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Abstract

Introduction: The highest amount of water consumption is allocated to the agricultural sector,
which has led to a water crisis due to increasing demand for food production and non-
conservative agriculture and climate change in some countries. Sugarcane needs a lot of water
during the growing season and is sensitive to drought. Under drought conditions and water stress,
the intensity of reverse flow of water to the soil surface increases and can cause salinization of
the soil around the roots of sugarcane, which is a relatively sensitive plant related to salinity. Due
to the high-water consumption in sugarcane fields and also the shortage and decline of water
quality in dry years, this study aimed to investigate the effect of conventional and deficit
irrigation by variable and fixed alternate furrow irrigation on soil salinity and some nutrient
concentration consist of phosphorous and potassium in sugarcane field.

Materials and Methods: To investigate the effect of irrigation methods on salinity distribution
and concentration of phosphorous and potassium in soil, this experiment was conducted with
independent variables of irrigation method treatment including conventional (complete)
irrigation, variable alternate furrow irrigation and fixed alternate furrow irrigation, irrigation
round treatment including before irrigation, after one and two times irrigation, sampling location
treatment including bottom, middle and top of raised bed and sampling position treatment consist
of start, middle and end of furrow. The experiment was performed factorially in a completely
randomized design with three replications in sugarcane fields of MianAb in Susa. Statistical
analysis was performed using SPSS software and mean comparisons were performed by
Duncan's multiple range test. Charts were drawn using Excel software.

Results and Discussion: The results showed that irrigation method is mainly affects salinity
distribution and concentration of phosphorus in soil. The fixed alternate furrow irrigation method
had the greatest effect on soil salinity changes and reduced the salinity as compared to the
conventional method and the variable alternate furrow irrigation. In general, in the conventional
irrigation method (complete irrigation of all furrows) and variable alternate furrow irrigation,
there is no constantly dry furrow as compared to the fixed alternate furrow irrigation method, and
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this intensifies the accumulation of salts on the sides and the top of raise beds. Increasing the
frequency of irrigation (irrigation round) reduces the soil salinity so that in soil samples before
irrigation, soil salinity was 2.30 dS/m and with one round irrigation, this amount decreased by
7.8% to 2.12 dS/m and with two rounds of irrigation reached to 2.09 dS/m. In terms of locative
variation of salinity related to the fixed alternate furrow irrigation method, the lowest amount of
salinity was observed in the bottom of the raised bed. With increasing distance from the
beginning of furrow, an upward trend in soil salinity was reported. Regarding the change in the
amount of available phosphorus in the soil under the influence of irrigation method, any of the
deficit irrigation methods can be used as an alternative to conventional irrigation. The highest
amount of soil phosphorus was reported in the middle of the raise bed. Soil potassium changes
were not directly affected by irrigation method and the highest amount was assessed in the
bottom of the raise bed. In terms of salinity, the lowest value was at the bottom of the furrows
and the highest value was at the top of the raise bed. Unlike salinity changes, soil phosphorus had
the highest accumulation in the middle of the raise bed and reached a minimum at the top of the
raise bed. A relatively uniform trend was observed in changes in soil phosphorus from the
beginning to the end of the furrow. Contrary to salinity changes, the highest amount of available
potassium in soil was observed in the bottom of raise bed and a decreasing trend in soil potassium
was reported from the beginning to the end of furrow. In general, based on the results, the
average level of soil salinity and potassium and the highest amount of phosphorus were reported
in the middle of the raise bed.

Conclusion: For optimal water use and soil salinity management, application of deficit irrigation
methods especially fixed alternate furrow irrigation instead of conventional irrigation method, is
recommended. In case of salinity and concentration of mentioned nutrients, the top of the raise
bed in all three irrigation methods, would not be a suitable place for plant cultivation.

Keywords: Deficit irrigation, variable alternate furrow, fixed alternate furrow, soil salinity,
nutrient, sugarcane
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Table (1) physicochemical properties of soil

STolse o5 T Sl il o
oM EC pH Soil Texture Clay
@) (dS/m) @)
0.57 2.17 7.84 e st 31.8
SCL
(DTPAL £ puzal L) oder L5 3k
DTPA extractable metals o #G =
o o Ava:(lable
Cu Zn
mg/k
(mg/kg) (mg/kg) (mg/kg)
0.51 0.86 103

<Y o
Silt Sand
() ()

50.8 17.4

S L
Available
P
(mg/kg)

7.91
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Table (2) Analysis of variance of the effects of treatments on soil salinity, phosphorus and potassium
concentration

(Mean Square) ola, o ke

s b Jb— 5)}“ 63157 am i e
K) @  SoilSalinity ¢, (Source)
. - LT
1249 0.090 6.48 2 Rt
(Irrigation method, 1)
- - LT
17873 0.002" 1.07 2 it
(Irrigation round, R)
ok aox "ok | VN
753757 18.99 24.0 2 o €3 Je
(Sampling location, L)
ok * "ok | 5 gad Crd
79093 0.092 2.79 2 SIP B
(Sampling position, P)
_— LT wcyWT 5
51.34™  0.0002" 111 4 o= ”:*;’ 2
* - ok | IV eyl 5
117.1 0.113 1.30 4 5”"‘“”“]}: I o)
o | 5 gas S gait g yloT
37.32%  0.046® 002 4 SR ‘I“:’Ff” R o
ke | 5 gas s g LT
4634 0.002" 1.26 4 M RJ:I: ol
| ; ga5 o gast g yLoT
99.64™  0.004™  0.02° 4 SRt ;;;" S
* ok o | 5 g0 Cnd godt | IV
106.6 0.233 0.47 4 SR “‘”:; Pé’ 27 50 Je
- 15 5 45 god s 6oLl Henm g LT 5
1221 0.001" 0.59 8 ety I*‘;’;L”’ Eo
52 88" 0.006" 0.01"™ 8 G134 503 Comd 30 2L T 5o, LT o)
I*R*P
e ok e | 5 gas Cand g0 3G IV *
136.7 0.174 0.45 8 SR E “‘”"I *i:;ﬁ ol e A
o | 5 gad Cwmd g0 3Gyl 5 g0 e LT
10.11™  0.004™ 0.49 8 A ::ij;’“ e wsoll s
& gad S g0 (5,15 dﬂ&me:eéjlﬁT)jaﬁeéjlﬁTui})
33.22™  0.004" 0.04™ 24 Sl
I*R*L*P
39.80 0.026 0.09 160 Error) L=
9.85 16.72 14.76 (W)CV Sl i s 55

)‘%r'”“.’y:""’}’f}("’&“’“‘ﬁbd“)’éi"u‘”"‘"‘)” CEM);";)‘A@%‘::;;@”S}*‘*

*

** *_ indicate that variances are significant at the level of 1%, 5% and ns is non-significant, respectively.
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Table (3) Mean comparison of treatments consist of irrigation method (conventional, fixed and variable
alternate furrow irrigation), irrigation round (0, 1, 2 times), location (bottom, middle and top of raised

bed) and position of samples (start, middle and end of furrow) on soil salinity, phosphorus and
potassium concentration

(Mean) ., 5L

(m glig'l) (mgpkg'l) ( dES(/:m) (Level) (Treatment)
107241482  7.97:005a  2.12+¢007b  FI _
1061#1.10a  7.90:0.05b  192+006c  FAI S
1053+134a  7.96£005a  248:009a VAl  (rigationmethod, I)
1088+125  7.05:005a  2.30£0.09a RO ,
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bed) and position of samples (start, middle and end of furrow) on soil salinity
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Figure (5) Mean comparison of interaction effect of treatments consist of irrigation method
(conventional, fixed and variable alternate furrow irrigation), location (bottom, middle and top raised
bed) and position of samples (start, middle and end of furrow) on phosphorous concentration
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*For all variables with the same letter, the difference between the means is not statistically significant at the

level of 5%.
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Figure (6) Mean comparison of interaction effect of treatments consist of irrigation method

(conventional, fixed and variable alternate furrow irrigation), location (bottom, middle and top raised
bed) and position of samples (start, middle and end of furrow) on potassium concentration
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*For all variables with the same letter, the difference between the means is not statistically significant at the
level of 5%.
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