Sl g 9 SB Co e a5l
IVAY (o, 0 ylowd cpinind Wl
http://ejsms.gau.ac.ir fé/ , 8y
Lﬁé/}&u&(:"p&/:

D38 90 4310 O Shos g (BT ¢ yaud WIS yIwio 3 U Dgw0 Cuwgd 3991 —0 591 S jguolS il (w5 99

"ol sl JLas 37 S5 geaite (g pies ¢ eabis (uen” Sl S daals sy ala slaludla ,S)
O o305 (gt pshe ptige 3,5 LIS o) siply o2l (63 aLES ptige 3,8 i)l bt )IS aa sl 2315
J).er_.v am‘é ‘éjJ)L:.S J"’J“e" ajjf JL::.;")T

AV/E/IY Yty G0t AONTY il s 06

oS
Ll ol pdbolar! el oy Ol s Shae (il jsiteas S35 a5 slassS Sl eslital tbda 5 abluw
ol & Ol 5,5 5 Ol osil dex 5l ledy Jasecan; OIS hls LassS pl G ume
g b GlajlSaly 5l (SOl el 4 o055 denST 55 R0 Doy soh 055,88 SEo5Ae 5 e )
OLES sdaze dal 5 .ol 355,55 slas,S b bl 5 alS sla ld b 51 il eslizal Ciyyde ol 2alS
5105 e SaalS Gl Ol Gl s 5ol 03,5 La,uS L sl o alS lad s L oS das
il cote 53U S s ghs0 ole sl s eal o dls e LS 5 onl OT L esdle Xpd St

sl

JR) @b wls 5 Ses b L Sl o8 Ul sy 3 —essl CaismlS S e sskiens tla Bgy g 3 e
Y L les VLAYAY e s bl eSSk LB s glas e 2 b (oAl 5 aed (Yot S
2t SAS) e ep e slasled el Ol oS Dl pl s SladsS 4 5
T Ul g sy 535 VAT gl VA kg/ha Ul o s C s 5350 YA Kg/ha (55 05) dals : Jels (Lsa
o5l VA kg/ha + U1 os Cngy sos YA kglha (OG0 Jis) & — o3 508 5 ,Se) o550 VAL kg/ha
—C 35S $0) ol VAY kg/ha + U1 ese s s VA kg/ha (ol s, 4 - selS s Se)
SOl iy a4~ 35S $0) oyl VA kg/ha + Ul s Cwgy 5o VA kglha 5 (SO i) w
Ol 5o S o jaud clale s ils 5 S by JAT Ol Ol cals 5 Ses Olio Lssy (o081 L sl

L 5, S el S,

ol a3 Shee ol ome U aled 4 ensl Dl oS sl 0L sy cal 5l Jel mb laasly
ssba Jo b5l s Al g Tl Gl lS b os ol @ Bk Sl se alS ey Jles s
RS e RSl 4 4l &Tg;lé.b)gfﬁ by U,AT Cde ils 5 Shae il el (g4l sme

_Lﬁg""&'d Ui'}) 4.:—&1,_1)).:,6[5).:[_:) e)_}\ YA« +)U\ 0 g0 g;...wﬁ BLES YA« g_MSJ.? )La.:? DL JAT u.l;- Q\ﬁ.ﬂ

hsabahi@ut.ac.ir ;435 Jsees *

ey



C]G.N DL, é)\b&:u \JW}\ 6‘)\5 S NS e.,\.hu..d cj.a).:,d » C;L;L\A Of, L)\J.AAA.: 9 ()J)J.:MS\ Li Lﬁ'iw
35008 Gl w0 ol a5l s e St &S ey e i g sl VA 308 Sles 5 dals Sl L Ao ys 0

il Gl 5,See 6,80 oyl Oy poas 035558 b G as (S 056 elal &S cl adls
3,80ke it 53 5 S by ol e Sl atudl g S gl By e k3L sl s Js o

Al S 1y Al

sl @ oosl G 4ol Wi i clew sl sy S S sl Ol Rash ol = s S e
JAL::;)Jﬁ/e)}\ g:,.l)x.ats Q)yml{)&wa\;t}.ﬁ&h )\J&JALJ; )Jﬁ g_ej...,zﬁ u_b sl QL:..: J&X}‘Lr«g;

L lgee DS 5l momen (V) Lpd S
LassS 5l 03s,a8 OAd Layds Cel 050 o
oAl OSs Ldde Dose ) 4y LS
Jooms 5 )0 0l bd b L (Yr 5 V) das
e 5 e Sl Gl S s O
O puds gy Snds Coolt Sl el QL
S5 ks S ey 0S5, Ky 8510
T bz 1t O el s 0S5
L g Sl S0 Bl s Seas
Sz b raer 5 s ¢l b St gl
SeS 5 O 5T Cl (e 5 lan,
5l L by 4 0 Jate bl Sy L
Lo —dsd kSl Gledamy IS0 X015 s
3OS @osleslsl Jials el a5 das LSS
;ﬁi)‘:“JT ol Lol a3 5 050 e Jatf 3l 40
OF Copda als 5 (V8 5 V)Y A WY) ol s
Lgd e (05 8) Jiadl 4 AnS| 55 25 O gots
DAl 035 O L WS LS sbd sk
V) s S 3 0l o mas bl 2l 58) Esl

5ol ST L anb bl Jsb b glaes 5

V€€

Lﬁ).,\;s .US LJAT uJa- c)u 050 )5 co)}\ ‘;J:de‘.éaj/j

doddo

=3 (a,\;_f 5l (Zea mays L.) &5
s Camex gl 1de U,:AU & e
me s L sl o b e Ol Sl
ol wile plac B s 8 (V) el
G o i slan OSUS edl lal 2 L o5l
ssba Ly 5l 5l ok 53 ol 3 Sas 5 (S
KQDIFPRIPRGINAY e:/,:.wf

P P W I P POV PSR
e ole dolate G rme (ol lad gamae
5 S5 e 58 Ll G ey 5 5 peandS
3 Oisie pesara gled glos LS
G 035 o2 p 1y JolaS 5 O3l cpl L5 e aud
S Sl (hewcan s OIS s
5 ) S pslaels ).JU 9 o5 ¢aladl
O 5,158 ol cleellss 5ol

S A Ll oS s e OIS Wa tags
s Sl RIB Coge Wl b
3R 5 S eoal abex 1 G renS e ole

P el 5 A Jle by oM Sole



oKt 9 Loy als Slsludle,ST

ST e Sl ol Gl 3 plie jobe Carss
o A A S e i ges s S 6 e Sl
sskiea s Jime o83l a4 lais ) ge Sbt 4 sel
22 Ul e gen gy 5253 0l e 4 opsl 35S I s
AL ey (Vi) Gl S S o35 23 elS
S S B s slepe b il 5 S
O Jaie) as Ll LSS Y 55 s e V L sl
ilesl 5l hasn cpl o a4, e glas,s
ol s Oy oK p g 0 pshe oISl
g DAL ulis sl o pde Bl )l
gt ) Jadr 3 0l S5 glacy ) gnlS us S
AL g ) e e

sis P (S B,y 4 — a5 aelS s S
A s SO Ol s sl b LUl ese sy
55

g DIt plend Sy 4 —Cu)gelSy S
Cle Sy w el b LUl s Gy 05,50
LQQTQJJS&;}JQT&AS«.,);@\)\&N
.:\j Sl 5o

3 bl g 35 (SO Sy, 4 — ) amlS SU
Ball mill (b « 50 e bl s eyl
PPN L PP CIE PO L SIS

s - S S a

¢U4{JAL<:M>); U)\))Ul e‘}:ﬁjbﬁ :()5‘9}:——5‘)

— eSS

55 els 5b d 3 CosmlS & s Extruder
VAQJLEJQ)‘J};‘)J oJL«jé Qj}; ol_<.:...u.$ u{\
bt — SO i, O 4 ph e CujaelS

Ay S o

V¢o

5 S (xS sl Slid Dl Sl L5 el
Clrly Cel Wilg e o ST gl
Ay Asd S oy 4 sddods olels
BENPINUSINVLCNSNCIN I DU PN G
Ol batagsy (V) 358 jied O35ed ptwd
(b L 5 e LS lagsg O s 45 s s
a Wi gbaosS LS 5o badsnt 5
S Ses Ssg Col Col Wlg o Jseme )
mbe l 3 S 00 5V X)L el olals
iy oS il U e g UL S
V) sl st 5158 ol 55 bl dss 1
Sy e f3 Ll 28 L el by
leS S any 3 0sS U sy ul L.V 5A)
Ao SaiselS Sosea oyl L alS sl
s sl Gl B K e o
5 Y LB ub LJS‘}H{ L WJalde gla oy,
Ga opl b (8) cl LS 5l Solal fex
sl Sy a glaes GOl ey
o8l b dsd b5l oo LS 3g 035 CujselS
SpaneS pole s SB LSSk
Olsr Wlo G ymey ol 5 555 5 oAl Oz

.J).zjé.....é_}

9, 9 S0
Ol g 53 VAT elys Jlo s Silesl ol
2 Qe Srhosr greiks YA it
155 01) Obom s gl sy ol Sliioss 4o 50
o2 i YN a4 3Y0 5 35 Jb adds b

5 Sk Gl e okies A3 Ll (Jled



PRI 3 e g 2050 Sl Slaseia Y Jyuer

Table 1. Characteristics of treatments used in the experiment.
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Table 2. Some physical and chemical characteristics of the studied soil.
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Figure 1. The effect of different combinations of urea-pomegranate fruit peel powder on corn grain yield.
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Figure 2. The effect of different combinations of urea-pomegranate fruit peel powder on Fe uptake by corn leaf.
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Figure 3. The effect of different combinations of urea-pomegranate fruit peel powder on Fe uptake by corn grain.
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Figure 4. The effect of different combinations of urea-pomegranate fruit peel powder on P concentration in corn leaf.
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Abstract

Background and Objectives: The use of nitrogen fertilizers to increase crop yield is
unavoidable. However, they application have so much environmental problems such as nitrate
leaching to underground water and nitrous oxide emission to atmosphere. One of suitable
solvent for these problems is the slowing release of urea to soil by compositing it with plant
polyphenols. There are several documents that shows plant polyphenols can slow release
nitrogen from urea and therefore can diminish N loss to underground water and atmosphere. In
addition, they have positive effect on availability of necessary nutrient elements.

Materials and Methods: To study the effect of composite of pomegranate fruit powder rich of
polyphenol (PFP)-urea on yield of corn (single cross 704) and P and Fe uptake, a randomized
completely block design with 7 treatments and 3 replications was conducted in University of
Tehran, college of Aburaihan on 1393. Treatment were included: control (without fertilizer),
180 PFP (kg/ha), 180 urea (kg/ha), 180 PFP + 180 urea (micro-composite by mechanical
method or M-PFP/Ur-1) (kg/ha), 180 PFP + 180 urea (micro-composite by chemical method or
M-PFP/Ur-2) (kg/ha), 180 PFP + 180 urea (nano-composite by mechanical method or
N-PFP/Ur-1) (kg/ha) and 180 PFP + 180 urea (nano-composite by mechanical-chemical or
extruder or N-PFP/Ur-1) (kg/ha). Grain yield, P and Fe uptake by leaf and grain was also
determined at maturity.

Results: The results showed that the urea alone hadn’t significant effect on grain yield but the
PFP/Ur composites increased corn yield, Fe uptake by leaf and P concentration in grain
compared to control, significantly. The maximum Fe uptake by leaf in amount of 54 mg/m’,
occurred in 180 PFP+180 urea treatment (nano-composite by mechanical-chemical or extruder)
which had significant difference with control. It seems that use of urea alone could not increase
grain yield (according to Liebig rule), but use of polyphenol-rich plant powder could
compensate this deficiency, enhanced leaf Fe uptake and therefore, has increased grain yield.

Conclusion: The results of this study showed that the soil of experiment had so much Fe
deficiency that did not response to urea fertilizer alone. But the PFP alone or in the form of
PFP/Ur composites via increasing the Fe uptake by leaf and the grain Fe concentration not the
grain P uptake, increase grain yield of corn.
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