Studying the effect of deficit irrigation during the growth stages of table
grape cv., Yaghooti (Vitis vinifera L.) on physiological traits and fruit
yield

ABSTRACT

This experiment was conducted using a strip-split plot design based on randomized complete block
design with three replications at the Zahak Research Station from 2019 to 2023. The treatments included
three irrigation regimes: control, irrigation after 35% soil moisture deficiency, and irrigation after 70%
soil moisture deficiency. These treatments were applied to horizontal plots, while the irrigation stages
including from bud burst to flowering, from flowering to berry color variation, from“berky color
variation to harvest, and from harvest to leaf fall, were assigned to vertical plotsyDeficit irrigation
resulted in a decrease in traits such as relative leaf water content, leaf area, chlarephyll index, and fruit
yield, while it increased traits like proline content, soluble sugars, ‘relative membrarkpermeability, and
canopy temperature. A multiple linear regression analysis was conducted\for the Yaghooti grape cultivar
yield. The key predictors influencing the fruit yield equation were relative\leaf water content, proline,
and relative membrane permeability of leaf cells. Fruit'yield decreased by 7.1% and 4.1% during the
stages from berry color variation to harvest, and from harvest to leaf fall, respectively, compared to
control treatment. Overall, the results showed thatyfruit yieI} under irrigation regime of 35% soil
moisture deficiency during the stages from berry caler val%tion to harvest, and from harvest to leaf
fall was comparable to the yield under full irrigation conditions.

Keywords: Chlorophyll index, compatible "osmolytes, relative leaf water content, relative membrane
permeability.
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Introduction

The issue of water scarcity in Sistan has become a serious threat to grape production in recent years, forcing
local grape growers to manage this problem by reducing the volume and frequency of irrigation. Proper irrigation
management, which involves determining the optimal timing and the required amount of irrigation for grapevines,
is of particular importance. Therefore, the purpose of this research is to investigate the physiological response of
Yaghooti grapes to lack of water in different stages of growth in order to achieve the highest yield and also increase
the production and income of gardeners in Sistan region.
Materials and methods

This experiment was conducted in strip-split plot design based on randomized complete block design with
three replications at the Zahak Research Station from 2019 to 2023. The experimental treatmentsyincluded an
irrigation regime of control (full irrigation), irrigation after 35% soil moisture deficiency, and irrigation after 70%
soil moisture deficiency. These treatments were applied to horizontal plots and while the irrigation stages including
from bud burst to flowering, from flowering to fruit color change, from berry color variaticnto harvest, and from
harvest to leaf fall, were assigned to vertical plots. The traits including the,relative leaf water content, leaf area,
proline, soluble sugars, relative permeability of leaf cell membrane, canopy temperature and chlorophyll index
were measured one week before flowering, cluster color change, fruit harvest and leaf color change. For statistical
analysis, after ensuring the normality of the data, analysis ef\variance wasqperformed using SAS software version
4.9 and using the GLM procedure. Composite variance-analysis relattho the three years was performed when the
Bartlett test confirmed the homogeneity of variances. N
Results and discussion

Deficit irrigation resulted in a reduction in traits such as relative leaf water content, leaf area, chlorophyll index,
and yield, while it increased traits like proline content, soluble sugars, relative membrane permeability, and canopy
temperature. The relative water content of leaves decreaséd gradually at all irrigation levels from the bud burst
stage. With the increase in temperature and the expansion of the leaf area in the stages of flowering until the berry
color variation and the berry colomnyvariation until'the fruit harvest, the relative water content of the leaf gradually
decreased. The leaf area gradually’expanded from the budding stage until the berry color variation and then
decreased until the end of the gro}/ing season. The chlorophyll index decreased during the growing season due to
the application ‘of*lew water treatments, and in this situation, the relative permeability of the cell membrane
increased. With the decfease in the relative content of leaf water during the growing season, the canopy temperature
increased, as well as due to the application of low irrigation treatments, the amount of proline and soluble sugars
increased in the grape vine. Fruit yield had different response to low irrigation regime. Applying the low irrigation
regime in the stages of bud burst to flowering and flowering to the berry color variation had the greatest effect on
the decrease of the fruit yield, among which the effect of the stage of flowering to the berry color variation was
greater. However, the effect of the low irrigation regime in the stages of berry color variation until fruit harvest
and also fruit harvest until leaf fall on the yield was less than the two stages of bud burst to flowering and flowering
to the berry color variation. There was a significant correlation between fruit yield and relative leaf water content
(0.71), leaf area (0.61), chlorophyll index (0.63), proline (-0.83), soluble sugars (-0.49), relative membrane
permeability (-0.83), and canopy temperature (-0.55). A multiple linear regression analysis was conducted for the
Yaghooti grape yield, and the traits influencing the predicted yield equation were relative leaf water content,

proline, and relative membrane permeability of leaf cells. Fruit yield decreased by 7.1% and 4.1% in the stages



from berry color variation to harvest, and from harvest to leaf fall, respectively, compared to control. Multiple
linear regression analysis was performed for the yield of Yaghooti grape. The traits affecting the predicted yield
equation were relative leaf water content (RWC), proline (Pr) and relative permeability of leaf cell membrane
(RMP) as model 1.

model 1) Yield = 17087— 52/4 RWC — 496/4 Pr — 155/1 RMP

Conclusion

The results showed that irrigation after 35 and 70% of depletion of available water, decreased the relative water
content and consequently the leaf area of the vine, and also increased the relative permeability of the cell membrane
and decreased the amount of chlorophyll index. The vine tried to adapt with these changes through the
accumulation of compatible osmolytes such as proline as well as soluble sugars, which was successful to some
extent in irrigation conditions after draining 35% soil moisture deficiency in the stages.of the berry color variation
until harvest and leaf fall. For this reason, in the stages of berry color vatiation to harvest, afid from'harvest to leaf
fall, the fruit yield decreased by by 7.1% and 4.1%, respectively, compared to control. In general, the results
showed that the fruit yield under irrigation regime of 35% soil moisture deficiency during/the stages from berry

color variation to harvest, and from harvest to leaf fall was camparable to thewyield under full irrigation conditions.
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