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Effects of pinching on flower differentiation in winter buds at different

nodes of ‘Summer Black’ grape under two-crop-a-year cultivation
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Abstract: [Objective] Flower bud differentiation is vital in two-crop-a-year cultivation of grape. Flow-
er differentiation in buds at different nodes in the same bearing shoots needs to be explored to find the
proper pruning position for a second crop. Pinching is a common method to promote flower differentia-
tion in fruit trees, which can change the accumulation and distribution of nutrients in the tree, thus af-
fecting the quantity and quality of flower buds. This study aims to investigate the effect of different
pinching intensity on the flower differentiation in winter buds at different nodes of bearing shoots in
‘Summer Black’ grape under two-crop-a-year cultivation, and to determine the best pruning position
for the induction of a second crop. [Methods] 8-year-old ‘Summer Black’ grape vines were used as
the material. Three different pinching positions at 2nd, 4th and 6th node above the cluster were set as
the treatments, and shoots without pinching were set as the control. Buds at the 4th, 5th, 6th, 7th, 8th

and 9th node in shoots in each treatment were sampled from 5- to 7-leaf stage till harvest. Fifteen winter
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buds were taken for each node in each treatment and fixed in FAA fixation solution, and paraffin sec-
tions were prepared. Flower differentiation stages in different buds were identified under optical micro-
scope, and the percentage of buds at each differentiation stage was calculated. The flowering rate of
buds at different nodes in each treatment was recorded. [Results] Flower bud differentiation could be
divided into five main stages based on microscopic observation: the undifferentiated stage, the begin-
ning of differentiation, the stage of flower anlagen, the stage of the formation of main cob of inflores-
cence and the stage of the formation of flower cluster. The results showed that the initiation time of
flower differentiation was basically the same for the treatments and the control. The flower bud entered
the beginning stage of differentiation when 7-9 leaves had fully expanded in the shoot, and most buds
entered flower anlagen development stage around early bloom stage. However, the time when most
buds entered the formation of flower cluster period differed between the treatments and the control. In
the treatments, the formation of flower cluster occurred at full-bloom stage, but in the control it oc-
curred 15 days later at early fruit enlargement period. In the control, the duration from the stage of flow-
er anlagen development to the stage of formation of flower cluster was 44 days at 6th node, 52 days at
the 4th, 7th, 8th and 9th node, and 60 days at the 5th node. It was 15 to 31 days shorter in the three treat-
ments than in the control. The flower formation in winter buds at the middle nodes (from the 4th to the
6th node) in the bearing shoot was better than that at the top or bottom nodes. In the control, the winter
buds at the 5th and 6th node had the highest rate of flower formation, which was lower than 50%. In the
treatment of pinching at the 2nd node above the cluster, the flowering rate of winter buds at the 4th, 5th
and 6th node was 66.7%, 73.3% and 60.0%, respectively. In the two treatments of pinching at the 4th
and 6th node above the cluster, the flowering rate of the buds in 4th, 5th and 6th node of was higher
than 75%, which was 31.2%-48.9% higher than that in the control. [Conclusion] Compared with the
control, the three pinching treatments could significantly promote the flower differentiation in winter
buds of 'Summer Black' grape, shorten the time required for flower bud differentiation, and significantly
increase the flowering rate of winter buds. Among the three different intensity pinching treatments, the
treatments of pinching at the 4th and 6th node above the cluster had the best effect in promoting flower
differentiation. The flowering rate of winter bud at the 6th node of the two treatments was higher than
75%, and the time for flower bud differentiation was 29 days. Therefore, pinching at the 4th or the 6th
node above the cluster can be used to promote flower formation of ‘Summer Black’ grapes, and the
best pruning node was suggested to be the 6th node.
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Table 1 Sample collecting dates and corresponding
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1. Undifferentiated period; II. Beginning of differentiation; III. Flower anlagen development; IV. Formation of main cob of inflorescence; V. Forma-

tion of flower cluster. A. Apex; AL. Anglagen; L. Leaf primordium; AP. Inflorescence primordium; BR. Bract; BP. Branching primordium; S. Stipules.

1 EREEEFOUSHARETR

Fig. 1 Different stages of flower bud differentiation of  Summer Black ’ grape viewed under microscope
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Fig. 2 Flower bud differentiation at the 4" node of ‘ Summer Black ’ grape under different treatments
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Fig. 3 Flower bud differentiation at the 5" node of ‘ Summer Black ’ grape under different treatments
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Fig. 4 Flower bud differentiation at the 6" node of * Summer Black ’ grape under different treatments
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Fig. 5 Flower bud differentiation at the 7" node of ‘ Summer Black ’ grape under different treatments
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Fig. 6 Flower bud differentiation at the 8" node of * Summer Black ’ grape under different treatments
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Fig. 7 Flower bud differentiation at the 9" node of ‘ Summer Black ’ grape under different treatments
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Fig. 8 Flowering rates of winter buds at different nods of ‘Summer Black’ grape under different treatments
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