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Table 1- Soil physical and chemical characteristics of experimental location

o) Seplcale o (Pm) el (PPM) yiand (%) I o395 (D) JSMos S cay
(Fo 2 ot ;ﬂ_"' Potassium Phosphorus Total nitrogen Organic carbon Soil
EC (dS.m™) (ppm) (ppm) (%) (%) texture
3.21 7.24 135 13.2 0.063 0.59 Y
Loam
CowgneS 0059 9 S35 S35 (lond Cluogas —Y Jgu
Table 2- Chemical characteristics of cow manure and vermicompost
S PSSy lan . ST N . ;
i doww] ( ;o) (%) sty (%) yhuusd (%) IS oj95 35 g9
pH 7RI f”’ Potassium (%) Phosphorus (%) Total nitrogen (%) Type of fertilizer
EC (dS.m™)
6.8 6.1 1.1 0.09 0.57 il
Cow manure
6.9 5 12 13 13 oS 9
Vermicompost

(Malakuti & Tehrani, 1999) S1& g051 (wlw! 32 U5 jow CoiiS (51 (5355 Anogi —Y Jgio
Table 3- Fertilizer recommendation for vegetables cultivation based on soil analyze (Malakuti & Tehrani, 1999)

fv.*.-*-\-’b'-' . o et
Potassium J 9P
Phosphorus Nitrogen
iy Ollgas 53 05 ko) eameliy 7 Sl g PeS ) sy S
(65 )3 0 )5'5kS) (5 5hs (65 )3 0,5 9kS) (05 5ks (b (22,3)
Potassium sulphate Potassium Triple superphosphate Phosphorus Urea (kg.ha™) Organic
(kg.ha™) (mg.kg™) (kg.ha™) (mg.kg™) g carbon (%)
200 <150 150 <5 500 <0.5
150 150-200 100 5-10 450 0.5-1
100 201-250 50 1-1.5 350 1-1.5

0 >300 0 >1.5 250 >1.5




IWAY il ¥ o)lod F Al 1(55)9laS oulidh por 2155 YA

9 S 5elon o I Ciliteo SWd9S 15 ot S (29,15 0L (oaingy SBaS LS (B 2 (Ola o (k) (il g &30 s —€ Jgaa

[

Lo

Table 4- Results of analysis variance (mean square) of some coriander vegetative growth parameters as affected by organic,
biological and chemical fertilizers

) b’slo.c 5 53 ,Sdos ..
7 aBlw 5 3,Slos 7 ool 4L dlass ) a2 i
Js ge ; Oyt @alio
Stem fresh : Number of lateral W13 -
Total fresh yield Leaf fresh branch Plant df Source of variance
weight yield height
1480196.0™ 22207.0™ 1229993.0" 0.2% 4.4 2 "_’“ ,
Replication
1985383.0" 77042.0" 1522144.0" 3.07 16.2" 11 ot
Treatment
Jlos X185
753777.0™ 52222.0" 445582.0™ 0.5™ 8.0™ 22 Replication x
Treatment
452517.0™ 6796984.0" 10429505.0" 131.0" 822" 1 o
Cutting
ok < - 5 X -
687658.0™ 96005.0 346136.0™ 0.7" 15.4 11 /l"" o
Cutting x Treatment
IS X e
873006.0" 39067.0% 1288426.0™ 0.2 5.8 2 Cutting
Replication
456012. 23931.0 325978.0 0.4 5.1 22 ks
Error
} . . - - 71 £
Total
Ol kS g
18 20 19 16 9 - o R yE
CV (%)

Sobgre pis g doyd gy 9 S Jlain] e 53 s pxe ol NS g 3

** * and ns are significant at p< 0.01 and p< 0.05 and not significant, respectively.
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9 S 3 Gid Sl 3 Sy Dygo & (g 395 hile g CBlS
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A plosl oy gy Jleis] a5 (Sl (glasely w905

ilas 5 Sy oSS 5l Gy 9 udloyy ol IS (alS 0055
3ySdos (s jglate 43S (e JS g Bl Sy 55 Sles
L ool 50 celw YF Gde 4 alS cladiges lo S Suis
5 a0y (650l g a8 )3 )8 0,8 e and Ve glod
G S s ) 0l St @Bl Sy ppS B e pilal 3,Skae
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Table 5- Results of mean comparisons of some coriander vegetative growth parameters as affected by organic, biological and
chemical fertilizers

5 aBlw 45 S > ools as L dlawy dig sli5,)
» » »y LRV P EW,
(U2 3 0 )55ks) (iS22 0 )55kS) (LU 3 0,5 kS) oS (oo 5l)
Total fresh weight Stem fresh yield Leaf fresh yield Number of lateral Plant height
(kg.ha™ (kg.ha™ (kg.hah branch in plant (cm)
5
3982.00* 912.00™ 3070.00™ 4,50 27.10° d
Cow manure
3644.00% 607.00° 3037.00™ 3.67%f 24.00% ““”?‘5 9
Vermicompost
4696.00° 795.00%° 3900.00° 5.20° 26.10™ ""““‘“ ”f. )
Chemical fertilizer
3337.00° 675.00" 2661.00° 3.17¢ 23.00° {’“J’“’”
Biosulfur
‘4
343800 677.00%° 2761.00° 2.83f 23.70% )*”S”’,
Mycorrhiza
35355 — ysilgsn
3137.00° 813.00® 2324.00° 517 28.00° Biosulfur-cow
manure
CunggaS s0)9 = ssilgmsn
3319.00° 654.00" 2665.00° 4.17%¢ 24.10% Biosulfur-
vermicompost
stbrord 395 = yslgwgn
4076.00°° 835.00° 3241.00® 4,83 25.90%° Biosulfur- chemical
fertilizer
985358 = 132,550
3077.00° 711.00 2365.00° 4,337 2450 Mycorrhiza-cow
manure
‘ CusgraS 0y9 ~ 13255500
3935.00% 812.00% 3052.00% 4.00°% 25.60°* Mycorrhiza-
vermicompost
‘ tlosd 395 = 132)550
4691.00° 941.00° 3751.00° 4.66™ 27.10% Mycorrhiza-chemical
fertilizer
3119.00° 609.00° 2509.00° 5.00" 23.50% -
Control

S50, b (gyld gxe BB doyd iy Jlosinl grdaw p3 (Sl (905l olol iz S ynie By o (sl 457 gty Sl
*The numbers in each column that have a same letter, don’t have significant difference in 5% level based on Duncan test.
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Table 6- Results of mean comparisons of some coriander vegetative growth parameters as affected by different cutting

P59kS) JS 55 5 Shes Wl 5 3 Slos Sy 3 Sles LS s e AL s Dy W] o
b s (62 15 p,5kS) (USa 5 pyfoks) L S STE I i)

s, _ IR P ey IO 2 PP e Number of lateral ro _

Total fresh_lwelght Stem freshlyleld Leaf fresh_lyleld branch in plant Plant height Cutting
(kg.ha™) (kg.ha™) (kg.ha™) (cm)

l

3783.0° 446.0° 3325.0° 2.9 21.8 Js
The first

9

3625.0° 1061.0° 2564.0° 5.6" 28.6° The
second

S8 5085 b (gyld gxe IS doyd gy Jlosinl grdaw p3 (Sl (905l bl pr iz S ynie By S (sl 457 gty dlache
*The numbers in each column that have a same letter, don’t have significant difference in 5% level based on Duncan test.
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9 ol 355 b 12)08e () 395 (il Bpae o 3 9 pgd
sLadsS 2yite 3,018 (slajles g Jgl by o)y o (e
Jsl o s L)) el oty 135500 5 psilguses (s
1 29> o 3 (g B 55 (6395 lajles b s
Bad jeSde s ilidl el ddlllas dyg0 (355 (slojlass
(Y Jgi2)

9 obowd o I cladgS il 5l (eoamio Slallas 3 9SG
Sy gl dlox 1 a9l GalS a8y Gbpasls » gl
Oy 29,3 olS 9 2 (oS 5> sl 485 )13 adlllas 390
CusgeeS 5oy (I 365 e L gy glis) iy o 2b 3155
[(Tahami Zarandi et al., 2010) sal cuwd 4 pgs > ;0 4
)AsL_>9:)l ‘uLo__M.Sy.» ‘L—,)}J?‘J .)9__§ )‘ oolawla ¢
5 G —oy9 JI 345 35 9 (Azotobacter chroococcum)
Csl S Cogb; yin (S g polis ol (Al 3 )b
Darzil et al., 2006; 2009; Moradi et ) 4 oLS glas)l )38l
35U g psilsmnm 5 pSk el o) p cuto 1L JT slasgs
Ady o sk Aond )0 g jud da il el lawd 20 s
(Mohamadi Ariya et al., 2010) . oLS

ol aa LG lani g digy gl85 )

S ()l oS gLyl 1 2 g ilisee (9365 e S
(¥ Jg2) 392 (p=+/4)) Sl gime

ELE) CnyieS g cn e 45 3D (LS b pSSlis Al ol
L odlgwgn () 295 (Al Bpae sby)losi 3 w5 4 Sy
3 45 i) e el Cunds yeilgwon 35iie 3)5 5 (595 395
Wl 4 69 395 b jgilgmgn () 395 (il 30)8 los
duwlio )d (6365 mlio (2t Bpune D9 Wbl Hlo j yidiy oy
(B Jsi2) 2,5 g2 £65)) d d9s00 sl gl 200 )87

aS sygb 4 el Cands pgd cpx 3 (a3lE ol Hlde STus
39 Jgl e Sl i 203 VO (e 4 0l 3 €5 jlade
(7 Jga=)

e 5 S g5, e iy 85 3 s Blize 1 gl
9 leod 355 L 152)050 (S 395 (il 3,8 Jlow )3 9 o9
395 3ydte Bpas slosd )3 9 Jol r 2 0a3LE pl e (oS
2935 slasi 93 nl O S xgb 4 1ol Cewd 4y pilgungey s
(Y Jodn) cuils dgng OS] ssjd ¥V

ols 3L olis Cis p ope s g sluis sl e ]
Joie SSn (F Jpis) 39 (/1) s 508 g ol
355 (il Bpan 5 (olend 395 38 lajlas ) yasls )
~ds5 laylos plo Jg taal Condy (98 365 L yoilgugn
ol 3,8 A8 st ) e Ll e 1 ol
(ol L5 ol dogl a0 3,18 b dglie 3 (355 (slayles
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Table 7 - Results of interaction effects of cut and organic, biological and chemical fertilizers on some of vegetative growth
parameters of coriander at the first cutting

JS 5 2,5des Wl 5 >,Sos Sy 53 Slos 33 ol as L dlans Qg glas )
(2 3 0 59ks)  (USa 2 o 55kS) (LS ;2 0,5k5) ols (e stilw)
Total fresh weight ~ Stem fresh yield Leaf fresh yield Number of lateral Plant height
(kg.ha™ (kg.ha™) (kg.ha™ branch in plant (cm)
: i 5
4244.00*" 656.00°" 3588.00%° 3.66™ 24.90°¢ e
Cow manure
3890.00*" 432.00%" 3458.00™¢ 2330 21.70%¢ “““”{ et
Vermicompost
5030.00° 526.00" 4504.00° 4.00°¢ 21.20%¢ Lfl”“‘“ ”f, ,
Chemical fertilizer
2760.00° 202.00' 2558.00°°¢ 1.66 17.408 ’,"‘J’“”
Biosulfur
. . B
2905.00%" 206.00' 2699.00° 1.66 20.30% ’“’g*”,
Mycorrhiza
ok - o
3581.00*F 563.00°" 3018.00>" 4.00%¢ 26.6"¢ ¥ 355 sl
Biosulfur-cow manure
. ) _ CuwgreS c0)9™ y9il g
3457.00"" 386.00" 3071.00*" 3.00¢" 19.208 Biosulfur-
vermicompost
_ ‘ stband 365 5l gusse
4303.00%° 556.00%1 3747.00%° 4.00%¢ 24.60°° Biosulfur- chemical
fertilizer
_ G953 = I52)55se
3454.00" 598.00°" 2856.00" 2.66" 21.40%¢ Mycorrhiza-cow
manure
_ _ CwgraS c0)57 1529500
3922.00*" 356.00" 3425.00™¢ 2.66" 20.90%¢ Mycorrhiza-
vermicompost
y , stlrond 365 = 152595
4535.00%° 474.00 4057.00%° 2.66 21.80%¢ Mycorrhiza- chemical
fertilizer
3323.00*" 400.00" 2923.00*" 3.66™ 21.60%¢ aals
Control

505,385 b (gl sime BMB] do > gty Jlosn] rbans )3 (5S51S 9051 polsl  cdiiads S yidie By S5 (s &S gt o dlche
*The numbers in each column that have a same letter, don’t have significant difference in 5% level based on Duncan test.

o8, y1as b (Pimentel, 1993) slo o (3L SB > o ady
88 3905 e g 2l pinlej] @l 4 g b 55 g Al oy
Jlos sl 53 5 0392 (m)w5 JT sladgs’ lie yolie (s3]
ol ) scal saalive BB uad 31l 55 Baee Ll @l 5 G puae
LS loj dlold L oy JI slodgS’ o sy oo 515 4y
OLalS (63d) Camdg d9me 2 (il OIS Mg <3S ) 5

A5 Jles!

o3l 2)50 (6355 @lie b pas ) (S lesl b

Co gl Cute Sl g Jgl o )3 355 a9)b olS lis)] it
I b ggmd9e ] 4 Sy o0 a4 D9 (2 (egd 53 yo5 e
Jol8 sl 35 9 N slooss 5 s250 lid jolis (s3]
A3l lej cosdS L Sl ladgS 3 39290 ol )
Byae Jgl Jlw o &S cusl o 55 (Azeez et al., 2010)

500 e LB Ll )3 3250 (3950 5l e 390 (I (slaagS
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Continued Table 7 - Results of interaction effects of cut and organic, biological and chemical fertilizers on some of vegetative
growth parameters of coriander at the second cutting

53 a8 53 Sy S ol as Ll dlaws Y X
# 3l 5 Sy 2l Lo ¢ EW,
(U 3 0)55kS) (ISR 2 0 59kS) (LS 3 0 ,59LS) ols (o sl)
otal fresh weight tem fresh yie ear fresh yie umber of latera ant height
Total fresh weigh Stem fresh yield Leaf fresh yield Number of | | Plant heigh
.ha” ha” ha’ ranch in plant cm
kg.ha kg.ha kg.ha branch in pl
3719.00°" 1168.00°° 2552.007¢ 5.33%d 29.30%° S
Cow manure
3398.00°F 782.00%¢ 2615.00°8 5.00%° 26.30%4 ““‘9“‘5 it
Vermicompost
4361.00™¢ 1064.00*¢ 3296.00°° 6.33%® 31.00% @L““” °5 )
Chemical fertilizer
3914.00*" 1149.00*¢ 2765.00° 4.66%" 28.50%¢ ’_"’J’“”:‘-
Biosulfur
‘.
3972.00*" 1148.00*4 2823.00°¢ 4.00%¢ 27.00% s )
Mycorrhiza
. . $395 — 55
2693.00° 1064.00*¢ 1630.00¢ 6.33%® 29.30*° o Sl et
Biosulfur-cow manure
CusgraS 0)57 398 gugn
3181.00°" 923.00"° 2258.00%¢ 5.33%d 29.00*° Biosulfur-
vermicompost
bond 395 )9l guge
3849.00*" 1114.00%¢ 2736.00°¢ 5.66% 27.00% Biosulfur- chemical
fertilizer
S95355 —I1)55e
2700.00° 824.00¢° 1874.00% 6.00* 27.60%° Mycorrhiza-cow
manure
CawgeoS 0)57 1529500
3948.00°" 1268.00%° 2679.00°¢ 5.33%d 30.30% Mycorrhiza-
vermicompost
oliosd 365 =355
4851.00™ 1407.00* 3445.00* 6.66° 32.30° Mycorrhiza- chemical
fertilizer
2916.00%F 819.00¢" 2096.00°¢ 6.33% 25.30%¢ -
Control

S5 50085 b (gyly xe BB doyd gy Jlosinl prdas p3 (Sl (905l bl cdisnd S yide By S (sl 457 gt o dlacl
*The numbers in each column that have a same letter, don’t have significant difference in 5% level based on Duncan test.

ol 4Lt ol o |y ol glie s 1 b il
ol dwilss ise (Plantago ovate L.) ojye wl s, oS
48d o i ggdg0 oyl b a4 (Mahshwari et al., 2000)
5 099 smly S pddsS Cub )l b (lS e slaodg oS
o125 2ol HLalS 5l (g )lms OIS Ll 53y (slapas L
Mohamad ) 5,5 o3 5,3 olié yolic Gpae b cov el);

(Abadi et al., 2011

S9y = 8395 @l 308 513590 53 0 plol WlddeS )

odd ()35 Sslate @l sg)h LS b 4l sl cis
Mellissa ) 4956 )0b (gyls Glals gy o (ulojl j> sl
s (Matricaria chamomilla L.) 4 gl <(officinalis L.
orloas 365 5018 il 31 (Majorana hortensis L.) 59255 e
9 pok gl ol 018 J o (sl S 3,0yl g 55950
St yeSine alS ls claasls slus Ll s Sl
Abas Zade, 2005; Fatma et al., 2006; Fallahi ) . 3,135
el b sllas K5 (adss gl Jb opl b (et al., 2009
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Cowdy (gleand 365 Bpuao b ddlu 5 Sy 0 Slas ydlds oy i
aS ol oad 335 (Mohamad Abadi et al., 2011) sl
Ol )b 5l afa s sledsS 05y d (aliewd 395 38
OlelS 5> (agy 3y laljdl el (ot po sl ok s
S oiei 45 ol 4 a5 L (Malakuti, 1995) 555 0
ol cnlin ol 11 il Lo lS sl 15 3gmge Lol yuolic
0395 Cmj Gl Colod )3 5 Gwgd bl b dgue Csly paie
.(Niakan et al., 2004) > 0 0LS (gao
9 S 5 0 Sdes p 1hyeSun (w395 3)ite 2 )8 ]
oS Lol 5l ogr 0al 3Bl e pmegd yd g 05I55L e gl 5> 4Bl
B ol 4l 9 15255500 )8 (o 028 bl (e jen dla >
29 03d GblS lp jiud jogad 4 G polis el el
Gholami & ) 155 o waly |, 5 5l 3,90 I Slge ol e
by elal Jolye )0 &S sy o slas 4 14 (Koocheki, 2001
390 520195 150580 )8 9 oy oSS &1 (s jon el colS
555 55 3,90 Ll Slgo &S Il 5 e 4zl 1y ol A5, Lyl
295 G jon Sy 5l ably oo ol sitgd wlp ol oS,
9l oS Ay lalS el ppdge cnl & Cusl 03)5
O G job abaly G (93 53 &S (Jb 53 fwl o S
Lonl b Cunjon )8 5 48)5 JS3 065 4 152)95e )88 g olS
0035 oLiS iy il el olS ) (sl g isllae Lulyd
ol Gyl 515,680 oS cunl odby lis Slalllas gl .ol
9 895 5 yind A5l I Slse anlyd g O JUil 5 G el
gt i 3 oS 51 clblio 5 ST g Sm cusly gl 35
Paradi et ) 3 0 olS 503 9 b, ]38l el ady ) (sl5cslows
.(al., 2003; Arpana & Bagyaraj, 2007

999 Js) U2 B assles g gane
sbajloss (p=+/+V) Joine 51 Sl puibly 458 gl
{F Jsiz) 392 3585 a)l> ol o393y 5 3,8kas 1 (oalol
2545 oL 0393 ; Ylal Bl crge (py 3)90 ($395 @l (ale
S g (oload 395 3ydke Bpan b 5 5 (g Jlde Sl
S og 4 al Canky (oliond 3651 15255500 St 255 (il
Iy 3o p YY (i 4 59530 lajlass )3 (adls cpl e

Sl 9 Sy yb 9 yslas
3y9 5395 Glloss 31 a3l (lis (il )y 4 o5 gl
)u_mfu_:a)‘.)bl_ﬁf)bf)));u)5m)40»>ul:5.)5<\xma.o
Csl gyt 3,90 6295 @i (ooloes L5 (¥ J3a2) 292 o stne
e Sl 58 als Jlag b duglio 15 Sy 5 5 Shes il
PSS Y1) (aloond 355 350 Bpan slajlos > Cio
oD 395 L 1 )sSe (s 355 (il B pmn g (LS
0y Sas oy i (O Jodn) b odnlive (iSa j3 p,5oLS YVA-)
2 38 ice o i o (y5b 4 hal Conty gl 2 33 S 5
@l (5 Joi2) 392 29> 0 5l i 20 VY (liee @ 02 ()
2o Jsl o 0 Sy o Sles Hlade iShis as ol lis lize 3l
Jlis 5 (58 5 2,55k ¥0%) Laloosds 355 3jia pme o
255 s yoilgugn () 355 Bl 3,8 slod 1 5 p9d 2 o o
) 355 Geimen b ol (LS )3 p S5k VEYY) (oS
s LS Eel pgd (2 BMS 1 e Oyl 3 155

(Y Joda) ad a0l jlad b duslie )5 bl 9 Sy o Slae
5055 laless e 51 55 5 edlan 390 (5355 o S
duslio gols (¥ Jodn) 250 Yl pime dBls 5 3 Slas Cito yy
Gy Ly als 553 Shas e it a5 31 L b yeSile
(LS 52 255k AFY) (el 355 b lpsSon (s 355 ol
o V8 e dn jlewd ol 33 jeShe Ladli e wel vy
o S (palojl slajlos (A 3,08 g 28l jlas ) i
alie plys e &S gpg & 951 (553 S5 Ll 3ite o
A Cud Jo d VY e 4 dBle 50 Slee i8] el slayiss
e d pgd 3 ABle 50 Sles (B Jgiz) Ab el e
3t 01§ St Mize I b5 5 Jpi2) 39 0 o) 3 s
it 355 U 13080 i 355 a0 o il 33 oS
Jpiz) il il 3 5,Shae Gl s S 33 o 2

v
W88 Gygo gyl lalS g9y 48 (gouaie Olllas )
wu‘)_e‘ — u.»L.o.;_»J dl.lb.)}f .))g)lf u‘lpl &S ol 0 ua.?o..”m
2902 obS 59y 2 (oAngh guld Bk (o Cuto ol (o) )
PS5 o ol S ol (Mentha piperita L.) Jals gl
23S )3 25 5kS Vo) oliend 355 (VL zolaw )8 )
Niakan et al., ) 5 (pewly 5 youd 59,0 sladgs 5l S
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Niakan ) )l olals Sl slaclad 55 9 905 Jolpo om0
g dimel (sladunl 1l > (59,00 ik 4 4o b (et al., 2004
9 2 ke Sl Algi e paie (pl caslie conlyd Ty
e jsl, 3 4 ol clg o 9 oL Sy sl STy
0395Cuumj 9 18y il 3l el g9d90 nl g 8L ALSl (g jmgid
(Niakan et al., 2004) 53 5 .0 oLS sy

i) 355 5 (595 355 ungiaS 035 N (sl3gS Bpas
W0,8 S gyl oS 5 o Slas Lili8l cely gis U 55,0500
g sy Slio 31T cladgS 2,05 4 b G)l5S (odmgy 5
Detoroja et al., ) al> (iul5 81 1) aldo i oS 5, Slae does j»
(1996

gl (2 93 O olS 0395 L 1B Jgia) 390 ald jles
oy ol lase il gl gl J(F Jadn) bl 2929 (glalan Mo B
dyite 3yl Jlosd )3 9 e gl > o ol e oy iy oS
(Y Jga) sl sty pleansd 368
9 il gl 29yl GlalS (59 p o pldl likid gl
355 Gl el o a3, 45 3l ol el
A5 ys8de plals 5 5y Sles ioljdl dons )3 9 Sy g 3LS
.Niakan et al., 2004; Mohamad Abadi et al., 2011)
Spinacia ) gliul crses,sl ool 5, 5 ingl (e
sly Lis (Petroselinum crispum L.) (s ,as> 4 (Oleracea L.
A prali8 ) GLals cul (odug) sy 3 Shes ()9t Bpae o
ol 5,55 (Behtash et al., 2001; Abas Zade et al., 2006)

23 (2l GEB (15955 395 S 55 sty 5 yhud Brne oS ol

3 Sejeln o cilideo (G295 3l Cod 5iudS 29,15 oS gy GROABLE (B 2 (Slripo (eKile) el ly 42525 gl A Jga
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Table 8- Results of analysis of variance (mean square) of some coriander vegetative growth parameters as affected by
organic, biological and chemical fertilizers

wﬁu‘b)ilo& ol oy «f).ow Ma,ﬁw Ma)ﬁm& MD)SJA& a4 )i ol
) . ; g Gl pbe
ol o & <l s w3l Source of
Essential oil ~ Essential oil | eaf/stem Total dry Stem dry Leaf dry variation
yield percentage ratio matter yield matter yield matter yield df
* s 1,5
116946.0™ 0.0001™ 0.8™ 45727.0 2328.0™ 55714.0 2 ),’& .
Replication
673127.0° 0.0080" 3.5™ 91480.0™ 4994.0™ 55486.0" 11 o
Treatment
)L°‘J X )\)S_,
40102.0™ 0.0003"™ 2.8™ 12499.0™ 1424.0™ 9442.0™ 22 Replication x
Treatment
54496365.0°" 0.3000" 564" 4442683.0" 1140050.0” 970456.0" 1 o
Cutting
239866.0 0.0020 2.9" 18577.0™ 4409.0 11800.0 11 Cutting
Treatment
. IS X e
149182.0 0.0003"™ 0.7 14073.0™ 1984.0" 11920.0™ 2 Cutting x
Replication
s
38321.0 0.0002 2.8 13522.0 1290.0 8968.0 22
Error
- - - - - - 71 K
Total
15 12 33 14 18 15 N
CV (%)

Eobgre pis g doyd guy 9 S Jlain] e 53 s pxe i NS g 3

** * and ns are significant at p< 0.01 and p< 0.05 and not significant, respectively.
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(Valadabadi et al., 2009) 123 o dgu0 1y ol gy 5,Slos el (lou, gybd lals gy p oS polie Cldllas )

o L pgSn 2,)LS &8 0d ()35 685 plodl i g il
Bl 9 Sy Slid o Slas Cabello ) 155,5 oo 3,Slas doxsis 53 5 yaud cldale il33l

5 s glayles (31 as o Ll (uly)ly 450 mls (et al., 2005; Kapoor et al., 2002; Toussaint et al., 2007
osine Blus g Sy St 0, Sloe Cdo 1 ey Ol iy a3l b 5l 15580 3,18 oS sl ot b)l5S
(A Jg22) 392 (p=+/+Y) aom 3 5 00 oS g e 5 S e il sl

sthond 5 S jglom I e (gLadgS il Cod julS (o110 LS ouing) SRR LS (B 1 (Sl dunlio -4 Jgaa
Table 9- Results of mean comparisons of some coriander vegetative growth parameters as affected by organic, biological and
chemical fertilizers

w‘“": JSS"":SI: S"":Sl: S""aSl:
PeskS) () ouilel oy 5’:"'”’“ P S S) PrSS)Ble 3 pS5kS) S
(L Essential oil o & (Husa (Husa (s
Essontial oil | Percentage (%) Leaf/stem Total dry Stem dry Leaf dry
ield (kg.ha™) ratio matter yield matter yield matter yield
Y g (kg.ha™) (kg.ha™) (kg.ha™)
1.753° 0.208? 3.68° 761.000°° 203.000"4 586.000"¢ d
Cow manure
1.221% 0.133% 5.38" 787.000% 171.000% 621.000"¢ "““"“5 9
Vermicompost
1.084>4 0.095° 5.210° 1056.000° 253.000° 815.000° L’L“”" >’§, ,
Chemical fertilizer
1.287° 0.145° 6.000* 720.000% 165.000% 561.000°° {"’J’“”ﬁ
Biosulfur
l.
0.937% 0.118% 5.950° 688.000% 167.000% 527.000% ”’ﬁ“
Mycorrhiza
‘ S95255 — ol guge
0.755° 0.105% 3.900° 621.000° 180.000° 452.000° Biosulfur-cow
manure
CusgraS (0)57 y9il e
0.808° 0.086° 5.260° 761.000°* 188.000°¢ 624.000"¢ Biosulfur-
vermicompost
bord 25— )9l guge
1.582° 0.150° 4.510° 893.000™ 211.000™¢ 691.000™ Biosulfur-
chemical fertilizer
S35 = I52)55e
1.609° 0.190° 4.360° 748.000°° 192.000%¢ 570.000°° Mycorrhiza-cow
manure
CawgeoS s0y57 1529500
1.198" 0.116% 5.460° 876.000 216.000™° 659.000"¢ Mycorrhiza-
vermicompost
bond 365 = 132)650
1.590° 0.146" 5.510° 948.000™ 235.000% 715.000™ Mycorrhiza-
chemical fertilizer
L
1.011°° 0.121%¢ 5.410° 703.000% 164.000° 555.000% -
Control

505 )88 b ()l sime M doy> gty Jlosis] bans y3 (4513 (9051 polsl ity S ydie By S (s &S gt o dluche
*The numbers in each column that have a same letter, don’t have significant difference in 5% level based on Duncan test.
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Table 10- Results of mean comparisons of some coriander vegetative growth parameters as affected by different cutting

ol 3 ,Sdos (1) bl 0 QS gl S S0 ,Ses Al Sd o Slos S Sis 2 Sos
. s . J 2 " s " = " s .
()L&h )b ﬁ)sﬁj'..s) Essential oil a3lw ()L'S'h )b P;’J'—s) ()l‘“£b )" .0;51.5) ()L&b )" .0)551.5) o
Essential oil percentage (%) stem /Leaf  Total dry matter ~ Stem dry matter  Leaf dry matter Cut
yield (kg.ha™) ratio yield (kg.ha™) yield (kg.ha™) yield (kg.ha®)
0.366" 0.066" 7.850° 548.000° 70.000° 498.000° J
The first
£9>
2.106° 0.203* 2.250° 1045.000° 321.000° 731.000° The
second

505,038 b (gl sime BB do > gty Jloss] rbans )3 (4S5IS 9051 bl it S yidie By S5 (ghyls &S gt o dlche
*The numbers in each column that have a same letter, are not had significant different in 5% level based on Duncan test.

(VY Jgia) 83905 g yo5'de

595 0,8 L 50 i8S gyl oS dBle 5 Sy S > Slas
obS 55y p gl 2 O LS gl Mo BB (I8l oo
(leond 395 (Vb gghaw 35 & ab oanlie ild gliai (19l
3 i sy Sl ) ey ) iSa 3 o TS Yoo s
Niakan et al., ) a5 S, Sis 5, Shae ()58 cely puwls
S ablid olS g9y 32 6)50> G5 @lS (pizren (2004
ot 355 3,5 51 )3 oLS a5 5 (St Sk il
Mohamad Abadi et al., ) 350 prwly 9 yowd oj9,20 (gol>
5 LS Jdg)lS s le )3 (g pate A 4 4295 L (2011
oS )3 poaslly i i 0L (g sla Sl Sgute
g ) ool 551 JUi )3 e 18 35 5 LS slo s
=0 stliond (39S cuwlis olie 3l oS €8S s g e
33,75 ol 3, Skas I Sl 35 9005 55 Gl el ol
Niakan et al., 2004; Malakuti, 1995; Paradi et al., )
(2003

£395 Yl (2 S ouls o Slas ¢ gans

3pSdos p oz ©ladd g adllae 3590 (6355 slajlows 5]
392 (PS+/4N) s sine 318 (29> ol (algn plal odgici
4 bogio jobo 4 (9355 glajless 3)die 5 (AL 38 (A Joi2)
Aol jlas 4 Comd 0l 0395 j 9 sl Ao )3 W e
Span sbojlog ) i & o ol e Pl 5 Sl s
395 (Al )8 5 (LS )3 £ S oS V+0F) (oliand 395 3 )ik
A odalda (LS )3 p)S5kS PYY) (695 355 b podlgmgn (g
(3 Jg2)

Sy St 5 Sles il (9355 plie Bpas bawgio 5k &
Oty 001 il 38) sl Hlews b dunlie (3 aoyd VY 5o 4 |,
295 3ydie 3)lS jlasd )3 e & Cduo oyl Hlade (1S
9L 255 b pgilgwgn (w398 (Al Bpas slad g plend
A Caid |y Sy Sl 08l  sliand 365 305 .05 odalie
il Byine Ly aS Jls jo b ioli 8l ko yn YV sald jles
cdly pials 0o W e 4 padld cnl (55 355 b jedlguge
(A Jga2)

Sy Szt 5 Slas 15 5l 9> e 550 Sl ptale)] b
(Ve o) 292 203 ¥V (2 93 (e SN &S 650k & 092

P Sid Sy 3y Sles Sl Jgas Sl blite 5l gls
e (ka8 D9 (aleend 395 3)dke Bpas slas )3 9 pgd (x>
) 395 Lroad e GlalS )5 5 ol e 0 3 cde
(N Jgan) del cows 4 13,9500

dy9-0 6395 wlie olad 2p)LS aS sl lis islejl gl
b aBls Sis 0y Shas Gl 8l Cuw (owi jo b a cadlllao
stlrond 955 2,800 08 Jlad )3 adlllae 590 Cdio Hlade (y yiden
dydia Bpan b duslie 1 (6355 plio Al 5,18 el Cawd 4
il @Bl s 5y Shee il 1 sy ilye 4 1 ]
SpSemiz yobo dn pgd (a > Bl St 5 Shes (A Jgi2)
Cabio kil o 93 cul SMBN &S gk 4 35 sl e ) e
Jo—a> S ole Jlite Sl @ls (Vo Joa2) 392 203 A S
Span jlosi )3 9 (e (egd > Bl Sid 3 Sloe ke (o iy
O Oxe9d 0 addllae 3)50 (6365 (o)l Dy (oliard 3557 3yl
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Table 11 - Results of interaction effects of harvesting date and organic, biological and chemical fertilizers on some coriander
vegetative growth parameters at the first cutting

ol 3,51 e JS&.«»{:,SJ».: %a&u ik 55
Pesds) () puilel aoyd ):!l.w ’ PESES) P efhs)E PPESH) Sy
(,bsa Essential oil A & (U (Hus» (b
Essential oil percentage (%) Leaf/sftem Total dry Stem dry Leaf dry matter
- 4 ratio matter yield matter yield ; 0!
yield (kg.ha™) (kg.ha) (kg.ha?) yield (kg.ha™)
0.677¢ 0.116" 5.260° 579.000&" 103.000° 532.000" o d
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_ , ) 855355 —ysilguse:
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Loy 395~ 98
) i ) s I g
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) ) ) ) $9555 —l3)55e
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*The numbers in each column that have a same letter, are not had significant different in 5% level based on Duncan test.
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Continued Table 11 - Results of interaction effects of harvesting date and organic, biological and chemical fertilizers on some
coriander vegetative growth parameters at the second cutting
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y 9 (kg.ha™) (kg.ha™) (kg.ha™)
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*The numbers in each column that have a same letter, are not had significant different in 5% level based on Duncan test.
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Table 1- VVariance analysis of effects of Soil texture and corm density on some of quantitative characteristics of saffron

Sl o b
5 abio N HEYSY) Means of squares
Sources of variance [f)egrge of S5 dlaws I S 039 AW Suis 39
reedom 2 Flower dry weight : ; -2
Flower number per m (@.m?) Stigma dry weight (g.m™)
Bf*k 2 6446.00 " 0.43"™ 0.18™
ocC
S el *ok Hok sk
St 5 65087.20 67.96 0.78
Soil texture
.
”5)). 1 18948.00 ™ 1.95™ 0.01™
Density
S ~8 X ‘) ok *%k *k
‘S_l> st _”S » 5 177079.00 213.64 1.31
Density x Soil texture
Vsl
E | 22 4603.80 0.020 0.09
ITOr
Iy Jlw ok ok ok
‘5:;) J 1 1406724.00 1587.17 20.89
car
Iy X S s ok . -
i Jlo Sl il 5 98264.80 60.92 0.89
Soil texture x Year
X s
= %JL‘” w13 1 800.00" 0.04™ 0.04"™
Density x Year
Jls X 1815 X Sk edly
Soil texture % Density X 5 8173860M 10615** 1.57**
Year
;du"z 24 7281.79 10.37 0.10
1ITor
£ 71
Total

M gixe pé NS g duoyd gy Jlain ! prdaws y3 5 ize F o )3 K Jloin | o )3 > ime FF
**: significant in 0=0.01, *: significant in 0=0.05 and ns: no significant
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Fig. 1- The effect of soil texture on flower number of saffron per square meter
)85 oyl sine gl egybol i 5l oy gy Jloin] e 53 S jide g gl (slapySolo*
* Means with the similar letters are not significantly different at p<0.05.
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Fig. 2- The effect of soil texture on flower dry weight of saffron per square meter
B85 ()b e gl g ylol Jlai 3 doyd gy Jlesn] pdaw )3 S e gy gyl (glaynSlo*
*Means with the similar letters are not significantly different at p<0.05.
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Fig. 3- The effect of soil texture on stigma dry weight of saffron per square meter
B85 (o) e gl g ylol Jai 3 doyd g Jlesn] e )3 S juitie gy (gl (glaySlo*
*Means with the similar letters are not significantly different at p<0.05.
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Table 2- variance analysis of effects of Soil texture and corm density on corm number and dry weight of saffron
Means of squares

O pandS 2alio NEEYSY) o laws sy K 39
Variation resources Degree of freedom Corm‘ number Corr‘n dry weight
< ; *
o+ 2 3854.00™ 6872.50
Block
SKocal Hk ok
,b o 5 22499.60 51263.40
Soil texture
15 . ok
’J")‘ 1 63844.00 21191.00
Density
“{,B <t ,”5')‘ 5 20929.40 24143.20
Density x Soil texture
s
' 22 1426.09 1560.40
Error 1
1y ok ok
wehi Ju 1 222222.00 63850.00
Year
3 X 5 x: *%k ok
) Jlo S <8 5 21492.60 37511.20
Soil texture x Year
1y X S5 ok
0 fJ'““ w13 1 7524.00 3123.00™
Density x Year
Sl Sl 5 9887.20" 1480.40™
Soil texture x Density x Year
s
Vo 24 881.79 1327.58
Error 2
F 71
Total

Mo gixe pé NS g duoyd gy Jlain ! prdaw 3 55 ixe F o> S Jloin | e j3 o ime *¥
**: significant in 0=0.01, *: significant in 0=0.05 and ns: no significant
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Fig. 4- The effect of soil texture on corm number of saffron per square meter
S5 gl me aglis e glol Yl 3l oy gy Jless! prdaw p> S e gy gl gla pSikie *
*Means with the similar letters are not significantly different at p<0.05.
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Fig. 5- The effect of soil texture on corm dry weight of saffron per square meter
505 gl gime il (g lol Y5 3l o)y gy Jlein] aws )3 S ynde gy gy slappSile®
*Means with the similar letters are not significantly different at p<0.05.
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WA odalidie (ead b Cdl ) miye yie 3 p)S YVA/AF 5k
P b pg) e pgd CBL )3 Gy S () Oliee S
(0JS5) dol oy pg) 5 (o)
4S il Hlsl (Behdani et al., 2005) S 5 (Sligg
Db ol bwgie L b (S )5 Glhde 3 Sles oyt
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Table 3- The interaction of growing season and soil structure on saffron corm and flower characteristics

&y dlawy

Ay Juad S sl Corm Ay S 439 S5 slass J5 s 459 AW Ss 439
Growing Soi ’ Corm dry weight ~ Flower number Flower dry Stigma dry
oil texture number per P 2 . &) - &)
season m? (g.m™) per m weight (g.m™) weight (g.m™)
Loamy sand . od b . be
o) oy 165.333 249.901 445.333 15.560 1.429
Silty i i
. 176.000 259.005°¢ 669.333% 17.365% 2.197%
Sandy loam . do b . b
5 ey 93.333 240.746 480.000 18.493 1.720
2009-2010 e F
Clay loa‘m e f cd be d
oy o) 117.333 181.351°® 269.333 8.501 0.963
Loam cd cd cd be d
p 186.667 245.529 288.000 8.901 0.803
Silty loam
Y o 157.333¢ 181.685' 328.000° 10.747° 1.115%
Loamy sand . R de od .
) oy 378.667 492.024 221.333 5.528 0.349
Silty b " c 4
N 293.333 332.139 53.333 2.048 0.232°
Sandy loam . of 4 .
ey 221.333 174.7128 146.667 4.432 0.320
2010-2011 o f
Clay loam b be ¢ 4 .
) p9) 301.333 289.931 72.000 2.219 0.189
Loam cd efy de d e
o 192.000 202.408%'¢ 189.333 4.429 0.387
Silty loam i deof c d
oo o) 176.000 224.355% 120.000° 4.571 0.285°
LSD 35.386 43.419 101.688 3.837 0.377

05 (I3 gime il g ol S 3l oy gy Jlain ams )3 (gt p yd S e Gy (sl slaSile *
*Means with the similar letters in the each column are not significantly different at p<0.05.
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calises cdS (glasSl asllas Ly (Koocheki et al., 2009)
PO g AX) 4 iz laSTy g (Sl 5 (Sola (3))
dy CiS sl 3 ol 0, Sles oy yidey o bl s (LS
HLSed g s ppes sole ol Cowts S )3 an (5 VY Lolyen
Sl oy yobaie 4 48" islejl b (Alavi Shahri et al., 1994)
I3 Ly 45 4l > il ol plyie 3,Skas 2 S o515
B 15 5 €3 33 g lasine b & 3,Shae (S o515
Temperini ) o))San g (s ypo5 03905 4095 |y @pe yio )3 &gy
o Jali e 4 cilise (slogS1y5 oy b 30 (et al., 2009
VWE OV L) o515 bagio d(qape yio y3 4 AY 9 2) V5 L) (S5
e 5 A WA G WY YA L) (oS15 3 g (mpe 0y 4 VYA
bwgie (sbaloss )3 4 Sid (59 oy o 8L )3 (e
4w ) WSS 09 (e e 2 42 M 9 MY aw 53 ) o515
059 OpyeS el Sy (@pe yio > 4l VA 9 VFY YR s
o5 S)los 09)5 3l mye yio )3 au AT (ST 3 s AN s
Naderi-) ,LSan 5 plichy gl .0 i sanlin ST, 5
calisee (slapSTy jil aalllas b ;5 (Darbaghshahi et al., 2008
My laal dlas y (zeye o yd 4l WWEIF o MVA YY) cuils
Fo > & WEIE o515 )3 (Mdg5 (slady (i &5 2By 0

59 5 bl iz« ST slaJlo 1 9 olS ) yal 5l e
claplis] 5, Slas 5 ail jolam] Laplyl iS5 5 15, & oS
e Vet o8 ol 183 4 p3Y b I il 5 o)
HSleBains oyl 3 a5 S5 5 Shes (J5 olas il oY
slalel 6o cas (B Glopw pis ) oSl dawxe Lalyis
Oldsj 0y Shos g a8y 2 (Gl 9 5l b 2 3k slo)S 9 JS
Al e

S cdl o e w dly o ab S i g 2laad oy b
2 4 YYNEY jolie L o g (o) JWo 3 9 (oog) 08
5 J5 olas oy el oy rye o )3 £)5 FAV/Y 5 pe oo
L ey an Jol ohhs Jlo 53 9 (o 8L 53 5 NS 5 Shos
W Juol> &yo po ) P;Y/Y' 9 o o yd Jf?;’ﬁ/\“\” ﬂblﬂo
St g ik (i o o) 5 (s ) (55 slncdly
S mime AMA] S0 S5 L g ooy yliis 1) pdaws asly jo S
bl

= BLS W51 5 0gd e sanlin ¥ Jads > &S &S len
330 = o 93 )3 ghaw 2y > (lyhe dy SiS (g g 2l
(e} IS 5 51,5 I3l b s o sine (sl 5 5 gy
daly 3 L9y cpl & (Ghgpe > 8L GBIy SS9 5 2las
S odaline ol vy Gluogas b

S_zd jg 9 S5 olas p alS w815 hlejl Sl g3 ya
Jlw ol 2 Slas cpizman sl (o)ld e il AN 4 JS
Gresta ) ol )LSen g b )S 9 pg> (25 Jlo 5l 2t Jol (20
aogdlan 65155 4 5lo 0y90 d yliee a5 aiily Hlelsl (et al., 2008
2 4S5 goxiy Cawl Cglato deyie 29 Alwdin b Al & dituy

Ol IS g 4 Oleogad 51 o515 9 ()5 Jbw Jiliie J1-€ Jgo
Table 4- The interaction of growing season and density on saffron corm and flower characteristics

g w17 iy 3lass iy SS9 5 slass O Sts gy VS S (s
Sy %o 3 dlass . . _ . . _ . _
Growing (ese 5: o D e (el e (e ed) (g es)

season (numbery er Corm number Cormdry Flower Flower dry Stigma dry
) P per m? weight (3.m?)  number per m®>  weight (g.m™) weight (g.m?)
100 129.778% 202.628° 393.778* 13.403* 1.336"
2009-2010 150 168.889° 250.112° 432.889" 13.120° 1.406*
20102011 100 220.444° 275.358° 120889 4.059° 0305
150 300.444° 296.498° 146.667° 3.684° 0.283°
LSD 20.430 25.070 58.710 2215 0.218

505 (I3 gime il g ol S 3l oy gy Jlain aws )3 (gt p yd S e g (sl sla s Sile *
*Means with the similar letters in the each column are not significantly different at p<0.05.
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Table 5- The interaction of soil texture and density on saffron corm and flower characteristics

w15
» slass) A dlasd A S 339 58 sl 5 Sis 39 A Ss 439
S el . « ~ s i ~ s « s
, L (e &R (@riepes)  (mrien  (riepes) (@05 es)
Soil texture Density ~ Cormnumber  Corm dry weight ~ Flower number Flower dry Stigma dry
(number per m (@m? per m’ weight (gm?)  weight (g.m?)
per m?)
o8 oo 100 221333 306.179° 138.667° 3.995° 0.365"
Loamy sand 150 322.667" 435.747" 528.000° 17.093* 1.413*
stk 100 168.000% 233.605 309.333¢ 11.104° L117%
Silty 150 301.333% 357.539" 413.333" 8.309¢ 1.312%
b pd 100 197.333% 230.848%" 306.667° 12.080° 09817
Sandy loam 150 117.333" 184.610' 320.000% 10.845° 1.059°%
oy o) 100 160.000°" 204.483°" 221.333° 7.379" 0.808°*
Clay loam 150 258.667" 266.799% 120.000¢" 3.341% 0.344"
3 100 192.000% 269.696* 176.000™ 4.309' 0.504°
Loam 150 186.667% 178.2418 301.333% 9.021f 0.685%f
il o) 100 112.000¢ 189.147°% 392.000% 13.517° 0.147¢
Silty loam 150 221.333 216.893° 56.000" 1.800" 0.253¢
LSD 45.219 47300 81.247 0.169 0.359

505 (I3 sime il g lol S 3l oy gy Jlein aws )3 (gt p yd S e g (gl sla s Sile *
*Means with the similar letters in the each column are not significantly different at p<0.05.
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Table 6- The interaction between soil texture and density on saffron corm and flower characteristics during 2009-2010 and

2010-2011
145 &y dlaxs Ay S 3 55 slass I Sis oy e .
e 19) 5 e 5 Do
. FEEIRES, 53 3 Pe 33 dans »e _
. (&0 550 SE el (@050 (&0 5% (&0 5% (&0 5% > o7
Growing o Soil texture y ‘ . y (@205
season Density Corm Cormdry Flower Flower dry Stigma dr
(number number weight (g.m~  number per  weight (g.m" wei ght( mYZ)
per m?) per m? 2 m? 2 gnt(g.
Loamy
9
128.000 176.485 138.667 3.675 0.363
sand
o
Silty 149.333 192.427 538.667 18.832 1.819
Sandy loam
100 O 90.667 260.000 490.667 19.696 1.632
[Cand FE‘J
Clay loam
224.000 140.085 394.667 12.939 1.477
s P9
Loam
ol 208.000 267.952 208.000 5.696 0.715
2009-2010 Silty loam
K 106.667 178.816 592.000 19.579 2.011
o pg)
Loamy sand
. 202.667 323.317 752.000 27.445 2.496
e o
Silty 202.667 325.584 800.000 15.899 2.576
Sandy loam
. 96.000 221.492 469.333 17.291 1.808
[Cand FE‘J
150
Clay loam
138.667 222.616 144.000 4.064 0.448
P s
Loam
’s 165.333 223.106 368.000 12.107 0.891
Silty loam
T 208.000 184.555 64.000 1.915 0.219
ey
Loamy sand
314.667 435.872 138.667 4.315 0.368
o o
Silty 186.667 274.784 80.000 3.376 0.416
Sandy loam
. 304.000 201.696 122.667 4.464 0.331
S5 ey
100
Clay loam 224.000 268.880 48.000 1.819 0.139
2010-2011 P9 ~ : : : :
Loam
oy 176.000 271.440 144.000 2.923 0.293
Silty loam 117.333 199.477 192.000 7.456 0.283
e g ' ' : : :
Loamy sand
. 442.667 548.176 304.000 6.741 0.331
e o
150 Silty
. 400.000 389.493 26.667 0.720 0.048

il
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Sandy loam
L 138.667 147.728 170.667 4.400 0.309
ey
Clay loam
378.667 310.981 96.000 2.619 0.240
= £y
Loam
oy 208.000 133.376 234.667 5.936 0.480
Silty loam 234.667 249.232 48.000 1.685 0.288
e pd ' ' : : :
LSD
SN ol 50.043 61.404 143.8080 5.427 0.533
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Fig. 6- The regression between clay percent and corm number of saffron per square meter
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Fig. 7- The regression between clay percent and corm dry weight of saffron per square meter



IAY Sl ¥ 0)lad & lor (555LiS ol oy 2280 F2F

700 -
600 -
~ L y=0.400x2- 21.62x + 460.3
E 500+ @ R? = 0.446
g 4
o
g 400 3
£
2 300 @ $ 3
g
200 5 G .
100 - ¢
0 T T T T T T 1
0 5 10 15 20 25 30 35

Clay percent

OlAe) J5 dlani g S () w0 pd o Paaw Sy daly A UK
Fig. 8- The regression between clay percent and flower number of saffron per square meter

25 -
T 20 - L
£ z y = 0.004x2- 0.454x + 14.37
T R?=0.529
< 15 2 3
L1
z
-
5 10 -
)
E
3
w 5 4
0 T T T T T T 1
0 5 10 15 20 25 30 35

Clay percent

Olyie; J5 SWls (459 9 SB w)y Mo yd ot (Fomw S ) duily -4 JSS
Fig. 9- The regression between clay percent and flower dry weight of saffron per square meter
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Uiy (Hasegawa et al., 2005; Lopes et al., 2011) 1>
o)) @ 3y Shes il g 0 Shas 1Sy s B L 5l

1- Annabena azolli

Jeole laze 4y So)l 5l oalawl 48" s o i o pany
li8l m ogde @y A8y (SlsS) laalpd 290 53 SYSlsn
A8y 9 5351 @S SIS o) bgrge cullad (i E5
Wang et al., ) 33,5 o 55 g5 3,5kes d90 el @iy (o)
5l gyl S .(2006; Li et al., 2008; Lopes et al., 2011
5 518 ol o 5y 481y a3y o 53 9 SagS yn (slacile
03505 315 L g 00y 5118 4335 550 (S5 )5 Lsl )4 olyen &
295 Oy e 295 ol ols S g Jlie S8 4 O
dazee My 5 (Jidlen jl dom )0 g o lils S mdaw 4y S
LS e SS9 SpSemiz yib 4 g)lie cnl 3 5 sladils
L 85l ;mizen (Zhang et al., 2009; Flohre et al., 2011)
9 051 pialS ccel (e min S laie @ Sl i
Yang et al., 2004; Weiling ) 3,5 o ,;ls ;5 ba)] oylus
i SO loie 4 Kilgi o Sl oyl g ogMe (et al., 2008
Xie et al., 2005; ) 39— Cgwmo 5598 (cly (ols 2ol
5 Ol 690500 shai 5l cuiS ag, o (Weiling et al., 2008
Solite GlaaSTy imen Ml oo gy (1S ST by S 5L
WST S Gl il o ks 5 Sl aslas 1200 1 225 )
bylys & (S glaw dols 50 o duo gy (glaeSTy a0 olis
35 Gtalasl 3 (y e 0,50 S)l E55 5 @ Pl elsm 5
(Wang et al., 2006; Mohammadi et al., 2013)

P b i gy CedS D ohesd sladgS I ealazl
oladss gl de )50l a6 p Aer ol ;o g 3)Sas ]38
09l 059 dy LadgS ol il agy o oalat wl 48" cuwl oo lis
s 00T dlge xen0  woy i sla] (gl dles I SMSie
SldLss ag S (gy0,L ialS wlS (8 pae slaplul o wlyis
Coaib aalgd ol yam a1y bligy OMSUs g woosd i)y
,».(Phongpan & Mosier, 2003; Mohammadian, 2005)
as J1olge 1 ool (g5 (65,0l slaySaly 5 (S Ll o)
el S lie polie el (sl caslio g 053 o olsis
595 5l ool 45w o yLis Sliolej] gl D9 o AL wie
Slis jl By g s b 3, Slee p e @l Wl o
(Saiee et al., 2010) w3l 4zl b 3, Shose b Lasye ely;

oS el 053 Sdgage o yiets 5| o (AzOlla SP.) VT



479 g o Sles lyal g5 5o STy

25-30 Gos 4 )l Loy o565 5 93 5 )bl 5l 5 B
so Wl Sl gl 008 (aSdle g (g0 clans ¢ pte il
buogie Job g yo o oye 4 ity 5 QBRI (e I (o
13911212 5,5 p3 asilis jo Sl —ob,dy a5 oolel 20 10
i o S 53 2 SolS 60 I )5 (Bpas ,1y e 9 2 plos
slal dpldy &yge 13911313 50 )b p 5 o) Selis i a8 8
alools o 53l 50 [$,08, 51 ity aloold sy 20 28 <8 o
5 (Mohammadi et al., 2013) yio 5l 25 s o (¢, digs 9
» g i)l b a3 b 5 s a0 die dw axalS sl
A e S Sely o dlols 5 e b 4 S 5D
3 5 59, 40 @ 213 Slgo 5l el (e im0 43S
Jsb 2 5 LS 3 55 20 lie 4 (5) (Sl 058 5,0
S 555 51 LS 1 255 1S 340 e g 4y 09
S b Game slaSi 5 la o35S g ) Juegen
9550 polis g esliy cyind (0139555 ol (sl (gl 2 5le
w20 5l Jols gl 03,5 odlitul (moades 5 (Jjeony dl>pe )
Sl 355 L Jgar )5l 51 S Jtalo] oee SB e

ol 005 @1 3 Jode )3 Juwogar S5 568 92 Joao

ol p Il s yo a Vg il= S5 ) = plgs oS s (Loiln p)lbo

W g, 9 dlge
alie 5 55,9LiS pole oK gl as)ie 3 Salefl il
36 Ldlye laisie b by ool 9 jiegl ) gl (ojlo oo
3By Jsb B> 4 9 42503 5 Jlod ()0 488339 5 42>
Jlo o Ly a5l 5omly e 11 elis)l 5 gugns S odllaas
sl Jole 93 53l Gimgs cpl o 0,8 1,511391-92 <l;
Trb b oad o8 slacyS LB > 595 olen 4 Vil 5 )
W8S B sy D50 IS dw 3 (Bl LS slaSsh 4l
(S5 yyman 90 sio) o g 3 S 2l Lol Jale
O Yyl e Jale g ([l > aslad 1200 5 800 400 (1,5
Oiars d0sars 9 Yail oan) wali) s slaz )3 059y olpen
5 (e o > p)5 500) Vil (la ;3 £S5k 50) 09! i |
2 0ysl 5918 50) (39,55 b olye (@50 20 )3 2,5 500) Vi
ot ol ko 3 03litel 590 08y 505 4S5l 5 (s
o 4ol g 03l g0 4y @pe o )3 25 500 Vil liee 09
Alejar & Aragones, ) as 4Ll acje 4 g6 5,8l )

oinbesl el can @ye yio 1500 colue 4 Lol e .(1989

e (Flw 0-30 Gos )3 Glsleojl Jomo SB- (aloonnd 9 (5508 @320 gl -1 Jgaa
Table 1- Physical and chemical properties of soil (0-30 cm)

S cél S oske PR Gey orl el hed Ojar
Colas
PVERVW) | S
Soil Texture ~ Organic Matter ~ Mn ~ Zn  Fe K P N o u;i’&)
Sk )
(30
o~ o) 0) (07955 2 £5 he) ®  pH  EC(dSmY
(mg.kg™)
Silty-cla 2.01 3.2 3.7 4.2 209.7 8.7 0.02 7.22 1.84
y-clay
a3l 3,90 I 395 alonusd Cluogad I (B -2 Jyu
Table 2- Some chemical properties of organic fertilizers
ome FRe g9, ol pewly  phed (5
o35 g4 Cu Mn Zn Fe K P N 2! (350 g1 (oo jowd) (S 35S ol
Type of inputs  (M.Kg™) p,5skS 15 o5 e (%) p“H EC (ds.m?)
S 72 54 1611 0.81 1.02 2.4 7.73 13.6

Cow Manure
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Table 3- Some chemical properties of organic Humisel fertilizers

|

. FRLvese) "
3 g9 Sl giel T SN ede el ol Suglgd ] Sieged
&
Type of input  Amino Acid pH Organic Matter K,O N Organic  Fulvic Acid Humic Acid
Jogosen 355 (%)
Humisel 15 11-13 30 5 2 7 13

a8 o 4oy 202 Bh) jg s (4 o 2oy 200 38) 59y

ey 33 19) 5a5m 5 Yol cs g (45 )0 aoy 0ae 17) Yyl
P3G sles 3 48 5 2y 2l liee a8 0g (45
2 aey 2ae 21) 5eyns S 55 aoy das 28) jeps Yl

210 13) 59505 9 Yail g 5 (45 55 oy 200 15) ¥yl fas

2 S 205 400 15 ajless e &) G 45 090 (487 53 a0ty
353, aahad 800 ;5 o3 (12 94 5 3) sgus iy 4 S
S5y axkad 1200 ;5 § 203 (10 49 11 7) 390 sy 4 ,lSa
e il aoys (15 513 65 B7) seus iy @ s
a0ty 3las5 e (e sl 008 (3138 Slasios 3.5 Jgae)
iy 4) pilb g BB (o39pb sland) > Al Jles 3 48
sl 53 A pred 4 G 45 39y (48 )3 4y 302 13 314 .15
1032 53335 e 4 iy @ ,Sa 4> ) askad 800
@l aie; cpen 5> (Mohammadi et al., 2013) cusb jzals
Jadody oty olaws (ol581 b alayly jo liisce ol bawes goliie
ol ors )55 &)l opl 33 jm sladile g Gl Cuslio J S
[(Hossain et al., 2002; Zhang et al., 2009)

S Lol (b fy 4575 | ol oy, iy s
Jlein] o )3 5950 365 muio « Syl lus 3l b e B3
395 gaie X Syl sl iiSenp Jg o9 (p<0/01) sy
ol b (ool 4 Jpie) b g o ine ol 553,55
oS 33 595l oty Dl doajlass ool Sl 5 Sile A lie
g 4l ol pew pdaw dnls 53 SO ST il L b jles
d9ds ,liSa 45 ) aakad 1200 ,less ;5 59, aoey dlaw iShs
Sy 9 les ) Cdo ol lise oy yieS el Cowd 4y (e 22)
3 S5, asks 1200 4800 400 1315 4y o &S 590 (52 16)
ab s ials 0y 35 18 12 cuip a jlsa

3 am 59y 20 s Ly (e 55 51 oSl dage (5Lunl]]
il (i e 3.285 plosl (5,518 5l 59, 20 cusis
5 3 Gl alowg 4 asyje SLbldajleg Jlasl 5 b))l
9 B00)S e SouS 5l (Ssdly slas ) alawg 4 450 (9
5 OLl o815 i J S gl oSyl el Lol e 4y,
Bas a0k Cgllae do 268 20)3 30 e 4 jyp slacile
T by 093 Jsb ) wizxen (Mohammadi et al., 2013)
3 Sl gy SlsS il oS alex 51 BT L ojyle ol
23 ds o BlE) msa b g Sy dope 93 0 gl ke
iz Slagigosyd (S 3 ate 100) LSS, 5 005 (1000
Ng3alo 28 (S855 S 5l 0393 2 (52 S8 )3 JguS 4us)
b oalizul (g9

«lpalgS” 5l ealawl b Sl 5)Slos ypand (gly gl i oo
ovbwl yy alBlas ja b a4 dls Blagle, b ayS o o9
ool (IRRI, 2002) g0y (Ml lidos duwge Jodllygiwd
SAS 9.1 (gyll 581 pyi 5l ookl L baodly yusl)lg 43505 .03,8
g 03l &ly51 pSle duwlie g ploul (SAS Institute, 2002)
3 5 ime @glss JBlas y90jl 59y 5l edlitul b Glas filie
B S g doyd gy Jleis] pdaw

Sl Laoaly uslyylg 4 io0 5l ol gl laoy dlaxi
slucws 51 (p<0/01) s s S Jlain] prbaw 53 5l gine 3N

Ay > dsy Sl ) bl JiiSeny 9 59y 095 meie oS3
O3 b byl ooled j3 4 53 dsiy sl (4 Jgus) 290 (45)

aoy ol Sl g dndl iolsl ju pdaw dsly 3 So)l ST
+ Yol ey an LS jd Syl ashad 1200 )les j> a5

1- Trichogramma sp.
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Table 4- Mean Squares of duck and nitrogen fertilizer source on yield and yield components of rice, Tarom Hashemi

(MS) Slxy po (15ke
90 19,1 oy dlaws . o slas Sor ol
&g o Jgb © P s 2w R EE &3l a4 s L pove i N
; i df S.0.V.
Number of fertile Cluster Tillers per Plant height
tillers per plant length plant
15.43 10.43 47.64 297.08 2 Ssh
Block
71.24™ 1132 15379 301.24™ 3 (A) )
Duck (A)
2.8 10.16 450 6.01 6 el sl
Error a
N N N N (B) 39 255 asto
360.91 158.70 563.46 3746.94 3 Nitrogen fertilizer source
(B)
4.11™ 1.43"™ 34.74™ 71.25" 9 AxB
1.81 251 3.23 8.44 24 ceiolejl sl
Error
7 ; 8 3 _ (259 st
CV (%)
Olazyo (ko
(MS)
. Sgidss 3 Slas SUielam 2Sdos Awgd DAl dlaxi Al I 43
Cudlagg @ 2l yoad aslio
Number of 815 T
iologi i S.0.V.
Harvest Paddy yield Blo!oglcal grains per Grain df
index yield - weight
panicle
Soy
104.17 351039.58 77727.08 60.25 14.08 2
Block
11.54™ 2746136.11™ 10502952.08™ 1492.38™ 109.85™ 3 (A) =)
Duck (A)
71.67 190509.02 142143.75 77.47 3.75 6 ol sllad
Error a
N N N N (B) 39 255 asto
66.40™ 3202519.44 27024368.75 12664.72 41.35 3 N itrogen fertilizer source
(B)
11.92™ 121987.96" 133918.75™ 104.37™ 2.13™ 9 AxB
24.41 52558.33 119839.60 31.25 1.66 24 ceilejl sl
Error
10 7 5 4 4 _ (3a03) Slpaess oy

C.V (%)

b e ()b dme pas 35 NS oy 1 g5 Jlesnl pglaw )3 jld dxe cuip 4 FF 9 *

Significant at the 5 and 1 percent levels, respectively, ns is the lack of significant.** *

(34 13) (s o Yail csie o ) ol (s (25208 OF9i 355 asie Jlowi 53 yo)b doxiy Sl pSlas pizeen

905 7 Cuip @ io T Yol g 59y Vo3l 4 s &8 dg el s d (3o 24) sg900 45 39y 59yt YoiT 4 bgyye
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(Mohammadi et al., 2013)

Slis saimd i uibly 555 zols tawigd 43 Aild dlued
2 Lol GiiSon s 5 ()fgrt 295 aste «S3)) sl ()b shne
DiSan s gy (B Jg33) 39 (p<0/01) o ys G Jloin] pedas
Ay 5o Syl WSy (l58l b ajless olod j3 0l L b jlass
Ol yS b g atdly dolj8l yuo dded ;0 &b dhw e pdaw
395 asie e g S y3 Sl axks 1200 b > cho o)
@b oluss liee oy yieS el Cowd @ (aden > &by 171) 39,20
2 a5 140) 59, + Yail 13 o)l gins e 3 i
g (asgs > a0 T3) Vgl (asgs > ails 115) 59,05 (ases
e 4y i o g (g ) W T8) 3555 5 Vil (g
537 3 12) s9a> g @, j> S5 ankad 400 ;5 L Loy
46 11 18) s90 iy, y3 s axkas 800 s croys (9
22) sgd> iy 4 4l 4> 3yl askad 1200 13 g wo s (11 4
OHeSed g (soeme (B Jgas) cuily ialS wo )y (15 551 21
3 ddgd 5 4l dlaw Wdges ol (Mohammadi et al., 2013)
400 Loy s i (asgs 5o il 95) wali Jlag )5 pylb o3,
a4kt 800 4y s g (asgs j> b 127) Hlsa y3 ) askad
39 534 e 4 oy (adogs p> b 132) JlSa 1> )
(Hossain et al., 2002) o ,LSan g cpwe sl LialS ao )
o)) =gy plos S )3 adgs ;D &b Sl &S Kdged 3)l5S
sl o (@l s509LsS) @y LAl cutS g sals lag 4 o
Bl Gli8l gy e

Sy S Jlainl mdaw 13 5955 355 gike lduigh Job
5 Syl (g b )3 5 cou 1) ases Job (p<0/01)
Sy g (o) xe Doldl (5 355 muie X Syl sl (uiSen y
Sl (Sl duglio ) Jolbs gl bl (4 Jp2) el
2 ey an SOl ST sled )3 aded Job e daylass ool
400 (( o 5w 22/20) axkss 800 ( yzo sl 22/85) aslas 1200
g (e 5l 20/61) S3)) youam 9 g (s ko 21/38) axkad

2 e A (5g,k 095 @ie Jles d Chio pl (e (uimen

{ya gl 24114) (59555 { yro 5l 25/81) (59505 + V)
(2o g5l 17/95) (55,25 5 Yail cigts 5 (2o sl 19/44) ¥y )1

byrye 53 o515 o 5 i Ui ol oVl s 4
51 a8l Hla 4 Coms 45 D90 S 3 S, askas 1200 )l @

ol osel Slidos o)l55 55 (6 g0) ob olis el asy> 78
Siuod oy iy 1> (R2=0/81) as” )3yl asiy sluw o
ol 9y gl Al 53 53] o515 il
Lol slaiolojl busly cpon 5> (Mohammadi et al., 2013)
Ui 5Ly (Zhang et al., 2009) (l,LSon ¢ S5l5 Lawgs o0
balyd Sgse 53 Sl m g S S oo 5 pre sl
292l iy 2asS g oty dlaad e IRl g g5 23y (So5glsS]
9 Lacelon « sl cunlio S oS Sluoguas d90 Judd &
oS Rl L ptaleil el 533,05 g5l3e ol 53 5,m slacile
59081 Lol s dgugs b S 55 3,1 askas 1200 jlas p> )
92 4Bl il (6)bdne yobo & G 5ol doxiy S 5 A3
2 )bme BN Silo bl 4508 ol laigy g5
395 asie « S5yl sl 431 (p<0/01) s s S Jlasn] xlans
3 Jols @l ol 2 (4 Jga2) 592 ol SiSenys g 59500
51 Ly i L) e gl Syt (e i
g bl Giolidl aali Hlew 4 Cuns plaw daly jd Sl (ST
e sloss g, 55 ) askad 1200 jles j> wigr elasy) Slis
Ol a8 iz dal s & (a5l 133) (595 208
(b2l T8) 59525 5 Yail igte sloss 5 S3)) g sless 3
4l 3939 b ol ol laios )55 )3 (5 Jgda) el s 4
SLmdgS g poa | S5 =gy plos S S e 5
B et oS e 4y o Jy ooy 005 3l Lo
SSBl eslie > S35 095 g gl )5 1 gyl ime glis
JriS g Ul il e 5 2005,8 I3l S loie 4 gy
-l oS Jro ST (ST als el g 03,8 oo yp slacile
~o3e3 4SJ) CuM Cond sy o lagsjlan lss Sy oS 5 Jlss
B9 (Cyperus spp.) puwbgl Jto 5,0 slacils 5 (!
Paspalum notatum lsa « (Echinocloa crus-galli L.)
ol opé o (Alisma plantago-aquatica L.) jslg 36 (L.)
6 B )3 wixen (Hossain et al., 2002) 39 0 &5l50
1oy 13 S5 w815 Linlidl Uy gy plisy) & il 0 b3S
e jd ol pSlus gols oL iuldl sals jlas 4 Cams pdaw
156 5153 L ol ey an) S 5 Sl axkas 800 4 400
Oiee 4 a3 & (e 5l 87) 20l lass & canns o5 (2o 5l
Al polaml se s a |y gl ily sla w44 443
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290 o 4y S > 5,1 axkad 400 )3 Lajless o 4 s
by LS, S5l ashad 800 ;5 (s> (13 541 23 9)
4, 53 )l axks 1200 )3 5 10y (38 569 31 15) seu
(5 Joso) cusls LialS aoys (57 591 38 (18) sgus cus s

oS5 (Mohammadi et al., 2013) ,Lsen g (siamxe
09 oless 3 p)lb 08y > gaw daly 3 wb 3 Sles lise w3903
2 Syl addad 400 Jlas 4 cons (@ye o 3 o5 202) S
948 (e 4 Cyp 1S )3 )l anhad B00 4 s g S
@ Sl 3l ookl ol 03l i by il galS as s 79
ogds gy My (SejelsST Lyl Sue > SKjglon Jele Ol
ORI S o5 Olgge codlad bl ) g5 Sl 2
@ 2o Gl el @ p (pdugy 15 ORI g 551 (2
Wang et al., 2006; Li et al., 2008; Lopes et) 35,5 o
L (Yu et al., 2005) ,LSen 5 9 dinej cmen 5 .(al., 2011
Py byl oSles g (pug) Chogad () SliiS el
L3905 ()35 18L5 Hlews 4 Cans S > S ) ankad 300 1515
Ol 93 s 351y )3 @S ) Shos (e 9 (ingy Sliogad
il S g Hled A S (g xe ialiEl oS5

Jole Laodlsy (puil)ly 4o @l bl 1S9 Jglga 3,5es
o Sy Jsin) s > 5y 995 a5 Sl sl
SiiSan sy 5 3 5 2 |y S 3,5l (p0/0D)
i deols s bl 5 (4 Jgas) caslys oyls sme M3 La)]
oS e 3 Cho cal plie doyless o3k Gl S0lie dylie
askad 800 (,lsa 5 p,55kS 7600) axkad 1200 15 oy 4y 53|
5 (LS 3 p,5 oS 6325) aslad 400 (,Sa 5> p,5Ls" 7008)
ol Olie e g (S )3 2,5 5Ls 5424) S5 o 50,
Olars T Yol 3 s 4 oyt elyen & Vil s > oo
Vol (550 >4 5555 6683) sy L6Sn > 5555 8678)
2 2S5k 5450) (59555 5 Yail (g 5 (LS )3 p S5Ls” 5546)
o515 e 53 S 3,50as e o2Vl el s 2y iSn
A Cans &S 39, 1> )] aakad 1200 s @ bgyye )
ook 390 )By95 (s3> A0 dgas l3El ) aals e
by o (595 olyed 4 Vil glalass 3 o ol lise 0 VL
2805 Hlewd 40 Cuus 45 Sel Cawnd 4 9y T Yol s @

(6 Joao) cuils (ghuo s 59 dgus il

ol Ol YL Grizzed g 510,08 5 g0y 11 ague 258
Yyl e bgrye (595 oled 4 Vil slajlag 53 co
42 s9as Liolisl aals Jlas 4 Cams 4 del Cawd 4 59,50
Jsb oliee Cusl 0ad (35S s )3.(6 Jgaa) cutly sa0 >
4 s (a8l 21) S5 g sles 3 o)l o8 0 A
800 4 s g (o 5l 25) 5l y3 83 ankad 400 Lo
33519 e 4o sy @ (o b 28) 1S 5 S )) aabad
(Mohammadi et al., 2013) coul axsly ials ww)s

Soylalaxs Jole il jlg 4356 gl ulwl 131> 4158 39
S1p000) s o S Sl oo 13 (39555 365 sto 9
Lagl tiSenys (g €l a5l ylin 039 olise )3 )b sine
il Jeols gl ell o (4 Jgis) el o )b e B3
P ab e 5e e YL eyl ool @l 1SSl dulio
aS 34 LS > )l ashad 1200 Les @ by yo Sl 1515
D92 413565 5 ()3 21 g ial33l 5 S5 g Hlew 4 o
4 byye (155 255 aite slayle 13 ol liee 02 VL izen
Ol sals jlag ) cans o sl cowd & 9yt Yyl Jlag
ol ol (sl 13 .(6 Jgis) il aoys 13 sg0s
S5 4a8 800 Jlos 4 3lato b Jlie (59 iz YL Ki0ges
S 53 ) axkad 400 Loy dr Cons 457 395 ()5 35) S 5o
ol Lilislanon 26 9 11 e a0 i 4 Sl e g
Oldd (69593 B )3 wisxen (Mohammadi et al., 2013)
4 G S > ) axhad 400 (ST )3 wb do 59 b 03l
90 4zl (gl ime Lialidl Ao 10 lie 4 aals o
[(Hossain et al., 2002)

Jeole Laodh [uilyly a0 gulis bl 1S gidas 5 Shos
s Sy il a3 5550 255 i 3 53 s
s 3 035 255 e X Syl sl JiSenyy 5 (p<0/01)
w3l 13 55 con ) Sglis 3 Slas (p<0/05) o ys s ozl
358kes liee o 5V ol U gl GiiSamy gy (4 Jgo2)
Vil o g ,6Sa 55 ) axkd 1200 jles )3 adaw a5y 4> sl
Ol e el s 3 (S )3 5 5ks 4000) (59,5 +
p55kS 3400) (395t Vsl )5 Syl g Jlows 3 &y 3, Shae
PS5k LTTT) Yol i )5 p 5ok 2600) 159505 {5 5
S 59 (S 5 2,558 2100) 5955 5 Yail g o (e o
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Table 5- Mean comparison of interaction duck and nitrogen fertilizer source on yield and yield component of rice, Tarom

Hashemi
S Adgs 4D Aild olaws dgy 4D Aoy dlawd g glas
Number of grains per Till | Plant heigh R
Paddy yield panicle illers per plant ant height Loy
e Treatments
PSS 2o, sl
)b‘&h FRY FRY o
(kg.ha™) (Number) (Number) (cm)
9 295 e S3)
Nitrogen source Duck
teis o Yoil ot
59 9 Yail Lo
2100.00% 78.00" 13.33¢ 78.33° Not Azolla and nitrogen
Uigrs
2600.00" 115.00°" 21.00° 98.16° Nitrogen 0
Yol
1777.00% 73.00! 15.33" 82.33%9 Azolla
39 tY;
3400.00%° 140.00° 24.66™ 109.70" Azolla+Nitrogen
i o Yoil o
i9r 9 Yail g
2367.00" 85.33" 15.00' 79.66' Not Azolla and nitrogen
Uigrs
3200.00°¢ 119.00% 22.00% 102.70° Nitrogen 200
Yol
2500.00' 100.00¢ 16.00' 83.00%¢ Azolla
i Yo
9ty
3700.00*° 157.00° 25.33° 111.3" Azolla+Nitrogen
i o Yoil o
59 9 Yail Lo
2900.00%" 87.00" 14.66' 80.33%¢ Not Azolla and nitrogen
Uigrs
3400.00%° 128.00¢ 23.33°¢ 109.00° Nitrogen 800
Yol
3010.00" 107.00" 16.66" 84,33 Azolla
i Yo
gty
3900.00% 165.00% 26.33° 113.50% Azolla+Nitrogen
i o Yoil oo
9 9 Yail L
3300.00"" 90.00" 15.33" 82.33%¢ Not Azolla and nitrogen
Uigrs
3600.00"° 138.70° 34.66° 114.20° Nitrogen 1900
Yol
3400.00%° 110.00°' 17.33' 85.00° Azolla
i Yo
9ty
4000.00° 171.00° 38.66° 133.00° Azolla+Nitrogen

L (gl e Cglis 3o p3 5 Jlais! grdaws 1 LSD ygajl (wlaol g s 3 S jidie By ()b (slouSilo
Means by similar letter in each column are not significantly different at 5% probability level using LSD test.
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Table 6- Mean comparison of simple effects duck and nitrogen fertilizer source on yield and yield component of rice, Tarom
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Table 1- Analyze indices of intercropping
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Table 3- Analysis of variance (mean of squares) of urea, cattle manure and integrated for black cumin plant height, number
of branch per plant, number capsules per plant, number of seed per capsule and 1000-seed weight of black cumin
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ns: non-significant and ** is significant 1% probability level. Positive and negative numbers in parentheses indicate the mean
difference between the first and second group.
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Fig. 1- Comparison of separate and combined application of cattle manure and urea on plant height (A), number
of branches per plant (B), number of capsules per plant (C) of black cumin used in split and non-split application
of urea
(Bl Ll 33 05l 368 JaiuiiS 1 g (Jowis 3,0)S s 5 4 TFDA 5 SA (55 355=CM w0yl 35=U wals =C
C= Control, U= Urea fertilizer, CM= Cattle manure, SA and FDA: Split and full dose application of urea in combined
conditions, respectively.
Mt LSD (g0l bl 2 ()l stme oglis (sl JS5 2 3 e gy (slyb (slaySilia
Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Fig. 2- Comparison of separate and combined application of cattle manure and urea on Seed number per capsule
(A), 1000-seed weight (B), capsules weight (C) of black cumin used in split and non-split application of urea
(Bl Ll )3 05l 368 oS i g (Jowwi 3,0)S i 5 4 TFDA 5 SA (55 355=CM w0yl 35=U wals =C
C= Control, U= Urea fertilizer, CM= Cattle manure, SA and FDA: Split and full dose application of urea in combined
conditions, respectively.
Mt LSD (ygofl ol 2 ()l tme oglis (sl JS5 2 3 e g sy (slaySilia
Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Table 4- Analysis of variance (mean of squares) of urea, cattle manure and integrated for capsule weight, seed yield,
biological yield and harvest index of black cumin

Cwild g bl S5 en 3ySlos &> 5,Shos JownsS (339 ;3 sy Ol gt 2lio
Harvest index Biological yield Seed yield Capsule weight df S.0.V
12717 218501 ™ 9515 " 0.072" 2 sk
Block
41349 4191621 824801 ™" 12.20™ 8 @5
Fertilization
s
19.79 57761 10520 0.09 16
Error
(%) 2 JWE W
10.36 6.04 6.24 4.64
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P95 Olawlie
m o 2641709 - wold blae )3 23e8
313" (+10.84 0481228" (+1901 18.54 ™ (+2.64 1
( ) ( ) (+995) ( ) Fertilization vs control
675" (-12.24) 70641827 (+1194)  30405™(+82.33)  0.62 " (+0.37) 1 Wb Jlie p
Integrated vs separate
ns Kk Kk *k - & ""4 5
18.85 " (+2.05) 16156887 (+599) 786120 (+417) 248" (+0.74) 1

Full dose application
vs split application

ol £33 89,5 Ly Jgl 09,5 (pSilee BB Kby juilyy JBD Lo g cutte dliel sl o doyd S Jlasn] o )3 3 jime K g Jl> meyus INS
ns: non-significant and **: is significant 1% probability level. Positive and negative numbers in parentheses indicate the mean
difference between the first and second group.
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Fig. 3- Comparison of separate and combined application of cattle manure and urea on seed yield (A), biological
yield (B) and harvest index (C) of black cumin used in split and non-split application of urea

(Bl Ll 33 05l 368 oS i g (Jowwi 3,0)S" s 5 4 TFDA 5 SA (55 355=CM w0yl 35=U wals =C
C= Control, U= Urea fertilizer, CM= Cattle manure, SA and FDA: Split and full dose application of urea in combined

conditions, respectively.
Vo LSD Q}A}i L)"L““" » J)b;r'—'“’ g::jh'u" L;bb Ji.i} LI 45L:;.n u_’95)> d‘)b dmei;Ln

Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Table 1- Physical and chemical analysis results of testing soil
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sl (%) (%) (%) B (pEm) (%)  (dsm-1) (cm)
3 25 49 26 550 10.5 0.18 181  1.07 7.63 0-30
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Table 3- Analysis of variance of Slicing of phosphate barver 2 effect in nitroxin levels for GDD needed until budding

sunflower
Ola o (ko
means of squares df CrawsS'g
2 U 5L >,90 GDD Nitroxin
GDD needed until budding
88.16 "™ 1 s
inoculation
8620.83 1 G s

non-inoculation

* *

2o Sy g gy Jlain] g )3 3 sime ol simayt iy 4 X F 5 (NS
ns, * and **: No significant, significant on probability of 5 and 1%, respectively
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Table 4- Analysis of variance of Slicing of nitroxin effect in chemical fertilizer levels for seed yield in sunflower

Olaz o (0o
means of squares (5L 3590 yludo 31 (gwo y3) shund g (3590 (o2 laomed 395
&5 3. Slos df phosphorus and nitrogen chemical fertilizer
Seed Yield (Percent of content requirements)
eed Yie
689138 1 0
148474 1 33
68071 1 66
36609 1 100

* *

2o Ky s gy Jlein] s )3 3 sime ol simagé a4 X F 5 1S
ns, * and **: No significant, significant on probability of 5 and 1%, respectively
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Table 5- Analysis of variance of Slicing of phosphate barver 2 effect in chemical fertilizer levels for seed yield in sunflower

Ol e (1Sl ) i .
means of squares df (31 3590 o 3| (50 3) yuusd g (359 5 (2o 395
il 5 Slos phosphorus and nitrogen chemical fertilizer
Seed Yield (Percent of content requirements)

eed Yie

134853 1 0
107239 1 33
8352.96" 1 66
1825.33"™ 1 100

* *

2op> Ky 5 gy Jlein] o 13 Jbsine o3 simeps wasy 4 TN 5 ¥ NS
ns, * and **: No significant, significant on probability of 5 and 1%, respectively
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Table 1- Analysis of variance (square means) for effects of Azospirillum and mycorrhiza on growth criteria and yield of wheat varieties
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Table 2- Mean comparisons for effects of Azospirillum and mycorrhiza on growth criteria and yield of wheat varieties
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Table 3- Mean comparisons for interaction effects of Azospirillum and mycorrhiza on growth criteria and yield of wheat

varieties
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A without Azosprillium, A,: with Azosprillium, My: without Mycorrhiza, M,: with G. intraradices and M3: with G. mossaae
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Fig. 1- Effect of Azosprillium and Mycorrhiza on some characteristics for wheat cultivars (CH: Chamran,B: Behrang and D:

Dena) 1) spike density, 11) HI, I11) grain yield and 1V) biological yield
A without Azosprillium, A,: with Azosprillium, My: without Mycorrhiza, M,: with G. intraradices and M3: with G. mossaae
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1- Land Equivalent Ratio
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Table 1- Soil characteristics of experimental location
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Table 2- Analysis of variance for morphological traits, yield and yield components of sunflower in an intercropping system
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ns,* and **: indicate non -significant and significant at 5 and 1 % probability levels, respectively.
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Fig. 1- Effect of intercropping pattern on leaf number per plant of sunflower (Sun=Sunflower; Soy=Soybean)
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 2- Effect of intercropping pattern on head diameter of sunflower (Sun=Sunflower; Soy=Soybean)
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 3- Effect of intercropping pattern on grain number per head of sunflower (Sun=Sunflower; Soy=Soybean)
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 4- Effect of intercropping pattern on grain yield of sunflower (Sun=Sunflower; Soy=Soybean)
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).
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Fig. 5- Effect of intercropping pattern on harvest index of sunflower (Sun=Sunflower; Soy=Soybean)
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The means with different letters indicate the significant difference based on Duncan test (p<0.05).

bylseo (2,5 23yl Lgadls 2 bgw 5 )3 b o3y L81 balseo CuilS agSl 513 Jgaa
Table 3- Effect of intercropping patterns of sunflower with corn and soybean on intercropping evaluation indices
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Table 1- Physico-chemical characteristics of cultivated soil
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Table 2- Analysis of chemical characteristics for vermicompost
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Fig. 1- The triple interaction of mycorrhiza and Azotobacter and vermicompost on plant height of Basil
CungesS (039 03 V0 9 5Usjl g% 1Bo d32)58e0 (93 Mo ecsgiaS 039 b V1 5503l 1B djypsSee b My
M;: with mycorrhiza, B;: with Azotobacter, V;: Use vermicompost,

Mo: without mycorrhiza, Bg: without Azotobacter and V,:Without vermicompost
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Fig 2 - The triple interaction of mycorrhiza and Azotobacter and vermicompost on plant leaves of basil.
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M;: with mycorrhiza, B,: with Azotobacter, V;: Use vermicompost,
Mo: without mycorrhiza, Bo: without Azotobacter and Vo:Without vermicompost

Luily )3 Cog,S 53 als Jlas 4 bgspe Sy 10 slaw o j2aS

Sl Jolie 5l a8 ol (L by 45 Jyie b
= ie 536 (P2 0/05) o )3 CanguoS a9 9 5Ll 9500
awlio Jgan Lolul p wush ol ol 31 S sluws p oy
d3)5Sho B yias plSn ) u_mTJ_f Sl oy o 1Sl
bgsyo o315 Sass (25505 9 @ 09,5 5 CuwgeaS 5039 5 55 Ls3]
ool ggls 3T S gl 5 3 D 0g)S 5 aali Hles 4
&3Sy ydo Wg el Wilg oo (oS Cito (pl g il o
b

S 4 Jolite Sl as ol L by 4jos Jye b
- sime 36 (P 0/05) o 5 g a9 9 5TLgi1 23S
d\_uu.)[ﬁﬂ t.J9J"> uol_ml = cCdly ul_?(.)) cLﬁf 48l ).las » d)].)
5 55T 5 55m e plSin 3 s b (s oSl
u.t)_.nf 9 cily )I)_s a 09; ) )IAU’_LA 5/1345 Cw%nfga)g
sledgS g 5o uo 39495 aals o 4 by yo 4Bl Hlad
5 2he polie pipr olo b olind oaiS o bas 8L g s
P ol 0y g jiiwed oliae Gil8l dond )0 g Canlie 4yds
A A lS ad iy olaay (iol58l g 2AlS gy el wulyg

Cwl 03,8

Sl olite ;51 pLts (wilo)ly 4o ot @l
= (P 0/05) (g )lo ime 15 CnngaS sog 9 15Tsil 32950
Ln S dglio Jgin oll oy ol oyloxy, olS glis)|
9 130950 CamgueS (soyg Bpan plSin )3 olS i)l o pldey
3 ELi)] o pieSy cusl JLE A 09,5 )5 jie le 8115 ,isT45)
1 egmad 3.8 3 C g5 15 yia il 68/4 sali jleg
o cudly Hlobl bl gy elisyl (LSl 5 dsbe (lapunslS)ly e
5 i oy & o 2liE yolie Ol Ll j) L3 Vil yol ol
Ao 2 g Fiwg deat p o) 86 g )sSole g (g0
89y =5 uls b quaﬂ ol ol ol 039y digy Ay yiuliél
Sliwd oa S Jo slas Sl 5 hysSee )8 Spas b gy
Sy packpwgil g 55Ul Gy ne (Hazarika et al., 2000)
03 S Js (slas S by ne  Azzaz et al., 2009) &L,
Swaefy ) (Mentha piperita L.) lals glis oLS (cq, land
ol oo 45w sl)l> (Hend et al., 2007
Sl Jolie 5l a8 ol L uibyly o8 Jye b
0/05) (sl sime 13l crbams )3 CnmgaS sy 5 15Lsil iz )5S0
d\_uu.)[ﬁﬂ J9J..> uoLwl - sl ul_‘x)) blﬁf 5).) Sy 2 (pS
L (4Bl daugs MolS” 5 53 166) <5 5y ol oy el ilio

9 ol )3 8095 )3 CamgeeS cayg 9 5Lyl i joSee e



AT 5y 5 Sa3slon (B35S 9 ComgnoS 5039 U (ons 0

plant

Number of inflorescences per

M1B1V1|M1B1V0

M1BOV1

M1BOVO

MOB1V1MOB1V0O|MOBOV1| control

6.75 4.5 4.25

4.5 3.75 4 4.75 3

Ol 0bS gy (231 S5 DAL 3 ConigneS (059 9 g1 ¢ 132 )50 41 dnw Jolike 51 -3 JSUS
Fig 3- The triple interaction of mycorrhiza and Azotobacter and vermicompost on the number of inflorescences per plant of

basil.
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M;: with mycorrhiza, B,: with Azotobacter, V,: Use vermicompost,
Mo: without mycorrhiza, Bo: without Azotobacter and Vo:Without vermicompost
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Fig 4- The triple interaction of mycorrhiza and Azotobacter and vermicompost on plant Stem diameter of basil.
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M;: with mycorrhiza, B,: with Azotobacter, V;: Use vermicompost,
Mo: without mycorrhiza, Bo: without Azotobacter and Vo:Without vermicompost
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Fig 5- The triple interaction of mycorrhiza and Azotobacter and vermicompost on Dry weight of basil.
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M;: with mycorrhiza, B,: with Azotobacter, V,: Use vermicompost,
Mo,: without mycorrhiza, By: without Azotobacter and Vy:Without vermicompost
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Fig 6- The triple interaction of mycorrhiza and Azotobacter and vermicompost on shoot fresh weight of basil.
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M;: with mycorrhiza, B,: with Azotobacter, V;: Use vermicompost,
Mo: without mycorrhiza, Bo: without Azotobacter and Vo:Without vermicompost
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Fig. 1- Effect of irrigation interval on tomato flower number at the (A) first, (B) second and (C) third stages of sampling
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(p=0/05)
* Means with the same letter(s) in each figure have not significantly difference based on Duncan'’s test (p<0.05).
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* Means with the same letter(s) have not significantly difference based on Duncan’s test (p<0.05).
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* Means with the same letter(s) have not significantly difference based on Duncan’s test (p<0.05).
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Table 3 - Mean comparison of traits in wheat genotypes under non-stress and terminal drought stress
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Same letter within each column indicate not-significant difference based on Duncan test at p<0.05.

—
of
£
=
-
- =
3E 3 35
@
.3“ Y}\‘—‘g -] 9 s
. = 5T TT O 0w
e 3—1"1— CA AT TS — g
1 B |BaSpgwnnan g
: . ), =o Pl = en 2~ g ooe
K a = ﬁmmmgmmrﬁwﬂ
-~ -~
B n E
“ ™ =
}a 3 £
= 8
. =]
z 9,
= 2
=
4
=
-
i 2~ " ne o @R e @@
— BT = o
f T—a OF S~ O
»Hes R
a2~ ¥ Tt telt s enen
T 0

M‘yd))ga&9doléuw))w)www¢bl)b.\ibw
Oyl 5 3ol 3,Shos ol (s 25 3k U S
b 5,Slos talS Coge dild by G ]33] a5 3505 el

Dy s

P ap &35 Blaaisy a0 Sles IS 5:50ke 3)15)55
55 5 p)SoS FVA iy G5 gy bame sl Gtales] ]
o=l (¥ Jgi2) 290 S 53 p Sl YYVe 5 (il laa (61
5 b Lo 3 o5 2,Slas 5:Slis o w30 (i ol
g St S s (S5 5 Canl G5 (i Bl ) S
5o disMo oS g pphailan sl 03y3,5 3,Shas i ials
PSS VOV e & Lo jobo 4y 1) ails 3)Shos (Std 15
Sl edizs (S b (ol gl ol o2l ials HLSe )
.(Ebrahimie Molabashi, 1996; Radmehr, 1996) ..l oii
b Lblor, 5 51 8 (Sis it o s 5,Slas inls e
Cadls Loy o yto )3 s dbiss el 4 0
Sl jolate 4 a8 cal )] Whe wlidss (Radmehr, 1996)
235 350 O & Cal (6900 pUS sl > ogllae 5,Slas &

g ol SLzdl 03,8 dl yo

ly Gaddi 550 099 9 Ca yua s o ySlas (s (Shessan

SLass) )3 (wp 9o Slao (i (Sted ulys @l
> oLt G G 9 G Lo 93 50 Glalesl 390 puiS Ciliee
S e g (ite (Ko 4313 (0D 3 0)93 9 oy (0 &S
5y i (Sian (0 Jgaz) 3,)3 292 (F = = /AYY™)
Slas asly ais pooyed duslbre (hgy Jdo @ &l s p Ge
g el LB g o 350 il A5 et s 2 (2185 (3 o
Naderi et al., ) 4,LSen g 00 loabl b Guiss oyl gl
5§yl 5 (Sufield et al., 1997) o), San 5 sLiLos (1999
B adaly (ol 5 )l célls (Spierts & Vos, 1985) g
olya &l (3 5y 0y93 LS &S Ao sk eyt (EgHE, 1999)
Se g (Susby G5 Lalpd > Al (B Copu GRIEI L
v LI G R S D P T S A T K S S (VES A PR
Al G g bl 4 G A5 byl )3 3 Slas

L G5 g9 9 oS s barsme )3 4y (0 sy
9 Sy Yl ne b g (e (Siuser 5 Lo )3 3 Sl
sl ad Sy g A5 o Lulyd )3 3o e (Sten
Ot P (Siad D9 I3 dre i St G5 Lare )3
OhLSen 5 s bawgs 4l 3, Slas g iy (b Cas
Cawl 00 )15 3.5 (Hoseinpour et al., 2006)



OFA

"K[oAnoadsal ‘sjaad) Ajiqeqoid o4 | pue ¢ 9y 18 JUBDLJIUSIS [ey ‘4
€ dh ool o e (oo 2R cler 6 5 ooy

\yay ’ub ¥ ooyl of Wl () y9lis G»AL}.& P Ay

($s2015 ou)
pouad Suijy uiesd 24193434
D e 10T°0- LETD LO1T0 #x06L°0 8570 SeT0- #2E6L°0 I
P A Ko e o€ oy
(ssa115 ou)
WF1M UIRIF JO Wnwixep
D om0 SOt 0 #80°0- 800 18€°0 LYTO o I
<5 600 e qper of ey
(ssans
ou) porrad Fulj[y ureiny
0 600~ 1870~ 9070~ 680" cero- I
ol KD ol ey 460
(ssamns) porad
Suf[y ureIs 2An93Y¥H
el L8S O 0s1o #*%CE8'0 €81°0 I
[ A KD qe o oy
(ss2118)
WYSom uress Jo wnunxey
0 Tee0- 8500 PLED I
<5l HT e e of
(ssa118)
potsad Fuijy urein
o0 LOE0 9L0°(r I
o oD of enciey o9
(ssans) pjaif urein) .
sopste of mciey e 1+T°0 I
(ssans ou) plak uein)
sopstc w60 gm0 !
(ssa.0)s (ssaa1s ou)
ou) (ssanys) (ssanys) (ssaays) powad Amumu.:m c_:u Ammw.wuw
UEIIN (55.u5) ad S1om ureas 1ad Sur Suny wen A ow) poviad ultly
Eaa.w P& uIein u:.ﬁc‘ Maloa W _wc_m iy o JO WINWIXe ureas ANy
: e 1Yy wrery) JO wnuIxe gy Uureds dANRH Sy el o
il T w9 o™ v o g o qer ol g o oncig 60 «:. o nl- o
L ¢ v ¢ oacy el ¢jrw ¢ oxchg el
w0 T k0 i WO e A K ® KOl it
sopstc el wsL D e b AL Ko

UOIIPUOD SSAIJS PUE SSAI)S-UOU UI SUI[[I PIIS Ul SI0JILJ IANIIYD PUE PIIIL PIIS (AL SIVIPUL D ULII[0) $521)S JIBNOIP UNMIIQ U0 B[ILI0)) -G L],
Srb[? g qoiweng” #0 v @ peo? s A Torste qiew 6 3o o of K o © qpev o g e 6 6D o0



OFA LpusS oY ails (yudy ey 9 0,5kae (b3

el callas ez | (glus Olabss b dond opl ) 3959
Hoseipour et al., 2006; Ahmadi et al., 2005; Barma et )
2 Vsase & lidlos 5 jl any (Sis L35 Luylys o (al., 1992
i ealS ele d al e gli) (S dey palil b ible
d9ame &l )3 anl 8l 5l ol slge cudlil @l (gl jriwgid
Gl ySan Jaslyd i 5> (Johnson et al., 1981) 5,5
ohelS s 4 o8 (il yd )5l ials slge cudlil )9y Jobo
Seid oole jlade g sy aee Jole jUid Sl 53 ()l jriwgid
ol p b wol glaal yS3o 1l 5l 4l 3 0nd sl
3 slge sa0e JUisl 5 €55 i ()l Fosid SguaS 045l
s 59 iblS (e0gdn U g ol S o0 iy 4y Liingy (slaplul
5 lg 0 Culil e Gyguo ya p> (GeNE, 1994) 55)5 o ol
il il (o plyis 4 als (ol (g 08 (s &> ()35 0y93
5 beome g gl b ot ilga g b g 039y puiS 3 Shes

.(Brule-Bable, 1994& Duguid, ) 3.5 .»

ek ol )3 don (3 Ll 03g0d lag LEalS Coad 4 oA
L ails (oo dinge bl 5 42 STl (g cnlple
Ay 5355 5 | ol (am Yo s (1 0350 oo
5 olisan ladel y Claal a4y dngi b Lol sl aily (g pgllae
P Gy cJarme (S A5 & Jooxie 5 (0y39) Pl (i S
St day g Suid bl Jaowe byl 4 dogi b il judy
OiblS Wlgs o dild iy e ol 008 o Al Coje S
s 0y93 B 0B 3l il btas 45 g Lulys 3 1y &l (5
as Ll ) o)y 0eMe  ulod )l 20,8 o el &l
P st S5 3 31350 5515 s 1y
2 Shg ol edlaiwl opl e (Kafi et al., 2001) w_sb .
P ash oy Slas ey a8 b Lis Glhs  Siued (ao)y

Do s g o (Siumon &by 0 4 0)g0 b i byl

&l

Ahmadi, A., Saeidi, M., and Jahansoz, M. 2005. Distribution patterns of photosynthesis and grain filling in bread wheat
genotypes under stress and non-stress. Journal of Agriculture and Natural Resources 36(6): 1333-1343.
Austin, R.B., Ford, M.A., Edrich, J.A., and Blackwell, R.D. 1977. The nitrogen economy of winter wheat. Journal of

Agriculture science 88: 159-167.

Barma, N.C.D., Amin, M.R., and Sarkar, Z.T. 1992. Variability and association of grain yield with vegetative and grain
filling period in spring wheat. Annuals of Bangladesh Agriculture 2: 1063-66.

Blum, A. 2005. Drought resistance, water-use efficiency, and yield potential-are they compatible, dissonant, or mutually
exclusive? Australian Journal of Agricultural Researches 56: 1159-1168.

Brdar, M.D., Marija, M., Kraljevic-Balalic and Borislav, D. 2008. The parameters of grain filling and yield components
in common wheat (Triticum aestivum L.) and durum wheat (Triticum turgidum L.Var. Durum.) Central European

Journal of Biology 3(1): 75-82.

Bruckner, P.L., and Frohberg, R.C. 1987. Rare and Duration of grain filling in spring wheat. Crop Science 27: 451-455.
Darroch, A.B., and Baker, R.J. 1990. Grain filling in three spring wheat genotypes. Statistical analysis Crop Science 30:

525-529.

Darroch, A.B., and Baker, R.J. 1995.To measures of grain filling in spring wheat. Crop Science 35: 164-167.
Duguid, S.D. and Brule-Bable, A.L. 1994. Rare and duration of grain filling in five spring wheat genotypes. Canadian

Journal of Plant Science 74: 681-686.

Ebrahimie Mollabashi, V. 2007. Effect of drought stress after a thesis on dry material mobilization at vegetative parts to
seed of promising varieties of winter wheat. MSc Thesis of Agronomy. Islamic Azad university of Mianeh Branch,

Tabriz, Iran. (In Persian with English Summary)

Egli, D.B. 1999. Seed Biology and the Yield of Grain Crops, CAB International. UK. Pp. 149
Fanny, A., Julio, 1., Dolors, V., Luis, F., Garciadel, M., and Conxita, R. 2008. Breeding effects on grain filling, biomass
partitioning, and remobilization in Mediterranean durum wheat. Agronomy Journal 100: 361-370



WAY b ¥ oylad 8 alo o(55)0liS (ouilid pgs & ydi OV

Gebeyhou, G., Knott, D.R., and Baker, R.J. 1982. Relationships among duration of vegetative and Grain filling phases,
yield components and grain yield in durum wheat cultivars. Crop Science 22: 287-290.

Gent, M.P.N. 1994. Photosynthesis reserves during grain filling in winter wheat. Agronomy Journal 86: 159-167.

Gifford, R.M., and Evans, L.T. 1981. Photosynthesis, carbon partitioning and yield. Annual Review in Plant Physiology
32: 485-509.

Hoseinpour, T., Siadat, A., Magani, R., Fathi, G., and Rafiei, M. 2006. Study of rate and duration of grain filling of
wheat genotypes under rainfed Koohdasht of Lorestan. Journal of Agriculture and Natural Resources

Johnson, R.C., Witters, R.E., and Ciha, A.J. 1981. Daily patterns of apparent photosynthesis and evapotranspiration in
developing winter wheat crop. Agronomy Journal 73; 414-418.

Kheirkhah, M., Honarnejad, R., Esfahani, M., and Golipour, M. 2004. Relationships between rate and duration of grain
filling and vyield, and yield components of different rice cultivars at three sowing dates. Research Journal of
Agricultural Science 1(2): 36-40.

Khezrie-afravi, M., Hoseinzadeh, A., Mohamadi, V., and Ahmadi, A. 2010. Assessment of drought resistance in Iran
durum wheat landraces under water stress conditions and natural irrigation. Journal of Crop Science 41(4): 741-753.

Mahfoozi, S., Roustaii, M., Jasemi, S.H., Ketata, H., and David Flower, B. 2001. Breeding for increasing wheat yield in
the cold dryland regions of Iran. Proceedings of the 4™ International Crop Science Congress Brisbane, Australia 26
Sep- 1 Oct.

Mc Caig, T.N., and Clark, J.M. 1982. Seasonal changes in nonstructural carbohydrate in semiarid environment. Crop
Science 22: 963-970.

Moradi, M., Motamedi, M. 2010. The rate and duration of grain filling in wheat cultivars. Iranian Journal of Crop
Science , 4: 37-43.

Naderi, A., Hashemie-dezfoli, A., Majidie-havan, A., Rezaei, A., and Normohamadi, G. 2000. Study of Correlation that
influence of some physiological parameters influencing grain weight and grain yield of spring wheat genotypes at
optimum conditions and drought stress. Iranian Journal of Crop Science 16(3): 374-386.

Paknejad, F., Mjid, E., Nourmohamadi, G., and Vazan, S. 2007. Evaluation of drought stress on effective traits at
accumulative assimilate of grain in different cultivars of wheat. Journal of Agricultural Science, Islamic Azad
University 13(1): 1-12. (In Persian with English Summary)

Sanjari Pireivatlou A., Aliyev, R.T., and Sorkhi Lalehloo, B. 2011. Grain filling rate and duration in bread wheat under
irrigation and drought stressed conditions. Journal of Plant Physiology and Breeding 1(1): 69-86.

Savin, R., and Nicolas, M.E., 1996. Effects of short periods of drought and high temperature on grain growth and starch
accumulation of two malting barley cultivars. Australian Journal of Plant Physiology 23:201-210

Simane, B.J., Peacock, M., and Struik, P.C. 1993. Differences in developmental plasticity and growth rate among
drought resistant and susceptible cultivars of durum wheat. Plant and Soil 157: 155 -166

Spierts, J.H.J., and Vos, J. 1985. Grain growth of wheat and its limitation by carbohydrate and nitrogen supply, p. 129-
141 in: w. Day and R. K. Atkin (ed) 129-141. Spring.de/link/service/journals/422/bibs/8113002/81130162.html.

Sufield, I.I., Evans, T., Cook, M.G, and Wardlaw, I.F. 1997. Factors influencing the rate and duration of grain filling in
wheat. Australian Journal of Plant Physiology 4: 785-787.



Journal of Agroecology
Vol. 6, No. 3, Fall 2014, p. 571-581

i

$329LS (ol ooy & i
571-581 . p 1393 july 3 o ket 6 ul>

> 56 5 (Brassica napus L.) 135 b glowe cuiS galuadl 5 b6, sl asls ob))f
0555 355 il pslie cow (Pisum sativum L.) K3

3 2 T
Sose e oo adile G T dlci
1392/04/29: =5\, s &b
1392009/0L: 3, g 36

2>

Pisum sativum ) -S5,5 s¢56 4 (Brassica napus L.) LS blswe oS oolaisl g o, clajmsls obj)l jshie 4 ilejl o)
Jlo 335,8 poes olKils  Slasdios dej30 50 )L,S5 dw b dobas JolS S'aly )b LB 53 o ygiS o yguny 59 398 cilisee jalie o (L.
ol 95l S o S 512 11 21 cus L (Kp8og50 g IS bglste cusS Jols ialesl (sl jlow 3,5 121 1390-91 el ;
CitS b)) slapasls og: pgd Jale laie 4 (LS 93 51 o o (6365 5L 00,3 50 5 75 00) (55,5 o e 9 Jgl Jile lyis
i AAYL) (ly 3, 1y 20lS (SPY) i 5 (sl (K) (s o s dLER) (o (5, o o Lo
aon Loy a8 ol Lt gl s dnwlons (IA) bobe cuiS gaiodgw g (MAI) Joy coje Jobis (oolazil cla jasls 5 (CR) culs,
slaasls 9 SPL g AYL Lo asls polie bl olaidl 3gs a1y oliae oy %50 (6365 paws 3 (oolaidl g 0B, (clayasls
umﬁujwam&)lwb%dlﬁw 'mdl)g},}K[5LER 5 M oo bgle gl 5 dod 6y |A5MA| dlaisl
Coldy Cons olie (390 S5l S5 g Cundle (adli yolie 09 Cute g 0lS 90 3l Sy 1iST SU  Cons bglse culS 55y odiad
Ll ol .ccwl odgy balbke cuiS )5 odly jl Jaaws cpl g oolitwl b ($5,83956 &) Cows 1357 0B, (5,5 0 ;0L 318" olS (6l
Akl oo o i |y 550 00l Byme Lials baylys (5 (5,8 5955 L 158 bglsee cuiS coje 95 4 (oolatBl g 06, sl jasls

O3 Sl o ooy Cao ealle ol Pl o S plliips: ailsi pa3ls (65 (Sl

Chapman, 1988; Bauman et al., 2000; Hatcher &
et mlis 5l () m0 a0 <5l o (Melander, 2003
Cowl 0 DLy iSO ey slapllaipgs b duslio jd dgrge
(Arnon, 1992; Park et al., 2002)

Sl (LS Cemen 93 y b by oo e iS pllaipay )
weamad ol 0.5 culdy alie b s mbe 5l g)b oy
TP g e (SN > liioee & Wil oo (SL) welie
Sl Al o paplie (pl S S8 LS claculd) wls
By oLl nly cud s 5l alS mlgs > culd, Gilisee
OleMb| juds gly diled o piorod LS s |y Coldy 0330 o
caliseo Oladod gyl duglie ISl  AGS SaS Bivee 4y oduoy
[(Litourgidis et al., 2011) w5l w2l |,

oo
SIS ST (555l OMSEe (A8 Sy, b g3l sladle
Sl Wy ol Sl grizen 5 SB dacl (Sagl alex
sloplla g9k g Ol bais 4y I Gl Gelifiee a2 g5 o
.(Bedoussac et al., 2010) .l o1 Cglasa (55,5LiS o3
Sx5s e )bl gg dbul s Ll oSl 5l (S
by a0 b boee caiS” jledlayly ol o cuwl iSais claplls
Siedge 5yl lsie 4 p glaile 5 U s ol
Kenny & ) olyen (sladsss plos b o 3,Shes il cas

5 28] ol S il seoniil g 5eo8Tg 31 Jhutily a4 -3 52
355 el o8l ¢(65,5liS 0uSitly Lely; LS (5550681 Lol
(Email: Falah1357@yahoo.com e odigs = %)



1393 5l 3 ojles B sl g 5)9liS ol pos g pii D72

CuiS 305 o o a8 ot gy GBLS 51 (o 18
135 51 o e 15 oo 45 (gp9b & ol (I3l 4y g, ]
1390-91 —<l,; Jlw ,» ,LsSa 1800 4 1373 JLw o jksa
Statistical data of Jahad Keshavarzi Ministry, ) el oiw,
ot Jelse Sl o yiws 4B ()39t 35aS oS L 51.(2013
Jyamo cnl (559,55 6 0ol 5 Adlyise BIS 3,Slas 0aiiS35000
oy hemecin s G S9ll 059t (alesd S35 gie ||
il L Sal, 05 5l esliwl (Ratkhe et al., 2006) 5l ol yon
2515 e (3g i oS i alS b ] byl et alex
Soon et al., ) wsl Sl lesd (Joy 4 Sl hals
ol aseiiols 4555 93 ) Cunsy bulys opl cou Ll (2004
955~ by bre cuiS oo pols 3 )l ple
5 ML) slapasls bl (g 098 Clize ol co
8 )5 L8 oyl 550 (golaidl

L9, 9 g0
ol Sol gpb B 5 (s ©yg0 4 Gimgly (]
0P L 2)S el olSisly (Sl as)je )3 ST dw b (olas
9425290 lihix Jsb g Jlad 4id> 21 5 420 33 lilae
=01 ely; Jlo o byd ows 1 20 2116 glisy) o (5 aids 49
G by (53,955 9 IS bgloee S’ (slojlags 1,21 1390
5 Jsl Jele gt 4 olS 93 51 6 o a8 S5 5 12, 111 21
2555 4365 93 (sl (5o %50 5 %75 H100) (59,25 Bypme e
S gyl bl paig: pe> Jolo plaie & IS5 (K558
80 5 150 iy (5,3 5959 5 31T (sl 3l 250 9500
P S 48 A 4B S a3 0yl e S HlSe 53 p)SlS
Se g ecdlS bolad (g9) (ala)led )3 cudlS L lojon (g3
o205 1S oxiledl pgwr S g (58, Bl dlaye 3 (g
a cals s id Jold @) o b ddlsl S 4 Sy Ojee
5 e Jol dad (S8 3655 .05 4B S i )3 o il 40 alole
S ) sy At o b S YU o515 L il pg o 515
Caad g 90 () (59 dlold U b S (5,8 5556 ¢ 118 sladsy
Shojaie ) ol cansy (K5,8 2956 ¢ 135 el ey 4 yia ko
sl a4 g3y slacile opag (Ghaddykaie, 2010
Dby (D Ay B 0lS 45 Jsbo )3 5 4 bl cuns L 657 2

3150 05 Mo e o5 ol (LER) |5 61y s bgho
63 )8bos b bl g (35T ST 3 5la0 390 Jpame 35 ol 5L
CaiS 3 aSe oSS 4 Sl il adl bl cuds il
Ll 5l o) s plp o 5l el plpy bglses coiSy pals
PEE opp Ol g w3lo S5 oo 3 )Shos b il g0
39l wal (IS L dulia )3 1) bglsee s pllas oIS
9 0395C ) 3, Slos pdizo 5y (Anthony et al., 2006)
o i3 (PISUT SV L) o 395 535 o oVl
L bgdsta g i8S &yg 4 1y (Trifolium pretense L.)
I8 ialajl 590 Jlo g @ode 4 (Secale cereal L) jlsgls
LER §1/2 Jlsgls g jaw 5956 bl LER oy oyl 53 .205b
50,8 oanliie U1 el cowdas 13 Jlogls ¢ 30,8 i bglse
e iomen 39 ply blss cutS )3 3 Slos g 035
Gt A g8yl g e 3956 slp oS Ay (loj 53 G
“4 35290 0355 (sl 4 S ) ()39 p 5ok 178 5 242
(Karpenstein & Stuelpnagel, 2000) sol cows
WSy St o3le sl lzee sSily 505 (CRY culh,
A5 S b duslie )0 o S bglse Ojgody oS oK
penc bogle o 3 gl oonss ot 1 o3liol by 5 sl o o
Mead ) 3505 (e |y ol g (liisn w3 ol 335 o0
25 sl (K s plo]) e pizas (& Willey, 1980
Hazor et al., ) o,LSen 5 yo5ln .30 o0 o3litul culd, o5k
(Hourdeum vulgare L.) g oLS bglsce cuiS )y 5> (2009
Brassica napus ) I35 (Lend culinaris Medic.) _wis o5 L
Trigonella ) allis (Linum usitatissimum L.) LS L.

ol (Cicer arietinum L.) s¢5 4 (foenum-graecum L.
Ol iy 318 0LS 00 bglsee flalS 0 j> a8 Wob
(3/29) colsy o ¢ (7/83) (ows plos;l oy (0/43) ol
PaS Jb pm oS culdy o b o agob plaidlsd 4,
bals a8 o) elopadli 55 5159 L g alags ol
o bl Ll )3 a8 3405 0 )Ll (oolasdl gla yadls @ o oo
(Litourgidis et al., 2011) 395 0 65w bglsee cutS” piumme

1- Land equivalent ratio
2- Competition ratio
3- Relative crowding coefficient



573 155 balie coiss golasdl g 8 gloas Ly il 5l

PN 2555 4595 (Slgld i (S8 0956 L bl s
30000 = (55,5 5955 £S5k o o Py ISy bogloe i
e Jb, 60000= 135 oSl o cuad P 5 L)
rSe i Sl ik 5 isef] ) ol shaush
Lol 42325 3,90 SAS (V.9) (bl Jljdlp s 3l oalisl b 003

“p bawgi 35 alojl (slajless ylo gine blite Il a3 5 )5
o9l L bjlas 5555ke dunlio 505 duglie MSTAT-C l33|
A ol o pd gy Jloss! grdaws 3 LSD

3955 (g 3,Skes 9500 osaliio L Jouo )3 &5 ysboylon
AU o5 glastne o ol 53 ggarme LER 5318 (S5
Jole 95 ol e 31 (g )5 51,8 bglsee cons 5 ()95 355
g g oine (55,8 0555 i 3)Sas gl b ylol
Cod 1 IS5

LER=LERc+ LER;
LER: =VYilYc
LERp = Y5i/Yp
CR¢ = (LER(/LERp)X( ZpilZc)
CRp = (LERp/LERC)X ( ZcilZpi)
K= KK,
K¢ = Ycizpi/(Yc = Yei)XZei
KP = Ypizci/(Yp - Ypi)pri
SP1=(Yp/Yc) Yci + Yo
AYL=AYLp, + AYL¢
AYLc ={[(YcilZei) = (Yc/Zo)] -1}
AYLe = {[(Yei/Zei) = (YolZp)] -1}
IA=1Ac + 1A
1Ac -AYLcPc
1As = AYLpPp

MAI = Value of combined intercrops x (LER-1/LER)

1- System productivity index
2- Actual yield loss
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Hauggard ) sas o )3 156 cod olyen olS L 95 (sl o395
(etal., 2003

B onms o35 o o Kp) (5512 3955 (gns plond] o
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4 oy 4 00 368" liee sl IS g (S8 095 i IS e
o) 595 395 liwe Liulidl b g 540 1/89 4 1/03 (1/95 -)je
5L %100 5 (Jg ol pLiss oy mapme (ialS bl jasls
3 Jgie) el talS (5l ime yokay 5255

5150 oo o byl (slacuns (olad )3 (05 Sl
ool L (12) (505 56- 1518 gl s g (6365 il 75
cdb Gl S e (TS 4y Cod o355 5L 1100
S 33 ) (6 ymlp S (i &S 65k & (LER>1)
Ol3e 42 0lS 5l 150 (6358 graws L (21) (S5 0555~ 1518 gl
by iS4 Coams bglsa LER i3l el cansay 1/17
Litourgidis et al., 2011; ) el oai oyl55 (63b; Cpbimo
.(Bedoussac et al., 2010; Jahani et al., 2008;

24 cudd (S (1 JS) Jpamo 5 omd 3)Skas oy
&l S Gl BTD 550 (o398 s y> bgloee (slacunms plo
IS ol a8 ol (gime iy ol o3l Lt Gl IS sl (e
b ol g 03,5 sl (gllas g5 &y bglsee cuiS sLlie
@3,Skas g lug a8 Hio b 3 IS | olyen olS a5
Al opdle bglsn i il 2SS Ll by
9583556 Jaaxe 3y Sloe I el 0l (iol58l 1) 15187 5 Slae
dog Sl o T et g WSS (LS ST 4 S
Sl ed Cunl (B (59 5t 39808 Ll 53 oLS 93l boglove
JS 2 8kee 39 YL (L JS8) 35 25 JS LER Joges 4 51
LUt ah ang L ol S5 o jS0ko (2255 &) s
50 (300 42 9yt Bypae tlS Lyl )3 i IS LER 30
ol o bais 59555 3,08 %0100 a4 s %25 4

0395 323U0 g balse CulS' (g low y3 (K5,33555 9 135 (o (6 2l 2 Commnsd (Slag yo (568lia) (il lg 45205 -1 Jgu>
Table 1- Analysis of variance (mean square) for land equivalent ratio of canola and pea under intercropping treatments and
nitrogen rates

305 (833 S

1515 oo j (S 321 32 S

&l a S ini: Sqoine (30 (6l 2 Caadd
i 1 ‘;f”””v . Land equivalent I‘I ‘(’;&) 6)-")) D
Ol g $; Land equivalent ratio of ratio of canola Total land equivalent ratio
S.0.V df pea
LERp LERC LERt
,\)S; . 2 0.001™ 0.003™ 0.008™
Replication
ojasis gl (N) Nitrogen 2 0.014%* 0.008* 0.04%*
level (N)
o M (I) 1.26** 1.31** 0.02**
Intercropping ratio (1)
N x| 8 0.003** 0.002" 0.007"
ks 28 0.0008 0.002 0.005
Error

*%* *‘ns

idle 20> S g gy Jleil o 53 Jlaine (392 Jladee pd LS s T
ns, * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
wilige S5 ey Gl o 9 TS (05 (Sl S (593555 (30 S pl e Sl 5 & LERL 5 LERC LERp
LERp, LERCc, and LERt are represented the land equivalent ratio of pea and canola and both crops, respectively.
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Fig. 1- Land equivalent ratio of canola-pea intercropping in different levels of nitrogen
e 50k a5 22 IN100% 5 N75% N50% bl o ol 93 gg05me 3 BIS (55,8 3956 (sl omsj sl S Kol a5 & LERE 5 LERC LERp
Bl (K558 2955 5 1315 (sl i3y 555 5t 100 5 %675 H50
LERp, LERc and LERt: are represented the land Equivalent ratio for pea, canola and the sum of two plants, respectively. N50%,
N75% and N100% are represented 50%, 75% and 100% of the nitrogen fertilizer requirement for canola and pea, respectively.

S 395 7ol > 1y (Helianthus annuus L.) s, KL oy 35 (Mousavian et al., 2010) o, 5an 5 \bguwge
25091 Cawddy 5 (Zeamays L.) &b byl ciS (cly (i oSTy cu o

Oj9r 2o g bolsee CulS S Cod (Kyd 3559 g 135 (o 05155 Gt o (©lrs po (i) uily g 43085 -2 Jgu
Table 2- Analysis of variance (mean square) for relative crowding coefficient of canola and pea under intercropping ratios
and nitrogen rates

4, 4, W15 (o o . . . . . . .
e g "9 e 15 05155 (i pd Eg0om0 o515 (ol S
s ] ] “;" 2295 . Relative crowding Total relative crowding
Sl N Js Relative crowding coefficient of canola coefficient
S.0.v 5 | df | df coefficient of pea
Partia Total Kp Ke Kt
S 2 2 0.04" 0.93* 187"
Replication
ciss g (N) 2 2 0.24** 1.07* 2.82%*
Nitrogen level (N)
bglsee M (I? 3 4 0.05* 1.94** 1.85*
Intercropping ratio (1)
N x| 6 8 0.04™ 0.19™ 0.58"™
wrinles] sl 22 28 0.02 0.36 0.59
Error

Al oo dioyd gz Jlein ] e 53 45 dme (g H me e SO s 4 KT g NS
ns, * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
2l IS o 0515 0 5 5 s 0515 a1 S99 i STy ys S i & Ky KE K
Kp, Kc, and Kt: are represented the relative crowding coefficient of pea and canola and both crops, respectively.
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Table 3- The mean comparison for relative crowding coefficient of canola, pea and sum of two plants in different rates of
nitrogen

PG o o515 S

1505 ommi 05155 g I o o515 g

o Relative crowding Relative crowding Total relative
Treatment coefficient of pea coefficient of canola crowding coefficient
Kp Kc Kt
Ojarks g
Nitrogen level
5L 50% 1.03a 1.95a 1.89a
N50%
s 75% 0.98a 1.53ab 1.40ab
N75%
s 100% 0.76b 1.37b 1.03b
N100%
bgle Comnd
Intercropping ratio
(92955 la - 1b
Pea
[J1t4 - 1c 1b
Canola
(21) 135 - S5,80950 0.96a 1.57ab 1.58ab
Pea-Canola (2:1)
(1:2) 1515 - S5,85956 0.61ab 1.79 1.53ab
Pea-Canola (1:1)
(12) 1315 - S5 g0 0.82b 2.10a 2.08a

Pea-Canola (1:2)

A5l e doyd gy Jloin] gdaws )3 LSD (ygeil ol p 5y sime (glel coglis 4818 S e B (gl)b (sloysSilio (gt y2 ) g 09,5 ya
Within each group and each column, means with similar letter, are not significantly different (p<0.05) based on LSD test.
i3l JS (s 0515 a5 IS s 0515 s o8003 (s o515 ey e w5 4 KUy Ke Kp
Kp, Kc, and Kt: are represented the relative crowding coefficient of pea and canola and both crops, respectively.

o S SS & S IS bgle (512 CR sl 350 YL
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(523 515 b8 Ly oy by 095 Jobo oS Ll 512 JS3)
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a8 polie Jl(Bp Ol il Fod S (Slady) phuw
asllke .(Eskandar & Ghanbari, 2011) 5)ls (¢ i 0L3,
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9 oRalS |y (50,8 3950 (o 1515 o byl S
DRl ST ay s |y IS 5 IS (o 05T o8 (0o
w515 (o o 8 06 i (JS @S5 o s 5 30
(1-2) 130555 56 byl cous 45 (gy9b & €85 I3 135
1.3 Joas) s polamsl sy a1, 2008 50 a0 Ky oyt
aor )3 JS5 (o oSS Gu b 6k 45 00 ol (B
ol ol 4 s il (S SS ) Cond bl glacins
Litourgidis et al., ) 34 ol g5 oyl bglieo cuitS (caiodgw ,Sby
(2011
3956 Culdy s (4 Jgi2) by 455 Joso 4 g b
Oizmed g bglse Cons g 559505 355 i sl (CRP) (555
U cou (CRE) 1S colsy s Lol 29y I sine LgT Jilize 31
8 bodoe cuans LS (liee Jlie 519 (13955 355 Oliee
oaind L5 2 JSb 53 culdy s (pSole (p<0/01) 8
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Table 4- Analysis of variance (mean square) for competitive indices in intercropping ratio and nitrogen rates

&bo g R EJRCI s o3 2L &y Cowd 1 5,5os
s ; Competition System production Sy
Oy sl50 ' : i
it ¢ df) ratio index Actual yield loss
SXeAY) CR, CR, SPI AYL, AYL, AYL,
"_’ﬁ . 0.0003™ 0.002"™ 170051* 0.01™ 0.08™ 0.11™
Replication
.‘.’55’:*'3 gl (N) 0.01** 0.05** 130135™ 0.09**  0.25** 0.59**
Nitrogen level (N)
byl M (I? 0.01** 0.05** 26790™ 0.01™ 0.02™ 0.06™
Intercropping ratio (1)
Nx I 4 0.008** 0.03** 17338™ 0.002™  0.04™ 0.05™
‘-‘w;’i;n” 16 0.001 0.003 42435 0.01 0.07 0.09

il oo hopd Sy g iy Jlil g 3 3 gne (P92 e i S i 4 T NS
ns, * and **: are non-significant, significant at the 5 and 1% probability level, respectively.
Bly didy awd 15 Sles ot Mg (Ll d3S Culd) cons o S Bag50 ) cuns Sl i 4 AYLE ; AYLCAYLpP . SPI CRc CRp
3l ol 93 ggemme 5 IS (K yh35u
CRp, CRc, 1Ap, AYLp, AYLc, and AYLt: are represented the pea competition ratio, canola competition ratio, system
production index, actual yield loss of pea and canola and both crops, respectively.
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Fig. 2- The means comparison for competition ratio of canola and pea in different levels of nitrogen.
Sl e 1515 g (K5,83956 olS culBy coms ,S5ly o5 4 CRcanola 3 CRpea
CRpea and CRcanola are represented the competition ratio of pea and canola, respectively.
28l o by gy Jlois! o 53 LSD ygnjl ool g1y sime (ool oglis 486 oS o bys glyls (olonySile
Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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956 e Bly 3,Sles 595 365 Ll b g del s %75
oo d dog b (D Jodo) Mt oamlie bglste cns 3 AYL
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Table 5- The mean comparisons for system production index and actual yield loss of canola and pea in intercropping ratios
and nitrogen rates

o Pl 092 Mgl s L RBlg &8y Cuwd 51 2,8os
i System production index Actual yield loss
Treatment SPI AYL, AYL, AYL,
Ojarks g
Nitrogen level
s 50% 3268ab 0.02a 0.49% 0.51a
N50%
s 75% 3473a -0.02a 0.26ab 0.23ab
N75%
;s 100% 3262b -0.18b 0.18b -0.003b
N100%
bglso Comd
Intercropping ratio
(22) 135 - Ks,85950 3306a -0.02a 0.32a 0.3a
Pea-Canola (2:1)
(12) 135 - Ks,85950 3300a -0.11b 0.27a 0.16a
Pea-Canola (1:1)
(L:2) 135 - S5 o550 3397a -0.06ab 0.35a 0.29%

Pea-Canola (1:2)
sl o doyd gy Jlosn] pdaw p3 LSD ygal (bl jb dxe (sl coglds 388 S jtio By (il (glaypuSilio ¢y o g 09,5y 3
Within each group and each column, means with similar letter, are not significantly different (p<0.05) based on LSD test.
Al oo olS 50 ggemme g 1318 ( K5,80950 bly didy cuwd I 5, Ses qutinn Mg5 (a8 ls Sl sy 4 AYLE s AYLCAYLp . SPI
I1Ap, AYLp, AYLc, and AYLt: are represented the system production index, actual yield loss of pea and canola and both
crops, respectively.
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Table 6- Analysis of variance (mean square) for advantage indices in intercropping ratios and nitrogen rates

&b a2 bilie gindgws aild u”iﬂ“‘i”tv”‘“’
oy e ; . onetary
| 151 -
SIS, @833 Intercropping advantage advantage index
SOV df 1A, 1AC 1A MAI
"_’S . 2 7584092 " 276281279 "™ 329681010 ™ 12221812™
Replication
_‘35”:*’3 ek (N 2 86266264** 881013203* 1421310337* 103233975**
Nitrogen level (N)
byl M (I_) 2 1658550 " 54416610™ 112145760 10064190™
Intercropping ratio (1)
N xI 4 2309196 ™ 145635331 "™ 154393948 ™ 1410732
““”I;’l;u” 16 6636648 243839478 276616266 11410541

il o oy Sy g iy Jlaisl g 3 3 gne (39 B e i SLE i 5 4 *F 5 TS
ns, * and ** indicate are non-significant, significant at the 5 and 1% probability level, respectively.
Wil Jgr Coze pa3li g bglse cuje (asld DS bglse coje (a3ls 095 blre cuje padls [ Sily iy 2 MAL S IA (1AC (IAP
1Ap, 1Ac, IA and MAL: are represented the intercropping advantage of pea and canola and both crops, and monetary
advantage index, respectively.

(Litourgidis et al., 2011) >g, (20:80) px:5-3450 4 (20:80) P A5 g w0 S b g5 S 5 lacuiS wyp
At =3935 & bgsye (3laidl dgw (p YL ccalisee slacons

03950 72500 9 boloes CulS (Sl Codi (55,8 3954 g 1515 byldeo (gaiwdgm (spad Wi duglie -7 Jou>
Table 7- The mean comparisons for intercropping advantage indices of canola and pea in intercropping ratios and nitrogen

rates
o bl shwdgw (asla G Cajo pasls
) Intercropping advantage Monetary advantage index
Treatment 1Ap 1A 1A MAI
Ojarks g
Nitrogen level
ks 50% 460a 29681a 30141a 6055a
N50%
3 75% -728a 15535ab 14806ab 4437a
N75%
55 100% -5397b 10625b 5229b 450b
N100%
bglswo Comd
Intercropping ratio
(22) 1585 - S5,85559 -613a 18991a 18378a 2624a
Pea-Canola (2:1)
(L2) 1555 - 5583455 -3316b 15988a 12672a 2857a
Pea-Canola (1:1)
(L:2) 1585 = Ssydag55 -1736ab 20862a 19126a 4561a

Pea-Canola (1:2)

A5l e oy gy Jloin] gdaws 3 LSD (ygeil ol p 5y sime (Lol coglis 4318 S e B (ol)b (slopsSilo ¢y y2 ) g 09,5 ya
Within each group and each column, means with similar letter, are not significantly different (p<0.05) based on LSD test.
Dbl Jo Coge yadld g balswe oo (et ls diIS bl cyje adld 0555 belske oo (adls cuns Kby w4 MAL, IA (1AC  IAP
IAp, 1Ac, IA and MAL: are represented the intercropping advantage of pea and canola and both crops, and monetary
advantage index, respectively.
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Table 5- Partial Land Equivalent Ratio and Land Equivalent Ratio (LER) for grain yields of Ajowan and Fenugreek at intercropping treatment
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Table 2- Variance analysis (mean square) for green and farmyard manure and biofertilizers effect on nitrogen dynamics in
soil, grain protein and organs of corn, nitrogen uptake and grain yield.
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a LgUa&
Errora 4 0.002 0.146 0.008 1.048 566.9 0.693
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* k%

** * and ns: significant at 1 and 5 probability levels and non significant, respectively.
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Fig. 4- Mean of leaf nitrogen in corn tasselling stage at different levels of nitrogen fertilizer treatments
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Table 3- Mean comparison of interaction effects of green manure and fertilizer treatments on leaf nitrogen content (%) of
maize at harvesting stage
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In each column, means followed by the same letter are not significantly different at P<0.05 according to LSD test.
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Fig. 1- Yield trend of wheat, barley, rice, corn and total cereals over the country
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To select the best trend equation data were fitted to linear, bi-linear and tri-linear regression models. For corn, available data of the
period 1984-2011 was used.
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Fig. 2- Time trend of the values of absolute and relative regression residuals for wheat, barley, rice and corn over the country
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For corn, available data of the period 1984-2011 was used (left: absolute residuals; right: relative residuals).
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Fig. 3- Five-year moving average of the values of absolute and relative residuals for wheat, barley, rice and corn over the

country with the fitted regression line
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For corn, available data of the period 1984-2011 was used (left: absolute residuals; right: relative residuals).
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1- Energy productivity
2- Specific energy

3- Net energy

4- kg CO,eq ha™!
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Table 1- Type and date of different operations for tea production in Guilan province

Ollos g4
Operations type

&)U
Date

Plowing
B3
Fertilizer application
S o
Spraying
o9
Weeding
O Obdd ol (1o
Mean Frequency of weeding
Jol cusls
First harvesting
ped Cubld y
Second Harvesting
pgw Cudldyy
Third harvesting
pole il
Fourth harvesting
Cubldyy ladd dlaws (ke
Mean number of harvesting
ol colue (Sila
Mean of farm size

Kol Yoo 1Y 20 Feb to 20 March
Lawl Vo JNY 20 Feb to 5 March
Cudge 3yl VO (I 323y9,8 VO To 5 May 4 Apr
Ao Jabg 22 May to 5 June
2.71
0 Jabs v 15 June to 26 June
by N0 JIY 23 July to 6 Aug
s VO 1Y 23 Aug to 6 Sep
22000 ) 5005 V0 6 Sep 7 Oct
2.19

0.20

95 9 13959 6551 Jolre - Jgua
Table 2- Energy equivalent of inputs and outputs

S35 Jolee

bzt s B3y (LS JojlSe)

Inputs and output

ool

Energy equivalent Reference

(MJ unit—1)

L6395
Inputs
(ceebo) £3589,
Human Labor (h)
et slaagS
Chemical Fertilizer
(p55kS) o
N (kg)
(p55k5) lavs
P205 (kg)
(PS5 kS) (olrawsd pgans
Biocide (kg)
(5515) o> 555
Farmyard manure
(5) st 9w
Gasoline (L)
(cel) boyile
Machinery (h)
e
Output
(pS5S) s>
Tea (kg)

46.3

62.7

1.96 (Singh et al., 1994)

66.14 (Ozkan et al., 2011)

12.44 (Ozkan et al., 2011)

(Khoshnevisan et al., 2013)
(Khoshnevisan et al., 2013)
(Pishgar-Komleh et al., 2011a)

(Singh and Mittal., 1992)

(Ozkan et al., 2004)
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2- Marginal physical productivity
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Table 3- Greenhouse gas emission coefficients

& L L ) 253959
Reference (kg CO,eq unit™) Unit Inputs
(Dyer & Desjardins, 2006) 0.071 Joie il slaoeile
MIJ Agricultural machinery
(EAL 2013) 23 ;J R g
liter Gasoline
bord sladgs
Chemical Fertilizer
(Lal, 2004) 13 RS w;)“’
(Lal, 2004) 0.2 pySsks s
P205
sl pyaw
Biocide
(Lal, 2004) 3.9 CARS oS ek
Fungicides
(Lal, 2004) 5.1 l’)fil‘g ui«for;‘o
Insecticides
(Lal, 2004) 6.3 l’)fil‘g unfuﬂ.c
Herbicides
Xiaomei & Kotelko, 2003; Pishgar-Komleh et al., 2013 _ ;
( £ ) 0.126 ook o> 255

Farmyard manure

o3l ol j oo jhiie 355 oS Lis slapyso) 5o ailate
Bycany, gito (pgd (i S g Mdgei e Bpae |y (oliord
sl 5 65,0l ge ol g2 S il o sl A 0 (&5
23S (o )lE ookl 3y90 (B 9 JB 9 Joo Iy sl Mg
dg 038l & bgwye Sl Mg (93909 slacs il jl Loy WIS
S il 3 5 W55 ) g et aallas 53 (F Jgie)
2 S35 @l (i pany olais 4 plesd GdgS g g
Uik » (Pishgar-Komleh et al., 2011a) s (5,155 ades
Olgis @ (abond (sladgS 5 At iUl 03le5 93 (o 53 (6,50
Db (Byme dpigy Mg > (Byae (5] wlie (S el
.(Mobtaker et al., 2012)
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FEVYIVY Jolre 03l oyl Gy puSSlio b 35l S il
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Table 4- Energy inputs and output for Tea production in Guilan province

Taw alg p B pae lado 2 J93e) (5551 IS Jaleo

. eV | P
g5 9 1sd9)9 (,i52) ;b o da’:‘u 2oy
Inputs and output J ; L ercentage
p p Quantity per unit area (ha) Total energyhf;qlt;lvalent (MJ deviation p g
53959
Inputs
(hr) 5,555 595 = 3404.18 6672.21 12013.55 17.08
1-Human Labor (hr)
(br) e s3bunslel 42039 823.97
A- Land preparation (hr)
(hr) g o 1382.06 2708.84
B-Weeding (hr)
(hr) a3~z 1272.72 249454
C-Harvesting (hr)
(hr) Js 5 Jv - 329.00 644.85
D-Transporting (hr)
(L) iz g =Y 154.89 7171.50 27647.71 18.36
2-Gasoline (Lit)
(hr) Lo e le ¥ 2927 1835.54 4813.73 469
3-Machinery (hr)
u"“‘”“ L’L‘“”_g f\c 22871.34 59784.26 58.55
Chemical Fertilizer
(Kg) 0595 —4l 336.64 22265.55
A-N (Kg)
Kg) clins oo 46.70 605.79
B-P,0s5 (Kg)
(Kg) Sl 3550 297.87 89.36 245.90 0.22
5-Farmyard manure (kg)
(Ke) oo pyos = 3.50 420,65 68227 1.08
6-Biocide (Kg)
9>
Output
(ke) sl 3,80 JS 10798.52 8638.82 17158.71
Total yield of tea (kg)
(kg) (<o a2 sl) Jgl el 289574 2316.60
First harvesting (The first degree) (kg)
(kg) (55 a2y slz) ol ety
First harvesting (The second degree) 1693.02 1354.41
(kg)
(kg) (<2 42> sl pg> by
Second harvesting (The first degree) 107.82 86.26
(kg)
(kg) (99 42> (sly) pg> cuiibyy
Second harvesting (The second degree) 3623.91 2899.13
(kg)
(kg) (5 42> sy) pow ey
Third harvesting (The second degree) 1823.06 1458.45
(kg)
(kg) (50 42 sk prlaz el
Fourth harvesting (The second degree) 654.97 523.97

(kg
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Weeding
025 M

Land preparation

/
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Chemical
fertilizer
212 MJ

iu/

Human Transporting |

labor 0.06 MJ /
0.62 MJ

Harvesting |

0.23MJ )
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Fig. 1- The share of energy inputs for one kg of tea production in Guilan province
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Table 5- Energy indicators and forms for tea production in Guilan, Iran

aslg eSle Ao yd
Unit Average Percentage
83909 S35 E9oe S JoiKe 39060.60
Total energy input MIJ ha’!
295 &5 Egeme S Jﬂl)ls‘ 8638.82
Total energy output MJ ha
$i b - 0.22
Energy ratio
551 o9 J95 Ko » pSeks 0.28
Energy productivity kg Mj”!
ohg 855! PSS » Jgs Ko 3.62
Specific energy MJ kg
&5 03938l S 5 g5 e -30421.78
Net energy MJ ha!
pefienn (530 A pdgie 138437y 35
Direct energy MJ ha'!
rieent S5 e sie H51680 65
Indirect energy MJ ha®
BIRTRORC STS3Y S 5 g5 e 6761.57 17
Renewable energy MIJ ha’'
FIRHIRERC S RP33Y S 5 g5 e 32299.03 83
Non-renewable energy MIJ ha’!
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Table 6- Estimation of the relationship between energy inputs and yield of tea production in Guilan province

Sy S

Coefficient t-ratio

3 )bl Lo
Standard Beta

P-Value MPP

LIEy W g b iy ot iR b Wiy b Ry o el b Rl T

d)f)lg Sy 0.9616
Human labor
 id 0.0159
Chemical Fertilizers
oo pyo 0.0293- 1.44-
Biocide
Qi o 0.0548
Gasoline
e 0.0046
Farmyard manure
bogedle 0.1235
Machinery
R? 0.89
Oy mpgd 1.50
Durbine Watson

Return to scale

0.0001 0.931 0.7516
0.3691 -0.002 0.0583
0.1575 -0.181 0.0917-
0.4997 0.105 0.0663
0.8128 0.073 0.0125
0.1658 0.787 0.1611
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Table 7- Greenhouse gas emission of Tea production in Guilan province

Lo (%) Hlxe Gl 5ol Average ,Sike
percentage  Standard deviation  (kgCO,eq. ha-")
10.17 341.77 130.32 bomeile
Machinery
9.64 504.90 123.54 Q2 Cge
Gasoline
lbosd ladgS
Chemical Fertilizer
74.22 2555.65 951.38 03’;**"
1.65 4172 21.17 S
P,0s
1.39 29.00 17.88 tlrord pymes
Biocide
2.93 103.28 37.53 e
Farmyard manure
100 2980.38 128182 W Gl Ll e

Total GHG emissions

Khoshnevisan et al., 2013; Khojastehpour et al., 2014)
(Pishgar-Komleh et al., 2012a; Pishgar-Komleh et al.,
(2012b;
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a) ppc: growing season total precipitation, T,;,: growing season averaged daily minimum temperature, T, growing season
averaged daily maximum temperature, D> 30: the number of days with maximum temperature higher than 30 <C in the year, ppf:
Autumn total precipitation, ppw: Winter total precipitation, pps: Spring total precipitation, Ti.s: Spring averaged daily minimum
temperature, Thaxs: Spring averaged daily maximum temperature
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Fig. 1- Results of the iterative Chi-square analysis for rainfed barley yield crop on Tabriz, Maragheh, Miyaneh and Sarab
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Right: daily maximum temperature, left: daily minimum temperature. Cardinal value shown on plots. Dashed lines [---] indicate
statistically significant Chi-square values at p<0.01. Phenological stages (germination, tillering, stem elongation, anthesis and
ripening) shown on plots. SHR (September), MHR (October), ABN (November), AZR (December), DEY (January), BHN
(February), ESF (March), FRV (April), ORB (May), KHO (June ), TIR (July). High yield years: (o); Low yield years: (®)
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Fig. 2- Results of the iterative Chi-square analysis for rainfed barley yield crop on Tabriz, Maragheh, Miyaneh and Sarab for
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Cardinal value shown on plots. Dashed lines [---] indicate statistically significant Chi-square values at p<0.01. Phenological stages
(germination, tillering, stem elongation, anthesis and ripening) shown on plots. SHR (September), MHR (October), ABN

(November), AZR (December), DEY (January), BHN (February), ESF (March), FRV (April), ORB (May), KHO (June ), TIR (July).
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Fig. 1- Shannon index of agronomical production in different regions of Kerman



7

by Ll 53 (oold 9 (LU (1)) CY gamo (L) E955 (o p

0.80

076 0.74

0.70 | 0.64
0.60

050 | 04 0.4
040
030
020
010 |
0.00

EvennesIndex

0.62 0.64

Regions

OloyS Alises 3blo o £l); O¥ gase 31968y adla -Y JSG
Fig. 2- Evenness index of agronomical production in different regions of Kerman

S 3 e ol (=hy; SV gase S b iS5 e
Sl 5B s0d men oaigS olass alwgy S S35 g5 pllps
55 o Pusete Jols 5 plaipg: ) eSSy (35S
5 S29S )y » (Gosselin, 2006) b o Clus 4
E95 oy 4S5 ab wlgl 3o (Koocheki et al., 2011) ],
(P= 0.05) syl e 9 Cuto (Sisod ghigS (35S 9 (L
SlgS (31eSs am pn o idges WS liie (plisly 3¢
bS8 S 45 s 45 Cal ol osim it (bl i
O i b So el g odgn pedlesy ol pa > ol
sl ol b e dgme (LS 9 aleg 53 g Bl rals
bz GladisS (£39l Sy (ol 5 ddbate (55)5liS )k
s ) g S o 4y (b 1 5)5liS Wb (o) Y gazee
Lo ladsss (9,5 3)ly (pizmen g (LS il ladigS
ciS cdl Ll (K03 Gk jl g ddlaie b 5 5le sl bgel,
Aigles €8 o (ol sladigS IS
o Gl e liie (B15S6 b sl o 53 (S yobo &
931 oLt 1) VL g9 (adls g gyt S LS (i
hls 4 sl i cyliio (glassS clie Ly (ol oyl o pd
Jlte plomie 405 Jo)55 52 sy £9531 092 b BI5S
9 ObesS Oliwpred 93 )3 (o)) OV gz (SIS (B9 (e
b ppess iy 1068 sbie > 4y (Jg g0 /EF L ply sy
2 OPLS 95 i (8555 )) jpd & Cud (855 YY) loyS

il o gl B 5 0ls 555 gl j 45 jskailen

2R3 4 S 65V (a5 (BIpSy liee 18T olalie el
Jold 35 1y 63Vl 105 295 (line 39 )10y95 0 bn s e
ol 0ad 00y LS 08 Sy ¥ Jods )0 gaudge opl L0
5 S ) e glssS glis Joole a1 a5l
L glsss (319 e (ol SV gae 3 (g (31955
95 Olie L |y (Ko o piiy +IAY (e o pd (992 1)
Olise 30 )l asly ya aS ol L pols ob lis el s
OPLD €95 Oliwe )3 2319 TN (uljil &) e slasgS (5165
OlS £95 (Stumod (lise ((Bib 51V Ji2) 2 2y plals
Ol (Stuad Sl iy (+10F sy L) S35 sl L 8
a9 (I e Gy L) ol OV garme ciS e b
2 =hs QalS cuiS o Jl5 5l <l Gl Jie plgie
e B 5 (g () Jga2) culs 5118 pgws 45 )3 (e i
Al 4 g b g el (VYY) (il (i £95
M55 (rlie Camdy Sl sl o 1503 &) S sliS sle
lassS (BleiSe Gl 095 ol s b () Jsie) el
Ol oh; Y gae (i) 95 plalS o e (V JS)
aS 2 bl cdlas cpl odimd ylis Wlgs o cpl ol oyl yad
Sl b S e ol oly; OV game o > litelas
29 4 93 )5 de lld Adlioe Jlayg (Vb Cudl Sl wgS

4o ol () E95 Ole 22 1) (S (IG5 ey Copeal



IFAY 50 b ¥ o)lods of als ((6))9lis owlid pgo & 26 £y

oadli cpl e il YIVY o YIVY L Cud a4y lo)S 9 )0
5 Rebg slagliel g 605 Jold 538" Calises glaglisl o 53 )
ol Bl st Ol S WA 9 Ve by 4 s
5 st gLl 48wl gl Ll sl oluass] g8
Lulyd 395 oS 039 (pgi Jaine g p)5 waldl Syl L liwjos
sbig gouis ccel fliwl 9o ol o1y ol 4als ) g cuss
Lol 03y idlS 1) (65,liS @Y guae (slasgS

72 o sls s GUE L pld (Ll ggS (Stren (je
oL Y Jodz 0 (£l sladiss 3 leS g £l GY quame cuis
s (Siaaad 5l el go5 aS 0l lis guls .Cawl oad 03l
Glass By jaslis b iopn S Jls] pdaw 55 oYL
M 0a3LS 53 ol o M (e Gyt a5 sk 351 J10y55
L (Bl ot Ol (Bl sbaiss (BlpSs soly o haljEl g 035
55 68 (Sle b L2l o5 (Stamed 2l gl soly V¥ 39
95 £55 sl e I 5 392 (P11 Josinn 5 e
U5 a5 (Y i) ol Lialjal ooV b 1y L2l &Y smo
£55 L 2o Vg CdS 5 o cyp dlal, S5 dgs
S92 35 e (1Y) 0ol el s 092 1 2 0gde (il
st N grmms IS 5 o A L e 4 Y i)
Ol (950 295 g9dge pl .l el OV gase ol o
Sl s55eS Hlos Cucdl (£l Y gase iS5 pdaw oS A2 o
O 3 CiS ) e 12595 (SS95% 0fg 9 LaassS dlas
Cuedl 35 (Ejtehadi et al., 2008) lddses .5)ly caliseo (gladisS
g dlaly laigs glie 5|yt g9 Gl 0 1) slgS (Blpse
5l osels laasgS Slglyd p3 ol )5l 1]

Ol 5503 Byl o9 jeod p iy 1 i (le)S lias e
9t (4555 W) alidie 355 9 9l i o 93 (sl slaigS (Sl
5] A Canmd ygly ey (3198 paSld s 4 Iy
29l Qb e sl (o5 Y gaze 5 (il g9 (aSLE (e
=hi sbplapg ) 95 )il g 85,5 I ke 103 VY 2935
Slagsll as’ dne (ps sl gl U (ol; oSy jd y9S

slaogls g ol); SYgame g9 o slp) 45 Sloj 5 S

Koocheki et al., ) 458 o Copnb e o 31 55 (),
(2004¢
ol O guons AN 9iSs g £ 9

L ey an el g Cdpn slagliopped o5 3 plis gl

oeladl s ]y (2h plalS (eld 95 cp pi Y40 5 YT
390 I 1) (B g9 (/YY) (iS5 (lmiand)y Gl a9 30>
2 oasls ol i ploind Gl jla (¥ JS3)
e (1 JS8) 392 528 5 loxind) g5l )5 sl e
a8 b ol 55 (L OV gaxe 3 lSS (B1S Gliee
5150 @V ISy s pmdyn g il iy (olb i 0
0235 5l s gl 9 Ol s cplomind (sl e
92 oS sgbo A (¥ JSK8) w392 1oy 0 IV 5l a8 319y
OtieS 5 (+1FF) oy G 4 plomind) 5 Sy s o
JS=8) w1 1) (Bl e gmame (dlassS (B8, (+/4A)
£955 L (Koocheki et al., 2011) ) Kon 5 Soo8(F
B e
ol 93 8 391 Eglize VIV B <Y (s 598 o claylial 5o

$EL g (Bl OV gasw (g (SIS0 9 CulS ) e (IS U L (lasS 435 (et s alaily - oo
Table 2- Relationship of biodiversity index with species richness, planting area and Species evenness in agronomical and
horticultural production

b =l
Horticultural Agronomical
Sy CuiS g5 aw Sl ag5 s PP CuiS 5 o Sl 45 sle oW
Slaigs Planting area Species Slaes Planting area Species Parameter
Species richness Species richness
evenness evenness
0.98** 0.13ns 0.26%* 0.81%% 0.33% 0.56%* (e Oljn
Correlation rate
3.31 -0.00003 0.07 3.15 0.00005 0.06 S
Correlation slope




PRV oboyS gl 30 (oald g (2L« o8ly5 Y pamo (S § E¢35 (o) 2

2.31

2
il
]

1.84

[S]
1

Shannonindex
—_
=
1

Regions

OleyS e (3blie p3 (£l OY gz (il £9i5 b L Y JS
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