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ABSTRACT

Traditional weed control measures were time consuming, labour-intensive and generally expensive,
alternatively herbicide weed control results in high yield and generate more income to rice farmers,
its adoption is in the increase in Europe, Asia and some parts of Africa. This research examine the
adoption of use of chemical as a means of weed control practice in rice production, against the
traditional manual/mechanical weeding in Kano south senatorial district. Data were collected using
structured guestionnaire administered to 400 rain fed rice farmers randomly selected across Gaya,
Takai, Wudil, Rano and Karaye Local Government Areas in the senatorial district. Analysis of data
revealed that 48% of the farmers have no formal education, rain-fed rice production enterprises was
dominated by men 63.25% in the study area. Majority of the respondents (38.50%) earned between
301,000 to ¥500,000, the gross margin analysis indicated that respondents realized %4,305.47k as
net income per person per day. It is therefore recommended that Kano state government through
KNARDA extension agents give seasonal training on herbicide application, evaluated the commonly
available herbicides in the market and encourage use of safety wears during application.
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1 INTRODUCTION

ice (Oryza sativa) is one of the significant, staple and security crop that meets the food
R consumption needs globally, it is the most consumed crop in the state and Nigeria [1]. It also

contains protein, fat, thiamine, riboflavin, zinc and niacin in minimal amounts, cultivated
rain-fed rice area is expected to increase in the future due to shortages in labour and water supply
globally [2]. The crop is cultivated nearly in all the agro-ecological zones of the nation [3]. Rice is
currently cultivated in rain fed upland and aquatic ecologies in 40 countries in Africa on nearly 10
million ha with about 25 million tonnes production [4]. Rice production in Africa is already a highly
strategic and priority element and will continue to be so in the coming decades, be it in terms of food
security, poverty alleviation, youth employment and use of scarce resources [5]. Nigeria has 923,768
square kilometres land area with a total of 79 million hectares of cultivable land. An estimated 4.6
million hectares of this land is suitable for rice production but only about 1.8 million hectares or 39%
is currently developed for rice cultivation [6]. However, due to the population increase, rice
production has to be increased to meet demand of the ever increasing population growth, one of the
important things on increasing rice production is to minimize crop loss which is caused by weed
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competition because the longer presence of weeds in rice cropping paddy, the greater reduction of
grain yield [7]. Weed is a nutrient absorbing competitive plant which grows out of place
spontaneously and possesses the characteristics of plentiful growth and reproduction, even under
adverse conditions [8], weed severity is dependent on weed density and the age of the rice. Hoe
weeding is the predominant weed control method in rice systems in Africa [9, 10], however it is time
consuming, labour-intensive and generally expensive. But, the efficacy of hoe weeding is often
compromised by the continued wet conditions characteristic of the beginning of the rainy season. Hoe
weeding under wet conditions often causes weed to re root and re-establish, necessitating several
rounds of weeding to keep the crop weed-free and avert yield losses [11]. More importantly, the
increased abundance and diversity of weed populations in different upland agro-ecologies calls for
concern. Uncontrolled weed infestation in upland rice accounts for 42% to 100% yield reductions
[12]. Alternatively, herbicides applications are quite effective and efficient in suppressing weeds in
rice if properly used. The use of agrochemicals for crop production has been on the increase and an
estimated 2.5 million tonnes of pesticides are applied to agricultural crops worldwide each year [13].
Herbicides reduce drudgery and protect crops from early weed competition [14]. However, there are
many herbicides that can control different kinds of weeds with one application, and their efficacy is
further limited when they are used alone [5, 10]. Variation in weed flora composition and their pattern
of emergence during growing season is also key factor influencing level of weed control achieved
with herbicides[15] .Presently available rice herbicides have narrow spectrum activity and limited
efficacy when used alone [16]. In this study, weed density and biomass were investigated after the
application of the most commonly used post emergence herbicides in rain fed rice production; the
variation is mainly due to the pattern of herbicides application and the composition of active
ingredients.

2 LITERATURE REVIEW

Rice is a weak competitor against weeds, and sown at close spacing, which makes mechanical
weed control difficult, thus resulting in high yield reduction [17]. Cultural control is the use of
common practices such as land preparation, planting method, soil fertility management, mulching,
mixed cropping, crop rotation, flooding, variation of crop row spacing, competitive rice cultivars,
cover crops etc. for the proper management of weeds, water and soil [18]. Use of weed resistant rice
cultivar [17] found NERICA-1 variety to be of high weed suppressive ability and produced greater
grain yield than FARO 46. It might be due to its morphological characteristics such as rapid early
growth, drooping leaves, good tilling ability and high specific leaf area. Mulching is another cultural
weed control method feasible in upland rice but not widely practiced in Africa. Mulching inhibits
weed seed germination by shading and through the release of allelopathic substances [12]. Flooding is
also a method of weed control® reported that maintaining a flood layer of 5 to 10 cm suppressed the
growth of most weed species and enhanced the productivity of transplanted lowland rice. Manual hoe
weeding is the most popular method of weed control in Nigeria. This is however; time consuming,
labour-intensive and generally expensive. It is estimated that about 40-60% of production cost is spent
on manual weeding [18]. Rice; being a closely sown crop also makes mechanical weeding difficult
and some degree of crop damage is unavoidably involved in manual weeding. In addition hand
weeding allows weeds with similar morphological characteristics to rice to escape detection and hence
removal in direct-seeded rice fields [19]. Mechanical weed control techniques manage weed
populations through physical methods that remove, injure, kill, or make the growing conditions
unfavourable [20]. Some of these methods cause direct damage to the weeds through complete
removal or causing a lethal injury. Other techniques may alter the growing environment by
eliminating light, increasing the temperature of the soil, or depriving the plant of carbon dioxide or
oxygen [21]. Chemical weed control is an important weed control method which involves the use of
different herbicides applied as pre- plant incorporated, pre and post emergence of crops to control
weeds. The adoption of chemical weed control in rice systems has been on the increase in Africa due
to its higher profitability, economic benefits, requirement of less weeding time and labour input [22].
But, most farmers lack the knowledge of proper herbicide application due to limited access to
information and high level of illiteracy [22]. Hence, there is need to review the adoption of chemical
weed control management in rain-fed rice fields under different agro-ecologies in Nigeria,
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specifically Kano South district, with a view to identify potential research gaps, and quest effective
and sustainable chemical weed control strategies to rice farmers in Nigeria.

3 METHODOLOGY
3.1 The Study Area

The study area Kano state is located in the savannah south of Sahel on Latitude 11° 45'
26.7084"N, and Longitude 8° 39' 36.2124"E (Figure 1), with a population of 20,000,000 people with
total land area of 20,131km?. Kano state shares its boundary with Katsina state from the northwest,
Jigawa state from the northeast, Bauchi state to the southeast, and Kaduna state to the southwest. The
state has 44 LGAs, with 5 Emirates divided into three senatorial districts namely; Kano North, Kano
Central, and Kano south. Kano south comprises of 16 LGAs. 5 LGAs: Gaya, Albasu, Takai, Wudil,
Rano and Karaye LGA were selected from the senatorial district for the purpose of this research.
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Figure 1. Map showing fhe study area

To determine the number of questionnaires to distribute, we use sample size from a given
population [23].
N
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where, n = sample size; N = Total population; e = margin of error (5%). Number of
respondents from each Local Government Area was calculated using [20] table for determining
sample size from a given population.

nh=N7h><n 2)

where, n, = contribution of each stratum to the sample; Nh = Total stratum Size; N = Total
population; = sample size. Table 1 shows the contribution of each local government area to the sample
size.

Table 1. Contribution of each local government area to the sample size

Stratum Stratum Population Sample Size (
Gaya 341,100 93

Takai 333,300 91

Wudil 310,300 85

Rano 243,900 66

Karaye 236,900 65

Total 1,465,500 400
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3 RESULTS AND DISCUSSION

Table 2 reveals that 20.50% of the respondents were within the age bracket of 31-35, defined
by [7] as economically productive in a population, while 30.75% fell within the age group (above 61
years). This implies that the respondents are still economically active and in their productive ages.
Subsistence agriculture as practiced in Nigeria today requires the ability to farm and formal education
is not necessary, this why 48% of the farmers have no formal education, while 38.67% were holders
of primary school education, most of the respondents (45%) had farm size of between 1 and 5 hectare.
Also, the majority (63.25%) of the respondents were males. It can be inferred that male dominated
rice farming. In Kano South early marriage and large household size are common practice in the study
area, that why 43% have 4 to 6 people in their house. Figure 2 shows the farmers' population using
chemical weed control in rice production.

Table 2. Socio-economic status of the respondents

Characteristics Frequency Percentage
Sex
Male 253 63.25
Female 147 36.75
Age
Below 35 82 20.50
36 — 60 195 48.75
6land above 123 30.75
Marital Status
Married 210 52.50
Single 109 27.25
Divorced 81 20.25
Education
None 72 48.00
Primary 58 38.67
Secondary 12 8.00
NCE/Degree 3 2.00
Postgraduate 5 3.33
Family Size
Less than 3 93 23.25
4106 172 43.00
7t09 78 19.50
More than 10 57 14.25
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Figure 2. Farmers' population using chemical weed control in rice production
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The study reveals that 76 (82%) and 65 (71%) of the farmers in Gaya and Takai LGAS
respectively are using chemical weed control in their rice production which proved high adoption of
chemical weed control in the eastern part of Kano south, while 40 (61%), 52 (61%) and 37 (57%) of
the farmers in Karaye, Wudil and Rano local government areas was an appreciable improvement in
the adoption of chemical weed control. Averagely 66.4% of farmers are using adopting herbicide
application. Compared to 70% in the rainforest zone [24] and very rare in Nassarawa State [25].
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Figure 3. Farmers' Net Income

Majority of the respondents (38.50%) realized between ¥301,000 to ¥500,000. On the
average however, the respondents realized an average income of ¥228,190 from chemical weed
control in rice production undertaken within nearly two months (53 days).

Table 3. Costs analysis of weed control practice in rice production in Kano south

Items TFCX®) TVCE) TCHXN TRE®) Gross Margin  Profit RRI
(62) (€3]
Sample Average 20,033 99,320 108,662 336,852 237,532 228,190 2.1

From Table 3 above the gross margin analysis shows that from one hectare of land cultivated,
the total cost of production using herbicide was found to cost ¥108,662, making a gross margin of
N237,532 which is higher than the hoe weeding gross margin of 3138, 547.01 obtained by [18]. The
farmers realized an average net income (profit) of ¥228,190 using chemical weed control practice
within the period of the study. It should be noted that the Critical Period of Weed Control (CPWC) in
rain fed rice production is 53days according to (Anwar et al., 2012). Hence, if the Profit (Net Income)
is divided by 53 days, then farmers realized ¥4,305.47k (3228,190/53). Since the average household
size is 6, the net income per person per day becomes ¥¥717.58k (3¥4,305.47k/6). This can be translated
into $1.7 per day (as today’s ™422.88/$). This is above the US $1 per day suggested by the United
Nations as the poverty line. To this end, chemical weed control in rice production holds the potentials
of reducing poverty amongst farmers. The Rate of Return on Investment of 2.1 implies that for every
one naira invested in rice chemical weed control farming business; a net profit of over two naira can
be realized by the farmer.

4 CONCLUSIONS

The study analysed the level of herbicide adoption in rain-fed rice production in the study
area to be averagely 66.4% and its profitability using cost-benefit analysis was found to be 3¥717.58k
per person per day, which showed that chemical weed control was profitable during the period of the
study. As weed competition reduce yield in rice production use of herbicides ensures effective weed
control; minimize cost of production while increasing output. Policy makers in agriculture should
promote the use of certified chemicals for weed control in rice production. Furthermore, farmers
should adopt cooperative farming so that land fragmentation will be reduced. However, achieving
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season-long weed management is still difficult with herbicides, considering varying growth habits of
weed species under changing climatic conditions.

REFERENCES

1. Johnson, J.M., Rodenburg, J., Tanaka, A., Senthilkumar, K., Ahouanton, K., Dieng, I.,
Klotoe, A., Akakpo, C., Segda, Z., Yameogo, L.P., Gbakatchetche, H., Acheampong, G.K.,
Bam, R.K., Bakare, O.S., Kalisa, A., Gasore, E., Ani, S., Ablede, K. and Saito, K. (2019).
Farmers' perceptions on mechanical weeders for rice production in sub-Saharan Africa.
Experimental Agriculture, vol. 55, issue 1, pp. 117-131.

2. Mahajan, G., Chauhan, B.S. and Kumar, V. (2014). Integrated weed management in rice. In:
Chauhan G, Mahajan B S. Recent Advances in Weed Management. New York, USA:
Springer, pp. 125-153.

3. Ogunniyi, M.D. and Ojebuyi, B.R. (2016). Mobile phone use for agribusiness by farmers in
Southwest ~ Nigeria.  Journal  of  Agricultural Extension,  pp.  172-187.
https://doi.org/10.4314/jae.v20i2.13.

4, GRISP (Global Rice Science Partnership) (2013). Rice Almanac. 4™ Edition, International
Rice Research Institute, Los Barios, 232p.
5. Daramola, O.S., Adeyemi, O.R., Adigun, J.A. and Adejuyigbe, C.O. (2020). Weed

interference and control in soybean as influence by row spacing in the transition zone of
South West Nigeria. Journal of Crop Improvement, vol. 34, pp. 103-121.

6. National Agricultural Extension and Research Liaison Services (NAERLS) and National
Food Reserve Agency (NFRA) (2009). Annual Agricultural Performance Survey Report of
Nigeria 2009 Wet Season. www.nhaerls.gov.ng.

7. Antralina, M., Ida, N.I., Yuyun, Y. and Tualar, S. (2014). Effect of Difference Weed Control
Methods to Yield of Lowland Rice In The SOBARI. The First International Symposium on
Food and Agro-biodiversity (ISFA2014), vol. 3, no. 2, pp. 323-329.

8. Robiul, M.A., Hoque, M.O., Rahman, M.A., Islam, F., Akhtar, H.M. and Molla, M.S.H.
(2002). Effect of Weed Control Methods on the Growth and Yield of Rainfed Aus Rice. Asian
Journal of Plant Sciences, vol. 1, pp. 298-299.

0. Gianessi, L.P. (2013). The increasing importance of herbicides in worldwide crop production.
Pest Management Science, vol. 69, pp. 1099-1105.

10. Adigun, J.A., Kolo, E., Adeyemi, O.R., Daramola, O.S., Badmus, A.A. and Osipitan, A.A.
(2017). Growth and vyield response of upland rice to nitrogen levels and weed control
methods. International Journal of Agronomy and Agricultural Research, vol. 11, pp. 92-101.

11. Akobundu, 1.0. (1987). Weed science in the tropics Principle and practice. John wiley and
son Itd. Great enhanced rice yield and profitability over hand Britian, 522p.

12. Nnamonu, L.A. and Onekutu, A. (2015). Green Pesticides in Nigeria: An Overview. Journal
of Biology, Agriculture and Healthcare, vol. 5, no. 9, pp. 48-62.

13. Rodenburg, J., Meinke, H. and Johnson, D.E. (2011). Challenges for weed management in
African rice systems in a changing clima. Journal of Agricultural Science, vol. 149, pp. 427-
435.

14. Adigun, J.A., Lagoke, S.T.O. and Adekpe, 1.D. (2000). Efficiency of selected herbicides for
weed control in rainfed upland rice in the Nigeria Northern Guinea Savannah. Agricultural
Tropical Et Subtropical, vol. 38, no. 3, pp. 99-104.

15. Singh, S.R.S., Chhokar, R., Gopal, J.K., Ladha, R., Gupta, K., Kumar, V. and Singh, M.
(2009). Integrated Weed Management: A Key to Success for Direct-Seeded Rice in the Indo—
Gangetic Plains. In: J. K. Ladha, Y. Singh, O. Erenstein, and B. Hardy (eds). Integrated Crop

67


https://doi.org/10.4314/jae.v20i2.13
http://www.naerls.gov.ng/

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

Nigerian Journal of Engineering Science and Technology Research, Vol. 8, No. 2, 2022(62-68)

and Resource Management in the Rice—~Wheat System of South Asia. Los Bafios, Philippines:
International Rice Research Institute, vol. 53, pp. 261-277.

Johnson, J.M., Rodenburg, J., Tanaka, A., Senthilkumar, K., Ahouanton, K. and Dieng, |.
(2018). Farmers’ perceptions on mechanical weeders for rice production in sub Saharan
Africa. Experimental Agriculture, vol. 55, pp. 1-15.

Saleh, M.K. and Oyinbo, O. (2017). Rice Production under Different Weed Management
Technologies Adopted by Rice Farmers in Katsina State, Nigeria. Journal of Agricultural
Extension, vol. 21, pp. 1-16.

Remison, S.U. (2009). Effect of Weeding and Nitrogen Treatments on Yield of Maize in
Nigeria. Weed Research, vol. 19, pp. 71-74.

Dingkuhn, M., Scnier, H.F., De Datta, S.K., Dorffling, K. and Javellana, C. (2001).
Relationships between ripening-phase productivity and crop duration, canopy photosynthesis
and senescence in transplanted and direct-seeded lowland rice. Field Crops Research, vol. 26
no. 3, pp. 327-345.

Silva, A.A., Ferreira, F.A., Ferreira, L.R. and Santos, J.B. (2007). Biologia de plantas
daninhas. In: Silva AA, Silva JF. (Eds.): Tépico semmanejo de plantas daninhas. Vigosa.
Universidade Federal de Vigosa, vol. 5, pp. 18-61.

Tu, T.0., Alden, S. and Rao, V.S. (2012). Manual and Mechanical weeding control
techniques managing invasive plants: Concepts, principles and practices. United States Fish
and Wildlife Service, California Press, pp. 39-48.

Ekeleme, F., Kamara, A.Y., Oikeh, S.0., Omoigui, L.O., Amaza, P., Abdoulaye, T. and
Chikoye, D. (2009). Response of upland rice cultivars to weed competition in the savannas of
West Africa. Crop Protection, vol. 28, pp. 90-96.

Yamane, T. (1961). Statistics: An introductory Analysis, 2™ edition, New York: Harper Row.

Rodenburg, J., Johnson, J.M., Dieng, I., Senthilkumar, K., Vandamme, E., Akakpo, C.,
Allarangaye, M.D., Baggie, I., Bakare, S.0., Bam, R.K., Bassoro, I., Abera, B.B., Cisse, M.,
Dogbe, W., Gbhakatchétché, H., Jaiteh, F., Kajiru, G.J., Kalisa, A., Kamissoko, N., Sékou, K.,
Kokou, A., Mapiemfu-Lamare, D., Lunze, F.M., Mghase, J., Mossi Maiga, |., Nanfumba, D.,
Niang, A., Rabeson, R., Segda, Z., Silas, S.F., Tanaka, A. and Saito, K. (2019). Status quo of
chemical weed control in rice in sub-Saharan Africa. Food Security, vol. 11, no. 1, pp. 69-92.

Obadoni, B.O. and Remison, S.U. (2007). Assessing the efficacy of some selected herbicides
for weed control in upland rice production in Edo State, Nigeria. Glob J Agric Sci., vol. 6, no.
2, pp. 111-115.

68



