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Table 1. Average weather conditions during the seasons from 2012-2013 at K ermanshah, Iran

obo Ao obl BT 60 et adhel djs Cllumo)l Sl i ol e
Month Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
(k) S5k 00 131 08 104 682 343 356 252 00 00 00 00
Rainfal (mm)
Cfle s bose 197 106 31 44 30 44 119 17.8 239 270 290 255
Average Temperature (°C)
ClFSl e les S>3y 4 546 188 1658 149 22 192 265 337 369 390 360
Maximum Temperature(°C)
CFSb el f> =55 19 78 90 -112 -112 47 93 142 170 190 150
Minimum temperature (°C)
Crashee) s 2053 575 02 - - - 822 1205 3046 3612 367.8 2846
Evaporation (mm)
ool 1yl Jome S (ol 9 (K9 38 Cumdg - Jgus
Table 2. Physical and chemical characteristics of soil in field
S Sluogad (il S Gas
Characteristics Soil depth (cm)
0-30 30-60
(2e,9)x5Sand (2-0.05 mm) (%) 7.0 6.4
(4 ,9)deSilt (0.05-0.002 mm) (%) 44.0 425
(22,9 ,Clay (< 0.002 mm) (%) 49.0 511
aaslpH 7.8 7.7
(20,9 J1 slsOrganic matter (%) 1.0 0.5
(3e,9)JS o395 Total nitrogen (%) 0.11 0.09
L,a.sAvailable phosphorus (mg kg?) 10.1 8.3
~=lsExchangeable potassium (mg kg 280.0 303.7
A bl et 5l S S GolesT cas 6)ls paiges
Soil was sampled before sowing
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Table 3. Analysis of variance of soil moisture during poding time and depth of sowing affected mulch types

(mean-square)

S Cugb,
o i 2oloo .7 Soil moisture .
Ol ynd’ 29 ©oll az 0 P 55 wlogw ails 8 ,Slos
Sources of variation df ) ol Total biomass Grain yield
Soil depth
0-30 30-60
A 2 148™ 849™ 80111™ 27655™
Repeat
g5 . . o .
gle gy 5 79.07" 57.97 20096 71117
Mulch types
Uas
10 145 2.29 26726 8319
Error
WLT &= 2 0.26™ 482" 81576 29959™
Planting depth
S e 2 e Sl S 10 020° 082 8154 1857
Mulch x Planting depth
o> 24 0.23 0.34 3927 837
Error
CV (%) &l pss o o - 3.66 4.01 8.89 8.03

(S35 y9031) auo 00 9 ) Jlail zolaw )0 o sime (o fre pué o 3 4 # g s NS
ns, * and ** : Not significant, significant at 5% and 1% probability levels, respectively.
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Table 4. Comparison of mean soil moisturein poding time and depth of sowing affected mulch types

(w29) (GaadME (3o 53 Cugh,

oyl Moisturein podding time (%) S5 ologs 4ils 0 Slos
) R .. . & " e
Treatments (Faiils) SB Ges (&5 £55) (& yoy50y3 p,5)
Depth soil (cm) Total biomass (g/m?) Grain yield (g/m?)
0-30 30-60
& glgil
Mulch types
=l - Lo
c (?’ I‘E"’“‘M ch) 9.65° 11.15¢ 501.31° 282.88°
ontrol (N0 mulcl
N5 S e
Wh;at Stu“ls e ich 13.27% 15.01% 732.72° 367.21°
raw mulci
L b
SOG§| CJI h 12.324 14,09 624.36° 318.01°
il mulcl
| =l
. ‘5; 2o e o 14.31° 15.461° 661.89° 332.48°
armyard manure mulcl
&S lS Al
c ;:I;;IS e ich 11.419 13.72¢ 623.64° 328.18"
orn stubble mulc
e ‘5)%{ L 18.312 18.892 993.062 533.142
Supplementary irrigation
(o s5ile) il Gos
Planting depth (cm)
4 13.072 14.93* 639.62 ¢ 321.46°
8 13.252 15.10* 699.85° 356.67°
12 13.312 14.13° 774.022 402.812

il oo lo g B pas saims lid giw ;o 50 alie By >
Within each column, mean followed by adifferent letter are significantly different at 5% level (DMRT).

Ao gl il i 3955 oy e S0 53 S Caghy slbosls Juloiy a3 51 Jolo qulis -0 Jgor
Table5. Theresults of the analysis of the soil moisturedata at different growth stages of chickpea under mulching types

(W0 y0) Wy lizeo Jolpo jo S Cugb,
Soil moistureat different stages (%)

L yloud’ - - - - B
Treatments olsb ey €92 ‘SME @ A’b_ oken
Vegetative growth Flowering Pod development Grain filling
0-30 30-60 0-30 30-60 0-30 30-60 0-30 30-60
(e ogaanls 165 1845 1286 1537 973 1148 7.58¢ 8.50°
Control (no mulch)
PS5 S glle 15.98% 19.33« 15.322 16.83° 13.26™ 15.33> 10.1¢ 12.13°
Wheat straw mulch
*’_{ Ll 17.56% 19.63> 14.87* 16.98° 12.22% 14.52° 9.85° 12.06°
Soil mulch
el 25 glle 17.922 20.812 16.19% 18.59° 14.28° 16.1° 11.56° 12.89°
Farmyard manure mulch
oy S glle 17.18% 18.87¢ 14.61% 16.16 11.5¢ 13.92° 9.89° 12.31°
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Supplementary irrigation
)'”ﬁ“:“"“ 171 369+ 384 342 27355 19,83+ 17147 1599+*
- value
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Within each column, mean followed by a different |etter are significantly different at 5% level (DMRT)
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Introduction

In dry areas, water is the limiting factor in improving agricultural production. Saving
the annual precipitation in the soil is very effective in dryland farming. The amount of
rainfall that infiltrates the soil depends on the amount of soil permeability and runoff. The
surface remains will be able to better permeable prevent runoff and raindrops and reduce
erosion. In addition, evaporation can be reduced about 40 to 70 percent and this water is
available for plants. Moreover, mulch keeps sufficient moisture to increase the microbial
activity, rise mobility and better food for plant growth. Therefore, various tools and
techniques should be used in rain-fed conditions to reduce risk of water losing and create
sustainable performance. In this work, some types of mulch and their impact on soil
moisture and yield of chickpea are evaluated in dryland conditions.

Materials & Methods

This experiment was carried out on chickpea (var. ILC481) as a split plot in a
randomized complete block design (RCBD) with three replications at the research farm of
Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran during
2011-2012. The main plot treatments were moisture retention, including control without
mulch, corn, straw mulch (1 kg/m?) wheat straw mulch (1 kg/m?), farmyard manure mulch
(3 kg/m?), soil, mulch (using the sweep to cut pipes capillary) and supplemental irrigation
at podding stage (to compare with the ideal condition). The sub plots were sowing depth
4, 8 and 12 cm. The annual rainfall was 305.5 mm during the studied year and soil texture
was clay. Each plot consists of 6 planting lines with length of 3 meters. Sowing date was
done on 16 October 2011. Plant density was 40 plants per sguare meter with 25 cm
between row spacing and 10 cm in the rows. In this work, measured traits were included
soil moisture at different growth stages (vegetative stage, flowering, pod and grain filling)
at depths of 0-30 and 30-60 cm, grain yield and biomass. In order to estimate soil
moisture content, sampling was conducted by auger. Data were analyzed using the SAS
and MSTATC softwares and the means were compared using the Duncan test at the 5%
level.

Results & Discussion

Results showed that there are significant differences at podding stage (depth 0-30 cm)
between different types of mulch and between sowing depth (30-60 cm), different
mulching types and also the interaction between mulch and sowing depth. Soil moisture
(depth of 30-60 cm) was significant for al treatments (mulching and sowing depths) and
for different growth stages, including vegetative growth, flowering, podding and maturity
stages. The mulches which could preserve the highest percent of soil moisture were
farmyard manure mulch, wheat straw mulch, soil mulch and corn straw mulch,
respectively. The lowest soil moisture content (average depths of 0-30 and 30-60 cm) was
obtained under no mulch condition and at reproductive phase, flowering, podding and
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grain filling (8.0, 10.6, 14.1 and 17.4 percent, respectively) and the maximum soil
moisture content for farmyard manure mulch were 12.2, 15.1, 17.3 and 19.3 percent,
respectively. Sowing depth of 12 cm decreased the more moisture from depth 30-60 cm.
Grain yield increased under wheat straw mulch (30%), manure mulch (18%), corn straw
mulch (16%), and soil mulch (12%) compared to the control (non-mulching),
respectively. Grain yield reduced under wheat straw mulch (31%), manure mulch (37%),
corn straw mulch (38%) and soil mulch (40%) compared to supplemental irrigation,
respectively.

Conclusion

The results revealed that under mulch treatments the soil moisture trends were slower
compared to treatments without mulch. Farmyard manure mulch indicated the highest
ability to retain moisture and after that wheat straw and corn stubble mulch demonstrated
the highest ability to retain the moisture. Thus, it seems that in areas that there is the
possibility of supplementary irrigation, use of these treatments will provide more moisture
for plants. Furthermore, a deeper planting seed (12 cm) causes moisture depletion from
greater depths. According to the results, it seems that the use of deeper sowing depth and
mulching can be an appropriate technique for dryland condition.
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