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Table 1. Physical properties of soil in the studied area and lysimeters
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Soil texture Silt Sand Clay Depth Bulk Density
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(e o3 37 54 0-60 13
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Table 2. Chemical properties of soil in the studied area and lysimeters
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Table 3. Chemical properties of water in studied area
Egoxo
LS hoolSe sl kool P i e el J5
ci¥ly 51 ci¥ly 51 ci¥ly 51 ci¥ly 51 E’W’T ‘-’L“)Wf ci¥ly 51 :.’u':‘ o wa)‘";,,mu s 055 skeo) Jplxo
(%9 (s (s (%9 Su‘rJ::Jf ey (%o S::of M (s "~ . Alkalinity (s
COs- HCOs- cL- SO Onions P Na*t  Cations  SaR s PH TDS
Meg/L Meg/L Meg/L Meg/L Mg+Ca Meg/L ¢ (ds/m) Mg/L
Meqg/L
0 6.15 1.9 1.18 9.23 8.15 1.08 9.23 0.54 1 7.1 640

eSS A i) sl e eeTAS S L il
PV ekl b ol
o Silw i Lacans, o alold a5 0o 5 S a0,
Lok e )de CBlS Goe g yo il 99 oyl o alold
Jiw o cis &) oS cnl [S3a 0¥ 0 e gule &=y
YO 0 WWAY Jw 1o g (Luyloe VT) aa Wl VY 0 1¥4)
oolawl 590 Lol oy (sl yiounV g (L le VF) aiaul
Bl bl S b g ogoue gl 5l as ogs saeVA igh cpl o

Q)wp‘oyoMWT}g\"'

Vay

2l SIS (23055 0l pn 0 Holate 4y

o ol Sale) b g oyde <8551 B3 59) 6 Lo e
30 =Y 0,9l 055 LSe o 8 5 elSV e ¢ty T adlsl S
g 395 LS 50 5l SNV0 e 5 odpmgy (ld 355 LS
by lo o S5 o bl e b ladd a5 | 5 Slaws
o duazg b e 8,5 18 oolatwl 0,50
9 (&meyie ;0 5,30 100) LS )3 o b S Hdo oglhas
ol oY o 6l e Gl Gulul  Slewlra



IYAY 90 doud (Y3 Lol Al /Q‘}g' ol.g,; ‘slbh;ab,jg e (S0 32) ol oS Uil ol Bon g Lo pod

ools i solaruls jge (slo yownn ol 5l ol ) o yo

! 00

o=l e M})%)'QTCL_W...\.:J_LW bl aisS o
ol wa; LQH] )L.S 45 LS’LQL)?M ug.l)l.n L:‘uy Lbjwy
A oo aiiily a5 (6 e SOl Ve g A Fe Glesl jo g

1- Marriott

2- Airpipe

3- Drainpipe
4- Sand layer
5- Gravel layer

o 5l (2 led -Y S5
Fig, 1. Lysimeter set up
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Table 4. Comparison of total consumption and groundwater contribution during two growing seasons
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Fig. 2. Continuous graph of water requirement and total groundwater use in different treatments in 2013
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Fig. 3. Continuous graph of water requirement and total groundwater use in different treatments in 2014
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Fig. 4. Percentage of groundwater contribution to crop water use in 2013

100
90
80
70
60
50
40
30
20
10

—— Kimia-60

FE YRR I S el VRS

—r
[Ea

—#—Kimia-80 —&—Kimia-110 —<—ILL-60 —#—ILL-80 —&— ILL-110

IWAY Jlo 50 (S ) o S8 )l S0 y3 dswguy 10905 —0 S
Fig. 5. Percentage of groundwater contribution to crop water use in 2014

e hLS Jlade op 58y Conl saslcewsas @Mm/m?)- javy
Lo losd a by po i any o (e ) 2l Bymae
o gilwh s oe 30 LasS e ilwf e Gee ;o ILLBO37
o o LS g e il wAe 5 e 0 ILLE037
o 1Y ITVY YO8 ppol i Ly e L
e (o 525 pg0 Sl 53 bl e @/MM/M?)- [YAZ

o ;5 LeasS 08, a4 by o ey ol Gpae 1)

VaA

0335 9l b pan 2T,
Sl as ol)lS gasls o, Slae i O Jgoz
=t ey Jbw g0 5o 1y adls o Shoe bl 2 (S0 25
ot gl Jpar 5l 48 jsbolen ams e oLt Gialejl
@bl e on iy Gabail glrzl sl Jlw 5
8y amy bgye (s 0,Shas (ull 1) (w2l By
Jolne 5 ol o a5l )+ see s ILLBO3T



WAV 093 o (V6 ylous A /oy 391 ©lgad SBGIB Y3 /... (o) 25 T K8 5,1 2yly 50 g L ol

Sl oadolon) byl i jo il 0429 pae S5las ILLGO37
9 Slao u.j_vl_..a 4_....41.9.0 \.\_..ul.v‘sa ‘5....9)).)) g.)—| )‘ oolazwl
oialesl szl elys Jlo 99 50 oae Jpams o ,Slas (s3]

el 0dls ool oled £ Jga o

JS ik oole

Sis oole Hlade o yin Lialesl shal Jlo g0 ,a o
Ol Hlake 45 09y Te il Goe ;0 LarS 18 4 bgyye JS
2 e S g FAYIA w95 5 Jol slo Jlw sl o 5 4
Lgre o JS i oolo Hlade oS el Cawdas &2y o
i 4 ol ke a5 55y e L)V Gee 0 LarS o8 @
&y 0 S YYY g VOVIA pod 5 Jol sba Jlw (61—
B 5l olS yin 435 ) el ol o ()55 oo el Cewsa
aS Coudls e gl Ve 4 Cons o lwf e ol mlaw
ol 38l a0 5 olep slaplail § Sy g FLE drwgl Cely
05 S Sis ool Hlade

2 LS Jlade op e o (@MM/M2)« 050 L e Sl ) e
Gos 3 ILLB037 o3, ary by o 52 (ol 2l By
bl & 4> baib o @Mm/m?)- /Y ¥ L o soluh-
e on it Glalosl gzl s 90 50 0 a5 28 lgi o0
bl s o ay byye (ol ol Bpas I
4S5 (6eS ol 488 Sl 4y g Bl o e Bl Y -
wiily e gilwAe g e Glasl b anlin o Gee ol 5l olS
L s faed 4 g asils 35 SYL als o Slee 50 Ll
Db Omizmed 0Bl oo SYL Gos onl )3 (i ol Bras
ol Grae oS bwgie 3l gy Jol Jlw )0 a5 oS
L =l o an e Blwh s 70 lesl ln (o)
bLvgio yob ay pgs Jlo ,o 5 @MM/M?)«/YAR 5 « /YY)
o ye il g P Glasl gl ey Bpae 2L
o el o3 (@MMIM?)« 1£AY g XYL ol cus
ol By ae lidl aiien a S coul ] Slis g4 590
el oadd 3 o )3 il Sl S Glod 4y (o)
) Pl Vg A lajles o Soe So0 3 gl Leus

<<y Jlw g0 o ol B pao ‘fj)lf 0l (oKl dolio -0 Jgua
Table 5. Comparison of water use efficiency means during two growing seasons
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Year  Water table depth (cm)  Lentil cultivar  Seed yield (g/m?)  Groundwater use efficiency based on seed yield (g/mm/m?)
60 Kimia 75.512 0.386°
- 60 ILL6037 48.30° 0.255°¢
? “Q 80 Kimia 36.48% 0.272°
- & 80 ILL6037 40.61% 0.305¢
= 110 Kimia 30.77¢ 0.595°
110 1LL6037 45.61° 0.9772
60 Kimia 107.12 0.422°
= 60 ILL6037 58.96° 0.237¢
=g 80 Kimia 46.42° 0.276¢
= & 80 ILL6037 33.51¢ 0.203¢
= 110 Kimia 44.80° 0.565%
110 ILL6037 31.96¢ 0.417°
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Different letters (between two horizontal lines) is represents a significant difference in the level of 5% (Duncan).
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Table 6. Comparison of lentil qualities and yield components during two growing seasons
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Year st Lentil b Seed yield Sl Number of seeds  Weight of 1000 :
Water table cultivar ry matter (@/m?) Harvest per pod seeds (g) Protein

depth (cm) (g/m?) index (%) (%)
60 Kimia 493.8? 75,512 15.29¢ 1.071P 29.61% 25.55%
E 60 ILL6037 278.6¢ 48.30° 17.33% 1.388¢2 32.892 20.90°¢
-9 80 Kimia 313.0° 36.48¢ 11.644 1.044° 24.40° 25.81%
= I 80 ILL6037 159.2¢8 40.61% 25.508 1.2972 34.60° 22.38%
+ 110 Kimia 153.8¢ 30.77¢ 20.08° 1.047° 29.962 28.012
110 1LL6037 233.24 45.61° 19.54° 1.014° 26.23% 26.61%
60 Kimia 686.02 107.12 15.61P 1.1122 30.892 26.03%
E 60 ILL6037 606.7° 58.96° 9.715°¢ 1.1142 30.372 20.584
-3 80 Kimia 290.5¢ 46.42°¢ 16.05° 1.0752 30.132 27.68%
= I 80 ILL6037 523.0¢ 33519 6.403¢ 1.0822 28.85¢% 21.61¢
+ 110 Kimia 223.0f 44.80°¢ 20.092 1.117¢8 28.802 30.012
110 1LL6037 317.6¢ 31.96¢ 10.07¢ 1.1002 25.40° 23.10
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Different letters (between two horizontal lines) is represents a significant difference in the level of 5% (Duncan).
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Introduction

Shallow groundwater is a resource which can provides and meets high values of plant’s water
requirement. Shallow groundwater use by plant depends on different factors as: soil hydraulic conductivity,
plant root features and characteristics, salinity tolerance level, a proper drainage system, irrigation system
and management. In case of shallow groundwater use by plant, total irrigation number and water requirement
will be reduced. Therefore, shallow groundwater, is a potential, efficient and free water resource in
agriculture which sometimes defined as subsurface irrigation. The present study was conducted with the aim
to examine the effects of shallow water table of 60, 80 and 110 cm depth on the water requirement, water use
efficiency and different yield components of two lentil varieties namely that was conducted into two-factor
factorial and based on completely randomized design with three replications. This research was carried out at
Kermanshah with semi-arid climate by using lysimeters during two growing season 2013 and 2014.

Materials & Methods

The research was performed at the Irrigation and Water Resources Engineering Research Lysimetric
Station, located at 47°9" E and 34°21’ N, with an elevation of 1319 m (asl), as a part of the Campus of
Agriculture and Natural Resources of Razi University in Kermanshah, Iran. In this study 18 Polyetelen
lysimeters with diameter of 280 mm were used. The bottom of lysimeters were blocked to prevent of any
leaching. Groundwater levels in the lysimeters were determined and fixed by Marriott siphon that was
installed beside of each lysimeter in different groundwater depths of 60, 80 and 110 cm. The soil texture in
the lysimeters was Silty clay. The cultivation in the first and second year of the research was conducted in 13
and 16 March, years 2013 and 2014 respectively. To obtain the amount of water requirement of plants,
evaporation data of pan class A was received daily from the meteorology station which was located at
distance of one hundred meters from research station. In this research, water requirement was determined by
considering three stages as: reference evapotranspiration (ET,), the crop coefficient (Kc) and finally crop
evapotranspiration. Analysis of variance and comparison of means were done for different treatment by
MSTATC software

Results & Discussion

According to the results in both years of study, maximum and minimum consumption of groundwater
belong to depths of 60 and 110 cm, respectively. The ground water contribution for depths of 60, 80 and 110
cm was obtained as 53.76%. 36.50%. 15.23%, respectively. The results showed that maximum groundwater

use efficiency, based on seed yield, for ILL6037 and Kimia cultivars was obtained in depths of 110, and the
minimum groundwater use efficiency, for ILL6037 cultivar was obtained in depths 60 and 80 cm during both
years of study, respectively. Also the maximum and minimum seed yield in both years of study was obtained
for Kimia cultivar, in water table depths 60 and 110 cm respectively. Moreover, the maximum and minimum
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protein values was obtained, for Kimia cultivar in depth of 110 cm and ILL6037 cultivar in depth of 60 cm
respectively.

Conclusion

It can be concluded that by increasing the depth of water table the values of groundwater contribution to
crop water requirement was reduced. It may reason of increasing the distance between plant roots and water
table. As a result of this phenomenon, plant root access to water by the use of capillary rise to meet the water
requirement reduced and therefore, the groundwater contribution for providing plant water requirement was
reduced. The results of this research showed that legume crops such as Lentil can use groundwater properly.

Keywords: Lysimeter, Protein, Shallow water table, Water use efficiency, Yield
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