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Effect of irrigation regimes on yield and quality of forage maize
(KSC 704) in Rasht region in Iran

f .. Yo Y . VL, F
GW‘QMJ @»bﬁ‘ﬁvwcwb@g&ocgj&ym

o>

A_EL_'”:(v~\°JIJSQK;:_M)Q)Au,l;g;_:&,nfpj_il»c,“;)lﬁﬂsu‘.{j);\.\f“\f (Slesol .p g b plga .o b S .E Sy
AT (M0 .0l (25 pole Ao .o,

(Yot ol p8 ) (SlaBale 333 DLl § c0li g gt O o § iS00k 3 5o » (ST (Sl 5y 1 (wi g sotao &
pode ouKES  JLados 430 38 5 =0 dow by (DLl JolS” S gl & b IB 53 1FAY 8 1PAT S Jbo 33 alo3T
9 (12) vmo 3 YO (M) hols™ (5 laT (I3) o33 0+ 13l Wdgr Dole  LhalodT (S slow .o 5 plonil O oI5 (85 9Les
31 L Laodld o o (il 519 4 308 gl .(10) (m9) ST Oaw sk § & w siwd b Cugby adsei (I1) wo s Y+ -
29) Blw &is O39 9(Me 30 &0 Jlods | gtaw 33) Sl T ST (5190 3@ (B Lo 9 I coiig p Olim § iS00k & s 457
slde SoksT Ol gme sl b 45 318 VL5 Dlho Syl duglio. i 5 5 5 (3T slowd Wb Coxi (o yd gy Jlos! glaw
9 A (i il 381 (510 Jae sobay I cplig ¢ Oliwo 9 LSBT (8510 S0 yabay S XS (939 hoyd g &Xis ool & los
SIS mixe g S S 0939 9 5 op9 .y O jae (i o3le & jKhos 5 3 (12) Ao 33 Y0 5 (I3) ol (ol (Sl sl
(10) s> 9 (11) o33+ + (12) o33 Y0 (I3) Jol5™ (5 3ksT o 38 U5 coniig Ol jwo § i 08lo & ;Ko -puiloo AKDIN
5290 @ SLB el .09 Ao 38 U+ §O/F £IY © § JUKB 30 £ 5 gl V-£VA/E 8 1YVT0/T EAEAIA NOAAE/E i 5 &
0 50 g P oS UL b i 08l 3 los 45 3 DT (5390 5@ 3yl B 5 513 Sy T B slew Wb i sy &
Sy @l ol g .l oudlin (I3) o5 (55baT Jlowd 38 Caosio 1 @ 5ok YIY b OT (9 sios"9 (I1) o3 1o+ Hlowd 5
o ymd il Cugb s adsti o 33 YO el 3 (S oleT o ol b iy dilaio 30 T d9a08”" Tl gl 50 &5 iy o0 33 4 oo
30 S (5 9 9 O w09 S 00k & Kot 3 518 e AL 09 (T B e 38 (292 Wy (el Ol 0 5
OIS drwgi 1y (Slddgle

LS digle o Klos 9 (ST o (T (639 04 (Ll (i 9 9 «BLII 1 Suls” Slao3lg

Asly o DS B> (55 5 hasy Cislas o pee TP o jlad Gl b ) g it lie WAY/E/D 1 o Gy ATVARVA) ROERPIy
(mhbiglouei@yah00.com 1G5 S ) (08" 45180) (021 SUL 3ol 5 ol psle pammil guae) IS oils (535518 0l skl -
NS o&ils (53,5518 0uSKsils g 0 Y

S ol (53,5La8" 0aKtils g jo ¥

S oKl (65, 5LES 0aSKiils HLisls —F

Y41


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.1.3
https://agrobreedjournal.ir/article-1-53-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-30 ]

[ DOR: 20.1001.1.15625540.1392.15.3.1.3 ]

WWAY Sl o osle coas 3l dl 00l (o1 p ke el

Cais AalS 48 4 8 s 5 L S (5l 4t
2 s el Ll 53 Shas (gLl
2 o (b AS bl oS LT L i
o308 L aS Sl ol b esls DLl 0 polas )
S8 ) b RIBIL 5 S5 e OT S
ol 3l Ao 3 PA S S g ol OT L
3 ¢+—b (EnglishandRaja,
—il;T b (Pandeyer al., 2000) ol,LSen
a3y b oo 6)L:‘.Tr—{ sl Lo

Cel OT Wi 35S 48 Wdw )y des ol 4

1996) «_ils

ptie Sl gy 5 (G 3 sh o ol i a3le jtalS
. b (Nabati and Rezvani Moghaddam, 2006)
S35 08 g 050 S G5y Sh A 5L
S LS s ol E e
5 sde S (6l 5L 5, 5 DT lida
sl Bl ol 3l gyls ne s b e
534S W3 S 5158 5 (Asayer al., 2002)01,5an
T ealS (Festuca arundinaceae) ks (s S
(3 s ol e A Rl el s)leT
c.\_glio_auz.aljj\_&aﬁ(l_ﬁ-&;sjﬁajﬁw
&.ﬁ.ﬁ-wu:;&w‘@Tg}lea{\J_&):\ﬁj
O SKan 5 ol o > ol Y
V_fjjl U, L (Haji HasaniAsl et al, 2011)
GoleT lasles 3 1 i Ol e «y3 55 )LT
e ST ) e e Jee V0 s VY A Sl
oy Ao 3 VYT S AY/EE YN s 5 e
= s S oLl b (Caker, 2004) STl s 55T
Sl ol 5 S 34 S 4S5, S 5,158 )3 s
oausjﬁhﬁcﬂj)cﬂ.w)bfyﬁgT
Olaie 5 el s J2alS do s PY G YA 1, oSist
1y susby 2o S1(Jama and Ottman, 1993)
A4S Al )5 9 A0S el oy 3 Ay ad gl dl
ol eSast 0y ad o ol 53 oLl s U
(Yazar et al., 1999) 01, 5 5150 das oo 2alS

V4V

4oNao

e S Bl o.(.v (Zea mays L.) &)
ngq_l:.&uJa{\J_i):dﬁ._w\rbjoij\q.lﬁ
Bad pa Ay Gladgle 5 Iy Oy 4 glsn
o gladlo s les Ll g S,b Ol zalS”
ST Oslan sl 0558055, Gl 5 g &S )
o DT e 5 g Sl (x5 et
ST bdas oS (5 pme oS 15 (63,5087 dw 4 4Bl
3 gdous Sl Lol 0303 515 O e GliwT s WAl
Lo, Kal) an ol cmws (sl T T e 035
g I ST s 8o Gl
3 il O g a5 350 OLLE ciS”
Cogr Sl b V.ij)&w..a:\.a)l.(abd\
S5 0t PRI L pl 5 i s A5 5

Al ST
o135 (Curran and Posch, 2000) _j 4 5 01,5
3, es slyls b o5 gl e oS a8 s S
5 (YU e b)Y (6551 0 5 VL i 05k
SN 5 s 53 o sllan as ) shie 4 (ST U
a3 55 s Ol Uil 4 b S5y ol L5L
S 15L ml gl le OLalE L 3l i 5 g
== AU 5ljT s (Panda ef al.,2004) Ol )LSCes
Ao )3 VO 580 FO O )l o) ol T Hlas
s 3 53y (S 3l aslizal LB Sy sy ads
05755 L1 S Jods 53 Cusb) w55 5 03508
T 0 aS wBl s LT s S Lo —
Csb) adag Aol e )5 Ul Sl glado
¢S oslawl B by Ao ys FO 51ty 4 ST
CL.»\S,J)_;,PJ:{\_A;T@Q'JLW\J_:.J_W,'
oYL (Doorenbas  and 1979)
Ao ys P .s;-b-m}édj\mcajlsajbsﬂwu\}f
5 ISl dT ey S asli B T

Kassam,

5 sl gz 31 (Stockle and James, 1989) e

6‘4—9}1.9@)35)&6})]_:‘)6)‘_:‘-(?_{


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.1.3
https://agrobreedjournal.ir/article-1-53-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-30 ]

[ DOR: 20.1001.1.15625540.1392.15.3.1.3 ]

odss S agl Sy (6508 palil gr ol 1 oS
ol o @141 &S Jgda s
L #oles folS slacs b, lea B s el
1els T les Sler 0T 3 5 A8 plil 1SS an
Loy (I) Vo 5 (1) VO (dals) oS (5, T (1) 0+
O3 slad 5 @S s JoBosb) o iy
by Candy o 6l Lis g (Io)(r—lb)&)‘.ﬁ.‘i
Gl ki oslizul 28 S sh 5 e sl I ST
abi 5 (FC) sl b b a Lo 05,57 Gt
o\t 4o oK 51 (PWP) = ;:J.o};
5SS L Cusby Ol e 9 i oslazul (Pressure plate)
Cmisby O e bl (sl B dsloee b oy
grj\agafj.;wjﬁlﬂg;_g}).séﬂ_ﬁ-
Ol s T s oy VAN Y08 5 5
sdsl sladle js Cals Ol )s &Sl S5 Cugb)
IHYNRWITS L 7A) P A VAL AR S B VS| £
j\éj\aﬂdﬁwu\jdfu-dﬁ&f}m(ﬁ-
A3 8 e S e Sl 0 SR ST
GOl g 2 3 5L 3,50 OT s dloms (1

(Alizadeh, 2004) &3 5 oslazal (V) alasf, I

FC — PWP

n=————
100

bl oy,

A_E.EJJJ SSLs C;_:)L) L.f’)j M)bFCG(J-'LAk;?A)

BE) S C._:)b) =35 M)JPWPQGQ‘))' ;,._.9‘}.19

.pb.Dr.F )

A S ;.;T yld— 2+ Dn

S g plb o gzins ¢ P (ils (53,05 i
(o dhon) 4ty 30 Gose DI o(eaSe el 0 5)
JLasl s (Ao y3) STl Cugb ) adss o o F 5
sl o:u.u\l_gwiiuﬂsuc;;u@j\ o
sl b 8 el slaty (s )0 4 55T
b 53 5555 2 53 5L 5,50 OT Hlae (LT 5o
Jlu 53 ;o 53 (olT Calidee lajlas 53 i 0)93
Sla S 55 (Y Jpdr) dos 8 aabos 2lasT
¥ dsder 3 ialejTae )50 ST glad 5 S5

OJLAT )\ o= &LA)T de 92 jﬁ DL ) ol 45‘)‘

YAA

)lﬁdbb}ﬂ@)b})bé)t_f.\'c]aw&;j‘
;.;T)'l oA 4 S (gHles L ils Ol 5 Asls
;ﬁj—"—:“:{é‘)""}—f°°)—{¢*—;li)°‘)5§j—~m
Qi)\_iij.:}_:&:éo:l_o:d,ﬂw
s Jlezr S b 5> (Simsek et al., 2011)
3315 6LE ST 5L do,s Ve sV Y0) 5,LT
oéb-u)bd%SHUJ‘J)‘}‘;A)J.!J)}AQJS
@M)M}J\"JW}J(W}J*?/D)W
LS T 55 a3 YO Sl 3 (A ys YY) 0T
AT S
Eloo o onlinul 350 sl el 5l S
e 3l ang oslizal 5 (6HLT ST Ol ol 5 Shas
:&WQ)qu@\(gTéjjoﬁ)gT
oo s b 5588 50 LT OT (o508
ol lny 55 ol oLl 10T iS5 oS
G5 | 3l Cods (Ehsani and Khaledi, 1996)
iS55, Sdee T 6“3—15)J:3:\5 IR
)JQT&)}OJ_@LSLALPL&GEJJ\jleﬂ}lSCJ)J

.Jﬁw)&\}a}g.ld‘b”\}i

b g 9 g0

as im0 3 WAV 5 \WAZ cladle 5 aabesT o

,;oy__?ati_:;u@”ufr,m,&m;dutu
}D)JVV)J&LA)T&‘P‘J_,QAM‘J’-‘MJ
Jsb aids¥q ga>,5F 5 Jli 5, 4ads A
;wTCu:)\,a.\.:étj@,;;_;,wqm;\ds,;
MM‘&\)\J&LA&‘@‘}A—VQ)J?
o:ﬁé\diﬂmrﬁlymfwi)}&fﬁé:}q
i3S il bl a5 OT Ll 5 5l
el 0,8 LAkl U b e s oSl (sl
W dla ) Kl sl alle SLL Ol e
Cd b e85 (b s oL Ol ddl oo e e

elaiT gl Jle 93 5 wlale glaans H5 (glas ole


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.1.3
https://agrobreedjournal.ir/article-1-53-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-30 ]

[ DOR: 20.1001.1.15625540.1392.15.3.1.3 ]

WWAY Sl o osle coas 3l dl 00l (o1 p ke el

SV 5 S 20 e e 3 s s s
23 > Dy gt d 5 S 3 S W3S D50
Solm Sy e a5 Lk g Sl (6 e Sl V=Y e
Sl lsdlos, 8 5 (L8 VA o o 53 53
(o550 e V) LS 53 03555 (wf}":—{ ¥7 Ol 4
S sl 035 J gamen LBl 0 b 0]y Hl 8
s> O 92 4o 3 (Majidian and Emam, 2012) 4ls
Seb sl N o, S ajle 38 o
Ll adle sl s,y Codo S| e _S5kaiy sbay
B ol ey e 31 5 in 5l V¥ £ )
3T S 5 O il o8y oSt 055 el 6
s S S el Sl gl S
:\J_?dﬁl_w a0V by jo el u A LU
355 Ao Lads ga 95 Sl ey ks 0l
2 05 e S I 5 68 il oS
A s (Dl ST S i 05 4 pls’
0l S 3 5 o Sl eslinal L ods ¢SCist (slads gos
Ol 68 o35l (6l 535 o laT s b oo
S s o Olosle oRab3T & BUI 5 055
o9 Seslaul Ly 59 1 Ol s ks syl (O1,45)
PertenInformatic ) ol&ws L o8 09sbe i (b
Jafari ) u_s g 8314l (8620 Feed Analyzer
Sl eslitul U 0la o 5 O3 Ol je et al., 2003
S o305 sa g Dgsle omie ik s
sla e ls o ol o (Jafari et al.,, 2003) Lk
Ad osliul By ¥ oY Lty 5l sl T sos0 ¢
O5a3T &1l 3l ooy .(Scpaskhah, et al., 2006)
oialasT glales o1, S5 5 olaabl 5 o b,L

Jdow 5 a0 as L sls OS5 e 4 5o 4 o polee

(kg.hat) «SCist o5ke O 5

kT ST 650, (WP)=

oS S 5 S 4 s el e S5l
by f;HS9Y}(°)}‘Hj‘) 09—
.uagﬁgtgu@)&,a(wqguwy@;o
DS e 515 pa slacde w5 (6,8 sl st o
Syt o LS 3 0 8 LSO e 4 OIS,
70 K uSS i Laarty alols s oslizal &gy e
ol 3 35 e PXYIYD O LS e sl g e Sl
SV S e i a3 5 G
‘;ﬁou%ouwsw,w&ﬁ
5 (103388) 40 4l 08 pon Sl dms s § oslizul
Q):Lgc)lja):}:(sljgL;SG)B\{L@'T@}?&M
sl dsl o s cals Slles i BT S o
g:,.w:\{a\.a.s\.sf'-p.w):(aj.sdu).sj.sbf'-dj\);
CilS Aol L i sue 5.0 8 Sy
iy oy SIS (g me Slad Ges 53 e le VY
P RN cfﬂﬁjaﬁéjjbag.wa:b)\}
33 Lads 5 05,5 ¢S L Ol e Sl dmy L AEL ils
PO WA T ol oS5 506 F do e
L Ol jon (Budakli ef al.,2010) Jé s ilu, ,LSa
IS ) S Sl ¥ Gas o b 26 gl (S
O3 Sasles o 4 b S aen s & Wis 28138
e 53 a8l (gl ot e e 5l 6 ()T
Csby 51 a5 5,557 5 () Susb)y doys Vor adis
sde dw la 2o gl o gdle (Al azils 5 g ST
u)aéfuéﬂkgﬁufaszgﬁféf}lf
ST s s ablIE I g0 Sl 4 by S
AN s L OT Sl el L s, LT
om Al 5 20 1/0 bayles o deols i (5,8 0500
s slacade g e g e S5

Y)

(m3hat) LT T ol

o3 s e L 5T ST 55 00 (WP =

(kg.ha) (LT eSas osls Ol o0 - () S 03k Ol oo

()

(m3.ha't) q,LT ST ol

(kg.hat) «SCist o5ke 0 5

5 6T ST g gems 555 00 (WPD=

()

(m3ha?) 2L s ebT oT ol


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.3.1.3
https://agrobreedjournal.ir/article-1-53-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-30 ]

[ DOR: 20.1001.1.15625540.1392.15.3.1.3 ]

Table 1.Precipitation rate (mm) during the growth season of forage maize (2007 and 2008)

May .igus,l Jun s = July s August sl . Sep. s 48
p o 483 Jsl ans p93 and p o an3 Jsl ans p93 and p o an3 Jol ans 95 4n> p o 423 Jsl ans o
Year Ju 3" Dec. 1"Dec.  2"Dec.  3™Dec. 1™Dec  2™Dec.  3™Dec. 1™Dec. 2™Dec.  3™Dec. 1" Dec. Total
2007 yeAr 00.00 2.08 0.10 30.65 12.90 56.85 1.30 3.30 51.50 0.15 0.30 159.1
2008 yrAv 5.20 26.35 17.20 42.80 94.25 26.30 0.05 25.80 0.00 2.00 20.60 245.1
OYAZ 5 \YAY) Hls o ol olT O § ooz 5053 A 53 s T e (LT s sl =Y -
Table 2.Irrigation intervals, irrigation rate in each interval and total irrigation for each treatment (2007 and 2008)
(2007) \YAS (2008) YAV
s 2l 2Tl dbyap db 5o T T g sers Ses 2l 2T ST L0y Jsb 5o 65LT OT § saze
ol T 55 sl Irrigation rate Total irrigation during ol 55 sl Irrigation rate Total irrigation during
LT slayles Irrigation intervals interval™.treatment’! growing period Irrigation intervals interval.treatment’! growing period
Irrigation treatments (day) (m® ha™) (m® ha™) (day) (m® ha™) (m® ha™)
Rainfed(Io) ol O - - - - - -
100% water depletion(l;) — adss7/)++ 2 694.87 1389.75 2 605.13 1210.26
75% water depletion(l,) alss 7vo 6 493.33 2960.00 5 579.48 2897.44
50% water depletion(I3) s 70 10 487.18 4871.80 7 545.78 3820.51
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Table 3.Physical and chemical properties of soil in experimental site

o o eSS EOS S (N)ojsm (K)ode 46 el
Sand  Clay Silt  OC.(%) pH ds.m™ (%) mgkg")
13.00 30.00  57.00 2.01 6.1 0.67 0.177 247

(YA AYAP) LT slagas) 2V F S K gl gle &3 LT OT 60,8 laasli 5 ALE (ol 6SKist 05 coniS St 03l 5 Shas :Kobe - F g
Table 4.Mean of dry matter, quality and dry weight of plant components and irrigation water productivity indices of forage maize (SC704) in irrigation regime

treatments (2007 and 2008)

X
A o~
‘55 ‘:‘5 % .é i o E
e % = > l—)' 5 %ﬁ ;)5 %D
—~ Q X A <= & 35 = PN~
o S ~ < 5 <, 3 e z 9E&g X2E®
= 5 g\i = %D ; 'S ’)g {Sg "58 ,PG'E
2 g = S ~ D 35 o E = Y25 i )2 2
) B g < 2 AT} 2 v/ 32 © LB B -
= s g 5} = 5 B oz 5B < 3 = ? s T
5] ° . o 4 . . ) 5 o A~ 3 g 38 .90 o
3 2 N B N _ 2 K= B 4 g v E = 8 ~ 5 8~ 3 E &
] 4 O oD oa 3. & kS ] < < ) © D= EANRI= v .= O
el CI- L RS R RS BT A S BE G S S L
ol Sk y S S o 3 2 v 8 A s 3% ~E SE® 2505 %
Treatments A = e e e ? » Y% 3 5 ? = ERER=EEC) ERR=EEC) b =
adss /0.
T 15984a 26.2a 4.9b 42.2a 48.4a 6.16a 44.5a 12.8a 3.73¢ 1.31a 2.51d
50% water depletion(ls)
EWES YA
- 14948a 25.6a 4.7b 43.7a 49.1a 6.19a 43.7a 12.6a 5.11b 1.55a 3.03b
75% water depletion(l,)
EWESYARN
. 12165b 24.8a 5.2b 44.1a 51.0a 6.31a 41.1b 12.4a 9.43a 1.41a 3.68a
100% water depletion(l;)
(a23) LT ¢
RO 0418c 24.3a 5.9 44.6a 51.5a 635a  40.9b 12.3a - - 2.72¢

Rainfed(Iy)

L, (g4l pre gl MP@JL“:"CE“J: SSS1s (glaels im0 53T ulasl y clizn &S 2ie (o > 5!):45&&&{71:»0};.«,&):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Effect of irrigation regimes on yield and quality of forage maize
(KSC 704) in Rasht region in Iran

Biglouei, M. H.l, A. Kafi Ghasemiz, M. Javaher Dashti’ and M. Esfahani’

ABSTRACT
Biglouei, M. H., A. Kafi Ghasemi, M. JavaherDashti and M. Esfahani. 2013. Effect of irrigation regimes on yield and

quality of forage maize (KSC 704) in Rasht region in Iran. Iranian Journal of Crop Sciences. 15(3):196-206. (In Persian).

To investigate the effect of deficit irrigation on dry forage yield, protein and fiber content of maize (KSC
704), a field experiment was conducted using complete randomized block design with four treatments and three
replications in 2007 and 2008 at research farm of faculty of agricultural science of University of Guilan in Rasht,
Iran. The experimental treatments included; 50% (I5) full irrigation as the control, 75% (I,) and 100% (I,) of
Total Available Water (TAW) depletion, and non-irrigated (I,) or rainfed conditions. Results of combined
analysis of variance showed that irrigation regime significantly affected the dry forage yield, total protein
content and irrigation water productivity index (P<0.01) and stem dry weight proportion(P<0.05). Mean
comparison showed that dry forage yield, ear dry weight proportion (%) and total protein content increased by
decreasing irrigation, however, I3 and I, were not significantly different. The mean dry forage yield and total
protein content of I3, I,, 100%lI, and I, treatments were 15984.4, 14948.9, 12165.3 and 10418.4 kg.ha'1 and 5.0%,
4.7%, 5.3% and 6.0%, respectively. The water productivity index also differed in different irrigation regimes,
and the highest water productivity index (9.4 kg.m”) was observed I, and the lowest (3.7 kg.m) in I5.
Considering the results of this experiment, it can be concluded that application of 75% (I,) of total available

water depletion will be adequate for producing dry forage of maize with desirable quality in Rasht region in Iran.

Key words: Deficit irrigation, Dry forage yield, Fiber content, Protein content and Water productivity index
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