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Abstract  The factors influencing fruiting ability and fertility of Chinese jujube Ziziphus jujuba were analyzed based
on an investigation of 124 cultivars in the Cangxian County Jujube Repository Hebei and 156 cultivars in the National
Jujube Repository Pomology Institute of Shanxi. The results showed that Chinese jujube germplasm resources could be
classified into 3 groups i.e. self-fruitless self —sterile but self-fruitful and self-fertile. Among them self-sterile was
the basic type and it could convert with self-fruitless and self-fertile. However the transform between self-fertile and self-
fruitless was very scarce. Under natural pollination all the cultivars and strains tested were able to bear fruits but they
were not all fertile accounting for 42.31%  the rest sterile. The fruiting ability and fertility changed with genotypes
cultivars or strains  years regional conditions and orientation of the canopy of which genotype was the most dominant
factor. The percentage of fruit to bearing shoot PFTBS and the percentage of fruit with seed PFWS were respectively
in a range of 0 =61.54% and 0 — 100% under self — pollination and 4. 17% -136.84% and 0 —100% under natural
pollination. PFTBS and PFWS in 36 strains of cultivar Jinsixiaozao’ were respectively in a range of 0. 89% - 163. 64%
0 -6.98% under self-pollination and 10.71% -138.89% and 0 —90.00% under natural pollination. For 5 strains of
cultivar Wuhexiaozao”~ the two parameters were 1.10% - 81.72% 0 — 100% under self-pollination and 8.06% -
137.04% and 0 —2.70% under natural pollination For the 3 strains of cultivar’ Dongzao’ the two parameters were
25.00% —-62.93% 0 —1.37% under self — pollination and 11.32% - 89.23% and 0% under natural pollination
respectively. The variation of fruiting ability was much bigger than that of fertility. Only 4. 17% and 15.38% of the
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cultivars had stable PFTBS respectively between years and between regional conditions

while the corresponding ratio of

the cultivars with stable PEWS was respectively 64. 58% and 73. 08% . The PFTBS under self-pollination was much higher

in the south-west and north-west aspects of the canopy than in other orientations. Some excellent germplasms

fruitless or self-sterile under self-pollination but fertile under cross-pollination

in cross breeding were preliminarily screened out.
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2.1
156 Z. jujuba‘ Jishan
banzao ’ Z. Jujuba
12 * Guangyangchangzao’
17.36% 15.15%
0 ~136.84% 7.14% 7.69%
0 ~100% 0.8659 ~1.164 4 1 83.98%
1.7352 ~3.007 7

100%
82.05%
52.56%
1
Tab. 1 The characteristics of fruiting and fertility of Chinese jujube
Percentage of fruits to bearing shoots/ % Percentage of fruits with seeds/%
Cultivar
Self-pollination Natural-pollination Self-pollination Natural-pollination
Linfenzhenhuluzao 0. 00 6.67 0. 00 0. 00
Pingguozao 0. 00 7.14 0. 00 0. 00
Binglangzao 0. 00 7.32 0.00 0.00
Wanniunaizao 0. 00 10. 20 0. 00 0.00
Baodexiaozao 0.00 10. 71 0. 00 0. 00
Yuciyazao 0. 00 11.36 0. 00 0.00
3-16-29 0. 00 11.54 0. 00 0. 00
Bobozao 0.00 11.59 0. 00 0. 00
Shatangzao 0. 00 19. 05 0. 00 0. 00
Fuzao 0. 00 30. 00 0. 00 0. 00
Tunzizao 0. 00 37.50 0. 00 0. 00
Hupingzao 0. 00 51.92 0. 00 0. 00
Xinzhengdamaya 0.91 6.76 0.00 0. 00
Tangzao 1.02 22.95 0.00 0. 00
Luodihong 1.02 36. 84 0. 00 0. 00
Yuanlingzao 1.03 11.36 0. 00 0. 00
Suangeda 1.19 6.17 0. 00 0.00
Pingyaokuduanzao 1.33 6.12 0. 00 0. 00
Gutouxiaozao 1.47 44. 44 0. 00 0. 00
Hetaowen 1.56 48. 00 0. 00 0. 00
Jiaochengduanzao 1.94 4.88 0. 00 0. 00
Nanjingmuzao 2.50 9. 80 0.00 0. 00
Taiguheiyezao 2.56 14. 06 0.00 0.00
Hongzhaoxiaozao 3.33 46. 30 0. 00 0. 00
Shaanxijidan 3.48 32.79 0. 00 0.00
Taigulinglingzao 3.57 5.17 0. 00 0. 00
Jishanyuanzao 3.57 14.75 0. 00 0.00
Kuaizao 2.08 44.23 0. 00 4.35
Xinzhengdazao 0.82 126.92 0. 00 4.55
Zhongningxiaozao 2.67 33.87 0. 00 4.76
Xupujidan 0. 00 30. 19 0. 00 6.25
Zhishegeda 1.23 22.54 0. 00 6.25
Shanzao 1.54 23.19 0. 00 6.25
Fengjiejidan 3.23 18.33 0.00 9.09
Lelingxiaozao 1.04 40. 00 0. 00 10. 00
Dasuanpan 0. 00 11.39 0. 00 11. 11
Liuyuexian 0. 00 16. 98 0. 00 11. 11
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1 Continued

Percentage of fruits to bearing shoots/% Percentage of fruits with seeds/%
Cultivar
Self-pollination Natural-pollination Self-pollination Natural-pollination

Mopanzao 1.18 15.38 0. 00 12.50
Anyangtuanzao 0. 00 12. 96 0.00 14.29
Huizao 0. 00 6.49 0. 00 20. 00
Yanzao 2. 44 10. 00 0. 00 20. 00
Xuputiansuanzao 3.45 19.23 0. 00 20. 00
Qitoubai 3.49 13.89 0. 00 20. 00
2-1-17 0.82 9.68 0. 00 22.22
3 Jinsi3hao 3.49 22.97 0. 00 23.53
Malingsuan 0. 00 12.90 0. 00 25.00
Xiyingbenzao 0. 00 27.40 0. 00 25.00
Minzao 1.75 6.90 0.00 25.00
Linyibenzao 1.32 32.31 0. 00 28.57
Ningxiadahongzao 0. 00 5.66 0. 00 33.33
Hongzhaoshiyuehongzao 2.08 22.00 0. 00 36. 36
Daliyuanzao 2.08 11.48 0. 00 42.86
Guangdongtangzao 0. 00 10. 53 0. 00 50. 00

1 Linbaolinl hao 1.27 17.54 0.00 50. 00
Jinsixiaozao 1.75 13.79 0.00 50. 00
Xiangfenyuanzao 0. 00 14.29 0. 00 55.56
Qingxuyuanzao 0. 00 11.11 0. 00 57.14
Wanmutouzao 1.27 6.58 0.00 60. 00
Qiutuanzao 0. 00 7.14 0. 00 75.00
Yuanlizao 1.98 7.27 0. 00 75.00
Guangdongbaizao 0. 00 16. 47 0. 00 85.71
Linzedazao 3.33 8.70 0. 00 100. 00
Zanhuangdazao 3. 66 29. 82 0. 00 0. 00
Taiguduanzizao 3.80 8.77 0. 00 0. 00
Yangnaizao 4.00 5.56 0. 00 0. 00
Hejinxiaozao 4.48 17.95 0.00 0. 00
Taigudundunzao 4.55 18.52 0. 00 0. 00
Songxiandazao 4.84 4.17 0.00 0. 00
Zhilingdan 4.92 35.59 0. 00 0. 00
Dingxiangxingxingzao 5.13 6.25 0.00 0.00
Heyanglinglingzao 5.45 18.57 0. 00 0. 00
Linqginzao 7.14 56. 14 0.00 0. 00
Shengxianbaipuzao 7.69 10. 00 0.00 0. 00
Nanjingyazao 8. 06 16. 00 0.00 0.00
Hongzhaohuluzao 8.33 24.49 0. 00 0. 00
Daxiaozao 8.51 71.67 0. 00 0. 00
Dabailing 9.62 37.93 0. 00 0. 00
Pingshunjunzao 9. 64 123. 68 0. 00 0. 00
Shandongdamaya 10. 00 21.13 0. 00 0. 00
Guanyinzao 10. 17 43.75 0. 00 0. 00
Zanhuangchangzao 10. 53 43. 40 0. 00 0. 00
Sanbianshe 10. 94 36. 21 0. 00 0. 00
Dadanzao 11.71 76. 36 0. 00 0. 00
Gusuxiaozao 11.76 123.53 0. 00 0. 00
Linyilizao 11.96 46. 15 0. 00 0. 00
Yutianxiaozao 12.50 24.19 0. 00 0. 00
Yongjihamazao 14.29 21.74 0. 00 0. 00
Yixianmuzao 14.49 12.28 0.00 0. 00
Guanyangchangzao 15. 15 7.69 0.00 0.00
Chuanlingzao 15. 84 24.14 0. 00 0. 00
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1 Continued
Percentage of fruits to bearing shoots/% Percentage of fruits with seeds/%
Cultivar
Self-pollination Natural-pollination Self-pollination Natural-pollination
Jishanbanzao 17. 36 7.14 0. 00 0.00
Suyuanling 18.09 32.14 0. 00 0. 00
Pingyaodazao 21.51 63. 46 0. 00 0.00
Xiangfenmuzao 21.69 12. 50 0. 00 0. 00
Xinledazao 21.74 64.58 0. 00 0. 00
Shaanxiyazao 23.08 50. 00 0. 00 0. 00
Bachizao 23.42 32.08 0. 00 0.00
1 Jinsilhao 24.00 42.17 0.00 0. 00
Huluchanghong 24. 66 37.84 0. 00 0. 00
Shaanxitiaozao 26. 67 38. 89 0. 00 0.00
Shulutangzao 26.73 53.45 0.00 0.00
Jiuyuehan 27.69 126. 03 0. 00 0. 00
Puchengjinzao 28.38 67.92 0.00 0.00
Zhishezao 30. 11 114.06 0. 00 0. 00
Zhongyangmuzao 31.40 21.74 0. 00 0. 00
Beijingpaopaozao 32.71 4.69 0. 00 0. 00
Jinxianmuzao 32.81 57.58 0.00 0.00
Pingshunbenzao 34.07 50. 00 0.00 0.00
Xiangfenguantanzao 34.21 30. 36 0. 00 0. 00
Banzao 36.73 77.19 0. 00 0. 00
Chahuzao 44.12 60. 00 0. 00 0. 00
Bianhesuan 50.70 75.93 0. 00 0.00
Xupujianzao 51. 61 52.73 0. 00 0. 00
Daguazao 58.33 84.48 0. 00 0. 00
Dalilinglingzao 28.28 49.09 3.57 0. 00
Lichengxiaozao 25.00 63. 64 4.17 0. 00
Yongchengchanghong 10. 08 40. 58 8.33 0. 00
Goutouzao 9.38 74.29 0. 00 1.92
Fengmiguan 31.58 52.24 3.33 2.86
Xianxiansuanzao 61.54 79.75 1.39 3.17
Kangtouzao 18.33 40. 54 0. 00 3.33
Guangyangzao 21.26 46. 67 0. 00 3.57
Hebeimuzao 11. 00 136. 84 9.09 3.85
SS8 20. 41 40.98 0. 00 4.00
Fengmizao 22.22 34.72 0.00 4.00
Henanxiaoyuanzao 51.90 79.75 0.00 4.76
Bopizao 12. 00 33.33 0. 00 5.00
Hejintiaozao 33.33 72.00 4.00 5.56
Shuizao 7.20 30.91 0. 00 5.88
Xiyaozao 16. 00 53.33 0. 00 6.25
Yunchengxiangzao 14.05 23.81 0.00 6. 67
Shandonggedazao 21.54 32.91 0.00 7.69
Hongzhaocuizao 7.34 72.92 0.00 8.57
Dacuizao 14. 86 16. 36 9.09 11. 11
Xiangfenyazao 19.59 18.03 5.26 18. 18
Xiaodundunzao 4.42 13.89 0. 00 80. 00
kuerlexiaozao 4.62 17. 46 0.00 90.91
Lelingwuhexiaozao 8.54 43. 14 14.29 4.55
Changxiaozao 10. 71 95.24 25.00 6. 67
Ganweiba 7.14 100. 00 16. 67 8.77
Xiaoxiaozao 6.67 81.16 50. 00 8.93
Taigumeimizao 4.65 13.33 50. 00 12.50
Shandongdamazao 8.51 8.57 12.50 16. 67
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1 Continued

Percentage of fruits to bearing shoots/% Percentage of fruits with seeds/%
Cultivar
Self-pollination Natural-pollination Self-pollination Natural-pollination
Heigeda 7.22 17.91 28.57 16. 67
Gagazao 13.24 6.25 66. 67 16. 67
Beipeixiaozao 33.80 58. 46 12. 50 18.42
Guluzao 9.00 22.58 33.33 21.43
Changhongzao 22.11 20. 00 14.29 25.00
Malianxiaozao 5.83 40.91 33.33 25.93
Chengwudongzao 4.76 11.11 50. 00 33.33
Shaanxixiaoyuanzao 5.49 12.28 20. 00 42. 86
Guanyangduanzao 25.71 12. 09 27.78 45.45
Jiaochengtiansuanzao 11.27 21.05 37.50 50.00
Xishuangxiaozao 14. 86 9.84 72.73 50. 00
Pinglujianzao 4.35 15. 87 100. 00 50. 00
Hebeicuizao 7.14 8.33 44. 44 60. 00
2
Tab.2 The difference of fruiting ability and fertility among cultivars
Percentage of fruits to bearing shoots/% Percentage of fruits with seeds/%
Self-pollination Natural-pollination Self-pollination Natural-pollination
Mean 11.17b 33.21a 4.86a 12.13a
Range 0.00 ~61.54 4.17 ~136.84 0.00 ~ 100 0. 00 ~ 100
Mix. — Min. 61.54 132. 67 100 100
Variation coefficient 1.164 4 0.8659 3.007 7 1.7352
3
Tab.3 Fruiting types of Chinese jujube
Fruiting type
Percentage/%  Sum/%
Self-pollination Natural-pollination
3 Fruitless Seedless 17. 31 39.75
Seed 22.44
48.07% !
Seedless 40. 38 48.07
Fruitful but seedless Seedy 7.69
Seedy Seedless 0 12. 18
Seed 12.18
2 57.69% :
2.2
36 4
3
4
6

40. 38% 3

30.13 %
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4
Tab.4 The difference of fruiting ability and fertility among strains
Percentage of fruits to bearing shoots/% Percentage of fruit with seed/%
Cultivar
Self-pollination Natural-pollination Self-pollination Natural-pollination
Mean 53.38a 62. 19a 0.70b 10. 65a
Range 0.89 ~163.64 10.71 ~138.89 0.00 ~6.98 0. 00 ~90.00
Jinsixiaozao Mix. — Min. 162.75 128.18 6.98 90. 00
Variation coefficient 0.617 5 0.639 6 2.471 6 1.462 8
Mean 57.82b 75.97a 25.00a 1. 04b
Range 1.10 ~81.72 8.06 ~137.04 0.00 ~ 100 0.00 ~2.70
Wuhexiaozao Mix. — Min. 80. 62 128. 98 100 2.70
Variation coefficient 0.662 2 0.784 0 2.000 0 1.255 1
Mean 39.23a 40.05a 0.46a Oa
Range 25.00 ~62.93 11.32 ~89.23 0.00 ~1.37 0.00 ~0.00
Dongzao Mix. — Min. 37.93 77.91 1.37 0. 00
Variation coefficient 0.526 7 1.068 3 1.732 1 0.00
5 40 2006
36 2007 2 38 95.0%
3 33 91.67% 2 6
11.76% ~ 163. 64% 2
0~6.45% 2 48
39 74 2.88%
0.89% 1 27 79.2% 2007
46.24 % 6.98% 95.8%
4 3
32 12 32
68.29% ~81.72% 0 1 5 2006 2007 1
79 Tab.5 Comparison of fruiting type between
1.10% 2006 and 2007
104 38 2006 2007
70 25.00% ~ o
T Number of Tv Number of Ratio of stable
62.93% 0 pe cultivars ype cultivars cultivar/ %
2.3 I 6 I 6 0
2006 I 40 I 2 95
2007 I %
| 2 I 2 0
2006 D1 Fruitless under self-pollination Il
3 48 Fruitful but seedless under self-pollination I Fertile under
self-pollination The same below.
2006
2007 42.96% 6 66. 67%
31.22% 51.15%
61.60% 1.05% 0.16% 79.17%
16.61% 2.38% 2007 83.34%
2007 64.58%

91.66%



6 2006 2007 !
Tab.6 Comparison of fruitfulness and fertility between 2006 and 2007
A B C D
Fruitfulness Number of cultivars 2 32 6 8
Ratio/ % 4.17 66. 67 12.50 16. 67
Fertility Number of cultivars 31 2 13 2
Ratio/ % 64.58 4.17 27.08 4.17
@D A / Cultivars showed no significant difference in fruitfulness/fertility under both self-
and natural pollination B / Cultivars showed significant difference in fruitfulness/fertility under both
self- and natural pollination C / / Cultivars showed no significant difference
in fruitfulness/fertility under self-pollination but significant difference under natural pollination D / /
Cultivars showed significant difference in fruitfulness/fertility under self-pollination but no significant difference under
natural pollination The same below.
2.4
2006 38.46%
26 73.08%

92.31%

22.30% 11.31%
30.16% 30.64%
0.76% 5.81%

11.32% 9.42% 7
Tab.7 Changes of fruiting type under different districts
7 5 Cangxian Taigu
3 60% 1
Number of Number of Ratio of stable
1 19 Type cultivars Type cultivars cultivar/ %
2 10 I 3
52.63% 6 3 I 5 I 1 60%
2 1 i !
I 6
1 | 19 I 10 52.63%
26 i 3
50% Il 2 I 1 0%
I 1
8 15.38%
8
Tab.8 Comparison of fruitfulness and fertility between Cangxian and Taigu County
A B C D
Fruitfulness Number of cultivars 4 9 6 7
Ratio/ % 15.38 34. 62 23.08 26.92
Fertility Number of cultivars 19 0 5 2
Ratio/ % 73.08 0 19.23 7.69
2.5
9 - 9
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9
Tab.9 Fruitfulness and fertility in different orientation of the canopy
Cultivar Fengmiguan Dasuanzao
Orientation Southwest- East- North- Southwest- North- East-
Northwest South Northeast Northwest Northeast South
Percentage of fruits Self-pollination 38.46a 13.02b 8.73b 29.33a 15. 00b 3.70¢
to bearing shoots/ % Natural-pollination ~ 192.31b 272.22a 200. 00b 19.54a 28.75a 0.00a
Percentage of fruits Self-pollination 3.33a 0.00a 0.00a 0.00a 0.00a 0.00a
with seeds/% Natural-pollination 1.33a 0.00a 0.00a 0.00a 0.00a 0.00a
359 6-7.
3 .2001b.
3.1 37 6 570 -575.
. 2006. . 6 15
-17.
. 2006.
21 1 65-68.
. 1987.
2006 9 10 89 -91.
. 1997. . 94
2007 o6
. 2005. . 31 117
-122.
.2008. 1949—2007
. 2001.
. 2004.
31 1 78 -80.
. 1987.
9 10 70 -72.
. 2007.
24 5 673 -678.
.2000.
3.2 2006 :
26 12 2411 -2416.
.2007.
22 3 259 -261.
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