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ABSTRACT

In order to evaluate the effect of changing from furrow to drip irrigation methods on physiological traits and yield of Sultana
grapevine, the experiment was set based on randomized complete block design with four replications during two years
including 2015 and 2016 on 14-year-old vines irrigated by furrow method. Treatments of experiment consist of: furrowl
(1), combined drip and furrow irrigation (l,), Bubbler irrigation (l3), dripl (l;), combined surface and sub-surface drip
irrigation (ls), drip 2 (lg), drip 3 (I;) and furrow 2 (Ig). Results showed that total chlorophyll decreased in pressurized
irrigation treatments while proline and GB was increased. The treatment of 1, had the highest concentration of soluble
carbohydrates and least cell membrane stability. The yield of Ig, Ig and I, were 43, 31 and 28 ton/ha, respectively that were
more than other treatments. The I, treatment had the most berry weight (1.2 gram). In terms of WUE, the I (10.3) was more
than other treatments especially I, and lg in this study. This research showed that changing furrow irrigation (l,) to drip
method, caused drought stress in old vineyards, but the yield was not reduced.
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Table 1. Characteristics of the field soil in the three depths
Depth Texture Bulk Density N P K EC Content of moisture (%)
(cm) (-) (g/cm®) (%) (mg/kg) (mg/kg) (ds/m) FC PWP
0-30 Loam 14 0.7 5.6 220 0.7 23 12
31-60 Loam 14 0.2 5.7 235 0.6 24 13
61-90 Clay loam 1.4 0.2 5.7 234 0.7 25 13
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Figure 1. Irrigation treatments of Bubbler (13) (right) and drip1 (14) (left)
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Table 2. Specifications of experimental treatments

: Dripper i Volume of Volume of annual irrigation
Treatments L?\tl%ral Drlgpelralr?lto. discharge Irrigation No. an irrigation (m*/plant)
) perp (L/h) First year  Second year (L/plant) First year Second year
Iy - - - 5 5 785 3.9 3.9
I, 1 3 8 13 9 147 35 34
I3 1 1 100 17 12 216 3.8 24
I 1 3 8 17 12 144 2.2 1.9
Is 1 5 8 17 - 203 3.2 -
ls 1 4-5 8 - 12 203 - 2.4
I 2 8 8 - 10 354 - 3.6

lg - - - -

- 785 - 7
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Figure 2. Dry buds caused by spring frost in 2015 (first year of experiment)
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Table 3. ANOVA of measured traits, in the first and second year of experiment
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w Irrigation 4 00003 9 - 4168 8 - - - - - - - - -

iL Error 12 00009 54 - 1023 49 - - - - - - - - -
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*, ** -: Significantly different at 5 and 1% of probability levels, and none sampling, respectively.
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Table 4. Mean comparison of the effect of irrigation treatments on physiological traits, in the first and second year of
experiment

Measured traits

Treatments Total chlorophyll Proline Glycine Betaine Soluble sugars Membrane stability index

(mg/g) (mg/L) (uM/g Dw) (mglg) -

Iy 21°% 9.17 - 106 ° 737

P I, 25¢ 10.5° 99 ™ 76°

Z83 I3 19¢ 210.2 109 * 78°

w> Iy 232 10.9° 1272 842

I 172 10.9° - 83° 70°

Iy 217 16.37 318° 667 867

. I, 15% 19%® 285° 67° 81?
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Mean within a column followed by the same letter are not significantly different according to the Tukey test (p<0.05).
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Table 5. Mean comparison of the quality and guantity traits of cluster and berry, in the second year of experiment

Quantity traits of yield

Quality traits of yield

Cluster Weight Berry weight Berry width Brix Raisin weight Berry Phenol

Treatments @ (@) (mm) (%) (@ pH (gL

Iy 203® 1% 8.3® 22% 0.21% 3.60® 6.8°

I, 195%® 1% 8.8? 23.8° 0.3%° 3.68° 6.6°

I3 219® 1% 8.2%® 23.5° 0.3%° 3.60% 7

Iy 156° 0.9° 7.3° 23.7° 0.2° 3.40° 6.5°

|5 - - - - - - -

Is 258 0.99%® 8 19.7° 0.25™ 3.50% 6.9°

I; 308° 1.2% 8.3% 23.6° 0.37° 3.60% 6.7

Ig 257%® 1.1%® 8.3® 23.6% 0.36%® 3.68° 6.6°

Mean within a column followed by the same letter are not significantly different according to the Tukey test (p<0.05).
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Table 6. Mean comparison of the yield, WUE and
irrigation volume of treatments in the second year of

experiment
Measured traits
Treatments Yield WUE Irrigation volume
(Ton/ha) (kg/m®) (m*/plant)
Iy 24> 49° 39
I, 19 4.2° 34
I3 17 5.5° 24
Iy 20% 8.5% 1.9
|5 - - -
Is 31° 10.3° 24
Iz 28" 5.9b° 36
lg 43 4.9 7
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Mean within a column followed by the same letter are not

significantly different according to the Tukey test (p<0.05).
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Table 7. Correlation coefficients between measured traits

. Membrane -
. . Glycine Soluble . Cluster Berry Berry . Raisin Berry .

Trait Proline Betaine  sugars Sti?]t();;gy Weight weight Width Brix weight pH Phenol Yield - WUE
Total chlorophyll -0.26 -0.22 0.12 0.24 -0.17 001 -001 012 -011 029 011 -008 -0.33
Proline 058" 0.08 -0.32 -03 -034 -009 -008 -024 -028 -002 -023 011
Glycine Betaine 0517 049" 037 029 -033 015 -044" -033 -012 045 01
Soluble sugars -0.18 030 -007 006 032 -023 -001 012 -055" -0.14
M. stability index 037 019 021 -001 047° 029 031 014 -0.26
Cluster Weight 062" 047" -015 068" 023 023 026 -0.02
Berry weight 063" 019 069”7 052" 03 -004 -0.37
Berry Width 019 0557 0527 037 -014 -0.46
Brix 011 038 023 -034 06"
Raisin weight 051" 035 015 -0.28
pH 046" -0.03 -047
Berry Phenol -0.7 -028
Yield 051"

*, **: Significantly differences at 5 and 1% of probability levels, respectively.
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