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ABSTRACT

A field experiment was carried out to study the influence of irrigation regimes and mulching on
yield attributes, yield and water use efficiency of Rajmash (Phaseolus vulgaris L.)at the Regional
Research Technology and Transfer Station (OUAT), Chiplima, Sambalpur. The pooled data results
showed that maximum branches per plant,pod per plant,pod length,grain per pod and 100 grain
weight were observed with irrigation at 50%depletion of ASM.But there was no significant
difference among the irrigation schedules with respect to pod yield; however, it was maximum
when crop receiving with irrigation at 50% depletion of ASM.The maximum value of branches per
plant, pod length,grain per pod,100 grain weight and pod yield were recorded due to the
application of paddy straw mulch. The paddy straw mulch produced highest pod yield (8.26 qha-1)
but it was at par with polythene mulch. The treatment that received irrigation schedule at 50%
depletion of ASM registered a highest mean water use efficiency (24.30 kg ha-cm-1) and benefit-
cost ratio (2.01) whereas among the mulching practices, highest water use efficiency(24.19 kg ha-
cm-1)and benefit-cost ratio 2.10 was observed with paddy straw mulch.
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INTRODUCTION

In India cultivation of rajmash (Phaseolus vulgaris L.) was initiated in hilly areas of northwestern part
of the country.Being a pulse crop, water requirement of rajmash is low and thus it is a popular dry land
crop.Excessive irrigation delays maturity (Hagan et al., 1967), leaching of nutrients out of the root zone
and reduces both cell division and cell elongation (Detar, 2008). Due to its high productivity, nutritive
status, less water requirement, high profit and constant market demand, farmers in India also adopted
this crop(Tripathiet al., 1986).Due to uneven, late onset and early cessationof monsoon pressure on
ground water resource is increasing steadily to provide irrigation for winter cereal and vegetable crops.
Under such situation, a crop like rajmash may help the farmers to get more yields per unit of water
applied.Mismanagement of irrigation has adverse effect on both soil and crop. In both
cases,productivity level declines andirrigation water is becoming scarce and expensive. An urgent
attention is needed to conserve this precious natural resource. Therefore,application of irrigation water
must be optimum for achievinghigher yield and crop water use efficiency. Mulching is a useful practice
in rainfed areas for controlling soil erosion,weed growth and conserving moisture as well as nutrients
in the soil profile. Itincreases early soil temperaturewhich may have some favourable effect on soil
properties especially microbial activities(Shraw,1959).Mulching conserves water by checking
evaporation and transpiration and also modifies soil temperature and influences soil environment
especially biological(Li Feng et al.,2004).Paddy straw and sugarcane trash are two commonly available
plant residues which can be used as cheaper mulching materials.Therefore,attempts were made to
develop a suitable water management practices for rajmash which eliminate the necessity for frequent
irrigations by integrating with viable soil moisture conservation techniques.
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MATERIALS AND METHODS

The field experiment was conducted at the Regional Research Technology and Transfer Station
(OUAT), Chiplima,Sambalpuron Rajmash (Phaseolus vulgaris ) during rabiseasonof2009-10and 2010-
11.The soil of the experimental field was sandy clay loam with a pH of 5.78,high organic
carbon(0.78%),low available of N and medium available of P2O5and K2O.Themoisture content at field
capacity and permanent wilting point was 19.6 and  8.6 per cent, respectively. The experiment was laid
out in split plot design with four replications by keeping three irrigation schedules viz, 30%, 50% and
60% depletion of available soil moisture(ASM) as main plots and  with four mulching treatments viz.
sugarcane trash mulch, paddy straw mulch, plastic mulch and  no mulch as sub plots. The seedsof
rajmash(P. vulgaris L.) cv. Chitrawas sown in first week of Novemberwith spacing of 45cm x10cm in
plots of dimension 6mx5m. Soil was fertilized with 100 kg N,60kgP2O5, 40 kg K2O ha in both the
yearthrough urea, DAP and MOP to each sub-plot.Half of nitrogen and all phosphorus and potash were
applied uniformly to each sub-plot at sowing andrest ofnitrogen was top dressed at 25 days after
sowing. The mulching treatments were imposed 15 days after germination when first intercultural
operation was undertaken. Black plastic films of 50µ thickness and 45 cm width was placed between
the rows and straw and sugarcane trash mulching was done over the surface.Measured quantity of
irrigation water was applied with the help of irrigation modules. The firstcommon irrigation of 50mm
depth was applied immediately after sowing and the second irrigation after a week to ensure uniform
germination and establishment of the crop. Thereafter irrigations with measured quantity of water were
given as per treatment schedule.The application of measured quantity of water was achieved by
determining the soil moisture content of treatment plot daily before commencement of irrigation. When
moisture content reached the depletion level as per schedule the depleted quantity of water was
supplied to the field capacity level in each treatment. Prep-planting and post harvest moisture contents
of three layers viz. 0-15 cm,15-30cm and 30-45cm of both the years were determined.The total rainfall
during the crop growth period were 7.2 mm and 27.8 mm during 2009-10 and 2010-11, respectively.
Water requirement was calculated by adding effective rainfall during crop growth period, irrigation
applied and profile contribution. Water use-efficiency (kg/ha-cm) was calculated by dividing pod yield
to the water requirement. Data on different parameters from five randomly selected plants from each
treatment were recorded in time. From the pooled data, economics was worked out on the basis of
prevailing market price of the produce and inputs used in the final year of the experiment. The recorded
data for various parameters were statistically analyzed (Panse and Sukhatme, 1978).

RESULTS AND DISCUSSION

Yield attributes

Effect of irrigation schedule had a significant effect on yield parameters of rajmash during both years
of experiments. The result showed thatthe maximum branches per plant(5.53),pod per plant(6.24),pod
length (10.32cm),grain per pod (4.30 ) and 100 grain weight (33.63g)were observed with irrigation at
50%depletion of ASM  that were  statically at par with30% depletion of ASM and significantly
superior to 60% depletion of ASM (Table 1). But maximum plant height (36.31cm) was observed with
irrigation at 50%depletion of ASM but the effect of irrigation treatments on plant height was non
significant. Effect of mulching practices on yield parameters of rajmash were studied in two years
irrespective of irrigation schedule .The maximum value of branches per plant (6.04), pod length
(10.63cm), grain per pod (5.07) and 100 grain weight (34.11g) were recorded due to the application of
paddy straw mulch  which was significantly superior to sugarcane trash mulch and un mulch but  at par



Int. J. Bio-res. Env. Agril. Sci., June 2015

34

with polythene  mulch. The highest pod per plant (6.54) wasobtained with paddy straw mulchthat was
significantly superior to all mulching treatments. But incase of plant height,the maximum height was
obtained with paddy straw mulchthat was significantly superior to non-mulch and it was at par with
polythene and sugarcane trash mulch.

Pod Yield

Effect of irrigation schedule on yield of rajmash was studied irrespective mulching practices presented
in table2.In first year andpooled data of two years, pod yield was not significantly influenced by
different irrigation schedules but insecond year, irrigation schedule at 50%depletion of ASM recorded
highest yield of 8.34 q ha-1that was significantly superior thanirrigation schedule at 60%depletion of
ASM (6.67q ha-1)and statistically at par with irrigation schedule at 30%depletion of ASM (7.21q ha-

1).Irrigation schedule at 50%depletion of ASM recorded highest yield due to better availability of
moisture and nutrients, which in turn lead to efficient physiological activity and efficient translocation
of photosynthates from source to sink resulted in increasedpod yield. This corroborates the results
obtained by Kundu et al.(2008) and Behura et al. ( 2008) in rajmash.
Effect of mulching practices on yield of rajmash was studied irrespective ofirrigation schedule
presented in table2.The pod yield of rajmash with paddy straw mulch recorded highest yield that was
significantly superior than no mulchand sugarcane trash mulchand statistically at par with polythene
mulch during both the years and pooled data.The increase in grain yield due to paddy straw mulch(8.26
q ha-1)over polythene mulch, sugarcane trash mulch and no mulch were 8.68, 16.83 and 45.42 per cent
in pooled data, respectively. Increase in pod yield due to paddy straw mulch might be due to more
effective in conserving soil moisture content, reducing salt accumulation in the soil, stimulation of
microbial activity ,reducing soil temperature and resulting in higher yield compared to the polythene
mulch.This corroborates the results obtained by AI-Rawahy et al.( 2011) in sorghum and Haque et al. (
2003) in garlic.

Water requirement, water use efficiency and economics

Water requirement, water use efficiency and economics in average of two years for different treatments
were presented in table2. Highest water requirement of 39.83 cm observed with   irrigation schedule at
30%depletion of ASM whereas lowest value of 28.27 cm was observed with irrigationschedule at
60%depletion of ASM. The treatment that received irrigation schedule at 50%depletion of ASM
registered a highest mean water use efficiency of 24.30 kg ha-cm-1whereas lowest value of 17.62 kg
ha-cm-1was observed irrigation schedule at 30%depletion of ASM.The highest benefit-cost ratio of2.01
wasrecordedwithirrigation schedule at 50%depletion of ASM whereas, the lowest benefit-cost ratio
was found with irrigation schedule at 60%depletion of ASM. In case of mulching practices, water
requirement was highest with un mulch (35.01cm) and lowest under plastic mulch (33.91 cm). The
highest water use efficiency of 24.19 kg ha-cm-1was observed at paddy straw mulch and lowest was
with 16.22kg ha-cm-1. The highest benefit-cost ratio 2.10was observed with paddy straw mulch and the
lowest value (1.62) was recorded under no mulching treatment.

CONCLUSION

From the present study, it can be concluded that application of paddy straw mulch along with irrigation
scheduling at 50% depletion of ASM may be advocated for obtaining higher pod yield with highest
water use efficiency and benefit cost ratio of rajmash.
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Table 1 Yield attributing characters of rajmash under different irrigation scheldules  and mulching
(pooled data of two years)

Treatment Plant
height
(cm)

Branches
per plant

(no.)

Pod per
plant
(no.)

Pod length
(cm)

Grains per
pod
(no.)

100 grain
weight

(g)
Irrigation schedule
30% DASM 35.53 5.27 5.50 9.62 4.03 32.72
50% DASM 36.31 5.53 6.24 10.32 4.30 33.63
60% DASM 34.98 4.89 4.95 9.02 3.84 31.87
CD(P=0.05) NS 0.41 1.07 1.09 0.39 1.00
Mulching
Sugarcane trash mulch 35.67 5.07 5.36 9.26 3.67 32.00
Paddy straw mulch 37.75 6.04 6.54 10.63 5.07 34.11
Polythene mulch 36.51 5.41 5.60 9.84 4.52 33.50
No mulch 34.98 4.40 4.76 8.87 2.97 31.33
CD(P=0.05) 2.16 0.68 0.74 0.96 0.58 0.92

Table2: Pod yield, water use efficiency and economics of rajmash under different irrigation schedules
and mulching

Treatments
Pod yield(q/ha) Water

requirement
(cm)

Water use
efficiency
(kg/ha-
cm)

Benefit:
Cost ratio

2009-10 2010-11 Pooled Average
Irrigation schedule
30% DASM 6.83 7.21 7.02 39.83 17.62 1.82

50% DASM 7.36 8.34 7.85 32.30 24.30 2.01
60% DASM 6.53 6.67 6.60 28.27 23.23 1.76
CD(P=0.05) NS 1.21 NS - - -
Mulching
Sugarcane trash mulch 6.84 7.31 7.07 34.52 20.48 1.84
Paddy straw mulch 7.91 8.60 8.26 34.14 24.19 2.10
Polythenemulch 7.37 7.86 7.60 33.91 22.41 1.82
No mulch 5.51 5.84 5.68 35.01 16.22 1.62
CD(P=0.05) 0.78 1.04 0.92 - - -
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