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Fig. 1. Different stages of bud phenology: (A) dormant, (B) bud swell, (C) woolly bud, (D) bud break, (E) leaf
open, (F) shoot visible (Sh. v), (G) emerging flower bud on the shoot.
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Table 1. The interaction of chill and heat requirements on breaking bud and emerging flower bud in kiwifruit
cultivar Hayward using dynamic model (CP) and growth degree model (GDH).
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Fig. 5. Linear regression between chilling requirement and heat accumulation of (a) breaking vegetative bud, (b)
emerging flower bud in Kiwifruit “Hayward”/cultivar.
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Fig. 6. Timing of different phenological stages from the beginning of the heat accumulation period in control

cuttings (mean temperature 21°C) and cuttings that were exposed to high temperature (mean temperature

28°C) at the stages of bud swelling (BS) and woolly bud (WB) for 1 to 3 days. The digits of 1 to 3 show
the number of heat days. Gray bars are overlapped regions between satges.
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Fig. 7. (A) Effect of high temperature for 1 to 3 days in the stages of bud swelling and wolley bud on the
longitudinal growth of the stem compared to the control bud (B) and leaf surface area. The digits of 1 to
3 indicate the number of high temprature days.
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Climate change has affected the rates of chilling and heat accumulation, which are vital for
flowering and production in temperate fruit trees. In this study, the chilling requirement of
kiwifruit was analyzed by using the dynamic (CP) and chilling hours (CH) model, and the heat
requirement was analyzed by using the growing degree Hours (GDH) model. The results shown
that high temperatures at bud swell or woolly bud phase led to the acceleration of the different
stages of bud phenology. Also, reduction of chilling requirement delays the events of bud
phenology. In addition, a linear and significant relation was observed between chilling
requirement and heat accumulation. So, the flowering time of kiwifruit cultivar “Hayward” was
significantly affected by the timing and interaction of received chilling and heat accumulation.
In the cuttings that received 954 and 1194 chilling hours, the heat requirement for breaking
vegetative buds was 10543 GDH and 8251 GDH respectively. With cold-continuing, the heat
requirement for breaking buds decreased, and flowering was done in shorter periods. The
obtained results showed that the amount of chill recieved is effective in the percentage of bud
break, and the number of flower buds formed. Also, the chilling requirements for maximum
bud breaking were about 725 CH, and the chilling requirements for maximum flowering were
above 954 CH in Hayward cultivar.
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