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Fig. 1. Investigated of treated and untreated Kiwifruit flower bud by Electron microscope. (a,b) Cross section
of control flower, (c) Longitudinal section of control flower bud, (d,e) Cross sction of flat flower under
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heat stress, (g,h) Cross section of fan flower with fusion in the early stage of flower development, (i)
Cross section of fan flower with fusion in the late stage of flower development.

Bl SLletil b (il IS 90 5 el IS S sl 45 o o0 S5 IS as b 05,5 0500 (315 S 0 sl
Sobe g 03 « S5 pdS (5 lS (Lo g0 p sladbl> lyls g al pik] allas & jg0a b5 IS e il dle SO (g,
33481 Gbosgep 99 (Sity Al pe )0 digd oo lax [0Sy Sl a5 plaad; aslel L oS aes (Lasgs (attie JSeo
ol i 58 (slopls (o5l sloml e 43T 53 4 o o Sl (SO0 e (] il o0 GBIET S (b3 jpe )b 50
ol 3han 1ol oo (3T i ga Jlyg ST I jo (Sobo g oz o5 5lS oS 5ls (1 (b o5 095 o0 (rnb JS
3 o @ ol cslopladl IS iyl 5 il S5 iy e S i o (5,0 liie el T b o i
WatSON ) ol (5 sl IS slomsl )] aomes a5 555 oo slomsl UK i laasss 5 00l LS5 s sloail> |5 Sgelp 75k
el S5 Les 5 anle oo 5b ot 5l G35LT £5,5 5 e 955 L esle s8] 251 s il> sla S . (and Gould., 1994
g Gl ol 5 594 S 303 S lse (S 53 ] ool S5 51 s el S 55 (orr Sl 53 5 o 5o
bl ooile JF 59 e b e S pleol 51 ol sla S w055 s ol J5 3l b 5 e S a5, 4 Koo s
Watson ) cusl yusio o2 5 G551 51 o b S pnlS poles Eoro 5l 3 e sl o S oS 5 a8 (Brundell., 1975) Wl o
B sbeplail b 5 a4 cod g siiin pan jlews S0 Gl Sl sle S (& Gould., 1994, Engin et al., 2011
258 o0 )l (ST SRed S (59, 45 W5l (g e
J sladily biw 59, » Vb glod S Fl (o)

SLETYL slos 3yl (S aily>  So35lsid Al o 4 SlS YU slos 25 Cos J5 slaailys Lads a5 ols olis guls
odalive Sboy J5 alsx ladw ol o e ((Mirarzgar et al., 2023) sl &g 3 65,5 25 5 adgl Jolio jo auas 2w
Ol 3l o Lol a8 513 Gy e e pmgmndiar 4253 YYIV0) Vb (slod 15 y20 53 9555 0,98 plasl 51 i 55, S0 aailyz 45 0
il 1o Ly o 1S il als glabisde LB jsbay YU sles 25 4y Sl (5 ailsz o, Jolpe iy U
(F JS5) caslas lobine GO anls slaailyz Laiies b a5 o somlive yiSCs al> o o0 Lo

70

(1) ailgs laduw
Bud abortion (%0)
N w oy (8] (2]
o o o o o

=
o

o

G 4y e 43,3 YYIVO) Lo,5 35 .09,86405 0 Lo,S 35 cov 5 (C) vals J5 slaailyr hiw do,yo awglie -Y JSi
Wlyz 2 o (WBB) Sty {CD3) 555, plasl el ond ol wilyz (g55)5id cilizeo alo po 4w ;8 (el VY
el 5 il slhs # lapaSils Sl loges YU byhs (BB3)

YYA


http://journal-irshs.ir/article-1-670-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

(VEP) FEE LYY slodmio Vo,lad T il o)) Ll 5i8 5 pole dlxo

Figure. 2. Comparison of abortion flower bud percentage in control (C) and heat-treated buds in kiwifruit. Heat-
temperature stress (32/25 °C for 72 h) was applied during different bud phenological stages; CD3,
WB3, and BB3. The vertical line on columns show mean * standard errors.
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Fig. 3. (a) Longitudinally section of shoot apical meristem in control bud, (b) Longitudinally section of shoot apical
meristem in CD-treated bud. OIP (Older leaf primordia), YLP (Younger leaf primordia), T (Tunica),
C(Courpus), Pt (Protoderm), Pc (procambium)., Gm (Ground meristem), Xy (Protoxylem), Ph
(Protophloem). Scale bars represent 20pum.
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Fig. 4. Comparison of kiwifruit bud development under normal (24/17 °C day/night) and heat (32/25 °C day/night for
72h) conditions. (a) Control bud, (b) Bud abortion of CD3, (c) Section of control floral primordia, (d) Section
of aborted floral primordia of CD3. S (sepal), PP (petal primordia), Stp (stamen primordia). Nt (necrotic
tissue), Abl (abscission layer). Scale bars represent 20pm.
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Fig. 5. Comparison of abnormal flower bud percentage in control (C) and treated bud in Kiwifruit. Heat-
temperature stress (32/25 °C for 72 h) was applied during different bud phenological stages; CD3,
WB3, and BB3. The vertical line on columns show mean * standard errors.
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Fig. 6. Sections of floral buds within WB3 and BB3 (32/25 °C day/night for 72h). (a) Triple flower bud within WB3.
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phenological stages. The vertical line on columns show mean * standard errors.
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The Effect of Heat Stress on Morpho-Anatomical Characteristics and Some
Biochemical Traits in Kiwifruit Buds of Hayward Variety (Actinidia deliciosa
cv. Hayward)
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Kiwifruit is one of the main exportable horticultural crops in Iran. Flower buds’ abortion of
Kiwifruit in response to heat stress causes reduction of fruit yield. Furthermore, these led to
formation flat or fan-shaped fruits, which itself is accompanied with decrease in fruits quality. This
study was conducted based on a completely randomized design. The effect of heat stress on some
morpho-anatomical and biochemical characteristics of flower buds on “Hayward” Kiwifruit was
investigated. The excised cuttings from canes were transferred to growth chamber with
temperature 24/17-degree day/night, after meeting the chilling requirement. Thereafter, the
cuttings at three stages of the end of dormancy bud, woolly bud and breaking bud, were exposed
to high temperature stress (32/25 degrees’ day/night for 72 hours). The results showed that the
highest damage of heat stress was found immediately at the end of dormant period. So that, 63
percentage of flower buds were aborted. The flower bud abortion was decreased when advanced
bud phenological stages was exposed to heat stress. In contrast, heat stress in advanced bud
phenological stage resulted in flower malformation. The highest malformation with 41 percentages
was observed in breaking treated buds. Furthermore, protein content in treated bud at the end of
dormant phase significantly reduced as compared to control buds. The ion leakage and tissue
necrosis in treated buds increased as compared to control buds.

Keyword: Woolly Bud, Bud Break, Malformation Flower Bud, Aborted Flower Bud.
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