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Table 1- Physical and chemical properties of
pots soil used in experiment
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Table 2- Effects of sunflower agueous extracts on studied traits of dodder in Petri dishes

Lasals slaxs 5 dilgs &

Sow G . = i Nl o d,) M%. U,&)M
Treatment Jlosins ) Germination percentage ) (’_5’ 2yl 3las) .
Number of abnormal seedling Germination rate (seed.day™)

R-0* 0.017 ** 83.33° 4.50°
R-1 0.33f 51.67% 3.17°h
R-2 3.67°° 66.67F 4.02%4
R-3 0.01° 55.00% 3.0241
R-4 3.67°° 63.33%¢ 3.46%"
R-5 0.01 53.33¢ 2.95%
R-6 3.67° 76.67%° 3.75%¢
R-7 0.67 55.00% 2.98%
R-8 3.67°¢ 63.33%¢ 2.9241
R-9 0.01° 46.67¢" 2.208™
R-10 5.33% 65.00"" 3.89*¢
S-0 0.01° 83.33° 4.50°
S-1 0.01° 51.67% 3.36"F
S-2 4.00%¢ 68.33%¢ 4034
S-3 3.00% 61.67%¢ 4.55°
S-4 3.33%¢ 46.67% 3.0241
S-5 0.67" 35.004 2.16"M™
S-6 6.33 31.67' 2.33"
S-7 7.33% 36.67 1.98™
S-8 3.00% 15.00™ 1.17™
S-9 1.00° 5.00™ 0.36™
S-10 0.67 3.33™ 0.09°
L-0 0.01° 83.33° 4.50°
L-1 0.01° 50.007% 3.26""
L-2 2.67° 75.00%° 431%
L-3 0.01° 61.67° 3.07¢"
L-4 4.00°° 65.00°" 3.36"F
L-5 0.01° 43.33M 1.94m
L-6 2.33° 71.67*¢ 3.46%"
L-7 0.01° 56.6741 2.13hm
L-8 5.33%¢ 63.33%¢ 2.52¢k
L-9 6.00%° 53.33¢ 1.65™
L-10 7.00* 38.33" 1.40™
T-0 0.01° 83.33° 4.50°
T-1 0.01° 53.33¢ 3.124h
T-2 2.67° 65.00°" 3.61°°
T-3 1.00f 53.33¢ 2.58¢-]
T-4 1.00° 60.00°" 4.27%¢
T-5 0.33f 56.6741 2.57%
T-6 2.67° 78.33% 3.95%4
T-7 0.01" 50.00™* 2.18hm
T-8 5.00%4 66.67F 3.34%¢
T-9 1.00f 53.33¢ 2,520k
T-10 3.33%¢ 35.004 1.45%™

Aoy Voo b o o bl i 4 Wl slooylas 1Yo B jao dlael (opdl IS 9 JolS olS T oSy L bl :S ey, R*
LB el stme M (gl 10y gy s 53 OIS g5l (sline S je By Sy Blio (gl (slagSibe (gt o )
* R:root, S: stem, L: leaf, T: total plant without inflorescence, Numbers from 0 to 10: aqueous extracts in levels of 0 to 100 %, respectively.

** Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using Duncan's
Multiple Rang Test.
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Fig. 2- Effects of aqueous extracts of sunflower organs on (a) dry weight and (b) seedling length of dodder in pot
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* Means, with the some letter are not significantly different at the 5% probability level using Duncan's Multiple Rang test
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Table 3- Effect of agueous extracts of sunflower organs on studied traits of dodder in pots.

slowd Jloyi e slrazals dlaxs

d.&.&} o Aoy
Treatment Number of abnormal seedling Emergence percentage

O o 8 puw
(395 55 axalslass)
Emergence rate (seedling/day)

R-0* 0.01° 90.00° 2.13°
R-2.5 0.01° 43.33% 0.68°°
R-5 1.33% 50.00° 0.80"
R-7.5 0.33° 4333 0.70°¢
R-10 0.01° 30.00% 0.43°
S-0 0.01° 90.00° 2.13°
S-2.5 0.01° 30.00% 0.42¢¢
S-5 0.33 33.33% 0.46°°
S-7.5 0.01° 23.33¢ 0.38%
S-10 0.01° 26.67¢ 0.32¢
L-0 0.01° 90.00? 2.13°
L-2.5 1.00% 50.00° 0.78>¢
L-5 0.67% 36.67% 0.49%¢
L-7.5 0.67% 40.00% 0.65%°
L-10 0.01° 30.00% 0.40%
T-0 0.01° 90.00? 2.13°
T-2.5 0.01° 70.00° 1.08°
T-5 0.33° 36.67%¢ 0.54°°
T-7.5 0.33° 40.00% 0.55%¢
T-10 0.33 33.33% 0.44%°
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Table 4- Effects of decay durations of sunflower organs on studied traits of dodder

% o il Szl 31ass b s 203 )
Treatment  Number of abnormal seedling  Emergence percentage 999 7 =R
Emergence rate (seedling/day)
R-C* 0.01° 90.00° 2.05"
R-0 0.67% 46.67°F 0.714
R-15 0.01° 50.00 0.98°
R-30 0.01° 26.67" 0.38""
R-45 0.01° 60.00% 0.874F
R-60 0.33% 63.33% 1.05%
R-75 0.01° 63.33" 1.25%
R-90 0.01° 93.33° 1.41°
s-C 0.01° 90.00* 2.05°
S-0 1.33% 20.00™ 0.30"™"
S-15 1.00® 33.33%" 0.44"™
$-30 0.33" 20.00™ 0.35"
S-45 0.33%® 10.00" 0.15""
S-60 0.33% 40.00%" 0.45mm
S-75 1.00° 43.33%¢ 0.54"*
S-90 1.33° 63.33% 0.89%
L-C 0.01° 90.00° 2.05°
L-0 0.33% 3.33 0.04"
L-15 0.33" 333 0.04"
L-30 0.33% 23.33% 0.38""
L-45 0.33% 3.33 0.03"
L-60 1.33° 43.33¢® 0.50¢"
L-75 0.33% 20.00™ 0.28%"
L-90 0.33% 50.00¢° 0.774¢
T-C 0.01° 90.00? 2.05°
T-0 0.33% 43.33%¢ 0.80%¢
T-15 0.67 50.00° 0.89%
T-30 0.33% 10.00% 0.11m™
T-45 0.33% 20.00" 0.33"
T-60 1.00° 50.00°¢ 0.64°7
T-75 1.00° 53.33%¢ 0.824¢
T-90 0.01° 83.33% 1.22%

Al o o giae MBI (gyls oy iy s 53 U (g0l (slise 2 S pide i S5 il gyl (lacSilie (gt b 3
L5 o 10 ¢ Stpmgr (slaoyes Ar b yiuo slacl (opdl IS (s JolS olS T o5y iL el S ety R
* Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using Duncan's Multiple
Rang Test.
“R: root, S: stem, L: leaf, T: total plant without inflorescence, Numbers from 0 to 90: decay duration, C: control treatment.
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Table 1- Means comparison of yield and yield compounds of canola in different intercropping with wheat

ua: &l 138 (159 aalasiin 15 &l ol 53 Y Slass @l 3,Slos e 3, Sdas
( ); (P;)d “%;;uﬁf. Y aigy (LS 3 0,59L5) (st 45 0,55L5) o
":I"’ l?lfl);';ﬁi b’;l:nn;hssr Ser Seed Number Pod Number Grain yi?Id Biological )1/ield Treatment
) © plant per pod per plant (kg.ha™) (kg.ha™)
53.00° 330° 493° 19.04 ¢ 123.62° 1803.92° 3475.82 1:1
51.86° 3.95° 5.24°¢ 19.69 ¢ 134.94 ¢ 2898.54 ° 5616.10 ¢ 2:2
36.13° 3.37° 6.97° 23.85° 201.35° 3333.49° 9231.07° 3:3
35.67° 341° 5.04° 20.65 ¢ 176.59 © 2949.69° 6323.32°¢ 4:4
25.17° 3.50° 7.75° 24.23*° 223.35% 3479.48 * 13823.97 % Monoculture
.A.E)L\.i ‘5)\:@4 Q9LAJ oD iy JLQ.‘.:>| (’*_;\a.» » Oijb O,A)'" u»L»l » J)..AA k_é9)> &bl: &La:u..ilm Ogw ):*
*Means per column followed by same letters are not significantly different at 0=0.05 based on Duncan’s Test.
1550 (3, boldwe Cuis’ clise gl 10 08 3 ,Sdos 51501 g 5 ) Shos (puSbo dulio -Y Joio
Table 2- Means comparison of yield and yield compounds of wheat in different intercropping with canola
Cwild p ol s ";”f 09 PRI FERHEIREY PERIRWIRLIREY] &l 3 Slos SiPen 3 Sles
) o) e i Erie (SR efs) (U0 e85) o
HI wei_s;$ Grainweight  No. of seed No. of spike Grain yield Biological yield Treatment
(%) (g) per spike () per spike per m2 (kg.ha™) (kg.ha™)
29.27° 53.81° 0.93° 17.36 ¢ 320.14 7 3051.54 ¢ 5232.72° 1:1
28.97° 4573 ° 0.94°¢ 20.68 349.79 3632.56° 10051.02 ¢ 2:2
36.17° 4574 ° 1.08° 23.57° 394.88 4230.72° 12894.47° 3:3
58.34° 50.51% 0.95°¢ 18.89 ¢ 312.60 ¢ 3233.92°¢ 11163.01°¢ 4:4
32.81° 44.94" 1.19° 26.55*° 430.69 * 4366.38 * 14924.86 * Monoculture
B (gl stne ol o> ety Jlai s 3 (S35 cygol el 2 S e By (sl slaSibs cigias o 0
*Means per column followed by same letters are not significantly different at a=0.05 based on Duncan’s Test.
el Cowddy (VY) g bglowe a0y ,las g dw slagSIl ey dy50 opl 4o 4l
5551 5YL balsee cuiS sl plas )0 paiS nns 3)Slas odnlin (g5 dxe M| bglseo 430 93 5 dw ool pizcon
sl as 55 o bl s olos o cplply (Y JS5) 24 51 38, LER IS g a8 203y bolowe cuiS (slagSl plos i
alpen 5l iy 15U s 4 puiS L) blsee cuiS diliske A Caws balee CuilS (655 bl yol opl a8 il &
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Fig. 1- Effect of different row intercropping patterns of wheat and canola on LER based on seed yield
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Lososova et al., ) ail dlwiis slaaisS 51 sV cilye a4 oly5
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ool b (Koocheki et al., 2010a) ), Kon 5 (S8
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Solanum ) (¢ ,»Ls (Amaranthus blitoides S.Wats.)
o 4ol (Descurainia sophia L.) ;S (nigrum L.
Sy ,e (Fumaria spp.) o yalis (Chenopodium album L.)
{(Stellaria media L.) Seu5 (Lamium amplexicaule L.)
;1 (Vacaria sp.) Ly,S15 4 (Polygonum avicular L.) sucas

Ci13 2 diged Ciliseo Jolpo 43 5 e cLAigS i pS155 0 135 9 S >, balbes CuiS Ciliee oS ,51-Y Jous
Table 1- Effect of different row intercropping patterns of wheat and canola on weed relative density in three sampling
dates at different input intensity

810 pdiged Jol dl 5o
The first sampling date

oAl cuss i3y bglbe cuiS alisee (clagS)
Monoculture Different row intercropping patterns S5 S i cale gladeS
1518 puS 44 33 29 11 Life cycle Weed species
Canola Wheat
17.95 - - 1875 18.75 20.69 AB’ Chenopodium album L.
20.51 - - - 6.25 10.34 PB Covolvulus arvensis L.
- 15.00 11.11 18.75 3.12 - PG Digitaria sp.
25.64 30.00 29.63 18.75  28.12 41.38 AG Echinochloa crus-galli L.
10.26 17.50 11.11 18.75 15.62 17.24 AB Fumaria spp.
5.13 5.00 - - - - AB Lamium amplexicaule L.
7.69 10.00 7.41 25.00  25.00 10.34 AB Polygonum avicular L.
12.82 7.50 2222 - - - AB Stelaria media L.
- 15.00 18.52 - 3.12 - AB Vacaria sp.
$12 pdiged 293 Al po
The second sampling date
- 12.20 6.06 4.55 - - AG Avena sativa L.
31.25 9.76 12.12 40.91 19.44 10.00 AB Chenopodium album L.
9.38 - 6.06 - 30.56 6.67 AB Covolvulus arvensis L.
3.13 2.44 12.12 9.09 22.22 13.33 PG Cyperus rotundus L.
- 7.32 - 13.64 - - PB Descurainia sophia L.
3.13 17.07 15.15 4.55 - - PG Digitaria sp.
6.25 26.83 15.15  31.82 - 30.00 AG Echinochloa crus-galli L.
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12.50 4.88 - - - 20.00 AB Fumaria spp.
6.25 - - - - - PG Plantago lanceolata L.
9.38 9.76 18.18  22.73 1944 - AB Polygonum avicular L.

- 9.76 15.15 4.55 - - AG Setaria sp.

18.75 - - - 8.33 - PB Sonchus oleraceus L.
- - - - - - AB Stelaria media L.
812 paiged Py dl> 5o
The third sampling date

7.69 3.57 - - 30.00 - AG Avena sativa L.

- 3.57 19.05  23.08 15.79 10.00 AB Chenopodium album L.
26.92 7.14 4.76 7.69 15.79 - PB Covolvulus arvensis L.
- 14.29 23.81 7.69 10.53 30.00 PG Cyperus rotundus L.

- 3.57 - - - - AB Descurainia sophia L.
11.54 17.86 - - 5.26 - PG Digitaria sp.

- 32.14 33.33 23.08 26.32 25.00 AG Echinochloa crus-galli L.
26.92 - 4.76 - - - AB Fumaria spp.
23.08 3.57 9.52 23.08 26.32 20.00 AB Polygonum avicular L.
3.85 17.86 4.76 - - 10.00 AB Setaria sp.

- - - 7.69 - 5.00 PB Sonchus oleraceus L.

- - - 7.69 - - AB Stelaria media L.

S paiged @,k dls po
The fourth sampling date

- 3.84 - 5.56 5.56 - AB Amaranthus blitoides S.Wats.
6.89 - 6.25 - - - AG Avena sativa L.
10.34 26.92 12.50 1538 2222 5.26 AB Chenopodium album L.
3.45 19.23 12.50 - - 10.53 PB Covolvulus arvensis L.
6.89 19.23 25.00 7.69 5.56 21.05 PG Cyperus rotundus L.
24.14 - 18.75 7.69 16.67 21.05 PG Digitaria sp.
31.03 - 25.00 1538 16.67 15.79 AG Echinochloa crus-galli L.

- - - 7.69 - - AB Fumaria spp.

- - 6.25 - - - PG Plantago lanceolata L.

- - 18.75  23.08 16.67 26.32 AB Polygonum avicular L.
17.24 - 6.25 7.69 16.67 - AB Setaria sp.

- - - 7.69 - - PB Sonchus oleraceus L.

- 30.77 - 7.69 - - AB Stelaria media L.

S)13 2 diged @2y dla o
The fifth sampling date

- 18.52 - - - - AB Amaranthus blitoides S.Wats.
17.94 29.62 25.00 1428 21.87 - AB Chenopodium album L.
7.41 - - - - - AB Conyza canadensis L.
20.51 22.22 - 14.28 3.12 14.29 PB Covolvulus arvensis L.

- 3.70 6.25 - - - PG Cyperus rotundus L.

- - 12.50 14.28 - - PG Digitaria sp.

25.64 - 25.00 28.57 937 21.43 AG Echinochloa crus-galli L.
10.26 - - - - - AB Fumaria spp.

7.69 - - - - - PG Plantago lanceolata L.
7.69 18.52 31.25 14.28 9.37 42.86 AB Polygonum avicular L.

- - - - - 21.43 AB Setaria sp.

- - - 14.28 - - PB Sonchus oleraceus L.
12.82 - - AB Stelaria media L.

S Sk Aloas PG 5 S ot dlosis PB oS 1S b dluSiAG o5 e AlS, AB *
*AG: Annual grasses, AB: Annual broad leaves, PB: Perennial broad leaves and PG: Perennial grasses
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Fig. 2- Effect of different row intercropping patterns of wheat and canola on density of weeds in different sampling dates
B85 o)l ime glis doyd g Sl prdaw (3 (SOl 905l bl 1 6yl diges Als pe i 53 S e g (sl sla Sl
Means within a group of sampling date followed by same letters are not significantly different at a=0.05 based on Duncan’s Test.
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Fig. 3- Effect of different row intercropping patterns of wheat and canola on weed dry weight in different sampling dates
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Means within a group of sampling date followed by same letters are not significantly different at a=0.05 based on Duncan’s Test.
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Fig. 4- Effect of different row intercropping patterns of wheat and canola on Shannon index of weeds in different sampling
dates
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Means within a group of sampling date followed by same letters are not significantly different at a=0.05 based on Duncan’s Test.
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Fig. 1- (A) Average maximum leaf area index and (B) crop growth rate at different levels of density
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* Averages with common letters in each column have no significant difference based on Duncan's multiple range tests at five percent probability.
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1- Land equivalent ratio (LER)

2- Relative competition intensity( RCI)
3- Competitive ratio (CR)

4- Relative crowding coefficient (K)
5- Aggressively (A)

6- Relative land output (RLO)

7- Actual yield loss (AYL)
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Table 1- Forage yield and relative competition intensity (RCI) of each crop in amaranth and mungbean intercropping system
influenced by different residue managements and planting ratios
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* Means in each column with similar letters are not significantly different at the 5% probability level, using Duncan test.
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Table 2- Land equivalent ratio (LER) and competitive ratio (CR) of each crop in amaranth and mungbean intercropping
system influenced by different residue managements and planting ratios
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Means in each column with similar letters are not significantly different at the 5% probability level, using Duncan test.
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Table 3- Crowding coefficient (K) and aggressively (A) and relative land output (RLO) of each crop in amaranth and
mungbean intercropping system influenced by different residue managements and planting ratios
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*Means in each column with similar letters are not significantly different at the 5% probability level, using Duncan test.
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Table4- Actual yield loss (AYL) and Intercropping Advantage (IA) of each crop in amaranth and mungbean intercropping
system influenced by different residue managements and planting ratios.
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Means in each column with similar letters are not significantly different at the 5% probability level, using Duncan test.
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Table 1- Physical and chemical properties of field soil and manure used in experiment

; . C ) g - S ol
cdl (K ojaorms (DI (plae) sty (plais) yid (x o) onsd) &g !
Texture N (%) 0OC (%) K (ppm) P (ppm) T T Tt pH
EC (dS.m™)
e o9 0.08 0.59 325 14 1.35 8.15
Silty loam

halejl )3 03l 390 CurwgroS (059 395 (lhonnio jod ooy —T Jgoa
Table 2- Physical and chemical properties of used vermicompost in experiment

03950 4 1S G 0958 S O0T el ped () e w) (SN Colsn el

CIN (/)N (X)oc (1)K

)P EC (dS.m?) pH

8.04 1.45 11.65 1.2

5.2 6.7
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Table 3- Variance analysis (mean of squares) of fresh biomass, dry matter and leaf area of marshmallow at different sampling stages

g Suia 339

Dry weight of plant

A 5o

Sl FOi9
Fresh weight of plant
s 0

[af and
Third

L]

A 5o a0

Ao

A 5o

£l
i

4

P93 dl> 0

Second
stage

‘,...*....Hh-ﬁ

Py dls o

py> ey

Second
stage

Jle

ol

S0V

iy
Sixth

Fifth

el
Fourth

(o el
Third

Jgl a0
First stage

Sixth
stage

Fifth
stage

ke
Fourth

Jgl dls o
First stage

df

stage

stage

stage

.\'tﬂg_t‘

stage

stage

10.46 ns 14.46 ns

2.28ns

0.20 ns

034 ns

0.001 ns

0.27 ns 1.68 ns S8.2BE* 549 ns 530.86 ns

0.027 ns

Sk
Block

CuogaS 033

7.32 = 527.05 ** 1064.63 ** 1769.62%*

0,57 ns

0,005 ns

51978486 **

1816.02%*

B

T511.78 **

3

2799.9.

0.01 ns

0.074 ns

Vermicompost

65.07 ** 149.95 ** 185.14 **

387

017 ns

0.002 ns

0.83 ns 340.85 ** 1573.59 *+ 3814.94%* 55846.800%*

0.026 ns

stand 268

Chemical fertilizer

3¢5 X Casgaf go)g

0.19ns 2.99 *=* 10.57 ** 40,08 ** 7207 **

0.002 ns

2338 %= 162,727 ** 1404.661** 9464.61 **

0.77 ns

0.061 ns

sthhand

Vermicompost= fertilizer

0.72 1.30 7.09 9.13

0.56

0.0004

770.27

82

345 200,098 22,

0.18

0.03
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Ot 38 (05 Sk (99) 9 Phwge doyd iy 3 Sl (g
S el (et slaydy )3 35290 Phiwge i 5 Jop> D
e Cpa (Salehi Surmaghi, 2011) sl cowday ) p )5
Sl i 28 iy el layds 53 3290 9, (liee 5 20y
(Salehi  ab (5,:50 0 Silogil S gu olKiuod 1 ookl b o
Surmaghi, 2011)

plosl SAS 9.1 jl5le 5 51 oalaal b laedly Jdow ¢ 4y 550
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A58 )5 4148 duwlie 350 doyd gy Jless!
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b i Lo 1Sbe dunlio (Y Jado) aizily Sy pdaw 9 Siis
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9 S (g 50159 «CageS ()9 395 gaw Ay )3 (ol
pas bylyd > sl il o)l pxe jobdy 0id 5 Sy o
29-bdn CgaS (0)9 395 Bpas (lalil 35 (bt 355 )8
BLsyl gl )2 .000,8 e S5 sl edli daup 4y oo > me
Iy CmwgueS Cuzo 1 35 (Sing & Beisin, 1998) ‘you 5 Siws
adox 5l (gl LalS (B W g Si g BRI )

H33)S IS Glite g 0]yl



YO e J5 (S g (o0 3, 5as y ComgenS 09 9 0yg) (SLB39T WIS (w0

Table 3- Continued - Jgas 4ol

Dg S @aw
Oy qlio db‘ji A Leaf area of plant :
sov df Joldlaye  pgddlaye  pgwdlsye o ke depe oo dape gl dla e
First Second Third Fourth Fifth Sixth
stage stage stage stage stage stage
591; 2 9.04 ns 9.42 ns 16055.55 ** 3204.60 ns 46842.73 ** 79371.02 **
Block
ww )9 2 7.82 ns 9.01 ns 876567.21 ** 2044202.86 ** 1213102.36 ** 1623594.75 **
Vermicompost
e 35{ 4 11.04 ns 5.69 ns 120023.88 ** 592289.63 ** 444740.62 ** 603992.85 **
Chemical fertilizer
cstlhonh 295 X CngioS 0 8 459 ns 9.22ns 9305.24 **  191935.53 ** 12079.03 * 51836.76 **
Vermicompostx fertilizer
s 28 3.83 8.09 919.32 1409.83 ** 6172.05 12500.16
Error

I gze BMB! pie g do)d S Jloin] a3 )15 x5 4 NS g e

*, ** and ns: significant at the 0.05 and 0.01 probability levels and no significant, respectively.

S 3 Bpan o8 g Bpan y polic b 35 9 M dlge (I3
b

JousS (139 9 91485 g 3 S5 (g 9 2 (slapadls e
395 3)S o 586 CoB o gne ygbs 35 e IS G2 5
L aSspsboas {0 Joua) €85 )13 (oliand 395 9 CumgeoS )9
29k A S 5> JoS (g 9 3 adgS 2 )8 gglaw (ol
Ot e LLS)| & d2gi L5 Joaa) <ol Gl )l gime
) Sl S 2 U aigy s 53 00h LSt (gla IS slass
D9 aSg > S5 (jg 9 0l Gl 4 e o elge acgerne
sl a3l ol gl g ORal381 > 5350 LB Wl o

-39 Tobs o 4 35 o1 J) (S men ol b
3929 )P SHE! 5 Sojglen g s 3)Sdas jlai | CusgeeS
2 il 3Bl oy i 48 g)sbas (F Jgis) (pPS-/4Y) csh
09 355 LS 53 (5 Ve )l domS )3 0l S5 laadla
S 090 o] S @l orizmen (F Jga2) 45 ednliie CusgeeS
g 45l 3y Shoe I3 e Jal38l ay joxie 09l 3557 Jloel 38l
e s 1 ol 08 pac b duslie )3 o2 5 S5l
5 oMo ol sl e 00l )] K05 s Loy
s by e pshas Jlas! (Mollafilabi et al., 2010) oJ,LSan
wlanls Spjelsn 5 0l 3,Shas G s)laisine 5 o3osts
(Azizi & (532085 5 i b el (Nigella sativa L.)
Oial33l )3 059l 398 e 13U ) (SLs 55 Kahrizi, 2008)
(Cuminum = jw 0y5 Sojglan 3, Slas 30 9 4l 5, Slas
g cyminum L)

Cude g o CumgaeS (009 3 ) e LB (IS sl
Sl S5l e sy 4l 3 QS ol blie enl)b
(Mohammady Aria S8 w0 gl g iS| iy 4>y cullad
Do cadylbs e S slewds Gluogas 3540 @t al., 2010)
(Foroughifar & Poor Kasmani, 2002; ayiwl g Sesls
..sb Biswas&Narayanasamy, 2006)
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(6 Jan) 6,55 )5 (s 255 X CosgsaS arg Wlito I
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iy cole s an Wl o 50yl oplucdldS 5ol58l
Sl polie Gla ) olS nl (VL QU 5 (05 S5 S9axel
Code @l 3l & 35 (Moradi et al., 2010) o, Sen g (6350 050
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Table 4- Continued
(&0 yiosiilo) g S 1 Coolune
(1650 15 05) oS sy o (S 1 005) s 35 s Leaf area ofplant o) ___
Vermicompost levels (t.ha) Fertilizer levels (%) pgwdlspe o)l dlaye ooy dleje el dls e
Third Fourth Fifth Sixth
stage stage Stage stage

0 62933 [* 1238.63 g 2517.04 234934 h

25 765.00 ¢ 1322.04 288529 ¢ 2930.19 g

0 50 765.00 e 1998.33 ¢ 3011.04de  3005.04 fg
75 949.61d 2056.00 ¢ 3057.31d  3109.67 efg

100 942.73 d 2022.00 ¢ 3153.090d 311001 efg

0 952.79d 123035 g 3048.61d  3080.36 efg

25 993.00 d 1576.62 ¢ 333937 ¢ 340434 cd

50 50 1129.00 ¢ 1609.14 ¢ 3525.05ab  3504.63 ¢
75 1260.00 b 1676.37d 353332ab  3580.62 be

100 1271.64 b 2317.94b 365237a  3751.07ab

0 1145.04 ¢ 2307.34 b 3111.69d 3174.19 ef

25 1336.16 a 2319.29b 3421.14bc  3607.02 be

10 50 1356.24 a 231936 b 3358.06 ¢ 3261.03 de

75 135431 a 2364.64 ab 3609.73a 3497.01 ¢

100 1365.63 a 2404.08 a 357221 3846.14 a

Bl gad o sine SWST (ghlonoys gty Sl o 53 (S (g0l sliee 1 S jite B S Sl Sl oSl pigis o )3
* Means, in each column, followed by at least one common letter are not significantly different at the 5% probability level using
Duncan's Multiple Rang Test.

b J5 5 Slos glial g 3,Slas il ylg 4355 -0 Joua
Table 5- Variance analysis (mean of square) of yield and yield components of marshmallow

Slidas  p kel PFOB JeuSalaw JseSois Ll o

Oyt gl ol W)l Wy s ey &gy “g agr Ay ails
SOV df) Height Number of Number of vlflle(?wr?tr/ Number of Capsule 1000 seed
branch/ plant flower/ plant ple?nt capsule/ plant  weight/ plant weight
BLI?CIL 2 1907.97 635.47 ** 8304.080%* 739.76 ** 799.23 ns 76.61 ** 0.52 ns
ez 9 2 3032.63 1703.22 ** 30320.04 ** 6303.07 ** 7581.14%* 1270.83 ** 0.80 ns
Vermicompost
tleosd 355 4 44250 148,24+ 3437.52 %+ 461.52 #* 427.26%* 96.33 ** 0.63 ns
Chemical fertilizer
395 X CusgraS (039
dw 8 18.28 ns 4.961 ns 121.00 ns 19.61 11.51 ns 1.683 ns 0.89 ns
Vermicompostx
fertilizer
s 28 50.85 10.67 133.90 14.78 25.93 1.79 0.74
Error
e BB pae 5 do)d SO Jlain] o j3 (613 xe iy 4 NS g e
** and ns: significant at the 0.01 level of probability and no significant, respectively.
] Js.)? dold!
Table 5- Continued
3 ,5los ) 3, Slos ,
O i gl e 3,8os S Pawge o3 Of9y Moyd -’:slw
i R &l 259 Mucilage Hwge Qil o9y
df Grain yield BI(;/Ii?a?(chal percentage M;icelllgge percentage Oil yield
B‘l’;fk 2 1170978.13 1440.16 ** 0.65 ** 423.91 # 122 ns 20172.11 **
oS ) 2 4946738.16 8306.04 ** 3.48 ** 2046.06 ** 20.15 ** 102233.49
Vermicompost
“’LM 395. . 4 351443.20 ** 479.13 ** 0.24 ** 150.71 ** 28.83 ** 189.60 ns
Chemical fertilizer
stbond 395 X CungraS 50y
Vermicompostx 8 9188.80 ns 27.10 ns 0.007 ns 22.09 ns 0.29 ns 31.45ns
fertilizer
Eur‘:)r 28 9813.61 17.89 0.01 2.83 0.38 96.29

S gime GBS pas g do ) S Jlois] pdass )3 ()1 e i 5 4 NS g e
** and ns: significant at the 0.01 probability level and no significant, respectively.
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Table 1- Soil physical and chemical properties
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Table 2- pH and phosphorus content of soil after
harvesting safflower affected by sulfur and
Thiobacillusfertilizers
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Table 3- Results of analysis of variance (mean squares) of safflower quality characters, as affected by sulfur and bio-
sulfur containing Thiobacillus
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0.029036** 0.003938** 107.8863** 86.76832** 3 255

Sulfur (S)

0.003308** 0.000744** 21.6731%* 47.49585%* M}A‘UL’W

Thiobacillus(T)
0.001693** 0.00015%* 1.45575%* 12.62053** 9 TxS
0.035031 0.004899 9.007657 1575.541 47 o
Total
221 6.7 5.66 4.67 (h22) Sy 2
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Table 4- Mean comparison for effect of sulfur on safflower qualitative characteristics of leaf and seed and growth traits
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Stem o) Leaf sulfur ) e (20 3) (ks
diameter Stem height concentration (%) Leaf sulfur Oil content ]
(cm) concentration (%) (%) Protein Sulfur Ielvel
(cm) content (%) (kg.ha™)
4.16b 40.90c 0.133c¢ 0.214c¢ 18.74c 17.05¢* 0
6.62a 48.08b 0.166b 0.230b 24.17b 19.26b 300
6.62a 51.94a 0.202a 0.235a 24.30b 20.31a 400
6.66a 52.12a 0.202a 0.236a 25.41a 20.37a 500

(p<+/-) x,ls FLSD 05‘}1 oolwly (g ime ol (g b > S yidie Bg > gy b Sibe #
* Means within each column followed by the same letters are not significantly different based on FLSD test (p<0.05).
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Table 5- Mean comparison for effect of bio-sulfur inoculation on safflower qualitative characteristics of leaf and seed and
growth traits
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diameter  stem height  CONcentration (%) conéerifrzl:ilgw(%) oil Protein Biosulfur with
(cm) (cm) content content Thiobacillus level
(%) (%) (kg.ha®)
5.5¢ 45.16b 0.168b 0.225¢ 21.66d 18.29¢* 0
5.58 be 45.61b 0.167b 0.225¢ 2249 ¢ 18.65¢ 1
5.79b 50.9a 0.183a 0.230b 23.78b 19.16b 2
7.20a 51.38a 0.185a 0.235a 24.69a 20.8%a 3

.(p§~/~£)) AJ)L\.E FLSD 094)'] u»L»\ » d)h@:m Q9L&J OFaw pB D ;5)....2.,: g_é5)> dl)b dlmo.;jl:.a *
* Means within each column followed by the same letters are not significantly different based on FLSD test (p<0.05).
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Table 6- Mean comparison for interaction effect of sulfur levels and
bio-sulfur inoculation on protein content of safflower seed

(0S8 )3 0,5 9kS) Jwplewwlign (59l s9ilguogn: 5l 3,595 ke
Biosulfur with Thiobacillus level (kg.ha™) (U 3 0,59k5)
3 2 1 0 Sulfurlevel (kg.ha®)

17.33h 17.1 hi 17.21 hi 15.56 i* 0

20.79b 19.4 cde 18.58 fg 1828 g 300

22.66a  20.10 bc 19.31de f 19.18 ef 400

22.77a  20.04 cd 19.51 cde 19.16 ef 500

(pS/A) ._\J)L\J FLSD O’aj u»‘.wl)g d)hu*.—“ quﬁ sJ)m.e «_é9)> d‘)h L;Lhwi»\..a *
* Means followed by the same letter are not significantly different based on FLSD test (p<0.05).
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1- Plant growth promoting rhizobacteria
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Table 7- Mean comparison for interaction effect of sulfur level and
biosulfurinoculationon sulfur content of safflower leaf

(S8 )3 0,5 9kS) Jwplewwlign (59l s9ilguogns 5l 3,595 e
Biosulfur with Thiobacillus level (kg.ha) (,Ls 45 p,59LS)
3 2 1 0 Sulfurlevel (kg.ha®)
0.216f 0.215f 0.214f 0.210g* 0
0.235¢ 0.232d 0.226e 0.226e 300
0.244a 0.237bc 0.231d 0.231d 400
0.244a 0.238b 0.231d 0.233d 500

(p<+1+8) B)IFLSD (5051 Lol ()b ine gl oS yido By > (shyls (slocySilio oyt yo 3
* Means followed by the same letters in each column are not significantly different based on FLSD test (p<0.05).

SIS gy S 2 sl gwent b gl 93,595 lade il 51 (ke dmmglio A Jgaa
Table 8- Mean comparison for interaction effect of sulfur level and
biosulfurinoculationon oil content of safflower leaf

(6 )3 05 9hS) pwploewlian (Sol> 98l guigns 1o 3,59 ke
Biosulfur with Thiobacillus level (kg.ha) (;Ls 3 0,59LS)
3 2 1 0 Sulfur level (kg.ha®)
19.43d 19.16d 18.53de 18.72¢* 0
25.58b 25.05b 23.17c¢c 2291 ¢ 300
25.64b 2536b 233¢c 2292 ¢ 400
28.11a 2557b 2498b 23.00 ¢ 500

.(p§~/-[3) .,\S)I.AJFLSD Qy}i u,uL..v]).g d)lbg‘uu QBL&J sgS).‘...?.a g_é5)> dl)lb dlmu...il..a OFw o yd 3
* Means followed by the same letters in each column are not significantly different based on FLSD test (p<0.05).

S5 Syl UL g1 gl by el 53,555 s s 1 (S0loo gl 4 Jpan
Table 9- Mean comparison for interaction effect of sulfur level and
biosulfurinoculationon phosphorus concentration of safflower leaf

(LU 55 0,5 9bS) pwrpbewwlinn gl so8lgugn ylale 3555 ylade
Biosulfur with Thiobacillus level (kg.ha) (;Ls 43 0,59LS)

3 2 1 0 Sulfurlevel (kg.ha™)
0.135f  0.135F 0.132f 0.133F 0
0.182c  0.169d 0.156¢ 0.156¢ 300
0.214a 02132 0.190bc 0.192b 400
0214a  0212a  0.190bc  0.191bc 500

.(pS'/'b) .\J)L\SFLSD L')ye)'] u»L»I)J. d)bg‘aw ngl.é.}' ‘J/w.&.c «j5)> dl)b dLmuS,»L,o OFw by s
* Means followed by the same letters in each column are not significantly different based on FLSD test (p<0.05).

KIS Dy £S5 ) 2 silgmign b el 53,555 jlale Bliie 51 eSike dumlio -V + Jao
Table 10- Mean comparison for interaction effect of sulfur level and
biosulfurinoculationon plant height of safflower leaf

(LU 55 0,5 9bS) pwrpbewwlinn gl s58lgugn ylale 3555 ylade
Biosulfur with Thiobacillus level (kg.ha) (;Ls ;3 0,59LS)
3 2 1 0 Sulfurlevel (kg.ha™)
41.35de 41.26de 40.66e 40.33e* 0
53.16b 52.83b 43.16d 43.17d 300
55.5a 54.83ab 48.96¢ 48.46¢ 400
55.5a 54.66ab 49.66¢ 48.66¢ 500

.(pS~/~6)) .L'»)\ASFLSD Qy-)'i uolwl)_) d)er'.u «1:555 ‘J):...»a J5)> dl)b dLhuSJLA OFaw pB )
* Means followed by the same letters in each column are not significantly different based on FLSD test (p<0.05).
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Table 11- Mean comparison for interaction effect of sulfur level and
biosulfurinoculationon stem diameter of safflower leaf

(0S8 )3 0,5 9kS) pwpleawlipn S99l guigas e 3,55 Jlske
Biosulfur with Thiobacillus level (kg.ha™) (;Ls ;3 0,59kS)
3 2 1 0 Sulfurlevel (kg.ha™)
4.33¢ 4.33¢ 4f 4p* 0
8a 6.33b 6.16b 6b 300
8.33a 6.16b 6b 6b 400
8.16a 6.33b 6.16b 6b 500

(p<-+/-0) &,lSFLSD ‘_‘)5»)‘] ooboly (g e olds oS yiiio By gld (Slay:Shio ((ygiun yo >
* Means followed by the same letters in each column are not significantly different based on FLSD test (p<0.05).
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Ghorkhod protected area (_..) and Golestan National Park (_)
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Table 1- Relative abundance of weed species in experimental site

w8 ol w5l oU wols ob (e yd) o 1ol
Persian name English name Scientific name Relative abundance (%)
0 ydolu Lambs quarters Chenopodium album L. 83.68
ol (2 Black nightshade Solanum nigrum L. 10.35
BIera Amaranth Amarathus sp. 335
oS ok o8 Sow thisles Sonchus sp. 1.4
e Song Field bindweed Convolvolus arvensis L. 0.7
Cawyy O3] Heliotrope Heliotropium europaeum L. 0.51
90 1 1600 -
'? 80 a a (A ""_‘]_400 ab a(B
£ ab 1 . ab E  E ab L
g 704 b =200 {2b¢ b
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2" cd 2 -
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(213 piged e ol po 3 552 Saile () i (33 9 () 51,5 - IS5
Fig. 1- Weed density (a), and biomass (b) in different sampling stages
oo,y A¥D Lgw TKO3 e oy 70+ bgw TKO, YD u, VD bgw JKO; ¢ obg,l b5el8 (b cuiS B )by, (allb S 10 digw Lald cuss JK
TV bgyl l5slS 7 YOl gw JKBs b obsyl kel %8¢ Lgw JKBy Y0 obs)l Lol 7 VO Lsw JKB; 4V
JK: sole cropping of soybean with weed interference, O: sole cropping of sweet basil with weed interference, B: sole cropping of

borage with weed interference, JKO;: soybean 75%: sweet basil 25%, JKO,: soybean 50%: sweet basil 50%, JKO;: soybean 25%:
sweet basil75%, JKB;: soybean75%: borage25%, JKB,: soybean 50%: borage50%, JKB;: soybean 25%: borage 75%

ol LSD (905l (bl dioy> gty Jloss] gedaws )3 I3 gime G3M3] e okimd L5 S5 po 50 ailiie o S Jlis 3429 %
* Means with the same letters haven’t significant difference at 5% probability level according to LSD’s test.

4555 S laie @ Law jeas &Bly yo (=Y JSS) Cawl sl
9> $ilale Gk 5l g 03,5 @yud |y (29l (b Ay ol yen
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oyl b s odle mox 500 (Rostami et al., 2009)
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(Matricaria chamomilla L., 45gl g4 4wl by 15
Tanacetum parthenium (L.) Sch. Bip., Anthemis nobilis
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O ol dslllas > (Naderi Darbaghshahi et al., 2012)
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. 2- Dry matter accumulation of soybean intercropped with sweet basil (a), and borage (b)
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Fig. 3-Dry matter changes of sweet basil (a), and borage (b) intercropped with soybean
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Fig. 4- Height changes of soybean intercropped with sweet basil (a), and borage (b)
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(Hamzei et al., 2012)
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Fig. 5- Height changes of sweet basil (a), and borage (b) intercropped with soybean
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Table 2-Analysis of variance for biological and seed yield and harvest index of soybean

Olptd gl o351 anyd  Sujglom 0,80as  (gobaidl ,Slas  Cuildyr bl
S.0.vV df Biological yield Economic yield Harvest index
ol 2 736239.1 174977.17 64.043379
Replication
s 7 20266233 2935886.74"  30.3648851"
Treatment
s
14 62962.5 8050.6 5.7849458
Error
(102) S e - 5.97 6.12 7.05
C.V (%)
ksk

Sopd o[ gV Jleas] pdaws p3 (655 gxe s dimd LS a5 )5 & FEE

** and ***: are significant at 1 and 0.01 probability levels, respectively.
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Table 3-Effect of treatments on biological and seed yield (kg.ha™) and harvest index of soybean

b Lo (LU 5 0)59kS) S 55lom 3,5os

Treatments Biological yield (kg.ha™)

(LS o 0 )5 9hS) (ooladl 2ydas  (wwo,d) Culils p b Ll
Economic yield (kg.ha™) Harvest Index (%)

Sy cdle e —Lgw palld cuis 0815a"
Soybean-weed free
s e by palls et 5523.3b
Soybean-weed infestation
VAT TEVAT P 4600¢
Soybeanss: sweet basilys
B gy 78+ Ly 3130e
Soybeans,: sweet basilsy
TN oo, +Y0 Lgu 281§
Soybean,s: sweet basilss
AL u‘«L?.»?)I Qli)'ﬁlf A l’?“’ 3836.7d
Soybeanss: boragess
XA'&L&)‘ Olijﬁg +Xb'l:'.5“’ 2856.7¢
Soybeans,: borages,
AL L_#.li%l Obbg +/¥0 l’?“’ 1538.3g

Soybean,s: borage;s

3636.67a 37.04ab
1802b 32.58cde
1690b 36.7abc
1216¢ 38.86a
690.67¢ 31.01de
1265¢ 32.94bcde
969.33d 34.02bcd
453.67f 29.68e

At I e BB WBBLSD 9031 Lpolul ys duoyd gt Jloiol o 55 ()bl bl 5 S yie By G JBlis (sl (slay uSilio oyt o0 y3°
* Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s test.
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(S yobodr 29 51300 0 5pe e Sl gyle lalyd 55 bgw Al
Pl sy GRS alopw (bu, b byl cuis 3 Lo
Joiz) 35 03> alidl (alg)l 0bjsl L bslses iy auylie
uiels” (Cucumis sativus L.) ,La ¢ <)) bglsew cuis’ o (¥
by loe 3 )L e o2l 38 L plojon )3 ity jasls
slajlos e ()l gxe glds ialosl opl p3 el oad o)l 5
(Ghanbari et al., ol saii sanlin jy» dile jl (g)le 5 034
» (Lens culinaris L.) wie 53556 ¢l yasls 2004)
ods (5135 Al sl i paiS L bglee S glalas
ol i cubld yy jas s ey YL (Das et al., 2011) cowl
dbaidl (slagyie (e (s fiwgid dlge parass & Cuwl ()l
Sl 039 plidin oS )3 35290 (SliyjSre plw 4 S
{(Mirhashemi et al., 2009)
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(¥ Jga2) 352 50 sl ke
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sl e el S )3 bgw sladis Sluw (g pdin b &
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V0 Glocams g (3,5os 23V L) soniS (ST (e Yo gine
col,y jaalsS s 4 5456 /0. 1ouS 00 9 395 YD wouS
» (Pouramir et al., 2010) cewl oai o155 (slass5 (490
2 0y SSelan 3y Slas p i 0 838 g yd balwe cuis
oAle S 3 Gl e g gy il g 033 Al ctS e
J)S.LQ& O@L{ L)-’I » 09MS— ol 0445 sdalive O9 (9l U).)
sbajless )3 bglss 13 95 o GRIBIL plejen )3 Soglgn
Caul 0 L)“’)‘)f I L;lmql; ).)L» 9 c\.:].).i;..: ‘L)‘J9)$ CL 4 b.)9ﬂ
bgw 4l 3 Slos 9 K509 3,Slos (Ghanbari et al., 2010)
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5 8l 3, Slas (e BMS] (G =5 JS3) 0 ssalie oloxs,
Slajlas it (Al lajlas 3 lon, oad Sis Sy
cale Blas (glouy 10 wyp dy90 Glao plo Wil g bl
el oS (ol Sy g a8l 3 Shos je 1 bigus 9l 5 50
albs & bgpye o ialojl )3 alis ul S (o =5 JS3)
Oy 9 Law g (Mentha pipertia L.) gl bgbre cuis
Cl 015 5)l5S bl (slaslog 3 gli 51 5 bl 3,Slas
(Maffei & Mucciarelli, 2003)

byl o sl o 9 o @ S o s I (IS
A8l a0 Sy Camd (YL pod e )0 i odaliie uf«g.LojT
s e Sl le baulyd 3 gbuy palls cutS 4 byje (VYR)
4 Sy o e VL 5y dile 4 039)] ollosd e )3 g2
Sas b aS ((JAY) 39y lony b thgus /0 o 45 bgyye dlus
Ly lses iy AV JS5) cadlss g3 sine BMS] Lalls i
bylsee slajlass ) glisd S doo)d (n VL 36 bgw b gl
(Maffei & Mucciarelli, 2003) cuol ouis 5,135

obowy gy plasl g S Sas g lsm plul 5 gy oyt
2 5 gy el e lyd 3 lu) palls cuiS 4 by
2 ol 3Slas Jade (pyid 55 e cide b lalys
{F J332) Sy o 20 618 ) (2255
oluw 0,5 {Coriandrum sativum L.) 5.5 5,Slas jials
» (Foeniculum vulgare Mill.) asbjl, 4 (Carum carvi L.)
ol ol Sy o alls S & S 3 b bgloe i
ale 5l gl bylyd > (Begum et al., 2010) cuwl o (3158
D9 939y etz G L pgd (2 ) by 3)Ses o
O 2 gl 3es ialS ja ladile JpuS pas (izxen
Ol Sy 3 Shes (¥ Ji2) il (0 3 Sl o & Gl pg
FONO clajlos g 2l cuiS > Jol e 4 Cond ped (pa )
AFIYA F5[F U ol ey 4o olog, thgw YO Y0 4 0-:0-
O Alols Yls (¥ Jois) cudls (ialS 1oy BADS 5 2514
Sl 1y (ommlie Cum b o Do 13y g9, b o) Jgl il
did pialS eel Bl cnl 5l g 038l 5ya lacile i)
P9 Sudd 5 Sles ggedme (e Cul 045 pgd (2 53 3 Sles
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Table 4- Fresh yield and dry yield of shoot and dry yield of leaves in both harvest of sweet basil

(U2 51 0,55kS) oy Jol (e 5 Sdes (U2 51 0,59LS) sy 093 (o 2o
First harvest yield (kg.ha™) Second harvest yield (kg.ha™)
W, Lo 5039 S 439 S 539 5039 SeS (339 Sus (339
Treatments lor ol Sy lor oIl lor ol Sy lon sl
Shoot fresh Leaf dry Shoot dry Shoot fresh Leaf dry Shoot dry
weight weight weight weight weight weight
cile o =l palls et 16523a" 1410.23a 2466.7a 34763a 2835.9a 4872.5a
Sweet basil-weed free
sy ile b=l palls et 12587b 1128.03b 2018.1b 7763b 608.7b 1331b
Sweet basil-weed infestation
ATO ooy 7YB g 927¢ 169.35¢ 307.6¢ 72d 6.3¢ 15.9d
Soybeanss: sweet basilas
70e ooy 7D+ g 4454d 373.17d 666.9d 222d 14.2¢ 30.4d
Soybeans: sweet basilsy
ACELIRALLTS 6993c 626.43c 1154.8¢ 3592¢ 259.6¢ 363.5¢
Soybean,s: sweet basil;s
Sl iz o sk sk sk sk sk seskok
Significant level
(052) e g 2 15.84 11.53 12.28 17.39 21.56 20.67
C.V (%)

Soyd o[} il o )3 (gl gixe odimd ol FFF
**%: is significant at 0.01 probability level.
At > e BB BBLSD (y90] bl p o ys s Jloin] gaws )3 (ol bl 51 S juiio s G ol (s (slapSilio ¢ygim yo p3”
* Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s test.
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Fig. 6- Total fresh and dry yield of sweet basil (a), Dry stem and leaf yield of sweet basil (b)

TYD olouy 70 bgw KO3 e gy /0 bow JKO, YD oylou, VD Lgw KO yb cole b b,y Lalld cuiS OW oy dile ooy by, (a6 cuss 0
O: sole cropping of sweet basil without weed, OW: sole cropping of sweet basil with weed interference, JKO,: soybean 75%: sweet
basil 25%, JKO,: soybean 50%: sweet basil 50%, JKO;: soybean 25%: sweet basil 75%

ol LSD 905 Lol oy o Jlain! o 50 )l ime M5 pie osimd ylis JS5 p 50 isw yo )3 alie ys S Bl 3gag 3
* Means with the same letters for each part and each shape haven’t significant difference at 5% probability level according to LSD’s
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Fig. 7- Leaf to stem ratio in sweet basil harvest different (a), and Total fresh and dry yield of sweet basil (b)
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* Means with the same letters for each column haven’t significant difference at 5% probability level according to LSD’s test.
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JK: sole cropping of soybean with weed interference, O: sole cropping of sweet basil with weed interference, B: sole cropping of

borage with weed interference, JKO,: soybean 75%: sweet basil 25%, JKO,: soybean 50%: sweet basil 50%, JKO;: soybean 25%:
sweet basil 75%, JKB;: soybean 75%: borage 25%, JKB,: soybean50%: borage 50%, JKB;: soybean 25%: borage 75%
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* Means with the same letters for each part and each shape haven’t significant difference at 5% probability level according to LSD’s
test.
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1- Near infrared reflectance spectroscopy
2- Dry matter digestibility

3- Water soluble carbohydrate

4- Crude protein

5- Acid detergent fiber
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Table 1- Analysis of variance (mean of square) for the effect of cropping system, date of planting and seeding rate on
forage yield of turnip

JS >,Sdos s o ST T
a3, Sdos 8,lwa L > ,Slos 1 <l |99
Total forage Tuber vield )Sh viold &35 as 43 «‘Sﬁﬁg’\?'
yield uperyie ootyile df 0.
ns ns ns ‘591{
392263 18185 378534 2
(Block
80118 2169209° 1227934 1 3l plls
Cropping system
156812 25482 264566 2 %9' gl
ITOor a
16439218%* 6007801" 2685106™ 2 3 gt
Date of planting
. - " culs (Sl
1578022 1150877 5101657 2 )
Seeding rate)
4685449 1836707" 1175453" 2 o abxels _
Cropping systemx Date of planting
3085™ 222746" 183173 ™ 2 o eShixels
Cropping systemx Seeding rate
* - STy x g
%k
488807 475470 502446 4 (Date of planting x Seeding rate
33424™ 1217417 80376 ™ 4 s wf(lj)’;; Z:]ib x plls
119188 43677 58163 32 P9 st
Error b
3 3 3 (2) Ol pdS g oo
CV (%)

Poimepi 1 g duo > Sy il y3 la s 7 oy iy Jlois] a3l dine
*, ** and ns means significant at p<0.05, p<0.01 and no significant, respectively.

1- Etiolation
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Table 2- Mean comparisons of effect of cropping system, date of planting and seeding rate on forage yield of turnip

> 0,5 5 = . LY WES IR
P ESS) US55 Sos PCAR ) PREFIINS 4 )f‘l*‘ -

(Husa (b 45 (LU )3 0,59k5) T )t~ .

i i - reatmen

Total forag_? yield Tuber yield (kg.ha'%) Shoot yleild (kg.ha
(kg.ha™) )
Cropping system
10515 (+249.1)a 2694 (£167.7)a 7821 (+158.8)a ST
Mono cropping
10438 (£112.1)a 2293 (£60.4)b 8122 (£93.9)a i S5
Agro forestry
cslS fo
Date of planting
il Ve
+170. +193. +154.

11539 (170.2)a 3158 (£193.6)a 8348 (+154.9)a 10" Manch

10199 (+136. 2208 (£45.4 +153.4 -
0199 (£136.5)b 08 (+45.4)b 7990 (£153.4)b i
9689 (£128.3)c 2113 (£34/0)b 7576 (£128.8)c 2098 T

9™ April

culs (Sl
Seeding rate

10293 (+238.2)b

2756 (£205.5)a

7537 (£99.8)c

S 53 4k Sk
1 kg seed per ha

10316 (£237.9)b 2471 (£155.9)b 7812 (£107.3)b S22 5 oSS Y
2 kg seed per ha
10817 (+218.7)a 2252 (£76.8)c 8565 (+£163.8)a S22 53 p S ¥
4 kg seed per ha
slbs ol 30 sl amd o Lis ) bayles (ke o 5 dxe glis pos (pgiw p 43 S jidie gy Canl 00 plogl Mo yd gy Sl gdaw 3 g LSD (9051 bawgs (nSile dunlio

Al g 3 luitil
Means are separated according to LSD test at 5% probability level. Within columns, means followed by the different letters are significantly different
at (p<0.05) (for each factor separately). Values in parentheses represent standard error.
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Table 3- Mean comparisons of interaction effect of cropping system x date of planting on forage yield of turnip

> 0,5 > = R = - X
’ ﬁ’s%“);: S e SAS) sk aSlas 3 e S oAS) )il 5 Slos oS g ,6 ol ol
Total f(’ ield (s (;usa Date of Cropping':ystem
Ota(kgrﬁgﬁ)y'e Tuber yield (kg.ha™) Shoot yield (kg.ha'®) planting
ibwl Ve
12127 (£125.5 3727 (£252.0 8399 (£267.3
( )a ( )a ( )a 10" March
10148 (+194.5)c 2204 (£78.9)c 7924 (£241.4)b 22290 S
25" March Monocropping
9268 (125.5)d 2130 (£59.5)c 7138 (£121.5)c s
9™ April
Gl V-
10952 (+145.3)b 2589 (£121.7)b 8296 (£173.2 e
( ) ( ) ( )a 10" March
1393 1 U
10249 (+201.8 2193 (£49.9 8056 (£201.6)b 022980 ) P
( e ( e ( ) 25" March Agro forestry
10110 (£99.57)c 2096 (+36.1)c 8014 (+88.2)b ng}f’[’j Y.l'
pri
slbs 5zl 3l sliel amd o Lis ) byles (puSbe o 5 dne glis pos (ygiw p 43 S jidie gy .l 00 plosl Mo yd gy Jleis] gdaw 3 g LSD (9051 bawgs (nSile dunlio
A5l g 3yl

Means are separated according to LSD test at 5% probability level. Within columns, means followed by the different letters are significantly different
at (p<0.05) (for each factor separately).Values in parentheses represent standard error.
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Table 4- Mean comparison of interaction effect of cropping systemx seeding rate on forage yield of turnip

P P SS) U5 3, es 2 eSS 0ad 3,Shes 0,5 9kS) 5,lui Lid 3 Kot 4 RS hS) il o515

Total f(;:?e ield (s (s ;o See((j)i:ﬁ;’ate Croppingﬁs‘;’tem
(kg.hg-l)y Tuber yield (kg.ha™) Shoot yield (kg.ha™) (kg.hga-l)

10347 (+457 5)b 3070 (£371.5)a 7277 (:136.2)d 1 s
10348 (+454.9)b 2668 (£292.3)b 7680 (+176.3)c 2 .
10848 (£410.0)a 2343 (£132.6)cd 8504 (£313.7)a 4 Monocropping
10240 (£176.8)b 2443 (£130.1)c 7796 (£83.1)bc 1 L e
10285 (£182.7)b 2274 (+90.7)cd 7943 (£116.4)b 2 =i
10878 (£186.8)a 2161 (£73.9)d 8626 (x121.7)a 4 Agro forestry

550 U3 shael amd o lis 1) e (pSilie o Y iime gl pis (gt y 4D S yide g Cansl 0038 plonl Moy gy Jlois] pdaw 43 g LSD (g0l lawgs nySilie dunlio
3l e 3yl glas
Means are separated according to LSD test at 5% probability level. Within columns, means followed by the different letters are significantly different
at (p<0.05) (for each factor separately).Values in parentheses represent standard error.

(S5l il 3,8kos gy CudlS o515 9 8,5 i 31 (el dulio 0 Jpan

Table 5- Mean comparison of interaction effect of date of planting x seeding rate on forage yield of turnip

2 P 9hS) IS 3 Sos

(s

Total forage yield

(kg.ha)

3 @S9S) 038 3 Slas

(yuse

Tuber yield (kg.ha®)

©559k5) 0 s L 5 Shos

(s o

Shoot yield (kg.ha™)

i 0.5 k) CudlS o515
(LS o
Seeding rate
(kg seed.ha™)

Cuils & ,U

Cropping system

11485 (2296.9)a 3704 (£378.4)a (£101/0)d7780 1 N
11474 (+311.7)a 3206 (£286.9)b 8168 (+146.9)c 2 10*1;";4 ;’Ch
11659 (£325.4)a 2565 (£162.9)c 9094 (+175.2)a 4

9789 (£76.8)c 2359 (£102.1)d 7429 (£97.5)e 1 .
9891 (£124.3)c 2155 (+44.9)de 7736 (£112.9)d 2 N

25" March

10916 (£115.5)b 2111 (+£40.9)c 8804 (+06.6)b 4

9607 (+236.7)c 2206 (£74.4)de 7400 (£252.9)c 1 Y
9584 (+231.6)c 2053 (£30.7)e 7531 (£202.3)de 2 u; X’B i
9877 (+218.7)c 2080 (£51.6)e 7796 (+219.3)d 4 prt

550, Job el sy o lis | bnjlass pSibie (ym I ine Coglis pas (gt b 1 S jidio g Cansl 0k plodl Moy gy Jlain] pedanw 53 9 LSD (9031 Lawsgs 1 uSilko dunlio

il e 3yl glas
Means are separated according to LSD test at 5% probability level. Within columns, means followed by the different letters are significantly different
at (p<0.05) (for each factor separately).Values in parentheses represent standard error.
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Table 7- Analysis of variance (mean of square) for effect of cropping system, date of planting and seeding rate on shoot
forage qualitative characteristics of turnip

‘.i oA su .
Ash ADF WSC cP DMD 3l a3 Ol gilia
df S.0V
1.36 10.84™ 13.67™ 6.81™ 3.51™ 2 5t
' ' ' ' ' (Block
11.57" 34.40™ 7.40™ 5.80™ 032" 1 "‘”?K Pl
Cropping system
Dol
3.29 15.12 0.96 8.98 411 2 Jgl s>
Error a
2.67 208.07" 98.13" 3.66™ 139.26" 2 g @)U,
Date of planting
12.45 6.63™ 23.29" 1.08™ 40.54 2 ) o
Seeding rate)
6.25" 5.60™ 0.52" 8.73 1 25.46™ 2 ] &) pls )
Cropping systemx Date of planting
0.39" 2.86™ 11.01™ 8.28™ 12.16™ 2 _ oSl ples _
Cropping systemx Seeding rate
15 % pu,b
0.25" 16.61™ 8.13"™ 2.66™ 16.58™ 4 ”g’f e”
(Date of planting x Seeding rate
191™ 18.17™ 3.58™ 438™ 21.99™ 4 S Sl g Pl
CxDxP
s
1.09 10.92 8.12 4.00 8.32 32 p92
Error b
) Sy gy
10 9 17 10 R
CV (%)

Dmept 1 g aop o il j3 )l gan 7 oy gy Jlein] paw )3l ine
*, ** and ns means significant at p<0.05, p<0.01 and no significant, respectively.
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Ol 38l o,lus li b dasly 5 Slodgy 5ST)g5udes g Sy acud B
5 iS5 pllas 93 > udlS o)l 53 ;L S o padn cl
=hy S5 pllas 5 0as b dlal)y o Lol osaliie ol SR>
5 il (DMD) s bl (oo ixe pl cusls o o5k
ot Sl 8l s 3B ) S S5l o oS Jlo
(£ Jadn) A laose

W yle Cudas
= CdlS 11,5 5 ol s pllas Bl uilylg 4500 ol
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Cwwl
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Mo ine @il 012 g 0l puian Cbll s pllas 5T
b Cobld  culs Fo,bxpllas blite gl g cudlS )b Lol g
LY g Y ladgis) 539 )35 ,50 palis 008 g oylusls adgle
E3dse x5 28l LIl Agle muam bl CutlS &b o b
Jsiz o) JS8) )5 dlas Mo s (gl o 5 o)Ll (gl o0
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1- Digestibility of dry matter
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Table 8- Analysis of variance (mean of square) for effect of cropping system, date of planting and Seeding rate on tuber
forage qualitative characteristics of turnip
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1 16 11 13 5 () e o 5
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Iosimapt g ao s K Jlainl 3 )b ime oy gy Jleis ] aws 3 l5 me i
*, ** and ns means significant at p<0.05, p<0.01 and no significant, respectively.
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Fig. 1- Effect of date of planting on some qualitative characteristics (DMD, WSC and ADF) of turnip shoots forage
a3 o s 1y bnjlass Sl (I sime Cglis e oty p3 S o gy ol 01 plol duoyd iy Jlein] aws ;3 9 LSD 905l awgs by Sl duunlio
Means are separated according to LSD test at 5% probability level. Columns with different letters are significantly different at
(p<0.05) (for each factor separately).
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Table 6- Mean comparison of interaction effect of cropping system x date of planting on shoot an tuber forage qualitative
characteristics of turnip
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. 5V
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pri
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Means are separated according to LSD test at 5% probability level. Within columns, means followed by the different letters are significantly different
at (p<0.05) (for each factor separately).Values in parentheses represent standard error.
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Fig. 2- Effect of cropping system, date of planting and planting density on DMD of turnip tuber
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Means are separated according to LSD test at 5% probability level. Columns with different letters are significantly different at (p<0.05) (for each
factor separately).

(WSC) ' sT ya J glane &3l yasa 93 55 pla ol g 5o
€5 o ol o Jslore SlumgyS ke o)Ll b alal, 5> Joelse ) S g s ol )3 ool Cundty @l ol
2 oo Slanmg S Lalal) o Ll S )5 cuss o, b odt g o)ludls Pl (g (ire 2 s osine b Al 350
o 3 cals g )lix pllas blite §1 g cusls plss b oas (A sV laJgan) asly wals

Olyirg S b ely J s pllas )3 g jb bxe duopd S

1- Water soluble carbohydrate
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Fig. 3- Effect of cropping system, date of planting and planting density on ADF of turnip tuber
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Means are separated according to LSD test at 5% probability level. Columns with different letters are significantly different at (p<0.05) (for each
factor separately).
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Fig. 4- Effect of cropping system, date of planting and planting density on DMD of turnip tuber
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Means are separated according to LSD test at 5% probability level. Columns with different letters are significantly different at (p<0.05) (for each
factor separately).
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Fig. 5- Comparison of forage qualitative characteristics between turnip shoot and tuber forage turnip
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Means are separated according to LSD test at 5% probability level. Columns with different letters are significantly different at (P<0.05) (for each
factor separately).
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1- MP: Mean productivity

2- STI: Stress tolerance index

3- GMP: Geometric mean productivity
4- HARM: Harmonic mean index
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Table 1- The amount of temperature and precipitation in Ghorveh

Glglme o WSke e Jus
A aximum inimum
Precipitation temperature temperature Month Year
).0(3
7 26.2 2 S 2009
91.2 174 14 ot 2009
Noy
295 116 7 » 2009
Des
4.2 14 4.6 < 2010
Jan
69.2 16.6 -11.7 ook 2010
Feb
Aol
443 23.1 34 Mareh 2010
3.4 19.9 4.4 020922 2010
April
87.1 25 34 i) 2010
May
16 338 6.6 e 2010
Jun
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Table 2- Line codes
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30 Preferred Lines among 307 lines resulted from mixing Azar 2 and 87-Zhong 291 and 6 cultivars control
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Vo ¥ sl 53 5o byl plo (pS0ke dunliie 5)5 o0 )18
Gl 0493,5 aiiio

byly i 93 o j0 5 calises Glae (Suwed 4 bayye gl
95 dunlio ol 0ol VO 9 VF (sl Jods (> (i (gl g LAS
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g 0asd o3y )5 4 (lajlest (ke (K035 g0 ) (2

0L g5 99 50 il 85 8 i b g S0 & ptalel
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S e i |y S0aSs OS] ] 5 A8l e Sl e S
O b lg30 I e (pil)ly 455 Jgia lesd S (sl o]
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Eoooro Hlido b aiS & Sl 40 ot o JS 1Sl 4
&Bly 32 4 o1 Gy gycnl 31 5 039 SasS s Yo slagaye
aulie )3 9 Wb (2B 55l jlad Sy ggaime I Jase
3D Dy e 3 ime inlojl gl g ond SogS s uibylg b
O 1 me MBS #dly )3 cuwl (Sae Y ol il Sy
40 48 il il dg2g Lo Slas (0 3S)5 9 (085S
asle ((Bassiri, 1999) ol sais o] Lasis 4 B bl
dw ool e jl &S USSly sk cdiiyy Jobo oy olass glajlays
sy ds wdaw 93 ) YY 9 YA cla Y o dlaw oy yles
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(Golparvar et al., 2006)
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Table 3- Mean comparison of treatments

olie N0 1) eSSl (p ey o lacnY W)y (eS0ke (RS &S lacnY
Trait The most mean The least mean
Aoy dlaag
No. of tiller 28 13
) B8 g )b pxe iglas plBl g by Y
adyy Jsbo The lines and cultivars are not significantly different.
Root length
ol il glas 2 22 29
Main stem height '
hol 4l aliw Job 10 19
Main wheat ear length
ISl Jobo 555 gyl pme glas plB)l g iy Y
Peduncle length The lines and cultivars are not significantly different.
g 2 (9 4 13
Bush weight
Sg slaalin 39 4 13
Wheatear weight/ b
ol a8l &l slass 29 5
No. of grain/ m stem
Sy &l slas 23,24, 29 13
No. of grain/b T
bl iy 12 36, 31, 28, 22, 10, 9, 19, 15, 34, 6, 24, 7
1000-grain weight
Sty Job
3 27
Awn length
PHAICUINS
2 13
Grain yield
Seislon 3,es 4 13
Biological yield

Harvest index

tle VY oyled (S Jgio bl o8 ol Loy 08 slacl a5
Notice: Numbers are the line codes base on table 12.
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Table 4- Eigen value, percent of variance and cumulative percentage of extracted factors in normal condition

S y9 o8 2l Jbo 5 o (ol <o) Lid 2 9y Jbo i bawme
Normal condition with varimax rotation Normal condition without rotation 9 g
e weps pelply ey, e e el aes G, ks
Cumulative Perc_ent of Eigen value Cumulative Perc_ent of Eigen value
percentage variance percentage variance
38.406 38.406 5.377 45.978 45.978 6.437 1
53.895 15.489 2.168 59.745 13.767 1.927 2
69.362 15.467 2.165 71.245 11.500 1.610 3
80.245 10.883 1.524 80.245 9.000 1.260 4

Jole 25 o 0000l ils 3 Slas Jole lgie cod g 0l S5elgu
O 9 4SS o i |y b pstie o Glyusd o) VO/FAR pod
Wld e 3 o Juol Bl jd wby sl plai Slao an g > epe

S el esli g il 5,Slee

Jol Jole Jla Jloyi lareo > a5 03,5 [asedio ¢ bl () 52

ol Glis o Ol o Gulyly jl ds > A /YD gaeme )
d._a)}s ‘) L)“"l-l)lﬁ Aoy YAIX -5 J5| J_QLC (\‘ Ja.&_s) ..\_MSL;O
B Oy oy s il ol it 4 gl )3 e L g AS 0
0y Slos g il 3 Slos gy o &l Sl gy glaalinw (59 cdigs
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Table 5- Analysis of factors for the studied treatments by using principle component and varimax rotation in normal

condition
sl Gis 2 gadels b kol sladols b
Rotation component Principle component Cboo
ol Jols g Jolo 093 Jols Joldele  myka ole g Jolo 093 Jols Jol Jels Trait
Factor 4 Factor 3 Factor 2 Factor 1 Factor 4 Factor 3 Factor 2 Factor 1
428602 0326  -781E-02 0816  -0.132  -0358  -0189  0.774 oy
No. of tiller
377602 -0404  -0.144 0390 5936E-03 9945E-02 0546  0.171 iy Jib
Root length
| 4l £l
9.751E-02  0.788 0.256 0.395 -9.48E-02  -0.333 0.524 0.676 ‘f’bdgu&b’.’
Main stem height
J a8l ala
0.830 1.085E-02  4.055E-02 0.130 0.764 0.127 0.111 0.308 _“LDAS A Job
Main Wheatear length
|
0.139 0.768 9.575E-02 0.413 -1.15E-02 -0.437 0.430 0.643 Sy Jsb
Peduncle length
6.339E-02 0.217 -9.65E-02 0.912 -2.41E-02 -0.298 -0.302 0.844 ﬁ’*’ﬁ‘;'_}’
Bush weight
0150  7378E-02  0.267 0917  -278E-02 7.815E-02 -0.210 0943 Uy sladliia g
Wheatear weight/ b
ol Bl ails dlaws
0.496 -0.375 0.536 0.406 0.322 0.668 -0.102 0.527 .
No. of grain/ m stem
i sl shis
0183 -501E02 0256 0892 2153E-02 0155  -0.287  0.889 Bt 40 0
No. of grain/b
s lim -
559E-02  0.445 0.657 0102 0288  0.196 0589 0418 Wbl ois
1000-grain weight
0.683 0.491 -5.59E-02  1.624E-03 0.616 -0.255 0.439 0.270 S Jsb
Awn length
i1y 5, Slos
0107 0139 0540 0806  -0139 0249  1640E-02 0.944 224
Grain yield
0.119 0.141 0.119 0.959 -2.75E-02  -8.47E-02  -0.261 0.944 “i’”]’” e
Biological yield
3.013E-02  0.108 0.944  4384E-02 -0.246 0.644 0.533 0.381 by pasls

Harvest index
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Fig. 1- Cluster analysis of 30 lines and six wheat cultivars in normal condition
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Fig. 2- Cluster analysis of 30 lines and six wheat cultivars in drought condition
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Table 6- Analysis of factors for the studied treatments by using principle component and varimax rotation in drought

condition
AL s > sdele )L ol gladels b
Rotation component Principle component Cdo
Pl dole e Jole P93 Jole Joldele oo Jole oo ole e dele gl Jole Trait
Factor 4 Factor 3 Factor 2 Factor 1 Factor 4 Factor 3 Factor 2 Factor 1
0153  -0213 0121 0722  -918E02  -0.181  -0545 0515 oy dhas
No. of tiller
-5.27E-02  -3.96E-02 0.546 0.413 5.587E-02 -0.429 -6.24E-02 0.532 i Jib
Root length
0.150 0.257 0.824 0.302 0.119 -0.454 0.363 0.711 ‘.’Lp‘ Lo 5193.)1
Main stem height
hol dilo aliw Job
0.826 1.635E-02 0.127 0.161 0.579 0.389 0.193 0.448 ;
Main Wheatear length
8.719E-02 0.257 0.844 0.244 9.222E-02 -0.509 0.386 0.654 Jsily Jobo
Peduncle length
4300E-02  -8.40E-02 0.266 0.888 -2.53E-02 -0.132 -0.442 0.809 ©3 2 03
Bush weight
5 alcow 43
0.309 0.185 0.202 0.879 -1.70E-02 0.142 -0.207 0.938 S5 e O
Wheatear weight/ b
0.661 0.264 -0.294 0.471 0.128 0.714 -1.94E-02 0.538 ! “L”. b s
No. of grain/ m stem
0.274 0.284 0.153 0.828 -0.106 0.184 0139 0.895 4y b s
No. of grain/b
2.947E-02  0.704 0.306 0.167 -0358  -9.97E-03  0.511 0.478 bl o
1000-grain weight
Sy Jgb
0.627 8.254E-02 0.548 -9.06E-02 0.568 -5.00E-02 0.488 0.381
Awn length
0.234 0.547 0.226 0.755 -0.259 0.172 9.808E-02 0.932 ddb. S
Grain yield
0.209 7.798E-02 0.239 0.925 -2.14E-02 3.117E-02 -0.318 0.928 .&i}’l’:ﬁ > .
Biological yield
0.100 0.927 5.577E-02 -0.113 -0.458 0.263 0.742 0.238 Cuibyy gadld

Harvest index
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Table 7- Eigen value, percent of variance and cumulative percentage of extracted factors in drought condition

Sod 39 i by Ui e

(ole o) id 2 gy S baeo

Drought condition with varimax rotation Drought condition without rotation 9 é
oS Moy uililgaes e e e eillgaes e g
. 9 . ¥9) w
Cumulative Percent of . Cumulative Percen of r
. Eigen value : Eigen value
percentage variance percentage variance
34.366 34.366 4811 46.190 46.190 6.467 1
51.840 17.475 2.446 60.752 14.563 2.039 2
66.399 14.559 2.038 71.583 10.831 1.516 3
79.624 13.225 1.851 79.624 8.041 1.126 4

Pl adls pl olle eaimdlis YU (Swed (pl )l ail
ol g eld il o G5 g Jloy kulyd o epY b))
O 4 Joo b)) sl Bhge slopatll lgie 4] 56 la

D90 ol g 0y9lp (S

o e Jood I Gl laasld pl (oaae ke (g0

o= oell s« i (Fernandes, 1992) sl o s
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Table 8- Cluster analysis of 30 lines and six wheat cultivars in normal condition

89,5 dlaxi 31 s o gg00%0 35 503 ol lwgio 35 05 deold o il
Cluster Number of observations  Within cluster sum of squares  Average distance from center Maximum distance from center
Je_‘ 12 93.641 2.692 4.350
The first
©9° 6 28.079 2.033 3.108
The second
o 11 85.162 2.704 3.688
The third
plee 7 58.181 2.840 3.606
The fourth

RS Byl )3 08 08, 5 (¥ Ve gl adgh 4525 -4 Jgo
Table 9- Cluster analysis of 30 lines and 6 wheat cultivars in drought condition

89,5 aasy JEESERPTY VIR IO 55 051 dold awgio 35 5050 dlold oy yinins
Cluster Number of observations ~ Within cluster sum of squares ~ Average distance from center ~ Maximum distance from center
J?‘ 12 57.012 2.139 2.846
The first
©9° 13 133.518 2.909 3.923
The second
e 8 93.255 3.402 3.695
The third
pilke 3 20.813 2.589 3.270
The fourth

SWd 4 Jood gl yad L palie ST 9 JBlas a0 -V e g
Table 10- The amount of the least and the most amounts of drought tolerance indices
Jilas Pl
ol g4 Min Max
Index type VY oosloms oY YR o,led oY
Line No. 13 Line No. 29

35Skes T/IL; ok 4.9625 9.7775

w‘t)ééaﬁ o= 0416225033 1.630669461

odin 5:Ske
GMP 4.939473656 9.776852766
SgeylacpSile
HARM

4916554156  9.776205574

5 5 Jlo i Bulyed 33 3,SMas 9 5 43 oo SUASLE o aigid (Smand il 41325 -1) Jgo
Table 11- Analysis of phonotype correlation coefficient between drought tolerance indices and
their yield in normal and drought conditions

Y, Ys MP STI GMP
Y, 0.823"
MP 0.957*" 0.953**
STI 0.943* 0.958* 0.996*
GMP 0.957* 0.953* 1.000% 0.995%
HARM 0.957* 0.952* 1.000** 0.995* 1.000**

o5 baylps )3 0,Slee 1YS 5 Jloy baylyds 13 3, Shas YD chioys G Jlain] o )3 jlo iz s
**: is significant at %1 level of probability, Yp is Yield in normal condition and Ys is Yield in drought condition
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Table 12- The results of drought tolerance indices

oY o led Clee Joos U»Lw Wb Sl ol

LineNo. > utles j¥US GMP Soga o

MP STI HARM
1 8.06 1.1061528630 052369217.80 8.05
2 9.6 567944023.10 586970324.90 9.57
3 8.02 095826286.10  014694317.80 8.01
4 8.35 189435069.10 35.80 8.35
5 7.47 951938719.00 47.70 7.47
6 7.50 956974701.00 489732973.70 7.48
7 6.35 680731828.00 316901931.60 6.29
8 8.97 372627432.10 97.80 8.97
9 7.24 884019499.00 198583194.70 7.16
10 6.36 684454224.00  334149509.6 6.32
11 7.01 829829384.00  97445876.60 6.94
12 8.00 091259015.10  997974744.70 8.00
13 4.96 416225933.00  939473656.40 4.92
14 6.16 644254227.00 145323425.60 6.14
15 7.313 906725771.00  290445803.70 7.27
16 8.03 09075789110  99613813.70 7.97
17 7.29 905505586.00  285538758.70 7.28
18 8.59 25703911410 584015669.80 8.58
19 6.08 630342157.00 078610038.60 6.08
20 6.96 825205391.00 955.60 6.955
21 6.183 651622251.00 180364067.60 6.18
22 8.35 189435069.10 35.80 8.35
23 9.68 589632693.10 653048741.90 9.63
24 9.62 577125904.10 615.90 9.615
25 8.94 361936633.10 935.80 8.935
26 8.41 205104273.10 8.40 8.40
27 7.30 909103873.00 7.3 7.30
28 7.74 021997208.10 7.74 7.74
29 9.78 630669461.10 9.78 9.78
30 7.13 865947455.00 7.12 7.12
31 5.68 5424479.00 5.64 5.60
32 8.68 285308082.10 8.68 8.68
33 7.61 987933961.00 7.61 761
34 7.33 912902611.00 7.32 7.30
35 8.10 119277634.10 8.10 8.10
36 6.59 739631234.00 6.58 6.584
Mean 7.65 018815.10 7.64 7.63
Std 1.18 30724176.00 1.18 1.18
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1- Crude protein

2- Ash

3- Neutral detergent fiber
4- Acid detergent fiber
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Table 1- Variance analysis (mean of squares) of measured traits of green pea under intercropping condition with millet

] P Jslowl G 3 Jabowel SYI . Comnd
PE oo sl ; . . aSole G e R
Croge S o] 03533 a0 B DX gab < as EW)l il Sy g Sl ek
protein Ash  Acid detergent Neutral Dy forage  EI9Nt Leaf to stem df) S.0.V
fiber detergent fiber y 9 ratio
rozo™ 13347 4433™ 3.901™ 421904™  3487™  0.011™ 2 ok
Block
0.765™ 1.8173" 22.38" 21.208" 128480717 218.83™ 0.0546" 4 bl Copu
Planting ratio
1.794 0.436 3.180 2.478 171206 78.528 0.0089 8 s
Error
6.14 538 5.75 421 12.46 11.6 9.1 = el cans
CV (%)
ime p g o> g 5 S Jlain] pdaws )3 )b dme oy 4 NSy F HE
** * and ns are significant at 1 and 5% probability levels and non significant, respectively.
bl g (alld CuiiS byl e 43 Ja 0L duwd (6150310 Oldo s Sl dmnlio -Y Joua
Table 2- Mean Comparisons of measured traits in green pea under sole and intercropping condition
o9 > Jslomali LI Gl Suds b wy, S
5.5l s T aad SU 3 Jgloual L ke €%, 5 NS
. ) ) Gl 0dgud (1) ik oaigges P eSS) ) o el
R"" : . . () Neutral (ybsa (50 a2 )
elative Crude Ash . d fib 4 Leaf: Plantlng
ield : (%) Acid detergent etergentfiber  pry forage  Height ratios
4 protein ° fiber (96) (%) (kg.had)  (cm) stem
(%) ' ratio
ATRENS
Green pea
1 21.41° 11.36° 35.27° 39.96° 5620.3° 77" 1.153%* 100%
Ol Y s
AT
Green pea
0.915 22.18* 12.10% 27.86° 3341° 5142.3* 88.46" 1.153° 75%+ Millet
25%
il +be s
VA
Green pea
0.592 21.63 12.9* 30.57 36.33% 3326° 70.40° 1.103* 50%-+ Millet
50%
O Y s
AT
Green pea
25%+ Millet
75%
0.227 2150 13.23° 31.50° 37.66" 1277 66.40°  0.883 ol s
VA
(o33 bleo 55)
Green pea
. !
0.220 2077 11.76% 29.87" 39.54° 123575 7953 oo S0 Millet

(mixed seeds)

(p<-1-0) 515 LSD (y905] Lwlulys (615 (smo ciglds S jtio By Sy P8l o)) clo Sk yginr o j> ¥
* The means followed by the same letters in each column are not significantly different based on LSD test (p<0.05).
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Table 3- Variance analysis (mean of squares) of measured traits in millet under intercropping with green pea

3 U au > [HRE W 5 Comnd .
PEodan o sl y Jsb,u L Jsjm s adgle £l 5L o5 )’ &b
Crude Ash Sk B g0 S o9 S Heidht Wiy A
protein S Acid detergent Neutral Dry forage €lg Leaf: stem df SOV
fiber detergent fiber ratio "
0970 06207 0.146™ 1.286™ 1079779™  1729™  0.1268™ 2 Ssh
Block
* Aok ok * ok Aok Ml{ ‘:A"\M}
12.196 1.635 6.2341 4.294 23751490 209.27 0.3093"™ 4 Planting
ratio
2.636 0.239 0.2489 0.618 1757452 20.21 0.1432 8 s
Error
11.36 3.45 1.58 1.29 13.09 4.68 24.34 - (%)
(%) CV
M gixe il g o yd g 9 S Jloin ] o )3 I3 dxe cuS )5 4 insg * e FE
** *and ns are significant at 1 and 5% probability levels and non significant, respectively.
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Table 4- Mean comparisons of measured traits in millet under sole and intercropping condition
3 > (RN ;G Suis a8 &3, o
5 <1 gy s ? Jglo = 53 Joloeels B! ) ole & ) - N
. (%) s ) Sl 03gns (1) b oaiygus P e5S)  Sl) - ‘: coss
o 2 48
) Crude (7) Neutral (us (e .
Relative . Ash ) - 4 Leaf: Planting
; protein Acid detergent ~ detergent fiber  pryforage  Height ;
yield o (%) C 9 o yforag 9 stem ratios
(%) fiber (%) (%) (kg.ha™) (cm) ratio
JAREN]
1 11.63¢ 12.87° 33.99° 62.63" 14116 9326° 157" Millet 100%
. .87 . . . 57 5 YD o)
VAT
Millet 25%+
Green pea
0.385 16.02° 14.7° 31.10% 60.16° 5441° 90° 1.93° 75%
A+ 5]
A
Millet 50%+
Green pea
0.622 15.66® 14.5° 31.58° 59.58" 8778 92.86°  1.36% 50%
BIEEVA NS
YA
Millet 75%+
Green pea
25%
0.879 1551 1436 30.33¢ 60.64° 12415° 110.66°  1.12° S5 e o5
A
(o5 Lgtsie y5)
Millet 50%+
0.698 12.62% 14.4* 30.75% 59.98° 9856° 92.73° 1.77% Gri.%ﬂ /pea
0

(mixed seeds)

(p<0.05) 5,15 LSD (y905 Lwluly (6> (gxo ciglds S jtio By> Sy JBhis eyl ola Sl gt o j> *
* The means followed by the same letters in each column are not significantly different based on LSD test (p<0.05).
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Table 5- Variance analysis (mean of squares) of measured traits in millet and green pea under intercropping condition

BN S X

o Slp G o oilan oy e ot o “p &be
Land equivalent Crude Ash ‘5_& p = © I il Swis L1 gt
ratio protein Acid detergent Neutral detergent Dry forage df 5.0V
fiber fiber
0.0597" 2.2961™ O'Onls74 0.7904 " 1.403™ 338389.1™ 2 Sk
Block
bl
0.0692"" 38.391" 3.5817" 15.376" 208.66"" 28233618" 5 Planting
ratio
Las
0.00722 2.101 0.2416 0.6350 0.7853 1388575 10
Error
7.74 8.79 3.68 2.50 1.66 10.52 - (%)
CV (%)
kk

M Gre s 5 0oyd S Jloin o 33 )b e iy 4 NS
% and ns are significant at 1% probability levels and not significant, respectively
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Table 6- Means comparison of measured traits in millet and green pea under sole and intercropping condition

35 Jolowels LI
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o) Sl e (%) (7) SR8 oxigs : 25 B
i ; (%) (JUSa 3 0, 55ks) Sl ey
Land equivalent Crude () 8 Neutral lanti .
- ' Acid Dry forage Planting ratios
ratio protein Ash (%) detergent ko ha't
(%) detergent fiber (%) (kg.ha™)
fiber (%)
YARE O))‘
1 11.63¢ 12.86° 33.996° 62.63% 14116.3* * Millet 100%
TY0 5+ ;)
Millet 75%+ Green
1.11°% 16.074% 14.26° 30.437% 58.497° 13691.9° pea 25%
T s 4700 o5
Millet 50%+ Green
1.22% 17.269% 14.04° 31.327° 53.18° 12103.7% pea 50%
AL EEVAT IS
Millet 25%+ Green
132°¢ 19.06 ® 13.44% 29.533¢ 47.163¢ 10583.3° pea 75%
700 B 4700 o))
Millet 50%+ Green
d de a be b b pea 50%
0.92 13.501 14.05 30.57 57.567 11091.7 (mixed seeds)
AR )1>
1 21.417° 11.36° 35.277° 39.96° 5620.3° Green pea 100%

(p<0.05) 5] LSD (y905] bl (I3 sime glis S yuiio By S JBlis (s (slapSilo ygiw y2 p3 *
* The means followed by the same letters in each column are not significantly different based on LSD test (p<0.05).
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Table 1- Characteristics of municipal solid waste compost
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e &9, BNy o2l . . N i s D\ o T
() () () () e (ot Doin ) )
Pletest Pleist Pt Pleist Potassium  Phosphorus Nitrogen o ’ i
Copper Zinc Manganese Iron (%) (%) (%) pH (%o
(ppm) (ppm) (ppm) (ppm) EC (dS.m?)
10 10 69 476 0.086 0.41 3.19 7.4 18.85
o ilw Ye—e Gos ;5 CawgmeS Jlas! 51 Jd Linlejl SB Olasuiio -Y Jgia
Table 2 - Characteristics of soil before applying compost (depth of 0-30 cm)
oaniliy PO A e e oSS ol ,
(R oiors . (%) J o3k " .
(elstes) (elstest) : Dl g1 ien; wd) . el &
‘ Nitrogen Organic matter
Potassium Phosphorus (%) pH (% (%) Texture Class
(ppm) (ppm) EC (dS.m™)
e S e S
229 3.5 0.032 7.83 0.36 0.36 Clay- Soil without
loam compost

(Emami, 1996) £53,5,5 ;puss

Elt] U5 ol 45 5 o S 4l (550l
oyl (yaily (Slo L 5 (ASe oy S8 2 (S L9051 |l
i s apnl olind S8 4y g 23,5 (S0 ks ¥V
kil JS o)las ad jl g 355 g5 05l «S16pH £Y-
o gl S ojlas (Sl colun lai 5)50 SB (sladiges
=503kl Inolab cond 720 Jas giwcolin olfiw Ko
U9y 6 ySojll slys (Thomas & Hargrove, 1984) 15 )5
S 4 S8 5 G iz s S L Ll (SB- S5
Sl 295 55031l pasisal ysn ko us 9 395 it poigel
wladdg oy ladiges bl 03,3 solitul Fauan g, 5, ol
2o F Sl Sl + gl gus Suml bglses 5 2l )8 puin
2 poisel G2 e o ye y> 5 Lol ifuS] Ol g iles
IS g o 0o 1 e3lisanl Ly codal sy (sloanoyluac
ie) 35 25 S ppily gl b Joons ] g -3 (5501
e Jolas 45 50,8 S5) & jaw SOy b5 S (B Sl
395 Mo ale 5 5 (S8) ) 4 Cusl 0ad (15 poigel (i
.(Bremner, 1996) sol cowsay IS

SLaibs) ot s 5l olita nS 3925 & 5
o ol b B i (6 Soilal g (6ol g ilsen
Gy (Sl (ol pl sbSB sras 4l 5 4 uizmed Cul
9y 2l 2 ddlee gl gy 0 Bl g (n piee 2900
L d)5 oslitul (gy50)las e Jloyi +/0 mods Sl o

9 CdS g jg) 4w dlolh 4 CblS )bl Cog g
45 )5 pll adaio Lulyd 5 ol jls elul 2 s slas)le
23 355 5SS Vor sy Cagi Ve 4y ool oluss ggece 3
Obejor 5 CdlS | LS pusly Slilguw 395 Sl Ve g lind
2 (09]) W39t 395 pgwr Sy A 031 (a4 CuwngeeS” Jlosl L
po—e 29 (Sp VT dape 3 pow S S gadlsge > 08
sobaie do e VO F)l5 53l Bpan Julbi jebs plia ible
Loy o 5l aye e 93 3, Shoe lial 9 3 Shos (6550510
by g ;5 2y Shes 5 piS )bl ste <10 Aol eyl
A5 (oIl (ggpuiS
Sl g (Page et al., 1982) JllxS™ (bg) 4 &ils JS' (593
OS] () d Ladiges Mol jiud g pawly 12> (s
sla ot il quuly Gloxiws gl s 5 it gl yo
A000,8 58y LS o)liac g ol sladiged 5 dgs 3kl
Job 5> gl pellS (i jtegibeld olSiiws jl oslitul b (e
diges (Emami, 1996) Buis puw i g s yiogil YEF/D z g0
Job 0=l 3 35 (©sb e (gmalinnsT gy 4 00 wudn) (LS
e miny pind cbald s ol 0 S 0jlul 29
g adbyp 1y Opb e GormlienST (o) 4 0ad wan (sladiges
o i e @y e 9 A5 Sl e YO 0355 b S5
a1y (S gl g Sbobly poigel cliplso migel bslseo) olS
31 oolitl b g 505 oily w4 shadie Ol g 03,8 bl
ladiges yiud clale Jogli ¥V oo Jobo 53 plogighgiSinnl ol



VIV lile 51 (595 955 3 5t 4l CamsgunS cilicho gl 015 53U

aS Ay o ol ¥ Jsds o Laedhy ()lal (st 550 ol
3ySlas o ()b ine 8L gl Blite Sl g ()39 5 ComgpaS
585 g s iopa SIS e € (s Al 5 Sl
O &3 45l 3 jind Clale 5 (gyis Mo yd 2 ()l ine
ool BLod Sl asls 55,2 a0y 2 5 ()35 28 3l il
2513y g aally So)d 2 (s gine U g 023,85 o tne
Cal
595 Sili8l Ly as ol ol eolw <l 5l 1Sl (gunnlio
sy 39yt dmoyd LS )3 p)Se kS Yee B Ve Sl gy
5 EgeS Sal33l L g () S5) il ialsél amys VVY B V/D-
yiad 2oy 5 YIVY B VA Gl 50500 doyd ) liSa ) 5 ¥ bV
Y USs s a g b (P Jods) cdl il asys +/Fe b - /YD
05928 P IS Y0 g Ver N0+ gohaw (y 4 33,5 oo oanliie
e 9 3)5 3929 &> (598 Moy JlS Sl (gl S >
sdaliio liSa )3 p ok Yer 9 YO golaw (3 (5) e oS
202,55

2 el G oS Gl S g0 d el 31 g
e Joona 33 i GBI o5 3 5 0 a3yg) sl Joone
L odol sty Jodome 3 yaud clale (6080 lac jl dny .y
Mo g ad i (o Sy 4 Olindge gind S’ S
gl Me gge Job 3 ()55 (riwcisb ol b )9 ol
uly— (Olsen & Sommers, 1982) 4,55 ¢, Sojlal
PH=Y 3 g Jloy So ecbile U pyiigal cliwl 5l g puSo,lac
5 Jooee meliy Jolid ojluac )3 35290 mawly 03,5 odlit]
wlio g glad s o pasgel (g bawg 5 Cusl ol iy
i Jgloee 515 & 5 28 Iz LS bl ) s gy 5
51 sl Cowts goylias ) mawln Hlade (6puSojlul (oly i
Smit & ) 15,5 solatwl (PFP7 Janway Jio) yiegid wald olSiwd
(Scott, 1966

Sy 505 il (gla by, S S a0 s sl
02,8 oolatwl S Sy 5 ps gy 5l dalllas oyl 53 48" 5,05 2429
idle s lawgs Laosly il )lg 4550 (Walkly Black, 1934)
o yd gz Jlois] pdaw ;3 LSD a0l b a1, Silie duwldo 9 SAS
L5 plol

ke L5 CunwgnoS 5 4359 i 395 il Codi (el 0,5 il S Clhio (il lg 155 Y Jgan
Table 3- Analysis of variance (mean of squares) effect of nitrogen fertilizers and municipal solid waste compost
application on yield and quality of sweet corn grain

Ola yo (0o
Mean squares

4>, . . . - .
Ol pud 2l ::‘i P IW o Ses 4> 3 Slos 0595 Jriwe: o Uy
S.0vV ddf) Fresh ear yield Grain yield Nitrogen  Phosphorus  Potassium
. Ol9re >9§, . 4 1621261.61** 493699.95%* 0.11** 0.0001™ 0.0002"™
Nitrogen fertilizer
kel Jole ol 8 73464.54 12456.52 0.39 0.007 0.00024
Main error
CogenS 3 393778.46** 150336.87** 2.5%* 0.07** 0- 2908
Compost
wng 039 12 44690.38** 27154.41%** 0.01™ 0.0002™ 0.00014™
Nitrogen x Compost
5 ol
G Jele ol 30 7153.97 3369.95 0.01 0.0001  0.00035
Sub error
() 1505 o 2 4.48 6.79 7.01 417 3.59
CV (%)

Al e doyd gy g o Jlein zolaw 3 55 e b irepmt i 41T NS
ns, * and **: are non-significant and significant at 5% and 1% probability levels respectively.
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Table 4- Mean comparison of compost effects on sweet corn grain quality

(LU j3 (5F) Comwgpes (%) o595 (%) yhund (%) iy
Compost (t.ha™) Nitrogen (%0) Phosphorus (%) Potassium (%)
10 1.18% 0.35° 0.52%®
20 147° 0.38° 0.51°
30 1.77° 0.39° 0.53*
40 2.13° 0.4* 0.53°

B85 )b gxe B3] (PZ+/+0) LSD 9051 (bl o cygim 1 55 aliia gy b lael s

* Means with the same letters in each column have not significant difference at 5% probability level based
on LSD test.
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Effect of compost application in different levels of nitrogen on fresh ear yield

lizeo g gl 39,5 il -y U5

200
Fig. 1- Effect of different levels of nitrogen application on nitrogen percent of sweet corn grain
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* Means with the same letters in each figure have not significant difference at 5% probability level based on LSD test.

L1853 gixe gl Moy gy Jlein] pedan )3 LSD g0l (wlolpr S5 o )3 alie gy (sl slacnSibie

* Means with the same letters in each figure have not significant difference at 5% probability level based on LSD test.
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Fig. 3- Effect of compost application in different levels of nitrogen on grain yield
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Table 5- Variance analysis of soil chemical characteristics of sweet corn affected by nitrogen fertilizers and municipal solid waste
compost application
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Table 6- Mean comparison of compost effect on soil chemical characteristics in sweet corn
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* Means with the same letters in each column have not significant difference at 5% probability level based on LSD
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Fig. 4- Effect of compost application in different levels of nitrogen on soil nitrogen percent
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* Means with the same letters in each figure have not significant difference at 5% probability level based on LSD test.
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Table 1- Means comparison of yield and its components of coriander under water stress and harvesting times

Sl i3 a8lw dlasy
Qg o 5 49 _
L B Sy Suid 3 #r o 5 G yd Sy dlans
. Gy glis 05 5hS) 3,Shos # O 0ds (osf) (ioube) Saxs) ol 9-!“) > °
M eEe) (s (e) N I oty
Treatment el SR8 Dry weight of Fresh Stem Number of leaf
Height (cm) Yield (kg.ha™) yl t% ) weight of  diameter Number of ot
plant(g plant (g) (mm) branch per per plan
plant
Drought
Mw o5 17.71c * 1315.2¢ 1.593¢ 1.99¢ 2.9a 4.2¢ 20.3¢c
High stress
MA pe
o 31.31b 1400.8b 1.728b 2.13b 2.5b 5.3b 23.2b
Low stress
O Og 38.16a 1458.8a 1.972a 2.37a 2.2¢ 6.2a 24.9a
No stress
Cuild g Jol o
Harvesting stages
oSl 8
Before 29.99c 1259.8b 1.578¢ 1.98¢ 2.4c¢ 4.2¢ 21.0c
flowering
“Ml,s 32.44b 1456.0a 1.700b 2.10b 2.5b 5.2b 23.3b
Flowering
2 Sl
After 34.75a 1459.0a 2.015a 2.42a 2.7a 6.2a 24.0a
flowering

(PSe1+0) cal Sl (glaaly six (903l ool 5 ixe BMB] pss 5l (Slo e3n yo (glys g 9wy 40 S pidie gy %
* Similar letters in each column are not significantly different based on Duncan Multiple Range test (p<0.05).
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Table 2- Means comparison of interaction affect of yield and its components of coriander under water stress and harvesting

times
A8l dlasy 5 Sy olaxs Slowd
3, Slos Sid ot & IR a8lw Jad J : -
o535) (o) 029 ’(”; ;’” ( j: Masi) ol 3 olas) gy S £ Treatment
- Iad 4‘9‘3 Id ).Zo -~ = . o 5lw J>|)o
(us2,s Dry Fresh Stem (el (w52 (’;;‘.;Hht ) - i
Yield weight of  weight of diameter Number of Number of g ey
(kg.ha™) plant (g) plant (g) (mm) branch per leaf per (cm) Harvest Drought
g plant plant stages
L
1161.7¢ 1.45¢ 1.85¢ 2.67c 2.12f 18.3f 252e*  Before
flowering o
< Wb i
1399.0c 1.53¢ 1.93e 2.94b 4.16e 20.9¢ 27.6¢ ";Mls High
Flowering
5 s stress
PAB jlm
1385.0c 1.79cd 2.19cd 3.15a 5.17¢ 21.7d 30.3b After
flowering
o2 5l 3
1235.3d 1.54e 1.94e 2.38e 4.32d 21.2de 29.5d Before
flowering o us
\Ig e e
1463.7b 1.69d 2.09d 2.49d 5.16¢ 23.6¢ 31.6b o . Low
Flowering
U stress
(PSS
1503.3a 1.95b 2.35b 2.63c 5.31b 24.8b 32.8a After
flowering
2S5l 48
1382.3¢ 1.74cd 2.14cd 1.99g 5.12¢ 23.6¢c 353cd  Before
flowering
1505.3a 1.87bc 2.27bc 2.17f 6.26b 25.4ab 38.1b “’le o ogk
Flowering No stress
B 5l
1488.7ab 231a 2.71a 231e 7.17a 25.5a 41.1a After
flowering

(DS 0) sl 5SSl (glasels win 903l ol o ixe B3] pic | (Sl e3> ya clp g i yb 1 S jde By
* Similar letters in each column are not significantly different based on Duncan Multiple Range test (p<0.05).
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15 395 ooy opdle o] e cudls S Sl 20,
molo 3 pogad 4 p)S lsp sled b B (slajyy Wl e olS
22 5009 Al 59y Jobo loj ol 5o g sl dlsye g 5 slo
Letchamo & Vomel, ) ceul 4zl yiol3 81 (ils lie dons
(1992
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Table 3- Means comparison of chlorophyll, proline and carbohydrate contents of coriander under water stress and
harvesting times

(5 039 P25 2 25 9550) ©lyaadgssS ()50

(5 039 255 2 J909,50) (s

o Jnd Clyd Lo
Carbohydrate Proline g; ADﬁiJ; din: Treaimen ts
(pg.g'1 fresh W) (umol.g'1 fresh W)
s L ":m‘
Drought stress

13.0a 445 24.1¢° o U

High stress

12.6b 4.03b 26.9b el
Low stress

12.3¢ 3.03¢ 29.5a oS Ogk

No stress

Harvest stages

NEHE

12.5¢ 4.52a 28.5b S
Before flowering
12.6b 3.49b 29.2a o
Flowering
A5 5l
12.8a 3.50b 22.9¢ 0
After flowering

(PSe100) canl Sl glaiels s oygoil ool g jld ixe BM] pas 5l (Slo e3> 5o (sl g giw v 4> S pidie gy %
* Similar letters in each column are not significantly different based on Duncan Multiple Range test (p<0.05).
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(Y Jgsa) 25 oamlive ganails dlsyo )3 & )lang S g oy,
Ay > il by 4l aAlS Al e ) (giwgd (YL
sy &l al> o )3 b &l & (g rmgid dlge duoe JWI 5 (ag)
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(p<+/+0) oo yalS el Sus 35 o s mbs
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sodls Fa i} ‘).«ot.c ol (e u».mls 4 ol ‘;A.«u) ‘ol.tal,.f

Sanchez-) 5)5 vt 4o Couns Lol yus (S5gs 5 J§ Sl
.(Blanco et al., 2006

cod |y iz glaguSsy coldo dlgie Jolee oy
Slama, et al., ) 33,5 ool s anb e @lo g 03l )13 50
O bl ol o5 conl car ol (g Caogad () (2006
Ol e g oud iy S slaosn e 5 oo
sl Gl gl (6lul gl iy slaySse JS o
Jh 4 55wyl a8 e Sl ol cunle yui Sl
g S 3 ik ol b cos o gy plasle
a8 (Kuzentsov & Shevykova, 1999) Wgd o cdadlore
in3n Gl 355 (g 35 Yo & Ve

o (Good & Zaplachiniski, 1994) b ool
o 5 S 5 2l 5 el sl 5 (i A5led S
ol e adl (dly p3Y s gio b Sl (Sutd i
ol 4 bSO Ll ol wald ol sl 1) ady; lame
Iy aase cnl ol 5 009 paiys (gjoml wbs el J S8
tngS 5 s ol S o e 3Ske a5 5 b
Gl 05 IS 35 e plo b (S5 bl cov
Ghoulam et al., 2002; Slama et al., 2006; Ashraf & )
.(Foolad 2007
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Table 4 - Means comparison of interactions effect of chlorophyll, proline and carbohydrate contents of coriander under water
stress and harvesting times

(5 039 P52 e 95we) OlpdrgrS Glie L o . Sl
Carbohydrate (pg.g”' fresh W) 099 P;ﬁ(‘{?”&) O o dudy IS ol ,E Treatment
” . - &0
SPAD reading Cawld o Jol o (Swis
. -1 d
Proline (umol.g™ fresh W) Harvest stages Drought
12.8¢ 5.05a 25.3d° w5 S
Before flowering
13.0b 4.11b 263¢ s s o
Flowering High stress
1322 4.20b 20.7d 2l
After flowering
12.5¢ 4.83a 28.6b w3 J2
Before flowering
12.6d 3.67¢ 29.3b s b 5
Flowering Low stress
12.7¢ 3.57¢ 23.0¢ A Sl
After flowering
RENE
12.1g 3.67¢ 31.5a S 2
Before flowering
123 2.70d 32.0a 8 A Op
Flowering No stress
12.4¢ 2.72d 25.1d P 3l

After flowering

(DS 0) cansl 5SSl (glasals win 903l ol 3 o ixe B3] pie | (Sl eio ya clp g i yb 1 S jde By
* Similar letters in each column are not significantly different based on Duncan Multiple Range test (p<0.05).

Mo Gl ie 3 samlie (40550 (215 by o
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Mentha - lou, sLS L aolie ol (Y Jgis) 59 do
(Omidbeigi et 4 (Letchamo et al., 1994) (piperitta L.)
cewd & (Matricaria chamomile L.) 4l ;s al., 2003).
Refaat & ) @lo ¢ b, .(Ahmadian et al., 2011) .ol o]
450,835 (Mentha piperitta L.) k>, ;3 « (Saleh, 1997
bl sl il bl Aoy (SB cogb, JialS L o
53 bl doyd Cpyiig 35 opingl » (Letchamo et al., 1994)
el Canddy dsyi0 byl a3 Ve ol w5,

oLS g5y Sl Jobo jo (uilisl jliide aS ol L ol
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Ol a5 A (g 0y93 Sl g Sl e g 92 )05 0
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Sl @l el bady) drwg o 39)00 Jlinl xix e
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mddyy &S WS D CusBge ) LI (1989; Ram et al., 1995
me @30 0395 ohgt e polis 5 Ol a8 L olS sl
BF e SBl e ey chale il sl wisd
oiwl;8l (Prasertsak & Fukai, 1997; Saneoka et al., 2004)
Ahmadian et al., 2011; ) bwg s (il Cdlaio o
Hammoda, 2001; Al-Karaki et al., 1996; Wang, 2000;
S glea 1y ol g cal ord 5155 50 (El-Tayeb, 2006
sebaie 4 Wil o i cod bl oAb e (S pulSe
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Table 5- Means comparison of mineral elements concentration of coriander under water stress and harvesting times

(e ';;d”s'ﬁn) o (22 43) by (w2,3) yund (we,3) Oj9 s s
(:gl;?)l Potassium (%) Phosphorus (%) Nitrogen (%) Treatment
s P ":m‘
Drought stress
2.528a 2.239¢c 0.458¢c 2.062¢ A)M oS
High stress
2.282b 3.082b 0.569b 2.301b e A
Low stress
1.167¢ 3.622a 0.772a 2.660a o g
No stress
Cudld g Jol o
Harvest stages
1.960a 3.249a 0.671a 2.483a 2 J“ﬁ,
Before flowering
1.937a 2911b 0.578b 2.314b JME.
Flowering
g3l
1.844a 2.783¢ 0.550c 2.226¢ 5 A”
After flowering

(DS 0) cansl 5SSl (glasals win 903l ol 3 o ixe B3] pie | (Sl eio ya clp g i yb 1 S jde By
* Similar letters in each column are not significantly different based on Duncan Multiple Range test (p<0.05).
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Table 6- Means comparison of interactions effect of mineral elements concentration in coriander under water stress and
harvesting times

ernefofelon (o) gty (303) i (30,9) 330 o
(:glg_lll)l Potassium (%) Phosphorus (%) Nitrogen (%) Treatment
231a 2.57f 0.54¢ 221d* B S
Before flowering
2.38a 2.15¢ 0.43f 2.04e P i 23
Flowering High stress
2.26ab 2.00h 0.41f 1.94f P
After flowering
2.41b 3.24d 0.64d 2.43¢ 5 S
Before flowering
A5 Mo yiis
2.26b 3.06¢ 0.54¢ 2.28d o O
Flowering Low stress
‘)
2.18b 2.95¢ 0.52¢ 2.19d (P S e
After flowering
1.24bc 3.94a 0.83a 281a B S
Before flowering
1.17¢ 3.53b 0.76b 2.62b 8 oS opk
Flowering No stress
A5 5
1.09d 3.40¢ 0.72¢ 2.55b et Jlin
After flowering

(DS 0) sl 5SSy (glaels win 903l bl o ixe B3] pic | (S s5o ya clp g gt yb 0 S jide By %
* Similar letters in each column are not significantly different based on Duncan Multiple Range test (p<0.05).
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Table 1-Regional meteorological records of study site during the growing season

)Si ) Croke Lhwl  pdged Culgd))
26- 31 December January February March  April May
(7c) &yl daps 5Sike  Min. -4.5 -2.43 -0.17 3.87 8.87 14.11
Mean of temperature (°c) Max. 12.8 14.03 12.11 19.51 24.19 31.14
Lnishe) S0 0 19.4 50.7 145 33 0.2

Rainfall (mm)
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Table 2- Ecotypes for population of each province

Sample Sub- Sample Sub- Sample Sub-
Number p . Populations No. . Populations No. . Populations
opulations [Ecotypes . Populations  /Ecotypes Populations /Ecotypes
e e focumr T B iy 0T b [BCaron 25
“9 BaadsST o bowss) O oS
1 Fars Sarvestan 18 Kerman Kooh-banan 35 Semnan Shahmirzad
2 Fars Sepidan 19 Kerman Mahan 36 Semnan Sorkheh
3 Fars Sivand 20 Kerman Ravar 37 Semnan Ivanaki
4 Fars Estahban 21 Kerman Rafsanjan 38 Semnan Kalateh
5 Yazd Ardekan 22 Kerman Sirjan 39 Kh'-Shomali Esfarayen
6 Yazd Bafq 23 Kerman Zarand 40 Kh-Shomali Shirvan
7 Yazd Sadoq 24 Kh’-Jonoubi Qaen 41 Kh-Shomali Bojnord
8 Yazd Khatam 25 Kh-Jonoubi ~ Nahbandan 42 Kh-Shomali Baneh
9 Yazd Sadroea 26 Kh-Jonoubi Birjand 43 Kh’-Razavi Gonabad
10 Golestan Maraveh-Tapeh 27 Kh-Jonoubi Sarayan 44 Kh-Razavi Ferdows
11 Golestan Jat 28 Kh-Jonoubi Darmian 45 Kh-Razavi Torbat-Heidareh
12 Golestan Ag-Qala 29 Esfahan Feridan 46 Kh-Razavi Torbat-Jam
13 Golestan Gonbad 30 Esfahan Semirom 47 Kh-Razavi Kashmar
14 Kerman Baft 31 Esfahan Ardestan 48 Kh-Razavi Taybad
15 Kerman Bardsir 32 Esfahan Naien 49 Kh-Razavi Bardsekan
16 Kerman Chatrood 33 Esfahan Khansar
17 Kerman Joopar 34 Esfahan Natanz
*Kh: Khorasan
Cow g gl Excel, lal38l o5 b Giolosl 5l Jols (claodly (g bl 4550
3 S99 o9l SeaSa Lo Sike auwlie g Mstat-C 4 SAS
4-“!3-.! JJ J:"? alaas

i) o Hlie 5 S i by 425 ol

ol oS Jb )0 05 gy 53y lawd Cio (gl cails Fu )l o
o oyl b 5l gy e OS] CeST g cudlS o, ol
(Y Jeds) Wl oyl

0525 03 (2l 3590 Olhuo (il yly 4o Y Jgu
Table 3- Analysis of variance, for the measured traits in cumin

A plol dspd ey Jlois] e

- o dlas Al dlaxs Gl o3 5 oasls
5 s 20l - ! O YR . ; s
Ol pts 2ilio &3l a9 );:ea 1000 So59)gws &> :,S_J.a.c o5 .:)SJ:QS Cwils
SO.V. g Umbel per o send Biological Seed yield Straw yield Harvest
plant P ; yield index
umbel weight
. i'fﬁf 2 1055™ 175" 01 20946.7™ 6181™ 4774 7.6
eplication
SC“fK Gd)l’t 4 769™  111.8°°  055°  301047.9°  187531.7°° 321343 ° 126
owing date
I\L/ISL? Lt 8 712 57 0.12 14985.2 11226.9 2687 26
ain error
E*‘ij' 8 34.4™ 515™ 02 1475173 96959.8 *° 23089.7 % 75°%
cotype
oS XS ol n n
Sowing 32 86.1 ** 66°  007™ 868157 * 42057 12265.3 ** 77°%
datexecotype
E;C); ;r“:; 80 325 35 0.07 244593 9470.7 3412 241
Ul

Msime e g 7y 9 S5 Jlain] grdaw j3 )15 dxe b ey NS g % e
** * and ns: are significant at 1 and 5 probability levels and non-significant, respectively.
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Table 4- Comparison of different traits for different ecotypes of cumin and different planting dates

3, Slos
) o aSas 1y s Shos Seiglom Sl
OBl 0 54ls) PeSNRS) “;9];,) 2 ojy  palla sl Treatment
(F)ewdlsy (jusa (oo oot (es) e e Sy 5
Harvest Straw s )d ield (o 1000-seed Seed per  Umbel per
index (%) i eed yie Biological weight (g) umbel plant
yleld_1 (kg.ha™) iold
(kg:na’) (k)g/; ha)
* [A)
58.6° 388.9° 524.9°¢ 908.2 ¢ 2.88° 11.9° 2547 <2
25" Dec
63.5° 361.6° 662.5® 1024.1° 2.87° 16.9° 21.2° Q;f’;
an
cusls @)U
. . . B o 3
63.7° 357.2° 633.8° 1036.2° 3.00%® 16.0° 239° o Planting
24" Jan date
o ¥
62.8° 370.1° 641.1° 1053.6° 3.22° 16.3* 21.7° i
8" Feb
63.4° 441.7° 758.6° 1204.1° 296 16.3° 234° *;f‘" 8
23" Feb.
62.8% 384.1°% 652.4"% 1026.6 * 2.99 % 1532 21.3° e
Semnan
61.8° 342.0°¢ 519.8 ¢ 904.3 ¢ 3.20° 15.1% 21.3° ;“)b
ars
62.0° 383.4 % 649.5 1032.3 % 3.00 % 16.0° 23.6° >
Yazd
63.5° 383.3% 6415 1043.4 % 2.98® 16.6° 22.8° ©
Golestan
a c cd be ab a a 69‘5) uL"‘P ‘f“";‘
63.4 338.7 591.9 980.0 2.89 14.8 243 )
Khorasan-Razavi Ecotype
61.8° 4153 ® 729.9 % 1156.0 297%® 156 24.6° o plul i
Khorasan-Shomali
. . i bl
62.8 % 365.6 ™ 609.3 < 996.6 2.76° 15.1° 21.3° s ol )
Khorasan-Jonoubi
. . ol
62.0° 374.5% 606.2 <4 1025.3 % 3.03%® 15.0° 23.7° e
Esfahan
b
61.7° 468.2° 797.1° 1242.7° 3.03% 16.0° 252° ol
Kerman

(PS1+0) 13k o (S5 (g0l bl 2 Jlasine ()lel M pae (glgS S nte B> Sy JBlis il Sy (gl g A5 plondl oo pgbots Jle o (gl oSilio duglio
* Means comparison carried out separately for each factor, and based on HSD Test having asimilar letter for each trait, shows non-significant
differences.
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Tables 5- Correlation coefficients of yield components in cumin
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Table 6- Interaction of different sowing dates and ecotypes on the yield and different agronomic traits in cumin

uaju 5,5es 5,5des . . . . ;T
Cdlsy ol 5 ,Sles ) . s fin s A5 dlass i lass Treatment
) Straw b Sjgey  SRIFoks L Gy
. yield Seed Biological 1000-seed Soed 2 U b'l) S S o,
Havest  (ighaty — Yield yield weight (gr) ~ >6eC Per - L mbe’ per T - e
index : (kg.ha) (kg.ha?) umbel plant Ecotype Sowing date
(%0)
56.11 4772 6393 1116.5*¢ 2.84® 11.6 %% 23.5 * 1
59.6% 320.9%F  440.8¢h 768.4 °% 3.19% 9.10° 21.8% 2
59.8 256.5° 337.71 633.9° 291%® 13.4 ¢ 307 3
60.0 ¢ 441.1%f 624.9° 1065.9*¢ 3.02% 11.8 % 29.5% 4
58.7% 342.8%F 462.6 ™ 805.4 ¢ 2.70% 10.8 % 14.0° 5
58.8 1 352.0%"  471.8¢ 791.7%¢ 2.72% 13.15¢ 2.6® 6 @30
58.5¢8hi 462.8%° 627.1% 1000.4 > 2.60° 11.5% 24.0% 7 25" Dec.
56.9M 403.0"F  5623% 965.3%¢ 2.95%® 15.0*¢ 30.0® 8
59.0° 443.6%F 557241 1026.6°° 2,98 10.8 % 323 9
61.7°" 422.4°T 747.3%¢ 1104.5%° 2.99%® 16.7%¢ 2287 1
61.5% 283.9¢f 367.9 M 724.6% 2,992 16.0*¢ 20.5%® 2
63.4%¢ 352.1%F 619.9 ¢ 998.3 ¢ 2.73% 17.1*¢ 223® 3
64.9*¢ 4134 694.9°" 1157.0¢ 276%™ 204° 229® 4
64.0°" 33657 602.4° 938.9¢ 2.89% 16.4 >4 231 5 v
63.9°¢ 408.1°7  920.5%° 1324.1° 2.87°% 16.0 ¢ 19.4 % 6 o Jan.
63.2%¢ 265.5° 46121 726.7% 2.73% 163 %4 17.7° 7
65.7% 327.9%F 569.7% 910.9%¢ 2.95% 15.5 % 225® 8
63.4%¢ 444 8%F 979.2% 1331.5% 2.89% 18.1 2 19.5% 9
68.5° 267.9 % 561.9% 829.9°° 3.12% 16.6*¢ 17.8° 1
61.5% 356.95f 518.04 9542 5¢ 3.15% 17.3%4 255%® 2
64.2%¢ 39475t 784.1°%F 1178.6*¢ 3.07% 16.5%¢ 223% 3
64.1%F 291.7% 51334 805.0%¢ 3.00% 14.6%° 236 4
644+ 3513 670.7™ 1197*¢ 277 15.6*° 39.0° 5 b
62.9°¢ 491.1*  812.0*¢ 1258.1*¢ 2.95% 17.0*4 202 6 o
65.1%  3069°T  5g7.3¢ 1091.8 278 15.6%¢ 14.8° 7 247 Jan.
60.6" 339.7%F 529.5% 869.2 ¢ 3.33%® 13.7%¢ 203 ® 8
62.1%" 4149 726.8%¢ 1141.7%° 2.79% 17.0%¢ 227 9
64.6%9 408.5°T  721.5°¢ 1145.8%° 2.94%® 15.1%° 24.6% 1
63.4%¢ 299.0f 525.041 824.0°%° 3.62° 16.8%¢ 17.2° 2
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63.6%¢ 318.9%F 594.2¢ 957.3%¢ 3.24%® 20.4° 14.0° 4
64.9%4 318.85f 615.7° 934.6°¢ 3.07% 15.7%4 205 5
61.6""  3948™"  717.6"¢ 1248.3%¢ 3.45% 16.5%¢ 224" 6 oo ¥
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63.2%¢ 449.4%f 747.2%8 1250.1*¢ 3.05% 16.1%¢ 21.6% 2
62.5¢ 462.1%¢ 77528 1168.7%¢ 3.02%® 17.2%4 202 ® 3
64.7%4 451.4*"  780.1%¢ 1231.5%¢ 2.89% 15.6*¢ 23.9%® 4
64.9%4 34425 608.1¢" 1024.2°¢ 3.04% 15.2%¢ 249 5
61.8°" 43057 727.3%¢ 1157.8%° 2.84% 15.7%4 202 6 il
63.8%¢ 402.1%F  720.0%¢ 1122.1%¢ 2.84% 15.6%¢ 27.8% 7 23 Feb
63.8%¢ 469.8%¢  810.0*° 1303.9%¢ 2.83%® 16.5%4 253® 8 eo-
62.9%¢ 621.0° 1067.4° 1641.9° 3.07% 18.4 % 19.8% 9
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* Means that have a similar letter in each column show non-significant differences based on HSD Test.
1: Semnan; 2: Fars; 3: Yazd; 4: Golestan; 5: Khorasan-Razavi; 6: Khorasan-Shomali; 7: Khorasan-Jonoubi; 8: Esfahan; 9: Kerman)
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Fig. 1- Biological, seed and straw yield values of cumin in different sowing dates
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Means that have asimilar letter show non-significant differences, based on HSD Test.
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Means that have asimilar letter show non-significant differences, based on HSD Test.
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Table 2- The result of variance analysis for root length, colonization percentage and water use efficiency (grain yield) of corn
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Fig. 1- Effect of mycorrhizae inoculation on grain yield of corn
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* Means with the same letter(s) have not significantly difference based on Duncan’s test (p<0.05).
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Fig. 2- Effect of irrigation levels (based on water requirement (%) on grain yield of corn
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* Means with the same letter(s) have not significantly difference based on Duncan'’s test (p<0.05).
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Fig. 1- The effect of drought stress and salicylic asid concentration interaction on relative water content of wheat flag leaf
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Table 3- Mean of yield and yield components of wheat affected by Salicylic acid and drought stress
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S.M. Seyedi!, P. Rezvani Moghaddam?”, R. Shahriari?, M. Azad® and L. Jafari*
Submitted: 28-06-2011
Accepted: 11-11-2011

Abstract

In order to evaluate the allelopathic potential of sunflower (Helianthus annus L.) organs on germination and
growth of dodder (Cuscuta compestris L.), series studies were conducted in three separate experiments; as
factorial based on Completely Randomized Design (CRD) with three replications for each experiments. First
experiment was conducted in petri dishes and consisted of sunflower organs at four levels (root, stem, leaf and
total plant without inflorescence) and their aqueous extract concentrations at 11 levels (0, 1, 2, 3,4, 5,6,7, 8,9
and 10%). Second experiment was conducted in pots and factors were include of sunflower organs at four levels
(root, stem, leaf and total plant without inflorescence) and their aqueous extract concentrations at five levels (0,
2.5, 5, 7.5 and 10%). Third experiment was sunflower organs at four levels (root, stem, leaf and total plant
without inflorescence) and decay durations at 8 levels (0, 15, 30, 45, 60, 75 and 90 days decay and control). In
three experiments, dry weight and length of seedling, number of abnormal seedlings, percentage and rate of
dodder germination were examined. Results of three experiments showed that leaf and stem in comparison with
other sunflower organs had more allelopatic effects on mentioned traits of dodder. In addition, sunflower organs
had more allelopatic effects on percentage and rate of germination and percentage and rate of emergence in
compared with other studied traits.
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Intercropping wheat (Triticum aestivum L.) with canola (Brassica napus L.) and
their effects on yield, yield components, weed density and diversity

A. Koocheki®, F. Fallahpour?", S. Khorramdel®and L. Jafari*
Submitted: 28-06-2011
Accepted: 11-11-2011

Abstract

In order to evaluate the effects of yield and yield components and weed diversity and density in row
intercropping for wheat and canola, a field experiment was conducted based on a complete randomized block
design with three replications at the Agricultural Research Station of Ferdowsi University of Mashhad, Iran
during two growing seasons of 2008-2009 and 2009-2010. Treatments included four patterns of row
intercropping of wheat and canola (one row of wheat + one row of canola (1:1), two rows of wheat + two rows
of canola (2:2), three rows of wheat + three rows of canola (3:3) and four rows of wheat + four rows of canola
(4:4)) and their monoculture. Results indicated that the row intercropping patterns affected weed dry matter and
Shannon index. The maximum and the minimum weed dry matter were observed in monoculture of wheat and
3:3 of wheat and canola, respectively. The highest and the lowest relative frequency were obtained for common
Knotgrass (Polygonum avicular L.) and flixweed (Descurainia sophia L.) with 42.86 and 3.57, respectively. The
maximum values of Shannon index were observed in monoculture as the highest and the lowest Shannon index
were obtained in monoculture of wheat (with 0.86%) and 2:2 combinations of wheat and canola (with 0.66%).
The highest biological yield and grain yield were obtained in monoculture and then 3:3 pattern of wheat
(12894.47 and 4230.72 kg.ha* for biological yield and grain yield, respectively) and canola (9231.07 and
3333.49 kg.ha™ for biological yield and grain yield, respectively). The highest amount of wheat and canola
harvest index were observed in 1:1 and 4:4 patterns with 58.34 and 53%, respectively. Row intercropping of
wheat with canola improved crop diversity and decreased number of weed species, density and population. In
general, combination of three rows of wheat and three rows of canola was the most promising intercropping
treatment.
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Effects of different amounts of nitrogen and plant density on yield, yield
components and seed oil percentage of pumpkin (Cucurbita pepo L.)
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Submitted: 21-07-2011
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Abstract

In order to study the effects of different amounts of nitrogen and plant density on yield, yield components
and seed oil percentage of Pumpkin (Cucurbita pepo L.) an experiment was conducted as split plot based on
randomized complete block design with two factors and three replications at Agricultural Research Field Station
of Ferdowsi University of Mashhad, Iran, durlng growing season 2010-2011, The main factor nitrogen fertilizer
included three levels 150, 250 and 350 kg.ha*and the subfactor plant density, included three levels 2.5, 1.25 and
0.62 plant.m™ Test results showed that nitrogen fertilizer had no significant effect on fruit yield and 1000 seed
weight, but plant density had significant effect on Pumpkin yield. Between different densities 2.5 plant.m? was
significantly |ncreased seed yield and fruit yield. The interaction results showed that 250 kg of nltrogen /ha in
density 2.5 plant m2 achieved the highest seed yield. Also the highest oil percentage and oil yield was in density
1.25 plant.m™ These results indicated that, the optimal amount of fertilizer was 250 kg of N.ha, which achieved
the highest seed and oil yield in pumpkin. Plant density lower than 1 plant.m?did not had significant effect on
yield improvement.
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Study of competition ability of amaranth (Amaranthus spp.) and mung bean
(Vigna radiata L.) in intercropping system by using competition indices
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Abstract

In order to study the competition ability of amaranth and mungbean in fodder intercropping system under
different crop residue management, a field experiment was conducted at two seasons (first planting of wheat and
then intercropping management) in Agricultural Faculty of Shahid Chamran University of Ahvaz during growing
season of 2010-2011. The experimental design was split plot based on randomized complete block design with
three replications. Three crop residue managements were in main plot and five planting ratios were in sub-plot.
Eight indices of the competition abilities were measured. The results showed that the highest intercropping
fodder yield (1347.6 g.m®) and LER (1.27) were obtained in residue incorporated and 50% planting ratio of each
crop. Residue burning increased variation of CR, reduced RLO and RCI and also, had the highest RYL. In
higher planting ratio, the aggrissivity of amaranth was more than mung bean. In treatments with highest forage
yield, amaranth and mungbean were dominant and non-dominant crops, respectively. In conclusion, amaranth
was more influenced by residue management methods and planting ratios than mung bean and also, its
competition ability had more variation in compared by mung bean.
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The effects of vermicompost and chemical fertilizers on yield and yield
components of marshmallow (Altheae officinalis L.)
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Abstract

In order to investigate the effects of vermicompost and chemical fertilizers on growth characteristics, yield
and yield components of marshmallow (Altheaeofficinalis L.), a field experiment was conducted as factorial
layout based on a randomized complete block design with three replications at Faculty of Agriculture, Ferdowsi
University of Mashhad, Iran, during growing season of 2012. Experimental treatments were designed based on 3
levels of vermicompost (0, 5 and 10 t ha™) and 5 levels of nitrogen fertilizer (0, 25, 50, 75 and 100% of 200 kg N
ha™). Results indicated that applied vermicompost had significant effects on increasing leaf area, flower weight
per plant and grain yield of marshmallow. Flower weight per plant and grain yield of marshmallow was
increased by 2 to 3 times by applying vermicompost at 10 t. ha™, as compared to control treatment. In addition,
nitrogen fertilizer had a significant effect on increasing flower weight per plant and grain, mucilage and oil
yields of marshmallow. It seems that applying vermicompost can be suitable strategy in reducing the problems
caused by excessive using of chemical fertilizers.
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Evaluation of integrated impact of sulfur and Thiobacillus on qualitative and
morphological characteristics of safflower (CarthamustinctoriusL.)
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Abstract

Considering high alkalinity of Iranian soils and lack of availability of some nutrients in those conditions,
sulfur consumption is one approach to increase the availability of insoluble nutrients especially in calcareous and
alkaline soils. Effectiveness of sulfur depends on activity of sulfur oxidizing bacteria especially Thiobacillus
genus (T). In order to study the qualitative yield and morphological characteristics of safflower
(Carthamustinctorius L.), a field experiment was carried out as factorial layout based on a randomized complete
block design with three replications at the Agricultural Research Station, College of Agriculture, Birjand
University during growing season 2010-2011. Treatments were including four sulfur levels (0, 300, 400 and 500
kg.ha™) and four levels of Thiobacillus (0, 1, 2 and 3 kg.ha™* per 100 kg.ha™ organic sulfur). Studied traits were
height and diameter of stems and qualitative characteristics of safflower such as protein and oil contents in seed
and sulfur and phosphorus concentrations in leaf. Results showed that the effect of sulfur and biosulfur with
Thiobacillusas a biofertilizer and their interaction effects were significant (p<0.01) on oil and protein contents of
seed, phosphorus and sulfur concentrations of leaf, and also on height and stem diameter of safflower. The
highest seed protein content was observed in 500 kg.hasulfur with 20.4% and the lowest was for control plots
with 17.1%. The minimum oil content was recorded in control plots (18.7%) and the highest improvement
compared to control was obtained in 500 kg.hasulfur with 26%. The highest height and stem diameter of
safflower were observed in 400 and 500 kg.ha*sulfur with 3 kg.ha’Thiobacillus. So, it seems that integrated
application of sulfur with Thiobacillus inoculation is an ecological strategy for improving of qualitative and
quantitative growth and producing of oil crops such as safflower.
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Effect of different levels of environmental protection on plant species diversity
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Abstract

Considering the importance of biodiversity conservation and protection assessment activities, the present
filed study was conducted with aim to compare vegetation diversity of two areas with different levels of
protection including Ghorkhod protected area with seasonal grazing and Golestan National Park without grazing,
during spring and summer of 2011. Four replications were selected in each area and a modified Whittaker plot
with four spatial sampling scales was fitted. Results showed that mean species richness had significant
differences between two studied areas. In addition, mean species richness trend between different sampling
scales at two study areas were significantly different. Moreover, plant canopy cover also showed significant
differences between the two studied areas which it was higher in Golestan National Park. However, comparing
the evenness and diversity indices of Shannon, Simpson, Smith-Wilson and Camargo were not different in two
studied areas. For a more detailed review, as well as understanding of the distribution of species, SHE analysis
method was used at species and family levels. Based on the results of distribution pattern in both areas, the study
was followed by a lognormal model. The proportion of the component of the species richness was greater than
component of the evenness. Distribution pattern of plant families followed by log series and lognormal models,
also the proportion of the components of the species richness and evenness on the diversity in families were
almost similar. In general it can be said that the more protection level of Golestan National park were lead to
greater protection of species diversity.
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Evaluation of replacement intercropping of soybean (Glycine max L.) with sweet
basil (Ocimum basilicum L.) and borage (Borago officinalis L.) under weed
infestation
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Abstract

In order to evaluate intercropping of soybean (Glycine max L. cv. JK) with sweet basil (Ocimum basilicum
L.) and borage (Borago officinalis L.) with weed interference, an experiment was performed in randomized
complete block design with 12 treatments and three replications at a field located 10 km of Shirvan during year
of 2011. The treatments were included 75% soybean: 25%sweet basil, 50%soybean: 50% sweet basil, 25%
soybean: 75% sweet basil, 75% soybean: 25% borage, 50% soybean: 50% borage and 25% soybean: 75% borage
under weed infestation, in addition sole cropping of plants under weed control and weed interference.
Intercropped plants had more success in reduction of weed density and biomass compared to monoculture.
Soybean50: sweet basil50, reduced the weed density by 47.95% and 52.9%, and reduced the weed biomass by
68.91% and 61.87% more than sweet basil and soybean pure stand, respectively. Investigation of dry matter
accumulation showed that increasing of plant proportion in intercropping caused increasing of plant dry matter.
The height of soybean and borage was increased in intercropping and weed interference, while the highest height
of sweet basil was observed in monoculture at second harvest. Biological and economical yield of soybean in
intercropping with sweet basil was higher than intercropping with borage. The highest harvest index was related
to 50:50 soybean: sweet basil ratio. In this ratio, the harvest index increased 4.9% compared to soybean
monoculture. Yield of sweet basil and borage decreased with increasing of soybean rows in intercropping. Based
on area-time equivalent ratio, soybean 75% with sweet basil and borage 25% (based on borage seed yield) had
3% and 4% advantage compared to monoculture.
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Date of planting and seeding rate effects on quantitative and qualitative
characteristics of turnip in agro forestry compared to mono cropping systems
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Submitted: 28-04-2011
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Abstract

Agroforestry is one the aspects of sustainable agriculture in which multiple cropping of perennial trees in
mixture with crops guarantees the environmental, economical and social sustainability in rural communities.
High demands for forage in Northern provinces of Iran lead to agroforestry in citrus orchards as a potential mean
for forage production through agroforestry systems. This research was conducted to determine the best planting
date and seeding rate of turnip in agroforestry and mono cropping systems. The treatments were arranged as split
factorial based on a completely randomized block design with three replications. The cropping systems
(agroforestry and mono cropping) were assigned to the main plots and the factorial combinations of planting
dates (March 10™, March 25", and April 9") and seeding rates (1, 2, and 4 kg seed ha™) were randomly assigned
to the subplots. The results of the experiment showed that as the seeding rate increased to 4 kg.ha™, a significant
increase (by 5%) in total forage production was observed in both cropping systems. A decreasing trend in forage
production was observed in latter planting dates for both cropping systems; however, this decrement in mono
cropping was more severe than agroforestry system. In later planting dates the water soluble carbohydrates and
forage dry matter digestibility increased but ADF decreased. The results of this experiment indicated a great
potential for forage production in citrus orchards of the northern provinces of the country through agroforestry
systems.
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Evaluation of some advanced wheat lines (F7) in normal and drought stress
conditions
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Abstract

For assessment of drought stress effects on agro characteristics of 30 lines and 6 wheat cultivars and for
introducing of drought tolerant and susceptible ones one trial were established using split plot base of
randomized complete block design with two replications, main plots were stress and non-stress condition
and sub plots contain 30 lines and six wheat cultivars in the check trial, irrigation the farm was done with the
normal regime, butin stress trial for germination of seeds and one irrigation in Isfand to the end of rooting
the farm was irrigated. Within and end of growth season we measured some agronomic and morphological
characters such as yield and its component, height, peduncle length, and etc. Responses of cultivars under
stress and non-stress conditions were' different, for example drought stress reduced yield. In spite of this
general yield reducing, we found some line, such as 2, 29, 23 had relatively high yield (in tree levels). In
order to final evaluate using Factor Analysis, Principal Component, Cluster Analysis .Factor Analysis indicated
that four important factors accounted for about 80.245 and 79.624 percent of the total variation among traits in
normal and drought stress conditions. With cluster analysis of 36 lines and cultivar using Ward procedure
based on Euclidean distance were grouped in 4 distance cluster.
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Investigation of quantitative and qualitative characteristics of green pea
(Lathyrus sativus L.) and nutrifed millet (Pennisetum sp.) forage in different
cultivation patterns
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Abstract

One of the most effective ways to reach yield stability with low input is increasing diversity through utilizing
intercrops in Agro-ecosystems. A field experiment based on a randomized complete block design with six
treatments and three replications and two crops, green pea and nutrifed millet, was carried out at Research Farm
of Agriculture and Natural Resources of Kerman during growing season 2011-2012. The sole cultivation of
green pea and millet, 25+75, 50+50, 75+50% of substitutional intercrops and mixed cultivation (50:50) of seeds
on each row constituted the experimental treatments. Results showed that all the measured traits including dry
forage yield, land equivalent ratio, acid detergent fiber, neutral detergent fiber, ash and crude protein were
significantly affected by the experimental treatments. The highest dry forage yield was recorded for sole millet,
25% green pea+ 75% millet and 50+ 50 % treatment without significant difference other among them. The
difference between sole crop of green pea with 75% green pea+ 25% millet was not significant for crude protein.
Increasing green pea percentage in intercrop resulted in Neutral detergent fiber reduction. The highest value of
LER obtained from25% green pea+ 75% millet that had no significant difference with that of 50% green pea+
50% millet. Based on the results of this experiment it could be concluded that the intercrop of 50% green pea+
50% millet resulted in increase in the quality and quantity of forage yield.
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Effect of different levels of municipal solid waste compost and nitrogen on some
grain elements concentration of sweet corn (Zea mays L. saccharata) and some
soil properties under Marvdasht climatic conditions
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Abstract

This experiment was conducted in order to study the influence of different levels of municipal solid waste
compost and nitrogen rate on grain quality of sweet corn (Zea mays L. saccharata) and some soil properties
under Marvdasht conditions during growing season of 2008-2009. The experiment was arranged as split plots
based on a randomized complete block design with two factors and three replications. Main plot included five
levels of nitrogen fertilizer (100, 150, 200, 250 and 300 kg N.ha™) and sub plots included four levels of
municipal solid waste compost (10, 20, 30 and 40 t.ha™). The Results showed that the highest fresh ear and grain
yield resulted from application of 200 kg N.ha™ and 40 t.ha™ compost. The grain quality analysis showed that
nitrogen had significant effect on grain nitrogen percent and had not significant effect on grain phosphorus and
nitrogen content. Also, compost had significant effect on grain nitrogen and phosphorus percent but had no
significant effect on grain potassium percent. Soil analysis results showed that effect of compost on organic
matter, EC and pH and interactions between nitrogen and compost were significant only on soil nitrogen,
potassium and phosphorus percent. Nitrogen had no significant effect only on soil nitrogen percent. Also, the
results showed that optimum amount of grain nitrogen and phosphorus percent were gained by using 40 t.ha™
municipal solid waste compost and optimum amount of grain potassium percent was achieved by using 30 t.ha™
municipal solid waste compost. Application of 250 kg N.ha® and 40 t.ha™ municipal solid waste compost
consequences to optimum amount of soil nitrogen and potassium was gained and optimum amount of soil
phosphorus was gained in 150 kg N.ha™ and 40 t.ha™ municipal solid waste compost treatments. In general, to
achieve the optimum growth of this crop in similar soils, application of 250 kg N.ha and 40 t.ha* municipal
solid waste compost treatments could be recommended.
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Effect of water stress and harvesting stages on quantitative and qualitative
yields of coriander (Coriandrum sativum L..)
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Abstract

In order to study the effect of drought stress and harvesting stages on quantitative and qualitative yields of
Coriander (Coriandrum sativum L.) this experiment was conducted on split plot based on a randomized
completely block design with 3 replications in Torbat-e Heydariyeh University, Iran, during growing season of
2010-2011. Treatments were drought stress (in three levels no stress: control and irrigation in 60 and 30
percentage of FC) as main plots and harvesting times (in 3 levels consist of: before flowering, flowering and
after flowering) as sub plots. Results showed that drought stress and harvesting stages had significant affected on
leaf number, height, number of stem, wet and dry weight of plant, SPAD, proline content, carbohydrate content,
essential oil yield and percentage and components of essential oil of coriander. Increasing water stress decreased
yield and its components while enhanced proline and carbohydrate contents. Maximum of essential oil and its
main components (linalool, alpha pentene, gamma terpinene, geranial acetate and camphor) were in low stress
that had significant difference with other stress treatments. Delaying in harvest enhanced yield and its
components and essential oil percentage. Proline content had no significant difference between flowering and
after flowering stages. Therefore, we can suggest low stress of water and harvest at after flowering stage to get
maximum of yield.
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Evaluation of yield and agronomic traits of cumin (Cuminum cyminum L.)
ecotypes in different sowing dates at Kerman region
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Abstract

In order to study the effects of different sowing dates on yield potential of cumin ecotypes and to appoint the
best sowing dates of cumin at Kerman, the present experiment was performed base on RCBD with split plot
arrangement and 3 replications during growing season of 2011-2012. Different sowing dates (25" December, 9™
January, 24™ January, 8" February and 23" February) as main plot, and different cumin ecotypes (Semnan, Fars,
Yazd, Golestan, Khorasan Razavi, Khorasan Shomali, Khorasan Jonoubi, Isfahan and Kerman) were used as sub
plot. Effects of sowing dates were significant on all traits except number of umbel per plant. Most of the
measured characteristics such as 1000-seed weight, biological, seed and straw yields and harvest index were
significant among the different ecotypes. The interaction effects of sowing dates and different ecotypes were also
significant on all traits except 1000-seed weight. Change in rank interaction was seen for some of the ftraits.
According to the results, Kerman ecotype in 23" February showed significantly the best performance in yield
than other ecotypes, so considering to better response of Kerman ecotype to Kerman region, further scientific
study for introducing to the farmers can be recommended in South East of Iran.
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Effects inoculation of mycorhizae species and irrigation levels impacts on
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Abstract

Water deficiency is one of the most important factors for limiting crop yield in arid and semiarid regions.
Symbiosis with a variety of microorganisms in these regions is one of the modern ecological approaches for
sustainable agriculture to reduce damages caused by environmental stresses. Symbiotic of arbuscular
mycorrhizal fungi (AM) with the roots of crops has shown positive effects on agricultural systems. In order to
study the effects of inoculation with two species of mycorrhizal fungi and irrigation levels on root growth criteria
and water use efficiency of corn, an experiment was performed as split plots based on a complete randomized
block design with three replications at the Agricultural Research Station, Ferdowsi University of Mashhad
during growing season of 2008-2009. Treatments included two mycorhizae inoculation (Glomus mosseae and G.
intraradices and control) and four irrigation levels (25, 50, 75 and 100% of water requirement). Grain yield, root
specific length, the percentage of root colonization and water use efficiency based on grain yield of corn were
measured. The results showed that the effect of mycorrhizae inoculation was significant on (p<0.05) root specific
length, grain yield and water use efficiency of corn. Mycorrhizae species had no significant effect on root
colonization percentage of corn. Different irrigation levels had significant effect on grain yield, special length
root, the percentage of root colonization, and water use efficiency of corn (p<0.05). Generally, the results
showed that mycorrhizae inoculation in water deficiency conditions, can increase the uptake of water and
nutrients by developing the root and increasing the absorbing surface. In this way, not only the plant tolerance
against the water deficiency increases, but also more yield will be produced for a specific value of water, which
means the water use efficiency increases. Furthermore, the use of water will be decreased.
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Abstract

To evaluate the response of wheat to drought stress and salicylic acid, this field experiment was carried out at
the Experimental Farm of College of Agriculture, University of Shahid Bahonar Kerman, Iran in 2011-2012, in a
split-plot arrangement using completely randomized block design with four replications. Main plot was irrigation
(normal irrigation and cut off at flowering) and sub plot was salicylic acid (0, 0.1 and 0.5 mM). The results of
analysis of variance showed that drought stress significantly reduced relative water content (35%), fertile spikes
per m? (10%), grain per spike (25%), 1000 grain weight (30%), grain yield (65%) and biological yield (40%).
Results also showed that drought stress increased electrolyte leakage (55%) as well as proline contentof flag leaf
(60%). In contrast, salicylic acid significantly increased relative water content, grain yield, biological yield as
well as proline content of flag leaf and also reduced electrolyte leakage. However, the effect of 0.5 mM was
more pronounced. Therefore, it is concluded that seed treatment with salicylic acid may promote resistance of
wheat under drought conditions via maintaining cellular membrane integrity and increasing proline content.
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