Effect of Deficit Irrigation on Yield, Fruit Quality and Water Use Efficiency of

Grapes cv. Turkmen-4
Introduction

Water is a critical factor for the growth and fruiting of the grapevines. Considering the water scarcity crisis
in Iran and most parts of the world in recent years, it is necessary to apply methods such as deficit irrigation for
the optimal management of water use in agriculture. It has been determined that by deliberately reducing water
consumption in vineyards, it is possible to preserve the existing water resources and improve the water use
efficiency.

Materials and Methods

A research was carried out in summer 2023 in a randomized complete block deSign in three replications
on 8-year-old vines of the Turkmen-4 variety, to investigate the effect of deficit irrigation levels on the
quantitative and qualitative traits and water use efficiency of grapevines. The vines were
meter intervals, were trained as a vertical trellis on a bilateral cordon system, and the vine rrigated by
drip irrigation. The experimental treatments included full irrigation (providing 100% of vi i
as control), 25% deficit irrigation (providing 75% of vine water regirement) a cit irrigation
(providing 50% of vine water requirement). Irrigation of the vineyard started from May
November 6 at 7-day intervals, according to the conventional procedure. Th ent of each vine in
non-stressed condition is calculated by a class A evaporation pan op evapotranspiration
(ETo) and crop coefficient (Kc) throughout the season. Then, the for each treatment was
determined according to the irrigation levels in the treatments and ap

Results and Discussion

The amounts of water consumption of ccm&S% a icit irrigation treatments were 5140, 3855
and 2570 m3 per hectare, respectively. The resul@showed thanjrs n levels had a significant effect on the
berries length, berries diameter, cluster length, cluster weight, cluster weight, sugar percentage,
chlorophyll index, relative water content, midday le &? growth, vine yield, yield index
a decrease of 7.2% and 14.2%
of the berry length compared t treatments caused a reduction of 8.3%
and 13.9% of the berry diarm
effect on the berries sugakCo i icit/ifrigation treatment caused a significant decrease

3

(5%) in sugar content c ater content and midday water potential of the

leaves decreased ifi n levels. Reducing the level of irrigation led to a
significant decrease i vihe vegetative growth. Increasing the intensity of deficit irrigation
had a significant negative e components including berry weight, cluster weight, vine yield and
yield inde ields were obtained from full irrigation and 50% deficit irrigation,

ficit irrigation on yield reduction was not significant. Although the 25%
nts caused a 5.8% and 27.5% decrease in vine yield, respectively but these
efficiency by 34% and 44.5%, respectively compared to the control. The lowest
water use efficiency ted to the control (3.53 kg of fresh fruit per cubic meter of water used), while the
water use efficiency of ViRes under 25% and 50% deficit irrigation was 4.73 and 5.10 kg of fruit per cubic meter
of water, respectively. The\25% and 50% deficit irrigation treatments had a statistically significant difference
with the control in terms ater use efficiency, but the difference between the two was not significant.

treatments incre

Conclusions

In the present study, reducing the volume of irrigation water led to a decrease in vine yield, but what is
important is the low yield reduction rate compared to the amount of water consumption. The decrease in vine
yield was 5.8% and 27.5%, respectively with a 25% and 50% decrease in water consumption. Also, with 25%
and 50% reduction in water consumption, the yield index decreased by 6.1% and 27.3%, respectively.
Meanwhile, the water use efficiency of vines increased by 34% and 44.5% in response to 25% and 50% deficit
irrigation treatments, respectively. It is recommended to apply 25% deficit irrigation to increase the water use
efficiency of Turkmen-4 grapes in climatic conditions of Malayer, but 50% deficit irrigation leads to a decrease
in quality of grapes.
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1. sustained deficit irrigation (SDI)
2. regulated deficit irrigation (RDI)
3. partial root-zone drying (PRD)
4. Tempranillo

5. Monastrell

6. Cabernet Sauvignon
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loam ‘
30-60 sandy IR, 788 017 1010 11 259 44 39 13 06

v 03] 3590 O diged o lbomd Dluogad (A -Y Jois
ical characteristics of water samples used for vineyard irrigation
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Table 3. ANOVA results of the effect of deficit ir"ation tre investigated traits of Turkmen-4 grapes
Oy s S Sy Joves VT
CV (%) Error Block A N S.0.V
- 4 2 “‘ dbl)i a0
A N Df
3.20 A Job
Berry length
2.44 4 b3
Berry diameter
5,51 11.78 * digd Job
Cluster length
6.32 6.16 * et
Cluster width
5.79 0.213 s 0.097 ns JF izl
pH
ygunat] yid B S
6.03 0.000 ns 0.005 ns Ol 8 B
Titratable acid oo il
-3 Ol o ol
70 027 * 125 *x A‘P - Mean Squares
Beery sugars
7.26 1.81ns 10.94 * s 5 el
SPAD index
1 - ' -
3.74 10.56 7.99 ns 107.99 * Ol o Slyioe
Relative water content
417 0.003 0.004 ns 0.028 * Sp ol dedly
Leaf water potential
455 0.017 0.004 ns 0.73 ) )
Vegetative growth
6.96 5.41 2,66 ns 4553 % “ Ve 0
20 berries weight
3.06 281.3 2236 * 10108 ** Adgd (439

\s



Cluster weight

SU > Slos
6.73 0.75 1.19ns 13.16* hics

Vine yield
7.35 0.002 0.00 ns 0.03* SNeE

Yield index

1B pan oI,
6.59 0.09 0.05 ns 2.01** ol Uf"_

Water use efficiency

*k  * ns

2o Vg0 Jlisl gdaw )3 )3 x5 I3 et i 4T
ns, * and **: non-significant and significant at p<0.01 and p<0.05, respectively
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Table 4. Comparing the av i its of Turkmen-4 grapes under different
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cit irrigation treatments

S)leleS o YO SoleleS w300
25% deficit irrigation 50% deficit irrigation
14.85 + 0.70 ab 13.73+£1.20b
o 9.80+0.15b 10.44 £0.24 b 9.80+0.15b
Berry dial
- 18.73+0.68 b 2042+1.12b 18.73+0.68 b
Cluster len
g X 11.25+1.07b 12.88+0.98 ab 11.25+1.07b
Cluster width (mm)
““:“" 347+028a 338+035a 347+028a
p
(222) gl J8 0.64+0.05b 0.67+0.03 ab 0.64+0.05b
Titratable acidity (%
Sy 429) 4 3 2220+0.36b 2327+03la 2220+0.36b
Berry sugars (°Brix)
(SPAD (ja5L5) Jié5)ls 13.75+1.03b 15.11+1.05b 13.75+1.03b
Chlorophyll (SPAD index)
(p555) (oeg 45, 234+013¢ 2.89 £0.09 b 234+0.13¢
Vegetative growth (kg)
(50y3) o (gpm (Slgims 80.7+29b 87.3+40a 80.7+29b
1. Xinomavro



Relative water content (%)

(JBblSe) S gy o oy -1.34+0.08b -1.20+0.05a -1.34+0.08 b
Midday laef water potential (MPa)
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Yield index (kg per cm?)
(e 5o 2 p59hS) <l Spe 510+03la 473+033a - 510+03la
Water use efficiency (kg per m®)
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