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Figure 1. Cultivation of rainfed wheat under two tillage directions.
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Figuer 2. Monthly precipitation during the growing period of rainfed wheat from 2016 to 2017.
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Table 2. Analysis of variance for the effect of straw mulch level and tillage direction on soil water content.
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* Difference is significant at P<0.05, ** Difference is significant at P<0.01, *** Difference is significant at P<0.001,

"™ non-significant.
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Figure 3. Mean annual soil moisture content affected by interactions for tillage Directions and straw mulch

level consumption.

Means with dissimilar letters are significantly different with Duncan’s multiple range test at P<0.05, respectively.

Sl bk g5y CiES Gl ez Aoy V0/AY)
(owd Gilse CiS Gl e Lo )3 VO/AD
sla ool YL Slde 4 Oy e 1y S ) s
53 3l Cad s b ol 5 a8 e ke
Voo g s S b gl A1 el
o3 dald s 4 ond S 5 oS O s Ao s
bkt 65y S 5wl Sl S
I sled pl o Aoy Ve T O S S
Sei sl S 5 els éL« Ao YY L LSl s
S s S by Glgee 158
Ssbs Sl e (p 0SSN g5
5 als Gl S 5 5SS S e s Gl
CiS (gl e Ao 3 MAQ) L3 S b 3l ele
CLS Glp e Ao MV 5l bl (g
oo b i 4o g Lo ol
S S S Gredes WWYY) 3T ol 53w S
2 S8 S e Jdsas g sl = 5 (63 slaele
S (¢S S 51 S 5 sl e sl slaoks

va

S e s S b, b i
Sashy Gl DLk o n sln S 5 o
Sbosw 5,8 g s s O] ldde (St
soge Wl Spon S 5 oS s sk
Cgr o5 o (K8 S 5 el
e s lsEl g b ae sl (65, S
LSl sy dalh O S LS b, (gl
bim s Gl oo 8 S peee
el 3538l g 53 A 53 Sleml sk
S A e Sy L S oS Hle
spbe S oty o OF 35 a5l s OF 0L >
Fotm b S Ol S i b Kos g Sl s
S LS oly (P18 OLen 5 (s kb S e
Slye Jilsdl Coge IS 5 oS éu 3,8
Sph e 3P CAS Al ey b S b,
Sl Hllde 5 Ao bl Jags 5 (1))
Sl b 53 SiusS e 3 a Gl sk
Ao edaline usyg 8 0le j3 o SIS 5olS dmys Ve



35 Sl £ 3 oS 53 Cugby ot ple
S ke Cask, i ) s b Ll L
g 95 A s Sl v.?\: Sk Cusby i
G S gk Sl 15 (S
e Loy Ve cla.d Y V_?\.s Sk Casb,
Cashy M eglis A3 sdalie SIS 5 oS gl
Ady s b Sl b, (o Sle 5 (s (S
Loaals Sl o ks Cusby 35S & sl 0L
Bl 4 ool oals o et Sl ShusSE
opon e Do mshe el c b b,
(0 JK.;) P<e/0)) cls oals J,.'?\ )\;u;;u
Ol i el Cxpe el C b hals
3 e a5 bt dal s oS (gl eslind LG
508 5 s bug SOl zs 5 tals
gl b S s O 5t gilue b
bzl B Cushy o3l GRalS b Sk
5 iy e Y Cusby el Sl ke ke
OV) Cl Ay o b ady,y oS
033 JS lp sk sl :Kle )
0> S by lye &S sl Ol <=.A;§ L
Ao Ve s VVXY s 3 ok (il DS
ollily b S dals @ cod IS 5 oS OB e
53 (P<e/a)) s Il asys YA 5 Y 0
Vor SVNNY b s 58 Sl bk 6, S
MuQﬁqwﬁjoSébdwmjb
LS edaline mlsdl Lo ) 2VA 9 A O ojlllay 5 JSa
boSile aglis ml & g b & P<o/0))
\)L)f;ls_}egél.d&_éfm-lao)b\"c]a.uobj&
T A Ulssa 5SS s a0
oy alsdl gl s i gs S 5 oS B e
Skt Casby SRl Y 3508 Ol S ash,
S Ol e s slacke 53 15 e b
5 e SISl sh SRl s gl ke
SaE S 5 (V) Sk sl 0Lk s

A+

0353 b 3 ol e 51 508 ole ol St s,
ot Silse S 3 5 sleydl 5s sy A,
S by Glsee Jlie o LB S
Cpan doss Vol 53 cald Slag 4 s
SalE &S (Ao WV) Ul sdali fﬁu':ls,els
.@Z\:uiﬁjaﬁdjﬂmlicjbpéjbu;u
OB e S e e S bkt (65 S e
02 ald jled 4 Cad S b Glges o
sl 3l aS s (ol o ys YY) Aoy Vel
SIS 5 oS Bme Loy W LS Lol e
ot ol e G Sy il cal I 0L
Ll os Gl slaiol bis 3 Gl G e
SoosSE s ensa (Ll e Al 65
2 e Sl oS s cl il gl
S pan  ALS iy a8 (e 228 sl e
b (Ao Vor 5 V) S 56l VL
Sy Jdsa o) oy b ke ple s Ll oy
50l Gpme Ao 3 VY mhau (Al fiy O]
S sk gl 53 b I S S
Ll dals o S e
Lol Sopen abl Cusby Sl e
slaele ol glajles o cusb,  olie
35008 Jsa a8 sls Ol WS ey b sl
53 bl pales Gra e YY) OLT ole 3 SiL
M oo s rlge Sushy 55aS L 3T oo
38 ose AU L AE, e b Siale
2 S by Glge Slss s (8 SS)
C]a... bl eled &S das e 0L elegss
SosS s J2IS 5 elS éu e Loy Voo
Bl s dops Ver 5V e 5 Lot sl
Cdda 5l bk gs) oS s SIS 5 S
(V:b Jf:fﬁ aags 3l JSVS) Cosby ssnaS s
CoosS Loaals [l s 0 Ll sl sy

e.,\;.hbou...: &S LS edalie °L°O"“"@'f B k_M-v:' LSJ‘j"



Ol g 53U e pgllie g

40 bl 5 (YY) 0es 5 eyl Lo
b Sl Gl TV jals 5 St b Ao s
oslatal il 5 Oolom e 2SS Sl (S
s sl (8) LS Olge alS Ll Al
3 gllRis s aS W S 0l (T1E) oLl
Gl Sl Coge LS Ll Gl s

() 5580 Sl _zsb,

|

&2 v

18
16
%.
<
(3 14
4 12 |
YW @ 02 |ceee—aesa)
Yy 10

5 e 2

Mean volume soil water content (%)

(1) s

FIIFT T T I7I77

Dcecember  January

(1) Sl o= Zysh 8 yone ke

Mean volume soil water content (%)
=)

December  January  February

at P<0.05, respectively.

February  March

March

April
L Apri

)bwi.;l-:ﬁ)jbiz.(v/\)ﬁjsblﬁduc]d.d‘}\ﬂb}_;
10 Uil nd (3lm DS 3 e e
Gheyn VY el 5 dald O S 4 el (ghe
sdaline 31,5 bt (g9, cuiS dald O S 4 s
DS 5 olS e 3l el LIS ams opl S
SIS 4 S b GOl SHusSE 3
G ey S ol SIS bkt (g
o o)Ll S by Sl s e B e o)

S e
-
Mulch level
0%
N33%
Q66%

= 100%
-—- PWP

Aprill

Annual

sla
Month

alle =2
T
Mulch level
o0%
N33%
O66%
m | 00%
r== PWP

May Anual

June

Month

695 32356 5 (A b (S3ln G595 3 SHS 5 oS o Jﬂch.‘,;isw Sk b, s dlale Sl i 8 S

gl s gre SN de s gy e el 53 oSSl (glasslsdinr O ga3l 5 eslinul b alia b Sy b slaSile (0) 515 b s
el Ko ola 5 i ole a5l S0l Slslis s

Figure 4. Monthly variation of oil water content in different straw mulch level in up to down tillage (A) and
contour tillage (B). Means with dissimilar letters are significantly different with Duncan’s multiple range test

Result of mean comparison for each months is independent on other months.
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Figure 5. Variation of field capacity moisture under mulch level.
Means with dissimilar letters are significantly different with Duncan’s multiple range test at P<(0.05.
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Table 2. Comparison of soil water content between two tillage direction using paired T-test.
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Abstract

Background and Objectives: Soil moisture is a major factor determining the plant growth
in rainfed lands. Lack of soil water content causes drought stress at plant growth stages. Soil
water content temporally varies due to variations of precipitation, evaporation and other
environmental factors. There are different methods to hold soil water content during the growth
period. Knowledge of temporal variations in soil water content during wheat growth period can
be effective in identifying the critical times of drought stress. Therefore, this study was carried
out to investigate temporal variations of soil water content under the influence of straw mulch
and tillage direction in rainfed system in semi-arid region.

Materials and Methods: The study was conducted in a rainfed land with 10% slope steepness
in University of Zanjan during winter wheat growth period from December 2015 to June 2016.
Experiments were carried out in four levels of wheat straw mulch (0, 200, 400, 600 g/m’ equal
to 0, 33, 66 and 100% covering surface) in two tillage directions (up to down slope and on
counter line) in a factorial arrangement as completely randomized design at three replications. A
total of 24 experimental plots with 2m x 5m in dimensions were designed to investigate the soil
water content. Soil water content during the growth period, was determined by a Time- Domain
Reflectometry (TDR) at 10-day interval. Monthly variations in soil water content were
determined for different treatments during the growth period. The temporal variation of soil
water content at different straw mulch levels and tillage direction were determined using the
Duncan's tests and t-pair test.

Results: Based on the result, soil water content was affected by straw mulch level in all months
of wheat growth period (P<0.05) and the highest value was observed in April. In April, the
amount soil water content in 100% straw mulch level was significantly increased by 30 and
100% compared to control treatment in along slope tillage and contour tillage, respectively.
Mean annual soil water content for along slope tillage at the mulch level of 33, 66 and 100%
was 11, 13 and 21% higher than the control treatment (P<0.01), respectively. Mean annual soil
water content for the contour tillage was also at the mulch level of 33, 66 and 100% was
increased 6, 8 and 18% higher than the control treatment, respectively (P<0.01). Study of
temporal variations of soil water content in two tillage directions showed that soil water content
was significantly increased during growth period except on January, February and May. The
reasons for this difference can be expressed by changes in the type of precipitation (snow) and
the weakness of the vegetation. The mean soil water content in contour tillage was about 6%
more than along slope tillage (P<0.05). The highest difference in soil water content was
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observed in March (14%) and the lowest one was in May (2%). No interaction was found
between straw mulch level and tillage direction in terms of soil water content in any months
during the growth period.

Conclusion: This study showed, both management methods had independent effects on soil
water content in rain-fed wheat land. The roles of the two management methods in reservation
of rain water are obvious in the early stages of growth and in spring when rainfalls frequently
occur in the area. Application of at least 33% wheat straw mulch equivalent to 2 tons per hectare
and tillage on contour lines are essential for improving soil water content in rain-fed system.

Keywords: Growth period, Precipitation variation, Tillage on contour lines, Vegetation cover,
Winter wheat
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