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ABSTRACT

A study was conducted for evaluation of different long duration and high yielding pigeonpea varieties in rainfed 
region of North Eastern Zone of Tamil Nadu to assess its drought and wilt disease tolerance. The field trials were 
conducted at Vellore district, Tamil Nadu during Kharif season 2017-18using improved varieties along with ruling 
verities as comparative check. The experimental plot was laid out in Randomized Block Design (RBD) and replicated 
in five times with the improved varieties of LRG 41, LRG 52 and CO-8 that are conferred for rainfed condition along 
withruling pigeonpea variety CO-7 as Farmers practices. During the study, the recommended dose of fertilizer (RDF) 
was applied as per crop production guide. The growth and yield attributes viz.,plant height (cm), number of primary 
and secondary branches per plant, number of pods per plant, seed yield (kg/ha), Stover yield (kg/ha)were recorded. 
The wilt disease caused by Fusarium udum Butler which is predominant yield limiting disease was also recorded. 
The results on field level performance the genotypes revealed that the pigeonpea CO 8 was recorded maximum plant 
height (184.2 cm), higher number of primary branches per plant (16.7), secondary branches per plant (29.5), number 
of pods per plant (279.8), minimum incidence (7.0 %) wilt disease with higher yield of 1290 kg/ha was gained. Based 
on the on farm trial results, it could be concluded that the long duration pigeonpea variety CO 8 was found to be 
better option for achieving higher productivity and profitability under the rainfed region of North Eastern Zone of 
Tamil Nadu.
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INTRODUCTION

Pigeonpea (Cajanus cajan) also known as arhar or tur or 
redgram is one of the most essential grain legumes in India 
with 90 % of global production confined within the 
country. It is largely cultivated and consumed in 
developing countries and this crop is widely grown in 
India. Pigeon peais the second most important pulse crop in 
India after chickpea. Pigeonpea occupies an area of around 
3.47 million hectares in India with a production of 2.77 
million tonnes which accounts for a productivity of 799 
Kg/ha. In Tamil Nadu the area under pigeonpea is about 
1.40 lakh hectares with a production of 1.20 lakh tons and 
the productivity is 864 Kg/ha, which is higher than the 

average national productivity, but lower than the 
productivity level of Uttar Pradesh (1134 Kg/ha), Haryana 
(1145 Kg/ha), Bihar (999 Kg/ha), Gujarat (952 Kg/ha) and 
Punjab (880 Kg/ha).

It also plays an important part in sustainable agriculture by 
enriching the soil through biological nitrogen fixation 
along with deep root system of this crop which makes it 
more suitable for its cultivation under rainfed conditions. 
Pigeonpea crop generally enhances soil fertility through 
leaf litter and biological nitrogen fixation (Udhayaet al., 
2015).The crophas ability to fix 41 to 250 kg ha of nitrogen 
throughsymbiotic association between the root nodules 
and aspecies of bacteria, Rhizobia (Kwame, 2003).The 
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observed low yield is as a result of use of poor quality long 
duration varieties, pests and diseases attack, poor crop 
management and low soil fertility. Traditional varieties of 
pigeonpea need about 6 to 9 months to mature, while the 
improved varieties developed can be harvested in 3-4 
months. Both long duration (180 days) and medium 
duration (130-140 days) genotypes are grown in Tamil 
Nadu under various cropping systems. Because of shorter 
growing period and low moisture in soil as well as high 
atmospheric temperature, the productivity is low. These 
abiotic stresses are further aggravated by biotic stresses 
like pod borers, wilt and sterility mosaic (Gurdip Singh and 
Livinder Khar Bhavan, 1998). In Vellore District, mostly 
farmers using available long duration varieties with yield 
of 450 kg/ha due to non-adoption of improved varieties and 
technologies. Wilt incidence also occurs higher in the 
farmers practice due to continuous cultivation of same 
variety. Among the diseases, wilt and sterility mosaic 
disease are the major constraint to pigeonpea production 
worldwide (Kannaiyan et al., 1984).  Recent surveys have 
indicated that major losses in the pigeonpea are due to wilts 
and losses varying from 0.2 to 100 per cent have been 
estimated in India (Gade, 2002). The wilt incidence of 
pigeon pea has been reported from 30 to 60% at flowering 
and crop maturity stages (Kannaiyan and Nene, 1981), 
however it can also cause yield losses up to 100% in 
susceptible cultivars (Kannaiyan et al., 1984; Reddy et al., 
1990; Okiror, 1999; Dhar et al., 2005). In these above 
limitations, present study was conducted with an objective 
to identify the suitable long duration and high yielding 
pigeonpea varieties under rain fed condition to confer wilt 
resistance. 

MATERIALS AND METHODS
On farm trails (OFTs) was conducted in the various farmers 
field of Vellore district, Tamil Nadu during Kharif season 
2017 - 2018. The soil type of the trial plot was red sandy 
loam with low organic carbon (0.4 %), available nitrogen 
227(kg/ha), available phosphors 8.4(kg/ha) and available 
potassium 172 (kg/ha). The experimental site received 842 
mm of the rainfall and 410 mm of rainfall received during 
the cropping period. The experimental plot was laid out in 
Randomized Block Design (RBD) and replicated in five 
times with improved varieties such as LRG 41, LRG 52 
and CO-8.The plant materials were obtained from the 
Department of pulses, TNAU, Coimbatore. The existing 
pigeonpea variety CO-7 used as farmers practices. The 
observations on growth and yield parameters were 
recorded in randomly selected plants. The seeds were 
treated with Trichoderma viride @ 4 g/ kg of seeds. 
Appropriate need based plant protection measures were 
taken up to control the pest and diseases following the 
recommended packages of practices as per the crop 
production guide (Anonymous, 2012). Each trial plot was 
conducted in 0.4 ha. Data were recorded on Plant height 

(cm), Number of primary branches/plant, Number of 
secondary branches/plant, Number of pods/plant, Seed 
yield (kg/ha), Stover yield(kg/ha) and harvest index. The 
periodical observations on growth and yield contributing 
characters of pigeonpea and wilt incidence percentage, 
economics of all the varieties were recorded. 

Data collection on wilt disease incidence: 
Data on wilt incidence (%) was recorded at seedling, 
flowering and maturity stage of the crop at each location. 
Cumulative incidence of all the three stages was calculated 
using the following formula:

Percentage of disease incidence
= No. of infected plants/Total no. of plants×100

Depending upon the range of wilt incidence, the test entries 
were categorized as resistant (<10.0% incidence), 
moderately resistant (10.1–20.0% incidence), susceptible 
(20.1–40.0% incidence), and highly susceptible (>40% 
incidence). Prior to analysis, the percentage data was 
arcsine transformed to make residual normal (Gomez and 
Gomez, 1984).

RESULT AND DISCUSSION
Effect of Pigeonpea varieties on growth parameters 
Growth and development in plants are importance of 
excellent direction of several developments operating at 
different growth stages of plant. The growth of pigeonpea 
influenced by various long duration varieties has been 
elucidated through the positive response on plant height. 
Among the different pigeonpea varieties CO-8 recorded 
significantly higher plant height (184.2), followed by LRG 
52 (172.5) and lowest plant height was recorded in CO-7 
(155.4). Primary branches per plant were significantly more 
in CO-8 (16.7) followed by LRG 52 (14.3). Secondary 
branches also recorded similar to primary branches in 
different pigeonpea varieties. This may be attributed due to 
the genetic variation of the different varieties. The reason 
may be attributed to their genetic variability, varietal 
difference and environmental adaptability. Similar results 
were also reported by Samant (2014).

Yield 
Among the different pigeonpea varieties evaluated 
significantly the highest seed yield of 1290 kg/ha were 
recorded in CO-8 variety followed by the LRG 52 variety 
1128kg/ha. This influence due to adoption of improved 
agricultural practices with long duration variety resulted 
more number of branches and pods per plant. The lowest 
yield of 842 kg/ha were recorded in farmer practices CO-7. 
Increase in seed yield was due to better synchronization of 
flowering resulted in higher number of pod set. The 
improvement in yield and yield attributing characters of 
pigeonpea by the application of growth retardants might be 
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owing to its positive effect on growth which in turn resulted 
in the development of higher yield attributing characters 
and ultimately increased seed yield (Kiran Kumar et al., 
2005).Khush (1996) noted that when same set of 

genotypes demonstrate differential flowering pattern due 
to environmental factors the earlier to flower usually takes 
longer time to fill pods and consequently produced higher 
grain yield.

Table 1: .Growth and yield parameters in different long duration pigeonpea varieties.

Varieties / 
Parameters branches/ plant branches/plant

Farmer practices 

CO-7 155.4 11.2 20.6 229.4

LRG 41 166.8 12.6 22.1 241.7

LRG 52 172.5 14.3 25.4 261.0

CO-8 184.2 16.7 29.5 279.8

SEd 6.8 1.27 2.4 9.4

CD (P=0.05) 15.1 2.79 4.9 21.0

Plant height (cm) No. of primary No. of secondary No. of Pods/ plant

Table 2: Wilt incidence (%) of long duration pigeonpea varieties in rainfed condition.

Varieties /  Seedling stage Flowering stage
Parameters category

Farmer practices 

CO-7 4.6 21.5 49.9 Highly susceptible

LRG 41 5.1 18.6 46.3 Highly susceptible

LRG 52 2.1 12.4 18.1 Moderately Resistant 

CO-8 1.6 4.5 7.1 Resistant 

SEd 0.08 1.31 3.80

CD (P=0.05) 0.21 2.72 8.13

Maturity stage Resistant

Wilt incidence
The sensitivity of the genotypes against wilt disease was 
observed in the field study and results are tabulated in 
Table2. The long duration variety Pigeon pea Co8 was 
conferred as resistant to wilt disease with the incidence of 
7.1% at maturity stage of the crop followed by LRG52 
which scored 18.1 % wilt incidence. The LRG 41 and Co7 
were highly susceptible and there is no significant 
variation on disease reaction. The seed ling stage of the 
crop of all the genotypes were shown less incidence,Our 
study focused on the effect of the genetic background 
(genotype) and the environments impact on the F. udum- 
pigeonpea interaction under rainfed condition.  Similar 

results were found by other studies; Shrama et al., (2016) 
stated that the lowest wilt incidence and high stability of 
resistance under diverse climatic conditions are essential 
for the establishment of a crop and sustainable production. 
Demisew (2010) reported that genetically improved 
varieties have better performance and higher degree of 
genetic potential for disease resistance than old varieties. 
Jimenes-Diaz et al., (1993) reported that the cultivation of 
resistant cultivars is the most effective and economical way 
for controlling the wilt disease. The pigeon pea variety Co8 
was shown resistance against new races of isolates; they 
may have multiple genes of resistance to this descriptive 
disease. 

Economics
Higher net income and minimum cost of cultivation are 
desirable parameter for getting maximum profitable in any 
cropping programme. Hence, economics of the treatment 
were worked out and tabulated in Table3. The results 

revealed that the data obtained from pigeonpea variety CO-
8 recorded the highest yield (1290kg/ha) with the highest 
economic return (Rs. 58,050). The maximum benefit cost 
ratio (2.9)was recorded in the variety CO-8 followed by 2.6 
from LRG 52. The pigeon pea variety namely LRG 52 gave 
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the second highest yield (1128 kg/ha) with net return (Rs. 
50,760). The existing variety Co7 recorded minimum grain 

yield of 842 kg/ha, net return Rs. 37,890 and benefit cost 
ratio 1.90.

Table 3: Effect of yield parameters and economics in different long duration pigeonpea varieties.

Varieties /  Seed yield
Parameters (kg/ha) (kg/ha)  cost ratio

Farmer practices 

CO-7 842 3037 0.28 37890 1.9

LRG 41 912 3409 0.27 41040 2.1

LRG 52 1128 3740 0.30 50760 2.6

CO-8 1290 4216 0.31 58050 2.9

SEd 52.3 98.0 0.01 - -

CD (P=0.05) 120.6 208.1 0.04 - -

Stover yield Harvest Index Net return (Rs.) Benefit

CONCLUSION
Based on the results, it was concluded that long duration 
pigeopea variety CO-8 recorded significantly higher 
growth, yield parameters and economics compared with 
other pigeopea varieties. Higher return and benefit cost 
ratio recorded in CO-8 and the farmers were satisfied with 
CO-8 due to its escaping from drought and flower drops 
capacity. Therefore CO-8 pigeonpea variety would be 
identified as a better variety for North eastern zone of 
Tamil Nadu.
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