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Abstract 
This study evaluated the effect of harvesting periods on proximate 

composition of fresh maize stalks, Potato leaves and farm weeds produced 

during dry season in Sokoto, Nigeria. Representative samples of the fodder 

plants were collected during the months of April, May and June for maize 

stalks and farm weeds, and May, June and July for Potato leaves, from the 

Kwalkwalawa village market and were evaluated for percentage dry matter 

(DM), ash, crude protein (CP), ether extract (EE), crude fiber (CF) and 

Nitrogen free extract (NFE), using the A.O.A.C. procedures. Data collected 

was analyzed using the Statistical Analysis System and the mean values 

were separated using the least significant difference (LSD) test. Results 

showed that proximate composition of all the three fodder types differed 

significantly (P<0.05) with the harvesting periods. The percent DM, CF 

and Ash contents were generally low (P>0.05) during the early period of 

April and increased with age of the plants. Conversely, the percent CP, EE 

and NFE contents were generally higher (P<0.05) during the early 

harvesting period (April) and decreased with age of the plants. It was 

concluded that the three fodder plants harvested early in April contained 

higher CP, EE and NFE and should be harvested during the month of April 

for better nutrients contents and utilization by animals during dry season in 

the study area. 
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Introduction 
Ruminant livestock (cattle, sheep, 

goat etc) in most parts of the tropics 

are important sources of animal 

proteins. They depend on extensive 

grazing of naturally grown forages, 

such as range vegetation, farm weeds 

and crop residues that are poor in 

quality especially during the dry 

season, which are inadequate to meet 

the animal requirements for 

maintenance and production 

(BirninYauri et al., 2012). Kolo 

(2013) reported that over 90% of the 

ruminant animals in Nigeria are being 

produced under extensive system 

where the animals depend solely on 

the natural forage found in range, 

follows land, farm weeds, crop 

residues and browse plants. Mtui et al. 

(2009) reported that the low protein 

level of the pasture during the dry 

season is the major factor that affects 

intake and performance by the 

animals. Provision of adequate 

quantities of good quality forage 

remains the key factor for improving 

the nutrition and performance of the 

ruminant animals, especially in the 

dry Savannah of Nigeria. Therefore, 

availability of good quality forages is 

the most important factor for 

improving the ruminant livestock 

production in Nigeria (Kolo, 2013). 

The recent expansion in fadama 

irrigation in the Sudan savannah zone 

of north western Nigeria (Sokoto, 

Kebbi, Zamfara, Katsina, Kaduna, 

Kano and Jigawa states) to increase 

production of both food and cash 

crops; such as maize (Zee mays), rice 

(Oryza sativa), wheat 

(Triticumestivum), potatoes (Ipomia 

batatas), cowpea (Vigna spp) and 

various vegetables during dry season 

has opened an additional window for 

supplying fresh fodder (forage) out of 

rainy season for feeding of ruminant 

livestock. Na-Allah et al. (2019) 

reported on marketing of the fresh 

fodder collected from the irrigated 

crop fields at Kwalkwalawa village 

market in Dundaye district of 

Wamakko local government area in 

Sokoto state, Nigeria, which are being 

produced during the dry season and 

used for livestock feeding in the area. 

The authors identified three most 

prominant fodder types assembled for 

marketing at Kwalkwalawa Village 

market as maize stalks, potato leaves 

and vines and farm weeds. This study 

was therefore carried out to evaluate 
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the proximate composition of the three most prominent fodder types supplied 

for sale at the market during the dry season as influenced by period of 

harvesting, with a view to ascertaining the adequacy or otherwise of their 

nutrient contents and the  best period for harvesting of the fodder plants. 

 

MATERIALS AND METHODS 

Study area 

The forage samples used for this study were collected from kwalkwalawa 

village (Lat.: 13.10556 N 130620.028”, Long.: 5.20487 E 501217.52”) in 

Dundaye district of Wamako local government area of Sokoto state (Lat. 110 

300 and 130500N and long. 40 and 60 E), in the Sudan savannah zone of Nigeria. 

Sokoto state receive an average annual rain fall of 500 - 1300mm; which falls 

from June to September/October. The area has maximum temperature of 410C 

obtained mostly in April and minimum of 130C obtained mostly in 

December/January (Mamman et al. 2000). Over 80% of the people in the state 

practiced crop and livestock farming and fishing, while the remaining 

percentage belongs to civil service and local crafts (SSG, 2015). Sokoto state 

was ranked second in the country, after Borno state, in livestock production with 

an estimated 1.18 million cattle, 1.98 million sheep and 2.9 million goats 

(FDLPCS, 1992). 

 

Methodology 

Fresh herbage of maize stalks, potato leaves and vines and farm weeds 

assembled for marketing at Kwalkwalawa village market were sampled during 

the months of April, May and June for maize stalks and farm weeds, and May, 

June and July for Potato leaves and vines (not available in April) for this study. 

The three periods of sample collection were designated as treatments 1, 2 and 

3, respectively. The samples were separately  prepared and analyzed for 

proximate composition, such as dry matter (DM), crude protein (CP), crude 

fiber, either extract (EE), Ash (total mineral), Nitrogen free extract (NFE) using 

the methods outline by the Association of Official Analytical Chemists (AOAC, 

2012). Prior to laboratory analysis all the fresh herbage were washed with 

distilled water, weighted and then oven dried at 700 C until constant weight of 

the samples were obtained. The dried samples were then ground using pestle 

and mortar and sieved using 2mm laboratory sieve. The fine particle obtained 
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from each treatment sample was then used for determination of the various 

proximate components replicated 3 times. The data obtained from the proximate 

analysis of the herbage was subjected to analysis of variance (ANOVA) using 

the Statistical Analysis System (SAS, 2012) and where significant difference 

exist between means, Least Significant Difference (LSD) test was used to 

separate them. 

 

RESULTS AND DISCUSSIONS 

Maize stalks  

Proximate composition of fresh maize stalks harvested in the months of April, 

May and June during the dry season in Sokoto, Nigeria is presented in table 1. 

The result showed that the dry matter (DM) content increased from 19.21% in 

April to 32.59% in June. This is in line with the report by Ball et al., (2001) that 

dry matter accumulation in plant increases with age of the plant. The CP and 

EE contents also increased from 6.30% and 1.50% in April to 6.50% and 2.00% 

in May and later declined to 5.00% and 1.00% in June, respectively. These 

results have indicated that the fresh maize stalks produced during the dry season 

in the study area have higher (P<0.05) CP and EE contents during the month of 

May than in April or June. Although the CP content is slightly lower than the 

minimum 7% CP required for normal rumen functioning (ARC, 1980), the 

maize fodder could be advantageously utilized for feed supplementation. The 

CF content increased from 23.00% April to 33.50% in June. Ball et al., (2001) 

reported that crude fiber content in plants increased with age of the plant. The 

ash content however decreased from 10.00% in April to 8.50% in May, which 

later increased to 13.00% in June. This result showed that maize stalk harvested 

in the month of May had higher (P<0.05) ash content than in April or June. The 

soluble carbohydrate (NFE) decreased from 59.20% in April to 47.50% in June. 

This may be due remobilization and hydrolysis of available carbohydrates from 

vegetative organ of the plant (Argiller et al., 2000). Hayashi et al. (2009) 

reported that NFE content decrease with age of the plant. 

 

Table 1: Proximate composition of fresh maize stalk during three harvesting 

period of dry season in Sokoto, Nigeria. 

Proximate compositions (%) 

Periods DM CP EE CF Ash NFE 
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1 (April) 19.21c 6.30b 1.50b 23.00b 10.00b 59.20a 

2 (May) 25.26b 6.56a 2.00a 31.50ab 8.50c 51.44b 

3 (June) 32.59a 5.00c 1.00c 33.50a 13.00a 47.50c 

LSD 

(0.05) 

1.93 0.24 0.14 3.18 0.66 3.46 

a, b, c means in the same column followed by different superscripts letters 

differed significantly (p<0.05)  

 

Farm weeds   

Proximate composition of fresh maize stalk harvested in April, May and June 

during the dry season in Sokoto, Nigeria is presented in table 2. The result 

showed that the dry matter (DM), crude fiber (CF) and Ash contents increased 

from 9.05%, 16.00% and 2.00% in May to 33.5%, 29.50% and 21.50% in June, 

respectively.  These results are in line with the report by Mapiye et al., (2006) 

that DM, CF and Ash contents in plants increased with age of the plant. The CP 

and EE contents decrease from 9.86% and 4.50% in April to 2.96% and 1.50% 

in June. Promkot and Wanapat (2004) reported that CP and EE content of plants 

decrease with age of the plant. The CP content of the farm weeds fodder 

recorded at early harvesting period (April) is higher than the minimum 7% CP 

required for normal rumen functioning (ARC, 1980), and that the potato leaves 

and vines harvested at the younger fodder could be advantageously utilized for 

feed supplementation. The soluble carbohydrate (NFE) decreased from 67.64% 

in April to 54.96% in June. This may be due remobilization and hydrolysis of 

available carbohydrates from vegetative organ of the plant (Argiller et al., 

2000). Hayashi et al. (2009) reported that NFE content decrease with age of the 

plant. 

 

Table 2: Proximate composition of fresh farm weeds during three harvesting 

period of dry season in Sokoto, Nigeria. 

Proximate compositions (%) 

Periods DM CP EE CF Ash NFE 

1 (April) 9.05c 9.86a 4.50a 16.00c 2.00c 59.64a 

2 (May) 23.61b 5.34b 3.50b 28.50b 8.00b 55.16b 

3 (June) 33.35a 2.96c 1.50c 39.50a 11.00a 54.96b 
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LSD 

(0.05) 

3.53 1.01 0.44 3.34 2.75 2.95 

a, b, c means in the same column followed by different superscripts letters 

differed significantly (p<0.05)  

 

Potato leaves and vines  

Proximate composition of fresh potato leaves and vines harvested during the 

months of May, June and July in the dry season in Sokoto, Nigeria is presented 

in table 3. The results showed that the DM and CF contents increase from 14.03 

and 17.53 in May to 30.75 and 30.10 in July respectively. These have indicated 

that DM and CF contents of the potato leaves and vines harvested during the 

month of July in the dry season are higher (p< 0.05) than in May. The CP, EE, 

Ash and NFE contents decreased from 7.53, 3.55, 12.53 and 58.86 in May to 

3.85, 1.01, 8.90 and 48.30 in July. These have indicated that the CP, EE, Ash, 

and NFE contents from the fresh potato leaves and vines produced during dry 

season in the study area are higher (p<0.05) in the month of May than in July. 

Lukhele and van Ryssen (2003) reported that CP content of plants is higher at 

younger age of the plants, which diminishes as the plants grow older. The CP 

content for the potato leaves and vines at the early harvesting period (May) is 

higher than the minimum 7% CP required for normal rumen functioning (ARC, 

1980), and that the potato leaves and vines harvested at the younger fodder 

could be advantageously utilized for feed supplementation. 

 

Table 3: Proximate composition of fresh potato leaves and vines during two 

harvesting periods of the dry season in Sokoto, Nigeria. 

Proximate compositions (%) 

Periods DM CP EE CF Ash NFE 

1 (May) 14.03c 7.53a 3.55a 17.53c 13.53a 58.86a 

2 (June) 22.88b 5.08b 2.11b 28.17b 10.15b 52.56b 

3 (July) 30.75a 3.86c 1.01c 30.10a 08.90c 48.30c 

LSD 

(0.05) 

0.14 0.15 0.29 0.64 0.40 1.02 

a, b, c means in the same column followed by different superscripts letters 

differed significantly (p<0.05)  

 



103  africascholarpublications@gmail.com                                                                               

 2019 

 
 

CONCLUSIONS 

It is hereby concluded that the fodder plants harvested early during the months 

of April or June recorded higher CP, EE and NFE values than those harvested 

late in June or July. It is therefore recommended that the fodder plants should 

be harvested early in the months of April or may for better nutrient quality. 
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