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Table 1- Some physical and chemical characteristics of soil
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cél EVIRVV) . e (%) P K Fe Zn  Mn_ Cu B
Texture pH (5% 52 it ‘1-"“’:) (25945 13 9,5 o)
EC (dS.m™)
(ppm)
b =
Loam- 8.2 3 0.34 11 100 284 026 4.86 058 1.07
sandy
o1 395 (2lowd (olsd (B2 -2 Josa
Table 2- Chemical characteristics of cattle manure
(woyd) JunS B (aopd) S gjosd  (wwoyd) U pawly  (wo)s) JS jod  (ao)d) JT opsS
Ash (%) Total N (%) Total K (%) Total P (%) OC (%)
36 2.33 1.89 0.80 22.86
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Table 3- Total nitrogen percentage of barley green manure

1w 2l 3w 4l Sjlew 6l 7 jlowd
T, T, Ts T, Ts Ts T,
Sy
Conventional tillage 2.07 2.24 2.16 2.27 2.33 2.17 -
SiySb
No tillage 1.98 2.16 2.09 2.18 2.26 2.04 -
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T,: Green barley manure without taking cow manure and chemical fertilizer, T,: Green barley manure with full use of chemical
fertilizer for barley, T3: Green barley manure with two- third chemical fertilizer for barley and the remaining one- third for maize, T,:
Green barley manure with one- third chemical fertilizer for barley and the remaining two- third for maize, Ts: Green barley manure
with 50-50 mixture of cow manure and chemical fertilizer, Te: Green barley manure with 40 tons cow manure per hectare, T7:
Control (without using fertilizer)
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Table 3- Analysis of variance (mean of squares) of the effects of different fertilizer resource on yield and yield
components of maize under different tillage management

TN 1 A S R PO NI IVCRRL o BN
i obie ; : “’9;'5“;‘" Ear U iy, @l Cudlyy 1 3Ses
3y an - _ . R
S.0V s heiaht length Number of Number of 1000 Harvest  Grain yield
df el row per rain per row Grain index
ear Y p weight
L;ﬁf;;‘; 1 2211.44"  98.15" 1.64™ 457.33™ 1158.85"  48.762™ 51302349
3 S X sk * * -
j;ziilllgj; 1 126.29"™ 1.14™ 0.046™ 55.048 21 8.04 2452825.19
Et‘:)r 4 154.11 0.324 0.703 0.798 2.393 0.405 32168.56
Ferti“’zirfg‘;ource 6 3297.85"  114.89" 0.362™ 491.17™ 491.31" 76,714  39640261.40™
298 e X Jlo
Year x fertilizer 6 70.13" 2.33" 0.244"™ 14.60™ 24.159™ 3.027  516450.242™
resource
55 e X 5055 " " " " "
Tillage x fertilizer 6 25.41" 5.06 0.157™ 21.58 20.802 4.87 2566965.63
resource
X (55,556 X Jlo
25 gshe 6 25.99" 1.75" 0.273™ 10.18" 6.056" 1.77" 572300.21"
Year x tillage x
fertilizer resource
E”” 48 57.54 0.541 0.241 0.675 0.97 28.57 14969.73
rror
(“”)C ;"Z;;)“)‘” 3.33 3.42 3.47 30.07 0.43 1.79 2.32
0
I ixe Coglds pie g Joyd S g g e 3 b dxe cuS§ 4 NS ¢ KKK

*,** and ns: Are significant at p< 0.05, p< 0.01 and not significant, respectively.
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Table 4- Comparison of yield, yield components and other traits in different fertilizer sources and tillage

waj’ al.m A1 slaxy &b 452 459 &Tu 415 5,8os
Joss Slosd o G2 gW)| w’ ) ?Za) ) 3 (55 SBR s e5ek)
Treatment Treatment (o) (% P Number  1000-Grain %) (b
levels Plant height (cm) Ear Number  of grain weight Harvest . .0 yield
I?ngt)h of row per row (9) T(ge)x (kg.ha'!)
cm per ear (]
S S CT 233.16% 22.85° 14.27° 29.09° 232.45° 4378 6057.85°
Tillage NT 222.90° 20.42° 13.99° 24.42° 225.02° 42.26" 4494.85°
T 198.3° 16.6° 13.8° 16.41° 218.75° 39° 2097°
T, 214.08° 18.1° 14.2° 20.08f 223.75" 40.5"™ 3465
365 e T 228" 21.2° 14.02* 26.41° 226.50° 42.41%¢ 5561°
Fertilizer T 230.83" 21.9° 14.21% 28¢ 228.25" 43.50*° 5762°
sources Ts 240.25° 24.08° 14.3° 32.25 233.75" 44,83 6566°
Ts 243.75° 24.9° 14.03 33.75° 237.33* 46.08 7019°
T; 241° 23.4° 14.14° 30.41° 232.83° 44.75% 6465°
YiCT 229.7° 21.7° 13.9° 256 230.8° 42.8° 5460°
&39S X Jlo YINT 217° 19.8° 13.7% 22.6° 222.3¢ 40.6° 4238°
Year x tillage Y,CT 236.5° 23.4% 14.5° 32.5% 234% 44.7° 6656*
Y,NT 228.7° 21° 14.2° 26.2° 227.6° 43.8° 4751°

Al e o g Jlesn] gaw 13 Sl geil bl 5l gime Coglis BB S yiiie B K )3 g g pp 4D 09,5 yb (slapSile ¥
* Similar letters in each column show non-significant at 5% level probability based on Duncan test.
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CT: Conventional tillage, NT: no tillage, T,: Green barley manure without taking cow manure and chemical fertilizer, T,: Green
barley manure with full use of chemical fertilizer for barley, Ts: Green barley manure with two-third chemical fertilizer for barley
and the remaining one-third for maize, T,: Green barley manure with one-third chemical fertilizer for barley and the remaining two-
third for maize, Ts: Green barley manure with 50-50 mixture of cow manure and chemical fertilizer, Tq: Green barley manure with 40
tons cow manure per hectare, T;: Control (without using fertilizer)

W Conventional tillge = No tillage
260

240

220

200

1000-grainweight (g)

YA1T1 YAT2 YAT3 Y1T4 YATS Y1T6 Y1T7 Y2T1 Y2T2 Y2T3 Y2T4 Y2T5 Y2T6 Y217

Yearx tillagex fertilizer source
Sl 0,3 &ld Y132 439 3 395 awie X (6559 B Xl WiiSed p -1 S
Fig. 1- Interaction of year x tillage x fertilizer source on maize 1000- grain weight
oxile (Bl pouw g 9> 4 (o loowd 365 pow 93 olyed 4 g o 395 T3 g 40 (NPK) slhaws 38 JolS bpunn b olyads g jaw 365 T2 conr o 365 T1 pgd JWY2 Jol Jlo 1Yq
Gy cyon) 1ald T7 9 ol 368 540 b g juw 365 1T e oliond 5 (ol 395 Ciuad bgloo b 93 o 358 T o) ds pows 93 9 9 1 oloowsd 355 pguw S b 9 joaw 395 Taec)d &
os5
Y1 First year, Y2: Second year, Ti: Green barley manure, T2: Green barley manure with full use of chemical fertilizer for barley, Ts: Green barley
manure with two-third chemical fertilizer for barley and the remaining one-third for maize, T,: Green barley manure with one-third chemical fertilizer

for barley and the remaining two-third for maize, Ts: Green barley manure with 50-50 mixture of cow manure and chemical fertilizer, Te: Green
barley manure with 40 tons cow manure per hectare, T;: Control (without using fertilizer)
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Introduction

Due to the development of sustainable agriculture and the reduction of utilizing chemical fertilizers, it is
essential to use organic fertilizer. Organic matter is vital to soil fertility and its productivity. To maintain the
level of fertility and the strength of soil, organic matter levels should be maintained at an appropriate level.
Unfortunately, the level of organic matter in soil is generally less than 1%. One solution to increase the soil’s
organic matter content is to use organic fertilizers such as animal manure, green manure, and vermicompost
(Nuralvandy, 2011). As a correction factor, green manure can increase water supply and nutrient soil
conservation (Tajbakhsh et al., 2005).

Materials and methods

In order to assess the effects of fertilizer sources (green manure, cow manure, and chemical fertilizer) on
maize yield and yield components (KSC 704) under tillage management, a field experiment was carried out at
Zahak Agricultural and Natural Resource Research Station in two years (from 2013 to 2014). Before corn
planting, barley was planted as green manure in the fall of each year. The experiment was conducted as a split
plot arranged in a completely randomized block design with three replications. The main plots were tillage and
no tillage, whereas the sub plots were: 1-barley green manure (without application of fertilizer), 2-barley green
manure with applying 100% chemical fertilizer (NPK) to the barley during cultivation, tillering and stemming
stages, 3- green manure with 2/3 of chemical fertilizer to the barley and 1/3 to the maize, 4- green manure with
1/3 of chemical fertilizer to the barley and 2/3 to the maize, 5- barley green manure with 50% animal and
chemical manures, 6- barley green manure with 40 t ha™ of animal manure, 7-control (non-fertilizer application).
Corn was planted on 15 March each year. Phosphorus, potassium fertilizer, and animal manure were added to the
soil as the base fertilizers. At full maturity, 10 plants were randomly selected and the plant height, the number of
kernels per row, the number of rows per ear, the seed weight, the harvest index, and the ear length were
measured, separately.

Results and discussion

The results showed that in comparison with the first year, in the second year a significant increase was
observed in plant height, ear length, number of kernel per row, weight of 100 seed weight, harvest index, and
seed yield. The highest grain yield was obtalned from the conventional tillage systems (mixing the fertilizer with
the soil) with the mean of 4494.85 kg. ha™. Other characteristics, except the number of row per ear, increased
more in the conventional tillage than in the no tillage. Fertilizer sources were significant for plant height, ear
length, number of kernel per row, weight of 100 kernels, harvest index, and seed yield. The highest grain yield
was obtalned from the sixth treatment (mix of animal, chemical and green manures) with the mean of 7018.5
kg.ha™. The interaction of year, tillage and fertilizer sources indicated that the highest grain yield and 100 seed
weight were obtained from the conventional tillage systems and from the 6" treatment (mix of animal, chemical
and green manures) with the means of 9400.33 kg.ha® and 246 g, respectively. In the conventional tillage,
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microbial decomposition occurs faster than in the no tillage. Nutrients are released in vicinity of the plant roots
and it can be placed conveniently at the disposal plant. In this way, the sixth treatment will achieve higher yield
and better quality, because it can create diverse sources of essential nutrients for the plant; moreover, it can
increase absorption capacity in corn.

Conclusion

In conventional tillage systems, where the sources of fertilizer are mixed with soil, the plant is placed in
direct contact with the soil degrading bacteria, accelerating the fertilizers’ mineralization, and ultimately,
improving the plant growth. Due to high soil density, the root growth limited during the first year of no tillage.
Organic Food Systems (green manure and animal manure) provide the mineral food for plants. However, the low
rate of mineralization in the early stages of root development can limit the nutrient availability. Nevertheless,
these limits are removed over time. Integration of green manure, animal manure, and chemical fertilizer with
conventional tillage not only strengthens the initial growth but it also accelerates the mineralization. In general, it
can be concluded that application of green, animal, and chemical manures and conventional tillage for corn
production can both reduce chemical fertilizer and environmental pollution and play a positive role in increasing
the yield of maize.
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