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Table 1. Some features  of the genotypes used in the study  
 
Drought tolerance

 
Origin

 
Cross

 
Genotype 

1INDIA C 22/KALAKERI VANDANAV1 
1IRRIVANDANA/IR 65IR 78908-193-B-3-BV2
1IRRIIR 78908-44/IR 78908-86IR 81429-B-31V3
3IRRIPSB RC 9/IR 64IR 78875-176-B-1-BV4
5IRRIVANDANA/WAYRAREMIR 79971-B-202-2-4V5
7IRRIPSB RC 9/AUS 257IR 80508-B-194-4-BV6
5IRRIPSB RC 9/AUS 257IR 80508-B-194-3-BV7
5IRRIIR 55419-04/IR 64IR 79907-B-493-3-1V8
5IRRINSIC RC 140/IR 74371-3-1-1IR 81025-B-347-3V9
3IRRINSIC RC 140/IR 74371-3-1-1IR 81025-B-327-3V10
3IRANAMOL3SANG TARAMNADA V11

9IRANTARUMV12
 

Table 2. Average of monthly minimum and maximum temperatures (sowing to harvest) in Shavoor 
Agricultural Research Station for two years (2014 and 2015)

20152014

Max. (ºC)Min. (ºC)Max. (ºC) Min. (ºC)
Month

46.226.6 44 26Jun. 
45.7 27.8 46.727.8 Jul. 
47.5 29.1 46.5 27.8 Aug. 
44.6 27.4 44.5 25.2 Sep. 
39.5 22.2 38 21 Oct. 
27.815.8 2912.7Nov. 

41.88 24.82 41.45 23.42 Average 
 

 

SPSS

SASSPSS

LSD

Archive of SID

www.SID.ir



 

 

Chan et al., 2009

Durand et al., 2016; Mohd Zain and Razi 

Ismail et al., 2016; 

Abdola 

and Zarea, 2015

Tan et al., 2013

Limouchi et al., 2013

Durand et al., 2016; 

Mohd Zain and Razi Ismail et al., 2016; 
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V6

V5

 

V5

V6

Durand et al., 2016; Mohd Zain and Razi Ismail et 

al., 2016

 

Table 3. Combined analysis of variance of leaf dry weight of the rice genotypes

ns*:**             .
.significant and significant at 5 and 1% level of probability, respectively-, * and **: Nonns

 
 

MS   

125 days 100 days 75 days 50 days 25 days 

df 

 S.O.V 

20636.07** 64247.84** 60847.65** 95588.43** 8558.05** 1  Year 

4932.13 3981.61 4735.08 5033.83 875.32 4 (a) 
Rep. 

(Year)(Error 
a) 

209995.66** 210193.56** 387912.42** 200826.61** 157846.40** 3 Irrigation 
intervals 

4551.92* 10324.88** 11167.58** 7732.65** 1173.20ns 3  
Irrigation 
intervals

Year 

5033.43 4326.59 4991.50 2928.27 667.33 12 (b) Error b 
174030.01** 178468.68** 296292.59** 144782.54** 64055.78** 11  Genotypes 

1925.49ns 2265.69ns 2622.89ns 2429.84ns 804.34ns 11  Genotypes
Year 

35888.25** 42549.01** 65549.33** 31042.90** 20425.47** 33  
Irrigation 

intervals
Genotypes 

1709.91ns 3157.86* 5114.91** 3367.76** 1890.26** 33  

Irrigation 
intervals×Yea
r Genotypes 

1669.64 1860.72 2312.45 1327.38 626.15 176 (c) Error c 
14.40 13.90 14.67 16.32 19.14 -  C.V(%) 
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.
Table 4. Binnial mean comparison of leaf dry weight as affected by irrigation intervals and rice genotypes.

LSD 
            Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using LSD Test. 

 

Tan et al., 2013

  
Tarlera et al., 2015; Sedaghat et al., 2015

Tarlera et al., 2015; Sedaghat et al., 2015

Treatments 
25 days 50 days 75 days 100 days 125 days 

Irrigation intervalsI 
(g) (g) (g) (g) (g) 

I1 87.78 c 170.78 c 243.29 d 243.05 d 216.30 d 
I2 95.56 c 188.91 c 291.26 c 296.70 c 272.91 c 
I3 154.63 b 247.83 b 374.62 b 370.67 a 345.47 a 
I4 184.81 a 285.15 a 401.93 a 330.45 b 300.30 b 

Genotypes 
V1 71.38 f 127.25 f 186.89 f 221.04 e 200.97 f 
V2 89.59 ef 143.20 f 197.14 f 203.97 e 175.80 g 
V3 88.79 ef 138.10 f 196.02 f 202.82 e 174.47 g 
V4 87.87 ef 143.82 f 205.21 f 201.45 e 176.43 g 
V5 207.79 b 337.72 a 499.03 a 403.17 a 367.38 ab 
V6 238.45 a 333.51 a 429.67 b 330.64 c 293.74 d 
V7 159.76 c 278.91 b 380.70 cd 346.49 bc 318.82 c 
V8 128.50 d 296.82 b 452.45 b 413.53 a 391.85 a 
V9 106.15 e 208.99 d 365.77 cd 417.02 a 386.11 a 
V10 149.53 cd 239.54 c 355.04 d 344.78 c 323.51 c 
V11 98.10 e 177.67 e 276.96 e 266.93 d 246.30 e 
V12 142.44 cd 252.51 c 388.44 c 370.78 b 349.56 b 
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Table 5. Binnial mean comparison of leaf dry weight as affected by irrigation intervals and rice genotypes.

125 days 100 days 75 days 50 days 25 days 
Treatments

(g)(g) (g) (g) (g) 
GenotypesIrrigation intervals 

132.83 s-u 155.59 xy 113.81 v 72.03 t 41.60 uv V1 

I1 
 

218.53 n-p 240.50 p-u 223.73 o-s 167.76 m-p 112.72 k-p V2 
164.31 q-u 216.55 r-w 208.90 p-t 132.34 n-s 94.94 m-s V3 
202.94 n-q 232.65 q-v 216.51 p-t 143.89 n-s 96.63 m-r V4 
287.61 h-k 308.74 k-o 377.09 k-j 325.83 ef 155.74 h-k V5 
151.39 r-u 179.46 v-y 235.36 m-r 179.46 l-n 104.26 l-q V6 
140.80 r-u 166.68 w-y 172.89 r-v 135.66 n-s 49.66 s-v V7 
236.99 l-n 256.97 o-s 256.97 m-p 175.17 l-n 37.50 v V8 
304.82 hi 337.52 j-l 263.41 m-p 160.80 m-q 79.63 o-v V9 

235.01 m-o 262.53 n-r 292.45 l-n 225.12 j-k 104.12 l-q V10 
142.83 r-u 159.88 w-y 142.87 uv 91.81 st 51.16 r-v V11 
377.57 e-g 399.56 f-i 415.56 g-i 239.55 i-k 125.43 k-o V12 
140.10 r-u 156.79 xy 156.79 t-v 104.02 r-t 47.11 t-v V1 

I2 

232.94 m-o 261.87 o-r 237.97 m-q 158.28 m-q 86.52 o-u V2 
230.01 m-p 256.34 o-s 231.51 n-r 173.56 l-n 104.97 l-q V3 
218.38 n-p 250.75 p-t 241.63 m-q 179.71 l-n 89.35 m-t V4 
205.85 n-q 224.46 q-v 234.20 n-r 165.99 m-p 95.38 m-s V5 
185.40 o-r 203.47 s-x 269.03 m-p 170.69 m-o 106.55 l-q V6 
392.06 c-e 407.47 e-h 455.75 fg 294.84 f-h 176.91 f-j V7 
435.67 bc 461.92 c-e 488.44 ef 342.58 d-f 105.37 l-q V8 
383.69 d-f 414.51 e-g 338.81 j-l 168.47 m-o 85.06 o-u V9 
295.64 h-j 319.95 j-n 299.23 l-m 174.90 l-n 82.81 o-v V10 
245.06 k-n 268.98 n-r 258.08 m-p 159.99 m-q 86.41 o-u V11 
310.08 hi 333.88 j-m 283.74 l-o 173.90 l-n 80.29 o-v V12 
252.50 j-n 277.68 m-q 225.08 o-s 151.44 n-r 84.20 o-u V1 

I3

122.49 tu 158.68 xy 164.78 s-v 128.19 n-s 79.19 p-v V2 
182.18 p-s 198.39 t-x 191.55 q-u 136.82 n-s 88.47 n-t V3 
167.66 q-t 184.10 u-y 191.82 q-u 137.81 n-s 84.05 o-u V4 
504.67 a 518.55 a-c 543.97 c-e 391.41 cd 254.20 cd V5 

434.54 bc 452.56 d-f 555.97 cd 411.19 c 270.46 c V6 
376.62 e-g 434.81 d-f 434.81 f-h 308.13 fg 192.30 e-i V7 
508.64 a 534.03 ab 572.25 c 304.72 f-h 172.12 g-j V8 

477.27 ab 514.76 a-c 422.98 g-i 239.42 i-k 125.26 k-o V9 
429.71 c-d 448.11 d-f 448.11 fg 289.22 f-i 236.55 c-e V10 
311.49 hi 329.65 j-m 347.34 j-l 205.79 k-m 120.81 k-p V11 

377.86 e-g 396.73 f-i 396.73 g-j 269.82 g-j 147.97 i-l V12 
278.45 i-m 294.09 l-p 251.87 m-q 181.50 lm 112.62 k-q V1 

I4

129.26 tu 154.81 xy 162.06 s-v 118.57 o-t 79.94 p-v V2 
121.39 tu 140.00 y 152.13 t-v 109.66 q-t 66.76 q-v V3 
116.75 u 138.31 y 170.89 r-v 113.87 p-t 81.46 o-v V4 
471.39 ab 560.95 a 840.85 a 467.65 b 325.83 b V5 
403.63 c-e 487.08 b-d 658.33 b 572.70 a 472.52 a V6 
365.79 e-g 377.01 g-j 459.35 fg 377.01 c-e 220.19 d-f V7 
386.09 c-e 401.20 f-i 492.13 d-f 364.83 c-e 199.00 e-h V8 
378.65 e-g 401.30 f-i 437.86 f-h 267.26 g-j 134.65 j-m V9 
333.67 f-h 348.53 i-l 380.38 h-j 268.92 g-j 174.65 f-j V10 
285.80 h-l 309.20 k-o 359.57 i-k 253.08 h-k 134.01 j-n V11 
332.74 gh 352.96 h-k 457.73 fg 326.77 ef 216.08 d-g V12 

LSD 
              Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using LSD 

Test.
.
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. 
Table 8. Binnial mean comparison of stem dry weight and grain yield as affected by irrigation intervals 

and rice genotypes.

          LSD 
Means in each column, followed by at least one similar letter(s) are not significantly different at 5% probability level using 
LSD Test. 

 
Grain yield 

125 days 100 days 75 days 50 days 25 days 
Treatments

(kg/h) (g)(g) (g) (g) (g) 
GenotypesIrrigation 

intervals 
2332.10 st 399.46 f-h 936.97 d 667.73 b 243.14 a 35.67 m-p V1 

I1 
 

4038.01 j-n 366.01 ij 1035.92 ab 561.63 ef 148.89 j-m 50.75 f-h V2 
4551.67 g-k 449.03 c 1035.01 ab 578.45 de 208.17 de 61.00 ab V3 
2949.50 p-s 318.82 l-n 838.51 g-j 440.85 m-p 220.36 cd 63.08 ab V4 
3541.83 m-p 288.88 o-s 718.99 lm 334.87 x-z 185.14 gh 58.64 b-d V5 
4487.50 g-k 421.28 c-f 634.59 op 388.36 r-w 138.96 mn 47.34 hi V6 
3559.83 m-p 553.25 b 927.98 de 562.17 ef 160.67 kj 53.42 e-g V7 
4779.17 d-j 442.52 cd 902.69 d-g 545.09 e-g 181.62 h 43.95 ij V8 
4582.17 f-k 313.95 l-o 670.31 m-o 276.58 z 55.77 w 26.60 st V9 
5233.67 c-g 417.55 d-g 910.92 d-f 359.85 v-y 105.01 r-t 44.51 ij V10 
3087.83 p-s 302.04 m-q 931.01de 415.07 o-t 78.59 v 33.55 m-q V11 
6066.33 ab 373.74 h-j 750.31 kl 417.52 n-s 137.28 mn 37.74 k-m V12 

3531.67 m-p 401.39 e-h 924.68 d-f 726.76 a 225.19 bc 40.80 j-l V1 

I2 

4479.83 g-k 330.31 lm 893.14 d-g 580.41 de 211.83 c-e 50.08 gh V2 
5361.17 b-f 584.87 a 1095.45 a 614.11 cd 250.27 a 64.16 a V3 
5113.33 d-h 390.61 g-i 901.30 d-g 450.70 l-o 225.41 bc 60.37 a-c V4 
4145.50 j-m 408.26 e-g 1015.60 bc 405.77 p-u 179.78 h 50.24 gh V5 
4128.01 j-n 307.40 l-p 643.62 n-p 451.49 l-o 137.69 mn 51.23 f-h V6 
5398.83 b-e 335.38 kl 859.08 f-i 624.77 c 198.22 e-g 56.41 c-e V7 
5530.33 b-d 333.53 kl 753.22 kl 605.61 cd 189.88 f-h 41.99 jk V8 
6362.55 a 334.33 kl 664.24 m-o 339.00 x-z 117.61 p-r 32.82 n-q V9 
6555.10 a 373.97 h-j 797.77 i-k 433.68 m-q 188.75 f-h 49.71 gh V10 

4501.50 g-k 222.44 uv 794.31 i-k 419.83 n-r 98.31 s-u 37.71 k-m V11 
6024.11 a-c 260.20 st 743.31 kl 376.07 t-x 121.37 o-q 44.36 ij V12 
4379.17 h-l 360.37 jk 805.38 h-k 481.68 i-l 251.20 a 43.96 ij V1 

I3

4628.67 e-k 298.04 n-r 955.08 cd 496.76 h-k 240.35 ab 48.09 hi V2 
5378.06 b-f 415.41 d-g 866.53 e-h 532.25 f-h 188.22 f-h 55.10 d-f V3 
4978.66 d-i 269.12 r-t 761.32 kl 382.44 r-w 145.19 k-m 53.12 e-g V4 
3900.83 k-o 195.28 vw 808.78 h-k 307.83 yz 134.31 m-o 46.97 hi V5 
3628.16 l-p 187.76 wx 341.88 uv 395.99 q-v 116.87 p-r 48.35 hi V6 
4224.33 i-m 281.09 p-s 608.86 op 482.12 i-l 162.53 ij 46.84 hi V7 
5405.33 b-e 274.33 q-s 589.58 pq 501.94 h-j 177.94 hi 37.14 l-n V8 
5484.67 b-d 240.58 tu 476.80 rs 333.75 yz 127.96 n-p 35.04 m-q V9 
5055.01 d-h 226.17 u 527.77 qr 223.57 z 83.17 uv 31.22 p-r V10 
3147.67 o-r 193.65 vw 788.92 jk 369.36 u-y 111.17 q-s 35.85 m-o V11 
4368.66 h-l 158.14 xz 632.53 op 379.01 s-x 110.43 q-s 35.13 m-q V12 
3922.33 k-o 318.30 l-n 657.68 m-o 507.64 g-i 240.06 ab 37.53 k-m V1 

I4

4065.67 j-n 259.91 st 808.46 h-k 410.15 p-t 144.61 lm 41.30 j-l V2 
4811.83 d-j 428.61 c-e 702.75 l-n 467.54 j-m 155.88 j-l 43.95 ij V3 
3325.66 n-r 155.62 yz 615.82 op 456.90 k-n 145.67 k-m 49.67 gh V4 
3639.17 l-p 133.03 yz 453.36 st 349.14 w-y 112.06 q-s 20.84 u V5 
1869.50 t 107.37 z 181.98 w 261.43 z 79.48 v 28.14 r-t V6 

2939.01 p-s 191.29 w 323.93 v 436.16 m-p 186.19 f-h 35.74 m-o V7 
3660.67 l-p 191.81 w 298.35 v 451.14 l-o 201.33 ef 31.55 o-r V8 
3167.33 o-r 172.26 w-y 324.20 v 283.39 yz 92.95 t-v 33.99 m-q V9 
3497.67 m-q 145.52 yz 414.59 st 200.16 z 50.06 w 23.80 tu V10 
2711.83 q-s 161.66 x-z 621.90 op 402.00 p-u 92.76 t-v 30.96 q-s V11 
2607.50 r-t 112.71 z 406.57 tu 300.82 yz 119.88 o-r 28.12 r-t V12 
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Table 9. Correlation coefficients between yield and physiological characteristics at 25 days after planting 

of rice genotypes.

 
 

Grain yield Stem dry weight Leaf dry weight 
Grain yield  1   

Stem dry weight  **0.24 1  
Leaf dry weight  **0.25- **0.32- 1 

* :**          .
. * and **: Significant at 5% and 1% probability levels, respectively

.
Table 10. Correlation coefficients between yield and physiological characteristics at 50 days after planting 

of rice genotypes.

 
 

Grain yield Stem dry weight Leaf dry weight 
grain yield  1   

Stem dry weight  0.14* 1  
Leaf dry weight  -0.11 -0.26** 1 

* :**          .
 * and **: Significant at 5% and 1% probability levels, respectively.

.
Table 11. Correlation coefficients between yield and physiological characteristics at 75 days after planting 

of rice genotypes.

 
 

Grain yield Stem dry weight Leaf dry weight 
Grain yield  1   

Stem dry weight  0.11* 1  
Leaf dry weight  -0.01 -0.38** 1 

* :**          .
. * and **: Significant at 5% and 1% probability levels, respectively

.
Table 12. Correlation coefficients between yield and physiological characteristics at 100 day after planting 

of rice genotypes.

 
 

Grain yield Stem dry weight Leaf dry weight 
Grain yield  1   

Stem dry weight  0.28** 1  
Leaf dry weight  0.16** -0.54** 1 

* :**          .
. * and **: Significant at 5% and 1% probability levels, respectively

 

Table 13. Correlation coefficients between yield and physiological characteristics at 125 day after planting 
of rice genotypes

 
 

Grain yield Stem dry weight Leaf dry weight 
Grain yield  1   

Stem dry weight  0.38** 1  
Leaf dry weight  0.18** -0.48** 1 

* :**          . 
 * and **: Significant at 5% and 1% probability levels, respectively
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Introduction: Rice can be irrigated like wheat and corn as an aerobic plant (Limouchi et al., 2015; Wu et al., 
2011).  A severe decrease in available water for multi-day irrigation intervals lead to negative effects on the plant 
and will reduce vegetative growth, particularly in the seedling stage (Salehifar et al., 2014).  Supplemental 
irrigation can present a manageable alternative to reduce the negative aspects of the terminal drought (end of 
season) at the reproductive stage (Nehbandani et al., 2016).  This research aims to study the effects of irrigation 
intervals on the growth steps of indices of stem dry weight, leaf dry weight and final grain yield of aerobic rice 
genotypes. One goal is to identify a physiological response of resistance mechanism or sensitivity to low water 
and waterlogging by studying changes in the mentioned traits.  The other goal is to identify the positive role during 
vegetative growth that is played to increase grain yield as well as to provide functional traits to breed rice genotypes.  
Material and methods: This study aims to examine the effects of different irrigation intervals on the physiological 
characteristics in the examined rice genotypes with a split-plot arrangement using a randomized complete block 
design with three replications in 2014 and 2015 in the Agricultural Research and Education Center of Shavar 
related to agricultural research and the Office of Natural Resources of Khuzestan. Experimental research includes 
four different irrigation intervals (1, 3, 5 and 7 days), and 12 genotypes of rice that were located in the main plots 
and sub-plots. 
Results and disscussion: The combined analysis results illustrate that between genotype, irrigation protocol and 
the interaction of two factors there was a significant difference at the level of one percent at all stages of growth 
properties.  The second irrigation protocol also accounted for the highest performance. IR 81025-B-327-3 genotype 
having the average of 6555.10 kg per hectare had the highest average grain yield.  The highest amount of stem 
weight was obtained in two irrigation treatments with a frequency of once a day and once every three days.  Its 
decrease could be due to its role in retransmission thereby leading to an increase in grain yield, as it has the biggest 
positive and significant correlation (0.382**) with the leaf weight yield versus stem weight.  The highest amount 
in all growth stages were the irrigation intervals of five and seven days, which according to the positive and 
significant correlation between the two aforementioned attributes is reasonable. 
Conclusion: The traits were all at their highest levels at the ending and critical stages of growth in irrigation 
intervals of 3 days. Due to the fact that the most highly positive and significant correlation was obtained at the 
ending stage of growth, we can explain the increase in performance particularly in this irrigation protocol.  This 
consistency was also obtained with the genotype in a way that due to higher consistency at the final growth stage, 
genotypes with a higher resistance could perform better, even though at the early stages of growth due to rising 
costs of resistance, these traits were of less value.  In general, the genotypes with the highest and lowest values of 
the studied traits at the late stages of development produced the highest and the lowest yield respectively. Judging 
by these results, it seems that by concentrating modifying purposes on increasing these traits we can hope grain 
yield increases. 
Keywords: Tolerance, Irrigation intervals, leaf weight, Stem weight. 
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