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Effect of irrigation and nitrogen fertilizer on grain yield, yield components and dry
matter remobilization of maize cv. SC260

Yy o . \ .
Sl dlds 5 s G g

ol

2y

Pole dlxo Y5+ w\;ﬁ;,ﬂré);,,;gﬁ;,'uu;@JL&:\);ﬁwé\}?wmﬁ&ﬂ;,;j;gg;jwgow;l Y. Dl £ 9P 9 &>
JYA-YAY (I .00 p! (8155

31 23 sgtin dm. il (o 33 3 ;o g 1O a0 bolgs 3 (O DT g Ll 4l 33 039y D y0 S Mo
oo JLEH! g § 3 Sl (8131 9 4510 & Kot WS GT9 U7 (g 5™ (Slgimo ¢ 39 i 3957 D yan § DT Cudgusme
! 13T oIS (53 9Ls™ oustisls 4y 30 1T 91T Jlo g o g‘:.lloﬁ‘f‘b ol S o) D50 50 eKis ook
WD ) G slg 50 Holai ol ST gl 7 ob LIB 3 oud 35 SO 7 coliinl 3390 (il 3T Z yb .l pleil 3 gl
Jols e Jole § <51 53 ooliul B T agby 4ds5 aos3 A+ 91 do ¥+ 3 L SoleT o slez Jold Lol ol
Wy uaby a4l yo Gl slos a5 18 Ol b .09 (HUSR 48 p gl Feeg Voo Fer (104 ) 039 5 edaw Hle>
i D9 A b9 U5 (Soiomn § b W7 L 0 5ot gu 8 Shos (SIS L (1S 5158 (939 Ai1S B Shos ) yibs (511D
T 9 (Rgb) 4SS Ao ) Ar 53 Sl sl 38 LIS 4 &5 9 dBlu XS 00l Some JUES pgw (32 fday S92 Lol plo 4
P59 10 (8355 slow § (gl 4ds o 3T 33 (ST Hlowd 53 OT Lldo (9 oS § JUK 3 p Fgls™ Ve o (G395
Mo o oS 9 (gl 4SS o33 A 53 ST slowd 4 Loy 3 BTG 9 Hleko oy gl heT Cawnky HUS 55 039 s
059 i 395" B g 45 31 OLES JabodT oyl U b 09 gk s wo 3 Ve 50 SHlT ueb s st sk 4 by
gLl HLKA 33 pF gl Ve e 9 V0 (6355 sl cpmt N B D1 1381 (ST Sl slo 3 1) 33 AL Slao 4l
38 0385 £ Tl Y0+ (539 gl § W3 ,F ST 39S g ST LSt Easl 0939 i 395 O pate AL B lie (518 %o
G181 sl by 4l 3 s B 53 339 5 395 peie a1 S 1 Curde 1 0 il SR ST gl ploS
Al oo o9 YL of jmodd 4y 039 53 095 Ol oy FYU 50 duome SIS g (9 pilng N 5 LS 00l Susme JS! g
o3l dumo SIS yger (s 1391 33 3o 31 059 gl 395 B g 45 iy o0y 4 G lodT oyl gld lel p T Cwd 4 ool
Bgh o0 Ve ol 7 i 353 38 ST dgmed” i s ST &) Ealy wesis

WJud9 57 (S1gizm0 9 059 g 395 (I 9 Ll (333 ( gy AdS (Sl Sojlg

sl gn I3l o655 (57 31 o s lie ! WA/ V/Y: oy )b AYAY/N/Y0IE3L 53 o5t
TS oty (ol 5T o8l (55,5528 STl (5557 Gilon (5 gl
(oS 431500) Ol | DB Mol 5 el psle pamil e gl doml s oaDhad 05T o8l (55551587 oSl Ll sel-Y

(abahrani@iauramhormoz.ac.ir ¢ 53 )

YVA


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.2.3
https://agrobreedjournal.ir/article-1-22-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-17 ]

[ DOR: 20.1001.1.15625540.1393.16.4.2.3 ]

AT Olis 3 (P o )led (s 5ls om0l 51 (1) p e alans”

SalS el pan § 15 Sis A5 o jSeny
2 s 3 Shes o )58 b e s Shee
VO LY (oS Cosb ) (g smme 03 oy il 5
Copsby S2alS 5 Sl s gy o sllas Slajles Lo
PP LR &l Sles ( Glidlos § 51 am 5 |3
.(Jun-chen and Dai-Junying, 1996) sls :alS” Ao

JEd Lels 55 055 58 35S 02T 3508 5 05Dle
il b oS 5 s 5 sy 1 sl
5 St o3le d e A5 an e 055 55
by i i 5 bty san 5 ails 5 Shos
Esl 059, Sl 331 0T ogde 558 o STl
oLE olsn i e Rl (gl o L) e
(Hopkins, 2004) 545 o 3 x5 5 s il 55l
‘.rb (El-Bana and Gomaa, 2000) L& s UL JI
S Slej Oy adls 5, Shes oS azils Ol JaolesT
S8 530 8 LS AYO 4y Ve 5105555 e
535 3,5 1y Shal Bl gyl gme sl (3Lt Bl
05955 3,8 &8 Bl s (Xu et al., 2005) O, SKes
Coglin 35 ol s Shae 5150 5 agdle oS s
sV s e (S S b ey oS
S &5 5" i)\ 8 (Foladmand ef al., 2006) ol ,SKan
WSS 055 s ealinwl Jbs JQ:_:H_-?);
e 03378 SR 5 easls sy oV (Soren
@)Wujsasu;w\&GgTja.L&Q)w}S«f
by A s e s 5 4l il olS
PS5 ST 4SS50 5o el o ShalS
Lol 055,55 355 O e Al A 5 o 5
338 o olS wodi s yly usby 5 1

5 g b B Okl VR4 ely5 Jle s
5 0kw) s Glaokiwl I o S s e cis
S A5 s oSl 53 Loy XYY e boliile S
5 8Sis 4> 5 U (Anonymous, 2010) &b S | 3
) T ST 5508 5 )6 (Bl 03 5y St s
R L

Yva

-

oo

N s 55 e de o g (Zea mays L.) 5,3

O CslS Oloj a5 Ly 45 ol i 5 kS
Lo paben ¢ lams SLa 25 5 e 53 Sl (S
(L, 2007) 5,8 51,5 T 5y S Npb tis
e SR o e S S (S S
AL A Cul gislaS Slu Sy o 1S s
i (Lauer, 2003) 3,15 4515 3, Shas s (6, Satr
S by as Wl e Bl Slej St
El B b5 oS 5 a8 Iy 2alS sy b
( Sis (Benjamin, 2007) dab awils ) OT Cdo
e Jolse s 4 S 50l e a5 5 1)
(S ity O e s (S e 5 S Ll 5 o
Ozturk and Aydin, 2004; Villagra ) .S ESEC
OlSen ph—es .and  Cavagnaro, 2006
Ol s 45 W5 S 5,158 (Mojadam ez al., 2010)
L oS Sl 5o oled o S5 5 6555 50
5 el Al o BLE| Lt arlge  Sist 25
S W3 S g5 (Edmeads et al, 1998) ol,SKan
VWV s gd> 5o ngjf&buﬁ&)iajb:ﬂw
sodd 4 Ko el ol &S Wb o 2l oo
Dhillon et al., ) 0l,LKen 5 03 .3l SKas 0l
Lgqu)}_@.B 33 U aS Wsls 5,158 (1995
o S D)3 3038 5N iy 5 as S
)IﬁwTuwyﬁ)aaL;d:)l:@ijm
Vafabakhsh et al., ) O1)LSas 5 jidw Uy .5,8 o
SlS s o (S 5 Sl o sas 53 (2008
o A S S s L aS s S
D53 6 5 et e L Jb s NS sLre 1 K
(Bahrani ef al., 2011) le_i.us 3 e .:J_f@
S Jol s 5 s ol 85 oS s ST 518
LS (ol o g3 08 0 sk, 5 (28 Sl
o:LA:A_?c.eJLZ:ShQTQ\ﬂg-L;‘J{aL:f)ASgMﬁ
Ca 35, e das o ol 331 1) Lasils 4 oSCist


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.2.3
https://agrobreedjournal.ir/article-1-22-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-17 ]

[ DOR: 20.1001.1.15625540.1393.16.4.2.3 ]

"&ls :ﬂ»&ﬁbjjjvj J;jé)l:{T Ol 51 !

00335 a0 eslial 3 50 D53 03,
lin (35 pl o YP S B slails )3
Jﬂdm)dmébujﬁrjﬁwé‘ﬂ
SAARIES-SESTERUPS W (’4—3? Sl 3l 58
S 3 5 A1 5, S L Ly 5,100
Ol (L caplinl o ablie 43 & Al
Dehghanpour, ) 5 35 s oS oliils S 5 Olul 5
sk 5 ole 510 55 Jlu g3 a5 552008
W el T s 4 8 dle 55 &7
Lgbs sl ode V7 S o a3 las S sluw
St L b a by Cia DS e s S
Cein oS5 L ) o e (Sl VO Aol 4
5 Sy el canlio g g ar g L) e e 55 6
6,8 s gl ds 4 § b s (6ls 5 05
s, S plea LT Cos gl 8751 T 558
Aol 2 V0 5 o G S o IS Lt oSS
)Jﬂjsjgu)\ﬁoleéjwléuQ;&g
Slo s oy p0 4y b S IS (LT b 8 8
Aol L (Tape) S wy sla )l 3l ealinwl L
1255 il a3 Yo L5 5 e e Yo (slad 3t
Alous 55387 S 03lizal L g5 S 4 (53955 T pn
aal sl m S by el g A T
SN aslisy Sose o ols m s b LT s
(538 Smsh ) Ao 33 (615 4 ged e Ay 4 ST
AT Gy 5 abasly Sl eslamal b o5l 1 8 STl
.(Alizadeh, 1996)
6m=%x 100 )
¢S 0 Wet soil ¢ 555 Sosby Loy Om
O e il o St ST O35 Dry s0il e s 4
A dloes o adal) leslaal U 55 ool T T

.(Alizadeh, 1996)

YA

mwlie p3lie Lol ed cowlis glay o U gl
o235 el Slealinal poman 5 055 50 555 5 e
SalasT adaly cmen s il LKl K15 e oy
503050 5305955358 5 T gy e 3550 50
OT 033 5 pp3s5 a0 a5 L YP S S
Odd Coslae 5l bl (T Oo s 5 g g 46,0
255U S S e sl Gl L olS s,
AL g $o 0 oSl slaiS
Jolize 51 sy ielasT ol (sl 5l o
2 0535 el sk 5 (g)LT (il sla 3
cbya Jbs IS (gl gme 03 Shas gl cails 5 Shas
5Bl 5l St a3le sz JLI 5 oS 459,87
0345 Y&+ w!;ﬁrj)@)s):obgfj

Ll

by 59 9 3Mg0

oS iils GUidios — o3 g 4o )50 53 Goiowd

Jsb U 5l Aoty oSl 55T o&ils (65 ,5L287
Bl g 2 e 9 4l YT 5 a3 OF oLl e
Ao AV Glys mbaw e li )l g 4R35 YT 5 4504
ol Uy in s aalad 53 174 V¥4 L 5 s
Je il gn SNl At ol e e e
Wl ol 1,1 &S Jgds s ol T (gl o]
Trb cIB s edi s 2 bl ST O g 4 ST
A 1SS Sl o ol S slacS
VoSl T e e Jols Jol slos S
J_wo,;> (MD4)A 3 (MD3) %+« (MD2) f+ (MD1)
Sher ol o p sl S 5 S b, adss
YO CN2)Ye s (NN Jolds 055,25 555 oo
AL 035,55 58 53 p 5 S (N4 Y+ 5 (N3)
o5b 5 ) Bl (LA Ol aw 53 &S 0l ata S
ol 5 i Glas S s s O e 5 S
QJ_.@«).L{@_&K,'\J_,SSL;Q}A;T@&JLN\

(Y Jod) Ll


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.2.3
https://agrobreedjournal.ir/article-1-22-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-17 ]

[ DOR: 20.1001.1.15625540.1393.16.4.2.3 ]

VYAV Olins ) oF olei Ar.b:_};ua A "":"_}'l‘ LSC‘)) r)l& Alqu"

Table 1. Meteorological information during the growth season of maize in experimental site (2012 and 2013)

Jl obe S slos Sl iy glos S0 los ks St oKl ST olele Kl
Year Month Minimum Temp. (°C) Maximum Temp. (°C) Average Temp. (°C) Average Rainfall (mm) Average sunny hour (day™)
Jun. S5 22.5 28.5 32.6 0 10.73
Jul.  shs,e 23.0 28.1 25.5 0 9.98
Y. Aug. 5 48 152 28.2 22.0 0 10.05
2012
Sep. 9.8 21 17.9 0 9.69
Oct. T 44 17.8 11.2 0.78 8.15
Jun. S5 214 29 24.7 0 10.5
Jul. s, 222 27 243 0 10.5
Y4 Aug. 4o 19.5 244 21.9 0 9.34
2013
Sep. 14.5 21.5 17.2 0.27 9.18
Oct. o7 4.6 17 11 0.5 8
ol 5T 6l Jome ST ol ez =Y gt
Table 2. Soil properties of the experimental site
Gos o o S A s gLl J50ds s Ses o LB i o JB ey
Depth <% Clay  Sand &= <k EC SP N 0.C P K
(cm) Silt % () (%) pH (dS.m!) (%) (%) () (mgkg") (mgkg")
0-30 44 34 22 7.64 0.57 54 0.02 0.38 8.5 250
30-60 42 44 14 7.73 0.42 66 0.01 0.20 4.5 120
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Fig. 1. Grain yield response to moisture depletion of soil in maize (SC260)
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Fig. 2. Grain yield response to nitrogen fertilizer rates in maize (SC260)
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Table 3. Mean comparison of plant characteristics of maize (SC260) in interaction effect of irrigation and

nitrogen fertilizer treatments (2012 and 2013)

&ls 538 05 S5 g s Shes als 3 Slhee Csls e ls
A s I 3 @l sl 1000-grain weight ~ Biological yield ~ Grain yield Harvest index
Plant characteristics No. grain.car” (g) (kg.ha™) (kg.ha™) (%)
Treatments il sla,les
0538255
N fertilizer ey
kg.ha' Irrigation

150 Ao ,y5Y s g,LT 501b 221.3¢ 13801c 7556b 52b
200 by alss 514b 239.0b 14110b 8171ab 53b
250 Irrigation at 20% 541a 260.9a 16732a 8700a 58a
300 (MD) (MD1) 549a 261.9a 15152ab 8877a 57a
150 Ao ysFe s LT 498b 228.8b 13441c 7229b 52b
200 by alss 501b 235.6ab 14332b 8055ab 53b
250 Irrigation at 40% 514a 240.7a 15952a 8410a 56a
300 (MD) (MD2) 522a 243.1a 16200a 8432a 56a
150 Ao y380 3 g,LT 483b 212.2b 14332a 6914c 48c
200 by alss 460c 225.6a 13831b 7521b 54b
250 Irrigation at 60% 485b 231.9a 14460a 8330a 57a
300 (MD) (MD3) 491a 214.8b 13832b 7521b 54b
150 &t yshe s o,LT 403c 202.3b 13171b 6533b 49b
200 b el 481a 219.1a 13841ab 7033ab Slab
250 Irrigation at 80% 460b 223.4a 14072a 7395a 52a
300 (MD) (MD4) 464b 203.1b 14101a 7428a 53a

L, gyl gae gl M))@‘JL»‘}‘CE—N}J dg.;bé\wl: L 05T bl s (ki &S 2he o ‘5\)‘:45‘5_&&;5@ Ogw 2 )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range

Test. (MD): Moisture Depletion
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Plant characteristics (%) (%) (mg.g' FW) (mg.g' FW) index (mg.g"' FW)
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Treatments
03555355
N fertilizer STl
Kg.ha Irrigation
150 sosby adss Ao oY 5o HWT 0.66¢ 3.67c 1.630d 0.985¢ 14.18¢ 1.252b
200 Irrigation at 20% 0.90b 3.60c 2.483c 1.550b 20.15b 1.288b
250 (MD) (MD1) 2.93a 4.47b 3.480b 1.642b 25.70a 1.391b
300 3.09a 5.56a 3.768a 2.127a 26.41a 2.100a
150 sk Al Lo yoF s LT 1.24c 3.7% 1.438d 0.840c 13.53¢ 1.117b
200 Irrigation at 40% 1.81b 4.00a 2.457c 1.480b 19.64b 1.205b
250 (MD) (MD2) 1.84b 4.01a 3.480b 1.620b 23.49a 1.370b
300 3.97a 4.04a 3.706a 1911a 25.25a 1.664a
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300 4.02a 6.54a 3.44a 1.487a 20.08a 1.377a
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Effect of irrigation and nitrogen fertilizer on grain yield, yield components and

dry matter remobilization of maize cv. SC260

Haghjoo, M." and A. Bahrani’

ABSTRACT

Haghjoo, M. and A. Bahrani. 2014. Effect of irrigation and nitrogen fertilizer on grain yield, yield components and dry matter

remobilization of maize cv. SC 260. Iranian Journal of Crop Sciences. 16(4): 278-292. (In Persian).

Nitrogen management under water limitation condition is an important factor to obtain high grain yield of
maize (Zea mays L.). To study the effects of irrigation and different nitrogen fertilizer levels on dry matter
remobilization, grain yield, chlorophyll and carotenoid contents of maize c¢v. SC 260, a field experiment was
conducted in Research Station of Islamic Azad University of Shiraz, Iran in 2012 and 2013. The experimental
design was split-plot arrangement in randomized complete block design with four replications. The main plots
consisted of four soil moisture depletion (MD): MD1 (20% MD), MD2 (40% MD), MD3 (60% MD) and MD4
(80%MD). Four rates of nitrogen fertilizer application: 150, 200, 250 and 300 kg.ha’1 were randomized in sub-
plots. Results showed that grain yield, biological yield, chlorophyll index, chlorophyll a, b were significantly
higher in MD1 than the other treatments. However, the highest contribution of stem and leaf dry matter
remobilization to grain and carotenoid were obtained in MD4 and 300 kg N haand the lowest in the MDI1
treatment and 150 kg N ha™’. In general, nitrogen application increased all traits of maize; however, there were
no significant difference between 250 and 300 kg N ha™ Nitrogen fertilizer relieved the negative effects of water
scarcity and 250kg N ha'at all levels of soil moisture had the greatest effect. Nitrogen application at each
moisture level increased the proportion of drymatter remobilization to grain yield, and the greatest contribution
of remobilization was obtained at the highest rates of N fertilizer with the highest moisture content. Results
showed that increasing nitrogen application enhanced the contribution of dry matter remobilization to grain

under water deficit conditions.

Key words: Chlorophyll content, Harvest index, Maize, Moisture depletion and Nitrogen fertilizer.
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