Cropping system for sustainable agriculture and to obtain relationship between rainfall, runoff, soil loss and productivity in Kandhamal district of Odisha
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A trial was conducted at All India Coordinated Research Project ,OUAT, Phulbani during the year 2007-09 with the objectives to quantify the runoff and soil loss under different cropping   systems and develop relationship among   them. The treatments tried were T1-Sole crop of rice, T2- Sole crop of pigeon pea. T3- Sole crop of groundnut,T4-Pigeonpea and rice in alternate strips,T5- Pigeon pea and groundnut in alternate strips, T6-Intercrop of rice and pigeon pea (5:2),T7- Intercrop of groundnut and pigeon pea (4:2),T8-Uncultivated fallow,T9-Cultivated fallow, All crops were planted across the contour. Intercrop of groundnut and pigeon pea (4:2) gave significantly higher rice equivalent yield compared to other sole crops. Mean rice equivalent yield was 38.62 q/ha. Groundnut + pigeon pea (4:2) introduction increased the yield by 158 % as 97% and 21% when compared with sole crop of rice, pigeon pea and groundnut respectively. Groundnut + pigeon pea (4:2) gave the lowest runoff of 309mm which is 23 % less than the cultivated fallow (401mm).Groundnut + pigeon pea (4:2) gave the lowest soil loss (8.03t/ha) which is 47 % lower than the cultivated fallow (with highest soil loss 15.19 t/ha).The Groundnut + pigeon pea (4:2) gave the lowest (24.2 %) mean runoff of the rainfall compared to other treatments. The relationship among rainfall, runoff and soil loss was found out which can be used to predict the runoff and soil loss from rainfall for same type of soil condition and slope. The Thus it can be concluded that intercropping of groundnut with pigeon pea planted along contour may be practiced to increase crop yield and lowering the soil loss and runoff in the hilly tribal areas of Kandhamal district of Odisha.


INTRODUCTION
Strip and intercropping of cereal crops with pulses/oilseeds are approved practices of breaking long slopes, which prevent soil loss, reduce runoff and enhance productivity. Therefore, this experiment has been designed to know the effect of strip as well as intercrop of pigeonpea, rice and groundnut on runoff, soil loss and productivity on sloppy agricultural land. These intangible benefits have not been assessed properly. Hence the present experiment has been designed wWith  following objective,
To quantify the runoff and soil loss under different cropping    systems and develop relationship among   them
MATERIALS AND METHODS
A trial was conducted at All India Coordinated Research Project, OUAT, Phulbani during the year 2007-09. The experiment was laid out on 2% land slope. Multi slot division box and drums were put to measure the runoff and soil loss daily after each rainfall. The treatments tried were T1-Sole crop of rice, T2- Sole crop of pigeon pea. T3- Sole crop of groundnut,T4-Pigeonpea and rice in alternate strips,T5- Pigeon pea and groundnut in alternate strips, T6-Intercrop of rice and pigeon pea (5:2),T7- Intercrop of groundnut and pigeon pea (4:2),T8-Uncultivated fallow,T9-Cultivated fallow, All crops were planted across the contour. Different crops and their varieties are, Rice- ZHU-11-26;Pigeon pea - UPAS-120; Groundnut- Smruti (OG-52-1).The experiment design was Randomized Block Design and number of replications were three. Plot size was 25mX2m. Seed rate were, Rice- 75kg/ha; Pigeon pea-25kg/ha; Groundnut- 150kg/ha (pod).Fertilizer applied was;
Basal:
Rice - 30:30:30kg N-P2O5-K2O/ha; Pigeon pea - 20:40:20kg N-P2O5-K2O/ha  Groundnut-20: 40:40 kg N-P2O5-K2O /ha
Top dressing:
Rice- 30kg N in two splits
The runoff collected daily at 8 AM was measured from the drum and 1 lit of runoff from each drum were collected for silt analysis, so soil loss can be measured from the silt sample collected after evaporating the sample in the heater. The rainfall was also measured. Thus the relation between rainfall (mm)-runoff(mm),rainfall(mm)-soil loss(t/ha) and runoff(mm)-soil loss(t/ha) were calculated and coefficient of determination was also calculated.
RESULT AND DISCUSSION
 Rainfall, runoff and soil loss
	During 2009 Pigeon pea received the highest amount of rainfall (1544.8mm) this cropping treatment received the highest amount of runoff (516mm) In addition, Groundnut + pigeon pea (4:2) gave the lowest runoff of 309mm which is 23 % less than the cultivated fallow (401mm).Groundnut + pigeon pea (4:2) gave the lowest soil loss (8.03t/ha) (Table 1) which is 47 % lower than the cultivated fallow (with highest soil loss 15.19 t/ha).The Groundnut + pigeon pea (4:2) gave the lowest (24.2 %) mean runoff of the rainfall compared to other treatments. The poor and marginal farmers having lands in upland ecosystem may go for this technology. 


CONCLUSION
Thus it can be concluded that intercropping of groundnut with pigeon pea planted along contour may be practiced to increase crop yield and lowering the soil loss and runoff in the hilly tribal areas of Kandhamal district. The relationship among rainfall, runoff and soil loss was found out which can be used to predict the runoff



