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ABSTRACT

A field experiment was conducted to evaluate the effects of irrigation intervals and phosphorus
application rates on anti-nutritional factors of two cowpea varieties during 2018 and 2019 dry season.
The experiment was laid out in a 2x3x3 factorial arrangement in a split plot design with three
replications. Treatments consisted of 2 cowpea varieties (SAMPEA 14 and 15), 3 flood irrigation
intervals (5, 10 and 15-days) and 3 phosphorus (P) rates (0, 20 and 40kg/ha), respectively. Results
indicated that higher (P<0.05) saponin and phenol contents were recorded with respect to Sampea 15
haulm variety compared to Sampea 14 variety of cowpea haulm. Irrigation interval of 15 days led to
higher phenol and oxalate concentration compared to frequent irrigation intervals (5 days). The phenol
and oxalate concentrations increased by 18.0% and 23.7%, respectively in the longest irrigation
interval as compared to the shortest irrigation interval. It was therefore, concluded that farmers should
irrigate SAMPEA 14 using the 5 day irrigation interval in combination with 20 kgP/ha of phosphorus
application rate for optimum cowpea haulm quality.
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INTRODUCTION

The presence of anti- nutritional substances in any of the edible legumes is of major concern. The
toxicity due to the consumption of various forages is very common among the farm animals. Cowpea
(Vigna unguiculata L.Walp) has been utilized as a supplement feed to enhance feed intake and
improve productivity in ruminants fed low-quality roughage diets (Etana et al., 2013). Cowpea forage
contain anti-nutritive factors which includes, but not limited to; tannins, oxalate, saponins, phytate and
phenol (Cai et al., 2003). These anti-nutritional factors are chemical compounds present in the diet
which by themselves or their metabolic products arising in the system interfere with the feed
utilization (Aganga, 2003), reduce production or affects the health of the animal. The anti-nutritive
substances are often referred to as toxic factors because of deleterious effects they produce when
eaten by animals (Reddy, 2007). Therefore, this study was conducted to evaluate the anti-nutritional
factors of two cowpea varieties as influenced by irrigation interval and phosphorus application rates in
Zaria, Nigeria due to their major concern.

MATERIALS AND METHODS

A field experiment was conducted at the irrigation site of the Institute for Agricultural Research (IAR)
Samaru, Zaria. The experiments were laid out in a 2x3x3 factorial arrangement in a split plot design
with three replications. The treatments consisted of combinations two cowpea varieties (SAMPEA 14
and 15), three irrigation intervals (5, 10 and 15 days) and three phosphorus application rates (0, 20
and 40 kgP/ha), respectively. Cowpea varieties and irrigation interval were assigned as the main plots,
while the phosphorus application rates were placed in the sub-plots by incorporated into the soil
before sowing. Irrigation was carried out at 3 day intervals by the use of surface flooding before the
actual irrigation treatment commenced at 3 weeks after sowing (WAS). The haulms from the cowpea
varieties were sun-dried, chopped and subsamples were milled with a hammer mill fitted with a 3 mm
sieve for analyses of anti-nutritional factors using the method described by AOAC (2005). Data
collected were subjected to analysis of variance (ANOVA) using Anova by General Linear Model
(GLM), Procedures of Statistical Analysis System (SAS) version 9 (SAS, 2003). Treatment means
were separated using Dunnetts test.
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RESULTS AND DISCUSSION

The effect of irrigation interval and phosphorus (P) application rates on anti-nutritional factors of two
varieties of cowpea haulm during 2018 and 2019 dry seasons is presented on table 1. There was no
significant difference (P>0.05) in all the anti-nutritional factors determined between the two varieties
of cowpea haulm except for saponin and phenol during the 2019 trial period. Higher (P<0.05) saponin
and phenol contents were recorded with respect to Sampea 15 haulm variety compared to Sampea 14
variety of cowpea haulm. The variations in saponin and phenol concentrations between the two
varieties of cowpea haulm during the 2019 trial period might be due to the year of establishment, plant
varieties and level of maturity at harvest. Feedstuffs containing saponin have been found to inhibit
microbial fermentation (Habtamu and Negussie, 2014). In this study the concentration is very low and
safe for ruminants as the tolerable level of saponin in goat is 1.5 — 2% (Onwuka, 1983). All the anti-
nutritional factors determined were similar (P>0.05) across the irrigation intervals except for phenol
and oxalate during the 2018 trial period. Irrigation interval of 15 days led to higher phenol and oxalate
concentration compared to frequent irrigation intervals (5 days), although irrigation interval of 5 and
10 days were observed to be similar. The phenol and oxalate concentrations increased by 18.0% and
23.7%, respectively in the longest irrigation interval as compared to the shortest irrigation interval. It
is observed that frequent moisture supply leads to lower phenol and oxalate concentration than longer
irrigation interval. It may therefore seem reasonable to suggest irrigation interval of 5 days influenced
lower concentration of phenol and oxalate. Phenols have an antioxidant activity function to protect
cells from oxidative stress which has been implicated in the cowpea leaves (Chikwendu et al. 2014;
Adjei-Fremah, 2015). The total phenol concentration from the study were low, which suggest no or
minimal detrimental effects on protein levels adequate to promote fibre digestion in the rumen. This
phenomenom could reduce live weight losses in ruminants in rural areas, most especially during the
dry season where crop residues are the main feed resource.

Similarly, oxalate contents were lower than the 10% oxalate concentration on dry weight bases known
to cause toxicity (Makkar, 1991). In ruminants oxalate is of only minor significance as an anti-
nutritive factor since ruminants can consume considerable amounts of high oxalate plants without
adverse effects, principally due to microbial degradation in the rumen (Reddy, 2007; Habtamu and
Negussie, 2014). The non similarity in all the remaining anti-nutritional factors determined during the
two years trial and the mean across the treatments could possibly be that; variety, irrigation intervals
and phosphorus application rates are not major factors affecting the anti-nutrients of cowpea. The
concentrations range levels of tannins which in pasture legumes decrease palatability and protein
digestibility (Makkar, 1991; Akande et al., 2010; Smitha et al., 2013). In this study, tannin
concentration is very low and safe for ruminants as tannin concentration of 4% DM (40 - 100g/kg
DM) in pasture legumes was reported to be toxic (resistant to microbial attack) for ruminants
(Habtamu and Negussie, 2014) and interfere with intake, digestion and utilization of forages at a
critical value above 5% DM (Mokoboki et al. 2000; Adjei-Fremah et al. 2015). Ravhuhali et al.
(2011) reported that some cowpea forage cultivars had high amounts of condensed tannins (0.11%
DM basis), but this did not exert negative effects on intake and digestibility. Goats are known to have
a threshold capacity of 9% DM (90 g/kg DM) dietary tannin (Nastis and Malachek, 1981). However,
the cowpea haulms from the two varieties contain low tannin, saponin, phenol and oxalate which can
be tolerated by ruminants.
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Table 1: Anti-nutritional factors (mg/100kg DM) of two varieties of cowpea haulm as influenced by irrigation interval and phosphorus application rates during 2018
and 2019 dry seasons.

Treatments Tannin Saponin Phenol Oxalate

2018 2019 Mean 2018 2019 Mean 2018 2019 Mean 2018 2019 Mean
Variety (V)
SAMPEA 14 5.32 5.96 5.64 1.70 1.62° 1.66 32554  295.19° 319.36 0.68 0.49 0.58
SAMPEA 15 5.47 5.74 5.60 1.69 1.74° 1.71 298.24  339.31° 318.77 0.72 0.39 0.55
SEM 0.50 0.30 0.40 0.23 0.24 0.23 5.48 531 5.39 0.21 0.37 0.29
Irrigation interval, days (I)
5 5.21 5.77 5.49 1.68 1.67 1.67 283.22" 339.54  311.30 043" 0.71 0.57
10 5.59 6.07 5.83 1.69 1.69 1.69 308.32° 321.00 314.66 0.29° 0.73 0.51
15 5.39 571 5.55 1.71 1.68 1.69 319.13* 329.21  324.17 0.59*  0.67 0.63
SEM 0.50 0.30 0.40 0.23 0.24 0.23 5.48 5.31 5.39 0.21 0.37 0.29
Phosphorus rates, kgP/ha (P)
0 5.35 5.52 5.43 1.72 1.69 1.70 308.04 310.24  309.14 0.69 0.45 0.57
20 5.59 6.12 5.85 1.69 1.68 1.68 310.06  311.33  310.69 0.70 0.39 0.54
40 5.24 591 5.57 1.66 1.66 1.66 31757  330.19  317.57 0.70 0.47 0.58
SEM 0.50 0.30 0.40 0.23 0.24 0.23 5.48 531 5.39 0.21 0.37 0.29
Interaction
Vx| NS NS NS NS NS NS NS NS NS NS NS NS
V x P NS NS NS NS NS NS NS NS NS NS NS NS
I xP NS NS NS NS NS NS NS NS NS NS NS NS
V x| x P NS NS NS NS NS NS NS NS NS NS NS NS

¢ Means with different superscripts along the column differed significantly (P<0.05) SEM = Standard error of means
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CONCLUSION

From this study, it can be concluded that farmers should irrigate SAMPEA 14 using the 5 day
irrigation interval in combination with 20 kgP/ha of phosphorus application rate for optimum cowpea
haulm quality.
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