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Tablel- Physical and chemical properties of soil in experimental site
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Soil texture Sand Clay Silt  OC Mn) Zn) (Fo) K ® N g S s—el-\h
. B Ec(dSm")
(%)ae mg. kg
o 9 41 30 29 1.2 3.9 4.1 2.0 172 16 73 74 1.5
Sandy loam
213 395 93U 3IUT-Y Jgu
Table 2- Nano-organic manure analysis
e 1505% ™% s60a%  C* 0003% P 0.000% 7 0.001%
Na Ca Cu In Pb
e 1.310 % ""JL 0100% %5 0000% % 0001% T 0.000%
Mg Ti Ge Ga Hg
paeiee] 1444% ™Y 0003 S0 00009 M 000s%  * 0.000%
Al A\ As Zr 1
ke e 7915% % 0004% M 0000%  PPF O 0000% P 0.001 %
Si Cr Se Nb Cs
S 0327% P 0039% 1 0005% % 0000% ™M 0018%
P Mn Br Mo Ba
> 0583% < 1483% 0 o003 ® 0000% Y 0.000%
S Fe Rb Ag La
s 1306% < 0000% = 006% = 0000% ' 0.000%
Cl Co Sr Cd U
el 3.498 % UK“ 0002% = 0.001 % & 0.000%
K Ni Y Sn

g ccilyy yasls « Sojolon g o8 (ils 5 Slos gy St g
3,5 )18 35S 5l e 1l co il 3 Sas

Sy g s

Slaws e glasyl as ol L ¥ Jado Luily)ly 4350 muls

059 ldlia 5 gy j0 by dlus cdigy 3y sl (048 dls



IYAB (howmo) F o)leds F o el 1l (o£y) Sleciungliy 4 pits  YVA

*Kjoa1yoadsar ‘sjoAs] Ayjiqeqoid o] pue ¢ oy Je JUBDIIUTIS : 44 PUB 4 JUBDIJIUTIS JON SU
# 6 s 6 UL e o o o0 BR € R ofomy 6 ovd eyl

I'6 L'6 L8 L't 86 S6 68 o5 oD A0
Jouyg
£8'YC L69 ¥9°¢ 090 18°0L8CTS 0T'8C186 TrLoTL 0¢ -
Inuew d1UeSI0 OUBN 4UISONIN
wu 89T su VO €L wST I wll0 wu C1°6206T ul€'6678S su 67 0€€S 6 e o ) CECKO
uaSomIN
*x S¥'TO9 #x LO'8CTI #x 8T 0ET « V070 #x11°L36EVL #x£€°0908LY [ #xC9'S9LYTI € 600
aunueu 9[uB3I0 OueN
#x SETCIE #xS1°C0T1 #x 01°0€S #x18F #+P0'6CISI8E #xV0'CSELTTL #xL6'680TFS € o
sbeqcéey
uorjedrdoy
€8'1T 069 YTy LO0 0S°ST6LE 1'¥09L9 Yy LEEY 4 ¢
< R Xopur
PPR! P! JSOAIE ¢
—— pRIA 85.% R.Em 10 99 udsSH PaOg . 3.“* PRI mEng pRIk _Nmmow_m PIRIA S (£e575p _s_:w_.h «“M aunog
ey - 3o’ e Fsha ot e Giev ,Qn sorste 5o sorsie #HElre sorseqpe < R oK (o
[Puudj jo syer) dapeyenb pue sapeypuenb uo $193§39 13z11).19) UIF0.IU PUE JINUBW JIUBSI0-0UBU JO (sd.18nbs Jo uedw) UELIBA JO SISA[BUY - € [} PIaNUU0)
Iojor S 4 - ot G R (gD ) | ool e qebe 6 IO K om0 6 77 Ay
‘K1oa1poadsal ‘sjoA9] A31j1qeqoid o4 pue G oy} e JUBDLJIUSIS :y 4 PUR 4 "JUBOLIUSIS JON SU
# 6 6 QU el B oo o€ e <0 BR € R o € ovd el
$6 $6 79 98 I'1l 0L 081 0¢ inbalalcy®
Joug
186 01°€LT ¥0°0 SLLIIT 6S°S e L8'T 66'S 0¢ «
arnuew
 98°S Wl TEOL « S00°0 o 6T'SSSE w999 wCT0 wll'T w6TE 6 OIUESI0 OUEN UISONIN
¢ qeb o o EC0
uaSomIN
*xC8'LYI *x€1°L09C su90°0 #x057T6L6T *x60°6C sl €7 wEl'E #x CV'EE € e
Inuew 91ue3I0 OueN
#%0L TTL #xV8'8VLTI #%99°¢ #%1079591 w96 *L6'€1 #x L8761 wx LSVL € e e
uoneoldoy
9L'9 1T611 900 LEEELY 6T LT 0T'€eT 6¢'1 019 C o
yuerd yueyd m
Joyydem liq Jjo ﬂoom 0 d ey . od _Mwm:w o yuerd EM»:&M@@ WSPH P UOT)ELIEA JO 30.1N0§
“er JUStom Yo 0007 JO IUSDAN a3d paas Jo 'oN Ppaas § ‘ N 1od pquin jo oN [e19) [ JO "ON %o o (e o e(m
o €O & ne i€ 600 ot feyee fevye qev o€ er fovye cje off cvic ol o £vYc gy g€ : e
Reorpoe THERE SRR a3

[Puudy jo syreay daneyenb pue danepuenb uo $)39539 I9ZN1)I9) UIS0HIU PUE AINUEBW I ULSI0-OURU JO (Sd1enbs Jo uedw) dueLieA Jo sisA[euy - ¢ Jqe],
b (- ol 6 Ae® (gt ofm) || el oS qrbie)e” € TEED K om0 € T (fRee



WA Lo Sdae slial o Sdos p ool 395 5L g 4359 yiud (b 395 B puae il

Agr > g dlaad

Jleis] gda i > digy p3 i dlad yy (old 365 5IL L8 o ]
259U b o it 31 5 (5953 295 B pne s o sine o0y
duglio bl (' Jg2) 395 55 ire ()lel B I i dlass
e 3 ol e 9 28l Jles 5 i olis o jieS (5Kke
3)8 o 4l (F Jgds) b odalie 6l JT 568 S j> oY
ool B3] o oyl s 5l U el 595 S y3 Ve g Ve
9 Mahfouz and Sharaf Eldin, 2007 gl b a8 «cuilis 459
byly b descwlio (bl callas Badran and Safwat, 2004
2SS G polie sy SB (Sfslon 5 liend ((Soid
2 05gar oS gl calio g ol oo 53 Ol 9 oy
ol O Jlidas 5 olS (Siass a3y Galiil sl (ng) ohsd
(Ahmadian, 2006) 53,5 o g ;> yi> 3l

S 4 &> dlaxs

Sbsime yabay jix > aiby dlas &S oy L uilyly 4500
355 5L Ll .cd)5 )3 1S )3 (g 355 lajle 151 cods
395 Bsine oo o2l 1 039 9 35556 blie Jl g (ebd
Mo VFIR Gl el 55,55 35 o ST 931 (Y g2
b 0905 055 ok yales 9 23,5 sl &y s 2 ) aiby sl
(¥ Jodn) sl (o)Ll M3 (59,55 355 p,5olSYD Lo
Chandhary, 4 5bjl, ,> Ehsanipour ef al, 2013 oLyl
ab slaws o ol lis (Cuminum cyminum) s 045 5> 1989
B S ] R K WP ot PR 91 1| S PR P S | RSN
o 38kes Sty b ppabiane joboty 45 ol b3 mae Sluoguas
.(Ahmadian, 2006) cuwl bls)l )

gy 4> 4D dlasd

395 sl jlos 5l cov gyl pine yobas digs y> &l shs
Oiore 9395 U e Sl Ll .c8)S )L5 (ol 39595 g ()39
L (Y Jods) ccisls ashjly asg ;o aib slaws (gl sxe il
2 ash ol (gaum 2 WIA iuli8l o)5g,00 368 p,5aLSYA 3438l
2l 90,55 LSV jlaw (p 0 odaliie Jald 4 Coud g
b 3ot 358 bl a9y slol MBI ()55 25 365 slless
olalS ass o b sl iuliel cely iy aily dhaws ol58l
Akbarinia et ) Cuolige 5,Sles (iul58] )3 9 0sd ol > e0lgils
ey ash ol (Bli8l cely ol 35595l B s L(al., 2004
(FJgi) 0,5 4iLj,

5 dob oy i 3 aib dlaws gy gla)l 50 59,05 268
35Skos 5 Soodsn g ol il 2 Sles i S g 5 g iy
2 &S Iy b ao S Jlis! maw )5 (g)h pxe I sl
Cubldy (asls g alb)lin y5g gy jd i dlad (o )8 dBlu dlaw
Sl 0939555 5 o 29556 Blite 1.cubls (g o stna 55T
D95 )l gne (598

Je 81.65)‘

A o dig glal oy yiaS A 0 L Sl duldo
P 059 S o eSVO Jlos 4 laie o cp e g 20l slas
039 355 pSPSVO Jlasi > dgy gl (Y Jpia) ol S
P LSD Hlos 4 Comd duo ¥/ Vg ol Hlos 4y Caws o 0¥/
P okSBe 9 V0 slajle e adl ol (Lt (I8l (g
SN LS 53 ()39t 5 9 LSVO 9 B0 (ized 9 (595
3 0Ll ety eli) (WSl dulie sl 293y ()bl
L asg glasl (ioliol osims ylis ol 26551l calises (slaylass
o 3 B2 5] (358 290 (8 399l Bpmn liee (a3
odnlito S )5 (o 355U 3T+ Jlass o ol (st g Sl
Hlosd 4 Gl 1o )d0F /05 2ol Hlog 4 Cuns duo DV/A &S 0
buwlgas 35556 5V 9V slojlas ccaily Lioliel 2689l o5Y
oS 2ol (P Jgio) 18,5 )15 1S )5 (5 g 1ald Jlos g
ot 816 o] e > Lol oo 51 o (gl ol 39008
9% 2ol jleg xS Ay 1A (Singh and Chauhan, 1994) ¢l
Mahfouz and 4 Ehsanipour et al, 2013 .ccuws ,LLasl jl
Oy 365 Linlidl b «S” 155 S samlive 35 Sharaf Eldin, 2007
bl ili8l Sbl ag glas )l ald 3657

S8 dBlw dlaas

WU Coos gyl ine yobdss olS 5 oy slaasle sl
Jlite 5l 5 555,55 oS Ll oS )15 ol 255515 (slo o
395 sine ALl (058 Sadli sl 4y 395 9 355 5L
lass g5l 258" iulal b as ol L b 15 Slee duanlie (Y o)
2 o 355 5V Gl B(F Jpas) cl Sl e Bl
008 sald & Caus (o8 dBle o 2YVA il cely S
olol M3 S p3 ol 3556l (5Y g Ve 5,8 oy ]
ole 3+ Movaghatian and Siahposh, 2011 .c il 5554
Cood 1y gy pme pusd oS &ljly o o )8 Al oS Wdges
ol 4zl oyl Blize 1 g JT g (oliowd 598 slajlos sl



IYAB (howmo) F o)leds F o el nl (o£y) Sleciungiy 4 pits VAL

*An1qeqold Jo [9A3] 9%,G 18 JUAIIP A[JUBDIJIUSIS JOU Ik 1S9) UBdUN( 0} SUIPIOIIL JOPS] WIS [JIM SUBIW UWIN[OI YLD U]
o @l b0 AN g (|9 < ol o e H e (D €150 o0 e o o o FRC o (e

BRLGE B6T0S1 or'e BIL6LS BIGTT 18'6C L6'6 ®99'78 SL
e HovE B LY P LEE 40596 ®60°CC 18°6C L96 qe 6518 0§
BT9€E BTT IV see B91'TSS BEOIT 8T ST 98'8 99 9¥°08 ST
q68LC qzI'LIl yT¢ q96°89% q60'61 ¥S+C 606 9L8L 0
(.ey 3y)
JIZII)I9Y UIS0NIN
she ELO
B8] LE B60°6S1 e19¢ BLY' 896 £V 1T BIL9T BO0' 11 B00¥8  0€
BIL9¢ BOTYSI BEO¢ B66'LSS 16'1C qe LG'ST 9 6L'8 q91'18 0T
B E€6'SE B16°0S1 B09°¢ B 8y'TCS €1'ee qe0°se qe LL'6 q6e08 0l
q0¥'1¢ 96868 qI¢6'C q€6 98y s1oc q9QeI've 970'8 066'LL 0
(.ey uoy)
dInuew dIUESI0 oueN
e ae g
(3)
Jueyd @Q (3) daod d (ud)
Joysdm Aiq 10 EWMM i 0001 wwﬂm_ s jyuerd 1 coo«m Mo ON [Pqun.xd vea«m M.w ON yuepd sad pPquin o ‘oN puerq _ESM«%ﬂ ON I
Eev . : fveqee ey LV Cjew ¢ < covjc &t o er fYiemer e Cen3

i MO Lok 6O Qe
60 e o ’

SIIZI[[)19) UIS0.)IU PUE AINUEBW JIUESI0-0U0U Aq PIJIIJJe [Puudj Jo syrex) danejenb pue sanenuenb jo uostiedwod suvdp -4 9 qeL,
b 3o g omym 507 6 ST (f[Ae oo X sbe P ek o € 600



s

08 dos gl o Slos p oold 295 95L g a9y (2 liowds 095 B ppan I

YA

*Anq1qeqoad JO [9AI] 946 e JUAIYJIP APUBDIIUSIS JOU Ik JS9) UeduN(] 03 SUIPIOOIE 10J33] AWES YYIM SUBIW UWIN[0D OB U]
o @l mEQ AR gp 0|5 < orrl o @y K e (A0 i@ o (5 o oo o FRcC o e

€0L09 €9t'6C ecTI¢E (44 € 09'9€5C B 78LSE B €9 I¥01 SL
B60°6S BT86T BLT 6T srec B 8I'LSYT LR R34 B Tr'9001 0S
qLEYS qzl'LT T LT 91'6T B 0V'¥8€ET B £T9¢E BEGLLG 94
88’y dTL'TT O€1'IT 0€'6C qLI'LL6IT qL'88LT 909118 0
(,.eq 3y)
JIZI[IIRJ UIS0IN
sba 6E0
€8y’ €9 B61'CE B6T 1€ 216°8C € 81'80LC B0'88LE BL86L01 0€
BIT'E9 BIOIE BIGIE 960'6C € 88'€09C BETLIE B 142901 0T
€90'19 BIY'TE q59'8¢ qTT6T B 60'vPST B Te6S¢E €80'6701 01
99¢€'0¢ q16'C1 dSY'LI € $0'0€ 9 0T66¥1 q€0¥1IT azl'1¥9 0
( ey uoy)
dINuewW JIUEB3I0 OUBN
sbe ad oo
1659 o arnen” (oY By) Com STE55 o€ o€ ( ey By)
PR— LS s TIDDS M g PPk
Q agen] b
el zorsic e Fors‘e e cpev PR N luaen ‘¢ qe < >3 < qev

SIIZI[1).19) UIS0.1)IU PUE JINUEBUI JIUBSI0-0U0U Aq PI)IJJJ & PUUdJ Jo Syen) dane)enb pue sapenuend jo uosLredwod suLdJA -  9[qe) panunuo)

(Sev Sré( 3~ AT oo 5077 € 57 Cf A pom e beq ) q o € AEEO



IYAB (howmo) F o)leds F o el (o£y) Sleciungiy 4 pits VAY

il (S by (F Jgie) cbly cdo ol Sty 556
Sloslarwl o LS jlulals HUly snias lis Sis oole poss
S ool AJgs sly o 5 2he dlge oy pulas e Jolge
obis Mirshekari and Farahvash, 2009 3.0 gols il e
oadld hlisl 5l sl Wlgh e digy Sid (5 Lilidl &S 0l

8l Jpase 1d) Cop Gialidl a3 9 S

Sjlgnr 3,5as

B 39rs 355 g o 25 b o Sysels 2 Skee
il Soglen 0,Sles p 6y gime il bl lize 1 ecd)S
555 £,55LSTYD Bpns a8 o Lis b (ko duslis (Y Jss)
s s Sl 3 Shos 20310 il sly i
Oiare 395 slales plow g )5 oLSTD jlasd (05 Sald
el o 365 Y Bpan .l 399 (gLl B3
O A Al 4 Cons Sojglam 3, Slee (gduo 2FYIA )38
939 (& lal BMB] als 36 56L (slajlos plo g o)+l
Sharifi 4 Moradi e al, 2010 Lk}l zobs . ¥ Jgss) coslys
»etal, 2003 Akbariniag «Ujl, oLS ,> and Haghnia, 2008
(Cuminum cyminum) w0y ,> Ahmadian, 20064 L3;
8l il SGielan 3 Slas ol 3657 iuli8l L aS oy L
by el Jae bylyd gcanlio o a0 o L diwe (yl
3y Shos I3l ol Jlises 5 52 52 olass a5 g it (oo,
22,5 So5dge

o5 3 Slos
Cuoddy a3 Slas 5 K5elgn 2l MBI 08" 5 Slas
Cond |y (68L5 5 S ) 0sd A5 (S90S (s Solas g el
oo A e (gl By WL &S Wib s olS golaidl e
25U cov ()b ne yobas ol 3,Slec .(Ahmadian, 2006) 54
ol Rl STl d)S )13 (ol 395956 5 (5955 395 sbaloss
dglio (7 Jpin) Cbl olS 5 Slos 1 (g )bisine 3 358 5
Sl 555 355 oS3 LSTO Bynn o o L5 oSl
Hlad cpm 0l Al 4 Caws oS 5,Slas (sio OV /5 )58
s92g Slel BB (59,25 355 slasla s 5 S glSTD
Gl P ili 8l ccely ol 5589k Y e O s iy
laslos plaw g 5+ jlawd o b dald & G oS 3 Slas
el ol 398 (F Jgdo) cuslis 3gmg (g lol 3] als 56855
9 dlg ;0 ash ol wis jd i ol « Sjglan 3 Slas i58l
S Ay pilius al Wde iolislecplply )5 50wl 5 Slas
Al 392ge0 1) (65 oS 2)Slas o Cunl (g (slapll

2 a0 ol a0 ) DWW/D iolidl el 2589l (Y e 2938

o 2558L slajlas b g jlesd (pl o oAb dald 4 Cuns Gy
cewbio 4udi el o> 595 5L sl dg3g (5Ll OS]
Ay e Giali8l oS ) |y A5 g (S ju 455 5 00 nady
oS, Krishmamoorthy et al., 2000 clislsl slaasl
Salem and Awad, 2005 s (djowan caraway): Ls; o,
il 93 y» &S (Coriandrum sativum) 35S gyl oS (49,
ab olasy a8 ob s wee G5l L edlglen o b i edlgls

8l Il (el> 395 9 (59 395 (19381 L L5 >

aild,l32 o5

ol olS il )90 Jsb g Cuxdg oniad lis aib,lia 54
a8 g 099 (SWB) (wogad b)lia (59 Slas clial (e
Sarmadnia) 5,5 e 5,3 laes balys 5 sly; Jelge 13l cou
WU cov ()b ime ysbay aibl5a - .(and Kochaki, 1999
9 2la @595 395 Bpas )5 )LE (sl 395 6L sla)lows
aSbylin iyt sibasine HagS 5L L ol Pl Bpmo iz en
039 359U GBI L &5 ams oo (Ui ¥ Jgdo (Y g2) ol
o 2PV el 5556 5V e Lilial bl iul58l 4l )l
g Ve Byrae )5 sald 4 o &bl )l (59 55 il
Jass & Cams b l3m i3 Gl 5> £ (b 3 BL Y
Yl a8 wisb Lo Moradi ef al, 2010 .cuils s8¢l 5) -
oz Sblia ojg 53 (Fia I Bl Hh 29Sess e
O &S Wdged odalive Jamshidi ef al, 2010 g yoguusce
ST aibyli (59 5k 51 JT 055 g (alsenss 355 b 85 e
U j5 Akbarinia ef al, 2004 .05 sxalie ()l e s bl
il Slo ol ablie ()39 1) eleesd 355

Gy SWS 9 F 09
P S S g 5 oy 3Slas p 5955 38 5 38 5L b
ol s Lol Jolize 31 Lol sl ine o35y Jlain] e
059 SioydV /89 V[0 ili 8l (Y Jads) il jb bre Claw
0390 355 S hSTD (3933 L ald & Cons &gy 5 g SuiS
Oiaris 395 slajles plo g p)SolSVD Jlo (o 05 oaalie
059 oialidl cael aly 365 95b 8 pan Lol 393y (gLl M3
il el 258 5L ) (938l 408 Wiy By 5 g SS
O o el ) Cod Dy 5 g S )9 (g0 ) 3PVIA 5 FY/A
il D93y (6 ylel M3 ald 355 5L (sl jloss pol g jles o)
el (olea pbS 2 (595t p SISV 9 3959l ()¢ (3938
PHS 1 5 e g 0D &by 655 5 5 S g el



VAY o o slizl o Sdos p ool 09553l g 4359 yiud (oliouid 395 B e iy

Sosolon g 4l 5 Shas 59555 395 CByume b a8 3y yLis Liole]
b 58U cov cuiby aslis bl w4l )b gxe i3l

&b 51, bl 5, Skos

AU bl il 3, Slae 455955 398 5 o 25 5b
9355 9L bilate 51 Lol ccuily aopd S Jloss! o j3 (g cixe
dglio (Y Jgin) 2t ) g ailyjly usbil 5 See 1 (g 55
0y Slas Ginlidl o (y5s i Glulisl a8 ol ol b 1Sl
Camund 2o yVAF g VA iy Abjly odng)y ;S0 9 ab Luill
olel BB 59555 p,ShSVD ¢ B+ (clajlo o b Amlid
slaylos 1o asbjly Guilel 5)Slas 1Sl duglis bl gog
Olie i3l Lo Sloe (i158) onimd L sold 345 g5l calises
5y Slas Ginlidl el 35 S5l 8 pnn g (ob 35855l Bpuas
Cans o) VOY 9 FYIY iy ibjly (adog) ;S0 g al Luilal
2 #9556 Vg gy pSkSYO Ll A5 als o
polde g 02,5 bl uilel o Slae Gol58l cely oleasa pbs
il bl 5y Sloe iuli 8l ()b sxe )ul) phs” o YL
4, Khan ef al, 1999 bwg ol (o)i5 51 S 50 (F Jsia)
o 0,L3) s lewds (s dgS 13l cow wilijly uilel olise Lialél
U35 35 Mona et al, 2008 5 Kapoor et al, 2004 .l
39350 a1y Luill 5 Shos yial3dl o JT (cladgs oS 255,
o= 53 590 365 g 395 93l B yume 3l odel oy @ ol L o
i calbs ikl

& 35 4o

PS8 (39, 395 )T ShSYO 9 (sl 3959l (Ve By

g oLS ash 5, Slas (S fgdgm 2y Shee i3Sl el ol
jloss cpl 5l plaS” ya 51 YL polde L000,8 &bl (sl 5, Sles
Be 31 595 295 RSSO e il 3 Sles (58l
Ol el Sojglon 0, Slas ilidl g 5 Sles (il g
2 ash ol gy ) i sl il b gl 268 b aily 5 Slas
a2p LS caby (adls (il el alblia g 5 9
inlejl ol )3 addllas 590 Slas ) lnyles blie 5l a8 pla
355 Ly (b i (slodsS pls b o pie i o A )l st
Cd)S Al (e s 90 4o |) (9 (olend
olS > (Jp8 JB (A4S 5 (o5 3des (b 3959l 5V By
Sl lie piSole g & Bl My Sl 29y
OV 5l Sk palie Brae g 0dd &gy (plend (sadeS
Sl 9t 5 0 Soe uli8l j5laiedy iS55 (eld 3655k

@ bjly , Sharif Ashor Abadi, 2002 <l islejl .oyl
» Salem and Awad, 2005 4 l; , Akbarinia et al, 2004

L1y olS 5 Slae iol58l 3.5 (Coriandrum sativum) jouis oLS
S LS (2 3957 5 (598 295 I3

&l 3 Slos

(salaBl > Shos) als 3 )Shos 35955 355 5 (ol 255 5L
Jolize 131 Ll eils wod s Jlois! o 53 (65 sime 3l
gl (1 Joaz) Ml )b dine &b 3 Slas (595 9 295 41
Sl 55535 355 oS3 LSO Bymn o o L5 oSl
e oy A el &4 Caws b 5)Slas (sio )0V /0 58]
s92g (s)lel BB (55,55 355 (slaylasd s 5 p)T5LSYO
Gl ) DPVIE ili 8l el ol 35S 9l pY e OB s iy
Glaylos plaw g Ve jlad o i ol & Cod &l 3 Slas
5 oD sladgS (¥ Jgdo) cusls dgzg (o Lol BMB] by 56855l
3y Slas iol3 8l ol Jlisay g a9, @y slaws Lial33l b 5955
Db (sold 355 e il 3 Slas ]38 el wlatuilyy G 5g)am
Sl Go9re w9 Sp9p8 polis I )l P8 o yiwd
2 Ay Gl aoe )5 g Ady) Ay kuylyd dee b ol
el oS (S by iolsl cplcasb saled o 0 1) 5k
Eome 3 5 03 Lol 153850 (59l 5 St slaalh Ay
&l b ol @l b e phlidlash o) Sles
Sharif « 4LJ; ,» Krishmamoorthy and Madalager, 2000
02wl oLS ,y Tabrizi, 2005 g <L jl, » Ashor Abadi, 2002
L ;o Ahmadian, 2006 .cuib calles (Plantago psyllium)
U 4 3Slas (oo 355 45 2903 (il o5 S5) (s
Do o AoV lied ()b ixe inli 8l cely g ariliS
oil38l' L sg s 4L o Mirshekari and Farahvash, 2009
s ign Sl gl oS s 3,Slac s

C‘w’s‘brg ua:o.l.w
JERUPSTE S N P VS IS S - O (K g
WU coss ey jasls aS Jb b ey (asls
Jsiz) 8,55 )18 0S5l b of iz 3l g )39y 595 B
Hlie 31 5 oo 56 oo cuthyy adls S pl 4y 2 b (¥
Loly i 50 asbly ol a8 aimd o b el 48,55 )15 )]
Ay 995 (pmgid Slye 51 A5 Lo i ot (sl 355 oglize
sl ay ash cowls 5 0l (plan] S 5edan 9 asb 3 Slas
1038 (515 e (S NS (o (SN2 p ol slapls
Co 58 g 039 S 4l Cov lalS cuthy jasls o
s (Ahmadian, 2006) 5,5 o ,l,8 lao Jolge L0



IR0 csbiamn F ojlods AF alr ool o1y3 Sleeegdy 41 pis  VAY

Coles Uy Gimgh oyl &S g yiscy ol jlyae; 0aSing gy Dgud 0 dpogd

ol plogl ayyaescy 5 ol (lyae; ouSiidghy (gaixe g g0k

235 o S5 dilogens ol &l 5wl

Slooalslofl g acyio GLulis)lS 5 couly) il dhwsipy

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Abdallah, N., El- Gengaihi, S., and Sedrak, E. 1978. The effect of fertilize treatment on yield of seed and
volatile of fennel (Foeniculum vulgare). Journal of Medicinal and Aromatic Plants 33(9): 607-608.

Ahmadian, A. 2006. Effect of irrigation frequency and manure on the quality and quantity of cumin. MSc
thesis. Zabol University. (In Persian with English Abstract).

Akbarinia, A., and Tahmasbi sarvestani, A. 2003. Effect of different feeding systems on yield and essential oil
content of seeds Ajowan. Journal of Medicinal and Aromatic Plants 18:79-89. (In Persian with English
Abstract).

Akbarinia, A., Ghalavand, A., Sefidkan, F., Rezayi, M., and Sharifi Ashorabadi, A. 2004. The effect of
chemical fertilizer, manure on yield and essential oil content of seeds Ajowan modulator. Research and
Development 16(4): 32- 42. (In Persian with English Abstract).

Badran, F. S., and Safwat, M. S. 2004. Response of fennel plants to organic manure and bio-fertilizers in
replacement of chemical fertilization. Egyptian Journal of Agricultural Research 82: 247-256.

Baybordi, Y., Malakoti, J., Amirmakri, H., and Nafisi, M. 2000. Production and consumption of chemical
fertilizers in line with the objectives of sustainable agriculture. Publish Agricultural Education 97 PP.

Black, I., and Dyson, C. 2008. Thirty years of change in South Australian broadacre agriculture. In Global
Issues, Paddock Action Proc. 14th Australian Agronomic Conference Adelaide. South Australia, Australian
Societa Agronomic. 21-25 September.

Chandhary, G. R. 1989. Effect of nitrogen level and weed control on weed competition, nutrient uptake of
Cumin (Cuminum cyminum L.). Indian Journal of Agricultural Science 59(6): 397-399.

Darzi, M. T., and Hadj Seyed Hadi, M. R. 2003. Evaluation of agronomic and ecological issues of chamomile
and fennel. Olive magazine 152: 42-49. (In Persian with English Abstract).

Ehsanipour, A., Razmjoo, K., and Zeinali. H. 2013. Effect of nitrogen rates on yield, yield components and
essential oil content of several fennel (Foeniculum vulgare Mill.) populations. Iranian Journal of Medicinal
and Aromatic Plants 28 (4) 579-593. (In Persian with English Abstract).

Fitzgerald, G., Rodriguez, D., and Leary, G. O. 2010. Measuring and predicting canopy nitrogen nutrition in
wheat using a spectral index. The canopy chlorophyll content index (CCCI). Field Crops Research 116: 318-
324.

Jamshidi, E., Ghalavand, A., Sefidkon, F., and Goltapeh, A. 2010. Positive effect of fungi Piriformospora
Indica on fennel yield, yield components under effect organic matter. Journal of Agricultural Science and
Sustainable Production 7-14. (In Persian with English Abstract).

Kapoor, R., Giri, B., and Mukerji, K. G. 2004. Improved growth and essential oil yield and quality in
Jfoeniculum vulgare Mill. on mycorrhizal inoculation supplemented with P-fertilizer. Bioresource Technology
93:307-311.

Khan, M. M., and Azam, Z. M. 1999. Change in the essential oil constituents of Foeniculum vulgare in
relation of basal and foliar application of nitrogen and phosphorus. Journal Plant Nutrition 11: 2205-2515.
Krishmamoorthy, V., and Madalager, M. B. 2000. Effect of interaction of nitrogen and phosphorus on seed and
essential oil of Ajowan (Trachypermum ammi). Journal of Spices and Aromatic Crops 9(2): 137- 149.
Mahfouz, S. A., and Sharaf Eldin, M. A. 2007. Effect of mineral biofertilizer on growth, yield and essential oil
content of Fennel (Foeniculum vulgare Mill.). International Agrophisics 21(4): 361-366.

Manafi Molayosefi, M., and Hayati, B. 2010. Production and export of medicinal plants, advantages, problems
and solutions. Proceedings of the First Regional Conference on Marketing Medicinal Plants Kurdistan. 145-156
(In Persian with English Abstract).

Mirshekari, B., and Farahvash, F. 2009. Lrrigation management and Nitrogen fertilization in Fennel in a semi-
arid climate quarterly. Journal of Medicinal and Aromatic Plants Research 27(4): 541-550. (In Persian with
English Abstract.)

Mona, Y., Kandil, A. M., and Swaefy Hend, M. F. 2008. Effect of three different compost levels on Fennel and
Salvia growth character and their essential oils. Biological Sciences 4: 34-39.

Moradi, R., Rezvani Moghaddam, P., Nasiri Mahallati, M., and Lakzian, A. 2010. The effect of application of
organic and biological fertilizers on yield, yield components and essential oil of Foeniculum vulgare (Fennel).



YAS

w0 yShos 61351 0 yShas 5 0ld 09553l g 459 i o2 leondd 395 B pao Sl

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Journal of Agricultural Research 7(2): 625-635. (In Persian with English abstract).

Movaghatian, A., and Siahposh, A. 2011. Effect of integrated nutrient management and yield components of
Fennel. Journal of Agriculture 37(2): 113-126. (In Persian with English Abstract).

Omidbaigi, R. 2007. Production and processing of medicinal plants. Volume 2. 4th. Edition. Astan Qods
Razavi Publications, Beh Nashr. 438 pp.

Picard, D., Ghiloufi, M., Saulas, P., and Tourdonnet, S. 2010. Does undersowing winter wheat with a cover
crop increase competition for resources and is it compatible with high yield? Field Crops Research 115: 9-18.
Salem, A. G., and Awad, A. M. 2005. Response of Coriander plants to organic and mineral fertilizers
fertigated in sandy soils. Egyptian Journal Agricultural Research 83(2): 829-858.

Sarmadnia, GH. H., and Kochaki, A. 1999. Crop Physiology. Press Mashhad University Jihad. 400 PP

Sharifi, Z., and Haghnia, GH. 2008. Effect Nitroxin biological fertilizer on yield and yield components wheat
Sabalan. The National Conference of Ecological Agriculture. Iran. Gorgan.104-108. (In Persian with English
Abstract).

Sharif Ashor Abadi, A. 2002. Effect of organic and chemical fertilizers on yield Fennel. Journal of Medicinal
and Aromatic Plants in Iran.7: 1-26. (In Persian with English Abstract).

Singh, R. V., and Chauhan, S. P. S. 1994. Response of barley to the levels and sources of nitrogen with and
without zinc in relation to yield and water use under dryland conditions. Bhartiya Krishi Anusandhan Patrika.
6: 43-48.

Soltaninejhad, F., Fallah, S., and Heidari, M. 2014. Effect of different sources and rates of nitrogen fertilizer
on the growth and biomass production of purslane (Portulaca oleracea). Journal of Crop Production 6(3): 125-
143. (In Persian with English abstract).

Sumner, M. E. 2000. Beneficial use of effluents, waste and biosolids. Communication in Soil and Plant
Analyses 31:1701-1715.

Tabrizi, L .2005. The effect of moisture and manure on quantitative and qualitative characteristics of Fleawort.
MSc thesis. Faculty of Agriculture. Ferdowsi University of Mashhad.

Wagner, H. 1993. Maximizing seed yield and important components of Fennel (Foeniculum vulgare). Seed
Science Journal 95: 114-117.



Iranian Journal of Field Crops Research Olnl =) sletwg i 4 pis
Vol. 14, No. 4, Winter. 2017, p. 775-787 i YVO-YAY .o AYAB s F olad IF al

The Effect of Application of Nitrogen Fertilizer and Nano-Organic Manure on
Yield, Yield Components and Essential Oil of Fennel (Foeniculum vulgar Mill.)

S. Khoshpeyk'- R. Sadrabadi Haghighi*’- A. Ahmadian®
Received: 24-11-2015
Accepted: 09-01-2016

Introduction

Since discovery of food, clothing and shelter, human wanted to improve their physical sufferings, and using
experience separated toxic plants from non — toxic ones and medicinal herbs from non — medicine. Medicinal
herbs are agricultural products which have a very important role in the health of people in society. Among the
medicinal herbs, fennel with scientific name (Foeniculum vulgare Mill.) traditionally was used for treating
problems such as Inflammation and Cramping. Now, one of the main objectives of the modern agriculture is
decreasing the consumption of fertilizers and greater the use of organic fertilizers especially livestock fertilizers.
The use of organic fertilizers in nano-dimensions can absorb the nutrients needed to plant. Better use of nano-
technology for producing organic fertilizers, suitable for recruiting plant can help plants in variable
environmental conditions and be effective in the growth, quantity and quality performance (Sumner, 2000). By
the considering the same management of organic and chemical fertilizers consumption especially nano—organic
fertilizers, is of great importance and necessitate further research and consideration in all kinds of plants, medical
and aromatic herbs and plants in particular.

Materials and Methods

A factorial experiment, arranged in a randomized complete blocks design with three replications, was
conducted in the Saffron Research Institute at Torbat - Heydarieh University in 2014. The geographical location
of the experimental station was 35° 20" N and 59° 13" E with the altitude of 1450 m. Factors, including
utilization of nano-organic fertilizer in four levels (zero, 10, 20 and 30 tons per hectare) and nitrogen fertilizers
application in four levels (0, 25 , 50 and 75 kg per hectare). Each experimental plot was 3 m long and 2 m wide
and contained 4 rows with 50 cm distance. Seeds were directly sown by hand in late May. First irrigation was
done 10 days after seedling emergence. The rest of irrigation was done every 5 days. The spacing between plants
were 20 cm that was achieved by thinning plants in 3-4 leaves stage .Weeding was done manually tree times.
Fennel harvesting was done in early September at the time of physiological maturity. At the first five plants
harvested randomly from each plot for measurement of plant height, the number of lateral branches per plant, the
number of umbels per plant, the number of seeds per umbel, the number of seeds per plant, weight of 1000 seed
and fresh and dry weight of plant. Then for measurement of biomass, grain yield and harvest index, one m™ of
center of each plot was harvested. Seed and straw essence were measured using distillation method with distilled
water by Clevenger apparatus. The data was analyzed using the SAS software. Means comparisons were done
with Duncan’s multiple rang test at 5% probability.

Results and Discussion

Results showed that height, the number of lateral branches, the number of umbels per plants, the number of
seeds per plant, 1000 seed weight, dry weight, seed yield, straw yield, biological yield, harvest index, and
essence yield were affected by nano-organic manure. Nitrogen fertilizers had significant effect on height, the
number of seeds per umbrella, the number of seeds per plant, plant fresh and dry weight, seed yield, straw yield,
biological yield and essence yields while the number of lateral branches, umbels per plant, seed weight and
harvest index was not affected by this factor. The interaction of nano- organic manure and nitrogen fertilizer had
not significant effect on the measurement characteristics. While the application of 10 ton ha™' of nano-organic
manure or 25 kg ha™ of nitrogen fertilizer could increase biological, seed, straw and essential oil yield, higher
amount utilization values of each treatment had no effect .Consumption of 25 kg ha'! of nitrogen fertilizer
increased seed yield by increasing the biological yield, while 10 tons ha™ nano-organic manure increased yield
by increasing the number of umbrellas per plant, number of seeds per plant and seed weight.
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Conclusions

In general it can be concluded that consumed 10 ton ha-1 of nano-organic manure can be an appropriate
alternative for nitrogen fertilizers in fennel and probably has less adverse effects on environment.

Keywords: Biological yield, Harvest index, Number of seeds per umbel, Number of umbel per plant



