VoO- MY Sl / 1 Fo) Ol / p)lgar o5led / @ o Il /el 5 S Ly,
DOI: 10.47176/jspi.13.4.19821 EISSN: 2783-5286 https://jspi.iut.ac.ir

9 055 5 :ﬁb&‘iﬁucpé,&ﬁ&)s :JSL..G 6'}’."-9’;1"‘9 O59 5% ol By,

Slaz 4> Gkl 3 o258y pe
ré‘}")-’g‘ Mol 9 YL;:;G w.&w ‘%ﬂd"’"t’.“ )ﬂ,ﬁ

QDA AN ENCIR WSTIE SAVARYAL T PR gD

o AS>

g 53 055, 35S Jands 5 Cilisee palie Cow 055 DS 5 D53 oS Ad) p ylel0sS ) e b Sl ey
ol S 250 Al 0555 Awys $oN3 g A0 N2 Voo N1) 55 Jlaie Jale 53 b 25 5 5 Il et 5 Ol Slidos
S b bajles ol e S ool (0155 b 93 53 5 1SS w53 (sslows bl 4 T2 5 5lgr T bass 0L 5 (6555 40 5
ol Cmwsas dald 9 TIN3 (TINT sloajlad 53 Consed Jlo 55 &ils 5 Shas 0 5 s A aulin (aian G o 235,45) Jal
5T sy s (T2 ) Ao o s 5 353 7 B 33y (T1) sl 51 3 (T2) s e b sloyles s s > Shas
A o dw 53 8590 355 Jadi L AS Ao, VW S VY/A Ol Cod S &l g 1 9 059,58 Sals o (T1 [ly) do 0 > 5o
Sl als aS Ol 5o Sl Sl g g5 L pl e 8 ad ad; Jead gl 5o ol S b g 05558 S e o o
9o-Yo 4o g3 50 S U39 deo s o S ey A eMLﬁ.a&».oqch.ay S 35 28 Ao )3 50 (oo goimn Ol i dald
V) dald 5 (Ao s YY) TINT jlas )3 oo Sa SUl, 53 03050 Ul 0 368 5 0 5 e A el dald (gl 2 s Sl Yoo
Sl Ul gmean 054 8 Ol Jals 5 A8 Olie wils s Shes 05 g ghas s TIN2 ‘@l.'.; s lal y Ad saaline (A s

2 g o gy olie

Als 05575 «olal=358 (5355 5 38 Dl (sl (bl 1gudST (slao3l

)JQMQMJ‘M)JY//\J)J}W&:JJJJg.érm PRV

354 O1 A5 Ol 5 S Oskes VA S50 )3 228 ke e Olssan ol olS ol CisT LG

Il g S 8500US s s 5 Shisel «Dlido Olojla ((§355LES dige 5 (5 Dliadond dmns 3o =)
Qlﬂ‘ ‘CJS ‘éj)jus CUJJ E) UL)}’J nQLE.;E;J QLA)L» cg..)T E) Sl QLE.;.E;;; W}A -y

Ol lgal ol 53T ol &Kzils lpal dly (ol owdige 5 pske 058 Y
fariborzabbasi@ymail.com : s xS Gy (DL J s *



O‘_)&».A 3 w\.&

V¥ Quj/r_)l.g.‘i- AJM/VAJJ.’& JLW/AL:?}\S\’. .h.:b)

il g L5 a0l anw g adbate ol glaS (gl ol Jue
DS e ol das adll (358 S ke sl (s
SLasl y opial Qs g 05550 oWl S s S 5,158
St ol A3 SISl i el (8 s S
S eslial dmys V8 i Ol e 4 05 5 LD Al
5,08 Sl Ghass ol oo A slgldey oI5k e )
e s 5 sls RalS |y Sl 5 ol 55 055
5L L;J_;Jq,_:.b‘j M w ool 3hadis o)l s Ses
slolpl Olsea OF lands 5 G5 me J2alS aids 2 glas S
1m0l slglog Lo 530S 53 O 50 S ke S
Sl 53 O35 oS o) 0 (V) O 5 i b
e o O3 i oS sy 0L 5 sy
Sl 5, Shas 5 oLS 055,58 ol (S 03520 s
5 SIS Ad Ao VY STV A b st Ol
S ol G LS s She bl 4 (W) 0l Kes
omtl s 055,50 35S b 5 (olel e Ll )
S S e s il 5 Shas 4 L0l OLES 01 S e,
P OLS rassy (28 S 3 s 25 5m Jelse
Ui am il 3 Shoe (ol 31 s 055 20 Jardl 45 205 S
s o3 YYY s & Ol G pas 1S 5 Loy YAYY
OY) ol D8 5 Slslesly lav 5 aline &y soas =t
G ae LIS Il OIS fags ol .l sl 5518 50
ool 38 A3 Y¥-YA sy |y 055 xSl s O
OLej 3 055, 35S o (F) OS5 5 s S
s Sdes 5 asls (Bl |y A5 b Jsb s 5 S
s sla s 55 (O0F) 0L 5 5ol dxdls &3 Ll
e 05 SIS cibed s sbS js as wsls gl
Lyl o cand 3 dils s Slas il 53l s 055 50 35S
3y O T 53 55 b Olajon 5018
Ll 3 55 055, 555 idme ol Sl ar S L
LS 5 s sl Ly (I o Ll e OF Jas

oS 5 Jolo 53 cnl J1 ol Rasn 3 05 0355 Ol

501 S 5 el ol 158 5 Fe 5 Lk S
35 o i s OF 5 Slas 5 JUSs Slia VYo 550 Ol
NQED RUW PRU AN R E-ON

335 e SiS ) 5ES ekl ST s el elS
53 O, il 3l (V) il ol 059 s OB med
Syt 5 la a5 dls 3 Ses 30y o 0
Sl () OS5 Ol w g aS a3 55 . (VY)
3 S5 Sl glas S dhax 510555 ol mle e
ool 53 LS () JL VY b s (NPK) LS 58 5 (IS
D3arm JS i e I 0550 6 A2 et Ad
J=S slhaess Ao b oY &:_..QT)\J_EA)JJ{ o e 4an
Jedsan a5 0 S 0l 015 Shasy al o ke O30
53 O350 SBle Ol Sl ey 55, YO U JolS 558 5,08
s s 3 Shee il e bl e 5 S L S
A esliial (g5LS 258 e 5l aS plasles 3 e
O e s Lajles plo 51 g olS (s (sl e L
J=s e o L b sk 5 03550 pole seal
Sl b O3t Gl 255 e 22,8 OLS s ool
L3S 1S Gos e o3 el

e Sl S O 58 A Sl e 3 ) (BB
Sl b 55 53 0T Cgemw 5 als 035,55 el 3l
S s a0l 3133l 35l gl o3l 4 0357
SO ey CdS 5 LS Al e 055, O s
3 Bl (M) uS e ai ) Gl 5 )5 dler
Foo palde Ly asis i 558 3,08 )y 4 (10) O
Gl o8 5l LS js eyl SS 000 5 oo
aS Al LS 01,8 s ol dtls s e
s 3 0SS Yoo B 055, 558 Shll boys s Shes
DL 3 055,58 p S5kS 000 5 )lS Iy il sl
o (F) DS 5 80 0,80 sl 3 5 Shas 53 (6 i
5 O3 DU el 0T 5 lS hss 5358 £ )

Qlj_fui.ajj_; o=l e ls skl os b s Shae ()58



...C}k.«c;d;;)s s Shes gl g 5 Slas D59 %5 O w)

"J‘_)KA.A 3 w\?ﬁ

el sy glae g (gl s oS Sas o /P 5 V/Y o/Y) OF
O8N OLSan 5 D s 4§ L s (oLl 5 anw s
los Sl 5 e oo VYO wilate opl 55 (SL SSls
sl o g 453 V0 | 5

090 L Glamm s O soa 5 adlae ) ol e e
o g ol A Sl osle s A el 5, Cda
GOLS s 53 5 Jmaze Sl 6l Sl s 40)
Aol s an S ks 2 VYo Jsb L (Glail 1l
SR T 5 8308 22 2 Al VO e Sl ey
53 Ad (580  s f WSC o 5ls 51 oozl L sy g
3505 > o Sl & O O Sl ey dasles 4an
ol Ol ol ol alS adgl s sl Ol
S sl gl 5 aes5e cl 03 OLS s Sl 2
5>l 3 e ond 6l men (1) 3 Jlesl 50
— S S 354 Al 5 T s oS e 5 S
Ui ) estial Uy adsbes ol sl el s eslizal s S
S sl ol ST slie (1) A s OF e O
e s &1 (1) K s

Seslial Uy 5,a slacide Lojsle Sialesl dob 5o
Ay Jead (b s ey s 5 A R S ile
S Okl S 5 Laaisy olS l il Sl ey 28 5 ol
03 SIS ay WBldllS o iy | adsl S ot bas 5y S o
S hlesl s am g b o 5 Slid e 358 02 ol Laes
pled ) S S S s pi,\:svao Slde & (V Jsa)
W sy Sk 5 DL & o bl

Solal=355 S pmin 5 ol & 3 05075 355 Jlasl
S 03051 a5 oslinal 5,50 035525 358 Olge A plonl]
G b 3 A 5 5e 558 O Jlasl sl b ens (V J i)
Jse Gy lesl Glaam g 4 2 Yo slaes
St tmis S Gl Al s 38 GaE S
oLl bl lesl adds YooV 1358 Gy 5 ol ol jans
S, Sae gl g a3 Shes ols ol Olis S

o3 batasn ple b fags opl pled axy S ) 2 D05
53 05, DL ey 5 Solela S @ poa OF Sl
s Shes o pdle 35 bt g 5l s, sy 5 SBE Gas
(S35 s A SN d s cdS o Sles ol

A e 3 O 38 s ol B IS

I TPIEIRe
22 8355 mib Julo 53 s n sk SOl ey
Al 055,55 Ao 3 7o N3 A0 N2 oo NI el a
b5 5l T1) Lol L 0les 5 (8355 4o 55 ol
oo (S Ve e (S T e el (g5l
Fold sl B s T2 e il il o 5 a3 b
oS (Al s 5 (S Ve Al e (S ¥-F al
v 33 5515 aw 53 Yoo Ll S K s slails b
Doo acsa 3l —isu ;3 (OTAV-AY 5 1¥40-4)) ol
S S ok s e g 5 Pl Dlids anfo (S
B 28 5 (Bd a2 000N Ll A b 5o
A il L e Sl s Y 6Ll 5 ot YO/
Colg 02 e e WA Slajles a5 ol S5 w p5Y
it $25S 4o 5 00) s 53 558 A Jseme R L
(b iy Jay a0 S p¥-F do e 55700 5 oulS 5
() Bs lie ol LalS glaS s b - b IG5
Lo dlw o Clgun)l o5 00 52 o8, opl S8 Sllas
el bl (bl s il s 55 155 158 A (SIS
o=l e el s s cie 5 LelS LS I
o 3l s ol Sl e o (gl A el adlae
w5 s alS 5 Sais s dlesl 5 A LSS e
53 Aol s _wliilys oKl slaesls 51 5 shie s i
Ol k) wilae ol A ealizad Slidiss 450 51 (g e 5kS
L St Gblus o S uaih ol 2l 5
a8 S L s /PO L ply S35 b el 5 e Ol

FAO 4..7‘].\;.7 L n.l..;;A;b\ ﬂJLE.c uﬂLﬂ‘f J‘."." L;ﬁ\.:f “"".'.J“p A



V¥ buj/r_) > AJM/VAJJ.’& JLW/OL:?}\S\’. Lﬁ'})

0‘_)&»# 3 w\.&

‘Apnjs SuLmp junowre 19jem uonesiuy 1 “81g
s\ 0 A0 <€ qfp (T
2 S

Jaquiny uoneSLLI]

ST #1 €T CI 1T OT 6 8 L 9 ¢ ¥ ¢ T 1
] 0 —_
[ 5 " -
4 g ¥ 1 8 ,u ~ =
] ] N N ] o ] =
d [ [ & I 4 o < K F 0T =
] ] [ N ] i <] ..nww ©
o i & [ ¥ 4 R
4 b ¥ B ; q B >~
: “ 2 i < F
s g 4R[S
a .ml. m..
09« Z
FE
B E
- 08
129! (44 00 S8'L 08°0 1474 8¢ 91 L'l weo] 09—-0v
OLI 7’8 ¥0°0 L9°L 80 144 6¢ ST a1 weo ] 0¥—0¢
0ce €01 S00 LL'L ol'l Sy 6¢ SI vE'l weo] 0¢-0
Sy sw | 3ySw % - L sp < WO" W il - wo
e s A oppd - Rl ST Ao HesT e =57 QD WIS fh A
) 09 s (o JUIUOD (X)) (dm\d) yurod - AIMX)
A d N N I9JeM pIJRINIES Koedes prarg Sunm JuSuRId J Apsmap A1 1o RAe[TIoY

“BOIE AP1S Y} UT SONSLIDORIBYD [BIIWAYD puk [ed1sAyd [10S Swog T d[qe L

26p | K D F € oA A ol e (i



...C}k.«c;d;;)s s Shes gl g 5 Slas D59 %5 O w)

"J‘_)KA.A 3 w\?ﬁ

S 255 e iy slad 5o el e Sl Yo dlols
Cbale il e gyls paised Sl Lals S a5l auis
A s JInS S5 4 S gladd pad 055 50

Oy31 s MSTATC 3l ;5| =l e 5w sl
Ll el oy (Sl 5 Ao ss iy o 53 STl (5l
L eslazwl Microsoft Excel )lj-,é\@.}

C’_‘ou‘gc:‘:e
s Shes sl 53 Shas

Ol B 5 055,50 35S e 3 udlsls 4 ol
0l oals QLS (V) Jed= 3 &b Jjﬁa& L;\}q—\;;f(w
A asls 5, Shae 1 055,55 055 L (sl b 5ozl
Al Laasl L sl ol (p < o/o)) il (5l sns
3 S ) DS 5 8 o 51 015 a5y
5ol 5 OF) el oSS 5 sl (V) 0L San
Rl 5 018 s il isdls Gl (F) OKes
AU S S 038 e Bl 5 55 b s Ses
3 Jsb s do G5y ils 5 Sas 5 05525 55 ke
UL.JVJAJ_o (p < o/e\) sy pLES szbfl;uj_ﬂ otﬁf&w‘)‘
s <ereN) als s Shas 0T Jllie 5 055,55 358 Lo
033 w53 . dls (gyls tme I (p < 0/00) oS plis
M (Hy S S il s Sae 2 055 58 355 B
gLEsl s (p < e/o)) I Jsb s o 055 sy 5o 4l
S OS5 35S Jldde sl OLES (gyls pae Jl (< 0/00) ol
O e 55,8 Jldie (2Sea 5 (p < /o)) &l Ao 03
A <ero0) oS Ll 5 I Jsb il a0 035
NI LI EReEy
TINT lajlas 5o cuse o s als 5 Shae o 5 s
o b glajlas 5o ails 5 Shes el cosas aals 5 TIN3
53 (VM dsder) o (T1) s ez 5l 508 (T2) Lo
03 adly s Shas s (S5l s Solsl sl £9° Jw
Jlw 55 ails 5 Shos pman i sdalin Ciliies slajlas

WD 53y alas (I sy s b olias (IO Jsb)
Sl 53 (s (15 5 Sy cashs Hlm 055 Wy gl
o g d 3l Jpme Sl LS (S eIl i les]
il Balal Do SIS 8 Sl 20 0 sl a5 L
Vo sl 3l 3, Shes gl 53 Sas (6, Se3lhl ol 2 s
5, Ses 6 Seslilds eslinal JI ST a gl dolal &y
D R B e e AT SISERHE
sl 5o Al e ST a5l s <=J§ Yoo bl b ails
Slesliud b s jamy 358 5 o G pae (5550 p 3> Jlw

J;Mu.x;d'(‘())(\).]m\))

)

(Y)
g_.JI‘)‘J_E.&W c(r;}_i.:s) J)_..a;u bj.ijw&YcJa.g\_})cﬁlja
355 sl slass 53 J gz 3 Shas Yo d(caS ) o]
el (S AS) i pae 35 Jaia B 5 (o S AS)
;.JU\})):a.\..f:;ilSijﬁd\ﬂ&:}ﬁélﬂgf})db):
RS W ¢L_>u‘ t)‘y 6\.&6)‘);.44}».: ‘gﬂ} Sk B QT )Uﬁ.a E)
wlesl 3 g_.zt_'.b) O i ol ij £ e d\ﬁ
(\)MOJL&«\ J‘.’.) Ua.s\‘) )l 44.9)}4
R = 3 QY £ Q) (€™ +Cl)
R = X
t=0 2 2
CRc(¢J_<L;l¢)gU\j)e\JweJJx_wbjS¢ﬂFRc;ﬂ):‘ts
QR‘(Mﬁ?ﬁAA)&)L&IUTJJ#DJ}A bjswﬁ

Gy Ol te s (b 2 1) aom s lesl 51 s 2 0L~

x At ")

s Sl Ul S s gl ol ST 458
ol adds ¥ Jolsd Lo 558 Gouss 5l g RBS 0555
A s JST gy 4 SUs, O35 0 o S
Il 5o Ay Joad sk 53 S 0350 e Sl et
5 () Jad slgnl 82 5 Laulsl ST) (505 pa 5 52 po2
el Ly Jaad el 5o (5ol il S S 055 50 0
Sl ey s S (615 0 508 (S 05550 s Sl LS

L5 rmesle $o=Fo 5 FoYo oo¥o claa¥ 5l s5ll



O‘J\Sﬁh}w\?& V¥o bt‘.w.ﬂj/r)LHAJu/ththb/o\ﬂf}ssuth)
b s Shs il 55 Slas Dlae il 4 Y J g
Table 2. Analysis of variance of corn yield and yield criteria.
Df Yield Number of Onz hun(iirflzlc: Corn pod length  Corn height
(ton ha'!) Number of  seeds per row see s(;&)/e & (cm) (cm)
o2 TOWS s sl o -
S.OV g 3 Sk Gy A5 O s by TR DRIl el
T IT s . . - : - o
| L e o - Lo
S & O 53 () 3, (0.5 (e (e 2l)
First year
Jsl
Splitting (S)
s 2 2.15%* 0.02ns 16.66ns 2.01ns 0.12ns 80.30ns
Fertilizer (F)
N 2 6.77** 0.20ns 0.20ns 870.04** 11.60%* 537.16%*
FxS 3 1.12%* 0.007ns 3.51ns 7.54ns 0.12ns 127.84%*
Repetition (R)
| < 1 0.33 0.55 15.15 29.22 1.04 62.05
SN
Error
lass 15 0.04 0.25 9.67 27.85 0.29 34.04
Second year
rj) JL..:
Splitting (S)
s 1 0.29ns 8.88** 134.42%%* 130.66 2364.13%* 7.04%
Fertilizer (F)
35S 2 0.03ns 0.60ns 10.56ns 225.54%* 135.87ns 0.23ns
FxS 2 1.44ns 0.67ns 2.53ns 99.29* 284.79%* 3.25%
Repetition (R)
| s 3 0.46 0.38 2.78 24.50 54.48 0.30
SN
Error
lase 15 0.40 0.88 5.26 21.20 65.57 0.81

.J}.ZMAV\.;):\ }0 ijaw«): 6)‘3&»}‘}A)‘)@A;‘f&ev\i&éi)u‘.}%jq**)*cIlS

ns, * and ** shows no significant, and significant effects at 5 and 1% probability levels, respectively.
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Table 3. Comparison of interaction of fertilizer amount and splitting on corn yield and yield criteria.

. Corn pod
(t(jill 6}:11:11-1) Nu;gls:sr of Num}l)):rr rcz)f;eeds (S)::dlsu\l:grgji C0r'ﬂ Iggi)length }’l(illil)lt
Treatment e e e s LB AR
bayles O s o9) : (¢ 5) €l> A2 055 (e (GO
First year
Jsl Jle
Control 11.52a 16.50a 40.75a 253.5a 182.4b 19.05a
TINI 11.48a 16.80a 39.80a 252.0a 199.6a 17.27b
TIN2 10.50c 16.80a 40.80a 233.5b 184.4b 17.10b
TIN3 11.70a 16.60a 42.00a 252.0a 195.2a 19.20a
T2N1 10.82bc 16.80a 42.95a 253.3a 199.6a 16.98b
T2N2 9.17d 16.90a 41.40a 235.8b 182.6b 16.83b
T2N3 10.95b 17.20a 39.60a 232.3b 177.8b 17.48b
Second year
e33 Ju
Control 7.00a 15.55ab 36.00abc 209.29d 153.15¢ 14.95a
TIN1 7.17a 15.25b 34.00bcd 234.50a 145.70d 13.32bc
TIN2 7.40a 15.25b 33.00cd 229.00ab 153.15¢cd 12.67¢
TIN3 8.05a 15.20b 31.50d 217.25¢ 160.20bc 13.60bc
T2NI1 7.72a 15.80ab 37.60ab 224.25bc 171.65ab 14.20ab
T2N2 7.31a 16.75a 38.85a 222.00bc 180.65a 15.12a
T2N3 6.92a 16.80a 36.25abc 220.50c 166.30b 13.52bc

A S b guls e ] Ao y3 O STl gl el (bl I 51 alie Cog - bosliel gt a5 055 8 s

In each group and each column,the figures with the similar letter are not statistically different (Duncan, p < 0.05).
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Table 4. Analysis of variance of corn seed protein, and nitrogen and zinc concentration in the corn seed.

First year Second year
JJ\ JL«: r}.) JL.«
Seed nitrogen Seed zinc Seed nitrogen Seed zinc
pf  Seed protein (kg ha'!) (mg kg Seed protein (kg ha'') (mgkg')
0, N . e e 9 . s N T
S.OV p g e Disss chle oy, ol .‘ 8 RINUIPER Gy ckile
ol ks ale : 15 U’:"jﬁ P ) P ) ld Q’u"‘"’j):f _ _ ]
Salle L;:‘ﬂ DS)L*S) Ll (aJSJL:a) Ll 33 DS)L_S) rJSL),:a) £l
(M)J) P (M)é) _
G s (DS)J._S » (s ((’JS)J‘CS B
Repetition (R)
‘ﬁ 3 1.22 0.031 86.07 1.01 0.02 149.45
0
Fertilizer (F)
55 2 1.57** 0.04** 303.47%* 3.03%* 0.78%* 0.198"s
Splitting (S)
b 1 0.47"s 0.012m 256.56** 5.41%%* 0.138** 36.26™
FxS
3 S% s 2 1.11%* 0.028* 9.04%* 1.45%%* 0.037** 0.94r
Error
lase 15 0.21 0.005 22.09 0.04 0.01 21.02
* ms

Liea Loy ) 50 thw);@u&w;u‘)h&wﬁ;;n.m;ou%;@**}

ns, * and ** shows no significant and significant differences at 5 and 1% probability levels, respectively.
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Table 5. Mean comparisons of corn seed protein, nitrogen and zinc concentration.
First year Second year
Jsl Jl £33 Jl
Seed nitrogen Seed zinc Seed nitrogen Seed zinc
Seed protein (kg ha'!) (mg kg") Seed protein (kg ha'!) (mg kg
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e T LSS S T LSS S
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(s (¢S 5hs (s (0.5 5k
Control 10.19a 187a 35.97b 8.83a 98a 36.7a
TINI 9.24b 169b 51.64a 8.95a 102a 36.6a
TIN2 9.43ab 158ab 44.96ab 8.30ab 98ab 37.1a
TIN3 7.94¢ 148c 39.51b 7.38bc 94bc 36.9a
T2N1 9.30b 161b 46.18ab 7.94ab 98ab 34.6a
T2N2 9.10b 132b 35.97b 6.53c 76¢ 33.9a
T2N3 9.05b 158b 34.33b 7.31bc 80bc 34.8a
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In each column, the figures with the similar letter are not statistically different (Duncan, p <0.05).
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Table 6. Comparison of corn leaf nitrogen, soil and runoff

Fertilizer
Leaf nitrogen Percentages(())flnitrogen in Runoff nitrogen ~ Water productivity pré)kdul‘itiX§ty
Treatment S St 05548 dos ' (%.); ) (}(g m?) stg ga
s (Ao5) S 5 055 5 Ul 035 %0 <l oz e S
(1o (o oSk 2D
S1 S2 0-20  20-40  40-60 (¢S5
Control 1982  0.89bc  0.057a 0.053a 0-049b 7c 6.4b 15.1b
TINI 1.59bc  0.94bc  0.049d  0.049p 0-049b 23a 7.4b 1.58ab
TIN2 149¢c  0.84c  0.05lc 0.048p 0.05la 14b 9.6ab 1.60ab
TIN3 1.64bc  14la  0.053b 0.048p 0.047c 9bc 12.0a 1.56ab
T2N1 1.92ab 1452 0.044f 0.043c 0-043d 15b 8.4b 1.65a
T2N2 1.41c 1.65a  0.046e  0.043c 0.044d 14b 8.4b 1.53ab
T2N3 20la  125ab  0.043f 0.040d 0.03% 14b 7.0b 1.36¢
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In each column, the figures with the similar letter are not statistically different (Duncan, p < 0.05).
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Abstract

The present study was conducted in the research field of Seed and Plant Improvement Research Institute to
investigate the effect of fertilizer amount in three levels (N1: 100, N2: 80, N3: 60 percent of fertilizer
requirement) and two splitting methods (T1: four equal usage including 4—6 leaf stage, 10 leaf stage,
reproduction stage and inoculation stage and T2: three equal usage including 4-6 leaf stage, 10 leaf stage
and reproduction stage) on corn yield and yield components. The treatments were compared with control
which is the common fertilizer usage in the region. Based on the results, the highest grain yield in the first
year was obtained in TINI, TIN3 and control treatments. Grain yield in T2 was less than T1. Nitrogen
splitting in T2 compared to T1 reduced the nitrogen content and grain protein content by 12.8% and 13%,
respectively. Splitting of nitrogen fertilizer in three stages caused more nitrogen uptake by crop leaves at the
end of the growing season; however, this did not increase grain yield and seed quality. Except for the control,
no significant changes in soil nitrogen content were observed from surface to depth. The highest percentage
of soil nitrogen was observed in the two layers of 0-20 and 20—40 cm in the control. The lowest content of
soil nitrogen was observed in in T2N3 treatment with 24.5% (0-20 cm) and 24.5% (20—40 cm) more than
control, respectively. The highest and lowest nitrogen losses in runoff were observed in TIN1 (23%) and
control (7%), respectively. With the reduction of fertilizer application, runoff losses also decreased; in the
TIN2 and T1N3 treatments, this reduction was 9% and 14%, respectively. Overall, TIN2 is recommended as
a suitable treatment due to the high grain yield, seed quality and reduction of nitrogen losses.

Keywords: Furrow irrigation, Fertilizer losses, Fertilizer stress, Fertilizer irrigation, Grain nitrogen.
Background and Objectives: Although reducing the amount of nitrogen fertilizer can lessen the negative

effects of its losses, but it reduces the yield and yield components of crops, including corn (1). Therefore,
nitrogen splitting is considered as a suitable solution to combat the reduction of nitrogen fertilizer
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consumption (2). Corn is one of the most important grains in the world, which can be cultivated in most
regions of the world. As the third most consumed grain in the world, this crop has a share of about 2.8% of
grain consumption in the world. This crop is cultivated in most provinces of the country and is sensitive to
nitrogen (3) consumption. Increasing available nitrogen improves seed yield and growth indicators.

Methods: To achieve this goal, the present study was carried out in the research field of Seed and Plant
Improvement Research Institute on fertilizer amount in three levels (N1: 100, N2: 80, N3: 60 percent of
fertilizer requirement) and two splitting methods (T1: Four equal usage including 4—6 leaf stage, 10 leaf
stage, reproduction stage and inoculation stage and T2: three equal usage including 4—6 leaf stage, 10 leaf
stage and reproduction stage) in two years. These treatments were compared with control which was the
traditional fertilizer usage in the region. The planting operation of this variety was done in May every year
with a density of 80 thousand plants per hectare. Irrigation was done based on the complete water
requirement of the plant. To determine the amount of irrigation water, evaporation from the surface of class
A pan and application of pan and plant coefficients were considered. Irrigation was done in the form of
furrows and according to the custom of the region, with a cycle of seven days. For this purpose, five wells
were considered for each treatment. Three middle furrows were considered for harvest and two side furrows
were considered for the marginal effect. The distance between the stacks was 75 cm and their length were
115 meters. Irrigation treatments were applied 5 days after planting.

Results: The highest grain yield in the first year was obtained in TIN1, TIN3 and control treatments. Grain
yield in T2 was less than T1. Nitrogen splitting in T2 compared to T1 reduced nitrogen and grain protein by
12.8% and 13%, respectively. Splitting of nitrogen fertilizer in three stages caused more nitrogen uptake by
crop leaves at the end of the growing season; however, this did not increase grain yield and seed quality.
Except for the control, no significant changes in soil nitrogen content were observed from surface to depth.
The highest soil nitrogen content was observed in the two layers of 0—20 and 20-40 cm in the control. The
lowest soil nitrogen content was observed in T2N3 treatment with 24.5% (0—20 cm) and 24.5% (20-40 cm)
more than control, respectively. The highest and lowest nitrogen losses in runoff were observed in TIN1
(23%) and control (7%), respectively. With the reduction of fertilizer application, runoff losses also
decreased, so that in TIN2 and T1N3 treatments, this reduction was 9% and 14%, respectively. Splitting of
nitrogen in three stages (treatment T2) compared to division in four stages (treatment T1) decreased nitrogen
(12.8%) and seed protein (13%). The highest uptake of zinc was observed in TIN1 treatment in the first year,
but in the second year, there was no statistically significant difference in the zinc uptake between the
treatments. The comparison of the average quality traits in two years of the experiment showed that in the
second year, in addition to the decrease in seed yield due to rainfall, the quality traits (including the nitrogen
uptake and seed protein) also decreased.

Conclusions: Overall, splitting nitrogen in four equal usage can help to increase the quantitative and
qualitative traits of corn, but it causes runoff losses. Therefore, considering these two conditions, TIN2
treatment is suggested as a suitable treatment due to the favorable grain yield, quality traits, water and
nitrogen fertilizer efficiency and lack of runoff losses.
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