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Table 1- Physical and chemical properties of soil sample
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Table 2- Mean squares for the effect of irrigation and nitrogen on seed yield and yield components of basil
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*and **: shows significantly different at the 5% and 1% probability levels, respectively and ns shows not significantly different.
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Table 3- Effect of irrigation levels on seed yield and yield components of basil.
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- Seed yield Total biomass PR
Seed weight (g) (@.m?) (@.m?) Ear per plant Seed per ear Irrigation intervals
1727 a 34.542 a 153.32 a 747 a 725 a* 7 days
1729 a 29.175b 133.80 b 7.48 a 59.7b 14 days
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*Means, in each column, followed by similar letter are not significantly different at the 5% probability
level- using F Test.
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Table 4- Effect of nitrogen levels on seed yield and yield components of basil
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Seed weight Seed yield Total of biomass Ear per blant Seed p;er ear Nitrogen levels
© (g.m? @m? (kg.ha™)
1.703 a 26.95b 132.75¢ 5.37h 79.0 a* 0
1.753 a 28.93 b 133.10¢c 6.37b 67.2 ab 50
1.734a 34.88 a 150.03 b 8.80 a 61.3b 100
1.720a 36.67 a 158.35 a 9.33a 57.0b 150

i D i Moy iy Jlein g 53 (g ylel Llod 4 LSD g0l wlal 5 (gm0 b 53 ailie gy gyl slael *
* Means, in each column, followed by similar letter are not significantly different at the 5% probability
level- using LSD test.
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Table 5- Mean squares for the effect of irrigation and nitrogen on vegetative yield of basil

Wl 4y S g Comnd it gy JS 0397 Camny 3 dilw o,Slos &y 5,Slos RIS Oyt 23l
Leaf/ Stem ratio  Total vegetative biomass Stemyield Leafyield Degree of freedom Source of variation
JEs
0.222 173.72 119.26 32.64 2 Replication
L5)lt‘.’.i
1.080" 3960.4™ 0.37™ 3883.67 1 A (Irrigation)
J..ol s
0.270 21.922 88.93 27.39 2 Main Error
Oy9r
. o ns o B (Nitrogen)
0.462 2073.9 15.72 1875.83 3 . T
03958 % Sk
A*B
0.123™ 237.1™ 68.81™ 114.66™ 3 . .
=P glas
0.051 83.33 9.66 69.68 12 Sub error
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**: shows significantly different at the 1% probability level, and ns shows not significantly different.
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Table 6- Effect of irrigation levels on vegetative yield of basil
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5 (&0 50 (&0 50 (&0 50 sk
a3dlw
Leaf/ Stem ratio Vegetative _Enomass Leaf yl_gld Stem y_|2eld Irrigation
(9.m™) (g. m™®) (g.m™) levels
2.63a 199.6 a 1444 a 55.17 a* 7 days
220a 173.9b 119.0b 54.93a 14 days
At o sine (§ll Bld 4 F pgoil bl 2 st 50 50 alite Gy (gl (slogSole™
*Means, in each column, followed by similar letter are not significantly different at the 5% probability
level- using F Test.
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Table 7- Effect of nitrogen levels on vegetative yield of basil
PP oagy IS 0353 5 3 o P eF) Sy Ses 2 05) dlw 3 ,Sos 0395 Cslaw
(&0 5% il (&0 5% (&0 5% N:trosllen
Vegetative biomass . Leaf yield Stem yield evels
(g.m'z) Leaf/ Stem ratio (g.m'z) (g.m'z) (kg.ha 1)
1703 ¢ 2.12b 115.1¢c 55.17 a* 0
1744 ¢ 225D 120.1¢c 5432 a 50
191.0b 2.60a 1376 b 53.47a 100
211.2a 2.70a 154.0a 57.25a 150

AClid )lbu;m LoD JL;b\ a.‘a.m » d)bi Ll LY LSD O.}aﬂ u.;LJ 2 OGw By du_LiLo ‘éﬁP dl)b dl.b:w.i:t.n *
* Means, in each column, followed by similar letter are not significantly different at the 5% probability
level- using LSD test.
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2905 j) o3 Wl e o Shag ol 5 3,8Mas 1 059555 5 5]
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Table 1- Soil physical and chemical properties in experimental site

(omiatjomd) (SopSIl ol iy (PPM) ool (ppm) aud  (ppm) oo g céb

EC (dS.m™) PH Potassium  Phosphorus Nitrogen Soil texture
(ppm) (ppm) (ppm)
1.2 7.47 119 13.7 15.5 “ﬁ““"?]
Loamy- Silt

CowgeoS (09 )3 39290 mamlly 9 Hhumd 359 23l - Jgua
Table 2- Amount of nitrogen, phosphorus and potassium in vermicompost

(o 55) oaliy (20)3) youd  (20,3) jg

Potassium (%) Phosphorus (%)

Nitrogen (%)

1.2 1.5

1.4 ""“’9"“5 )9
Vermicompost
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Table 3- Analysis of variance measured traits in basil (first cutting)

Ol yo (uSlo
Mean square
Sy 0d9 ol Sid (459 LS ¥ 0js £ Blw Sl s 4'5’3_ Oy qilio
Leaf fresh Plant dry Plant fresh lateral branches . &9l
. R . Height S.0.vV
weight weight weight number df
32.94%* 11.92%* 90.1%* 3.11%* 29.75* 2 Soh
Block
S
32.7%* 6.14%%* 167.21%* 8.91%* 56.04%%* 8
Treatment
2.01 0.393 13.15 0.444 6.21 16 e
Error
Oyt s o
9.39 14.44 13.97 5.8 8.38 - ()
CV (%)
doyd S g gy Jloin e j3 )3 pre iy 4y e g
* and **: are Significant at 5% and 1% probability levels, respectively.
(aals) ¥ Jpo>
Table 3- (Continue)
Olaz o (ko
Mean square
W0 BV Suid 3
il 3,Sdos oS - m _ 0% Sl .
T (*) S 0 5,5os Suis 03l 3,Sos 830 3 Sl Sy geve iy v
Essential oil . . . - M3l
yield Essential oil ~ Leafyield  Dry matter yield Freshyield  Leaf dry af S.0.V
content (%) weight
S
2.39% 0.063** 34077.5ns 141411.8%* 7161568** 1.36%* 2 o~
Block
o
15.61%%* 0.114%* 55055.2%* 122895.9%* 7975205.9%* 2.23%%* 8
Treatment
s
0.649 0.003 10551.8 20049.5 702617.8 0.084 16
Error
1) Oy Loy
9.19 6.8 10.7 8.85 9.47 17.38 - () Syt
C.V(%)

2oyd S g gy Jlein] paw )0 Hb xe i gy e g
* and **: are Significant at 5% and 1% probability levels, respectively.
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Table 4- Analysis of variance measured traits in basil (Second cutting)

Olas o ko
Mean square
Supop M Sason oS50k (585 s Sl 5y %P s e
Leaf fresh Plant dry Plant fresh lateral branches . L1
. . . Height S.0.V
weight weight weight number df
S
72.83%* 25.09** 368.56%* 3.81%* 53.85* 2 s
Block
los
256** 24.67** 1366.55%* 4.31%* 76.98** 8 o
Treatment
s
18.9 1.46 48.75 0.444 8.73 16
Error
14.69 11.35 11.51 5.8 8.01 - %)
CV (%)
Loy K g gy Jlain] gdaw j0 I pxe i 4 g %
* and **: are Significant at Sand 1% probability levels, respectively.
(aolsl) - Jge>
Table 4- (Continue)
Olaz o ko
Mean square
3 Slos PRTE] WO Ve ) ) SWiA 39 i
ol () Sposles  Sis 3 Slos 83U 5,5dos Sy o Ol gt 29lo
Essential Essential oil Leaf yield Dry yield Fresh yield Leaf dry dd f) S.0.v
oil yield content (%) weight
0.46ns 0.02ns 8176.6ns 42326.1ns 4147324** 3.13%* 2 B‘;%Li(
oc
7.07%* 0.11ns 33608.5%* 132111%* 7964951.1%** 5.26%* 8 e
Treatment
0.774 0.006 6810.3 16244 .4 156176.1 0.289 16 >
Error
() St a8
10. 1 18 . 4.2 10. -
0.93 9.15 9 7.3 0.5 CV (%)
2oyd S Jloinl o )3 )1y e a5y s Gl Jxe e DS
ns and **: are non significant and Significant at 1% probability level, respectively.
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Table 2- The amount of nitrogen, phosphorus and potash in different used manures
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Table 3- Mean comparison of some measured characters in basil with different fertilizer treatments.
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* Means in each column, following the same letter(s) are not significantly different at the 5% level of probability.
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Fig. 1- Effect of different levels of organic and chemical fertilizers on isabgol NupE
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¥*sy, for applied, screening and testing, adaptative, strategic and basic experiments: are 5.11%, 4.42*, 1.87ns, 1.12ns and 1.04ns,
respectively.
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3- Professional misconduct
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during grain filling in wheat as affected by green
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Each point is a mean of 16 observations.
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Each point is a mean of 16 observations.
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Table 2- Peduncle mobilized dry matter (MDM) and mobilization efficiency (ME) in wheat as affected by different green
manure crops and nitrogen levels

o D
Niso Ni0o Nso No taded
ME MDM ME MDM ME MDM ME MDM Green manure
(%) (mg) (%) (mg) (%) (mg) (%) (mg)
56 a 188 b 50b 182 ¢ 65a 244 ab 64 ab 231 b* Jrs
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45 ¢ 160 ¢ 59a 232 ab 67a 256 a 72 a 249 ab ‘%”l
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54 ab 204 a 59a 231 ab 65a 251 a 42b 95¢ LJM
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54 ab 203 a 54 ab 207b 65a 252a a 235b b e b
Amaranth
46 be 160 ¢ 6l a 242 a 57 a 227b 62 ab 238 b b i Lo
Cowpea
48 be 170 b 52 ab 188 ¢ 46 b 161 ¢ 74 a 268 a e
Mung bean
ik
51 181 56 214 61 232 65 219 ol
Mean

(DS1+0) K515 Is gze BN LSD (y90l (olly ygia s 55 aliia gy (slls slaclse

*In each column, means followed by the same letter within columns are not significantly different (p<0.05) according to LSD test.
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Table 3- Penultimate mobilized dry matter (MDM) and mobilization efficiency (ME) in wheat as affected by different green
manure crops and nitrogen levels

3 S
Nis0 N100 Nso No w395
ME MDM ME MDM ME MDM ME MDM ﬁ;ﬁi’;e
(%) (mg) (%) (mg) (%) (mg) (%) (mg)
44 ab 161b 5la 220 a 46 ab 191 cd 59a 253 as Js
Control
37¢ 144 ¢ 40b 172 be 47 a 212b 53 ab 218 b ‘%}"
Millet
40 be 162 b 47 ab 2192 44 ab 180 de 47b 160 d u‘“‘““
Sesbania
462 208 a 3¢ 142 ¢ 48 a 218 ab 50 ab 177 ¢ i e b
Amaranth
36¢c 146 ¢ 47 ab 205 ab 50a 223 a 56 a 236 ab ol iz b
Cowpea
42 ab 167b 39b 165 be 41b 173 ¢ 49b 175 ¢ e
Mung bean
S5l
41 165 43 187 46 200 52 203 ol
Mean

(DS1+0) L5155 ls gze BMSI LSD (y90l (ollp ygia s 55 aliia gy (slls slaclse

*In each column, means followed by the same letter within columns are not significantly different (p<0.05) according to LSD test.
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Table 4- Lower internodes mobilized dry matter (MDM) and mobilization efficiency (ME) in wheat as affected by different
green manure crops and nitrogen levels

Naiso N100 No .
ME MDM ME MDM ME MDM ME MDM "M:’s
(%0) (mg) (%0) (mg) (%) (mg) (%) (mg) Green manure
51a 441 ab 48 ab 493 ab 54 a 540 a 49 be 365 cu Jald
Control
43b 414 b 45b 435 be 46 b 465 b 67a 578 a 03
Millet
37¢ 366 ¢ 36¢c 316d 40 ¢ 370 ¢ 43 ¢ 293 d bw
Seshania
50a 410b 43b 443 b 38¢ 371c 40 ¢ 309 d i o b
Amaranth
38 ¢ 349 d 52a 574 a 53a 541 a 51b 438 b kb izl
Cowpea
46 b 452 a 41b 404 ¢ 40 ¢ 370 ¢ 53b 436 b ol
Mung bean
44 406 44 444 45 443 50 403 ol
Mean

(PS1+0) L)l I3 gze BB LSD (y90] (olly ygimyn 53 aliia gy (gl s lach

*In each column, means followed by the same letter within columns are not significantly different (p<0.05) according to LSD test.
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Table 1- Analysis of variance of the effects of sowing time and plant density on peppermint fresh yield, dry yield and essential
oil production at the first cutting

uﬂu;lﬂu' M}b
4,5 5 5 ; ;
Ol gulia T gk - S Vot ol oy bl 2,808
Source of variation 83! Fresh vield v © Plant essential Essential oil
df y Dry yield Leaf es_slentlal oil yield
oi
)l)s'; ns * ns ns ns
T 2 1692044.17 138041.1 0.011 0.412 0.058
Replication
— 1 4020742.18"°  265644.73°* 0.167° 9.77% 0.018™
Sowing time
wl{ W‘gl)}. ns ns ns ns ns
. 3 336922.69 33600.18 0.005 0.462 0.021
Plant density
cls (S5 x il g b
Sowing time X plant 3 391330.5™ 29473.58" 0.026" 0.661™ 0.042™
density
s
14 540435.1 29690.85 0.007 0.234 0.031
Error
(122) Sl 2 - 21.08 17.62 21.12 14.46
CV (%)

Jopd S5 g iy Jloin] maw )0 5 ize g )l Sxe juE i 4 sk g % OIS
ns,* and * *: No significant and significant at p<0.05 and p<0.01, respectively.
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Table 2- Analysis of variance of the effects of sowing time and plant density on peppermint fresh yield, dry yield and essential
oil production at the second cutting
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df Dry yield percentage percentage yield
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Replication
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density
(1559
14 962055.8 79793.7 0.064 0.008 8.35
Error
(1202) Sl o2 - 16.87 16.93 17.78 10.86 20.43
CV (%)
o> S g i Jlein] paw 3 )b Gize g 5 gime juE a4y e g % @IS
ns,* and * *: No significant and significant at p<0.05 and p<0.01, respectively
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Table 3- Effect of sowing time on fresh and dry yield of peppermint at first and second cuttings
P90 O Jol o
Second cutting First cutting
; ; y F oSkos S 3,Slos 7 3Skes cll @b
(52 52 0,55ks) i 080 g " g " g Sowing time
: (LU ;3 0,59k5) (U2 j2 0,55k5) (LS 3 0,5 5k5) g
Dry yield ’ . ’
(kg.ha'™) Fresh yield Dry yield Fresh yield
(kg.ha®) (kg.ha®) (kg.ha®)
* l
1846.43" 6372.77% 885% 3895.55% Js
The first
1490.19 5254.72° 674.59° 3076.94° i
The second

ol o) iy Jleis ] e ) 5 ize BB (T plad (g yb )d Cglite Bg it
*Different letters indicate significant difference at p<0.05.
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Fig. 1- Means of essential oil production at peppermint leafs under different sowing time and plant density at the first cutting
ol dopd gy Jlois ! s 53 ) ime BB (T bles glisie By >
Different letters indicate significant difference at p<0.05.
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Fig. 2- Means of essential oil production at peppermint plants under different sowing time at the first cutting
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Different letters indicate significant difference at p<0.05.
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Fig. 3- Means of essential oil production at peppermint plants under different sowing time and plant density at the second

cutting
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Fig. 4- Means of essential oil yield under different sowing time at second cutting
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Table 1- Analysis of variance of the effects of sowing time and plant density on peppermint fresh yield, dry yield and essential
oil production at the first cutting

uﬂu;lﬂu' M}b
4,5 5 5 ; ;
Ol gulia T gk - S Vot ol oy bl 2,808
Source of variation 83! Fresh vield v © Plant essential Essential oil
df y Dry yield Leaf es_slentlal oil yield
oi
)l)s'; ns * ns ns ns
T 2 1692044.17 138041.1 0.011 0.412 0.058
Replication
— 1 4020742.18"°  265644.73°* 0.167° 9.77% 0.018™
Sowing time
wl{ W‘gl)}. ns ns ns ns ns
. 3 336922.69 33600.18 0.005 0.462 0.021
Plant density
cls (S5 x il g b
Sowing time X plant 3 391330.5™ 29473.58" 0.026" 0.661™ 0.042™
density
s
14 540435.1 29690.85 0.007 0.234 0.031
Error
(122) Sl 2 - 21.08 17.62 21.12 14.46
CV (%)

Jopd S5 g iy Jloin] maw )0 5 ize g )l Sxe juE i 4 sk g % OIS
ns,* and * *: No significant and significant at p<0.05 and p<0.01, respectively.
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Table 2- Analysis of variance of the effects of sowing time and plant density on peppermint fresh yield, dry yield and essential
oil production at the second cutting

i ol ay 53, -‘uﬁfn Sy il 203 By il wopp il 3o
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df Dry yield percentage percentage yield
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Replication
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CV (%)
o> S g i Jlein] paw 3 )b Gize g 5 gime juE a4y e g % @IS
ns,* and * *: No significant and significant at p<0.05 and p<0.01, respectively
93 9 Jol Glagme ;5 Jald glin SWid 5 5 5 Sos (59, CudlS )b T (ke A lio -Y oo
Table 3- Effect of sowing time on fresh and dry yield of peppermint at first and second cuttings
P90 O Jol o
Second cutting First cutting
; ; y F oSkos S 3,Slos 7 3Skes cll @b
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: (LU ;3 0,59k5) (U2 j2 0,55k5) (LS 3 0,5 5k5) g
Dry yield ’ . ’
(kg.ha'™) Fresh yield Dry yield Fresh yield
(kg.ha®) (kg.ha®) (kg.ha®)
* l
1846.43" 6372.77% 885% 3895.55% Js
The first
1490.19 5254.72° 674.59° 3076.94° i
The second

ol o) iy Jleis ] e ) 5 ize BB (T plad (g yb )d Cglite Bg it
*Different letters indicate significant difference at p<0.05.
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Fig. 1- Means of essential oil production at peppermint leafs under different sowing time and plant density at the first cutting
ol dopd gy Jlois ! s 53 ) ime BB (T bles glisie By >
Different letters indicate significant difference at p<0.05.
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Fig. 2- Means of essential oil production at peppermint plants under different sowing time at the first cutting
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Different letters indicate significant difference at p<0.05.
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Fig. 3- Means of essential oil production at peppermint plants under different sowing time and plant density at the second

cutting
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Table 2- Variance analysis of measured traits of wheat under examine treatments
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Table 3- Means comparison of effects of drought on some physiological characteristics of wheat
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Table 4- Means comparison of Interactions effects of treatments on some measured traits of wheat
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Fig. 2- Effect of silicon on leaf cuticular wax of wheat
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Fig. 3- Effect of silicon on grain potassium of wheat
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Table 1- Relative density of species in different levels of irrigation in four stage sampling

52 dile gla aig Olaseice (53132 iged BliSeo Sy 45 (o 5939
Weed species characters Density on steps sampling

Tdiged gl mdiged (megd g ook
gy S s e s o3lgils 33" Sy Syldpdiges (543 mdiged
Life cycle Weed species Family First Second Third Fourth
sampling sampling sampling sampling
AB Amaranthus blitoides S.Wats Amaranthaceae 0.053 0.037 0.025 0.051
AB Amaranthus retroflexus L. Amaranthaceae 0.003 0.009 0.038 0.014
AB Chenopodium album L. Chenopodiaceae 0.029 0.059 0.049 0.059
PB Convolvulus arvensis L Convolvulaceae 0.101 0.218 0.259 0.227
PG Cyperus rotundus L. Cyperaceae 0.093 0.140 0.038 0.056
AG Digitaria sanguinalis (L.) Scop Poaceae 0.017 0.021 0.018 0.034
AG Echinochloa crus-galli (L.) Poaceae 0.011 0.031 0.020 0.025
Beauv
AB Portulaca oleracea L. Portulacaceae 0.119 0.246 0.336 0.199
AB Setaria viridis (L.) Beauv Poaceae 0 0.003 0 0.002
AB Solanum nigrum L. Solanaceae 0.059 0.059 0.067 0.168
AB Zea mays L. Poaceae 0.111 0.174 0.145 0.159
(AB) Sy ¢ JlSy 5 (AG) S Sl Ly (PG) Sy o)L Al (PB) S g Allori
Perennial broad leaves (PB), Perennial grasses (PG), Annual grasses (AG) and Annual broad leaves (AB)
ey j olié gt g (o (£j olS £9 5 5jpgliS g5 slagadla
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Fig. 1- Margalef index of weeds in sampling stages in different levels of irrigation on corn field
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Fig. 2- Manhinick index of weeds in four sampling stages in different levels of irrigation on corn field
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Fig. 3- Shannon index of weeds in four sampling stages in different levels of irrigation on corn field
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Fig. 4- Simpson index of weeds in four sampling stages and different levels irrigation on corn field
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Table 2- Stability coefficients and dominant different species weeds in corn field

e G s ol B e (1) Sl qups ) Solel o e sk

Laigs
Domi Assessment of species based on stability Stability coefficient (eSS0 95
ominant ind o o Species
Index (%) Irrigation different levels (m?)
0
0 0 0 8800
0 0 0 7290 YR
0 AS) sl w8 0 6130 Purple nutsedge
0.06 AS) 4 24.72 12330
(A S) sl s
0.05 (A'S) 3l wes 23.21 8800
0.001 A S| dl s 432 7290 sy g gl
0.004 (AS) Sl g5 6.01 6130 Redroot pigweed
0.0002 (A S) ! wss 1.23 12330
(A S) L3lisl g8
0.001 AS) il wes 3.57 8800
0 ( N S) i 0 7290 ol gt b
0.00005 (A 8) & g5 0.71 6130 Prostrate pigweed
0.00005 (A S) L3lis) g5 0.68 12330
(A S) _3lis] g5
0.09 AS) 5l o 30.35 8800
0.01 ( s) S 11.26 7290 il
0.0005 (A S) sl w55 2.12 6130 Nightshade
0.002 (A S) sl s 4.1 12330
(A S) L3lisl g8
0.04 AS) il wes 19.64 8800
0.0001 (A s) ‘fm .’f 0.86 7290 Cgges
0.002 (AS) Sl a5 3.89 6130 Barnyard grass
0.007 (A S) 3lis] g5 2.60 12330
(A S) L3lis] g5
0.008 AS) 5l o 8.93 8800
0.02 (A5) Sl 13.42 7290 delo
0.005 (A S) el w5 6.71 6130 Common lamb's
0.0009 (A'S) L3l &5 3 12330 quarters
(A S) L3lisl g8
0.001 AS) il wes 3.57 8800
0.37 ( A S) ";3 b 9/5 61.04 7290 Sory
0.24 (A Sl 455 49.46 6130 Field bindweed
0.002 (A S) L3lis) g5 451 12330
A S) Sl
(AS) Sl a5
0.001 AS) 5l o 3.57 8800
0 (A s) S 0 7290 SRS il
0.002 (A S) St g5 4.95 6130 Crab grass
0.0003 (AS) sl w5 1.77 12330
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0 0 0 8800
0 0 0 7290 ol p>
0 0 0 6130 Green foxtail
0 0 0 12330
0.005 A ) St s? 7.14 8800
0.008 (AS) Sl wg5 9.09 7290 JES
0.06 (A'S) Bl a8 25.44 6130 Garden purslane
0.33 (SS) ul ais8 57.38 12330
(Ss) Jlub 9 (As) Bl 4555 o5 sy s g 3
* and **: are Accidential species (As) and Stable species (Ss), respectively.
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Table 1- Geographical information and available climatic data of studied townships in Isfahan province
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4- Potential evapotranspiration
5- Principal component analysis (PCA)
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3- Drought evaluation index (DEI)
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Table 3- Principle Component Analysis coefficients of climatic variables in studied townships of Isfahan province
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SSbleg,9o (Khoorobiabanak) soddl o yutio
(Shahreza) 9% PC, PC (Isfahan) (Ardestan) CIimatic‘f/ariables
PC, PC, 2t PC, PC, PC, PC,
087" 012 0.29 0.34" 036 031" 006 036" Choh e oSl
Mean wind speed
01 045 0.12 0.43" 013 043" 013 0428  SRelen
Minimum temperature
FShe &)l
0.05 0.46" 0.03 0.43" 0.04 044" 008 043" Maximum
temperature
* * * * * * * MdMQ)‘Pd‘?)J
0.19 0.31 0.48 0.33 051" 033" 061" 03 Dew point
temperature
0.36" -041" 0.27 -0.39" 026 -04" 028 -04 e C‘”]”’__
Relative humidity
-0.02 043" -0.06 042" -0.16 0.41* -0.01 04" <t ‘?Ld‘“'*""
Sunshine hours
023 -0.31" 0.76" -0.25 069" -027 071" -0.26 U_”’Lf
Rainfall
152 645 13.2 73.6 132 718 134 742 U“f‘“"
Variance

Y3 i osg Jlde b colys *
* Eigenvalue more than 0.3
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Table 3- Continued- Principle Component Analysis coefficients of climatic variables in studied townships of Isfahan province
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Mean wind speed
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Minimum temperature
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Dew point temperature
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Fig. 1- Spatial distribution of Aridity Index (a) and Drought Evaluation Index (b) in studied townships
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Table 4- Correlation coefficients between annual calculated drought indices and wheat yield in studied townships
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Fig. 2- Linear regression between Aridity Index and Drought Evaluation Index in studied townships
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Table 1- Analysis of variance (mean of squares) for grain yield and biological yield of lentil in different patterns in
intercropping of lentil and cumin
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Fig. 1- Effect of different intercropping patterns of lentil and cumin on grain and biological yield of lentil
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1: Monoculture of lentil, 2: Replacement intercropping, 3: Row intercropping, 4: Strip intercropping with two row lentil and one row
cumin, 5: Strip intercropping with three row lentil and one row cumin, 6: Strip intercropping with four row lentil and two row cumin,
7: Strip intercropping with six row lentil and two row cumin.
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# Means with different letters in each shape are significantly different based on Duncan’s multiple range test P<0.05.
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Table 1- Analysis of variance (mean of squares) for grain yield, biological yield, essential oil percentage and essential oil yield
of cumin in different patterns in intercropping of lentil and cumin
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n.s, **: Non significant and significant at p<0.01, respectively.
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Fig. 2- The effect of different intercropping patterns of lentil and cumin on the grain and biological yield of cumin
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1: Monoculture of lentil, 2: Replacement intercropping, 3: Row intercropping, 4: Strip intercropping with two row lentil and one row

cumin, 5: Strip intercropping with three row lentil and one row cumin, 6: Strip intercropping with four row lentil and two row cumin,
7: Strip intercropping with six row lentil and two row cumin.
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Means with different letters in each shape are significantly different based on Duncan’s multiple range test p<0.05.
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Fig. 3— The effect of different intercropping patterns of lentil and cumin on essential oil percentage and essential oil yield of

cumin
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1: Monoculture of lentil, 2: Replacement intercropping, 3: Row intercropping, 4: Strip intercropping with two row lentil and one row
cumin, 5: Strip intercropping with three row lentil and one row cumin, 6: Strip intercropping with four row lentil and two row cumin, 7:
Strip intercropping with six row lentil and two row cumin.
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Means with different letters in each shape are significantly different based on Duncan’s multiple range test p<0.05.
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Fig. 4- The effect of different intercropping patterns of lentil and cumin on partial land equivalent ratio
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1: Monoculture of lentil, 2: Replacement intercropping, 3: Row intercropping, 4: Strip intercropping with two row lentil and one row

cumin, 5: Strip intercropping with three row lentil and one row cumin, 6: Strip intercropping with four row lentil and two row cumin,
7: Strip intercropping with six row lentil and two row cumin.
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Means with different letters in each shape are significantly different based on Duncan’s multiple range test p<0.05.
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Fig. 5- The effect of different intercropping patterns of lentil and cumin on land equivalent ratio
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1: Monoculture of lentil, 2: Replacement intercropping, 3: Row intercropping, 4: Strip intercropping with two row lentil and one row

cumin, 5: Strip intercropping with three row lentil and one row cumin, 6: Strip intercropping with four row lentil and two row cumin,
7: Strip intercropping with six row lentil and two row cumin.
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Means with different letters in each shape are significantly different based on Duncan’s multiple range test p<0.05.
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Table 1- Different nitrogen use efficiency indices

NFUE: nitrogen fertilizer utilization efficiency (kg kg-1) =GD / Nf ¢ (p,55LS s £,55LS) (6365 5595t 3l eslitusl _oo],5=)
NRE: nitrogen remobilization efficiency (%)= (Ng-NA) / Nt anthesis « so,5) 330z Jlanl 8 -
NHE: nitrogen harvest efficiency (kg kg-1) =Ng/ Ns (p,55LS  £,55LS) 5950 cuslyp o)yl -Y
Nf (kg kg-1) = Gp¢-Gp,NAE: nitrogen agronomy efficiency (p,53LS » p,55kS) o595 =lyj 2,8 -F
Nf = applied N fertilizer ( s355 ,59,5)Ng = grain N (&il> )59,25)Ns = Nitrogen supply (SB ;5 (gl 085 54505

Nh = postharvest inorganic N ((cusly jl u S 3 Saxe (y59,5)Nt = aboveground plant N at physiological maturity

Sy dlopo j> olea pluil )3 39350 (59 ,3) Nta = aboveground plant N at anthesis

{Slidl 03)5 dl> o 55 olon pluil )3 39250 435,25) NA = total aboveground N at maturity minus total aboveground N at anthesis

Sl 03,5 dls o ,d lon pliil )3 39350 (5955 — (Sdawy Al yo 13 35250 y59,%5) GW = grain yield « (a1 »,Slac) Y = total biological
yield {<55s0 5,Slee)GWE= Grain weight in fertilizer plot (¢355 )5y ails 3 Slee) Gwu= Grain weight in unfertilizer plot

(JgsS @ )Sp aily 5,80ee)
B weeds 7
Bweeds7
. B weeds 14
30 Bweeds 14 o 60 - a
07 a B weads 21 E E B weeds 21
& 25 &0
E i -
S A &
z 20 :
ey =
7 15 e
o ]
S 2
hro
= 10 g
&
2 5
0
1N N 3N AN N
N IN 3N 4N 5N
MManure management Manure management

-le (155 g 50 Ao 15155 5 395 Cu e GiiSed p -T UKW SIS ()9 1 50 Ble 05T5 5 395 Cupre Sk - Y JSW

il
Fig. 2- Interaction of fertilizer management weed
mustard on density

s sdile

Fig. 1- Interaction of fertilizer management weed mustard

on dry weight
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N;: 100% Chemical fertilizer, N,:75% Chemical fertilizer + biological fertilizer, N3: 50% Chemical fertilizer + biological fertilizer, Ny:
25%Chemical fertilizer + biological fertilizer. Ns:100% biological fertilizer, D,:7 weed plant, D,:14 weed plant, D3: 21 weed plant.
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NAE* NHE? NRE ° NFUE? ::5 d :k &35 as ys Jlowi
kg.kg™ kg.kg* (%) kg.kg? i ) A df Treatment
Weed dry weight  Weed density
v
1694.98 ™ 0.001™ 393.62™ 686.94™ 1735.56™ 505.64 ™ 2 el
replication
8244.76™ 0.032" 23.72™ 103235.02" 283.27" 1393.42" 4 i
fertilizer management
| el
1326.66 0.009 95.9 1603.88 552.26 159.24 8 ool
Main error
* sy cale WST5
1305.68 ™ 0.02™ 113.13™ 879.67"™ 1029.88 ™ 1167.77 2 i e o5l
Weed density
. % Co xSy
636.42™ 0.004™ 78.99" 544.17™ 11054.16 1705.7 8 > oo el
Density X management
5 clas
1083.49 0.010 129.33 1236.52 1036.26 106.88 2 ik

Minor error

bl o (6l gixe BB dgng pas g doyd iy 9 S Jloin! zobaw 3 (1391 415 dze cuF ) 4 NS g s it
*,**and ns: 0.05% , 0.01 % and non-significant, respectively.

sadle sbdiss Oluwogad  Coldy a9 355 Al Co e 1T Joua
Table 3- Effect of integrated nutrient management and intensity of competition on characters of weed species

1- Nitrogen agronomy efficiency

2- Nitrogen harvest efficiency

3- Nitrogen remobilization efficiency

4- Nitrogen fertilizer utilization efficiency



IAY 5l oF o los o ol (559l ol pgs 4 pits YYA

L 4igf g (@250 s y3 3lass) o515 (050 2 0 5)SiS 0j sloss
Dominant species Density (Number.m?) Dry weight (g.m) Treatment
. s : Syl : g Jo 3 651y 355 Cu o
w15 ¥ Sp Sl Sr o PR e L catd o Ca
. - Narrow Wild mustard Manure
Density Weight Narrow leaf Broadleaf Broadleaf .
leaf density management
Avena ludoviciana L. Avena ludovicianaL. 533a 4.33 ab 8.82a 17.38 b* 7
Avena ludoviciana L. Avena ludoviciana L. Sa 4 ab 9.72a 19.88ab 14 N,
Siapis arvensis L. Avena ludoviciana L. 10.33 a 7.33 ab 16.14 a 41.59 ab 21
Avena ludoviciana L. Siapis arvensis L. 12a 1333 a 5.09a 21.15 ab 7
Avena ludoviciana L. Siapis arvensis L. 7.66 a 8.66 ab 476 a 37.13ab 14 N,
Phalaris canariensis L. Avena ludoviciana L. 18.66 a 3 ab 2141 a 9.94b 21
Avena ludoviciana L. Circium arvense L. 5.66a 9.33 ab 294 a 51.43ab 7
Lolium temulentum L. Circium arvense L. 7a 8.66 ab 10.15a 31.28 ab 14 N;
Phalaris canariensis L. Circium arvense L. 933a 6.33 ab 11.05a 34.82 ab 21
Beta maritime L. Siapis arvensis L. 9.66 a 7.66 ab 1321 a 36.77 ab 7
Beta maritime L. Phalaris canariensis L. 13.66 a 6.33 ab 444 a 34.06 ab 14 Ny
Lactuca serriola L. Atriplex Patulum L. 533a 6.33 ab 3.02a 41.56 ab 21
Lactuca serriola L. Circium arvense L. 13.66 a 11.33 ab 10.74 a 68.80 a 7
Siapis arvensis L. trifolium pretense L. 7.66 a 1b 17.38b 17.38b 14 N;
Lactuca serriola L. wild safflower L. 533a 433 a 3.13a 4.04 b 21

5,15 S0l el (slive 20> iy s )3 ()b sine solel M gt 5> S e By gyl slagSile™
*Similar letters in each column show non-significant differences according to dun Test at 5% level of probability.
(s> gecmo b N Soigses sladsS 5 (olianiags 2o Y0 Na ((Saigom 10355 5 aliond 355 309 0+ N (Kol s1a35 (s 355 03 Y0 Na (gl 358 209 11+ Ny
sty Jop 5m e 5 VY Die g Jo3 5y cile 69 VF D oy S35 5,0 il 2 VD1 (Sl
Ni: 100% Chemical fertilizer, N,:75% Chemical fertilizer and biological fertilizer, N3: 50% Chemical fertilizer and biological fertilizer, Ny:
25%Chemical fertilizer and biological fertilizer, Ns: just biological fertilizers, D;:7 weed plant, D,:14 weed plant, D;: 21 weed plant.
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Table 4- Effect of integrated nutrient management and intensity of competition on some nitrogen use
efficiency indices

NAE NHE NRE NFUEl B )l
(kg.kg™?) (kg.kg™) (%0) (kg.kg™) Treatment
358 Copde
Manure management
19.6% 0.39° 65.81° 71.34¢" N,

30" 0.40 ® 61.63° 98.90 ¢ N,
488 0.42® 63.26* 15221° N;
79.6° 0.51° 64.39° 286.27° N,

- 0.51° 64/98 * - Ns
s e 1Sl
Weed density

39.9° 0.49° 63.88° 129.87° D,
249° 0.42° 66.82° 120.70 * D,
419° 0.43° 61.33° 114.67° D;

s e S1X0s8

Fertilizer<weed

15.7° 0.43® 66.6° 69.67° N,D;
218" 0.39° 74.1° 79.33 " N,D,
21.4b 0.37° 56.6° 65.02° N;D;
423°%® 0.46® 68.1° 114.21% N,D,

92" 0.36° 57.9° 85.90 N,D,

38.43® 0.37® 58.7° 96.58 N,Ds
732 042 61.5° 181/10° N;D;
24.7° 0.36° 65.5° 139.68 % N;D,
486 0.47*® 62.6° 135.85 "% N;Ds
68.6" 0.53*® 59.1¢ 284.36* N4D;
68.6" 0.49 69.1° 298.57* N,D,
101.4° 0.52® 64.9° 275.88° N,Ds

- 0.60° 63.8° - NsD,

- 0.48 * 67.4° - N;sD,

- 0.45® 63.7° - N;sDs

515 oS3l gl (slive 2 hoy ey e 53 (5 o isine (s led BB g b 3 S e By o (o (slacySiLe™
*Similar letters in each column show non-significant differences according to dun Test at 5% level of probability.
(S5don sB35S 5 (olendngS 1o yd YO Ny ((S5elsm 51355 5 sliawd 355 1o )3 B+ N3 ((Kjlan lo3sS olawd 355 10 )3 YO 1 Ny ¢ plond 358 1oy Ve o N
iy Jo 5 5m ile £9: VN D3 ¢ pisg )3 e Gl 6 W Ds (odng S5 5 e 8 VDL (Sjelse sladsS ggece Lais N5
Ni: 100% Chemical fertilizer, N,:75% Chemical fertilizer and biological fertilizer, N3: 50% Chemical fertilizer and biological
fertilizer, Ny: 25%Chemical fertilizer and biological fertilizer. Ns: just biological fertilizers, D,:7 weeds, D,:14 weeds, D;: 21
weeds.
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Fig. 1- Interaction effect between water depth and temperature on the germination percentage
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Effects of irrigation intervals and nitrogen fertilizer levels on vegetative and
reproductive yields of basil (Ocimum basilicum L.) under Birjand conditions
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Abstract

In order to study the effect of irrigation and nitrogen fertilizer levels on yield of basil, an experiment was
conducted as split plot based on randomized complete block design with three replications in Birjand (Moud
region) in 2010. Main plot factor was two irrigation levels (7 and 14 days interval) and nitrogen fertilizer (as
urea) was considered as sub plot factor in four levels (0, 50, 100 and 150 kg.ha®). Results indicated that
treatments affected on majority studied traits of basil. Seed yield was increased in 7 days irrigation interval by
18.4% in compared to 14 days irrigation interval. The highest seed yield was achieved in 100 and 150 kg.ha™
nitrogen fertilizers that were higher than control by 29.4 and 36.1%. Total biomass was 153.3 g.m? in 7 days
irrigation interval in compared to 133.8 g.m? in 14 days irrigation treatment. The greatest total biomass was
show in 150 kg.ha™ nitrogen fertilizer and the lowest was resulted from 0 and 50 kg ha™ nitrogen fertilizer
levels. Ear number per plant was significantly affected by nitrogen fertilizer levels, but irrigation and fertilizer
treatments had no significant effects on seed weight of basil. Increasing of irrigation intervals decreased the leaf
yield of basil by 21.3%. Increasing of nitrogen application increased leaf and vegetative yields on basil.

Keywords: Leaf yield, Medicinal plant, Nutrition
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Effects of biological fertilizer and vermicompost on vegetative yield and essential
oil of basil (Ocimum basilicum L.) under Mashhad climatic conditions
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Abstract

In order to study the effects of vermicompost and biological fertilizers on vegetative yield and essential oil of
basil (Ocimum basilicum L.), an experiment was conducted based on a complete randomized block design with
nine treatments and three replications at Mashhad during growing season of 2009-2010. The treatments were: 1)
vermicompost, 2) Nitroxin (included: Azotobacter sp. and Azospirillum sp.), 3) biophosphorus (Included:
Pseudomonas sp and Bacillus sp), 4) Vermicompost+ Nitroxin, 5) vermicompost+ biophosphorus, 6) Nitroxin+
biophosphorus, 7) vermicompost+ Nitroxin+ biophosphorus, 8) chemical fertilizer (N.P.K), 9) control (no
fertilizer). Two harvests were cut at similar phonological stage during growing season. The results showed that
at both cutting of basil, biological fertilizer combined with vermicompost were better compared to chemlcal
fertilizer and control. In the first harvest, the highest fresh (11377.8 kg.ha™) and dry yields (1895.6 kg.ha™)
obtained in vermicompost+ Nitroxin+ Biophosphorus treatment. Also, vermlcompost+ Nitroxin and
vermicompost+ biophosphorus produced the highest leaf dry yield (1164 7 and 1166.8 kg.ha™* respectively). In
second cutting, the highest fresh yield (11333 3 kg.ha) obtained in vermlcompost+ Nitroxin+ biophosphorus
and the highest dry yield (2017.8 kg.ha) and leaf dry weight (1103.4 kg.ha ) obtained in vermicompost+
Nitroxin treatments. In both cuttings, the highest essential oil percentage obtained in control. The results of this
study showed that vermicompost and bio fertilizers alone or in combination had no effect on essential oil but
increased vegetative yield.

Keywords: Biophosphorus, Dry yield, Nitroxin, Essential oil percentage, Sustainable agriculture
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Effects of various organic and chemical fertilizers on growth indices of basil
(Ocimum basilicum L.)
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Abstract

In order to develop the high intensive agriculture, more chemical fertilizers are applied to the soil that
resulting in soil degradation and environment deterioration. Application of organic manure is an important
approach for maintaining and improving the soil fertility and increasing fertilizer use efficiency. Therefore, in
order to evaluate the effect of organic manures and chemical fertilizer on growth indices and biological yield of
basil (Ocimum basilicum L.), an experiment was conducted at Research Station, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran, during growing season of 2008-2009. A complete randomized block
design with six treatments and three replications was used. The treatments were: cow manure, sheep manure,
chicken manure, vermicompost, chemical NPK fertilizers and control (no fertilizer). The results showed that the
use of organic fertilizers significantly increased seed and biological yield of basil compared with chemical
fertilizer and control. The maximum and the minimum dry weights were observed at 105 days after planting, in
sheep and cow manures, respectively. Gradually during the period of plant growth and development to
reproduction phase percent of stem decreased and dry weight of inflorescence increased. The highest and the
lowest leaf area index were observed at 90 days after planting, in cow manure and control, respectively, and then
decreased in all treatments. The maximum crop growth rate in most of treatments at 90 days after planting was
obtained, except the control which plant growth rate was lowest. Net assimilation rate (NAR) in most treatments
increased until 75 days after planting and then declined. While the highest and the lowest NAR were observed at
75 days after planting in chicken manure and chemical treatment, respectively.
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Effects of organic and chemical fertilizer rates on nitrogen efficiency indices of
isabgol (Plantago ovata Forsk.)
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Abstract

Enhancing nitrogen use efficiency is one of the most important strategies for improving productivity in
agriculture and reducing risk of environmental pollutions in sustainable agriculture. In order to study the effects
of different levels of organic manure and chemical fertilizer on nitrogen uptake efficiency (NupE), nitrogen
utilization efficiency (NutE) and nitrogen use efficiency (NUE) of isabgol (Plantago ovata Forsk.), a field
experiment was performed based on a randomized complete block design with three replications at the
Agricultural Research Station, College of Agriculture, Ferdowsi University of Mashhad, during growing season
of 2011-2012. Treatments included three levels of nitrogen fertilizer (25, 50 and 75 kg.ha™), three levels of cow
manure (5, 10 and 15 t.ha™), three levels of vermicompost (2, 4 and 6 t.ha™) and control. Seed yield, biological
yield and nitrogen content of biomass of isabgol were measured and then NupE, NutE and NUE based on seed
yield and biological yield were calculated accordingly. The results showed that the different fertilizers had
significant effects on all studied traits of isabgol. The highest seed yield and biological yield of isabgol were
observed in 6 t.ha™ vermicopmpost with 98.2 and 54.8 g.m™, respectively. By increasing fertilizer rate, nitrogen
percentage and content of biomass were increased. The maximum NutE and NupE were achieved in control
plots. Also, the highest and the lowest NupE of isabgol were obtained in 5 t.ha™ cow manure and 75 kg.ha™ N
with 8.9 and 7.0 gN per g Ns, respectively. Organic manures improved NupE and NUE more than chemical
fertilizer. So, organic manure application enhanced yield, NupE and NUE of isabgol compared to chemical
fertilizer. So, it seems that organic input application could be considered as a sustainable approach for improving
growth and yield of medicinal plants such as isabgol in agroecosystems that will increase nitrogen efficiency and
reduce environmental pollutions due to slow release of nutrients.
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30 Years of agronomic research in Iran: I. Evaluation of trends, gaps
and setting priorities
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Abstract

During the last few decades scientific researches in different fields of agricultural sciences have been grown
drastically. However, there is no published study, if any, on structural analysis of the national agricultural
research system of Iran and setting priorities for the future. In the present study 2361 scientific papers published
during the three decades in the domestic journals were surveyed to analyze the research structure, gaps and
priorities. The papers were categorized based on crop species, temporal and spatial scale of experiments, subject
and type of the researches and the results were subjected to the statistical analysis. Number of published papers
followed a sigmoid growth further with a long lag period of 10 years and leveled off at 240 papers per year.
Cereals and industrial crops had the highest frequency in the surveyed papers while forage, medicinal and pulse
crops were the next abundant species, respectively. Annual experiments (83% of total papers) were the most
frequent for all crops however, less than 10% of papers were the result of biannual experiments (> 2 years). In
addition frequency of experiments conducted in research stations and protected environments (laboratory and
greenhouse) were 58 and 30%, respectively indicating the small contribution of studies at regional/national scale.
Management practices were the most prevalent topics among the papers (35% of total). However, sustainability
of agroecosystems, agricultural climatology and crop modeling were less frequent subjects (<5% of total) and
the other subjects covered 5-10% of total papers. Such a research gap was almost the same for all crop species.
Overall, 64% of total papers were related to applied studies while contribution of strategic and basic studies was
10 and 1%, respectively. Based on the results it was concluded that despite quantitative growth of the published
papers, national agricultural research system is not highly efficient. While applied researches and testing
agronomic practices in short duration studies are widespread, long term strategic studies on the sustainability of
production systems and conservation of resource base, impacts of climate change on national food security and
protection of agrobiodiversity at national/regional scales are almost overlooked.
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30 Years of agronomic research in Iran: I1. Evaluation of research ethics
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Abstract

During the last three decades publication of papers in different fields of agronomic sciences have been
increased drastically in Iran. However, there is growing warnings about research misconducts. To get a
guantitative insight into the commitment to the research ethics, 1269 papers published during the last 3 decades
in the refereed domestic journals were surveyed using human tools. The frequency of different type of
misconducts were calculated and compared statistically. The results indicated that overlap in title, the target
crop, experimental factors (treatments) and the measured traits was occurred with frequency of 26% among the
surveyed papers which was categorized as unauthorized adoption of ideas. Falsification and fabrication was
distinguished based on the coefficient of variation (CV), probability of type I error and discrepancy between the
results of ANOVA and regression analysis. This type of misconducts had frequency of 6%. However, plagiarism
had a significantly higher frequency and was detected in up to 12% of the papers. The frequency of all type of
misconducts was significantly higher in the papers where the corresponding authors were students compared to
the papers published by scientific staffs of universities/research institutes. Overall research misconducts were
distinguished in 16% of papers and were most frequent in the 1380 decade compared to 60’s and 70’s. It seems
that lack of awareness about the principles of research ethics is the main cause of the prevalence of the observed
misconducts. Therefore, development of a national code of ethics is of high priority for the national agricultural
research system in the country.
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Effect of green manure crops and nitrogen fertilizer levels on dry matter
remobilization efficiency in wheat (Triticum aestivum L.) internodes
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Abstract

In order to evaluate the effect of nitrogen rates and green manure crops on dry matter mobilization and
mobilization efficiency indices of wheat (Triticum aestivum L.) a field experiment was conducted in Agricultural
Faculty of Shahid Chamran University, Ahvaz during growing season of 2010-2011. The experimental design
was split-plot based on randomized complete block with three replications. Main plot included four nitrogen
rates (i.e. 0, 50, 100 and 150 kgN.ha') and sub-plot included six green manure crops containing millet
(Pennisetum sp.), amaranth (Amaranthus sp.), sesbania (Sesbania sp.), cowpea (Vigna unguiculata L.), mung
bean (Vigna radiata L.) and fallow. This experiment was done at two stages. First, planting and turn down of
green manure crops and then planting of wheat. The results showed that the maximum weight and specific
weight of all stem internodes obtained from 0 to 20 days after wheat anthesis. Then, this trend decreased from 20
to 50 days after wheat anthesis due to remobilization of dry matter to grain. Mobilized dry matter was more in
control (0 kg.N.h™) than in high N application for peduncle (219 vs. 181 mg) and penultimate (203 vs. 165 mg),
while, was less in the lower internodes (403 vs. 407 mg). Generally, with increasing of nitrogen levels, dry
matter mobilization efficiency was decreased by. So, the effect of green manure crops not limited only by sail
properties, while influences the relationship between physiological sources and sink.
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Effects of sowing time and plant density on yield and essential oil production of
medicinal plant, peppermint (Mentha piperita L.)
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Abstract

In order to investigate the effects of two sowing time (middle of May and early June) and four plant density
(8, 12, 16 and 20 plants.m™) on yield and essential oil content of peppermint at two cutting stages, an experiment
was conducted at the Research Farm of the Faculty of Agriculture, University of Tabriz during growing season
of 2003-2004. These treatments were performed as factorial based of randomized complete block design with
three replications. The result of the first cutting showed that plant sowing at the early June and eight plants.m’
*densities had the highest leaf (4.47%) and plant (2.92%) essential oil percentage, but these factors and their
interaction effects did not effect on the essential oil yield. In the second cutting, the highest plant essential oil
was observed in plant sowing at early June and 12 plants/m? densities. The highest essential oil yield in second
cutting produced in middle of May sowing time. The results of two cutting stages showed that the fresh and dry

yield decreased by delaying in sowing time.
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Effect of mycorrhizal inoculation on seedlings establishment and morphological
parameters of alfalfa (Medicago sativa L.) in rangeland of Bahar Kish Quchan
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Abstract

Plant establishment is the most critical stage in biological renovation of rangelands. The processes which
normally fails, due to the harsh conditions in the arid and semiarid environments. New technologies may be used
to overcome this problem. The purpose of the present study was to investigate the possibility of enhancing
seedling establishment and growth rate of alfalfa (Medicago sativa L.) under natural habitats by inoculation with
mycorrhiza species. Seeds of alfalfa were sown under greenhouse for 20 days and inculcated with two species of
Glomus intraradices and G. mosseae. After 30 days seedlings were transplanted the rangeland as sub plots as
split plot based on RCBD (Randomized complete block design) were evaluated with three replication. Root
colonization percent with G. mosseae was 62/7 % and with of G. intraradices was 72%. Mycorrhozal
inoculation increased establishment of alfalfa at the early and late growth stages, with stronger effects of G.
intraradices than G. mosseae. Furthermore leaf and root dry matter, total dry matter and the shoot/root, was
increased as a result of G. intraradices, compared with G. mosseae inoculation. In conclusions, G. intraradices
can be used as a biological fertilizer for establishment of alfalfa in semiarid rangeland of Bahar Kish, Quchan.
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Effect of silicon application on physiological characteristics and growth of wheat
(Triticum aestivum L.) under drought stress condition
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Abstract

In order to investigate the effect of silicon application on some physiological characteristics and growth of
Wheat (Triticum aestivum L.) under late drought stress condition, an experiment was conducted at the
Agriculture and Natural Resources University of Ramin, Khuzestan during year 2012. The experiment was
conducted in the open environment as factorial randomized complete block design with three levels of drought
stress (irrigation after 25, 50 and 75% depletion of available water content) as the first factor and four levels of
silicon (0, 10, 20 and 30 mg Si.kg™ soil) as the second factor with three replications. The results showed that
drought stress imposed a negative significant effect on all traits. The drought stress led to increased electrolyte
leakage and proline content, cuticular wax, leaf silicon concentration, superoxide dismutase activity (SOD) and
grain potassium were decreased. The severe drought stress has most effect on electrolyte leakage (up to 53%).
The application of silicon except the shoot/root parameter, on all characters have been affected so that
application of 30 mg Si.kg™ soil led to decrease electrolyte leakage up to 22.5% and increased SOD activity,
proline content, cuticular wax grain K and flag leaf Si concentration, 25, 12.8, 21, 17 and 30% compared to
control, respectively. In general, the results showed a positive effect of silicon on wheat plant under stress
conditions that were higher than no stress condition.
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Evaluating of irrigation levels on weed diversity on corn (Zea mays L.) field
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Abstract

In order to study the different levels of irrigation on diversity, density and compound of weed species in corn
field, experiment was conducted at Agricultural Research Station, Ferdowsi University of Mashhad during
growmg season of 2008-2009. The experiment was with four levels of irrigation (6130, 7290, 8800 and 12330
m?) and four levels of weed control (complete control, broad-leaves control, grasses control and without control).
Weed sampling was done at four stages including first, meddle and end of critical period weed control and
harvest then all species counted species separate. The results showed that in different levels of |rr|gat|on the
weed speues were different. At the first time of crltlcal period, the most diversity was in 8800 and 7290 m? and
the minimum diversity was |n 12330 and 6130 mirrigation levels. At the harvest time, the most diversity was in
12330 and 6130 and 8800 m* irrigation levels and least diversity within different indexes were in 7290, 8800 and
6130 m® irrigation levels, respectively. Stability index changed at different levels of irrigation. In addition,
maximum when the irrigation level was in minimum level, however, highest level of irrigation caused the
maximum unstability of species but levels of irrigation had no significant on dominance index.
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Introduction of an index for drought evaluation using principle components
analysis
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Abstract

Isfahan province is located in the center of Iran and has arid and semi-arid climate. In recent years, water
shortage has increased in this region and has affected crop production. Wheat is one of the most important crops
of the province. In the present research, an index (DEI) has been developed for drought evaluation using long
term climatic data through application of principle components analysis (PCA). The counties of the province
were classified and evaluated according to drought intensity. In addition to DEI for quantifying drought, Aridity

index (Al) was also calculated at different time scales in each county. The climatic and grain yield data were
collected from the Iranian Meteorological Organization and Isfahan Agricultural Organization, respectively. In
order to remove the positive effects of genetic improvement and progress in agronomic management on long-
term wheat grain yield, double exponential smoothing technique was used. According to DEI, Isfahan, Shahreza,
Golpaygan and Natanz had semi-arid climate and Ardestan, Khoorobiabanak, Kashan and Naein could be
classified as arid, while according to Al studied counties had arid climate. Al had the greatest amount only in
Golpaygan while DEI had the greatest value in Isfahan, Shahreza, Golpaygan, Kashan and Natanz. PCA results
showed that maximum temperature (coefficient of 3.51) followed by mean wind speed (coefficient of 2.27) were
the main climatic variable influencing counties weather. Calculated drought indices showed poor correlation
with wheat yield, indicating that other meteorological indices should still be examined to capture wheat yield
variability in this province.
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Evaluation of different intercropping patterns of cumin (Cuminum cyminum L..)
and lentil (Lens culinaris L.) in double crop
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Abstract

In order to evaluate the comparison of different intercropping patterns of cumin (Cuminum cyminum L. )
with lentil (Lens culinaris L.) in double crop, a field experiment was conducted based on a randomized complete
block design with three replications and eight treatment at the farm located in West Azerbaijan province - city
Nagadeh, Iran during growing reason of 2011-2012. Treatments included intra- row intercropping (50% cumin +
50% lentil), row intercropping (one row of lentil + one row of cumin) and strip intercropping (two rows of lentil
+ one rows of cumin, three rows of lentil + one rows of cumin, four rows of lentil + four two of cumin, six rows
of lentil + two rows of cumin and pure lentil and cumin. Intercropping patterns had significant effect on all of
mentioned traits. Results showed that the highest and the lowest economic yield of lentil were achieved in

monoculture with 600 and 1600 kg.ha™and six rows of lentil + two rows of cumin with 273 and 676 kg.ha™,
respectively. Grain yield and biological yield were no significant differences at monoculture with row
intercropping and intra- row intercropping. But with increasing strip widths of grain yield and biological yield
decreased by 50 and 54 %, respectively. The essential oil percentage of all treatments was higher than
monoculture. The highest essential oil yield was obtained of intra- row intercropping (20 kg.ha). Results
indicated that maximum (1.8) and minimum (0.94) LER values were obtained of row intercropping and strip

intercropping (six rows of lentil + two rows of cumin), respectively. By changing row intercropping patterns to
strip intercropping, LER was decreased due to complementary and facilitative effects in intercropping.
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wheat as affected by integrated fertilizer management
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Abstract

In order to evaluation of relation between weed dynamic and utilization of nitrogen in weed as influence of
integrated fertilizer management in different weed densities, a field experiment was carried out in experimental
farm of Agricultural Faculty of Shahid Chamran university of ahvaz at 2011-2012 growing season. Experimental
design was based on a split-plot with three replications. Main plot was 5 integrated fertilizer managements and

sub plot was 3 weed densities. Our results showed that the treatment 75% chemical fertilizer whit Biological
fertilizer in lower weed density had the highest weed density and dry weight. Narrow leaf and broad leaf weeds
was dominant species in 100% chemical fertilizer and 100% biological fertilizer Treatments, respective. Also,
weed diversely was reduced by reduction. So, Treatment 100% biological fertilizer had the highest weed density
nitrogen fertilizer utilization efficiency was increased by reduction of nitrogen chemical fertilizer. In addition, all
nitrogen useefficiency. Indices were more affected by nitrogen chemical fertilizer, than weed density. Based on
our results,increasing dependence to biological fertilizer, will reduce is the compatibility of wheat plant, in early
growth period, which caused increasing in density and decreasing of weed at the wheat growth period.

Keywords: Biological fertilizer, Competition, Wild mustard

1, 2 and 3- MSc in Agroecology Department, Agronomy and Plant Breeding, Faculty of Agriculture, University of
Shahid Chamran Department of Soil Science, University of Shahid Chamran, Ahvaz, Iran, respectively.
(*- Corresponding Email: Sima_gh24@yahoo.com)



Agroecology ot $39LaS (ol pg2 4 pids
Vol. 5, No. 4, Winter 2014, p. 516 i 516 . 1392 cybiamn 4 oslons 5 ale

Effect of water depth and temperature on germination characteristics of rice
and barnyard grass in the laboratory conditions
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Abstract

Response of seed germination of a crop to different environmental conditions is one of the most important
determination factors to indicate its ability in competition with weeds. In order to evaluate the effects of water
depth and temperature on the germination of different varieties of rice and barnyard grass, an experiment was
conducted in the Seed Laboratory, Faculty of Agriculture, Ferdowsi University of Mashhad, as a factorial design
based on a Complete Randomized Blocks in four replications of 25 seeds. First factor was water depth in six
lewvels (0, 2, 4, 6, 8, and 10 cm), second factor was temperature in seven levels (10, 15, 20, 25, 30, 35 and 40 °C),
and third one was different cultivars (Khazar, Hashemi and Domsiah) and barnyard grass. According to the
results the best germination characteristics of all rice varieties and barnyard grass obtained at 30 °C. With
increasing temperature up to 30°C germination increased. However, temperatures above 30°C reduced the
germination. Increasing water depth lead to reduce the speed and percentage of germination in all varieties, But
the effect of water depth on the germination of rice varieties was lower than the barnyard grass.
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Effect of plant growth promoting rhizobacteria (PGPR) application, nitrogen
and zinc sulphate fertilizer on yield and nitrogen uptake in rapeseed
(Brassica napus L.)
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Abstract

In order to study the effects of simultaneous application of ZnSO, and biological fertilizer, Azotobacter
chroococcum and Azospirillum brasilense, on grain yield and nitrogen uptake efficiency in rapeseed (Brassica
napus L.), cv. Hyola308, a field experiment was conducted as split plot factorial based on randomized complete
block design at research field of Faculty of Agricultural Sciences, University of Guilan, Iran, during growing
season of 2007-2008. Results showed that urea fertilizer, ZnSO, fertilizer and biological fertilizer had significant
effects on nitrogen uptake and accumulation. Maximum grain yield (2568 kg.ha™*) were obtained in 150kgN +
ZnSO,4+ bio treatment. Maximum accumulation of nitrogen in rosette stage (4.9%) and nitrogen content of grain
(3.6%) was obtained in 150 kg N.ha*N + ZnSO, + bio. Maximum Nitrogen uptake efficiency and nitrogen use
efficiency (0.86 and 29.56 kg.kg™, respectively) were obtained in 50 kgN.ha™N + ZnSO, + bio. In regard to
significant effects of ZnSO, and biological fertilizer with lower N rate and high nitrogen uptake efficiency of
rapeseed, it seems that the ability of uptake and use of nitrogen fertilizers was greater for seed formation in the
presence of ZnSO, and biological fertilizer in rapeseed, cv. Hyola308. The most important of mechanisms of
PGPRs is increase the bioavailability of mineral nutrients with biological nitrogen fixation and soluble
phosphorus and potassium that lead to economize nitrogen fertilizer in rapeseed production and minimizing
environmental pollution risk.
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