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Effect of sprinkler irrigation with saline water on some morph-physiological
traits and grain yield of maize (ZeamaysL.)
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Fig. 1. Lateral placement scheme, sprinklers, cans, treatments and replications in the sprinkler irrigation system.

(1) and (2) are the sprinklers and cans for water collection, respectively (Si: 2.9 (control), S»: 3.5, Sz: 4.1, S4: 4.7,

Ss: 5.3 dS.m* and R: replications)
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S S s sl dlest 1 13
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Ay b OLL

End of growth season
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Fig. 2. Effect of salinity levels of irrigation water on grain yield of maize
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Fig. 3. Effect of salinity levels of irrigation water on relative water content of leaf of maize


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.3.4
https://agrobreedjournal.ir/article-1-636-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1395.18.2.3.4 |

A0 Olsls ¥ o jlad it dl 01l 2155 sl Al

o o IS S YL e s 4w o
i T (6 3en cAiy 3l bl Lo e s
Niwran (Dadkhah, 2011) Wb o 2alS oS
il 5 Shas 565 1 e T (gl o e
o) Cmanl odas O o Jgdsr) (1= /YY)
ol 4l 3, Sas 5 i g S 1 jasls

(¥ Jsu)

o525 4o &Sl (Vb mezs GLL LT Bl s

iy Ol bl 5 S8 sy 5 A e slal s
SLaeSwi Sl (515 ol 0,8 0 ) 50
iy Ol bl OT il (St 3 J o
e sl 5 OT s amm 55 5 Aol e ShalS
0355 as Uil 5 als )y slad s las Ol I J glons
«(Hoffman et al., 1983) 33,5 s 5 l5d50LE

(1=15) (LT T (55 o 53 53 &S5 58 58 ) g0 Do o  Sres l 3 -Y sl

Table 2. Correlation coefficients between morphophysiological characteristics of maize in salinity levels of

irrigation water (n=15)

2
No. lant characteristics S Slis 1 2 3 4 5 6 7 8
1 Grain yield als s Slhee 1
2 Total dry weight I8 oS 03 0.78* 1
3 Relative water content  _.i CT s 0.73 0.48" 1
4 Stomatal conductance  slajs, ool 057" 0.38" 0.15"™ 1
5 SPAD value &y Ko e 0.47- 026" 079"  0.83* 1
6 Leaf area index &, pbe asla 063 028™  0.83° 079" 0.78* 1
7 Na* concentration w0y cble <0537 037" 0617 -063" 032" -072" 1
8 K*/Na* ratio e 4 ol s 0517 0.35" 045"  0.617 0.27® 052" -078" 1

Lo 6 5 oy e sk 5 s e 5 s e b 5 7 41T 57

", *and ™ Not significant and significant at 5% and 1% probability levels, respectively

Cml o iyl 58 Ol plw oy gl
.(Kiani and Abyar, 2000; Abdel-Samad, 1993)
ol LT ST (6058 7 slaw &8 5l UL ol
5 dald o ..L.igjf SlSi) Solda s gme 2als
lasjay Coldn b3 51 e geies 5 s ¥/ Hlas
Sl L s s S edalie (gl (ine sl
Sals 53 gols e LS (T OT () 55
Gy Caldas (0 JSK8) s sdaliie (slas s,
o= Sl bzl BB el Ol e 4o Ll g e
S Jualss 5552 4 5 3 olE 5 s
serlia sb o Yol s Loyl 5 s sy s
o i sl s 5 ST e J ST e, Cole
Lol e 2ol S 0Ly 5 Salen 5 b

oalawl Ls‘ﬁ eL_sts)}iu.fJJﬂ @Lé&})f}

Gt OT L el o sl 0lis b 5 Kb dus e

Mo Sl Eeb Y o 3055 4y
AL s s £ 8 e el
(e o poiman od /Y 5 ¥70) (LT OT (o) 58
O S0 OLE Ml U as e 53 (515 e ialS
Sl gne DB e gy e 5 g3 OFY 5 FIV sl
3548 Culods i )1S (P JSCs) s S etaline
Glasias Soln ST Al () 53 Lol 5
OT Oljmn 21550 5L Jlal g 503,87 J 871
S8 o b oo il S s U
Nicwan .3,l5 L | (Cramer and Quarrie, 2002)
55 (=090 8 mban el L il 3 Shes
Ay s 5 0 S s b pelas LS oins OLS
Bl el ails 5, e 2alS Colg s 50l


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.3.4
https://agrobreedjournal.ir/article-1-636-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ DOR: 20.1001.1.15625540.1395.18.2.3.4 |

MaDlie s STL GG LT S

o, e jasls
Leaf area index
OFRPNWPKMOIITO N
!

3/5

] I I
2/9

C
4/7 5/3

ol ST (S S gl

Electrical conductivity of irrigation water (ds.m)
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Fig. 6. Effect of salinity levels of irrigation water on SPAD value of maize
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Effect of sprinkler irrigation with saline water on some morph-physiological
traits and grain yield of maize (ZeamaysL.)

Ghahramani Pirsalami, F.}, A. Rahnama?, M.R. Siahpoosh®and
S. Boromand Nasab*

ABSTRACT

Ghahramani Pirsalami, F., A. Rahnama, M.R. Siahpoosh and S. Boromand Nasab. 2016. Effect of sprinkler irrigation with
saline water on some morph-physiological traits and grain yield of maize (Zea mays L.). Iranian Journal of Crop Sciences.

18(2): 135-146. (In Persian).

Maize is a moderately salt-sensitive crop, but there is little information about its morpho-physiological and
grain yield responses to sprinkling irrigation with saline waters. To evaluate the effect of irrigation with
saline water with different levels of electrical conductivity of 2.9 (control), 3.5, 4.1, 4.7 and 5.3 dS.m™* on grain
yield and morpho-physiological traits of maize hybrid KSC704, a field experiment was carried out using
randomized complete block design with three replications in Shahid Chamran University, Ahvaz, Iran, in
summer of 2013. To apply salinity levels, a sprinkler irrigation system was used to establish minimum and
maximum salinity levels on two parallel pipelines on both sides of the field. Overlapping sprinklers led to
establish a linear salinity gradient. Result showed that increasing the electrical conductivity of water and soil
salinization, especially at 4.7 and 5.3 dS.m™ significantly decreased grain yield (17.75 and 25%, respectively),
relative water content (13 and 17%, respectively), stomatal conductance (41 and 61%, respectively), chlorophyll
index (10 and 10%, respectively), leaf area index (26 and 37%, respectively) and ratio of potassium to sodium
(45 and 39%, respectively), and increased leaf sodium content (20 and 28%, respectively) when compared with
the control. In sprinkler irrigation method, it seems that due to both root and foliar absorption of salt, via
impairment in the physiological functions of the plant, it caused reduction in dry matter and grain yield. In
conclusion, these findings showed that, in sprinkler irrigation the threshold of salinity was ~4.1 dS.m™. With
regard to the saline water resources in Iran, especially in warm areas of Khuzestan, sprinkler irrigation may be

beneficial in row crops, such as maize, production.

Key words: Electrical conductivity, Maize, Relative water content and Salt stress.
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