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Figure 1. The experiment plots installed on the wheat rainfed land.
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Figure 2. Wheat plants at harvesting time from experimental plots.

S8 dols b B (V) (s medes hs 4 Sl
S o S T el (D) sl s«
Jalas eondS DLy S F0) 5 5 sk o O sl S
dl i S Sl dewya ile 20 S 4

w5 mepH dvsa () sty (YY)

ALY

S abed 5 K5 s Sny s Sell
S pled 5 S b Shy lpas
ol as i la iy Sl a8 S S e 4 sl
il e Sl Yo b io Gas 3l islas b,

e)L.b\ C")‘ﬁ: l:.wb U‘i‘ BE RS W C;fie)\ub\ g P e



11T (0) oylows d¥E) Als S 5 f clis gla g}y s puls

oy g W

G S SB aled 5 (K S
50 e S S pland 5 (S sl S
S el Cu el 0l ALY Jadr 3 ey
Ghils Jl5is S oS sl ol Sbt ol a4 e
VA/YO 5 Claw dos Y0704 (o ds s AT
Loy Aok e oS fjj Bl shls 5 ey Lo
s b b 5 (woys 0/04) S sl ks
oS (oS Ver L OV S| e WWVE) S G ysls
dS/m S colis o Sle gl S sy
oS sbs 03,5 53 Suss Bl 5 5s YOV
il Bld w jheis sbocs S8 (YY)
Sl osle tile S edas Wisy sl Sulolis
sbalisls gl ey 5 (hops Vo 51 56S)
A Sis oSSke bl ap w4 s 5SS
3 MWD=\\ mm) 5.5 ol glaals>
S opl glaalaisls by s Jlal &S (8)
oy o S0k ol Gl 0Lk b
3 o) sby clds b s s S g ,alb
Sl 25 aSa el S V/0Y o S
Sopen aht 5 oasyie S b odbed s S ;.j
2 S VTN S INAY LS50 ol b 58 ol
Sloslbl By s Cb sy Jsa oy (¢J§
VoY) St g uddsh (Aoys VIOY) (glop Ko
ol 050 S s 55 0l (Cel 5 e il
Skt Jl sl Glyomn 5 oy oS i 5 St
oS (S 53 05 WAL Skt O (5506 b b
N Ol O3p ssdme Kby @l pl sy

sl olS (5l (ol 0/74) St oz LB

AN

IS olas (S bl s Sl 55
Al g Se sl o EC &Ky aliwsa gl
o S gl ot o Gies
03 baals glul s as (Y1) (g5l el
Yoki Lo gladlasls s (M) 5 S g w4 ol
Glae p 5 @Sl aids & ety e L £ U
Sl bl ki Sis Sk Lesls
Slos 5 S gpddsl WS s MWD)
Sliel Ghey e SOl Lle a8 cs e
S asyie b byl 5 s SO w55 (0) caslas
Cugbs il Sl (FE) 5y oS S ok,
B (JL(_.ALU.L:S —\0oer) r_?\.s jbf}-’: i s S
oot 5 (JBlphs Y1) asppe o b
oSl Jlis glis 5 (lid amin oKaus

AY) Ll
L iolesl 5l ol slbaosls tlaaals Jolow 5 4550
20 b sy (e a5l LS
AR oon oy S 5 Som el sl
Sy by &5 5l baesls oS (55040 5 5 L S
G 5 S emR) mls slabss bois S e
ol s b dl s e Lol s bl =iF
5 Y0 S sy alol) S Cisy dols
5ot Gllse) CiS S oo s (e sle Yo
S g, B Ol bk g poiS
S S O3l Sl eslial b pkiS wils s Shas
S baesls s 5w o ) shaiens REJ I Jels
S lased s g 5 Y ad SPSS 1

A ealana YoV el Excel )\f\(aj.:



ely Loy e 5 (6,80 wumo

Al 590 S plend 5 (S5 gL Shy Fp o) o
Table 1. Some physical and chemical soil properties.

ks bt sl S5 ks xSl S
Mean Chemical characteristics Mean Physical characteristics
. ‘ / Y
7.52 oS 60.16 0 o
pH Sand
ds/ Sl calaa LB JARGAW
2.57 (d3/m) 5o A ghin o 20.59 W =L
EC Silt
/100g) 55518 Jals s b 1)
11.74 (meq/100g) 555 a3 = b 19.25 )
CEC Clay
A L 1) e <
5.59 (1) P e 18.87 () o525
Exchangeable sodium Gravel
143 ) Jests 1.09 (mm) of sl sbalisbs b s (Sle
' Organic matter ' MWD
1) dslas ol %) s als -
14.61 () S oS 1.52 (Fem)S A Jopate t-
Calcium carbonate equivalent Bulk density
06 (58) (s o3 4o s
Permanent wilting point
18.89 (@/2) 45,0 b b b,
Field capacity
10.20 (cm/h) ol 358 Co

Final infiltration rate

55 Gk sl Aoy YWY &S ol 5l sy (doys
B o Gader YV G g5 5l ke fuad
5Pl s oS sy ol 5 oS Cg
Jad 03 g i peS S sk e s a3
oS s Sub slaslas il Jsa e
Cgr) e b B, Coeal laslis Aol
S e S Ol bis s (s, dlol 5 ks
Sl ras iz 53 (71010) OLes 5 SLlss S 5y
Slyome (pFohm &S X3S Ol oS ke
(A3 YAA) aygs ol 3 S > b,
b 3 S ez Sosh, Glpee (0 50S
St ez Cusby o Sle 5 (Ao \Y) cils

YyY

Aol Shoos S cub, by Ol
Slyme Sl ) p 1S g g s,
07 UK Ul il Sy b S b
by Sl S o SR &S s e 0L
bshas (655 5 ol G3le) o g 50 0 S
o 5eS 5 (o TIN0) Okl fas 3 Gl 5
Oeaman Sy (ho)3 A0 A) Oliwsy fad 53 sl
s, ol g g S by Gl )
S 3l OLE A 050 b il Ui s uiS
Aol 53 o S sk Sy D 0
Sle b o e Ble Yoo 5 YO) S s,
VA1) Olee Juab 53 OF 508 5 (A3 VV/4)



11T (0) oylows d¥E) Als S 5 f clis gla g}y s puls

J.IAL;JLM: Yo Q;‘S\_.&_LJ) Wbﬁj%é}l)ﬁ L& edalin d))jgsl;- Q}.,\.: U;}) BEl J—-ﬂ)b\i/Y
5 Aoy VY S thjo) aj:;-b U‘:""‘J'Q‘ e % Y .,\AJL;G olis CLL:J U‘i‘ L;LSJJJaA.: (VYY)
(8 IS8 s5d 0 Lo ys VOV doole 5 515 bolat 5y ad hay 65,04

18 Bl b gy, i8S B sl Yo L,y ol
= Contour cultivation 18 25-em row spacing
I8 : Bz 3 2 o o ol
‘\)i < 46 a O Cob gty iats o £ a O 2 sl Yo i, absls

B : 16
e 5 [T Up to down cultivation -l) g — 20-em row spacing
= 14 -
i g b b i g l4r b
= o
W o 12 ¢ o= 12
AT - =4 %
Ji\_ E 1o A5 w0
z g d 1 3
gﬁ 3 g @ 8 r d d
- E 6 gj g
s g
A2 g 4 € 4l
i g =
< ) 5
o . —~
= = g s
0 0
»b ol s Sl p Ol e ol
\‘L.AJ J..aJ
Season Season
() (il

26 g 5D s pd ud; 0y (b e dseab 5o bl GLo S s S ab; Gl oSl T S
Q) S Cgz 5 () Cuis sy Aol (VY40

Figure 3. Mean of soil water content in the experimental plots in different season during the wheat growing
period (from October 2015 to Jun 2016) as effected by cultivation row spacing (a) and cultivation direction (b).
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Figure 4. Soil water content under the influence of cultivation row spacing (a), cultivation direction (b).
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Table 2. Analysis of variance for the effect of row spacing and cultivation method on soil water content and

grain yield wheat at the plots.
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(Mean square)
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Grain yield wheat Soil water content
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(Row spacing)
25
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(Cultivation direction )
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0.070™ 1 9.866™ 1 . L o
(Row spacing x Cultivation direction)
U
0.02 8 12.61 284
(Error)

Sgma et 5 0,3 AV el a3l e *

F a3 44 Jlazs o 53 s e Fds,5 40 Jla o 53 s e *

* 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 5. Grain yield wheat under the influence cultivation row spacing (a) and cultivation direction (b).
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Abstract

Background and Objectives: Water retention in the soil and increasing soil water content in
the rhizosphere is the first way to enhance crop yield particularly in the dry-farming lands.
Agricultural practices along with intrinsic land characteristics (topography, soil, etc.) can affect
the water retention in the soil and in consequence crop production. Most of these lands in Iran
are located in semi-arid regions and are usually ploughed along the slope which accelerates the
water runoff, hence increasing soil erosion. The change of plough direction from slope direction
to contour line is the first strategy for water retention in the soil. However, there is no possible
for the changing plough direction due some limitations in the farm and restriction on the
movement of cultivation machines. The choice of proper row spacing is important in the
dry-farming lands ploughed in the slope direction for water conservation as well as crop
production. Therefore this study was carried out to investigate the effect of two common row
spacing in two plough directions on the water retention and wheat grain yield in a dry-farming
land in semi-arid region.

Materials and Methods: The study was conducted in a dry-farming land with 10%
slope steepness in Zanjan during winter wheat growth period from October 2015 to June
2016. A total of 12 plots (1.5 m x 5 m) were installed to study the effect of two row spacing
(20 cm and 25¢m) in two plough directions (up to down slope and on the contour line) on the
soil water content (SWC) and wheat grain yield (WGY). Soil properties were determined using
the common methods in the lab. SWC was determined by a Time- Domain Reflectometry
(TDR) interval during the growth period. Seasonal variation of SWC for different treatments
were determined during the growth period. WGY for different row spacing and plough
directions was related to SWC. Wheat plants were harvested from all plot surfaces to determine
WGY early June.

Results: Results indicated that both SWC and WGY were significantly affected by plough
direction (P<0.001, P<0.01, respectively) and row spacing (P<0.001, P<0.05, respectively).
About 16% increase in SWC was observed for the contour ploughed plots as compared with the
up-down ploughed plots, on average. Mean SWC during the growth period for the plots
cultivated in 25 cm row spacing (14.4%) was about 11% bigger than the plots with 20 cm row
spacing. In all seasons, SWC in the plots ploughed on the contour line and cultivated with
25 cm row spacing was bigger than the plots ploughed up to down slope and cultivated with
20 cm row spacing. Spring showed the highest difference in SWC between both two plough
directions (2.57%) and two row spacing cultivations (1.6%). WGY values for the contour line
ploughed plots (1330 Kg ha™) and 25 cm row spacing cultivated plots (1200Kg ha™) increased
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about 40% and 11% as compared with the plots ploughed up to down slope and cultivated with
20 cm row spacing. Significant relationships were found between WGY and SWC for the two
plough directions and the two row spacing cultivations.

Conclusion: The study revealed the plough direction in the first order and the row spacing in
the second order are the major factor controlling SWC as well as WGY in the dry-farming
lands. Application 25 cm row spacing with contour line plough is the best cultivation method
for increasing water retention and achieving higher WGY. The importance of these two
cultivation methods is obvious in spring when rainfalls are intensive and frequent.

Keywords: Seasonal variation, Cultivation methods, Semi-arid region, Water retention
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