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Meiotic Chromosome Behavior of Pollen Mother Cells and

Gamete Fertility in Triploid Grape ‘Summer Black’

XI Xiaojun,ZHA Qian,JIANG Aili* , TIAN Yihua
(Forestry and Pomology Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai Key Laboratory of Protected
Horticultural Technology,Shanghai 201403, China)

Abstract: The aim of this study was to investigate the fertility and its cytological mechanism in triploid
grape ‘Summer Black’. The meiosis of pollen mother cells (PMCs) and gamete fertility in triploid grape ’
Summer Black were studied by cytogenetic methods. Results showed that: (1) numerous meiotic abnormali-
ties,including precocious migration of chromosomes to the poles,lagging chromosomes,chromosome bridg-
es,asymmetrical separation and micronuclei were found during the meiosis process. The frequency of asym-
metrical separation (65.68%) was the highest in all of the meiotic abnormalities. (2) The pollen germina-
tion rate of this triploid grape was 1. 65% ,and its pollen sizes ranged from 18.0—50.0 pum with a bimodal
frequency distribution. (3) Hybrid seedlings were obtained from crossing between ‘Summer Black’ and
tetraploid varieties, which indicated some gametes were fertile in * Summer Black’. It was indicated that ab-
normal meiosis of PMCs was the cytogenetic reason for fertility reduction of triploid grape. While a little
bit fertile unreduced pollens was produced by the abnormal meiosis. It was proved that the breeding appli-
cation of this triploid grape was possible.
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Table 1 Abnormal chromosome behavior during the meiosis of PMCs in triploid grape
TR 43 L 3 24 it £ SH S SRS 4 M AT R
Meiotic stage Cell number Abnormality Abnormal cell/ %
e o (R 2 1 43 1) P A
) ase ) ES
M 1 Metaphase 178 Precocious migration of chromosomes to the poles 27.16
A4y B Asymmetrical separation 65.68
J5 4 T Anaphase [ 539 Y4 fKH; Chromosome bridge 9. 46
%5 Y ik Lagging chromosome 7.05
F ] [T Metaphase [[ 558 4T Y7 kA Parallel spindle 41.76
_ SR _ R4y B Asymmetrical separation 83.08
JE# I Anaphase I 532 % J5 Ye o1& Lagging chromosome 6.77
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Table 2 Types and frequency of tetrads in triploid grape

) Ko L il

Type of tetrads Number  Percentage/ %
P93k Tetrads 475 72.52
=& Triads 76 11. 60
P94 + A% Tetrads—+ micronuclei 57 8.70
k& Dyads 27 4,12
ZAME A+ A% Triads+ micronuclei 17 2.60
Z MR+ 14 Dyads+ micronuclei 3 0.46
A B %L Total of cells 655
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diameter in triploid grape
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Table 3 Fertility of interspecific crosses between different ploidies
H4 C inati I - N e g e s
204 Cross combination R A B g W % % Wi
A LA No. of No. of Fruit Germinated Germination
Female parent Mali‘Lp'lrcm pollination fruits set/ % seeds rate/ %
E L Jumeigui H M Summer Black 153 9 5.9 3 33.3
E B Jumeigui # ¢ Mihong 399 109 27.3 45 41.3
E H# Jumeigui 75 E Jingxiangyu 164 9 5.5 3 33.3
75 E Jingxiangyu H M Summer Black 171 0 0 0 0
M Summer Black L K Jingxiangyu 134 9 6.7 0 0
H M Summer Black E B Jumeigui 154 2 1.3 1 50.0
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Plate | Fig. A. Metaphase | with precocious migration of chromosomes to the poles; Fig. B. Anaphase | with asymmetrical separation;
Fig. C. Anaphase [ with chromosome bridge;Fig. D. Anaphase | with lagging chromosome; Fig. E. Metaphase [| with parallel spindle; Fig. F
— H. Anaphase [[ with asymmetrical separation;Fig. I. Anaphase [[ with lagging chromosomes;Fig. J. Tetrad; Fig. K. Tetrad with micronuclei;

Fig. L. Triad; Fig. M. Triad with micronuclei; Fig. N. Dyad;Fig. O. Dyad with micronuclei.
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