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Introduction

Sweet corn (Zea mays L. Var saccharata) is an important cereal crop that refers to considerable human nutrition
and industrial products of its sugar content, minerals phosphorus, magnesium, iron, zinc, and vitamins in most of
the literature. The negative impacts of the long-term application of chemical fertilizers on the soil, environment,
and human health in arid and semi-arid regions have increased by the application of biological fertilizers in these
areas. Applying biological fertilizer is an environmentally friendly approach to plant growth and production. Bio-
fertilizers have been applied in agriculture to reduce the application of chemical fertilizers significantly, and it is
used as a strategy for improving crop productivity, sustainability, soil health, and environment-friendly and cost-
effective.

Material and Methods

This experiment was carried out as a factorial arranged as randomized complete blocks design with three
replications during the 2017 growing season at the School of Agriculture, Shiraz University. The treatments
included water regime at two levels (75% and 100% of water requirement) and five nitrogen rates and sources (no
fertilizer, nitroxin, 150 kg urea, 150 kg urea + nitroxin, and 300 kg urea). The traits included ear number per plant,
row number per ear, grain number per row, canned grain yield, water use efficiency, ear harvest index, urease
enzyme activity, and soil microbial respiration. Crude protein was determined by the Kjeldahl method, multiplied
by the 6.25 (N x 6.25) conversion factor, and the results were then calculated as a percentage (%), and soluble
sugar was measured by pocket model ATAGO refractometer. Moreover, the ear harvest index was determined by
the ratio of fresh grain yield (canned yield) per ear yield with husk, and urease enzyme activity and soil microbial
respiration were estimated by the modified Kandeler and Gerber and Black et al.'s methods. Furthermore, yield and
yield components were measured. Data were analyzed by using SAS 9.2 software, and the means were separated
using LSD test at 5% probability level.
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Results and Discussion
The results showed that application of 150 kg urea + nitroxin significantly increased canned yield and its
components, grain protein, grain soluble sugar, urease enzyme activity, and soil microbial respiration, respectively,
compared to individual application of nitroxin and or 150 kg urea under water stress levels and there was no
significant difference between 150 kg urea + nitroxin treatment and 300 kg urea ha*. Regular irrigation (100% of
water requirement) and combination of 300 kg urea + nitroxin, significantly increased ear number per plant (21.7
and 16.6%), row number per ear (21.4 and 21.4%), grain number per row (19.3 and 11.5%), canned grain yield
(41.4 and 30.5%), water use efficiency (45 and 8.4%), ear harvest index (20.3 and 22.1%), urease enzyme activity
(40.0 and 68.8%) and soil microbial respiration (12.1 and 1.6%), respectively and there was no significant
difference between 150 kg urea + nitroxin and 300 kg urea compared to individual application of nitroxin and 150
kg urea. Therefore, applying nitroxin as a bio-fertilizer combined with 150 kg urea ha?® produced the optimal
canned yield and reduced nitrogen use and can be recommended in the arid and semi-arid regions.
Conclusion
According to the results, to improve the soil biological activity and yield and yield components of sweet corn, the
combination of N150 and Ni instead of N300 is recommended and further research is also required to investigate
the effects of applying Ni in combination with other bio-stimulants on yield and yield components of sweet corn.
Acknowledgments
We would like to thank the School of Agriculture, Shiraz University, for their support, cooperation, and
assistance throughout this research.

Keywords: Canned grain yield, Grain protein, Grain sugar, Soil microbial respiration



S$9LS (bl p gy 4 g

Homepage: https://agry.um.ac.ir

LA

VIF-VPA o VY Bl o oyled 10 A

QJSJW&‘R"}DWJ,:‘S)L&TVSJ » u’jjgﬁ.‘.. .&‘5u:"s a.sv‘aﬁ)‘;’.‘u

S K5 cdlad sy josls 5 5 5 (Zeamays L. Var saccharata) :p e

“‘5,@.;.« u\f}n 3 Ydﬂfr..a J.w-\.«:u ‘».\::-YMS L.o)‘.&.c S vevr ‘\‘55‘3le¥‘ J:"‘
\\‘H/'ﬂ/'?:g;él.l):'@)l:

L CRVARVAL SN A

2SS

Zeamays L. Var ) cp i @b 3,Slas slinl 9 3,Shos (o )lol 08 5 (olond 5 (an sad9S 38 [iiS oty b (o) pr yolaiods

4s550 3 S5 aw ) (ol Lol slacSol )b B 55 )5S &jgoas aiilojl S Syjlsn culled sl jasli 5 ¢ (saCCharata
395 asio g (6L (T 5l dopd Voo g V) ()bl glams Jols layiS1o s |a VYA —VYAY ely5 o, 5w olKtily (659l 0aSitils
@l 39 (LS 3 0yl )55 LS Ve g S gt + LS 13 09l £S5k V0 USa )3 0)) 2SS VB (S 915 395 9] (9
Wolas ,)LiSa ;0 0ygl p,55 LS Yoo g pSg s+ oygl £S5 LS VO (6365 ;911 Folaw 1> (g)lal s b ods (g,S05lul Clas oS oy i
\Yaid 9 Y\/V) 4_>}> )0 JM_) Slass W)Jdd “.)“‘59)*“"' °)9| F;?J’S VO US)J 9 (LS”‘ )LJ Joyd \") Lﬁj )Lo.u uufﬂ,m); sl d)l.)uuw
0 ld ao)d Y /B g FVYF) (g9puiS aild 3 Sdas (duo)d V)0 9 VA/Y) ) p0 ails slawd (o) YI/F o YV/F) &g 50 casd) ol (o po
3y)LS L dalio )3 1) (amo > VE 9 VYY) S 09,50 (uiiS g (o> SAA 9 ¥+/+) sloygl ool cdlad (ho)d YY/V § Yo/Y) M sl
.)).g)lf ‘u;l).:LJ RIRY d)l.)ul;w C;9lm )m Bel 0)9‘ '9;915 Yoo a.‘a.m L 9 sl u.ul)Bl Ls)bu*.*” O yguody b)5l '9;915 \0'9 QM‘S?)‘“ mlfl»
P bt ol lptedy gy 0, Slas Jpas b o3 VO (gl jloss 5 1S 5 0yl p)SolS 10+ oS 5 L elyan (oS g0 St 355

S35 g i ()3 e a3 S S

by Jgloro 018 o g pmiS ails 5)Slas «SB 59,500 (uils cild 1559y 1 5lS” s2]1g

M L 03240 «sles bl plo 55 & 15l oo Wyl 5 il b
(Hirich et al., 2014) cul Liol33l Jls )3 59, 40 59y ol 4o
ol st oS Cusl o3 ds2g i o] 035 e Sy
B a0y Gl Carge aled ) g B o0 i |y p gl
5, g KSC 4035U Ml als yy0b )3 o) w3954 o]
2 5l S IR e o) (nl A8l oo )9S (190 Mg
@ olgiie ol arg JB o Shy S cusl Glnl ond ol sl
o adsle YL (Jako) )3 3 g (&S 9 (a5 ogllas 3Slas
L oylbiwl 09,5 50 a8 lie Blod 1 oMb aily 18, 5,8 o)Ll

Aodko
slagd,y 5l S (Zea mays L. Var saccharata) -y yub <)

OSesme (S latsdan Y B uop b Jsere )5

(oS SB35 A5 09,5 sl g ad )l wlid)l8 (gt iy -V g )
2Oyl iyl oSNy (g5yolisS 0aSiisls
(Ol el oK1 ¢(65)5LaS oaSutils (SB- wdie g pole 09,5 okl Y
(Email: akazemeini@shirazu.ac.ir :Jstus st g —#)

https:// doi.org/10.22067/agry.2022.73850.1082


https://agry.um.ac.ir/

VFeY Gliwo Foylod 1O ol ((6559Llis ol pgr 4y ys \Ald

5 A Lapil Jold (39t oaiS s sais S e slouir
2 VA=V (CRU) o 0us ok 2l a8 0399 ol e/
i 3 ol (63851 sla i 51 S a5l ol 0ol o5
wady p ash ol (M 50 caydy i o yidi (D)5 astiie
+ A0S sy 0wl Jlos > cuslyy (asls g by 5 ,Sles
2 a5 gLl g sl Jlim (459 cn i 5 (lerd 395 Loy B+
Cwddy (gland 268 Jo > YO + Lﬂ 355 o yd YO (2adl o
Al lsm 59 ild 3,8dee oy 5L (Cheema et al., 2010) .l
4o 059 (bt 395 Moyd O+ (Al )5 I Jobo o
Jerfi et al., ) ol Condds panSgyis (Sans 395 Loy Voo ol o
oy Vo) ) sdgS 2 y)l8" &S il > o Siimg s (2017
g4l 0y Shae iul3sl el (oo 395 1oy 0 + JI5g8
(Naeem et al., 2021) s4i5 o <> Cubldy (a3 ls
Cn g (o) ool mlio (Sl oM 4 255 L
5 455958 ot GlodsS | angy o ool I Lol ae
Slial g0, Shos 1o (7955 (2l 395 b cuS 5 53 (S 9t
2 S Sl clld slapadli (S g npwd )3 3 Slee
355 Lal bl o5 4 STy

L g, 9 Slge
Jas Cuaad 9o 9 panlll doal yud

380ee 3 silel 579 0590 6355 @l S b)) yelateds
S Sl slapasld g (n s 053 0 Shee li2l
008y Slidss dsyje j0 WAS VYAV ely; s o aidgh
5 ABBIYO 4z OF (oLl Jobo L) jlod oSty (g5)5lis
(byd gdaww 3l 20 YAV + glasyl g adBo YO ao > YA Glélyis 15 0e
2 adbaie glsn g ol Cundg a2l b (5zeskS WY 5 ol
ol 035 ) S > a5 550 el L

.(Khamadi et al., 2009) 5,5 .o ,/,5 b

M5 5 S 5 e dewsi 3 e s 5 T 25:eS
lol oMo ) (o ol Gl 0S50 &) el
Bble opgd (oloa b I (o)l ) (65)5liS Y game A5
Cuglio (Meerajipour et al., 2013) cul Siddes 5 Sis
bl o 28es Cpgoty gl ) St 4 plalS
2 ogrse ol Jle b Jpame Mg dlp oy oolS Ul
4 o5 iSly (Fang & Xiong, 2015) 5)8" Cayyei (yo yiuwd
O 093 Jobo (15 o alex | gleds o Jolge 4 o 29008
Jafarikouhini et al., ) 5)l>  Siwy olS Ad) als o pizmon g
(2020

153 g ol LS Bpany ol pole I (S ()79
203 32y (o5 SIS a8 5 3)68 0 i 4 ol 2905 LS
s )y (Chen et al., 2004) wisl asly 5L 5508 4 oS
a8 L (b 3 3y Sas 1 Gy gabaw Sl ek
ol 8l ot ()79t LS )3 p 56l Yo e B VD osliia
Oktem et ) ui ;b jd 5 W/-¥ AN cwpa I 5 Shee
S e @ ySlas oS il o), Kime, (al., 2010
sol Cnay ()39, 365 Sl 1 p)SolS WO 3,08 L
oo Lol g ol b 5> (Jafarikouhini et al., 2020)
Ve lalj8l M g ABbi e 0yl 3957 (o5 QLS sl (g
3ySdas Gali8l olois i (slerd sleags ool (5l
4Bl (Eal (epis Spas L g 039 plp dw I S Glals
Cowl caedl Pl a5 (golasdl bloda  couwl
o (gBdgS BMS i sladgS (Tilman et al., 2002)
dgo lgeds wigd o S dlor | o jlaxe  S3g)l Cge oS
ol (Singh et al., 2008) Lgui o i lid oy Lauro jlocuwgd
Pl sy iz b S oS o | 251055 Slge (55l Lndgs
el e 45 crul byl SKgilio 03)51,5 b 5 (5B dide
Gk il Ulg e S ghsdols 5400 9 S Slie pole
by slaossSelal s 5 lis)lon Jelos jlee c0)jgis Cons
I8 b con b (5aliS abol 5 o 1y el; ol 5 S
ol S 955 i 395 .(Sturz & Christie, 2003) an>



VYV ool o5 5 s s 3 ot looms L39S GiiS o il (K00 5 (509,

s Precipitation

------ Mean temperature

Maximum temperature == == == Minimum temperature

I 36

- b 26 -

E &)

)

ot -+
=

E E

1= F 16 =

= B

= =

2 £

= =]

& =

L 6
L 4
& & o & ) N3 S & & & Al
s & WY ¢ ¢ & ¢ &
N Gy v S o s &
< COQ’Q éo Qz,
Months

IFAT-AY (21,5 b Jgb )3 192 (glod dinbs 9 AioS (Silie caildlo Syl —) S5

Fig. 1- Monthly rainfall, mean minimum and maximum air temperature during the 2017-2018 growing season
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Fig .2- Effect of nitrogen fertilizer sources on grain protein content and soluble sugars of sweet corn
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Table 4- Correlation coefficients between canned grain yield and measured parameters of sweet corn under
deficit irrigation levels.

Y X1 X2 X3 Xa Xs Xe
Y
X1 0.82"
X2 0.57" 0.75™
X3 0.80™ 0.73" 0.67"
X4 0.24ms 0.31" 0.32"m 0.82"
Xs 0.77" 0.77" 0.63" 0.78™ 0.47™
X 0.78" 0.71" 0.55™ 0.83" 0.50™ 0.66™

DB Gxe g Mo pd SO g doyd gy e ) (6)B Gxe TS NS g s i
X ild gy X5 (M cuslsp (asli 1 Xa ol Gyme IS X5 sy ;d il sluws X2 (M p> Cindy 2laws X1 ¢ g9 puiS il 5 Shos Y
b Jolowe 03
*, **and ns: are significant at 0.05 and 0.01 probability levels and not significant, respectively.

Y: canned grain yield, X1: row number per ear, Xz2: grain number per row, Xs: water use efficiency, Xa: ear harvest
index, Xs: grain protein, Xe: grain soluble sugar.
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