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Effect of organic and chemical fertilizers application on grain yield and yield
components of maize (Zea mays L.) SC704
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Table 1. Physical and chemical properties of the soil in the experimental site
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Loam-Clay 85 0
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Table 2. Chemical properties of compost and vermicompost
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slacale boj,le . ids oS K a5l e il VA
P LD, S IS 55 (e y) (s Sy 4 e
355 hle dd il (S A 5 S ¥-Y Jol
Do g Glod a s 4o )3 00 lide ) o)
o A 350 G S 03 (S oA Ao e 53 S
J=ad LBl 53 Sls pdd S 5 Gl D) e
5558 (S s oM odaltin S ey
Lo S aan (Laails otels 5 obw 0¥ LSK0) agils
Cols s CBls 5 2wd Doy g0 4 Olejan y sba
Slalass)y Oodo 5l OS5 8 Sle (s 9o )
2 S Dy g p o o B sl eba e il
VO (sles 53 05T 53 b O35 4 Odewy 12 ot sas
ool ails 5 Shes Ol 5 ¢St 31 & loas s
>J_<L~.934_§|>>J_<L~.9.Mr:£§-\¢)>\\° Cusb,
S s S 3 0SS S5
(b oty 53 I > Shes (dls el Slis
053 5 IV 5o asls sl oI 05 oI b 5 J b
ST oo 5 4 5 Lk (6,8 05100 55 4l 5l 5
s MSTAT-C 5 SPSS (sLa,ljile 5 I eslizal L Laosls
lacals iz 33T Sl oslinal U La S5k aulie

We

25 NPK e s slns S im0
aain S I8k jolans gl a4 sl (S
A G 9S85 9 S geaS polae (S 51 iy
L ¢S 3l oslital b 5 As 6Ll i 5,40 slas §°
P o Jerie il3T &S 0w 8 blies oS
g3 Vb e fa Sl V0 dob b Ll aly
@ 5s LA anty 6 sle DS 55 0
Doy s s b 555 JS LISl i g5 93 A
DMy g0 o ol 3557 5 Jo 5 Dl 5
355 Aoy 00 el en 4 Glad p 5 4 5 L) ol
Laacly S35 2 ols Dose 4 (o)) pte 5D 055 5
B g b bl a2y ST e 5 0k 2y
i ) oS T3l 5 o 5l ealiinl b bapdy e

Y. @,uﬁwpu@,&cuup,,&_
wslS (LS A it &y gt VWAV Jlo Ciiigu s |
Sy g0 5 S ) ey aboBD (LT sl s
jj,aﬁ%}f,ujgjuylfﬁ.u(.wdw
505V el O e ply (LT T 51 5 LS
S o515 b 612288 Do 5L
Aol U (5 53 alo o )3 0 o (slasdy el


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.2.2
http://agrobreedjournal.ir/article-1-103-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.2.2 ]

Vi Slas p gae 5 JT glas S a1

2 0,5 LS AYW/F s 5 Shee 0y 2 b okalie
OT Sl oy 28 5 NagoProoKioo Hlas 53 (HLSa
T s dals s 51 G s pf}gf S¥Y$/%)
s 5, Shas 2ol 581 aS )y o b 4 (FU )
oy 4 NPK las S slie 2155 L geeen &3
Ols) > ghb ol 4ol i s
A gdme Olay ol 53 1o 5 il Odo STl
LS M (sla 3 Ll 5w e ST JT sl
Oliises plw sjlw o, by JalS j o bal,
(Kogbe and Adediran, 2003; Akbari et al., 2005)
s Gl I pan S5 s 3 Slas Sl 5
lesls 15 A5t 350 1 NPK _plawd slas S
5 et glas S Jolize 1 (la pKlos as i
O e o2 5L a8 515 Ol wils 5 Shas S 008
3l LGS s 0 8 LS 49T ils 5 See
NaoooP100K100 + s 5508 ot 33 5 St 3005 il
230 5SS YD) als s Slas o 2S el oy
3208 Odsuz) 35 sl jles 4 b gy 55 (OSSs
35 NaooP10oKi00 of ek 4s S 5008 058 5 S guaS
Aol 4 S Ao y3 00 350 |y 4l 3 Shee (S
oless O34 NaooP10oKioo 8 jezs 5 S e ;3 YV
9 e 1.0 gs) sls il 3! PRIEyay
Eel Ul oles i Conl S T slas S
g (5 5y5iS O pan 5 - Shoe tul 33
ol e e, Ol o) (s
o glas S plss O e Ly 015
il s 5,V sl Shes o T
ys.(Yazdanpanah and  Matlabifard,  2007)
o (T (SLaTan 5aS 5,28 > Slas L dlas
oS Sy sl S bl .
Oy y—is (Sailaja Kumara and Ushakumari, 2002)
YO L o e sl il 5 Shes
Sty i HLSa 55 p S S Yt a8 a5

Sied 3 05 odr Sl 811, 0T s 5 ks, 4T

o

rﬁ,‘s\ﬁ.m(w,\ﬁp);@dm}lcﬁ.ﬁ)wﬁ;
A& 03l EXCEL 13l 5 51 35 ba 1 gl

o 9

A1 sl DL il sls 4 5 ks 1418 8 Kloe
S Jlazml o 53 AT 558 Caliies glajles
5, e I oy i (Fdgde) 59 l5 Sae dasys
5 LS e 5L s Df,_L;mwv)ua
S AT Gy o 9aS g9 5 S 5SS
S sl Lajles L U (g)ls cime oM
OLSa 55 p 55 LS 570V/4) adls 5 Shoe 1 is
il o e jLad (FUgus) 3 dald 4 by e
1y asls 5, Shas Hliie S gaS o9 5 St 30aS
(P as) sls 2130 dals @ S oo y5 YF 550
05 e i JT (Gl S5 )8 487 ey e i wy
LS 5 pldale Ayl &3 s, Shas i3]
sl O3 2e g » L (Maheshbabu et al., 2008)
L asls 5, Shes a8 izl jo b g 5 T las S
S 42) (013 355 Lo a0 5 (el 3 s
Vi) bl s eSS o (sl
O 5 bl g . oiils (g ls e il 531 (s ys
sl 3, s 55 -5 (Sujatha et al., 2008)
b slie s (AT las S plo b o a8 a0
03 15 3,8 oS ey oa i a L 2)1E
3 S o s (Tl S e b on g8
3331650 o 53 55 p0 Cans bl a0 T 8 1
SLacS s 5 5 JT 5l gs 5508 ) ) :;C}J
Ol 1y (@ olis (g gmmn 45 Soglis U Ad
S5 Lol s (e ole g B Ly ol e
R Sl L Bl S S5 el S
0335 2 S gs 4d 0 5 Mg 35 (oI pole Ll
Ay 53 ls 5> Shee Ole Rl algs 55 5 I &

.(Sujatha et al., 2008) 5, 5T P
Sl e Hlmy SNl GINPK e = gl


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.4.2.2
http://agrobreedjournal.ir/article-1-103-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1390.13.4.2.2 ]

A4 Ols ) oF o led ‘(.u;,,»u;-‘"o\ﬁ\ =) psle aloes”

NPK 5 JT 358 slasles = slaw 53V F ol 8 8 )3 alE Sl 55 Shas (g1l cails 5 Shas il sls 42 —Fd e
Table 3. Analysis of variance for grain yield, yield components and plant characteristic of maize (SC704) in organic manure and NPK fertilizer treatments

(MS) el o Kk
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o 4> 53 = - < 3 1t
- g% 7 8 2 J% 3g .2 2 £ 3 &
ST A g =8 ¢ > &g 5 2 32 as 25
S0V S df 36 Ul ) £ 3 58 3§ 3 g 38 32
Replication NS 2 17960.8 2738323.7 44.1 117285 588.3 34.6 0.7 26 823.8
Organic manure (A) ATss 3 6275572.5™ 33817492.4™ 22.1™ 6323451.4" 886.6" 3453.6” 5.3" 5.9" 80101.4™
Error a Gl ol (gl 6 47228.4 639016.4 14.4 50955.7 154.9 26.2 0.2 1.1 1082.7
Chemical fertilizer (B) alboss 355 4 6115805.8™ 39926597.6™ 50.97 6404047.6™ 731.3" 2380.6" 9.8” 6.3" 30501.6™
Error b o Jole slos 8 28610.9 541948.1 5.6 32870.3 89.2 17.9 0.2 0.8 730.1
(AXB) b 38 x JT s 12 336955.5™ 388019.9™ 17.2" 295361.2™ 317.4™ 257.2" 20" 2.3" 645.6™
Error axb Xl gl 24 25210.5 497885.2 6.7 24655.6 243.8 23.6 0.4 0/6 169.1
C.V (%) S g - 2.1 4.8 5.1 2.4 5.7 2.6 3.3 1.7 2
ns: Not significant Sasre s NS
* and **: Significant at 5% and 1% probability levels, respectively 103 & 5 gy i sl 53 513 an 5 4 g ¢
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Table 4. Means comparison of grain yield, yield components and plant characteristics of maize (SC704) in organic fertilizer and NPK fertilizer treatments
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Organic fertilizer STas
Control Al 6657.0d 12928.4d 52.0a 8651.2d 263.2Db 166.0d 176b  43.7b 539.2d
Compost CuseS  7353.2cC  13847.0cC 53.2a 9284.1c 2743ab 1879c 188a 44.0ab 628.2c
Vermicompost CunsaS oys  (7159b  149765b 51.7a 9697.9b 276.6 ab 193.8b 188a  44.8a 657.60D
Compst+Vermicompost CangaS orsriwmssS 819142  16409.6 2 50.3a 10189.3a 281.6a 201.1a 189a 450a 7143a
Chemical fertilizer cobosd 355

Control e 64266e  12250.9d 53.2ab 8080.4e 265.0c 170.4d 17.0c  432b 5755¢c
NgoP10Kao 72648d 13362.1c 545a 9181.6d 270.9 bc 176.1c 185b  443a 599.8c
N120PeoKso 74522 c 1441420 51.8 bc 9489.4c 270.7 bc 1906b 189b 445a 6358b
N160PsoKso 7976.1b  16017.9a 499¢ 9892.6b 277.9ab 193.2b 188b  446a 658.6bh
Na200P100K100 8277.4a 16656.9 a 49.7¢ 10267.7a 2853 a 2056a 194a 452a 7045a

Ll ()l gme Do gl Mﬁ@d\»::—\ch..’): Qﬁl: Glasls Lo o}.)'T ol cdzea dfj;.i..a 29 sl J&Lau:il:.a O A )3
Means in each column follow by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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NPK 5 JT 558 slayles folize J1 s Ve Ll S K &3 ol Slio 55 Shee gl cails 3 Shae ke dus o -0 500
Table 5. Means comparison of grain yield, yield components and plant characteristics of maize (SC704) in interaction effects of organic fertilizer and NPK fertilizer

treatments
Ldls y pasls I > Shee als 5152 05 oy I dsb N ki I s ails sl
bt 558 Harvest index Ear yield 1000 grain weight Ear weight Ear length Ear diameter No. of
Organic fertilizer BIErs Chemical fertilizer (%) (kg.h™) @) (@) (cm) (mm) kernel.ear™
Control dals 6202.6 k 58.3a 8017.7 139.4m 14.4f 4159 472.1m
NgoP40Kao 6477.1 jk 54.2 abc 84885 i 153.91 17.9 de 43.4 def 484.1m
Control dals N120PeoKeo 6659.2 ij 51.7 bed 8808.0 h 167.1k 18.3 cde 43.5 def 544.0
N160PgoKgo 6939.7 hi 47.9 de 8937.7h 172.3 jk 18.6 bed 44.3 bedef 577.5 jk
N20oP100K100 7006.7 h 47.9¢e 9004.2 h 197.0 def 18.9 bed 45.0 bed 618.0 ji
Control dals 6234.6 k 54.2 abc 8234.6 ij 164.7 k 17.3¢ 43.1f 566.9 k
NgoP4oKaso 7046.4 h 53.6 abc 9046.4 h 181.2 hi 18.2 cde 43.4 ef 611.0 hi
Compost S oS N120PeoKso 7344.9¢ 53.0 bed 9344.8 g 188.6 fgh 18.8 bed 44.3 bedef 629.1 h
N160PgoKso 8055.5 de 53.7 abc 10055.5 de 190.2 fgh 19.1 abc 44.8 bede 651.6 ¢
N20oP100K100 8084.8 de 51.5 bcde 10084.8 de 200.3 cde 19.3 abc 45.1 bc 682.2 ef
Control dals 6368.4 k 49.8 cde 8368.4 i 176.6 ij 17.8 de 43.7 bedef 596.0 ij
NgoP4oKso 7681.5 f 56.5 ab 9681.5f 184.3 ghi 18.5 bed 44.3 bedef 613.1 hi
Vermicompost ConseaS o5 N120PeoKso 7839.5 ef 52.7 bede 9839.5 ef 206.4 bc 19 bed 44.4 bedef 654.3 ¢
N160PgoKso 8295.3 cd 50.4 cde 10295.3 cd 207.1 abc 19.2 abc 44.9 bed 693.4 cde
N20oP100K100 8395.0 bc 49.1 cde 10395.0 bc 209.9 ab 19.5 ab 45.1 bc 731.2b
Control dals 6900.8 hi 50.4 cde 8900.8 h 189.2 fgh 18.1 cde 44 cdef 666.7 fg
NgoP1oKao 7854.2 ef 53.6 abc 9854.2 ef 192.7 efg 18.8 bcd 45.1 be 690.8 de
Compst+Vermicompost < 528" oy s+ Cow 5008 N120PeoKeo 7965.3 ef 49.7 cde 9965.3 ef 205.0 bed 19.2 abc 45.1 be 711.4 bed
N160PgoKso 8613.9 b 476¢€ 10613.9b 203.4 bed 19.3 abc 45.8 ab 715.5 be
NogoP100K100 9623.0 a 50.2 cde 11623.0 a 2155a 20.2a 46.7 a 786.5a

Means in each column follow by similar letter(s) are not significantly different at 5% probability level, using Duncan’'s Multiple Range Test

Ll (g yls pme gl M):@JWICE.«):;S\:@@\:.L;;;Q}nﬂwl,al)i (At S i (g ‘_gl)b‘\f&u;nisl:»;)}:.«ﬁ):
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Effect of organic and chemical fertilizers application on grain yield and yield
components of maize (Zea mays L.) SC704

Karimi, H.!, D. Mazaheri?, S. A. Peyghambari® and M. Mirabzadeh Ardakani’

ABSTRACT

Karimi, H., D. Mazaheri, S. A. Peyghambari and M. Mirabzadeh Ardakani. Effect of organic and chemical fertilizers
application on grain yield and yield components of maize (Zea mays L.) SC704. Iranian Journal of Crop Sciences. 13(4):
611-626. (In Persian).

To study effect of urban waste compost, vermicompost and NPK on grain yield and yield components of
maize (Zea mays L. SC704) an experiment was conducted at research farm of the University of Tehran, Karaj,
Iran in 2008 cropping season. Experimental treatments were arranged in a strip split plot design in randomized
complete block design with three replications. Treatments included; four organic fertilizers levels; control, 15
ton.ha™ vermicompost, 15 ton.ha™ compost and 15 ton.ha™* compost + 10 ton.ha™* vermicompost, and five levels
of chemical fertilizers; control, NgoPoKao, N120PeoKso, N16oPsoKsgo and NogoP100K1oo kg.ha‘l. Results indicated that
chemical fertilizers had a significant effect on grain yield, biological yield, harvest index, ear yield, ear length,
ear diameter, ear weight, number of kernels.ear™ and 1000 grain weight. Meanwhile organic fertilizers caused
significant differences on all mentioned traits except for harvest index. The interaction effects showed that
integrated application of organic and chemical fertilizers were more effective on maize growth. Therefore, the
highest grain yield (9623 kg.ha™) obtained by applying compost and vemicompost mixture with NgoP100K100-
Generally, integrated application of chemical fertilizers and composts, especially vermicompost, could play

important role in increasing maize grain yield.

Key word: Chemical fertilizer, Maize, Vermicompost and Waste Compost.
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