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Abstract The aim of this study was to explore the characteristics of self-incompatible behavior between pollen
and stigma during self-pollination of jujube (Ziziphus jujuba). The effects of different sample drying methods on
jujube ‘Junzao’ flower stigma samples were compared by scanning electron microscopy (SEM) , and the
technical parameters of SEM acceleration voltage and sample working distance were systematically optimized
respectively. The results showed that high-clarity and high-resolution microscopic images of jujube flower stigma
papillae cells were obtained by using CO : critical point drying and optimized parameters of SEM working
distance with 5.4-10.8 mm and acceleration voltage of 3.0 kV. Based on the optimized SEM system, the
microstructure of jujube ‘Junzao’ stigmas and pollen-stigma interactions after self-pollination ( ‘ Junzao’ x
‘Junzao’ ) and cross-pollination ( ‘Junzao’ X ‘Qingjian Suanzao’ ) were observed respectively. The results

indicated that the pistil of jujube was a “bifurcate” type of pistil, the stigma surface was composed of clusters of
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papillae cells, the diameter of individual papillae cell was 10-18 wm. There were no significant differences in

the adhesion, hydration, germination and growth of pollen on the stigma between self-pollination and cross-

pollination. Further observations using fluorescence microscopy revealed that self-pollinated pollen tubes grew

to 1/2 style channels and showed swelling and curling, while the cross-pollinated pollen tubes grew to the bottom

of the style, indicating that jujube had a typical gametophytic self-incompatibility. This study systematically

elucidated the dynamic characteristics of pollen-stigma recognition and pollen tube growth in self-incompatible

jujube, which had important scientific value and application significance for understanding the reproductive

characteristics of jujube and the guidance for practical hybrid breeding.
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A Natural air-drying method ; B.Freeze-drying method; C.Carbon dioxide critical point drying method.
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Fig.1 Effect of different sample preparation methods on the morphology of stigma papilla cells of cultivated jujube

‘Junzao’
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Fig.2 Effect of different acceleration voltages (AV) on the morphology of stigma papilla cells of cultivated jujube

‘ Junzao’
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Fig.3 Effect of different working distances on the morphology of stigma papilla cells of cultivated jujube ‘Junzao’
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A.Floral organs of cultivated jujube ‘Junzao’ ; B.The micrograph of the enlarged bifurcated type stigma within the red square area of Fig.4A ; C.Mor-

phology of the papilla cells; D.Proteins on the surface of papilla cells; E.Contents of the papilla cells; F.Enlarged view of the contents of the papilla

cells. The red square indicated jujube stigma. Red arrow represented jujube stigma papilla cells; black arrow represented jujube style cells.
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Fig.4 The stigma morphology of cultivated jujube ‘Junzao’ observed by SEM
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A.Pollen grain morphology of cultivated jujube ‘Junzao’ ; B.Pollen grain morphology of sour jujube ‘Qingjian Suanzao’ ; C.At 0 h after self-pollina-

tion, pollen grains were being in adhered and hydrated status ; D.At O h after cross-pollination, pollen grains were being in adhered and hydrated sta-

tus; E.At 3 h after self-pollination, pollen grains were germinated, and papilla cells were wilted ; F.At 3 h after cross-pollination, pollen grains were

germinated, and papillae cells were wilted; G. At 12 h after self-pollination, pollen tubes grew, and papillae cells were damaged:; H.At 12 h after

cross-pollination , pollen tubes grew,and papillae cells were damaged ; 1.At 24 h after self-pollination, pollen tubes grew through the papillae cells in-

to the style;J.At 24 h after cross-pollination , pollen tubes grew through the papillae cells into the style.
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Fig.5 Pollen-stigma interaction between self-pollination and cross-pollination in jujube observed by SEM
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A.At 12 h after self-pollination , the pollen tube elongated to 1/3 of the style; B.At 12 h after cross-pollination , the pollen tube elongated to 1/3 of the

style; C.At 24 h after self-pollination , the pollen tube elongated to the middle of the style and stopped growing; D.At 24 h after cross-pollination , the

pollen tube elongated to the base of the style.
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Fig.6 Fluorescence microscopic observation of pollen tube growth in self-pollination and cross-pollination of jujube
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