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Abstract 

Inadequate supply of Nitrogen by tropical soils is an important constraint to productivity of lowland 
rice. Limited information is available on the use of green manure especially lablab on increasing 
nitrogen in rice fields.  A study was conducted to investigate the response of rice to different levels and 
sources of nitrogen from urea and lablab in a sandy clay loam soil in Morogoro. Field experiment was 
conducted. Treatments evaluated were absolute control, three levels of Nitrogen from urea or lablab 
and the same levels of Nitrogen from combination of lablab and urea at equal levels of Nitrogen plus a 
treatment supplying Nitrogen from lablab roots arranged in a randomized complete block design and 
replicated three times. Phosphorus (30 kg/ha) was applied. The results showed that treatments with 
120 kg N/ha led to highest crop performance and rice yield than the control. Highest rice yield (4.1 
t/ha) was obtained at 120 kg nitrogen pre hectare (ha) from urea followed by a combination of lablab 
(60 kg N/ha) and urea (60 kg N/ha) which gave 3.7 t /ha. Incorporation of lablab resulted in a rapid 
build-up in total Nitrogen suggesting an improvement in soil nitrogen status. It is concluded that, urea 
at the rate of 120 kg N/ha produced the highest rice grain followed with a combination of 60 kg N/ha 
from urea and 60 kg N/ha from lablab. It is recommended to use 120 kg N/ha from urea or a 
combination of 60 kg N/ha from urea and 60 kg N/ha from lablab.  
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Introduction 

Rice [Oryza sativa (L.)] is the most important food crop of the developing world. In Tanzania, rice ranks 
second in production coming after maize and sorghum (Ministry of Agriculture and Cooperatives, 
1998). The average yield is estimated at 1.5- 2.1 tons/ha but yields as high as 6 tons/ha have been 
obtained in irrigated rice projects (FAO, 2007). Low soil fertility is one of the greatest biophysical 
constraints to rice production (Ley et al. 2005).  In Tanzania, continuous cropping without adequate 
fertilization has led to low soil fertility and subsequent low crop yields (Ikerra et al. 2006). In Morogoro, 
the major soil fertility constraint in paddy rice is Nitrogen deficiency followed by Phosphorus and Zinc 
deficiency (Semoka et al. 1995). 

Use of leguminous plants in crop rotations, improved fallows, intercropping, cover crops, and green 
manures is among the possible strategies to alleviate the trend of declining soil fertility (Ikerra et al. 
2006). Crop rotation of rice with lablab resulted in significant increase in soil N, P and K and 
consequently increases in rice yields in Mombo and Kwemazandu irrigation schemes in Tanga region 
(Ikerra and Kalumuna, 2009). 

Use of Lablab purpures L. as green manure in lowland rice  improve soil fertility because lablab is 
incorporated at 10 weeks after planting when nutrient accumulation is at maximum stage as compared 
to lablab that is incorporated at harvesting stage. 

The overall objective of this study was to determine the efficacy of Lablab with or without inorganic N 
in improving the productivity of lowland rice in a mother- baby trial at Kiroka Irrigation Scheme in 
Morogoro region of Tanzania. The specific objectives were 

To assess the effect of levels and sources of N from lablab and urea on increasing N in rice farms; 
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To assess the effect of levels and sources of N from lablab and urea application on increasing the yield 
of rice and 

To assess the response of rice yield components on levels and sources of N application from lablab and 
urea 

 

Material and methods 

Location 

The field study was conducted at Kiroka village in Morogoro rural district  about 24 km south-east of 
Morogoro Municipality. The site is situated at 37o82’ E / 6o84’S at an altitude of 200 m. The rainfall 
amount in the area ranges from 900 mm to 1700 mm per year.  The annual temperature ranges from 
21.3oC to 25.9oC.  

Soil sampling and analysis 

Composite soil samples were collected at the site from 0-20 cm to determine soil mineral N before 
incorporation of lablab into the soil. The composite soil sample was analysed for texture, pH, CEC, 
Total Nitrogen, available Phosphorus, Organic carbon, Sodium, Potassium, Calcium, Magnesium, 
Copper, Zinc, Manganese and Iron.  

Lablab plant sampling, analysis and planting 

Lablab plant samples were sampled for the determination of N for both biomass and roots. Lablab 
beans were sown and then their leafy materials harvested and incorporated in the soil in the field and in 
pots after ten weeks. Lablab biomass was chopped into small pieces before being incorporated into the 
soil which was planted two weeks thereafter. The amount of lablab incorporated in the soil depended 
on the amount of N in the lablab which was 3.21% in biomass and 3.0% in roots. 

Layout and treatments 

The experiment had twelve treatments replicated three times in a Randomized Completely Block 
Design (RCBD). 

Land preparation, lablab planting and incorporation 

Site clearing was done manually in a field. Plot size was 6.4 m x 2.8 m and each plot was closed by small 
ridges to prevent surface movement of water from one plot to another. Lablab seeds were sown and 
biomass was incorporated into the soil after being chopped into small pieces 72 day after planting 
before flowering. The amount of lablab incorporated in the soil depended on the amount of N in the 
lablab which was 3.2% in lablab biomass and 3.0% in lablab roots.  

Raising seedlings in the nursery 

The seed beds were prepared 30 days before transplanting. Seeds were soaked in water for 24 hours 
before they were sown onto the seedbed.  

Soil sampling 

Soil sampling was done two weeks after incorporation of lablab into the soil at the depth of 0-20 cm to 
monitor mineral-N released through lablab decomposition. 

Fertilization, transplanting of rice and water application 

Lablab green manure was incorporated into the soil ten weeks after planting following  and two rice 
seedlings were transplanted two weeks later into the same plots where lablab green manure had been 
incorporated. Both rain water and irrigation were applied. Flooding was done by irrigation soon after 
applying the first dose of N. 
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Data collection  

Plant height, number of tillers, Grain yields and straw weight in each experimental unit were 
determined and recorded.  

Harvesting 

At maturity an area of 10 m2 in each plot was harvested by cutting the shoots at 1 cm above the soil 
surface and paddy threshed manually, winnowed and weighed.  

Data analysis 

Data for grain yield, plant height, dry matter yield, number of panicles and number of tillers per plant 
were subjected to analysis of variance. Means were separated by using Duncan’s Multiple Range Test. 
The statistical significance was evaluated at P<0.05. The MSTAT-C computer package was used for 
statistical data analyses. 

Results and discussion 

Soil fertility status of the experimental site 

Some of the physical- chemical properties of the soil used in the study are presented in Table 1 bellow.  

Table 1: Some of the physical – chemical properties of the experimental site 

Parameter Magnitude Rating 

pH (H2O) 7.0 Neutral 

Organic C (%) 1.7 Low 

Total N (%) 0.1 Low 

Available P (mg/kg) 17.0 High 

Na (meq/100g) 0.7 Medium 

K (meq/100g) 0.7 High 

Ca (meq/100g) 8.9 Medium 

Mg (meq/100g) 0.7 Medium 

CEC (Cmol (+)/kg 24.5 Medium 

Cu (mg/kg) 2.7 High 

Zn (mg/kg) 2.4 High 

Mn (mg/kg) 74.8 High 

Fe (mg/kg) 55.1 High 

Sandy (%) 66.0  

Silt (%) 7.0  

Clay (%) 27.0  

Textural Class Sandy Clay Loam  

 

The pH of the soil was 7.0 which was categorized as medium/high (Landon, 1991). The pH was 
conducive for rice production as recommended by Landon (1991). Organic carbon of the soil was 1.66 % 
which is categorized as low (Landon, 1991) and total soil N value was 0.06 % which is again categorized 
as very low (Landon, 1991). Available soil P in the study area was 17.0 mg/kg which rates as high 
(Landon, 1991). However for optimum rice production and soil fertility maintenance there is a need to 
fertilize these soils with P. The cation exchange capacity of the soil was 24.5 (Cmol (+)/kg) which is 
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rated as medium and hence capable of supporting the growth of rice (Landon, 1991; EUROCONSULT 
1989. The texture of the soil was sandy clay loam. According to Landon (1991) and De Datta (1981), 
medium to heavy textured soils are appropriate for rice production due to their good water holding 
capacity and nutrient supply. Generally the fertility status of the site is rated as medium to high except 
for N and OC. 

Lablab characteristics incorporated into the soil 

The dry matter content of lablab incorporated into soil was 22.5 % for shoots and 31.0 % for roots. Total 
N was 3.21 % in the shoots and 3.0 % in the roots. The total P was 0.142 % in the shoots and 0.12 % in 
the roots. Potassium was 1.81 % in the shoots and 1.21 % in the root.According to Palm et al., 2002, 
organic materials with N content > 2.5% are classified as high quality organic materials as far as N is 
concerned 

Effect of Nitrogen rates and sources on grain yield, dry matter yield, and yield characters 

Application of 120 kg N/ha significantly (P< 0.05) increased rice grain yield (Table 2). The highest grain 
yield (4.1 t/ha) was recorded at 120 kg N/ha from urea alone followed by treatments with 80 kg N/ha 
from urea, a combination of 60 kg N/ha from urea and 60 kg N/ha from lablab and combination of 40 
kg N/ha from urea and 40 kg N/ha from lablab (3.7 t/ha). The lowest grain yield of 2.0 and 2.2 t/ha 
were recorded in the absolute control and in the treatment with nitrogen from roots (12 kg N/ha), 
respectively.  Nitrogen application increased dry matter yield significantly (P< 0.05).The highest shoot 
dry matter (6.2 t/ ha) was recorded in treatment with 120 kg N/ha from urea. The lowest shoot dry 
matter (3.5 and 3.7 t/ha) were recorded in the treatment without N application which were N from 
roots and absolute control respectively.  

Table 2: Effects of nitrogen rates and sources on grain yield and shoot dry matter 

 
Treatment 

(t/ha) 

Grain yield  Shoot dry matter 

Absolute control 2.0 d 3.7 ef 

N80 (Lablab) + P0 2.4 bc 4.1ef 

N40 (Urea) + P30 2.8 c 3.9 ef 

N40 (Lablab) + P30 2.3 cd 4.4 def 

N40 (20 from urea + 20 from  lablab) + P30 2.9 bc 4.6 cde 

N80 (Urea) + P30 3.7 ab 5.5 abc 

N80 (Lablab) + P30 2.5 cd 4.2 def 

N80 (40 from urea + 40 from  lablab) + P30 3.7 ab 5.1 bcd 

N120 (Urea) + P30 4.1 a 6.2 a 

N120 (Lablab) + P30 2.8 cd 4.4 def 

N120  (60 from urea + 60 from lablab) + P30 3.7 ab 6.0 ab 

N12  (roots) + P30 2.2 cd 3.5 f 

Mean 2.92 4.63 

CV (%) 14.25 11.80 

SE 2.24 0.315 

Means within a column followed by the same letter (s) are not significantly different (P< 0.05)   
according to DNMRT. 

Effect of Nitrogen rates and sources from urea and lablab on plant components 

High N application significantly (p< 0.05) increased the number of tillers per plant (Table 3). Plants with 
N from urea had relatively higher number of tillers per plant than plants with lablab-N. The highest 
(13) number of tillers per plant was recorded with 80 kg N/ha from urea alone. The lowest (8 and 9) 
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number of tillers per plant were recorded with low N application (40 kg N/ha) from lablab alone and 
those without N.  

Table 3: Effect of Nitrogen rates and sources on number and height of tillers 

Fertilizer rate No. of tillers/plant Height of tillers (cm) 

Absolute control 8.7 cd 60.2 bcde 

N80 (Lablab) + P0 8.7 cd 50.9 e 

N40 (Urea) + P30 10.7 abcd 62.7 abcd 

N40 (Lablab) + P30 7.7 d 63.5 abcd 

N40 20 from Urea + 20 from Lablab + P30 9.7 bcd 69.1 ab 

N80 (Urea) + P30 13.0 a 67.1 abc 

N80 (Lablab) + P30 8.7 cd 53.7 de 

N80  40 from Urea) + 40 from Lablab + P30 11.3 abc 69.6 ab 

N120 (Urea) + P30 12.3 ab 71.1 a 

N120 (Lablab) + P30 9.7 bcd 56.3 de 

N120 60 from Urea + 60 from Lablab + P30 12.3 ab 63.6 abcd 

N12  (roots) + P30 9.0 cd 57.1 cde 

Mean 10.1 62.1 

CV % 17.1 8.87 

SE 0.99 3.18 

Means in the same column followed by the same letter are not significantly different (P<0.05) using Duncans 
Multiple Range Test 

 

High N application significantly (p< 0.05) increased plant height (Table 3). Plants in treatment with N 
from urea were taller than plants in treatment with N from lablab. The tallest (71.1 cm) were recorded 
in treatment with 120 kg N/ha from urea alone. The shortest (50.9 and 53.7 cm) were recorded in 
treatments with lablab alone without P and treatment with roots.  

Effect of Nitrogen rates and sources on nitrogen, phosphorus and potassium 

Incorporation of lablab in the soil significantly (p< 0.05) increased Total N and available P in the study 
area (Table 4). But incorporation of lablab had no significant influence on K. 

Initial total N concentration in the soil was 0.06% (Table 1). However incorporation of lablab in the soil 
significantly (p< 0.05) increased N concentration up to 0.37% .The highest increase of N was in plots 
where lablab was incorporated at the rate of 120, 80 and 60 kg N/ha where the increase was 522.2%, 
344.4% and 250.0% respectively. 

Initial available P in the soil was 17.0 mg/kg of soil. However incorporation of lablab in the soil 
significantly (p< 0.05) increased available P up to 28.3 mg/kg of soil .The highest increase of P was in 
plots where lablab was incorporated at the rate of 120, 80 and 60 kg N/ha where the increase was 
66.4%, 43.0% and 38.8% respectively. 

Initial K in the soil was 0.67 me/100 g of soil. However incorporation of lablab in the soil had no 
significantly increased (p< 0.05) of K in the soil but the increases were up to 1.0 me/100g of soil. 

Table 4: Effect of Nitrogen from Urea and Lablab on nitrogen, phosphorus and potassium 

 
Fertilizer rate 

Nitrogen (%) Phosphorus 
(mg/kg) 

Potassium (Me/100g) 

Absolute control 0.07c 17.60de 0.74a 
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N80 (Lablab) + P0 0.27ab 24.31b 0.91a 

N40 (Urea) + P30 0.06c 18.35de 0.75a 

N40 (Lablab) + P30 0.15bc 23.20bc 0.85a 

N40 20 from urea + 20 from lablab + P30 0.11bc 20.69bcd 0.82a 

N80 (Urea) + P30 0.07c 16.35e 0.78a 

N80 (Lablab) + P30 0.27ab 24.48b 0.96a 

N80 40 from urea + 40 from lablab + P30 0.12bc 24.17b 0.86a 

N120 (Urea) + P30 0.07c 19.12de 0.75a 

N120 (Lablab) + P30 0.37a 28.29a 1.00a 

N120  60 from urea + 60 from lablab + P30 0.21abc 23.59bc 0.87a 

N12  (roots) + P30 0.07c 19.84cde 0.80a 

Mean 0.154 21.67 0.84 

CV % 66.54 9.91 18.31 

SE 0.06 1.24 0.09 

Means within column (s) followed by the same letter (s) are not significant different (P< 0.05 according to DNMRT 

 

Conclusion  

The use of lablab as a green manure in lowland rice is a practice that is potentially useful for nutrient 
management and improve plant characteristics and grain yield. Based on the findings of this study, the 
following conclusions can be made:- 

The highest rice grain yield (4.1 t/ha) was obtained at 120 kg N/ha from urea followed with 3.7 t/ha 
from a combination of 60 kg N/ha from urea and 60 kg N/ha from lablab. Lablab alone at the same rate 
gave a yield of 2.8 t/ha which was significantly lower than that of 120 kg N from urea and a 
combination of 60 kg N/ha from urea and 60 kg N/ha from lablab 

The best N source for rice grain yield was 120 kg N/ha from urea followed with a combination of 60 kg 
N/ha from urea and 60 kg N/ha from lablab 

The best N source for N build up in soil was 120 kg N/ha from lablab followed with 80 kg N/ha from 
lablab 

Integrated soil fertility management with the application of lablab and urea in rice fields increased crop 
yield and minimize costs to the farmers 

Recommendations 

Since lablab increased N in the soil, the following are recommended: 

It is recommended to use urea alone at 120 kg N/ha or combination of urea and lablab at the total rate 
of 120 kg N/ha because they gave comparable yield 

Integrated soil fertility management with the application of lablab and urea is recommended in rice 
farms because application of lablab to this soil resulted in improvement in soil chemical properties 
related to P and N availability 

Lablab is the good source of N in rice farms because after incorporated into the soil and left for two 
weeks, released N which used by rice 

In addition, further trials should be carried out to establish optimum levels or rates of lablab for both 
field and pot experiments because large amount of lablab biomass can be produced in the field 
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