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Effect of different levels of nitrogen fertilizer and plant density on quantitative

and qualitative yield of silage Maize (cv. SC 704) in Varamin

v Yo
D s s *\’J(‘L-éi‘w“"w*:“"

)’V'iw‘;ﬂ%‘r;)d)lf“‘"’)buirfﬁ&f’ﬁ“’ﬁ‘G)‘.r;‘fﬁo).)f*:’dh’“‘c,ﬁh”’f‘w)f

Yo+r-YOA W‘YA)u‘wAbu‘ﬁ|‘59‘))c}lﬁM .&:ﬁ‘)}

«C -)

(N1g0) (No)

(N23o, N1z0) %

(D120) (D110) (Deo) (D7)
% %
[
%
N1goD13o NazoDizo NazoDi1g

/ / [ / [ / [ / [

VPAY/Y+ /Y4 503 55 s
(8 431S0) (s (650518 Sladd S 5 oo Ola e

ety ©503lS Sliis S e ke la 2o ¥ Y

Yo


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.3.5.8
http://agrobreedjournal.ir/article-1-290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.3.5.8 ]

\YAo j:i\i ¥ oyled cv:,.ih A c”()\j;_\ 69\))' ()ls AJ.>'..4”

YooV ie Jold 055, sledd 4 Sl o)z
Ve gAY Jﬂurs\;)u,;ww&,apf,g
)Ln.:;“«_f;bQUz.J;;J.@_Ldla;o);dfﬂ);dﬁ
2 n ) (S15 505,50 LS p3p S LS Y
(a5 galslus) 3yls 1) s Shes o i B
3, Shes ol 53 S5l ik as a5 L (VFYY
ras ols 5510055 25 G S Al g S sp
0355 YL gl 55 &) S S (5 e Hldin (ygse
ST s a5 o550 55 5 (Ul )5 o5 O sds AY)
Sl Sl e 4 0T 5ok e dab o 2t
s T T Cel 5ol wrnd S
< p2a opl 5o sMe (Downswell et al., 1996) > 34 o0
OLalE s Sl e Sl a5l slas S (5L 5
Oy 7l s a5 olS iy o952l 530
ol Y pamn (pdn 53 (5 345 o DY guazea
ST ¢ S35l blis 53 olE Cunglin [2alS ¢y
S92l Lo OYVA ¢ 5 5SUe) 555 o o)l
o s by 1505520 G ST O peane ldie ST ol
e S ke 5355 ¢ 5 ety 3 Sas o J pames £ 5
3055 Slas S am 5y o B e 15 I3l
OL{“;S’;?J‘ML’J"L" 4"1&"3}‘”6;}1’
LS Os 410055 %5 Glas S O pas EalS
a3 455 015 5 05875 S g 6 2 03 Slas
s able s, Shas 35 - LOT Jlize Ol 31 0T JUs
el Geslys $55laST Dlados S5 50 Jlo aw b

5238 Sl 7S 0 oyl 3 2ulaT

Ol Lol an Lol Stz o 1L el
e sk Vool a8 Sl OV 55 oK s
(e p U psd Slo s L (S 5 v o
b b 3 5l (EC=6.5 dS/m) Y‘J S
L g r:_.ﬂL:,’,(Pava.=6.5 mg/kg, %0C=0.6)
—ydw v O 4 (Kava.=260mg/kg)

oS Doyt S5y 2 0595 b b s

ol Eel 05 s aS sl Olas D)3 oS
<Cox et al., 1993) 555 o b SKist J g s
058,25 (AYV0 codulus 5 (sde 5 VYV o) sl
5 IO 55 15 sl (I o8y el il ab
il 131 LOPVO odldst 5 (gdea) 313 (5415 gme S
L dsames Ay S 5 a5 5 gL 51 059 25 Ol e
2L OYWY g alkbe 5 (oalslas) das o il !
D53 53 D a5 pad el 055,55 (Sl 5 e
Tl s p oramen (VYWY ) 50)) 555 0 sl sle
33 o pas (535 1 o515 Cadien o 3
AU, Shee 2l 55, 5 0515 4 das o 0L
Ssal 53 )3 6oy LamlasT 55 4Kk 4 5)ls Soa
e 02 S W N A (S5 slasles
3 e 2 S S5 w by e s Slas o 5V
ngjajfﬁ_é@)sj_iizwiﬁbjTﬁW
P e 8aV SMNOWV (SIS m e 0D
S e ma e 3 S ) (STAVE D)5 S,
5 @alals WMWY LS 5 onl) Cils 1
o155 055,55 U s oy 2 OV (g allan
Lgd:l:QLi_SQ)’:u_é:f)GSQl:.pra}ﬁdﬁ
U s Shes 2alS 015 on S )3 65 oS5 il 3l
3 ad Ol 1) 039 25 O s 2alS” 51 0
Jols 5125558 o Hlen b i la3T 53 4S5
Joli (S5 o a5 0 S S 000 560 i
b0 Slas o g cpopn e 03 45 5 A 5V A
ﬁ(’;}-l.—f‘”“)k:?)@fﬂﬁﬂﬁf‘vf‘f)ké
33 (VY0 codulds 5 (gdwe) 350 451,25 555 1S
ul}gsjfck_ﬁuw);ﬂﬁ‘); alis LolajT
Cb)%,,t&aﬁpfjgiu PAREIA TR W
T sled i 53 8 5N AW Lils (S5
T PIE PR PP PIL gy Uty
OYWE O 5 gomler) dzils [ 5 Shas o i


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.3.5.8
http://agrobreedjournal.ir/article-1-290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.3.5.8 ]

T 0515 5 05 8 i o S1

0 S S 80 ol Sl 58 LS 3 p STAS
5 T 5 5L 555 O pae oS olie 5 1S )
S5 ¥ bl L b d s O e 4 )
s ot Ao e Grs S s S sy
el 0391 358 05 65 Lol jad ol Uil s
sle 5 SaST Sl S al S 4 Rl slasles
Jolds ado o 53 53 88 j gm0 055 20 S S
s 8 B pas (2UYS Spab s s Sl
ST (5 5 Ctn) s Jala ol ol e
S 2t e e 53) ST L o55ke 5 dOLSS 555A)
gy o b 25 S il (oS5 s e o
3, Ses bt Calises Slis 1 Ciils 5 OLaj 5o
Bl s (5 gyl ¢ JS7 5 Shee 5 I o5 el
N 30 8 Sy (5l3 pblash 4y 4l 5o
0B A e Sils ) 50 Slad g Sl led
s S el ST o (6 el 0 pli,l 5l laes
OAi (6 a4 jo (Sl 53 Laas g Cuils s Ole
o ys 5 Casby o yd el 5 sbiie a5 40 Ladils
el 93 O,S a5 Sl Ole s
48 0 E S YN (5 055k 2lsn gl JS )
23 LR gad g m A pd 5 L gb ) Ao s A
e IS 5 05T g5 s 7 an oi LT
L3 (Shst 03la 5, Shas gl jloslizal L. Ld
Szt osles Shas =55 5 3 Shas) dasly 5 55 5
Lol s e 55 3, Shas (s 1 Ao ys X
oAb Lol s MSTATC i35l 5 3l aslinl Uy ks
i (OO Sl ods 5 5 LSS slas S 6, LT
“AV) b sl gladla 5o S e 5o 5 b
O a1 3l eslial U Sliw 5Kl 5 4n 25 (11VA

AL duslie oSSl

osu&fsﬁwdﬁuéwwﬁdjjﬁéq@
J_E;cd:ifjﬁ éjﬁwcdwcgﬁcdbcé}bdﬁi}

A\

(@S sl 55 sy e ey b 2 (WWVA-AY)
Jolpe b s s ol Gl ey s ST 5 O3
S (s 5 oS (i) (Sladie (g 5luesleT
Sl ¥ b o Gos I (ool Candy end
Vo Jool 8 L la gy sloml a ol o 5 (5515 140 503
SLas S D) o 4y oS 0l i3 8 oISl e

GeSsh = b B 5 (OB Clul) aids & LSS
505575 s 7o Jale 55 Ly (Bolas ol
ol o3 el Jole i 2l 1SS w55 (ST 5
O ps Jald mlas lezr 53 055 8 sk b
dalas 05925 3 pas ¢ (NO) oLl 5Las b 09 25
5 i ¥ ((N180) ¢St O g T bl dno s
Sdie 5 zaS ¥ Lilg 5 (N230) os 4o 55 lkie
23455 (oS1 5 e (4 Jale 5 (N130) ok a0 5
< 5 4;D130, D110, D90, D70 fols rlows lg
I S O FPA ) PR AR RIA'D
Jolp a5 eV dsb 4 Cal L Hler Jols o8
23 P DS 95 a o &S 5y mesle Vo CiS
e ol O 5 g 9 b gy Lol b ST s
i 02U 51,8 e i 4 ool s
Aol 55 o dhe 4y i b 8 L )3 63,8 slajles
ST i slag s 5 T 65 35015 55 51 e o
ok o glan S Sl 30 51 Cmiles ) shiie
A3 e b 4y s ol sl SO )
Slacis) Jolpospmcbvaryilasa S
350 SLaeS| 5 sl ) shaie 4 (el VO) i

S35y LAS bl (655 50 bai g fol b anlllas
S T S A Ve S eSS sl
NUR RN RSN UVA BV PR 7ANATS) WAL S
Laaniny slel 53 5 65155 Sose 4355 )5 0o
5 S 0a3T mls ol o 2lesT ol 53 5
ST Oladines dus §o (6355 a5 ko L OT Sl
Yae oyl 558 el aw (b 55 Lo e Hb 4 ST
WO s 5 Dlid gy 35S LS 45 0 85 US


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.3.5.8
http://agrobreedjournal.ir/article-1-290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.3.5.8 ]

\YAo j:i\i ¥ oyled cv:,.ih A c”()\j;_\ 69\))' ()ls AJ.>'..4”

I s i O3Sz g plT B 5l Sl
Y Jgu)

(5 s s gre LT Ll 5 6 5 5 Sl
25y i 65 (ST bt e
ﬁuﬁv{w)ob}g‘)ﬂm;l 370 Jloz| pela

A:f.rf\,:,ojj,géu,u::cz,uﬁoﬂkl,;,iwétﬁwv&:ﬁg—w,,\?
Table 1. Mean Square for yield and its components
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S.0. V. Sl ke df Totaldry Stemdry Leafdry Eardry  Protein Stem Plant

yield yield yield yield yield diametr  height
Year (Y) Jl 2 138.9** 39.66* 0.91™ 13.3* 0.54™ 0.03™  05*
Error o 6 2.3 0.9 0.04 0.31 0.23 0.04 0.09
Nitrogen (N) &) 3 104" 4.14"™ 0.16"™ 0.74"™ 0.28" 0.07™ 0.006"™
NxY b x & 6 14.2%* 4.15** 0.21* 1.23* 0.27™ 0.08™ 0.006™
Error Ls 18 1.6 0.48 0.04 0.21 0.17 0.02 0.006
Plant density (D) Sy a1y 3 53.9"™ 11.37™ 0.19* 5.9* 0.64" 0.04™ 0.02™
DxY Jlox (S5 13.8** 3.43** 0.04™ 1.14%* 0.21™ 0.03* 0.005™
N x D #S1ix ol 9 42" 154" 0.07™ 0.63* 0.14™  0.004™ 0.009"
NxDxY Jlx oS5 % & 18 2.4%* 0.69** 0.03™ 0.23** 0.23"™ 0.009™ 0.005™
Error Ls 72 0.8 0.26 0.04 0.1 0.17 0.009  0.003
CV % (Ao 3) Sl ks o 10.12 10.96 16.53 11.53 61.61 3.89 2.67

*and **: Significant at 5% and 1% probability levels, respectively.

ns: Non - Significant
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Fig. 1. Total dry matter yield (T/ha) and its components at different levels of nitrogen
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Fig. 2. Protein yield (Kg/ha) at different levels of nitrogen
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Table 2. Variation in Total dry matter yield and its components in different treatments

58 2%y e85 &5 s Ses S S St s Shee St 5 Shee 3 Shes ks gl

059 S S 6l &£, I oSap 6l & g
Nitrogen Fertilizer Plant Total dry Stem dry Leaf dry Cobbdry  Protein  Stem Plant
density/ha  matter yield matter yield matter yield matter yield yield diametr height

(T/ha) (T/ha) (T/ha) (T.ha) (T/ha) (cm) (m)
70000 (D7) 7.4 de 3.9de 09e 2.4 efgh 05b 237a 2l4a
31355 o pae 05 90000 (Dgo) 9 bed 4.7cd 1.2 abcd 2.8 cdef 06ab 232a 219a
No Nitrogen used (Ng) 110000 (Dy10) 8.4 cde 4.6cd 1de 2.4 fgh 0.6b 232a 220a
130000 (D130) 9.5bc 5.1 bc 1.2 abced 2.8 cdef 06ab 229a 216a
355,25 ldcie Jslae 2 e 70000 (Do) 7.6 de 4.3 cde 1.2 abcd 2h 0.6b 242a 218a
oi 405 90000 (Dgp) 8.3 cde 4.3 cde 1.2 abcd 2.6 defg 06b 242a 220a
Recommended (N1gg) 110000 (D110) 9.2 bed 45cd 13a 2.9 bede 0.7 ab 230a 210a
130000 (D13) 10.2 ab 4.9 bc 13a 34a 0.7ab 24la 220a
i O35 o3 ¥ U5, 70000 (Do) 7.5de 4 de 1.1 abcde 2.3 fgh 06ab 244a 220a
od 4o 5 lie 31 90000 (Dgp) 8.8 bed 4.7 cd 1.0 cde 2.8 cdef 06ab 239a 219a
Recommended +%30 110000 (Dyy0) 11l.4a 6.2a 1.2 abced 3.3abc 09ab 233a 220a
(Na230) 130000 (Dy30) 11.3a 5.8ab 1.2ab 34ab 0.8 ab 238a 220a
359,28 dwoy3 ¥ (s e s 70000 (Do) 6.8f 35e 1lde 2.1gh 04b 247a 219a
0dd 4no 5 i 3l 28 90000 (Dgp) 9 bcd 4.5 cd 1.2 abc 3 abcd 06ab 244a 224a
Recommended - %30 110000 (D10) 8.9 bed 4.7 cd 1.1 bede 3 abcd 0.7 ab 239a 216a
(N130) 130000 (D130) 9.8 abc 5bc 1.2ab 3 abcd 0.7ab 243a 223a
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Means, in each column and for each treatment, followed by similar letteres are not significantly different at 5% probabilily
level- using Duncan Multiple Range Test(DMRT).
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Fig. 3. Total dry matter yield (t/ha) and its components in different levels of plant density

Yoo


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.3.5.8
http://agrobreedjournal.ir/article-1-290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.3.5.8 ]

T 0515 5 05 8 i o S1

)Lﬁ),\_&a,;rﬁ}_gin}rn ACER WIS
ccﬁf,u)_suﬁw,\\ch\/a_:ﬁr_ﬂjch.‘
oS5 5 0555 355 LS y3 0 S S ¥ L
Vg ol S S oo Wy

.C,..f»\:\)a?r.:ﬁdj:ﬁ

ol S Sliios ol 3l ol s ol 5

=S Slwsas S5 1 85 0S5 5058 50 Calisee
O e Sl 31 5T 5 o a3 8 i D)5 S
godd a5 Haa)l Ly T Ol as O,
o 4 g5 5l iy 00 Olje 4 4y 0S5 2153
JS7 s Shes 53 o ola e Sl sl Jits 5k 4y
2l s Ob 5l isa e 0T sl 5 oKist 4 le
lajles a8 sl 0l KuSS o bajlas blize ol 1
o s ol sme 1 K 4 ¢S5 50585
100 Olje a a5 52 o515 RIFIL OIS 0 S ) sb
Gl 4S5 oS 3 Slas ol ao 5 jluin ) iy
o o 53 s 055 (SLS] U3 D3

Sl il g B I 4 ST 0 ga3T el

References

2 s ¢ (N2 Digg) S8 53 a5 g 58 VY e 4
W a5y oS5 Lo 5 51 i 7Y Ol 4 059 5
055,25 O3 poan slasi 5 (Nozo Digg) HUSa 53 4555 5150
W oST15 LS 05T olal s ol a3 Ol
5 Shes ghyls <5 5 4 (Nigo Digo) LS )3 &5 i 58
Bl s, s N /Y s VW OV/E oS bgle S
A VYOS s Slae 678 50/A VY
/A s 5 Shes 5 W/E F/FE/N DML s, Shes
Sl e Sl (bl s S1,ESa 55 5 /Y 50 /A
ol Jd s 5 (gl i 215 70 Jlox| C-E—»wé
S 0S5 581258 e S s 55 (1WV0)
2348 5ls I8 S5 el 5 S5 e Dlis
s FGio Jold sl 35S e Hler o
PR Y Sy (S5 a5, 3 p S skST 00
e A eSS Lt i s Hlad a e e
zj_f,\_&,a,gpfj_gvn Sl 5 a0 e
et LSy e O 0
555 35U s 3 OFWY) LS 5 ol
ol 53 (g sh 3 53 4T g oS 5 5 055
053,55 355 el d o 48T W5 50 1S

CM‘Q&:E&'W}AC;Q\ﬁ\C)UL:C}Lé|)CJ—b)rjho}i.{wwgbyuﬁav\:ig—)b}b‘).}&}r»

LAY-EAL P 4).3.4. s Jlg g 9

W53 Gl n S5y BT 5 65 0 Dlio 45 (S5 5 65158 3L

MYRAAE o Olgil aaino o831 015l SBL &3l 5 el pske o K8 cpn sl Ve S
.:;J.é,ﬁv‘):u._{}l:.wC))SJ&)&j)})ﬂl&bﬁﬁj‘bﬁ)ﬂﬁv{‘;;‘u.w_)j..
cjbjdl-@%jcw\ﬁ)u#d'wjﬁQ\ﬂ‘&bbcw‘)g"_&b)f}boﬁfw SVle sl S

AYV-EYA o

(Jgh ) VWVO Jlw aalyl87. Ve E 055 Sop3 il 3,8 1o o571 5 5 51 Oloe 13T (w2
.\Yif.sj))ngjjjijcQ@’ddbjb
(Jg) ) VWYVE Jlu 4l )87, Ve g ‘._s,;,)su;;&ﬁglgﬁwwl}fg}mw,ﬁ.

AN f&);)w@jjjgﬁ)yTCQ@j’JdL&)Lﬂ

You


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.3.5.8
http://agrobreedjournal.ir/article-1-290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.3.5.8 ]

\YAo j:i\i ¥ oyled cv:,.ih A c”()\j;_\ 69\))' ()ls AJ.>'..4”

g;._a\,,-pxmji;f.q,,s@ngu\ﬁ@?;o\k)&s,ﬁo;wjuju;ﬁs‘uw,ﬁ.
o 5 g g 5 POl Dlidond dns jo S .00 DB ~3al
oS (93 TS (g gl D53 Slad s 93 45 g oS5 o lie ek 5 (o
VYR o 0055l oK 01l DB Zhl 5 el 6 RS et Y s
T A epsd Slar 0l gl 53555 o e (63l abgr b3 Ses 1151 5 Sl (g5osES
ARY-IPRFA SRSy L g

Cox, W., S. Kalange and W. S. Reid. 1993. Growth, yield and Quality of Forage Maize under Different
Nitrogen Management Practices. Agron. J. 85: PP 344 -347.
Downswell, C. R., R. L. Paliwal and R. P. Cantrell. 1996. Maize in the third world. Westview Press. PP17-53.


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.3.5.8
http://agrobreedjournal.ir/article-1-290-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.3.5.8 ]

T 0515 5 05 8 i o S1

Effect of different levels of nitrogen fertilizer and plant density on quantitative
and qualitative yield of silage maize (cv. SC 704) in Varamin

Mollahossienil, H., B. Zand®? and M. Seilspour3

ABSTRACT

Mollahosseini, H., B. Zand and M. Seilspour. 2006. Effect of different levels of nitrogen fertilizer and plant density on
quantitative and qualitative yield of silage maize (cv. SC 704) in Varamin. Iranian Journal of Crop Sciences. Vol. 8, No. 3, pp
250-258.

An experiment was conducted to evaluate the effect of different levels of nitrogen and plant density on
quantitative and qualitative characteristics of silage maize (cv. SC704) in Varamin experimental field station in
three consecutive growing seasons (2000-2002). The experiment was arranged in split plot, using randomizd
compble block design (RCBD) with three replications. Four levels of nitrogen induding; No nitrogen fertilizer
(NO), nitrogen fertilizer equal to the recommended rate based on soil test (N180), nitrogen fertilizer 30% more
than recommended rate and nitrogen fertilizer 30% less than recommended rate (N230 and N130, respectively)
assigned to main plots and plant density at four levels; 70 thousand plant/ha (D70), 90 thousand plants/ha (D90),
110 thousand plants/ha (D110) and 130 thousand plants/ha (D130) randomized in sub-plots. Combined analysis
of variance showed that different nitrogen levels did not significantly affect total dry matter yield, stem, leaf,
cobb, protein yield, diameter and plant height. Plant density significantly affected ear and leaf dry matter yield at
5% probability level, and interaction of nitrogen and plant density was significant on ear dry matter yield at 1%
probability level. The highest dry matter 10.2 T/ha was produced in D130, treatment. Total dry matter 11.4, 11.3
and 10.2 T/ha, leaf dry matter yield of 2.2, 1.2 and 1.3 T/ha, cobb dry matter yield 3.3, 3.4 and 3.4 T/ha and
protein yield 0.9, 0.8 and 0.7 Kg/ha were recorded in N230D110, N230D130, N180D130, respectively. Hence, it
can be concluded that by increasing plant density to more than 50% of recommended and using of nitrogen

fertilizer equal to the recommended rates based on soil test, can increase yield of silage maize and its quality.

Key word: Nitrogen fertilizer, Plant density, Silage maize, Total dry matter.
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