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C. sinense C. lancifolium Hybrids
‘Xjaoxiang’

P Material
ARNEFHRERZESR B E, P<0.05, Means in the same col-
umn with different small letters indicated significant difference at
a=0.05 level.
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Fig.1 Average incidence of 2n male gamete in C. sinense
WM ER(ED BR300 /NEFEELXRGE ‘Xiaoxiang’ and C. lancifolium and their hybrids
k1 AEAEBR'NEEZ"XREZH#TRER nBRFEEER
Table 1 The occurrence frequency of unreduced male gamete in hybrids of C. sinense ‘Xiaoxiang’ X C. lancifolium %
2014—2016 4F 2n MERC F & 4 Sy o A R
FE Material The occurrence frequency of 2n male gamete during 2014—2016 Average occurrence frequency
2014 2015 2016 of the 2n male gamete
AN
C. sinense *Xiaoxiang’ 0.3340.12a 0.00a 0.2320.14a 0.1940.10
B 2% C. lancifolium 0.25+0.15a 0.20+0.04a 0.234+0.14a 0.224+0.01
45-60 9.36£1.61b 2.78+0.62a — 6.07+2.69
45-6 9.12+1.92¢ 4.82+0.34b 0.5340.32a 4.8242.48
45-17 — 5.4940.73b 2.3640.27a 3.92+1.28
45-113 4.2640.45a 3.43£0.75a — 3.85+£0.34
45-51 4.5740.43b 3.7940.71b 2.63£0.19a 3.66+0.56
45-41 8.6940.96b 1.114+0.33a 0.5340.15a 3.44+2.63
45-15 1.34+0.27a 5.7040.23b 2.1040.21a 3.05+1.34
45-109 8.3940.89¢ 0.6240.17b 0.0940.09a 3.03£2.68
45-2 0.944-0.25a 5.03+1.17b — 2.98+1.67
45-59 5.0940.81c - 0.34740.24a 2.7141.94
45-32 4.5940.54b 1.45+0.54a 1.98+0.34a 2.6740.97
45-19 0.7740.18a 6.24+1.01b 0.65+0.33a 2.55+1.84
45-98 2.3740.30b 4.4940.33c¢ 0.7340.18a 2.53£1.09
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££3R 1 Continued Table 1

2014—2016 4F 2n HERL T &R

The occurrence frequency of 2n male gamete during 2014 —2016

# L Material

T %k

Average occurrence {requency

of the 2n male gamete

2014 2015 2016
45-64 3.90+0.53b 0.37+0.37a 3.2740.44b 2.51+1.09
45-39 1.63£0.18a 3.134+0.46b - 2.3840.61
45-92 4.6720.57¢ 1.332£0.24b 0.32%0.25a 2.11%+1.31
45-105 1.81£0.25a 1.94£0.17a 1.75£0.65a 1.83£0.06
45-52 4.2640.55¢ 0.00%0.00a 1.04£0.07b 1.77£1.28
45-116 1.68£0.30a 1.7340.26a - 1.71£0.02
45-18 2.9610.28¢ 0.2520.13a 1.2820.20b 1.50£0.79
45-50 0.5420.13a 3.5820.85b 0.3120.14a 1.48£1.05
45-95 0.71%+0.15a 2.4640.34b 1.16£0.38a 1.44£0.52
45-85 1.6240.14b 1.23£0.09a - 1.43£0.16
45-46 2.954+0.61c 0.9040.43b 0.30+0.12a 1.38£0.80
45-67 2.324+0.29b 1.6240.32b 0.16+0.04a 1.37£0.64
45-5 1.17£0.30ab 2.0020.17b 0.5620.13a 1.24£0.42
45-37 2.71%0.47b 0.2720.06a 0.3120.05a 1.10£0.81
45-66 1.48£0.26b - 0.68%0.21a 1.08£0.33
45-40 0.54+0.13a 0.31%+0.15a 1.9940.39b 0.95+0.53
45-29 — 0.7540.32a 0.98+0.55a 0.87+0.09

H AR FERRRESR BE,P<0.05;“—

”

significant difference at 0.05 level;“—" indicated no flower.
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Fig.2 Occurrence pathway of 2n male gamete in hybrids of C. sinense ‘Xiaoxiang’ X C. lancifolium
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Fig.3 Average incidence of dyads and triads in hybrids of C. sinense ‘Xiaoxiang’ X C. lancifolium
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Fig.4 Cytological mechanism of unreduced male gamete of the hybrid ‘45-1" of C. sinense ‘Xiaoxiang’ X C. lancifolium
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2n male gametogenesis and its cytological mechanism in hybrids

of Cymbidium sinense XC. lancifolium
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2.Institute of Leisure Agriculture ,Shandong Academy of Agricultural Sciences ,
Ji’nan 250100,China

Abstract  Microscopic observation was used to study 2n male gametogenesis and its cytological
mechanism in Cymbidium sinense ‘Xiaoxiang’,C. lancifolium and its thirty-one hybrids to more effec-
tively develop the breeding of polyploids in Chinese Cymbidium. The results showed the occurrence fre-
quency of unreduced male gamete of thirty hybrids ranged from 0% to 9.36%. The average occurrence
frequency of consecutive three years was 2.28 % , significantly higher that of both male parent (0.22%)
and female parent (0.19%). Eight hybrids with average occurrence {requency of more than 3% were ob-
tained. There were significant differences in the average occurrence frequency of 2n male gamete among
hybrids. The average occurrence frequency of 2n male gamete in most hybrids was significantly different
among different years, indicating that the occurrence frequency of 2n male gamete was not only con-
trolled by genetic factor but also significantly affected by environmental condition. The unreduced male
gamete in the interspecific hybrids was produced with both dyad and triad. However, the main way of
producing unreduced male gamete was not completely the same in hybrids. The formation of dyads was
mainly due to the asynchronous meiotic division of microspore mother cells,resulting in some microspore
mother cells not dividing in meiosis | and normal division in meiosis [l ,while the formation of triad was
caused by the abnormal orientation of the meiotic Il spindle to form a tripolar spindle in the interspecific
hybrids.

Keywords Chinese Cymbidium ; polyploid breeding; interspecific hybridization; male gamete; dis-

tant hybridization; cytological mechanism; sexual polyploidy
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