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Table 1- Some physical and chemical properties of field’s soil
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Texture Ca (ppm (%)) EC (dS.m™) pH N (%) Mg (ppm) Organic carbon (%) (cr[;)
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2- Photosynthesis active radiation
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Table 4- Analysis of variance (mean of squares) for land equivalent ratio in the pearl millet and peanut intercropping

i e
S.0.V

G4y oy Syl ¢ S

S

Replication

S s
p

i slacle (g
w

iz, o Jolsd

S
PxW
PxS
S xW

PxWxS
s
Error

Coefficient Variation (%)

d.f LER
2 0.018"
1 2.035"
2 0.044™
1 0.006™
2 0.026"
1 0.069™
2 0.013™
2 0.016™
22 0.005

5.41

b e Moy gz w4 JB dxe g I3 dme BB 3 pae Cus g K g * S
ns, * and **: Non-significant at 5% and 1% probability levels, respectively.
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Table 5- Mean comparisons of the mean interactions (planting ratioxWeedingxdensity) on the changes in the amount of
sodium, magnesium nitrogen and carbon in the mixture of pearl millet and peanut

o ol 2 e oS Ojor
Treatment Ca Mg C N
MW,D, 0.017- 1.90028¢ 0.487°f 4.87%
M;W,D; 0.0279"s 1.855°¢% 0.506° 5.04
M,W,D; 0.034°% 1.926°% 0.930% 9.29%
PW,D; 0.035° 1.88820cd 0.877%® 8.47™
MW,D, 0.044% 1.916°* 0.423 4.72°
M;W,D, 0.026" 1.873%cde 0.336%" 3.36"
M,W,D; 0.025" 1.87g2bede 0.885® 8.06%
PW,D;, 0.029%" 1.933%° 0.881%® 8.80%
MW,D, 0.033°% 1.944% 0.181! 1.81°
M;W,D; 0.0279" 1.756' 0.292" 2.91
M,W,D; 0.026"k 1.907%% 0.760% 5.73f
PW,D; 0.034%¢ 1.876%°¢ 0.919° 9.63%
M W,D, 0.023% 1.87g2bede 0.340%" 3.39"
M; WD, 0.033°% 1.788°" 0.682¢ 6.81°
M,W,D, 0.041% 1.926°% 0.713¢ 9.47°
PW,D, 0.024% 1.8632bcde 0.934% 9.62°
MW, D, 0.015' 1.935%% 0.278" 5.00
M, W,D, 0.039° 1.952° 0.477° 4.76°
M,W,D, 0.028" 1.89920¢ 0.8574 4.86'
PW,D, 0.031%f 1.850°¢% 0.786™ 7.31%
MW.D, 0.031%f 1.839¢df 0.389%" 3.88"
M, W,D, 0.030°%% 1.806%" 0.328%" 3.31M
M,W,D, 0.017' 1.911%>¢ 0.8433%¢ 8.10«
PW,D, 0.042% 1.8872bede 0.882% 8.59%

Wo g Wi Wy ejpbl (ol s« uejpbl aoys 100 +0p550 s )3 100 ¢ wojplsl 00 50 + 5] 2myd 50 5,1 (s S s jias Py g P3 P2 Py
soslo 50 540 dacis, o Joolsp it Do g Dy 5,0 clacile g 1l 99 6,2 slacile (g 1t 0 sladile (g pie 6,2 sladile g i
“ e el Sl oy gy Jloil a3 (S (il iz gl sl it Syte By S Jilis gl o plaeSibe olos sl g gt 0 0

5l gyl
* Py, Py, P3and P,: Planting System, Sole crop pearl millet, 50% pearl millet+50% peanut, 100% pearl millet+100% peanut, sole crop

peanut. Wy, Wy, and W,: Weeding, Non-weeding, once-weeding and twice weeding, D, and D,: Row spacing, 40 and 50 cm
any two means not sharing a common letter differ significantly from each other at 5% probability based on Duncan's test.
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Table 6- Mean comparisons of for land equivalent ratio in planting system, row spacing and weedy different levels in the
pearl millet and peanut intercropping

CuilS’ s ) Sl S
Planting system LER
P, 1.18"
P, 1.65%

ol 203100 + 51 033 100 5 ojplsl aoy3 50 + 15,1 43 50 bglse utS Cus ity P2 9 Py

mre olel gl a0y gy Jland a3 oSS glasels sz el bl etn Snte B Sy Pl G o Do Sile losi o sl g o5 0 0
5l gyl
P, and P,: Planting System, 50% pearl millet+50% peanut, 100% pearl millet+100% peanut, respectively.
* Any two means not sharing a common letter differ significantly from each other at 5% probability based on Duncan'’s test.
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Introduction

Increase agricultural production to match the increasing demand for food sources is inevitable. It causes too much
pressure on the agricultural resource base and threatens the sustainability of these systems. Intercropping is an important
method of high production in agriculture. This technic can affect soil environmental condition. Sustainable Agriculture
defines the proper management of agricultural resources which in addition to changing human needs, maintaining
environmental quality and capacity of soil and water resources. The aim of this study was to investigate the competition
between two types of millet and peanuts and determine the best planting ratio of mixed cropping.

Materials and Methods

In order to investigate the effect of density, weeding and different ratios of millet (Panucum miliaceum L. var Common)
and peanuts (Arachis hypogaea L. var Goli), an experiment as factorial has been conducted in a randomized complete
block design with three replications at the Agricultural Research Farm of Zabol University during 2012. The
experimental treatment consisted of 4 planting ratio at (sole millet, 50% millet + 50% peanut, 100% millet + 100%
peanut and sole peanut), 3 weeding levels (non-weeding, once weeding and twice weeding) and 2 levels of intervals
between rows (40 and 50 centimeters). Traits evaluated by environmental resources including (Photosynthetically
Active Radiation and temperature and humidity of soil), soil nutrient elements (Ca, Mg, Na, and C), and land equivalent
ratio (LER) for evaluation of intercropping compared to the monoculture.

Results and Discussion

The results showed that all studied traits were affected by the planting system. There was a significant interaction
between planting system, weeding and density in light absorption, temperature and humidity. The results showed that
the absorbed Photosynthetically Active Radiation in the intercropping (75.5%) was higher than the monoculture of both
plants. Weed control increased the adsorption of Photosynthetically Active Radiation by 70.75%, and in the twice
weeding treatments and low density, the highest amount of adsorbed Photosynthetically Active Radiation was obtained.
The highest volumetric soil moisture was obtained in sole peanut (31.1%) and the highest soil temperature was obtained
in sole millet (29.66 °C), respectively. Comparison of volumetric soil moisture and temperature in weed and density
treatments indicated an increase in moisture content and a decrease in temperature by increasing weeding and density.
The reduction of soil temperature in intercropping systems compared to sole millet can be attributed to the greater
absorption of light by the intercropping canopy and the increase of shadow by plant canopy. Since the soil temperature
under the canopy of intercropping systems was less than the soil temperature in sole millet, so the moisture content in
the intercropping systems was higher than sole millet. The results of the changes in soil nutrient elements showed that
the number of bivalent elements (calcium and magnesium contents) in additive intercropping series and monoculture of
millet (0.033 and 1.907 ppm) was higher than the replacement intercropping and monoculture of peanut. The study of
weeding showed that with increasing weeding, the amount of calcium and magnesium of the soil increased after weed
harvesting. The cation exchange capacity of the root of the legumes is about twice as much as the root of the cereals. A
plant with a higher cation exchange capacity can absorb more bivalent elements. For this reason, the power of peanut
competition in absorbing bivalent elements of calcium and magnesium was higher than that of millet. The additive
intercropping had the highest land equivalent ratio (1.65). The effect of weed control and density on the land equivalent
ratio was significant, and twice weeding treatment with higher density had the maximum land equivalent ratio.
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Conclusions

In total, intercropping systems with increasing weeding and density increased the number of soil elements after weeding
and increased soil fertility, and treatment of 100% millet + 100% peanuts due to better utilization of resources and
increased soil fertility and increase yield compared to monocultures, it was the best treatment in this study.
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