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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

Sl Zél STesls STl an JS 058 hud ol
Soil texture  Organic matter (%) pH Total N (%) P (mgkg?) K (mgkg?)
oS 11 8.5 0.1 14 124
Loam-Clay
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Table 2. Chemical properties of compost and vermicompost

S oS (003 S oS
Properties b S5y Vermicompost ~ Compost

pH 2 | 8.5 10

EC (dS.m™) S S gl 7.8 79
Organic matter (%) JTesle 9.5 22.6
N (mg.I?) sl 035 55 9.3 8.2
P (mgl?) Jsloes hud 549.5 671.8
K (mg.kgh S ety 832.5 220.1
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Table 3. Analysis of variance for grain yield, yield components and plant characteristic of maize (SC704) in organic manure and NPK fertilizer treatments

(MS) ol o -5k
£ i
3 . g :
5 4> 2 8 : . < g 1t
- J% i€ b2 EE- .- g -
T A2 =8 ¢ > &g 3 2 32 asg 25
S0V S ke df 35 g & ) £ 2 d 3 8 3 3 8 38 32
Replication IS 2 17960.8 2738323.7 44.1 117285 588.3 34.6 0.7 26 823.8
Organic manure (A) JTss 3 6275572.5™ 33817492.4™ 22.1™ 6323451.4™ 886.6" 3453.6" 5.3" 5.9" 80101.4™
Errora I oo sl 6 47228.4 639016.4 14.4 50955.7 154.9 26.2 0.2 1.1 1082.7
Chemical fertilizer (B) b a8 4 6115805.8™ 39926597.6™ 50.97 6404047.6™ 731.3" 2380.6" 9.8” 6.3" 30501.6™
Error b o bole slot 8 28610.9 541948.1 5.6 32870.3 89.2 17.9 0.2 0.8 730.1
(AXB) bt x JTs 8 12 336955.5™ 388019.9™ 17.2° 295361.2" 317.4"™ 257.2" 207 2.37 645.6™
Error axh Xl gl 24 25210.5 497885.2 6.7 24655.6 243.8 23.6 0.4 0/6 169.1
C.V (%) i g - 2.1 48 5.1 2.4 5.7 2.6 33 1.7 2
ns: Not significant Sl gme NS

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

~ 5
% < ~ = £ T
S z S g 2 - £ £ g
< % 2 LB = S 2 S - 3D
- 3 o5 = — 1] i
< "8 4= = 28 5 £ e 18
4% dg- 2% 43 25 4 aF o4& i€
= 22k a8 > i§8 32 R 435 26
25 4= 2 ] R ® ES A T A @ A T A O
Treatments T sl 2 O Y m < 3 T S5 w R~ 5w S w S w 52

Organic fertilizer STas
Control sl 6657.0d 12928.4d 520a 8651.2d 263.2b 166.0d 17.6b  437b 539.2d
Compost cwseS  73532C  13847.0cC 53.2a 9284.1c 2743ab 1879c 188a 44.0ab 628.2c
Vermicompost CunsaS ys  (7159b  149765b 51.7a 9697.9b 276.6 ab 1938b 188a 448a 657.6b
Compst+Vermicompost G gaS ystiwseS  8191.4a  16409.6 a 50.3a 10189.3a 28l.6a 201.1a 189a 45.0a 7143a
Chemical fertilizer colband 35S

Control 4z 6426.6e 12250.9d 53.2ab 8080.4e 265.0c 1704d 17.0c  432b 5755¢c
NgoP10Kao 72648d 13362.1c 545a 9181.6d 270.9 bc 176.1c 185b  443a 599.8c
N120Pg0Kso 74522c 1441420 51.8 bc 9489.4c 270.7 bc 1906b 189b  445a  635.8b
N160Ps0Kso 7976.1b 160179 a 49.9c¢ 9892.6b 277.9ab 1932b 188b  446a 658.6Dh
NoooP100K100 8277.4 a 16656.9 a 49.7 ¢ 10267.7a 285.3a 205.6 a 194 a 452 a 7045a

Ll g ls gme Do gl M):cgdhb\c]adja Ogﬂéé\wl: L 05037 ol s dn &S e o 6lyls af&”uwg\.: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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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
Sl jasls I s Shes <ls 58 0 N 0js I sk I s IR 53 als slaws
wlai s S Harvest index Ear yield 1000 grain weight Ear weight Ear length Ear diameter No. of
Organic fertilizer IS Chemical fertilizer (%) kg.h™ (@) (@) (cm) (mm) kernel.ear™
Control dals 6202.6 k 58.3 a 8017.7 j 139.4 m 144 f 415¢g 472.1m
NgoP4oKsg 6477.1 jk 54.2 abc 8488.5 i 15391 17.9de 43.4 def 484.1m
Control dals N120Ps0Keo 6659.2 ij 51.7 bed 8808.0 h 167.1k 18.3 cde 43.5 def 544.0
N160PgoKsgo 6939.7 hi 47.9 de 8937.7 h 172.3 jk 18.6 bed 44.3 bedef 577.5 jk
N20oP100K100 7006.7 h 479¢ 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
NgoPoKao 7046.4 h 53.6 abc 9046.4 h 181.2 hi 18.2 cde 43.4 ef 611.0 hi
Compost s 3aS N120PeoKeo 7344979 53.0 bed 9344.8 ¢ 188.6 fgh 18.8 bed 44.3 bedef 629.1 h
N160PsoKso 8055.5 de 53.7 abc 10055.5 de 190.2 fgh 19.1 abc 44.8 bede 651.6 ¢
NagoP100K100 8084.8 de 51.5 bede 10084.8 de 200.3 cde 19.3 abc 45.1 be 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
NgoPoKao 7681.5 f 56.5 ab 9681.5 f 184.3 ghi 18.5 bed 44.3 bedef 613.1 hi
Vermicompost Cow3eS h)3 N120PeoKeo 7839.5 ef 52.7 bede 9839.5 ef 206.4 bc 19 bed 44.4 bedef 654.3 ¢
N160PsoKso 8295.3 cd 50.4 cde 10295.3 cd 207.1 abc 19.2 abc 44.9 bed 693.4 cde
NoooP100K100 8395.0 bc 49.1 cde 10395.0 bc 209.9 ab 19.5ab 45.1 be 731.2b
Control el 6900.8 hi 50.4 cde 8900.8 h 189.2 fgh 18.1 cde 44 cdef 666.7 fg
NgoPoKao 7854.2 ef 53.6 abc 9854.2 ef 192.7 efg 18.8 bcd 45.1 be 690.8 de
Compst+Vermicompost < a8 o5 s+ s 3008 N120Ps0Keo 7965.3 ef 49.7 cde 9965.3 ef 205.0 bed 19.2 abc 45.1 bc 711.4 bed
N160PgoKsgo 8613.9b 476¢e 10613.9b 203.4 bcd 19.3 abc 45.8 ab 715.5 be
N2goP100K100 9623.0a 50.2 cde 11623.0a 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
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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, NgoPaoKao, N12oPsoKso, N1soPsoKso and NagoP100K 100 kg.ha. 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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