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EFFECT OFIRRIGATION LEVELS, NIPPING AND FOLIAR SPRAY OF NUTRIENTS WITH GROWTH REGULATORS ON 
YIELD,YIELD PARAMETERAND ECONOMICS OF TRANSPLANTED PIGEONPEA 

 

ABSTRACT 

Background:Agronomic practices like supplemental irrigation, nipping, foliar nutrition of macro and micro nutrients and growth regulators are 

important for realizing the maximum yield potential in transplanted pigeonpea. Hence present study was carried out to in combination of agronomic 

production management practices viaa supplemental irrigation, nipping, and foliar nutrition of macro and micronutrients, growth regulators on 

transplanted pigeonpea.  

Methods:The experiment was conducted in split plot design with sixteen treatments combinations with three replications during kharif2016-17 and 

2017-18. The experiment consisted of twolevels of irrigation as main factor, eight management practices, nipping and foliar application of fertilizer 

along with growth regulator as sub factor.  

Result:The results revealed that among the different irrigation levels, irrigation each at pre-flowering and pod filling stage recorded 

significantlyhigher seed yield and yield parameterviz., number of pods  and seed yield plantper plantat harvest. Among the management practices, 

nipping +1% pulse magic +1 % 19:19:19 NPK Spray at flowering at flowering and 15 days after first flowering recorded significantly higher yield 

and yield parameter and also higher returns. 

Key words: Yield, Yield Parameters, Quality Parameters, Economics, Transplanted Pigeonpea, Irrigation, Nipping,Foliar Nutrition. 

Introduction 

Pulses form an integral part of vegetarian diet in Indian subcontinent. In India, pulses have been cultivated since time immemorial under 

rainfed situation which is characterized by poor soil fertility and moisture stress. 
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Pigeonpea (Cajanus cajan (L.) Millsp.)  is one of the proteinrich pulse crops of the semi-arid tropics, grown predominantly under rainfed 

conditions. It has an important place in the farming systems adopted by dry land and rainfed farmers. People use the dry grain as dhal, the green seed 

as vegetable and the stalks as fuel wood. It improves soil conditions through addition of leaf fall and its deep and strong root system breaks the 

plough pans and improves the soil structure. Hence, it is often called a “biological plough” and kalpavriksha of dry lands as all plant parts are 

useful.The productivity of pulses in India (640 kg ha-1) is far below the average productivity (848 kg ha-1) of the world (Anon., 2014).Per capita 

availability of pulses has declined from 64 g per day in 1951-56 to less than 40 g per day as against FAO/WHO’s recommendation of 80 g per day 

(Ashtana and Chaturvedi, 2009). 

In state of Karnataka pigeonpea is largely grown in Northern parts, especially in Kalaburgi, Vijayapur, Bidar and Raichur districts. In dry and 

rained farming areas of northern Karnataka, the rainfall is not only scanty but also erratic. Thus, soil moisture becomes the most limiting factor in 

pigeonpea production (Sujatha and Babalad, 2018).Water is the most important inputs essential for the production of crops. Plants need it 

continuously during their life and in huge quantities. It profoundly influences photosynthesis, respiration, absorption, translocation and utilization of 

mineral nutrients. Both its shortage and excess affects the growth and development of a plant directly. 

Nipping is an important agronomic practice of removal ofapical bud which helps to reduce the apical dominance, increases the number of 

branches and source-sink relationship and enhances the yield of a plant.Foliar nutrition is designed to eliminate the problems like fixation and 

immobilization of nutrients. Hence, foliar nutrition is recognized as an important method of fertilization in modern agriculture. This method provides 

for utilization of nutrients more efficiently and for correcting deficiencies rapidly. 

Plant growth regulators are known to improve physiological efficiency including photosynthetic ability of plant and offer significant role in 

realizing higher crop yields. The plant growth regulators are also known to enhance the source sink relationship and stimulate the translocation of 

photo assimilates, thereby increase the productivity. 

Raising pigeonpea seedlings well in advance and transplanting in the field on receipt of good rains would help in reaping the benefits of early 

sowing. The transplanting has some advantages like maintenance of required healthy plant population by rejecting diseased and unhealthy seedlings, 

promotes better penetration of roots in the soil, better development of shoot system of plants, seedlings at the right spacing so as to ensure the 
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uniform availability of water, nutrients, sunlight to the plants. Very little information is available regarding combined agronomic production 

management practices via a supplemental irrigation, nipping, and foliar nutrition of macro and micronutrients and growth regulators on yield, yield 

parameterand economics in transplanted pigeonpea.Hence the present study on “Effect of irrigation levels, nipping and foliar spray of nutrients with 

growth regulators on yield, yield parameters and economicsin transplanted pigeonpea. 

Materials and methods 

A field experiment was conducted during kharif, 2016-17 and 2017-18 at the ICAR-KVK Farm, Kalaburgi, University of Agricultural 

Sciences, Richer which is situated at a latitude of 170 36' North, longitude of 76082' East and an altitude of 478 meters above mean sea level. The 

Krishi Vignan Kendra, Kalaburgi having semi-arid type of climate, characterized by short monsoon, mild winter and hot summer.The average 

rainfall in this region is 736.4 mm of which nearly 75 per cent of the rainfall occurs during South-West monsoon (June - September).The soils of the 

experimental site were belonging to Vertisols (medium black soils) with pH 8.16 and 0.37 % organic carbon.Soil is low in available nitrogen (231kg 

ha-1), medium in available phosphorus (44.5kg ha-1) and high in available potassium (474 kg ha-1). 

The experiment was laid out in split-plot design with sixteen treatment combinationand three replications consisting of irrigation levels as 

main factor, I0- no irrigation and I1- Two irrigations at pre- flowering and pod filling stage and eight management practices as sub factor which 

includes M1: Control, M2:Nipping, M3 :Nipping + 1% Pulse magic spray at flowering and pod filling stage , M4: Nipping +  2 % DAP spray at 

flowering and pod filling stage, M5: Nipping + 1  % 19 :19:19 NPK  spray at flowering and pod filling stage, M6: Nipping + 1%  pulse magic +2 % 

DAP Spray at flowering and pod filling stage, M7:Nipping +1% pulse magic +1 % 19:19:19 NPK Spray at flowering and pod filling stage and M8: 

Nipping +2 % DAP  spray + 1 % 19:19:19 NPK Spray at flowering and pod filling stage. 

Observation yield, yield parameter and economics were calculated by following below mentioned methodology. 

Yield parameters of transplanted pigeonpea 

Five tagged plants from the net plot area which were used for recording yield and yield parameters were harvested separately at maturity for 
recording various yield components and seed yield. 

Number of pods per plant  
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The pods were counted from five plants and the mean was computed and expressed as number of pods per plant. 

Number of seeds per pod 

The seeds from 10 representative pods were separated, counted and the mean number of seeds per pod was calculated by dividing the number 
of seeds by the number of pods. 

Seed weight per plant (g) 

The seeds from the pods of five plants were separated by threshing and their mean weight was taken as seed weight per plant. 

Test weight (g) 

Seed samples from the produce of each net plot were taken and 100-seeds from these samples were counted and weighed. 

Seed yield (q ha-1) 

Pods from each net plot were threshed, cleaned and the seed weight was recorded. From this, seed yield per hectare was computed. 

Harvest index (HI) 

Harvest index was calculated by using the formula suggested by Donald (1962). 

HI =
Economic yield (q ha-1)
Biological yield (q ha-1)

 

Economics 

Cost of cultivation (Rs. ha-1) 

The price of inputs that were prevailing at the time of their use was considered to work out the cost of cultivation. The cost of cultivation was 
worked out considering the material input like the seed, manure, fertilizer, plant protection chemicals, etc and labour input for all the operations. 
Treatment wise cost of cultivation was worked out. 

Gross returns (Rs. ha-1) 
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The price of the crop products prevailing in the market after the harvest was obtained from the Agriculture Produce Market Committee, 
Kalaburgi used for the calculation of gross returns. 

Net returns (Rs. ha-1) 

Based on the current price of inputs and outputs, the net returns (Rs. ha-1) were worked out by using the following formula. 

Net returns (Rs. ha-1) = Gross returns (Rs. ha-1) - Cost of cultivation (Rs. ha-1) 

Benefit: cost (BC) ratio 

The Benefit cost ratio was worked out as follows.  

Benefit cost ratio =
Gross returns (Rs.ha-1)

Cost of cultivation (Rs.ha-1) 

Statistical analysis and interpretation of data  

The data was analyzed statistically for test of significance following the procedure described by Gomez and Gomez (1984). The results have 
been discussed at the probability level of five per cent.The level of significance used in ‘F’ and ‘t’ test were p=0.05. Critical difference values were 
calculated whenever the ‘F’ test was significant. 

 

 

Results and Discussion 

Effect of Irrigation levels and management practices on yield parameters of transplanted pigeonpea 

Seed yield per plant  
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Seed yield per plant differed significantly due to irrigation levels and management practices during the both the year of experimentation and 

in their pooled data(c.f. Table 1 and Fig.1). 

 Among the different levels of irrigations, significantly higher seed yield per plant was noticed in treatment I1 -two irrigations at pre-

flowering and pod filling stage during 2016 and 2017 (274.70 and 329.98 g plant-1, respectively) when compared to I0 (no irrigation 203.39 and 

225.68 g plant-1
,respectively). Pooled data was in accordance with individual years. 

 Among the different management practices, significantly higher seed weight was recorded with M7-nipping +1% pulse magic +1% 19:19:19 

NPK spray at flowering and 15 days after first spray during 2016 and 2017 (270.73 and 316.85 g plant-1, respectively) which was found on par with 

M3 (270.05 and 309.68), M6 (261.98 and 298.80), M5 (256.93 and 294.43) and M8 (245.97 and 288.55 g plant-1 respectively). Significantly lower 

seed yield (176.83 and 212.60 g plant-1, respectively) was recorded with M1-control without nipping. Pooled data was in accordance with individual 

years. 

 Interaction effect due to irrigation levels and management practices was  found significant. Pooled data showed that I1×M7 - two irrigations 

at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days then after recorded 

significantly higher seed yield (358.20 g plant-1) which was found on par with I1×M6 (331.26), I1×M3 (323.78) and I1×M8 (315.2 g plant-1). 

Significantly lower seed yield (152.05 g plant-1) was recorded with combination I0×M1 (no irrigation with control- no nipping).The results are in 

agreement with the findings of Chopra et al. (1980), Gajera and Ahlawat (2006), Mula et al. (2011) and Saritha et al. (2012a). 

 

Number of pods per plant  

 Number of pods per plant of transplanted pigeonpea differed significantly due to irrigation levels and management practices. 

 Pooled data revealed that, among the different irrigation levels, I1 -two irrigations one at pre-flowering and another at pod filling stage 

produced significantly higher (788.46) number of pods per plant compared to I0 no irrigation (577.43). Similar trend was noticed in individual year as 

well(c.f. Table 1 and Fig. 1). 
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 Among the management practices, significantly higher number of pods (743.75) per plant was recorded with M7-nipping +1% pulse magic 

+1% 19:19:19 NPK spray at flowering and 15 days after first spray which was found on par with treatments M3 (736.98), M5 (727.42), M6 (711.15) 

and M8 (701.92). Significantly lower number of pods per plant (547.08) was noticed with M1-control- without nipping in pooled data. 

 Interaction effect due to irrigation levels and management practices was non significant. However,higher number of pods per plant (883.8) 

was recorded with treatment combination I1×M7 two irrigations at pre-flowering and nipping +1% pulse magic + 19:19:19 NPK spray at flowering 

and 15 days after first spray. 

Number of seeds per pod  

 Pooled data on number of seeds per pod differed due to irrigation levels and management practices. 

 Pooled data for irrigation levels was found to be non significant for number of seeds per pod. 

 Among the different management practices, significantly higher number of seeds (3.850 pod -1) was noticed with M7-nipping +1% pulse 

magic +1% 19:19:19 NPK spray at flowering  and 15 days after first spray, which was at par with M3(3.767), M6(3.733) and M6(3.717). Significantly 

lower number of seeds (3.567pod-1) was recorded with M1-control- without nipping, in pooled data(c.f. Table 1). 

Interaction effect due to irrigation levels and management practices on number of seeds per pod was found non-significant for pooled data. 

Test weight  

 Different irrigation levels did not have significant effect on test weight of transplanted pigeonpea in pooled data as well as during the 

individual year. 

 Among the different management practices, the treatment M7-nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days 

after first spray recorded significantly higher test weight (11.18 g 100-1 seed) and which was found on par with treatment M3 (10.88), M8 (10.59) and 

M5 (10.53). Significantly lower test weight was notice d with M1-control- without nipping (9.48). 
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 The interaction effect due to irrigation levels and management practices on test weight was non significant. However, higher test weight 

(11.46 g 100-1 seeds) was recorded with I1×M7 -two irrigations + pulse magic +1% 19:19:19 NPK spray at flowering and 15 days after first spray in 

pooled data(c.f. Table 1). 

 Indeed, the yield of crop is a function of yield attributes like number of pods plant-1, number of seeds pod-1, seed yield plant-1 and 100 grain 

weight which were higher in irrigated transplanted pigeonpea at pre flowering and pod filling stage which ultimately resulted in higher seed yield 

when compared to no irrigation. The results are in agreement with the findings of Chopra et al. (1980), Gajera and Ahlawat (2006), Mula et al. 

(2011) and Saritha et al. (2012a). 

Management practices like nipping, foliar application of macro and micro nutrients and their combinations along with growth regulator (Pulse 

magic) significantly influenced the grain yield of transplanted pigeonpea.In the above study,  the increase in photosynthetic area leading to higher 

photosynthetic rate, better assimilation and accumulation of more photosynthates resulting into better seed development and increased supply of 

nutrients and good response by plants resulted in enhanced translocation of nutrients to reproductive structures viz., pods, seeds etc. similar increase 

in yield with nipping was reported by Sharma et al.(2003),Sudeep Kumar (2010),Bikram Singh et al. (2013), Kithan Singh (2017)and Sonendra et al. 

(2018) and also increase in seed yield due to foliar nutrition in pigeonpea and in other crops was reported byPujari and Gaddanakeri 

(1998),Thiyageswari and Rangnanathan (1999),Kuttimani and Velayutham (2011),Yadav and Choudhary (2012),Lateef et al.(2012),Shashikumar et 

al. (2013),Mallesha et al. (2014),Gowda et al. (2015),Marimuthu and Surendran (2015)and Mishra (2016). 

Effect of irrigation levels and management practices on seed yield and harvest indexof transplanted pigeonpea 

Seed yield of transplanted pigeonpea differed due to irrigation levels and management practices during both the years as well as in pooled 

data. 

 The pooled data of irrigation levels indicated that the treatment I1-two irrigations at pre-flowering and pod filling stage resulted in  

significantly higher seed yield (2,687 kg ha-1) when compared to I0-no-irrigation (1,906). Similar trend was observed in both the year of 

experimentation.This might be due to higher dry matter production and metabolic activity.These results of the present study are in conformity with 

the finding of Chauhan (1990),Rao et al. (1983), Saritha et al. (2012a) and Saritha et al. (2012b) in pigeonpea. 
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 Pooled data of transplanted pigeonpea seed yield differed due to management practices and the treatment M7-nipping+1% pulse magic +1% 

19:19:19 NPK spray at flowering and 15 days after first spray recorded significantly higher seed yield (2,611 kg ha-1) and was found on par with M3 

(2,576), M6 (2,493) and M5 (2,451). Significantly lower seed yield (1,731 kg ha-1) was noticed with M1-control-without-nipping. Similar trend was 

noticed during the individual year with respect to seed yield. 

 Pooled data on transplanted pigeonpea seed yield due to interaction effect of irrigation levels and management practices differed 

significantly. Among different combinations, management practices with same levels of irrigations, I0×M3-no-irrigation with nipping+ 1% pulse 

magic spray at flowering and 15 days then onwards recoded significantly higher seed yield (2,274kg ha-1), which was found at par with I0×M5 

(2,227), I0×M6 (2,041), I0×M7 (2,037) and I0×M8 (1,948). Significantly lowest seed yield was noticed with I0×M1-no-irrigations and no nipping 

(1,352).  

 The treatment combination, I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK 

spray at flowering and 15 days after first spray recoded significantly higher seed yield (3,184 kg ha-1) which was on par with I1×M6 (2,945) and 

I1×M3 (2,878) and significantly lower seed yield was recorded with I1×M1 (2,109). 

 Interaction effect due to irrigation levels with same or different level of management showed that the treatment combination I1×M7-two 

irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days after first spray 

noticed significantly higher seed yield (3,184 kg ha-1) which was found on par with I1×M6 (2,945) and I1×M3 (2,878). Significantly lower seed yield 

was noticed with I0×M1-no irrigation and no nipping (1,352 kg ha-1).Similar increase in yield with nipping was reported by Sharma et al.(2003), 

Sudeep Kumar (2010), Bikram Singh et al. (2013), Kithan Singh (2017) and Sonendra et al. (2018)and also increase in seed yield due to foliar 

nutrition in pigeonpea and in other crops was reported byPujari and Gaddanakeri (1998),Thiyageswari and Rangnanathan (1999),Kuttimani and 

Velayutham (2011), Yadav and Choudhary (2012), Lateef et al.(2012), Shashikumar et al. (2013), Mallesha et al. (2014),Gowda et al. (2015) , 

Marimuthu and Surendran (2015) and Mishra (2016). 
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Pooled data on harvest index (%) of transplanted pigeonpea found non significant due to irrigation levels.Pooled data on harvest index (%) of 

transplanted pigeonpea differed non significantly due to management practices.Interaction effect due to irrigation levels and management practices 

on harvest index percentage of transplanted pigeonpea was found non significant at harvest in pooled data. 

Effect of irrigation levels and management practices on economics oftransplanted   pigeonpea 

The data on economics with respect to cost of cultivation, gross returns, net returns and B:C ratio due to irrigation levels and management 

practices on transplanted pigeonpea 

Cost of cultivation (c.f. Table 3) 

 Difference in cost of cultivation was observed due to irrigation levels and management practices during the year 2016 and 2017 and also in 

pooled mean. 

 The pooled data indicated that the highest cost of cultivation was recorded in treatment I1 -two irrigations at pre-flowering and pod filling 

stage (Rs. 39,680 ha-1) compared to I0-no irrigation (Rs. 36,680 ha-1). 

 In pooled data, among the different management practices, the treatment M7-nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering 

and 15 days after first spray noticed higher cost of cultivation (Rs. 40,701 ha-1) and lower cost of cultivation was noticed with treatment M1control-

without nipping (Rs.35,201 ha-1) in transplanted pigeonpea. 

 Among combination of irrigation levels and management practices treatments, the treatment combination I1×M7-two irrigations at pre-

flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days after first spray noticed  highest 

cost of cultivation  (Rs. 42,201 ha-1). The lowest cost of cultivation was noticed with I0×M1-no irrigation with no nipping (Rs. 33,701 ha-1) in pooled 

mean. 

Gross returns (c.f. Table 3 and Fig. 2 ) 
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 Gross returns increased with increasing seed yield due to irrigation levels and management practices during the year 2016, 2017 and pooled 

data analysis.  

 It was evident that, gross returns were significantly influenced during 2016 and 2017. Among irrigation levels, the treatment I1 -two 

irrigations at pre-flowering and pod filling stage (Rs.1,23,309 and 1,59,834 ha-1
, respectively) recorded significantly higher gross returns compared to 

I0-no irrigation (Rs. 91,300 and 1,09,422 ha-1, respectively). Similar trend was noticed in pooled data analysis also. 

 Pooled data of gross returns among different management practices had significant influence. The treatment M7-nipping +1% pulse magic 

+1% 19:19:19 NPK spray at flowering and 15 days after first spray recorded significantly higher gross returns (Rs.1,37,463 ha-1) which was found at 

par with treatments M3(Rs. 1,35,890 ha-1 ), M6(Rs. 1,31,192 ha-1 ) and M5(1,35,890 ha-1 ) and significantly lower gross returns was recorded with M1-

control-without nipping(Rs. 91,174 ha-1). 

 Pooled data of different management practices with no irrigation I0×M3-with no irrigation with 1 % pulse magic spray at flowering and 15 

days after first spray noticed significantly higher gross returns (Rs. 1,20,234 ha-1) which was found at par with I0×M5 (Rs.1,17,067 ha-1),I0×M7 

(Rs.1,07,271 ha-1),  I0×M6 (Rs. 1,07,263 ha-1) and I0×M8 (Rs. 1,02,590 ha-1). Significantly lower gross returns (Rs.71,265 ha-1) was recorded with 

I0×M1-no irrigation and no nipping. 

 Among the combination of different management practices with two irrigations at pre-flowering and pod filling stage differed significantly. 

The treatment combination I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at 

flowering and 15 days after first spray recorded  significantly higher gross returns (Rs. 1,67,655 ha-1) which was found on par with I1×M6 

(Rs.1,55,122 ha-1),  I1×M3 (Rs. 1,51,546 ha-1)and I1×M8 (Rs.1,45,743 ha-1) and significantly lower gross returns (Rs. 1,11,083 ha-1) was noticed in 

treatment combination I1×M1-two irrigations at flowering and pod filling stage and without nipping and foliar spray. 

 Interaction between the different or same irrigation levels with management practices, I1×M7-two irrigations at pre-flowering and pod filling 

stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days after first spray recorded  significantly higher gross returns 

(Rs.1,67,655 ha-1) which was found on par with  I1×M6 (Rs.1,55,122 ha-1), I1×M3 (Rs. 1,15,546 ha-1)and I1×M8 (Rs.1,45,743 ha-1) and significantly 

lower gross returns (Rs. 71,265 ha-1) was noticed in treatment combination I0×M1-no irrigations and without nipping . 
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Net returns (c.f. Table 3and Fig. 2) 

 The pooled data of net returns due to irrigation levels and management practices showed significant influence on transplanted pigeonpea. 

 Among the different levels of irrigations, the treatmentI1 -two irrigations at pre-flowering and pod filling stage noticed significantly higher net 

returns (Rs.1,01,892 ha-1) compared to I0-no irrigation (Rs. 63,681ha-1) in pooled data. 

 Pooled data of net returns as influenced by management practices, the treatment M7-nipping +1% pulse magic +1% 19:19:19 NPK spray at 

flowering and 15 days after first spray noticed significantly higher net returns (Rs. 96,762 ha-1) which was found at par with treatments M3 (96,290), 

M6 (Rs. 91,347 ) and M5 (Rs. 90,788) and significantly lower net returns was recorded with M1-control-without nipping(Rs.  55,974 ha-1). 

 Pooled data of net returns among the treatment combination of different management practices with no irrigation differed significantly, the 

treatment combination I0×M3-no irrigation with 1 % pulse magic spray at flowering and 15 days after first spray noticed significantly higher net 

returns (Rs. 82,134 ha-1) which was found on par with I0×M5 (Rs. 80,367 ha-1),  I0×M6 (Rs. 68,917 ha-1), I0×M7 (Rs.68,070 ha-1) and I0×M8 (Rs. 

65,644 ha-1). Significantly lower net returns(Rs.37565 ha-1)was recorded with I0×M1-no irrigation and no nipping  . 

 Among the treatment combination of two irrigations at pre-flowering and pod filling stage with different management practices, the treatment 

combination I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 

15 days after first spray noticed  significantly higher net returns (Rs.1,25,454 ha-1) was found on par with  I1×M6 (Rs.1,13,777 ha-1), I1×M3 (Rs. 

1,10,446 ha-1) and I1×M8 (Rs. 1,05,797 ha-1) and  the treatment combination I1×M1-two irrigations at flowering and pod filling stage and without 

nipping and foliar spray recorded significantly lower net returns (Rs. 74,383 ha-1) in pooled data. 

 Among the treatment combinations of different or same level of irrigation levels and management practices, the treatment combination 

I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days after 

first spray noticed  significantly higher net returns (Rs. 1,25,454 ha-1) which was found on par with  I1×M6 (Rs. 1,13,777 ha-1), I1×M3 (` 1,10,446 ha-1) 

and I1×M8 (Rs. 1,05,797 ha-1) and  the treatment combination I0×M1-control no irrigation, no nipping  and without foliar spray recorded significantly 

lower net returns (Rs. 37,565 ha-1) in pooled data 
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B:C ratio (c.f. Table 3and Fig. 2) 

 Irrigation levels and management practices significantly influenced the B:C ratio of transplanted pigeonpea. The pooled data of two years 

revealed that, among the levels of irrigation, the treatment I1 -two irrigations at pre-flowering and pod filling stage noticed significantly higher B:C 

ratio (3.54) compared to I0-no irrigation (2.72). 

 Among the different management practices, the treatment nipping + 1% pulse magic spray (M3) noticed significantly higher B:C ratio (3.41) 

which was found at par with M5 (3.36), M7(3.35) , M6 (3.27) and M8 (3.20). The treatment M1-control- without nipping noticed significantly lower 

B:C ratio (2.56). 

 Pooled data of B:C ratio of transplanted pigeonpea was significantly influenced by interaction effect of irrigation levels and management 

practices. Among the levels of irrigations, no irrigations with different management practices, the treatment combination I0×M5- no irrigation with 

nipping + 1 % 19:19:19 NPK spray at flowering and pod filling stage noticed significantly higher (3.19) B:C ratio, which was found at par with 

I0×M3(3.15), I0×M6 (2.80), I0×M8 (2.77), I0×M7 (2.73) and I0×M4 (2.70). Significantly lower B:C ratio was noticed with I0×M1-no irrigation and no 

nipping (2.10). 

 Among the treatments which received two irrigations at pre-flowering and pod filling stage along with different management practices, the 

treatment combination I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at 

flowering and 15 days after first spray (3.96) noticed significantly higher B:C ratio, which was found on par with I1×M6 (3.73), I1×M3 (3.67) , I1×M8 

(3.63), I1×M5 (3.53)  and  I1×M4 (3.47). The treatment combination I1×M1-two irrigations at flowering and pod filling stage and without nipping and 

foliar spray recorded significantly lower B:C ratio (3.02) in pooled data. 

 Pooled data of B:C ratio due to different or same levels irrigation and management practices on B:C ratio influenced significantly. The 

treatment combination I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK spray at 

flowering and 15 days after first spray (3.96) noticed  significantly higher B:C ratio, which was found on par with  I1×M6 (3.73), I1×M3(3.67) , I1×M8 

(3.63), I1×M5 (3.53), I1×M4(3.47) and I1×M2 (3.31). The treatment I0×M1-control no irrigation, no nipping and without foliar spray recorded 

significantly lower (2.10) B:C ratio. 



 

 

Economics is the main parameters which finally decide the adoption levels at farming situations of any new introduced technology.Similar 

increase in gross returns, net returns and benefit to cost  with  increased irrigation levelsalso reported byThorat and Khanvilkar (1986),Tiwari et al. 

(1988), Patel et al. (2005) and Duraisamy and Manickasundaram (2008).Chaurasia et al. (2005), Senthil and Kumaresan (2006), Mudalagiriyappa et 

al. (2016) and Teggelli et al. (2016)were reported  increase in yield with foliar nutrients and growth regulator. 

Conclusion 

For transplanted pigeonpea, providing two supplemental irrigations one at  pre- flowering and another at pod filling stage resulted in higher 

yield parameter like seed yield per plant, number of pods per plant, number of seeds per plant and test weight which intern increase the seed yield, 

net returns, gross returns and B:C ratio over no irrigation. 

Among the management practices and the treatment M7-nipping+1% pulse magic +1% 19:19:19 NPK spray at flowering and 15 days after 

first spray recorded significantly higher  yield parameter , seed yield and  economicsover M1-control-without-nipping.  

 The treatment combination, I1×M7-two irrigations at pre-flowering and pod filling stage with nipping +1% pulse magic +1% 19:19:19 NPK 

spray at flowering and 15 days after first spray recorded  higher yield parameters, seed yield and economics. 
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Table 1. Yield parameter of transplanted pigeonpea as influenced by irrigation levels, nipping and foliar nutrition management practice 

Treatments Seed yield (g plant-1) Number of pods plant-1 Number of seeds pod-1 Test weight (g) 
2016 2017 Pooled 2016 2017 Pooled 2016 2017 Pooled 2016 2017 Pooled 

Irrigation (I) 
I0-No Irrigation  203.39 225.68 214.54 623.10 531.76 577.43 3.61 3.66 3.63 8.95 11.68 10.32 
I1-Two irrigations at pre- flowering and pod filling stage 274.70 329.98 302.34 830.01 746.92 788.46 3.80 3.78 3.79 8.99 12.12 10.56 
S.Em.± 7.49 12.19 7.61 20.92 17.40 14.86 0.04 0.02 0.03 0.03 0.20 0.10 
CD at 5% 49.09 79.83 49.87 137.07 114.01 97.34 NS NS NS NS NS NS 
Management practices (M)     
M1-Control-Without nipping  176.83 212.60 194.72 579.60 514.57 547.08 3.53 3.60 3.57 8.56 10.39 9.48 
M2-Nipping  196.12 243.53 219.83 625.33 545.07 585.20 3.65 3.60 3.63 8.91 11.34 10.13 
M3-Nipping + 1% Pulse magic* spray ** 270.05 309.68 289.87 781.93 692.03 736.98 3.88 3.72 3.77 9.37 12.38 10.88 
M4-Nipping +  2 % DAP spray **  237.72 258.20 247.96 736.27 613.87 675.07 3.50 3.78 3.64 8.65 12.01 10.33 



 

 

M5-Nipping + 1  % 19 :19:19 NPK  spray ** 256.93 294.43 275.68 770.90 683.93 727.42 3.67 3.77 3.72 8.92 12.14 10.53 
M6-Nipping + 1%  pulse magic* +2 % DAP Spray**  261.98 298.80 280.39 733.53 688.77 711.15 3.72 3.75 3.73 8.68 12.09 10.39 
M7-Nipping +1% pulse magic* +1 % 19:19:19 NPK Spray**  270.73 316.85 293.79 776.50 711.00 743.75 3.93 3.77 3.85 9.61 12.74 11.18 
M8- Nipping +2 % DAP  spray + 1 % 19:19:19 NPK Spray** 245.97 288.55 267.26 738.37 665.47 701.92 3.62 3.75 3.68 9.08 12.09 10.59 
S.Em.± 8.88 11.64 6.81 31.12 34.27 23.11 0.07 0.05 0.05 0.11 0.36 0.21 
CD at 5% 25.86 33.91 19.84 90.61 99.77 67.31 0.21 0.14 0.14 0.33 1.03 0.61 
Interactions (I X M)     
Io x M1 136.90 167.20 152.05 462.20 397.53 429.87 3.47 3.60 3.53 8.37 10.22 9.30 
Io x M2 153.17 192.30 172.73 522.73 414.33 468.53 3.53 3.60 3.57 8.62 11.11 9.87 
Io x M3 242.37 269.53 255.95 695.00 608.60 651.80 3.70 3.70 3.70 9.64 12.03 10.84 
Io x M4 216.93 196.67 206.79 668.73 479.73 574.23 3.40 3.80 3.60 8.43 11.79 10.12 
Io x M5 241.77 259.30 250.53 727.40 601.67 664.53 3.60 3.63 3.62 8.86 12.03 10.44 
Io x M6 222.57 236.47 229.52 619.80 593.20 641.50 3.57 3.67 3.62 8.86 11.91 10.39 
Io x M7 211.23 247.53 229.39 610.07 597.33 603.70 3.87 3.60 3.73 9.44 12.34 10.89 
Io x M8 202.17 236.47 219.31 608.87 561.67 585.27 3.53 3.67 3.60 9.39 12.01 10.70 
I1 x M1 216.77 258.00 237.38 697.00 631.60 664.30 3.60 3.60 3.60 8.74 10.57 9.66 
I1 x M2 239.07 294.77 266.92 727.93 675.80 701.87 3.77 3.60 3.68 9.19 11.57 10.38 
I1 x M3 297.73 349.83 323.78 868.87 775.47 822.17 3.93 3.73 3.83 9.10 12.74 10.92 
I1 x M4 258.50 319.73 289.12 803.80 748.00 775.90 3.60 3.77 3.68 8.87 12.22 10.55 
I1 x M5 272.10 329.57 300.83 814.40 766.20 790.30 3.73 3.90 3.82 8.99 12.24 10.62 
I1 x M6 301.40 361.13 331.26 917.27 784.33 850.80 3.87 3.83 3.85 8.50 12.27 10.39 
I1 x M7 330.23 386.17 358.20 942.93 824.67 883.80 4.00 3.93 3.97 9.77 13.14 11.46 
I1 x M8 289.77 340.63 315.20 867.87 769.27 818.57 3.70 3.83 3.77 8.77 12.17 10.47 
Management at same level of  irrigation                                                     
 S.Em.±    21.19 34.47 21.53 59.18 49.22 42.02 0.13 0.04 0.08 0.090 0.56 0.27 
CD at 5% 49.79 NS 42.66 NS NS NS NS NS NS 0.486 NS NS 
Irrigation at same level or different level of  management     
S.Em.±    13.93 19.64 11.80 46.18 48.55 34.00 0.10 0.06 0.07 0.151 0.51 0.29 
CD at 5% 55.24 NS 52.23 NS NS NS NS NS NS 0.465 NS NS 
Note: Pulse magic * (N -10%, P- 40%, PGR -20 ppm and micro nutrient 03 %).  Spray** At flowering and pod filling stage 
 
 
 
 
Table 2.   Seed yield, stalk yield and cost of cultivation of transplanted pigeonpea at harvest as influenced by irrigation levels, nipping 
and foliar nutritionmanagement practices 

Treatments Seed yield (kg ha-1) Harvest index (%) Cost of cultivation (Rs. ha-1) 
2016 2017 Pooled 2016 2017 Pooled 2016 2017 Pooled 

 
I0-No Irrigation  1,808 2,008 1,906 33.09 34.61 33.85 33844 39515 36680 
I1-Two irrigations at pre- flowering and pod filling stage 2,442 2,933 2,687 33.94 35.33 34.64 36844 42515 39680 
S.Em.± 67 95 67 0.11 0.99 0.55 - - - 
CD at 5% 437 624 437 0.70 NS NS - - - 
Management practices (M) 
M1-Control-Without nipping  1,572 1,889 1,731 32.88 33.58 33.23 32365 38036 35201 



 

 

M2-Nipping  1,743 2,165 1,954 32.81 34.51 33.66 33265 38936 36101 
M3-Nipping + 1% Pulse magic* spray ** 2,401 2,763 2,576 33.69 34.88 34.29 36765 42436 39601 
M4-Nipping +  2 % DAP spray **  2,113 2,294 2,203 33.66 35.57 34.62 34510 40181 37346 
M5-Nipping + 1  % 19 :19:19 NPK  spray ** 2,284 2,617 2,451 34.19 35.84 35.01 35365 41036 38201 
M6-Nipping + 1%  pulse magic* +2 % DAP Spray**  2,329 2,657 2,493 33.90 35.09 34.50 37010 42681 39846 
M7-Nipping +1% pulse magic* +1 % 19:19:19 NPK Spray**  2,407 2,815 2,611 33.56 35.51 34.53 37865 43536 40701 
M8- Nipping +2 % DAP  spray + 1 % 19:19:19 NPK Spray** 2,151 2,564 2,357 33.45 34.80 34.13 35610 41281 38446 
S.Em.± 79 98 60 0.29 0.81 0.41 - - - 
CD at 5% 230 286 174 0.84 NS NS - - - 
Interactions (I X M) 
Io x M1 1,217 1,488 1,352 32.47 32.39 32.43 30865 36536 33701 
Io x M2 1,362 1,709 1,535 32.05 34.63 33.34 31765 37436 34601 
Io x M3 2,154 2,416 2,274 33.58 34.77 34.18 35265 40936 38101 
Io x M4 1,928 1,745 1,837 33.14 35.47 34.31 33010 38681 35846 
Io x M5 2,149 2,305 2,227 34.19 35.44 34.81 33865 39536 36701 
Io x M6 1,978 2,103 2,041 33.49 34.07 33.78 35510 41181 38346 
Io x M7 1,878 2,197 2,037 32.75 35.36 34.05 36365 42036 39201 
Io x M8 1,797 2,100 1,948 33.05 34.77 33.91 34110 39781 36946 
I1 x M1 1,927 2,291 2,109 33.28 34.77 34.03 33865 39536 36701 
I1 x M2 2,125 2,620 2,373 33.56 34.39 33.98 34765 40436 37601 
I1 x M3 2,647 3,109 2,878 33.80 35.00 34.40 38265 43936 41101 
I1 x M4 2,298 2,842 2,570 34.18 35.68 34.93 36010 41681 38846 
I1 x M5 2,419 2,929 2,674 34.19 36.25 35.21 36865 42536 39701 
I1 x M6 2,679 3,210 2,945 34.31 36.11 35.21 38510 44181 41346 
I1 x M7 2,936 3,433 3,184 34.36 35.65 35.01 39365 45036 42201 
I1 x M8 2,505 3,028 2,766 33.85 34.83 34.34 37110 42781 39946 
Management at same level of  irrigation                                                 
 S.Em.±    188 269 189 0.30 2.81 1.56 - - - 
CD at 5% 443 NS 375 NS NS NS - - - 
Irrigation at same level or different level of  management 
S.Em±    124 161 104 0.40 1.46 0.78 - - - 
CD at 5% 491 NS 458 NS NS NS - - - 

 
Note: Pulse magic * (N -10%, P- 40%, PGR -20 ppm and micro nutrient 03 %).  Spray** At flowering and pod filling stage 
 
 
Table 3.  Economics of  transplanted pigeonpea as influenced by irrigation levels, nipping and foliar nutrition management practices 

Treatments Gross returns (Rs. ha-1) Net  returns (Rs. ha-1) B C Ratio 
2016 2016 2017 Pooled 2016 2017 Pooled 2016 2017 

Irrigation (I) 
I0-No Irrigation  91300 109422 100361 57455 69907 63681 2.69 2.76 2.72 
I1-Two irrigations at pre- flowering and pod filling stage 123309 159834 141572 86465 117318 101892 3.34 3.75 3.54 
S.Em.± 3363 5189 3568 3363 5189 3568 0.10 0.12 0.10 
CD at 5% 22033 33993 23375 22033 33993 23374 0.62 0.80 0.62 
Management practices (M) 
M1-Control-Without nipping  79380 102969 91174 47015 64933 55974 2.43 2.69 2.56 



 

 

M2-Nipping  88036 117973 103005 54771 79037 66904 2.63 3.01 2.82 
M3-Nipping + 1% Pulse magic* spray ** 121224 150556 135890 84459 108120 96290 3.29 3.54 3.41 
M4-Nipping +  2 % DAP spray **  106710 124994 115852 72200 84813 78507 3.09 3.09 3.09 
M5-Nipping + 1  % 19 :19:19 NPK  spray ** 115336 142640 128988 79971 101604 90788 3.26 3.47 3.36 
M6-Nipping + 1%  pulse magic* +2 % DAP Spray**  117603 144782 131192 80593 102101 91347 3.17 3.37 3.27 
M7-Nipping +1% pulse magic* +1 % 19:19:19 NPK Spray**  121531 153395 137463 83666 109859 96762 3.19 3.50 3.35 
M8- Nipping +2 % DAP  spray + 1 % 19:19:19 NPK Spray** 108617 139715 124166 73007 98434 85721 3.03 3.37 3.20 
S.Em.± 3986 5353 3143 3986 5353 3143 0.11 0.13 0.08 
CD at 5% 22033 15588 9152 11608 33993 9152 0.33 0.38 0.24 
Interactions (I X M) 
Io x M1 61454 81076 71265 30589 44540 37565 1.99 2.22 2.10 
Io x M2 68756 93149 80952 36991 55713 46352 2.17 2.49 2.33 
Io x M3 108797 131671 120234 73532 90735 82134 3.08 3.22 3.15 
Io x M4 97380 95111 96246 64370 56430 60400 2.95 2.46 2.70 
Io x M5 108528 125607 117067 74663 86071 80367 3.21 3.18 3.19 
Io x M6 99909 114616 107263 64399 73435 68917 2.81 2.78 2.80 
Io x M7 94822 119719 107271 58457 77683 68070 2.61 2.85 2.73 
Io x M8 90751 114428 102590 56641 74647 65644 2.66 2.88 2.77 
I1 x M1 97305 124861 111083 63440 85325 74383 2.87 3.16 3.02 
I1 x M2 107316 142798 125057 72551 102362 87456 3.09 3.53 3.31 
I1 x M3 133651 169441 151546 95386 125505 110446 3.49 3.85 3.67 
I1 x M4 116039 154878 135458 80029 113197 96613 3.22 3.72 3.47 
I1 x M5 122144 159673 140909 85279 117137 101208 3.31 3.75 3.53 
I1 x M6 135297 174948 155122 96787 130767 113777 3.52 3.96 3.73 
I1 x M7 148240 187070 167655 108875 142034 125454 3.77 4.15 3.96 
I1 x M8 126483 165001 145743 89373 122220 105797 3.41 3.86 3.63 
Management at same level of  irrigation                                                 
 S.Em.±    9512 14676 10092 9512 14676 10092 0.27 0.35 0.27 
CD at 5% 22348 NS 19804 22348 NS 19804 0.64 NS 0.52 
Irrigation at same level or different level of  management 
S.Em±    6255 8779 5479 6255 8779 5479 0.18 0.21 0.14 
CD at 5% 24794 NS 24410 24794 NS 24410 0.70 NS 0.65 
Note: Pulse magic * (N -10%, P- 40%, PGR -20 ppm and micro nutrient 03 %).  Spray** At flowering and pod filling stage 



 

 

 
Note : Io-No Irrigation,  I1-Two irrigations at pre- flowering and pod filling stage , M1-Control-Without nipping , M2-Nipping ,  

M3 -Nipping + 1% Pulse magic spray **, M4 -Nipping +  2 % DAP spray **, M5-Nipping + 1  % 19 :19:19 NPK  spray **, 
M6 - Nipping + 1%  pulse magic* +2 % DAP Spray**,  M7 -Nipping +1% pulse magic +1 % 19:19:19 NPK Spray** ,  
M8 Nipping +2 % DAP  spray + 1 % 19:19:19 NPK Spray** Spray** at flowering and pod filling stage 

 

Fig. 1: Seed yield and number of pods of transplanted pigeonpea as influenced by irrigation levels, nipping and foliar nutrition  management 
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Note: Io-No Irrigation,  I1-Two irrigations at pre- flowering and pod filling stage,  M1-Control-Without nipping , M2-Nipping ,  M3 -Nipping + 1% Pulse 

magic spray **, M4 -Nipping +  2 % DAP spray **, M5-Nipping + 1  % 19 :19:19 NPK  spray **, M6 - Nipping + 1%  pulse magic* +2 % DAP 

Spray**,  M7 -Nipping +1% pulse magic +1 % 19:19:19 NPK Spray** , M8 Nipping +2 % DAP  spray + 1 % 19:19:19 NPK Spray** 
 

Fig. 2: Economics of transplanted pigeonpeaas influenced by irrigation levels, nipping and foliar nutrition management in transplanted pigeonpea 
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