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Table 1 Effects of different media on embryoid induction from pumpkin unfertilized ovules

Media components (mg-L™")

Number of embryoids

Frequency of embryoid Frequency of plant

2,4-D NAA 6-BA per petri dish induction (%) regeneration (%)
1.0 0f Og 0
1.0 0.5 0.7e 2.2f 0
1.0 1.0 of 0g 0
1.0 13e 4.4f 25.0
1.5 10e 3.3f 0
1.0 0.5 4.3d 14.4 de 384
1.0 1.0 3.0 10.0e 40.0
1.5 0.5 5.0c 16.7c 33.3
1.5 1.0 33e 11.1e 40.0
1.0 0.25 0.5 9.3a 311a 64.3
1.0 0.25 1.0 6.3 bc 21.1b 42.1
1.0 0.5 0.5 7.7b 256 b 304
1.0 0.5 1.0 56¢c 18.7 ¢ 29.4
1.5 0.25 0.5 6.6 bc 22.0 bc 30.0
1.5 0.25 1.0 47c 15.6 cd 28.6
1.5 0.5 0.5 53¢ 17.8¢c 31.2
1.5 0.5 1.0 3.7d 122e 18.2

AENG FRER R 25 535 (P<0.05). Different small letters represent significant difference at P<0.05 level.
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Table 2 Embryoid induction influenced by the growth periods of the explants from pumpkin unfertilized ovules

Days to Number of Frequency of Frequency of
flowering embryoids per embryoid conversion to Remarks
(d) petri dish induction (%) plants (%)
0 8.0a 26.7 a 40.2 Ovules less than 5% in number produced calli
-1 27b 89b 12.5 About 45% ovules produced calli
-2 Oc Oc 0 About 60% ovules produced calli; browning occurred frequently

ANFVNG B 7R 2 57 2 (P<0.05). Different small letters represent significant difference at P<0.05 level.

23 ANIE] il A BN 1)) R TSRS AR BRI AR A4 155 52 1) 5 i
Table 3 Embryoid induction influenced by the different high-temperature treatment of the explants from pumpkin unfertilized
ovules

Days for Temperature for Number of embryoids Frequency of embryoid Frequency of plant
pretreatment (d) pretreatment (°C) per petri dish induction (%) regeneration (%)
0 - 77b 256 b 435
3 25 7.0b 23.3b 33.3

35 6.3b 211b 42.1
5 25 50c 16.7¢c 26.7
35 9.7a 32.2a 44.8
7 25 3.7d 12.1d 27.2
35 2.7d 8.9d 37.5

— AZRREE ER AR, ANENS PR R 7 R 824 (P<0.05).
—: without the treatment of darkness and high temperature. Different small letters represent significant difference at P<0.05 level.
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Table 4 Embryoid induction influenced by the different concentrations of AgQNOj; treatment of the explants from pumpkin unfer-
tilized ovules

Concentration of AgQNO;

Number of embryoids Frequency of embryoid Frequency of plant

(mg-L™" per petri dish induction (%) regeneration (%)
0 83a 27.8a 48.0
2.0 3.0b 10.8b 33.3
4.0 0.7c 22c¢c 0
8.0 od 0d 0
16.0 0od 0d 0
32.0 od 0d 0

AENG FRER R 25 535 (P<0.05). Different small letters represent significant difference at P<0.05 level.
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Figure 1 Embryoid induction from pumpkin unfertilized ovules and plant regeneration

(A) An ovule dissected from a unpollinated ovary; (B) An ovule cultured in embryoid induction medium for three days; (C) A
protuberance occurred near to the micropyle; (D) The protuberance developed into a globular embryoid; (E) Formation of a
heart-shape embryoid; (F) A cotyledon was differentiated from an embryoid; (G) Radicles occurred at the end of an embryoid; (H)
A complete plant regenerated from an embryoid; (I) A longitudinal section of mature embryo sac that showed three antipodal cells
(right arrow), two synergids (left arrow), two polar nuclei (middle), and one side ovum; (J) A multicellular mass occurred near to
the micropyle; (K) A proembryo formed from the cell mass; (L) A globular embryoid occurred; (M) A cavity of embryo sac was
filled with a globular embryoid; (N) A globular embryoid broke through the integuments. (I)-(N) Bar=50 um
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In Vitro Culture of Pumpkin Unfertilized Ovules and
Plant Regeneration

Shouru Sun, Peng Zhang, Jianbin Hu', Liping Sun, Man Zhang, Zhigiang Sun
College of Horticulture, Henan Agricultural University, Zhengzhou 450002, China

Abstract We used unfertilized ovules of the pumpkin cultivar ‘Experiment 1’ as explants to examine the effect of com-
binations and concentrations of growth regulators, different developmental periods, high-temperature pretreatment, and
AgNOs3 concentrations on embryoid induction. The combination of 2,4-D, NAA, and 6-BA favoured embryoid induction; the
medium with the best effect was Murishige and Skoog (MS)+1.0 mg-L™'2,4-D+0.25 mg-L"'NAA+0.5 mg-L™" 6-BA, for
31.1% embryoid induction. The flowering ovules for the day showed the highest frequency of embryoid induction (26.7%)
and the lowest frequency of callus formation (<5%). The explants treated with darkness and high temperature (35°C) for 5
days showed the best embryoid induction, 32.2%. However, the addition of AQNO3; remarkably inhibited embryoid induc-
tion. Transfer of embryoids to plant-regeneration medium led to the highest regeneration frequency, 64.3%. Plant regen-
eration expressed a typical pathway as for embryogenesis. Cytologic observations revealed that embryoids probably
derived from cells close to the micropyle (i.e., ovums or synergids).

Key words embryoid, in vitro culture, plant regeneration, pumpkin, unfertilized ovules
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