Lsﬁ) @LC > )= ‘SL..}AA@@M.M
Environmental Stresses In Crop Sciences
2 Journal homepage:

University of Birjand https://escs.birjand.ac.ir

. . https://doi.org/10.22077/escs.2024.4991.2098
Original article

Evaluation of chemical nutrition systems on yield, phosphorus and
potassium content and proline content of rice under different
irrigation conditions

S. Eisapour Nakhjirit, M. Ashouriz*, S.M. Sadeghiz, N. Mohammadian Roshan3

1. PhD student of Agronomy, Lahijan branch, Islamic Azad University, Lahijan, Iran
2. Associate Professor, Department of Agronomy and Plant Breeding, Lahijan branch, Islamic Azad University, Lahijan, Iran
3. Assistant Professor, Department of Agronomy and Plant Breeding, Lahijan branch, Islamic Azad University, Lahijan, Iran

Received 28 December 2021; Accepted 4 November 2024

Extended abstract

Introduction

Due to the continuous water shortages in rice cultivation areas, unbalanced use of nitrogen chemical
fertilizers, the need to pay less attention to the use of water in rice cultivation and balance in the use of
chemical fertilizers in saving, and preventing water loss is important. Periodic irrigation has been
introduced as an important research finding to reduce water consumption and increase water use
efficiency in paddy lands. As water stress increases, the uptake of nitrogen, phosphorus and potassium
decreases.

Materials and methods

Therefore, this study conducted for evaluation the effects of different irrigation regimes and N fertilizer
on yield,.and the content of micronutrients in brown and white rice was conducted in Rashat during
cropping season of 2016-2017 and 2017-2018 in Rasht. Experiment was arranged in split split plot based
on' completely randomized block design with 3 replications in which water regimes were main factor
included continuous submergence, 7 and 15 day interval irrigation and nitrogen fertilizer levels were
sub factor. included 50 , 75 , and 100 kg ha and cultivars were sub sub factor included Gilanh and
Hashemi. Before conducting the composite data analysis, Bartlett's test was used to ensure the
homogeneity of experimental error variance. Analysis of variance and statistical calculations were
performed using SAS software version 9.1 and the mean of the studied traits were compared using
Duncan test at 5% probability level. In order to check the normality of the data, the normality test in SAS
program was used.

Results and discussion

The results showed that by increasing the irrigation interval, paddy yield decreased, while application
of 75 and 100 kg ha nitrogen fertilizer increased paddy yield in all three irrigation levels compared to
the level of 50 kg ha nitrogen fertilizer. There was a significant effect (at the level of one percent
probability) between the treatment of irrigation regimes, nitrogen fertilizer and cultivar on brown and
white rice and macro elements. The highest yield of rice for the Gilaneh variety was achieved under
flooded irrigation treatment combined with the application of 100 kg ha of nitrogen fertilizer, resulting
in 12.4 T ha' in 2017 and 4.05 T ha! in 2018. Increasing the irrigation interval also increased the
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content of macro elements in brown and white rice. The highest protein content in brown rice was
recorded at an average of 9.45% from the flooded irrigation treatment, with the application of 100 kg
ha of nitrogen fertilizer, specifically in the native Hashemi variety. The highest phosphorus in brown
rice in the treatment of 7 days of irrigation, 75 kg of nitrogen per hectare in Gilaneh cultivar with a rate
of 0.303% and the lowest amount in the treatment of 7 days of irrigation with 50 kg of nitrogen and in
Gilaneh cultivar with 0.056 percent and the highest percentage of potassium in white rice in the
treatment of 14 days of irrigation, 50 kg of nitrogen per hectare and in Hashemi cultivar with the amount
of 0.246 percent and the lowest amount in the flooded treatment with Consumption of 50 kg of nitrogen
in Hashemi cultivar was 0.143%.

Conclusion

The results of this study showed that the application of nitrogen fertilizer has the ability to increase yield
and yield components at all three irrigation levels and in both Hashemi and Gilaneh cultivars. In all
three levels of irrigation in this study with increasing nitrogen:fertilizer<application with increasing
vegetative growth, increasing the number of spikes per square meter; number of seeds per spike and
paddy yield was observed. Consumption of 100 kg ha-t of nitrogen fertilizer resulted in the highest yield
of paddy in both cultivars and all three irrigation levels.
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Table 1. Physical and chemical properties of soil in the experiment site
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Table 2. Chemical properties of water which is used in the experiment
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Table 3. Combined analysis of variance for irrigation regimes and N fertilizer on studied trait in two rice cultivars
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Table 3. Continued
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Table 5. Mean comparison of Number of panicle per m?and yield in irrigation regimes, N fertilizer and

cultivars
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11, 12, 13 according to flood irrigation, irrigation with an interval of 7 days and 14 days, N1, N2, N3 according
to the consumption of 50, 75 and 100 kg ha* of nitrogen fertilizer. Similarity indicates non-significance between

treatments at the 5% level (Tukey's test).
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Table 6. Mean comparison of N fertilizer 1000-seed
weight

35 ,ladie (py5) &> 5158 39
N fertilizer 1000-seed weight (g)
N1 97.72
\P) 102.72
Ns 106.52
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gl 50 jled G (553 pas oiaslis i B> (5

il (S 303D ae s gy Jloz>|
N1, N2, N3 according to the consumption of 50, 75 and 100
kg haof nitrogen fertilizer. Similar letters indicate non-
significance based on Tukey's test at the 5% probability
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Table 5. Mean comparison of irrigation, N fertilizer and
cultivars number of grain per panicle

algs 40 aild dlasy

035;’? > M) Number of grain
N fertilzer Cultivar per panicle

N1 S Gilaneh 106.1°

N1 il Hashemi 102.01%

N2 S Gilaneh 107.5°

N2 o Hashemi 89.6°

N3 S Gilaneh 111.78

N3 il Hashemi 100.1¢%
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N1, N2, N3 according to the consumption of 50, 75 and 100

kg ha'of nitrogen fertilizer. Similar letters indicate non-
significance based on Tukey's test at the 5% probability level
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Table 7. Mean comparison (year two) P and K contents, Protein and in irrigation regimes, N fertilizer and cultivars
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sk 03955 0g5 ~ K content in P content in brown P content in

Irigation N fertilzer Cultivar white rice rice white rice
%
1 N1 S | Gilaneh 0.171f 0.14¢ 0.33¢
1 N1 o Hashemi 0.1439 0.24b 0.241
1 N2 LS Gilaneh 0.18¢f 0.17¢ 0.35¢
1 N2 s Hashemi 0.151f0 0.22° 0.26°f
11 N3 &S Gilaneh 0.213¢ 0.15¢ 0.37¢
11 N3 ool Hashemi 0.159 0.105¢ 0.241
12 N1 LS Gilaneh 0.242 0.096°¢ 0.32¢
12 N1 s~ Hashemi 0.148¢ 0.14¢ 0.23¢
12 N2 &S Gilaneh 0.2462 0.3032 0.3

12 N2 ol Hashemi 0.188¢ 0.11de 0.36%
12 N3 &S Gilaneh 0.188¢ 0.125¢ 0.27¢
12 N3 ol Hashemi 0.1519 0.236" 0.31%
13 N1 %S Gilaneh 0.246° 0.166% 0.35¢
13 N1 sl Hashemi 0.246° 0.21b 0.42%
13 N2 4L Gilaneh 0.183¢ 0.163¢ 0.29°
13 N2 s~ Hashemi 0.242 0.196¢ 0.47%
13 N3 4S5 Gilaneh 0.215¢ 0.221° 0.34¢
13 N3 s Hashemi 0.232 0.055f 0.41%




Table 7.Continued aldl.Y Jous
Tp 0 Ny o9y e lgme
- . sloged S g 5 59 Sy
sl 039 995 ™) Protein inbrown  Protein in white  Proline content
Irigation N fertilzer Cultivar rice rice in Leaf
%
11 N1 LS Gilaneh 8.31% 8.81%¢ 6.11
11 N1 ool Hashemi 8.492 8.93P 7.91¢
11 N2 S Gilaneh 8.492 v 7.499"
11 N2 % Hashemi 8.892 9.040 8.079
11 N3 aMS Gilaneh 9.062 9.54® 7.559
11 N3 ool Hashemi 9.452 9.92 8.159
12 N1 4S5 Gilaneh 7.390¢ 8.03« 8.15¢
12 N1 so~ol  Hashemi 7.76° 8.05¢ 8.08f
12 N2 a5 Gilaneh 7.79° 8.69¢ 9.96
12 N2 o Hashemi 7.83° 8.73¢ 10.168
12 N3 a5 Gilaneh 8.05P 8.74¢ 9.8f
12 N3 oo Hashemi 8.2b 8.83¢ 11.47¢
13 N1 4S5 Gilaneh 4.84¢ 6.21° 7.59
13 N1 ol Hashemi 6.36° 7.3¢ 6.889
13 N2 4S5 Gilaneh 6.54° 7.45¢ 9.25f
13 N2 =% Hashemi 6.77° 7.66¢ 13.22°
13 N3 S Gilaneh 6.86°¢ 7.68¢ 16.562
13 N3 il Hashemi 6.93 7.71¢ 16.49°
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11, 12, 13 according to flood irrigation, irrigation with an interval of 7 days and 14 days, N1, N2, N3 according to
the consumption of¢50, 75 and 100 kg ha? of nitrogen fertilizer, respectively. Similar letters indicate non-
significance between treatments at the 5% probability level (Tukey's test)
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