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Pots experiment were conducted to determine the effectiveness of pre-

treating pot soils with four population levels, high population (15 plants/bag) 

medium population (10 plants/bag) and low population (5 plants/bag) and 

control with zero plant of Celosia/Amaranthus lines in reducing Alectra 

seeds in soils before planting cowpea.Cowpea plants  were sampled at 7 and 

9 WAP. The experiment showed that Alectra infected sampled cowpea plants 

from the medium population showed a tendency to produced the highest 

shoot fresh weight.  Alectra infected sampled cowpea plants from the high 

population treatment produced highest root fresh weight. However, the 

Alectra uninfected sampled cowpea plants from the negative control 

treatment generally produced higher shoot fresh weight, root fresh weight,  

than the other treatments. Generally, the positive control treatment produced 

the highest percent Alectra infection, attached and emerged Alectra number 

compared with that of the other treatments. On the other hand, the pre-

treatment of pot soil with Celosia and Amaranthus lines at the various 

population levels tended to produce higher number of flower, pod numbers, 

pod weight, total grain yields and 1000-seed weight, than both controls. In 

conclusion this study showed that Celosia and the Amaranthus lines caused 

suicidal germination of Alectra seeds and thereby could serve as trap crop for 

Alectra vogelii. 
                   Copy Right, IJAR, 2013,. All rights reserved.

 

Introduction   

Cowpea is an important food legumes in West and Central Africa (Myers et al., 1996). This region represent over 

78% of the 12.5 million ha of cowpea grown worldwide (Cisse and Hall, 2003.The annual global cowpea grain 

production is estimated at 3 million tonnes (Singh et al., 1997). West Africa account for about 9.3 million ha, with 

annual production of about 2.9 million tonnes IITA (2003). The average nutritional content of mature cowpea seed 

consists of 24% protein, 1.9% fat, 6.3% fibre, 63.6% carbohydrate, 0.00074% thiamine, 0.00012% riboflavin and 

0.0028% niacin. They are rich in amino acids, lysin and tryptophan, and are most palatable when eaten in 

combination with cereals (Bressani, 1985).Therefore, cowpea has a potential to contribute to the alleviation of 

malnutrition specifically among the poor, since protein shortage is a major feature in the diet of developing countries 

than shortage of calories (energy food). This leads the problem of malnutrition and pronounced spread of human 

diseases (Fleck, 1981). 

According to the Food and Agriculture Organization (FAO), 23% of the population of developing economy 

consumes 20% below the level of food intake required to sustain life among other activities, this is a problem which 

has persisted to date (FAO, 2001; Okori, 2005).The relatively high protein content of cowpea, supplement the diet of 

many African people who consume cereals, roots and tubers that are high in carbohydrate and low in protein. 

Cowpea is used for both food and forage and is also beneficial in maintaining soil fertility (Berner and Williams, 
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1998). On account of its ability to fix nitrogen efficiently up to 240kgN/ha, cowpea provides a high proportion of its 

own nitrogen requirement, besides leaving a fixed deposit in the soil of up to 60-70kgN/ha for the succeeding crop 

(Rachie, 1985). As a result of this, cowpea is grown in rotation or mixed with many cereal and tuber food crops. 

Cowpea can be used as a green manure or as cover crop in checking erosion (Dugje et al., 2009). 

However, parasitic weeds (Alectra and Striga) cause serious destruction that results to low yield of cowpea 

and this leads to the biggest constraint to grain production (Olmstead et al., 2001). The yield losses of up to 100% in 

a susceptible and up to 90% in moderately resistant cowpea varieties was reported when Striga gesnerioides 

population was over ten per cowpea  plant (Atokple et al,. 1991). Several arable land have been abandoned as a 

result of high infestation of these noxious weeds (Emechebe et al., 1983). According to Rambakudzibga et al. 

(2002), A. vogelii is a serious pest in cowpea production in Africa. Heavy Striga infestation greatly reduced the root 

and shoot dry weight of most cowpea varieties (Alonge et al.,2004). 

Crop rotation with trap and catch crops has long been proposed and practiced as control measures for parasitic 

weeds. Induction of germination in the absent of host plant (suicidal germination) is one of the promising method of 

Striga control Musselman, (1980). Thus, this can be applicable to Alectra vogelli since the control measure adopted 

for Striga can also be used for Alectra vogelli. 

 

Material and Methods 
Polythene Bags Preparation for Growing Cowpea Plants 

Top soil was sieved using sand siever and mixed with sand at 1:1 ratio. This was used to fill the 

polythene bags for the experiment.  

Preparation of Alectra Seeds Inoculum 

About 10g of Alectra seeds was weighed into polythene bag and 250g sieved dried river sand was also weighed into 

the polythene bag, Alectra seeds and 250g sand were poured into a large polythene. These were mixed thoroughly 

by shaking in different direction for about 3 minutes. The same process was followed to obtain enough Alectra seeds 

inoculums for the experiment.  

Treatment and Experimental Design  
One Celosia and five Amaranthus lines were used at three levels: high population (15 plants/bag) medium 

population (10 plants/bag) and low population (5 plants/bag) and control with zero plant.  Each treatment levels of 

the Amaranthus lines consist of eight (8) pots, replicated three (3) times for all the lines. Hole of about 2cm deep 

was made at the center of each polythene bag and the Alectra seeds inoculum in a leveled soft drink bottle top was 

carefully poured into the hole and covered. In the same polythene bags, Amaranthus seeds were sown. The number 

of Amaranthus seeds to be planted/bag doubled the number of plants planned for each bag. After germination, the 

Amaranthus seedlings, were thinned to the required number and allowed to grow for 7 weeks before the termination 

of their growth. After the removal of the Amaranthus plants from the bag, seeds of cowpea variety SAMPEA 7 were 

sown in the bags.  

Four cowpea seeds (SAMPEA 7) were planted in each polythene bag. At 2 WAP, the seedlings were thinned to 2 

plants per bags after which the seedlings were allowed to grow till 7WAP. Watering of the soil and hand pulling of 

unwanted weeds in the bags were carried out at intervals. At 7WAP of growth, cowpea plants were carefully 

uprooted. The sampled plants were washed with tap water and spread on clean table for the water to drain off. These 

sampled plants were used to determine the shoot fresh weight,root fresh weight, plant height, rot nodule number of 

cowpea plants and attached and emerged Alectra number.  

 

Results  
Pot Experiment  

Shoot Fresh Weight of Alectra Infected Sampled Cowpea Plants 
Generaly the medium population reatment produced the highest shoot fresh weight in  trials 1, whereas high 

population treatment produced lower shoot fresh weight, and for most Amaranthus lines there was no Alectra 

infected cowpea plants under the high population treatment (Table 1).However  Sampled Alectra-uninfected cowpea 

plants from the combined negative control treatment generally produced higher shoot fresh weight than those from 

the Amaranthus lines population treatments(Table 2). 

Root Fresh Weight of Alectra Infected Sampled Cowpea Plants 

The positive control treatment produced higher root fresh weight than the other treatments in trial 1 whereas 

comparable root fresh weight was produced by the treatments in trial 2(Table 3). However, combined ANOVA 

showed that Alectra infected cowpea plants sampled from the high population treatment produced the highest root 

fresh weight compared with the other treatments. Whereas the medium population treatment produced the lowest. 

Generally,the negative control treatment produced highest root fresh weight than the other treatments(Table 4).  
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Percentage Infection of Cowpea Plants By Alectra 

Generally, there was higher percent Alectra infection from positive control treatment particularly in Trial 1, but 

along with medium and high population treatments in Trial 2, and the lowest percentage infection was associated 

with low population treatment.The positive control produced the highest percent Alectra infection in the conbined 

ANOVA.  

Number of Attached Alectra Trial 1 and 2 

The data on the number of Alectra shoots attached to sampled cowpea plants showed that, positive conrol treatment 

produced the highest number of Alectra in Trial 1, while high population treatment produced higher number of 

Alectra shoot than the other treatments in Trial 2. The positive control and high population treatment produced  the 

highest percent number of Alectra infection in the conbined ANOVA.  

Number of Emerged Alectra Shoot In cowpea Pots 

Generally, the data showed that, cowpea plants from the positive control and high population treatments of most 

Amaranthus lines produced the highest number of emerged Alectra shoots in both trials, than the other treatments. 

However, more Amaranthus line from the positive, low, medium and high population shows no Alectra infected 

plants in Trial 1. There was higher number of emerged Alectra shoots associated with all the treatments in Trial 2 

Yield Parameters of Cowpea Plant 

Generally, the pretreatment of pot soil with Celosia and Amaranthus lines at the various population levels tended to 

produce higher number of flowers, pod numbers, pod weight, total grain, yields, and 1000-seed weight.  

 

Table 1: Effect of Amaranthus population levels on the shoot fresh weight of Alectra-infected cowpea plants . 

  

 Age 

(WAP) 

Trial 

  

Control 

Shoot fresh weight (g) 

Amaranthus population level 

  

 Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. 7 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

NI 

NI 

NI 

NI 

NI 

NI 

 

NI 

NI 

NI 

NI 

NI 

NI 

7.33a 

4.37a 

2.70b 

3.20a 

2.87a 

3.97a 

 

10.80a 

6.97a 

4.20a 

3.27a 

2.07a 

4.07a 

5.57b 

3.80b 

2.80b 

3.87a 

NI 

3.97a 

 

3.30b 

1.80b 

NI 

3.57a 

NI 

3.60b 

7.53a 

4.70a 

3.80a 

4.40a 

NI 

NI 

 

4.17b 

NI 

2.30b 

1.00b 

NI 

NI 

3.73c 

NI 

1.90c 

NI 

2.17b 

NI 

 

3.10b 

NI 

2.30b 

3.00a 

NI 

NI 

4.83 

2.57 

2.24 

2.29 

1.01 

1.69 

 

4.27 

11.75 

1.68 

2.17 

0.41 

2.63 

1.41 

0.11 

0.12 

0.08 

0.61 

0.9 

 

0.47 

0.69 

0.02 

0.12 

0.07 

0.01 

2. 7 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

 

NI 

NI 

NI 

NI 

NI 

NI 

23.40a 

17.23a 

21.03a 

21.00a 

24.73a 

2.10a 

 

38.27a 

39.53a 

26.80a 

25.70a 

20.73a 

46.43a 

18.63a 

16.60a 

23.80a 

20.53ab 

23.37a 

5.53a 

 

30.50a 

32.03ab 

20.73a 

22.00a 

29.33a 

13.43c 

20.77a 

21.03a 

16.93a 

15.93ab 

22.20a 

3.50a 

 

32.87a 

19.03b 

25.23a 

24.53a 

37.30a 

48.33a 

21.77a 

11.57b 

18.77a 

13.53b 

20.90a 

8.40a 

 

34.53a 

30.70ab 

25.23a 

23.00a 

25.83a 

27.43b 

16.9 

13.27 

16.93 

14.20 

18.20 

3.91 

 

27.23 

24.26 

19.33 

19.05 

27.62 

27.73 

1.29 

1.20 

2.44 

1.66 

1.44 

1.80 

 

4.35 

3.40 

2.36 

2.26 

1.78 

3.22 
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Combined 

 

 

 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

 

NI 

NI 

NI 

NI 

NI 

NI 

 

  

18.90a 

17.03a 

13.68a 

11.47ab 

14.88a 

17.40a 

 

 

15.78ab 

10.57b 

9.79a 

9.88b 

12.22a 

10.66b 

 

 

13.83 

10.47 

9.84 

9.43 

10.57 

11.34 

 

 

2.36 

2.05 

1.69 

1.46 

1.37 

2.54 

 

19.95a 

16.19a 

12.07a 

12.49ab 

12.60a 

18.14a 

 

14.50b 

13.57ab 

11.83a 

13.29a 

13.15a 

10.52b 

 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

NI:No Alectra-Infected Plants  

L. Black: Local Black 

 

Table 2: Effect of Amaranthus Population levels on the shoot fresh weight of  Alectra uninfected cowpea 

plants.  

  

 Age 

(WAP) 

Trial 

  

Control 

Shoot fresh weight (g) 

Amaranthus Population level 

  

 Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. 7 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

8.00b 

6.50a 

6.17a 

6.87a 

8.23a 

8.57a 

 

8.23b 

8.83a 

7.43a 

8.10a 

7.60a 

8.57a 

12.73a 

5.80ab 

2.53b 

4.97b 

3.07b 

3.53b 

 

11.80a 

6.57b 

3.87b 

4.32bc 

2.87b 

4.67b 

4.43d 

5.13ab 

2.13b 

0.02d 

2.80b 

4.53b 

 

5.77c 

2.60c 

2.60b 

3.20c 

1.67c 

2.83d 

3.00e 

3.77b 

2.60b 

3.53c 

2.53b 

5.47ab 

 

4.40c 

3.23c 

2.53b 

5.20b 

2.60bc 

3.07c 

5.90c 

4.37ab 

4.50a 

5.8ab 

8.57a 

5.67ab 

 

4.17c 

2.97c 

2.13b 

5.20b 

2.40bc 

4.37bc 

6.63 

5.11 

3.59 

4.24 

5.04 

3.55 

 

5.23 

4.84 

3.71 

5.20 

3.43 

4.70 

0.34 

0.53 

0.44 

0.07 

0.30 

0.08 

 

0.47 

0.08 

0.05 

0.05 

0.04 

0.09 

2. 7 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

31.33a 

31.33a 

36.90a 

28.50a 

36.03a 

3.90a 

 

33.70a 

43.07a 

34.97a 

33.97a 

46.67a 

42.20a 

27.80a 

24.4b 

17.87ab 

17.33b 

19.50b 

3.23ab 

 

NI 

27.27b 

NI 

NI 

21.73c 

NI 

13.53b 

18.80c 

21.77ab 

11.10b 

14.13b 

2.60ab 

 

15.10a 

21.80c 

NI 

21.47b 

25.80b 

13.80b 

26.60a 

10.80d 

10.70b 

11.10b 

14.13b 

2.60ab 

 

NI 

27.27b 

NI 

21.47b 

24.07b 

NI 

17.20b 

11.60d 

11.23b 

7.57b 

17.07b 

2.07b 

 

NI 

17.80c 

19.50b 

NI 

16.76c 

23.39b 

23.29 

19.39 

18.59 

12.90 

21.04 

2.83 

 

9.76 

27.44 

10.89 

14.71 

23.01 

15.88 

2.24 

1.37 

2.52 

2.45 

3.33 

2.59 

 

6.10 

1.21 

2.52 

2.75 

2.81 

3.37 

 

 

      

 

Combined 

 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

20.32a 

22.43a 

21.37a 

19.36a 

24.63a 

21.63a 

13.00b 

15.97b 

6.07b 

6.65bc 

11.79b 

7.78bc 

9.71b 

12.08c 

6.63b 

5.33c 

7.18b 

10.83bc 

8.50b 

11.27cd 

3.96b 

10.33b 

10.10b 

6.12c 

6.82b 

9.18d 

3.34b 

4.64c 

9.69b 

12.13b 

11.69 

14.19 

9.47 

9.26 

12.68 

11.70 

3.43 

1.14 

2.94 

2.31 

2.35 

2.80 
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N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Black 

 

 

 

Table 3: Effect of Amaranthus population levels on the  root fresh weight of  Alectra infected cowpea plants. 

  

  

 

Age 

(WAP) 

  

Control 

Root fresh weight (g) 

Amaranthus population level 

  

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. 7 

 

 

 

 

 

 

9 

 

 

 

 

 

 

 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

NI 

NI 

NI 

NI 

NI 

NI 

 

NI 

NI 

NI 

NI 

NI 

NI 

0.77a 

0.70a 

0.17d 

0.40a 

0.47a 

0.50a 

 

0.55b 

6.97a 

0.30b 

0.20a 

0.67a 

0.37b 

0.80a 

0.40c 

0.30c 

0.57a 

NI 

0.47b 

 

0.80ab 

1.80b 

NI 

0.37a 

NI 

1.40a 

1.00a 

0.60b 

0.80a 

0.47a 

NI 

NI 

 

1.60a 

NI 

NI 

0.60a 

NI 

0.93ab 

0.77a 

NI 

0.50b 

NI 

0.17b 

NI 

 

0.67ab 

NI 

0.40a 

0.47a 

NI 

NI 

0.67 

0.34 

0.35 

0.29 

0.13 

0.19 

 

0.72 

1.75 

0.14 

0.33 

0.13 

0.34 

0.11 

0.02 

0.11 

0.08 

0.03 

0.09 

 

0.23 

0.11 

0.26 

0.12 

0.07 

0.17 

2. 7 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

 

NI 

NI 

NI 

NI 

NI 

NI 

5.87b 

4.60a 

2.47b 

5.93a 

10.63a 

2.10a 

 

29.70ab 

5.90b 

16.40a 

19.53b 

8.37a 

15.76a 

10.20a 

1.7a 

4.07ab 

7.03a 

4.90b 

5.53a 

 

25.20ab 

13.80ab 

11.37a 

27.27ab 

12.13a 

7.33a 

10.13a 

3.40a 

6.53a 

3.93a 

6.10b 

3.50a 

 

5.40b 

8.27b 

19.47a 

8.67b 

6.30a 

21.10a 

2.8c 

5.07a 

4.12ab 

5.73a 

6.90b 

8.40a 

 

34.93a 

23.27a 

13.23a 

49.34a 

11.33a 

16.07a 

5.8 

2.95 

3.44 

4.52 

5.71 

3.91 

 

23.00 

10.25 

12.09 

26.33 

2.83 

12.05 

0.98 

0.88 

0.86 

1.02 

0.84 

2.29 

 

5.73 

2.88 

1.98 

7.02 

1.61 

4.12 

 

 

Combined 

  

  

 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

9.22a 

3.32b 

4.83ab 

6.52ab 

5.03a 

4.68a 

9.25a 

4.08ab 

3.93b 

8.81ab 

4.26a 

3.68b 

4.53a 

3.07b 

6.70a 

3.42b 

3.10a 

6.38a 

9.79a 

7.08a 

4.58ab 

13.91a 

4.60a 

6.12a 

6.56 

3.51 

4.10 

6.53 

4.30 

4.17 

3.33 

1.71 

1.20 

3.92 

0.98 

2.41 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using  

Duncan multiple range-test (DMRT). 

 NI:No Alectra-Infected Plants 

L. Black: Local Black 
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Table 4: Effect of Amaranthus population levels on the  root fresh weight of  Alectra uninfected cowpea 

plants.  

  

 Age 

(WAP) 

  

Control 

Root fresh weight (g) 

Amaranthus population level 

  

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. 7 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

0.70b 

0.83a 

0.73a 

0.80a 

0.90a 

0.83a 

 

0.77a 

8.83a 

0.77a 

0.97a 

1.03a 

0.80a 

1.10a 

0.67ab 

0.33b 

0.67a 

0.63b 

0.37b 

 

0.97a 

6.57b 

0.37b 

0.27b 

0.17b 

0.47b 

0.47b 

0.80a 

0.33b 

0.20b 

0.63b 

0.57ab 

 

0.27a 

2.60c 

0.17b 

0.17b 

0.13b 

0.30b 

0.17c 

0.50b 

0.33b 

0.20b 

0.63b 

0.77ab 

 

1.03a 

3.23c 

0.17b 

0.20b 

0.17b 

0.20b 

0.57b 

0.47b 

0.73a 

0.67a 

0.17b 

0.80a 

 

0.23a 

2.97c 

0.17b 

0.17b 

0.10b 

0.37b 

0.60 

0.65 

2.45 

0.67 

0.51 

0.49 

 

0.65 

21.80 

0.33 

0.36 

0.32 

0.43 

0.06 

0.67 

0.07 

0.08 

0.07 

0.07 

 

0.27 

0.08 

0.15 

0.05 

0.04 

0.14 

2. 7 

 

 

 

 

 

 

 

 

9 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

2.67b 

4.57a 

4.97a 

3.77a 

7.37a 

3.90a 

 

6.50a 

8.77a 

8.43a 

4.07b 

6.77a 

7.13a 

3.50a 

2.87b 

4.47ab 

2.57ab 

5.00ab 

3.23ab 

 

NI 

3.57b 

NI 

NI 

4.23ab 

NI 

2.00b 

2.10bc 

3.47ab 

NI 

2.83b 

2.37ab 

 

1.65b 

1.90b 

NI 

6.03a 

1.00c 

3.80a 

2.70b 

1.20c 

1.60b 

2.17ab 

2.20b 

2.60ab 

 

NI 

4.33b 

NI 

3.70b 

4.57ab 

NI 

1.30c 

2.03bc 

4.37ab 

1.40bc 

3.7ab 

2.07b 

 

NI 

2.80b 

6.07a 

NI 

4.00b 

5.30a 

2.43 

2.31 

3.78 

1.98 

4.22 

2.83 

 

22.22 

21.37 

2.90 

2.79 

4.11 

3.25 

0.17 

0.30 

0.74 

0.41 

1.03 

0.38 

 

0.40 

0.64 

1.24 

0.43 

0.60 

1.00 

 

 

Combined 

  

CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

 

2.66a 

3.78a 

3.73a 

2.40a 

4.02a 

3.17a 

 

1.39bc 

1.88b 

1.29b 

0.88bc 

2.50b 

1.02b 

 

1.83ab 

1.25b 

0.99b 

1.56ab 

1.10c 

1.76b 

 

0.98bc 

1.57b 

0.53b 

1.59ab 

1.88bc 

0.89b 

 

0.53c 

1.44b 

2.83a 

0.56c 

1.98bc 

2.13ab 

 

1.48 

1.98 

1.87 

1.40 

2.29 

1.80 

 

0.47 

0.40 

0.80 

0.46 

0.60 

0.47 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Black 
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Table 5: Effect of Amaranthus Population levels on the Percentage Infection of Cowpea Plants Inoculated 

With Alectra 

Trial Variety Control Percentage infection 

Amaranthus population level  

Negative Positive  Low  Medium  High  Mean SE+ 

1 Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

 

NI 

NI 

NI 

NI 

NI 

NI 

61.11a 

33.33a 

33.33a 

50.00ab 

33.33a 

33.33a 

50.00a 

16.67b 

11.11c 

77.78a 

NI 

27.78ab 

50.00a 

11.11b 

16.67b 

27.78b 

NI 

44.45a 

50.00a 

NI 

27.78ab 

27.78b 

16.67b 

11.11b 

42.22 

12.22 

17.78 

36.89 

10.00 

23.33 

5.36 

1.93 

2.10 

8.16 

3.33 

5.77 

2 

 

 

 

 

 

 

1&2 

Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

 

Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

 

NI 

NI 

NI 

NI 

NI 

NI 

94.44a 

66.67a 

77.77a 

83.33a 

61.11a 

66.67ab 

 

77.78a 

50.00a 

55.55a 

66.67a 

47.22a 

50.00ab 

61.116a 

50.00a 

66.67ab 

66.67a 

61.11a 

77.78a 

 

55.56a 

33.34a 

38.89a 

72.22a 

30.56a 

52.78ab 

77.77a 

77.78a 

77.78a 

61.11a 

33.33a 

83.33a 

 

63.89a 

44.45a 

47.22a 

44.45a 

16.67a 

63.89a 

94.44a 

77.78a 

50.00b 

77.78a 

84.44a 

44.44b 

 

72.22a 

38.89a 

38.89a 

52.78a 

80.56a 

27.78b 

65.55 

54.44 

67.71 

57.78 

47.10 

54.44 

 

53.89 

33.34 

36.11 

62.67 

35.00 

38.00 

3.84 

7.26 

5.77 

10.12 

3.62 

6.67 

 

4.14 

13.73 

12.37 

11.10 

2.83 

10.53 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

NI:No Alectra-Infected Plants  

L. Black: Local Black 

 

 

 

 

Table 6: Effects of Amaranthus Population Level  on The Number of Attached Alectra Shoot on  Cowpea 

Innoculated With Alectra 

Trial Variety Control Percentage Infection  

Amaranthus population level  

Negative Positive  Low  Medium  High  Mean SE+ 

1 Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

 

NI 

NI 

NI 

NI 

NI 

NI 

1.95a 

3.33a 

2.50a 

2.00a 

2.50a 

2.17a 

1.90a 

1.00b 

1.00b 

1.93a 

NI 

1.67b 

2.30a 

0.67b 

1.00b 

2.00a 

NI 

1.00c 

0.43b 

NI 

1.67ab 

1.67a 

0.67b 

1.00c 

1.32 

0.80 

1.23 

1.52 

0.63 

1.17 

0.18 

0.21 

0.30 

0.21 

0.17 

0.09 

2 Celosia  NI 3.73b 5.33a 2.33c 1.57c 2.59 0.20 
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Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

1.63b 

1.70b 

2.97b 

2.00c 

3.20b 

2.23b 

1.73b 

2.60b 

1.11b 

1.53bc 

2.97ab 

3.40a 

2.83b 

1.77a 

1.23c 

5.03a 

2.93a 

5.23a 

1.44a 

7.67a 

2.37 

1.95 

2.65 

1.26 

2.73 

0.63 

0.17 

0.43 

0.17 

0.58 

 

 

 

 

1&2 Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

2.84a 

2.48a 

2.10a 

2.48a 

3.30a 

2.68ab 

3.62a 

1.62a 

1.37a 

2.27a 

2.22a 

1.60b 

2.30ab 

1.82a 

2.20a 

2.42a 

2.25a 

1.12b 

1.00b 

2.52a 

2.30a 

3.20a 

2.24a 

4.33a 

1.95 

1.69 

1.59 

2.07 

2.00 

1.95 

0.54 

0.79 

0.39 

0.58 

0.16 

0.89 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

NI: No Alectra-Infected Plants  

L. Black: Local Black 

 

Table 7: Effect of Amaranthus Population Levels on the Number of Emerged Alectra Shoots on Cowpea 

Innoculated with Alectra 

Trial Age 

WAP 

Variety Control Emerged Alectra shoots 

Amaranthus population level.  

Negative Positive  Low  Medium  High  Mean SE+ 

1 7  Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

0.33a 

NI 

NI 

1.33a 

NI 

NI 

0.33a 

NI 

NI 

3.33a 

NI 

NI 

0.33a 

NI 

10.33a 

0.93 

0.00 

0.00 

0.20 

0.00 

0.07 

0.69 

0.00 

0.00 

0.20 

0.00 

0.12 

 9  Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

2.00a 

3.00a 

3.67a 

4.00a 

5.33a 

2.67a 

1.67a 

NI 

NI 

3.66a 

NI 

NI 

2.33a 

NINI 

0.66a 

NI 

1.00ab 

1.33a 

NI 

NI 

2.67a 

NI 

0.67b 

1.47 

0.60 

0.73 

2.20 

1.07 

0.87 

0.54 

0.20 

0.42 

1.42 

0.31 

0.44 

 

2 7  Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

6.33b 

0.67a 

NI 

NI 

3.67a 

1.33a 

13.67ab 

1.33a 

NI 

NI 

NI 

NI 

12.00ab 

2.67a 

1.33a 

1.67a 

NI 

0.33a 

17.67a 

4.67a 

2.33a 

0.67a 

NI 

2.67a 

9.93 

1.87 

0.73 

0.47 

0.73 

0.87 

2.36 

1.17 

0.75 

0.57 

0.81 

0.89 

 

 

 

 

 

 

 

1&2 

9  

 

 

 

 

 

 

7  

Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

 

Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

16.67c 

9.67a 

12.00a 

12.33a 

10.67a 

16.00a 

26.67b 

21.33a 

19.33a 

8.67a 

14.33a 

17.00a 

31.67ab 

17.67a 

15.00a 

8.00a 

5.67a 

16.67a 

42.33a 

14.00a 

14.33a 

8.33a 

2.33a 

13.00a 

23.47 

12.53 

12.13 

7.47 

6.60 

12.52 

2.99 

3.23 

3.47 

2.98 

3.17 

1.81 

NI 

NI 

NI 

NI 

NI 

NI 

3.17ab 

0.33a 

Ni 

Ni 

1.83a 

0.67a 

6.83a 

0.67a 

NI 

0.17a 

NI 

NI 

6.67a 

1.33a 

0.67a 

1.00a 

NI 

0.17a 

10.50a 

2.33a 

1.17a 

0.50a 

NI 

1.50a 

5.43 

0.93 

0.36 

0.33 

0.37 

0.47 

3.04 

1.05 

0.55 

0.41 

0.66 

0.69 



ISSN 2320-5407                                International Journal of Advanced Research (2013), Volume 1, Issue 9, 1-12 
 

9 

 

1&2 9 Celosia  

Tete  

NH-48 

L. Black 

NH-452 

NH-493 

NI 

NI 

NI 

NI 

NI 

NI 

9.33a 

6.33a 

7.83a 

8.17a 

8.00a 

9.33a 

14.17a 

10.67a 

9.67a 

6.17a 

7.17a 

8.50a 

17.00a 

8.83a 

7.50a 

4.33a 

2.83a 

8.33a 

21.83a 

7.00a 

7.17a 

5.50a 

1.17a 

6.83a 

13.27 

6.57 

6.43 

4.83 

3.83 

6.60 

6.92 

4.50 

4.30 

3.43 

3.03 

3.57 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

NI: No Alectra-Infected Plants  

L. Black: Local Black 

Table 8: Effect of Amaranthus Population levels on the number of flowers produced by cowpea inoculated 

with Alectra . 

   

Control 

Number of Flowers Produced  

Amaranthus population level 

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

43.67a 

20.67a 

24.00a 

31.00a 

21.00b 

22.00a 

41.67a 

33.00a 

25.00a 

27.33a 

23.00ab 

29.00a 

34.67a 

40.67a 

28.33a 

31.67a 

34.67ab 

26.67a 

28.00a 

39.33a 

36.00a 

29.67a 

41.33a 

35.67a 

29.00a 

32.67a 

25.00a 

27.67a 

37.00b 

34.33a 

35.40 

33.27 

27.67 

29.47 

31.4 

29.53 

4.66 

4.79 

3.67 

3.06 

4.44 

5.10 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Black 

 

Table 9: Effect of Amaranthus Population levels on the number of pods produced by cowpea inoculated with 

Alectra . 

   

Control 

Pod Number Produced  

Amaranthus population level  

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

15.00a 

10.33b 

11.67bc 

10.33b 

10.67b 

11.00b 

26.33a 

14.00b 

16.67ab 

16.00ab 

10.67b 

10.33b 

26.33a 

36.00a 

18.67ab 

24.00a 

22.33a 

18.00ab 

20.67a 

32.00a 

20.00a 

20.67ab 

30.00a 

20.67ab 

24.00a 

24.33ab 

11.33c 

17.33ab 

24.00a 

23.00a 

22.40 

23.33 

15.67 

17.67 

19.53 

16.60 

2.85 

2.47 

1.68 

2.42 

2.71 

2.55 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Black 

 

Table `10: Effect of Amaranthus Population levels on the pod weight of cowpea inoculated with Alectra . 

   

Control 

Pod Weight (g) 

Amaranthus population level  

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

24.00a 

16.00b 

15.00b 

16.33a 

15.33b 

15.00ab 

27.00a 

14.33b 

21.33a 

18.33a 

10.33b 

10.66b 

29.00a 

38.67a 

22.67a 

25.67a 

30.33a 

20.33ab 

20.33a 

38.33a 

24.00a 

22.00a 

36.67a 

24.67a 

26.33a 

29.67ab 

12.67b 

21.67a 

28.33a 

24.67a 

25.33 

27.40 

19.27 

20.80 

24.20 

18.73 

3.40 

4.22 

1.52 

3.30 

2.68 

5.88 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Black 

 

Table 11: Effect of Amaranthus population levels on the total grain yield of cowpea inoculated with Alectra. 

    

Control 

Total Grain Yield (g) 

Amaranthus population level 



ISSN 2320-5407                                International Journal of Advanced Research (2013), Volume 1, Issue 9, 1-12 
 

10 

 

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

19.67a  

13.33b 

11.67b 

13.00a 

13.00b 

12.67b 

21.67a 

11.67b 

17.67a 

15.00a 

8.00b 

8.67b 

23.67a 

30.00a 

18.33a 

20.67a 

22.00a 

16.33ab 

16.67a 

31.00a 

20.00a 

18.00a 

29.00a 

18.00ab 

22.00a 

23.67ab 

10.33b 

17.67a 

22.00a 

19.00a 

20.67 

21.93 

15.60 

16.87 

18.80 

14.93 

2.10 

3.74 

2.24 

2.57 

1.84 

2.14 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Blagk 

 

 

 

Table 12: Effect of Amaranthus Population levels on the 1000 seed weight of cowpea   inoculated with Alectra. 

 

   

Control 

1000 Seed Weight (g) 

Amaranthus population level  

Trial  Variety  Negative  Positive  Low  Medium High Mean SE+ 

1. CELOSIA 

TETE 

NH-48 

L. BLACK 

NH-452 

NH-493 

110.33a 

77.00b 

71.33b 

79.67a 

77.00b 

76.00ab 

107.67a 

75.00b 

102.62a 

98.33a 

50.33b 

58.67b 

126.00a 

197.00a 

114.67a 

130.33a 

148.67a 

101.67ab 

100.67a 

161.67ab 

128.00a 

117.67a 

176.33a 

115.33a 

136.67a 

155.00ab 

68.67b 

115.67a 

146.00a 

122.67a 

116.27 

133.13 

97.07 

108.33 

119.67 

94.87 

20.71 

27.32 

7.32 

17.27 

14.04 

12.99 

N.B: Means followed by the same letter(s) in each row, in each trial are not significantly different (P=0.05), using 

Duncan multiple range-test (DMRT). 

L. Black: Local Black 

 

Discussion 

Pre-treating Alectra infected soil by growing Amaranthus lines before planting susceptible cowpea SAMPEA 7 

reduced the emergence of Alectra in the soil infected with the parasitic weed seeds. The reduction of Alectra 

occurrence might probably be due to the root exudates from the Amaranthus lines earlier planted which could have 

caused suicidal germination of some of the seeds in the soil. Lagoke et al. (1997), Oswald (1997) and Ariga et al. 

(1997), reported that, intercropping of maize with non-host crop improved soil productivity and reduction of S. 

hermonthica seed bank in the soil as a result of suicidal germination of Striga seeds by non-host. The soil pre-treated 

with medium Amaranthus population enhanced the good growth of the shoot fresh weight of cowpea plants. This 

probably might be as a result of the production of more stimulants that suppressed the emergence of Alectra seeds in 

the soil at this population than other Amaranthus populations. Girma et al. (2005) reported the potentiality of trap 

crop maize (Zea-mays) and snap bean (Phaseolus vulgare) in reducing seed bank of O. ramose and O. cernua by 

74% and 71% respectively. 

High population of Amaranthus lines produced higher root fresh weight in cowpea plants in the pre-treated soil. This 

could probably be that the Amaranthus population produced higher germination stimulants which largely had 

reduced the Alectra seeds in the pre-treated soil. Olupot et al. (2001) reported the ability of trap crop Celosia 

argentia (Amaranthaceae) in reducing Striga emergence on Sorghum by 55%. 

 Cowpea plants sampled from the negative control treatment(Uninfected plants) generally produced better shoot 

fresh weight, root fresh weight, plant height and root nodule number than all the Celocia/Amaranthus population 

treatments among the uninfected cowpea plants. This indicates that in an Alectra free cowpea field, good growth of 

the cowpea variety and higher yield would be recorded as compared with that of the infected farm, which can 

seriously affect and reduce the growth of cowpea plants.  

However, positive control treatment generally produced higher number of infected cowpea plants, indicating that the 

cowpea SAMPEA 7, is very susceptible to Alectra. The positive control treatment had the highest percentage 

number of attached and emerged Alectra shoots. Dhanapal et al., (2006) reported the effectiveness of trap crops in 

stimulating the seed germination of parasitic weeds, O. cernua Loefl in both the laboratory and glass-house 

experiment. The trap crops used strongly increased germination of the parasites.  
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Thus pre-treating soils by growing the Amaranthus lines in them before planting a susceptible cowpea variety 

SAMPEA 7 influenced the cowpea to produced higher yield than that observed from the untreated soils. Soil pre-

treated with the  medium and high populations of Amaranthus lines resulted in higher shoot fresh weight and root 

fresh weight.  

However, the production of a good shoot fresh weight with medium population treatment and high population with 

better root fresh weight, resulted in the production of higher grain yield which includes higher flower number, pod 

number, pod weight, total grain yield and 1000 seed weight. 

The soil pre-treated with high and medium population of Amaranthus lines produced higher grain yield of cowpea 

variety SAMPEA 7, and this was probably because of the effectiveness of the crops lines in reducing Alectra seed 

bank in the soil. Kureh et al. (2000) reported the effectiveness of trap crop soyabeans to induce the germination of 

the parasite which lead to the production of higher head weight, 1000-seed weight of grain yield of Sorghum in a 

maize cultivated field infected with Striga.  

Conclusions  

In this study, it has been shown that Amaranthus lines/Celosia can induced Alectra seeds to germinate.The 

SAMPEA7 had a better germination and growth  than that  of Amaranthus  lines..Alectra infected sampled cowpea 

plants from the high and medium population treatments produced the highest shoot fresh weight and root fresh 

weight. Cowpea plants under the negative control treatment generally produced higher shoot fresh weight and root 

fresh weight than the other treatments under the uninfected plants. The cowpea plants from Celosia/Amaranthus pre-

treated soil produced higher flower numbers, pod number, pod weight, total grain yield and 1000 seed weight than 

the controls, which indicates that the Amaranthus lines can be used as trap crop in the control of Alectra vogelii.   

However, This study showed that Celosia and the Amaranthus lines caused suicidal germination of Alectra seeds 

and thereby could serve as trap crop for Alectra vogelii. 
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