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intercropping under weedy and weed-free conditions
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ABSTRACT

To study the effects of different intercropping ratios of black cumin and fenugreek on yield, yield
components and oil percentage under weedy and weed-free conditions, a factorial experiment was
conducted in a randomized complete block design with three replications at Vali-e-Asr Rafsanjan
University in 2015. The treatments included five intercropping ratios (black cumin sole cropping,
fenugreek sole cropping, 25% black cumin + 75% fenugreek, 50% black cumin + 50% fenugreek and
75% black cumin + 25% fenugreek) and weed management (with and without weed control). Results
showed that yield of both plants were greater in sole cropping treatments, whereas the highest plant
height, 1000- seed weight and seed oil were obtained from intercroppings. Intercropping systems had a
relative advantage than sole cropping and total relative yield (TRY) was more than 1 in all intercropping
ratios. The highest TRY was achieved in 25% black cumin +75% fenugreek (1.55) treatment under weed
control conditions. Intercropping caused better weeds control, so that the number and dry weight of weeds
was reduced in intercropping treatments. The yield loss due to weeds was 87.2% in sole crop and in 25%
black cumin +75% fenugreek, 75% black cumin +25% fenugreek and 50% black cumin +50% fenugreek
treatments were 34.8%, 27.1% and 25%, respectively. Overall, the result of this research revealed that
while 25% black cumin +75% fenugreek intercropping increased TRY, it also improved weeds control.
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Table 1. Physiochemical analysis of the experimental site soil.

I EC N Organic matter Available K Available P Sand Clay Silt
P dSm’ (%) mg kg (%)
7.6 4.41 0.097 0.93 7 43 17 40
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Table 2. Analysis of variance of the effect of intercropping and weed management on some characteristics of black cumin.

Source of variance

Mean squares

d.f. Thousand

Plant height Branch number Follicule/plant Grain/ follicules grain weight Grain yield Biological yield Oil percentage
Block 2 2.47 0.54 2.16 9.87 0.080 79.79 87.63 7.95
Planting pattern (P) 3 39.09%* 4.81%* 17.93%* 27.52%* 0.642%* 610.66** 206.53ns 10.71*
Weed management (W) 1 107.31%* 0.37ns 22.04%* 11.48%* 1.760%** 209.39%* 777.11%* 0.20ns
P*W 3 36.01%* 0.15ns 0.16ns 1.71ns 0.038ns 16.67ns 411.22ns 1.10ns
Error 14 3.15 0.68 1.16 1.81 0.086 42.07 72.34 2.40
4.54 12.64 7.87 7.03 9.18 11.83 6.40 5.01

Coefficient of variance

o0 Sy g g Jleixl zahaw jo Iy S g e Sy Cod ey

ns, * and **: Non-significant, significant at 5% and 1% of probability levels, respectively.
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Table 3. Analysis of variance of the effect of intercropping and weed management on some characteristics of fenugreek.

#*# NS

Source of variance

Mean squares

d.f. Thousand

Plant height Branch number Pod number/plant ~ Grain number/ pod grain weight Grain yield Biological yield  Oil percentage
Block 2 10.28 0.29 0.12 0.02 2.35 44.18 2912.22 0.54
Planting pattern (P) 3 804.38** 0.59ns 1.26ns 66.64%* 24.21%* 1065.71** 12900.33** 6.11%*
Weed management (W) 1 305.81%** 3.37%* 18.37%* 13.08ns 0.72ns 2708.52%* 11008.16** 16.66%*
P*W 3 77.94%* 2.26ns 0.04ns 1.46ns 0.12ns 431.52%* 3128.50ns 2.33ns
Error 14 9.22 0.24 0.64 9.01 1.22 63.74 3196.09 1.58
8.21 19.43 14.31 25.94 9.89 13.98 20.22 14.54

Coefficient of variance
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ns, * and **: Non-significant, significant at 5% and 1% of probability levels, respectively

#*# NS
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Table 4. Interaction effects of intercropping and weed management on some characteristics of black
cumin and fenugreek.

Planting pattern Weed Black cumin height Fenugreek height Fenugreek g;am yield (g
management (cm) (cm) m™)

Weed-free 26.42d 18.58e 99.81a

Sole crop
Weedy 34.11b 26.81d 53.33¢
25% black cumin +75% Weed-free 31.33bc 42.06b 61.73b
fenugreek Weedy 31.28bc 58.97a 45.79de
75% black cumin +25% Weed-free 30.66¢ 33.98¢c 52.11cd
fenugreek Weedy 30.76¢ 35.34c 40.99¢
50% black cumin +50% Weed-free 31.20bc 39.03bc 57.23bc
fenugreek Weedy 40.39a 41.08b 45.78de

Bl gl e gles aus > S Jlaxsl haws ;0 g LSD ygel bl 51 oS e By G JBlas b sla o Silie et yo 40
In each column, means with at least one similar letter had no significant difference based on LSD at 1% of probability

level.
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Table 5. The effect of intercropping on some characteristics of black cumin.

] ] Thousand Grain Biological .
Planting pattern ]?1?1?1%}55 nulr:r?égrcglimt numb?rr/?iﬂlicule grain yield yield perc(Zrllltage
weight (g) gm? gm?
Sole crop 7.66a 16.17a 21.77a 2.80c 69.03a 141.28a 29.17¢
0, 1 0,
25% b‘t%;‘l‘u‘;r“;‘; TI3% 6 g6ab 13.50b 19.52a 3.7b 4642c  13375b  31.00bc
0, 1 0,
75% b'?fog‘i‘;}? t25% ¢ ope 12.17b 16.58¢ 3.22b 5474b  133.52b 36.00a
0, 1 0,
0% bl?grll‘ucgg‘]? 0% s 50 13.00b 18.73b 3.60a  49.02bc  130.64b 31.83b
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In each column, means with at least one similar letter had no significant difference based on LSD at 1% of probability

level.
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Table 6. Effect of weed management on some characteristics of black cumin and fenugreek.

Black cumin Fenugreek
Weed Follicule Thougand Grain Grain Branches Pod Bio?ogical oil
management number/ gram number/follicule yield number number yield ercentage
g plant weight (g) (g m?) /plant (g m?) P g
Weed-free 14.67a 3.47a 19.84a 57.75a 291a 4.75b 257.67b 8.0b
Weedy 12.75b 2.93b 18.46 51.84b 2.16b 6.50a 300.92a 9.5a
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In each column, means with at least one similar letter had no significant difference based on LSD at 1% of probability

level.
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Table 5. Effect of intercropping on some characteristics of fenugreek.

Planting pattern Grain number/

Thousand grain Grain yield Biological Oil

pod weight (g) (g m?) yield (g m?) percentage
Sole crop 16.39a 8.43c 76.57a 3412.00a 7.17b
25% black cumin +75% fenugreek 8.85b 11.58b 53.76b 286.17ab 9.17a
75% black cumin +25% fenugreek 10.99b 11.45b ¥r/o0c 223.17¢ 9.00a
50% black cumin +50% fenugreek 10.04b 13.26a 51.51b 257.67b 9.33a
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In each column, means with at least one similar letter had no significant difference based on LSD at 1% of probability

level.
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Table 8. Variance analysis of the intercropping effects on weeds number and biomass.

Source of variance df Total weeds density Weeds dry weight
Block 2 0.33ns 3.54ns
Planting pattern 3 1.63%** 8.14%*
Error 6 0.22 0.83
Coefficient of variance 24.59 13.91

Do) Sy gy Jleixl el jo Iy pxe g s g oS Sy s 5 % S
ns, * and **: Non-significant, significant at 5 and 1% of probability levels, respectively.
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Figure 1. Effect of intercropping on density and dry weight of weeds (Column with similar letter had no
significant difference based on LSD at 1% of probability level.)
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Table 9. Effect of weed management and different planting pattern on relative yield and competition index in fenugreek- black cumin intercropping

Relative yielld of'black Relative yield of Total relative yield Competition index Competition index of
cumin fenugreek of black cumin fenugreek

25% black cumin +75% fenugreek 0.70 cd 0.85 a 1.55 a -2.18 e 0.90 a

Weed-free  75% black cumin +25% fenugreek 0.65 d 0.73 be 1.38 c -1.96 d 0.80 a
50% black cumin +50% fenugreek 0.81 a 0.73 be 1.54 ab 0.80 a -2.10 d

25% black cumin +75% fenugreek 0.80 ab 0.65 d 1.45 bc 0.96 a -2.19 d

Weedy 75% black cumin +25% fenugreek 0.68 cd 0.79 ab 1.47 a-c -0.13 c 0.16 b
50% black cumin +50% fenugreek 0.74 be 0.71 b-d 1.45 bc 0.06 b -0.05 c

5,105 gl e aglis o yd o Jlotizl prdans 50 9 LSD (yg031 olusl s oS i B G JBlas slyls (slopuSilis oygim o 00
In each column, means with at least one similar letter had no significant difference based on LSD at 1% of probability level.
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Table 10. Effect of weed management and different planting pattern on some evaluation indices in fenugreek- black cumin intercropping.

Aggressivity index of Aggressivity index of Crowding coefficient of Crowding coefficient of Total crowding
fenugreek black cumin fenugreek black cumin coefficient
25% black cumin +75% fenugreek 1.95 a -1.95 e 0.85 d 5.53 b 6.38 c
Weed-free 75% black cumin +25% fenugreek 1.47 b -1.47 d 0.63 d -0.65 e -0.02 e
50% black cumin +50% fenugreek -1.01 d 1.01 b 15.76 b 0.37 de 16.13 b
25% black cumin +75% fenugreek -2.01 e 2.01 a 19.04 a 4.02 c 23.06 a
Weedy 75% black cumin +25% fenugreek 021 ¢ -0.21 ¢ 228 c 1.44 d 3.72 d
50% black cumin +50% fenugreek -0.23 ¢ 0.23 ¢ 294 c 7.00 a 9.94 c

5,10 gl e gl o yd o Jlotisl rhans 10 9 LSD yge;T ulisl ys oS i B S JBlas slls (sla il oygi o 0
In each column, means with at least one similar letter had no significant difference based on LSD at 1% of probability level.
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