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Table 1. Some physico-chemical properties of soil experiment (Soil depth: 0-30 cm)
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- s e T el Ol T ol & s Sl Colan

ol Ad ofey PKe e gy o2l ST el glarys eI

K P N Mn Cu Zn _Fe CCEJle gy pH EC gludl o)lac
--=-(ppm)---- (%) (ppm) (%) (dsm™)
210 125 0.07 7 0.6 0.7 4.5 36 0.95 7.7 0.62

Soil texture S céb Clay w, Silt  cdow Sand &
(%)
silty clay loam il o) pg) 36.2 48.6 15.2

@S 63 ey 4 SB s pFoslac by, 5 ol omdsl gy 4 sid paigel Sliwl 6550 las iy 4 el (JlanS man (g 4 ek

(Chapman and Pratt, 1982) & (s (DTPA) 4!

Soil total N, Soil available P and Soil available K were determined according to the semi micro-Kjeldahl digestion procedure,
Olsen test and ammonium acetate method, respectively. Soil available Fe and Zn was measured according to the DTPA

method (Chapman and Pratt, 1982).
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Table 2. ANOVA results for the effect of saline irrigation water, application method of fertilizer, and
their interaction on yield and chemical composition of silage corn.

e golilazys  aigel)  adglesSlae  piw gl b
S.0.V Ol gy df Plant height Silage yield Na K P
Replication IS 2 30.84" 32.81™ 0.012™  0.01™ 0.0005"
Salinity (S) S 2 2074.05"  2065.75" 108.69" 3.98 0.287"
Fertilizer (F) 395 8,8 11 325.51° 166.45" 0.28" 0.17°  0.003"
SxF 355 X 5,9 22 233.43" 132.09" 0.24" 0.13*  0.002"
Error Lo 3T Uas 70 25.64 41.51 0.03 0.02 0.0003
CV% (VARSI pove ravge 7.32 11.67 6.14 5.50 10.14
Table 2. Continued alsl.Y Jgus
a0 o S
e S ool &9 el 4
S.0.V Olpdi gle @) Ca Cu Mn Fe Zn Na/K
Replication IS 2 0.005™ 0.49™  94.83" 112.2m 27.6™ 0.00004"
Salinity (S) Sogw 2 2.66™ 41.48™ 75352 214852 1265.0 10.13"
Fertilizer (F) 995 0,,5 11 0.01" 56.42" 493.55° 8086.5" 71449 0.04
SxF o095 X 59 22 0.03"  28.15" 685.32" 13233.1" 2083.8" 0.09"
Error lojl s 70 0.005 2.66 19.58 284.8 59.3 0.01
CV% (1) Ol i < i 5.89 11.36 6.07 7.31 6.92 10.66

(LSD=5%) aisl oo do,0 V9 0 s 10 o cire BN g OS] il Sl ol 5 4 s g % DS
* and ** significant at the 0.05 and 0.01 level, respectively; ns, not significant (LSD=5%).

2 et iB o2l (al, 2015; Tohidi, 2015
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Table 3. Mean comparison amongst saline water and application method of fertilizer on plant height and silage corn

Sl oF (6590 6959 o2l 395 B pan by,
) Salinity of application method of fertilizer
< irrigation
Properties waterg(dS.m'” T1 T: Ts T4 Ts Ts
adgle o ,Sloc 2 53.5¢1 64 .84 63.2¢f 67.5%4 69.9% 68.820¢
Silage yield 4 51.40k 62.8f 549 56.0¢h 479+ 52.5Mk
(Ton ha!) 6 46.7H 41.8m 45141 36.1" 47.7 46.7
Gg eyl 2 119.7¢4 126.0° 123.0 125.8« 110.3¢ 134.0°
Plant height 4 74.01k 76.3h% 78.0¢1 80.0% 81.3feh 74.31k
(cm) 6 66.0™ 70.0 73.61k 61.3™ 69.14 84 3¢t
Table 3. Continued alsl.Y Jgoo
Sl o 5590 59 9 0Bl 995 B pan g
. Salinity of application method of fertilizer
o s
Properties lrrlg(a(\it;(.)lrlll_\;s;ater T7 Ts Ty T1o Tu Tz
adgle o ,Slos 2 61.140 71.83_ 67.124 68.6%4 59.94h 54.4flj
Silage yield 4 59.3‘“‘1 53.8%‘J 63.5¢f 62.4cf 58.2¢h 46.2"
(Ton ha'!) 6 54 9% 46.5M 56.5¢" 39.5mn 43 3kim 41.8m
g gyl 2 136.3% 141.32 141.32 120.3% 119.3d 112.7¢
Plant height 4 81.6%" 85.0° 70.3% 85.3f 72.0i 80.0%1
(cm) 6 71.3i 75.3hk 72.0i 81.6fh 79.65 75.30k

(LSD=5%) 5,05 ;S50 b (55 sins 555 iy o o5 yideo by 5y 50 JBlam (ygias y 50 & ol peSilio
e =T o50] O S 40 0,55LS O (S Grae =T (g, Slalgu LSa 10 0 5ol o S5 G pan =T ( l3é jolie Byas pac =Ti
o2l 5 595 Pl 5 S Bpan=To (lsm 15 0) g5, Dlilges b 8k Jslxe ogdeas 2l 5 (55, plss 5 S Bpae =Ts (ol 5 55, pl5s 5 SB
b b slme odleay ool (S1 Bpas =Ts (ol b (224 Jolrs oMot 55, S Brae T7 (i )0 8) ol wlgs b S5 slne odleay
“42 21 5 59y Pl 5 S Bpae =Ti0 ol p Sk 5o ol Sl o5 I L ok oyl ogdeas 2l 5 55, pl5 5 S Bpan =Ty s,
Hhyslxe 5 ol Slilge b iy Jlejds odlear 5T 5 (5, o135 5 (S Bpan =Ti1 s p)55hS 5 (55, Slilgur 5 /¥ b 550 Jlojds odle

02l SBh sloe 5 59, Sllg b 55k (Jloyds odleay ol 5 (55, plss 5 (S b =Tia w59, b
In each column means followed by same letters do not differ significantly (LSD=5%)).
Ti: No-fertilizer, Ta: soil application of Zn-Sulfate at 40 kg ha’!, Ts: soil application of Fe-Chelate at 5 kg ha™!, T4: soil
application of Zn-Sulfate accompanied by Fe-Chelate, Ts: soil application of Zn-Sulfate accompanied by Fe-Chelate+foliar
spray of Zn-Sulfate (5 to 1000), Te: soil application of Zn-Sulfate accompanied by Fe-Chelate+foliar spray of Fe-Sulfate (5 to
1000), T7: soil application of Zn-Sulfate+foliar spray of Fe-Sulfate, Ts: soil application of Fe-Chelate+foliar spray of Zn-
Sulfate, To: soil application of Zn-Sulfate accompanied by Fe-Chelate+seed treatment with Fe-Sulfate (0.3 g kg™), Tio: soil
application of Zn-Sulfate accompanied by Fe-Chelate+seed treatment with Zn-Sulfate (0.3 g kg™"), T11: soil application of Zn-
Sulfate accompanied by Fe-Chelatetseed treatment with Fe-Sulfatet+foliar spray of Zn-Sulfate, and Ti2: soil application of
Zn-Sulfate accompanied by Fe-Chelate+seed treatment with Zn-Sulfate+ foliar spray of Fe-Sulfate

Gels ] bl als s 4 g5, 5 ool asles s (and Mamedov, 2010; Sajadi et al., 2009
Fathi, ) b ool 5 opdle sl lsied wlios oSS Culan b o bl Lls o ols olis tagsy ol
oS yolie b Jele (i cou aS 8,5 bl (2012 b gl odleas ool DS S 5,8 (dS.m™) ¥
250 gl (S Gpae b awslie 10 5, oists Bpas  0,Slee 5 aigr glis )| Liulidl 4 oeie (T8) (9, lidgus b
Sl )3 Jpame 0les g Wb dgne p S ple 25 Llpd )0 dey oo Sl 4wl 58 Sadgle
Sonde A)d 5 @ SRl Qdx s e Vel S cou S el ohiga SBraeS ole Col>
mJslme 150 oS Sleewdion 5 (So5eden s lacodlad mbo L a5 (Emadi et al.,, 2014) 5,5 o ;13 (5,50
Baybordi, 2004; Zehtab-) ol ;5530 jolie L 5b ol olas a5 (Cakmak, 2008) SLSl>  jiogh
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Ll 5 duyge S5 4 28l alS leme 55
Sedile o g5, 5 ool wile g polie jpa> @Mle (15
@l polie plo b (ilueal) (o5l alal, Lo 4 VL
298 obS o o] 3geeS ) e Wil oo e oTage
S5 @SmhyF S st colaa b g bl jo a5 Js o
yolie clile culys (9) 9 ool BpaneS jolie oS5
2 Ssokea wes Gl S 5 25 eenliy
polie oS Cblo 5 S 5 alS b w5 Lyl
S35 5 ol @lie yolie plg 5 S5 op)l8 i
X, ¢ Jolie o (Emadi et al., 2014) ol &8l 535

@ S (T1) Sl polic 5,5 pae Lo 5 (AS.m™)
5,5 pae 5 (@S Y S xSU colan b o Lo) sl
OYIYY 5 FEIVY )i 4 (T1) G pannS olié yolic
Colaa b g lal o ol olis mbs cdl el ss)e
Loy 5 ool cdle (i (dSm) £ S, il
293 oyl odled By polic plgs 5 (S 2,18
(F Jsaz) o Jol>

2l g mae Bl Gl (Saer @S ulul
S9zg sl g 5 (e bl G sladgle )3 5o polie
S IAFE) Jaud b Siad ) s (i 45 Zusls
==+ ION**) oty 5 (== /F)V ) (oS b s g (1=
S eSS bl cbale Gl (Jlie 5o 09
R R B )
Jsiz) sl s &y (1=+159%%) jind jmic |y Sion
ol (SoSIl colon Gial Bl b el 45 msdes S (O
4 e Camd Ol ptder 5 S8 GRIBl 6l
PSSl ol b golal lps o (VYY) elsy
S35 5 2] BpaneS glié polie 38 pac o @S.m™)
SopSdlcolan b s,lel o iz ep wawl cass 4 (T1)
5ol O 5 (59, Slilgw plg 5 SB35 (dS.m™) £
SrasS @l polie 55 pae e 4 Cons (T4
O e Cams Gdo,0 VOIOA als 4 e (T1)
Gl bl o pals pl plie a5 Il ps b el
g g S op)ls 5 @Sm-1) # S0 asdl colas b
Slilses b jody Jloydy odleay (ol SIS 5 g5, il
slori 4 S (T (g9, Sligus b ((SLslne 5 o]
3 IOA) s YEIEY (T1) olde jolie 0,5 pae
Comnd 50 (558 Olpots wlie jsbay 09 (/1YY hlie
Vo f SoasUlcolan b ylol blys )0 punl 4 o
5 08l @l polie (oS5 L g b op)ls L @Sm™)
T @l yole Spas pae jlod @ Cond )
(F Jguz) ol cvnline

35 Sd il b S el o 51 Sl lills b
Shad dexsl lie polie e (ly ity L
e S Wbor A e b 550 5 el el
Gl b e G (3keenl) (o3l abaly O s 05
Mazloomi and Ronaghi, ) <l ol lee Lol
Gebol b ayd g)lol a5 o aseie iagh 4o (2012
bgols GualS 1) peliy (g2 g 1B ) o (g clale



5 ool Brae slogis) 5 okl S (oSl cglin g San 5 g e

Hatam and ) cuiles jaus cdale 2ol 5 cwgaxe
peedS” clale alS Jle 5l (i (Ronaghi, 2011
o b yaie ool (BB, Sla plgiee &) s i o
55 o)lal et llyd jo (Ge Dy Sl g s
ey o .(Najafi and Sarhangzadeh, 2014)

Loy og wolite @Sm™) £ 6,58 ;0 yaud Ol
adgle jaus cbale g9, 9 ol (2l jolie oS5 0,8
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Table 4. Mean comparison amongst saline water and application method of fertilizer on chemical composition

of silage
) Gkl OF (5598 693 3 2] 995 B pan by
oo galine irrigation application method of fertilizer
Properties water Ti T, Ts Ty Ts Te
N 2 105" 0.67"  0.69™  042° 061"  0.97™
- 4 4120 232k 340m 3 G7fh 3.330 3.71¢¢
Na(mgg” DW) 6 4220 401%¢  4.11% 410  3.84%  383¢e
N 2 768 955  924®  704h 763 g4pef
L 4 7.58  8.63% 611K 731h 743 73N
K(mgg DW) 6 544m  6.53%  5.944m 230 587™ 586
o 2 0.17¢hi  027%¢ 0312 028 027  (.24df
b kel D ”““’W 4 0.14i (.14 018  0.22f 0.16h 0.151
(mg kg™ D-W) 6 0.05"  0.08™ 009m  009m 010w Q.11m
Table 4. Continued aolsl ¥ Jous
. ol o 598 695 9 21 395 G pan g,
ol Galine irrigation application method of fertilizer
Properties water T7 Ts Ty Tho Tu T2
N 2 0.76™  0.54%°  (0.64™P  0.62P  0.69°  0.46
s 4 3.330 3251 359 3380 387¢T 326
Na (mg g” D.W) 6 4.11% 3508 366fh  396be 358 3 glde
. 2 7.66¢h R 8Ibed  7.84fh g 55ede g ogibe g 33de
G 4 7.748hi 8.45¢f  7.120  7.84%h  7.48ehi 7 74ehi
K (mgg' D.W) 6 6.33¢  6.04m  571m 655k 614K 7.65ehi
o 2 0.24% 026 026  029%  029® 03]
: rd 4 0.19¢ 0.16"  0.16"  0.150  0.16"  0.16"
P (mgkg” D.W) 6 0.07™  0.09™  0.09™ 006" 0.07™  0.124
Table 4. Continued aololF Jaus
. Gl o 5,90 6959 OB 995 B pan by,
ol galine irrigation application method of fertilizer
Properties water T T2 T3 T4 Ts Ts
2 4430 504 43367 425 436%F  405Fh
N 4 3810 4.01¢h 4360 413¢h 4160 4.55%
Ca mg g’ D.W) 6 254 335 287N 2878 3.02k 2764
" 2 24.16°  20.00° 16.00%¢  17.83%d  16.00%¢ 15.66°h
o (o ke 4 20.16°  15.00%  14.10™  15.17°h  12.00m™P 16.16%2
u (ugkg” D.W) 6 16.83¢F 15004  13.16%  14.5051  12.83%"  13.83"
2 96.67° 111.67° 113.50°  77.50°  80.83%f  93.50P
Mo (1 o X 4 83.67¢d 81.334f 5835k 5650k 8283 g3 33ede
n (ngkg” D.W) 6 65.830  4550™  44.00"  44.50™ 51.334m 54,66
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Table 4. Continued aolol .F Jaus
Sl ol (g9 893 9 (R 995 B pan (g
ol galine irrigation application method of fertilizer
Properties water T7 Ts Ty Tho Tu T2
s 2 5200 436%F 435060 403¢fe 475% 455
] g 4 3.87 4.44%%  443cde  4.20¢k 4654 455
Ca g g’ D.W) 6 2.950k 2,94k 294 3210 2.884  2.64M
" 2 18.16>  14.33%  20.16°  16.16%  17.50>¢  14.60¢7
o (s ke 4 15500 12.5m0 16334 10.84%  11.66"P  12.66%"
u (ngkg” D.W) 6 12,6650 1036" 11.83™  6.16° 8.807 8169
s 2 80.00°T 5767  61.66"  90.00  75.33%  86.00
M ; 4 107.13*  80.16%7  66.66"  71.83%"  85.00¢  65.66"
n (ug kg™ D.W) 6 61.501  81.33%T 52168  54.67%  66.66"  59.67
Table 4. Continued aolsl ¥ Jgus
ol o 598 6939 ) 895 O pan g
wlie galine irrigation application method of fertilizer
Properties water Ti T, T3 Ty Ts Ts
K 2 301.627%  315.00%  303.419%%  473.36° 393.32%  413.36°
o® 4 213.34" 30330k 220.05"  360.038" 358332 350.63"
Fe (ugkg' D.W) 6 166.73°  221.74"  223.35"  303.340 28833  286.724
2 740.025"  891.65%  781.66"  813.3359  1045.00° 1158.3°
9 4 433.33%  791.62%  725.00™P 641.63°T  688.3™9 915,049
Zn (ngkg' D.W) 6 345.04°  675.0™ 6133490 510.05%%  551.66%%  503.4%%
b o s s 2 0.131 0.07% 0.07 0.05¥ 0.08 0.11*
et & e o 4 0.54¢de 0.26 0.57¢de 0.50°¢ 0.44¢h 0.50°"
Na/K 6 0.77* 0.61%¢ 0.69° 0.65% 0.65b 0.65%
Table 4. Continued aolsl ¥ Jgux
o Sl o 639 99 0B 355 S pan by,
Properties Saline irrigation application method of fertilizer
water T Ts Ty T Tu T2
Fe ool 2 53336°  465.07  616.7°  630.04° 328.33" 315.0%
4 400.05°  430.0%7 4433« 541.62° 308.32ik 295 0ik
(ngkg' D.W) 6 246.62™  306.6%¢  396.7¢  350.33M 27337 28].6Km
n 2 72672 859.0°"  877.4%F  903.667  1271.7°  883.3%
69 4 638.33°  796.7¢%  770.0"  835.00%  560.0"Y  853.3¢h
(ngkeg” D.W) 6 586.777"  455.0  488.3"%  765.03™  529.8%Y 63679
YYRERUROW 2 0.10i 0.06~ 0.08i 0.07k 0.08i 0.05k
masliy 4 0.43¢h 0.38"  0.50°" 0.43¢" 0.52¢f (.42
Na/K 6 0.64% 0.59%% .64 0.60% (.58 (.49¢fe

(LSD=5%) 05 )i ;5205 L (5o sine o3l bl o oS yidin By Sy o S cysis yo 0 S slapeilee
b 5 dsbre 5 ool 5 55, S Brae =Ts al 5 55, S Brae =Ta (o8] (S Brae=Ts 55, S Spae =Tz 055 S ras pos =T
Bl Jsloe 5 ool (S Bpme =T (ol b (o8l Jslos 5 (55, (S Bpan =T7 ccoal b (Sl Jslone 5 52T 5 55, ol 5 (S 8 pme =Ts w5,
569y S Spa0 =T ss, b ysd Jloyds opdlear ool 5 59, (S Brae =Tio (o L sy Jlyls s ol 5 55, S Spae =To s, b

o2l (Bhsle 9 59, b s Jlayds odlear ol 5 59, S Brae =Tiz (59, b (2hdslne 5 2 b 9k Jlojdy opdles (12l
In each column means followed by same letters do not differ significantly (LSD=5%)).
Ti: No-fertilizer, T2: soil application of Zn-Sulfate at 40 kg ha'', Ts: soil application of Fe-Chelate at 5 kg ha™!, Ta: soil
application of Zn-Sulfate accompanied by Fe-Chelate, Ts: soil application of Zn-Sulfate accompanied by Fe-Chelate+foliar
spray of Zn-Sulfate (5 to 1000), Te: soil application of Zn-Sulfate accompanied by Fe-Chelate+foliar spray of Fe-Sulfate (5 to
1000), T7: soil application of Zn-Sulfate+foliar spray of Fe-Sulfate, Ts: soil application of Fe-Chelate+foliar spray of Zn-
Sulfate, To: soil application of Zn-Sulfate accompanied by Fe-Chelate+seed treatment with Fe-Sulfate (0.3 g kg!), Tio: soil
application of Zn-Sulfate accompanied by Fe-Chelate+seed treatment with Zn-Sulfate (0.3 g kg™!), T11: soil application of Zn-
Sulfate accompanied by Fe-Chelate+seed treatment with Fe-Sulfate+foliar spray of Zn-Sulfate, and Ti2: soil application of
Zn-Sulfate accompanied by Fe-Chelate+seed treatment with Zn-Sulfate+ foliar spray of Fe-Sulfate
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Table S. Coefficients correlation between some of nutritional elements of silage corn

Na gow K gl CapundS Cu e Mn 3K Fe ol Zn &9,

Na PR 1.00

pewly  -0.58™ 1.00
P Sd  -0.847 0.61* 1.00
Ca s -0.617 0.69" 0.68" 1.00
Cu o 0.23" -0.23" -0.24" -0.26" 1.00
Mn o -0.38" -0.10™ -0.15™ 0.13" 0.17" 1.00
Fe ol 0.18™ -0.11m -0.31" -0.11" -0.23" -0.15" 1.00
Zn $9) 0.28" -0.10™ -0.29" 0.28" 0.11" -0.12" 0.33" 1.00
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Abstract

Salinity stress and micro-nutrient deficiency are the most important factors limiting quantity and
quality production of corn silage (Zea mays L.) in calcareous soils in the central area of Iran.
Therefore, in order to evaluate the effect of application method of iron (Fe) and zinc (Zn) fertilizers on
yield and chemical composition of corn silage under saline irrigation water, a 1l-year factorial
experiment was conducted based on randomized complete block design with three replications at
Arsanjan, Fars province in 2014. Treatments were at three levels of saline irrigation water (2, 4, and 6
dS m™) and 12 application methods of Zn-sulfate, Fe-sulfate, and Fe-chelate fertilizers. Results
showed that increasing salinity stress from 2 to 6 dS m™ decreased silage corn and ion contents such as
potassium (K), phosphorus (P), calcium (Ca), copper (Cu), manganese (Mn), Fe, and Zn by 12.5 and
43%, respectively. The highest silage corn (71.77 Ton ha™') was obtained by soil application of Fe-
chelate and foliar spray of Zn-sulfate under saline irrigation water at 2 dS m-1 treatment. Under saline
irrigation water at 4 and 6 dS m™, soil application of Zn-sulfate and Fe-chelate accompanied by foliar
spray of Zn-sulfate and seed-treatment with Fe-sulfate maximized silage corn. Results showed that
combined application of micro-nutrient such as Fe and Zn elements compared to separate application
method efficiently increased quality and quantity of silage corn under saline irrigation water at 6 dS m’
!, Overall, selection and use of the correct fertilizer application methods are important for garneting
the silage yield and quality of corn under saline condition and to decrease non-saline water use.
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