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Table 1. Analysis of variance for physiological traits of Yaghooti grape (related to
chlorophyll and carbohydrates) under hormonal treatments

Mean of Squares

df sov
Carotenoid Total Chlorophyll  Chlorophyll Carbohydrates
Chlorophyll b a

253863**  752518%* 07106  84.5188**  84627.60** 3 Hormones
11.1281%*  341.4568**  86.6297**  98.7460%*  4709.87** 2 De"el?:g”;enta'
8.0538** 19.920%* 6.9250**  13.8802**  32151.64** 6 Interaction

0.0001 0.0044 0.0008 0.0023 0.0194 22 Error

0.1846 0.1558 0.4207 0.1339 0.0333 - cV

o IR ol 5 lolins
*The significance level at 0.01 gl 5o Al ol ok
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Table 2. Analysis of variance for physiological traits (related to enzymes and
proteins) of Yaghooti grapes under hormonal treatments

Mean of Squares
Proline Protein Catalase P%I)y(/%r;igol p%%ﬂ%ogsle ﬁ%ﬁ df Sov
240107 10450096** 10018 00232 640933~ 3985 3 Hormones
86.434** 7662672 119197  00075** 074327 71208657 2 De"e;?a%';‘ema'
258.304%% 2643250%%  AT8A 00019 551517 133867 6 Interaction
00036 05140 27777 00002 00014 00002 22 Error
17574 02150 85170 02608 05768 05009 cv

I maw o el (s ol
*The significance level at 0.01 RS ok
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Figure 1. Mature cluster of Yaghooti grape under the influence of three hormones
including gibberellin (GA3), indole-3-acetic acid (IAA), and abscisic acid (ABA). The
comparison of the three hormonal treatment samples with the control sample (W) shows
the morphological difference in the appearance characteristics of the clusters. In general,
we saw a decrease in the density of the clusters of hormone treatment compared to the
control sample, which is due to the fall of part of the flowers under the influence of
hormone treatments due to the disruption of the physiological balance of the plant in the
flowering stage. Regarding the gibberellin treatment, in addition to reducing the number
of pods in the treatment cluster compared to the control sample, we saw an increase in
the length of the cluster due to the growth of the main axis of the cluster (the small size

of grape pods under GA3 treatment in the image due to reducing the size of the image to
fit in The box is the same size as the other images).
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Figure 2. The graph of changes in the amount of chlorophyll a, b, total chlorophyll
and carotenoid under the influence of hormone treatment in three growth stages of
Sistan Yaghooti grape. The upper letters of each column indicate the order of the
highest significance levels.



Ol (F8L oSl (So5elgn b Sl yss j0 (e ye (Sl jlens MK oy [ VY

O 95 (olie Oyt
S92 slejles ;3L oo )5Sl allS Bl (g mha Sl () S50
L Gt das oo i g yen e sladigel L aald diges dslic ans oo lis |y
oo 0 0z pa b e palS aoyd Vel e sl (Sgey0 sled 4w o
g aold dbgal (o Jolad jled sloasgel (o iy, maw (Il 8 L a0 IS
SN WY PRSIV P YW L g W CSU NS S SN *SN PN WIURI R fA ST S ] H
1) e A G y5eS el e (998 S (oo LS A (9098 jled (SLadge

sl asls 98l 4ol alS il (g mhaw rals

Protein content modifications

600 A
500 B
= 400 c
£ D
3 500 : s
G
€ 200 ; H i
K
“ B mN I ] i
4]
[ < © b ] < © H [ < © S
@ = =2 =} Q = = o [T} = =2 o
2 @ k] © 2 . D © < 2 k] b
2 o o Qa =] o 2 ¥} Q
I P w3 ® . ®
< s < ' < 0
(-3} [ a
° ° o
k-] k=] o
£ £ £
Before Flowering Flowering After Flowering

(U (98l 59501 (gl y Ao yo duw )0 (9098 Hlowd JU Co (g g Ol Ol i Y S

oo L 1) 5l0bae gl o2 VL e i g o YL B9 >
Figure 3. The graph of changes in the amount of protein under the influence of
hormone treatment in the three growth stages of Sistan Yaghooti grapes. The upper
letters of each column indicate the order of the highest significance levels.
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Figure 4. Diagram of changes in the amount of carbohydrates under the
influence of hormone treatment in the three growth stages of Sistan Yaghooti
grapes. The letters at the top of each order column It shows the highest levels of
significance.
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Figure 5. Diagram of changes in proline amount under the influence of hormone
treatment in three growth stages of Sistan Yaghooti grape. The upper letters of each
column indicate the order of the highest significance levels.
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Figure 6. Chart of changes in antioxidant enzymes under the influence of hormone

treatment in three growth stages of Sistan Yaghooti grape. The upper letters of each
column indicate the order of the highest significance levels
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Abstract

Introduction: Yaghooti grape is the earliest ripening grape in Iran and has advantages
such as good taste and high heat and drought resistance; but it has highly clustered
density. Materials and methods: Physiological alterations of Yaghooti grape in three
growth stages, as well as the amount of accumulation of some physiological substances,
under the three hormones gibberellic acid, indole-3-acetic acid, and abscisic acid.
Results and discussion: Abscisic acid hormone had the most positive effect on total
chlorophyll and carotenoid levels. The average amount of total chlorophyll was equal to
(25.51), (18.76) and (26.16) mg/ml in the pre-flowering, flowering, and post-flowering
stages, respectively. Under three hormones, the protein level is greatly reduced by 70%,
Gibberellin treatment in the third stage of cluster development caused a 26% increase in
carbohydrate level. The guaiacol peroxidase increased under indole acetic acid, but other
hormonal treatments decreased the amount of this enzyme in Yaghooti grapes. The
biggest reduction was related to gibberellin treatment with nearly 80% of the control
sample in the first and second stage of cluster development and 55% in the third
stage.The amount of ascorbate peroxidase enzyme was accompanied by an upward trend
under influence of abscisic acid. Also, all three hormones almost caused a decrease in
catalase enzyme activity in all three developmental stages. Indole acetic acid increased
the activity of polyphenol oxidase enzyme during stages. Gibberellin, apart from slightly
increasing the activity of ascorbate peroxidase enzyme during flowering, strongly
reduced the activity of three other enzymes during all stages.
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