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Figure 1. Gravel mulching and implementation of
drip irrigation in plots.

JHEs Gl g el prare pr el e
2l 2l (P <o)+ 0) s e sk 4y S

Cote 3l az ST ol s Eloe oyn ggoze o
Sl 5 S ol JAS 2 038 e
S el 0005 aeiie obS Ol Gpas LIS
oo Mlize il uyiws o oldll el
355 g (ome oaiS Mol S laie @) op K
Sleogad 5 (I oo ol S lore ) L0
il Sl Sl 2l 53 ehga S5 oS
oS el ol 8 el oauis dslllas dpag,l 4zl o
Ol b gl o plye o Kl sl
- e SB s el cerse Wil e el
Sl Bpas LI Gl Sl 5l gsoge ol 45 25
-4 (Gpae ol Jlie sl 4 sadg Jyame Gl
jeiS i Lio Siddond g S bl ;o o
E9 ol 05 uizren Ll Glglid Coenl Pl ol
3 Cailes g S (69,9, Cuglio dgue el o
ol Blaal oo S o Lol cpl o S s ale
rae pilis b )y () 1w le Siagy
s Slge Jio JL3 ol slaaslls ooy S
wyp (V) ol Grae S5 g ogee o,Shas o5y Ol
oSy Fr p oS (Srae polie b
Flie ol il adlas (F) S slewd o S5u8
S SRy 2 Fre 955 5 0N Brae polis
9 SLCaiS Sk e i s 5 S
Axdlas 5,50 dilaie (0 Joame o,

gy 9 Olgo
A &l mb ey askl (S e Gleghy ol
@ldlizr Olaiie) fud pliwyed ey 5 oblas
a0 YA 5 8,0 Job 4l YT 5 as 0 Y7 a> 0 FO
=hy Jsad o (Jled (pe 4l FY 5 addo v
5 ol el dilaie ol o 12l VYAS bl 5 s
Sle g AteeS g ol SiSded 0w oo
az,0 VY 5 -0 Y o s ddhaie ol o ¥l gleo
5 yoke YAQ 4Vl Sab o Slhe o ugends
ol e &dly solylicwl e VYo byo mhaw 5l gl
oo 53 gl azlys 4 (Sosp Jdo 4 adlate
Sl o Ses )l G (S slaglish sy



S Gl Sy 9 b ad) Gaslh (S p (fe 095 5 0K S

i SeeS sbhalass o S sl gl
WS gpSoslal S dBiws b e L FIVO
-4 L (MWD) bals ki S5 mSle
Onb @ YLl cad e Elge Hhd b gl (6,58
& oeal 5l e e e V8 g /YD /O N Y
3 e(Yoder, 1936) w58 awlxe 5 (3
3 S5z st b lsosls s o9 o 51 ol
b booeSle avalie 5 (uil)ly a2 o] (Sapss
L JKal ooy 9 MSTATC L1331 0,5 50 SSls (03]

A plsl EXCEL 3306 5

sl Gialesl 8,90 S ¢ S 5ol (omaids ulul
o, YIAF o Claws auo )0 PYIVY (4l s j0 YAIYY
a0 355 oo (o pof Bl S 5 ()
YIVY (I oS oy YA Glls mghy jo ais,
P17 S e (O @) o,lac) EC g PH (59,50 duoj0
¥ Jedx 00 e p iesjewd TVIO
03,51 ad) K CungeS o)y plierd Sliogas

A 48,5 S oy 009l S (glps oS

~pSli p o 50 955 5 03 S (B pan lie iU

Jbs s, s
(a5 yhad bl 4) Jls ol sl a3l gasn
L g 05,8 (Bpan polie 183l o jls e jsbas
o505 like DI (eizeen W8S )18 (L0 055
oine Sy ol o Slgiome p bai (850 055

O Jgaz) o

3 oolaiwl a5 sl s o 1Kl dunlie taigy Job
Jooin el 8 e b e lyises o3 Ko
P00 VLY i a Jolasls o g Job
O99=) 2ald b aolie ;0 £o kg M2 Y- (glo Lo
o asg Job G pten (V Jgo2) 2355 (o2 S
03y Hlade o YL jo e 8L YAAD 5
395 9938 Cpimad 0005 sanlie (£ kg m?)
Jsb (Brae polie 4lS )3 (Hhow pof S1> 4 (5
YIF LT s an g ylo e joboas |y Lo aig
ol Sioli8l (= 50 955 (y9u) wald 4y Comd 2oy

\ .

lacs Lo 9 @bl g 550 ladile boj)le 5 sl 90
w3 Jloel e 5,8 w25 5 S ol
Sl a9 ol plil Caig )l Yooy gkl ol
s Soleez Gub il osls S0 05 e w09y
mar 2 ALl Seskd ez 5l (e T e
Ay 0590 50 )lul cele YA ggoome jo el cows
g oS pll (VFAF 5 ¥ b caigs) 0) LS
b & Lo as e o e s

ws Az S s (VAXA) 2 18V LS,
55a) Sy JsbalS el ATRE 5 A 5V
osle woy0 5 (Lol als jo Ll 5 lawg dasyl Sy
Najafi ) oi (g,Sojll byles o oge Sis
s Sloizma (loy len o (Alishah et al., 2013
sad o5 w03l Sy 558 b 5l RWC) Sy o
o St yg] o g el ¥ o a0 jhadie Ol o
(Abd El-Mageed et al, 2016) w05 acwl>e
3@l glaciley o (L3 g orezs o, Sles
2Ll 58 9 e By I VYAS LY. Lol s Y
Sl oy s oge oS e ol B pas
dols grie o S S50 (i IFY) by
30 &g ,had 5 Jobo (5,5 0;lasl .(Jensen, 1983) w5
(Y8 sloye bulgh Gioleyl obL o Lol asls
s e s e Sl LS slaizy 5 oms,F plos
32 SE 65598 Sglie e 35 g 4e e
3heslainl b e )57 3l gy sl Yo B Gos
S8 ys cdl) slaie Jao by giegd
25 xSl IS w0 (e GuS JS]
—diges (ylojer jsbas (LOwery & Morrison, 2002)
Slp ($o,95cwws J8las L) o095 cuns S slo
5 LAl g)lal w0 S (g Casb, e
Sladiges b axils p S olord sla Sy A2
5l By s 030,85 Silea olKislesl o S
Gl e Gl e FVO SIS Loy
S She e $lp 4l 5 wiad oul )35 easlaS>
4 IS o ools s o lee ¥ U SI (oo
Sl b sl by, 4 Sl (S-Sl
Glae VIO 4y ) o)las ;0 EC 5 pH g 5 So,00,05
SolST mlie [0 oad &ll o laibivl 5 Jgere slesds,
Ad (g ,Sesll (Page, 1985) & o (Klute, 1986)



\YaA J,..:L: <Y o)Lq.iZ: Y JJ..>

S 55,5 liiow

Hashemabadi & ) IS 5 oolilpile bawgs £ 50
4 0 055 Yool .l ol Cawsay (Kashi, 2004
Sl oy 9 yaed (39,05 mlie 5l (og (8 e
005 s i, o, 5 SI gpuidals il

Sl VAV 4y Job (n i a2 STV Jgu2)
-ag (Veeeg m?) 0 955 Hlade o YL 50 (e
g M2 500 clalos Ly ol GBS Jy el o
Ol pgad o ol gl ais lo sxe VO
055,85 (Ve Bras bl wig Jsb o pe

S 50 e (g eIl wlio (F polio) (wils,lg 4326 -V Jgue

Tablel. Variance analysis (F values) of measured attributes in cucumber

)\ D¢ L D RWC Y WUE DM
Gravel 4 5.83™  0.791"  0.386™ 0.668™ 217 2.58™ 0.42
Poultry Manure 4 9.14™ 1.81" 0.33™ 24.56™ 24877 2.57™
G xPM 16 0.29™ 0.97" 0.03" 1.86" 0.45" 0.41m 0.12
Error 50 - - - - - -
CV (%) - 1.72 12.61 31.01 8.36 18.78 18.73 44,54
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Table 2. Main effects of gravel used rates on growth attributes of cucumber

Gravel L Y WUE

kg m2 cm gm? gL?

0 (Control) 183.7+3.06¢ 7613+2397b 46.99+14.80b
15 185.7b+3.47¢ 7792+2602ab 48.09+16.06b
30 187.5+2.33ab 8403+1743ab 51.87+10.77ab
45 188.3+2.11a 8853+2300ab 54.64+14.21a
60 188.5+2.76a 8903+2486a 54.95+15.35a
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In each column, means with the same letter are not significant at the p < 0.05 level. Description of symbols and parameters is available

under Table 1.
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Table 3. Main effects of poultry manure used rates on growth attributes of cucumber

Poultry manure L Chl DM Y WUE

gm?2 cm - % gm? gLt

0 (Control) 183.1+3.12¢ 56.23+13.48¢ 4.00+1.47b 5565+1769d 34.35+10.44d
250 185.6+3.39b 64.83+17.63bc 4.61+1.79b 7503+1434c 46.31+8.45¢c
500 187.2+3.00ab 70.48+20.03abc  5.12+2.01ab  8367+1375bc 51.64+8.19bc
750 188.5+3.00a 75.85+19.56ab 5.49+2.20ab 9170+1241b 56.60+7.40b
1000 189.4+4.21a 84.54+22.20a 6.41+2.28a 10960+1684a 67.65+10.05a
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In each column, means with the same letter are not significant at the p < 0.05 level. Description of symbols and parameters is available
under Table 1.
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Figure 2. Interaction effects of gravel and poultry manure on the relative water content (RWC) of cucumber
leaf. Means with the same letter are not significant at the p <0.05 level.
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Table 4. Variance analysis (F values) of measured parameters in soil

SV) D¢ ocC PH@:25 ECu2s) CaCoOs; MWD O¢ PR
(Gravel) 4 4.99" 1.42" 2.04m 3.34” 2.62" 11.64™ 3.73”
(Poultry Manure) 4 29.99"  24.62"  13.89" 16.24™ 14.35™ 0.57™ 1.6™
(G xPM) 16 0.63™ 0.97™ 0.77 0.99™ 0.72" 0.08™ 0.13™
(Error) 50 - - - - - - -
CV (%) - 13.14 3.97 57.73 12.64 38.86 17.83 66.24
omen e g a0 B9 ) Jlaizl mhaw o s e (Kad (3 54 NS « (Degree of freedom) sol;1 4= o :Ds «(Sources of variation) , .5 sl SV

Mean weight diameter of ) Laaslass , bé 555  »Sile MWD «(Organic carbon) 1 ;5 :OC «Significant at P=0.05, 0.01 and not significant, respectively)
.(Penetration resistance) (sg,9,5 cwglio PR «(Field water content) ac 50 sk, B (aggregates
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Table 5. Main effects of gravel used rates on soil parameters
Gravel oC MWD Ot PR CaCOs
kg m? % mm %w w! MPa %
0 (Control) 1.32+0.36b 0.43+0.13b 10.4+2.30d 3.56+2.16a 26.8745.50a
15 1.36+0.27b 0.45+0.15b 11.91+1.5¢ 2.84+1.56ab 24.29+3.57ab
30 1.41+0.26b  0.59+0.38ab 12.58+1.8bc 2.45+1.41labc  24.42+3.52ab
45 1.31+0.23b  0.54+0.31ab 13.44+1.94b 1.96+1.12bc 24.23+5.05ab
60 1.5740.31a 0.63+0.27a 14.86+2.29% 1.45%0.79c 22.80+1.94b
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In each column, means with the same letter are not significant at the p < 0.05 level. Description of symbols and parameters is available

under Table 4.
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Table 6. Main effects of Poultry manure used rates on soil parameters

Poultry manure oC MWD pH(1:2.5) EC(1:2.5) CaCOs
gm? % mm - dSm? %

0 (Control) 1.04+0.21d 0.34+0.07c 7.95+0.26a 0.40+0.11c 29.72+5.80a
250 1.26+0.21c 0.41+0.07c 7.72+0.27b 0.55+0.17hc 25.18+3.16b
500 1.42+0.19b 0.48+0.11bhc 7.57+0.26bc 0.66+0.20bc 23.96+3.28hc
750 1.54+0.18b 0.58+0.19b 7.41+0.30c 0.87+0.29b 22.40+1.34bc
1000 1.71+0.16a 0.85+0.39% 6.93+0.37d 1.55+0.95a 21.46+1.68c
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In each column, means with the same letter are not significant at the p < 0.05 level. Description of symbols and parameters is available

under Table 4.
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Effects of Gravel and Poultry Manure on some Growth Indices of
Cucumber and Soil Properties in the North West of Urmia Lake
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Abstract

Application of gravel for controlling evaporation is prevalent in soils of arid and semiarid regions.
The objective of this field study was to investigate the interactional effects of gravel and poultry
manure (PM) at different application rates on selected properties of cucumber and soil. A factorial
experiment was carried out in Shabestar region based on completely randomized design with three
replicates. The first factor was gravel at the rates of 0, 15, 30, 45 and 60 kg m? and the second was
PM at the rates of 0, 250, 500, 750 and 1000 g m? Gravel was applied as surface mulch while PM
was mixed into the top 20 cm of soil depth. Some growth indices of cucumber and soil properties
were determined during and at the end of growth season. The highest rate of gravel significantly
increased the yield (16.9%) and water use efficiency (WUE) (17%) of cucumber, aggregate
stability (46.5%) and field water content (42.8%) of soil and significantly decreased CaCOs;
(15.1%) and soil penetration resistance (59.3%) compared to the control. The highest rate of PM
significantly increased the chlorophyll index (50.3%), yield (96.9%), fruit dry matter (60.3%),
WUE (98%), organic carbon (64.4%), aggregate stability (150%), electrical conductivity (EC)
(287.5%) and significantly decreased CaCOs (27.8%) and soil pH (12.8%) relative to the control.
Simultaneously, application of gravel and PM at the highest rate significantly increased the relative
water content of leaf (14.8 to 24.4%) relative to the other treatments. Results showed that gravel
mulch improves cucumber yield and soil physical quality by increasing water holding capacity of
the soil. Also, PM at low and high rates can improve soil physical and chemical quality in the
semiarid region by increasing the organic carbon and decreasing pH and CaCOs.

Keywords: Mulching, Relative water content of leaf, Soil physicochemical properties, Water use
efficiency

Asghari Sh. A. Effects of Gravel and Poultry Manure on some Growth Indices of Cucumber and Soil
Properties in the North West of Urmia Lake. Applied Soil Research, 7(3):98-109.

1. Associate Professor, Department of Soil Science and Engineering, University of Mohaghegh Ardabili
* Corresponding Author Email: shokrollah.asghari@gmail.com

ARE


mailto:shokrollah.asghari@gmail.com

