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ABSTRACT 

In order to determine the role of plant leaf area in radiation distribution within the canopy and 

a better understanding of how crops and weeds intercept light a study of the complexity of 

plants is necessary. The  effect of intercropping on leaf area distribution and dry matter 

accumulation in corn, soybean and weeds canopy was studied in a  field experiment at a 

research field of Tehran University (Karaj campus), during 2007 growing season. Treatments 

were arranged in a factorial experiment based on randomized complete blocks with three 

replications. The treatments were five different mixing ratios of corn (Zea mays L.) and 

soybean (Glycine max L.) including 100/0, 75/25, 50/50, 25/75 and 0/100 (corn/soybean). 

Crops were planted at four levels of weed infestations, including weed free, infested to 

redroot pigweed  (Amaranthus retroflexus L., AMRET), infested to jimsonweed (Datura 

stramonium L., DASTR) and mixed stands of both weeds species (DASTR+AMRET). 

Results showed that in weed free corn pure stand, 30.36% of the maximum leaf area was 

distributed in 90-120 cm layer, but when corn was grown with jimsonweed or infested with 

both weed species (DASTR+AMRET), the maximum leaf area were established in the upper 

layer. Soybean weed free monoculture produced 34.66% of its total biomass in the layer of 

30-60 cm, but contaminated soybean with DASTR+AMRET, allocated 32.97% of its biomass 

in the 60-90 cm layer. In this treatment DASTR had also its maximum biomass (49.54%) in 

the 120-150 cm layer. Soybean canopy in monoculture couldn’t compete with weeds and was 

suppressed, but intercropped soybean with the corn especially in 50%: 50% mixing ratio, 

suppressed the weeds successfully. Therefore we can concluded that complementarily effect 

of corn/soybean intercropping created better condition for optimum utilization of solar 

radiation to successfully suppress weeds and maintain crop production. 

Key words:  canopy structure, leaf area distribution, legume/cereal intercropping 
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INTRODUCTION 

Amount and vertical distribution of leaf 

area are essential for estimating 

interception and utilization of solar 

radiation of crop canopies and, 

consequently dry matter accumulation 

(Sivakumar & Virmani, 1984; Valentinuz 

& Tollenaar, 2006). Vertical distribution of 

leaf area is leaf areas per horizontal layers, 

based on height (Boedhram et al., 2001). 

The presence of weeds intensifies 

competition for light, with the effect being 

determined by plant height, position of the 

branches, and location of the maximum 

leaf area (Holt, 1995).  

The effect of leaf area distribution on light 

competition can be illustrated by dividing 

the canopy into horizontal layers (Wiles & 

Willkerson, 1991). Evaluating the 

interference of common cocklebur 

(Xanthium strumarium) and entire leaf of 

morning glory (Ipomoea hederacea) on 

soybean indicated that the crop LAI within 

a given canopy stratum was smaller in 

multi-species plots than those of soybeans 

grown alone or with single weed species 

and soybean plants also developed a large 

proportion of their leaf area in the upper 

portion of the canopy (Mosier & Oliver, 

1995). Growth assessment of corn (Zea 

mays L.) in monoculture and in 

competition with Datura stramonium L. 

showed faster growth of corn leaf area and 

height reduced the photosynthetically 

active radiation (PAR) received by the 

weed. Corn had 70% and Datura 

stramonium had 95% of its leaf area in the 

upper half portion of the plant while weed 

competition did not affect the canopy 

architecture of corn (Cavero et al., 1999). 

In the study of (Massinga et al., 2003), 

palmer amaranth (Amaranthus palmeri) 

LAI increased with increasing its density 

from 0.5 to 8 plants.m
-1

. While at low plant 

densities, 60% of palmer amaranth's leaf 

area occurred between 0.5 and 1.5 m. As 

plant density increased, 80% of the leaf 

area was concentrated above 1 m. 

Above-ground biomass is one of the 

central traits in functional plant ecology 

and growth analysis. It is a key parameter 

in many allometric relationships (West et 

al., 1999; Niklas & Enquist, 2002). The 

vertical biomass distribution is considered 

to be a main determinant determine of 

competitive strength in plant species 

(Schwinning & Weiner, 1998; Tackenberg, 

2007). Many vegetation and yield variables 

are potentially influenced by the 

competition of the plant with a second crop 

in an intercrop system and by competition 

with other plants of the same species in 

monocrop systems, all being affected by 

changes of plant population density (PPD) 

(Fortin et al., 1994). In monocrop systems, 

soybean plants are more sparsely branched 

at greater densities than at lower densities. 

Soybean height, LAI and light interception 

increased with increasing PPD (Boquet, 

1990, Parvez et al., 1989; Foroutan-pour et 

al., 1999).  

Although yield variability in corn and 

soybean intercrop systems has been the 

focus of much research work (e.g. Hayder 

et al., 2003; Egbo et al., 2004), there is 

little information on vertical distribution of 

leaf area and biomass in weed-crop 

components of an intercropping system 

(e.g. in corn-soybean mixed cropping). 
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Therefore, in this research we concentrate 

on leaf area and biomass changes in the 

mentioned crops and weeds. 

MATERIALS AND METHODS 

 The experiment was conducted at research 

field of Tehran University (Karaj campus), 

during the growing season of 2007. Soil 

characteristics were clay-loam with 1.67% 

organic matter, 0.093% total N, 46.67 ppm 

P and 393.33 ppm K.  Seedbed 

preparations were a deep tillage in 

previous autumn and two vertical diska 

and leveller in spring. Fertilization was 

done separately for each crop, in such a 

manner 400 kg.ha
-1

 urea and 250 kg.ha
-1

 

ammonium phosphate for the corn row, 

applied in two stages, first split (200 kg) of 

urea and whole phosphorus fertilizer, and 

the second split of urea was applied at 6-8 

leave stages. For soybean 150 kg.ha
-1

 

ammonium phosphates with 50 kg.ha
-1

 

urea were applied at early growing season. 

No diseases and insect were observed.   

Treatments were established in factorial 

arrangement based on randomized 

complete blocks design with three 

replications. The treatments were five 

different mixing ratios of corn (Zea mays 

L.) and soybean (Glycine max L.) 

including(corn/soybean): 100/0 (P1), 75/25 

(P2), 50/50 (P3), 25/75 (P4) and 0/100 (P5) 

Which were planted at four levels of weed 

infestations: weed free (W1), infested to 

redroot pigweed   (Amaranthus retroflexus 

L. AMRET) at 25 plant m
-2

 (W2),  infested 

to jimsonweed (Datura stramonium L., 

DASTR) at 25 plant m
-2 

(W3) and mixed 

stands of redroot pigweed and jimsonweed 

at total density of 25 plant m
-2

 (W4).  

Each plot had 6 rows with 60 cm inter row 

space and 6.5 m length. Corn (cv. K.SC. 

500) and soybean (cv. Williams) were 

planted on June 5th with arrangement of 20 

* 60 cm and 25*60 cm for corn and 

soybean respectively. The weed seeds 

which were collected last year from the 

research farm were kept at 4º C before 

sowing, then simultaneously sown 15 cm 

apart from crop rows at either two sides.. 

Weed seedlings were thinned to 15 plants 

per row meter at two-leaf stage. All weed 

species except of our target species were 

thinned in two stages until 8 leaves of corn. 

Field was irrigated with a seven days 

interval. 

At corn canopy closure (50% silking), a 

vertical card board frame marked in 30-cm 

increments was used in the field as a guide 

to cut standing plants (both crops and 

weeds) into 30-cm strata increments with 

hedge shears (Mosier & Oliver, 1995). All 

samples were transferred to the laboratory, 

leaves and stem were separated and for 

every sample the area of green leaves was 

measured with a leaf area meter LICOR-

3000 A (LI-COR, Lincoln, NE, USA). 

Afterwards all samples were oven-dried at 

80 
º
C for 72 hours and weighted. Both leaf 

area and biomass were calculated as 

percentage (%) in relation to whole plant.  

At the end of growing season, all plants in 

2 meters of 4 rows were harvested in each 

plot, to evaluate the crop yield. The land 

equivalent ratio (LER) gives an accurate 

assessment of the greater biological 

efficiency of the intercropping situation 

and was calculated as equation (1): 
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Equation  

(1): LER=(Yab/Yaa)+(Yba/Ybb) 

LER = RYc +RYs   

Where Yaa and Ybb are yields of sole 

crops and Yab and Yba are yields of 

intercrops. We considered RYc and  RYs  

as relative yield of corn and soybean 

respectively. LER values greater than 1 

were considered advantageous.  

RESULTS AND DISCUSSION 

Corn Monoculture 

In monoculture of corn the maximum leaf 

area was 30.36% in weed free, while  when 

grown in presence of one or two weed 

species, this index was higher (Figure 1 a, 

b, c & d). Similar to other studies corn 

allocated more leaf area to the upper layer 

in presence of weeds. (Rajcan & Swanton, 

2001 & Cavero et al., 1999). In sever 

competitiveness (intra & inter specific 

competition) there was no leaf area in layer 

0-30 cm since plant ability to allocate 

green shoot in upper layer is one of the 

main traits therefore changing canopy 

architecture is very important in 

competition (Aerts, 1999). In corn infested 

to DASTR, and DASTR + AMRET the 

maximum leaf area of weeds was in layer 

120-150 cm (Figure 1 f & g), while in corn 

infested to AMRET, the maximum leaf area 

(67.79%) was in layer 90-120 cm (Figure 1 

e).  

 

a                     (b)                                   (c)                      (d) 

 
  

        

(e)         (f)                (g) 

 
 

 

Figure 1. LAI profiles of corn ,  A. retroflexus  and D. stramonium   in 100% corn: 0% soybean. 
 

180-210

150-180

120-150

90-120

60-90

30-60

0-30

05101520253035

 P1W1

180-210

150-180

120-150

90-120

60-90

30-60

0-30

01020304050

 P1W2

180-210

150-180

120-150

90-120

60-90

30-60

0-30

01020304050

 P1W3

180-210

150-180

120-150

90-120

60-90

30-60

0-30

05101520253035

 P1W4

120-150

90-120

60-90

30-60

0-30

P1W2 0 10 20 30 40 50 60 70

120-150

90-120

60-90

30-60

0-30

020406080

 P1W3

120-150

90-120

60-90

30-60

0-30

010203040506070

 P1W4

0 10 20 30 40 50 60

Canopy layer (cm) 

Canopy layer (cm) 

Leaf area (%) 

Leaf area (%) 



Corn and Soybean Intercropping Canopy Structure …                                                                         43 

 

 

The maximum amount of corn biomass 

(42.7 & 42.96 %) in weed free and in 

competition condition with AMRET were 

established in layer 90-120 cm, but in corn 

infested with DASTR and DASTR + 

AMRET the maximum amount of corn 

biomass (45.19 & 46.63%) was in layer 

120-150 cm (Figure 2 a, b, c & d), which 

could be for the reason of ear formation in 

this layer. 

Profiles of weeds biomass distribution in 

these treatments showed that, when corn 

competed with DASTR this weed also had 

translocated the most percentage of 

biomass to the highest layer (Figure 2 e). 

This rate of biomass was for the reason of 

formation of the most part of leaf area in 

this layer. The main characteristics that 

allowed this weed to compete against a 

strong competitor such as corn was its 

height plasticity, canopy architecture, 

concentrated leaves in the upper part of the 

plant, and higher light extinction 

coefficient. An important feature is its 

indeterminate growth habit, which allows 

continuous increase in height (Stoller & 

Wolley, 1985). This condition also, was in 

both weed contamination (Figure 2 g). This 

distribution pattern of biomass seems to be 

for more radiation capturing. 

                   (a)                                 (b)             (c)       (d)          

 
 

                     (e)                    (f)         (g)  

 

  
 

 

Figure 2. Biomass profiles of corn , soybean , A. retroflexus  and D. stramonium   in 100% 
corn: 0% soybean. 
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50% Corn: 50% Soybean Ratio 

 In weed free canopy of  corn the greatest 

leaf area (28.56%) was found in layer 90-

120 cm followed by  layer   60-90 cm 

which  had   less leaf area (27.75%) than 

the above layer (Figure 3 a). which could 

be concluded that in the absence of weed, 

corn contributes its leaf area in lower 

layers. When corn was grown with 

AMRET, DASTR and both weed species, 

more leaf area was established between 

120-150 cm. In such conditions weeds can 

not compete for light with crops. 

Soybean in weed free unit had maximum 

leaf area (43.68%) in layer 30-60 cm. 

When grown with weed the maximum leaf 

area were formed in layers 60-90, 90-120, 

90-120 cm in  plots which were infested to 

AMRET, DASTR and AMRET+DASTR 

(50.96, 37.57 and 37.30%) respectively. 

Soybean plants developed a large 

proportion of their leaf area in the upper 

portion of the canopy, indicating their 

competition for available light in the 

canopy (Mosier & Oliver, 1995). In this 

ratio, crops in weed infested treatments 

expanded their leaf area and suppressed 

weeds for radiation capture. Therefore it is 

concluded that intercropping can be used 

as a tool to improve competitive ability of 

a canopy with good suppressive 

characteristics. Planting patterns would 

also provide better light distribution to 

obtain higher biomass accumulation rates 

and higher yields. 

                    (b)                             (a)             (c)                (d) 

 
 

 

                (e)                                            (f)                                               (g) 

 
        
 

Figure 3. LAI profiles of corn , soybean , A. retroflexus  and D. stramonium  in 50% corn: 50% 
soybean. 
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In 50% corn: 50% soybean ratio, both 

crops reach to a higher height to compete 

with weeds (Figure 4 a, b, c & d) while 

weeds could not compete well with crops, 

because maximum biomass of DASTR and 

AMRET in this treatment was formed in 

layer 90-120 cm (Figure 4 e, f & g). A 

faster growth of leaf area and height in 

crops reduced the photosynthetically active 

radiation (PAR) received by the weed and 

consequently reduced weeds growth rate 

(Cavero et al., 1999). Intercropped systems 

are reported to use resources higher and 

more efficiency than monocrop systems, 

thus decrease the availability of resources 

for weed production (Caruuthers et al., 

1998). In this ratio, crops can conquer 

weeds and have good growth, with or 

without weeds. 

                       (a)                               (b)          (c)                    (d) 

 
 

               (e)                                 (f)            (g) 

 
 

Figure 4. Biomass profiles of corn , soybean , A. retroflexus  and D. stramonium  in 50% corn: 
50% soybean. 
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corn. Therefore in intercropping systems 

crop partners use resource and grow 

probably better than in monosulture 

condition. For this reason they can 

suppress weeds. The advantage that weeds 

have over crops for light interception is 

their height which is one of the best 

predictions of competitive success in light 

competition (Holt & Orcutt, 1991). 

Graham et al., (1988) also observed that by 

absorbing light in the upper canopy, 

Palmer amaranth (Amaranthus palmeri) 

and smooth pigweed (A. hybridus L.) 

reduced light penetration into the sorghum 

canopy. Effects of weed height on light 

penetration through the crop canopy were 

reported in competition studies between 

velvetleaf (Abutilun theophrasti Medikus) 

and soybean (Akey et al., 1990). although 

Mosier & Oliver, (1995) reported that 

soybeans grown alone/ monoculture of 

soybean or with Ipomoea hederacea, 

developed similar canopies and had similar 

strata LAI values because Ipomoea 

hederacea never acquired enough leaf area 

or size to affect the soybean canopy with 

irrigation. 

       (a)                        (b)                    (c)           (d) 

 
           

 

(e)                          (f)                                            (g) 

 
 

 

Figure 5. LAI profiles of soybean , A. retroflexus  and D. stramonium  in 0% corn: 100% soybean. 
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a). Investigation of biomass profiles of 

soybean in competition with DASTR, 

AMRET and DASTR+AMRET showed 

that soybean changed biomass distribution 

pattern (Figure 6 b, c & d)  in such a 

manner that higher amounts of biomass 

were allocated to the upper layers (Figure 6 

a, b, c & d).  McLachlan et al., (1993) 

suggested that lack of branching in high 

density may lead to decreasing light 

spectral quality as R/FR ratio. High plant 

density decreased light penetration into the 

canopy which can restrict stem branching 

and lateral growth.  

Changing the biomass profile in a crop 

canopy is an important trait in the result of 

competition and final crop yield. In three 

way competition between soybean, 

DASTR and AMRET, jimsonweed had 

maximum biomass (38.29%) in 120-150 

cm which was due to increased height and 

more branching in the upper layers, while 

redroot pigweed founded its maximum 

biomass(45.17%) in layer 90-120 cm 

(Figure 10 g).  

The intensity of aboveground competition 

experienced by soybean was expected to 

increase from monoculture to 

intercropping. The architecture of plant 

affected the asymmetry of light 

competition. Corn effectively suppresses 

its neighbours with creating a deep shade 

on them. But weeds interference may be 

reduced by a combination of crop species 

occupying two or more niches in the field. 

Intercrops are more effective than sole 

crops in conquering resources from weeds, 

resulting to greater crop yield and less 

weed growth. 

                  (a)                                 (b)                                  (c)                                    (d)   

 
 

(e)                                    (f)                                     (g) 

 
 

Figure 6. Biomass profiles of soybean , A. retroflexus  and D. stramonium  in 0% corn: 100% 

soybean. 
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Corn Yield 

Corn/soybean mixing ratio and weed 

infestation significantly affected corn grain 

yield (P<0.001).The interaction effects was 

also significant (P<0.01). The highest 

amount of corn grain yield (9627.8 Kg ha
-

1
) was obtained in P2W1 treatment and 

lowest amount (3916.5 kg ha
-1

) in P4W4 

(Table 1 & Figure 1).  Presence of both 

weed species had the highest effect on corn 

yield loss. Yield reduction in treatments of 

low density corn (P4) has been contributed 

to low number of plants and increased 

weed competition ability for radiation 

reception and probably higher efficiency of 

weed roots for water and nutrient uptake. 

In many intercropping experiments, 

consisting legume and grass, intercropping 

had higher yield compare to monocropping 

(Morris & Garrity, 1993). In a legume/cereal 

intercropping, the nitrogen of the 

associated crop may be improved by direct 

nitrogen transfer from the legume to cereal 

(Banik et al., 2006). Legumes, with their 

adaptability to different cropping patterns 

and their ability to fix nitrogen, may offer 

opportunities to sustain increased 

productivity (Jeyabal & Kuppuswamy, 

2001). Normally, productivity is 

potentially enhanced by the inclusion of a 

legume in a cropping system (Maingi et 

al., 2001). Legume intercrops are also 

potential sources of plant nutrients that 

complement inorganic fertilizers (Banik & 

Bagchi, 1994; Banik et al., 2006). Li et al., 

(2001) showed that yield and nutrient 

uptake by intercropped wheat, maize and 

soybean were all significantly greater than 

monocultures of wheat, maize and soybean 

with the exception of potassium uptake by 

maize. Intercropping advantages in yield 

were 40-70% for wheat intercropped with 

maize and 28-30% for wheat intercropped 

with soybean. 

 

 

Many researchers revealed that Leaf area 

and vertical leaf area profile influence the 

interception and utilization of solar 

radiation of corn canopy and consequently, 
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Figure 1. Interaction effect of mixing ratios and weed infestation on corn 

yield (W1): weed free, (W2): infested to redroot pigweed, (W3): infested 

to jimson weed and (W4): infested to both weed species.

P1: Corn pure stand P2: 75% corn, 25%soybean

P3: 50% corn, 50% soybean P4: 25% corn, 75% soybean
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corn dry matter accumulation and grain 

yield (Valentinuz & Tollenaar, 2006). 

Soybean Yield 

Both simple and interaction effects of 

mixing ratios of corn/soybean and weed 

infestation on soybean grain yield were 

statistically significant (P<0.001). Results 

indicated that in all weed infested 

treatments, soybean monoculture had 

higher yield than intercropped one (Table 

2) mainly due to higher plant density. 

Similarly in intercropped treatments yield 

loss could be attributed to inter specific 

competition. Indeed decrement of soybean 

ratio in intercropping decreased soybean 

grain yield because of intensified 

competition.  

Results showed that soybean has less 

competitive ability than corn in 

intercropping systems. According to 

soybean growth nature, it used to allocate 

part of its resources to symbiosis. Redroot 

pigweed and jimsonweed infestations caused 

greatest soybean yield loss in different 

ratios of intercropping. Simultaneous 

infestation of AMRET and DASTR have 

more competitive ability with soybean than 

one species infestation and caused 

restricted number of pod per plant,  grain 

number per pod, 1000 grain weigh, and 

finally caused yield reduction. Banik et al., 

(2006) confirm that higher grain yield of 

monocropped wheat and chickpea relative 

to intercropping treatments may be due to 

the fewer disturbances in the habitat in 

homogeneous environment of 

monocropping systems. The Highest 

amount of soybean grain yield (5050.0 kg 

ha
-1

) was produced in P5W1 treatment 

while the lowest amount (365.67 kg ha
-1

) 

was observed in P2W4 (Table 2 & Figurer 

2). 

 

It seems the weed compensated low 

irradiance by increasing the specific leaf 

area and partitioning more dry matter 

initially to stems and later on to leaves 

which increased the amount of

 photosynthetically active area in 

proportion to above – ground biomass, as 

found when competing with soybean 

(Regnier et al., 1988).  
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Figure 2. Interaction effect of mixing ratios to weed infestation on 

soybean yield. (W1): weed free, (W2):infested to  redroot pigweed, 

(W3):  infested to jimson weed and (W4): infested to both weed 

species.

P2: 25% corn, 75%soybean P3: 50%corn, 50% soybean

P4: 75% corn, 25% soybean P5: soybean pure stand
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Conclusion 

According to our investigations from corn 

and soybean grain yield at their 

monocultures and intercrop, the highest 

amount of Land Equivalent Ratio (LER) 

(1.37) was observed in P3W1, which had 

the lowest weed leaf area and biomass, 

consequently suppressing weeds 

successfully. Occupied different niches in 

uptake of resources and reduced 

competition mechanism resulted in 

advantage for corn and soybean yield. 

Neighboring of C4 (corn) and C3 (soybean) 

species in all parts of growth stages not 

only decreased competition, but also 

increased facilitative mechanism (Table 1). 

It is concluded that intercropping can be 

used as a tool to improve competitive 

ability of a canopy with good weed 

suppressive characteristics. Studies using 

species with growth forms similar to 

soybean are therefore needed because since 

this study suggests that the outcome of 

intercropping is influenced by the 

architectural and therefore size response of 

intercropped species. 

Table 1- Land Equivalent Ratio of corn and soybean intercropping. 

Treatment RYc RYs LER 
P2W1 1.12 0.221 1.33 
P2W2 1.029 0.203 1.23 
P2W3 1.033 0.208 1.24 
P2W4 0.928 0.192 1.12 
P3W1 0.865 0.501 1.37 
P3W2 0.662 0.458 1.12 
P3W3 0.787 0.387 1.17 
P3W4 0.775 0.365 1.14 
P4W1 0.577 0.721 1.30 
P4W2 0.477 0.712 1.19 
P4W3 0.522 0.770 1.29 
P4W4 0.425 0.762 1.19 
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 چکیده

ّإ ّشص،  ٍصٗغ ًَس دس داخل ماًَپٖ، شٌاخت تْتش چگًَگٖ خزب ًَس تَس٘لٔ گ٘اّاى صساػٖ ٍ ػلفتا تَخِ تِ ًقش تؼ٘٘ي مٌٌذُ ه٘ضاى سطح تشه دس ت

تِ هٌظَس تشسسٖ اثش مشت هخلَط تش تَصٗغ سطح تشه ٍ هادُ خشل گ٘اّٖ دس پشٍف٘ل ماًَپٖ رست، سَٗا ٍ .  تاشذ هستلضم هطالؼٔ ساختاس ماًَپٖ هٖ

 3ّإ ماهل تصادفٖ تا  دس قالة طشح تلَك ٓ پژٍّشٖ داًشگاُ تْشاى ٍاقغ دس مشج تِ صَست فامتَسٗلدس هضسع 1386ػلف ّإ ّشص، آصهاٗشٖ دس سال 

تِ صَست  (.Glycine max L)ٍ سَٗا  (.Zea  mays L)ت٘واس ّإ آصهاٗشٖ شاهل پٌح سطح ًسثت اختلاط دٍ گًَِ گ٘اُ صساػٖ رست . تنشاس اًدام شذ

ّشص تاج  چْاس سطح آلَدگٖ ػلفمشتٖ سَٗا تَد مِ دس  سَٗا ٍ تل%  75: رست%  25سَٗا، %  50: رست % 50سَٗا،%  25: رست%  75مشتٖ رست،  تل

خشٍس دس  ػاسٕ اص ػلف ّشص، آلَدُ تِ تاج: شاهل (Datura stramonium L., DASTR)ٍ تاتَسُ   (Amaranthus retroflexus L. AMRET)خشٍس

مشتٖ رست ٍ تذٍى  ًتاٗح ًشاى داد دس تل .گٖ تَام تِ تاج خشٍس ٍ تاتَسُ دس طَل فصل مشت شذًذتوام فصل، آلَدُ تِ تاتَسُ دس توام فصل ٍ آلَد

مِ رست ّوشاُ تا تاتَسُ ٗا ّش دٍ گًَِ  اها ٌّگاهٖ. هتشٕ تشن٘ل شذُ تَد ساًتٖ 90-120اص حذامثش سطح تشه گ٘اُ دس لاِٗ  36/30٪حضَس ػلف ّشص،  

 0-30دس لاِٗ ( اص مل 66/34٪)مشتٖ سَٗا ت٘شتشٗي ه٘ضاى صٗست تَدُ  دس تل. ّإ تالاتش تشن٘ل شذ لاِٗػلف ّشص سشذ مشد، حذامثش سطح تشه دس 

تشن٘ل گشدٗذ،  دس اٗي  60-90دس لاِٗ ( 97/32٪)تالاتشٗي ه٘ضاى  (DASTR+AMRET) صهتشٕ تَل٘ذ شذ، اها دس صهاى آلَدگٖ تا دٍ ػلف ّش ساًتٖ

ّإ ّشص سقاتت  ًتَاًست تا ػلف تل مشتٖ سَٗا . هتشٕ تشن٘ل داد ساًتٖ 120-150سا دس لاِٗ ( 54/49٪)ُ خَد ت٘واس تاتَسُ ت٘شتشٗي ه٘ضاى صٗست تَد

تَاًست تا هَفق٘ت تاػث فشًٍشاًٖ  ، 50:50رست تَٗژُ دس ًسثت اختلاط/ اٗي دس حالٖ است مِ مشت هخلَط سَٗا. شذ ّإ ّشص  مٌذ ٍ هغلَب ػلف

-گشفت اثش هنولٖ رست ٍ سَٗا دس مشت هخلَط، صهٌِ٘ استفادُ تٌِْ٘ اص ًَس خَسش٘ذ تشإ غلثِ تش ػلف  تَاى ًت٘دِ هٖتِ اٗي تشت٘ة . ّإ ّشص شَد ػلف

 .ّإ ّشص ٍ حفظ ػولنشد سا فشاّن ًوَدُ است

 لگَم/ ساختاسماًَپٖ، تَصٗغ سطح تشه، مشت هخلَط غلِ :كلیدي كلمات

 

 


