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Fig. 1- Mean comparison of interaction effects of companion crops x sowing date on corn height
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* Means, For each planting date, followed by similar letter are not significantly different at the 1% probability level- using Duncan’s
Multiple Range Test.
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Fig. 2- mean comparison of interaction effects of companion crops x sowing date on biomass of weeds
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* Means, for each planting date, followed by similar letter are not significantly different at the 5% probability level- using Duncan’s
Multiple Range Test.
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Table 2- Means of corn leaves number affected by cover and medicinal plants
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* Means with similar letters are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Table 3- Means of number corn leaves in times synchronic and 15 days after corn cultivation

< )5 S SYRIKTY slowd
Number corn leaves Treatment
963" clojen cui
Cultivation Synchronic
8.92° 39530 3l am s’

Cultivation 15 days after
Ll eo 5SS 905 p3 doyd gy Jlesnl a3 I3 dme MBI Sbles glize gy 3
*Means with similar letters are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Fig. 3- Correlation between grain yield of corn and weeds biomass
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*Means, for each planting date, followed by similar letter are not significantly different at the 1% probability level- using Duncan’s
Multiple Range Test.
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R-metalaxyl

N- 2,6- dimethyl phenyl-N-methoxyacethyl alanine methyl ester
Molecular weight: 279.3, chemical formula: C;sH»;NO4

(Monkiedje & Spiteller, 2005) JuuSY o (1 poguiill Jg0 (139 9 ool OU ¢ ot lownd Jgo8 — Y JSW
Fig. 1- Chemical formula, IUPAC name and molecular weight of metalaxyl enantyomers (Monkiedje & Spiteller, 2005)
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Table 2- Results of ANOVA (F values) for the effect of metalaxyl on MBC, MBN, MBC/MBN and ¢CO, at two intervals (at
30 and 90 days after the onset of experiment)
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Fig. 2- Effects of different levels of metalaxyl on MBC, MBN, MBC/MBN and ¢CO; in soils cultivated with corn and
uncultivated at two intervals (at 30 and 90 days after the onset of experiment).

Values are means (n=3) and vertical lines are standard deviations. Mean values followed by the same letters are not significantly
different at p<0.05 (Fisher's LSD test)



YV oot950 0095 Com3 )l 2 S Vio (S )8 ilicin Tobans (550 39l55T I 31 (o) 2

39 (29,50 839 Cumn (55950 42 (55 Sl 9 (29,500 8395 Canmnt§ (55950 9 (0205 2 S Vo (S )8 (S5 I35L 1Y g
(Ofabo3T 51 ot oy Qe 093 dls po g Yo Jyl s yo) als 0 93 (b CullS (19 9 L5 CudlS Cod (S S& 5 (Sglieo G o
Table 3- The inhibition effect of metalaxyl fungicide (in percent) on MBC, MBN, MBC/MBN and ¢CO; in soils cultivated
with corn and uncultivated at two intervals (at 30 and 90 days after the onset of experiment)
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Table 1- Physical and chemical properties of experimental soil before planting

Cda B by B hud . . S S Colan
' .(i;mr;w . (Jem) Cis omrd o oS L()/“; (%)edams o i 2 ool j (wd) cdl
- Ppm) 2 (%) (%) ) o o Clay o T i
1?(\’2(!1]3])])(‘: Available p N (%) 0C (%) Sand  Silt (%) (%) pH (,Xn Texture
ppm (ppm) ° 7 (%) EC (dS.m™)
304 61 0.08 0.74 62 22 16 7.82 512 Loam- sand

Jol o 53 1409k 095 gm0 2,8Mos 1 (s 9 (2o (S0395° ST uilylg 4255 - Jgar
Table 2- Analysis of variance effect of chemical and bio-fertilizers on sorghum forage yield at first harvest

WBlw b Sy Comi dilw Sid 59 S SKid 59 ddgle 3,Slos g3l s o Ol i aslio
Leaf: stem ratio  Stem dry weight Leaf dry weight  Forage yield df S.0.V
0.0001™ 1269.617** 2905.617** 39832.267** 2 ".’ﬁ .
Replication
0.068** 196756.433** 8486.808** 268217.692%* 4 (£) @w >
Fertilizer (F)
0.011%** 61301.422%* 6299.706%* 104608.106** 3 .(B) w*’) >
Bio fertilizer (B)
0.039%** 53890.256** 17748.719** 110643.425%* 12 w}ix“];w
X
- ] olinds
0.0001 128.828 41.757 216.618 38 rieles] ol
Error
(1) s
2.81 2.08 2.79 1.89
C.V (%)

sy Sy Jlozsl o )3 biime 9 fagnené i 4 *F oS
ns and **: are non significant and significant at 1% respectively.
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Table 3- Comparison of mean effect of chemical and bio-fertilizers on sorghum forage yield at first harvest

WS P p)5) Bl SWiS (59 0)5) S SWS (g 0,5) ddgle 3,Sles
Bl (@ o 2 (@ o (@0 o 2 ) 355 lemsd 355
Leaf: stem Stem dry weight Leaf dry weight Forage yield Bio fertilizer Fertilizer
ratio (g.m'z) (g.m'z) (g.m'z)
0.7005a 25171 176.3jk 428k* Jman 23
Biosuper Urea
L
0.4093h 494.7hi 202.7hi 697.3h Yosk
Barvar I1
Yook 5o
0.3493kl 478.7i 167.3jk 646i Biosuper+
Barvar I1
L
0.5785c¢ 654.3¢ 378a 1032¢ .
Control
iy land pgw
0.3572jk 496.3hi 177.3j 673.6h B S Super phosphate triple
10super (S.P.T)
0.3133n 569.7f 178.3j 748g Yosst
Barvar I1
Yook 5o
0.3245mn 935.7a 307b 1243a Biosuper+
Barvar IT
0.3636ijk 700.3d 254.7de 955d el
Control
5 Olawd +o,!
0.4447 5383 239.3f 777.6f 292 e Sand g s
& & Biosuper Urea+ S.P.T
L
0.5422d 712d 386.3a 1098b Yosk
Barvar IT
Y o)k +gwsm
0.3798i 731.7¢ 278¢ 1010c Biosuper+
Barvar IT
Ls
0.25770 760.7b 196i 956.7d .
Control
g Ao yd Oeo ol Aopd B+
0.33431m 522.3g 174.7jk 697h B ;’;’;er Juny lisd
50%urea+50%S.P.T
0.3709ij 4347k 165.3k 600j Yok
Barvar I1
Y o)k 5o
0.5418d 47631 258.3d 734.6g Biosuper+
Barvar I1
0.5113e 540g 275.7¢ 815.7¢ wals
Control
0.4942¢f 500h 247ef 747¢ Ay el
Biosuper Control
Y y9,L
0.484f 457j 221.3 678.3h 9
J g 7 Barvar I1
Yook 5o
0.4825f 429.7k 207.3h 637i Biosuper+
Barvar I1
0.6291b 221.3m 139.31 360.61 wals
Control

2,085 o> gy Jlein! aaws 55 585 (g0l (il (I3 ime BMB] (gt y2 1> S yidio gy gyl (oo ySilost
*Means within a column followed by the same letters are not significantly different at 0=0.05.
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Table 4- Analysis of variance effect of chemical and bio-fertilizers on sorghum forage yield at second harvest

WBlw b Sy Comi dilw Sid 59 S Sid 59 ddgle 3,Slos g3l s o Ol gatd 2slio
Leaf: stem ratio  Stem dry weight Leaf dry weight  Forage yield df S.0.V
0.0003™ 76940.617** 32947.717** 210546.35%* 2 ",’S .
Replication
0.032%* 290513358** 160035.392**  865833.433** 4 ®) @w d
Fertilizer (F)
0.057** 63159.128** 33008.889** 104204.639** 3 .(B) W’ >
Bio fertilizer (B)
0.222%* 359487.058%** 44589.292%* 604357.056** 12 w}ix“];w
X
- ] olinds
0.0001 701.9 167.383 1314.175 38 riales] ol
Error
1.45 3.78 272 3.08 (1) &l o3
C.V (%)

Aoy G Jloin] pdaws 13 )b gxe g 43 dre e iy 4 FF gns
Ns and ** are not significant and significant at 1% probability level, respectively.



AT b ¥ oyl o Al (55yg LS (ol pgy &1 i YVF

£33 Ot P S4B9e 095 9 3,5Mas 1 (ghamtj 3 (oo S35 3T (ilio dunyllo -0 Jgu
Table 5- Mean comparison of the effects of chemical and bio-fertilizers on yield forage sorghum at second harvest

WS P i 0)5) Bl WS (jg ) S SiS gy p)5) ddgle 3 Sles
bl (& 5o 2 (& 5o 2 (@20 Fo 2 et 395 o 395
Leaf: stem Stem dry weight Leaf dry weight Forage yield Bio fertilizer Fertilizer
ratio (g.m'z) (g.m'z) (g.m'z)
I l
0.6652i 732.3g 487 3ef 1220¢* e ”?
Biosuper Urea
1.089a 426k 503e 965hi Yok
Barvar IT
Yook +gwsm
0.7318¢g 949d 694.3¢ 1643b Biosuper+
Barvar IT
0.6645i 868.3¢ 577.3d 1446d el
Control
iy ©land pgw
0.9401c¢ 3951 371.3h 766.3jk Jman Super phosphate triple
Biosuper (S.P.T)
Y y9,L
1.06 376.71 266.7j 597.71 9
7b 76.7Im 7i 97.7 Bareer 1
Yook +pgwsm
0.834d 554ij 461.7g 1016gh Biosuper+
Barvar IT
L
0.4182m 1158b 484 7ef 1643b -
Control
0.42321 933.3d 460.3g 1394d Fos dn il e toyg
Biosuper Urea+S.P.T
L
0.5625k 1468a 825.7a 2294a Yosk
Barvar IT
Yook +pgwsm
0.7848ef 941.3d 739 1680b Biosuper+
Barvar IT
1.084ab 4523k 490 3ef 942 7i el
Control
g Ao yd Oetoyol Aopd B+
1.096a 3443m 377.7h 722k b Juys i
Biosuper j
50%urea+50%S.P.T
Y y9,L
0.7094h 532.3 377.7h 10i 9
709 j 77.7 910i Bareer 11
Yook +gwsm
0.7888e 633.3h 499 3¢ 1133f Biosuper+
Barvar I1
Jals
0.4263 1065 454 151
¢ & o Control
"
0.5973; 791.3f 47271, 1264¢ Ao -
) & Biosuper Control
Y y9,L
0.7678f 595.3hi 457g 1052g 0z
Barvar I1
ABDERSTo
0.4253m 519.7j 293.7i 813.3 Biosuper+
Barvar I1
0.9347¢ 249.7n 21k 516.3m el
Control

2,085 oy gy Jlein! aaws 53 55 (igesl (bl (65 ime W] (g ya 1> S yidio gy gyl (ola ySiliost
*Means within a column followed by the same letters are not significantly different at a=0.05.
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Table 6- Mean comparisons of the effect of chemical and bio-fertilizers on yield forage sorghum at third harvest

2 eS) Bl SUis 39 peS) SRS iy 2 e)S) dle 3 Sles

(@20 5% (&0 50 (@20 5% et 395 istloonsd 395
Stem dry weight Leaf dry weight Forage yield Bio fertilizer Fertilizer
(gm?) (gm?) (gm™)
J ]
93.53 abc 340.6abcd 434.1abc J i
Biosuper Urea
Y ol
74.68 abc 319.5bcd 391.1bc 2
Barvar [T
ABDLRSTo
127.3ab 324bcd 451.3ab Biosuper+
Barvar I[1
78.68 abc 348.8abc 427.5 abe el
Control
s iy land pgw
79.12 abc 319.6bcd 398.7bc Bi;)suwer Super Phosphate Triple
P (S.P.T)
Y o5l
116.1ab 319bcd 435.1 ab 0z
a ¢ ave Barvar I[1
Y 590k *pgwse
76.04abc 302bcd 378bc Biosuper+
Barvar [T
94.44 abe 340.8abed 4352 abe el
Control
139.4a 444.9a 584/8a A i Sl g oy
Biosuper Ureat+ S.P.T
Y ol
125.9ab 382.4 abc 508.3ab 2%
Barvar I[1
ABDLRSTo
87.47 abc 313.5bcd 401c Biosuper+
Barvar I[1
L5
91.8 abe 361.2 abe 453ab -
Control

Olawd g duoyd Betoygl Loyd O+

85.08 abc 302.4bed 387.5bc o b
Biosuper i
50%Urea+50%S.P.T
AT

5.53 400.8 476.4
7 abc ab 76.4ab Barvar 1

Y 590k * gwse
139.9a 454 4a 593.8a Biosuper+
Barvar [T
Jals

110.2abc 391.5ab 501.7ab
Control

127.8ab 379.1 abc 506.9ab R Jali
Biosuper Control

Y ek

68.63by 298.4bcd 367b
¢ ¢ ¢ Barvar [T

ABTUR ST
65.9bc 265.1cd 331bc Biosuper+
Barvar [T
Jals

44.28¢ 223.7d 268¢
Control

2,085 o> gy Jlein! aaws 55 5SS (igesl bl (65 ime BMB] (g ya 3> S yidio gy gyl (o ySiliost
*Means within a column followed by the same letters are not significantly different at a=0.05.
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Table 7- Analysis of variance effect of chemical and bio-fertilizers on sorghum forage yield at third harvest

Bl dy Sy Comi Blw SWid 439 S SWid 539 ddgle dlos a3l dyd Ol gl
Leaf: stem ratio  Stem dry weight Leaf dry weight Forage yield df S.0.V
3.765%* 13319.52** 75407.887** 151938.05** 2 ".’ﬁ .
Replication
0.76™ 2020.9™ 18795.34** 32239.009** 4 ®) @w >
Fertilizer (F)
2.028* 1256.115™ 2096.334™ 5389.917™ 3 ,(B) w’ >
bio fertilizer (B)
ns W’) X@w
1.315 2434.764* 8265.78* 17393.272* 12 BB
X
0.708 1197.822 3749.463 7938.493 38 riales] ol
Error
1) Oy Co p
21.27 36.4 17.93 20.4 () Shys i
C.V (%)

doyd K g gy Jlean! e 53 bz g b gme pf g 4 *F g F L ns
ns, * and ** are not significant and significant at 5 and 1% probability levels, respectively.
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(p=/41) 2o gy Jloinl o 13 55 () 9 (lrond sladgS
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Table 8- Analysis of variance effect of chemical and bio-fertilizers on sorghum forage yield at different harvests

Wl Sy Comd dBlw Sid 39 S SWiS 059 adgle 3Slas (o35l daryd Ol i milie
Leaf: stem ratio  Stem dry weight Leaf dry weight  Forage yield df S.0.V
1.289%* 93710.596** 83241.056%* 353026.395** 2 )].)Sj .
Replication
F) olows
0.274™ 1039885.557** 430238.661** 662389.479** 4 ( )‘j =5
Fertilizer (F)
0.767* 65554.35%* 38579.466** 112401.936** 3 . ®) W) s
bio fertilizer (B)
0.541* 165804.699** 503236.099%* 358898.808** 12 W};:‘gw
| olies!
0.237 955.78 49462.138 3687.362 38 (@) sttt
Error (a)
H) -
226.943** 5942176.303** 1795054.764%*  8235936.129** 2 ) o
(H) Harvest
0.293™ 114659.651** 319031.5%* 251950.327** 8 &L«;I;,;xup
0.664* 30081.157%* 85635.319%*  50900.363** 6 Wﬁ’f];&
S 5 X 2 o X 0
0.518* 125003.69** 344009.393** 186747.472** 24 ) e o
Hx FxB
0.286 954.66 157005.138 3978.673 80 (0) 25 o
(b) Error
S o 38
31.11 6.91 12.67 7.92
CV %

2oy Sy g g Jlil g 3 I3ine g e i 4

* ns

ns, * and **: are not significant and are significant at 5 and 1% probability levels, respectively.
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Table 9- Mean comparison of the effect of chemical and bio-fertilizers on yield forage sorghum at different harvest

Blo & Sy Coms S S 05 (a0 5o 0 05) S S 0y (@0 50 gt 05) gl oS e
“ 70 . Stem dry weight Leaf dry weight Forage yield o
Leaf: stem ratio 2 2 2 Harvest
(g.m™) (g.m™) (g.m™)
0.4434c¢ 545.27b 231.52¢ 776.78b* Jsl
The first
0.7539b 701.12a 475.73a 1176.85a £
The second
3.9565a 95.09¢ 341.58b 436.67¢c poe
The third

2,085 o> gy Jlein! aaws 55 5SS (igesl bl (63 ime BMB] (g ya 1> S yidio gy gyl (o ySiliost
*Means within a column followed by the same letters are not significantly different at a=0.05.
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9 R0 (2 93 5l i pgw (2 > Bl A S G
(Tahami et al., 2010)
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Table 1- Soil and climate characteristics of Maize during growing season at Darab-Fars (year of 2009)

. ) BEIKS PS5l Sl Sl
0, 0 Y . .
(°C) b Jilas  (°C) bd ySTas (°C) o3 cpile () cash () o oSS o3l Ol
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t t t t Temperature Minimum  Maximum i i
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C) ) average (°C) humidity humidity o
(%) (%) (% )average (mm)
Kh’")zad 213 38.8 30 8 33 20.5 0
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]’f 25.1 41.4 332 11 37 24 0.4
ir
M"’a;d 26 41.6 33.8 16 46 31 22
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IRRS 20. 38.5 29.6 14 50 32 0.
Shahrivar 7 7
M)-gahr 14.8 33 23.9 13.5 48.7 30.5 0
ol - B (i
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EC (%) (059 A
s m'l) e T K (mg.kg™)
. P (mg.kg™)
7.85 0.673 1.24 0.14 12 780
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Table 2- Mean squares of time of tillage, wheat residuals and their interaction on and dry weight of weeds and corn yield
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Corn
g sbdle ok s 439 Sy o JS Sis 439 &y 3,Sdos &3l as 4> i 2l
Weeds final dry weight Leaf area Total dry weight Kernel weight df S.0.V
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Error (b)
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ns, * and **: non-significant and significant at 5 and 1% probability levels, respectively.
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Table 1- Mean squares of time of tillage, wheat residuals and their interaction on weed final dry weight
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ns, * and **: non-significant and significant at 5 and 1% probability levels, respectively.
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Table 4- Mean comparison of the effect of time of tillage on final leaf area, total dry weight and kernel yield of corn and weed

dry weight
gladile s 0j . s b Bm ds e ol
) Oyd il 3 Slas Oy 5 SWS e O dig dw Sy oS .
i» S _ . _ ey 8B ob;
(k20 oo 3 0s5) (U2 3 0,5 4k5) (@250 5o 2 %) (&0 o o) Time of
Er0 e Pfs Corn kernel yield Total dry weight of corn Final leaf area of three corn tillage
Weed dry weight (kg.ha™) (g.m?) crop (cm?)
(g.m”)
103.1a 7694 b 5775b 25551.2 as 9
Day
b 7836 a 6044 a 26053.7 a w
Night

S5 505 | sy K Sz s 53 S5b (sl obuslys (6 sine gl it e S e B Sy > JBlas &S e Sile #
In each column means followed by same letters do not differ significantly at 6=1% probability level based on Duncan’s multiple
range test.
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Fig. 1- Effect of different levels of wheat residues on final leaf area (a), total dry weight (b) and yield of corn (c) and weeds
dry weight (d)
There are no significant differences between averages with similar overlap ranges according to standard error.
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Table 5- Mean of squares of time of tillage, wheat residuals and their interaction on yield component of corn
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Block
603.78"™ 319.88™ 21.45" 2.00™ 1 i S L’ ol
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ns, * and **: non-significant and significant at 5 and 1% probability levels, respectively.
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5- Leaf Area Index
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Table 1- Soil physical and chemical properties of experimental site
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Fig. 1- Corn plants height on different levels of treatments in different days after planting (DAP)
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1- Leaf Area Index
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Fig. 2- Total dry matter of corn in different levels of treatment in days after planting
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ns, *, **: are non-significant and significantly at ¢=0.05 and a=0.01 respectively.
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ns, *, **: are non-significant and significantly at ¢=0.05 and a=0.01 respectively.
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Table 2- Effect of treatments on leaf area duration in different growth stages
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X . R L Treatment
Seed filling (104 DAP) Podding (90 DAP) Flowering (76 DAP")
B,
5201.00a 6738.31c 3202.31b* Jals
Control
B+
6676.05a 6873.45bc 3938.72b 525550
Mycorrhiza
B
6769.93a 10022.98ab 6655.66a 5259550 + yidd 398 2 )5 915 va
25 kg phosphorus fertilizer +
Mycorrhiza
Br
8362.70a 11568.91a 7591.69a b 395 55 olS B

50 kg phosphorus fertilizer

Xyl LS)er""" AW OFww By ULMS; By shb dme.i:L.n *
* In each column means followed by similar letter are not significantly different (LSD: 0.05).
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Table 3- Effect of treatments on crop growth rate in different growth stages
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gSen 45 35 5T
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* In each column means followed by similar letter are not significantly different (LSD: 0.05).
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1- Day After Planting
2- Crop Growth Rate
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Table 4- Effect of treatment different level on relative growth rate in different growth stages
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ITAY 5l o ojlonds o ol 185 )9LS (ool pgs 41yt YV

h sud (bl 398 Gpan plise Glpoe 3956 Celyj 53 15 )55e
by sla s ld oSGl ety Sl HlSa )3 p)S6lS YO 4 0
b Hlebl Glssiee X Sols 4 S Ly ()b iRl
VO olyod 4 13 )5S0 5l sl 2956 A) (slayadld d9mc sl
WS (5l ghe glis p)SohS Br Bpan Ly 39 o3litul pSelS
Do lS 10> B b (oliand 395 Bpae jl Gyl cpl 4
LS e (5 395 5 (alewd 395 cuslio Badl b cnlpl
G g (S5l (1alS sl ind (oliord 595 B puae
8l Cuwd iyl )50 3 Shee ) GlF e culed )3 9 335 o0
2 Vag—See Slom sLmags 38 ) 3iod (ol s

23l Bpae BB b g 03ls 05 (5)9liS slapiun

oS i3 s Mie 13 yp o casl (| RGR ialS cls

s s Gald ey Lol oS o Ly tal38l olej S
Abee phalS et yo slacdl @ @l lacdl cons liél
G55 ) ks 3 & bgnys Slgie GialS ol i o
Fuogid (ials el a5 uil olS el oSy e GRIBIL
(P alsye 3 (o Ay Gy o Liles 1 5100,5 e
TagSen 2,8 5 (F Jgiz) 295 Joine s ()4 5 (203N
ORIl o 5 s 5 S5 o3be Gl oy (o i 5
Ahmadi, ) gaenl 00,5 s Ay e Gliee jo Sl
lsiine IS0 8 slosisS dls o 58 3l (2011

il A.)).) v} .Ju\:ﬁ)&;)dk’)e

®© N

10.

11.

12.

13.

14.

(8 35 4ol

S5elan 355 il edlatul g pd 3l LI wyp opl @l

&l

Abbott, L.K., and Murphy, D.V. 2007. Soil Biological Fertility: A Key to Sustainable Land Use in Agriculture.
Springer.

Ahmadi, J. 2011. Evaluation effect of vermicopost, mycorrhiza and nitroxin on yield and component yield maize.
MSc Dissertation, Faculty of Agriculture, Shahrood University of Thecnology, Shaharood, Iran. (In Persian with
English Summary)

Akhtar, M.S., and Siddiqui, Z.A. 2008. Glomus intraradices, Pseudomonas alcaligenes and Bacillus pumilus:
effective agents for the control of root-rot disease complex of chickpea (Cicer arietinum L.). Journal of General.
Plant Pathology 74: 53-60.

Alimadadi, A., Jahansouz, M.R., Besharati, H., and Tavakkol Afshari, R. 2010. Evaluating the effects of phosphate
solubilizing microorganisms, mycorrhizal fungi and seed priming on nodulation of chickpea. Iranian Journal of Soil
Research (Formerly Soil and Water Sciences). 24(1): 43-53. (In Persian with English Summary)

Alizadeh, O., Alizadeh, A., and Khastekhodaee, A. 2008. Consideration twin use of mycorrhiza and azospirillum to
optimizing of fertilizer application in sustainable corn cultivation. New Findings in Agriculture 3(1): 55-65. (In
Persian with English Summary)

Amirabadi, M., Rajali, F., Ardakani, M.R., and Borji, M. 2009. Effect of Azofobacter and mycorrhizal fungi
inoculations at different levels of phosphorus on uptake of some mineral elements by forage maize. Iranian Journal
of Soil Research (Formerly Soil and Water Sciences) 23(1): 107-115. (In Persian with English Summary)

Ardakani, M.R. 2009. Ecology. Tehran University Publication, Tehran, Iran 340 pp. (In Persian)

Berta G., Fusconi A., and Hooker J.E. 2002. In: S. Gianinazzi, H. Schuepp, J. M. Barea and K. Haselwandter (Eds).
Arbuscular mycorrhizal modifications to plant root systems: scale, mechanisms and consequences. Mycorrhiza
Technology in Agriculture, from Genes to Bioproducts. Basel, Switzerland, Birkhauser Verlag p. 71-85.

Clark, R.B., and Zeto, S.K. 2000. Mineral acquisition by arbuscular mycorrhizal plants. Journal of Plant Nutrition
23(7): 867-902.

Colomb, B., kinivy, J.R., and Debaeke, P. 2000. Effect of soil phosphorus on leaf development and senescence
dynamics of field - grown maize. Agronomy Journal 92(3): 428-435.

Eydizadeh, K., Mahdavi Damghani, A., Sabahi, H., and Soufizadeh, S. 2010. Effects of integrated application of
biofertilizer and chemical fertilizer on growth of maize (Zea mays L.) in Shoushtar. Agroecology 2(2): 292-301. (In
Persian with English Summary)

Farzaneh, M., Wichmann, S., Vierheilig, H., and Kaul, H.P. 2009. The effects of arbuscular mycorrhiza and
nitrogen nutrition on growth of chickpea and barley. Pflanzenbauwissenschaft-en 13(1): 15-22.

Khan, A.G., Kuek, C., Chaudhry, T.M., Khoo, C.S., and Hayes, W.J. 2000. Plants, mycorrhizae and phytochelators
in heavy metal contaminated land remediation. Chemosphere 41: 197-207.

Koocheki, A., and Banayan Aval, M. 2007. Pulse Crops. Publication of Mashhad University of Jihad Daneshgahi,
Mashhad, Iran 236 pp. (In Persian)



v\

Pt od iloans 355 5 153 59500 )8 iy 3G

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Majnoun Hosseini, H. 2008. Grain legume production. Publication of Tehran University of Jihad Daneshgahi,
Tehran, Iran. p. 283. (In Persian)

Moradi, S., Besharati, H., Feizi Asl, V., Nadian, H., Karimi, E., and Golchin, A. 2009. Effect of different levels of
humidity, mycorrhiza and Rhizobium in germination, flowering time and morphological traits in chickpea. In: 11"
Iranian Soil Science Congress, Gorgan, Iran, 12-15 July. p. 243-244. (In Persian)

Panwar, K.S., Singh, Y.P., Singh, U.V., and Misra, A.S. 1977. Response of gram, lentil and field pea to inoculation
and level of nitrogen and phosphorus. Indian Journal of Agronomy 22: 142-148.

Pharudi, J.A. 2010. Effect of mycorrhizal inoculation and phosphorus levels on growth and yield of wheat and
maize crops grown on a phosphorus deficient sandy soil. MSc Thesis, Agriculture department, Stellenbosch
University, South Africa.

Raiesi, F., and Ghollarata, M. 2006. Interactions between phosphorus availability and an AM fungus (Glomus
intraradices) and their effects on soil microbial respiration, biomass and enzyme activities in a calcareous soil.
Pedobiologia 50: 413-425.

Rajabzadeh Motlagh, F. 2011. Evaluation application of arbuscular mycorrhiza, nitrogen fixing bacteria and
nitrogen fertilizer on yield and yield component of Phaseolus vulgaris. MSc Thesis, Faculty of Agriculture,
Shahrood University of Technology, Iran. (In Persian with English Summary)

Rezvani, M., Afshang, B., Gholizadeh, A., and Zaefarian, F. 2011. Evaluation of mycorrhizal fungus and phosphate
rock effectiveness on growth and uptake of phosphorus in soybean (Glycine max Merr.). Journal of Soil
Management and sustainable Production 1(2): 97-118. (In Persian with English Summary)

Saghari, M., Barani, H., Asghari H. R., Mesdaghi, M., and Sadravi, M. 2009. Effect of arbuscular mycorrhizal
fungus inoculation and phosphorus chemical fertilizer on growth characteristics of two annual medics. Rangeland
3(2): 291-301. (In Persian with English Summary)

Saman, M., Sepehri, A., Ahmadvand, G., and Sabaghpour, S.H. 2007. Effect of irrigation at podding and seed
filling on growth and yield of chickpea genotypes. Agriculture Research 7(1): 55-72. (In Persian with English
Summary)

Shenoy, V.V., and Kalagudi, G.M. 2005. Enhancing plant phosphorus use efficiency for sustainable cropping.
Biotechnology Advances 23: 501-513.

Singh, S.P. 1997. Chickpea (Cicer areitinume L.). Field Crops Research 53: 161-170.

Soltani, A., Ghasemi-Golezani, K., Khooie, F.R., and Moghaddam, M. 1999. A simple model for chickpea growth
and yield. Field Crops Research, 62: 213-224.

Thakur, A.K., and Panwar, J.D.S. 1997. Response of Rhizobium-vesicular arbuscular mycorrhizal symbionts on
photosynthesis nitrogen metabolism and sucrose in translocation greengram (Phaseolus radiates L.). Indian Journal
of Agriculture Sciences 67(6): 245-248.

Turk, M.A., and Tawaha, A.R.M. 2002. Impact of seeding rate, seeding date, rate and method of phosphorus
application in faba bean (Vicia faba Minor.) in the absence moisture stress Biotechnology, Agronomy, Society and
Environment 6(3): 171-178.

Valentine, A.J., Mortimer, P.E., Lintnaar, A., and Borgo, R. 2006. Drought responses of arbuscular mycorrhizal
grapevines. Symbiosis 41(3): 127-133.

Weber, E., Saxena, M.C., George, E., and Marschner, H. 1993. Effect of vesicular arbuscular mycorrhiza on
vegetative growth and harvest index of chickpea grown in northern Syria. Field Crops Research 32: 115-128.
Widada, J., Damarjaya, D.I., and Kabirun, S. 2007. In: Velazquez, E., and Rodriguez-Barrueco, C. (eds). The
interactive effects of arbuscular mycorrhizal fungi and rhizobacteria on the growth and nutrients uptake of sorghum
in acid soil. First International Meeting on Microbial Phosphate Solubilization. Springer. p. 173-177.

Wright, D.P., Scholes, J.D., and Read, D.J. 1998. Effects of VA mycorrhizal colonization on photosynthesis and
biomass production of Trifolium repens L. Plant, Cell and Environment 21(2): 209-216.

Wu, S.C., Cao Z.H., Lib Z.G., Cheunga K.C., and Wonga, M.H. 2005. Effects of biofertilizer containing N-fixer, P
and K solubilizers and AM fungi on maize growth: a greenhouse trial. Geoderma 125: 155-166.



Agroecology
Vol. 5, No. 3, Fall 2013, p. 272-281

i

$329LS (ol ooy & i
TVY-YAY o AYAY 5l ¥ oylaid o als

(Zea 53 o o33l (St i falS ity gy 3l g g 31 03liiel s DS

g dasl i s e:.t.@.;rs <=0 €l£3 &S s mays L)

Y N A o #Y
ﬁ)&«bb;dbﬁwwg QL@?M
WAV sl &,b
WAV Yt pdy o,

2>

JolS oS ol B 53 M ol @900 iolojl (Zea mays L) @5 ol p> (Suts (i (ialS ) O3l g 51 (g yslateds
(Vidols Lol slacs,S .as plodl aguiio awsdyd olSily (65)5liS 0aSish ooy dejio 50 WA= elys Jlo )0 )1 aw b dolas
bl il Joolgd Jols 28 (oS g Bl jyge Brce pis (V edle yygu0 S0 50 )T oS A (Y Bl pygu S 10 p S lS Fo0,)l8
8 il prgs 5L5 o (paposie 13 pyS VFFID) (S 3L o yta sl VE+/D) W3y £lisy) o8 sl L igloj] s (K051 g, Yo+ V¥)
55Sket o5 i ayd Aiss  gpalS (slod (Suis oslo ctigy glis ) b Lols ol g pd g 3,18 31 gl i iy 45 g shoy S
slod (St 03lo gy gyl oy oy V9 Vo (o)l )93 pm ()P e olis g g 18,8 515 (o)Ll Jolgd 1l cov il w9 9 csdlia]
loylass il e 55 ol (sl 5l y90 T LinlS b alasly 5 ls5 o gl 48 bl 29y s 55 g sy aSls «oslS
s Mo BB gles 3l yyges po s )3 & 315 oLt ()Ll Juolgd 5 3l pges ot SISy 92 I ine e by GaSS (ool
5 S oole > 4 o asls poles clye 59, VF 9V (ol Jolsd (sl Blite Sl 31l sgag i plosys o) VF 5 Ve (il Lol o
S i ptals Cales 50 g S Ol (6055 b b (I3l )0 OBl e e SIS sy o laiay g Sy (ooLaBl 5 Sles
S o Sl dgee bl 5> 03 5 ,Skes (il 9 5 Sles > (ialS 455 g 9, VT 4V bl Jeolsd Sl g o e

S Ol ()haSs b )b (Sitd oy adlate gyl 495 i 3,Slas iy (a3 li 1S sWojlg

3985 halpl g SB plaile (giluly 53 3l jygm 5l oolinl

oials (Lentz et al., 1998) S Lol gals 3 S
oleasly ilisl (Setter et al., 2001) SB adaw 3l puowd liue
(o juiles @ya8 ilisl (Teyel & El-Hady, 1981) ol (6 juas
“ o a4 g Bgde (ol O 5l talS g elS > Slas 2ol
bés o Sy b oo bolse SB L ladls pow 45 Sloj du,
39eS Ly oS cplpli coad S )5 g3k dlge 5 O (635 5o
O @y Ll (Islam et al., 2011) 15 anl5s aslge @l ol
ly S5k 5 b O Gl 03jl dala ygw (gdluwgs o] Lads
amd o ials 1y oylol Jolgd (S5 (gylol Sy j3 g 0p YU
5 Jgdoe (63se dlge g o 4l (Allahdadi et al., 2005)
ol 5SS o 3 Cangpl pay s ol
Martin and Ruter, ) 595 o o )kl 5)lg 4l )3 5 o
Coled )3 g Mt ooy g sl 0 OO g sl yedly (1993
9 e a5 Shiigel g msly (2 0SSl Ol &

doddo

Y game by 6ylol Ol 5 b ol 5l el 86 ool
2 ke e Jolge (S Siddas g S bl ) (655l
3 (50 dgamme Jole 4 Ol dguaS g Ml o O )l 2o
75 Ol )aiS el ond Joad (g)sliS Y paze A5 )
L (e 05 Sid diapeS )0 @ly slaygiS 1 (S plpea
Joslisal g Of o pte Caa cplpls 18b 0 d2lge oleS St
1y Ol Bpae LS (I3l jelateds OOl g (sl yesl;
Islam ) wiby o ploal s )5 (0L Cladss (g5)glis” Y guaro
(etal., 2011

ErSS snnil 5 5555558 0l eli S okl G 4 —F 5 ¥ )
ogd b o5ty (55,5l 01l Sl Mol 5 sl 055 (s5slsSTs 5]

(Email jahan@um.ac.ir s gias oMy g5 =)



YVY Ll jeliieds Casb ) wdlo g 5l esliiul w5l

Ar) 0asiS 0y €855 bawg 0l dpogi o il 93 ity
P9t by O3 pg jlodlill pie =V 5 (S 53 p)S ol
25t 59y VP g Ve i ity )ll y0 aw o 08 ele
e il 03l b lojen g plosl VWRL/Y/YY Gl s cusS
ilworlel Slles 45 .cd )3 O g0 S a4 Ol g (13958
Ve Sy Sl ol 58 55 alols 5 a5 IS Loy 05
Jols 8 o s )5 5 55 i S, S5l Aol 5 ol
Sy aigy dlols g yzo e Vo i3y s dhold b cudlS bas
P e b ShS a6yl @ g pe Bl Ve ply )
olS Jol Ll B (Sjalya alsyo 53 b 48 )5 )5 5> oy e
W plol gl Lt ot g bawsgi 9 QLS Oliee 4 )l
dead by and Jlasl €3 (S Y-8 gab e 5 i sl
S5 Nged @ o IV Joleo (a5l )L S o) VO
SoE ()9 9 S g Wi gl ale Slis 5 <85 el
Opd sladigy 4 od)ly i liee (b e odd Cudldy sladig
S C g S0l Cug Wiz 53 ey (y9dle yiegey Sl ealitul L
sbayless cod (LS Sojglan g 4l 2 )Slac ad) Juad bl
A (6 ySo3luil @ye yie Ko s03lul 4 (xaw 5 Calisee

9 Minitab Ver. 16 )l3sls ;1 daosly Judoo 5 4550 jslaieay
gie Jionsl s 3 LSD (5l 51 la s aslio plaions
A edlatwl Loy

ol (1 Jgz) Ghalefl 51 ool sloosls (uily)ly 4o gl
g2 6Lyl o syl 593 g Ble g glise polie 1 a8 ol
eyl 9358 e @ b po a5y i)l (i 390 5l sie
@a_w 92 l_) &S Sy )Loua)l.w K &L&b)l 4 u.)l>))9.w W) Ao g
A Sls pgw 9 loss 4 S g ity o gme OS] S0
WA) asgy gLyl oy i (Y Joas) ob lis (ioli 8l as o
gy L)) ptaS g 59 b ylal 59 (s 53 (el
(Y Joi2) 355 Jols gy 03)kez okl 593 3l (e sl VWA

2 aby LSan gylal )90 g O3la g polie blite sl
solilan g Cal oad 03l L ¥ Jgis ;0 @3 eliyl p iolejl
4 bgyyo (o il VFAQ) iy elas,l oy o dgu oo odnliio a5
MK cde D¢ 59) \ d)Lj 392 9 u.)l>)49.w )I ﬁlﬁ 90 60.)[.&2.»’]
0395 P 5 8 plgie |y ol Jolgd Hialjdl b oS elis)
e oyt y> Ol lise

Martin, ) 35k (8L canb 5 Ll 51 65l Gs5omn col Sos
9 S cugby Al o byeds ] .(1997; Mikklelsen, 1994
bds (65)sliS slaipe > (LS )8 5l am Jlo 0 B ) LaogS
ly o)l @ ors 085 i slge 5 I (Martin, 1997) aus
Yazdani et al., ) 5g-5 o b, Ol 59008 bl s o olS 3
Glaseds olaiedy QO e w slaJsg a5l edlitwl (2007
aslis Seis i e ol Sl jials cas cuangl] cnda
9 i olidss gl (Koohestani et al., 2009) asloa s
o Jlesl yogas > (Pandy & Maranvill, 2000) -, Sen
ol Jleel as ol i @yd ady calisw ol jo by
I o ash ol b 5 Slas ialS el IS jobay g,
SUyS g o0 0LS glayyl yialS g Bl ylad (ials b so e
ol &S by ledl (Krank & Genkoglan, 2003) S o
el s ixe LialS el @)y 3 Ol Gyme ialS g ugb,
el @) ol Gpas gals 5 b, (a5 g 48lu yhaé ol
0j9 9 S glaw a3l g Bl jlad olS elis)] )b ine SialS
(Zea mays L) )3 ol (gq, (oinlojl )3 g o0 Suiis (sodlo
Byums JBlas 5L Ly ase jo ash sliw a s ab odb lis
Gpan 5V g busgio pobau 55 Lol et gdly ,8b Cod O3l 5
o a3l ag jd il sliw duo > ¥ 9 ¥ (i iy sy qu
Ly 48 ol L5 )50 el gls .(Mao & Islam, 2011) 5,8
ol p3lie 38 53U s )3 oS SS9 el
Slogad dgup 4 bl Clyicee & 29 (S Spsody Ol g
5,8 51y S s eolawl b8 cugb, yiuliel a3 9 S
Moazzen Ghamsari et al., ) ob cuws O3> g w layedly
2 WAl paw sla g0 5l edlitul &S cul sl i)l;5 (2009
b 2 Slas 3oty o HSa 43 0,5 0LS Ve v o 3 @) LS
. (Koohestani et al., 2009) & 5 (yjg 9 3, Slos (gljal

OR5 ab 0)ly 5 ol LB i > o 3908 4 s gl
Sl g Ban b islejl opl o oly; lalS cdel » Sis
9y Cashy 3y ey jlodlital o (Sis 5) olal 90
A8 1l g (Bhb gie baulyd > @) ol

b iy 9 2lge
$5y9LtS 015l SLiios ae ey y1ai 5)50 Liole
(M codpol) oai 33 gl S ygods Apuiie wed,yd oKl
=hi Jlw LSS aw b dolas LS slaSel )b aly »
—\ 03 g pgbaw ol )5 Jole el )3 3] 4 YYR-A)
Mg 850 bawgi ol dnogi ey Cugby O g I ool
w?b) u.)l>))9_w )I ookl =Y ‘()LSS&’ BEl f).?}l..g \c‘) odiS



IAY 5l o oslos B o (6359l ol pgy &yt YVY

‘JuedlyIuSis-uou :su pue A[eanosadsar ‘sjoas] Aijiqeqoid o4 pue G Je JUBdIJIUSIS SJBOIPUL &4, PUE 4

# 6 s el ol o e <0 R 6 o oComr 6 U 5F ool

(g Jo11q)
g 4! cvov €ro 108 S90] STl 0TS'LS (4894 SSyl 9
(yuaqiosqe
1adngx UONESLY) 4 #1691 SUET'0 #6661 SuzL'l . SUQLES sup[88 Sug'TTT suL'g
wEH Qe x (S suset
(uonestuy)
o C +91C SupeQ #x£€60 Raas *ST9 0068656 *18€E9Y Sup'zel #%56'99
(v ouz)
v 14 P¥°081 90 L9€ L0T Wl €679¢ 1TL6 ¥'861 86'S
(Juaqlosqe 1odns)
JEN C #%C9'€9€ su60°0 %€0TS SuyQ'[ Sugy 0 SU9Z098 Su86991 Sug’L9 Su60'v¥C
(Croorg) ) . . . ) .
o C ¥1'98¢ 1€°0 196C (A 65’1 LLY9Y TTT8E vELE wl
o xapur pPIA xopur
AO'S ¥pP - BoIE JEO] J9)ew sameradurd) JaquinN PRIA Jrmouedy 1SOAIRH 1YS1om
(je5? : R Liq Adoue) qoD ysaag . P93S-001
MR o : yueld e ; Igrees” Koo
T o< Cen2 & ] e e @9 qebe oo kP 60 € i . 662 o cjee
| .BM [ad 34.\3 Qs«_mu u..o,_wun 34«3

PISIA pue S)Iea) UI0d JWIO0S U0 $)I9JJO UONESLLII PUR JUIQI0SqR Jddns woay pansal ejep Jo (saaenbs Jo uedur) dueLIBA JO SISA[eUY -] d[qBL,

<rb |- ot 6P e (Ang? o) (£ K e mgé 2 oxarpm kK Qe 6 obC (D K Ke omm e 6 sorsle of ghe gl



el jgliiads Cugl) Gdla 3 gun 3 oolisiul  omin Kol

Yvo

(50°0 > d) 1591 YINQ paseq Ju1agyIp ApuedijiuSis J0u dIe ($)19)39] SWes ) Aq PAMO[[0J SUBSW ‘UWN[OD YOS Ul PUE J0JIBJ OB 10,

P @l 0 € ol @l b AegOa |9 <vigl” B <( ol 0 o e o7 R oo € e (oA i b o™ vy

SAep [
s qe 8C1 BG'C qQLT8 qe 0'9¢ qQL¢ qLyL ERA43 '8y qQze9l
skep 0
.\ 8¢ BZEIq BO'C qQ6€6 q969¢ qe ¢’y ' 1201 CR43Y ®9'I¢ qe ¢o'6l
skep
ACEC B gEl BO€C BovYl B LGE ByS B86EI BEOL B (09¢ BYLIT
S[eAIaIUL
TonesT]
c6¢ _.i«ﬂ
71989
- BOVI BO'C BOPEL ' E9¢ BEY ® 8701 BLLS 08 BECLL
1 [9A9]
- q6cCl1 BR'C 9868 B GO BLY BYLO ®90S ' E0S ®BLEOT
019A9]
= . 9 6C1 BLT 9896 BRCE ®OY BHOI1 ® $8¢ B ['GS BT661
JUqI0sqe 1adng
(- wr')
PR 0. (D) plor (%) xopur
(wo) yysray xopur - MNMEE wu_MM“”M.Wﬁ 1S1om ysaaq dIwouod Y )soAIRH 3
yueq . .m.w.od . (1aquny)) e HR) X R) (€o) YS1oM PIdS-(01
ox) ) olR) 5K) a0 . (559)
‘en3 (e “o (559 (e<p e ; (st (so% Hepre maa\
- 2 T xay ¢ ) t onre
Fend (e e R T eTeKe (o) 60 & (gones P Iee
e vy @ g :
sorsc

[eAI)UT UONESLLII pue Judq.rosqe 1ddns Aq pajddjye syred) w.I0d wos Jo suosreduwrod uedp -7 d[qe ],
b - o AR K7 RS Cord 615 somsic §q0 ¢fm < ergb2 onarpm b Qe 6 08¢ (M0



WAY b ¥ oyleds b ol (559l cwliols pgs 43 p25 YVF

e GIB! 55 9 led o)lul Jolsd ol

5059

O 5 Oig 2 Skl 493 sles e Bl pleil s
293 9 g Jolite SISl g OAle g jlos 145 b
0Silge dglio Jgua () Jg2) 355 Jbisine 5 0ijg 2 o)l
eSS 3 p)SghS ATAN) g pidin o8 2l (LS (V o)
29 L bl by i (U 3 p)S5LS VEY) 5 (3
4 0,1z 3l o)l y9> Sl L &S (g gy 292 g, 03,e g i
aS cowloas )35 .l (li8l ds 3 AY 5 50 ¢jg) Can
9 S g pialS Sy (pdug) A8y dlsje ) (S A
@y oS 53 55 0y LRl Gage ol Mg s odle e
255 o ghaw (Sl 4 Sy aw (SiS 1 Pl 0005 e
248 b e ialS olS (tiwgd paw o Jlises 5 udyos
55 o s oS 3,8lae 5 S5 oo a5 nlS @ caly
(Hong-Bo and Li-ye, 2008)

A ouls

J)lw.a ))l 9 6)LJT )9 ‘u.)l>)49.w alisco C9Ja.w do.)l.w ul))l
I ime ©yd Sitid o3le a4 (gyll 493 9 WO prgw
IWF/D) Sis oolo oy by &S (gy0bay bl iuli8l s ol
G &5 48 odnliie Q3o pygw plp 93 Yo 3 (yerte 2 p)S
b ili8l e gy YA sali Hless 4

VFE/Q) 59y ccin 490 L (oylol jlews jd Siis oolo oy ydin
Gl )92 Sgpsboar (¥ Jgaz) 13,5 saliie (@ye 2o 2 p)5
ly Siss odle ylime o, 03,le2 (ool y93 b awslio ,> g, cin
a8 8 Y Joan jlas glases (Y Jado) ob Lilibl aus > VO
Vo il aosls wusS gddlaio baylyd 4 diwy &S Cunl (ol Dga o0
293 4 G o) Ve (ol )93 & (Sits oole @pe o 3 p S
Loyl 534S el i sl U @ o) Sk |y )l
S 2SSl Ve g e o g2 28 Ve el e Cadgie
o cdlolb o (il58l sy ks gl 4« Sis godle o ials
A8 gy 155 o S ()] 93

oS 16,8 )5S (Yazdani et al., 2007) ) Ken g Shj
Jdsass (Glycine max L.) Lgu oLS (¢4, (o)l Jolgs i3l
o 1y olS gyl g ady el Jsho (1S gl g el ialS
b Jus

SB > Of ()l byl 30 Vb b il g slajeddy
bl s S pall joguase iy palS 5 Gleidlo dgn
eald (Sis i bulyd ) ol olS sed 5 A8 sl ly e
S o pgw 48 S o ylasa 1V ((Samavat, 1992) suS e
G oS S 3 35250 (I Slse 5 O onld (153 5k
s glis) il

HLATL) 553 o g3 L

318 351 o ) $bS ey a3 5 Jols s
Sy o sl p b s iolejl ola oy Jolie g ol
(Y Jase) cudlis sgng jhd pixe glds o pd A0 Jlois] e o

55 o 4 bgiye (V) S aw (a3L5 oyt (Jlocal b
Bymae pis jlog dy Cud &5 25 Q> pygw jledlatul
03 g can )bl 93 93 o b lis (il ko )s VY Ll g
429 LV Jgio) 93 (V) S aw padld cpjidin o Gy,
e 1oy Lgpyn (F5) 5 oo a5l ojitr ¥ s 4
(S paed (390 92 o) i (5l 193 9 Ao pgw ply 93 e
a8 165,843 (Moazzen Ghamsari et al., 2009) -, San 4
D3l g yorky 32)18 b s )3 Sy e Sl I3
iy polis donis ) Cnl (Saa (5)lol cilisea (slaygd
A8l ol p> (S i B S g S 0y sl p3Y las

298 (sLes
il gobaw SV Jgio) (b)ly o8 @bt 4 g b
led = o)l )99 5 @il pges o blite SISl 3l 50
2514 s ys g0 jby ime o yd iy Jlois! paw ol
YOIY) olS (slad cpyieS g b gxe )kl cilisee (slanygd
Lod cpyidir 9 59y Cdn ()Ll 593 0 bgsype (3,5 o a5y
L (Y Jsi) 052 595 0 okl 193 41 bgupe (25 Lo 2 Y51R)
a8 okl 593 5 By Jlie Sl (o) tne pis 392
09t Jbes o bomrpe (35 (Blw a3 Y¥/P) (oglS slod
b (St oSty o0 slaias 90 59y 03)le (olel 593 b Bla g
l_g 9 .)9_wu_a u;’?’l—g le_,o.) L)wl)sl o oL; 5 u-| QM.QK Q}"

1- Leaf Area Index



el jgliiads Cugl) Gdla 3 gun 3 oolisiul  omin Kol

Yvy

'(50°0 = d) 1591 YINQ U0 paseq JuaIdyJIp APuedijiusis Jou a1k (S)19))9] dwWes Y} Aq PIMO[[0J SUBIW ‘UWN[OD YOB Ul PUB UOIORIAIUI OB 10,
15 @ omf € ol @l D A (|9 <wrjgf” B <o orr{ s o oo a7 8RR <l K e (oA s e ooyl evfer

sAe
N Qe py1 vIT azes v L9¢ o 2569 0w  BIPTS Q8°€I
skep 01 :
.\ 08¢ qe ¢'8¢C B¢ qe LTl B g0¢ 99 99 786 Poq9LS BLICS qe 861
skep ,
A€ B 68V BO¢ BEYOI BCGE qec's B OOV qe 9y L B C89Y qe 9°81
T 19A9T]
e
SKep 1
N q6'¢cl 8T 9816 BR9¢ qQey P €65 3 €9¢ q90°cy qe L1
skep 01 : : . . .
N qe z€1 BRC qQEY9 B g0¢ qe ¢ 99601 P2 €9% BL8EY qe L'61
skep ©
A€ BIEEl 88T Q@ Toll BgGE qe ¢ qe $ET1 B EOL BLISY B6'EC
1 [9A97T]
Ry
skep | . : : : . .
N B90CI BT qQIIL BOPE v 99 656 J205€ B £9°0S qe 9Ll
skep 01 . . ) ]
N qQLYTl BGT 9768 BLE v 99 86 9pd €96 B L8'8S qe 6l
skep /
N B B8TC qe ol B gGE e9 B ECST B 018 BT09¢ BT
0 1T qezel
% .
S[eAIOIUI UOTJETLLI]
/uaglosqe 1adng
wSH Qo) obC _}«3
(;.ws) ) (;wr's) (;.ws)
(uo) 1ySioy Xopu1 Byew  aumeradwo) (1oquuny) qSom Pk A.h\mw\wﬂﬂ.m Awuv
yued BAIE JUI] Liq Adoue) q0) qsoaf JIUou0d Y M_u oM
o . . . o, -
(o) Xe R e 1) (sv) #R)  (FIH K KR) xA wj s_,..n_m mﬁ
JuounEaL, fmIder oo e (SOH S (C< o (FOES Caid n_ﬂs 6o
)l Wy @ 95 60 « o o "

PIRIA puE BLILID YIMO.I3 UI0D JWIOS U0 UONESLLII pue JudqIosqe 1adns Jo $399J39 uonderdui jo suosriedurod uedy -¢ d[qe ],
b0 A= omPe s (£ e g€ enam e e € 066 D K H ST e CorS? € sorgfeof fre ¢l



WAY 5l o oyleds d ol (5 )0laS ol pgy a3 p25 YYA

3l g 3929 29 59, T (o)lel g3 5 L ypge S o
25 bl b acadlns @b als o, Slas ial5al p (6 puSeuis b
i Sl 4 s 59y VF ()l 59 g OBl pgw ply 9 Jlite
\\% I) asly b)_i.Lo..C 313) V¥ d)l_ui 2909 u.)l>)19_.w d).m pis
Silwo 3> CablB b ol g duoy o plaiay oS aly iol58] as s
oS 55 3,90 Sl el o575 A Il > SB 0 Ol (5SS
GBpao pie (yloj 4y Canns aild 3 Sl iol38l o 53,8 (ol 1
(Koohestani et al., 2009) ), \Kan 5 (SlwdsS b Ol g
(St 5 olime Gial33l b a8 ol lis @) (69, dulesl )
ool 392 sy s > Slae Gl381 2 O3l g (sloig)hen 5l
ash) Somb gshw 1 @ pgw slajerly J14S 485 4o

Cadila o ypaa

Jona 5 pae (Sl Gl anps Jgie s
iy 93 g > Sty (aSls cp i dggcnl L ) Jgi2)
Ot ¥ Jose 4 dag b g o) Cdn )lol 90 9 @l g
Codn d)LuT 9% 9 u.)l>)49.w ggo G‘aw )ln.u Jel w]))) ua}‘.w
30 Ol g 5l oolizil a5 3y L ool ol s Jwls g,
o Sais i eod g ool o)l maw 93 b olyen o) oS
9 yiwl .(Moslemi et al., 2011) c il ¢,51 ccdby jasls
Coiby adls &8 WS 5,158 (Setter et al., 2001) f)\Sen
4SS jeblen Iy sl ol Lu)m S S )ul) Co )
Iy JS Sid 59 20,5 o0 aib 0 )Sloe tals el  Sis s
A ash Gials crel wud i oS pl Ko wad o S
LSy pialS il edls s j3 9 00,8 ol lse

waly aws (459
U e &b wo e 48 3 Gl Gl 5l Jols gobs
Toh O Jlite OlST a3 e cilie zolaw
gokaws )3 Sglis & Jo 5> s @Bly eyl 5 Ol g Cilies
() Jsiz) o9 (p=21+0) sbime alagian ill 590 il
I «edlss B a0 35y » 6585 DBle g 228 ke I3
S g cdly Gials b so (59 «sylel Jolp talidl L
59 cdn kel )90 b lass  (p)5 YIIVE) s s 59 iy
YY1y 4ol ko 559 gy o3k ol 593 & s & 1 Lol
SO w3 (p,5 YY) &b dio (yjg o ey DB Liol38l ds
g 3 (5 W/R) o 0258 5 39y i bl 193 5 3l g

9 2l pgw Clies zolaw Jlite SIS (5:S0le dunlia Joi
VAY/Y) (0 yiii 45 ol Cdlao ol sboS (F Jsdn) )bl 590
Seid o3l (@pe yio 25 FYIY) (nyieS g (@ye so 2 p)S
Can gylal )93 5 Odayygw 93 Jlite ST 4 bgje o5y
i 09 59500 5)lel 193 9 Al g ) e lite 519 o)
51 1 gy o oS el L5 gy 3 Ol ygms &S sy o
Doy gz L AMS an
2 g ab Syd gl e A5 LilS o (St a5 Yiess]
5 Ol 5l oyt polie Jlissl 4 edle oyl Bl g 308l
035 lié Slgo g T 3,8 KaS olS Gy 4y S 51 LIiE Slga
WS ealil 3j50 g 0ud Loy oS 0395 j by Cage 0
5 idgss 5 (Salar et al., 2005) L) Kan g ,Ylo 35,5 o
g 93b )8 Ly 3y90 1y 0 S > (o)l 593 g Blr
355 2 Blapyg Glixe g Sl y90 (HiSeny & 23S 3)S

W Iy ime 03¢5y

$ulaidl o Slac

293 9 23 g Jlite I3y OOl g il Zolaw
bl g b sine gl (e3laidl 3 ,Shoe il as 5l o)l
Moine gl olaiids (s)ll g3 Cilie goaw o oS Jlo 5
e (i rSiLee sl () Jyiz) s 352 (p=-/-0)
VAY) (oolasdl 5, Slae o i a5 b olis (6,lol 5e0 caliee
YEY) of e 5 59y cim 6Ll 93 o (LS 3 2S5 LS
(Y o) 25 Jols 59, 00,le 593 b csylol o (1S 5 p S5k
«yd (35 (s0y90 b > Ol dgueS a5 wiodly L iulejl
Sasay (Setter et al., 2001) sad o ialS a3 A Uy 5,Slos
S 5 3 GlalS 3 Slae flS Y5 5] (S 8 sn
G5 gy 0 3bj 4B ) g (b (o Cugby b o>
g e olie Jsl g Cds Wgy 50 ML 5 )b 5l ags a5 sl
9 Oyl 22,5 0wl 5 Sl (il Caw 035y lgo dd e
Oli8l L s W65,8" 5,155 (Al-Omran et al., 2000) ), Ko
(Tabrizi, 2004) (¢} 5 .3l Lil3dl oyd 5 Slee ¢ o)kl pdaw
poskin 5 (Plantago ovata L.) 0,0l 55395 § a5
b podiy 3 5)Slas &S 8,5 a5 (Plantago psyllium L.)
cdb als gyl Heo il

5 P pg o Jlite O3l 4 bagrje glo (ke dunlie
AY ) golasil > Slas oy i & 0l L3 (¥ Joa2) ol 490
393 9 2 yg 35S pas Jlad 4 bape (LS ) p55LS
4 bygpye (LS 53 p)S5lS YY) ke (205" 5 59, b o)l



YVA Lol jeliieds casby wdlo g 5l esliiul czmiuny Sl

s ol )0 Gyleds ity 095 Jilis 4 Sy o (23l 5
elin (25 Sy e (8 54 Gyl 31 4l o 51 Sl
Ol YL b il (ab) Jgasme 208 olul plsl b plsi o
93 Oy P 059 ©olds 3,8 cudldy (o, can o)l 493) ()bl O
Ot St ol 3,Shas glis Sl ey o) VF 5 V¢ olal 9
0L 15 5l 05 (o 31 (Y JSB) 3 syl g0 93 ()
(BN 392 (e BB Sl )l g 5 ol e el
Sy g Lo o lax 5159, VF (sl 593 & sy o 5l @y 1

Sl s e il cou 1y of cuby Lasls Jg culs olS

8 5 4o

lod (s goolo aJgr Hlai 1 aS ol L imoh cpl s
Cutlyy padls 5 0y (JH oA (oo Cagb) (Slyme (298
d929 b ine Siglis 59, VF 9 Ve )bl 493 o Wb Lo 3y
g JB Bpae Ol 3 o il gssse cnl & il
266 o il jasli « Sy paw jasls o Lol sl
Sodos i 48 dusy oo 53 11 it S5 18 ool (slales
5 S ol (655 cud b sgup o,b 5l byl e il
oS o3)ly (A5 lie (RS 5 g S (Su5d ol e
Hl3,)8 1 Gg Jlome

SPAD reading

100,

(¥ Jga) 25 Jols 55 0,z okl 99 5 g e 90
5 &b do (g g9y Bl g SV sk o Lo liiey
o 18 ot gy ety o cpl 5 Joyd il
3 (Westage & Boyer, 1998) g 5 zoliwg .0 &ly (o)l
ol bly s o cyd aih oy Slas ialS a8 a8 5 )ST 5)lS
Do caydy ;0 Aboba g b e e 0 Hiels cleay  Sis
slga JUl g 5o 3y90 OF (pams) 5l (Sitd G5 oS sy o Jlaiey
Gl g Sy o) (Bib g WS e 5 xSl Lk 4 i
Jo s JiSE5 (g0y93 (0 0B S g Lol &y (g 5tngid dlge JUis]
235 (o0 03 3 &b o (g IR g (S 0S92

©)d sy S Shy (B ¢ g golaw o3l il

Ol 93 St Sl 39 oo oalie V JSS )3 & 45 len
@Slow ;- had oSy o adld Clio p O3y )8 ke
Vs 5 Ol g Jlodd 4 Sl gl s g gy £l
Sl @ ol cpl Sid godle jlai jledx STo0g: 50 Q3 g

gy S9>

SS9 B2 o2 Sokul s99 Blids £ gl soulis S5
C.'JJ:! ‘5-\-‘:!"

Tolew Cp gldl g o odalie ¥ S )0 a8 jalailen

by adls We gl sl dae Slas p gyll 90 calie

== == No superabsorbent
= = = Level 1 superabsorbent

—_evel 2 superabsorbent

Dry matter

Stem diameter

LAI

@5 Gy GBS g (S 5 3 g il goba plawglic - JSG
Fig. 1- Comparison of the effect super absorbent on some growth characteristics of corn
Comparisons were done based on second level of super absorbent application.
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35.41a 30.11b 22.00c* (h03) S o3le
Dry matter (%)
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Dry matter digestibility (%)
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Table 1- Physical and chemical criteria of the soil
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Table 2- Mean comparisons of mycorrhiza inoculation and different nitrogen levels of yield components for fennel and

ajowan
abjl,
Fennel
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* Means with different letters in each column, for each component and each species have not significantly different based on
Duncan’s test (p<0.05).
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Fig. 1- Effect of mycorrhiza inoculation on (A) biological and (B) seed yield of fennel and ajowan
{P=e/-0) 3)ls b gasl bl 1 g fosme BMSNisS o (sl 5 JSS 52 5 glise By > b slageSils
Means with different letters in each shape and for each species have significantly different based on Duncan’s test (P<0.05).
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Fig. 2- Effect of nitrogen levels on (A) biological yield and (B) seed yield of fennel and ajowan
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Means with different letters in each shape and for each species have significantly different based on Duncan’s test (P<0.05).
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Fig. 3- Effect of (A) mycorrhiza inoculation and (B) nitrogen levels on harvest index of fennel and ajowan
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4 (Acarina: Eriophyidae) (Shevchenko& Kakalev 1974)
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Table 1- Analysis variance (mean of squares) of gall mite on Russian knapweed vegetative and reproductive characteristics
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Flower number Dry shoot weight Fresh shoot weight  Stem diameter  Plant height df S.0.V
3258.025%* 638.721%** 3516.750%* 9.235%* 2295.225%* 1 ot
Treatment
s
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Error
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Bl Suid g 45 39 () wdlw ylad (&) 9 W5 I (A1) 4 (Aceria acroptiloni Shevehenko& Kakalev, 1974) a5 115 &S 31— JSis

Wl 5,2 0lS S5 olasi () 9 2lgp
Fig. 1- Effect of gall mite (4ceria acroptilon Shevchenko& Kakalev 1974i) on Russian knapweed (a) stem height, (b) diameter,

(c) fresh and dry weight and (d) flower number

5,15 Ao iy Jlan] s 3 LSD cyg)l polusl 1 6o sine ST (S5 1 55 Sy ilsgad il (gl closSilie
Means with the same overlap range for each figure have not significantly different based on LSD test (0=0.05).
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Table 2- Analysis variance (mean of squares) of gall mite on hoary cress vegetative and reproductive characteristics
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Fig. 2- Effect of gall mite (4ceria drabae Nalepa 1890) on hoary cress (a) stem height, (b) diameter, (c) fresh and dry weight
and seed number
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Means with the same overlap range for each figure have not significantly different based on LSD test (0=0.05).
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Table 3- Analysis variance (mean of squares) of gall mite on rush skeletonweed vegetative and reproductive characteristics

g laxs J5 slaws ol LS dlaws aBlw glis )l ;31 anyd Ol yatd 2alio
Seed number Flower number Branch number Plant height df S.0.V
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- - - - 39 5
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Fig. 2- Effect of gall mite (Aceria chondrillae (G. Can.)) on rush skeletonweed (a) stem height, (b) branch number, (c¢) flower
number and seed number
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Means with the same overlap range for each figure have not significantly different based on LSD test (0=0.05).
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Sladlcadle  poy Jlo Pk Jbw Py Jlw 9 Jlw Jal JLw stos 0o
Abbreviation _ Fifth year Fourth year Third year Second year First year No. of treatments
Wheat Wheat Wheat Wheat Wheat
.S I3ls s I3l s
WWWCW i’ 2
Wheat Canola Wheat Canola Wheat
WSWSW P A2 P A2 P 3
Wheat Sugar beet Wheat Sugar beet Wheat
WPWPW pas R pas (R pas 4
Wheat Potato Wheat Potato Wheat
5 e puis R pas
WRWCW i’ 5
Wheat Canola Wheat Potato Wheat
WSWPW pas o) pas A pas 6
Wheat Potato Wheat Sugar beet Wheat
WMWPW pas S e pas d"‘éslf 3N pas 7
Wheat Potato Wheat Maize Wheat
Wheat Sugar beet Wheat Maize Wheat
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LS j3 5 VO lise 4 T S Gile ) oslid b piS
Lo S 5l tewd g ad pool WAV 5o, 0 dsye S (b
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3- Risofert
4- Double Cross 370
5- Atlantis
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Table 2- List of observed weed species in the different crop rotation

logad
Characteristics PESJRTST
o2 e digs odlgils E it ghd yaaund SN as e Crowded degree
Weed Species Family Photosynthesis path Life cycle
Polygonum aviculare L. Polygonaceae Cs Annual -
Lolium rigidum L. Poaceae Cs Annual +
Fumaria vaillantii Loiss Fumariaceae C; Annual -
Lactuca serriola L. Asteraceae C; Annual -
Bromus commutatus Schrad. Poaceae C; Annual -
Hordeum murinum SSP. Poaceae Cs Annual -
Chenopodium album L. Chenopodiaceae Cs Annual -
Acroptilon repense L. Asteraceae (O3 Perennial +
Eremopyrum bonaepartis Spreng. Poaceae Cs Annual -
Sonchus oleraceus L. Asteraceae C; Annual -
Euclidium syriacum L. Brasicaceae Cs Annual -
Goldbachia laevigata M.Bieb. Brasicaceae Cs Annual -
Aegilops triuncialis L. Poaceae G Annual -
Cardaria draba L. Brasicaceae C; Perennial -
Convolvulus arvensis L. Convolvulacae C; Perennial +
Descurainia Sophia L. Brasicaceae Cs Annual -
Ceratocephalus falcatus L. Ranunculaceae Cs Annual -
Nonnea persica Boiss. Boraginaceae Cs Annual -
Poa annua L. Poaceae C; Annual -
Hyoscyamus niger Hyos. Solanaceae Cy Annual & perennial -
) S o9l g 5,0 laddle e Sl uibyly 4525 -V Jgs>
Table 3- Analysis of variance of different traits of weed and rotations
Sl pdiged Jol 50
Sampling stages
4 3 1 Slifaryy i ple
039 e L 09 039 Degree of Source of
Sl TS Slaxs i 0y Slass S Slaxs Sk freedom variance
Number Dry Number m]z)nllz:r Number Dry Number Dry
matter matter matter
133.93 - - - - " - - b sl
o 86.29 243.52 137.31 213.31 17.11 404.95 0.633 7 Rotation
2442 2.47 39.01 6.68 52.68 0.0274 83.68 0.010 14 Uas
Error

M eyt g doyd gy 9 S Jloin! pdaws )3 b dme i 5 4 0S5 * K

*

** * and ns are significant at 1 and 5 % probability levels and non significant, respectively.
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Table 4- Different weed species population density existing in rotations (the first sampling stage)

(@2y0 Fo 3 31aws) 51,5
Density (N umber.m’z)

A L‘ng \'s L‘ng ht L‘ng [} ggw £ L‘ng Y L‘ng Yy 5—’9‘33 3 L‘ng
Rotation Rotation Rotation Rotation Rotation Rotation Rotation Rotation i e &g
8 7 6 5 4 3 2 1 Weed Species
WMWSW WMWPW WSWPW WPWCW WPWPW WSWSW WWWCW WWWWW
249.32a 25032 20736ab  12376c  19728abc 2164dabc  168.56bc  10724c*  Lobgomum v
aviculare L.

o.x.ﬁb&

0.88d 3.68d 3.36d 1.32d 2.20d 2.64d 9.32d 27.52d ]“’Z’”’”L’ igidum .
Fumaria e

3.08d - - - 0.44d - 0.28d 0.28d vaillantii Lois oyl
- 'Y

- 0.44d 0.28d - 0.88d - 0.28d 0.44d Lactuca e
serriola L. g

Bromus Gle

- - 0.40d - - - - - commutatus
Schrad Sy

_ _ _ _ _ _ _ _ Chenopodium dobs

album L. oy

C hal +

_ _ _ B _ _ _ eratocephalus |
0.12d falcatus L. =

I3

- - 0.12d - 0.44d - 0.12d - Nonnea persica =
Boiss slas

253a 254a 212ab 125¢ 201abc 219ab 179bc 136¢ i gbale IS

(DS 1+0) 555 53l cygesl bl o ()l sine ©oglis Al gy (sl (clo (il ¢
* Means with similar letters are not significantly different based on Duncan test (p<0.05).

2o yo D &g WY olas & (WSWPW) & elyj gls o 550
4 (WWWCEW) Y cly; Colis )3 jyn slacile (ST oy yiaS s
Y =i sl ad sanlie gy yio )0 die 5 Sl
slapSly s L (WPWCW) b 5 (WSWSW) ¥ (WWWCW)
sy cale (S15 oy iaS gl auye y e 0 A £ 5 Ve VY
sassS aily (WSWPW) & elys sls b (o)l pino 33
wdled Al can ol (WSWPW) £ cly; Colis jo 550 cale
05L& (Chenopodium album L.) &bl dlus 0,5 doluw
LSS (088 bly o Seuiy e (Fumaria vaillantii Lois)
L Ll a5 (Eremopyrum bonaepartis Spreng) &l
394 05 doliw g oduled Ao s sladisS aS dg wliwe) v,
5ol oals oy e sladale slaaiss IS Jlolyd duoy> A4

(£ Jae) Bud o Jols (WSWPW)

ST Cols L S €l g plsis 413187 (o5 08
cide (55wl gle ) S (Bl )3 )l gl (a9l Sl
el puS palio cuiS ol .Cul 0003 )5 odnled Wy cuan yn
ol ailime; sy Sy SoL e slacile o515 58]
(si>g 9> {Bromus commutatus Schrad) Sesy e (oo
(Acroptilon repenes L.) a5 o (Hordeum murinum SSP.)
LS L (So55 (Seiiln Ol o slacile ) 3,8
Derksen et al., ) o),lSen g (puS)0 (D Jodn) wiih puS ol
i ladile jol g 2] olS g9 o 45 3l (L 35 (1993
oS 95 45 w3)F pasde g ) 3529 (Starar o olan
mile iz (ladisS @5 090 e )3 Jalo (n Fiere ()
ol lize o5 QLS ) @y e sl
sacile o515 oyt (Bl 5l gy 59, YV0) poes als yo 5
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Table 5- Different weed species population density existing in rotations (the second sampling stage)

(@2y0 Fo 3 31aws) 51,5
Density (N umber.m’z)

A L‘ng \'s L‘ng ht L‘ng [ ggw £ L‘ng Y L‘ng A 5—’9‘.33 3 L‘ng
Rotation Rotation Rotation Rotation Rotation  Rotation  Rotation Rotation s e digs
8 7 6 5 4 3 2 1 Weed Species
WMWSW WMWPW WSWPW WPWCW WPWPW WSWSW WWWCW WWWWW
13464b  17864ab  176.56ab  862bc  111.08bc  26844a  9848bc  101.6bc*  Lobgomum -
aviculare L.
o.x.ﬁb&
- 0.28d 0.28d - - - - 13.16d Lozj”mL’igid“m .
4.44d 4.84d 2.92d 2.2d 4d 4.88d 7.2d 2.48d Fumaria opli
vaillantii Lois.
_ _ _ B B B _ _ Lactuca ssls
serriola L. g
Bromus Lle
- - 0.12d 2.2d 0.88d 0.88d 1.92d 5.32d commutatus
Schrad Sy
1.32d 4.72d 3.52d 1.32d 6.2d 2.64d 0.56d 0724 Chenopodium .,
album L.
Hordeum
0.44d 0.72d 0.88d . . 0.44d 8.4d 3.96d murinum SSP. 5
- 1.16d 0.28d - - - - 4.04d Acroptilon s
repens L.
_ _ _ _ _ _ 0.12d Ceratocephalus g5 )
falcatus L. gy olisl
Eremopyrum Ll
- - - - - - - - bonaepartis o= -
Spreng @S
Goldbachia
- - - 0.44d - - - - laevigata KoL
M.Bieb
; Ls
- - - - - 0.88d 0.12d - Cardaria *
draba L. iy
141ab 190ab 185ab 92b 122b 278a 117b 131b i gladle S

(PS+1+0) 5,5 553l 9051 ool 3 (6ol sine oglis o g > (g (cln Silio
* Means with similar letters are not significantly different based on Duncan test (p<0.05).

Gl S sladide (515 (o)) dlinej paiS) Al alunls
Al Anlgs
4 (il 5l ey 39y YVA) () masges p)laz dl>pe )
2 iy gladle (Sl op e 09 pAS (5yed Al je b Glojen
9 &po yo pd dSe VOF sliay ay(WMWPW) V¥ ely5 gl
a (WSWSW) Y (<l)j glis )3 j lacile o515 (2 a8
sladdde I (S5 as o i odaliio @ye jio jd &g VY dliss
Vel gl g peS gl Jolye 4 o dloyo ol 3 550
A coan Jold jya cale a5 i il JSize (WMWPW)
cale (Sonchus oleraceus) Jsozo Si5 s 0 fdolw w0dules
235290 Sy ot Ay j 2 slacile (S5 g a5l 5 (Sady

029 Jsmaze 93 gyl a8 (WSWPW) £ cl)5 gls )

Lo Caab 565 g0 Ladd ol 03y (s w5 A8 s> ol o,len
o=l g paSS Jaaze 0 1) (oYL 1S145  0sile (8L dok o
0 lauBly sl ey gy baylyd Ylois! .l 039y (A8 o) oo
Gl 9 ol Ll 3 Jpame 9 ol 53 ol o 455 90
e Mg donis )3 g Sty (clie A 5 039 b (o)l
YL W81 pAS gan Jpame ;0 Cul ditwilys aS 63905 (6L
gl ;5145 cély» (Anderson, 2003) g )bl sl ansly



WAY 5l ¥ o)l ol 15359l ol pgy & p5 VYF

Y Jaio) o9 pin

(5513 71905 ogm Al y0) (o815 SLDGLT 53 39290 58 Slaile Lilisee (SdigF (Juro o517 -1 Jg
Table 6- Different weed species population density existing in rotations (the third sampling stage)

Lol aa I (WMWPW) Y _cl)5 ol cov slaes S

(@2y0 Fo 3 31aw3) 51,5
Density (N umber.m’z)

A ogls Y oyl T ogls 0 yls Lol Yool Yo Y ool
Rotation Rotation Rotation Rotation Rotation Rotation Rotation Rotation i e &g
8 7 6 5 4 3 2 1 Weed Species
WMWSW WMWPW  WSWPW WPWCW WPWPW WSWSW WWWCW WWWWW
101.76bc  130.8abc 161.6a 67.08c 92.4bc 59.08¢ 60.12¢ 67.4c* Polygonum ..,
aviculare L.
Lolium rigidum
- - - - - - - L. T
2.2d 1.76d 1d 0.44d 1.76d 3.08d 2.2d 2.04d Pumaria
vaillantii Lois
(4
- - - 0.44d - - - 0.28d Lactuca &
serrioal L. i
Bromus —Gile
- 1.16d 0.12d - - - 3.4d 7.36d commutatus
Schrad Sy
i ol
6.16d 4.84d 6.48d - 7.08d 7.08d 1.76d 0724  Chenopodium
album L. oy
- 0.88d 0.88d 1.76d - - - 6.64d Acroptilon ),
repens L.
Eremopyrum Ll
- 0.28d 0.44d 1.32d 0.88d 0.44d 0.72d 3.08d bonaepartis <" B
Spreng S
Goldbachia
- - - - - - 0.44d 0.12d laevigata SBL
M.Bieb
_ 0.12d _ _ _ _ _ 0.28d Eu.clzdzum o s
syriacum L.
.. - Sk
B B B B B _ _ 0.28d D;zsczr.az]}jza )MS
ophia L. Syl
B B B _ _ _ _ Ceratocephalus 5
falcatus L. 9yl
_ _ _ _ _ _ _ B Cardaria ols
draba L. g
_ _ _ 0.44d _ _ _ _ Convol\./ulus o
arvensis L. -
_ _ _ B B _ Hyos Cyamus -
0.44d 0.12d niger Hyos zdlydy
P &by
- - - - - - 0.44d 0.56d . .Aeg’.l‘}?‘qL )
riuncialis L. .
0.44d - - - - - - - Poa annua L. o
o
111bc 140ab 171a 72¢ 102bc 70c 69c 89bc i slacale JS

(DS 1+0) 555 53l cygsl bl o ()l sine ©oglis allite gy (el (slo (il ¢
* Means with similar letters are not significantly different based on Duncan test (p<0.05).
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b 5 (isn) o S Sl ey S (3 ool 5l
dlesy o gladile 5 alee b o) o <8 )b Sle
aldo Ologad oy doluw g 0duled Ly codn Al
oS 38l bl sl i ale jloslil 5 (05958 )90
2 b sladale Curen .l 0391 5o Al Alus slaaisS
dabes wilys Ay cain aiF ¥ Lol (WSWSW) Y ely5 coglis
Cle) g S —aiB e Ogls &S 29 (Jgene a5 b g0y
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Table 7- Different weed species population density existing in rotations (the fourth sampling stage)

(@2y0 Fo 3 31ass) o515
Density (N umber.m’z)

A ool Y ool T oyls 0 gl £ ol ¥ ol " ..
0 0 0 0 0 0 Y ‘:"9""’ ‘ ‘:"9"’" . hﬂ‘ .=
Rotation Rotation Rotation  Rotation  Rotation  Rotation . . i o
P 7 6 5 4 3 Rotation2  Rotation 1 Weed Species
WMWSW  WMWPW  WSWPW  WPWCW  WPWPW  WSWSW cw
94.2bcd 140.88a  122.92ab  111.08abc  87.52bcd  60.88c¢ 78.48¢cd 84.56cqx  Lolgonum L
aviculare L.
o.\ﬁb&
_ _ _ _ _ _ _ _ Lolium
rigidum L. s
Fumaria
- - - - - - - - vaillantiii 0L
Lois
s
0.88d - 0.72d 0.44d - - 0.12d 0.28d ]‘“‘.’”Z‘“’L e
serriola L. iy
Bromus Lle
- 0.12d - - - - 0.56d 5.92d commutatus
Schrad Sy
i 4ol
9.76d 12.4d 7.68d 1.76d 7.96d 10.2d 1.88d 3.64d  Chenopodium
album L. o
- 0.56d - - - _ _ 4.88d Acroptilon =l
repens L.
Eremopyrum Ll
- - 0.12d - - - 0.12d 1.6d bonaepartis o -
Spreng o
- - - - - - - 1.16d .Aeg’:l‘}PSL <
triuncialis L. s
0.44d 0.12d 0.88d - - 0.44d - - Sonchus - ¢
olereceus L.
Jgese
0.88d _ _ _ _ _ _ 0.12d Convol\./ulus o
arvensis L.
B _ _ _ _ _ _ _ Cardaria ol
draba L. iy
106bcd 154a 132ab 113be 96bcd 72d 8lcd 102bcd i gladle S

(DS 1+0) 5)l55 53l gl bl o ()l sine ©oglis allite gy (sl (slo (il ¢
* Means with similar letters are not significantly different based on Duncan test (p<0.05).
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Gile claaisS oS 351 ailiaws) gy b Ll 45 g ailis Aoy
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SAYL G S5 0y 9 w51l lisee (o) syl Al
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Table 8- Effect of rotation on weed total dry matter part in the sampling stage

(@2y0 Fo 3 31ass) o515
Density (No.m'z)

Sl pdiged Jol s
Sampling stages

o Jol d> 5o
The first

Rotation
stage

P93 Al 50
The second  The third
stage stage

s
pow o Pl 4> 0

The fourth stage

Rotation 1 6.24a*
WWWWW
Y ool

Rotation 2 2.16b
WWWCW

Rotation 3 1.27cd
WSWSW

Rotation 4 0.79d
WPWPW

Rotation 5 0.62d
WPWCW

Rotation 6 1.83bc
WSWPW

Rotation 7 1.31cd
WMWPW

Rotation 8 0.85d
WMWSW

6.41bc 12.37bc

7.93b 23.6bc

6.41bc 18.11bc

33.36a 93a 76.88a

7.44b 24.13bc 14.84de

7.93b 14.92bc 28.45bc

17.27cde

2.97c 9.44c 7.36¢

8.32b 31.19b 37.8b

26.71bcd

22.61cd
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* Means with similar letters are not significantly different based on Duncan test (p<0.05).
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Effects of different sowing date by some of companion crops on the weeds
control, morphological traits and yield of corn (Zea mays L.) SC 504

F. Yeganehpoor', S. Zehtab Salmasi® and M. Valizadeh?
Submitted: 23-05-2011
Accepted: 11-11-2011

Abstract

In order to study the effects of different sowing dates by some of companion crops on the weeds control,
morphological traits and yield of corn Sc 504, a field experiment was carried out of Research Field at Tabriz
University during 2010 growing season. Treatments were arranged in a factorial experiment using randomized
complete blocks design with three replicatins. Factors was include four levels of companion crops (clover red
(Trifolium pretense L.), hairy vetch (Vicia sativa L.), basil (Ocimum basilicum L.) and dill (Anethum graveolens
L.)) sowing date companion crops with two levels (synchronic cultivation with corn and cultivation 15 days after
corn). The result showed that the plant length trait was significantly influenced by companion crops and sowing
date interaction, as maximum plant length was observed in synchronized planting corn with clover and minimum
plant length was observed in cultivation of hairy vetch in 15 after cultivation of corn. There was significant
difference between forage plants for leaf number, as maximum leaf number of plant was observed in the
synchronic cultivation of corn with clover. Maximum and minimum grain yield of corn were 4062.9 kg.ha™ and
3034.2 kg.ha-1 in cultivation of corn with clover and basil respectively. Biomass weed and maximum weed
length in the maturity stage of corn were significantly affected by sowing date and companion crops interaction,
as maximum and minimum biomass and weed length were significantly in the synchronic cultivation of corn
with dill and the concurrent cultivation of corn with clover respectively and this is to rapid growth and high
competitive power of clover in the early stage of growth. Also, with increasing of biomass weed and weed
length, grain yield of corn linearly reduced. Synchronize cultivation of corn with dill was the best treatment than
performance and weed control of other treatments.

Keywords: Biomass of weed, Basil, Clover, Competition, Height of weed
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The ecological effects of different loading rates of metalaxyl on microbial
biomass in unplanted and planted soils under field conditions
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Abstract

Fungicides are most widely used pesticides in Iran and the world. Application of fungicides may affect the
populations and activity of soil microorganisms, particularly fungi, with a consequence for soil fertility and crop
growth. In the current study, the effects of different levels of metalaxyl on soil microbial biomass carbon (C) and
nitrogen (N), microbial biomass C/N ratio and metabolic quotient under field conditions were assessed. Two
levels of metalaxyl (30 and 60 kg.ha™) were applied in planted soils with corn and unplanted calcareous soils,
usmg a split-plots experiment in a completely randomized design with three replications. The C and N contents
in soil microbial biomass as well as metabolic quotient were measured at 30 and 90 days after the onset of the
experiment. Results showed that in cultivated soils metalaxyl application at 30 kg.ha™ increased (15-80%)
significantly (p<0.01) the amounts of microbial blomass C and N at both intervals (except microbial biomass C
at 90 days) compared to the control soil (0 kg.ha™), while in uncultivated soils both microbial biomass C and N
reduced by almost 1-34%. Microbial biomass C/N ratios in unplanted soils decreased (15 and 53%) with
increasing loading rates of metalaxyl, without a clear effect in cultivated soils. On the other hand, metabolic
quotient values reduced (48%) at 30 and 60 kg.ha™ metalaxyl in corn- -cultivated soils when compared to
untreated soils while in uncultivated soils metalaxyl rate at 30 kg.a™ had the greatest values at 30 days, and
increased with increasing the levels of metalaxyl at 90 days. In summary, application of metalaxyl can either
reduce or increase soil biological indices, and the direction and changes are depended upon the application rate
of metalaxyl, time elapsed since metalaxyl application and the presence or absence of plant.

Keywords: Fungicide, Microbial carbon, Metabolic quotient, Nitrogen, Plant’s presence or absence
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The effects of chemical and biological fertilizers application on forage sorghum
(Sorghum bicolor L.) yields of different harvests
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Abstract

Management of soil fertility via biological fertilizers inoculation is one of the most important components
based on sustainable agriculture. In order to investigate the effects of biological and chemical fertilizers on yield
and some morphological traits of forage yield sorghum, a field experiment was conducted as factorial based on
randomized complete block design with three replications at Agricultural Research Farm, Agricultural Faculty,
Tabriz University during growing season of 2010-2011. The first factor consisted of chemical fertilizer levels of
210 kg.ha™* urea (100%), 150 kg.ha™ super phosphate triple (100%), urea (100%)+ super phosphate triple (S.P.T,
100%), urea 50%+ S.P.T. 50%, and control and the second factor comprised biofertilizer levels of biosuper,
phosphate Barvar II, biosuper+ phosphate Barvar II and control. The result showed that the sorghum could be
produced three harvests during a growth season under Tabriz climatic conditions. Dry forage yield, leaf dry
weight and stem dry weight of sorghum in the second harvest were more than other harvests, but the leaf stem
ratio at the third harvest was higher than others. At the first harvest, combination of super phosphate triple
(100%)+ biosuper+ phosphate Barvar I1, at the second harvest, the urea (100%)+ super phosphate triple (100%)+
phosphate Barvar II, and at the third harvest 50% urea+ 50% super phosphate triplet+ biosuper+ phosphate
Barvar II, increased forage yield, up to 244.6 %, 344.3 % and 121.5 % compared to the control, respectively.
Therefore, it was concluded that the sorghum forage yield was increased significantly with integrated application
of chemical and bio fertilizers at three harvests compared to chemical and bio fertilizers usage, separately.

Keywords: Biosuper, Fertilizer integrated, Management, Phosphate Barvar I1
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Evaluation of basil (Ocimum basiilicum L.) and sesame (sesamum indicum L.)
yield in different intercropping mixtures via competition indices
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Abstract

In order to study the possibility of intercropping of basil and sesame, an experiment was carried out in a
randomized complete block design with three replications at the Sari Agricultural Sciences and Natural
Resources University during growing season of 2009-2010. Treatments consisted of different planting ratio, P;:
sole cropping of basil, P,: 75% basil+ 25% sesame, Ps;: 50% basil+ 50 % sesame, P,: 25% basil+ 75% sesame
and Ps: sole cropping of sesame. In this experiment, the 50 % basil+ 50 % sesame and 25% basil+ 75% sesame
had the highest intercropping yield (1141.80 and 1098.75 kg.ha™, respectively) and land equivalent ratio
(LER=1.29 and 1.33, respectively). Also, 50 % basil+ 50 % sesame mixture was recorded the highest crowding
coefficient (Kpasi = 1.49), aggressively value (A pasii = -0.19) and nearly 20% vyield increases of basil in mix-
proportion compared to sole crop. Furthermore, the most of sesame aggressively value (Asesame=0.85) and 97%
sesame Yyield increases were observed in 25% basil+ 75% sesame mixture compared to sole crop. In conclusion,
according to high competition efficacy of sesame plant in mix-cropping the 50% basil+ 50 % sesame and 75%
basil+ 25% sesame culture ratio produced the highest yield.

Keywords: Actual yield loss, Aggressively value, Land equivalent ratio
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Evaluation the effects of wheat residues and day or night tillages on weed
community and yield of SC 704 corn cultivar (Zea mays L.)

R. Moradi Talebbeigi®, H. Pirasteh-Anosheh?, M.J. Ahmadi Lahijani®" and Y. Emam*

Abstract

Wheat residues management and modification in tillage time are among suggested practices in weed control.
To evaluate the effects of wheat residues and tillage time on weed dry matter and leaf area, corn dry matter and
corn grain yield, a study was conducted at Darab Agriculture and Natural Resource College, Shiraz University
during growing season of 2008-2009. This experiment was conducted in a split plot arrangement based on
randomized complete block design with four replications. Tillage time was considered as main plot at two levels
of plowing at day time and during the night and residue rates were sub plot at four levels; 0 (control), 25%, 50%
and 75% of left wheat residues (3 t.ha™). The results showed that the tillage time had significant effects on corn
dry matter and corn grain yield and also on weed dry matter. The highest grain yield and dry matter of corn and
the lowest weed dry matter was obtained from night tillage treatment. The final number of common lambsquarter
(Chenopodium album L.), foxtail (Setaria spp.) at night tillage treatment was 38.6 and 22% lower than that of
day tillage, respectively. These differences were significant at 5% probability level. Final number and dry matter
of weed, were reduced significantly (p<0.01) by using wheat residues. The interactive effects of tillage and crop
residue on measured traits were not significant. It was concluded that to achieve the highest grain yield of corn
and to suppress the weed on the similar agro-climatic conditions, night tillage and application of 50% of wheat
residues might be recommended.

Keywords: Foxtail, Lambsquarter, Night tillage, Sustainable agriculture
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Effect of mycorrhiza inoculation and phosphorus fertilizer on some growth
indices of chickpea (Cicer arietinum L.) Hashem cultivar
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Abstract

Application of bio-fertilizers, especially mycorrhiza as substituent or complement of chemical fertilizers is
one of the most important strategies for plant nutrition in sustainable management of agro-ecosystems. In order
to evaluate the separated and integrated application of mycorrhiza biological fertilizer and phosphorus chemical
fertilizers on growth indices of chickpea (Cicer arietinum L.), an experiment was conducted at the Research
Station of Faculty Agriculture of Shahrood University of Technology during growing season of 2009-2010 based
on a randomized complete block design with four treatments and three replications. Treatments included: B;
(control), B, (mycorrhiza biological fertilizer), B; (25 kg.ha™ phosphorus fertilizer + mycorrhiza biological
fertilizer) and B, (50 kg.ha™ phosphorus fertilizer). The results indicated that B, and Bs treatments significantly
increased leaf area index, leaf area duration and dry matter accumulation compared with control (B;) and
mycorrhiza (B,). The maximum and minimum dry matter obtained at 111 days after planting in B, and B; with
804.24 and 490.58 g.m respectively and Bj treatment (698.41 g.m?) increased dry matter 42.36 % compared
with control. Also, B3 treatment increased plant height, leaf area index and leaf area duration 17.59, 49.18 and
48.74 % compared with control respectively after 90 days of planting. In all indices measured statistically there
was no significant difference between B, and B; treatment. Result of the present study indicated integrated
application biological fertilizer and chemical fertilizer in chickpea lead to decreasing of 50% in chemical
fertilizer application.

Keywords: Bio-fertilizer, Chemical fertilizer, Leaf area index, Total dry matter
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Assay for applying super absorbent polymer in a low input corn
(Zea mays L.) production system aimed to reduce drought stress
under Mashhad conditions
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Abstract

In order to investigate the effects of super absorbent polymer application on reduction of drought stress to
corn, a split plot arrangement based on randomized complete block design with three replications was conducted
at Research Field of Agriculture Faculty of Ferdowsi University of Mashhad during growing season of 2010-11.
The main plot treatments were 1) application of 40 kg.ha™ super absorbent, 2) application of 80 kg.ha™ super
absorbent and 3) no application of super absorbent polymer. Three irrigation intervals (7, 10 and 14 days)
assigned to sub plots. The results showed that super absorbent application affected plant height (H), and dry
matter production (DM) as the highest of these traits resulted from level 2 of super absorbent application (140.5
cm, and 144.5 g.m? respectively). H, DM, canopy temperature (CT), cob number (N), fresh yield (FY),
economic yield (EY) and 100-seed weight affected by irrigation intervals. There was no significant difference
between 10 and 14 days irrigation interval as H, DM, CT, harvest Index (HI) and 100-seed weight, these results
could be important concerning to reduce used water to irrigate corn. As experimental treatments did not have any
effect on Leaf Area Index (LAI), and HI, it seems the positive effects of treatments revealed due to improved soil
water holding capacity, soil physical properties improvement and reduction of drought stress. Interaction
between super absorbent and irrigation intervals indicates that by level 2 super absorbent applications there are
no significant differences between 14 and 10 days irrigation intervals, considering all traits. The same interaction
just as before happened for 7 and 14 days irrigation intervals, except of EY and DM. In the other hand, by
increasing application of super absorbent it could be possible to increase corn irrigation intervals from 7 to 14
days in Mashhad conditions without any reduction in yield and yield components. In general, these results
indicate that super absorbent application could increase soil water holding capacity, reduce drought stress and
partially supply corn water requirement during the growing season without any reduction in yield.

Keywords: Harvest index, Irrigation interval, Seed yield, Semi-dry area, Soil water holding capacity
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Evaluation of fox tail millet (Setaria italica) forage quality in different growth
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Abstract

In order to evaluate the quantitative factors in fox tail millet (Setaria italica L.) under three stages of growth, an
experiment was conducted in Birjand during spring and summer of 2010. The preliminary objective was
evaluation of fox tail physiological characteristics on animals that feed them. Planting of Foxtail millet was
performed according to local practices and endemic acknowledge. Sampling was carried out at Vegetative,
flowering and seeding stages, then samples transported to laboratory of animal nutrition. After Drying of
sampling, dry matter, dry matter digestibility, crude protein, metabolically energy, Acid Detergent Fiber and
Nitrogen Detergent Fiber, Ash and some mineral nutrients were measured. The results showed significant
differences in measured characteristics in various phonological stages. Forage quality was higher in flowering
and seeding stages than in vegetative stage. Dry matter digestibility and metabolically energy were high and
NDF and ADF were less in vegetative stage. Because fox tail millet is leafy and palatable by animal at this stage,
it’s optimum yield is important. Ability to produce Green fodder by this plant and the possibility of cultivation in
different regions and its ability to produce forage for livestocks, its planting is recommended.

Keywords: Crude protein, Dry matter digestibility, Forage qualitative factors, Phonological stages
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Evaluation of symbiosis with Mycorhizzal on yield, yield components and
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Abstract

In order to investigate the effects of mycorrhiza symbiosis and different nitrogen levels on vyield, yield
components and essential oil content and yield of fennel (Foeniculum vulgare Mill.) and ajowan (Carum
copticum L.), a field experiment was arranged in a factoriel based on a randomized complete block design with
three replications at the Agricultural Research Station, Ferdowsi University of Mashhad during growing season
2009-2010. The first and the second factors were inoculation with mycorrhiza (with and without inoculation) and
nitrogen levels as Urea (0, 50 and 100 kg.ha?), respectively. Inculated soil with 200 g mycorrhiza (Glomus
intraradaices) was applied at planting time. Urea was used in two stages such as plating time and one month
after that. Ceriteria such as yield components (including number of branch, umbel, umbellet, seed and seed
weight), biological and seed yield, harvest index and essential oil content and yield of fennel and ajowan were
measured. Results showed that yield components, seed yield, biological yield, harvest index, essential oil content
and yield of fennel and ajowan were affected by mycorrhiza and nitrogen level. Mycorrhiza increased fennel and
ajowan seed yield (with 35 and 85%, respectively) and essential oil content (with 34 and 30%, respectively). The
highest and the lowest 1000-seed weight of fennel and ajowan obsevered in inoculation (2.9 and 0.3 g) and
control (2.1 and 0.2 g), respectively. Nitrogen improved all growth characteristics and decreased essential oil
content. There were not significant differences between mycorrhiza and nitrogen interaction. Inoculation with
mycorrhiza enhanced root development and hence availability of nutrients, particularly phosphorus. Also,
nitrogen is the cause of increasement of photosynthesis rate and duration which promote growth and yield, but it
declined essential oil content of two species.
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A primary evaluation on Eriophyid mites as biological control agents of some
invasive weed species in Northeast of Iran

G.A. Asadi’, S. Khorramdel™ and R. Ghorbani?
Submitted: 16-02-2012
Accepted: 21-07-2012

Abstract

Weed biocontrol by using Eriophid mites could be a safe and efficient strategy. In order to find an ecological
non-chemical approach for controlling of weeds, and studying the possibility of using Eriophyid mites, field
surveys were conducted in Razavi Khorasan and North Khorasan Provinces during spring 2010. Collecting of
mites was carried out at all of the vegetative and reproductive stages of these target weeds. Twenty plants of
each species were selected and transferred to laboratory after each sampling. The results showed that gall mite
(Aceria drabae Nalepa 1890) (Acarina: Eriophyidae) is a suitable biocontrol agent for controlling hoary cress. It
decreased shoot growth and seed number. Gall mite (Aceria chondrillae (G. Can.)) (Acarina: Eriophyidae) was
able to prevent seed set and reproductive buds of rush skeletonweed, it could be considered as a potential
promising biocontrol agent. Since, Eriophyid mites were able to reduce vegetative and reproductive
characteristics of studied weed species, these could be considered as a potential promising biological control
agents for using in ecological agriculture.
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Study of qualitative and quantitative yield and some agronomic characteristics
of sunflower (Helianthus annus L.) in response of seed inoculation with PGPR in
various levels of nitrogen fertilizer
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Abstract

In order to study the qualitative and quantitative yield and some agronomic characteristics of sunflower
(Helianthus annus L.) in response to seed inoculation with PGPR under various levels of nitrogen fertilizer, a
factorial experiment was conducted based on a randomized complete block design with three replications in field
experimental University of Mohaghegh Ardabili during growing season of 2009-2010. Factors were nitrogen
fertilizer in three levels (0, 80 and 160 kg N ha™) as urea and seed inoculation with plant growth promoting
rhizobacteria in four levels containing, without inoculation (as control), seed inoculation with Azotobacter
chroococcum strain 5, Azospirillum lipoferum strain OF, Psedomunas strain 186. Results indicated that nitrogen
levels and seed inoculation with Plant Growth Promoting Rhizobacteria (PGPR) had significant effects on all of
characteristics studied (except grain 1000 weight and stem diameter). Grain yield, plant height, head diameter,
seed number per head, , yield and oil percentage, yield and protein percentage increased with increasing of
nitrogen fertilizer and application of seed inoculation with PGPR. Response of grain yield wasnt the same for
various levels of nitrogen fertilizer and seed inoculation with PGPR. The highest grain yield belonged to
application of 160 kg N ha™ and seed inoculation with Azotobacter. Means comparison showed that treatment
compounds Nig X without inoculation with PGPR and Ng, x seed inoculation with PGPR Azotobacter had
similar grain yields. Thus, it can be suggested that in order to increasing of grain yield seed should be inoculated
with Azotobacter bacteria x 80 kg N/ha in conditions of Ardabil region.
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Abstract

In order to study the weed populations in wheat, under different crop rotations an experiment was carried out
at Agricultural Research Station of Jolgeh Rokh, Iran. During growing season this project was done in five years,
based on Randomized Complete Bloch Design with three replications, on Crop rotations included: wheat
monoculture for the whole period (WWWWW), wheat- wheat- wheat- canola- wheat (WWWCW), wheat- sugar
beet- wheat-sugar beet- wheat (WSWSW), wheat- potato- wheat- potato- wheat (WPWPW), wheat- potato-
wheat- canola- wheat (WPWCW), wheat- sugar beet- wheat- potato- wheat (WSWPW), wheat- maize- wheat-
potato- wheat (WMWPW), wheat- maize- wheat- sugar beet- wheat (WMWSW). Data analysis was done in fifth
year. Weed sampling was done at four growth stages of wheat, including tillering, shooting, heading and soft
dough stage of grains. Density, dry and fresh weight of each weed species per unit area, besides wheat grain
yield were determined. All analysis of variances for traits related to weed were statistically significant (p<0.01).
The highest weed biomass was obtained in heading stage of wheat, and the greatest weed dry matter in all four
growth stages was achieved in WWWWW rotation and the least one in WMWSW rotation. The highest weed
density in different growth stages was achieved in rotations 7, 3, and 6. Wheat grain yield in all crop rotation
treatments had a significant increase compared to monoculture. It seems that, yield reduction of wheat
monoculture is related to weed density, its population and higher weed biomass in this treatment.
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