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6 -First-order axillary buds (FOAB)
7 -Second-order axillarybuds (SOAB)

8 -Simple, dome-shapedmeristem (SDSM)
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Figure 1- Schematic picture of a Hayward mature first-order axillary bud. The numbers of structures depicted are mean
numbers per bud (36)
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1- BBCH scale
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Table 1-Principal phenological stages in BBCH scale at fruit crops

Stageal> o Stage descriptionals o &, Stageals ,» Stage descriptionals o &,
0 Bud development «ilg>- ge5 6 Flowering ».15
1 Leaf development.s,, soi 7 Fruit developmentog.e go5
2 Shoot developmentasli ges 8 Maturity of fruitog.e ¢l
5 Inflorescence emergence -3 S g8l 9 Senescence, Clss g9, «s

Beginning of dormancy
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Table 2- Bud differentiation progression ofActinidiadeliciosacv.‘Tomuri’ in 2015 and 2016.

S99 dl> o Al o oS 1Far-a€ yrag£-q0
Phenology stage Stage 2015 2016
Dormant >, 00* Before 2015.3.14 Before 2016.3.11
Bud swell «lg> )55 01 2015.3.14 2016.3.11
Advanced bud swell &l «b i o) 03 2015.3.22 2016.3.16
Before of budburst s el ;1 s 05 2015.3.29 2016.3.21
Budburstalss s ;i 07 2015.4.3 2016.3.24
Advanced bud burstales 4 i, s 09 2015.4.5 2016.3.26
Open clusterasgs ;a6 54 10 2015.4.10 2016.3.28
Advanced open clusterasys. 4y, ous jb 11 2015.4.12 2016.3.29
Tight flower bud 5 ale s (glasSs 51 2015.4.15 2016.4.5
Sepals begin to separatelacs ,wls 5uS 5 55 2015.5.5 2016.5.4
Corolla at balloon stage gL 57 2015.5.22 2016.5.10
*Numbers indicatesecondary stages of BBCH. ol “Flimwas” e  dlgy Wby o4b ol pe osimd i dlachs
(55058 dl> s (65095 05y ) sl 020l ¥ Jga 55 ATAF-A0 &l o 9 iz glaolel o obiles g g gos
ot s Lol Jgl Jlas 53 (-8l yo) wl b piy (518 aday L Lol ogslusilsie Jlo 93 53 (559055 9 )llo p)]
2L L9V (O ads o) Lo S 0igll als 5o 5 55y 4 po> Jlu 503 0390 Jsbo 5 £905 lojeptalejl 3)90 gl Sl ) (orldl Lyl s
Vo y a)lnle o8) ln Jolie (e oS (Y J5i2) 352 olp0n olos 5:Sile &5 35 Ciglisie IS clopll g Woojlel s 2lsales
(7" Js2) 392 595 )+ 9 b Gl oY Joaz 2 WATAY Lo (gl (55058 als yo o

IVAE-20 5 ITAY-AE sl 133 )lgld o8, 595 dilga 2L uled CBpuis—Y Joaa
Table 3- Bud differentiation progression of Actinidiadeliciosacv. ‘Hayward’ in 2015 and 2016.

Siglyid dl o dloyo 5 yrar-ag yra£-9£90
Phenology stage Stage 2015 2016
Dormant s, 00 Before 2015.3.22 Before 2016.3.16
Bud swell wlg p,5 01 2015.3.22 2016.3.16
Advanced bud swell  &lg « i oy 03 2015.3.29 2016.3.21
Before of budburst sl 5l 51 Lé 05 2015.4.3 2016.3.26
Budburstaly s Ll 07 2015.4.8 2016.3.30
Advanced bud burstales a i s 09 2015.4.13 2016.4.3
Open clusterasgs ;a6 5L 10 2015.4.15 2016.4.9
Advanced open clusterase. 4 i i jb 11 2015.4.17 2016.4.13
Tight flower bud 5 &les s (glaaSs 51 2015.4.25 2016.4.17
Sepals begin to separatelscs ,wls .S 55 2015.5.22 2016.5.10
Corolla at balloon stage gL 57 2015.5.24 2016.5.14
*Numbers indicatesecondary stages of BBCH. ol ‘gl odlbe > algy Wby ey8 ol pe oaimd ol olacls
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Figure 2- Some phenological growth stages of Hayward kiwifruit according to BBCH scale
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Figure 3- Developmental changes during flower initiation in Kiwifruit cvs.*Hayward’ and *Tomuri’. A: axillary meristem, B:
Vegetative meristem, C: Initial phase of change from vegetative to reproductive stage, D: Reproductive meristem, rounded

meristem (m), E: Bracts initiation, F: Lateral flowers initiation (Si), G: Sepal (s) initiation, H: Petal (p) initiation, I: Stamen
(st) initiation
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Figure 4- Developmental changes during flower differentiation of kiwifruit cv. *Tomuri’. A: Stamens initiation, B: Stamens

differentiation, C: Pollen bags formation, D: Elongation of stamens filament. E: Pollen grains formation. F: Solid filaments
and rudimentary stigma
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Figure 5- Developmental changes during flower differentiation of kiwifruit cv. ‘Hayward’
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Introduction: It is important to understand the structural events associated with flower morphogenesis in
horticultural plants, because it has many aspects of practical horticultural significance. Information about
different stages of flower initiation and development is important for better management of the vineyardsand
fruit set. Knowledge of floral ontogeny in kiwifruit is also important for the establishment of breeding programs
and for the understanding of the evolutionary processes involved in the development of the floral organs. The
main objective of this study was documentation of the differentiation stages of flower buds for better
understanding of morphological and external changes in (Actinidiadeliciosa [A. Chev.] C.F. Liang &A.R.
Ferguson var.deliciosa) cvs.Hayward (female) and Tomuri (male).

Materials and Methods: The experiment was carried out over two years in a mature 'Hayward' and
“Tomuri” kiwifruit vineyard at the Citrus and Subtropical Research Center of Iran (Ramsar city). Pistillate and
staminate flowers development was followed from the stage of undifferentiated primordia, present in the axils of
leaf primordia in dormant buds since mid-March to early June 2015 and 2016. Equally buds in diameter and size
from sixth to twentieth buds on one-year old cane of Hayward and Tomuri selected at 5 to 7 days intervals. They
were sampled and fixed in a solution of formalin, ethanol 70%, glacial acetic acid (2:5:1 FAA) then stored in
refrigerator. Fifteen buds of each sample dissected under a Nikon SMZ645 stereo zoom microscope. The very
dense pubescence within the buds was removed manually without damaging the axillary flower primordia. The
remaining pubescence was removed using dissecting needles. Various stages of flower differentiation were
explained with principal growth stage 5 of BBCH scale.

Results and Discussion: The first signs of the flower on Tomuri were observed 2 days before bud swelling
stage (01), on the March 12th, about one month before bud break in 2015. While in the Hayward variety the first
signs of the flower primordia were observed on the March 21th of 2015 (9 days later). At the beginning of bud
swelling (01), flower primordia begin to differentiation and at advanced bud swelling stage (03), bracts and
sepals initiated. As development proceeded, different parts of flowers initiated acropetally. Lateral flowers were
formed in the bud break (07), before initiation of petals. In advanced budburst stage (09) stamen primordia
appear almost immediately after petal initiation, as two whorls in 'Hayward' and as three whorls in the Tomuri
cultivar. Stigma initiated in the open cluster stage (10) in Hayward cultivar about 24-25 days after bud swell
stage. The process of differentiation of buds and reproductive organs in the second year was the same as the first
year with the exception that differentiation began earlier than that in the first year. Climatic conditions were
affected flower development and in the second year primordia differentiation began earlier two days in Tomuri
and six days in Hayward than those in the first year. The advanced budburst stage (09) in Tomuri 9 days and in
the Hayward 10 days was occurred earlier than that in the first year. Unlike other tree fruits, flower induction in
the kiwifruit occurred about 6 months before flower initiation. Flower primordia differentiation initiated shortly
before bud break stage and approximately two months before full bloom. Flower initiation and differentiation
time may be partly estimated with external changes of buds development. According to cultivar, chilling and
heat requirements and climatic conditions during the research, flower initiation and differentiation period have
fluctuation. A reason for the difference between the development stages and different varieties can be caused by
the chilling and heat requirements. The more heat requirement, the longer reproductive meristem differentiation
period.

Conclusion: An understanding of the flower initiation and development is very important for the research
and management of fruit trees. A knowing of flower initiation and differentiation can be developed corrective
vineyard management and practices in crisis period and prepared breeding programs. Tomuri initiated and
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developed their floral organs earlier than those in Hayward. Different external changes in the bud may be partly
used to estimate of flower development status. The results showed that flower initiation and differentiation in
buds coincided with the beginning of development and elongation of bud in the early of spring.
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