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energy content (Maasdorp and Titerone, 1977).

INTRODUCTION
Intercropping means the growing of two or more

But this plant lacks protein; thus, it is necessary

crops in proximity which is very popular in developed

to be intercropped with one of the plants of legume

countries because of the high yield (Park et al., 2002).

family for reinforcing the forage protein. Mung has the

Intercropping is done in two forms namely alternative

essential properties to be intercropped with corn such as

and additive; in additive form, some plants are added to

tolerating shadow, good performance, the ability of quick

the home agriculture and in alternative form a specified

vegetation development annual growth habit, non-rising

portion of plants of a species eliminated and substituted

growth, and high content of raw protein. Local mung is

with its plant equivalent of second species (Mazaheri,

one of the legumes which is cultivated in the region in

1998).

intercropping

this regard. It is an early plant like corn and has a lot of

experiments is that the yield of forage of each plant in

leaves and also can increase the quality of the forage.

intercropping is less than the yield of the same plant in

Mung forage is delicious for animals and increases the

pure cropping, but the total production capacity per unit

milk of animals a lot in form of green, dry and ensiling.

surface is more in intercropping than pure cropping

Mung forage is rich in protein and if it is harvested on

(Nandi

and Haque, 2008). The findings of different

time, the amount of its vitamin is about 10 to 20 percent.

researchers shows that leguminous and non-leguminous

Nutritional value of mung is the same as Trifolium. All

intercropping are more beneficial than alternative series

animals eat the mung forage with appetite when

in all density of pure cropping (Neumann et al., 2007)

flowering. Maize is one of the chosen plants for ensiling

The

The

general

problem

experience

will

be

of

solved

by

maize

intercropping with legumes. The rival between maize

because of high yield, fermentation quality and energy
content (Maasdorp and Titerone, 1997).

and legume is reduced in intercropping with legume and

Due to the biological properties of the plant and

legume portion increases in producing the dry matter and

lack of organic materials in the soil of the country, using

protein (Saleem, 1995). The content of forage raw

the plants for grains should gradually increase. On the

protein is one of the most important criteria in

other hand, in the region with short growth period, mung

investigating the forage quality (Assefa and Ledin,

is used as the plant between the main plants, for example

2001). Legume intercropping with non-legume plants

mung is cultivated between winter wheat and summer

often increases the degree of harvested raw protein in

maize in Khozestan. Thus, cultivating the plant is

hectare per pure cropping of grains (Nadi and Haque,

necessary in the country. Mung varieties are mostly local

2008). The degree of increase of quantity and quality of

which have a low production potential. Therefore,

forage and its benefit depends on the type of chosen

consuming high product varieties and supplying the

plants and suitable agriculture management. Similar to

needed nutrients by using manure and biological

this study, grain has more digestive nutrients in the study

fertilizer is necessary. Plants compete for absorbing

of Lithourgidis et al. (2006) and it is reduced by

natural resources but they can live together successfully

increasing the ratio of legume in forage. Oveysi (2005)

in the condition of needs and in different ecological

investigated the intercropping of two corn hybrids

nests. Leguminous and non-leguminous plants is one of

(SC604, SC704) and reported that the degree of yield in

the simple and normal examples in which non-

intercropping is more than mono-cropping of the two

leguminous plants get their nitrogen from the inorganic

plants. Corn is one of the chosen plants for ensiling

resources of the soil and legumes get the nitrogen by

because of its high yield, the quality of fermentation and

coexisting with special bacteria (Hauggaard-Nielsen et
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al., 2002).

is the main reason of choosing the intercropping which

Using the forage, legume can stabilize a great

lead to use of more effective resources for growth by

amount of nitrogen and reduces the competition one of

intercropping than pure culture, especially when legume

the main resources. Plants with different root pattern

and geramineae are cultivated together (Fukai and

which use different layers of soil reduce the competition

Trenbeth, 1993). Intercropping of legume and non-

for food and water (Bitch, 2005). Type of intercropped

legume often leads to the effective use of limited

plants can impact on the intercropping yield. Lauriault

resources of growth (Wilson, 1998). Ogindo (2003)

and Kirkesy (2004) observed that when wheat and

noticed that intercropping uses water and resources

triticale are intercropped with winter pea and Vicia, their

optimally and also has a greater yield than pure culture.

yield decreased but still it is more than the pure culture

Plant components of intercropping have different needs;

of rey, barley and Avena sativa or their intercropping

therefore, using fertilizer is complicated especially time,

with pea and Vicia. Sometimes, intercropping does not

application and amount of fertilizers for obtaining the

show dominancy over the pure culture. Jahansooz et al.

highest economical effect without biological unbalancing

(2007) intercropped wheat and pea and they noticed that

of legume in nitrogen economy is complicated (Ghosh

the yield of pea seed in intercropping equals to 29

2004).

percent of pea pure culture while wheat seed production

Producing dry matter and seed depend on the

in intercropping was 72 percent of wheat pure culture. In

ability of the plant in absorbing the resources. Intensive

the intercropping of corn with Lablab purpureus, maize

farming especially multiple cropping in a year improve

yield in simultaneous cropping reduced with delay in

the absorption of resources and their production power.

cultivation so that the product of maize was 1.7 ton per

Double cropping has a greater effect on absorption of

hectare in early culture and 1.3 ton per hectare in late

water than light (Caviglia et al., 2004). Optimum use of

culture. Delaying in cultivating Lablab purpureus led to

resources in relation with seed yield in intercropping of

the increase of corn yield (Gbaraneh et al., 2004). The

wheat and pea and pure culture of wheat was at least

results of different researchers shows legume and non-

double of pure culture of pea. Producing dry matter in

legume intercropping in all density is more beneficial in

intercropping is related with the development of

comparison with alternative series of pure culture

vegetation and absorption of radiation (Jahansooz et al.,

(Bulson et al., 1997; Carr et al., 1995). In intercropping

2007). Kruger et al. (2008) investigated pure culture and

of normal Vicia with Avena sativa, Vicia's forage yield

mixture of corn, bean and squash (Cucurbita) and

was more than 34% in comparison with pure culture, but

observed that pure culture of corn has the greatest index

its yield was 57% lower than Avena sativa pure culture

of leaf level; it may be because of the low internal

(Caballero et al., 1995).

competition of bottom coverage of maize for light. With

Although cultivating two plants next to each

the increase of leaf level in the system, the available light

other force them to compete for absorbing the effective

decreased in the ground level. In the research of Tsubu et

resources of growth such as water, light, nutrient and

al. (2001), quick development of vegetation by

space, if these plants are chosen correctly, they use the

intercropping of corn and bean absorbed radiation 15

resources effectively and increase the production.

percent more than their pure culture. Intercropping

Success of intercropping depends heavily on optimal use

usually increases the percent of seed nitrogen. In the

of growth resources especially water and light by

research of Neumann et al. (2007), intercropping of pea

intercropped plants (Soetedjo et al., 1998). Yield benefit

and Avena sativa led to a meaningful increase of seed
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Table 1. Physical and chemical features of soil (0-30 cm)
EC
(deci
Siemens
on m)

pH

1.69

7.05

Percent
Total Presumable Presumable Texture Saturation TNV
Clay
Silt
Sand
of
nitrogen potassium phosphorus
percent
Percent Percent Percent
organic percent
(ppm)
(ppm)
carbon
2.43

21

220

6.8

loam

45.5

38

14

37

49

nitrogen in comparison with pure culture. The density of

Therefore, for determining some physical and

pea did not effect on the nitrogen content of A. sativa

chemical features of the soil, a portion of the farm's soil

seed. Nitrogen content of pea was not affected by its

sampled by using Agar device before the start of

density, but its content was more than pure culture in

experiment and treatments. Table 1 presents the results

intercropping with A. sativa and also with the increase of

of studying the farm's soil.

A. sativa density. Nitrogen content of A. sativa seed did

Research Method and Statistical Plan

was not affected by pea density but it is increased in
intercropping

with pea.

More

nitrogen

yield

The experiment was carried out split plot. The

in

experimental design was a Randomized Complete Block

intercropping of pea and A. sativa was one of the benefits

Design (RCBD) with four replications. Cultivars which

of intercropping of these two plants in comparison with

are common in the region consisted of SC 704 corn and

pure culture of A. sativa.

mung. The main factors of two figures and sub factors

Intercropping of forage gramineae and legume

include:

usually increases the content of forage nitrogen (Abbas

C0: Pure corn with weeding

et al., 2001) and also the higher yield of forage protein in

CW: Pure corn without weeding

comparison with pure culture of gramineae (Koosla et

C50: Pure corn + 50% normal density of mung without

al., 2004, Nnadi et al., 2008).

weeding

The purposes of this study include:

C75: Pure corn + 75% normal density of mung without





Determining the yield and qualitative properties of

weeding

pure culture and intercropping of mung and corn and

C100: Pure corn + 100% normal density of mung without

their comparison.

weeding

Investigating the possibility of simultaneous use of

M0: Pure mung with weeding

cultivating two forage crops in regard with the

Mw: Pure mung without weeding

optimum use of the land.


After ploughing, the land and furrows with

Investigating the forage quality of both crops and also

tractor, the intended land was divided into 4 replications

recommending their intercropping ability to get more

(block). The distance between the two blocks was 5m to

yield, quality and higher protein.

make two streams by tractor for water entry and exit.
Each replication (block) includes two main plots (mung

METHODS AND MATERIALS

and SC 704 corn) in which different compounds of mung

The experiment was carried out in a private farm

and corn seed quantities set accidently inside the main

in the city of Shoush, 8 kilometers away from Shoush-

plots of each block. Thus, each main plot was divided

Dezful road in 2013 with the geographical coordinates of

into 7 subplots. Each subplot include 4 rows with defined

47º1' E and 32º 2' N and sea level to 87m.

amounts of mung and corn set in each subplot in the

585
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Table 2. Results of analysis of variance of studied properties
Studied
Wet forage
Dry forage
Crude ash
Digestive
Digestibility
properties
(Kg/ha)
(Kg/ha)
(%)
matter %
(%)
Replication
1.92×
0.14ns
0.85×
0.12ns
0.03ns
Error
0.37
0.14
0.001
0.04
0.11
Intercropping
1224.2××
67.7××
67.1××
114.7××
425.2××
Change
21.16
25.3
0.34
10.4
13.4
coefficient
ns: meaningless, × meaningful in the level of 5%, ×× meaningful in the level of 1%

Crude
protein %
1.7××
1.86
183.2××
20

form of intercropping or serial. The distance between

defined. Then, dry forage yield was calculated for one

rows was 50 cm and length of each row in each

hectare per ton. Five shrubs were taken accidently, the

replication was 5 m. Thus, each plot was defined in the

number of seed calculated and the average number of

dimension of two valleys, so that there were four rows

shrub seeds were determined. Then seed weight was

for cultivation and one row of uncultivated land between

measured in 7 m2 of harvested sample and was calculated

the subplots. As investigating the efficiency of water

for the level of one hectare per Kg.

consumption was one of the purposes of the research,

A 2 Kg sample was taken for measuring the

therefore, the distance between the main plots was 3m to

qualitative features of forage and then dried, milled and

prevent the impact of possible moisture of each main plot

then measured by the National Internet Registry device

to the adjacent plot. Irrigation was done based on the

for doing other experiments of forage qualitative features

mentioned treatments. Mixed sampling was carried out

(Jafari et al., 2003).

for obtaining the degree of low and high consuming

Statistical programs of MSTATC were used for

elements of soil in the experimental area. Fertilizing the

statistical analysis of sampling data including simple and

land was done at the same time with cultivation in

compound analysis of variance. Diploma in Medical

stripped form based on soil test and according to the

Radiology Technology (DMRT) was used for the

latest fertilizer recommendation. In addition to fertilizer,

comparison of intended features and the effects of

manure was also used at the time of cultivation. Sowing

intended factors was determined after data analysis.

the seeds was done based on the aforementioned
amounts in form of mixed and on a row in each 10 m2

RESULTS AND DISCUSSION

plot. Except weeding and irrigation, other actions were

The effect of intercropping methods on wet forage

carried out for treatments simultaneously. Harvesting

yield

was for comparison of wet forage at the time of mung

According to Soetedjo et al. (1998), Fukai and

flowering and for the corn at the time of 10-20% of

Trenbath (1993) and Wilson (1998) intercropping of

flowering in two crops (55 and 105 days after greening).

legume with non-legume often leads to effective use of

2

Forage harvest was done in the level of 7 m by

limiting

growth

resources.

In

the

treatment

of

deleting the border of each plot. Finally, the sample

intercropping, the maximum yield of wet forage was in

distributed and wet forage yield was calculated for the

the treatments of C100 (pure corn + 100% normal density

level of one hectare. After harvesting each plot, a 1kg

of mung without weeding) which were 42.48 tons per

sample was provided for each treatment and dried for

hectare and the minimum was Mw with the average of

0

about 48 h in the oven at the temperature of 85 Ċ. After

13.85 tons per hectare (Figure 2-4). Wet forage yield has

drying, the samples were weighed again and the percent

a direct relation with total level of vegetation in which

of dry matter and wet weight of each treatment was

C100 (pure corn + 100% normal density of mung without

Journal of Research in Ecology (2017) 5(1): 582-592
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Table 3. Result of comparison of the average of studied properties
Properties

Wet forage

Dry forage

Crude ash

Digestive matter

Digestibility

Crude protein

(Kg/ha)

(Kg/ha)

(%)

(%)

(%)

(%)

74.5

13a

30.8

a

7.11

7.3

a

20.4

Means that have the same letters are not statistically significant
weeding) is in its maximum level in mentioned treatment

b

In intercropping treatments during first year, the

(Figure 1). Mung improves the growth condition of

maximum yield of dry forage was in the treatment of

sorghum by increasing the soil nitrogen by means of

C100 with the amount of 9.59 tons per hectare and the

biological stabilization and as sorghum belongs to C4

minimum belonged to Mw with the average of 2.67 tons

plants and has high growth rate and aboveground bulky

per hectare (Figure 2).

organs, its presence in existing treatments increases the
yield of wet forage (Javanshir et al., 2004).

The maximum dry forage yield in intercropping
treatments was in the treatment of C0 with the amount of

As Carr et al. (1998) and Jenson (1996) reported

6.93 tons per hectare and then C100 with the amount of

intercropping of legume with non-legume often increases

6.63 tons per hectare and the minimum was in the

the yield which is similar to our claim. In the treatment

treatment of Mw with the average of 2.67 tons per hectare

of intercropping, the maximum yield of wet forage was

(Table 2).

in the treatment of C100 with the amount of 28.24 tons

The

per hectare and the minimum was in the treatment of Mw

percentage of crude ash

with the average of 16.11 tons per hectare (Figure 1).

effect

of

intercropping

methods

on

the

The maximum percentage of crude ash in

According Ghosh (2004), wet forage yield in

intercropping treatment was in the treatments of C0 with

grains intercropping produced at least 20% wet forage

the amount of 10.41% and then Cw treatment with the

more than pure culture; it was also proved in this

amount of 10.36% and the minimum amount belonged to

experiment.

Mw with ash percentage of 4.58 (Table 3). Ash

The effect of intercropping method on dry forage

percentage depends on the total existing materials in

yield

cultivated plants. Thus, low or high amount of it does not
Intercropping increases the yield more than pure

effect on the quality of type of intercropping or pure

culture because it competes for more growth and

culture but it is related to the plant impurities (Figure 3).

production (Assefa and Ledin, 2001). Neumann et al.

Effect of intercropping methods on the percentage of

(2007) reported that the maximum density of seed yield
than the optimum density of pure culture. In other word,
the optimum density of intercropping was more than the
optimum density of pure culture, therefore, the two
species did not compete for the same resources and thus,
more resources was available for intercropping than pure
culture. Triticale and Avena sativa had a rapid growth
when cultured pure than when intercropped with normal
Vicia. This was because of the competition of Vicia with
them (Assefa and Ledin, 2001).
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Wet Forage (Kg/ha)

in the intercropping of pea and Avena sativa was more

C0

CW

C50

C75

C100 M0 Mw

Figure 1. Comparing the average wet forage yield in
intercropping treatments
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C0

CW

C50

C75

C100

M0 Mw

C0

CW

C50

C75

C100

M0 Mw

Figure 2. Comparing the average dry forage yield in
intercropping treatments

Figure 3. The mean percentage of crude ash in
intercropping treatments

digestibility

percentage of digestibility was in the treatment of C0

In studying the effect of intercropping on the

with the amount of 79.39% and the minimum was in M w

percentage of digestibility, the maximum result belonged

with the amount of 67.87% (Figure 4).

to the treatment of C0 with the amount of 80.08% and

The

then Cw with the amount of 79.95% and the minimum

percentage of crude protein

percentage of digestibility was observed in the treatment
of M0 with the amount of 64.58% (Figure 4).

effect

of

intercropping

methods

on

the

The maximum percentage of crude protein in
intercropping treatment in the first year belonged to the

The yield of dry matter was low and digestibility

treatment of M0 with the amount of 19.45% and then Mw

is high before flowering, but at the stage of seed growing

with the amount of 19% and the minimum percentage of

dry matter yield increases and digestibility decreases. In

crude protein belonged to the treatment of Cw with the

general, if the height of plant is more at time of harvest,

amount of 8.46% (Figure 5).

dry matter yield is more and digestibility is lower
(Muldoon, 1985).

The

maximum

percentage

of

protein

in

intercropping treatments belonged to the treatment of M 0
with the amount of 18.62% and then Mw with the

Digestibility (%)

Crude protein (%)

In the methods of intercropping, the maximum

C0

CW

C50

C75

C100

M0 Mw

Figure 4. Comparing the mean digestible material
in intercropping treatments
Journal of Research in Ecology (2017) 5(1): 582-592
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amount of 18.45% and the minimum percentage of crude

The maximum yield of wet forage in the

protein belonged to the treatment of Cw with the amount

treatment of C100 was 42.48 tons per hectare and the

of 7.23% (Figure 5). The reduction of protein percentage

minimum of that treatment Mw was 13.85 tons per

in the treatment Cw is probably because of the reduction

hectare in the intercropping treatment. The maximum

of leaf percentage and increase of stem percentage and

yield of dry forage in the treatment of C100 was 9095 tons

cell walls over time.

per hectare and the minimum of that treatment MW was

Reed and Tedla (1987), Stallcup and York

2.67 tons per hectare. The lowest percent of digestibility

(1986), Hajiponuta et al. (1996) and Snyman and Joubert

in the treatment of M0: pure mung with weeding was

(1996) reported the same results and asserted that leaves

observed with the percent of 64.58%. The effect of

and vegetative parts are effective in providing the needed

intercropping was obvious in other studied features. The

protein. The percent of protein is high in fabaceae family

purpose of this study was to investigate the quality of

which mung belongs to them. According to the Muldoon

forage of both crops and recommending its intercropping

(1985) crude protein of forage sorghum was in the

provided that it results in better performance and higher

highest amount before and after the flowering, the

quality and protein.

amount decreases by increasing the plant age. Giacomini
et al. (2003) studied the intercropping of Vicia and
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The maximum yield of wet forage in the

protein increases with the increase of normal Vicia in

treatment of C100 was 42.48 tons per hectare and the

intercropping. Pure culture of normal Vicia had the

minimum of that treatment Mw was 13.85 tons per

maximum content of crude protein and pure culture of

hectare in the intercropping treatment. The maximum

Avena sativa has the minimum content. Lithourgidis

yield of dry forage in the treatment of C100 was 9095 tons

(2006) also presented similar results about intercropping

per hectare and the minimum of that treatment M W was

of normal Vicia with triticale and Avena sativa. Adding a

2.67 tons per hectare. The lowest percent of digestibility

plant rich in protein with gramineae is one of the

in the treatment of M0: pure mung with weeding was

methods of improving silage protein. This can be done

observed with the percent of 64.58%. The effect of

with intercropping of gramineae with a legume or their

intercropping was obvious in other studied features. The

single cropping and then mixing them at the time of

purpose of this study was to investigate the quality of

ensiling (Titterton and Bareeba, 2008). Shirley et al.

forage of both crops and recommending its intercropping

(2004) reported that the amount of clover protein was 40

provided that it results in better performance and higher

to 55 gram on kilogram more than the grains in

quality and protein.

intercropping. The forage quality of second cut of clover
was higher with the average protein of 209 gram on

REFERENCES

kilogram. The low difference of clover protein with grain

Bech B. (2005). Integrated soil fertility, water and crop

shows

management.

the

high

amount

of

soil's

nitrogen.

In

Danish committee for aid to afghan

intercropping of corn with legumes, corn density and

refugees. Paikob -e- Naswar, Wazirabad, PO Box 208,

cropping time of each plant had a meaningful effect on

Kabul, Afghanistan. www.dacaar.org

the ratio of legume and content of silage crude protein.
CONCLUSION
589

Bulson HAJ, Snaydon RW and Christopher Stopes E.
(1997). Effects of plant density on intercropped wheat
Journal of Research in Ecology (2017) 5(1): 582-592

Fateminick, 2017
and field beans in an organic farming system. Journal of

Nicoloso RS and Fries MR. (2003). Dry matter, C/N

Agricultural Science, 128(1): 59-71.

ratio

Caballero R, Goicoechea EL and Hernaiz PJ. (1995).
Forage yields and quality of common vetch and oat sown
at varying seeding ratios and seeding rates of common
vetch, Field Crops Research, 41:135–140.

(1998). Grain yield weed biomass of a

wheat–lentil intercrop, Agronomy Journal, 87:574–579.
Caviglia OP, Sadras VO and Andrade FH (2004).
Intensification of agriculture in the south-eastern Pampas
I. Capture and efficiency in the use of water and
radiation in double-cropped wheat–soybean. Field Crops
Research, 87:117-129.
Fukai S and Trenbath BR. (1993).
determining

intercrop

nitrogen,

phosphorus

and

potassium

accumulation in mixed soil cover crops in Southern
Brazil. Revista Brasileria do Ciencia Solo, 27(2): 325–
334.
Hadjipanayiotou M, Antoniou I, Theodoridou M and

Carr PM, Gardner JC, Schartz BC, Zwinger SW and
Guldan SJ.

and

Processes

productivity and

yields

of

components crops. Field Crops Research, 34(3-4):247–
271.

Photiou A. (1996). In situ degradability of forages cut at
different stages of growth. Livestock Production Science,
45:49-53.
Hauggaard-Nielsen H, Salcini MC, Holdensen L,
Lowman SK, Ruskys P. (2002). Organic grain
intercropping in Denmark. Department of Agriculture
Science.

The

Royal

Veterinary

and

Agriculture

University. Copenhagen.
Jafari A, Connolly V, Frolich A and Walsh EK.
(2003). A note on estimation of quality parameters in
perennial ryegrass by near infrared spectroscopy. Irish
Journal of Agricultural and Food Research, 42(2): 293299.

Gbaraneh LD, Ikpe, FN, Labri A, Wahua TAT and
Torunana JMA.

(2004). The Influence of Lablab

(Lablab purpureus) on grain and fodder yield of maize
(Zea mays) in a humid forest region of Nigeria. Journal
of Applied Science Environmental Management, 8:45-50.
Getnet Assefa and Inger Ledin. (2001). Effect of
variety, soil type and fertilizer on the establishment,
growth, forage yield, quality and voluntary intake by
cattle of oats and vetches cultivated in pure stands and
mixtures. Animal Feed Science and Technology, 92(12):95–111.

Jahansooz MR, Yunusa IAM, Coventry DR, Palmer
AR and Eamus D. (2006). Radiation- and water-use
associated with growth and yields of wheat and chickpea
in sole and mixed crops. Europe. Journal of Agronomy,
26: 275-282.
Javanshir A, Dabagh Marandi Nasab A, Hamidi A
and Gholi Pour M. (1999). Ecology of intercropping
(translating). Publications Jahad Daneshgahi Mashhad,
222 p.
Jensen ES. (1996). Grain yield, symbiotic N2 fixation

Ghosh PK. (2004). Growth, yield, competition and
economics of groundnut/cereal fodder intercropping

and interspecific competition for inorganic N in pea–
barley intercrops. Plant Soil, 182(1): 25–38.

systems in the semi-arid tropics of India. Field Crops

Kruger M, Vail N, Risman S and Akerson Z. (2008).

Research, 88: 227-237.

A comparative study of intercrop and monocrop systems;

Giacomini

SJ,

Vendruseolo

ERO,

Cubilla

Journal of Research in Ecology (2017) 5(1): 582-592

M,

LAI, LER, Weed Biomass, Crop Biomass, and
Marketability as Measures of productivity.
590

Fateminick, 2017
Kuusela E, Khalili H and Nykanen-Kurki P. (2004).

-293.

Fertilisation, seed mixtures and supplementary feeding

Nnadi LA and Haque I. (2008). Forage legume-cereal

for annual legume–grass–cereal pastures in organic milk

systems: improvement of soil fertility and agricultural

production systems. Livestock Production Science. 85:

production with special reference to sub-Saharan Africa .

113–127.

ILCA, P.O. Box 5689, Addis Ababa, Ethiopia. from

Lithourgidis AS, Vasilakoglou IB, Dhima KV, Dordas

www.fao.org/Wairdocs/ILRI/x 5488E/x5488e0p.htm .

CA and Yiakoulaki MD. (2006). Forage yield and

Ogindo HO. (2003). Comparing the precipitation use

quality of common vetch mixtures with oat and triticale

efficiency of maize-bean intercropping with sole

in two seeding ratios. Field Crops Research, 99:106-113.

cropping in a semi-arid ecotope.

Maasdorp BV and Titterton M (1997).

Nutritional

improvement of maize silage for dairying: mixed-crop

PhD thesis.

Department of Soi, Crop and Climate Sciences.
University of the Free State, South Africa. 186 p.

silages from sole and intercropped legumes and a long-

Oveysi M, Mazaheri D and Chaiechi MR. (2005).

season variety of maize 1. Biomass yield and nutritive

Overview crop intercropping. Journal of Agricultural

value. Journal of Animal Feed Science and Technology,

Sustainability. 6-7,:14.

69: 241-261.

Park SE, Benjamin LR and Watkinson AR. (2002).

Mazaheri D. (1998). Intercropping. Tehran University

Comparing biological productivity in cropping systems:

Press. 262p (In Farsi).

a competition approach. Journal of Applied Ecology,
Mohamed

Monib,

Ahmed

39:416-426.

Mohammed

Abbas,

Rammah

Mohamed Fayez and Nabil Hegazi.

Reed JD and Tedla A. (1987). Phenolics, fibre and fibre

(2001). Intercropping of sesbania (Sesbania sesban) and

digestibility in the crop residue from bird resistant and

leucaena (Leucaena leucocephala) with five annual

non-bird resistant Sorghum varieties. Journal of the

grasses under semi-arid conditions as affected by

Science of Food and Agriculture, 39:113-121.

inoculation with specific rhizobia and associative
diazotrophs. Agronomie, EDP Sciences, 21(6-7): 517525.

Saleem MAM. (1995). Mixed farming systems in SubSaharan Africa. In: RT Wilson, S Ethui and S Mack
(eds) Livestock development strategies for low income

Morris RA and Garrity DP. (1993). Resource capture

countries. In: Proceegings of Joint FAO/ILRI Roundtable

and utilization in intercropping: non-nitrogen nutrients.

on Livestock Development Strategies for Low-Income

Field Crops Research, 34:303-317.

Countries. ILRI, Addis Ababa, Ethiopia, 27 February-27

Muldoon DK. (1985). Summer forage under irrigation I.
Growth and

development.

Australian

Journal

of

Experimental Agriculture, 25:392-401.
Neumann A, Schmidtke K and Rauber R. (2007).
Effects of crop density and tillage system on grain yield

March 1995.
Shirley M, Ross J, King R, O’Donovan JT and
Spaner D.

(2004). Forage potential of intercropping

berseem clover with barley, oat or triticale. Agronomy
Journal, 96:1013–1020.

and N uptake from soil and atmosphere of sole and

Snyman LD and Joubert HW. (1996). Effect of

intercropped pea and oat. Field Crops Research, 100:285

maturity stage and method of preservation on the yield

591

Journal of Research in Ecology (2017) 5(1): 582-592

Fateminick, 2017
and quality of forage sorghum. Animal Feed Science and
Technology, 57:63-73.
Soetedjo P, Martin LD and Tennant D.

(1998).

Productivity and water use of intercrops of field pea and
canola.

Proceedings of the 9th Australian Agronomy

Conference 1998. http://www. regional. org. au/au/
asa/1998.
Stallcup OT and York JO. (1986). Nutritive value of
the grain sorghum plant in cattle diets. University of
Arkansas, Bulletin.
Titterton M and Bareeba FB. (2008). The feasibility
of successful ensilage of tropical grasses and legumes.
www.fao.org/docrep/005/X8486E/x8486e0c.htm. Paper
4.0: Grass and legume silages in the tropics – Mixing
Legumes with Cereal Crops.
Tsubo M, Walker S and Mukhala E.

(2001).

Comparisons of radiation use efficiency of mono-/intercropping systems with different row orientations. Field
Crops Research, 71(1): 17–29.
Wilson JB. (1988). Shoot and root competition. Journal
of Applied Ecology, 25:279–296.

Submit your articles online at ecologyresearch.info
Advantages








Easy online submission
Complete Peer review
Affordable Charges
Quick processing
Extensive indexing
You retain your copyright

submit@ecologyresearch.info
www.ecologyresearch.info/Submit.php

Journal of Research in Ecology (2017) 5(1): 582-592

592

