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ABSTRACT

Ratilla, B. C. and R. G. Escalada. 2006. Time of incorporation of field leqgume herbage and its
influence on the growth and yield of upland rice. Ann. Trop. Res. 28(2):12-31.

Three species of legumes such as mungbean, cowpea, amd bushbean were
incorporated into the soil at flowering to later stages of growth namely; after 1st, 2nd,
and 3rd priming operations. These were followed by two croppings of upland rice.

Significantly lower soil bulk densities were obtained after the first crop of rice
when mungbean and bushbean herbage were used as green manure. The pH, O.M. , P
and K contents of the soil planted to rice were not markedly affected by the species and
timing of field legume incorporation. Interaction effects between the two variables on O.
M. and pH were noted after the harvest of the first and second crops of rice, respectively.

Most of the growth and yield parameters of both crops of rice were not
significantly influenced by the treatments involved. This indicates the feasibility of
modifying the usual practice of green manuring at flowering stage to later stages of
growth using grain legumes without necessarily sacrificing their expected yields. Cowpea
was the most suitable green manure crops for upland rice. Its use resulted in the highest
combined net income for two croppings of rice, generating PhP48,698.98 ha! or PhP2.12
Income per peso invested.

Regardless of field legumes used, herbage incotporation after the first priming
generated an income of PhP1.56 per peso invested while green manuring at flowering
stage gave only PhP0.69.
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SIRODUCTION

L pland rice is widely grown throughout the Philippines, especially in
St Luzon and Mindanao. Unlike lowland rice, this crop primarily depends
s =22l for its moisture requirement. A lot of problems confront farmers in
gowmg this crop for optimum yield. One of these is the poor fertility status of
% <1 Compared to lowland soils, upland rice soils are generaly deficient n
mumenis. especially nitrogen and phosphorus.

The common practice of farmers is to apply inorganic fertilizer into the
s 10 augment poor fertility. However, due to high cost of inorgamic fertilizers,
Su—ers are discouraged from applying them as recommended, or if ever they
& only at minimal amount producing low grain yield (Javier 2002). Continuous
s ication of inorganic fertilizers, on the other hand, posesill effects not only
% e environment but human beings as well. It is, therefore, imperative to
Jock for alternative ways of improving the present practice for increased and
sustamable crop production.

Green manuring, a practice of incorporating green plant materials into
% soil to improve its properties, has been found as an alternative or supplement
% costly inorganic fertilizers. These materials may bring about a number of
Ssvorable effects in maintaining or raising soil productivity. Sullivan (2003a)
s=morted that green manures not only add organic matter and N into the soil
s also help conserve water and nutrients. They improve aggregation, thus,
owoving soil structure and tilth. Thompson and Troeh (1973) claimed that
srzamic residues also increase microbial population and its activity in the soil
Sereby. enhancing release of nutrient elements.

Legumes are plant species most often used as green manure crops
seczuse of their N-fixing abilities and when their herbage are timely
sworporated into the soil, help provide stability of soil structure for optimum
slant growth (Capuno et al., 1980). Wesscott et al. (1988), as cited by
Sultvan (2003b), reported that leguminous green manure crops can supply
%5074 of the nitrogen needs of high yielding rice varieties. He further added
% the availability of green-manure nitrogen depends on the quantity, quality,
2 tvpe of green manure crop, the time and method of application, soil fertility

2= cropping method. Ogbonna and Mabbayad (1984), however, claimed
b w4 :mue these benefits, the added gain from green manuring is not sufficient
<tify the loss incurred by tying up the land for the time required to produce
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the green manure crop.

At present, many small farmers are still reluctant to adopt the said
technology realizing the futility of just plowing under the legume crop at flowering
stage. Most often, they do not appreciate planting a crop without obtaining
direct economic advantage. Hence, it is important to determine the appropriate
and suitable time of incorporating green manures from flowering stage to later
part of crop growth, to encourage farmers to accept and adopt the technology.

This paper presents the effects of three field legumes as green manure
crops on upland rice production. Specifically, this focuses on evaluating the
effects of time of incoporation of field legume herbage as green manure on
some soil properties and on the succeeding crops of upland rice to find out the
most suitable time of incorporating green manure for upland rice, and determine
the profitability of incorporating field legumes into the soil as green manure at
their varying stages of growth.

MATERIALS AND METHODS

The experiment was conducted at the experimental field of the Leyte
State University, Baybay, Leyte, Philippines. The soil was clay loam having a
5.65 pH, 2.09% OM, 19.36 ppm available P and 1.55 me 100g" exchangeable
K. According to PCARR (1978), this soil is medium acidic with medium
content of organic matter and with adequate to very high contents of P and K,
respectively. The area had a total annual rainfall of 2060 mm and average
daily temperatures 0f24.64°C (minimum) and 31.3°C (maximum).

'An experimental area of 1,107 m?was laid outin a split plot arranged in
RCBD with 3 replications. The experiment included three species of field
legumes as mainplot: L =mungbean, L, =cowpea, L, =bushbean, with the
time of incorporation of the herbage into the soil as subplot: T, =at flowering
stage, T,, T, and T, = after 1st, 2nd and 3rd priming, respectively. The unit
plot had an area 0f 20 m?.

Planting of the green manure crops was synchronized accordingly such
that their incorporation was done at the same time. It was done by drilling the
seeds in furrows at the rate of 18, 25 and 30 kg ha™! for mungbean, bushbean,
and cowpea, respectively. They were thinned to 15 plants per linear meter to
attain a uniform plant population of 300,000 per hectare.
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