Identification of Climate Smart Pigeon pea varieties for rainfed Alfisols of Telangana, India


ABSTRACT
Pigeon pea is considered an important crop in rainfed and dryland agriculture. It is the most prominent crop under rainfed Alfisols. The duration of variety is a big thing need to be focused on to get more profits in unpredictable rainfall situations. In this regard, the experiment was conducted to evaluate and identify climate-smart Pigeon pea varieties with high-yielding potential suitable for rainfed Alfisols of Telangana State. The study was executed with eight varieties of different maturity duration, replicated thrice in a randomised block design (RBD) for three consecutive years (kharif, 2017 to kharif, 2019). The pooled data revealed that mid-early duration (140-160 days) varieties viz., WRGe-96 (1336 kg ha-1, Rs. 76,668 ha-1 Rs. 45,913 ha-1 and 2.49), WRGe-97 (1271 kg ha-1, Rs. 72,740 ha-1, Rs. 42,312ha-1 and 2.39) and medium duration variety WRG-27 (1237 kg ha-1, Rs.70,742 ha-1 and Rs. 40,243 ha-1 and 2.32) performed better than that of other early (115-125 days) and medium duration (160-180 days) varieties group. Further, a few medium varieties were affected by prolonged dry spells during the terminal stages in the post-monsoon period, resulting in inferior yields. There is a highly positive correlation among the parameters. Cluster analysis showed that medium-duration varieties were similar and at par with mid-early duration varieties, and these were at par with early-duration cultivars.

Key words: Pigeon pea, seed yield, dry spells, rainfed conditions.






INTRODUCTION 
Rainfed agriculture in India supports nearly 55% of the gross cropped area and sustains the livelihoods of about 60% of farmers (Rao et al., 2015). Approximately 88% of the total pulse-growing area is under rainfed conditions, mostly on light-textured soils with low fertility and poor water-holding capacity. India, despite being the largest producer of pulses in the world, accounting for 33% of the global area and 25% of total production, is also the largest consumer of pulses. Pulses are predominantly cultivated on marginal to sub-marginal lands. Among several pulse crops grown in the country, pigeon pea ranks second in importance, next only to chickpea. India contributes nearly 90% of the world’s total pigeon pea production, with an area of 5.05 million hectares, production of 4.34 million tonnes, and a productivity of 859 kg ha⁻¹ (DES, 2023). Pigeon pea is an important pulse crop of dry land agriculture because of its ability to produce economic yield under limited moisture conditions (Muchhadiya et al., 2024). It improves soil fertility and benefits cereal crops through nitrogen fixation when they are intercropped or used in crop rotation (Amoako et al., 2023). In Telangana, pigeon pea is cultivated in 2.28 lakh hectares, producing 2.06 lakh tonnes, with a productivity of 903 kg ha⁻¹ (PJTAU Outlook report, 2022-23).
Pigeon pea [Cajanus cajan(L) Millsp.] is an important crop for small and marginal farmers living in tropical and sub-tropical regions across the world. It is an often-cross-pollinated crop (30-70%) that belongs to the Papilionaceae family (Sinha et al., 2023). Pigeon pea, being a deep-rooted and leguminous crop, tolerates drought and yields reasonably better with minimum inputs, even under unfavourable agro-ecological conditions (Saroj et al., 2015). It fixes atmospheric nitrogen, hence, demands less external N application (Zahran et al., 1999). Thus, it is considered an important crop in rainfed and dryland agriculture. The productivity of pigeon pea has remained low (600–700 kg ha⁻¹) over the years, primarily due to its cultivation under rainfed conditions, on marginal soils, and with minimal input use. However, the demand for pulses in general, and pigeon pea in particular, has been steadily rising, driven by population growth, dietary diversification, and increasing per-capita consumption.
To bridge the gap between domestic production and consumption, India has been importing significant quantities of pigeon pea, contributing substantially to the country’s pulse import bill. In recent years, India’s annual pulse imports have ranged between 2.5 and 3.0 million tonnes, with pigeon pea being one of the major components, mainly sourced from Myanmar, Tanzania, and Mozambique.
Hence, both the national and state governments have prioritised the expansion of pigeon pea cultivation by promoting high-yielding varieties with resistance to biotic and abiotic stresses, coupled with the adoption of improved agrotechnologies. For instance, under its new Agricultural Policy, the Government of Telangana has set a target to bring a substantial area under pigeon pea cultivation to enhance production, ensure self-sufficiency, and reduce dependence on imports. Among several challenges, lack of irrigation water in rainfed areas, occurrence of drought, especially prolonged mid-season or terminal dry spells, and cultivation of traditional low-yielding varieties with minimum inputs are the most important ones. Drought has been recognised as the most important abiotic stress under rainfed Agriculture. The severity of the damage caused by the drought is unpredictable as it is driven by several factors, including the rainfall pattern, moisture holding capacity of the soil and water losses through evapotranspiration (Anjum et al.,2011). It interferes with growth, nutrient and water relations, photosynthesis, assimilate partitioning, and ultimately causes a significant reduction in crop yields (Praba et al., 2009). The plant response to drought stress generally varies from species to species, depending on plant growth stage and other environmental factors (Demirevska et al., 2009). Most of the crops get affected by the late onset of monsoons followed by dry spells during critical crop growth periods,  which in turn severely affect yield (Duan et al., 2007). The critical stages of Pigeon pea include branching, flowering and pod filling, where moisture stress or dryspells leads to greater reduction in yield. The pigeonpea prefers a fairly moist and warm climate during the period of its vegetative growth. During the flowering and ripening stages of its growth, it requires bright sunny weather for the setting of fruits. Cloudy weather and excessive rainfall during flowering damage the crop to a great extent (Kumar et al., 2010). Erratic rainfall has a detrimental impact on crop productivity. Furthermore, in view of increasing demand for water from other sectors like domestic, industry and energy, it is highly difficult to provide irrigation for crops in rainfed zones. Hence, evaluation and identification of climate-smart varieties with drought escaping or resistance, high-yielding potential can help enhance the productivity of pigeon pea, which will in turn help in bridging the gap between demand and supply. The present study was undertaken to evaluate different maturity durations and high-yielding Pigeon pea varieties suitable for water starved rainfed region of Telangana. 

MATERIALS AND METHODS
Experimental details:
The field trial was conducted in the ‘C’ block of Agriculture Research Station (university), Tornala, Siddipet district, for three years (kharif, 2017 to kharif, 2019). It was laid out in a three-times-replicated randomised block design (RBD), consisting of eight varieties with three different maturity groups (early duration: 115-125 days; mid-early duration: 140-160 days; medium duration varieties: 160-180 days). The varieties viz., Durga (115-125 days), PRG- 176 (130-135 days); WRGe - 97 (140-160 days), WRGe - 96 (140-160 days), Maruthi (155-160 days), WRG-65 (160-180 days), WRG - 27 (180 days), and Aasha (170-180 days) replicated thrice. A plot size of 5.4 m x 4 m was followed, and the seeds were sown at a spacing of 90 cm x 20 cm. All the agronomic practices were followed as per the recommendations of PJTASU to raise a healthy crop. The data on growth and yield attributes, besides seed and stubble yield, were recorded at harvest. 
Statistical analysis:
The data was analysed statistically applying the analysis of variance technique for a randomised block design as suggested by Gomez and Gomez (1984). Critical difference for examining the treatment means for their significance was calculated at a 5 per cent level of probability (P = 0.05).
Chemical analysis:
Initial soil available N, P, and K were estimated using the alkaline permanganate method (Subbiah and Asija, 1956), Olsen’s method (Olsen et al., 1954) and the ammonium acetate method (Jackson, 1973), respectively. 
Agronomic data analysis:
	The harvest index was calculated by using the formula (Singh and Stoskopf, 1971). The net returns and B: C ratio were computed using the following formula.
Harvest Index (%) = Economic yield (kg ha-1) / Biological yield (kg ha-1) 
Net returns (Rs ha-1) = Gross returns (Rs ha-1) - Cost of cultivation (Rs ha-1)
B:C ratio = Gross returns (Rs ha-1) / Cost of cultivation (Rs ha-1)
Table: 1. Characteristic features of guar varieties used in the experiment
	S.No.
	Cultivar 
	Characteristic features

	1
	Durga
	It is short duration variety (115-125 days), grows erect with more branches and dark green leaves. Its medium-bold seeds. It is a promising kharif season variety having productivity of 1000-1250 kg/ha. With its earliness, this variety escapes from Helicoverpa damage as it flowers and pods before the dreaded pest peaks its activity. 

	2
	PRG-176
	The variety is of mid-early duration (130-135 days). Suitable for kharif season, preferable under low rainfall conditions and red sandy soils having productivity of 1500-2000 kg/ha. 

	3
	WRGe-96
	It is a mid-early duration variety (140-160 days). Suitable for both kharif and rabi season with a productivity of1000- 1250 kg/ha. Resistant to Fusarium wilt to some extent. Low incidence of Maruca attack.

	4
	WRGe-97
	It is a mid-early duration variety (140-160 days). Suitable for both kharif and rabi seasons with a productivity of 1000- 1250 kg/ha. Resistant to Fusarium wilt to some extent. Low incidence of Maruca attack.

	5
	Maruthi
	The variety is of mid-early duration (155-160 days), erect growing type with medium bold seed, suitable for kharif season, having productivity of 1750-2000 kg/ha.  Resistant to Fusarium wilt, advisable to cultivate on bunds of lowland rice.

	6
	WRG-65
	It is a medium-duration (160-180 days) variety, for both kharif and rabi season, with a productivity of2000-2500 kg/ha. Resistant to Fusarium wilt and Helicoverpa to some extent. Recommended for cultivation under black soils.

	7
	WRG-27
	The variety is of medium duration(180 days) type, tall growing. It consists of red flowers, green pods with dark brown strips, and seeds are brown in colour. Suitable for the kharif season, having productivity is about 1750-2000 kg/ha. resistant to Helicoverpa incidence to some extent.

	8
	Aasha
	The variety is of medium duration (170-180 days) variety, erect and bushy growing type produces bold seeds and are in brown colour. Suitable for kharif season having productivity of1750-2000 kg/ha. Resistant to Fusarium wilt and Sterility Mosaic Disease.




Fig 1. The annual rainfall and rainy days (2017-2019)
Table 2: Month-wise rainfall during crop period (kharif, 2017- kharif, 2019)
	S.No
	Month
	2017
	2018
	2019

	1
	June
	217.4
	60.5
	69.6

	2
	July
	138.6
	133.4
	269.0

	3
	August
	108.6
	268.4
	259.8

	4
	September
	72.0
	73.6
	233.4

	Total
	
	
	

	5
	October
	128.0
	-
	

	6
	November
	-
	-
	

	7
	December 
	-
	-
	

	
	
	
	
	

	8
	January 
	-
	20
	

	Total 
	664.6
	
	

	Normal Rainfall (mm)
	731.1
	
	

	Deviation (%)
	
	
	

	Rainy days 
	47
	
	

	
	128.0
	535.9
	

	
	664.0
	535.9
	895.3





Fig: 2. Graph showing the Stage of occurrence of dry spell during 2017-18
FIg: 3. Graph showing the Stage of occurrence of dry spell (2018-19)

Fig: 4. Graph showing the Stage of occurrence of dry spell (2019-20)
Dryspell (No.of days) vs stages 
DFF: Days to 50%flowering; DPM: Days to Physiological maturity
DS: Dry spell from 50% flowering to physiological maturity (No.of days)
Rainfall during crop period: During the year 2017, 664 mm of rainfall was received in 47 rainy days with a deviation of -15.6% from the normal rainfall, whereas during the year 2018, 535.9 mm of annual rainfall was received in 35 days, which deviated -31.9% from the normal rainfall. In the year 2019, the rainfall of 851.8 mm was received in 45 rainy days with +38% deviation from normal rainfall. Despite more deviation, the distribution was a bit normal. Hence, the cultivars yielded are acceptable under rainfed situations.
Dryspell (No.of days)
Kharif, 2017: The period of dry spells from Days to 50% flowering to Physiological maturity recorded as follows: Durga (2), PRG-176 (29), WRGe-96 (41), WRGe-97 (42), Maruthi (39), WRG-65 (43), WRG-27 (46) and Aasha (46)
Kharif, 2018: No. of dryspell days from Days to 50% flowering to Physiological maturity recorded as follows, Durga (18), PRG-176 (32), WRGe-96 (34), WRGe-97 (33), Maruthi (38), WRG-65 (38), WRG-27 (36) and Aasha (32)
Kharif, 2019: No. of dryspell days from Days to 50% flowering to Physiological maturity noted as follows, Durga (5), PRG-176 (21), WRGe-96 (33), WRGe-97 (26), Maruthi (39), WRG-65 (45), WRG-27 (49) and Aasha (51)
In spite of a less dry spell in Durga, the yield of less due to severe pest attack and the yield potential. Mid-early and a few of medium duration cultivar have yielded more. 



RESULTS AND DISCUSSIONS
Plant height, number of branches, number of pods and days to 50% flowering and physiological maturity varied signiﬁcantly with duration of cultivars (Table 1). Genotypes do differ with regard to their growth, expression, root characters, phytosynthetic efficiency and tolerance to moisture stress (Singh et al., 2018). 
During the year 2017: Of the tested varieties, highest plant height was observed in WRG-65 (236 cm) which was at par with WRGe-96 (225 m) and WRGe-97 (229 cm) and there was no significant difference was found among the treatments in more number of pods were observed in WRG-27 (289), WRGe-97 (277), WRGe-97 (258) and Aasha (238), these cultivars were recorded significantly more and on par in case of number of pods plant-1expect Durga. The Seed yield and straw yield were produced more with WRG-27 (1756 kg ha-1 and 3747 kg ha-1), which was on par with other varieties except PRG-176 and Durga.
During the year 2018, Higher plant height was observed in WRGe-97 (147 cm), which was superior to the other varieties. More and equal numbers of branches (34) were recorded in WRGe-96 and WRGe-97, and those genotypes were superior to others. More pods plant-1 were recorded in WRGe-96 (259), which was significantly superior to other cultivars. No significant difference has existed among the different varieties in the case of 100 seed weight. Higher seed yield was recorded in WRGe-96 (913 kg ha-1), which was on par with WRGe-97 (823 kg ha-1), Durga (781 kg ha-1) and WRG-27 (776 kg ha-1). The varieties, WRGe-96 and WRGe-97, have achieved the highest straw yield (1918 kg ha-1 and 1728 kg ha-1) among the different cultivars.
During the year 2019, among the tested entries, superior plant was noticed in WRG-65 (220 cm), WRGe-96 (218 cm), Aasha (217 cm), WRG-27 (215 cm) and Maruthi (214 cm); these were significantly superior over others. More branches per plant were attained by WRGe-96 (28), which was on par with WRGe-97 (27) and WRG-65 (26.5). The highest number of pods was recorded in WRGe-96 (160), which was at par with WRGe-97 (157), Durga (154), Maruthi (148) and WRG-27 (142). The variety, WRGe-96 (12g) secured the highest 100 seed weight (12.0g) among the tested entries, which was superior to the other. More seed yield was observed in WRGe -96 (1446 kg ha-1), which was significantly superior when compared to that of other cultivars. More straw yield was produced by WRGe -96 (3181 kg ha-1), which was on par with WRGe -97 (2816 kg ha-1) and WRG-65 (2673 kg ha-1).
Pooled data of three years (kharif, 2017- kharif, 2019): Of the eight tested varieties, the plant height was shown to be higher in variety Maruthi (197 cm), which was at par with WRG-27 (195 cm), and these were significantly superior to the other varieties. The plant height of medium and mid-early duration maturity cultivars was significantly higher compared to early duration varieties. Among the evaluated varieties, WRGe-97 (31) was observed with the highest number of branches, which was at par with WRGe-97 (30), and those were followed by WRG-65 (27), WRG-27 (27) and Maruthi (26). The variety Durgahas been reached Days to 50% flowering at 76 days, which was slight earlier compared to that of other varietiesViz., T2: PRG-176 (100 days), T3: WRGe-96 (109 days), WRGe-97 (106 days), T5: Maruthi (107 days), T6: WRG-65 (114 days), T7: WRG-27 (118 days) and T8: Aasha (119 days). At 115 days, Durgahas been reached it’s Physiological maturity, whereas others Viz., T2: PRG-176 (139 days), T3: WRGe-96 (150 days), WRGe-97 (147 days), T5: Maruthi (152 days), T6: WRG-65 (159 days), T7: WRG-27 (163 days) and T8: Aasha (165 days). Highest no of pods/ plant was obtained with WRGe-96 (226), and it was at par with WRGe-97 (223) and WRG-27 (214). Of the tested varieties, the highest 100 seed weight was obtained with WRGe-96 (11.7 g), which was at par with Maruthi (11.3 g), WRGe-97 (11.2 g) and WRG-27 (11.1 g).
Higher seed yield was obtained with WRGe-96 (1336 kg ha-1), which was on par with WRGe-97 (1271 kg ha-1) and WRG-27 (1237 kg/ha), and those were followed by Maruthi (1182 kg ha-1) and WRG-27 (1172 kg ha-1). Among the tested varieties, higher straw yield was obtained with WRGe-96 (2872 kgha-1), which was on par with WRGe-97 (2730 kg ha-1), and those were followed by Maruthi (1182 kgha-1), WRG-27 (1172 kgha-1) and WRG-65 (1172 kgha-1). The harvest index of all tested varieties did not significantly differ, except for two varieties (Durga and PRG-176). The pooled data over three years (Kharif, 2017-19) revealed that, though the cost of cultivation is higher with WRGe-96 (Rs. 30755ha-1, Rs. 76668ha-1, Rs. 45913 ha-1 and 2.49), WRGe-97 (Rs. 30428 ha-1, Rs.72740 ha-1, Rs.42312 ha-1 and 2.39) and WRG-27 (Rs. 30499 ha-1, Rs.70742 ha-1 and Rs.40243 ha-1 and 2.32).
It was noticed that Pigeon pea varieties have different yield attributes and yield levels according to their duration in the rainfed region (Dhanalakshmi et al, 2017). The changing climatic conditions have a major impact on rainfed crops, including pulses, a specially heat and moisture stress at the bloom stage, which can cause heavy yield losses through flower drop or pod damage (Siddique et al., 1999 and Basu et al., 2009). Mid-early duration (140-160 days) cultivars could escape terminal drought. While medium-duration varieties (160 -180 days) could not escape and were worse affected (160 -180 days). Though medium-duration varieties have put forth more branches and pod plant-1, they couldn’t give significantly higher yield than the mid-early group. Further, the rainfall was received only upto October at the experimental site. Hence, the medium-duration variety couldn't exhibit its full yield potential; such results were also reported by Venkatalakshmi et al. (2004).
Table 3: Correlation among the parameters 
	
	Plant height (cm)
	No. of branches plant -1
	No. of pods plant -1
	100 seed weight (g)
	Seed yield (kg ha -1)
	Straw yield
(kg ha -1)
	Days to 50% flowering (No. of days)
	Physiological maturity (No. of days)

	Plant height (cm)
	1
	
	
	
	
	
	
	

	No. of branches plant -1
	0.73
	1.00
	
	
	
	
	
	

	No. of pods plant -1
	0.88
	0.94
	1.00
	
	
	
	
	

	100 seed weight (g)
	0.67
	0.81
	0.85
	1.00
	
	
	
	

	Seed yield (kg ha -1)
	0.89
	0.93
	1.00
	0.87
	1.00
	
	
	

	Straw yield (kg ha -1)
	0.89
	0.92
	0.99
	0.88
	1.00
	1.00
	
	

	Days to 50% flowering (No. of days)
	0.94
	0.63
	0.80
	0.46
	0.80
	0.79
	1.00
	

	 Physiological maturity (No. of days)
	0.93
	0.60
	0.77
	0.42
	0.76
	0.75
	0.99
	1



Correlation: All the parameters were positively correlated with each other,  Days to 50% flowering (No. of days) was exhibiting highly positive correlation (0.99) with physiological maturity (No. of days) along with traw yield was also positively correlated with no. of pods per plant (0.99) followed by Days to 50% flowering (No. of days) with plant height (0.94), physiological maturity with plant height (0.93), seed yield with no. of branches plant -1 (0.93), straw yield with no. of branches plant -1 (0.92) were indicating high positive correlation.
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Fig 5: Dendrogram

Note: 1: T1: Durga, 2: T2: PRG-176, 3: T3: WRG-96, 4: T4: WRG-97, 5: T5:  Maruthi, 6: T6: WRG-65, 7: T7: WRG-27 and 8: T8: Aasha

Dendrogram: According to dendrogram studies, the following cultivars were categorised into different groups -
Group 1: Durga (110-120 days)
Group 2: PRG- 176 (130-140 days) and Aasha (160-180 days)
Group 3: WRGe - 97 (140-160 days) 
Group 4: Maruthi (140-160 days) and WRGe–65(160-180 days)
Group 5: WRGe - 96 (140-160 days) and WRGe - 27 (160-180 days)
Group 4 and Group 5 were similar, and at par with Group 3, these three were similar and on par with Group 2 and Group 1 also.
CONCLUSION
Mid-early duration (140-160 days) and a few medium duration group varieties (160-180 days) of Pigeon pea performed better than long duration group non rainfed Alfisols as compared to that of early duration varieties (duration). Though long dry spells affected all the varieties, the recovery percentage was higher in the mid-early duration group and a few of the medium duration group of varieties. Of all, the varieties WRGe-97 (154 days), WRGe-96 (153 days) and WRG-27 (172 days), due to considerably higher productivity and net income, could be considered as a better choice for water-scarce rainfed regions of Telangana. 
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Table 4: Growth, yield attributes and yield of different Pigeon pea varieties under rainfed condition (kharif, 2017-kharif, 2019)

	Treatments
	Plant height (cm)
	No.of branches plant -1
	No.of pods  plant -1
	100 seed weight (g)
	Seed yield (kgha -1)
	Straw yield (kgha -1)

	
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20

	T1: Durga
	99
	16.9
	15.1
	16.9
	15.1
	20.2
	116
	125
	154
	9.2
	10.5
	10.8
	706
	781
	587
	1504
	1639
	1479

	T2:PRG-176
	179
	17.6
	15.7
	17.6
	15.7
	21.9
	196
	194
	127
	11.0
	10.8
	10.9
	1447
	676
	787
	3085
	1420
	1947

	T3:WRG-96
	225
	17.3
	34.0
	17.3
	34.0
	28.0
	258
	259
	160
	12.0
	11.0
	12.0
	1648
	913
	1446
	3515
	1918
	3181

	T4:WRG-97
	229
	19.6
	34.0
	19.6
	34.0
	27.2
	277
	234
	157
	11.3
	11.3
	11.3
	1709
	823
	1280
	3646
	1728
	2816

	T5: Maruthi
	204
	20.3
	25.3
	20.3
	25.3
	25.3
	230
	228
	148
	12.1
	11.1
	11.2
	1609
	722
	1215
	3436
	1516
	2673

	T6:WRG-65
	236
	22.1
	25.3
	22.1
	25.3
	26.5
	245
	233
	124
	11.4
	11.2
	11.0
	1694
	566
	1257
	3617
	1188
	2765

	T7:WRG-27
	211
	21.7
	26.3
	21.7
	26.3
	24.0
	289
	212
	142
	11.4
	10.6
	10.9
	1756
	776
	1180
	3747
	1629
	2596

	T8: Aasha
	205
	20.9
	21.3
	20.9
	21.3
	23.9
	238
	218
	126
	10.8
	10.4
	10.8
	1619
	519
	1120
	3457
	1089
	2464

	CD
(P=0.05%)
	21
	1.9
	5.6
	1.9
	5.6
	1.5
	52
	8.1
	21
	1.3
	NS
	0.5
	200
	188
	62
	421
	137
	414



Table 5: Economics of different Pigeon pea varieties under rainfed condition (Pooled data of kharif, 2017-kharif, 2019)

	Treatments
	Cost of cultivation (Rs./ha)
	Gross returns (Rs./ha)
	Net returns (Rs./ha)
	Benefit cost ratio

	
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20
	2017-18
	2018-19
	2019-20

	T1: Durga
	28505
	28650
	29305
	40477
	45057
	39719
	11972
	16407
	9199
	1.42
	1.57
	1.30

	T2:PRG-176
	30025
	28736
	30825
	80862
	39040
	52311
	50836
	10304
	21353
	2.69
	1.36
	1.69

	T3:WRG-96
	30657
	30150
	31457
	91816
	52722
	85465
	61159
	22572
	54008
	2.99
	1.75
	2.72

	T4:WRG-97
	30230
	30025
	31030
	95141
	47438
	75642
	64911
	17413
	44612
	3.15
	1.58
	2.44

	T5: Maruthi
	30561
	29089
	31361
	89691
	41616
	71810
	59130
	12527
	40449
	2.93
	1.43
	2.29

	T6:WRG-65
	30943
	28720
	31743
	94323
	32676
	74270
	63380
	3956
	42527
	3.05
	1.14
	2.34

	T7:WRG-27
	30840
	29016
	31640
	97702
	44791
	69732
	66862
	15775
	38092
	3.17
	1.54
	2.20

	T8: Aasha
	30495
	28744
	31295
	90235
	29925
	66190
	59741
	1181
	34895
	2.96
	1.04
	2.12



Table 6: Growth, yield attributes and yield of different Pigeon pea varieties under rainfed condition (Pooled data of kharif, 2017-kharif, 2019)
	Treatment
	Plant height (cm)
	DFF (No.of days)
	PM (No.of days)
	No.of branches plant -1
	No.of pods  plant -1
	100 seed weight (g)
	Seed yield (kg ha -1)
	Straw yield (kg ha -1)
	Harvest index (%)
	Cost of cultivation
(Rs
 ha -1)
	Gross returns (Rs ha -1)
	Net returns
(Rs ha -1)
	Benefit cost ratio

	Early - duration varieties 
	
	
	
	

	T1: Durga
	101
	76
	115
	19.1
	132
	10.2
	691
	1541
	30.9
	29225
	41751
	12526
	1.43

	T2:PRG-176
	161
	100
	139
	20.3
	172
	10.7
	970
	2151
	31.0
	29906
	57404
	27498
	1.92

	Mid- early duration varieties 
	
	
	
	

	T3:WRGE-96
	184
	109
	150
	30.0
	226
	11.7
	1336
	2872
	31.8
	30755
	76668
	45913
	2.49

	T4:WRGE-97
	181
	106
	147
	31.2
	223
	11.2
	1271
	2730
	31.8
	30428
	72740
	42312
	2.39

	T5: Maruthi
	197
	107
	152
	26.4
	202
	11.3
	1182
	2542
	31.8
	30337
	67706
	37369
	2.23

	Medium duration varieties
	
	
	
	

	T6:WRG-65
	186
	114
	159
	27.4
	201
	10.8
	1172
	2523
	31.7
	30469
	67090
	36621
	2.20

	T7:WRG-27
	195
	118
	163
	27.3
	214
	11.1
	1237
	2657
	31.8
	30499
	70742
	40243
	2.32

	T6:WRG-65
	187
	119
	165
	24.4
	194
	10.5
	1086
	2337
	31.8
	30178
	62117
	31939
	2.06

	CD (p=0.05)
	10
	11.5
	11.1
	2.6
	21
	0.6
	99
	211
	0.4
	
	
	
	

	SEm(±)
	3.3
	3.8
	3.6
	0.2
	6.9
	0.2
	33
	69
	1.3
	
	
	
	



kharif, 2018
DFF	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	73	77	81	83	93	105	107	106	DPM	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	101	115	118	119	130	145	143	138	DS	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	18	32	34	33	38	38	36	32	





kharif, 2019
DFF	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	88	105	115	109	116	122	126	128	DPM	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	131	148	160	153	166	172	176	180	DS	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	5	21	33	26	39	45	49	51	





Rainfall pattern
Rainy days	2017	2018	2019	47	35	53	Actual Rainfall (mm)	2017	2018	2019	664	535.9	1024.9000000000001	Year

No.of Rainy days

Actual Rainfall (mm)


kharif, 2017
DFF	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	68	107	123	118	112	115	120	118	DPM	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	106	147	164	160	157	161	165	165	DS	
DURGA	PRG 176	WRG 96	WRG 97	 MARUTHI	WRG 65	WRG 27	AASHA	2	29	41	42	39	43	46	46	
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