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Introduction

Due to drought crisis in recent years, the use of alternative cropping methods that saves water
without any decrease in yield is increasing. Regulated deficit irrigation is a method of irrigation in
which, by supplying part of the maximum crop requirement at specified times, water management
is addressed and therefore the root zone is in a dry area most of the time. Using this method will
partially stop the growth of the plant and usually decrease yield (Jovanovic et al., 2010). Root
Partial Drying (PRD) is a modified form of the deficit, which includes watering one section of the
root zone in each irrigation and dry up another side, so the moisture of this section before next
irrigation largely come down (Ahmadi et al., 2010). In the root drying method, the roots of the
plant simultaneously with soil drying with the production of Abscisic Acid, prevent leaf expansion
and reduce stomatal conductance. Simultaneously with this process, the root in the wet part with
adequate water uptake puts the plant in proper moisture (Yousri lbrahim Atta, 2008). Abscisic acid
is a plant hormone whose production is increased by root in dry soils and transported by water flow
into the stem. (liu et al., 2008). On the other hand, The quality of production is as important in all
crops and especially in rice production in Iran. (Salehifar et al., 2009) In order to evaluate some
of the physical and qualitative properties of rice grain and the amount of nitrogen uptake in rice
(Hashemi variety) under different irrigation levels and comparing it with continuous waterlogging,
an experiment was conducted during two years of cultivation of 2015 and 2016.

Methodology

This experiment was conducted in a randomized complete block design at the Rice Research
Institute of Mazandaran. The treatments consisted of two methods of Regulated Deficit irrigation
(RDI) and Partial Root Dring (PRD) with three levels of drought stress based on tensiometer degree
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(RDly, PRD1o, RDI3, PRD3g, RDleo, PRDsgo) in Furrow Irrigation and permanent submerged
treatments In the puddeling field (traditional method), as control with three replications.( Figure 1)
In this research, the yield and conversion efficiency, amount of water consumed, microcrack
percentage, elongation ratio, amylose percentage, gel concentration, gelatinization temperature and
nitrogen uptake by rice paddy were calculated for each irrigation treatments.

Fig. 1- Outline of the Iyout(lft)& Schematic view of the cross-sectional area of the plot (right)

Results and Discussn

The results of analysis of variance of effects of irrigation treatments on rice yield, water use,
guantitative and qualitative traits of rice grain and nitrogen uptake showed that there was a
significant difference between two years in yield, conversion efficiency, micro percentage,
amylose percentage, gel concentration, gelatinization temperature and nitrogen absorption in
different treatments.( Table 1) the comparison of the mean values, by Duncan (5%) resulted the yield
reduction in partial stress treatments (RDIl1o and PRD1o) is negligible and has been subjected to
permanent submerging treatment in a same statistically class.( Table 2) also according to the
results, deficit irrigation, especially partial root drying, significantly reduces water consumption,
so that PRDyo treatment results in a 32% reduction in water consumption compared to the control
treatment, while its yield reduction is 2,2% in two years. Based on comparison of the mean values
results, the partial root drying while water consumption is less than regulated deficit irrigation with
the same tension, so that water consumption in PRD1o treatment decreases by 15% compared to
Dlio, while its average yield in Two years is 1.1% higher. Also, rice under mild drought stress
retained qualitative traits such as amylose percentage, gelatin and gelatinization temperature. As
the results, with increasing drought stress, nitrogen uptake in rice is reduced, and the highest
nitrogen uptake was observed in permanent submerged treatment in both years, with 85.6 and 88.5
k/ha, respectively.

Conclusions

The results of applying different levels of water on rice cultivation showed that The use of
partial root drying method is much less water consuming than the tradition method and yield
reduction is negligible if subjected to low stress. So, citing these results and Considering the
importance of water in agricultural production and the shortage of water resources in recent years,
the use of intermittent irrigation and deficit irrigation, particularly Partial Root Dring method can
be applied as an alternative method in rice cultivation, which, without significant reduction in yield
and Physical and qualitative characteristics of rice grain, results in water saving.
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Table 1- analysis of variance of effects of irrigation treatments on rice yield, water use, quantitative

and qualitative traits of rice grain and nitrogen uptake
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Table 2- Comparison of the mean

and non-significance probability level, respectively

values measured in two years 2015 and 2016 by Duncan (5%)
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Fig.1- Outline of the layout(left)& Schematic view of the cross-sectional area of the plot (right)
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Table 1- Study treatment

Description treatment
Permanent Flooded as control Fl
Irrigation all furrows when the tensiometer number 10 RDlyg
Alternate irrigation furrows when the tensiometer number 10 PRD1o
Irrigation all furrows when the tensiometer number 30 RDl3o
Alternate irrigation furrows when the tensiometer number 30 PRD3
Irrigation all furrows when the tensiometer number 60 RDlgo
Alternate irrigation furrows when the tensiometer number 60 PRDgo

S g O Cuis” -V Jgur
Table 2- Water and soil characteristics

Soil text EC. K p Organic Bulk density Field capacity pHw ECw
carbon (%) (gcm®) (cm3cm?®)
Clay L 180 10 1.36 1.35 38 13 0.848

loam ds/m

ds/m
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Table 3-Monthly precipitation and temperature

Total August June Month
rainfal
(mm) Pre Temp (C) Pre(mm) Temp Pre(mm) Temp Years
(mm) ©) (©)
89.9 32.6 27.4 57.2 27 0 26 1394
60.8 0 28.2 53.8 26.4 18 25.2 1395
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Table 4- analysis of variance of effects of irrigation treatments on rice yield, water use, quantitative
and qualitative traits of rice grain and nitrogen uptake

Mean squares

<4 .E g c k] S ;\3 .5 < S
5e_ _2 _E- 8% £8 8% 2% zE® S 2 S
SESY T5 TEE S & ST £3 = S Ex 3 5 oF
EQ_\_/ (DQ_ ocu\g g c S g§ = .2 ;ag bl ==
=5 £ e < 3 2F = =2 5~ T 2 S
£ g g U g8 & S > @
7.83™ 7.64m 0.39™ 1.9M 0.006™  0.36"™ 0.97™ 66439.9™ 722143 2 Block effect
12202 1716  0.336™  9.05™  0.053® 3865~  60.35™ 8612065.1"" 1435937.3" 6 Treatment
23.2m 1.21m 0.60™  11.31™  0.62™ 0.01m 0.61™  54937.17° 2777143 1  Year
0.00027  1.05™ 0.25m 0.32 0.86™ 1.77 0.82" 2699.28"™ 2399.21™ 6  Treatment*
year
10.01 1.21 0.042 0.88 0.02 0.58 0.35 11117.44 333168 12  Error
5.02 3.3 3.40 4.35 2.85 2.39 9.07 1.79 1.54 CV)

**¢ *and n.s Significant at the 1%, 5% and non-significance probability level, respectively

(Mo 20 Jlois! zmtaw) 5518 095 420 93¢ Sl 93 38 (5 o 031l 3350 S piin puSilo dwslio -0 Sy
Table 5- Comparison of the mean values measured in two years 2015 and 2016 by Duncan (5%)

® € = - ~ T

= % % @ 9\1 ° < éo/ % = c

S 5 _S 23 o% 23 5S_ S g

oL =2 LB > 8 = =g 88c < b=

=g 5 © 5 Eg g < S8 =SEF =] 5

zg = 3 <9 s 8 = 3 > =

& 5 S 0 5 -
8 o
Year 2015
85.8a 354 a 4.4a 22.83a 295e 67.97 ab 8270a 4200 a Fl
68.2 b 348a 4b 20.27b 3l.1cd 68 ab 6588.3b  4066.7b RDl1o
69.7b 35.1a 4.27a 20.17b 30.1de 68.7 a 5635 d 4096.7 b PRD1o
589¢c 345a 3.83Db 20.37b 31.7¢c 65.8¢C 5881.7 ¢ 3720 c RDl3o0
60.3¢c 349a 3.93ab 20.73b 31.07 cd 66.9 bc 5025 3790 c PRD30
46.2d 315hb 3.83b 20.43b 35.6a 60.4 d 5281e 2993.3d RDleo
47.6d 31.8b 3.86b 20.8 b 34.1b 61.2d 4731.7g 3103.3d PRDso
Year 2016

88.6 a 348a 44a 23.86 a 285¢ 68.22 a 8160 a 4250 a Fl
69.1b 34.2a 413 ab 22.78 ab 29.63 ¢ 68.05a 6519.3b 4113.3b RDl1o
715b 345a 4.37a 22.83 ab 29.47c 68.55 a 5542 d 4176.7 ab PRD1o
59.6d 339a 3.93ab 22.2Db 32.07b 65.65 ¢ 5892.7¢c  3733.3d RDl3zo0
61.7 cd 338a 4.27a 22.07b 31.7b 66.4 b 4974 f 3896.7 ¢ PRD30o

45¢e 31.7b 3.7b 21.06 bc 35.73a 61.12d 5171e 3003.3 f RDlso
48.6 de 32.1b 3.9ab 20.7 bc 35.8a 61.35d 4646.7g 3176.7¢ PRDso

Mean values in the same column not followed by the same letter indicate significantly different
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Table 6- Comparison of mean effect of year on yield and percentage of amylose in two years

Water .
Amylose percentage(%) Consumption(méha) yeild(kg/ha) year
21.09b 5916.81 a 3711.43b 2015
22.12a 5843.76 b 3762.86 a 2016
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