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Table 1- Meteorological information of the tested site
AARSEARN yrar-yyay
2012-2013 2013-2014
°L°lff’ Cagby, b $lod me’ Cagby, b sl
ol ! O O T ! oo perle peswe Ok dbCesw
Month Sunshine RH Tmax  Tmin P (mm) Uz (mss) Sunshine RH Tmax  Tmin P (mm) Uz (mfs)
duration (%) ¢C) cC) duration (%) ) ©C)
(h) (h)
;Er):e 9.8 17.09 32.25 14.85 0 4.02 12.11 21.75 33.06 14.7 0 351
J;’; y 10.75 222 3298 1576 0 3.85 11.42 16.9 37.02 19.28  0.0003 3.48
3o 11.17 23 3592 1843 0 3.72 12.08 17.75  37.89 18.77 0 3.76
August
IRRS 11.96 22.74 33.72 14.25 0 3.64 10.93 23.58 35.27 16.25 0.245 3.60
September
A 9.87 2751 3131 1253 0.1 332 10.86 18.6 3403 1258 0 3.075
October
oialel 3,90 Jowe S5 L - Jgan
Table 2- Soil texture of the tested site
SE Gos SBedl ey M e sl ol S
Soil depth (cm) Soil texture  Clay (%) Sand (%) Silt (%) FC (%) pw (%)
0-30 Silty clay loam 6 86 8 16.3 5.8
30-60 Silty clay loam 10 81 9 16.5 6.6
60-90 Silty clay loam 9 80 11 17.2 7.3
oilejl 5590 Joro S S 58 Ciluasuuiie —Y Joua
Table 3- Physicochemical properties of the studied soil
SBGes (i y3 oYy (ST o) Jolore S y95S 5 gyl
Soil depth Soluble anions and cations (meg/lit) SAR  pH  ECe (dS/m)
(cm) SOs42 HCOsz ClIF Na* Mg* Ca*
0-30 8.63 2.8 8 521 10 10 1.65 8 0.85
30-60 7.9 4 4 478 4 6 213 7.59 0.9
60-90 5.52 4 2 4.93 10 4 1.78 7.53 0.78
Sl @1 (S g (il Olaogad £ Jgoa
Table 4- Chemical and qualitative properties of the irrigation water
LT Lo
pH dlgf Anions (meg/lit) Cations (meg/lit)
(ds/m) - - - 2 2+ 2+ + + ++ ++
co? HCO3 Cl  SO4 Mg Ca K Na Fe Mn
7.9 0.63 - 3.2 2 1.6 2.4 1.4 - 3.2 0.078 0.014
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Table 5- The Corn crop coefficient at different growth

stages
o ‘\‘.“.J ! Axwg) ’Lya ~‘£L’
iy Jolpo =9 ¥ < shb
Growth st Initial Development Middle Late
owth stage —~ oK = 2
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Table 6- Variance analysis of measured characteristics of corn and water use efficiency (WUE)

EHLIIREY] s =Y
4> 3 Slos Gl I 39 ud, 93, W o POV
e e df JW Y0 Db Jsb / éof)w ol
Sources of changes : Cob length Diameter ’
Thousand Number of Number water use
Grain yield rain weight kernels per of kernels efficiency
9 9 cob row row (kg/md)
(;JL”) 1 187250.899 ns .613.126 ns 5.378 ns 0.900 NS 7.056 NS 1.496ns  0.001ns
ear
Jlo 2, 4 674423.636 361.513 14,711 2.756 2.396 18.130 0.007
(Repeat *Year)
1 - * *
_Ls)_Lgl ) 2 484503282.648 1693115.350 3005;744 71.&44 148.265%* 843.342 5107%*
(Irrigation regime)
ool w3y » Jls
(Year* Irrigation 2 90005.851 ns 36.918 ns 0.011ns 0.133 NS 0.569 ns 0.012ns  0.002 ns
regime)
(Eu“;) 8 85796.546 29.481 0.344 0.106 0.728 0.193 0.001
rror,
* * * *
555 4 22929531685+ OH337TSTT 833928 2LISIT g6 g 2643607 4 g
(Fertilizer)
5 Jls 4 13172.278 ns 3.032 ns 0.239ns 0.150ns  26.816 ns 0.021ns  0.000 ns
(Year* Fertilizer)
355 3 &)kl w23 8 854858.292** 1258.190**  29.411**  1.606** 24.925** 82.163**  0.017**
(Irrigation regime*
Fertilizer)
5y 39965 4 Jle
2 i 1) J 8  42607.988 ns 1.443ns  0539ns  0.050ns 14.155ns  0.072ns  0.000ns
Sk
(Year* Fertilizer *
Irrigation regime)
L3 48 52777.839 2.503 0.119 0.142 3.788 0.057 0.000
(Error)
% CV 36.72 0.79 0.79 2.7 9.97 0.49 1.55

Msime £ NS 4 70 o )3 (g5 et LY o jd (5,5 iz
s=Significant level1%,* Significant level 5%, ns: Non-significant.



1YA9 599 50 — 0l y0 ¥ 0 )led FF uler (S g ol i OOF

Sl Bpan (21,5 9,5 5,Slos gl5al dSKhos i w1 (5355 Blisto ol 9 (6 il va5y Jhime 251 (0 Kiko dulio —Y Joio
Table 7- Averages comparison of irrigation regime and different rates of fertilizer on corn yield, components and WUE

s S 039 EHAIKEY Slass o
oo g (A)Ah b, gl M
1% . Thousand ~ Number ~ Number Cob Cob
Treatments Grain . f f . Water use
i grain 0 0 length(cm)  diameter(mm) ici
yield efficiency
weight kernels kernels 3
(ton/ha) (kg/m?3)
(gn) per row row
okl w23y I1 8.85a 254.1a 50.63a 14.90a 21.02a 51.13a 0.91a
(Irrigation regime) I2 8.35a 240.4a 47.83a 14.76a 20.74a 50.75a 1.06a
I3 1.60b 99.6b 32.06b 12.16b 12.78b 35.27b 0.28b
N1  5.33d 165.6d 34.11d 12.50d 17.08c 43.82c 0.57d
&35 alises zolaws N2 5.69d 178.4c 38.50c 13.38c 17.53bc 45.39hc 0.62c
(Different rates of fertilizer) Ns 6.76b 206b 47.44b 13.94b 18.88a 46.75ab 0.85b
N4 7.43a 227.5a 49.61a 15.33a 19.40a 48.37a 0.94a
Ns 6.13c 212.8b 47.88b 14.56b 18.00b 44.26¢ 0.78bc
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Numbers with non-like characters have a significant difference at 1% level.
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Figure 1- Grain yield as affected by N rates under I irrigation regime (average of two years)



OBD . glils wyd o Ko g S (Jugh ) Ol pad 2 (359555 995 3 6yl SLope3) pls 51
12
11 A2 —I3
10 -
1z 4
2z °
~
£,
<
2 * & w‘—-—-—._._______’
0 . . . :
0 50 100 150 200 250
$O8 Ojg

N applied (kg/ha)

(Tl 93 (ilo) iy Juad Job 45 0lS (T (6T 9 (3595 395 BliSeo ol il Codd @b dily 5,Slos - Y UG
Figure 2- Grain yield as affected by N rates and plant water stress during growing season (average of two years)

Jods a8 ol ol ilazily 5, Slae (6o 45 o5 VVE) o yieS
odnlin byles plo bl sbales o (suid cdl Conl [asuin A
2N2 jlos 0, Shos 050 e wed d gy LB IS 51005 o
04 By im0 5y e ;_j aSol b &S wib oo 1Nz Hlowd &) Cans
Ay Giliel s B o ySles atulys 568 i 5,8 Ll col
bl o2 sless Lo ST uiSio nanlito A Joiz )3 oS psboilen
(12) 60% ETc (o 55 Lo L1y (I1) 100% ET 55 o9
0iSan oanlie @S Lol S 4 )bl w23, balys g5 opl cov
Sleyin b il i 4 8l o (6365 zalow yidn Jloel &S
Olise A0 (gl Deus oo idd (el byl b duslie po 5 Slas
8+ 395 e 5 (05 i) 11 (bl sy Ll 2 5,hee
395 sy Jloel b 5 a3k o JUSa o5 ANY JUiSa S5l
MolS cdls 93yl dualin oy o,y o5 VAS & 3,Slas
P O5ar 255 sy polie Jlasl ol (A5 )3 &S e o Lt
Dgdis yoxie pidin Oy Slas dy (IS i bulpd b avlie
239 o me G Jl5a 0jg g (g 9SS A Jilie I
b lim 59 48 A asuine (SOb Jhgy 4 b Ske duslds
3 obl Sglite (sla WS 55 (g )lows Sglite bS5 ysbicos
12Nag 11N sl 53 42 bgiye &> Jlia (359 (l5e 81> 23,5 oo
059 JBlas ael Ceund 4y p,8 YAF/Y o YAV/Y polio b sy &

(A Jgis) Lol cuwdas (13N5) 48

Syl e o5 Gials e oS win S 5155 ks
dogi e Bpae iy Cumd (g 395 I jl 03hj palie 38
Al i il a8 aS ol by BV cpl ol e 1y ol o
e U a1y oS okl B oty ) 22005 b (59505 058
Laasly g 4l jialS ash s p (60,90 Job daess ;o djluil
algs piwg LacMowl xesd (clp (6518 o) oo b
ool 5 (YEY) sy o dlb slaws e o ieS (VF) sl
Lt i 395 3,08 o 53 (FUFY) o] ey 5 (ND) 355 s
bl ials 598 iy I3l b g del coassas (Na) p,Soks Vo~
oS 5 Najlas o (VO/YY) wbs caydy slaws oy i (Y Jois)
o §9-8 Cadao Ay o ,a5 4 el Canday N1 jd (VY/0) )]
2,50 1,8 by e ).ul_’u_x: lgi o aS iy odgy (S5
I Jsb (595 s ibasine 186 (595 598 clisre o (rizzen
S 33 £, 89 LS V0 s U 50 365 2y)l8 i3l b bl
V) IS Jsrb eyt 45 sogbs s Gl IS0 Jgb
4365 3,8 a5 Jbb 55l ssaliie (6365 Hlews ol 40 (e b
S s lan ol (als 1y IS Job olS U5 51 ey e
5 Cawl @l |y Myl oy ptiin Na e Conl (asedio ¥ gl
Il a0y B en, Sy Loy 55 N2 g Na slales
Ns slosi 45" 6y9-b 4 39 355 a3l plyy )> M jlad als
GBS Olie i 8)5 )13 Bl 03y 53 (6355 Jlow ySlas)
Cawddy N4 d39§)]“°‘:ﬁj)b (pu.(m)m).»ra)fﬁaf '/ﬂ\c) uT g_S)...a.n
oo dy bype (csSo j 2o p S - 0V) o (208 5 el
..)9{ N1 L;.);

6295 ilisee gglaw g (5l Cilie slawa slos Blize I
I3N5 jlos 5 (LS 3 o5 Vo/F) cppiiio 11Ng jlos oS ol )L



1Y 59 poels — 310 50 oF 0 loud FF al> (S g O w5 DOF

Spas ) 50,8 5 Shes (glial Mo e 52 (5395 Wlisko Zohawy 55kl 025y 4d,b 95 Jiliie I ST (G (pSile dunlio A Jgix

<l

Table 8- Comparison of bilateral interactions effects of irrigation regimes and different rates of fertilizer on corn yield,
components and WUE
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Figure 3- Residual moisture at different depths under irrigation regimes and different amounts of nitrogen fertilizer
treatment at 20 days after planting (20 DAP)
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Figure 4- Residual moisture at different depths under irrigation regimes and different amounts of nitrogen fertilizer at 45
days after planting (45 DAP)
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days after planting (75 DAP)
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Figure 6- Residual moisture at different depths under irrigation regimes and different amounts of nitrogen fertilizer at 105
days after planting (105 DAP)
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Interaction of Irrigation Regimes and Nitrogen Fertilizer on Soil Moisture
Variation and Grain Yield under Tape-Drip Irrigation System
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Introduction: Drought is one of the factors that threatens the performance of agricultural products,
especially corn in most parts of the world. Under conditions of water scarcity, the effectiveness and efficiency
of fertilizer use is reduced, especially if fertilizer application is not consistent with plant growth. Among
fertilizers, nitrogen is one of the most important nutrients for corn, and consumption management of this
fertilizer has great importance in order to succeed in increasing the production of corn. Therefore, in conditions
of water shortage, balanced and optimal use of fertilizer should be considered to achieve increased yield and
water use efficiency.

Materials and Methods: This study was conducted to investigate the effect of drip irrigation regimes and
different levels of nitrogen fertilizer on yield and yield components of corn and soil moisture changes at the
Shaheed Zendrh Rouh Jupar in Kerman province during the years of 2012-2014. The experiment was arranged
as a split-plot design based on randomized complete block design with five irrigation regimes (I = 100, I, = 80
and I3 = 60% ET.) as the main-factor and five nitrogen fertilizer level N1 = 0, N2> = 50, N3 = 100, N4 = 150 and
Ns = 200 kg/ha) as sub-factor. According to the Kerman Meteorological Station, this region has a semi-arid
climate with warm summers and mild winters. To calculate the volume of water consumed, potential
evapotranspiration (ET,) was determined using daily meteorological information and Penman-Monteith
method (PM). A sampling method was used to measure moisture at different depths of soil.

Results and Discussion: The results showed that the highest yield was due to I, treatments with 8.85 t/ha,
and there was a direct relation between crop reduction and water requirement reduction at all stages of crop
production. High nitrogen application had a negative effect on yield. Typically, in soils that lack nitrogen, corn
grain yield increased with nitrogen addition. However, after reaching the maximum yield, nitrogen addition has
no effect on increase or yield may reduce. The interactions of different levels of water and fertilizer showed
that 1:N4 and IsN; treatments had the highest (10.6 ton/ha) and lowest (1.24 ton/ha) value of corn yield,
respectively. The highest and lowest grain yield components (thousand grain weight, number of kernels row,
number of kernels per row, cob length, cob diameter) were observed in N1 and N3 I; treatments, respectively.
The highest water use efficiency (1.26 kg/m3) was observed in 1;N4 treatment and the lowest (0.068 kg/m®) in
13N treatment. The results of this study showed that the remaining moisture content in soil decreased by
decreasing amount of irrigation water and nitrogen fertilizer in 20 days after planting. At 75 days after planting,
reasons such as severe water shortages during growth, reduced root density, high water requirement at this
stage of growing season, and the plants need to nutrients have probably caused the roots to absorb as much as
possible of the top three water and nutrient. As a result, the moisture that reaches the last layer is less. The
results showed that in the last stages of growth compared to other stages, the plant water requirement is
reduced and excess water penetrates the lower layers.

Conclusion According to the results of this study, nitrogen fertilizer at 150 kg/ha with 100% water
requirement is the best combination for corn farming in semi-arid climates.
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