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Influence of Farmyard Manure and Weeding Regimes on
Growth and Yield of Okra (Abelmoschus esculentus L. Moench) in Zaria
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Abstract: Field experiments were conducted during the 2010 and 2011 cropping seasons to investigate the effect
of farmyard manure and weeding regimes on the growth and yield of okra. The study was a factorial experiment
laid out in split plot design, replicated three times. Farm yard manure was assigned as main plot treatments,
while weeding regimes was assigned as sub plot treatments. Parameters measured included plant height, number
of leaves plant , number of branches plant , leaf area plant , number of pods plant , pod yield plant 1 1 1 1 1

and pod yield ha . The results revealed that these parameters increased significantly with an increase in1

treatments of both farmyard manure and weeding regimes. The significant increases were attributed to
availability of nutrients as well as appropriate timing of weeding which reduced the negative influence of weeds
in the field. Higher growth and yield parameters were observed in plots treated with 12 t ha  of farmyard1

manure and 3 weeding regimes. Therefore, application of 12 t ha  of farmyard manure and 3 weeding regimes1

which significantly enhanced growth and yield of okra is recommended to our farmers. 
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INTRODUCTION development of a sustainable cropping system and soil

Okra (Abelmoschu esculentus L. Moench) is widely organic matter for optimum growth and yield of okra [7].
cultivated as a fruit vegetable found in almost every All crops and weeds have the same basic nutrient
market in Nigeria and Africa [1]. It is usually grown on requirements, but differ in the way they respond to
small farm holdings in mixtures with staple crops such as nutrient availability [8, 9]. Making nutrients available to
yam, maize, cassava, cowpea and pepper or with various crops generally means making nutrients available to
vegetable crops [2-5]. In the tropics, soil fertility is one of weeds [10]. Variation in crop and weed responses to soil
the major constraints in crop productivity. This is because fertility regimes indicate the need for better understanding
the soils are poor in organic matter and available nutrients of interactions between management practices and
hence, productivity and sustainability decline over time species specific physiological and morphological
[6]. The decrease in soil fertility has raised concerns about characteristics [11]. The timing of nutrient availability
the sustainability of agricultural productivity at current relative to crop and weed demands upon nutrient supplies
levels. Future agricultural productivity will have to focus appears to be very important for determining the outcome
on using available nutrient resources more efficiently, of competitive interactions. In addition, the level of soil
effectively than in the previous periods. Livestock fertility determines the relative competitiveness between
remains such as poultry manure and farm yard manure are the crop and weeds [2]. At higher levels of N, weeds like
valuable resources which may be useful as a supplement wild oat are generally more competitive than crops [2].
or replacement of inorganic fertilizers [7]. In order to However, appropriate agronomic practices and
prevent the current global high price and short supply of management decisions can have a significant influence on
inorganic fertilizers and their deterious effects on the the type and number of weeds interfering with crops [10].
ecosystems, efforts should be geared towards the Understanding this relationship can help arable crop

fertility management through the supply of sufficient
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farmers attain measures on how to avoid the critical period row. The entire sampled weed species were oven dried at
of weed competition with crops and various cultural 80°C for a period of two days. Data on both growth and
management practices [2,11,12]. This study attempts to yield parameters were analysed statistically using the
find out the optimal rates of farm yard manure that would general linear model of statistical analysis system [14].
supply adequate nutrients in a useable form at the right Means were separated using Duncan multiple range test
time for healthy growth and optimal yields as well as an at P = 0.05 as described by Duncan[15].
appropriate period during which weeds must be controlled
to prevent unacceptable yield losses in okra. RESULTS

MATERIALS AND METHODS Growth Parameters: Table 1 shows the significant

The study was conducted at the Teaching and seasons as influenced by farmyard manure and weeding
Research Farm of the Institute for Agricultural Research regimes. Application of 12 t ha  farmyard manure
Ahmadu Bello University, Zaria located on latitude significantly produced higher mean values on plant
11°11’N, longitude7°38’E and 686m above sea level in height, number of leaves plant , number of branches
Northern  Guinea  Savannah Ecological Zone of Nigeria. plant and leaf area plant at P = 0.05. However, the
At land preparation, soil samples were collected randomly control treatment significantly produced lower mean
per replication at a depth of 0 - 30cm for physical and values of all growth parameters at P = 0.05. 3 weeding
chemical analysis. The samples were bulked to form a regimes significantly gave higher mean values on all
composite sample. The samples were air dried, crushed growth parameters mentioned above at P = 0.05. On the
and sieved through a 1.5 mm mesh to determine pH in other hand, the control treatment of no weeding
water, total N, organic carbon, available P, iron, copper, significantly gave lower mean values of all the growth
zinc and also exchangeable cations using IITA parameters measured in 2010 and 2011 cropping
procedures [13]. The experimental design used was split seasons,respectively.
plot design with farmyard manure levels of (0, 4, 8 and 12
t ha ) assigned as main plot treatments, while weeding Yield Parameters: Table 1 shows a significant variation1

regimes of (0, 1, 2 and 3) as sub plot treatments replicated among the treatments at P = 0.05 in 2010 and 2011
three times. The main and sub plot area were 60m  and cropping seasons as influenced by farmyard manure and2

15m , respectively. Three seeds of okra variety of Clemson weeding regimes on yield parameters such as number of2

spineless were sown per hole at a spacing of 75cm x 50cm pod plant ,fresh pod yield plant and pod yield ha .
to obtain a plant population of 66,666.66 plants ha . Three weeding regimes significantly produced higher1

Missing stands were supplied one week after planting, mean   values  in  the  yield  parameters  listed  above  at
while seedlings were thinned to two per hole to give the P=0.05. However, the control treatment significantly
required plant population and densities two weeks after produced lower mean values on all the yield parameters
planting. Floral insects on okra were checked with measured in both cropping seasons.
application of karate at 2L ha Weeding regimes were-1.

employed in all the plots except the control treatment. Interactions Between Farm Yard Manure and Weeding

Data Collection and Analysis: Growth parameters such as between farmyard manure and weeding regimes on growth
plant height, number of leaves plant , number of parameters such as plant height, number of leaves plant ,1

branches plant , leaf area plant  and yield parameters number of branches plant  and leaf area plant  in 20101 1

such as number of pods plant , fresh pod yield plant and 2011 cropping seasons, respectively. Application of1 1

and pod yield ha  were determined from the two middle 12 t ha  farm yard manure at and three weeding regimes1

rows of each plot to prevent border effect on the data. significantly produced higher mean values on interactions
Samples of weeds were collected using a 1m  quadrant. in all the growth parameters measured in both seasons.2

They were identified on their floral and morphology However, the control with no farmyard manure and no
before weeding treatments. The sampling interval was weeding regime significantly produced lower mean values
three weeks and each plot was sampled four times in each on  the  same  parameters  measured at the same period of

variation of growth parameters at P=0.05 in both cropping

1

1

1 1

1 1 1

Regimes: Table 1 show significant interactions observed

1

1 1

1
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Table 1: Growth and Yield of Okra as Influenced by Farmyard Manure and Weeding Regimes at Samaru, Zaria in 2010 and 2011

Plant Number of Number of Number of Pod

height leaves branches Leaf area pods per Pod yield yield

Treatments (cm) per plant per plant (cm ) plant per plant per ha  (t)2 1

2010 2010 2010 2010 2010 2010 2010

2011 2011 2011 2011 2011 2011 2011

2010 2010 2010 2010 2010 2010

2011 2011 2011 2011 2011 2011

Farmyard Manure (t) ha 35.44d 4.54d 1.78b 50.24a 4.40d 1.78d 3.25c1

0 34.78d 3.68d 1.65b  51.65a  3.68d 1.67d 3.10c

4 37.33c 5.65c 2.15b 51.44a 6.23c 2.45b 4.14b

8 36.87c 4.76c 2.08b 52.91a 5.83c 2.20b 4.11b

Weeding Regimes 36.35d 5.16d 2.01d 50.88a 3.55d 2.81d 3.11b

0 35.64d 4.27d 1.98d 52.65a 3.34d 2.68d 3.09b

1 38.46c 7.27c 3.73c 52.12a 5.24c 3.75bc 3.47b

2 37.38c 6.88c 3.36c 51.78a 4.48c 3.66bc 3.46b

3 41.65b 9.15b 5.36b 51.24a 6.48b 5.46b 5.24a

4033.b 8.89b 4.80b 51.68a 5.74b 4.40b 5.18a

44.29a 10.76a 8.67a 52.26a 10.20a 7.87a 5.26a

43.32a 9.46a 7.89a 50.64a 9.12a 7.64a 5.14a

Interactions F x W *  * * * * * NS NS * * * * * *

Table 2: Population of weed species in Okra as Influenced by Farmyard Manure and Weeding Regimes at Zaria in 2010 and 011

Ageratum Eleusine Talinum Imperica Cyperus Cynodon Echinochloa

Treatments conyzoides indica triangulare cylindrica rotundus dactylon colona

2010 2010 2010 2010 2010 2010 2010

2011 2011 2011 2011 2011 2011 2011

Farmyard Manure (t) ha 96.50a 97.25a 27.32a 15.20a 63.00a 20.24a 45.46a1

0 94.30a 94.24a 25.94a 13.70a 66.11a  23.43a 46.38a

4 78.24b 94.33b 22.35b 13.76b 58.45b 18.46b 42.37b

8 78.15b 92.78b 23.44b 11.22b 61.43b 19.24b 42.13b

12 76.21b 64.32c 20.34b 10.25c 55.43c 15.34c 39.25c

75.25b 66.35c 19.88b 10.34c 54.87c 16.27c 40.36c

25.18c 54.22d 18.11c 09.17d 52.15d 13.88d 37.38d

27.68c 56.45d 19.21c 09.20d 53.27d 14.19d 38.42d

Weeding Regimes 138.11a 97.44a 25.43a 14.57a 59.65a 20.24a 45.46a

0 140.26a 96.46a 26.32a 14.27a 67.54a  23.43a 46.38a

1 82.73b 93.11b 24.57a 13.54a 57.88b 14.54b 38.97b

2 84.87b 94.23b 27.11a 12.88b 64.36b 15.13b 37.75b

3 77.33c 88.34c 21.34b 11.43b 54.46c 11.09c 34.45c

78.47c 87.75c 22.33b 10.88c 62.38c 10.11b 33.22c

25.48d 34.25d 18.76c 09.22c 51.33d 09.67d 29.88d

27.86d 36.78d 19.24c 09.88d 58.80d 8.54d 27.76d

Interactions F x W *  * * * * * * * * * * * * *

Means with the same letter (s) within a column are not significantly different at P = 0.05 using Duncan's' Multiple Range Test (DMRT).

NS = Not significant at 5% level of significance

* = Significant at 5% level of significance
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Table 3: Weed Biomass (gm/m2) of weed species in Okra as Influenced by Farmyard Manure and Weeding Regimes at Zaria in 2010 and 2011

Ageratum Eleusine Talinum Imperica Cyperus Cynodon Echinochloa
Treatments conyzoides indica triangulare cylindrica rotundus dactylon colona

2010 2010 2010 2010 2010 2010 2010
2011 2011 2011 2011 2011 2011 2011

Farmyard Manure (t) ha 29.78a 33.45a 17.32a 15.20a 13.00a 12.14a 16.37a1

0 32.30a 29.24a 18.94a 13.70a 14.11a 14.46a 17.11a
4 11.10b 12.54b 07.10b 07.80b 09.62b 10.07b 13.73b
8 12.65b 10.15b 06.87b 06.57b 10.14b 11.21b 12.65b
12 10.89c 09.10c 06.60c 08.80b 06.65c 08.35c 10.33c

10.74c 10.25c 04.57c 08.96b 07.43c 09.24c 09.97c
09.45d 10.70d 07.60b 07.90b 07.25b 07.56d 08.64d
10.48d 09.18d 05.85b 06.81c 08.11bc 08.32d 08.78d

Weeding Regimes 27.34a 30.41a 16.36a 13.71a 14.14a 13.16a 15.87a
0 30.11a 31.16a 18.67a 13.43a 12.67a 13.47a 17.22a
1 13.41b 14.18b 10.12b 10.24b 11.87b 11.32b 12.67b
2 15.48b 28.11b 09.88bc 09.88bc 10.68b 10.31b 13.86b
3 10.87c 12.13c 08.14b 08.34c 08.74c 09.42c 09.54c

13.32c 20.86c 09.74b 10.11b 07.91c 08.22c 10.21c
09.22d 10.68d 10.43b 05.76d 10.45c 08.55c 08.42c
10.42d 17.11d 11.22b 08.44c 09.87bc 09.88b 08.11c

Interactions F x W *  * * * * * * * * * * * * *

Means with the same letter (s) within a column are not significantly different at P = 0.05 using Duncan's' Multiple Range Test (DMRT).
NS = Not significant at 5% level of significance
* = Significant at 5% level of significance

time.  Interactions  between  farmyard manure and Weed Biomass (gm/m ): There was a significant
weeding  regimes  significantly  influenced yield difference among the mean values in population of the
parameters at P = 0.05. Application 12 t ha  farmyard different  weed  species  due  to  treatments at  P=0.05.1

manure  and  three weeding regimes significantly The control treatment of both farmyard manure and
produced higher mean values on all yield parameters. On weeding regimes significantly produced higher mean
the other hand, the control treatment of no farm yard values of weed biomass in all the different weed species
manure and weeding regime significantly produced lower identified in 2010 and 2011 cropping seasons,
mean values of yield parameters measured due to respectively. However, application of 12 t ha  farmyard
interactions. An increase in farmyard manure and weeding manure and three weeding regimes, significantly produced
regime significantly increased mean values of yield lower mean values of weed biomass in all the different
parameters from the control treatment up to farmyard weed species identified in 2010 and 2011 cropping
manure at 12 t ha  and three weeding regimes, seasons (Table3). 1

respectively.

Weed Density (m ): There was a significant difference2

among the mean values of different weed species due to The results revealed that farmyard manure at the rate
treatments at P = 0.05. The control treatment of both farm of 12 t ha  supplied enough nutrients for better growth
yard manure and weeding regime significantly produced of the crop, hence recording higher mean values of
higher mean values of weed population/(m ) in all the growth parameters (Table 1). However, the control could2

different weed species identified in 2010 and 2011 not supply enough nutrients for the crop to grow better,
cropping seasons; respectively. However, application of resulting into lower production and mean values of all the
12 t ha  farmyard manure and three weeding regimes, growth parameters in all the seasons. Three weeding1

significantly gave lower mean values at P = 0.05 in the regimes significantly reduced weed population that might
different weed species identified in 2010 and 2011 have competed with the crop for soil nutrients there by
cropping seasons (Table 2). making  the crop to utilize all the available nutrients in the

2

1

DISCUSSION

1
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soil which enhanced the production and higher mean with enough nutrients and well kept free from weeds,
values of growth parameters in both seasons. These thereby resulting into significant production of lower
findings confirms the results reported by [2,16-18]. mean values of weed biomass gm/m . On the other hand,
Application of farm yard manure at 12 t ha  and three treatments where nutrition was not adequate, it gave the1

weeding regimes of okra significantly promote growth different weed species the advantage to dominate the
components of okra by supplying adequate nutrition and crop and significantly produced higher weed biomass
suppressing weeds that may compete with the crop for gm/m  than treatments supplied with adequate nutrition
nutrients in the soil, there by denying the crop normal and weeding regimes as earlier reported by (2); (11) and
growth and development. On the other hand, the lowest (19).
yield in control was because apart from the residual
nutrients in the soil there was no additional nutrients Weed Density (m ): There was a significant difference
supplied for normal growth processes to take place hence, among the mean values of different weed species due to
making plants under this treatment to suffer from weed treatments at P=0.05. The control treatment of both
infestation due to competition of resources for survival farmyard manure and weeding regime significantly
there by making the crop to produce lower mean values of produced higher mean values of weed population/(m ) in
growth parameters in 2010 and 2011 cropping seasons all the different weed species identified in 2010 and 2011
respectively  as  observed  by  [2,16-18].  The  highest cropping seasons, respectively. However, farmyard
production of yield parameters in Table 3 is evidenced manure at the rate of 12 t ha  and 3 weeding regimes,
with the findings of (2); (11) and (19). That efficient significantly gave lower mean values at P = 0.05 in the
supply of nutrients and timing of weeding regimes in okra different weed species identified in 2010 and 2011
promote yield attributes, while inefficient supply of cropping seasons (Table 2). 
nutrients and untimely weeding regimes reduce yield
attributes as well as yield of okra. The significant Weed Biomass (gm/m ): There was a significant
interactions observed in Table 1 are in line with (2); (18) difference among the mean values of population of the
and (19). That application of farmyard manure at the rate different weed  species  due  to  treatments  at  P=0.05.
of 12 t ha  and 3 weeding regimes reduced weed The control treatment of both farm yard manure and1

infestation due to competition for  resources   of  survival. weeding regime significantly produced higher mean
Farmyard manure at the rate of 12 t ha and 3 weeding values of weed biomass in all the different weed species1

regimes significantly enhanced interactions between farm identified in 2010 and 2011 cropping seasons,
yard manure and weeding regimes. While, the control respectively. However, farmyard manure at the rate of 12
treatment of 0 farmyard manure and 0 weeding regimes, t ha  and 3 weeding regimes, significantly produced
significantly produced lower mean values of parameters lower mean values of weed biomass in all the different
measured due to interactions. The observation in Table 1 weed species identified in 2010 and 2011 cropping
may be that, since there were no additional nutrients seasons (Table 3). 
supplied to the crop in the soil apart from the residual
nutrients in the soil, the weeds had a competitive REFERENCES
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