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Abstract

Site specific nutrient management technique can increase nutrients use efficiency, prevent non-
selective use of fertilizers and provide better performance of fertilizers. Optimizing fertilizer application was
used in this study by site specific nutrient management technique through indigenous soil nutrient supply,
crop nutrient demand (expected yield) and nutrients recovery. Twenty two selected farms were located in
west Guilan and varied widly in soil properties, and agricultural practice management. In each research area
were divided into four plots (each plot had 12 square meters). The fertilizers treatments determined through
Doberman method (No, Po, Ko, and NPK). Morphological characters, yield and yield components and
nitrogen, phosphorus and potassium in soil and plants after harvest were meseared. Also provided indigenous
nutrition elements to consider the yield were calculated. The results showed in 6 farms (27%), applied
nitrogen were more and in 14 farms (63%) were less than the recommended dose. Furthermore only 2 farms
were in recommended range. Phosphorus supply in all fields was more than the recommended dose. This
increased consumption ranged from 52 to 85 kg.hal P205. Also according to site specific nutrient
management, 10 farms had more potassium intake equivalent to 95 to 129 kg.ha than the recommended
dose and in 12 farms the recommended dose was high and must consume less potassium to achieve optimal
yield.The results indicate that current fertilizer recommendations based on testing in a region can not be

justified for other areas.

Keywords: Fertilizer, Grain yield, Nutrient, Rice, Site specific
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3. Indegennous Nitrogen Supply (INS)
4 . Indegennous Phosphorous Supply (IPS)
5. Indegennous Potassium Supply (IKS)



V¥ ooy g yhud ¢)3505 Brae 4 (Oryza Sativa L.) g, foly b))

i g alia
SLa o508 5 (bt sla (S5 ) A
OlslesT g g 5 Gty dalllas 5 50 51 5alls g 5050
Aad sals Las V Jeas o
adls ghls dadllae u)50 oloalld gole Sidi
K cl Gl e B Ws e S B S Bas
5 oS Lo od SblS ) dallle o5 slasSa
VU eolnlla slasla soliinl LB s Syas
85k Lo (WWAY e X) S SIS o 8 Sle
Loasls sy sheud 0 sueS de e 90 9 S S de e
poSGke W ssliiaal BB pnlly Sloa va 4 2
uJ;,o b..\‘}“.u.u B (\Yﬁ\ u.A:\A‘)A‘)S) S| ‘:;JJ:SJJ
99 &AG@J&ASG&MLLA@J}AJJJ@-&*}‘
s Hd '/Y ‘S‘AJSQJJJ%QJJA—'JA‘EQ)A@U
oS eadls ssa g SIa 39000 0 5aaS de e a8 o
Glo o) aemya ¥ Sloas an 31 36 de e a0 o T
032 039548 wdse ol gt T S a5 (VAAY
Sl dnlie 5 Lasuls byl ied @B
Gl Y Joan Lo oSl (glials win o ge)Tulel s
‘43& th‘J:\(SJJSJJ:’AA(SLA—JLQe:J:‘ -C,u.u‘ "
S S (55 oda (Seld o Slae dady slass
b (50088 Qs (piges o Sl b s annlly
aons ) Jlada) mhags S50l o Shae g oK
JJ.I@ » CSJ‘JLSLM‘;‘ L&JLA:\: Of‘ Lol ‘J—l—il\)‘d‘.s:\,—‘o

A

35S 5l Hlaie da )l e Ol bbb plewsl
Cia s adbil Jpane a4 sud pne S
S5 se e )y daly 5l suliiead b s cuad 50
(Yoo o850 5 Ge )

sad oda aaliy b 5 sded (55000 a SIS
Srae arwlly by sied (G350 a SIS o
RE=sus

RE=(U2-U1)/(F2-F1)

saie o SHIS) @bl plewsl; RE G1,s «
2lie saie o SIS Ha Il @ osad aala s olae
S oobe wog Uy U Sla 4 sus wlsl
oS ©ls e auid by lE amie JSlie
@dlye 1) OB e (@lie saie S plajles
59 59 sad Uyeme slausS ke Fo y F1 g (S
ol sad b alin, Hlass

SSNM (igy 59 5 990 998 dawulas laady als
OlSe pald 335 o e $lools W ee 9 S
3 eola)adls o ) sl Sl soliiul b 4 ;5058 50
(Yoo oo 5808
FR=U-IS/RE
LS 5L 5aeli ()0 Sl wpse 0 S Llaie FR T Hu oS
IS ohie U ol uyse o Slae 0 Gaiw ¢l
09 aSulS) Bl 5 Al b osud ey AR yuale
RE 5 5bs uyse 2lde snic o9 b0 IS (LUK
I @ sad il sl o S IS) il Lo,



YYY

-9 )i)ls.) c..\>]9 d)gw

)}J’:‘Aj

5 9 Sjy9liS L 4

KO IW

WAY e /) ojleds YA A /|

F¥ st T ES TN AL ‘A AN BALS el WAl Wi W 1% .
A oy Dire e Lol 24 1-0k k) Wikk Wil L vi =1 T2E=215
“k ofs (Ar—aqt Cjre ik Lafs A TAMN AL AlAL Wk -k WE L7 s
Wi e el -4 TASA [ Ly A LivA C L Wk %] L4 T
W oy s whh safe Ld Whik W MLEY A W -2 44 1o
A ol nlcns LR e AhSA e A1 e fh Thale Be TAN A v 1.4 =108
L shoe 550 e oA “hL 1A Yuih WAL Al ey % Ad ie o
=% L b U PAlk L Li W Wk i FA WAL i i -4 10
4 TS L A -5 LAY 2.4 Wik Wk - WIAE Wik Wb e Wi Tos
A% R A R B el Wi -3 EEREY WAl WA - A Al Al i 1
L HCE e e =y i Wi Y WAL oy Ak A v -1 PIME=05
W - | g LR whlE A4 ER WAL TN TAN wh -3 &3 D=1
o, - s o - 8, LTS T4 VASL AV alAk R VA .8 wh 10
W el M A T ] v saiA <A AR ARTE T Ltk Ab i L7 oS
W TR LAy FLVL Lk “Lik a4/ - Wi Wy -4 ke Wi T="11%
A o — e wely AhSY P4 Valh a4 3% A A i L4 T
W = e CF AL AR B Wl d DAL i W £ e ad T
= e R T LTA! AT Ly LA AN L% W Al o] Ak T=1%
3 L - Cem A4l BN Ak “ASA Fy TN Wi Wi Wi 14 1
4 Er© - = WF e EENS Wh - A WA kL “A ik vi Wk 1
iy Crrfg— W0 aiye™ EER Ly -4 - A ERSVE Liad W W ] L4 RIS
\ e LT e iy AL ARal- wiAk A Al e "4 it
R - [ =umsph I o [L ] L5 ] ”.n_.lm. H.u.“._. ;
v TRDET we fewm e W T e e B e B e
= Ll Ty Gl e Ty oo Ay e - .

i - G EE AR f s § o™ s o TP S e smper S e e R s e e e



VEY ooy g yhud ¢)3505 Brae 4 (Oryza Sativa L.) g, foly b))

bl 1wde de 30,0 (Tdsas) us gl Soo
weode ool BB Al 5 sded (US55
olle sl oda BB pally 5 sed clle pls gls
dem 0 ablasl o g suliiol LB i 5 JS 35080
2 (Y o) Suss Bloas e S S IS 5550
S 58 K00 pole 5 (A oo salie (pl clile wia
el oo B oS Sl o Klae Lol g Sloas a3l
B3 6 (YUsun) as SS pole JSu 4 o gol0e
ssMle olid suolic 4bse o S U1 4wy o
O gty 5 ol s Shae 5wy o S o T clile 5
OSer 5 Giosr ol (S 55 oS eals
sla Ol 5 olie salie Glge s b (Y0) 1)

B0 ,S ASB Gl s olS e

O350 ddse (Spild o Slae ¥ Jgaa o

O @dbioh plesly 5 S pesn panlly 5 LA
sad suly GLES iy asee 4o YY Lo yalie
YYV- Jslan Sl gol0e Gl 5o Sgild o Slae Hlade ol
Asye o yadie LKA o eﬂ\,l;S £vee Xl B
paeuliy 5 Liuud ad e 5 a0 SA 055588 e
(Vdosa) s golie Koo O Sidw SIS S o Sl
o8 SIS 0300 s T S wene s
paeally 5 duud clile o SIS S G0 5 sl 4,0
(Y doa) @dlaslhd Slhas aa 5 SYL Qi L8
oo 5b denie g9 ol oo Sgils o Shae (15 8 5dle
paesliy 5 SResd (O3 50RS (posr b s i gl
3RS LT 835 5 ekl (luipds el pol3e Lo

4120000 4160000 4200000 4240000
! ! ! 1

4080000
L

T T T
4100000 4120000 4140000 4160000

T
4080000

T
4060000

4040000
!

lale 3T (51,0 § (Sl 4 gad bls -\ Jsib



WAY Hleo /Y ojles YA Al /b a5 5 (g5y5lsS” il &y i g ;510 wnly (5,8 YYY
39S T ol g3 (ghiay 3 390 Slis (aSilas dewslia Y J gu
prelly Qi BEMRRUREN O350 i oS 2 Sl 9 Slae m
& sl & sl S gl ) Ssls . a4 plasyl
29 S5lS) 29 SsLS) 29 Ssls) gdefﬁ;‘s) 29pSsks) *ui; sy (Do stile) o
(Lb<a (LbSa (Lb<a s (LS et
byy/. byv/e bg/A aryAy/- byeyy/- avi/a by\i/e byye/a NoPoKo
avi/A ary/a ava/y ayooo/- asvy/- avi/y av-/1 avey/v NPK
avyy arv/a ava/- arieo/ YAYAVR avi/y byv/s byv/a PK
avi/s ary/- aA- /1 avsAA/- as-\/- avi/y ava/e avev/y NK
avi/e are/\ avv/y areoA/- as-4-/- avi/e av-/s avey /v NP
*x *x *x ns *x ns *x *x Sssine gl
\Y/A- \UYY 1¢/41 A \Y/eY V/\o \UYY £/ e
)= onais
295 T o 43 (ghuiyyd 9990 Oldio (aSlis dsllo - J guar sl
S50 s Slae oS iy Cia olS jiuud Lia oS (55088 oia a3
(LA up S 5IS) (Lt 00 SlS) (LbSa up S ls) (LA up S Ls) )
bvyyo/- /A bo/a bys/a NoPoKg
aAvas/ avr/a abv/v ava/y NPK
aAYYY/- ave/A av/a abyv/A PK
aA- A/ avy/s abv/s bye/n NK
ANV /- ana/y av/a abvo/o NP
ol ns ns lal Dla e o
\Y/YY Y- /AN YAIYY Yo/ (%) = yua3s s

.MQ@GJ‘J&M‘A‘A&JMJJ\Jﬁc]aa.u‘)dg‘)bula.aamﬁm%f:‘)lgnS:**J*

Ol Gy sa) T Gubesl s wam o wy Jlaial mhas 5u gslel Blad 51 S5ttie ioa S Jilas slols sla Sl ¢y sies 5a o

Al Aae BIEAT W8LE

S 59 (o panlly As e adls o HUSA 5 i
03 paesliy S BLSAYL B Y G olalls clsla
3 Ysane g o0 Gl Ho Jsane s sl HUSA
A bugio sobs HUSA o a SelS A B ggaa
3 oemb) adlioe LUSa o awly A SIS

(\f Cocuy oA 51

S oloalld glasSla SIS oss (35588 e
o8 sl HESA58 035580 a Sl V) Gl B Ve
039540 a SV B € 5lu8s 5 uyls ol s Jgmns
Sy b nd g e pl)oil Jgare siiw UGS o
s S I Lo e siwd adse (Yoo
A @l LBSA Lo il A S IS Y B o g llle

{s;\g-‘:ts V4 (i VY doda Y ‘}!JAMJAJJ:\ JJ.AA.LO



Yo

ooy g yhud ¢)3505 Brae 4 (Oryza Sativa L.) g, foly b))

g3 2990 £l 50 g8 polis (al E8li5h el 9 S (o0 93 aaciliy 9 A (9 a0 by S gild o Slas Y Jgua
OlSe 039 5995 S e bl

‘i:im ; U‘L‘:‘:L 25 L’*Lfd::uu IKS IPS INS Soslas G i
[ 2 208 s ‘ 208 uJJJ-‘:‘-" =92 (Kg/ha) (Kg/ha)  (Kg/ha) (Kg/ha) <L 30 28]

() () (%)
Yo A5 ™ £ aYa% N Yoy o e i \
YV ™ £ g0 A/A g0 YiYa oubse S5 Sais, Y
Ye \a% Ty g0 \. £ Yoa¢ D82 O Ly Y
YV £y Yo o- /¥ o\/o §-Ao PN LT ¢
¢ ™ A3 §-/0 /v v YVVE sl Ol °
Yy Yo 0 At AIY ¢o Yto YY) dao bl )\
A YA 4 Ty ! ™ YVEA SSals Ol gals v
YA Yo Yo oY q 00 Yo.V b3 <L A
YA Yo Y- ¢ \Y o £Ve 84l Crus LS sla q
Y Yo YA ot ) o1 £YVA s 3 g \
YA YA 33 £y ! TY AN ) e Mo )
A ™ Y ot % oy YYVA shean Olaia g s Y
£y YA sy o) /4 §9 Yaye 157 ulas S sula VY
YV £y §. L " $A £ VY 893 ol \¢
YA ™ §- g0 A §A £\ ol L s \o
§- YA YA Ay A o- Yoo Nt oS 4 AR\
YA Yo ) Y v o¢ Yoyv AN b Al WV
YA v Yo oY \% oY YvV-y Dlaly dacue didA A
T4 TV Y- 00 AR o vy (5534 Slwas) 14
¢4 §A £y A 1/4 Al Y- YA saly B8 abT a3 Y-
A £ T4 ot ) £ YAVE suly Him S 5o A3
YA YA ¢ TY v £y YYV- sl suSls Y

s 5l AS S I ssbe 5 o358 ol gy
o5 waoe ST 4 s b (Ves) ws Sl
e sy g SIS € el oS LS Gl 53 55580
p oSS e olas Ho sad 5K LB o 530
@0 oS pduss O Gael sl (LBSas0 (5508
cslie LS pme wly (s Sl by wdl oS
Vo om s shad @bl plesly Gaiges Ll aals
Sdus plewsly wa S aMel 5 sugad Gly s u Y6

b o Liws S Bl o cwns Sl wus s Yo

@l aallas 0,50 pole Ho S @bl lenil,
@l 5 YOEA [ Sied (glos « Y00 (o (55058
S5 Gela 0 sadlie wus 5o YY—E4 a0 gune 5o anlly
Yeom 1 050 adbsl leasly (Ve v ) oo 5858
2l 55 o laie ol s S Glsie 5 GBS asyu e B
olewsly aal als Jlug wsye 446 His )
o2 53) DES S 5 Hlawasy gol3e 00 5088 @sbisl
(aeu0 TY) SLasSY 5 pladny (aejo Yede 50 50

o pls 5o (Tdsua) as LLay, S ) A



WAV Sl /Y oyl YA Als /)l ados g (65598 (5l &y put

w9 )i’lﬁ.) 4»19 Lf)s‘“’ Y¥5

to N LU<a o oSS ) el sus 8!
(K20 Lt 5o p Sslsas 5 P20s a0 2 S 1S
pally 5 S8d (O5e5a alie Joua ) Gipes
oolalns S s wose ol e 1 Ol wsse
ol sad loadl e paide oS cupie
O pola oS cusmae ulaly aase plis
gole O (aeus YV) deshe W (50055 b pas
Ve g sad duo g8 Hlale 5l Sy b dalllas o550
sad dao 55 e 51 IS Wb S0 (aes 0 YY) 4o )50
Crwds ol b osad dus g Hluds dehe Yoo wilbs
S aibie O Ol it iy, O saal
e pulalys dalllas whse polhe (ol 5o Hiud
sud dro B Hle Bl i b lSe el su S
oll3al Gl 5 asl (P20s a0 o SIS o)
P205 ,li<a 0 a SIS Ao B oY suganse 31 8 yume
OlSe palite (5usS e ulusl s adlype sadie
VA G A0 Jolae soidu avlly b de,3e Ve
3 95 B uas sud dua 53 Hlale 51 IS o o SIS
sud o anwliy A S LS AL lde dejhe VYo
2b cslae s Slae @ Gas @l s sas k)

.JJ—A—’ZIJ).A.A.A(_;‘):\AS‘::\.A.U‘:\%

© by B Aas ldly 5 aspd diae S
L St el Juuilly Gl S spd e lSE
sl e O1o0 Gl 9 Sogm Siud 5 sus
Olosily pally (slos (YVoov) coussa8 5 (omls
S wa S el 5 GBS 1) weye 1 B e @sbb
Wl o cuwns o&a wmjys 00 5 YL slaglewsl
Sose cu S b su 0 SHw Spse ol S
S @bl glewsly cpyieS oS I3 sulai
soalie dlas LA 4c,)0 5o (wmys TY) avcliy
chle ST usay b a0 ool oo (Y Jous)ad
(S a Sl 5o a S Lo AA) soliin] LB alsy
paaliy seaie 5 oLS cudils s s (Sloas o 5l 1S
Qoo SBY G oag oS oS KA 4 sad Gl
b ab desie ol S o ally cnds QLIS
slaglessly, wu S Wlel (Yo v ) cuussas8 s ol
paealiy (subo) Hlade <S5 g o sualiie la o Gl
L) el Juealiy b glasSla o 4y oS olsie @
el aaiis 5 odns @b b LS L aaly
Gl $9S do s molle £ gan o usd Bsuae
Lol riins olidas bl Gulal s S adila (o o3,
dael cwns SIA y wal cuasg b 5 b



YFY ols g yaud (39, Bpae & (Oryza Sativa L.) @, sl b))

3 A (033535 813 (SSNM) (lss polas (B9 @ ol Caruss jualie g gl ) oucdi dao 53 958 jualde —F Jgua
R 990 48,50 YT sl

Sl o Slae 2 ssal e 5 5S lase Sl o Slae

4:\.@\934‘55‘)‘«.\:16

S e pulesl s IS Snae pula 35S Gulad e gy ons Sl 5L "y s,
Ol pald s S Ol pela I oad dum g3
&> S (Kg/ha)
(Kg/ha) (Kg/ha) (Kg/ha)
Yoyi Ns5PssK100 AR NeoP4sKgo ) e Sis \
¥va NsgPs4Koe7 Yiva NeoPasKgo oebie 5 S8, Y
£-4¢ N71Ps5K106 Yoat NeoP4sKgo 252 (e olusy v
goho N47P55Ks4 Ao NsoPsKso by LT ¢
£YVE NesPssK101 TVVE NsoP4sKgo ol Oladey °
tVeo N1sPesKuis Tto NsoPsKso 90 o bisa 1
YYEA NesPsK120 YVEA NeoPasKao R il v
£--v N37P72K73 YoV NeoPsKso b3 «slls A
£nee NeoPeoKas iVee NeoPasKgo EXIBRYIEN S Sl A
EVVA N32P57Keg EYVA NeoP4sKgo s el \.
ARAR Ng2P75K 105 AN NeoP4sKgo Sl | Mo W
YAVA N3sP77Kss YYVA NeoP1sKao (s Olaiags Y
£eyo NasPe7K71 Yave NeoP4sKgo 157 Galae JS suls Y
Lovy NsoPs2Ksg £y NeoPasKgo RN olsbl V¢
£0VA NsoP73Kgs £NA NeoP4sKgo ol A5k o \o
£-0N N47PgsKos Yooy NsoPsKao > oS G AR
£eYV N34Ps3Ks0 Yoyv NeoPas5Kgo vITEN o ol \\%
ARM NusPs3K7s YV-Y NsoP4sKgo olala daiwe A A
2NN NeoPe3Ke7 Yy NeoP4sKgo ERRY oleas AR
YoYA N76P72K78 Y.YA NeoP4sKgo saly S8 ST e3t Y-
Eyve Ns6PsoKea YAVE NeoPsKgo 83l Hho S A
YAV- NesPe3Ki29 YYV- NeoP45Kgo - sy YY

ouldicul v, 90 &=l
Buresh RJ, Pampolino MF and Witt C, 2010. Field-specific potassium and phosphorus balances and fertilizer
requirement for irrigated rice-based cropping systems. Plant Soil, 335:35-64.

Chu VH and Pham ST, 2007. Study on site specific nutrient management (SSNM) for high-yielding rice in
the Mekong delta. Omonrice, 15:144-152.

Davatgar N, Neishabouri MR and Sepaskhah AR, 2012. Delineation of site specific nutrient management
zones for a paddy cultivated area based on soil fertility using fuzzy clustering. Geoderma, 173-174:
111-118.

Dedata SK, 1981. Principles and practices of rice production. John Wiley and Sons.



Dobermann A and Fairhurst T, 2000. Nutrient disorders and nutrient management. Handbook series.
p. 12-83. PPI. PPIC- IRRI.

Dobermann A and Oberthur T, 1997. Fuzzy mapping of soil fertility- a case study on irrigated rice land in
the Phillipines. Geoderma.77: 317. 339.

Dobermann A, Witt C, Dawe D, Abdulrachman S, Gines HC, Nagarajan R, Son TT, Tan PS, Wang G H,
Chien NV, Thoa VTK, Phung CV, Stalin P, Muthukrishnan P, Babu M, Simbahan GC, Adviento MAA
and Bartolome V, 2003. Estimating indigenous nutrient supplies for site-specific nutrient management
in irrigated rice. Agronomy Journal, 95: 924-935.

Dobermann A, Witt C, Dawe D, Abulrachman S, Gines HC, Nagarajan R, Satawathanont S, Son TT, Tan
PS, Waang GH, Chein NV, Thao VTK, Phung CV, Stalin P, Muthakrishman P, Ravi V, Babu M,
Chatuporn S, Sookthangsa J, Sun Q, Fu R, Simbahan GC and Adviento MAA, 2002. Site-spesific
nutrient management for intensive rice cropping systems in Asia. Field Crops Research, 74: 37-66.

Evans LT, 1980. The natural history of crop yield. American Science, 98:388-397.

Fallah VM, 1999. Control plot, scientific recommendation nitrogen fertilizer without soil test. Rice Research
Institute of Iran, Agricultural Research Education and Extension Organization (AREEO), Amol, Iran,
No. 215.

Far ebrahimi R, 2012. Rice response to foliar and soil application of potassium in salinity stress condition of
paddy soil. M.S.Thesis Islamic Azad University, Tonekabon Branch. (In Persian).

Jin J and Jiang C, 2002. Spatial variability of soil nutrients and site-specific nutrient management in th P. R.
China. Computers and Electronics in Agriculture, 36: 165-172.

Karimi M, Ardalan M, Kavoosi M and Shokri Vahed H, 2011. Determination of phosphorus critical levels in
some of paddy soils in Gilan.Journal of Water and Soil, 25(4): 814-822. (In Persian).

Kavoosi M, 2007. Effects of zeolite application on rice yield, nitrogen recovery, and nitrogen use efficiency.
Commun. In Soil Science and Plant Analysis, 38 (182): 69-76.

Kavoosi M, 2015. Response of Hashemi rice variety to N-fertilizer application in SSNM studies. Final
report. Rice Research Institute of lIran, Agricultural Research Education and Extension Organization
(AREEO), Rasht, Iran, No. 47222.

Khurana HS, Singh B, Dobermann A, Phillips SB, Sidhu AS and Singh Y, 2008. Site-Specific Nutrient
Management Performance in a Rice-Wheat Cropping System. Better Crops —India.

Ntanson DA and Koutroubas SD, 2002. Dry matter and N accumulation and translocation for Indica and
Japonica rice under Mediterranean conditions. Field Crop Research, 74: 93-101.

Pampolino MF, Manguiat 1J, Ramanathan S, Gines HC, Tan PS, Chir TTN, Rajendran R and Buresh RJ,
2007. Environmental impact and economic benefits of site-specific nutrient management (SSNM) in
irrigated rice systems. Agricultural Systems, 93:1-24.

Witwer SH, 1980. The biology of crop productivity. The shape of things to come, PP. 413- 459.In P. S.
Carlson (Ed.). Academic prss, New York.



