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Ahstract

This stidy was carvied ant to assess the effect af intercrapping Sorglm almum with Centrosema
pascueram on growth components, forage vield unﬂfu i :E composition under flooded
irvigation ai Livestock Teaching and Research Farm of the Department of Animal Scivince,

Facuity of Agriculinre, Federal University, Gashig., The experiment was carried owl using a
Randomized Comprlete Block Dewgn consisling of six reatments: T1 as sole sorefum, T2 - sole
Legume, sorghum with Cenrro in dnter-row ratios as: 14 (F3), 1:2 (030, 2:4 (T3) and 3:1 (T6),

Significant (P< (L03) difference was observed in all the growth parameters measured. The highest
plant height (1431 7em) and leal area index (4.8 were obtained in T4, and the highest tiller
number (16.94) was observed in T3 (2:1 ). Freshand drvymarter yields were significantly (P<(103)
affecred by intercropping pattern. The highest frash forage vield of 8. almum (8,64 vha) obrained
in Sowvehum almum mrﬁ:r.'r'nﬂne'd wiith pascourum in {22 inter-row ratio (T,) was .«':'gn:_'ﬁr.'au.-‘{p
(P=0.05) higher than (7.17 ttha) and (7.25 tha) for T, and T, respectively. The dry matter yield af
8. almum was significantly (P<0.05}) higher in intercrapped plots than in sole S, almum treatarent
(7). The highest dry matter vield of 6.48 tha was abtained in T, with the least vecorded in T, (5.02
the). The best total fand .:"r;mvﬂa’f*m ratio (TLER) was ohserved in the intercropped treaiments.,

The value of one (1) recorded was against both sole 8. almam (T ) andsole C. pascourim (T} plots
were signiffcantly (P<0.05) lower than 2,67, 312, 2.50and 241 for T, T, T.and T, respectively,
The chemical compos itions were significanily (P<0.05) affected by intercropping pattern. The
highest (92.60%) and lowest (89.58%) percentages of dry matter were obtained in T1 (sole 8,

almum) and 14 (1 :2 8. almum-C. pascowrum), vespectively, The arganic marter, f.uufr_*p:rm*m and
ether exract of . almum were significantly (P<0.05) higher in the intercropped plots than in sole
8 almum treaement (1), However, the ash (1336 %), crude fibre (3349 %), NFE (37,36 %) and
NDE (34,93 %) were higher in the controf (1), Among the two species, the legume had higher

crticle protefn (22,73 %), ether extract (7.66 %) and hemicellulose (2381 %) contents than the
arass, 8. almum. This study revealed that 8. alnmem farage harvested in the intereropped plats had
betier forage qm.rfm than ones harvested in the sole ;J'fm‘ﬂ' with 1.2 inter-row ratio .ﬁuung hest
criele profein, crude fibre, ether extract and mitrogen free extract. Therefore inferviopping 8.

el with C. pascuorin in infer-row arrangement is recommended for livestock farmers in
Nigeriato enhance meat and milk productions,
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Description of Problem

A major part of Nigerians' economic and
social activities i1s occupied by livestock
production. Pasture production is an
important resource for livestock
cnterprises. s establishment and
improvement have been recommended for
better performance of raminant animals in
the production of milk, meat, hide and
skin, and other livestock such as rabbit,
pig. ete. for their products (meat, fur, pork,
and lard) (1). In most tropical countries of
the world, about B0-90 %% of the hivesiock
depend on available grasses during the wet
season, scarcity and the low quality of
these feeds have made it mandatory to
produce and conserve guality Torages
against dry season and periods of drought
(2, 3). Intercropping legumes into grass
pastures has proven to be a viable means to
mitigate the decline quantity and quality of
grass forages (4, 5). The practice of
intercropping is an alternative way
identified for smallholder farmers to
unprove the yvield and nutritional quality of
the native grasses. [t has been reported that
intercropping grasses with legumes
increased vield, improved growth,
enhanced palatability, and nutritive quality
feeds for animals (6).

The increasing shortage in forage for
ruminant feeding, coupled with the
mefficiency of crop residucs to meet the
nutrient requirements of ruminants during
the off-season, and the need to ensure that
feed is always available to the animals has
become a serious challenge in ruminant
nutrition and farmers are at receiving end
(7). In recent years, the use of forage
legumes in livestock production systems
for ruminants in the tropics as an
altemative Lo oil seed cakes has inereased.

Forage legumes and fodder trees provide
high-guality proteins as well as digestible
cell wall carbohydrates (7). Natural
pasture grasses are wild and arce
characterized by low yield and poor
nutrients (8) as they grow on infertile and
grosion-degraded soils. Tropical forage
grasses (Sorghuwm alman) have the ability
for high vicld and their nutrient content can
be enhanced when intercropped with
nitrogen-fixing crops like Centrosema
pascuorum. Centrosema pascrorum (C
pascouruam) is a4 vigorous, trailing,
twining, and climbing perennial herb with
trifoliate leaves and is fairly drought
tolerant. Centrosema pascuorum is a
legume species of high potential as a
fodder crop because of its high biomass
production compared to other forage
legumes.

Like other nitrogen (N) fixing legumes,
pascuorum is a soil improver and in
association with grass in mixtures is
beneficial to grass yields making nitrogen
(N) fertilizer not necessary (9).
Continuous use of inorganic fertilizers
could eventually damage the soil by
increasing soil acidity (10). Apart from
legumes meeting their nitrogen
requirement through symbiosis with
nitrogen-fixing bacteria (Rhizobium
leguminosarum), they are known to fix
between 20-200kg/ha of mtrogen 1o the
soil (11), The plant is recommendable for
agricultural systems due to its ability for
biological nitrogen fixation, resistance to
drought, and high fodder nutritional value
(1). Intercropping a high-yielding and
ecologically adapted grass/legume
mixtures such as 8 almum with
pascuorum under irrigation will help to
increase the income of livestock farmers
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through an increase in biomass vields and
high-quality fodder for silage or hay, to
supplement the low-quality crop residues
olfered during the dry season (12). The
general objective of this study was to
determine the effect of intercropping .
almum with C. pascuorum on growth
parameters, forage wvield. proximate
compositions, and fiber fractions under
flooded irrigation in Gashua, Yobe State.

Materials and Method

Description of the Experimental Site
The experiment was carried out during the
2021 dry scason between February to May,
at the Teaching and Research Farm of the
Department of Amimal Science, Federal
University Gashua, Yobe State. The
vegelation characteristic of the area is
Sahel Savannah. It consists of an open
Thomy savanna with short trees and
grasses. Gashua is located between
Longitude 10° 02" and 117 11'E and
Latitude 12° 48" and 1 2°88'N, It is situated
in the Sudan Savanna ecological zone of
Nigeria. High temperatures and seasonal
rainfall characterize the climate. The mean

minimum temperature ranges between 10-
12°C in December to January, while the
mean maximum temperature is about 34-
40°C in March-May. The mean rainfall is
between 300-500 mm per annum and is
unimodal and lasts mostly from June 1o
September while the dry season is from
Octoberto May (13).

Soil Samples of the Experimental Site
Soil samples were collected from the
experimental site with the aid of a soil
auger at 4 comers and the center of the
plots to depths of 0 — 30 cm. Samples
collected were mixed thoroughly and a
representative sample was taken for soil
analysis belore the commencement of the
experiment. The soil sample was then
analyzed for physical and chemical
properties (texture, particle size, total
nitrogen, tolal carbon, phosphorus, soil
pH. and cations exchange capacity
(CEC)). The analysis was carried out at the
Department of Soil Science, Faculty of
Agriculture, Ahmadu Bello University,
Zaria.

Table 1: Soil physical and chemical properties of the experimental site

Physical properties
Soil depth

Particle size (%)
Clay

Silt

Sancd

Textural Class
Chemical Properties
pH (001 Meal’l)
Total nitrogen (%)
Organic carbon (%)
Phosphaorus (ppm)
Exchangeable Bases (cmol/kg)
Ca’

Mg‘_

K

Nu~

0-30¢m

1'7.00

31.00

52.00
Sandy loam

.50
0.24
0.58
2328

4.23
0.94
(.6d
(.93
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Experimental Layout, Design, and
Treatments

The field was ploughed by a tractor and
leveled manually with hand hoes before
sowing to provide an appropriate and well-
established bed for seed germination. The
experiment was laid out in a Randomized
Complete Block Design (RCBD), which
consisted of six (6) reatments as T, = Sole
S.almum, T,=Sole C.pascuorum, T = 1:1
altermate rows, T, = 1: 2 alternate rows, T, =
2:1 alternate rows and T, = 3:1 alternate
rows and replicated three times. Seeds of
the two species were drilled in rows with
S0cm apart at the rate of 20kg/ha. The

fertilizer (NPK 15-15-15) was applied
during land preparation at 60 kg/ha. All
plots were hand-weeded twice at 3 and 6
weeks aller sowing. Also, flooded
irngation was carried out at three days
intervals from the onsel to the end of the
experiment,

Determination of Growth Parameters

Data on growth parameters for 8. almum
and C. pascowrim (plant height, number of
leaves, and leaf area index (LAI) were
taken at 9 WAS from five (5) randomly
selected plants from the two middle rows
of each plot. Plant height was measured

Tuble 1: Effect of Intercropping and Fluni Specics on Growih Parnmetcrs

Parameters

Treatments Flant Height (o) Mumber of Leaves  Tillers Number Plant Denaity - LAl
T, 99.42" 14,77 1144 42.42° 4,
T, 109,37 28111 18,220 3474 0420
T 110.35" 187 119" 6533 546"
Ta 149.17" 19.53% 14.25° B 44" 3"
Ts 99.04" 19.36™ 16.94° 66,25 3a
T, 111.46" 19.86" 121" 7208 EXC
SEM 753 1.32" 1.41* 10.25* 1.16*
Sprcies (5)

1 [EERES 19281 14 30 7338" 012
52 7710 19.77 12.45 42.28" 147"
SEM 13,08 2,297 214" 17.71* 200+
** means with different supcrscripts within rows diffcred significamby (P<0.08), * = significant st 5% level of significant,

NE oot sipmbicont, SEM - stamdon] eror ol measn, T
Kol alwrum
i e NETMICE PN AT Ta

sahe sorghum alwgm, T
st afmna

[ evrfrerseuna P T R TN ILER

sorle Centrosema pascosram, T - 1l

t'w'rfm!r'mr:;wu'rm.mrr. Ta= 1:2 I!"-'rrrmrﬂmal,'mtl:'rmmm. Ty =21 .\?J.rg.Frmlrm’rlrer

22 seyphmnr oofanem liend egmvaled mins,

erg|l|||r almuem, - Uendnasemn eI Ly

Talile 2: Effect of Intercropping and Plant Species on Forage Yields and Land Eguivalent Ratio

Parameters
Tremtments Fresh fompe Yield Dy matter vacld LERs LERe TLER
Ti T 5 | KT (KR
T2 34997 .76 10" 100" Log*
T3 7 ifa" 539 153 (& v 67
T4 64" 648" 1540 1.56" W ol
T 117 LA 1245 | 2500
T6 7.25™ 508" Lagt 1.24% 24%
SEM 139+ 028+ s 0.14* 073*
Species
51 (LN 7.3 129 1.29 2.36
82 453" 325 1.0 1.27 257
SEM 068* 0.49* 026 0,24 0.40*

T werih iliffereni supeserpis wathin mows differsl apndiennily (= 0 05), * = sipniticons ol 5% level of sipnaficont, NS = m
sapnificum, KEM= sinmibinl ermor of menn, T1 = aole soghom almom, T2 = sole Centrosemn paseaarom, T3 = 101 Sorgham abmom
Cemtrvscnsa pascuiening F4 = 12 = sorglsm fmum - Centrosema pasducium, T35 = 2] Sodghiom aloen - Uenbiossing pascaonam, Th

= 2.2 sorghuns el - Cenirodcing pascamnin alios. LER < land equivakent tativ, & = sorghsm alonmn, ¢ <Csmnoseimg s wiimn
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from the ground level to the tip of the flag
leal” The leaf arca index was caleulated as
the ratio of leaf area to the area of ground
cover al 9 WAS, respectively as described
by Tarawali er al. (14). Leaf area was
calculated by multiplying the length of the
leaf by its width and a factor of 0.75 as
described by Adesojieral. (13).

Determination of Forage Yield in t/ha;
Forage yield was determined by
harvesting the fresh forage within each
sub-plot within 0.5 m quadrat at a height
of | 5em above the ground level at 6 and 9
weeks after sowing using a hand sickle.
The harvested fresh forage matenials were
weighed and a known weight of sub-
samples (200-250 grams) was oven-dried
at 65°C for 48 hours and reweighed to
estimate dry matter vield (DWss) at the
animal science laboratory, Faculty of
Agriculture, Federal University Gashua.
Dry matter yield (Vha) was caleulated
using the formula below as reported by
Akpensuen ef al. (16) asstated below:
Forage dry matter yield (kg DM ha-1) =
Fresh weight (kg) x Oven-dried weight
(DM %) = 20,000, There are 20,000
quadrats (0.5m’) per hectare.

Chemical Analysis

Samples of forage materials harvested
were taken to the laboratory for chemical
analysis. The dried samples of forage were
ground wsing a simple mill and passed
through a |-2Zmm sieve. Proximate
analysis was carried outl to determine
Nitrogen (N) for crude protein
determination (N=6.23), crude fiber (CF),
Ether Extract (EE), nitrogen-free extract
(NFE), and ash content according to the
procedure deseribed by AOAC (17).

Neutral detergent fiber (NDF), acid
detergent fiber (ADF), hemicellulose,
cellulose. and acid detergent lignin (ADL)
were determined by the method of Van

Soestetal. (18).

Statistical Analysis

The results obtained were subjected to
Analysis of Variance (ANOVA) using the
General Linear Model procedure (proc.
GLM) of SAS (19). Significant (P<0.05)
differences among treatment means were
compared using the Duncan Multiple
Range Test (20) of the SAS package.

Results and Discussion

Growth components and forage yieldol
S. almum intercropped with C.
pascourum under flooded irrigation

The effect of intercropping 8. almum with
O pascworum on the growth components
is presented in Table 3. The plant height of
145.19 em for S, almum observed in T4
(1:2 8 almum-C. pascourum) was
significantly (P<0.05) higher than sole
Sorghum almum with a plant height of
109.33 ecm.  The mumber of tillers per
plant, plant density, and leaf area index
were also significantly (P<0.05) affected
by the intercropping pattern with control
having the lowest values, The lowest
values recorded in the sole S, almum plots
for the number of tillers per plant, plant
density, and leaf area index were 14.77,
36.74/m , and 1.42, respectively, The least
value of 14.77 for the number of leaves per
plant was also recorded with the control T1
(sole 5 almum) but statistically similar
(P=0.05) to 18.71, 19.58, and 19.36
number of leaves Tor T3 (1:1), T4(1:2) and
T5 (2:1), respectuvely. The least values
recorded in the sole S, alimm plots for the
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Parnmeters (%)
Treatmenis [E1] [ ASH [ [W Ek NFE AlF ML ADL CEL HUE
Ti UR N R 6 P R T & U1 f e =l T b o P £ ¥ o ¥ WTE S % L T W LS .
Iz MLSES B2t o et 2367 640" oS0t 02d a2t 097 way 20t
T3 TN a0 o 1 T L ¥ N 005" 538° LT 35817 47830 (4o emet At
T4 gpi! Mmoot 1290 2090 a7t eadt 1337% 34T apoot (85T 2ot (58
s Roor™  7Tr4d x4t 2935 coet 7370 000" 4342 sO1f A M4t 2004°
Th i 2 b S T 1S - 3 T s [ = el T (. < L L L o 0 I .
SEM 035 [ 150 054 (M § o 084 [V el 1 = e [ ey (52 057 o 2e
SPECIES
1 [T E ™SS 12s7T 2aet ATt st ISR w4y saen' oTsot g2t At
2 Nk TH (R 1207 ) el 27 TR N 1661 030" 1277 ol R
SEM 060 sttt psT o7 | ol Y. & g [ N 1 7 | S 1 1 |-l 2 o
= s wiily dillerml saposagls wiibm oo dilleod sgsiisandy (P05, " = spnilivan al 5% leve ol spdicmse, N ¥ = nod sgmilicand, Shh-
stanghard error of ibe mean, T, = sode sprghum almem, T 5 = sole Covrosena pascousnmm, T o = 121 Sorphies afrres - Cotrbioden) porgimrms, T, = 1=

soogphinan anm = Cewbroseins porarsors, Ty = 200 Soeglae odwan = Ceofroneos pasgimonio, T, 222 sorghanm ol - Comfnosemg foicinese ralios

number of tillers per plant, plant density,
and leaf area index could be due to the
absence of nitrogen fixation of C.
pascuorums by rhizobia relative to
intercropped plots which was benefited by
the S. almum. This was in agreement with
thereportof (21, 10) who noted an increase
in plant heights of maize/Tephrosia
bractealata, Brachiaria ruziziensix/C
pascuorum when intercropped than sole
cropping, This also corresponds to the
report of Ishiaku er al. (2) who noted that
plant density varies with the ability of
crops to acquire growth resources from the
environment. Thobatsi (22) also found that
maize intercropped with cowpea (Vigna
wngreicilata) had a higher leal” area index
compared to sole maize crop.

The forage yield of S, almum intercropped
with C. pascourum is presented in Table 2.
The yield data obtained in this study are¢ all
within the range (5.4 - 19.4 DM t/'ha). The
findings revealed that S almum - C.
pascourum intercropped in a 2:1 row
proportion resulted in the highest fresh
(8.64 t'ha) and dry biomass (6.48 v'ha) than
other spatial arrangements. The best total
land equivalent ratio (TLER) was
observed in the intercropped treatments.
The value of one (1) recorded was against
both sole S almum (T} and sole .
pescowrums (T,) plots were significantly

(P=0.05) lower than 2.67. 3.12. 2.50 and
241 forT, T, T.and T, respectively. This
agrees with the report of Igbal e al, (23);
Abdullaht er al.. (21) who also reported
that when mash (Figna mungo 1) and
tephrosia (Tephrosia bracteolata) were
intercropped with maize, intercropping
resulted in a significantly higher LER.
Similarly, when maize and cowpea were
sown in mixtures of 100:100, 75:25, 50:50,
and 25:75, LER for the intercropping
systems was higher than | indicating an
intereropping advantage compared 1o
monoculture crops (24). It was also
reported when maize (Zea mays 1) was
planted in altemate rows with cowpea
(Vigna unguiculata 1..), comparatively had
better agronomic growth of component
crops led to the highest fresh and dry
biomass owing to a greater number of
plants per unit land area (25).

Proximate composition and fibre
fractions of 8. afmum intercropped with
C. pascourum

The proximate composition was
significantly (P<0.05) affected by
intercrops. The highest (92.60%) and
lowest (89.58%) percentages of dry matter
were obtamed in T (sole 8 almom) and
T4 (1:2 &5 almum — C. pascourum),
respectively. The crude profein content is
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one of the most important parameters that
affect the nuwitional quality of forape
crops (Ishiaku er al., 2016)., The CP
content recorded in this study for both 5
almum in sole and intercropped plots as
well as Tor O pascuorums was above the 7
to 8 % CP suggested as the threshold for
sutficient utilization of feed by Lanidi and
Osarobundo (26). Therefore, 8. el and
C. pascuorum would provide the adequate
nitrogen requirement for the rumen
microorganisms to maximally digest the
main components of dietary fiber leading
to the production of volatile fatty acids
which in turn facilitate microbial protein
synthesis (27). Ash content is generally
taken 1o be a measure of the mincral
content of the original food (28). The
higher level of ash content in the forages is
an indication that the forage is rich in
minerals which are essential in the
formation and function of blood and bones
(26).The forage of 8 almum in the
intercropped plots showed a decrease in
ADF, NDF, and lignin comparedio the sole
cropped. This may be attributed to the
higher crude protein contents of the
intercropped which consequently decrease
their crude fiber fractions in the forage (2.
The reasons for lower NDF and ADF in
these treatments was attributed o the
higher amount of nitrogen either by direct
excretion from the legume nodule root
system or by decomposition of the nodule
and root debris. More, the decreased in
crude fibre (CF) content of S almum
forage with increased in level of CP
observed in this study is in line with the
finding of Abdullahi er af. () who
observed a decreased in CF percentage as
the crude protein increases. The higher
crude protein content in the intereropped

plot obtained in this study corroborated
with the report by Javanmard ef al, (28)
who also observed higher crude protein
value in maize fodder in all the
intercropping patterns than in the
monocultures. Also, among different
intercropping patterns the highest crude
protein and least NDF and ADF content
obtained in T, and T, which indicated that
the two species, are more compatible at 1:1
and 1:2 imter-row ratios and the legume C.
pascuorum was able to fixed more
atmospherie nitrogen than in the other
treatments. This result therefore sugeests
that intercropping 8 almum and O
pascyorym under irrigation could assist
smallliolder Tarmers to mmimize costs of
purchasing expensive concentrate feeds
during the dry season. Hassan ef af. (12)
found a similar result and concluded that
grasses antercropped with legumes
improve the protein content of the grass to
meet the maintenance and production
requirements of smallholders.

Conclusion

It was concluded that all intercropped plots
gave higher leaf area index, plant density,
crude protein, ash, and nitrogen-free
extract than the sole treatment. However,
intercropping 8. almm and C. paseworim
at a 1:2 mixture (T,) recorded 33%, 24%,,
27%., 12%, 68% and 37% higher plant
height, number leaves, plant density, dry
matter yield, total land equivalent ratio
(TLER) and crude protein, respectively
than the sole S sorghum. The
pascuoprum species produces better crude
protein and crude fiber under Aooded
irnigation in Gashua than previous reports
by other researchers in the part country
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Recommendations

It could be recommended from the result of

this study that farmers should Cultivate
Sewgham almum with legumes under
flooded imrigation for better forage quality 4
and vield during the dry season in Gashua,
Yobe State as a mean of averting extreme
teed shortage dunng the season.
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