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Table 1. Physical and chemical analysis of soil at Gonbad Kavoos and Sari regions.

Parameters Unit Sari Gonbad Kavoos
Electrical Conductivity (EC) dS/m 1.013 0.72
pH - 7.66 8.02
Total Nitrogen (N) % 0.18 0.09
Organic Mater % 3.15 1.52
Potassium mg/kg 140 363
Phosphorus mg/kg 11.6 11.0

. . Si-C-L
Soil Texture - Si-L19-58-23 33-58-9
Depth of sampling cm 0-30 0-30

AVAY-AY (o1y5 Il )3 (g 5 (gl aniS ol eud (2lsp 9 ©F (S S 19 ¥ oo

Table 2. Weather charactristics in Gonbad Kavoos and Sari regions during growing seasons of 2013-2014.

Temperature Sunny Hours Rainfall(mm) Relative Humidity Evaporation )mm(
Months mean(*C) Mean(%o)

Gonbad Sari Gonbad Sari Gonbad Sari Gonbad Sari Gonbad Sari

Kavoos Kavoos Kavoos Kavoos Kavoos
October 23.03 21.75 214.05 176.7 443 2238 61 78 112.9 98.9
November 15.8 15.25 164.4 137.5 15.5 99 68 81 50.5 525
December 10.85 11.05 124.3 136.6 70.8 85.6 73 80.25 28.8 31
January 7.2 7.75 163.9 162 6.5 6.5 71 77.75 23.7 26.7
February 6.5 6.85 168.1 149 25.7 36.8 74 78.25 25.9 28.6
March 10.75 10.35 123.8 113.2 46.8 27.9 76.5 78.25 43.3 53.4
April 10.8 14.45 227.8 213.2 55.4 50.5 725 76.5 77.3 89.2
May 22.85 21.75 255.5 222.2 28.4 5.3 61.5 72 147.1 147
Total 107.8 109.2 1441.6 1310.4 2934 535.45 557.5 622 509.5 527.3
mean 13.46 13.65 180.2 163.8 36.68 66.93 69.69 77.75 63.69 65.91
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Table 3. Hartley Fmax homogeneity of variance test.

Ms. Weight Density Riche Species Diversity Uniformity Dominance

total Margalef Menhinick Simpson Shannon- Berger- Simpson Shannon Simpson
Wiener Parker

Ms, 0.72 4274306 0.97 0.059 0.0228 0.59 0.044 0.0266 0.019 0.023 0.0194

(Gonbad

Kavoos)

Ms, 0.75 343021.32 1.186 0.0925 0.061 1.243 0.053 0.0172 0.0137 0.0121 0.0137

(Sari)

Fs 1.028™ 1.246™ 1.22™ 1.568™ 2.675™ 2.106™ 1.205"™ 1.547" 1.38™ 1.9m 1.42™

Ft 3.04 3.04 3.04 3.04 3.04 3.04 3.04 3.04 3.04 3.04 3.04
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Table 4. Weed population in the garlic and peas intercropping fields of Gonbad Kvoos and Sari.

Gonbad Kavoos Sari

Name Scientific Name Family Photosynthesis Cycle )kierls:qyz( Relative Abundance(%) (5:::32) Relative Abundance(s6)
Drug fumitory Fumaria officinalis L. Papaveraceae Cs 9.50 21.16 - -
Common knotgrass Polygonum avicular L. Polygonaceae Cs 23.60 53.00 - -
Oat Wild Avena sterilis L. Poaceae Cs 8.22 18.20 - -
Wildmustard Sinapis nigra L. Brassicaceae Cs 2.07 4.40 - -
Turnipweed Rapistrum rugosum L. Brassicaceae Cs - - 1.5 55
Shepherds-purse Capsella bursa pastoris L. o Cs - - 13.03 48.2

Flix weed Descurainia sophia L. oo Cs - - 1 3.7
Yellow sweet clover Melilotus officinalis L. Fabaceae Cs - - 1 3.7

Sweet wormwood Artemisia annua L. Astaraceae Cs - - 0.8 2.97
Common sowthistle Sonchus oleraceus L. o Cs - - 1.72 6.37
Horseweed Conyza stricta L. o Cs - - 1.7 6.3

Rough corn bedstraw Galium tricornutum L. Rubiaceae Cs - - 2.7 9.96

Persian speedwell. Veronica persica L. Scrophulariaceae Cs - - 259 9.6

Others - - - 1.50 3.24 1 3.7
Total - - - 44.89 100 27.04 100

(99 g (5l (e 93 50 (S y8 2955 b e bglive CullS 5 5 aglacile wd; Lt Ll § 0395 Cum oS Slarye (ke 0 Jgi>
Table 5. Mean squares of weed density, biomass and growth indices in the garlic and peas intercropping in Sari and Gonbad Kavoos regions.
Source of Variation df Biomass Density Richness Species Diversity Uniformity Dominance
Menhinick Margalef Total. Berger-Parker Shannon-Wiener Simpson Shannon Simpson Simpson

Place 1 ##11360659.63 71009.72 1.337 2.997 31.137 0.005™ 0.36™ 1.67™ 0.017™ 0.02" 0.0067™
Error (a) 4 174582.22" " 97.34 0.009" 0.017" 0.35™ 0.007" 0.017" 0.431% 0.002" 0.006" 0.002"
Intercropping (B) 8 1439462.2%% #269.38 0.034™ 0.048™ 0.46™ 0.04" 0.086™ 1.18 0.023™ 0.028™ 0.028
AxB 8 " 1084517.26 ##134.44 0.027™ 0.037™ 0.46™ 0.055" 0.107" 1.64" 0.049" 0.046™ 0.049™
Error 32 152634.98 101.63 0.2 0.052 0.62 0.0187 0.046 0.488 0.0175 0.015 0.085
CV (%) - 24.089 24.089 23.54 20.8 16.58 25.02 19.22 24.74 18.21 20.59 23.42

% k% g
¢ ]

Significant at 0.05 and 0.01 and non-significant difference, respectively.
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Figure 1. linteraction between planting pattern and location on weed biomass in garlic (G) and peas (P) intercropping
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Figure 2. The interaction between planting pattern and location on weed density in garlic (G) and Peas (P) intercropping.
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Figure 3. The interaction between planting pattern and location on weed diversity (Simpson Index) in garlic (G) and peas (P)
intercropping.
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Figure 4. The interaction between planting pattern and location on weed diversity (Shannon Wiener Index) in garlic (G) and
peas (P) intercropping.
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Figure 5. The interaction between planting pattern and location on weed diversity (Berger-Parker Index) in garlic (G) and

peas (P) intercropping.
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Figure 6. The interaction between planting pattern and place on the same weed (Shannon Index) in garlic (G) with peas (P)

intercropping.
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Figure 7. The interaction between planting pattern and location on the dominant weeds (Simpson Index) in garlic (G) with
peas (P) intercropping.
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Abstract

This study was conducted as intercropping of garlic and peas to assess the diversity, bio-mass, and population of weeds
in two regions of Gonbad Kavoos and Sari during autumn 2013. The experiment was implemented in a randomized
complete blocks design with three replications in both regions. Different combinations of intercropping were considered
in nine levels of garlic and peas pure cultures, replacement intercropping of 75:25, 50:50, 25:75%, and additive
intercropping of 100+25, 100+50, 100+75, 100+100 for garlic and peas. Results showed that the average biomass value
of weeds in Sari (2080.5 gm) was greater than in Gonbad region. However, a higher weed density (44.88 m) was
observed in Gonbad. The highest levels of biomass (3387.3 gm?) and density (61.83 m?) of weeds were measured for
garlic pure culture in Sari and the intercropping replacement of 75% peas:25% garlic in Gonbad Kavoos. Mean value of
Margalef species richness index, Menhinick index, and Shannon-Wiener diversity index were calculated as 1.33, 1.01,
and 1.96 in Sari, respectively, which were higher than 0.86, 0.7, and 1.03 in Gonbad. By contrast, the Simpson's
dominance index (0.63) for peas pure culture and Shannon-Wiener evenness index (0.89) to replacement intercropping
of 75% peas: 25% garlic were greater in Gonbad Kavoos. Berger-Prager diversity index (0.77) for pure garlic culture,
and both Shannon diversity (1.42) and Simpson's diversity (3.94) indices for replacement intercropping of 75% peas:
25% garlic were greater in Sari. There was a difference between the two regions in terms of climatic and edaphic
characteristics which resulted differences in weed diversity indices, intercropping increased diversity while reducing
dominance as compared to the monoculture cropping system in both regions.
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