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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 1. Physical and chemical properties of the soil of experiment site
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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

il slajles Plant height (cm)  «, sy
Treatments No Nso Nas Nso N7s Neo  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 243 255 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? s = ;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 65, «ls Mean K.
Ih 14.0 15.0 155 16.7 16.5 16.7 15.7b
I2 12.7 135 145 16.0 15.3 153 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 Xt
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

x)lxéjlsdwbjwJ.pp@db.:,lch..’):LSD Q}»J'Twl.ﬂ\ﬁcmifﬁ«;'};ﬁébbafdh&iﬂ?noygpﬁ);
(15 655510 o5t WT 5 () o555V ool5 LT 3) 055, Cutn o5l5 5,LT (l2) 595 g oS 6)L_J‘<I1>V5u b
11; Permanent submergence, intermittent irrigation: I2; 5, I3; 8, 14; 10 and Is; 15 day intervals
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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 slaylas 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.ha!) o35 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, esls Mean S
I1 53.2 53.8 56.7 53.0 53.8 52.5 53.8a
I2 60.2 55.0 60.7 555 54.0 52.2 56.3a
Is 52.8 51.2 50.7 54.0 55.3 55.7 53.3a
l4 43.5 43.2 48.5 47.0 51.8 51.7 47.6b
Is 41.7 41.0 42.0 44.3 44.7 49.7 43.9c
LSD5%= 5.58 52.3a 51.9b 50.8¢c 51.7b  48.8e 50.3d
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Table 4. Interaction effect of intermittent irrigation and nitrogen fertilizer treatments

on water consumption and water productivity of rice

sheliT slesles 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 - Sl
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
Is 172 222 280 348 383 415 303e
LSD5%= 36.1 260f 313e 387d 481c 524b 562a
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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

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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