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Table 1- The soil characteristics of farm
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Figure 1- Irrigation and precipitation depth prior the growing season at FI treatment

Soil Moisture (volumetric)  Moisture (volumetric) H oM Organic Potassium Phosphorus
Texture at 0.3 bar at 0.5 bar p (%) Carbone (%) (ppm) (ppm)
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Table 2- Analysis of variance of quantitative and qualitative traits of strawberry at different treatments

Wet Dry

SOV.  df V\glrg;ht V\gight '-efcf n’fz)rea TSS Ti}'\rc‘ji‘g'e TSSITA  Anthocyanins  Acidity
Treatment 2  609.26** 64.48**  312377.33** 0.8** 10.1**  0.01ns 0.97 ns 5006.78** 0.08 ns
Replication 2 95* 10.18*  37108.33*  0.09% or.]352 003ns  0.25ns 68.78 ns 0.27 ns

Error 4 13.22 1.06 4663.67 0.29 0.05 0.32 56.94 0.11

b ixe pue NS WO pdaws Jlainl )3 4o iz 8t ] pdaws Jlazs) )3 ) sz s

** Significant at 1% probability level, * Significant at 5% probability level, ns: not significant.
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Table 3- the mean comparison of quantitative and qualitative traits of strawberry by SNK test

treatment Wet(g/:/;a ight Dry(z’/\lf;a ight Le& fn'?ﬁ; ca (cm?) TSS T'K;:aitgle Anthocyanins  Acidity 't:;;';
Fl 48.75a 15.21a 1100a 12.1c 2.63a 101.3c 3.77a 4.6a
RDI175% 24.95b 7.44b 589b 0.94b  15.7a 2.77a 183.0a 4.10a 5.7a
PRD75% 23.26b 6.94b 504b 0.8lb  14.4b 2.67a 144.3b 3.96a 5.4a

ol P <5l b sl fyo ) me AU 3559 pas sdimd (LS gty 0 Gl g
Same letters at each coloumn are indicating not significant difference between numbers at probabolity p<5%.
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Table 4- harvest productivity, used water and water use efficiency at different treatments

treatment  Productivity (Ton/ha)

Used water (mm)

(kg/m3 Water use efficiency

Fl 6.00a
RDI75% 3.15b
PRD75% 3.22b

341a 1.76a
256b 1.23b
256 b 1.26b

ool P <5% sl bshiel o s xe BMS] 325 pac saimd LS gt y2 s gy
Same letters at each coloumn are indicating not significant difference between numbers at probabolity p<5%.
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Introduction: Deficit irrigation (DI) is a suitable solution to gain acceptable and economic performance by
using minimum amount of water. The partial root zone drying (PRD) method introduced in Australia for the first
time and its goal was controlling the vine’s excessive growth. This goal gained by alternative drying the
rootzone. Basically the theory of PRD method, is expanding the plant’s roots by applying alternative stress on
different sides of the roots. So the plants with PRD irrigation method can have different root system in
comparison with other irrigation methods. At this method the plant’s condition would be OK by uptaking water
from wet side, and the roots at the dry side can release abscisic acid hormone which decrease the stomatal
conductance and consequently the water use efficiency would be increase. There had been studies on the effect of
water tension on strawberry. The previous studies on strawberry indicated that the water stress can increase the
plant’s brix concentration and some of plant acids.The awareness of the impact of water deficit stress on
strawberry plant quantity and quality is essential for irrigation and product management, and at the current study,
effect of different deficit irrigation methods on quantitative and qualitative traits of strawberry have been
evaluated. The focus at the current study was on the qualitative traits.

Materials and Methods: The present study was conducted in one of strawberry farms of Babolsar city in
2012 to evaluate the effects of deficit irrigation and partial root zone drying on quantitative and qualitative traits
of strawberry plants. Three Irrigation treatments were studied: Full Irrigation (FI), Regulated Deficit Irrigation
(RDlys%) at 75% level of plants water requirementand Partial Root zone Drying (PRD7s%) at 75% level of plants
water requirement. The study was conducted in a randomized complete block design with three replications.
Irrigation was continued until the soil moisture reached to field capacity. The field capacity point’s moisture was
measured by using pressure plate equipment. By having the soil moisture curve and measuring the soil suction
with tensiometer, the soil moisture situation determined. According to the point that the strawberry’s root is
about 25 centimeters (cm), the tensiometers were installed at 2 depths next to the plant. The 1% depth was 8 cm
and the 2" one was 23 cm. The distance between tensiometers and the plant were 4 cm. 2 stochastic replication
at the field were considered for the tensiometers positions. In order to deliver precise amount of water to
irrigation treatments, the volume counters had been used. The water was applying by using drip tapes. The flow
from the emitters on the drip tapes was 2.9 liters per hour. The harvest time was from May 5" to June 20". To
measure the performance, each shrub’s strawberries were weighted separately.Depth of irrigation water during
the whole irrigation season for full and deficit irrigation treatments were 341 and 256 mm, respectively.
Evaluating the effect of treatments was conducted by measuring the quantitative and qualitative traits of fruits at
harvesting time.For analyzing the data, the SAS software and to plot the graphs, the Excel software were used.
The SNK test (5% level) was used to comprise the treatments’ traits.

Results and Discussion: Quantitative traits consisted of fresh weight, dry weight, leaf area, leaf area index
and yield in FI was higher significantly than deficit irrigation treatments. In comparison with the qualitative traits
consisted of titratable acid, acidity and flavor of the fruit there was no significant difference between treatments.
The leaf area index (LAI) at RDI and PRD were lower than the FI. Its reason could be the growth’ reducing as a
result of abscisic acid (ABA) hormone’s release in the roots which can control the growth. The amount of total
sugar (brix) and anthocyanin in RDI were significantly higher than the other two treatments.

Conclusion: The comparison between irrigation treatments indicated that the best quantitative results were at
FI treatment. By considering the quantitative and qualitative traits, PRD had the nearest results to FI. At the
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water stress conditions, applying PRD method at 75% level would be a good management technic to have better
performance and increasing the fruit quality. In Mazandaran Province condition, using this method would be a
good way to minimize the quantitative losses and increasing the quality of fruits at stress condition.

Keywords: Providence, Water Deficit, Plant, Yield



