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Abstract

A field experiment was carried out on a heavy cracking clay of Genan rain-fed agricultural area
Gadarif State, east Sudan, to study growth and forage yield of Crotolaria senegalensis (C. s) and
Dactyloctinium aegyptium (D. a)in mixture and pure-stand. Five cropping systems were used
pure-stand of Crotolaria senegalensis (100% C. s), pure-stand of Dactyloctinium aegyptium
(100% D. a), (75% C. s + 25% D. a), (50% C. s + 50% D. a) and (25% C. s + 75% D. a). The
experiment was laid in a completely randomized design with four replicates. Parameters studied
were plant density, plant height, No. of leaves per plant, No. of branches per plant, No. tillers per
plant, plant dry weight and forage yield. Data were statistically analyzed using SAS software and
mean separation was carried out using Duncan method (MDRT). Results revealed that purestand
of C. senegalensis produced the highest crop density, when compared to purestand of D.
aegyptium and mixtures. It was evident that increase of C. senegalensis in the mixture
proportions, significantly increased crop height, no. of leaves/plant, plant dry weight and forage
yield of C. senegalensis and total forage yield. Increase of proportion D. aegyptium in the
mixture significantly increased its no. of tillers/plant, plant dry weight and forage yield, but
decreased total forage yield of mixtures. The study concluded that the competitiveness of C.
senegalesis was higher when compared to D. aegyptium under condition of the present study.
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Introduction

Intercropping is growing of two or more
crops simultaneously on the same area of
ground. Willey (1979) Suggested that
intercropping imply that crops are grown on
separate rows and that any arrangement
where there is irregular broadcasting or
mixing within the rows should be defined as
mixed cropping.Many crop Combinations are
used, but parlicularly good combination is a
cereal- legume mixture (Andrews, 1972;

Willey, 1979). In This combination better use
of resources above and below ground results
in greater combined crop yield than when
crops are grown in two mono cultural plots (
Andrews, 1972; Osiru and Willey, 1972).
Mixing grasses and legumes increased light
interception  (Azam-Ali et al, 1990),
improved soil nitrogen ( Singh et al, 1986)
and improved overall physio- chemical
properties of the soil ( Prasad et al, 1990).
The benefit obtained by grass- legume from
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Symbiotic N- Fixation of legume is of great
importance, (Skerman et al, 1985 and
Papastylianou,1990). In Selecting mixtures,
Purpose intended, adaptability of mixture
components to the environment and their
compatibility should be well known
(Ahlgren, 1956). Crotalaria is a genus of 600
species. Spread in all the tropical areas of the
world (Bhatt et al, 2009). Its a largest genus
and has a wide range found in Savannah and
open area, (Odewo, et al 2015). As a legume
Crotalaria improves soil fertility through
nitrogen fixation as their roots contain N-
fixing bacteria. This plant survives in the
harsh growing conditions through what is
known as seed escape and also through seed
dispersal mechanism (Bhatt et al, 2009).
Dactyloctenium aegyptium is an annual
rangeland forage species that is very
palatable and with high nutritive value. It is

widely spread in tropical area. In Sudan it is
found in most of the grazing areas. In
drought conditions seeds of Dactyloctenium
aegyptium is used for human consumption to
sustain lives. The objective of the present
study was to study rainfed forage production
of Crotalaria seneglensis and Dactyloc-
tenium aegyptium in mixtures and purestand.
Material and Methods

Location:

The experiment was conducted at Gennan
area 25 km south of Gadarif, the capital of
Gadarif state, east Sudan, between Latitude
14.4 and 16.4N and Longitude 35° 36" and
33° 35 E.

Soil

The Land is a fertile heavy cracking clays.
Soil anlysis was carried out for the
determined experimental area.

Table (1): Soil analysis of the Experiment site.

Sample PH EC Ob/m N% ppm Ca Mg Hco3 CL Co3
Meg/| Meg/| Meg/l Meg/| Meg/|

1 7.94 0.34 0.014 2.2 1.0 1.0 0.5 3.0 0

2 8.05 0.34 0.014 2.3 15 1.0 1.0 25 0

Source: Mechanized Agricultural Cooperation. Soil Lap. Gadarif State (2017).

Rainfall
The Rainy season in the area extends from
June to October. During the course of the

experiment the rain fall was measured 2016
and2017 rainy seasons.

Table (2): Rainfall (mm) at Genan for 2016 and 2017during the rainy seasons.

w June July August September October Total
Years
2016 88.3 122.5 321.2 107.2 - 639.2
2017 123.2 197.9 90.1 - 911.2

Source: Mahdi, I. (2017). Gadarif Meotrological Station.

Cultural Operations

Land was first ploughed by the wide- Leved
disc at the first and third weeks of July 2016
and 2017 respectively. Then the area was
ridged up at 70 cm and divided into plots 4 x
4m.

Seeds of both crops were sown on a
continuous line at one side of the ridge- seed
rate used for pure stands were 1 kg/ fed for
both crops. At mixing seeds were sown
according to ratios proposed as treatments.
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Weed control was carried out whenever

necessary.
Treatments:
Five cropping systems were studied:
1. Pure stand of Crotalaria
senegalensis (100% C.s).

2. Pure stand of Dactyloctenium

aegyptium (100% D.a ).

3. 75% Crotalaria senegalensis +

25%  Dactyloctenium  aegyptium.

(75% C.s + 25% D.a)

4. 50% Crolalaria senegalensis +

50%  Dactyloctenium  aegyptium.

(50% C.s + 50% D.a)

5. 25% Crotaria senegalensis + 75%

Dactyloctenium aegyptium. ( 25% C.s

+75% D.a)
The experiment was arranged in a completely
Randomized Design (CRD) with four
replicates. Statistical analysis was carried out
using SAS Software and Mean Separation
was carried out using Duncan multiple range
test method. Parameters studied were crop
density, Crop height, No. of leaves /plant,

No. of branches/ plant, No. of tilters/ plant,
plant dry weight, and forage yield.

Results and Discussion

Growth parameters of C. Seneglergis and
D. aegyptum and their mixturers:

Crop Density:

Results represent in Table (3) showed that
plant density of the mixture components
were significantly  different  (P<0.05),
according to mixture proportions studied at
both seasons. Pure-stands recorded the
highest plant  density compared to
components comprising the forage mixture,
where it decreased gradually with th
reduction of seed rate. Pure-stand of C.
senegalensis produced higher crop density
compared to D. aegyptium in both seesons.
This result agreed with Bakhashwain, (2010),
who found that the sowing ratio of 100%
alfalfa (Medicago sativa), (purestand afalfa)
gave the highest plant number. According to
Atis et al (2012), stated that, the forange
mixtures led to increased plant density.

Table (3): Plant Density (1000 plant/fed)

Sample 2016 2017
Cs D.a Cs D.a

(100% C.s) 63.38a - 35.3a -
(75% C.s + 25% D.a) 52.5b 4.31b 38.0a 4.88¢c
(50% C.s+50% D.a) 32.13c 5.13b 29.6ab 5.31c
(25% C.s+75% D.a) 18.88d 5.38b 21.5b 7.0b
(100% D.a) - 9.53a - 12.0a
SE+ 34 3.3

e Kaey: C.s: Crotalaria senegalensis D.a: Doctyloctenium aegyptium

o Means with the same letter are not significantly different at alpha 0.05

Plant height (cm)

According to results shown in Table (4),
plant height of C. senegalensis was
significantly affected negatively ( P < 0.01)
by mixing in 2016 season, where as that of
D. aegyptium was significantly decreased in
2017 only. The mixture of 75% C.
senegalensis 25% D. aegyptium produced the
tallest plants of both mixture componerts. In

both seasons plants of C. senegalensis were
taller than that of D. aegyptium in all
treatments. Aydemir et al, (2017) reported
that, there are a significant decrease in plant
height of forage Sorghum in mixed cropping
compared to purestand. This may due to the
interpecific competition btween mixure
commponents.
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Table (4): Effect of mixing in plant height (cm) of C.s & D.e. at 2016 and 2017 seasons

Treatment 2016 2017

Cs D.a Cs D.a
(100% C.s) 56.3a - 27.5a -
(75% C.s+25% D.a) 59.4a 21.6a 32.6a 32.3a
(50% C.s +50% D.a) 33.8b 20.7a 36.6a 30.0b
(25% C.s + 75% D.a) 39.1b 21.5a 35.8a 34.2c
(100% D.a) - 22.5a - 21.0d
SE+ 2.2 1.3 24 0.5

e Means with the same letter are not significantly different at alpha 0.05

Number of leaves/plant:

Based on the results obtained in Table (5),
the treatments significantly affected the
number of leaves per plant of C. senegalensis
in 2017 only where as that of D. aegyptum
was not significantly affected at both
seasons. Purestand of C. senegalensis and
(50% C. senegalensis + 50% D. aegyptium )
mixture, significantly produced the largest
number of leaves per plant of C. senegalensis
. In 2016 season C. senegalensis produced
more leaves compared to 2017 seeson, it may
be due to hiegher rainfall in season 2017. The

results showed that 75% C. senegalensis +
25% D. aegyptium gave largest number of
leaves per plant compared to the others
mixure proportions in the first season (2016).
This result is in line with Bakhashwain,
(2010) who found that increasing the ratio of
legumes over grasses (Alfalfa over Rhodes),
led to increase leaves per plant. The second
season (2017) gave the lowest number of
leaves per plant in both pure-stand and
mixture crops. Its could hardly be explained
as the larger rainfall in this season resulted in
higher forage yield.

Table (5): No of Leaves/ Plant

Treatment 2016 2017

Cs D.a Cs D.a
(100% C.s) 90.3a - 50.1a -
(75% C.s +25% D.a) 90.6a 22.5a 43.8b 16.5a
(50% C.s + 50% D.a) 81.1a 19.6a 54.0a 17.8a
(25% C.s+75% D.a) 73.9a 21.3a 41.9b 19.4a
(100% D.a) - 22.8a - 24.4a
SE+ - 1.7 - 0.6

e Means with the same letter are not significantly different at alpha 0.05

Number of branches/ plant of C.
senegalensis and number of tillers/ plant of
D. aegyptium

According to results represented in Table (6)
the treatments significantly affected (
P<0.05) number of branches/ plant of C.
seneglensis in 2017 season, where as the
effect was not significant in 2016.

The highest number of branches/plant was
recorded on the purestand of C.senegalesis
and derceased gradually with the dercease of
C. senegalesis ratio in the mixtures where the
least number of branches/ plant was observed
at (25% C. senegalesis + 75% D. aegyptium )
mixtures components. In both seasons,
purestand of D. aegypytium produced
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significantly more tillers when compared to
mixtures. It was evident that mixing decrease

No. of branches/plant and No. of tillers/plant

when compared to their pure stand.

Table (6): No of branches/plant for C.s and tillers for D.a :

Treatment 2016 2017

C.S D.a Cs D.a
(100% C.s) 15.4a - 16.5a -
(75% C.s + 25% D.a) 15.0a 7.3bc 14.4b 10.5a
(50% C.s +50% D.a) 15.5a 7.1c 10.3c 7.4b
(25% Cs+75% D.a) 12.6a 9.2ab 9.1c 8.6b
(100% D.a) - 10.0a - 10.3a
SE+ 0.7 0.7 - 0.5

o Means with the same letter are not significantly different at alpha 0.05

Dry weight / plant (gm)

Resuls represented in Table (7) indicated that
the treatments significantly affected (P<
0.05) on dry weight per plant of both
mixtures compenents at both seasons.
Mixtures of (75% C. sengalensis + 25% D.
aegyptium ) produced the largest plants of C.
senegslensis in this study followed by the
purestand. The smallest plants of C.
senegalensis where observed at (25% C.

senegalensis + 75% D. aegyptium ) at both
seasons. Plants of C. senegalensis were
larger than that of D.aegyptium in all
treatments. For D. aegyptium results were not
consistent in 2016 and 2017 seasons. In
2016, the decrease of D. aegyptium plant
density in the  mixture, decreased
intraspecific competition which can hasrdly
be explained. The reverse was true in 2017
season.

Table (7): Dry weight of plant (gm)

Treatment 2016 2017
C.S D.e CsS D.e
(100% C.s) 62.5ab - 68b -
(75% C.s+25% D.a) 69.0a 7.2a 84.6a 13.9a
(50% C.s + 50% D.a) 51.9b 10.0b 46.6c 12.4b
(25% C.s + 75% D.a) 83.1c 17.3b 33.4d 11.9b
(100% D.a) - 13.8¢ - 9.0c
SE+ 4.4 0.8 35 0.4
_ * * * *

Forage yield (ton/fed)

Results showed in Table (8) indicated that
purestand of C. senegalensis and mixtures
produced significantly ( P<0.05) higher
forage vyield compared to purestand of
D.aegyptium at both seasons. There were no
significant differnces observed between

purestand of C. seneglensis and mixtures in
2016 season. In 2017 season only (75% C.
senegalensis + 25% D. aegyptium) was
comparable to purestand of C.senegalensis in
forage yield. In this season results clearly
showed that increase of C.senegalensis in the
mixture, significantly increased forage yield.
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Gulwa et al, (2017) reported that the legume
intercropping and season interaction had
significantely influence on dry matter yield
of forage crops, also Gulwa, et al (2018)
reported that mixing grass and legume may

produce more forage yield than grass grown
alone, contradicing findings was reported by
Cinar and Hatipoglu, (2014), who found that
mixtures produced high dry matter compared
to pure stand.

Table (8): Forage yield (ton/fed)

Treatment 2016 2017

C.sS D.e Total CS D.e Total
(100% C.s) 2.43a - 2.43a 7.75a - 7.75a
(75% C.s+25% D.e) 1.45a 0.9b 2.35a 6.86b 1.25¢ 8.1a
(50% C.s+50% D.e) 1.54a 0.71c 2.25a 1.38c 2.1b 6.48b
(25% C.s+75% D.e) 1.5a 1.06a 2.56a 2.48d 2.75a 5.23c
(100% D.e) - 1.28a 1.28b - 2.96a 2.69d

SX 0.23 0.17 0.44 0.23

e Means with the same letter are not significantly different at alpha 0.05

Conclusion

The present study investigated the growth
and forage yield of Crotolariasenegalesis (C.
s) and Dactyloctiniumaegyptium (D. a) in
pure stand and mixtures as a grass-legume
mixed cropping system under the rain.
Results revealed that the forage legume
component (C. senegalesis) out yielded the
forage grass component (D. aegyptium). It
was evident that increase of C. senegalesis in
the mixture ratio, increased forage yield and
that pure stand of D. aegyptium and the
mixture of the high ratio of this crop
produced the least forage vyield. It can be
concluded that the competitiveness of C.
senegalesis was higher when compared to D.
aegyptium under condition of the present
study.
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