2.0 60 36.35 68.70 1.89 60.58
T5 0.5 25 60 34.88 60.00 1.72 58.14
T6 1.0 0.5 60 53.87 228.00 4.21 90.26
T7 1.0 1.0 60 51.52 170.53 3.31 85.86
T8 1.0 1.5 60 52.39 193.33 3.69 87.32
T9 1.0 2.0 60 50.55 92.00 1.82 84.25
T10 1.0 25 60 37.36 54 .17 1.45 62.26
T11 1.5 0.5 60 51.50 183.33 3.56 85.83
T12 1.5 1.0 60 52.80 192.20 3.64 88.01
T13 1.5 1.5 60 36.28 46.07 1.27 60.46
T14 1.5 2.0 60 41.36 64.53 1.56 68.94
T15 1.5 25 60 26.59 32.17 1.21 44.32
T16 2.0 0.5 60 43.36 114.47 2.64 72.27
T17 2.0 1.0 60 40.25 80.91 2.01 67.09
T18 2.0 1.5 60 35.53 57.21 1.61 59.22
T19 2.0 2.0 60 31.78 39.73 1.25 52.97
T20 2.0 25 60 14.29 15.00 1.05 23.81
T21 25 0.5 60 35.98 63.33 1.76 59.97
T22 25 1.0 60 34.11 50.82 1.49 56.85
T23 25 1.5 60 29.30 35.45 1.21 48.84
T24 25 2.0 60 30.97 38.40 1.24 51.61
T25 25 25 60 28.36 33.75 1.19 47.27
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(A) MSHEsFREE T R 3R IIFT(Bar=1 cm); (B)—(E) TEAE 7 S IR HE (TR MIMSEF: ) P /3 AR 33K . 10K, 20K F14 )
B AMEAR, Fo, (D) 72 O W EG A L4, (E) C L% i EE((B)—(C) Bars=2 cm; (D) Bar=22.5 mm; (E) Bar=15 mm); (F)
ASMEARERNT R L AR E WA 2 (Bar=15 mm); (G) 2 (Bar=1 cm); (H) FA:fEHk(Bar=2 cm); (), (J) #E##K(() Bar=35
mm; (J) Bar=40 mm).

Figure 1 Establishment of plant regeneration of cotyledons of pumpkin

(A) Cultivation for 3 days: seed germination in MS (Bar=1 cm); (B)—(E) Cultivation of explants in shoot regeneration medium
(SRM, MS with hormone) for 3 days, 10 days, 20 days and 4 weeks, respectively, (D) Callus induction from explants; (E) Diffe-
rentiation of bud primordium from callus (Bars=2 cm in (B) and (C), Bar=22.5 mm in (D), 15 mm in (E)); (F) Cultivation for 7
weeks: shoots induction in SRM (Bar=15 mm); (G) Elongating of shoots (Bar=1 cm); (H) Regenerated plant (Bar=2 cm); (1), (J)
Exercising and transplanting((l) Bar=35 mm; (J) Bar=40 mm).

S ZE R (M E); TR A A EZF(EIF). 2495 1G), K NERMSE R, HA AL AR
8J, HAMEMRE KA DI IR A E 28 (KF), FF-4 (B1H), AEREN100% . Z15K )5, 0w B AT
HE BRI b, FAE MK R34 emit (& BARR(ENI, J). 4 REW N AR E RS
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T % )5 52 B, G2 N95%, M7 3fh 2 v iR
AFT0KR.

36 itig
A AT I R A IR e A S 2R B R AR 24 B AR S A
PR FFAE (LUK SR, 2010). BT AWFFE RN, 5720 M iR
WARAHLE, A E BEOR AR AT 3RS o8 B F A M R
FIREIAR R . BARS .. BAEMRETGRES%E,
2009). HIE#E KABEF, SMEAKPEEE ke
TR AR I SR R . DMERFCR M, SR
4 A 38 L fef B 7 BE (Schroeder, 1968). 252k
(Paula, 1991). Fi#t(Curuk et al., 2003). FRER (i
VK5, 2008). KT (X T45%, 2016). FH
(Gonsalves et al., 1995; Jiit:5%5%, 2006; Ren et al.,
2013; Kodmrlj et al., 2015). M5 (5K T [ 4%, 2015;
BRREEEE, 2017) &M A (Kintzios et al., 2002; X,
45, 2008)%5 & B R AL AR SE ML MR B A o A AT
FB, AE DLEH PR I 1 D B A4 35 77 1) AME AR I
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FHEE, F AN E 25 S 3 B0m . AR R T BR(TRE
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SN e RIAEXS A E 5 5 E (IR A ==,
2000; Ananthakrishnan et al., 2003; 5k 3 il £,
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Establishing a High-efficiency Regeneration System in Pumpkin
(Cucurbita moschata)

Jia Guo, Yansu Li, Chaoxing He, Yan Yan, Xianchang Yu’

Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract To improve regeneration efficiency of pumpkin (Cucurbita moschata), a high-efficiency regeneration system of
plantlets was established. Cotyledons were used as explants and cultured on MS supplemented with 35 concentrations of
phytohormone to induce shoots. The frequency of regeneration plantlets was affected by the concentration and proportion
of phytohormone in medium. Within a certain concentration, 6-BA appeared to promote the efficiency of shoot regenera-
tion. The addition of ABA in MS caused chlorosis of cotyledons; however, 6-BA and ABA combined could effectively
promote the regeneration frequency of explants. Explants cultured on MS containing 1.0 mg-L’1 6-BA and 0.5 mg-L’1 ABA
showed the highest frequency of shoot regeneration (90.26%). The elongated shoots were cultured on MS for rooting;
plantlets appeared healthy after transplanting and nearly 70 days was required for explants to become a completely re-
generated plant with the high-efficiency regeneration system for pumpkin.
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