[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

VVA Sl [ o ler o e [ oy ] gk plin 5 (55,5LE8 055 5 p ylo

Sl ki 312 s peend 1 S el 6,8 )Las slgd 55 A i
IS Ol (5,155 LS 51 (g31bas 5 i

.....

oS>
- b4
bbb oo s Fiag oy 2 013 g dgeamme g U1 5l eolinal &8 ol 428 pelas 43 iy el 35 G o o fionkas 1SS Sl
p:—"‘-”-,'g’)"'-;-"dbz'w‘—‘*):fw‘-”%’f’&f’i‘L?";QJMJ’@:‘J:'@D*J’M‘:: WJJJ‘,AJJ‘;J;/‘:JMLEAJ}?.}&I
SloySo,las U 150 bas guni jshite 4 (550 jlae oy 10 abjyl it b Guid ol I sl 0y 3 K0 s coim JolG
[l 4y OAS ol S 51 $31485 13 35 e o 12 St rrery G loomt gabs 9 ST s s o6 s ol Cag i
A o0 5 gio prlas 53 5 S G303 VY Juld fo, 5556 Sy p0 40 5 Folal Jol slocSpl o b G 5o G2 lsT gl ey
3 8l ST TS 13 sl

f":“‘l:i ".J.i.?v",:.“alyl_;g;at_.fd,:w% bl 5 ol5iails 5 Slos iuliEl Esls l.gfl»'»,:flj:r._w&; .a,fjlu&ul&:l;i:w@w
(K gl g it (2 s Sliasl b (5 S0 e Slgdigy S g i ] $U S (Konon Balyy iy ol 0k olS Lo 3
5l CBLE G (/YA o /A o /YA o[V i 4) 0 53 oy Bl b (2 VU (Kioron )Y 30 oo 5 ool IS5 66 5o
.b.ujﬁ_at’;g %JJ?J/-LEA;J;JA‘;WJJ&QM%ﬂw.w’a«ﬂ:(o/vr‘; o /YO (o /VF (o /Y1 %j&)ag‘}f
y@j:.a'(°/v, j°/VF ¢°/Ar’ ¢°/Vq o A:v)nl:f‘jfbj ol L‘JJ,‘.MLEJ(O/V?JO/VA ¢°//\Y co JAY ?‘?.JJ‘."@)GJJ" o5
r:_.dL’euibagcb«.)x&;ﬁ:adﬁfongﬁw‘SWJJJJﬁd%‘;’J::.:cba.m@w el WJJ&"MJMJWJaJx
Ko pgilpas doal V50 P3RS Sy VY Glash fay F O8] 50 fisy dA pgs sia bl gy b s o 3, KMas dozy3 90 (51
Yoo yﬁj@;;}lﬂrfy‘f&m’ubj”f A.JUJ.E«&J-lgrﬁyf&bluﬁj)mf‘)y’orwu@ r:_JJ:nJK‘_;JJJ 1y
: Lilos g1 Gl c.bﬁj/;‘;ﬁgolj‘;bf a:&zal‘jfﬁrrukgﬁlengMJava i...u.i’“.:x Jl;ipf}l:fJ:rjf_.lye

el (Sl o 35 o 13 @51 cpeerlsy 5550y las Slgbis ) bt yns PO el — (SIS (5031

Olgpool zais olils (65 5LaS 0uSCiils ¢ ol S (6385 (g poetils -
Olgpsl mis & zshs 087738 0 uSiils ¢l S sliod -

ov


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

VIVA 0bass [ oyl oyled [ p g tlor] o mibin 5 (55,0058 0435 5 pole

5 (V) Lab e BLol 5o eolanal J (giS ag sliy
oo o 55 gy Ol 5 O 0 59 295 SleSiran
DS 565 g ($leeSteran Jlom e 53 (1) 0ok saLie
(YY) el odys

St S el o€ jlae 31 Ol ficilis e
Sad o) (V) 3500 LS 4 Y o nlsy ol el
& gy Ol Joidlis gy S e 4 b Jgloee ol
Joles cazily fals Jglove puly coflad amss po a0
et peolig 5 0dd pda Qo sy b U ploee oy
Fep 013 o Candy ol daly )5 or o 4 Y
Crons o B35 g 03 0 gl o 5 Jols GBI Sl pilyy
Y o gl G5 b s R Dl ey
3 heerd olge 4 55 ) onl ulee 510l o0 el
(YE) ol 35 2y 5y

OB 5o slgdiny GV g0 ps SO andS IS 51 ool
] (S5 S U S s a5 K tdes
Sl 48 ol algday ;K05 3 5 0t 5 Sl
ot dr il oy 5T 5 el s JISLEE (6 S lae
b5 )8 e

S olas et @l s calins b o Oliios ol
Lo g 3 el w03 g2 sl sl iy 6l anlie
Sl 08 g o den Slzaal (Sl sl 31 0linad (1Y)
St b sl ol des s 5 Jlajs S 2 el g gl
5 S Gletabal s g shp o BB il (e
SSosbas pulsy 45 L3 ga5 pYel 9 L3, 4 glas 50
i35 Stad g ol S Fuly 5 by ol Lok
sl 0 35155 Ol gtin 53 golie 2B e o 55
W S eslinal U g ol sdin 53 a5 5 505 Liulesl 5 .(5)
L) (Kran o YL 5 gl il 23 S planil ;S0 )lae
VPo S olas bl Sl e 5 31 0L gl 3 Shoe
A () 223,85, 50 5 .55k 5o 0 Silee

dadio
lin Cuo 3 W pama gyl B 5 yme oyl
Gl 55 Clin yyolie 3haslizal b ooy a5 2al5dl (sl
i S dme gl S 51 S sl oel 34z y 4 Sidae
S on Ll 75 2t G851 5 0 Sae () 53 ol
alin (6355 dno g5 ALl ) gt 4 il parulty (slas S
S 0 gal aali s plosil ol aer 51 s s
e Sy @l S Ol anli 53 el (6550 55
o Nt s Slgdalol 5 S 0jliae Ol ( pliz
il Hldie 5 S ledd (6,8 0,las lis e Hlide
(D) ol sy 45 31 (Sloss g g gl 3l oLS Jans g5 0

2 g oS A 55 slglind p Fodes 51 ONS Ol
20053 g1 g ) 3l eslizal oS oo 558 e
ol 53 (Sl Sldlle 0586 Ll Ll o (628 F0) 5
05Sb 5 a8 ) oo Ol cpl (S 53 el Cund s
ol 59 oalizd BB sl bl (gl s 5 o5las
Sl o omilin (6355 a3 5 2l 0 g3 K 3 pme )
31053 g s 5 sShe Sl ye e ol

U bty s sl b8 0jluas 5l (glos S id
b9y sk aems 5 Yleromd a8 azi IS 4 oLS esliz
ETTR RO (T IPRRY RO ST Ui PO LA
L ety 5l ol 5 gloee 5 Jols ol § g0
ot oo ey e 3l gy (V1) 2 g e i
oF ol 5 g0 gl Sl s &0 sl 6 ol
Ssle oS oS 6l .(WA) o3y gl wolS by
PICOS (R PRIPRCHCH NI SN J- PPN I SO
¢5L€—;T » 25 LSLG—:J"SJil-‘ b eabl jlige Jl e 5o
(VA) Lib o 5598 0ad 873 alal) e

5t 3T Saliys andllan cager L) o T o 51 S
0Ly 5Y g0 S0 25 ad S oalizad (S5 Jols e sl
e by i) b edd (6,8 lae il Hlide (Y4) o

1. Kelowana

OA


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

o Sl gl el Sl SB el (5550 s (54 ) 4o lie

b Sty gl o 31 e S s Sy St
Woasdo bS5 melu YV Gos 5 Yo ailas ki
uwﬁjlﬁu‘;sjlmw.mwﬂsuﬁgﬁs
3o a8 Jize oty lail 4 liasd (slany 20 g
Yo Gos 3 @S i aals )13 5 LSS5 05 o ol 58
A a3 035l S g 4 0355 Il S (g el
St a5l 00 e 4 o 5 Olid g O 50
s bl g 4 IS S b sy sl 5 e
S 3 gl (6 S o3l ol ST ja gl olis ol Sl
o858 A 5 b g dalaie (gl 0 sl o slesle
i Sl g sl o3 Yo g0yl (6l dazys 00 033
7053330 dap 035 72 S Y Sl s 3 S pne
sib s o aesie edile L e 5 U adlS OIS
Geb il Slas 48005 56,5185 5 S0 (3, L Olagen
Sy 0 4 55 35S 7 o dnns g0 33 0 o yo (Slg s
i) T Gas 5 Jlas! Lt elos (69, sl 2
Srtaglos Y=0 o cdlo 51 3 555 Ve b Ll 5o
.Q:ﬁdﬂ&b’-c&w

S pha VU 0,8 sl 5 5 Oy 0L
53308 ol amya £0 glos y3 el FA e s 5 cls
ssba IS 508 Q’JwO)Jw-ﬁJibg&ﬁ' o5l
3 Oleal 31 g OIS 2 (2S5 oS g s ol e ST
3) g gy 9 and (O350 il el cger 0 S
S 15 4 525

Cygo 725 Slediy b S gk o 5l (5,805 las
5 S S50 55, 1 255 )Y g p g el Sl id S
335 g B Y s el Slak(V8) ViV e L
6332 Ol 5 0 S 525 el (S 03 g3 QB 2 ain
423 MY (slos 53 Ol 53 5 1Y/0 el L ST 0 S o
5 s b 6,80 )bae ((19) 42ds YO s 4 ol Kl
VY s L S 0 5K (5550 Y ge oo 0Ly Jutd
L AS 5 0 g A0S S sl b 0l Jlhs lsy J¥el

8

4S5l OLES Ot st plul 5 0 plail slguts Lol ol
DY e ploe SO end S S L 0is (6,50 s lae el
el 3N ge 0 [0 YO WJSAJ“JJS%;;;)\J,«U;}JQL@I
ey 5 ol S St 035 il 3 Shae b edle 5 0 Syt IS
Sl 28 (g3l Jre  Srian 7y alony 4 0l O
et 0l 56 53 VAPA G148 0 Jlu 5l a8 oledalesl 53 .(Y0)
by 55 Y o p g el Sl 5 S fedge slgdsy 2d S
(F) Blosls OLES 53 Sraon (63l LS 5 puamy
b 028, sy e $ 0 48 Slid s s
Sl gl glowe donw s 40 08 (5,80 s luae porily  Soan
el 53 mn S 5 s il gy ds il ¢ 5 el
o[ o S el o ey b Bl S 54
5 ety A oo OLES 4S o3 g o [00Y 5 o [¥AV o /YY)
025 Wlla cnl 50 6365 4o 55 sl 2 e Ls Jols
(F) e
2 ln el 1S 0)las ees o5 KL Gukos ol
iy o o 33505 55 5 S ealind BB sl
S 2 RS Sl e S 50 5, de o sl

-

alp bl S s LSl

Leday 3l g
el (8l oo gla ;S0 )bz b 185 lae et slite oy
sk 085 752 Sl gy Sl o 55 e U6
cilite bl 51 ST w5 ped YL SIS 2T SO
JU by 5 ol gy oy ki 51 a8 03 Ol
s gy o sline i Y ge S gyl Olaal b (5,85 las

By g 5 5SS s 50 55

B aSsh b LG s ) 556 ©) o 4 G2l
Foo 5 i) promlsy s 33 S 5305 TY 3 sl
2 3 (el 2y M ) o0 0 ST S LS 5 ey £ 5ken
- ~J-1b§(“>.=“ 4250 53 5SS 4w

32 31 e 3 4 55500 sl 51 ST SISy slie


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

VIVA Sbs | oy osled [ pgms dlr] gomb malin 5 (55,0058 053 5 p 5o

b asas gheul SIS STy ams o QWG] pwypoaype
SIS 3L BV b b /A GO/ ¢) o lE oS
3 (Lo Y0 ke S A LA s oy beo 3 L) ooy b 2
S e S (ao g FIVY) 55 A b (o/AN) oS ST s S
Lot i ol 5 35015 Dol i o 5 31 Sl
36 09 50 S 0L o S 35 Al 5 Y g0 S g el e
o:Sln 5 A BA 5l oo 5 a) A8l se glos 28 ik (gl
Vol 5 Sile 5 Yo e (S oSy OVl ST Lo YV
(SL p)S5hS 53 0S8 la VAV B YAA 5 ST p SbS ps 0 ke

JS e 5 clile oo Mo g ply 256 Y Joder
gl 2,8 ey e DL 5 5 dhoms ) ol
333 s SLE YT SISLE Y 55 SIS 5 olS 5 ails o Shoe
Rl el S 28T s nlny 5 )8 tzman Lol
Sl Sl il el 2S5 oS 5 ails 5 Shas Olajen
2 4S Lebie ilail 5o s doys ¥4/5 ails 5 Slas
Sl Sln 23 8 plil 55y i ol A 5o
.(A)c.wluﬁu)m/amt:%:ﬂ\s)'lwzubﬂw

whle )b pae Sl el ST YN o ely 5 )8
3V oled LS5 g 5 b oS S5 2S5 ol o lyy
5l WU,::QEJ.&.(Y Jsder) 330 55 g p o5l ul Yo
FRWSTEY) (R WYL LN CRY CPNWHERPR U
of¥4 Skl 5o /FAL o /1) o ety 258 L Hles 5o
2 M S U oy G pae das so OLAS 4S5 5 ey
(Llodzs Byl Laosls) ol s s ool wlale 201531
3 ool o g5 s ey e 1531 ey 3G pae
el 03 3)15T 55 (A) O SCen

4 ey JS @l b e (b el uly 58
S s ol s @ gl dar 5 IS 5 olS b
58 53 gl e Jlaie 5 e il ol 003

J{AS‘SJ:SU_}.IAJ‘){;Mle:;}‘«SMJwUL&JW\;‘%

LQ—:Z:.M ‘JJ‘J a‘.;u\.ajJJ &_'}.‘9‘ g;‘.’.j‘L }‘ r.:...»k.‘l. Q_.)J.? )1..‘.3,0

G by K Sl 0 80 (6550 S el (V) p 3ol
Sl e e (6335 4o rrbipr (YY) 03bs OIS 4350 5120
o (YY) 0313 05 4235 0 SPH =0 5,5 Ve s b
Vo s\ s LS 0 8o (050 ¥ ga0 /00 SO lS
3815 e SV e (055 S 5 g ol (1) 00l OISS 423
Ao b pidzed 5 B 558 p bl CaSn el S
N plao S e SIS (V8) Jaji oV SO 5 s
Ools OLSG el 55 5 ViV s L S o SVe g,
Szl 5 5Y g0 o [OY Szl dipnal 31 ostazal L O g0 (1Y)
L S eS80 e 6, PH = F/AY 55 Y g0 o [VY g
a3lanad b WSS (B, (Vo) 0als OSS aids Yo 5 1i0 o
EDTA + )Y so S0 50t 45 50 /¥ p g gl bzl 3
V1Yo Cowd b S 050 (655 p PH = ¥/Y 53 ¥ 5a o [0 Y0
el S ealizad U By IS 555 o(VF) 0l OIS el S
2 e ofeN0 agh e (’}:JHTJ)YH"/YO Sl
OlSS 4ids 0 5 ViV e i LS ¢ 50 (65,2 PH = Y/Y
el S5 5 1VY0 s b T U (6,50 b ((¥F) 05l
3Ll a3 YV glas 53 ols Sl el V8 5 0obs OIS
e 3 03 o 5 4 Sl Ay 5 0315 OISS 4835 VD e
YU sy b ST L 8 slas ((TA) pomlsy il
aoli glas 55 OB e @ axin g3 a5 sls 4 gad 6, 5
botd (¢ pSo)lae pailty  Soan o Sl 425110
WS S 5 2 5 slSeasls 5 ety 2 Bale 5 5 S0 glgds,
555 oS 5 olS 5 il ol alon s 0 o el i
kit (gled ) o (Steed rizan 5 s oo 3 Shas
33,8 s MSTAT.C sl 5 5l eslizad b (5 8 slas
olas Gl O pudimcoS iy b gy (ol Bl

A e 0l el gla S

MJ@L“J
sleSls pbad 5 S5 Clus gas 51 S\ s

1. IRRI


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

e Sl i et Sl S el 5 S o sl Gl ae i

o3litul 3,50 S g band 5 (S5 Slowpas S - Jou

bods gl oy Lodd pload oy Gpldblicd b ale o) s pH O o)l
S e N g 5ol ot Sk
(SLp ShSise Kb (pSAS 3 0 5dee) (558 15 dye L) A % %

OAY ' Ao YY o YY o [AA v/A \
FEY Vo V¢ oY ¥ Y/¥A A Y
foA AD Ve oo Yo \AYs 2A ¥
¥04 Ve AR Qo vY £/vY g5 f
\Red $o V¥ 0¥ Yy \7AR [YAY o
VA VO V0 Y A \/v# 0/b 4
A VYo Yo fo YY VDo \7A1 v
£04 Voo Yo YA Yy Y[e$ A A
vy AO YO At Vo £/AY o/y q
FoA Voo v \¥g \$2 Y/NY AT Ve
ooy VYo Y$ Yo YY Y/Y) v/ \
oY $o A ¥ A v/ ol v/v \Y
YV¥ VIO Y4 f¥ £Y V/oy v/e Y
2N Vo YA Yy \$ V/Ve gIA \¥
Y4A Ao f¥ YA \Y V/A¥ VY \O
FAO £0 Yo Y$ Yy Y/ov 0/4 \$
Yof a0 Y4 Do Yo VAV v/ Y
ooy AD YY ¥o Yo Y/vA v/Y \A
Y4\ AD Ty Qo Ys Y/€A gls \4
FAY VAo A YA Y$ gIvy v/Y Yo
fEA AO Y$ YA Y'Y VAo 40 Y\
Yo £0 Yy A4 \84 V/AY v/ Yy
vay Y¥o YA Yo A \VAR vy Yy

ARNA LVA Yfe bgo fYLA ¥ A o [AA o\ aals

08 fAL g/vrl VAL
Doo/Vs Vel \2% YAy YO Y YeY slsr oSl

7


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

VWVA O [ pylgor o jla | pgos dlr] sres quln 9 (55,0188 0555 5 psle

oS Ay &3 ey oy 5 SBL 5 3 Kes g1 el J1-Y Jpir

(O 53 £.5) ply dr (%) peily il (Ol 53 £5) > Shae

oLS S S 508 SIS 508 oS JS S8 5 el8 il oslad
K, kK kK K K K K K kK K K K s
YYEOAE VA% /Y A aF /e A ARE A Ve /f™ At/ A AYN \
YIVER oA XY ofa Yy ofey /YRR Llof NesNE L yA/A NWHEE L syfo Y
YINRE ofve YIEEE G VAR ofon A/YEE ofea Ave[o®F Av/v Wre/vE -vvlv ¥
YIVER ofyy X[EFE L ofoA Y O oA VYRR ofs nalyFE vy ey/e®F O opfy ¥
Y/oR% oy YVEE ofyr o A ATE ofe VYR ofvy /YRR oy ay/s® o ov/a o
YORE AV XV ve YRR ofva A ol YA ar/a e/ axfy s
YRS e A" e ™ e ™ e o™ ety se VT vy
ASSEIERYA SR /N NRY L\ S 0 (- S (VA Sy 1% SR R} S CY/NER R L VA SR oA A
ARGINNR YRR OAfe /e fy /e ofar ay™ e/t we/f ey 9
YIVEE A fy o xYER e [ gy A e® lya ave/vE aedfy areo™ a0
T VOB VA LR VNS 7L LRV F R VA S B LV A /A KRR Y AN PLVA LR A F/N
7L F2VARE UL SRV 1Y N 71 e VA TR V) ST /N G 7 Sl ) VA NN 7L S P \Y
YRS N a Y/eEE Ny A Yy Y oar WA aafy AAF Ny Y
YIYR N VA A YR e xR oy A8 AY/r av/a®E o ap/y
v/YEE [y YIAFE oAy x[YEE VYEE S ofsa yye/aFE o AV /a vy 4\ /¥ \0
vIYEE ofey o vIVEE O ofey Y[EEE ofvo A/¥FE O GfoA WY/AFE O s/ nig/vEE L gA \$
YIERE oy YVEE O GfeA Y[eRE ofve VR ooy aefs® pely ¥ sy
YOARE A fy v[eE o ae YYRE O ofan A f8RF 0 ofen AN e™ Adfs e/ ¥F As/ A
Y/e¥E ofen XYRE O ofeY VAR ofon AWAF O oty AYE0®F yy/a av/a¥ o so/a N4
YIRS xfe xS A ™ e o/ad™ v aeef™ e n v e e
YIEEE ofeq A [a®E o ofay y[eRE O ofeq [y ofen AYYS sofy VP A Y\
VYR Gfya VAR ofe0 Y/YEE ofsy A ler®E ofor af/a™ vy M ™ vely vy
YOARE AN x[o®E e Y/YEE ey re®F ofay o/ aa/y e/a® aey/s
(A A0 SRR /NERRY A 4 A Y £ oft  ofa¥ vy Ae oY £0 YA aels
vyt Y/eb /Yyt VAL Yo AVsL o VgL YL ATYLE AYe b AYYVYE \YOL
vive A /vyoox/ve o/ay v/ \ VYA oYY ANYA T AFOF VYN0 ATy Kk

Sl 0 S5S 55 pasly ¢ Slio Yoo ~ K el 05 - K

_)‘.) Lf” ﬁp -ns

S )d S o= Cl""’ 2ol e S 54— g

Y


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

e Sl e et Sl S ! 65 o bas slgds ) s i

T oS 53 ey Ol 5 B 3 Shas U (5 S0 s il Slgdy ) (Siares culpd - s

s Slos

d".lf}olg OLSJS L}i‘.lsjeks

aLSJS Waﬁl&c als 5 Slas

° /A‘ui%-:';ees‘f-‘.ie ° /A"-"c“n’r O/Arﬁe%‘.esieeie

o[VA ek o [\
/84 s

° /V\ $edfesleste

o [y g

o/;;%&em o/f,ve&‘s’.&%ﬁ:@

FERAES
° / vV

° /?Vﬁésié

o[y o[fY o[fo18 o[fo08

° /AY ekl ° /A‘u%{és“ﬁiiﬁﬁ ° /V/\-ﬁé%ﬁ%%‘é

o/;qi.—":e‘.e-:!w’.e ° /;Aw%mﬁ o/?ve:ée:ﬁze-:ze ° /9\:;59-:53

° /?/\ seskaledle ° /?/\".Z-s?‘ ° /9&5}5?}%5}5555 ° /? \ s

°/YA§$ o/f;%ﬁ'r o/vfbﬁ% 0/‘:\/9%

vy 12 302 ste
e

° /V?aﬁv‘\ °/V\ sestesles °/V/\;
o/\,ans o/TAns O/T?DS

O/OA-::H«‘ 6/0/\%;% o/oaeieese

.....

ofry™
o /9 o ek

0/9\‘"95%:‘%955 o/?‘tiiéﬁé

° /;qs;"d&éi:‘%;i& ° /?thrm

O/?\wﬁ%i‘:(-

o /V‘ui'zﬁiﬁiﬁié

0/9 y e 0/9‘:555%5 3

° /Vq Hesfesiesie

1y 95 a0

° /V? e

o [oy o [O¥*
o[¥q% AN
o[¥5% o/¥A¥
of0e* o [00**

o/‘\\,I‘IS °/\_,/\HS

° /?va

S 58] g S
\ p e gl ol

o[f4% 0[Oy
o [OV¥ o JOY
o/\,‘,DS o/\,ins
off5¥ o[f0%

o/¥a

o/;;%i:—%i’e °/YY.>}

Y p 3o sel Sl

SIS Al

e pdeo S Sy NS
Olp Josdl 5 s

\ e

e

o [yshs o[yl Vol
o/ro™ o[¥¥* Yo

o[TA¥ o [£4%

S & 305 35 303 S5 4328 33 51 oy pssisal Slial b (5,0 )lae =Y g sl Sl
JBG:&OJPJQG}MJJJm;‘)’{l{dj;o)‘.ﬁa&—'ﬁ' uT

Aoy of )‘lJ:.JCb..‘ 59 b e — s

Ol by oS Jows 5 ol ol 5 il 0 S |y e
el S8 e (S s Forren ins
als o Shee Uy 08 gn 5 ¢ 58 gol il ¢ iS5 < g2 5200
Sser ol A3 o0 xS0 )lae by plu 3l S
S e 5 Ol J3 s 25l g S e las sl
S g0 gl 551 (Jols b el S dd S 0LS
Sleasla 03 3 kol oins QUL 45 cond Cinds lous
oS s Mhoe 5 palty Qlor f ey 92 (DS el
s,:e U g pSoslas ledy) (Srued L3b o0 oy

el als 5 Shoe b sliie 325

Y

o2 Oy - f}g_},o?o\:.ul
T EEVE
M);Ock.d):)hu.‘am—:\}e
AOSRIANG SRIPINEEL L L

T 3 5 peliy SBLE i el el e 4 Wil g e
2 el 25U U5 ms tlsil oS 5y O JS ol
4 g oS 3 puelry il 55 5 5 Shas il 5 0 Shes
S Ve ) el odd 558 alzses 0 Kin 53 alo s
chile 5l 0b) 4 S s 0 OLES o5 4 Y o (YT
by bl gl adean ol o 5 ey Qo e
033,55 (L3S 5 olSL ails 5 Slae =) 3 Shas iliil
(o) S S s Isben sy el Yozl oS ez
Al o g ey 4 el
SlopSolas oo s (Stuwes ol ¥ o


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

VIVA b [ 0yl o)l ] p g ] b mbin 5 55 ,5LE5 055 5 p o

Sl fon oledig) s OLsS p gy e Sl s,
4 o cinl 33 5ol il T 5 S e 5 ol
it p 35 gl 3 a8 il gl U p g el 6 S e,
il 4 4 g bl e il 3, b (6 a8 S
el B2l b (‘y.-"yj 33 olaie ghls gl gy yaS Sruen
5 i 3 gl 03145 2 8 s O oo (Y k) oS 0
S r gpSeslas 5l S s 2 uly

potseee Dbl Gisy b alde meds 55 06550 i)
3 i oS e S LS G5 b O Srean I 050
f):J}_»TCJéJ.i‘«OT)J S PSS iy ol p g s laad
L3 Y pedee Sy 5 )Y e S g el il (gled s, sl
I¥) sls Ol Shoe slediny b oYU [Stces o
(o[3A 5°[38 o Fn

Sl U ) (Soes o 50 S0, 5 pon Sl s,
3 sl palie S 51 s o bl ols 0SS p 55 50
il 5Y g0 p s sal Sl 535 4 G [ S sy
peliy VL (Soes Gt s LT alb S s s
JSodar 5 ol Sl L 2l a5 08 (55 05 leae
oL p g el Sl By 4 e oS e ol
3 g g 0 g S o3zl 6 sl 31 5 200

4ls i 3 Slos gl pmsliy Gl e A BV JISC
e gla S oslae (slp 5 O b - oS 0, L =r
ke &5 ol il Sl SIS g s 0 0L
(5SS by LS D) g e gy pte Sl b oy G
el 1y IS 02 0 g ol Sltad (S5
QB3 azin 53 51 ey 3050l Sl g5 5 ,Y e o S
R 100 STF Y AN 80 VY WY A C S
54 sl by Sl o il oo Sl 2 SLS
(masls) el YU sltel alie Ly 55 SIUI G5 slebs, b ails
(Wl onls OLES

Slaal (iS5 gy 48 das oo OLES YU (glaosts anylin

ey S0 5l s Al B35 5 S8 050 g el

30855 aaly chale U Calises b 80 jlas  Kaian
S Jsdzr) dsl ge (658 5 5ls me sl oS IS 5 208
S5 58 s el O g e e lid (gl Srran
b 3 58 Gl Gl s Ve s S 0y S
ol 5 Ol Jdl 5 e 0L g S 23 Al (6l 5 L)
ey o A el S0 slae o S Slias S IS
ool Jl ed ygu 4 paly U Sl&s Blsyl oS ey,
chle U e Saes edg) plo bawle ;5 1)l
lediny BLol ol 5o dins e OLES 75,0 3 iy
a5 b Y e o S S oy IS 5 T (6,505 las
XS G Ao 3 g0 Ll 5 e O3 OBy 5 S0l
b5 oy S ol U il (gba 1S 0 )lne  Saies
e b ledy) opl (Saacen b ulie IS 5050 56lS IS
il (S5 5y ond (6l 1S sl soand oS 55 oy
a5 b ¥ ge pdeo S dS IS5 08, 50 cp g s
Do 75055 o0 e 55 ) (Sl 5 VL Sras
Snad (eaS 3 5n 53 Ls Ciliies B 55 e plot
S g 00 i Gl s (S e slae Sledss
o35 gol ol Slalllae pl 51 s 55 ol 03 g e sline
(Y0) ,Y 30 pas S puanedS 0 IS sams 55 (¥ 5¥0) ,Y 5a
gl b (Jols b el &5 a8 0 lae (dhoie s 5
el e i3 S ojlae oy sl (F) LS e
elis 550 )lae Tt IS ot e Lt bel 51 5
(F) ol 0 00ls e
el ey o Sien Colps Sl ¥ Jsir
OLES Jgdr cpl vl iz (gla ;8o lae als 4 0
o el 45 2l b pasee Sl (Soeen s e
e b (5 e (o)) oolizad S o pgm
3 0Lz Jo8l3 e 0L g S 25 ) (ol b il
N Ftiad sl 28 o bl ) (S LS Sl
Lol i3S o )5 |y ol sy B o ol sl
L S e glimal ) ol ol o oleds) Soen

7¥


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

I~ 57 O \
™ e Ko vafe \
= e b/e o \Q/e \
o | Vile  AV/e  va/fe \
R | 3A[o AMe AL/ Vi/e \
1™ A AQ[e Ao Ao Vd/e  AN/e \
1™\ AM[e  AQ[e  44]e  AV[e  Ad[e WAl \
SR s Ao AOfe  4d]e  AV[e  Xd[e  Adle \A[e |
D YL Aafe AAe VA[e Obfe Adfe  AJe Aafe 4AJe A
D I Aafe 4Afe Adfe Abfe Afe QA[e  VA[e  VA/e  Vyle |
e Al 0fe M[e VA[e Qdfe Ao AN wdle  AV[e  Av[e

s AQfe VA[e %afe Wb[e  Qafe  Ad[e VA[e  \V[e  Vp[e  py[e  QV/e \
SR \4[e 4A[e NQ[e  4b[e  Qafe  bv&[e vOQ[e  AV[e  Ab[e  4%[e  BA[e  Abp/e \
“q0 Qdfe  Ad[e  Xg[e  WW[e  4[e  NQ[e  44[e  Ap/e  AV/e | $V[e  AA[e  WV[e  Lp]e \
(e Adfe  Ad[e 4o bo  AQ[e  4Qfc  Q4[e \b[e WV[e Yo AV[e  Av/e  Qble  Ov/e \
o o
SR & el Sr R R e ity

CO D e e e R R S L g e e e 50 5 S0 e

-

L6 - | g o B0 e a2 oo by Oy (0 RS sy aom (o 5O

70

[ §T-90-920g Uo 11-Fenrddof wouy papeojumoq ] [€97'€'8/ET'/TG8TS2Z T TOOT 02 :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

VIVA O3 [ o)l oslad [ pgus o] grnb il 5 (55 ,5\ES 0535 5 p sle

AR Y}

o 3 Sl sy
>
.
»
L]
L]

Pl

£ 1. A Vou AT

LS 0S5 80 iy ile

0, 50 B IPRT{d \o-:wt:, Sl chle Y SS

AR Y]
.
Y. 3
N
v, - Y
% - - .
] — e
Lo frei
. l\‘h |
4
8 t ; :
o Yae 1o, Yo Xo. Taa To.
VSRS 50 050 iy il

Sl f;J‘lﬂSJJ fji:lfo Voo U OY )'l slaed (J'ii u‘.’;uj.\.l.h

(Y? E) VO Y Y) s obﬁxﬁo

6;4’.‘.‘.:‘;
2 ey 34,8 a8 sl QW&LJLﬁl}laMTWJQGB
(S osle a5 Sl el S (Il LS ST
o w;ﬁ.wlauéﬁﬂ; o8 5 il 5 Shas
jmdu)¢j°)w‘f°udfd‘”‘("?“b~§w
Mom; oLEs ASJSJ L;'JSJ olS asls r._...,.l:;"c,.iala
M;u\:wucﬁsl{@”alew
Al ge oS JS 5 IS 5 ol 5o puly e U (658 Sl

Ve,
°
Y, <
L d
.
V. SR SR
a -
3 = -
A » =
L d
a ]
]’ . -
1. ey < N
4 N
-
Y. + t 1 1 g
A ¥ ¥ ¢ o. 1 Y A

VeSS g2 0 500) ey il

priee St Fo,y sl ey J‘J"’T"ﬁ il -y s

s
L]
Y. -
.

| WA IOV Vo 4
S -
1 s =
i,\, ............... -

.

f -
‘, R .

. o5

vy
0 A=
.
¥ — + } + it +—
€ 1. Ae e 3 16, Vi VAo

LA o ) oty il

5V T o i 5 00 ped il Sl 31 g2
5l UL IS 5 0 g lgdsy el Ko sla 80 lase
fu&mﬂb.\i}s;ﬁ}yahdjmhbb
b8 odir B o g 0 ppnnly Yzl oS Y 50
s 5 03,5 Ehiinal (6 2aS oy cdyled ge 2500
e ol 5 sl oslas 1 ol Wl oy
05 S SleSh b cod Wi e by Sl
Ol e a4 25,8 515 o\.;fwla_gmlsgz{ﬂ.ujrj)
laad 3l aslizal b o5 51 oLS (gl prmslty Sl pedas U
VPo BYN g 3 calses 6lgSTs 5 o)) 53 5N g g gl
2355 53 (4) el odd 318 S p Sl S 55 0 Sl

44


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

...d‘ﬁchaw'élxd\&w%gs;uw‘jlgjg)%w

Vie
R " -
Rt s .
) T . :
%A. o . » L{ I
L 1. e :"
]
t . :
I
Yo 4 = T T T
\ ¥ f. ¢ - 1
LSS 92 05k porty ol
el IS By Sl ey e LS P Y
N plor Sy
R
VY .
R frreenensimmannen e W 4 -
Y . - .
iv f
| P A
Yoo
£ *. =
v f ———t—F t ~
£ A VE ‘1. Yo Y,
(S NS 5o p k) ety ol

3 g psisal Sl Gy sl ey Gl e -A S5

e ain g

ety s pda a8l lpeal B ol Sl eslinud 53 o
4S il o S o SlS 53l p S VY i, enl b
S 5 oS el Sl 0 S LS 53 0 Koo YO 51 xaS Clpe 4
S o ol 0y S el Ul 5 S Do s 50
5 st oS a8 o lae Y gl o ol ol oo IS
S (gl etula o 055l b gy o ol b el

il s e o ) 53 ealizd 3 4

4%

Vi,
.
Y. 4
.
[ =
% . - .
b =
.
S| s
n L
. . .
b S— .
¢ " f
»
X T T
{ 1 A ) A1 14 \

(LA 5o 080 ooty lile

S gkl g5 Sl ey, e Sl -0 IS

AR T}
o
Y. =
.
A . =
A
d - - .
1 S
A« - a
.
a
L } .
1
s .
L *.
.
Y + g + t t
oy s AYs AR ¥l Yoo

e 55 g2 ) ety il
pasi gl Sl gy Sl il (Sl s -V IS5

B 204

(S5 8y S 31550 Sd g Sran o ol
ar s Lol s Yy ploe S und S IS 08, 5
oybae Ol 40 gm0 )las o ppm 5 YU (sleSanen
Al ol 4 a5 b b e algid i layS
23 8 4 Ol 5 go ciliien sla 1S oslas (gl skl cnsey
B sty 15 3l 0o aalllae (glgS oy VO L5 oS
Son (5 4 S8l o Gl Sl Soaly ol
s gt 3 5o b Y g0 Sy g ol il gy o


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

VIVA Sl [ ol o5led [ pgms ddn/ pacb gl 5 (55,0188 055 5 psle

oalau ) A @b.c

1. Bajwa, M. J. 1986. Differential response of flooded rice to potassium chloride on two clay mineralogically
different soils. Rice Abst. 9: 3: (114). IRRL

2. Bansal, K. N., U. P. S. Bhadoria and J. N. Dube. 1985. Effect of applied potassium on nutrient contents of
rice grown in three soils. Plant Soil 84(2):275-278.

3. Boruha, H. C. 1990. Potassium release characteristics of three major soil orders of Assam. J. Potassium Res.
6: 139-143.

4. Chang, S. C,, G. B. Querigero and B.V. Frais. 1967. A study on the correlation between availability index of
soil phosphorus and potassium and response to fertilizers of lowland rice in the Philippines. A working
paper of UNDP/SF Soil Fertility Survey and Research Project in the Philippines.

5. Corey, R. B. 1987. Soil test procedures. Soil testing: Sampling, correlation, calibration, and interpretation. P
15-12. SSSA. Special Publication Number 21.

6. Datta, N. P. and A. R. Kalbande. 1967. Correlation of response in paddy with soil test for potassium in
different Indian soiis. J. Indian Soc. Soil Sci. 15: 1-6.

7. De Datta, S. K. and D. S. Mikkelsen. 1985. Potassium nutrition of rice. In: R. D. Munson (Ed.), Potassium
in Agriculture, pp. 665-669, CSSA, SSSA Madison, WI, ASA.

8. Dobermann, A., P. C. Sta Cruz and K. G. Cassman. 1996. Fertilizer inputs, nutrient balance, and K balance.
Nutrient Cycling in Agroecosystems 46: 1-10.

9. Dobermann, A., K. G. Cassman, P. C. Sta Cruz, M. A. Adviento and M. F. Pampolino. 1996. Fertilizer
inputs, nutrient balance, and soil nutrient-supplying power in intensive irrigated rice systems. II:
Effective soil K-supplying capacity. Nutrient Cycling in Agroecosystems 46: 11-21.

10. Guo, L., A. Lin and F. Q. Tang. 1986. Effect of K fertilizer on rice yield increase and their apphcatlon
Rice Abstr. 9: 3: (113). IRRL

11. Haby, V. A., M. P. Russelle and E.O. Skogley. 1990. Testing soils for potassium, calcium, and magnesium.
In: Soil Testing and Plant Analysis. pp. 181-228, SSSA. Madison, WL

12. Houba, V. J. G, I. Novazamasky, A. W. M. Hubregts and J. J. Vander Lee. 1986. Comparison of soil
extractions by 0.01 M CaCl,, by EUF and by some conventional extraction procedures. Plant Soil 96:
433-437.

13. Hsu, W. W. etal. 1979. Potassium release by some Delware-soils. Commu. Soil Sci. Plant Anal. 10:
1037-1056.

14. Johnson, G. V., R.A. Isaac, S. J. Donohue, M. R. Tucker and J. Woodraff. 1984. Procedures used by
state soil testing laboratories in the southern region of the United States. Agric. Exp. Stn. Southern
Coop. Series, Bull. 190, Oklahoma State Univ.

15. Kemmler, G. 1980. Potassium deficiency in soils of the tropics as a constraint to food production in the
tropics, pp. 253-275. IRRIL »

16. Knudsen, D., G. A. Peterson and P. F. Pratt. 1990. Lithium, sodium, and potassium. In: A. L. Page (Ed.),
Methods of Soil Analysis. 3rd ed., pp. 225-246. Part 2, Agron. Monogr. 9, ASA, Madison, WI.

17. Kolar, J. S. and H. S. Grewal. 1989. Response of rice to potassium. International Rice Res. Newsleter.

FA


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-15 ]

[ DOR: 20.1001.1.22518517.1378.3.4.6.3 ]

...J‘ﬁchuw'dixﬁ\iﬁmt{:d};o)uﬁgk_ﬁjj s L

18.

19.
20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

74

14(3): 330.

Kumari, P. P. and R. S. Aiyer. 1993. Soil test and crop response studies for potassium in laterite/red loam
soils of Kerala. J. Potassium Res. 9: 62-65.

Lancaster, J. D. 1980. MisSisippi soil test methods and interpretation. Missisippi Agric. Exp. Stn., Mimeo.

Lunt, H. A, C. L. W. Swanson and H. G. M. Jacobson. 1950. The Morgan soil testing system. Connecticut
Agric. Exp. Stn. Bull. 541.

Mc Lean, E. O. and M. E. Watson. 1985. Soil measurements of plant-available potassium. In: R. D.
Munson (Ed.), Potassium in Agriculture. pp. 277-308. SSA. Madison, WI.

Mehlich, A. 1953. Determination of P, K, Na, Ca, Mg, and NH,. Soil Test Div., Mimeo, North Carolina,
Dep. Agric., Raleigh NC.

Mehlich, A. 1984. Mehlich 3 soil test extractant: A modification of Mehlich 2 extractant. Commun. Soil
Sci. Plant Anal. 15; 1409-1416.

Mustscher, H. 1995. Measurement and assessment of soil potassium. IP1. Research Topic No. 4.

Nath, A. K. and S. Purkaystha. 1988. A study on soil test and crop response in respect of potassium in acid
alluvial soils of Assam. J. Indian Soc. Soil Sci. 36(1): 120-124.

Panda, M. and S. K. Panda. 1993. Evaluation of some potassium tests for rice in Flaventic Ustochrept. J.
Indian Soc. Soil Sci. 41: 188-189.

Salomon, M. and J. B. Smith. 1957. A comparison of methods for determining extractable soil potassium
in fertilizer test plots. Soil Sci. Soc. Am. Proc. 21: 222-225.

Schneider, A. 1997. Release and fixation of potassium by a loamy soil as affected by initial water content
and potassium status of soil samples. Europ. J. Soil Sci. 48: 263-271.

Sparks, D. L. 1987. Potassium dynamics in soils. Adv. Soil Sci. Vol. 6. Springer Verlag.

Su, N. R. 1972. The fertility status of Taiwan soils. ASPAC Food and Fertilizer Center Tech. Bull. 8.

Subba Rao, A., N. S. Bhonsle, M. Singh and M. K. Mishra. 1993. Optimum and high rate of fertilizer and
farmyard manure application on wheat and sorghum (fodder) yields and dynamics of potassium in an
alluvial soil. J. Potassium Res. 9(1): 217-234.

Tamhane, R. V. and B. C. Subbiah. 1962. Correlation of soil tests with pot and field trials in the
evaluation of soil fertility. Soil Sci. Plant Nutr. 8(3): 5-14.

Thakur, R. B. 1992. Potassium fertilization in transplanted rice. J. Potassium Res. 8(2): 158-161.

Van Lierop, W. 1985. Comparison of laboratory methods for evaluating plant available soil phosphorus. In
the role of soil analysis in resource management. Proc. 9th. British Columbia Soils Workshop, B. C.
Ministry of Environ., Vancouver, Canada.


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.4.6.3
https://jcpp.iut.ac.ir/article-1-208-en.html
http://www.tcpdf.org

