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Investigating the Effect of Water Management on the Salinity
Distribution Pattern of the Root Zone in Trickle Irrigation
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Abstract

One of the main problems on agricultural land in Iran is the salinity of the soil. Among the most
important factors affecting this problem are the amount and salinity of irrigation water, the amount
and method of irrigation, and cultivation methods. The control of salinity at the depth of the soil, and
in different parts of the farm is of great importance. This study was conducted in Ardabil district to
investigate the salinity distribution pattern of drip irrigation under humidity limits deficit irrigation
conditions for pinto beans (Sadri variety), using a completely randomized block design (CRD) with
three replicates. Irrigation treatments included water amounts applied at three levels: 100%, 85% and
70% of crop water requirements (designated 11, 12, and 13, respectively). The distribution of soil
salinity was studied at different depths (three depths) and distances from the dripper (three distances)
across the three irrigation levels with three replicates in four soil sampling sessions during the
growing season. The results showed that the effects of different irrigation levels on 1000-seed weight,
grain yield, and plant biomass were significant at 5% and 1% levels, respectively. Specifically, with
the increase in irrigation from I3 to 11, biomass, and plant seeds increased by 51.2% and 46.8%,
respectively. In addition, the study found that the salinity of the saturated soil extract decreased by
up to 50% in most irrigation treatments at a depth of 0-20 cm. Furthermore, soil salinity decreased
throughout the growing season, while it increased with distance from the dripper axis.
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Figure 1. Research location
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Table 1. Long-term meteorological parameters related to Ardabil synoptic station

Average Min Average max Rainfall Wind speed RH

Month Temperature Temperature (mm) (m/s) (%)
(CY (%))
May -5.9 5.1 2.63 6.32 72
Jun. -1.7 10 2.91 6.7 70
Jul. 4.4 17 3.48 6.8 66
Aug. 8.1 21 4.03 6.3 69
Sept. 10.7 24.2 1.81 6.4 67
Oct. 12.2 25.6 0.32 7 66.1
Nov. 10.8 25 0.85 6.6 66
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1- Volume meter

2- Shut-off valve

3-PE water transfer pipe (40 mm)
4-Shut-off valve for treatments
5-16 mm connection pipe

6- Drip tape
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Figure 2. Overview of the experimental design in the research farm
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Figure 3. A view of the field in the four-leaf stage of pinto beans

clls Oldas Cuigoo )| Ve b 00l plol e sl
o sylei Byl g 10 Ay g0 slawi 4y g Swd Ojg0d
sohieds B,k 1ol plil S (6 e sl VY e o

5 olo (29,958 sl 55 ae 50 (e (55l o3bel g
..\344.1}]40).) ..\.wwa; ulf.e‘?ujbd.ljj &J‘“‘“"M 09

Voodel b (oo o) (o Loy cilS oldee



VFF ol oV o,les Y ol S o) 5 wlido

(S gltlo)las bg, 1) S 5,58 (605l 5 W, gl o ol @ s i Jlael jl s eSsl
S Jdgp 50 6y90 259 (o2 9 solel o Jlos Sz loaw g ol plil S & y9—0 4 o sk &=
REPO] Josl oyl slo Lo (ols,5 1Y) loaigy ity Sy

(Jo—azme S il g S 0,90 plodl 5l s ba i

e g @l A dwle b a>ls ¢ 5 uSoslail a5 0 50 slaosls
aslllao 330 S 5 o Sluoguas

srp>dol> bhix (el S dp Cupse e
@lor® 9 (o5 Sleogad vy p olwl oy 5 S
G mls Wb Yoy ol el 3l S

I dwl)owbb)yjbérsﬁdw

5 Ojs el SiS (59 Jald () 2 9550 Sla Lo
o, as ¢ LS 0095 sy 0, Slos olS glay | cadls
Jyame Sas ()39 Samd) WP) Of (590 00 9 Jyoaxa
S sladiges adS puiomen 0g (00 o0ls Ol lade 4

o 9 SR olid.i;.il.aﬂ A S y9= Glyen (g S o3l gl
Sl ol 1Y Jgu

axdllo 390 dcy o T o booad 9 (S 3ud 4 5o @l -V Jgu
Table 1. The results of physical, and chemical analysis of the studied farm soil

o .
Depth (cm) Om (%) soil pattern bulk der]g ity pH ECe (dSm%)
e Opp (gr cm?)
0-20 24.2 13.5 Clay loam 1.26 7.54 4.06
20-40 22.9 12.27 Sandy loam 1.28 7.58 3.51
40-60 22.9 12.27 Sandy loam 1.31 7.61 3.05
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Table 2. Chemical properties of irrigation water
pH EC K*  Na* CI Sos? Ca'®-Mg'™ HCos Cos?

dS m? meq I*
691 0712 0049 426 0.75 1.033 _ 34 55 0
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Table 3. Variance analysis of investigated traits

Sources of Dry plant

Weight of

Biomass Grain

e ; Plant height . WP
variation weight 100 grains performance performance
repetition 4133 ™ 65/15 ™ 62.8 "™ 3.93™ 0.001 ™ 0.009 ™
Irrigation 22726 " 76.9 N 50.51" 261 0.671™ 0.119 ™
error 15170 ™ 1476 ™ 8.07™ 0.68"™ 0.099 ™ 0.060 ™
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Table 4. Comparison of the average effect of irrigation for the investigated traits

Dry plant Plant height Weight of Biomass Grain
Treatment weight (gr) (cm) 1000 performance performance WP
grains (gr) (Ton ha't) (Ton ha't)
l1 416.17 28.63 379 2.075 1.221 0.88
I2 399.74 29.67 337.8 1.636 0.984 0.832
I3 379.07 27.04 310 1.012 0.649 0.66
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Table 6. Mutual and separate effects of the amount of irrigation water (1), soil depth (H), and distance from the
dripper axis (D) in pairs on soil salinity

Sources of variation  Saltiness  Sources of variation  Saltiness Weight of 1000 grains (gr)  Saltiness
Repetition 0.014 repetition 0.011 repetition 0.011

I 0.478™ | 0.459" D 1.933™
D 1.979™ H 1.43™ H 1.427™
IxD 0.459™ IxH 0.196 " DxH 0.0119 ™
Error 0.052 error 0.074 error 0.077
cv 7.61 CcVv 9.03 CcVv 9.2
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Figure 4. Changes in soil salinity at different depths during the growing season
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