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Research Article



Evaluation of native and collected Germplasm for earliness Seed traits and resistance to rust, CMV and leaf spot in Cowpea [Vigna unguiculata (L.) Walp]. K Sanjeev. Deshpand, B.R.Patil, P. M. Salimath , J.M. Nidagundi and S. Karthigeyan



Abstract In the present study, 225 germplasm collections of cowpea including local types were evaluated in augmented design along with C152 (check) for high test weight, desirable seed and pod features, earliness and resistance to Cowpea rust (Uromyces vignae), Cowpea Mosaic Virus (CMV) and Cercospora leaf spot for two years ( kharif 2008 and kharif 2009) at Dharwad. The results of the investigation revealed that fifteen of the accessions showed bold seeds (test weight > 10g). Accession number IC202932 and IC247435 showed extra bold seeds (test weight >14g) and also bold pods. About 15 germplasm accessions were found to be highly resistant to rust; 10 accessions displayed HR reaction to CMV and about 5 accessions showed highly resistant reaction against leafspot. With respect to Multiple Disease Resistance, accession numbers IC201095, IC257406, IC257435 showed highly resistant reaction against leaf spot and CMV and accessions IC257410 and IC214753 showed resistance against rust and leaf spot. Some of the accessions identified against earliness are IC201087, IC201099, IC202707and IC202709 (68-75 days maturity). Such of the superior germplasm lines identified for earliness, multiple disease resistance, bold seed (100 seed weight > 12g) and desirable seed features would be further useful in Cowpea breeding program as parents.



Introduction: Of the 90 million populations added each year, more than 95% are born in the developing countries. Asia's growth of 58 million pa is the largest; Africa's of 2.9%, is the steepest. "Man cannot live by bread alone"... we need beans and lentils too! While cereal production worldwide has largely kept pace with population growth, figures from FAO suggest that the production of grain legumes has scarcely increased over the past three decades. Legumes are important because they provide essential protein and vitamins, complementing starchy staple foods. They are especially important for low-income consumers in developing countries who do not normally have access to animal proteins. In this context, Cowpea is one of the most ancient crops known to man and is a major staple crop in Africa. It has also significant production in Brazil, Haiti, India, Myanmar, Sri Lanka, Australia, and the USA. As it contains high protein content as well as vitamins and minerals, this legume plays an Department of Genetics and Plant Breeding, UAS, Dharwad



important role in human consumption and animal feeding. It is consumed as dry seeds, fresh green pods and/or leaves. Broadly it is well adapted and highly variable crop, cultivated around the world and considered to be more tolerant to drought than soybean and better adapted to sandy soils. In Africa, it is estimated that over 200 million people consume cowpea daily. Worldwide, cowpea is cultivated on a total area of over 10.5 million hectares, with a total production of 3.9 million tons. In the African context, Seventeen countries have substantial dependence on cowpea (black eye pea or Southern pea, Vigna unguiculata) viz., Mali, Togo, Benin, Niger, Nigeria, Chad and Cameroon in the northwest area of this region, Angola and Democratic Republic of Congo in the west, and Ethiopia, Somalia, Uganda, Rwanda, Burundi, Tanzania, Malawi, Mozambique, Zimbabwe, and South Africa in the east and south. The combined land area is 30% greater than that of the United States and the combined population is 39% greater than the U.S. population. The percentage of 5-year-old children who are underweight ranges from 14% to 48%.. Combination of bean or cowpea with maize is necessary to provide a good nutritional balance.
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Maize has been subject to intensive efforts in genetic improvement. But Cowpea and Bean have not. In Asia, Cowpea is the third most important legume after groundnut (Arachis hypogaea L.) and black gram (Vigna mungo L.) (Singh and Emechebe, 1997). In India It has been broadly and independently cultivated throughout Southern Indian regions. In addition, it is of relevant socio-economic importance for the family farming system. Cowpea is widely adapted to semi arid parts of Karnataka, Tamil Nadu, Central, Western, and Southern regions of the country. In many traditional farming systems, cowpea is intercropped mainly with cereals and root crops. In the Indian soils, Cowpea has several agronomic advantages including drought tolerance, high nutritional value and ability to produce some yield in soils that are too poor for cultivation of other more favored species, such as common beans and ground nuts. Cowpea supplies soil nitrogen for other crops by fixing atmospheric nitrogen through symbiosis with Rhizobium bacteria and is therefore beneficial in intercropping and crop rotations. Despite the importance of Cowpea as a food legume in traditional farming systems, Major constraints to be addressed in Cowpea are diseases: Cowpea rust, Mosaic, Cercospora leafspot, Common bacterial blight, Anthracnose, Viruses:potyviruses and Insects: Maruca podborer, cowpea aphids, Ophiomyia bean fly or stem maggot, Parasitic weed: Striga, Nematodes: root-knot nematodes. Although, considerable progress has been made, through conventional genetics and breeding, on cowpea improvement over the decades with respect to resistance to most of these stress factors (Singh, and Emechebe, 1997), however, the problem of Cowpea rust and Cowpea Virus diseases are gaining upperhand every year in light with the climate change and insect pests in Cowpea (Vigna unguiculata L. Walp.) still remains largely unresolved. Further, morphological characterisation of available Indian Cowpea germplasm for its alternate uses as a Vegetable (using entire pods) and identification of landraces having extra large sized seeds with high protein for nutritional enrichment as a value added product in the diet of rural folk and simultaneously resistant to multiple important diseases in the area like Cowpea rust Uromyces phaseoli var. vignae and Cowpea Mosaic virus is required. Further, some of the native landraces in cowpea that are fairly drought tolerant need to be carefully evaluated and characterized. Such of the novel germplasm available in the Indian Cowpea for Multiple traits viz., quality, drought tolerant and disease resistant finds significance to be used as parents by Cowpea Breeders to introgress the multiple traits in the high



yielding back ground, to be released as potential varieties in Cowpea by introgression breeding. Further, some of the native landraces that are high yielding as well as bold could be tested across the region for their performance and adaptability. In this regard, a study was undertaken during kharif 2008 and Kharif 2009 to evaluate the available germplasm of Indian Cowpea and identify some of the potential germplasms for yield per se, high test weight (> 14 g) and also showing resistance to Cowpea rust (Uromyces phaseoli var. vignae), Cowpea Mosaic Virus (CMV) and Cercospora leafspot. Material and Methods : The material for the study consisted of 225 Cowpea accessions comprising of local land races, germplasm procured from NBPGR and local collections. All the genetic material was sown successively during Kharif 2008 and Kharif 2009 in Augmented design (Aug. design 2) with popular check C152 repeating after every 10 germplasm lines throughout the experiment laid out. Observations were recorded for the following traits: 1. Days to 50% flowering and Days to maturity 2. Test weight (100 seed weight in grams) 3. Seed yield per plant (in grams) 4. Scoring for Cowpea rust, CMV and Cercospora leaf spot for two seasons (kharif 2008 and kharif 2009). Results and Discussion: With respect to resistance reaction towards Cowpea rust (Uromyces phaseoli var. vignae), among the 225 germplasm accessions of Cowpea being evaluated, 36 accessions displayed fair amount of resistance (Table 1). Again, out of these, the accessions viz., IC206240, IC214834, IC214835, IC219871, land races Guntur local and Bellary local (white) displayed immune reaction towards Cowpea rust over the two years (Kharif 2008 and Kharif 2009). The check variety C152 was highly susceptible to the rust disease. Similar kind of resistant reaction of germplasm accessions were reported by (Uma and Salimath, 2003; Lesly, 2005). Such of the highly resistant and immune genotypes reported in the present study finds much importance to be used as non recurrent parent in back cross breeding program for resistance against Cowpea rust to evolve highly resistant varieties in high yielding back ground since the disease accounts for 40-60% yield loss in Cowpea and particularly in the North Karnataka region, the yield loss amounts to 80% in severe conditions. Marker assisted backcross breeding will help in this direction to use the immune landraces like Bellary local, IC214835, IC219871 as one of the
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extreme parents for resistance along with the highly susceptible check variety C152. Likewise, with respect to Cercospora leafspot, among the 225 genotypes tested in two consecutive years (Kharif 2008 and Kharif 2009), 42 entries registered resistant reaction, of which the accessions viz., IC 257420, IC 27502, IC 91556, IC 198330, IC 202797, IC 219574, Bellary local (white), Guntur local, IC 202791 were completely immune (Table 2). However, the check variety C152 exhibited moderate level of resistance. These resistant germplasm lines could be further exploited in disease resistant breeding against Cercospora leaf spot that amounts to averagely 20% yield loss in Cowpea. Cowpea Mosaic virus (CMV) is yet another important disease in Cowpea that causes an average yield loss of 15%. It causes yellowing of green leaves or mosaic symptoms and in severe conditions amounts to 100% yield loss. In the present investigation, the accessions viz., IC 202786, IC 202809 and Bellary local white showed immune reaction against CMV and the accessions IC 198342, IC 198361, IC 202743 displayed resistance, While, the Check C152 was moderately resistant to CMV (Table 3). These novel resistant lines are of immense important to incorporate stable resistance against CMV in a highly susceptible but otherwise a determinate, early and high yielding variety like GC3 in Cowpea. Similar kind of evaluation and identification of resistant sources has been attempted by Sarvamangala (2005). Further, any genotype with resistance to two or more diseases will be of great importance in developing varieties with multiple disease resistance in a short time. In this direction an attempt was made to identify a multiple disease resistant variety by screening against Rust, Leaf spot and CMV simultaneously over two seasons (Kharif 2008 and Kharif 2009). As a result, some of the potential and novel Cowpea genotypes were identified and selected for Multiple disease resistance viz., IC 257410, IC257410 and IC214753 (for resistance against Rust and Leaf spot); IC201095, IC257406, IC257435 (for resistance against Leaf spot and CMV); IC202795 (immune to Rust and Leaf spot), IC202743, IC202786 (immune to Rust and CMV) and a novel land race bellary local (immune to Rust, Leaf spot and CMV) (Table 4). In the present study, among the total 225 germplasm lines evaluated in the augmented design over two years (Kharif 2008 and Kharif 2009), nineteen accessions with significantly high test weight (more than 10g) and single plant yield (more than 12g) compared to check variety C152 were identified



(Table 5). Significantly highest values for test weight and single plant seed yield (g) were recorded for the genotypes IC 257445 (16.05g, 23.40g), IC247435 (14.27g, 15.80g), IC202932 (16.40g, 25.15g), Guntur local (23.10g, 15.30g), respectively compared to check variety C152 (8.38g, 9.70g). These potential landraces and germplasm lines could be effectively used as parents to evolve new bold seeded varieties (test weight > 10g) with higher yield perse and also finds importance to be released directly as varieties after testing their potentiality and adaptation under Multi-location trials. Uma (2001) also proposed that productivity in Cowpea could be improved by using some novel genotypes for yield and related traits Breeding for earliness is yet another important breeding objective in Cowpea. In the present investigation, 24 accessions were found to be significantly early compared the check variety C152 (81.5 days) (Table 6). Sarvamangala (2005) also observed some early types in Cowpea averagely ranging from 71-78 days maturity. Some of the extra early accessions were recovered in the present investigation viz., IC201087 (69.50 days), IC202707 (68 days), IC201079(69 days), IC202730 (69 days), IC249133 (69.5 days), IC249140 (69 days), Kadapa white (67 days), IC249594 (68 days), krishnagiri local (70.5 days). Incidentally, all these extra early types were erect to semi erect types and exhibited determinate growth habit, uniform maturity. Such of these extra early semi-erect to erect genotypes are of immense important to suit the possibility mechanical harvesting and also very much amenable in Intercropping and Multiple cropping systems like Paddy fallows. In the North Karnataka region, particularly in the Nippani area of Belgaum district, Tobacco is being cultivated from August middle onwards. Hence, the farmers need an alternative short duration Pulse crop to be cultivated from June till August. In this regard, the extra early determinate Cowpea genotypes are best suited. The above extra early genotypes would thus be very useful in breeding early, determinate varieties in Cowpea suited to Multiple cropping systems, as well as in Paddy fallows where the Cowpea crop is grown in receding moisture situations immediately after the main crop of Paddy in different Paddy growing regions of Karnataka.



References: Lesly, W. D. 2005. Characterisation and Evaluation of Cowpea [Vigna unguiculata (L.) Walp.] germplasm. M.Sc. thesis. University of Agricultural Sciences, Dharwad
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Table 1: Promising germplasm lines showing resistant reaction towards Cowpea rust (Uromyces phaseoli var. vignae) Sl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37



Germplasm accessions / Local Land races IC 202786 IC 199701 IC201079 IC201087 IC206240 IC208618 IC214752 IC214834 IC214835 IC219871 IC243486 IC243501 IC202824 IC219550 IC15567 IC202705 IC202710 IC202743 IC202795 IC202867 IC202872 IC204103 IC214751 IC214836 IC215015 IC243353 IC249593 IC249132 IC202709 IC202825 IC202823 Farmers’ selection Bellary local (white) Krishnagiri local Ranebennur local Guntur local C152



Kharif 2008 5 6 4 8 0 5 5 0 0 0 5 5 5 4 10 5 8 11 12 15 5 20 5 5 5 10 10 5 10 20 5 90 0 4 12 0 80



% Incidence Kharif 2009 4 5 4 8 0 4 5 0 0 0 4 5 5 4 12 4 10 10 10 14 4 18 5 4 5 12 11 5 12 21 4 85 0 5 11 0 85



Average



Score



Reaction



4.5 5.5 4 8 0 4.5 5 0 0 0 4.5 5 5 4 11 4.5 9 10.5 11 14.5 4.5 19 5 4.5 5 11 10.5 5 11 20.5 4.5 87.5 0 4.5 11.5 0 82.5



1 1 1 1 0 1 1 0 0 0 1 1 1 1 3 1 1 3 3 3 1 3 1 1 1 3 3 1 3 3 1 9 0 1 3 0 9



R R R R I R R I I I R R R R MR R R MR MR MR R MR R R R MR MR R MR MR R S I R MR I S



I: Immune ; R: Resistant ; MR: Moderately resistant; S: Susceptible
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Table 2: Promising germplasm lines showing resistant reaction towards Cercospora leaf spot in Cowpea [Vigna unguiculata (L.) Walp] Sl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43



Germplasm accessions/Local Land races IC 257411 IC 257413 IC 257416 IC 257420 IC 257422 IC 257437 IC 257447 IC 97767 IC 97787 IC 97806 IC 97830 IC 97834 IC 97838 IC 27502 IC 91556 IC 198323 IC 198330 IC 198333 IC 202791 IC 202792 IC 202795 IC 202797 IC 202799 IC 202800 IC 202821 IC 202860 IC 202881 IC 219574 IC 257410 IC 198321 IC 198329 IC 199701 IC 198349 IC 202711 IC 202789 IC 202827 IC 214753 IC 257441 Tirupati (white) Kundagol local Bellary local (white) Guntur local C152 (Check)



Kharif 2008 4 3 2 1 4 2 4 5 2 3 2 4 2 1 0 2 0 2 0 1 1 0 4 2 1 4 3 0 8 10 12 14 12 14 14 14 14 12 14 12 0 0 20



% Incidence Kharif 2009 5 4 2 1 4 3 4 2 4 4 4 3 3 2 0 3 0 5 0 2 3 0 5 2 2 3 5 0 10 15 12 12 14 14 12 12 11 13 12 16 0 0 22



Average



Score



Reaction



4.5 3.5 2 1 4 2.5 4 3.5 3 3.5 3 3.5 2.5 1.5 0 2.5 0 3.5 0 1.5 2 0 4.5 2 1.5 3.5 4 0 9 12.5 12 13 13 14 13 13 12.5 12.5 13 14 0 0 21



1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 0 2 2 2 2 2 2 2 2 2 2 2 2 0 0 3



R R R R R R R R R R R R R R I R I R I R R R R R R R R I MR MR MR MR MR MR MR MR MR MR MR MR I I MS



I: Immune ; R: Resistant ; MR: Moderately resistant ; MS: Moderately susceptible
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Table 3: Promising germplasm lines showing resistant reaction towards Cowpea Mosaic Virus (CMV) Sl. No.



Germplasm accessions/Local Land races IC 202786 IC 202809 IC 198342 IC 198361 IC 202743 Kadapa black Bellary local white Farmers’ selection C152 (Check)



1 2 3 4 5 6 7 8 9



% Incidence Kharif 2008



Kharif 2009



Average



Score



Reaction



0 0 4 4 2 8 0 10 10



0 0 3 5 4 10 0 12 14



0 0 3.5 4.5 3 9 0 11 12



I I II II II III I III III



I I R R R MR I MR MR



I: Immune ; R: Resistant ; MR: Moderately resistant ; MS: Moderately susceptible



Table 4: Promising germplasm lines showing multiple disease resistance Sl. No.



Germplasm accessions /Local Land races



Rust and Leaf spot



Rust and CMV



Leaf spot and CMV



Rust, Leaf spot and CMV



1 2 3 4 5 6. 7. 8. 9. 10. 11.



IC 257410 IC202795 IC202743 IC202786 IC201095 IC257406 IC257435 IC257410 IC214753 Bellary (local white) C152 (Check)



R I R R I -



I I I -



R R R I -



I -



I: Immune ; R: Resistant
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Table 5: Promising germplasm lines with respect to test weight (g) and yield perse in Cowpea [Vigna unguiculata (L.) Walp] Sl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Germplasm accessions/Local Land races IC 257413 IC 214751 IC 214757 IC 253275 IC 257435 IC 257438 IC 257445 IC 257446 IC 259064 IC202932 IC247435 IC 97830 IC 198359 IC 201099 IC 249586 Bellarylocal (white) Ranebennur local Guntur local Kadapa (black) C152 (Check) CD@5% CV



Kharif 2008 12.30 12.05 12.20 12.17 12.60 12.10 15.90 12.67 12.30 14.13 16.20 11.98 11.95 11.85 12.00 12.40 12.20 24.20 14.20 8.25 2.80 7.85



Test weight (g) Kharif Average 2009 12.50 12.40 12.20 12.13 12.40 12.30 11.75 11.96 12.80 12.70 12.00 12.05 16.20 16.05 12.80 12.74 12.40 12.35 14.40 14.27 16.40 16.30 12.20 12.09 12.00 11.98 12.10 11.98 12.10 12.05 13.20 12.80 12.40 12.30 22.0 23.10 13.40 13.80 8.50 8.38 2.74 2.42 8.60 6.85



Single plant yield (g) Kharif Kharif Average 2008 2009 16.20 18.20 17.20 14.25 14.40 14.33 15.20 15.50 15.35 13.20 14.10 13.65 14.20 15.50 14.85 12.40 12.60 12.50 22.20 24.60 23.40 15.20 15.60 15.40 14.20 13.60 13.90 16.20 15.40 15.80 24.20 26.10 25.15 14.10 13.20 13.65 12.40 12.60 12.50 15.20 14.60 14.90 15.40 16.20 15.80 18.20 19.60 18.90 16.20 18.10 17.15 14.20 16.40 15.30 16.20 15.40 15.80 9.60 9.80 09.70 3.82 4.10 3.60 15.94 16.40 13.46
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Table 6: Early and Extra early germplasm lines in Cowpea [Vigna unguiculata (L.) Walp] Sl. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25



Germplasm accessions/ Local Land races IC201087 IC201099 IC202707 IC202709 IC201079 IC202718 IC202720 IC202730 IC202743 IC202778 IC202779 IC201099 IC198335 IC202873 IC249133 IC249140 IC249141 IC249583 IC249593 IC249594 IC253181 IC253255 Krisnagiri local Kadapa white C152 (Check) CD@5% CV



Kharif 2008 69 72 68 72 68 73 74 68 70 75 74 71 75 72 69 68 72 70 72 66 74 74 70 68 81 7.6 16.8



Days to maturity Kharif 2009 70 71 68 71 70 75 75 70 71 72 71 75 76 70 70 70 74 71 76 70 72 73 71 66 82 8.2 18.5



Average 69.50 71.50 68.0 71.5 69.0 74.0 74.5 69.0 70.5 72.5 72.5 73.0 75.5 71.0 69.5 69.0 73.0 70.5 74.0 68.0 73.0 73.5 70.5 67.0 81.50 7.4 17.6
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