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ABSTRACT

Author : B.SREENIVASULU
Title of the thesis : MANAGEMENT OF KALAHASTI MALADY(Tylenchorhynchus brevilineatus) INGROUNDNUT (Arachis hypogaea L.)
Degree : MASTER OF SCIENCE
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Major advisor : Dr. P.HARINATHA NAIDU
University : Acharya NGRanga Agricultural University
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Groundnut (Arachis hypogaea L.) is the major oil seed crop grown in southernzone of Andhra Pradesh. Kalahasti malady is the most important disease and majorconstraint to groundnut production in this zone. It is a typical pod disease contributing tohuge losses in pod yield Pathogenicity test conducted with Tylenchorhynchusbrevilineatus on groundnut variety IL—24 showed typical disease symptoms of kalahastimalady and confirmed the parasitic nature ofthe nematode.
A field experiment was conducted in Andhra Pradesh State Seed DevelopmentCorporation farm at Srikalahasti to find out the combined effect of organic soilamendments and carbofuran at different levels on Tbrevilineatus population, diseaseseverity and pod yield of groundnut. Application of organic soil amendments hassignificantly reduced the nematode population and disease severity besides increasing podyield Among the amendments tried sawdust @ 2500 kg ha and neem cake 1000 kg hal1were found to be significantly superior followed by poultry manure @ 5000 kg ha‘l.Carbofuran @ 2 3 and 4 kg a.i ha had significant effect in reducing Tbrevilineatuspopulation and disease severity and in increasing pod yield of groundnut. Sawdust andneem cake in combination with carbofuran at 4 kg ai ha' showed the IOWCSt populationof Tbrevilineatus and disease severity and highest pod yield Application of sawduslttoincombination with carbofiiran reduced the dosage of carbofuran from 4 kg a.i ha‘13 kg aii ha for effective management ofthe disease



A survey was conducted to assess the severity of kalahasti malady in the villages offive mandals surrounding Srikalahasti. Thondamanadu, Eguvaveedu and Mittakandrigavillages of Srikalahasti and Katuru and Parapalli villages of B.N.Kandriga mandalsshowed maximum disease severity with highest 'librev/lineatus population (400 to 460nematodes/250 cc of soil). Sandy and sandy loam soils were found to be more favourablein the buildup of nematode population than clay and clayloam soils.
Thirty groundnut genotypes were screened for their resistance to the nematodedisease kalahasti malady, Among them ten resistant genotypes and ten moderatelysusceptible genotypes were identified. Six genotypes (viz, TCGS-305, TCGS-245TCGS—320, TCGS—337, TCGS—597 and TPT-3) in resistant category and five genotypes(TCGS—596, TCGS 285, TCGS—292, CGS—3OS and TCGS 298) in moderately susceptiblecategory exhibited high pod yield (28 to 39 q ha‘l) and pod yield parameters which werefound to be suitable for cultivation in kalahasti malady sick soils.
Pod shells of resistant and susceptible groundnut genotypes were bio-chemically

analyzed to know the nature of resistance. The resistant genotypes and moderately
susceptible genotypes had comparatively more amount of total phenols and lignin. Among
the resistant genotypes TCGS—303, has recorded the highest amount of total phenols
(21.6 mg/g) and TPT—3 showed highest amount of lignins (397 mg/g). These observations
have clearly indicated that phenols and lignins might be two possible factors in imparting
resistance to groundnut genotypes against Tbrevi/ineatus.
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CHAPTER I
INTRODUCTION

Groundnut (Arachis hypogaea L.) is the prime oil seed crop grown in India and
plays a vital role in Indian edible oil economy. It is grown in an area of 72.80 lakh ha
with a production of 78.45 lakh tonnes and thus occupies the top position in oilseed
production in India. Andhra Pradesh with an area of 22,03,000 ha and production of
20,85,900 t of groundnut ranks first in groundnut cultivation in India (Statistical Abstract
India, 1998). The southern districts of Andhra Pradesh (Chittoor, Nellore and
Cuddapah) hold key position with a coverage of 5.5 lakh ha area (25%) and a
contribution of 6.035 lakhs tonnes of total production (28.9%) in the state (Economic
Survey of Andhra Pradesh, 1998-99),

Leaf spots, rust, collar rot, stem rot and bud necrosis are the major constraints in
the production of groundnut contributing to considerable yield losses (Ghewanade, 1990).
Annual yield losses due to plant parasitic nematodes in groundnut were estimated to be
about 12 per cent in the world and more than 27 species of plant parasitic nematodes
were found associated with groundnut in different regions of India (Sharma and
Mc. Donald, 1992).

Of late, Kalahasti malady, a nematode disease of restricted distribution but of
considerable local importance is affecting groundnut production and contributing to
major yield loss in southern zone of Andhra Pradesh (Reddy e! a[., 1984),



9/.
The nematode disease was first observed in the year 1975—76 in rabi irrigated

groundnut crop around Srikalahasti in Chittoor district of Andhra Pradesh and hence it
was named as kalahasti malady. The disease is characterised by brownish to black
necrotic lesions on roots, pod stalks and pod surface and reduction in pod size (Reddy et
al., 1984 and Naidu, 1996). This disease is also locally known as Chittikaya (small pod)
or Nalla macha tegulu (black lesions on pods), based on the symptoms ofthe disease. An
ectoparasitic nematode Tylenchorhynchus brevilineatus Williams was found associated
with the disease (Reddy etal., 1984, Mehen et al., 1993 and Naidu, 1996).

Losses in pod yield ranged from 20-60 per cent depending upon the severity of
the disease (Reddy er al., 1984).

In recent years the malady has been spreading and causing concern to the
groundnut growers in Chittoor, Nellore and Cuddapah districts of Andhra Pradesh.
Groundnut as a major cultivated crop in, plays an important role in the economy of
people in these districts. Keeping in view of the economic importance of this disease,
detailed investigations were carried out with the following objectives.

1. To survey groundnut crop for the incidence of Kalahasti malady in Srikalahasti and
surrounding areas of Chittoor district.

2. Screening of groundnut germplsam for their resistance to kalahasti malady in the
nematode sick soils.

3. To find out the combined effect of different organic amendments and chemical on the
nematode disease.

4. To estimate the total phenols and lignin in pod shells of both disease resistant and
susceptible groundnut varieties for knowing the nature of resistance.





CHAPTER II
REVIEW OF LITERATURE

2.1 PLANT PARASITIC NEMATODES ASSOCIATED WITH GROUNDNUT
CROP

Groundnut crop is found to be attacked by a number of plant parasitic nematodes
which contributed to huge yield losses, Many scientists reported different groups of plant
parasitic nematodes associated with groundnut.

Groundnut plant is the host to many plant parasitic nematodes. Sasser (1954)
reported that groundnut was highly susceptible to Meloidogyne arenaria and Mhapla
while resistant to M incognila, Macrila and M. javanica. Mhapla produces small galls
and extensive root proliferation. Galls caused by M.javamca and Marenaria were larger
than those caused by Mhapla. The foliage of nematode affected plants appear light green
to yellow resembling nutritional deficiencies.

Sakhuja (1984) reported heavy losses in groundnut due to Mjavanica in Punjab
state. Survey of groundnut fields in Andhra Pradesh also showed the presence of M.
javanica (Sharma and Kumar, 1993). Bhat and Krishnappa (1990) found that Meloidogyne
javanica damaged groundnut cv.TMV—2 at an inoculum level of 1000 juveniles per kg of
soil .



Root lesion nematodes (Praly/cnchus brachyurus, P.c0ffeae, Ppenetrans) have
been found to be associated with and wide spread in groundnut in southeastern United
States (Graham‘ 1951).

Ring “nematode (Criconeme/Ia or'nala) was commonly present in most of the
groundnut growing areas in southeastern United States of America (Machmer, 1953;
Graham, 1955). Barker 6/ al, (l98l) observed severe damage and significant loss in
groundnut yields even with low population ofC'orna/a.

'l'richodorus c’h/-'/.5'/I'c/ is an ecto—parasite stubby—root nematode recorded in tropical
and temperate regions of the world with a wide host range (Christie, 1952) Species of
Xiphinema feed on the roots of groundnut by piercing with long and powerful stylet.
Xdiversicazzdalum produces galls in roots and increases the mersitematic activity of the
root tip leading to development of stubby and malformed roots (Feakins and Susan, 1973).

Ap/vaxma/y/enchus stratum/us was first described by Germani (1970) from soil
around roots of groundnut in upper Volta in West Africa.

O’Bannon et a1, (1971) observed for the first time that the seed coat of groundnut
was infected by the burrowing nematode (Radopho/us Simi/is). Six groundnut cultivars
were found susceptible to the physiological races of [Mimi/1's in Florida and the banana
race was found to be more pathogenic than the citrus.



Scuzellonema cavenessi, S. clathricaudatum had been implicated as major nematode
parasites causing serious damage to groundnut. Lateral roots were reduced in size with
poor development of plants that distributed in patches which persisted and increased in size
during subsequent growing seasons, (Sharma, 1988).

2.2 SYMPTCMATOLOGY
The disease Kalahasti malady was characterized by brownish black discoloration

0‘? pods and reduction in pod size. Affected plants had dark green foliage and were
stunted in growth. The disease appeared in patches in the field. Tylenchorhynchus
brevilz‘neatus was found responsible for the disease (Reddy et al., 1984; Ratnakumar, 1988‘,
Naidu, 1996). T mashoodi and Tbrevilinealus were found associated with the roots of
sugarcane and castor, respectively in Haryana and Bihar states (Gupta and Uma, 19855).
Tbrevilineatus caused a significant reduction in plant growth in wheat variety Sonallldl.
Yellowing, stunting, reduced tillering with reduced grain yields were also recorded
(Thaker et al., 1986).

2.3 DISEASE MANAGEMENT THROUGH ORGANIC SOIL AMENDMENTS:

The beneficial effects of plant residues and other organic amendments in reducing
the severity of fimgal diseases have long been known (Papavizas, 1966). Similarly organic
soil amendments were found to reduce nematode diseases. The amendments may alter
physical and chemical conditions ofthe soil (Singh and Sitaramaiah, 1970).



Singh and Sitaramaiah (1971) noted effective control of M. javanica in okra and
tomato in nematode infested soil amended with 25 q ha'1 of sawdust followed by inorganic
nitrogenous fertilizers along with P and K applied at the time of planting. Oil cakes of
margosa, groundnut, castor, mustard, linseed, mahua and coconut when applied at 25 q ha'l
three weeks before planting significantly reduced root-knot (M. javanica) in okra and
tomato (Singh and Sitaramaiah, 1973).

Alam and Khan (1974) reported that the greatest reduction in the pOpulation of
stylet bearing nematodes in spinach took place with neem cake and nemagon followed by
mahua (Mad/7210a indica) cake, DD, mustard cake, groundnut cake and castor cake.

Amendment of soil with oil cakes of neem, groundnut, mustard and castor was
effective in reducing the population of Tylenchorhynchus brassicae around the roots of

'\

cabbage and cauliflower. Although the inorganic fertilizers increased plant growth, the
population of Tbrassica remained comparatively high. The build up in population may
adversely affect succeeding cauliflower or cabbage crops (Siddiqui el al., 1976).

A significant reduction of 597 per cent in nematode populations of Meloidogyne
javanica, Helicolylenchus incisus, Rory/enchu/us rem’formis‘, Hirschmaniella mucronata
was observed in beds of betelvine amended with chopped and shade dried calotropis leaves
followed by neem cake (Sivakumar and Marimuthu, 1986).Saw dust at 2 t ha”1 and neem
cake at l t ha" significantly reduced the Mincognita populations in betelvine (Acharya and
Padhi, 1988).



Poultry manure @ 4 t ha'l and above has been reported effective for the control of
root-knot nematodes and increasing the growth and fruit yield of tomato (Chindo and
Khan, 1990). Amendment of soil in tomato with chicken litter suppressed Marenaria and
provided practical control of root-knot nematodes (Kaplan and Noe, 1993).

Press mud, farmyard manure, neem cake, coir waste, poultry manure, neem leaves
were evaluated for control of Hirschmame/la oryzae in rice by Jonathan and Pandiarajan,
1991. Neem cake at one t/ha and pressmud at cake 10 t/ha significantly reduced nematode
population upto 60 days after transplanting.

Alam (1991) found that sawdust of mango significantly reduced population of plant
parasitic nematodes in carrot, radish, table beet, turnip, wheat and barley in microplot
experiment. Soil application of castor cake, mustard cake or neem cake at 1000kg/ha was
found to improve plant growth, pod and fodder yield and decrease the root-knot index
(Meloidogynejavanica ) in groundnut significantly (Dhedhi et all, 1994).

Detailed investigations were conducted by Tiyagi and Alam (1995) to know the
efficacy of oil cakes of neem (Azadz'rachla indica), castor (Ricinus communis), mustard
(Brassica campestris) and duan (Eruca saliva) against plant parasitic nematodes and soil
inhabiting fungi infecting mung bean (Phaseolgus (mreus/Vigna radiata) and subsequent
Chickpea crop. The results revealed that the plant parasitic nematodes, Mincognila,
Rotylenchulus reniformis, Tylenchor'hynchus brassicae, Helicolylenchus indicus and the
frequency of the pathogenic fungi were significantly reduced but the frequency of
sapr0phytic fungi increased.



Carbofuran and neem cake were effective in increasing plant growth parameters,
while carbofuran, neem cake and castor cake reduced root—knot and reniform nematode
population in brinjal (Kumar and Vadivelu. 1996). Rao e/ a], (1997) found an increase in
leaf yield of 29.6 and 25.9 per cent over check in the plots treated with sawdust at 2 t ha‘1
+NPK fertilizer, and neem cake at 3 t ha" respectively in betelvine.

Mishra et a1, (1997) reported that the application of sawdust or oil cakes of mustard
(Brassica campestris), neem (Azadirach/a lndica), linseed (Linum usitatissimum),mahuva
Wadhuca [0ngif01ia) or castor (Ricinus communis} increase: growth of soyabean and
reduced nematode damage.

2.4 DISEASE MANAGEMENT THROUGH PESTICIDES:

Soil disinfestation using nematicides for control of plant parasitic nematodes was
used when cultural and biological methods fail to reduce the nematode population. The
main objectives were to restrict the nematode multiplication, improve quality and quantity
of the produce.

Out of six chemicals viz., thionazin, aldicarb, fensulfothion, methomyl, carbofuran
and TCPP tried against root—knot in tomato, fensulfothion, methomyl and carbofuran gave
fairly satisfactory control (Reddy and Seshadri, 1971).



Singh and Bindra (1974) studied the effect of carbofuran as seed treatment and
granular soil treatment alone and in combination for control of nematodes associated with
maize. Studies revealed that carbofuran as seed treatment can be effectively used for initial
protection against nematode infection and the subsequent build up can be prevented by
granular soil application.

Reddy er a], (1984) reported that soil application of carbofuran and aldicarb at
6 kg a.i. ha'1 25 days afier sowing was effective in reducing the incidence of kalahasti
malady (Tbrevi/ineatus) which increased plant height, length of pod stalks, number of
matured pods per plant and total pod yield.

The severity of kalahasti malady was reduced and final pod yield was increased by
24.85 and 27.82 per cent respectively over control when aldicarb and carbofiiran were
applied at 6 kgaiha'l (NARP, 1995). Furadan (Carbofuran) 2 per cent and oncol
(benfiarcarb) 2 per cent eliminated galling due to M. incognila infesting Cajanus cajan and
reduced multiplication of nematodes in soil (Mishra, 1986).

Phipps el al. (1987) reported that planting time treatments with carbofuran banded
application in soil at 13 to 20 Ib/acre plus aldicarb application in furrows at 7 lb/acre
resulted in significantly lower root galling due to A/Map/a and higher peanut yields
compared to other treatments.



Poornima and Vadivelu (1990) found that the nematicides carbofuran, fenamiphos
and phorate were the most effective chemicals in reducing Mjncognita, Pratylenchus
delattrei and Rotylenchulus rem’formis number in brinjal. Fenamiphos being the best
followed by carbofiiran and phorate.

Gogoi and Phukan (1990) reported that carbofiiran, diazinin and ekalux at 2 per
cent w/w were effective in reducing the number of galls and egg masses of Mincogmta
and increasing yield in lentil.

2.5 DISEASE MANAGEMENT THROUGH COMBINED APPLICATION OF
ORGANIC SOIL AMENDMENTS AND NEMATICIDES:

Final root knot index (Meloidogyne incognita ) in ginger was lowest in the
treatment with neem cake at 2.5 t/ha before planting followed by carbofuran at 1 kg a.i/ha
45 days after planting (Mohanty el al., 1992), Oil cakes of castor, groundnut, honge
(Pongamia pinnata) and neem each at lt/ha and nematicide carbofuran at 2 kg a.i/ha
significantly reduced the root gall index and increased the yield in bhendi (Reddy and
Khan, 1993),

Mohanty et a1. (1995) reported that preplanting application of neem cake @ 1 t/ha
followed by post planting application of carbofuran (1 kg a.i/ha) 45 days after planting
gave the best result in terms of suppression of M. incognita population and in increasing
yield of ginger.



Patel et a]. (1996) obtained effective nematode control of Marenaria and
M._/cz'vanica in groundnut by using carbofuran 2 kg a.i/ha and neem cake at 1000 kg/ha.

Poultry manure applied at 2t/ha followed by the combined application of seed
dressing with carbofiJran 3G @ 3 0/0 w/w + neem cake at 1 t/ha gave best result in green
gram in the control ofM.incog72/ta (Barman and Das, 1996).

Carbofuran 2 kg ai/ha, neem (Azaa’irach/a indica ) cake (250 kg/ha) and neem
cake + carbofiiran (100 kg ha'1 + 1 kg a.i. ha") soil application gave the best plant growth
of scoparia with significant nematode inhibitory effect in reniform nematode infested soil
(Pathak and Kumar, 1997).

2.6 SURVEY OF KALAHASTI MALADY:

Sharma (1988) conducted preliminary survey on nematode diseases in 15
groundnut growing areas of Andhra Pradesh, India. Praty/enchus sp., Tylenchorhynchus
sp, Criconemoides sp. were always found to be the most prominent nematodes at each site
surveyed. 1n Guttivaripalli village stunt nematode Tylenchorhynchus sp. was the most
predominant and was found associated with kalahasti malady, In addition to
7y/ench0rhynchus sp. populations of the spiral nematode, Helicoty/enchus .spi the ring
nematode, Criconemoides sp., and the root knot nematode Meloidogyne sp., were more
frequent at Guttivaripalliflin comparison to other locations surveyed, In one field white
females of Helerodera were attached to the roots. The burrowing nematode Radopholus
similis was observed on banana roots in a field adjacent to the groundnut.

I l



Mani and Ratnakumar (1990) surveyed groundnut in Chittoor and Nellore districts
of Andhra Pradesh and recorded the presence of28 plant parasitic nematode genera with a
higher occurrence and density in rabi than kharif season Bi/enchus brevi/inca/us
Basira/aimm 3p), and 7y/ench0rhync'h11.x" sp. were predominant in the surveyed areas.

Darekar et a]. (1990) conducted survey in intensive Arachis-hypogaea growing
areas in Maharastra state and found five species of plant parasitic nematodes viz., These
were Helicolylenchus spp., Meloia’ogyne arenaria, Prafy/enchus Ihornei, Hop/Olaimus
indicus and Tylenchorhynchus spp.

Groundnut fields in Tirupati region of Andhra Pradesh surveyed showed
association of Ty/em'horhynchm /7/‘el’l//l‘7eCl/7I.S‘, Time/us, Meloidogyne arenarr’a and
Helicon/[enema dihystera in large numbers with the kalahasti malady disease of groundnut
(Prasad and Rangappa, 1994).

Sharma 6/ al. (1996) reported occurrence of kalahasti malady causing nematode
Tylenchorhynchus brevilmea/us in Tamil Nadu also.

Naidu (1996) surveyed groundnut growing areas in Chittoor, Cuddapah and Nellore
districts in southern zone of'Andhra Pradesh and recorded increased incidence of kalahasti
malady in groundnut.

IC’Z



2.7 SCREENING OF GROUNDNUT VARIETIES:

Rao et a]. (1986) studied the reaction of 43 spanish bunch and 5 virginia bunch
varieties along with certain popular varieties such as TMV-2, IL—24 and J-11 against
Kalahasti malady under field conditions. It was found that the cultivars exhibited wide
variation in their susceptibility to the disease and the damage to pods ranged from 16.22 to
89.91%.

Ratnakumar (1988) screened 418 germplasm accessions against Tylenchorhynchus
brevilinealus under field conditions in a severely infected field at Ramapuram village in
Srikalahasti, Chittoor district. Thirty lines (10 bunch and 20 spanish) were fOund highly
resistant and 90 lines (22 bunch and 68 spanish) resistant to the disease.

Mehen el al, (1993) investigated the reaction of’1599 groundnut germplasm
accessions and breeding lines against the stunt nematode disease in severely infested fields.
Of these, 21 genotypes were resistant to the disease. However, most of them had
undesirable pod characters. The genotype TCGS—1518 was found to be high yielding and
resistant to Kalahasti malady. Naidu, (1996) screened eighty six groundnut entries and
promising varieties for their reaction to nematode.

13



2.8 BIOCHEMICAL RESISTANCE:

Phenolic compounds are known to play a major role in the defense mechanism of
plants against various infectious agents. The accumulation of phenolic compounds in the
nematode injured area and the activation of associated oxidative enzymes have been
reported by Rhode (1965). Accumulation of phenols in nematode infected tissues occurs
possibly as a result of host—parasite interaction and as a means of defense mechanism
(Balasubramanian and Purushothaman, 1972).

Feldman and Hanks (1968) reported increased amount of phenolic content in the
roots and leaves of tolerant and susceptible citrus cultivars attacked by Radopholus simili's.
Bajaj et a]. (1983) found higher phenolic content in resistant tomato cultivar compared to
susceptible cultivar infected by Me/oidogyne incogni/a. Thakar and Yadav (1986)
observed that increased phenolic content has increased the resistance in redgram seedling
against Roty/enchulus reniformis.

Dhawan and Dasgupta (1992) observed that total phenol content in shoots of
healthy and resistant barley cultivars (RD—2052 and C164) to Heleroa’era avenae was
higher as compared to susceptible cultivar (DL- 482). There was significant difference in
the total phenol content in the shoots of healthy and resistant cultivar of barley against
cereal cyst nematode Heterodera avena. The phenol content in the two resistance cultivars
(RD-2052 and 164) was significantly more as compared to susceptible cultivar DL—482 of
barley.

Hi-
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Tomato leaves infected with Mc/oidogync javanica showed increased phenolic
compounds (Ahmed and Jehan, 1992). Phenolics and amino acids were higher in tolerant
cultivars of tomato followed by susceptible and highly susceptible cultivarsr Percentage
increase in both phenolics and amino acids were higher in tolerant and lowest in highly
susceptible cultivars when inoculated with Roly/enchu/us reniformis (Mahmood and
Siddiqui, 1993).

The resistance of plants against nematodes may be related to the presence of
phenolic compounds and extent of lignification on the roots. Source of resistance to
Rsimilis were identified by screening 10 Musa cullivars from different genomic groups.
Histological studies revealed relatively greater number of preformed phenolic cells in roots
of the resistant and moderately resistant cultivars compared with other cultivars tested.
However, in another resistant cultivar Pisang jori buya fewer phenolic cells were found
but this clone had higher number of cells with lignified walls suggesting a different
mechanism of resistance. An interesting correlation was found between level of
susceptibility to RSI'mi/is, and root dry matter A possible role of lignin in resistance to
Rsimilis in musa was noticed by Fogain and Gowen (1996).





CHAPTER-III
MATERIALS AND METHODS

3.1 GENERAL
Laboratory experiments were conducted at S.V. Agricultural College, Tirupati and

field experiments on the evaluation of different organic soil amendments in combination
with nematicide carbofiiran at different levels and screening of groundnut genotypes for
nematode resistance were conducted in nematode sick soil at Andhra Pradesh State Seed
Development Corporation (APSSDC) farm, Srikalahasti in Chittoor District of Andhra
Pradesh during 1998-99 post rainy season.

3.2 CLHVIATE

The meteorological data of Srikalahasti (APSSDC Farm) for the crop period during
1998—99 post rainy season were presented in Appendix 1.

3.3 SURVEY

To study the severity of kalahasti malady of groundnut in different groundnut
growing areas in Srkalahasti and surrounding mandals of Chittoor District, Andhra Pradesh
during 1998—99 post rainy- season, a field survey was conducted (Fig.1). Field visits were
undertaken during the pod maturity stage of the crop (80-110 days afier sowing). A total
of 80 pod samples were collected at random from five mandals in Chittoor District. The
relevant observations on area, type of soil, crop variety, date of sowing, cultural practices

1 b
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adopted, cropping system followed and its effect on nematode disease was recorded in a
standard proforma. Information relating to the disease was also collected from the farmers
and officials of Department of Agriculture, Government of Andhra Pradesh.

To estimate the disease severity in each field, pod samples were collected randomly
from each field and disease scoring was done. They were categorised into five different
groups as per the 1 to 5 disease scale (Plate 1) described by Reddy 61 al., (1984) which is
given below:

Rating: Description
1 N0 disease symptoms
2 Pods are normal in size with few dark brown to black lesions covering 1—25 per

cent of pod surface.
3 Pods are normal in size with lesions covering 26—50 per cent of pod surface.
4 Pods are smaller in size with lesions covering 51—75 per cent of pod surface
5 Pods are much smaller in size with lesions covering more than 75 per cent of pod

surface.

3.4 SYMPTOMATOLOGY OF NEMATODE DISEASE

The symptomatology of kalahasti malady in groundnut was studied in the disease
infected fields and observations on plant height, colour of the foliage, pod sizes, pod stalk
length and lesions on the pods were recorded.



Plate 1: 1-5 Kalahasti malady disease scale
Scale

_L
W

ha
m

Description
No infection
Pods showing 1-25 per cent of nematode infestation
26-50 per cent of nematode infestation
51 ~75 per cent of nematode infestation and pod size reduced
76—100 per cent of nematode infestation and pod size reduced



The causal organism of kalahasti malady of groundnut i.e., Tylenchorhynchus
brevilineatus (Plate 3) isolated from soils collected from kalahasti malady sick areas were
multiplied on susceptible variety IL-24 of groundnut.

3.5 PATHOGENICITY TEST

Earthen pots of 30 cm diameter and 30 cm depth were filled with a mixture of
steam sterilized sand, soil and farm yard manure in 2:1:1 ratio. Groundnut variety IL-24
seed was sown in the pots. Six pots each containing two JL-24 groundnut plants were used
for nematodes inoculation. Fifieen days old plants in each pot were inoculated with about
500 nematodes (Naidu, 1996). These pots were maintained in glass house at normal
temperature of 25-30°C. The pots were harvested 110 days after sowing and observed for
the symptoms of kalahasti malady.

3.6 SCREENING OF GROUNDNUT GENOTYPES FOR NEMATODE
DISEASE RESISTANCE

The groundnut genotypes developed by Regional Agricultural Research Station
(RARS), Tirupati were screened for their resistance to the kalahasti malady disease. The
screening test was carried out during 1998-99 post rainy season in APSSDC farm,
Srikalahasti in Chittoor district in nematode sick soil. The design .used was simple
Randomized Block Design (RBD) replicated three times (Plate 2). Each variety was sown
in two rows of five meters length and between the two test genotypes one row of JL-24
(check) was sown.
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Plate 2: General field View of groundnut varietal screening trial laidout in AndhraPradesh State Seed Development Corporatioin Farm at Srikalahasti



Plate 3: Tylenohorhynchus brevi/ineatus
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Thirty groundnut genotypes were screened for resistance to kalahasti malady, The
genotypes used for varietal screening includes both popular varieties of groundnut and the
cultures under developmental trials.

The variety TPT—3 was used as a resistant check and highly susceptible variety IL-
24 was used as a susceptible check, Each variety was sown in 5m rows, for every two test
rows one row of susceptible check IL-24 was sown. A randomized block design was
followed with three replications. Standard agronomic practices recommended by Achar'ya
NGRanga Agricultural University viz., fertilizers at Nitrogen 30 kg, P205 40 kg and K20
50 kg ha], gypsum at 500 kg ha‘]. spacing 30 x 10 cm, seed rate at 150 kg ha'1 were
followed. The crop was harvested at 110 days afier sowing. The nematode disease
severity was recorded on 1-5 disease scale (Reddy e! a], 1984).

In each variety the disease incidence was recorded by observing lesions on pod
surface which is the characteristic symptom of the disease All the varieties used for
screening were categorized into resistant, moderately susceptible and susceptible groups
based on the disease severity. Yield parameters viz, number of pods per plant, 100 pod
weight, 100 kernel weight, shelling percentage, pod yield and disease severity were
recorded for each variety.
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The details of the genotypes screened are as follows:
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FIELD STUDIES
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A field experiment was conducted during 1998-99 post rainy season in existing
sick soil at APSSDC farm, Srikalahasti with a View to find out the combined effect of
different organic soil" amendments and nematicide at different dosages on nematode
disease severity. The population of Tylenchorhynchus brevilineatus were estimated at
sowing, one month and two months afler sowing and'at harvesting.



mi
There were six main treatments including control, replicated three times in split

plot design. Each main treatment was split into four sub—treatments with a plot size of
2.5 m x 5 m (Plate 9). The details ofthe treatments are as follows:

Main treatments Dosage in kg
1. Neem cake 1000 kg/ha

2 Saw dust " 2500 kg /ha
3 Pressmud cake 2500 kg/ha
4. Poultry manure 5000 kg/ha
5 Farmyard manure 10000 kg /ha
6 Check with out any soil amendment

Sub treatments Dosage
l. Carbofuran 0 kg a.i/ha
2. Carbofuran 2 kg a.i/ha
3. Carbofuran 3 kg a.i/ha
4, Carbofuran 4 kg a.i/‘ ha

All the organic soil amendments were incorporated, into the soil, mixed well and
leveled two weeks before sowing. The nematode susceptible groundnut variety JL—24 was
sown in the plots. The nematicide carbofuran (3G) was applied in different dosages (0, 2,
3 and 4 kg a.i ha“), 25 days after sowing. Standard agronomic practices recommended
by Acharya N.G.Ranga Agricultural University viz., fertilizer N 30 kg, P105 40 kg, K20
50kg ha'l, spacing 22.5 x 1'0 cm> seed rate 190—200 kg ha'1 were followed uniformly during
the period of experimentation. The crop was harvested 110 days after sowing and the
following observationswere recorded from each treatment.



i) Number of pods per plant
ii) Pod yield
iii) 100 pod weight
iv) 100 kernel weight
v) Shelling per cent were recorded

Later the pod yield per plot was converted into pod yield ha'l. Average number of
pods per plant was calculated from the three replications for each treatment.

vi) The disease severity was calculated by the following formula.
Sum oftotal disease ratingsPer cent Disease Index (PDI) = -------------- --—— x 100Total number of ratings x maximum disease grade

3.7.] Isolation and Estimation of Nematode Population

Soil samples were collected from the experimental plots in polythene bags and
were brought to the lab. These samples were processed by'modified Cobb’s sieving and
decanting method (Cobb, 1918). The standard procedure followed is given below.

The representative samples were collected from composite samples by coning and
quartering method. They were used for the estimation of nematode population. About
250 cc of soil was transferred into a plastic bowl and 500 ml of water was added to it.
Later, it was stirred to make the soil suspension and allowed to settle for a minute. The
suspension was poured. through 20 mesh sieve (840 u) into a second plastic bowl. The



above process was repeated for 3 to 4 times. The debris remained on the course mesh was
discarded and the first bowl was cleaned. The suspension in the second bowl was stirred
up and poured through 60 mesh sieve (250 u ) which was kept over the first bowl, bigger
nematodes were retained here. The debris deposited on the 60 mesh sieve was transferred
to a 250 ml beaker with water and labelled as 60 mesh. This process was repeated over
100 mesh, 200 mesh and 400 mesh sieves. Two fold tissue paper was kept in a wire gauge
support and the residue collected in beakers was transferred separately into separate wire
gauge tissue papers and placed on petridishes with water. It was kept like that over night
and then used for the estimation of nematode population.

The nematode suspensions were collected in 100ml beakers and concentrated to
half the volume by decanting the supernatant water after allowing the suspension to remain
undisturbed for four hours. The volume of water was made up to 50 ml. The nematode
suspension was bubbled with the help of a 10 ml pipette and an aliquot of one ml was
transferred to a nematode counting dish for counting the nematodes under a low power
stereoscopic binocular microscope. The aliquots were examined from each sample and the
average population was calculated. The identification of nematode was done as per the
description given by Mai et a]. (1968).

3.8 BIOCHEMClAL METHODS

The defense mechanisms operating in plants are morphological and biochemical
and are either pre-existing or post inflectional. An attempt was made in the present
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studies to understand the nature of pre—existing bio—chemical resistant factors involved in
resistant varieties compared to susceptible.

Total phenols and lignins in pod shells of both resistant and susceptible genotypes
of groundnut were estimated by following methods.

3.8.1 Estimation of phenols

The total phenol content in the pod shells of both resistant and susceptible
groundnut genotypes was estimated as per the method of Sadasivam and Manickam
(1996). The pods were dried properly after harvest ofthe crop and shells were powdered.
Exactly 0.5 g powdered shell sample was taken and ground it with a pestle and mortar in
80 per cent ethanol of 10 times sample volume. The homogenate was centrifuged at 10,000
rpm for 20 minutes. The supernatant was taken, re—extracted the residue with 80 per cent
ethanol five times the volume of sample. The supernatant was centrifuged, pooled and
evaporated to dryness. The residue was dissolved in a known volume of distilled water
(10 ml) and pippeted out an aliquote (0.2 ml) into test tube. The volume in each tube was
made upto 3 ml with water and then added 0.5 ml of Folin-ciocaltean reagent and after 3
min. 2 ml of 20 per cent sodium carbonate solution to each tube. The content of tube was
mixed thoroughly and then the tubes were placed in a boiling water for exactly one minute.
The content was cooled and absorbance measured at 650 nm against a reagent blank in
Spectronic-ZO. Then the standard curve was prepared using different concentrations of
catechol. The amount of total phenols in each sample was calculated from the standard
curve prepared with catechol.



13’
3.8.1.1. Preparation of Reagents : Eighty per cent ethanol was prepared by adding 80
ml of absolute alcohol and made up to 100 ml by using distilled water. Twenty per cent
sodium carbonate was prepared by dissolving 20 g sodium carbonate in 100 ml of distilled
water.

3.8.2 Estimation of Lignins

Lignin content in the groundnut shells of both resistant and susceptible genotypes
was estimated by following the principle and procedure given by Sadsivam and Manikam
(1996).

The sample material was refluxed with acid detergent solution. The water soluble
and materials other than the fibrous component was removed. The left over material was
weighed after filtration, dried, treated with 72 per cent H2 804 and filtered, dried and ashed.
The loss ofweight on ignition gave the acid detergent lignin.

The Acid Detergent Fibre (ADP) was first estimated from which Acid Detergent
Lignin (ADL) was determined.

One gram of powdered sample was taken in a round bottom flask and 100 ml of
acid detergent solution was added to it Then it was heated to boil in 5 to 10 minutes.
Later the heat was reduced to avoid foaming. When boiling begun the contents were
refluxed for one hour afier the onset of boiling. Boiling was adjusted to slow even level.
After refluxion, the container was removed, swirled and the contents were filtered through
a pre weighed sintered glass crucible (G2) by suction and washed with hot water twice



The filtrate was washed with acetone and the lumps were broken up. Then acetone
washing was repeated until the filtrate is colorless and dried at 100°C for overnight. The
contents were weighed afier cooling in a desiccator. ADP content was expressed in
percentage.

WADF % = ————— x 100
Where, W was-the weight of the fibre S

S was the weight of sample

ADL was determined from this estimated ADF, ADF obtained was transferred to a
100ml beaker and 25-50 ml of 72 per cent sulphuric acid was added. 1g of asbestos was
added to it. It was allowed to stand for 3 h with intermittent stirring with a glass rod. The
acid was diluted with distilled water and filtered with pre—weighed whatman no.1 filter
paper.

The glass rod and the residue were washed several times to get rid of the acid. The
filter paper was dried at 100°C and weighed after cooling in a desiccator. It was
transferred to a preweighed silica crucible and was ashed with the content in a muffle
furnace at 550°C for about 3 hr The crucible was cooled in a desiccator and weighed and
then the ash content was calculated. A blank was maintained by taking 1 g of asbestos and
72 per cent H2804 and following the same procedure.

Weight of 72% H2804 washed fibre - Ash(Test—Asbestos blank) ( Test—Asbestos blank x 100)% ADL = —-------------------------------------------------------------------------------Weight of sample

Lignin = Residue afier extraction with 72% H2804 — ash.

52C?
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3.8 ECONOMIC ANALYSIS:

Total cost of cultivation was calculated based on input cost. Details of cost of
production under different treatments are given in Appendix II. Gross returns and net
returns per hectare were computed considering the existing market price of inputs and
outputs. Incremental benefit cost ratio was worked out for different treatments by dividing
the additional returns by corresponding additional cost oftreatments.

3.9 STATISTICAL ANALYSIS:

The data recorded on disease severity, yield parameters of groundnut, nematode
population during the course of investigation was statistically analyzed following the
analysis of variance technique for split plot design as suggested by Gomez and Gomez
(1984), The data wherever applicable were transformed to angular and square root values
and later subjected to statistical analysis. The data wherever applicable were transformed
to angular and square root values and later subjected to statistical analysis. Wherever the
treatment difference was found significant, ‘F’ test critical differences were worked out at
five per cent probability level and the values are furnished. ‘NS’ denoted the treatment
differences those were not significant.





CHAPTER IV
RESULTS

4.1 SYMPTOMATOLOGY

The diseased plants showed brownish to black necrotic lesions on roots, pegs, pod
stalks and on pod surface. The symptoms appeared initially as small yellow to brown
lesions. As the disease advanced the lesions turned deep brown to black and covered the
whole pod surface (Plate 4). Pegs affected in initial stages failed to develop into pods
leading to heavy losses in pod yield. In severe cases, it reduced pod stalk length, pod size
and kernel size. Affected plants were stunted in growth with dark green foliage. Necrotic
lesions could be seen only on the pod surface without any damage to kernels. The kernels
were apparently healthy (Plate 5). Affected pods exhibited scabby appearance (Plate 6).

4.2 PATHOGENICITY OF Tbrevilincatus ON GROUNDNUT VARIETY JL-24

Groundnut variety IL—24 was used in the pathogenicity test. The pods collected
from the nematode Tbrevilinea/us inoculated pots showed brownish to black lesions
(Plate 7). The lesions were also found on roots, pod stalks and pegs (Plate 8). Diseased
pods were severely discoloured and showed reduction in size. Kernels from affected pods
were apparently healthy. N0 disease symptoms were observed on roots, pod stalks, pegs
and pods in control (uninoculated) plants.

LO



Plate 5 : Kemels from healthy and kalahasti malady affected groundnut pods
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Plate 6: Comparision of healthy and kalahasti malady affected groundnut pods
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Plate 7: Kalahasti malady symptoms on developing groundnut pods
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Plate 8: Kalahasti malady symptoms on developed groundnut pods and roots



4.3 SURVEY OF SRIKALAHASTI AND SURROUNDING MANDALS FORKALAHASTI MALADY IN GROUNDNUT
The data given in table 1 indicated that 92.5 per cent of the pod samples collected

from different villages in five mandals around Srikalahasti were found affected with
kalahasti malady, Of which 8.75, 27.5, 30.0 and 26.25 per cent pod samples showed mild,
moderate, severe and very severe disease symptoms respectively.

The observations revealed that the disease occurrence and severity were varying
from village to village in the five mandals surveyed viz., BNKandriga, K.V.B.Puram,
Srikalahasti, Thottambedu and Yerpedu. Of all the pod samples collected from three
villages in B.N.Kandriga one sample showed moderate and 14 pod samples severe to very
severe nematode infestation. Out of 15 pod samples collected from three villages in
K.V.B.Puram mandal, two pod samples were found free from the disease, Moderate and
severe disease symptoms were recorded on five and eight pod samples, respectively.

All the twenty pod samples collected from three villages in Srikalahasti mandal
showed kalahasti malady. Five samples showed moderate and 15 samples severe to very
severe disease symptoms. Of the 15 pod samples collected from three villages in
Thottambedu mandal, two samples were found free from disease while mild, moderate and
severe disease symptoms were recorded on three, seven and three samples, respectively
Among 15 pod samples collected from three villages in Yerpedu mandal, two were free
from the disease. Mild and moderate disease symptoms were observed on four samples
each and severe to very severe disease symptoms on five pod samples. Maximum
nematode population (400 to 460 / 250 cc soil) was recorded in Thondamanadu,
Eguvaveedu and Mittakandriga villages of Srikalahasti and Katur and Parapalli villages of
B.N.Kandriga mandals.
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4.4 EFFECT OF COMBINED APPLICATION OF ORGANIC SOILAMENDMENTS AND LEVELS OF CARBOFURAN ON TbrevilineatusPOPULATION
The population of Tbrevi/inea/us was estimated at various growth stages of crop

viz, initial (after sowing), 30 days, 60 days and final (at harvest) differed significantly due
to combined effect of different organic soil amendments and levels of carbofiiran. The
interaction between organic soil amendments and levels of carbofiiran was also found to be
significant.

4.4.1 T. brevilineatus population at sowirLg

All the organic soil amendments were found to be highly significant in reducing the
Tbrevilineatus population when compared to the unamended check (Table 2 and Fig, 2).
Among the organic soil amendments used, sawdust was found to be more effective in
reducing the nematode population (254) followed by neem cake (269), poultry manure
(300), pressmud cake (316) and farm yard manure (309) No interaction effect between
carbofuran application and organic soil amendments in the initial nematode population was
observed.

4.4.2 Tbrevilineatusyopulation at 30 days

Tbrevilineatus population was significantly influenced by various organic soil
amendments as well as the levels of carbofuran (Table 3, Fig.3).
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Among the organic soil amendments tested, maximum reduction was recorded in
sawdust treatment (181) followed by neem cake (194), poultry manure (219), pressmud
cake (225) and farm yard manure (232). All the organic soil amendments were found to be
significantly effective in reducing the Tbrevilinealus population over the check.

All the three levels of carbofuran viz, 2,3 and 4 kg a.i ha‘1 significant by reduced
nematode population

The interaction was found to be significant between different organic soil
amendments and levels of carbofuran. Sawdust application showed maximum reduction of
Tbrevi/mealus population both with and without the combination of carbofuran . The
maximum reduction in Tbrevi/mea/us nematode population was observed with carbofuran
@ 4 kg a.i_ ha'1 combined with sawdust and it was on par with the combination of neem
cake and carbofuran (4 kg a.i ha’l). Sawdust plus carbofuran @3 kg a.i.ha'1 was found
equally effective as carbofuran @ 4 kg ai ha'l in reducing the nematode population.

4.4.3 Tbrevilineatus population at 60 days;

Organic soil amendments and levels of carbofuran individually and in combination
significantly reduced the Tbrevi/mea/m' population over the control (Table 4 and Fig.4)

L,Ll
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Highly significant reduction in nematode population was observed in all the
organic soil amendments when compared to the unamended check. Among the organic
soil amendments, highest reduction of the nematode population was recorded in sawdust
treatment (172) followed by neem cake (183), poultry manure (209), pressmud cake (215)
and farm yard manure (225).

Carbofuran at four levels 0, 2, 3 and 4 kg a.i. ha‘l significantly reduced
Tbrevilineatus population and the reduction was progressive from 2 kg a.i. to 4 kg a.i. ha".

Regarding interaction effect all the organic soil amendments showed significant
reduction with each successive addition of carbofuran i.e., 2,3 and 4 kg a.i. ha". The
combination of sawdust and carbofuran @ 4 kg a.i. ha'I had lowest Tbrevi/ineatus
population (125) but was on par with the neem cake and carbofuran @ 4 kg a.i. ha'1(134).
Both sawdust and neem cake in combination with carbofuran @ 4 kg a.i. ha"l were found
significantly superior over the application of carbofuran alone @ 4 kg a.i. ha'l.

4.4.4. Tbrevilineatus jgmlation at harvest

Organic soil amendments and levels of carbofuran alone and their interaction have
significantly influenced the final nematode population (Table 5, Fig.5). Maximum
reduction in Tbrevi/ineatus nematode population was recorded in sawdust (161) followed
by neem cake (171), poultry manure (202), pressmud cake (208) and farm yard manure
(217). All the organic soil amendments showed lower plant parasitic nematode population
compared to the unamended check.
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Carbofiiran at all levels hadsignificant effect in reducing the nematode population
Carbofiiran @ 4 kg a.i. ha‘l Showed lowest nematode population (146). The added levels
of carbofuran reduced the nematode population significantly in decreasing order.

Organic soil amendments and carbofuran levels exhibited a noticeable trend of
interaction in the reduction of nematode population Maximum reduction ofthe nematode
population (110) was obtained with sawdust coupled with carbofuran @ 4 kg a.i. ha'1
which is on par with neem cake and carbofuran (4 kg a.i. ha") combined application
(120). Reduction in nematode population due to carbofuran @ 4 kg a.i. ha'1 was on par
with sawdust and carbofiiran @ 3 kg a.i ha’] treated plot,

4.5 EFFECT OF COMBINED APPLICATION OF ORGANIC SOILAMENDMENTS AND CARBOFURAN AT DIFFERENT LEVELS ONNEMATODE DISEASE SEVERITY AND YIELDS OF GROUNDNUT CROP(var.JL—24)

Groundnut yield parameters (100 pod weight, 100 kernel weight, shelling
percentage, number of pods per plant, yield per hectare) and nematode disease severity
were recorded and the results are presented in Tables 5 to l l, Plates. 9 and 10.

4.5.1 100 Pod weight (g):

Organic soil amendments and carbofuran levels alone and in combination showed
significant effect on 100 pod weight (Table 6).
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Plate 9: Field view of kalahasti malady management trial laidout in Andhra PradeshState Seed Development Corporation Farm at Srikalahasti
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Plate 10c : Plants showing pods in different treatments
1. Pressmud cake @ 2500 kg ha-‘
2. Pressmud cake @ 2500 kg ha-‘+C“arbofuran @ 2 kg a.i. ha '
3.Pressmud cake @ 2500 kg ha-‘+Carbofuran @ 8 kg a.i. ha "
4.Pressmud cake @ 2500 kg ha-‘+carbofuran @ 4 kg a.i. ha "

1

Plate 10d : Plants showing pods in different treatments
1. poultry manure @ 5000 kg ha-’2. poultry manure @ 5000 kg ha-1 + carbofuran @ 2 kg at ha-‘
3. Polutry manure @ 5000 kg ha-1 + carbofuran @ 3 kg a.i. ha -‘
4. Poultry manure @ 5000 kg ha-‘ + carbofuran @ 4 kg a.i. ha -‘
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Plate lOe : Plants showing pods in different treatments
1. Farm yard manure @ 10000 kg ha 3‘
2. Farm yard manure @ 10000 kg ha -‘ + carbofuran @ 2 kg a.i. ha -
3. Farm yard manure @ 10000 kg ha -‘ + carbofuran @ 3 kg a.i. ha -
4. Farm yard manure @ 10000 kg ha -‘ + carbofuran @ 4 kg a.i. ha ~

Plate 10f : Plants showing pods in different treatments
1. with out organic soil amendments (unamended)
2. Unamended + carbofuran @ 2 kg a.i. ha -‘
3. Unamended + carbofuran @ 8 kg a.i. ha -‘
4. Unamended + carbofuran @ 4 kg a.i. ha —‘
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Levels of - , ~ - . .carbofuran exhibited Significant difference in 100 kernel weight andweiOht incre ' - . .o ased With each successive addition of carbofuran up to the highest level.Carbofuran @ 4 kg ai. ha‘| gave maximum 100 kernel weight (41 g).
Sawdust in combination with carbofuran @ 4 kg a.i. ha“l showed maximum 100kernel weight (42.5 g) which was on par with neem cake combined with carbofuran @ 4- -I . . ..kg at. ha (42.21g). Irrespective of organic sorl amendment, there was a gradual increaseinlOO kernel weight with each addition of 1 kg ai. ha" carbofuran. Sawdust and neemcake in combination with carbofuran @ 4 kg a.i, ha”l were found on par with each other

and superior than other treatments

4.5.3. Shelling percentage

Organic soil amendments and carbofuran levels noticeably increased the shelling
percentage of groundnut, Significant increase in the shelling percentage was recorded in
all the organic soil amendment treated plots compared to unamended check. Sawdust
application exhibited highest shelling per cent (79%) followed by neem cake (78.5%).
They were found on par with sawdust. Other organic soil amendments also improved
shelling percentage significantly over the check (Table 8).

Add d l vels of carbofuran increased the shelling percentage gradually up to 4 kge e
y ’ ' h carbofuran @ 4 kgl ' ' r we (80.48%) was recorded wrta.i. ha'l. he highest shellinL percentag

. -1at. ha .
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Sionifica ' -0 fit interac _tIOn was found between organic soil amendments and carbofuranlevels. Sawdust in comb' ‘ ‘in .
-

ation With carbofuran @ 4 kg 21.1. ha1 recorded the highestshelling percentaoe 810/ ‘ 'b ( 0) which was on par With the combination of neem cake andcarbofiiran at the same 0 - -level (81 /o). Irrespective of organic soil amendments there was aradual incre ' ' .g ase 1n shelling percentage With each successive addition of carbofuran,
4.5.4 Number of pods per plant.

Number of pods per plant was significantly increased by the application of organic
soil amendments and carbofuran levels, while the interaction. did not exert any influence
(Table 9).

Among all the organic soil amendments, sawdust gave highest number of pods per
plant (14.9). The other organic soil amendments were also significantly effective in
increasing the number of pods per plant over check. Except farm yard manure all ofthem
were found on par with sawdust in influencing the number of pods per plant. Each

' ‘ ' 'l ' d the number of ods er lantsuccessrve increase of carbofuran @1 kg a.i. ha increase p p p
significantly but only up to 3 kg a.i. ha'l. Sawdust in combination with carbofuran @ 4 kg
ai. ha'1 yielded maximum number of pods per plant (17.13) which is on par With neem
cake (16.9) and pressmud cake (16.27) with the same level ofcarbofuran.

4.5.5 Disease severity (Per cent disease index)

10 d Fi 6 .disease index of kalahasti malady on groundnut (Table an g )

5'3
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The per Cent d' -ISCaSe index was decreased significantly in all the organic soilamendme t_ 'n g applied plOtS comPared t0 the unamended check. Neem cake and sawdustwere to d ‘ . .un on par With each other in reducmg disease severity (Plates 17, 18, 19, 20, 21and 22 . C .) arbofiiran at all levels decreased the disease severity significantly over control.Lowest disease severity (23.57) was recorded in carbofiiran @ 4 kg ai. ha'l. Neem cakein combinatio - ' -
- . .n w‘th carbofiiran @ 4 kg 8.1. haI recorded lowest disease severity of 20.9which was on par with sawdust in combination with carbofuran at the same level (22.7PDI). Sawdust in combination with carbofuran @ 3 kg a.i ha" was on par with carbofilran@ 4 kg a,i. ha"l in reduction of disease severity.

4.5.6 Pod yield

Organic soil amendments and levels of carbofiiran as well as their interaction
increased the pod yield significantly (Table 1 l and Fig.7).

All the organic soil amendments significantly increased the pod yield over check.
Sawdust gave significantly highest pod yield of3245 q ha'l over other treatments but was
on par with neem cake (31.5 q ha‘l). Unammended check gave lowest pod yield of
25.5 q ha",

. 4 - -lCarbofuran @ 4 kg a.i. ha‘l significantly out yielded (34.01 q ha- ) all other levels,
' ‘ ‘ ‘ 21.74 h ". Th ddwhile carbofuran at 0 kg 21.1. hal recorded lowest pod yield of q a e a ed

levels of carbofuran increased the POd Yield Significantly and progressively.
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Or ‘ ‘game sod amendments and carbofuran increased pod yield of groundnut, The
hlghest pod yield (38 q had) was obtained with sawdust coupled with carbofuran @ 4 kg

. _1 . ' - ‘a.1. ha . Combined appl1cation ot sawdust and carbofuran at all levels was found superior
to all ' ~ . . _ . _other Organic $011 amendments in combination wrth carbofuran except neem cake and
carbofuran combination which was on par with sawdust. Pod yield obtained from sawdust
and carbofuran @ 2 kg aiha" treated plot was on par with carbofiiran alone @ 4 kg a.i.
ha"1 treated plot.

4.5.7 Correlation studies

Simple correlation among nematode population, disease severity and pod yield of
groundnut have been worked out to assess the extent of relationship among them and
correlation coefficients are presented in Table 12. There was significant positive
correlation between nematode population levels at different growth stages and kalahasti
malady disease severity. Significant negative correlation was recorded between nematode
population and pod yield; disease severity and pod yield.

4.5.8 Economics

' i ' i s arbofiaran and their combinationsDifferent organic SOll amendments and level ofc
rt d sionificant influence on gross as well as net returns and incremental benefit costexe e .g -

t' fgroundnut production (Table 13). The details of cost of cultivation and treatmentsra 103 o
are presented in Appendex ll



Table 12 : Correlation coefficients (r values ) among the nematode population, diseaseseverity and pod yield ofgroundnut.
_S.NO. a, Factor ‘r’ values lTbrevilmeatus o l t' ‘ ' ‘ l V d‘ '1‘ p pu a ion at initia s isease severity *(before sowing) + 0410321

2, TIbrevi/inealus population at 30 days Vs disease severity + 0.932496M
3. Yibrevi/ineams population at 60 days Vs disease severity + O.924551**
4, Tbrevi/meatus population at harvest Vs disease severity + O.912634**
5 Tbrevilineatus population at initial Vs pod yield _ 0 426*' (before sowing) ‘
6. Tbrevilineatus population at 30 days Vs pod yield -O.948**
7. Tbrevilineatus population at 60 days Vs pod yield -0.9123**
8. Tbrevi/ineatus population at harvest Vs pod yield -0.9457**
9‘ Disease severity VS POd yield '0-804**
* Significant at 5%** Significant at 1%
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Amon t - .g he organic sorl amendments, pressmud cake gave highest
add't‘o 1 ~11 na returns and incremental benefit cost ratio (4.2) followed by sawdust (3.98),

oult manure 2 tp ry ( ' 15)’ Whereas farm yard manure gave the lowest returns and incremental
benefit cast ratio (1.57).

Added levels Of carbofurgm application has progressively enhanced the additional
returns and incremental benefit cost ratio up to the highest level of carbofuran
@ 4 kg a.i ha“l irrespective of the organic soil amendments applied. Application of
sawdust along with carbofiiran @ 2,3 and 4 kg a.i, ha" gave the highest additional returns
and incremental benefit cost ratios of2.48, 2,45 and 2.34 respectively. Pressmud cake in
combination with carbofuran @ 2,3 and 4 kg a.i. ha‘1 found to be next best with
incremental benefit cost ratio 0f2.15, 2.17 and 2.05 respectively.

4.6 VARIETAL SCREENING

The data (Table 14) indicated that none ofthe groundnut genotypes were
completely free from the nematode disease, The genotypes differed significantly in the
disease severity. All the thirty genotypes screened were significantly superior over the
check variety JL—24 (Plates 1. 1 to 13).

Among all the 30 genotypes screened, ten genotypes viz., TCGS—245, TCGS-303,

TCGS—320 TCGS-337 TCGS—42l, TCGS—428, TCGS—435, TCGS-445, TCGS-597 and

TPT 3 re found resistant to nematode disease with disease severity of 2.0 on 1 to 5— we
. ' otypes gave' 11f). Among the re51stant genotypes, nine gen

dlsease scale (Plates 11a to
. f. tly more 100 pOd weight over check JL-24. The genotype TCGS—320 gave

s1gn1 loan

(7‘?



40
$.08

om
2 .8

2
>5.

mam
m:

ohm
vdOUH

.2
8.5

mm
2 .mm

2
v.9.

NHN
Now

.2 .m
FWMUOH

.2
$.v

tn
modm

2
0.0m

0.3“
N?

ooN
hmméGOH

.2
~39

2
2 .mm

2
0.:

0.3
Ewe

ohm
v-mOUH

.3
60$

3
09$

NM:
0%

.
0.2

MS
02

Nmméooe
.2

l
3.5

g
N.»

wmwm
E

53
0.3

New
33

mmm-mOoH
.2 x

3.03
X

8.3
62

New
mam

Em
omm

www-moue
,:

55
J

mo
M33

2
Nam»

0.9.
SE

oo.~
omm-moo%

.2

- ,
3%

;
mv

L
3%

2
_,

9?
0.2

w:
odm

wzfiooh
.o

.
8%

1
mm

g
gem

2
_

0?.
0mm

NE
com

92. mook
.w

w
_

2 .5
,

mm
no.2“

M:
,7

m9
hem

NS
odm

‘
Sm- move

BL
g

q
2.5

_
Om

2cm.
E

Eon
L

mom
5mm

gm
\r

memwoww
%

g
9.3

_
_

on
3.3

2
go

«.3
mg

SN
8308.

g
93

ow
3.3

2
WE

\
mom

#3
m:

\-
mom- wOUH i

.w L
m

g
‘

8.3
_

2
mm

8.3
t

.1
#8

3%
Dom

gm
www-mOUH

.m
x

R
_

_
56

#
.NL

mm
mm.3

g
E

0.?
EM

fig
9:

.fimcurr
,

‘
R

$3
,

NW
oofim

2
58

how
mg

oo.~
mqméooh

.#
,

m
g 75:8 8%

S
A8

6
A3

a
883%

a $855
as

82V 2%
g

E “Eva
av

32%
v:

S
8

22%
E8

Sm
RES

22> com
5a mvoa “0.02

Fow
ficvfium

wfisonml
$83

02
Ewsa won 09

Eryn“
gamma

\
852.5, \ 83050

.oZ.m
95552335

.635:
333$

8 mocutghombosow
SEVESHw mo sonowom

H3
2a



Plate 11

Plate 11a:

: Groundnut genotypes showing Kalahasti malady

TCGS 298 ‘ JL 24 TCGS 245



Platefld: TCGS 356 TCGS 4‘28 T068 435 JL 24

77%
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Platefle: TCGS 445

Plateflf: T068 597

JL 24
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Plate 1 1
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Plate12 ' Com 'son 0 n m. par. 7 V n 8q \ I f pods take fro resis’ta t groundnut genotI CCb 320 and ICGS 597 with susceptible CVWIL 24.(cheok))lp S

of pods taken from susceptible groundnut varities
Plate 13 : Comparison 4 with maststcmt cv. TPT-3ICGS'76 and K 13



T?

the highCSt 100 pod weight of 120.2g followed by TCGS-421, TCGS-428, TCGS-245 and
TCGS—303 with 117.3g, 100.3g, 97.8g and 97.2 g,respectively. TCGS-445 was found
inferior to JL-24 in 100 pod weight. All ten resistant genotypes recorded Significantly
more 100 kernel weight over the JL—24. Among them TCGS-320 recorded the highest 100
kernel weight of 49 g followed by TCGS—421, TCGS—337, TCGS—245 and TPT 3 with 43g,
41.9g 40.72; and 38.4g,respectively. Eight among the ten resistant genotypes
recorded significantly more shelling percentage over the check. The genotypes TCGS-445
recorded significantly highest shelling percentage of 78.4 followed by TPT—3 (74.7
per cent), TCGS—320 (72.9 per cent), TCGS-421 (72.9 per cent) and TCGS-597 (71.5
per cent). The variety TCGS-32O recorded maximum number of pods (19 per plant)
followed by TCGS 428 (16.8), TCGS 303(16), TCGS-421 (15.5) and TCGS-597 (15). All
the ten resistant genotypes recorded significantly more pod yield over the check. The
variety TCGS—320 recorded highest pod yield of 39.98 q ha"1 with 99 per cent increase over
IL-24 followed by TCGS-421 (36.36 q ha“), TCGS-428 (34.75 q ha") TCGS-303 (34.21
q ha-l) and TCGS-245 (33 q ha") with 81, 73, 70 and 74 per cent increase in pod yield over
JL—24, respectively.

Ten genotypes viz., TCGS—285, TCGS-292, TCGS-298, TCGS-305, TCGS—309,
TCGS—318 TCGS—334, TCGS—356, TCGS-451 and TCGS—596 were found moderately
susceptible to the nematode disease with disease severity of2.0 to 3.0(Plate 8,9,10 and 11).
Th variety TCGS-451 showed lowest disease severity of 2.1 followed by TCGS-298e(2 13) and TESS—3.18 (22)- Among them eight genotypes viz., TCGS-285, TCGS—292,

C05 298 TCGS—305 TCGS-309, TCGS-3l8, TCGS—451 and TCGS-596 gave
T , fl " 7 9

. 'f” m1), more 100 pod weight over the check. The genotypes TCGS-285 FCCordedSigni 1ca
h t 100 pod weight of 94.7 g followed by TCGS-596 (93 g) TCGS-292 (90 g) andhig es ..



TCGS~298 (85 -1g). Except TCGS-334, all moderately susceptible genotypes gavesignificantly mor ~e 100 kernel weight over 114-24. The genotype TCGS-596 recorded
highest 100 ke ' r. mel welght of 43.4 g followed by TCGS~356, TCGS-292 and TCGS—285
Wlth 40, 37.6 and 37.1 g respectively

Eioht ‘o genotypes VIZ., Toes—285, TCGS-298, TCGs—3o9, TCGS-318, TCGs—334,TCGS—356 T _ .7 CGS 45] and TCGS~596 gave Significantly more shelling percentage
over the check. Among them the genotypes TCGS-309, TCGS—3l8, recorded the highest
shelling percentage of 77.9 per cent followed by TCGS-334, TCGS-451 and TCGS-596
with 77.6, 76.1 and 74 per cent respectively over JL-24. All moderately susceptible
genotype gave significantly more number of pods per plant over IL—24. The genotypes
TCGS—305 recorded the highest number of pods per plant of 18 followed by TCGS-292
and TCGS—451 with 17 pods per plant each. All genotypes recorded significantly more
pod yield over JL—24. The genotype TCGS-596 recorded the highest pod yield of 32.74 q
ha’] with 64 per cent increase over JL—24 followed by TCGS-285 (3182 q ha")> TCGS—309
(30.7 q ha“) and TCGS—292 (30.6 q ha") with 58, 53 and 52 per cent increase over the
check JLe24, respectively.

Among all genotypes screened, ten genotypes viz., TCGS—307, TCGS—325, TCGS_
328 TCGS-332, TCGS—34l, TCGS—343, TCGS—4l3, ICGS—76, TPT-l and K-134 were
found susceptible to kalahasti malady with the disease severity ranging from 3.0 to
4 0(Plate '15) Of all the ten susceptible genotypes ICGS—76 recorded the highest 100 pod

ght 100 kernel weight and pod yield of 98 g, 46.2 and 32.93 q ha-l respectively
wet ,

1 12) The genotype TCGS—343 exhibited significantly more shelling percentage of(P ate -
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75.7 over JL-24 'While TCGS—328 recorded maximum number of pods of 19. Howeverthey failed to increase pod yields.

4.7 BIO-CHEMICAL CHANGES

Four genOtypes from resistant category (TCGS-303, TCGS-320, TCGS—597 and
TPTG)? three genOtypes from moderately susceptible category (TCGS—285, TCGS-305
and TCGS'596) and two genotypes from susceptible category (K-134 and TPT-l) and a
check variety (11—24) were used in the biochemical analysis to know the nature of
resistance.

Phenols and lignin contents in matured pod shells of these genotypes were estimated
and the results are presented in Table 15 and Fig.8.

4-7-1 M
Among the nine test genotypes of groundnut, seven genotypes viz,, TCGS-303,

TCGA-285 TCGS—320, TCGS—597, TPT—l, TPT—3, TCGS—285, TCGS—596 and K134
showed significantly higher amount oftotal phenols compared to the check variety IL-24.

The genotype TCGS—303 in resistant category contained significantly highest total
1 (21 57 mg) with 61 per cent increase in total phenols over the check IL-24pheno s -

d by TCGS—597 (17 8 mg), TPT-3 (17.7 mg) and TCGS-320 (17.27 mg) with 33.1,followe .



Among the three genotypes, TCGS—285 in moderately susceptible categorycontained significant ly higheSt total Phenols (16.77 mg) with 25.4 per cent increase
followed by TCGS‘596 (16.33 mg) with 22.1 per cent increase over the check variety
(JL—24).

Of the two genotypes TPT —1 and K—134, the genotype K-134 Possessed
Significantly higher total phenols (14.53 mg) with 8.7 per cent increase over the check.

The genotypes TCGS-305 and TPT-l were found significantly inferior to check
(IL—24) in total phenols. Significantly more phenols were found in nematode infected
JL—24 pods compared to the healthy pods ofTCGS-305 and TPT-l.

4-7-2 LigfliLS.

The results in the Table 15 clearly showed that among the nine test genotypes
analysed for lignin content, the genotypes TCGS—320, TCGS-303, TCGS-597, TPT-3,

CGS 285 TCGS 596 and TCGS—305 showed significantly more lignin content over the
T '- 9 _

check variety IL-24

m n ' y Pl—3 contained significantlyistant genot pes,the genotypes |A o g the four res
, (37 67 mg) with 29.1 per cent increase followed by TCGS-597highest ligmn ‘ V - 0 (34.53 mg) with 27.6, 21 and 12.36 per7.2 mg) and TCGS 32TCGS-303 (3(39.2 mg), - _ ectivel .in lignin content over IL 24,resp y- ecent increaS

80
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dIn moderately susceptible category, the genotype TCGS-305 possesse
significantly higher lignin content (34.9 mg) with 13.6 per cent increase followed by

v InTCGS‘285 (33-97 mg) and TCGS—S96 (33.1 mg) with 10.54 and 7.7 per cent increase 1
lignin contentJrespectively over JL—24.

- ' ' t1The genotypes K—l34 and TPT—l in susceptible category were found Signlfican Y
- ' ‘ ' ' ' tentinferior to IL—24 in lignin content. There was no Significant difference in lignin con

between healthy and diseased pod shells of JL—24 (check),



Table 15 :

swim
Total phenols and lignins in pod shells of groundnut resistant and susceptiblegenotypes to kalahasti malady (T. brevilineatus)

Total phenols Percentage Total lignins Percentagegenotypes 1n mg/g of increase or in mg/g of increase orpod decrease over pod decrease overshells control shells control. (mg) (%) (mg) (%)ReSIStant t0 Tbrevilinealus
l 1 l TCGS—32O 17.27 1 + 29.2 34.53 +12362 TCGs—303 21.57 l +613 37.20 +21003. TCGS—597 17.80 1 + 33.1 39.20 +27604. TCGS—3 17.70 l + 32.4 39.67 +291

Moderately susceptible
5. l TCGS-285 16.77 1 + 25.4 33.97 +10546. l TCGS—596 16.33 1 + 22.1 33.10 +7.707. l TCGS—305 13.47 1 . + 0.75 34.90 +13.60
Susceptible
8 14-134 14.53 l +8.7 31.00 +0.99' TPT_1 14.27 Jr + 6.7 31.50 +2.4
10. JL—24 (Healthy) 11.23 - 16.00 :8 10 -20
11. JL—24 (disease) 13.37 l - - -

= 0.96 1.20CD (p 005) 1.45 2.09CV
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CHAPTER V
DISCUSSION

Grou .. - . .ndnm (Alacm‘ hypogaea L.) iS a major oilseed crop grown in India and it has
considerable ' ' ' ~ -Importance 1“ Bdlble orl economy, It is the major crop grown in southern
zo .ne of Andhra Pradesh. Kalahasti malady is one the important disease and major
constraint to groundnut production in this zone.

Kalahasti malady is a typical pod disease of groundnut and it has been affecting
this crop in Chittoor, Nellore and Cuddapah districts of Andhra Pradesh since 1976.- This
disease has been fast spreading in recent years and constantly causing huge yield losses of
about 20 to 60% depending upon the severity (Reddy et al., 1984; Naidu, 1996).

Most of the existing varieties grown in this zone are susceptible to this disease.
Although chemical control measures are available to mange the disease, they are not used
widely by farmers due to several reasons. Control of this disease by the application of
chemicals may not be economically feasible to small farmers and also it causes

(

environmental pollution.

. - ~ ' trials were conducted to assess the effect of combinedKeepmg ”“5 m VICW’
- ‘ anic soil amendments. Screening of groundnut genotypes‘ ‘ f nematrcrde and orgapplication 0 _

t'blie genotypes was carried out to understand the nature of resistance. Ao lmoderately SUSCvP
0 know the severity and extent ofspread ofthe disease.

survey was conducted t
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The results Of . . . I . '
the present investigation given in the proceeding Chapter arediscussed hereunder.

Patho ‘ ‘ .gemcny test conducted With Tylenchorhynochus brevilineatus on groundnut
variet _ . . .y IL 24 Showed tYPICa: disease symptoms of kalahasti malady. Plants inoculated
w1th [IJI‘ei2i/i12ea/215‘ showed small brownish yellow lesions on pegs; pod stalks and on
young dCVelOping POdS. In advanced stage of this nematode infestation, pods and pod
stalks were greatly reduced in size and length and pod surface became completely
discolured, However the kernels from diseased pods were found healthy. Reddy et a1,
(1984) and Naidu (1996) proved the pathogenicity of Tbrevilineatus on groundnut
varieties TMV—2 and JL-24 and recorded similar disease symptoms. In the present study
the observations made on pathogenicity of Threw/mamas confirmed that nematode is
highly parasitic in nature and could cause the disease.

Groundnut variety 11—24 was critically examined for kalahasti malady symptom
development at different stages of crop growth. The symptoms appeared in about 10 to 15
days after the formation of young pods (about 55 to 60 days after sowing) in nematode sick
soil Initially necrotic lesions appeared as light yellow coloured spots. The spots increased
' ' nd finally covered the entire pod surface. In advanced stages the lesions turnedin Size a
f b n to dark brown and finally to black colour. Discoloration was also observed onrom row -

t. . . 150 recorded by Reddy et a1 (1984)' d. Similar type of symptoms were a ) ,
drastically reduce
P ’Id and Rangappa (1994) and “1"”nraSC
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5.1 DiSTR[BUTION AND SEVERITY OF KALAHASTI MALADY
Five m ' . .andals Viz, Srikalahasti, BN, Kandriga, Thottambedu, K.V.B.Puram and

Yerpedu were - -surveyed for kalahasti malady incidence. The distribution of nematode
population in kalahasti malady sick soils was recorded.

The results revealed that kalahasti malady was widely distributed in Katur,
Pallamala and Parapalh' villages of B.N.Kandriga mandal, Rajulukandriga,
Thimmasamudram and Kothakandriga village of K.V.B.Puram mandal, Thondamanadu,
Eguvaveedu and Mittakandriga villages of Srikalahasti mandal, Chittaturu,
Gurrapanaidukandriga and Pedda kandriga villages of Tottambedu mandal, Chintalapalem,
Panguru and Sitarampeta villages of Yerpedu mandal. Among five mandals surveyed
severe to very severe disease incidence was recorded in Srikalahasti and EN. Kandriga
mandals. Highest nematode population of 400 to 460 per 250 cc soil was also recorded in
villages of Srikalahasti and BNKandriga mandals. Reddy 6/ al. (1984) recorded highest
population of TbreW/ineatus (164 in 100 cc of soil) in farmers field at Guttivaripalli in
Chittoor district. Similarly Prasad and Rangappa (1994) recorded the Tbrevilinealus
population ranging from 460 to 1210 per 250 cc of soil in kalahasti malady affected

egion of Andhra Pradesh. Sharma 6/ a1, (1996) recorded 360groundnut fields in Tirupati r
to 600 nematodes per 100 cc soil in Tamilnadu,

36



Besides Tb' '-. rewlmealus, the other plant parasitic nematodes observed from
rlliZOSphere Of r rg OUHdnut were Hop/alarms indicus, Hirschmoniella mucromlla,Cricone ' ,. ..”701d“ 0’ "010, Roty/enc/m/m Sp, PraIy/enchus brachyurus and Meloidogyne
arena '”a Raddy 9’ 0/- (1984), Ratnakumar (1988), Sharma (1988), Prasad and Rangappa

199 'l 4) and Na1du (1996) also had recorded these nematodes besides Tbrevilineatus in the
rhizosphere ofgroundnut.

The type of soil also plays major role in kalahasti malady disease incidence. Heavy
soils are generally not favorable for the nematodes and sandy soils were favorable for
nematode population buildup (Wallace, 1963). This could be the probable reason for high
percentage of kalahasti malady disease incidence in sandy loams of Katuru, Parapalli and
Mittakandriga villages than heavy soils in Rajulakandriga and Chintalapalem villages.
Reddy 61 a]. (1984) also recorded similar observations on the influence of soil type in
nematode buildup.

The groundnut varieties IL-24, TMV—Z and K—134 commonly grown in the areas
were surveyed. All the three varieties were susceptible to kalahasti malady disease.
G oundnut is grown in both kharlf and rabi season continuously in all the five mandals.r
G 'n0 susceptible groundnut varieties in both the seasons might be the reason forrow1 D ,
' creased incidence ofthe disease In these areas.in ' c
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EFFECT OF COIWBINED APPLICATION OF ORGANIC SOILAM<I:NDNIENTS AND CARBOFURAN AT DIFFERENT LEVELS ONKALAHASTI MALADY DISEASE SEVERITY OF GROUNDNUT.

The main OblGCtive of the control of phytonematodes is to improve the growth,
quality and yield of crop plants. Phytonematode control is achieved mainly through
management of their population. The management of nematode population involves
attempts to keep the population at a safe level to avoid economic yield loss. This can be
achieved by a single method or a combination of several methods. The latter approach is
always preferable. 1n the present study an attempt was made to manage Tylenchorhynchus
brew/mean” through combined application of organic soil amendments viz., sawdust (25 q
ha'l), neem cake (10 q ha'l), pressmud cake (25 q ha"), poultry manure (50 q ha'I) and
farm yard manure (l 00 q ha") and carbofuran at different levels (2, 3 and 4 kg a.i ha’l).

The decomposition of organic matter brings about important physical, chemical and
biotic changes in the soil. Changes in the soil environment is an important means of
. dicing biological control against plant parasitic nematodes. The nematode populationin t

‘ desired direction by suitable manipulation of the soil environment.can be changed m any
h b f 'al effects of plant residues and organic soil amendments in reducing the plantT e ene mi
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- Incorporation of easily decomposable organic materials into nematode infeStedsorls have been recognized as the most efficient method of reducing many plant paraSiticnematodes besides increasing the crop yield. Application of organic soil amendmentsincrease the activity of certain rhizosphere microfiora and microfauna which directly affectvarious activitie . , _3 Of nematodes by releasmg toxrc substances (Singh and Sitaramaiah,
1970', Sitaramaiah, 1990).

The results of the field experiment revealed that all the organic soil amendments
tested reduced Tbrevilmeatus population significantly. The population of Tbrevilineatus
and the severity of kalahasti malady were significant and positively correlated with each
other. Significant reduction of Yibrevilmeatus was recorded in carbofuran 3 G application
at 2,3 and 4 kg a.i ha‘1 compared to unamended check. This is due to the nematicidal
activity of carbofiiran in soil. Among the three levels of carbofuran tested, carbofuran at
3 and 4 kg a.i ha‘l each proved to be the most effective doses and reduced
Tbrevilineatus population and disease severity and also increased groundnut yield.
Similar results were reported earlier in carbofuran treated soil by Sitaramaiah and
Viswakarma (1978) against Mincognita in okra and tomato; Reddy et a], (1984) against
Tbrevilinealus in groundnut; Mishra (1986) against M.1'ncogm'ta in Cajanus cajan; Phipps
et a], (1987) against Mhap/a in peanut; Ratnakumar (1988) against Tbrevilineatus in
groundnut; Bhat and Krishnappa (1990) against Mjavanica in groundnut; Alarn (1991)
against jylenchol’hym'hu-5 sp population in maize; Dwivedi and Upodhyay (1992) against

' I ‘ ' T [enchorh nchus brevilineatus in' ' ' dnut and Naidu (1996) against y y
Mjavamca 1n groun ,
groundnut.
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The res ‘ults 1n the present study revealed that sawdust @ 2500kg ha‘1 and sawdust
in Combination Wi th carbofuran @ 4 kg a.i.ha“ significantly reduced Yibrevilinealus
Population and ‘ a - . .disease severity and increased pod yield over other treatments. Sawdust In
combination ‘ .With carbofuran at lower doses re. @ 2kg aiha" and 3 kg a.i.ha'l was on par
with carbofii - ~! - . . . -ran at 4 kg aiha in reducmg of nematode population and disease severity
besides increasing POd yield. Singh and Sitaramaiah (1970 and 1971) have reported that
amendment of soil with sawdust gave a highly significant control of root knot caused by
Melojdogynejavanica in okra and tomato. Similar results on the effect of sawdust in the
control of rhizosphere nematodes in tomato, (Singh et a], 1983), Mincognita in betelvine
(Archarya and Padhi, 1988), Mjavanica in tomato (Muktar et a], 1994), Mincognita in
soybean (Mishra et a1, 1997) and Roly/enchulus rem’formis and Helicozylenchus indicus in
betelvine (Rao el al, l997) are reported

Among the organic soil amendments tested, neem cake was found to be the second

010

best in reducing Yibrevilineatus population and the nematode disease severity. It has also ‘
increased pod yield over unamended plot. Siddiqui el al. (1976) also reported that the
application of neem cake was effective in reducing Tbrassicae population in cabbage and
cauliflower. Similar reports were also made earlier in the control of sugarcane rhizosphere
nematodes (Meloidogyne incogm'm, Pratylenchus cofleae and Helicotylenchus dihystera)
J than el al (1991),Mjavam'ca in groundnut (Dhedhi et a1, 1994), plant parasiticona -

des MinCOgWila Rotylenchulus rem’formis, Tylenchorhynchus brassicae,nemato ' ’ -
H 1' Wienchug‘ jndicus in chickpea (Tiyagi and Alam, 1995) and Meloidogyne incognita6 (CO , ‘

I i .i S in b 1ma1(KumaI and Vadivelu 1996).
and ROD/lel’lChu I de 1

by



In th ‘ ‘ 'e present investigation, poultry manure (50 q ha"), pressmud cake (25 q hail)and farm ‘ -Yard manure (100 q hal) were found effective in reducing Tbrevilinealus
P0 Ulat' ‘ . _p 1011 and dlsease seventy and increased groundnut pod yield. Chindo and Khan1990 - - .( ) reported Significant reduction of root knot nematode population Mincognita in
tomato . . .due to pOultry manure (4 1 ha I). Similarly the effect of poultry manure was also
st (1’ - . . .u led 0n M-IHCOgmta m Cowpea (Ahmed et al, 1991) and M.arenaria in tomato (Kaplan
and N06, 1993). Pressmud cake at 25 q ha'lsignificantly reduced Tbrevilineatus
POPUIaUOn and disease severity and it also increased pod yield in present studies. Estioko
et a], (1988) reported that press mud cake treatment was very effective in reducing plant
parasttic nematodes. The effect of pressmud cake in reducing sugarcane rhizosphere
nematodes Meloidogyne incognita, Pratylenchus cofleae and Helicozfylenchus dihystera
was earlier reported by Jonathan et a1, (1991). Farmyard manure has significantly reduced
the Tbrevz'lmeatus population and disease severity and increased pod yield in the present
study. Babatola (1989) reported significant reduction of plant parasitic nematodes in both
farm yard manure and poultry manure treated plots of tomato crop.

Nematicidal action of organic soil amendments on plant parasitic nematodes
including 7ibrevlineatus in groundnut crop could be attributed to several reasons_
Nematotoxic substances and other harmful products were released after dissolution of

ganic amendments in water i.e., phenolic compounds (Sitaramaiah and Singh, 1978b),or-
f tt cids (Sitaramaiah and Singh, 1978 a), ammOnia (Khan et a], 1974) formaldehydea y a
A] z a] 1979) and other chemicals (Singh and Sakhuja, 1984) were found to be toxic( am e 7 .

- - (,hanges in soil ph sico chemical properties inimical toa a ' tic nematodes. Yto plant p r 51
i ' i i l a! 1990)» decomposed products of oil cakes are directly absorbednematodes (Jairajpuri e ,

d 1 ances host resistance to nematode invasion (Sitaramaiah, 1990).n iby roots an e



Comb‘ ' .ined application Of neem cake (10 (1 ha") and cai‘bofuran at 2,3 and 4 kg a.iha‘l has sh ' -OWn s1 n1 - - .. . . . .g ficant reduction in Threvz/meatus population and disease severity
besides in ' ' - .creasmg POd yield. Similar findings on combined application of neem cake and
carbofiara ' ' . r . _n in reducmg 44- Incogmta in ginger (Mohanty e/ a[., 1992, 1995) and M.javanica
in okra . . .(Reddy and Khan, 1993) are earlier reported. Neem cake was found effective in
reducin - . . . ..g the movement of nematrcrdes by way of surface adsorption, thus inhibiting
leaching ofthe nematicides deeper into the soils

5.3 SCREENING OF GROUNDNUT GENOTYPES FOR KALAHASTI
MA LADY (Tylenchorhynclzus hrevilineatus ) RESISTANCE

In the present studies, thirty groundnut genotypes were screened against
'[ibrevi/ineams in nematode sick soil to identify resistant genotypes It was evident from
the results (Table 4.4) that none of the groundnut genotype was completely resistant to the
disease.

The resistant test genotypes, TCGS-303, TCGS—245, TCGS-320, TCGS—337,
TCGS—597 and resistant check TPT—3 gave better pod yields (28.4 to 39.98 q ha ‘1) with an
increase in pod yield of 4] to 99 per cent, Naidu (1996) also reported resistant and high

d "eld characters of TCGS—337. The variety TPT-3 used as resistant check was earlierP0 5/1
, . t in developing the disease resistant varieties. It is a high yieldingutilized as a paren

b d' line developed at Regional Agricultural Research Station (RARS), Tirupati andree mg .

C dd pah districts of Andhra Pradesh (Mehen ela/.., 1993).u a "
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Most . . .Of the vanetles under re31stant category have pods with hard shells and
Prominent r' ' . ‘lbbmg and kernels W‘th Plnk colourjindicating that morphological characters of
POdS also ar - . .e assoc1ated With nematode disease resistance. Mehen et al.(l993) observed
Similar 0d , . 'P Characters m remstam genotypes 0f groundnut against Kalahasti malady.

1CGS—596, TCGS—ZSS, TCGS-292, TCGS—305 and TCGS—298 with moderately
Susceptible disease reaction gave maximum increase in pod yield ranging from 40 to 63
per Cent m the present studies. Naidu (l996) also recorded similar observations on
TCGS-ZSS, TCGs—292, TCGS-298, recs—305, recs—309, TCGS—3l8 and recs—334.

Among the genotypes screened, ten genotypes viz., TCGS-305, TCGS-307,
TCGS—325, TCGS—328, TCGS—34l, TCGS-343, TCGS-413, ICGS-76, TPT—l and K—134
showed susceptible reaction with disease score ranging from 3 to 4. Naidu (1996) reported
resistant and moderately susceptible reaction of TCGS-307 and TCGS-3054respectively.
Among all the susceptible genotypes, lCGS—76, TCGS-325 and TCGS-292 inspite of being
susceptible to the nematode disease gave maximum increase in pod yield ranging from 52
to 64 per cent over 31—24, Rao e/ a], (1986) studied the reaction of groundnut varieties
(TMV—2 JL—24 and J—l 1) against kalahasti malady Ratnakumar (1988) identified 120
disease resistant lines.

Of all the thirty genotypes screened six genotypes viz., TCGS-303, TCGS-245,
TCGS 320 TCGS-337, TCGS-597 and TPT—3 in resistant category and five genotypes

' TCGS 596 TCGS—285, TCGS-292, TCGS-305 and TCGS—298 in moderatelyViz., ' a
"ble category exhibited high pod yield and possessed desirable agronomicsusceptl
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Characters H. en ‘ . . .Ce those eleven genotypes can be recommended for commercral cultivation
On farmer ‘ . .s fields where Tbrewlmeatus is a persistent problem. Though the genotypes
TCGS—421, TCGS-428, TCGS—435 and TCGS-445 exhibited resistant reaction to the
nematod « . .e disease but gave less pod yields Hence these genotypes can be used in

rOun ' . . . . -g dnut breedlng program for developing high yielding nematode disease resrstant
varie ‘ . . . . .ties. Replacement of susceptible varieties wrth re51stant ones appears to be the most
economic and feasible method ot‘disease control.

5.1+ BIOCHEMICAL COMPOSITION OF GROUNDNUT POD SHELLS AND
THEIR POSSIBLE RELATIONSHIP TO NEMATODE DISEASE RESISTANCE

Total phenols and lignin in the pod shells of kalahasti malady resistant groundnut
genotypes (TCGS-303, TCGS—320, TCGS-597 and TCGS—303) moderately susceptible
genotypes (TCGS-285, TCGS—305 and TCGS 596), Susceptible genotypes (K—134 and
TPT-l) and in the check variety JL—24 were analyzed to find out their relationship with the
nematode disease resistance. Healthy and diseased pod shells of susceptible check variety
JL-24 were analysed for finding out the chemical composition.

Pod shells of resistant and moderately susceptible genotypes of groundnut
contained higher total phenols over JL-24. The resistant genotypes TCGS-303 contained
maximum total phenols with 61.3 per cent increase over the check (IL-24). Similar

b ationS on higher quantities of total phenols were recorded in cauliflower resistant too serv '
t arasitic nematode Tylenchorhynchus brassicae (Khan e! a], 1980), brinjal cultivarsan 60 OP’

- t to Meloidogyne incognita (Singh et a], 1978) and reniform nematoderesrstan ' ‘. 1997) tomato cultivars resistant to Meloido m. . . ' mform (Kumar, 7 g 83) v
Roiylenchulus ze _
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inc-o it ‘ 'gn a (BaJaJ 8’ a], 1983). Banana cultivars resistant to RadUPholuS similis (Valetteer a], 199 \ - .7>> barley («Ultlvars reS1stant to Helerodera avenue (Dhawan and Dasgupta, 1992),
pigeOn ea . - ‘ . . _ .P Vdrletles res1stant to reniform nematode Rotylenchulus remformzs (Thakar and
Yadav, 1986).

Moderately susceptible genotypes also possessed significantly more amount of total
phenols over IL—24. Among them,TCGS-28S possessed maximum amount oftotal phenols
With 25-4 per cent increase over IL—24. The susceptible genotypes K-134 and TPT-l
possessed significantly more total phenols over IL—24 but less than that of resistant
genotypes. In check variety, JL—24 Tbrevilineatus infestation increased total -phenols
in the pod shells. Similar observations were made by Feldman and Hanks (1968) in the
roots and leaves of tolerant and susceptible citrus cultivars attacked by Radopholus similis
and by Ahmed and Jehan (1992) in tomato due to Mjavcmica infestation.

6/5

Pod shells of resistant and moderately susceptible genotypes exhibited higher ‘
amount of lignin as compared to susceptible check variety IL-24. The variety TPT_3
possessed maximum amount of lignin followed by TCGS—320, TCGS—597 and TCGS-303_
Susceptible genotypes K-134 and TPT—l had lignin content on par with IL-24. Healthy
pod shells of JL-24 were on par with diseased pod shells in lignin content. The
observations recorded on the higher amOunt of lignin in pod shells of resistant groundnut
genotypes gets support from Giebel e! a], (1970) who reported an increase in lignification
due to the infestation of Heterodera rostochiem'is larvae in the potato cultivars Sagitta and
S k la The RadophO/"S simi/I's resistant banana cultivar Pisang jari buya possessed highpe u . x

ber of cell with lignified walls (Fogain and Gowen, 1996). The barley cultivarsnum



%
Hard . , . . . .eum chzlense resrstant to Meloidogyne nassi possessed higher lignin content
(Balhaderf et a], 1995).

The resistance of plants against nematodes may be related to the presence of
PhenOllC Compounds and. the extent oflignification, Accumulation of phenols in plantS has
been reported as possible resistant factor to nematode infestation, (Balasubramanian and
Pumshothaman, 1972). Higher concentration of phenolic compounds in plant tissues are
directly related to nematode disease resistance (Giebel, 1974).

In the present study higher lignin content in nematode resistant genotypes could act
as a barrier for nematode penetrations Lignin may make cell walls more resistant to
mechanical penetration (Ride, 1978). It is generally held that lignin increases resistance of
walls to compressive forces and lignification of cell walls at the point of attack may render
it resistant to dissolution by enzymes secreted by the nematodes (Dropkin, 1963, 1969 and
Vance e! a], 1980).

In the present study the observations recorded on total phenols and lignin content in
both resistant and susceptible genotypes indicatealthat phenols and lignin are two possible
factors of resistanCe to Tbrevilmeatus in groundnut genotypes,





CHAPTER VI
SUMMARY

oundnut IS the major orl seed crop grown in southern zone of Andhra Pradesh,
The kal 'ahasti malady nematode Tylenchorhynchus brevilineatus is a major limiting factor
in - -successful cultivation ofgroundnut in this zone.

The Symptomatological studies revealed that the disease symptoms appeared on
pod surface in about 10 to 15 days afier the formation of young pods in nematode sick soil.
Discolouration was also observed on roots and pod stalks In advanced stages, the lesions
turned brown to dark brown and black The length of nod stalks and size of the pods were
drastically reduced. Pathogenicity test conducted with Tylenchorhynchus
brevilmealus on groundnut variety IL «24 showed typical disease symptoms of kalahasti
malady and confirmed the parasitic nature ofthe nematode.

Organic soil amendments applied in the field trials viz; Neem cake @ lOOOkg ha'l,
Sawdust @ 2500kg ha’I pressmud cake @ 2500 kg ha], poultry manure @ 5000 kg ha‘1
and farm yard manure @ 10,000 kg ha"1 significantly reduced the nematode population and
disease severity and increased pod yield. Among the different organic soil amendments
imposed, saw dust @ 2500 kg ha’1 and neem cake lOOOkg ha'1 were proved to be
significantly superior in reducing the ’[Zbrevilineatus population and disease severity and
in increasing pod yield over other treatments. Poultry manure, pressmud cake and farm
yard manure also had significantly reduced nematode population and disease severity
b ides increasing pod yield over the unamended check. Carbofuran at different levelses

9?



@ 2, 3 4 - -1 . . .and . kg a.1 ha showed Significant effect in reducing Tbrevilineatus populat1on
and disease severity and in increasing pod yield of groundnut. Combined application 0fsawdust @ 2500 kg ha‘1 and carbofuran at 4 kg a.i.ha" showed the lowest Tbrevilineatus
POPUIation and disease severity besides giving highest pod yield (38 q ha'l) followed byneem cake amendment in combination with carbofilran at 4 kg a.i.ha'1 (37q ha-ll saWdUSt
in combination with carbofuran @ 3 kg a.i. ha‘1 was as effective as carbofuran alone

- —1 - .@ 4 kg a.1.ha 1n reducmg nematode population and disease severity besides higher pod
yield.

During the survey for kalahasti malady severe incidence of disease was recorded in
Katuru and Parapalli villages of B.N.Kandriga mandal and Thondamanadu, Eguvaveedu

518

and Mittakandriga villages of Srikalahasti mandal. The incidence ofthe disease was found .
to be more in sandy and sandy loam soils which were favourable to nematode population
build up than the clay and clay loam soils.

Thirty groundnut genotypes were screened for their reaction to the nematode
disease, Six genotypes vizl, TCGS—3OS, TCGS—245, TCGS-320, TCGS-337, TCGS—597
and TPT—3 in resistant category and five genotypes viz., TCGS-596, TCGS-285,
’LTCGS 292, TCGS 305 and TCGS 298 in moderately susceptible category gave higher pod
yield ranging from 32—40 q ha". They can be recommended for cultivation in nematode
sick soils. In spite of showing resistant reaction to the nematode disease the genotypes

TCGs—421, TCGS—428, TCGS—435 and mos—445 gave low pod yield hence these
types can be used in groundnut breeding programme for developing high yieldinggeno

nematode disease resistant varieties.



‘7?
Biochemical analysis of pod shells of resistant and susceptible genotypes wascarried out for finding the nature of resistance. The resistant groundnut genotypes viz.»TCGSe303, TCGS-320, TCGS-597 and TPT-3 and moderately susceptible genotypes ViZ-,

TCGS‘285, TCGS—303 and TCGS-596 contained comparatively more amount 0f total
phenols and lignin. The resistant genotype TCGS 303 and TPT-3 possessed highest
amount of total phenols and lignin respectively. Tbrevi/inealus infestation has increased
total phenols in pod shells of susceptible genotypes The observations recorded on total
phenols and lignin have indicated that they are the two possible factors in groundnut for
contributing resistance to 'llbrevilmeatmz
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