Print ISSN : 0972-8813

. - 2021
-ISSN - 2582-2780 [Vol. 19(3), September-December, 2021]

Pantnagar Journal of Research

(Formerly International Journal of Basic and
Applied Agricultural Research ISSN : 2349-8765)




ADVISORYBOARD

Patron

Dr. Tej Partap, Vice-Chancellor, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Members

Dr. A.S. Nain, Ph.D., Director Research, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. A K. Sharma, Ph.D., Director, Extension Education, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. S.K. Kashyap, Ph.D., Dean, College of Agriculture, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. N.S. Jadon, Ph.D., Dean, College of Veterinary & Animal Sciences, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. K.P. Raverkar, Ph.D., Dean, College of Post Graduate Studies, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Sandeep Arora, Ph.D., Dean, College of Basic Sciences & Humanities, G.B. Pant University of Agri. & Tech., Pantnagar, India
Dr. Alaknanda Ashok, Ph.D., Dean, College of Technology, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. Alka Goel, Ph.D., Dean, College of Home Science, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr.R.S. Chauhan, Ph.D., Dean, College of Fisheries, G.B. Pant University of Agri. & Tech., Pantnagar, India

Dr. R.S. Jadaun,Ph.D., Dean, College of Agribusiness Management, G.B. Pant University of Agri. & Tech., Pantnagar, India

EDITORIALBOARD

Members

Prof. A K. Misra, Ph.D., Chairman, Agricultural Scientists Recruitment Board, Krishi Anusandhan Bhavan [, New Delhi, India

Dr. Anand Shukla, Director, Reefberry Foodex Pvt. Ltd., Veraval, Gujarat, India

Dr. Anil Kumar, Ph.D., Director, Education, Rani Lakshmi Bai Central Agricultural University, Jhansi, India

Dr. Ashok K. Mishra, Ph.D., Kemper and Ethel Marley Foundation Chair, W P Carey Business School, Arizona State University, U.S.A

Dr. B.B. Singh, Ph.D., Visiting Professor and Senior Fellow, Dept. of Soil and Crop Sciences and Borlaug Institute for International
Agriculture, Texas A&M University, U.S.A.

Prof. Binod Kumar Kanaujia, Ph.D., Professor, School of Computational and Integrative Sciences, Jawahar Lal Nehru University, New
Delhi, India

Dr. D. Ratna Kumari, Ph.D., Associate Dean, College of Community / Home Science, PJTSAU, Hyderabad, India

Dr. Deepak Pant, Ph.D., Separation and Conversion Technology, Flemish Institute for Technological Research (VITO), Belgium

Dr. Desirazu N. Rao, Ph.D., Professor, Department of Biochemistry, Indian Institute of Science, Bangalore, India

Dr. G.K. Garg, Ph.D., Dean (Retired), College of Basic Sciences & Humanities, G.B. Pant University of Agric. & Tech., Pantnagar, India

Dr. Humnath Bhandari, Ph.D., IRRI Representative for Bangladesh, Agricultural Economist, Agrifood Policy Platform, Philippines

Dr. Indu S Sawant, Ph.D., Director, ICAR - National Research Centre for Grapes, Pune, India

Dr. Kuldeep Singh, Ph.D., Director, ICAR - National Bureau of Plant Genetic Resources, New Delhi, India

Dr. M.P. Pandey, Ph.D., Ex. Vice Chancellor, BAU, Ranchi & IGKYV, Raipur and Director General, IAT, Allahabad, India

Dr. Martin Mortimer, Ph.D., Professor, The Centre of Excellence for Sustainable Food Systems, University of Liverpool, United Kingdom

Dr. Muneshwar Singh, Ph.D., Project Coordinator AICRP- LTFE, ICAR - Indian Institute of Soil Science, Bhopal, India

Prof. Omkar, Ph.D., Professor, Department of Zoology, University of Lucknow, India

Dr. P.C. Srivastav, Ph.D., Professor, Department of Soil Science, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Dr. Prashant Srivastava, Ph.D., Cooperative Research Centre for Contamination Assessment and Remediation of the Environment, University
of South Australia, Australia

Dr. Puneet Srivastava, Ph.D., Director, Water Resources Center, Butler-Cunningham Eminent Scholar, Professor, Biosystems Engineering,
Auburn University, U.S.A.

Dr.R.C. Chaudhary, Ph.D., Chairman, Participatory Rural Development Foundation, Gorakhpur, India

Dr. R.K. Singh, Ph.D., Director & Vice Chancellor, ICAR-Indian Veterinary Research Institute, Izatnagar, U.P., India

Prof. Ramesh Kanwar, Ph.D., Charles F. Curtiss Distinguished Professor of Water Resources Engineering, [owa State University, U.S.A.

Dr. S.N. Maurya, Ph.D., Professor (Retired), Department of Gynecology & Obstetrics, G.B. Pant University of Agric. & Tech., Pantnagar,
India

Dr. Sham S. Goyal, Ph.D., Professor (Retired), Faculty of Agriculture and Environmental Sciences, University of California, Davis, U.S.A.
Prof. Umesh Varshney, Ph.D., Professor, Department of Microbiology and Cell Biology, Indian Institute of Science, Bangalore, India

Prof. V.D. Sharma, Ph.D., Dean Academics, SAI Group of Institutions, Dehradun, India

Dr. VK. Singh, Ph.D., Head, Division of Agronomy, ICAR-Indian Agricultural Research Institute, New Delhi, India

Dr. Vijay P. Singh, Ph.D., Distinguished Professor, Caroline and William N. Lehrer Distinguished Chair in Water Engineering, Department of
Biological Agricultural Engineering, Texas A& M University, U.S.A.

Dr. Vinay Mehrotra, Ph.D., President, Vinlax Canada Inc., Canada

Editor-in-Chief

Dr. Manoranjan Dutta, Head Crop Improvement Division (Retd.), National Bureau of Plant Genetic Resources, New Delhi, India

Managing Editor

Dr. S.N. Tiwari, Ph.D., Professor, Department of Entomology, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Assistant Managing Editor

Dr. Jyotsna Yadav, Ph.D., Research Editor, Directorate of Research, G.B. Pant University of Agriculture and Technology, Pantnagar, India
Technical Manager

Dr. S.D. Samantray, Ph.D., Professor, Department of Computer Science and Engineering, G.B. Pant University of Agriculture and Technology,
Pantnagar, India



PANTNAGAR JOURNAL OF RESEARCH

Vol. 19(3) September-December, 2021

CONTENTS

Unrevealing the role of epistasis through Triple Test Cross in Indian mustard
NARENDER SINGH, USHA PANT, NEHA DAHIYA, SHARAD PANDEY, A. K. PANDEY
and SAMEER CHATURVEDI

Testing of InfoCrop model to optimize farm resources for mustard crop under farai region
of Uttarakhand
MANISHA TAMTA, RAVI KIRAN, ANIL SHUKLA, A. S. NAIN and RAJEEV RANJAN

In vitro evaluation of endophytes and consortium for their plant growth promoting activities
on rice seeds
DAS, J., DEVI, R K.T. and BARUAH, J.J.

Effect of subsurface placement of vermicompost manure on growth and yield of wheat
(Triticum aestivum L. Var. UP 2526)
ABHISHEK KUMAR and JAYANT SINGH

Assessment of different nutrient management approaches for grain yield, gluten content
and net income of common bread wheat (Triticum aestivum 1.) in Western Himalayan region
of Uttarakhand

BHAWANA RANA and HHIMANSHU VERMA

Suitability assessment of land resources forc assava(Manihot esculentus L.) and yam
(Dioscorea spp L.) cultivation in Khana LGA, Rivers State, Southern Nigeria
PETER, K.D., UMWENI, A.S. and BAKARE, A.O.

Biophysical and biochemical characters conferring resistance against pod borers in pigeonpea
PARUL DOBHAL, R. P. MAURYA, PARUL SUYAL and S.K. VERMA

Population dynamics of major insect pest fauna and their natural enemies in Soybean
SUDHA MATHPAL, NEETA GAUR, RASHMI JOSHI and KAMAL KISHOR

Fumigant toxicity of some essential oils and their combinations against Rhyzopertha dominica
(Fabricius) and Sitophilus oryzae (Linnaeus)
NIDHI TEWARI and S. N. TIWARI

Long term efficacy of some essential oils against Rhyzopertha dominica (Fabricius) and
Sitophilus oryzae (Linnaeus)
NIDHI TEWARI and S. N. TIWARI

Management strategies under chemicals, liquid organic amendments and plant extracts against
black scurf of potato caused by Rhizoctonia solani Kiihn in tarai regions of Uttarakhand

SURAJ ADHIKARI, SHAILBALA SHARMA, R. P. SINGH, SUNITA T. PANDEY and VIVEK SINGH

Effective management strategies against ginger rhizome rot caused by Fusarium solani by the
application of chemicals, bioagents and Herbal Kunapajala in mid hills of Uttarakhand
SONAM BHATT, LAXMI RAWAT and T. S. BISHT

330

335

342

348

359

367

375

385

389

400

408

417



Distribution and morphological characterisation of isolates of Fusarium moniliforme
fsp. subglutinans causing Pokkah Boeng disease of sugarcane in different sugarcane
growing areas of Udham Singh Nagar district of Uttarakhand

HINA KAUSAR, BHAGYASHREE BHATT and GEETA SHARMA

Biointensive management of Meloidogyne enterolobii in tomato under glasshouse conditions
SHUBHAM KUMAR, ROOPALI SHARMA, SATYA KUMAR and BHUPESH CHANDRA KABDWAL

Effect of pre-harvest application of eco-friendly chemicals and fruit bagging on yield and fruit quality
of mango
KIRAN KOTHIYAL, A. K. SINGH, K. P. SINGH and PRATIBHA

A valid and reliable nutrition knowledge questionnaire: an aid to assess the nutrition friendliness
of schools of Dehradun, Uttarakhand

EKTA BELWAL, ARCHANA KUSHWAHA, SARITA SRIVASTAVA, C.S. CHOPRA and

ANIL KUMAR SHUKLA

Potential of common leaves of India as a source of Leaf Protein Concentrate
RUSHDA ANAM MALIK, SHAYANI BOSE, ANURADHA DUTTA, DEEPA JOSHI, NIVEDITA,
N.C. SHAHI, RAMAN MANOHARLALand G.V.S. SAIPRASAD

Job strain and muscle fatigue in small scale unorganized agri enterprises
DEEPA VINAY, SEEMA KWATRA, SUNEETA SHARMA and KANCHAN SHILLA

Drudgery reduction of farm women involved in weeding of soybean crop
SHALINI CHAKRABORTY

Childhood obesity and its association with hypertension among school-going children
of Dehradun, Uttarakhand
EKTA BELWAL, K. UMA DEVI and APARNA KUNA

Spring water and it’s quality assessment for drinking purpose: A review
SURABHI CHAND, H.J. PRASAD andJYOTHI PRASAD

Spatial distribution of water quality for Indo-Gangetic alluvial plain using Q-GIS
SONALI KUMARA, VINOD KUMAR and ARVIND SINGH TOMAR

Application of geospatial techniques in morphometric analysis of sub-watersheds of Nanak
Sagar Catchment
AISHWARYA AWARI, DHEERAJ KUMAR, PANKAJ KUMAR, R. P. SINGH and YOGENDRA KUMAR

Evaluation of selected carbon sources in biofloc production and carps growth performance
HAZIQ QAYOOM LONE, ASHUTOSH MISHRA, HEMA TEWARI, R.N. RAM and N.N. PANDEY

Calcium phosphate nanoparticles: a potential vaccine adjuvant
YASHPAL SINGH and MUMTESH KUMAR SAXENA

Factors affecting some economic traits in Sahiwal Cattle
DEVESH SINGH, C. B. SINGH, SHIVE KUMAR, B.N. SHAHI, BALVIR SINGH KHADDA,
S. B. BHARDWAJ and SHIWANSHU TIWARI

The effect of probiotics and growth stimulants on growth performance of Murrah Buffalo
SAMEER PANDEY, RAJ KUMAR, D.S. SAHU, SHIWANSHU TIWARI, PAWAN KUMAR,
ATUL SHARMAand KARTIK TOMAR

429

435

447

452

460

466

475

482

489

497

505

516

523

528

532



375  Pantnagar Journal of Research [Vol. 19(3), September-December, 2021]

Biophysical and biochemical characters conferring resistance against pod borers
in pigeonpea

PARUL DOBHAL, R. P. MAURYA, PARUL SUYAL and S.K. VERMA

Department of Entomology, College of Agriculture, G.B. Pant University of Agriculture and Technology,
Pantnagar-263145 (U. S. Nagar, Uttarakhand)

ABSTRACT: Sixty-three pigeonpea germplasms were screened for two years at G. B. Pant University of Agriculture and
Technology, Pantnagar to study the resistant traits in the germplasm against pod borer complex viz., Helicoverpa armigera,
Maruca vitrata and Melanagromyza obtusa. Lowest mean pod damage was observed in PA 517 (5.05%) followed by PA 526
(7.27%), PA 515 (7.79%), PA 529 (7.83%) and other 38 least susceptible germplasms as promising cultivars of pigeonpea against
pod borer complex. Further, selected germplasms were studied for biophysical and biochemical traits of resistance which were
substantiated with correlation studies with per cent pod damage by pod borer complex and the results showed that germplasms
having lesser pod length, higher pod width, higher pod wall thickness, lower number of seeds per pod, lower number of pods per
plant, higher trichome length, higher trichome density, higher phenols, lower sugars and lower proteins were less attacked by the
pod borer complex. The combination of these traits of pigeonpea can be used as effective and reliable selection criteria to select

resistant germplasm against pod borers.

Key words: Biochemical and biophysical characters, pigeonpea, resistant traits, screening

Pigeonpea [Cajanus cajan (L.) Millsp.] is an
important Kharif pulse crop grown in India. It ranks
sixth in global legume production and worldwide it
is cultivated in about 4.70 mha area with an annual
production of 3.69 mt and a mean productivity of
783 kg/ha (Anonymous, 2018). It has a high
nutritional quality with 20 to 25 Per cent of protein
on dry seed basis, which is almost 2.5 to 3.0 times
of the value normally found in the cereals (Tamboli
and Lolage, 2008). Due to its rich source of protein,
pigeonpea is prone to the attack of insect pests. The
major constraints for low productivity of pigeonpea
are biotic and abiotic stresses and poor crop
management. Of the biotic stresses, the insect pests
cause a greater loss of 78 Per cent in India (Lateef
and Reed, 1983). About 250 species belonging to 8
orders and 61 families are observed to infest
pigeonpea from its seedling to harvesting stage
(Upadhyay et al., 1998). Spotted pod borer (Maruca
vitrata), gram pod borer (Helicoverpa armigera) and
pod fly (Melanagromyza obtusa) are the major pod
borers of pigeonpea which significantly reduce the
crop yield to an extent of 60 to 90%. These pod
borers have developed resistance against many
insecticides (Kranthi et al., 2002 and Singh et al.,
2009). Researchers in many parts of India have

confirmed that seed yield and seed quality are being
adversely affected by pod borers. Farmers find it
very difficult to manage these pod borers with
commonly available insecticides and dependence on
only these chemicals lead to several ill effects on
non-target organisms and environment. Hence,
adoption of integrated pest management technology
is the need of the hour which utilizes all the suitable
technology in compatible manner. The first line of
defence against insect pests is the host plant
resistance (HPR). It can be considered as the
principal component in the pest management besides
cultural, mechanical and chemical control measures
(Tayo et al., 1988; Oghiakhe ef al., 1991a, 1991b,
1992).Various biophysical characters of the plants
like trichomes on stems, leaves, pods, their length
and density, pod length, pod width, pod wall
thickness, number of pods or clusters and angle
between the pods play an important role by providing
resistance to the plants against M. vitrata (Halder et
al., 2006). Among the plant characters, trichomes
and trichome exudates on plant surfaces play
important role in the host selection process by insect
herbivores (Bernays and Chapman, 1994). The type
of trichomes and their orientation, density and length
have been correlated with reduced insect damage in
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several crops (Jefree,1986; David and
Easwaramoorthy, 1988; Peter, 1995; Lam and
Pedigo, 2001; Karkkainen and Agren, 2002;
Simmons and Geoff, 2004). Since pigeonpea
growers pay huge cost for inputs like pesticides, it
becomes significant to search the available
germplasms for the sources of resistance against
pigeonpea pod borers. The HPR is one of the most
viable, adaptable and economically sound
component in pest management which involves no
extra cost of the farmers (Sharma, 2016). The
biochemical constituents present in quantities and
proportions to each other in host plants have been
reported to exert profound influences on the growth,
development, survival and reproduction of insects
in various ways. HPR involves screening of available
germplasms for sources of resistance against major
insect pests and use of such germplasms in breeding
programmes to develop an intensified resistant
cultivar. For effective selection to improve
resistance, it is necessary to have an understanding
of various associated traits and nature of their
association with host plant resistance.

Thus, in the light of above key problems, present
study was conducted to identify the sources of
resistance through biophysical and biochemical
analysis in selected pigeonpea germplasms under
field conditions.

MATERIALS AND METHODS

Varietal screening of 63 pigeonpea germplasms
against pod borers was conducted at N.E.B. Crop
Research Centre, G.B. Pant University of
Agriiculture and Technology, Pantnagar,
Uttarakhand for two cropping seasons i.e., 2015-16
and 2016-17 in triplicate RBD. The plots were kept
without insecticidal umbrella to allow pod borer
complex to thrive throughout the cropping season
and test for the pod borer resistant germplasm.
Resistance and susceptibility in the germplasms were
screened out on the basis of Per cent pod damage
and pest susceptibility rating used by Lateef and
Reed (1981).
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Based on PSR (Lateef and Reed, 1981), the
performance of each cultivar was rated on scale from
1 to 9 which are as follow:

Pest Susceptibility Grade Category

100% 1 Highly resistant

75 to 90% 2 Resistant

50 to 75% 3 Least susceptible

25 to 50% 4  Least susceptible

10 to 25 % 5 Least susceptible

-10to 10 % 6  Moderately
susceptible

-10 to -25% 7  Moderately
susceptible

-25to -50% 8  Highly susceptible

<50% 9  Highly susceptible

After two years of varietal screening, resistant and
least susceptible germplasms were subjected to
physiochemical analysis to identify the sources of
resistance. Observations taken on biophysical
parameters were pod length and pod width using
Vernier Calipers, pod wall thickness with the help
of screw gauge, number of grains per pod and
number of pods per plant were counted from five
plants of each germplasm. For trichome length,
selected pods were cut into small bits of 0.45 mm
size and observed under the binocular microscope
to measure them with help of a computer software
MG-HDMAX. The trichome density of the pods was
measured by cutting the walls of the pods into bits
of 1 mm? using a hole punching machine and dipping
in Dimethyl sulphoxide (DMSO) for overnight.
These bits were then used for making slides and
number of trichomes present on the epidermis was
counted under a binocular microscope. Also, for
biochemical analysis fresh green pods of the selected
pigeonpea germplasms were collected from three
replications and finely grinded to make the extract
for further analysis of total sugars, phenol and
protein contents.

Extract preparation: For extract preparation, in a
conical flask 10 g of powdered sample was mixed

%Pod damaged in check cultivar-%Pod damaged in test cultivar

Pest susceptibility rating (PSR) =

x 100

%Pod damaged in check cultivar
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with 90 ml of methanol 80% (v/v) for 48 hours with
continuous shaking. The resultant suspension was
filtered using Whatman No.1 filter paper. The
solvent was evaporated at 50° C to obtain crude
methanolic extract and finally stored at 4° C. Extract
was used in concentration 10 mg/ml for further
assessment of total phenols, total proteins and total
sugars.

Estimation of total phenols: The total phenols in
the pigeonpea pods were estimated as per the method
given by Swain and Hillis (1959) with slight
modifications. The reagents used were: i) Folin-
Ciocalteau Reagent: Folin-Ciocalteau reagent was
diluted with distilled water in 1:1(v/v) ratio before
use. ii) 7 % Saturated sodium carbonate solution:
Anhydrous sodium carbonate was dissolved in 100
ml of distilled water.

Procedure: The total phenol in the extract was
determined by using Folin-Ciocalteu’s colorimetric
method described by Singleton and Rossi (1965)
with some modifications. Different concentrations
(10, 50, 100 pg/ml) of the methanol extracts (100ul)
were diluted with distilled water (400ul) and mixed
with Folin-Ciocalteu’s reagent (50ul). After 5
minutes of reaction, the mixture was neutralized by
7% sodium carbonate (500ul) and then left for 90
minutes in the dark at room temperature. The
absorbance of the developed blue colour solution
was measured at 765 nm using UV- visible
spectrophotometer. Quantification of total phenols
was done on the basis of standard curve of Gallic
acid prepared in 80% (v/v) methanol. The
concentration of total phenolic content was
determined in mg Gallic acid equivalent (GAE)/g
fresh weight in /n vitro samples using an equation
(y= mx+c) obtained from the standard Gallic acid
graph. The experiment was performed in triplicates
to reduce the error. Total phenolic content (TPC) of
extract was calculated.

Estimation of total proteins: Different
concentrations (10ul, 50ul and 100ul) of the extract
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were taken and to this 3ml of Bradford dye reagent
were added and absorbance was recorded at 595nm
in UV-Visible spectrophotometer against blank
reagent. A standard calibration curve is drawn by
using Bovine Serum Albumin (BSA) (Bradford,
1976). The protein content was expressed as mg/
gm.

Procedure: Bradford dye was prepared by mixing
100 mg Coomassie- Brilliant Blue dye (CBBG-250)
in 50 ml ethanol and 100ml (85%) orthophosphoric
acid and later volume adjusted upto 1 liter with
double distilled water.Solution was filtered and
stored at 4°C in amber coloured bottle. 1000 ppm
stock solution of BSA was prepared in methanol. A
standard curve was established by using various
concentrations of BSA.

Estimation of total sugars: Total soluble
carbohydrates were determined with the help of
method given by Yemm and Willis (1954). The
reagents used were Anthrone reagent prepared by
dissolving 0.2 g Anthrone in 100 ml conc. H,SO,.

Procedure: To perform this, 0.5 ml of the extract
and 1.5 ml of distilled water were taken in a test
tube. Then 4 ml of Anthrone reagent was added to
it. The tubes were shaken and allowed to cool for 30
minutes and the absorbance was read at 625 nm on
Spectrophotometer. The concentration of total sugars
was calculated from the standard curve of glucose
prepared simultaneously and the data is expressed
as mg glucose equivalent g.

The data obtained from field and laboratory
experiments were subjected to square root
transformation (‘“x+0.5) and angular transformation
using statistical analysis of variance (ANOVA).

RESULTS AND DISCUSSION

Out of 63 pigeonpea germplasms, one germplasm
showed resistance, 41 germplasm were found least
susceptible, 17 were moderately susceptible and 3
germplasms were found highly susceptible to pod

Concentration from curve (y= mx+c) XExtract volume

Total phenolic content (TPC) =

Mass of sample in gram (2)
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borers as compared to check. Hence, total 42
germplasm (One resistance and 41 least susceptible
germplasm) were selected for further study on the
biophysical and biochemical traits of resistance
(Table 1, Figure 1). Results of field screening
revealed that germplasm PA 517 showed resistance
against pod borers with highest mean Pest
Susceptibility (76.68%) and 2 grade on PSR. While,
remaining 41 (PA 506, PA 508, PA 509, PA 510, PA
511, PA 512, PA 513, PA 514, PA 515, PA 516, PA
518, PA 519, PA 520, PA 521, PA 522, PA 523, PA
524, PA 525, PA 526, PA 527, PA 528, PA 529, PA
530, PA 531, PA 532, PA 533, PA 534, PA 535, PA
551, AL 1495, AL 1735, AL 1747, AL 1770, AL
1790, PA 406, PUSA 2012-1, PA409, AL 201, PAU
881, MANAK and PA 291) were found to be least
susceptible against pod borers damage in which
mean Pest Susceptibility was ranged from 11.77%
(PSR Grade 5) to 63.58% (PSR Grade 3).

Influence of biophysical traits of pigeonpea on
incidence of pod borers: There were significant
differences in pod length, pod width, pod wall
thickness, number of grains per pod, number of pods
per plant, trichome length and trichome density of
selected 42 germplasm of pigeonpea (Table 2).
The average pod length, pod width, pod wall
thickness of least susceptible pigeonpea germplasms
varied from 42.8 mm in PA 531 to 59.2 mm in PA
291, 3.00 mm in PA 551 to 7.86 mm in PA 291 and
0.38 mm in PA 509 and MANAK to 0.54 mm in
PUSA-2012-1, respectively. Also, the average
number of grains per pod and average pods per plant
ranged from 2.66 in PA 527 to 4.66 in PA 509 and
41.00 in PA 535 to 77.50 in PA 509, respectively.
Trichome length and trichome density of 42 least
susceptible germplasms ranged from 2.15 mm in PA
526 to 4.85 mm in MANAK and 12.22 /mm? in PA
522 to 18.06/mm? in AL 201, respectively.

The average pod length of tolerant germplasm PA
517 was lower (54.3 mm) in contrast to check
cultivar, UPAS 120 (58.7 mm). Also, the average
number of grains per pod (4.03) and average number
of pods per plant (50.2) were low in PA 517 in
contrast to check cultivar UPAS 120 (5.6 and 57.3).
The average pod width and pod wall thickness of
resistant germplasm PA 517 was significantly higher
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(6.76 mm and 0.42 mm) than UPAS 120 (6.56 mm
and 0.34 mm). The average trichome length and
trichome density of pod walls of PA 517 (3.69 mm
and 17.86/mm?) were higher than UPAS 120 (2.52
mm and 14.29/mm?).

Influence of bio-chemical traits of pigeonpea on
incidence of pod borers: There were significant
differences in total phenols, total sugars and total
protein of selected 42 germplasms of pigeonpea
(Table 2). The total phenols in the pod walls of least
susceptible germplasms significantly varied from
24.00 mg/g in PA 517 to 14.00 mg/g in PA 508. The
total sugars present in the pod walls of least
susceptible pigeonpea germplasms ranged from 17
mg/g in PA 517 to 3.3 mg/g in PA 518 and PA 524.
Also, the total proteins present in the least
susceptible germplasms varied from 18 mg/g in PA
517 to 9.8 mg/g in PA 406, respectively. Tolerant
germplasm PA 517 showed higher phenols (24.00
mg/g) in comparison with check cultivar UPAS 120
(12.00 mg/g). Also, the total sugars and proteins in
the pod walls of PA 517 were significantly lower
(17 mg/g and 18 mg/g) in comparison with UPAS
120 (22.1 mg/g and 15.4 mg/g).

To substantiate the physiochemical results,
correlation studies between Per cent pod damage by
pod borers viz., H. armigera, M. vitrata and M.
obtusa and physiochemical traits was performed
which also showed that pod width (-0.061, -0.422
and -0.099) pod wall thickness (-0.394, -0.369 and -
0.646), trichome length (-0.140, -0.168 and -0.155),
trichome density(-0.067, -0.171 and -0.180) and total
phenols (0.016, -0.164 and -0.344) were negatively
correlated with Per cent pod damage by respective
pod borers. Whereas, it was observed that pod length
(0.389, 0.325 and 0.539) was positively correlated
with Per cent pod damage by H.armigera, M. vitrata
and M. obtusa, respectively. Also, it was observed
that number of grains per pod (0.007) was positively
correlated with Per cent pod damage by Per cent
pod damage by M. vitrata and number of pods per
plant (0.315 and 0.228) was in positive correlation
with H.armigera and M. vitrataincidence. Similarly,
total sugars (0.211, 0.300 and 0.300) and total
proteins (0.003, 0.650 and 0.053) were also



[Vol. 19(3), September-December, 2021]

Pantnagar Journal of Research

379

0S'260T (S TSHI- 0€¢'8¢- 6v'LT (691 L6y (98°9)Er Ly (E1°TLO0OE LT6 LTST (I8 Dov'y ($9°€)s6'LE (STT60°TT 0tS vd
068821  (SW) 1L°L- ¥ €T vz (8TO)E1'T (00T 8S (0S D6 El 66°L st (I80ILT (99°€)789¢ (FL DL 9T 6€£S Vd
0TTL9T (S 1179 LT0 861 (8900 TS T (L8 OIL LY (S6T)OE 0T S0°CI 19°L1  (LrDeTs (L oLT8e (P LETI 8¢S Vd
09°S0TT (S 060Z 0€' 1T 1TvT (89°0) 85T (99°€)9L6v (L87)660T 6v°0C- crve (BI'DSES (PSOISTY (FTO61°ST  LES VA
0L'992T (S 00°S SL'O cL6r (0F0) 0T (PL'OYOTY (LLDOTIT vT6 LT8T  (19°0)Ls'T (1s9)€9¢e (18DTE 61 9¢S Vd
08°LZ¥T (ST 8TTI vL'9 ¥S'81  (€6'0) LT (18°9)66vy (91°2)SS'8 18°L1 991 (61'DIT'E (97°€)009¢ (££7)9T01 Sesvd
09°$S0T (S 9L°6S 60°'8S ceg (61700860 (L8 VIS LT (98°1)0T9 €Y' 19 L 6oLy T (€5DSTHT (90D)SL ¥€S Vd
0r'19%1  (SD S¥'1v 61°8¢ 677l (61°0) 1.0 (b€€)ST'8T (6072)00°8 IL'vY LO'TT (0 0)LOT (bO'©es T (1€D196 €€s vd
0L'992T  (SD L¥'St 90°'CY 11 (€0 260 (€£965LT (98 DY09 88°8Y y2or  (8P0)8€'T (10°9)80°CC (100)STL €S vd
0TTLET  (SD LY€S 86°CS se6 (s50)LeT (1808991 (££7)66°6 LEYS vI'e  (L6'0)LOT (v Dseel (1€D66'11 1€SVd
00°00€T  (SD LESS ¥8'CS L6 (T€0) 680 (60°€)S8 1T (SLTISES 06'LS g (er0)seT (€908F LT (161979 0€S Vd
0T’ 19%T  (SD LL09 6€YS L6 (€20)8Y0 (1L D6I'ST (LY DESTT ST1°L9 869 (180zL' T (8T DIy (4TS¢l 675 Vd
0€°¢eeT  (SD €8'SS 61°CS 0s'6 (s zeTr (OrIILST P8y 1T 965 718 (T8066'T (LTDLS'S (€TD6LET 8TS Vd
08,221 (ST $8'TS ¥$'TS 6 (050)STT (9LD0S'ST (E7DSSTT ST°ES 8¢'6  (28°0)88'T (8YD0¥'TI (£20)98°¢I LTS Vd
08°L20T (ST 85°€9 €79 6v'L  (650)6€T (PLDOLST (SLTISES ¥8'19 vo'L  (PI'DOTT (€509521 (¥6'1)9+°9 97S Vd
0T'TZel (SD OL'SS €896 86’8 (41°0) €80 (1+'0)99°81 (68 1)ST9 LS'¥S 01’6 (Tr0osT1 (Feoes8l (LODISL SIS vd
0€°¢82I  (SD LLEE $S6T 00T (8Y0) 91T (£57918¢e (10D0'L 66'LE el (8oL 1 (ST9soLz (919’8 ¥TS Vd
0$'866 (ST zL 0¥ 098¢ 0zl (Tro) 160 (zzoeLve (o860l €8Ty SPIT (8P 0ILET (S6DI8L6T (SHD6TEl €S vd
0L'99%T (S T$'TS 9¢°0S L86  (Tr0)sOT (80°€)6S 1T (66'1)96°9 69'tS L6  (19°0)6S'T (6L T8TLT (I1T°D)SES S vd
06'8€TT  (SD €9°¢S S0'61 €101 (bLo) 881 (o911 (€L D6IL 07'8S LE'8  (6T'DEST (89DSOLT (L' DETS 125 Vd
08°LLET  (STD S€9¢ v6'1S Ss'6  (9L0) 91T (009861 (TLTIST'L 9L°09 98'L  BU'DLYT (SL088ST (€L°1)TTS 0TS vd
0€°¢821  (SD 8¢LS 6L°SS 6L'8  (ST0) 080 (9805081 (LODISL 96'8S s (oot (Ssovrvr (LTDI106 615 Vd
0L'88C1 (ST 9T'SS 60°€S €6 (T80 6L0 (£0°€0907 (461)859 €Y'LS 68 (Troer' T (TLO8YIT (40°006'L 815 Vd
08'6vvT  (I) 89°9L L8€EL 61's (Lo ELT (26D8T6 (T LS 8¥°SL 167  (S1'D09T (9598 (TTTOS'€ LIS Vd
0€9€IT  (SD ST6S TS°LS vr's  (Tz0) €01 (680)TT8T (£8°1)80°9 8609 18°L (1900951 (L D8sHT (SLTOEL 915 Vd
08'670T (ST 0019 8€H9 80°L  (€80)S8T (ZLDISIT (TI'1)88'T 79°LS 6’8 (€1'D6LT (6 DITET (8TT9H'6 SIS vd
0€°L60T (ST 81'8¢ 68°S¢ vLZl 39196t (08DLS9T (FLTOLIT LY oY 26’11 (I8'Dst's (1S9T €T (SLDSOLT YIS Vd
0£cc8 (S SSLy 0T SP 6801  (8Y0)LTT (LT'O¥8€T (SOTLSL 16°6¥ €001 (2800761 (18208061 (810606 €IS vd
0’606 (ST 10°0¢ LOLT osvl (180) s8°1  (Th o 1e (S€DTH 0T 96'C¢ el (gL (Lze)geve (syis el 1S vd
0THE0T  (SD €8+T or'61 2091 (020 ¥S0 (99°€)¢6°6€ (£00)6S°L 97°0¢ 96'€T (410780 (TS OIS6IE (61°DTI'6 11$ vd
0€'SSTT  (SD $9°9¢ zree 67¢T (990 SH' 1T (b Ov60c (9006t L 61°0% 86'11  (L6'0)8T'T (TTOSL YT (810006 01S Vd
09°$80T (S 88°0S 8S°LY ol (Lsowrso (zreosrst (€L'16TS 61'tS L16  (I€0180 (+9)s€0T (S8 1)9¢9 60S Vd
00°000T  (SD 86'+C S8 1T €SS (sTDLg T (Trosove (1€70)89°6 71°8C 6€vl  (ILDICY GbTeSsTLT (86T 1T 80S Vd
099111 (SN 96'L 06'T 06T (S90Ly' T  (0L°€)STOr ($8T)8L 9T €OvI 1L (SoDITY (THeoTTe (8LDETSI LOS Vd
069011  (SD LS'LS 06'9S LS'8 (€£0)680 (zLDTIsT (1€2069°6 ST'8S 9¢'8  (LSOISET (8 D0T'TI (86°DEYTIT 90S Vd
0L'LyTl  (SH) SL'LE $9°06- Y667 (41700980 (1020)07€9 (I8 TLLST ST 00ST  (8700¢s (I8 DLLSY (L81)€6'€T  SO0S VA
061221 (SH) T'LT- ¥6'SS- 001¢  (cTDs6T (€£9)s6'L9 (9LD60TT S9'1 6961  (bLDIYL (ST°€)9€TE (9LD«9T61  $0S Vd
(4Sd uo paseq (YSd)Sunes % (4Sd)Sunex o
wsejdwadg jo Aupqndadsns dgewrep 7] Amqndadsns IGewrep (7]
(ey/3y) A103918D)) 1894 pod uedyy Sruav g pSnqo | vIvgIa | 1894 pod ued\ Snuav ‘g pSmqo ‘| vipaga
PRIX  YSd UL LT-910T % dsewe( pod 91-S10T % dsewe( pod wse[duRy

L1-910C Pu® 91-S10Z Surnp sid10q pod ysurede wsejdurdog eaduoasid jo Suney Anqndassng 3sod pue d3ewep pod Judd 194 :| d[qeL



380

Pantnagar Journal of Research

[Vol. 19(3), September-December, 2021]

Jrqndoosns

AyStg=SH ‘oiqndoosns A[o1eIopoN=SIA ‘[qndoosns }seaT=ST ‘JUBISISOY=y GueISISAI A[YSIH=YH {Sonjea pauojsuen Je[ngue are sisoypuared ur sonjea oY) Jey) JedIpu],

0€'0S¢CI
08°LT01
08'886
00601
08°CS6
0T'8911
08°L001
01°196

0¥'166
09°S0T1
06'568
08°LLTI
09°€C6
00°0S6
08°LLTI
00°00T11
0¥°ccol
0€°€e0l
01°98L
0€°€co
09'9¢8
00°0S6
08°LCT1
08°LC6
07601
01°0€11

(SW) 0¢ZI-
(SW) 9
(SD €5°6¢
(SD 10°1€
(SD ov'Lt
(SD 1L°6T
(SD €9°¢¢

(SD LLTT
(SD s6 v
(SD L6TH
(SD €rey
(SD €L0¢
(SD 10°9¢
(ST $8'6S
(ST 10°6T
(SW) 01T
(SW) 6Tt
(SW) 99°61-
(SW) 8.9
(SW) 66°C1-
(SW) 11°€T-
(SH) L00¢-
(SW) 2921~
(SW) LLT
(SW) v 11-

LTII-
I8 11-
61°SS
[8%8
06
SI'seé
6876

€9°CL
¥9°C6
LT18
L8'T6
LL'18
6168
SY'co
SY'ye
9T'C-
IL°1-
60°0C-
00°C
80°61-
€8°9C
9T €e-
16°81-
9¢'6"
8C°LI-

8%'C
I1°€e
e

¢8'8

({13

6571

960

1

1245
9’1
Le
Wl
¢
60°C
0S'1
B!
€€0C
cToc
L8€T
8161
L9€C
17T
61'9C
96°€C
YL'1C
LE€T

(L8°0)
(1¢°0)

(6L°0) €61
(85°0) 851
(€L0)TsT
(89°0) 98°1
(oz1pore
(L9°0) 81
(ST°0) 69°0
(85°0) €1

FrooLy
(1$°0) 921
(zo'D) LgT
(€9°0) $S°1
(Lsvios
(TL'0) 81
(¥€0) 060
(€L°0) 281
(¥6'0) 0€°C
(FT0) LY'T
(o 16T
(67°0)61°1
(s€°0) 871
F1°0) 1670
(65°0) LET
(66'0) LTT
(85°0) T$'1
1) $8°€

(¢v°0)
(s1°0)

(s69)T6°1S
(P87€)Es9v
(06°€)ST1°0S
a4 x)!
(S0v)SL6S
(06°€)01° 6%
(LTYIWS 1L
(€L 90Ty

(ev°€)s6°0¢
(86°9)€S°¥S
(LS OLT Y
(66°9)10¥S
(90')LST9
(€€1)88°L9

(zL o)
(sz0)

(6€£1)LS'E
6T 1T
(8€ )00 ¥1
(6 Dre's
OroyLe
(SL°0) 081
(69°0) 1S°1
(29°0) 8¢'1

(Z1°0) 089
(98°0) L8'T
F8'1D) €79
(05°0) ST'T
(€1°0) $8°0
(zo'D) €9°C

wW(STH)8049 (LT°0) 0L'T

(£57€)8L79¢
(6L €)ST Y
(88°¢)LE'8Y
(68°€)00°0S
L eoerey
(L6°€)0S° ¢S
(98°E)ve sy
(86°€)96°¢S
(96° 9Ly €S
(¢679)6€°TS
(66°€)66°¢S

(88°1)St'9
(or v vI
(FED18°01
(062)0L'8T
(T8¢l
(08 )T 91
(97°¢)8¢°9¢
(oreeErve
(ssDe6'p1
(82D0¢'11
(e 08Tl

(4%

LOT-

96°¢€9
6L'TC

8LC
PLSE
LEYI

60'6%-
yL'9-
89
19°9-
1€0¢C
ov'LI-
STLT
9¢°¢€¢
99
6C0I
YT 1I-
LS'TI
68°9-
6€61-
68°9C-
€L9-
I8°¢
1€°6-

I€1¢C
69°1¢C
¥T°0C
0€'L
6S'vC
LY61
81°LT
SI'LIT

S8°6C
LETT
6061
celc
60'vC
(44
LSV
0€€l
€L'81
96°'L1
LTTC
ILLT
0v'1¢C
16°€C
I'S¢C
LETT
9T 6l
60°1¢C

(L8°0)
(82°0)

(8T D¥ST
(8T 1)LET
(zz1sLe
(61°1)08°C
(ST DL Y
(orneece
(P€0)€0°T
(8T 911

(Z$'1)$5°9
(€L70)68°T
LS DYV
(Trovee
(89°'115°C
(sTmeLe
(19°0)9¢'1
(81 1ELT
(17Dt
(Lrmice
FEDLEY
(18°0)6L'1
(28°0)¢6'1
(8¥°0)LE'T
#1160 ¥
(IzDive
91 1nece
COR4NS

(€5°0)
(L1°0)

(TeOITLS
(LyoeTLe
(rreerov
(212806
(8TH)EL'S9
(66°9)10¥S
(FS+)69°8L
(s8°€)79' 8t

(1€°9)s0vL
(90'1)86°6S
(sLeovsy
(10165
(TevIEL Ly
(LSY)LI P9
(LS )6t oF
(LY o6t
(I$91v°s¢
(Fs €)oL 8¢
(29°€)00" 0t
(8¥°€)SLpE
(8L7€)0g v
($$°€)89°8¢
FSOLTEY
(Ive)8L ey
(zee)ze' 1y
(ss9)61°¢Y

(18°0)
(Lz0)

(2o 18T ¥
T eoLyse
(FL 20891
(oc 1001
(zz1etTe
($8°0)91°C
(0L70)Z8'1
(2L'0)99'1

($1°0)96'8

(zrusece
ye L L

(29°0)6T°C
(9%°0)£0°C
(oz19r°¢

(28°0)s8°1

(co)sLL

(8L DTELT
(s€0)86°CI
(60°€)st'ze
(08°2)85°91
(28 )8t 61
T oLyie
(s£7€)96°8¢
(1,96’ Lt
oy LSl
(S DSL YT

%S @ ad
Fwgs
(09uD)
0Z1 SvdN
SVavd
766 VSNd
16T Vd
MIVNVIN
188 Nvd
10T TV
60% Vd
1-2102
vSnd
90% Vd
06L1 TV
0LLT TV
LYLT TV
SELT TV
S6v1 TV
1SS vd
0SS vd
6vS Vd
8¥S Vd
LYS Vd
9rS vd
S¥S vd
vrS vd
€¥S vd
Ths vd
1¥S vd




381 Pantnagar Journal of Research

[Vol. 19(3), September-December, 2021]

Table 2: Biophysical and biochemical parameters of selected Pigeonpea germplasm

Germplasm Average Average Average Average Average Average Average  Total Total Total
pod pod pod no. no. trichome trichome Phenols Sugars Proteins
length pod width thickness of grains of pods length density (mg/g) (mg/g) (mg/g)
(mm) (mm) (mm) perpod perplant (mm) (mm?)
PA 506 *52.9 5.45 0.40 4.23 71.2 3.21 12.68 22.0 9.2 13.2
PA 508 50.5 6.30 0.44 4.00 67.2 3.2 13.00 14.0 16.2 14.3
PA 509 539 6.73 0.38 4.66 71.5 341 13.86 20.4 7.4 13.3
PA 510 52.1 5.23 0.48 4.63 43.5 3.00 12.45 21.0 10.0 12.0
PA 511 51.2 5.78 0.43 3.33 452 3.23 12.56 19 9.0 14.8
PA 512 50.7 5.50 0.45 3.33 62.0 3.45 13.86 18.2 8.5 14.1
PA 513 52.7 6.49 0.46 3.66 41.2 3.35 12.77 22.3 10.2 14.7
PA 514 56.4 6.23 0.45 3.59 422 3.26 13.77 19.5 8.5 12.0
PA 515 50.7 5.22 0.45 3.33 50.2 3.45 13.50 20.0 10.0 11.0
PA 516 533 6.22 0.35 4.55 553 3.18 13.22 20.5 11.0 10.1
PA 517 543 6.76 0.42 4.03 50.2 3.69 17.86 24.0 17.2 18.6
PA 518 545 5.43 0.41 3.00 33.6 3.31 12.64 18.0 33 10.0
PA 519 51.4 5.44 0.44 3.00 64.8 3.09 12.27 18.5 12.5 13.4
PA 520 50.2 6.05 0.43 3.24 62.4 3.33 12.33 21.0 8.2 12.5
PA 521 55.0 6.28 0.43 3.55 63.4 3.58 13.00 23.2 6.4 12.2
PA 522 52.7 6.44 0.43 3.20 70.2 3.48 12.22 19.5 9.2 13.2
PA 523 52.6 5.66 0.4 3.55 65.3 3.64 13.22 21.3 4.7 10.0
PA 524 545 6.06 0.44 3.33 52.6 2.75 13.77 18.8 33 11.5
PA 525 55.0 6.11 0.49 3.27 552 2.68 13.45 19.0 10.3 12.6
PA 526 56.6 5.68 0.40 4.00 56.4 2.15 11.45 20.4 5.6 12.3
PA 527 52.5 5.90 0.42 2.66 55.6 2.25 12.33 21.2 9.3 13.3
PA 528 54.0 5.82 0.43 4.00 429 2.45 13.36 19.6 10.2 12.7
PA 529 56.1 6.55 0.44 4.00 56.4 3.08 13.39 18.5 11.1 11.4
PA 530 50.6 6.03 0.45 3.52 452 3.00 12.55 17.4 9.5 10.2
PA 531 42.8 6.64 0.44 4.12 50.8 2.54 13.64 19.3 10.2 13.2
PA 532 533 6.40 0.43 4.00 35.6 2.95 13.83 18.6 11.0 14.4
PA 533 56.6 6.26 0.45 4.30 452 3.53 14.86 17.3 8.8 13.2
PA 534 52.8 6.40 0.42 4.46 432 3.44 15.42 16.5 11.2 15.3
PA 535 52.7 6.49 0.46 3.66 41.0 3.30 13.00 18.0 11.4 15.0
PA 551 56.4 3.00 0.60 3.59 422 3.26 13.77 16.5 10.2 13.4
AL 1495 50.7 5.50 0.45 3.33 62.0 3.45 13.5 18.4 11.6 12.2
AL 1735 52.7 6.49 0.500 3.66 41.2 3.02 13.86 17.2 8.4 13.3
AL 1747 50.7 5.22 0.45 3.50 50.2 3.35 12.77 16.4 11.6 14.2
AL 1770 514 6.40 0.400 3.20 62.0 3.26 13.00 18.5 10.4 15.0
AL 1790 52.0 6.40 0.46 3.66 41.2 3.45 13.50 17.6 9.6 11.6
PA 406 51.0 5.40 0.44 3.15 552 3.66 13.45 204 12.4 9.8
PUSA 2012-1 48.8 5.88 0.54 3.60 42.6 3.15 13.80 20.9 13.1 15.2
PA 409 46.1 5.44 0.51 3.60 43.6 3.31 12.05 19.2 10.2 10.4
AL 201 50.5 6.22 0.51 3.30 42.0 2.81 18.06 13.7 10.5 12.5
PAU 881 48.0 6.00 0.40 3.44 65.2 4.67 13.24 19.2 11.2 12.4
MANAK 45.5 5.11 0.38 3.23 66.3 4.85 13.33 23.7 10.7 10.1
PA 291 59.2 7.86 0.34 3.12 62.3 2.83 13.86 18.3 15.0 11.6
UPAS 120 (Check) 58.7 6.56 0.34 5.6 573 2.52 14.29 12 22.1 15.4
Sem + (0.89) (0.15) (0.42) (0.24)  (0.68) (0.12) (0.10) (0.91) 0.11) (0.11)
CD @ 0.05 (0.25) (0.43) (0.12) (0.66) (0.20) (0.35) (0.28) (0.26) (0.30) (0.31)

*Indicate that the values in parenthesis are V' X+ transformed values

positively correlated with Per cent pod damage by The present findings for correlation with M.
H. armigera, M. vitrata and M. obtusa,respectively  vitrataPer cent pod damage are partially collaborated
(Table 3, Figure 1). with Sunitha et al. (2008) among the physical
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Table 3: Correlation of physio-chemical parameters of selected pigeonpea germplasm with per cent pod damage by pod
borers during 2015-16 and 2016-17

Resistant traits
H. armigera (R value)

Per cent pod damage due to

Per cent pod damage
due to M. vitrata(R value)

Per cent pod damage due to
M. obtuse (R value)

Pod length 0.389*
Pod width -0.061N8
Pod wall thickness -0.394*
No. of grains per pod -0.231N8
No. of pods per plant 0.315N8
Trichome length of pods -0.140N8
Trichome density of pods -0.067N8
Total phenols 0.016N8
Total sugars 0.211%8
Total proteins 0.003"¢

0.325%8 0.539%%*
-0.422% -0.099™8
-0.369N8 -0.646%*
0.007"s -0.061™8
0.228N8 -0.140™8
-0.168N8 -0.155™8
-0.171%8 -0.180™8
-0.164N8 -0.3448
0.300"¢ 0.154N8
0.650%* 0.053*

characters, pod wall thickness (-0.84), trichomes
length on leaves (-0.95) and pods (-0.96) and
trichome density on leaves (-0.95) showed a highly
significant negative relation with Per cent pod
damage. Other physical parameters viz., pod length,
width and trichome density on pods did not show
significant relation. While, Kumar et al. (2015)
found that pod length (0.389*) and pod width
(0.380%*) are significantly positively correlated
whereas, trichome density (-0.745**) showed
significant negative correlation in correlation
between Per cent pod damage by M. obtuse.
Moudgal et al. (2008) also reported that pod wall
thickness and trichome density in the pod walls of
pigeonpea genotypes were negatively associated
with the susceptibility to pod fly damage.

CONCLUSION

From above results, it can be concluded that varietal
screening of 63 pigeonpea germplasm for two
consecutive years resulted in an outcome of one
resistant germplasm (PA 517) and 41 least
susceptible germplasms. With the study of screening
of different germplasms, resistant and least
susceptible lines can be discovered and further bred
for selection of superior germplasms. Identifying the
sources of resistance is essential for increasing the
levels, broadening the source and transfer
mechanisms of such resistance into high yielding
cultivars. These sources, be it morphological or
biochemical, can be isolated from the respective
germplasms and further exploited in the breeding
programmes for selection of advanced and superior

variety against pod borer complexes. Biophysical
and biochemical traits of resistance showed that
germplasms having lesser pod length, higher pod
width, higher pod wall thickness, lower number of
seeds per pod, lower number of pods per plant,
higher trichome length, higher trichome density,
higher phenols, lower sugars and lower proteins were
less attacked by pod borer complexes. The
combination of these easily measurable biophysical
and biochemical traits can be used effectively as
reliable selection criteria to select resistant plants.
Genotypes selected through screening process can
be used in breeding programmes as sources to
enhance resistance/tolerance to pod borer in
commercial cultivars. Such resistant and least
susceptible lines can be recommended to the farmers
to minimize the losses and cost of production.
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