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Effect of irrigation interval and nitrogen fertilizer rate on grain yield and yield
components of rice (Oryza sativa L.) cv. Hashemi
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Table 2. Interaction effect of intermittent irrigation and nitrogen fertilizer treatments on plant height, No.

tiller.plant®, panicle length, No. filled grain.panicle’?, No. unfilled grain.panicle* and 1000 grain weight of rice
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il slajles Plant height (cm)  «, sy
Treatments No Nso Nas Nso N7s Noo  Mean - Sit.
I1 110.6 1248 1279 1333 1346  136.8 128.0b
I2 124.2 1304 1329 1359 139.9 1401 133.9a
I3 108.5 1151  128.2 1297 1320 1327 124.3c
l4 101.8 109.9 1127 116.2 1231 1273 115.1d
Is 98.0 106.3 1085 1141 119.7 1227 111.5e
LSD5%=4.2 108.6f 117.3e 122.0d 125.8c 129.8b 131.9a
No. tiller.plant? &4 ;5 any sliw Mean - Sit.
I1 9.2 10.1 12.2 135 13.9 145 12.2a
I2 9.5 10.9 11.9 13.2 145 15.0 12.5a
I3 8.6 10.1 11.0 11.6 121 13.0 11.1b
l4 7.7 9.0 104 10.9 114 12.4 10.3c
Is 6.7 7.8 8.6 9.0 9.4 9.3 8.5d
LSD5%= 0.94 8.4f 9.6e 10.9d  11.7c  123b  12.8a
Panicle length (cm) <= J,b Mean L.
Ih 25.2 26.6 26.8 27.6 28.1 29.0 27.2a
I2 25.7 26.6 27.7 28.1 28.7 29.6 27.7a
I3 24.3 255 26.1 26.8 274 275 26.3b
l4 223 235 24.0 245 24.9 25.0 24.0c
Is 19.7 211 21.6 22.2 22.7 235 21.8d
LSD5%=1.38 234d 24.7cd 252bc 25.8ab 26.4ab  26.9a
Filled grain.panicle? a5 = ;5 , <l Mean St
Ih 47.0 49.0 54.0 60.8 62.0 63.3 56.0a
I2 49.3 51.8 552 58.5 59.5 62.2 56.1a
Is 41.8 48.0 515 53.8 57.3 57.5 51.7b
l4 40.5 425 432 45.7 46.0 45.2 43.8bc
Is 38.3 39.2 3938 41.2 42.0 42.8 40.6d
LSD5%=2.86  43.4e 46.1d  48.7c  52.0b 53.4a 54.2a
Unfilled grain.panicle? w5 55 ¢S, «ls Mean S
Ih 14.0 15.0 155 16.7 16.5 16.7 15.7b
I2 12.7 135 145 16.0 15.3 15.3 14.6¢
I3 13.8 12.8 15.7 17.2 16.8 17.2 15.6b
l4 14.8 15.0 15.0 15.0 14.8 14.7 14.9bc
Is 20.3 21.0 21.8 22.7 22.8 235 22.0a
LSD5%=1.39 15.1c 155c  165b  175a  17.3a 17.5a
1000 grain weight (9)  «ls )l 035 Mean Kt
I1 19.6 19.8 20.1 20.2 205 20.6 20.1a
I2 19.6 19.2 19.5 20.2 20.5 20.7 20.0a
Is 17.7 18.8 195 20.2 20.8 20.8 19.6a
l4 17.1 17.8 18.3 19.6 19.7 20.0 18.7b
Is 15.9 16.9 17.8 19.0 18.9 18.8 17.9c
LSD5%=0.74  18.0e  18.5d 19.0c 19.8b  20.1ab  20.2a
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Table 3. Interaction effect of intermittent irrigation and nitrogen fertilizer treatments

on grain yield, biomass and harvest index of rice

sialo3T slayles Grain yield (kg.ha)  «is s Skee

Treatments No Nao Nas Neo N7s Nso Mean - Sk

I1 1875 2189 2592 3656 3927 4249 3081b

I2 2015 2425 3076 3755 4043 4355 3278a

Is 1595 1998 2396 2898 3266 3504 2610c

l4 1174 1469 1955 2239 2561 2782 2030d

Is 800 1050 1343 1709 1886 2106 1482e

LSD5%= 193.9 1492f  1826e  2272d  2851c  3137b 3399

Biomass (kg.hal) o5 Mean . St.

I1 3548 4131 4865 6913 7303 8111 5812a

I2 3358 4424 5177 6802 7498 8371 5938a

Is 3051 3919 4746 5354 5961 6324 4892b

l4 2720 3434 4055 4819 4955 5294 4213c

Is 1943 2853 3234 3867 4231 4252 3352d

LSD5%=475.8 2924f 3698e  4415d  5551c  5989b  6470a

Harvestindex (%)  cusls, a5l Mean K.
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Is 41.7 41.0 42.0 44.3 44.7 49.7 43.9c

LSD5%= 5.58 52.3a  51.9b 50.8¢
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Table 4. Interaction effect of intermittent irrigation and nitrogen fertilizer treatments

on water consumption and water productivity of rice

sheliT syl Water consumption (m®.hal) 7 s,

Treatments No Nso Nas Nso N7s Nago Mean XL

l1 6460 6558 6575 6598 6631 6663 6581a

I2 6066 6086 6180 6234 6318 6331 6202b

I3 5709 5766 5801 5837 5935 6003 5842c

l4 5288 5519 5552 5593 5638 5658 5542d

Is 4691 4746 4819 4874 4924 5046 4850e

LSD5%=129.2  5643d 5735c  5786bc  5827b  5889a  5940a

Water productivity (g grain.m= irrigation water) o7 )50 4 Mean - Sk

l1 290 333 393 557 593 637 467b

I2 332 398 498 602 640 688 526a

K] 282 345 413 498 552 587 446¢

l4 223 267 352 400 450 482 362d
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LSD5%= 36.1 260f 313e 387d

481c 524b 562a

.,U)l.,ULg)bL;'.MQJLEM)J@JL;::-‘CE.»):LSD 03057 ool s iz oS e (o9 o 615 oS oo 0o Ot b o o 5
(15) 055530 st oWT 5 (1) o555V o0ks 5T «13) 035, Stn 09l5 65LT 12) 035, g sl L;)Ljh(h)vﬁl: oL
11; Permanent submergence, intermittent irrigation: I2; 5, I3; 8, 14; 10 and Is; 15 day intervals

ssb i GLSa 5o S A LS YYVA L 555 i 553
slasled b g @3l OB L2 Hlad Sl i (g)ls e
6:§6u)u§wd\: bﬂq&d%.bﬁd)\ﬁ"-
SSa 53 055, 0 8 S A Has Sl
o ylin LT s 4y GESa 3 0 8L ¥YAN)
O 3 g 00 L ool Sl s T T
B S S 53 e e VA 3l (515 L6 2
05 kS FYOD) ails 5 Shee ST o5 ol 4y 4 7 L
VO a5 505 i 0T oS 5 SO s
S 5 ol s T s 4 S 3 035 (;?:1:5
sl ag Sl pf P T ST Gose e on A

VYA

S 5 dom

AT sl las 168 sl 0t LaleT ool el

> SNes sl 5 ails 5, Slas 1 055,25 355
50T O e e s ks Jlo 51 Ll s g 5l ine
R u_ﬁa.a (s 03 5 ma &S gy alils SlA
ol slaslas 53 0T O e o 0 5246 0
21 QU T Jled o S ol 5 8
R P P gTJail,.:,;U@Jql:;uL;udu
SIS i Oy 5 (Sl e d s sles
Sl 3 g5 3y el (Bl S plitn ¢ e
L oolT sles 5o adls 5 Slas il 0SS Calises


http://dx.doi.org/10.29252/abj.22.2.168
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.4.3
http://agrobreedjournal.ir/article-1-1009-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1399.22.2.4.3 ]

[ DOI: 10.29252/2hj.22.2.168 |

VAL Dlls oY o5lad ep 53 5 Ty il 011 215 ke 8"

s gn 3 S AV P FoQFOV-AF Y Oy e &SSOl 4 bl 5 1) (b T O CaSe e o

03 8 ol el ol s |l 58S i o Slidos o 4 a5 BB 5ol (Al ge 4l

Ole s pimen (Sl g)y Sl abuy g

oo Sl 5 $500US s sl Dlades S 35lows

2348 SHSKen IS 5 55587 0 Sl s o Pl Ole U Sladss o5 51 dllae oyl

IR PR PRI PO A PN PP JPs 5 Ses 5 059 555, Calides jislie 5 o5l LT
g o aJMQ"OMOL»lJJ@'ﬂJJ_{ws‘RU

References oalatu! 350 2l

Ahmed, M., M. D. Monirul Islam and S. K. Paul. 2005. Effect of nitrogen on yield and other plant characters
of local Aman rice, var. Jatai. Res. J. Agric. Biol. Sci. 1(2): 158-161.

Aliabbasi, H., M. Kavousi, M. Esfahani and B. Rabiei. 2009. The effects of nitrogen fertilization on yield of
rice (Khazar) and its components in a paddy field of Guilan province. J. Sci. Technol. Agric. Natur. Resour.
4: 293-306. (In Persian with English abstract)

Asadi, R., M. Rezaei and M. K. Moatamed. 2004. A simple procedure to mitigate drought condition in
Mazandaran paddy field. J. Drought Aridity. 14: 87-91. (In Persian with English abstract).

Babazadeh, S. 2012. Effect of different nitrogen and application methods on yield and yield component of
hybrid rice (Daylam). Iranian J. Field Crop Res.9 94): 728-734. (In Persian with English abstract).

Bouman, B. A. M. and T. P. Tuong. 2001. Field water management to save water and increase its productivity
in irrigated lowland rice. Agric. Water Manage. 49(1,2): 11-30.

Cassman, K. G. and P. L. Pingali. 1995. Extrapolating trends from long-term experiments to farmer’s fields:
The case of irrigated rice systems in Asia. pp 63-84. In: Barnett, V., R. Payne, and R. Steiner, (Eds.).
Agricultural Sustainability in Economic, Environmental and Statistical Terms, Wiley, London.

Castillo, E. G., R. J. Buresh and K. T. Ingram. 1992. Lowland rice yield as affected by timing of water deficit
and nitrogen fertilization. Agron. J. 84: 152-159

Chapman, H. D. and P. E. Pratt. 1961. Methods of analysis for soil plants and water. University of California,
Los Angles. 60-61, 150-179.

Chataurvedi, 1. 2005. Effect of nitrogen fertilizers on growth, yield and quality of hybrid rice (Oryza sativa). J.
Central Europ. Agric. 4: 611- 618.

Esfahani, M., H. R. Ali Abbasi, B. Rabiei and M. Kavousi. 2007. Improvement of nitrogen management in
rice paddy fields using chlorophyll meter (SPAD). Paddy Water Environ. 6(2): 181-188.

Faraji, F. 2009. Determination of rate and time of nitrogen fertilizer requirement for Khazar rice cultivar by
chlorophyll meter (SPAD-502). MSc Thesis, University of Guilan. Iran. (In Persian with English abstract).

Faraji, F., M. Esfahani, M. Kavousi, M. Nahvi and B. Rabiei. 2012. Effect of amounts and methods of

1vA4


http://dx.doi.org/10.29252/abj.22.2.168
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.4.3
http://agrobreedjournal.ir/article-1-1009-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1399.22.2.4.3 ]

[ DOI: 10.29252/2hj.22.2.168 |

TVPAIAY (VAR ¢ Gls 5 Lo piesen 5 (w3l 5 s 3 Shes s 355,25 555 5 oWT s 1"
nitrogen fertilizer application on growth indices and grain yield of Khazar rice cultivar. Iran. J. Field Crop
Sci. 43(2): 323-333. (In Persian with English abstract).

Faraji, A. and A. F. Mirlohi. 1999. Effects of amount and application time of nitrogen fertilizer on yield and
yield component of rice in Esfahan. J. Sci. Technol. Agric. Natur. Sci. 3(2): 25-33. (In Persian with English
abstract).

Gee, G. W. and J. W. Bauder. 1988. Particle Size Analysis. pp. 383-411, In: Klute, A. (Ed.) Methods of Soil
Analysis. Partl. SSSA. Madison, WI. USA.

Gunter, E. A. and Y. S. Ovodov. 2005. Effect of calcium, phosphate and nitrogen on cell growth and
biosynthesis of cell wall polysaccharides by Silene vulgaris cell culture. J. Biotechnol. 117: 385-393.

McLean, E. O. 1990. Soil pH and Lime Requirement. pp. 199-224, In: Page, et al., (Eds.) Methods of Soil
Analysis. Part 2. SSSA. Madison, WI. USA.

Mannan, M. A., M. S. U. Bhuiya, H. M. A. Hossain and M. I. M. Akhand. 2010. Optimization of nitrogen
rate for aromatic Basmati rice (Oryza sativa L.). Bangladesh J. Agric. Res. 35(1): 157-165.

Nahvi, M., M. Allahgholipour, M. Ghorbanpour and H. Mehrgan. 2003. Effect of cultivation space and nitrogen
fertilizer rates on hybrid rice. Pajouhesh Sazandagi Agric. Hort. 66: 14-23. (In Persian with English abstract).

Nahvi, M., M. R. Yazdani and H. Rahim Soroush. 2000. Effects of periods of intermittent irrigation on water
consumption, yield and yield components of rice. Proceeding of 9" Iranian Committee of Irrigation and
Drainage. 23-24, Oct. 1998, Tehran, Iran. (In Persian with English abstract).

Nelson, D. W. and L. E. Sommers. 1990. Total Carbon, Organic Carbon, and Organic Matter. P. 539-579, In:
Page et al., (Eds.) Methods of Soil Analysis. Part 2. SSSA. Madison, WI. USA.

Olsen, S. R., C. V. Cole, F. S. Watanabe and C. A. Dean. 1954. Estimation of available phosphorous in soils
by extraction with sodium bicarbonate. US Department of Agriculture Circular. No. 939, 19(1954).

Patnaik, M. C. and A. Sathe. 1993. Influence N, K and CaSO, on utilization of sulphur by rice in red sandy
loam soil. J. Agric and Biol. 22: 75-79.

Prasertsak, A. and S. Fukai. 1997. Nitrogen availability and water stress interaction on rice growth and
yield. Field Crops Res. 52: 249-260.

Rezaei, M. and M. Nahvi. 2007. Effect of different irrigation management methods on water use efficiency and
rice yield. Agric. Sci. 1(9): 15-25. (In Persian with English abstract).

Sadrzade, S. M. 2002. Investigation on the effects of nitrogen and potassium fertilizers on yield and yield components
of Khazar rice cultivar. MSc Thesis, University of Guilan. Iran. (In Persian with English abstract).

Saha, A. R., K. Sarkar and Y. Yamagishi. 1998. Effect of time of nitrogen application on spikelet
differentiation and degeneration of rice. Bot. Bull. Acad. Sci. 39: 119-123.

Schneider, A. 1997. Release and fixation of potassium by a loamy soil as affected by initial water content and

potassium status of soil samples. Europ. J. Soil Sci. 48: 263-271.

YA


http://dx.doi.org/10.29252/abj.22.2.168
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.4.3
http://agrobreedjournal.ir/article-1-1009-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1399.22.2.4.3 ]

[ DOI: 10.29252/2hj.22.2.168 |

VAL Dlls oY o5lad ep 53 5 Ty il 011 215 ke 8"

Taghizade, M., M. Esfahani, N. Davatgar, and H. Madani. 2008. Effects of irrigation management and
nitrogen fertilizer on yield and yield component of rice (Oryza sativa L.). New Finding Agric. 4: 353-364. (In
Persian with English abstract).

Tran, T. T.,M. Nakata-Kano, M. Takeda, D. Menge, S. Mitsuya, Y. Inukai, and A. Yamauchi. 2014. Nitrogen
application enhanced the expression of developmental plasticity of root systems triggered by mild drought stress in
rice. Plant Soil. 378: 139-152.

Watanabe, H., Y. Kakegava and V. S. Hong. 2010. Evaluation of the management practice for controlling
herbicide runoff from paddy fields using intermittent and spillover-irrigation schemes. Paddy Water Environ.
8:81-90.

Yazdani, M.R. and R. Asadi. 2010. Evaluation of response of rice lines and varieties to different periods
of intermittent irrigation. Final Report of Research Project. Rice Research Institute of Iran. Rasht. (In

Persian with English abstract).

YAY


http://dx.doi.org/10.29252/abj.22.2.168
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.4.3
http://agrobreedjournal.ir/article-1-1009-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1399.22.2.4.3 ]

[ DOI: 10.29252/2hj.22.2.168 |

TVPAIAY (VAR ¢ Gls 5 Lo piesen 5 (w3l 5 s 3 Shes s 355,25 555 5 oWT s 1"
Effect of irrigation interval and nitrogen fertilizer rate on grain yield and yield
components of rice (Oryza sativa L.) cv. Hashemi

Kavoosi, M.!and M. R. Yazdany?

ABSTRACT

Kavoosi, M. and M. R. Yazdany. 2020. Effect of irrigation interval and nitrogen fertilizer rate on grain yield and yield

components of rice (Oryza sativa L). cv. Hashemi. Iranian Journal of Crop Sciences. 22(2): 168-182. (In Persian).

Irrigation water deficit is an important factor that affect rice production in the world as well as Guilan
province in Iran. Intermittent irrigation method can be applied to compensate for the water shortage in rice
growing areas, however, it would affect other crop mangement practices such as fertilizer application and
mangement. Therefore, this experiment was conducted to determine optimum fertilizer nitrogen requirement in
different irrigation regimes using split plot arrangements in randomized complete block design with three
replications in Rice Research Institute, Iran in 2015 and 2016 growing seasons. Irrigation regimes included at
five levels (permanent submergence, intermittent irrigation with 5, 8, 10 and 15 day intervals) were assigned to
main plots and nitrogen fertilizer at sixlevels (0, 30, 45, 60,75 and 90 kg Nha' from urea source) were
randomized in sub-plots. Planting, crop husbandry and harvesting pratcices were done according to RRII
recommendations. The results showed that effects of irrigation regime and nitrogen fertilizer application rates
were significant on the grain yield, biological yield and most of the studied traits. Among irrigation regimes,
intermittent irrigation of five days interval with 3278 kg.ha' had significantly higher grain yield. The highest
grain yield (3388 kg.ha*) was also obtained from application of 90 kg N.ha. The irrigation water consumption
in intermittent irrigation with five days interval was 379 m3.ha! less than permanent submergence irrigation.
Regarding to this fact, that highest grain yield (4335 kgha*) and highest water productivity (688 g.m) beloged
to intermittent irrigation with five days intervaland 90 kgN.ha application. This combination of irrigation
interval and N fertilizer application rates can be recommended for heavy textured soils of paddy fields in Guilan

province.

Key words: Intermittent irrigation, Nitrogen, Rice, Water productivity and 1000 grain weight.
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