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Abstract: Appropriate ratio of rice bean and blue panic were studied to maximize forage vield and to assess crude
protein content. There were five planting ratios consisted of sob rice bean legume, 75 % rice bean and 25% blue panic,
b50% rice bean and 50% blue panic, 25 % rice bean and 75% blue panic and 100% blue panic grass. The experiment
was conducted without fertilizer or irrigation. The mixtures were in general high yielding than any of the sole crops
while, 75 % rice bean and 25 % blue panic produced the highest dry matter vield of 7 t ha . Crude protein content in
the legume component was relatively higher and decreased with the increase of grass ratio.
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Introduction

Pakistan is facing huge pressure in agricultural land due to
increasing human and livestock population pressure (Economic
Survey of Pakistan, 1996). Due to economic pressure and
reduction in productive agricultural land, intensive farming is
required for better crop yields. Therefore farmers grow more
and more cereals and omit the traditional fallow system.
However, this practice is non-sustainable as socils are
continuously being depleted of nutrients and addition of
ch emical fertilizers is not economically feasible due to their
relatively high cost and lack of credit facilities.

The total productivity of agricultural systems in the developing
countries depends not only on food crops but also on livestack
production. In Asia, for example, more than 60% of food is
produced by small-scale farmers who keep livestock in mixed
crop-livestock farming systems (Qamar et al, 1999).
Moreover, biclogical fixation by legumes is an alternate to the
inorganic nitrogenous fertilizers. Legumes can be grown
successfully in soils that are depleted of nitrogen if conditions
permit adequate rate of biological nitrogen fixation.
Additionally when growvn in rotation with cereals, legumes are
known to have benefits other than those derived from an
ad ditional supply of N that are reduced build up of diseases
and vveeds {Welty ef al, 1988).

When livestock have fed with diets largely consisting of
grasses, protein contents may often be below critical
threshold. Therefore, increasing contents in animal diet wiill
not only improve protein content but may also increase
wvoluntary intake of entire diet {Osman and Osman, 1982]).
Intercropping forage legumes with grasses also increase forage
vield and forage quality in terms of crude protein content,
voluntary intake and digestibility {Tukel and Yilmaz, 1987).
Grown in mixtures, erect grass plants provide support to
twining legume stems potentially facilitating the mechanical
harvest of the whole crop [Osman and Osman, 1982).
Moreover, when grown in cereals may meet some of their
nitrogen regquirement from that provided by companion
legumes and may also take advantage of the bulk of available
soil nitrogen (Craig et al, 1981]. Thus grass productivity may
also benefit somewhat from the presence of legumes in the
mixture.

The soils of the Pothwar plateau are, in general, low in fertility
and in particular, deficient in organic matter. Maize, sorghum
and millet in summer and wheat in wvvinter are cultivated and
this continuous crop sequence has depleted the soil from
nitrogen, as inorganic nitrogenous fertilizers are wvery

restricted. Almost no fertilizer, either organic or inorganic is
used for forage crops. Therefore introduction, and
management of foragelegumes in the present farming system
is crucial for sustainable crop-livestock production in the area.
In this experiment, rice bean legume wvas intercropped with
the bluepanic grass. The specific objectives are to determine
the appropriate ratio for grass legume mixture of rice bean and
blue panic to maximize forage vield, and to assess the
variability in crude protein content available te livestock as a
result of rice bean and blue panic mixture.

Materials and Methods

The experiment was conducted at the National Agricultura
Research Centre, Islamabad, situated in the sub-tropical and
sub-humid Pothwvar plateau. Average annual rainfall recorded
in the last 80 vears is 944 mm mostly received in the
monsoon season (Jilani et al., 2001). Summers are very hot
and the temperature may rise above 40°C in June and winters
are cold with occasional frost events in January. The soil of
the experimental site vas loam deep and slightly alkaline. No
fertilizer was applied at the time of sowing/tuft planting. Tufts
of blue panic grass were planted with 50 cm plant-to-plant
distance and the seeds of rice beans were sown with a hand
pulled drill with a seed rate of 100 kg ha'. Row to row
distance was 50 cm. No further irrigation or fertilization was
applied throughout the study peried.

Five planting ratios were imposed as sole rice bean legume, 75
% rice bean and 25% blue panic, 50% rice bean and 50%
blue panic, 25 % rice bean and 75 % blue panic and sole blue
panic grass. The experiment was laid out in a randomized
complete block design. The plots were harvested at the
panicle stage of blue panic grass on 3rd October, 1998. Five
plants were selected at random for recording data on plant
height and number of branches per tillers. Fresh vield was
recorded from 1m row selected at random avoiding the edge
effect. The samples were placed in an oven at 72°C for 48 h
and dry weights were recorded. The dried plant material was
ground for crude protein content using the micro Kjeldahl
methods (AOAC, 1976]). Data were analyzed by ANOVA and
the means were separated using Least Significant Difference
(LSD] range test (Steel and Torrie, 1997).

Results and Discussion

Plants of blue panic were significantly taller than those of rice
beans (Table 1). Maximum height of rice bean plants was
observed in case of 25% rice beans and 75 % blue panic (152
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Table 1. Forage vield and quality of different mixtures of rice bean legume and blue panic grass in the Pothwar plateau of Pakistan.

Mixture ratio Plant height No. of branches or  Forage vyield Crude protein Crude protein
fcm) tillers/plant tha content (%) yield kg ha™)
RB* BP>* RB BP Fresh Dry RB BP

RB 100 109.2  ---- 8.2 - 223 4.85 20.1 980

RB75+BP25 108.7 1826 10.1 8.7 20.1 5.1 18.8 4.9 732

RB50+BP50 1270 1703 10.2 6.7 14.7 3.9 17.9 4.4 470

RB25+BP75 1521 177.5 11.9 6.0 11.6 3.3 17.2 4.1 266

BP1OO e 151.1 6.6 9.5 2.8 38 100

LSD {0.05) 168 186 1.8 1.2 4.3 0.9 3.3 0.9 651.4

* Rice bean ** Blue panic

cm) while plants of blue panic growing in 25% rice bean
mixture had a maximum height of 183 cm. The same trend
was observed in case of number of branches or tillers per
plant. Rice bean produced least number of branches (8.2 per
plant) while growing as pure and increased in mixtures. In
general, plants of rice bean produced significantly high number
of branches {10-12 per plant) as the ratioc of blue panic grass
in mixtures increased from 26% to 76%. The same generd
trend was followed by the blue panic plants. However, the
plant growing as a sole species had more number of tillers per
plant {6.6 per plant) than growing in 25 % rice bean mixture
(6.0 per plant]. Maximum tillering in blue panic (8.7 per plant)
wvras observed in plants growing in 75 % rice bean.

Highly significant differences in dry matter production of
different mixture ratios of rice bean and blue panic were
observed. Mixtures of the species were generally more
productive than their cultivation as a pure. Dry matter yield in
mixtures was significantly higher than any of the sole crops.
Rice bean 75% + blue panic 25% wvas almost twice more
prod uctive than any of the sole species vyielding highest dry
matter of 5.1 t ha .

Crude protein content was significantly higher {around 18%!)
in rice bean than in blue panic (around 4%). Crude protein
content slightly decreased from 20.6 to 17.3% as the
proportion of blue panic in mixtures increased from 25 to
75 %. In case of blue panic grass, crude protein content was
least in sole crop {3.69%) and increased gradually from 4.06
to 4.62% as the proportion of rice bean in the mixtures
increased from 25 to 75% except for blue panic in 50:50
mixtures where crude protein content was almost similar to
pure blue panic species (3.73%]. There were highly significant
differences for crude protein yield in various rice bean — blue
panic mixtures. The highest amount of crude protein was
found in purerice bean (980 kg ha™') and least in blue panic
species (100 kg ha'). In general, crude protein vyield
decreased as the ratio of blue panic in mixture increased.

It is quite clear from the results that the mixtures of rice bean
and blue panic were much hig her productive than either of the
sole cultivation of these species. Increased productivity
through mixtures has been reported by many researchers
{Moreira, 1989 and Sovya, 1994}. This has been attributed to
the availability of cverall nitrogen nutrition, which is not only
due to the additional yield of legume component but also from
the productivity of individual plant of grass component through
better nitrogen supply at the single plant level (Qamar et af.,
1999). This is also reflected in the data [Table 1] where crop
height and tillering percentage wvere higher in plants grown in
mixtures. This can be provided either through facilitative effect
(Vallis et al., 1967) arising from leakage of nitrogen from
decaying leaf drops of growing rice bean in blue panic roots.
Another reason may be the sparing effect, which results from
decrease in interspecific competition for nutrient uptake
especially nitrogen {Vallis et al., 1967) because rice plant’s

nitrogen requirement is largely satisfied through symbiotic
biological nitrogen fixation process which is clear from the
nitrogen content and nitrogen yield.

Rice bean is a twining legume and commonly forms a dense
mat of partially lodged material which might be a disadvantage
compared to plants in mixtures that are supported by blue
panic plants and have a greater ability to intercept and absorb
solar radiation {Qamar ef al, 1999). Although the main reason
of high yielding intercrops is the biological nitrogen fixation of
the legume component, however, non-nitrogenous
components may not be totally igneored (Peoples and Herridge,
1990). Use of legume - grass mixtures not only increases
forage yield but also provides physical support to the twining
legumes (Osman and Osman, 1982).

Among the different intercrop ratios, the mixture with the
highest proportion of the legume component (75 %) produced
the hig hest dry matter vield. This is due to the fact that the
proportion of grass {26%) growing in the legume (75%]
produces much more forage than growing in the relatively
lower proportions the legumes or growing as a sole species,
thus maximizing the overall yield. The similar results have been
reported by Munzur {1993), Soya (1994} and Qamar ef al
{1999). Papastylianou {1990} has reported one example of the
opposite effect but this was probably under the conditions
where N supply was not limiting. If abundant supply of N is
available in the soil which is available to the legume then the
grasses or cereals are capable of producing much more vyield
than the legumes (Qamar, 1997). The improved performance
of the intercrops was resulted not only from the owverall
productivity but also from the improvement in quality of the
individual plant.

Dependency on chemical fertilizers is a major drawback in
crop production in Pakistan especially in arid agriculture due
to their relatively high cost and uncertain supply. There is an
acute shortage of good quality forage (Nordblom, 1988]).
Therefore, it is suggested that grass/legume intercropping
system may be introduced which will not only increase overall
livestock production through enhanced availability of better
quality but will have beneficial effects on the soi
rehabilitation.

References

AOAC, 1975. Association of Official Analytical Chemists.
Official Methods of Analysis 12th Edition [{ed. W.
Worwotz]. Washington, DC: AQAC.

Craig, L., A. De, W. J. Wiebold and M. S. Mcintosh, 1981.
Nitrogen fixation rates of alfalfa and red clover grown in
mixture with grasses. Agron. J., 73:996-998.

Economic Survey of Pakistan, 1996. ‘Economic Survey of
Pakistan.” {Finance Division, Economic Advisor's Wing,
Islamabad.




Parveen et al .. Effect of legume-grass mixture on forage vield and quality

Jilani, A., . A. Qamar, A. Ali and M. Arshad. 2001.
Performance of summer forage legumes on the
subtropical, subhumid Pothwvar plateau. OnLine J. Biol.
Sci., 1: 673-674.

Moreira, N., 1989. The effect of seed rate and nitrogen
fertilizer on the vield and nutritive value of oat - vetch
mixtures. J. of Agric. Sci., Cambridge, 112: 57-66.

Munzur, M., 1993. Herbage yields of barley and Hungarian
vetch at difference seeding rates. In: Management of
Mediterranean Shrub lands and Related Forage Resources.
FAQ REUR Technical Series, pp: 28 66-61. FAO Rome.

Nordblom, T. L., 1988. The importance of crop residues as
feed resources in West Asia and North Africa. In: Plant
Breeding and Nutritive VValue of Crop Residues, pp: 41-63.
led. Reed, J. D., B. S. Capper, and P. J. H. Neate). Addis
Ababa, International Livestock Centre for Africa.

Osman, A. E. and A. M. Osman, 1982. Performance o
mixtures of cereal and legume forages under irrigation in
the Sudan. J. of Agric. Sci., Cambridge, 98: 17-21.

Papastylianou, |., 1990. Response of pure stands and mixtures
of cereals and legumes to nitrogen fertilization and residual
effects of subsequent barley. J. Agric. Sci., Cambridge,
1156: 16-22.

Peoples, M. B. and D. F. Herridge, 1990. Nitrogen fixation by
legumes in tropical and subtropical agriculture, Advances
in Agron., 44: 1656-223.

Qamear, |. A., 1997. The effect of defoliation of vetch, barley
and their mixtures on forage vield, quality and residud
effects on succeeding crops in the rainfed areas o
Pakistan. Ph.D. Thesis. Dept. of Agric., Uni. of Reading,
UK.

Qamar, . A., J. D. H. Keatinge, N. Mchammad, A. Ali and
M. A. Khan, 1999. Introduction and management of
vetch/barley forage mixtures in the rainfed areas d
Pakistan. 3. Residual effects on following cereal crops.
Australian J. Agric. Res., 50: 21-27.

Soya, H., 1994, Effect of the seed vield and vield
characteristics of common vetch {Vicia satival.] on the
percentage of barley (Hordeum vulgarel.) as a nurse crop
in mixtures and row spacing. Anadolu, 4: 8-18.

Steel, G. D. and J. H. Torrie, 1997. Principles and
Procedures of Statistical and Biometrical Approach. 3
Edition. McGravv Hill Book Company, Newv York. pp: 182.

Tukel, T. and E. Yilmaz, 1987. Research on determining the
most suitable ratios of vetch (Vicia satival.] + barley
{Hordeum vulgare L.} mixtures growwn under dry conditions
of Cukurova. Turk Tarim ve Ormancilik Dergisi, Doga, 11:
171-178.

Vallis, I, K. P. Haydock, P. J. Ross, and E. F. Henzell, 1967.
Isotope studies on the uptake of nitrogen by pasture
plants. lll. The uptake of small additions of ®N- labeled
fertilizer by Rhodesgrass and Townsville lucerne.
Australian J. Agric. Res., 18: 865-877.

Welty, L. E., L. S. Prestby, R. E. Engel, R. A. Larson, R. H
Lockerman, R. S. Speilman, J. R. Sims, L. |. Hart, G. D.
Khushnak and A. L. Dubbs. 1988. Nitrogen contribution
of annual legumes to subsequent barley production.
Applied Agric. Res., 3: 98-104.




	JBS.pdf
	Page 1




