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Study of sesame (Sesamum indicum L.) and cowpea (Vigna unguiculata L.)
intercropping under weed control and non-control conditions
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ABSTRACT

Weed suppression and increased production are objectives of intercropping systems. This study was
carried out to investigate the effect of mixed culture on weed suppression, yield and its components of
sesame and cowpea. The experiment was arranged in a split plot based on a randomized complete block
design with four replications at the research farm of Agriculture and Natural Resources Campus,
University of Tehran, during 2019. The main plots included pure sesame culture, pure cowpea culture,
50% sesame: 50% cowpea, 65% sesame: 65% cowpea and 80% sesame: 80% cowpea and sub plots
included weed control and no weed control treatments. Results showed that pure sesame culture had the
highest weed density and dry weight and there was no significant difference in weed density and dry
weight between mixed and pure cowpea cultivars. In the most studied traits, there was a significant
difference between weed control and no weed control treatments. Land equivalent ratio (LER) was higher
than one in all treatments and was higher in without weeding rather than weeding treatments. The
intercropping of 50% sesame: 50% cowpea had the highest LER, in terms of weed control and non-
control (1.15 and 1.72, respectively). In general, it is concluded that sesame and cowpea mixture
increased the land use efficiency while avoiding weeds, especially compared to pure sesame cultivation.
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Table 1.Physicochemical properties of the experimental soil site

Fe (mg/kg) K (mg/kg) P (mg/kg) N (%) Texture Organic pH EC (dS/m)
class materials
(%)
3.41 134 5.96 Clay loam 0.65 8.3 0.93
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Figure. 1. Mean comparison of effects of the different planting ratios on weed densities.
Sesame monoculture (Sw100), cowpea monoculture (Voi00), 50% Sesame: 50% cowpea (Soso: Vuso), 65%

sesame: 65% cowpea (Suss: Vuess), 80% sesame: 80% cowpea (Swso:Vuso). Means with the same letters in
the same column are not significantly different based on Duncans' test.
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Table 2. Analysis of variance (mean squares) of weed density and dry weight in weed control treatments

S.0.V df Weed density Weed dry weight
94 days 108 days 94 days 108 days
after after after after
planting planting planting planting
R 2 12.727 454" 0.58" 4.65
A 4 1.07™ 14.38™ 7.44" 22.34”
E 8 33.35 6.72 1423.63 850.43
(9 - 35.80 20.03 29.13 29.16
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intercropping, E: error and CV: coefficient of variation.
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Figure 2. Mean comparison of the effcts of different planting ratios on weed dry weight.
A: 94 days after planting, B: 108 days after planting, Sesame monoculture (Sw100), COWpea monoculture
(V%100), 50% Sesame: 50% cowpea (Suso: Vuso), 65% sesame: 65% cowpea (Swes: Vouses), 80% sesame:
80% cowpea (Swso:Vuso). Means with the same letters in the same column are not significantly different
based on Duncans' test.
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Table 3. Analysis of variance (mean squares) of sesame morphological characteristics, yield and yield

components
S.ov df Plant Number of ~ Number of 1000 Grain Biological .Harvest
height capsules grains per grain yield yield index
per capsule weight
plant
R 3 3.25™ 0.76™ 1.43™ 3.56" 1.51™ 1.26" 2.67™
A 3 2.24™ 1457 2.39™ 1.19™ 5.34" 16.34™ 3.50"
E(a) 9 176.38 75.17 16.93 0.015 102147.73 1119631.1 13.88
B 1 331.29™ 506.61" 151.01™ 31777 612.09™ 769.117 31.99™
AB 3 4/18" 10.6™" 2.01™ 0.96™ 4.82" 9.19™ 0.33™
(b)E 12 107.82 73.23 16.46 0.016 100786.19 930503.3 13.59
CV - 6/96 17.40 5.7 4.36 18.23 15.02 15
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* ** and ": significant at 1& and 5% of probability levels and non significant, respectively. R: replication, A: main factor (different

ratios of intercropping), B: sub factor (presence and absence of weed control), AB: interaction effect between main factor and sub
factor, E (a): main factor error, E (b): sub factor error and cv: coefficient of variation.
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Table 4. Mean comparison of the interaction effects of planting ratios and weed control treatments on the

studied traits of sesame. Means with similar letters in each column have not significant different based on
Duncans' test. W1: weed free, W2: weed infested.

Treatment Plant Number of Grain Biological
height (cm) capsules per yield (kg/h) yield (kg/h)
plant
Sesame monoculture (W1) 198/35% 79.6° 38222 146972
Sesame monoculture (W2) 111.25¢ 124 362.2° 2212.2¢
50% cowpea: 50% Sesame (W1) 181.05° 113.65% 3172.1° 10572.1°
50% cowpea: 50% Sesame (W2) 125.60¢ 18.34 385° 1585°
65% cowpea: 65% Sesame (W1) 178.8° 76.3% 2841.3° 9766.2°
65% cowpea: 65% Sesame (W2) 111.91° 14.35¢ 307.6¢ 1282.6°
80% cowpea: 80% Sesame (W1) 172° 63.75° 2682.2° 9557.2°
80% cowpea: 80% Sesame (W2) 115.05¢ 15.45¢ 355.2° 1680.2°
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Table 5. Mean comparison of the effects of different weed control treatments on studied traits of sesame

Treatment  Number of capsules per plant

1000-grain weight (g)  Harvest index

1w 79.99°
2W 62.56°

3.04° 28.26%
2.79° 20.89°

S pae W2 ¢ 5 pmcslacile J S WL .ai)las 58308 oyses] Lobol 1 618 sime S cygis o 4 ailie B> 6l (slaeSils

Means with the same letters in the same column are not significantly different based on Duncans' test. W1: weed free, W2: weed

infested.
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Table 6. Analysis of variance of the morphological traits, yield and yield components of cowpea

S.0.v df Plant Number Number 100 Grain Biological Harvest
height of of grain yield yield index
pods per seeds per weight
plant pod

R 3 1.44 3.42m 1.31™ 2.41m 7.25™ 17.40™ 6.80™
A 3 8.58™ 22.35™ 2.59™ 3.29m 7857 120.74™ 0.70"
E(a) 9 1368.5 6.37 0.94 3.61 238339.40 1723302.3 6.84
B 1 2.43™ 7050 0.15™ 13.52™ 71.64™ 122.94™ 1.86™
AB 3 6.04" 9.99" 1.05™ 0.26" 24.93" 41877 0.52"
(b)E 12 538.97 4.58 0.39 0.82 106180.46 42942717 19.32
Cv - 14.93 18.83 8.26 3.96 18.69 14.80 10.95

B (bl cuas il glocauws Yske! Jale A oS5 R S sme pas g oo, w9 S mhw [0 gl sme i S M8 g%
5 et Lol sl (DIE Lol Jale sllas () «oe b Jole 5 Lol Jale lie 1 AAB o( yamg okt 5 e ek 39) o8 ole
Ol s oy {CV

* ™ and "™: significant at 1% and 5% of probability levels and ns are not significant, respectively. R: replication, A: main factor
(different ratios of intercropping), B: sub factor (presence and absence of weed control), AB: interaction effect between main factor

and sub factor, E (a): main factor error and E, (b): sub factor error and cv: coefficient of variation.
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Table 7. Mean comparison of the interaction effects of planting ratios, control and non-weed control on
evaluated characteristics of cowpea.

Treatment Plant Number of Grain
height (cm) pods per yield (kg/h)
plant
Cowpea monoculture (W1) 197.45° 22.79% 4608.9° 11708.9%
Cowpea monoculture (W2) 146.49b° 9.3« 1927.2° 4727.2°
50% cowpea: 50% Sesame (W1) 153.05b° 13.8° 1462.7° 3787.7%
50% cowpea: 50% Sesame (W2) 237.38° 10.57b 1275.6%¢ 3400.6°
65% cowpea: 65% Sesame (W1) 121.50° 11.4% 1351.3% 3426.3°
65% cowpea: 65% Sesame (W2) 138.18¢ 7.15% 923.8% 3223.8¢
80% cowpea: 80% Sesame (W1) 138.85°¢ 10.2¢ 1500.7% 3925.7¢
80% cowpea: 80% Sesame (W2) 148.85™ 5.75° 896.7° 2121.7¢
A poe W2 5 yaslacile 58 WL .0 oS35 (iga3l ull 2 (6o sine T s 52 50 e By (sl slagSiles

Means with the same letters in the same column are not significantly different based on Duncans' test. W1: weed free, W2: weed
infested.
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Table 8. Mean comparison of the effects of weed control treatments on 100-seed weight of cowpea plant

Treatment

100-grain weight (g)

1w
2W

23.53%
22.35°

eglecale S sae W2 o aslacale S WL Las,lai S5l ge3T Galusl 0 (5500 sine BN alie By, sl sla Sile
Means with the same letters are not significantly different based on Duncans' test. W1: weed free, W2: weed infested.
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Table 9. Effect of planting ratios and weed control treatments in intercroppingon partial and total land
equivalent ratios of sesame and cowpea

Treatment Slight Sesame Slight cowpea Intercropping

LER LER LER
50% cowpea: 50% Sesame (W1) 0.32 0.83 1.15
50% cowpea: 50% Sesame (W2) 0.62 1.10 1.72
65% cowpea: 65% Sesame (W1) 0.29 0.75 1.04
65% cowpea: 65% Sesame (W2) 0.46 0.88 1.34
80% cowpea: 80% Sesame (W1) 0.34 0.70 1.04
80% cowpea: 80% Sesame (W2) 0.49 1.05 1.54

W1: weed free, W2: weed infested.

Gpsbale S pae W2 (5 0 slacale Jus WL

bz Loyl g 9SS 5 (S5 (o) S plp Samd g bgliie iS50 (rg pae g g Pl -V - oo
Table 10- Effect of weeding and no weeding in intercropping on partial and total land equivalent ratios of
sesame and cowpea

Treatment Slight Sesame Slight cowpea Intercropping
LER LER LER
w1 0.76 0.31 1.07
w2 1.01 0.52 1.53

W1: weed free, W2: weed infested.
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