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Figure 1- Meteorological information during the growth season of rice in experimental site
(2017 and 2018)
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Table 1- Physical and chemical properties of soil in the experiment site

ST olge ORRVS célb

Jw @iz JB wly iz BB jhud (a0y9) ()59 5% (w0y3) SL sl SS9 Sl SB

year K (mg kg™ P(mgkg?) (%) Organic pH EC Sail
matter (dSm?)  texture

2017 280 178 0.184 14 74 12 Clay
2018 290 17 0.155 112 74 112 loam

ui'.iLn)‘i 40 oolainl 8,40 of et Slaogas =Y Jous
Table 2- Chemical properties of water which is used in the experiment

- e Slge J5

ol g R o 02, o ol ©lilgw A wbay e OloyS  amim e

Water e Na" Mg* ca™ SO, cr HCOy co- pH i
type AR (moL?)  (mgL?) (mgLl?)  (mglL?) (mgL?)  (mglL?) g Jol=e
) TDS

(melL™)
c3s1 31 54 18 42 0.42 44 46 12 7.3 598

T by 9950 aalllae 890 Slio (159555 955 5 kel w3 S S pe by iz —F Jgux
Table 3- Combined analysis of variance for irrigation regimes and N fertilizer on studied trait

in two rice cultivars

abgs olaxy

50 ailo olaws

o gl P e Zoyo yo yd aligs wlo,13 (339 2o 6'9""“’ ” W o
SOV. il 9*1; e Number  Numberof ~ 1000-seed lostd i R B
dF ield of panicle grain per weight Cg conter_n in Cu cpnte_nt in
per n? panicle rown rice whiterice
Jw  year 1 44534.2* 2656.4* 15.8ns 1.03ns 0.102ns 0.3ns
Jls J5lo gl R(year) 4 4177.6 768.8 291.1 125 0.1 0.22
sl a 2 2903860.4* 3833.7ns 839.3ns 3.67ns 48.3** 168.8**
GixJl  yeara 2 49037.1** 1922.7% 280.8ns 0.46ns 0.08ns 0.8*
sobel ol Erorra 8 4532.3 550.9 283.7 11 0.108 0.3
295 b 2 20311386.6**  18536.3* 755.6ns 3.33* 3.5* 1.94*
3e8x Jw  yerab 2 1519.7ns 485.2ns 108.3ns 0.12ns 0.21ns 0.09ns
295% 5kl axb 4 164807.8ns 1904.6ns 169.8ns 0.35ns 3.23** 19.9**
& slalxsgsx Jlw 4
yeers axb 60060.2** 1181.6* 246.4ns 0.29ns 0.152ns 0.189ns
a5 ot Erorrb 24 5557.3 462.9 154.1 12 0.044 0.153
o5 c 1 24991.3ns 12139.1ns 4404.7ns 124.4ns 24.7* 12.1ns
pxJw  yearkc 1 1014.3ns 3108.1** 1365* 3.5* 0.2ns 0.49ns
Mdyx gl axc 2 584342.2ns 255.7ns 229.5ns 0.4ns 3.99* 23.6ns
SolfxpdyxJlayeanac 2 133902.2** 903.3ns 593.8* 0.1ns 0.09ns 1.6*
wdyx 395 bxC 2 1635287.2ns 960.7ns 184.1ns 0.4ns 10.4** 10.9*
w8 yx095x Jlw  yearxbxc 2 53665.6** 1042.7ns 236.5ns 1ns 0.02ns 0.49ns
adxog8x gyl axbxC 4 257668* 2679.6* 20.02ns 1ns 3.3** 8.29**
atbeogixed e 4 17678.4* 3636ns  445.4ns 0.49ns 0.06ns 0.49%
year xaxhxc
o3, olasl  Erorrc 36 6079.7 384.7 191.05 0.85 0.109 0.17
Ol s g6 CV.(%) 2.8 7.7 13.3 37 55 135

" *and ** non significant and significant at 1% and 5%.

RN Ju&\@am)o)lows)lawﬁé%;)ﬁg** 97

* NS
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=Y Jgue alol
Table 3- Continued

ool Glgime ool Glpime gy leie (59 slgRe

S qoli az o f‘i“’d""“ J"f‘““ Sl el gy 50 Tp o9t Ty 5 (I PN
SOV. ol5T Slogd @y > ke @iy 0 & A s Ao
dF  Mncontent  Mn content Feontent  Fecontent  Zncontent  Zncontent
inbrownrice  inwhiterice in brown inwhite in brown inwhite
rice rice rice rice
Jls  year 1 7.05ns 9.04ns 0.85ns 3.37ns 5.11ns 0.67ns
Jle Js 1o gy R(year) 4 35 3.7 23 14 23 113
oWl a 2 1134.2%* 886.1** 44.9ns 772.6** 15.8ns 402.8*
GoeixJle  yeana 2 5.9ns 1.44ns 4.8ns 3.04ns 1.1ns 4.7*
s kel ol Erorr a 8 3.7 18 1.93 35 0.6 19
295 b 2 159.3** 610.6* 52.3** 718.9** 9.3* 73.9%*
se5x Jlw  yeraxb 2 2.1ns 6.6ns 0.41ns 0.35ns 0.57ns 0.06ns
295% (5 )Ll axb 4 429.3** 1629.2ns 169.2** 1002.2** 24.8* 81.2%*
olahogheJl 4 2.8ns 3.02ns 1.89ns 7.13ns 3.6ns 1.1ns
yearx axb
o¢5 olisl  Erorrb 24 4.46 25 1.53ns 23 11 34
o) c 1 1168.2* 886.7** 1399.7* 2157.4** 0.41ns 2.4ns
oS xJlw yearxC 1 0.81ns 0.191ns 0.62ns 0.09ns 0.14ns 1.5ns
odyx el ac 2 1224.1** 1011.4** 18.23ns 347.8* 48.05% 26*
S skeTxpd yx JLuyearxaxc 2 2.32ns 0.39ns 1.6ns 7.6ns 0.5ns 0.29ns
pdyx 05 bxC 2 6.4ns 554 5%* 386.96** 223.1* 13.8ns 64.9%*
adyxgSx Jlw  YyearxbxC 2 4.81ns 2.17ns 0.12ns 2.4ns 1.9ns 0.54ns
wdyx0gSx 5yl axbxeC 4 199.2%* 1144.2** 79*+* 801.2** 26.6* 66.3**
$olatheosTesyx Jb 4 24ns 2.29ns 0.6ns 2.3ns 2.6ns 057ns
year xaxbxC
o8, ol Erorr c 36 2.7 23 15 2.6 1.46 0.9
Ol yuntd o CV. (%) 3.43 5.9 511 7.34 42 4.18
o0 0 5 ) Jlais! s 5yl dime g o girayd o 5 ¥ G ¥ >

" *and ** non significant and significant at 1% and 5%.

WAV 5 V¥AF Jlos 59 50 aupe ylo 0 adigs dlaws g ails o Slae il g 4325 -F Jgus
Table 4- Analysis of variance for grian yield and number of panicul in 2017 and 2018

a0 O abgs Sl oy dligs olaxy
et 2l ofsT WAS &4 5o yio WAY @150 AP Sgild o, 5oe WAV Sl o ,Slas
SO.V. ‘de) Number of panicle  Number of panicle Yield 2017 Yield 2018
per m? 2017 per m? 2018
R b 2 272.8ns 1264.8ns 0.005ns 0.003ns
a skl 2 5492.2* 264.2ns 1.7%* 1.23**
Error a (gl sbuil 4 420.2 681.6 0.007 0.002
b s 2 12501.7** 6519.8** 10.2** 10.1**
395% gyl &b 4 1939.6** 1146.6ns 0.09** 0.137**
Errorb 545 oluci! 12 303.2 622.6 0.009 0.002
C oS, 1 13766.1** 1481.2ns 0.008ns 0.018ns
Silx od, Cb 2 1060* 98.9ns 0.638** 0.08**
3¢5x 8, Cxb 2 1951.7** 87.7ns 0.74** 0.94**
adyx095x syl axbxC 4 2086.2** 957ns 0.09** 0.2**
Error ¢ o8, olocis! 18 253.1 516.22 0.006 0.006
Ol pudi o i CV. (%) 6.11 9.1 281 2.87

- . . . PR *x NS
Ao, 0 9) Jlaol e (o o giae g I pire e oS g T 9T

" *and ** non significant and significant at 1% and 5%.
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w255 WYAY g WVAF Jls o Sailis o Slee 5 1¥A2 Lo )0 moje yhe )0 dligs dlowi (ko alie — 0 Joo
1) 5 O3sre 055 «s k]
Table 5- Mean comparison of Number of panicle per m?in 2017 and yield in irrigation
cultivarsregimes, N fertilizer and

30 Aligs dlaxy S gl 0 Slos S gk 0 ySlos

”fg)algt‘)ﬂ Kl)f,e}rm;g ) AP g0 50 e ray
(kg/ha) Cultivar Number gf panicle Yield (T/ha) Yield (T/ha)
per m=2017 2017 2018
11 N1 NS Gilaneh 246.9de 2.569 2.19fg
11 N1 o Hashemi 246.3de 2.03i 2.02h
11 N2 NS Gilaneh 269.8bcd 3.28c 3.1d
11 N2 ey Hashemi 289.6b 3.02¢f 3.03de
11 N3 S Gilaneh 290.1b 4.12a 4.05a
11 N3 sla Hashemi 352.4a 3.53b 3.7b
12 N1 LS Gilaneh 199.5fg 2.043i 2.036h
12 N1 Py Hashemi 250.6fe 2.045i 2.064gh
12 N2 NS Gilaneh 272.9bcd 2.21h 2.22f
12 N2 Ty Hashemi 258.5cde 2.97f 2.92e
12 N3 LS Gilaneh 278.1bc 3.62b 3.60b
12 N3 o Hashemi 279.7bc 3.5b 2.99de
13 N1 NS Gilaneh 185.4g 1.86j 1.93i
13 N1 b Hashemi 219.8f 1.52k 1.54
13 N2 NS Gilaneh 241.7¢f 2.18h 2.20f
13 N2 Ty Hashemi 247.4de 3f 3.1de
13 N3 NS Gilaneh 269.8bcd 3.15d 3.35¢
13 N3 b Hashemi 287.5b 3.14de 3.06d

035 9 adgs 50 alls olaxi AYAY Jlo ;5 qye e ;0 adigs oliai o) 5 (59550 955 skl eSils dlie —F Jgux
als e
Table 6- Mean comparison of irrigation, N fertilizer and cultivars on number of panicle per
m?in 2018, number of grain per panicle, and 1000-seed weight

WWAY o0 yio yo adgs oloas

Treatment) ,Los g 5. abgs yo aild dlusy (p,5) ailo,l3® 439
¢ ) de Number of %Tgle permiin. - Number of grain per panicle 1000-seed weight
drrigation) (s ,tal

Iy 254.1a 103.91a 25.32a
I, 250.8a 101.83a 24.17a
I3 246.4a 101.45a 23.32a
(N fertilizer) g5 ylaio
N1 231.9b 97.76a 97.76a
N, 249.4b 102.72a 102.72a
N3 269.97a 106.55a 106.55a
(Cultivar) 43,
C, 255.7a 104.98a 23.63a
C, 245.1a 99.82b 25.78a

‘C]_ 5 0359y 085 LS 10 p Tl S Ve e g VO B Bras ool S N3 N5 N ey VF 959, ¥V aloll b ‘_;)lﬂj ol e ‘_;)LJ w)m;lg do g
il o o yd i grhaw 58 ayled o (5,00 sire pas saimd L live g, . edls g LS o3, i 5 C)
(11), 7 (1) and 15 (I3) day interval irrigation and nitrogen fertilizer levels were sub factor included 50 (N3), 75 (N2), and 100 (N3)

kg.ha™ and cultivars were sub sub factor included Gilanh (C,) and Hashemi (Cy). Means with the same letter are not significantly
different at p-value 5%.
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Figure 2- Interaction effect of irrigation, nitrogen fertilizer and cultivar on content of (A) Cu,
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Figure 3- Interaction effect of irrigation, nitrogen fertilizer and cultivar on content of (A) Cu,

N2C2 N3C1

N1C2 N2C1

N1C1

D395 355 ws ol lite 51 =¥

(B) Mn, (C) Zn and (D) Fein whiterice

I3y s

il ge do e iy Jliol mhas jo (g s S pas saiaslis g e 0 alie Bgyo L cedile g ALS (o3, Lol C,

(11), 7 (1,) and 15 (13) day interval irrigation and nitrogen fertilizer levels were sub factor included 50 (N;), 75 (N), and 100 (N3)
kg.ha™ and cultivars were sub sub factor included Gilanh (C;) and Hashemi (C;). Means with the same letter are not significantly

different at p-value 5%.
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Abstract

Due to the limit of water availability in rice fields, alternate wetting and drying
irrigation are used instead of continuous submergence to reduce water consumption in
rice fields. Therefore, this study was conducted to evaluate the effects of different
irrigation regimes and N fertilizer rates on yield, and the content of micronutrients in
brown and white rice at Rashat during cropping seasons of 2016-2017 and 2017-2018.
Experiment was arranged in split plot based on complete randomized block design with
3 replications in which water regimes continuous submergence (11), 7 (I2) and 15 (I3)
day interval irrigation were asseigned as main factor and nitrogen fertilizer levels (50
(N1), 75 (No), and 100 (N3) kg.ha®) as sub factor, and cultivars, Gilanh (C;) and
Hashemi (C,) as sub sub factor. Results showed that the effect of year on yield and
number of panicle per m? was significant. The interaction of different irrigation
treatments and N fertilizer and cultivar on the number of panicle per m? in 2017, yield
in 2017 and 2018, and micronutrient content were significant. Increasing the irrigation
intervals decreased number of panicle per m?, number of seed per panicle, weight of
1000 grain, and yield, while the consumption of 75 and 100 kg.ha* of nitrogen fertilizer
increased these traitsin al three irrigation treatments compared to the level of 50 kg.ha
! of nitrogen fertilizer. Gilaneh in all irrigation treatments showed higher yield, number
of panicle per m? and number of seed in panicle. Also, increasing of the irrigation
intervals increased the content of micronutrients in brown and white rice seeds. The
consumption of 75 and 100 kg.ha® of nitrogen fertilizer increased these traits as
compared to the other levels of nitrogen fertilizers. The highest content of Zn, Cu, Fe,
and Mn was observed in brown and white rice at irrigation interval at 14 days and 100
kg.ha' nitrogen fertilizer application. The consumption of 100 kg.ha' of nitrogen
fertilizer increased the quantitative and qualitative grain yield of both cultivars as
compared to the other two levels of nitrogen fertilizer and to irrigation regimes. Proper
level of fertilizer would compensate the adverse effects of increasing irrigation
intervals.
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