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Abstract This study evaluated the effect of cutting

regime on biomass yield and nutrient composition of

pigeon pea (Cajanus cajan (L) Millsp.) fodder in the

Guinea Savanna Agro-Ecological Zone of Ghana.

Three cutting regimes (12, 16 and 20 Week After

Planting [WAP]) in RCBD were imposed on Cajanus

cajan at both initial establishment and regrowth. At

each harvest, biomass yield was estimated after which

samples of the fodder were separated into leaf and

stem botanical fractions for chemical composition and

in vitro digestibility. Cutting regime significantly

affected plant height, number of branches and stem

diameter in both the initial establishment and

regrowth. Biomass yield was significantly affected

by cutting regime in the initial establishment but not

the regrowth. The biomass yield was highest in the

harvest at 20WAP (6515kgDM/ha) while 12WAP

(3175 kg/ha) recorded the lowest biomass yield in the

initial establishment. All chemical composition

parameters were significantly affected by cutting

regime and botanical fractions except hemicellulose

in the initial establishment. Cutting regime also

significantly affected DM, CP and ash concentrations

in the regrowth with botanical fraction significantly

(P\ 0.05) influencing CP, NDF, ADF and ash. The

highest CP was obtained in the leaf fraction harvested

at 12 WAP and 20 WAP in the initial establishment

and regrowth respectively. Cutting regime, botanical

fraction and their interaction were significant in gas

produced at 24 h, SCFA and ME in both the initial

establishment and regrowth stages. In conclusion,

harvest at 20WAP produced the highest biomass yield

but lower CP in the initial establishment whiles in the

regrowth, harvest at 20WAP produced higher biomass

yield, CP and ME.

Keywords Crude protein � Cutting regime �
Digestibility � Fodder � Pigeon pea � In vitro gas

Introduction

Pigeon pea (Cajanus cajan), is a perennial leguminous

crop with several uses: grain, vegetable, animal feed,

green manure, and firewood (Gowda et al. 2012). It is

one of the best drought-resistant legumes (Bidlack
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et al. 2006) and is often the only grain plant that

provides some grain yield for the period of dry spells

when other legumes such as field beans have wilted

and possibly dried up (Sharma et al. 2011). The plant

has an erect growth pattern, it is a short-lived perennial

leguminous shrub with a height of about 1–2 m, but

can reach up to 2–5 m high (Bekele-Tessema 2007).

Fodder from Cajanus cajan has been reported to

increase the intake of low-quality fodder and enhances

ruminant live weight due to its relatively higher

nitrogen concentration (Shenkute et al. 2013). Pigeon

pea fodder may be used in ruminant diets as a protein

supplement even at higher levels of inclusion without

any detrimental effect. The fodder is highly digestible

and supply high quality protein when fed to ruminants

(Corriher et al. 2007). Sheep and goats in Ghana, have

been found to select leaves of Pigeon pea in preference

to other legumes (Karbo et al. 1998).

The cultivation of Pigeon pea as fodder, despite its

forage potential, is not a common practice amongst

smallholder farmers in Ghana. Pigeon pea is rather

cultivated either as a border crop or on marginal lands

for grains, fodder and fuel wood (Marfo 1990). At

maturity, the pods are harvested and threshed to

separate the grain from the husk. The husk, combined

with dry leaves of the Pigeon pea are fed to ruminants

(Agyare et al. 2002) by smallholder farmers practicing

the crop/livestock production system. This makes

Pigeon pea a very useful crop in the crop/livestock

production system in Ghana.

Tolerance to grazing or cutting is a very important

consideration in selecting a plant for fodder produc-

tion. Karbo et al. (1998), investigated the effect of

pruning at 11 and 16 weeks after planting on fodder

yield of pigeon pea and reported higher average yields

(1.440–1.412 kg DM/row) in the late harvest com-

pared to the early harvest (0.084–0.660 kg DM/row).

However, this study was limited to the biomass yield

in the initial establishment with no data on the effect of

the cutting on the regrowth. Regrowth after cutting in

legumes is dependent on mobilization of carbohy-

drates reserves stored mainly in the roots and other

subterranean parts of the plant and also the available

photosynthetic active organs (Wolfson 2000). The

interval between planting and harvest may signifi-

cantly affect the concentration of carbohydrate

reserves and subsequently the ability of the plant to

regrow after cutting. In addition the extent of defoli-

ation, whether total or partial defoliation may also

affect the potential regrowth period and biomass yield.

Information on the effect of harvesting (cutting)

Pigeon pea fodder in both the initial establishment

and regrowth on biomass̄ yield, nutritional composi-

tion and digestibility in the Guinea Savannah Agro-

Ecological Zone of Ghana is scanty. Additionally,

cutting as a farm operation can have implications on

labor distribution dynamics for households especially

in farming systems where labor is scarce with

increasing demands arising from diversified farming

activities. This study was therefore undertaken to

determine the effect of different harvesting regimes on

the growth, yield and chemical composition, in vitro

gas, short chain fatty acid and metabolizable energy of

pigeon pea in the savannah ecological zone of Ghana.

Materials and methods

Study area

This research was conducted at the Horticulture

experimental field at Nyankpala Campus of the

University for Development Studies. Nyankpala cam-

pus is in the Tolon District of the Northern Region of

Ghana within the Guinea Savanna Agro-Ecological

Zone. Geographically, Nyankpala campus falls within

latitude 9�240N and longitude 0�590W. Nyankpala is

16 km (10 miles) away from Tamale, the capital of

Northern region with an altitude of 167 m above sea

level. The study area has mean annual rainfall of

1043 mm distributed fairly from April to late Novem-

ber. Temperatures generally fluctuate between 15 �C
(minimum) and 42 �C (maximum) with a mean annual

temperature of 28.5 �C. The mean annual relative

humidity at day time is 54%.

Source of planting materials and land preparation

Local varieties of Cajanus cajan seeds commonly

found growing in the northern zone of Ghana were

procured from the market and used for the study.

Poultry manure was incorporated on the field at a rate

of 0.4 kg/m2 and ploughed. The Cajanus cajan seeds

were planted at stake at about 4 cm deep in the soil at a

planting distance of 0.5 m* 0.5 m.
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Experimental design and data collection

The field was divided into eighteen (18) plots with

each plot measuring 15m2 (5 m 9 3 m). Three treat-

ments in the initial establishment and three treatments

in the regrowth were assigned to the plots in a

Randomized Complete Block Design. The treatments

in the initial establishment were: Cutting at 12 weeks

after planting (C12); Cutting at 16 weeks after plant-

ing (C16); Cutting at 20 weeks after planting (C20).

The treatments in regrowth were Cutting at 12 weeks

after regrowth (RC12); Cutting at 16 weeks after

regrowth (RC16); Cutting at 20 weeks after regrowth

(RC20).

Germination was observed four (4) days after

planting. Five (5) plants were randomly selected on

each plot (excluding those on the borders) on which

plant height, number of branches and stem girth were

taken starting from the sixth week after planting. This

was to ensure that the plants were firmly rooted for

growth and also to avoid breakages and damages to the

weak stems. Plant height was measured from the base

to the tip of the plant with a measuring tape whiles

stem girth was taken from the base of the selected

plant using veneer caliper. Number of branches was

recorded by simple arithmetic counting. The entire

plants on each plot were harvested at 12, 16 and 20

WAP using a machete at a height of 50 cm above

ground and the total harvest per plot was weighed.

Sub-samples (200 g) were taken from each plot,

chopped into short lengths (2–5 cm) and oven dried

at 60 �C for 48 h (AOAC 1990). Biomass yield of

each plot was calculated on dry matter basis by

multiplying the percentage dry weight of the sub-

samples from the above ground biomass to the fresh

weight of the harvest from each plot.

Sub-samples of the harvest from each plot was

divided into stem and leaf botanical fractions. These

were chopped into smaller pieces to facilitate drying

and milling. The chopped samples were milled using a

Hammer mill (Brabender, Germany) to pass through a

2 mm and then 1 mm sieve screen sequentially for

laboratory analysis (AOAC 1990).

A 3 9 2 factorial design in Randomized Complete

Block was used for the chemical and in vitro gas

analysis. The factors included cutting regimes of 12,

16 and 20 WAP and two botanical fractions which

were leaf and stem. The AOAC (1990) procedure was

used in the determination of crude protein (CP) and

ash. NDF and ADF were determined limited of

residual ash through sodium sulfite and a- amylase

using the procedure of Van Soest et al. (1991) and this

was done using Ankom200 fibre analyser (Method 5 for

ADF and method 6 for NDF).

The batch in vitro gas production technique of

Theodorou et al. (1994) was adopted with some

modification in the source of rumen fluid (Ansah et al.,

2018) to evaluate the 24 h gas production. Rumen

fluid was obtained from four (4) slaughtered Sanga

cattle (300 ± 15 kg) at the Tamale abattoir. The cattle

were managed on naturally growing indigenous

heterogamous pasture field. The rumen fluid was

filtered through double layer cheese cloth with con-

tinuous supply of carbon dioxide. McDoughal’s buffer

was prepared and kept warm in a water bath (39 �C).
The rumen fluid and the buffer were mixed in a ratio of

1: 4 under continuous supply of Carbon dioxide to get

the incubation media. Approximately 200 mg of the

milled forage sample was weighed into a 50 ml test

tube with five replicates per treatment in two separate

batch cultures. About 30 ml of the warm and anaer-

obic incubation media was dispensed into the test

tubes and incubated in a water bath. The pressure (gas

production) in the test tubes as a result of microbial

fermentation was measured with a digital manometer

at 24 h and used for the computation of digestible

organic matter (DOM) and metabolizable energy

(ME). The DOM was calculated using the equation

DOM (%) = 16.49 ? 0.9042 GP ? 0.0492 CP ?

0.0387ash whiles SCFA and metabolizable energy

were calculated using the equations SCFA = 0.0239*

GP*0.0601 and ME (MJ/kg DM) = 14.30–

(0.0134*ADF) respectively by Menke and Steingass

(1988).

Data analysis

The data on biomass yield, plant height, number of

branches and stem diameter were analysed with the

analysis of variance (ANOVA) from Genstat 11th

edition (Payne et al., 2008). The in vitro gas

digestibility trial and chemical composition parame-

ters were analysed as two-way ANOVA. F-test means

which were significant at 5% were separated using

Tukey HSD.
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Results

Growth and biomass yield of Cajanus cajan

Plant height of Cajanus cajan at different cutting

regimes is shown in Fig. 1a. The plants at 12WAP

were the shortest in the initial establishment with no

significant difference between the plants harvested at

16WAP and 20WAP. In the regrowth, plants at 12 and

20 WAP were found to be significantly taller than the

16 WAP.

Figure 1b shows the number of branches of

Cajanus cajan at different cutting regimes. Plants

cut at 16WAP had significantly higher number of

branches in the initial establishment while no signif-

icant difference existed in plants harvested at 12WAP

and 20WAP. For the regrowth however, plants

harvested at 12WAP recorded higher number of

branches with significant difference observed between

plants harvested at 12WAP, 16WAP and 20WAP.

The stem diameter of Cajanus cajan at different

cutting regime is shown in Fig. 1c. The highest mean

stem diameter was recorded in the plants cut at

16WAP while plants harvested at 12WAP recorded

the least stem diameter in the initial establishment.

The regrowth followed similar trend where plants

harvested at 12 WAP recorded significantly lower

stem diameters compared to those harvested 16WAP.
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Fig. 1 a Plant height of

Cajanus cajan at three

harvest stages of initial

establishment and regrowth

having SEM as error bars.

b Number of branches of

Cajanus cajan at three

harvest stages of initial

establishment and regrowth

(SEM, error bars). Bars with

different letters represent

significant difference at

P\ 0.05.c Stem diameter of

Cajanus cajan at three

harvest stages of initial

establishment and regrowth

(SEM, error bars). Bars with

different letters represent

significant difference at

P\ 0.05.dBiomass yield of

Cajanus cajan at three

harvest stages of initial

establishment and regrowth

(SEM, error bars). Bars with

different letters represent

significant difference at

P\ 0.05
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Figure 1d shows the biomass yield of Cajanus

cajan at different cutting regimes. Harvesting at 20

WAP yielded the most biomass (6515 kg/ha) with the

least obtained in 12 WAP (3175 kg/ha) in the initial

establishment. There were no significant differences

between plants harvested at 16 WAP and 20 WAP. In

the regrowth, harvesting at 20 WAP had the most

biomass with no significant difference (P = 0.461)

between the cutting regimes.

Chemical composition and In vitro digestibility

The chemical composition ofCajanus cajan harvested

at different cutting regimes after initial establishment

is shown in Table 1. There was a significant two-way

interaction effect of cutting regime and botanical

fraction on CP, ADF and ash. The highest CP

(235.8 g/Kg DM) was obtained in the leaf fraction

harvested at 12 WAP while the least (89.1 g/Kg DM)

was recorded in the stem fraction harvested at 20WAP

in the initial establishment. The NDF and ADF

increased as the cutting regime increased with higher
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concentrations recorded in the stem fractions than the

leaf.

In the regrowth, the two-way interaction effect of

cutting regime and botanical fraction significantly

affected CP and ash whilst DM, NDF and ADF were

only affected by the main effect of cutting regime or

botanical fraction (Table 2). The highest CP was

obtained in the leaf fraction of the harvest at 20 WAP

with the least obtained in the stem fraction of the

harvest at 20 WAP. The CP in the leaf fraction

declined marginally from the 12WAP to 16WAP but

with higher percentage (21%) decline at 20 WAP. The

trend was similar for the stem fraction. The dry matter

was significantly influenced by cutting regime with the

harvest at 12 WAP having the highest and the least

reordered in the harvest at 16 WAP. The NDF and

ADF were significantly affected by botanical fraction.

Table 1 Chemical composition of Cajanus cajan as influenced by cutting regime on dry matter basis (g/kgDM) at initial

establishment

Cutting regime Botanical fraction Parameters (g/kgDM)

DM CP NDF ASH ADF HEM

C 12 Leaf 273.3 235.8a 470.8 70a 298d 172.8

Stem 279.3 133.9d 599.8 45d 466.6b 133.2

C 16 Leaf 396.7 234.3b 485.3 55c 330.1c 155.2

Stem 424.6 126.4e 622.6 60b 462.3b 160.4

C 20 Leaf 465.9 184.4c 434.0 60b 292.5d 141.5

Stem 491.9 89.1f 631.0 45d 495.1a 135.9

S. e. d 10.98 0.31 13.23 0,05 6.57 16.10

P value Cutting regime \ .001 \ .001 0.019 \ .001 0.023 0.25

Fraction 0.010 \ .001 \ .001 \ .001 \ .001 0.21

Cutting regime x Fraction 0.334 \ .001 0.351 \ .001 0.002 0.26

aMeans in the same column with different superscript are significantly different at P\ 0.05, CP = Crude Protein, DM = Dry Matter,

NDF = Neutral Detergent Fibre, ADF = Acid Detergent Fibre, HEM = Hemicellulose

Table 2 Chemical composition of Cajanus cajan as influenced by cutting regime on dry matter basis (g/kgDM) at regrowth

Cutting regime Botanical fraction Parameters (g/kgDM)

DM CP NDF ASH ADF HEM

RC 12 Leaf 453.5 163.5b 422.9b 70c 287.8b 135.0

Stem 459.9 127.3d 564.3a 50f 386.1ab 178.2

RC 16 Leaf 384.2 154.2c 471.1ab 90.1a 326.7ab 144.5

Stem 397.1 100.4e 554.3a 60.1e 445.5a 118.8

RC 20 Leaf 413.9 194a 409.1b 80b 266.3b 142.8

Stem 448.0 80.8f 553.5a 65.1d 378.8ab 174.8

S. e. d 16.19 0.33 28.87 0.05 33.17 16.77

P value Cutting regime \ .001 \ .001 0.375 \ .001 0.091 0.12

Fraction 0.08 \ .001 \ .001 \ .001 0.002 0.14

Cutting regime x Fraction 0.47 \ .001 0.322 \ .001 0.906 0.06

aMeans in the same column with different superscript are significantly different at P\ 0.05, CP = Crude Protein, DM = Dry Matter,

NDF = Neutral Detergent Fibre, ADF = Acid Detergent Fibre, HEM = Hemicellulose
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The stem fraction consistently recorded higher ND

and ADF compared to the leaf fraction.

The results on the gas production, DOM, short

chain fatty acids and metabolizable energy of Cajanus

cajan at different cutting regimes after initial estab-

lishment are presented in Table 3. There was a

significant two-way interaction effect of cutting

regime and botanical fraction on all parameters

measured. The stem fractions generally produced

higher gas at 24 h than the leaf fractions whiles the

leaf fractions had higher DOM at all cutting regimes

compared to the stem fractions. However, DOM

decreased as the cutting regime increased. Metaboliz-

able energy of the leaf fractions was also higher

compared to the stem fraction with the highest

obtained at harvest 12 and 16 WAP in the initial

establishment.

Table 4 shows the results on the gas production,

DOM, short chain fatty acids and metabolizable

energy of Cajanus cajan at different cutting regimes

after regrowth. There was a significant interaction

effect between cutting regime and botanical fraction in

all parameters analysed. The stem fraction generally

produced more gas at 24 h with the highest (21.8 g/

ml) gas production recorded in the stem fraction at 20

WAP in the regrowth. The DOM also increased with

increasing cutting regime where the highest DOMwas

observed at 20 WAP regrowth.

Discussions

Growth and biomass yield of Cajanus cajan

Variations in the initial establishment and regrowth

relative to plant height, number of branches and stem

diameter in the current study is attributable to factors

such as season and climatic conditions after harvest, or

the presence of meristems and allocation of stored

soluble carbohydrate for purposes of regrowth.

Chiariello et al. (1991) reported that perennial plants

employ a stress-tolerance strategy that includes short

stature and high partitioning to belowground struc-

tures in unfavorable conditions. This adaptation may

generally explain the lower plant height obtained in

the regrowth compared to the initial establishment.

Whilst the plant height diminished in the regrowth at

all cutting regimes, branch number and stem diameter

appreciated with a decline recorded only at 16 WAP

relative to branch number. This phenomenon may

have been occasioned by a possible efficient allocation

of stored soluble carbohydrate towards increasing

branch number and stem diameter. Additionally, the

cutting at 50 cm stubble in all treatments may have

resulted in the removal of the apical meristem thereby

limiting the ability of the plants to grow vertically.

Cajanus Cajan, like other legume has its apical

meristem exposed and is easily removed at cutting or

Table 3 In vitro gas production, short chain fatty acids, metabolizable energy, digestible organic matter of Cajanus cajan as

influenced by cutting regime at initial establishment

Cutting regime Botanical fraction Parameters

GAS @ 24(g/ml) DOM

(g/Kg)

SCFA

(mmol/L)

(MJ/KgDM)

ME

C 12 Leaf 16.8ab 460a 0.024ab 10.8b

Stem 15.3b 365.2e 0.022b 8.01d

C 16 Leaf 15.4b 440.8ab 0.022b 11.5a

Stem 18.6a 422.6bc 0.026a 8.5c

C 20 Leaf 15.1b 415.1c 0.021b 11.6a

Stem 16.4ab 392.9d 0.023ab 8.8c

S. e. d 0.67 6.16 0.0009 0.10

P value Cutting regime 0.05 \ .001 0.05 \ .001

Fraction 0.02 \ .001 0.02 \ .001

Cutting regime x Fraction 0.002 \ .001 0.002 0.211

aMeans in the same column with different superscript are significantly different at P\ 0.05, IVOMD = In vitro organic matter

digestibility, SCFA = Short chain fatty acids, ME = Metabolizable energy
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grazing (West and Nelson, 2017). Higher number of

branches and stem diameter in the regrowth of

Cajanus cajan qualifies the plant as a potential

climate-smart crop with ability to maintain

stable growth under drought conditions.

Higher biomass yield at 20 WAP in both initial

establishment and regrowth conforms to what was

obtained by Bode et al. (2018). On the average, the

biomass yield in the regrowthwas below50%of the yield

in the initial establishment. This could be due to a slow

rate of photosynthesis after the initial cut since almost all

the leaves were taken off at a cut height of 50 cm in the

initial establishment. In the absence of adequate photo-

synthetic material, plants rely on stored soluble carbohy-

drate in the shoots and roots as the primary source of

carbon to regrow (Deregibus et al., 1982). In the current

study, it appeared the stored soluble carbohydrate could

not stimulate rapid regrowth to maintain the amount of

biomass obtained in the initial establishment. The

regrowth period also coincided with the dry season

leading to a water stress condition. Behboudian et al.

(2001) reported decrease in plant height with corre-

sponding decrease in biomass yield in chickpea (Cicer

arietinum) when the plants were water stressed.

Chemical composition of Cajanus cajan

as affected by different cutting regimes

Higher mean DM recorded with longer cutting interval

may be attributed to higher accumulation of structural

tissues at harvest. This conforms to McDonald et al.

(2002)who stated that, stage ofmaturity of forages is the

most important factor that influences the DM yield and

nutritional quality at harvest. The high CP levels in the

leaf fractions agree with earlier reports from Tang et al.

(2008) about the influence of botanical fraction and age

on CP levels. As forages mature, the CP decreases and

structural carbohydrates concentrations increase. The

stems become tougher andmore fibrous and protein and

energy levels decrease. The CP contents reported in this

study is within the range of CP values reported by

Alexander et al. (2007) for 200 pigeon pea germplasms.

With the exception of the stem fractions, the CP values

reported in this study were within the range required for

maintenance and growth of ruminants (NRC, 2007) and

can therefore be used as feed supplement for ruminants.

However, the CP contents in the stem fractions are

within the minimum CP requirement (60–80 g/kg) for

sustenance ofmicrobial growth (Weiss et al., 1992).The

higher CP at 20 WAP in the regrowth might have been

influenced by the remobilization of nutrients from

decomposed organic matter from shed leaves. Wedin

and Russelle (2007) stated that, plants obtain most of

their nutrients from the pool of dissolved nutrients in the

soil. This solution is constantly being replenished from

sourceswhich include inputs like fertilizers andmanure,

decomposing organic matter and release of nutrients

held weakly by the soil particles.

The trend in NDF, ADF and hemicellulose agrees

with report of Lounglawan et al. (2014) that increasing

Table 4 In vitro gas production, short chain fatty acids metabolizable energy, digestible organic matter of Cajanus cajan as

influenced by cutting regime at regrowth

Cutting regime Botanical fraction Parameters

GAS @ 24 (g/ml) DOM

(g/Kg)

SCFA

(mmol/L)

ME (MJ/KgDM)

RC 12 Leaf 17.2b 428.3ab 0.024b 11.2a

Stem 17.7b 407.6b 0.025b 9.4b

RC 16 Leaf 15.8b 418.9ab 0.022b 11.3a

Stem 21.4a 431.7ab 0.031a 8.5b

RC 20 Leaf 16.7b 442.5a 0.024b 11.6a

Stem 21.8a 427.1ab 0.031a 9.4b

S. e. d 0.87 7.85 0.001 0.41

P value Cutting regime 0.04 0.038 0.04 0.22

Fraction \ .001 0.118 \ .001 \ .001

Cutting regime x Fraction 0.004 0.027 0.004 0.31

aMeans in the same column with different superscript are significantly different at P\ 0.05, IVOMD = In vitro organic matter

digestibility, SCFA = Short chain fatty acids, ME = Metabolizable energy
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the cutting regime increased the acid detergent fiber

(ADF), neutral detergent fiber (NDF) and acid deter-

gent lignin (ADL) in the plants. Lower NDF and ADF

recorded in the leaf fractions compared to the stem

could be attributed to the accumulation of vascular

tissues in the development of the stem as it ages. The

ash content obtained in this study is in agreement with

Baars and Geleti (2000) who reported that mineral

contents of plants declined during the maturing

process due to natural dilution and translocation of

nutrients from vegetative part to the root system. High

ash in the leaf fractions is also an indication that the

forages contain adequate minerals to support animal

requirements.

In vitro gas production, short chain fatty acid,

metabolizable energy, and digestible organic

matter of Cajanus cajan

In vitro gas production, which is an indirect measure

of microbial fermentation of feed and digestibility,

was consistently higher in the stem fraction at all

cutting regimes except at 12WAP. This is as a result of

the high dry matter accumulated in the stem relative to

the leaf. Generally, DOM was higher in the leaf than

the stem fraction in both the initial establishment and

the regrowth despite the relatively low gas production

in the leaf. Higher gas production from microbial

fermentation with a corresponding low digestible

organic matter suggest a potential inefficiency in the

digestibility of the stem fraction in this study. The poor

digestibility with high gas production may lead to

higher emission of enteric GHG, especially, methane

into the atmosphere when the stems are fed to

ruminants. The feeding of stems of forages occurs

when there is a high loss of leaves during storage and

this is common in most developing countries during

the dry season.

It was observed that the DOM, ME and SCFA all

reduced with advance in age. This is attributable to the

accumulation of vascular tissues in both the leaf and

stem as the plants age. The middle lamella in the leaf is

composed of vascular tissues usually lignified (Wilson

and Hatfield 1997). This chemical structure of the

middle lamella has been reported to slow down

microbial fermentation leading to lower digestibility

and metabolizable energy (Guo et al. 2001). The trend

in SCFA may also be attributed to the extent of

degradability of the plant as the cutting regime

increases. The ME recorded in this study are higher

than 7 MJ/kgDM and therefore suitable for meeting

the maintenance requirement of beef and dairy cattle

and rapidly growing calves (NRC 2007).

Conclusion

The results obtained in the study indicates that

harvesting Cajanus cajan forages at different cutting

regimes illicit different yield and quality responses in

the Savanna Agro-Ecological Zone of Ghana. In the

initial establishment, the highest plant height and

biomass yield were recorded in the harvest at 20 WAP

whiles harvesting at 16 WAP had the highest number

of branches and stem diameter. Dry matter increased

as the cutting regime increased with the stem fractions

recording higher dry matter contents. The leaf fraction

of harvest at 12 WAP yielded the highest CP whiles

the NDF and ADF concentrations increased as the

cutting regime increased. In the regrowth however,

harvest at 20 WAP had the highest biomass yield, CP

and ME. Increasing cutting regime also increased the

concentrations of CP, NDF and ADF. Meanwhile,

biomass yield and chemical compositions were lower

in the regrowth compared to the initial establishment.
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