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Table 1 Effects of different hormones proportions on embryoid induction
Hormone components of medium (mg-L~") Number of Number of enlarge- Frequency of ovules  Frequency of embry-

2.4-D NAA 6-BA TDZ explants ment ovules turning green (%) oid induction (%)
0.0 0.5 1.0 0.0 20 10.0 h 13.7h 0i

1.0 0.5 1.0 0.0 20 17.0g 19.8¢g 2.1h
2.0 0.5 1.0 0.0 20 22.0f 42.5d 55¢g
3.0 0.5 1.0 0.0 20 53.3d 55.7 bc 12.2d
4.0 0.5 1.0 0.0 20 100.7 ab 61.5a 19.8a
5.0 0.5 1.0 0.0 20 102.0a 51.7¢c 15.2Db
0.0 1.0 1.0 0.0 20 10.3 h 343e 0i

1.0 1.0 1.0 0.0 20 18.0g 259f 2.3h
2.0 1.0 1.0 0.0 20 23.3f 543 ¢ 549
3.0 1.0 1.0 0.0 20 56.3 ¢ 59.1 ab 11.9d
4.0 1.0 1.0 0.0 20 101.7 ab 62.0 a 15.5b
5.0 1.0 1.0 0.0 20 102.7 a 52.0c¢c 14.2c
0.0 0.0 0.0 0.02 20 42.0e 35.7e 74f
0.0 0.0 0.0 0.04 20 99.0b 62.3a 20.1 a
0.0 0.0 0.0 0.06 20 102.0a 543 ¢ 11.2e

FFAENE FRERRTE0.057KF EZE R
Different lowercase letters in the same column represent significant difference at P<0.05 level.

F2 IR A AR AR S 1 5
Table 2 Effects of different genotypes on embryoid induction

Variety Growth Number of Number of enlarge-  Frequency of ovules  Frequency of embryoid
potential explants ment ovules turning green (%) induction (%)

Xue feng mi ben Strong 20 93.3b 60.4 c 20.7 a

Ji zao shu mi ben Weak 20 83.7c 66.5 ab 10.2b

Zhong za 1 Weak 20 82.0¢c 65.4 bc 8.7b

Hong li 2 Moderate 20 104.0 a 63.5 bc 106 b

E yu nan gua Strong 20 102.7 a 718 a 19.5a

Huang jin 2 Moderate 20 72.0d 43.1d Oc

[FEFIAR /NG 7B R R4£0.05KF EEREE.
Different lowercase letters in the same column represent significant difference at £<0.05 level.

W3 R H I I AR A S R

Table 3 Effects of different development stages of embryo sac on embryoid induction

Sampling time Number of Number of enlargement Frequency of ovules Frequency of embryoid
(hours before flower) explants ovules turning green (%) induction (%)

24 20 83.3c 558 b 114c

12 20 132.0b 595b 15.3b

0 20 140.0 a 66.1a 20.0a

PG 97 AMS+0.04 mg-L™ TDZ., [@FIAA/ING FRFRRFE0.05/KF LEFRE.
Induction medium was MS+0.04 mg-L™' TDZ. Different lowercase letters in the same column represent significant difference at
P<0.05 level.
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Figure 1 Effects of different disinfection methods and high-
temperature pretreatment time on the frequency of embryoid
induction

(A) The ovary disinfected before sliced was cultured for 3
days; (B) The ovary sliced before disinfected was cultured for
3 days; (C) Embryoid induction was treated at 35°C in dark
for 5 days; (D) Embryoid induction was treated at 35°C in
dark for 7 days; (E) Embryoid induction was treated at 25°C
in dark for 5 days

RA R [FEIHEFRIEERS FEAR T R P AR5 )

Table 4 Effects of different media on seedling induction

Medium hormone Number of Seedling

components (mg-L™") embryoids rate (%)
NAA 6-BA  GA;
0 0 0 12 69.4 a
0 0.5 0 12 19.4 cde
0 1 0 12 139e
0.5 0 0 12 27.8b
0.5 0.5 0 12 22.2 bed
0.5 1 0 12 16.7 de
0 0 0.5 12 139e
0 0 1.0 12 25.0 bc
0 0 1.5 12 19.5 cde

FFIAF /NG R IR FE0.057KF 25 B % .
Different lowercase letters in the same column represent
significant difference at P<0.05 level.
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EHERZ IR, VLR RARER T 5 B ARz K E
T BEAMNEER R, BRI L —,
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Figure 2 The induction and transplanting of the regenerat-
ed plants

(A) Globular embryoid; (B) Heart-shape embryoid; (C) Coty-
ledon embryoid; (D) Small plants with obvious root end and
shoot end; (E) Regenerated plantlet; (F) The survival plants
after transplanted for 16 days

B3 FAEmMAR ST

(A) PA5AREAERERE; (B) 1EH ZfRHER 1 (C) A A
RGBS ; (D) R TARRI I BB H; (E) Hfk
A AR S IL IR A A% H ; (F) A5 =L
fr DAHH 24k %H . Bar=100 pm

Figure 3 The ploid identification of the regenerated plants
(A) The haploid regenerated plants; (B) Diploid pumpkin
tissue culture seedling; (C) The number of chromosome of
the regenerated haploid plantlet; (D) The number of chro-
mosome in the root tip cell of the diploid pumpkin; (E) Number
of chloroplasts in stomatal guard cell of the regenerated ha-
ploid plantlet; (F) Number of chloroplasts in stomatal guard
cell of the diploid pumpkin. Bar=100 pm
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Studies of in Vitro Culture and Plant Regeneration of Unfertilized
Ovary of Pumpkin

Ziyang Min % Han Li", Tian Zou", Long Tong ', Juan Cheng ', Xiaowu Sun "%

"College of Horticulture, Hunan Agricultural University, Changsha 410128, China; ?Hunan Province Melon Research Institute,
Shaoyang 422001, China; 3Hunan Watermelon and Muskmelon Institute, Changsha 410125, China

Abstract Using unfertilized ovaries of pumpkin as explants, we determined the effect of different combinations and
concentrations of growth regulators, genotypes, embryo sac development stages, disinfection methods and duration of
high-temperature pretreatments on embryoid induction via in vitro culture to establish a regeneration system of unfertilized
ovaries of pumpkin. The media MS+4.0 mg-L™" 2,4-D+0.5 mg-L™" NAA+1.0 mg-L™" 6-BA and MS+0.04 mg-L™' TDZ
achieved higher induction rates, 19.8% and 20.1%, respectively, as compared to other media examined, with the
TDZ-induced method easier to operate. Among the 6 pumpkin varieties tested, two (Xue feng mi ben and E yu nan gua),
with stronger growth, had higher embryoid induction rates and were more suitable to be used as experiment materials.
The operation of slicing and then sterilizing the ovaries picked on bloom day decreased the cavernous callus formation
effectively and increased the embryoid induction rate. Treatments with darkness and heat shock (35°C) for 5 days could
help ovaries turn green and induce embryoids. When moved to hormone-free MS medium, the cotyledon embryos de-
veloped to regenerated seedlings and survived after transplantation. Seven regenerated plantlets had chromosome
number n=x=22 and an average number of chloroplasts in stomatal guard cells of 4.28, so they were haploid plants.

Key words embryoid, pumpkin, regenerated seedling, unfertilized ovary

Min ZY, Li H, Zou T, Tong L, Cheng J, Sun XW (2016). Studies of in vitro culture and plant regeneration of unfertilized
ovary of pumpkin. Chin Bull Bot 51, 74—-80.
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