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tntegrated Farming Systems for Coastal Region ol Goa

B.L. MANJUNATH

Fisld experiments were conductad for two years
at ICAR Rasearch Complex tor Goa, Oid Goa, to identify
profitable famming system options for an average holding
size prevailing in Goa. Recycling of paddy straw in rice
with mushroom spent substrata in 2:1 ratic was found
profitable both for rice and rice based cropping systems.
Rice- brinjal system recorded the highest productivity
(11122 kg/a) under protectiva irrigation while rice-cowpea
under residual moisture conditions { 7662 kg/ha). These
systems recorded better net returns {Rs.46440/ha and
Rs. 42570/ha, respectively) with higher per day return
{Rs. 1 63 and Rs. 195/day, respectively}. Funther, mtegration
of cropping systems with poultry and mushroom added
productivity to the tune of 6060 and 3660 kg/ha, respectively
with additional net returns and employment on the farm.

Among the perennial forage grasses and
legumes intercropped in coconut, PBN-16 + Centrosema
and DHN-3 + Cantrosama combination {3:1) recosded 26.9
and 15.9 per cent higher forage yield over NB-21
combination with consistency during both the years of
experimentation. Further, intercropping in coconut and
integration with dairy showed substantial improvement in
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the net returns from the system( Rs.48530 /ha) over mono
cropping {Rs.6225/ha). In addition, dairy integration
generated employment to an extent of 356 man days/ha.

The system provided scope for recycling of
nutrients thfough coconut composting using cow dung
from the integrated dairy with improvement in soil jertility.
The system also enhanced the yield of coconut over pre-
experimental period.

On the basis of data generatad over a period of
two years, integration of mushroom and poultry anterprises
with rice-brinjal and rice-cowpea systems provide
sustainability in terms of racycling of farm waste,
employment generation and ecohomic retums for the family
round the year. Furthaer, 0 make toconut production a
viable propasition, intercropping with high yielding perennial
forage grasses like PBN-16 and DHN-3 with parennial
forage legume Centrosema in 1:1 ratic be recommendead.
Maintenance of two mulch cows in the system would
bring stability to the system with enhanced net returns,
additional employment opportunities and improvement in
soil fertility.

Studies en Induced Mutagenesis In Soybean (Glycine max (L) Merrill)

G.T. BASAVARAJA

An investigation was carried out to elucidate
information on induced mutations in three soybean
genotypes viz., Ankur, JS-335 and Local black soybean.
Two mutagens viz., gamma irradiation (10, 20 and 30 kR)
and EMS (0.4, 0.6 and 0.8%) wera used. M, M, and M
generations were evaluated' during 1997 to 1999 at MR.
farm, University of Agricultural Sciences, Dharwad.

Mutagenic sensitivity in M, generation on the basis
of reduced gemmination, survival and pollen fartility revealed
a dose dependent reaction and differential response of
the varieties. LD, was found to be around 20-30 kR in
case of gamma irradiation and 0.4-0.6% in EMS imespective
of the genotype. Studies in M, generation revealed
diffarential response of the varieties with respect to
chlorophyll and viable mutations. EMS was more eftective
and efficient compared to gamma rays.

Induced polygenic variability was assessed in
M, and M, generations. In general, wide range of variability
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was created for most of the traits in all the treatad
populations compared to conirol.  The range in general
increased towards positive side in all the varieties with
bath the mutagens. EMS treatments were effective in
increasing the yield potentiality compared to gamma rays
in both generations.

Correlation between characters in buth M, and
M, generations, got strengthened or waakened or altered
compared to control offering better scope for yield
improvement through seiection. Pods per plant exerted
maximum direct as well as indirect effects on seed yield in
most of the populations. Intergeneration correlation
indicated no advantage of eary generation selection for
yield. -

Ten mutants of Ankur confirmed their resistance
1o rust in field as well as glass house conditions. From the
presant investigation, 25 mutanis wete identifiad as
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premising for yield and yisld components (pods per plant,
100 seed weight) and rust resistance. Ankur was more

promising in yietding useful mutants compared to JS-335)
and Loca! tack soybean.

Genetic and Breeding Investigation for Improving Heat Tolerance and Productivity in Dicoccum Wheat
{Triticum dicoccum Schrank Suhuib)

MAHANTASHIVAYOGAYYA K.

The present investigation was carried out to
understand inharitance of heat tolerance in dicoccum
wheat. Six heat lerant genotypes (NP-200, DDK-10(H,
DDK-1009,DDK-1013 MACS-2920 and MACS-2931) and
six susceptitle genotypes (DDK-1017, HW-2000, MACS-
2912, MACS 2925 MCS 2928, and LKXDK-247 } werg used
lo generate a set of dialiel crosses. Parents and their 66
crossas were evaluated during rabi 2000-2001 under timely
and late sown situations. Grain vield and  other stress
related morpho-physiological and chemical parameters
ware recorged. Besider an attempt has been made 1o
create the variability by hybridization mutation and
combination of hybridization followed by mutation by using
Gammae vays and EMS in four pavenis DDK-1001,DDK-
1009, DDK-1013 and MACS-2928 and their two crosses
DDK-1009x DDK-1013 and DDK-1001 x MACS-2928.

The high heterosis was observed under both
nomat and heat stress conditions for spike length, spikelet
per spike, productive tilters per plant, total dry matter per
piant, sead yisld par plant, 1000 grain weight, harvest
index, stormatal conductance, rate of transpiration and
epicuticular wax load. The biophysical parameters including
rate of transpiration showed preponderancy of additive
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variation whila rate of photosynthesis exhibited no-additive
varnance,

DDK-1001, DDK-1009, DDK-1013, DDK-1017,
MACS-2920, MACS-2925 and MACS-2931 were good
general combiners for heat stress related characters, All
crosses showed better per se performance compared to
check variety DDK-1009 particularly under 1ate sown
situation, Of thege, DDK-1008 x MACS-2028, DDK-1017 x
MACS-2928 and MAGS-2925 x MACS-2928 were identified
as promising crosses, since the nature of variation in them
was mostty of additive type as indicaled by low sea values.
Simpie selection was therefore, suggested for isolating
high yielding genotypes tolerant fo heat stfess. The F M,
population of the cross DDK-1009 x DDK-1013 imadiated
with gamma rays showad high GCV, heritability and genetic
advance for spike length and productive tillers per plant.
Signiticant association of vield component characters with
grain yield per plant was mere in F,M, populations as
compared to their F, populations.

More number of fransgressive segregants was
recorded in F2M2's compared to their corresponding F2's.
It was qbserved that effectiveness of physical munagen
in creating transgrossive segregants was more than the
chemical mutagen.

A Study on Knowledge of improved Cultivatlon Practices of Sugarcane and Thelr Extent of Adoption by
Farmers in Bhadra Command Area in Davangere District, Karnataka

M. V. NAGARAJA

The study was conducted duting 2001 involving
240 sugarcane growers in Bhadra command area of
Karnataka to measura tha knowledge level and pattem of
improved sugarcana cultivation and othar related faciors
of sugarcane growers.

Majority (68.32%]) of the sugarcane growers
wera having medium knowledge, while cent per cent had
correct knowledge about weedicide and number of eye
buds in sach set 10 be used as seed material. Nagligible
per cent had correct knowledge about use of NPK nutrients
and Trichogramina parasites.

Majority  (61.24%) of the farmers were in the
medium c¢ategory of adoption, while  cent per cent
adopted weedicides, sead rate and planted at comect time.
Cent per cent of the respondents did not use micro-
nutrionts, control measures for stem barer, shoot borer
and use of big-fertilizers.
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The correlation exhibited non-significant
relationship between NPK fartilizer applied and yield
obtained.

Variables area under sugarcane crop, income
and level of adoption signiticantly contributed towards
56.00 par cent variation in the knowledge level. Significant
coniribution of 42.00 per cent variation in adoption was
found fo be from education, income and knowledge.

More than three-fourth of the respondents
expressed high cost of fertilizer, lack of credit faciities
and policies of sugarcane factodes as major constraints.

The sugarcane growers prefarred training on
ratoon crop cultivation (68.73%), managament of MPK
fertilizars {66.23%) and package of growing recent
varisties (56.24%). The benefit cost ratid worked out for
mailr crop was 1 : 2,58 and for ratoon crop it was 1 £ 2.85.
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Effect of Tillage and Herbicides on Rainfed Lowland Rice-Greengram Sequence

MANISH KUMAR AHUJA

Field experimant was conducted during the kharit
and rabi summer seasons of 2000-2001 at a fammers’ field
near the ARS, Mugad (UAS, Dharwad). Split-split plot and
split plot designs ware used for rice and greengram,
respectively. Investigation comprised of three tillage lovels
(CT = Conventional tillage, MT = Minimum tillage, ZT = Zero
tillage) and three pre-plant herbicide treatments (H,
Paraguat @ 0.6 kga.i./ha, H, = Glyphosate @ 2.0kga.i.ha,
Ho Controd) for both rice and greengram. However, pre-
emergence herbicide treatments (B, = Butachlor @ 1.0 kg
af./ha, Bo = Control) were imposed only to rice.

MT recorded 11.2 per cent higher grain yield
(36.82 q ha') than that of CT (33.12 ¢ ha). CT had no
advantage over ZT (30.58 q ha'). Highest grain yisld of
rice with MT was atiributed to higher chiorophyll content
{1.33 and D.61 mg/g of fresh leaf at 120 DAS and at harvest)
and resulted higher panicle dry matter accumulation at
harvast (11.85 g/panicie). Howaver, tillage treatments did
not havs significant effect on grain yisld of greengram.

Significantly higher grain yisld of rice was
recorded with glyphosate (39.26) than paraquat {37.07)
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and contro! (24,19 g/ha). While, with respect to the grain
yield of greengram glyphosate and paraquat application
wera on par (8,14 and 8.09 gha) and were significantly
suparior to control. This was mainly due to efficient control
of weeds and previous stubbles. Among the pre-
emorgence herbicide treatments butachlor application
rasulted significantly higher grain yield of rice (36.82g/Mha)
than control.

Interaction effect of MT + glyphosate combination
resulted in 33.3 per cant higher grain yield of rice (44.15 q}
than CT + control (farmers practice), but was found on par
with MT + paraquat {41.98 g/ha) combination..

Maximum yiald potential of rica-greengram
sequence in terms of rica equivalent yisld was recorded
with MT + glyphosate/rico - MT + glyphosate/gresngram
saquence (63.12 q ha') which was on par with MT +
paraquat/rice - MT + paraquat/greengram sequence (60.54
g ha").
greengram seguence recorded highast net returns of
Rs.29072.8 ha' with maximum net benefit cost ratio of
2.61.

Howsvar, MT + paraqualiics - MT + paragquaV/

Physiological Aspects of Alielopathic Potential of Weed Specles on Cersals, Pulses and Ollseeds

BALAPPA R. JALAGERI

An investigation was carried out to find out the
allelopathic effect of different weed species viz., Commslina
benghalensis, Cyperus rotundus, Parthenium
hysterophorus and Prosospis julifiora on different crops
viz., sorghum, wheat, greengram, soybean, sunflower
and groundnut with respect to per cent germination, rate
of germination, root length, shoot length, seedling lengih,
vigour index and dry matter content. Two separate
experiments were conducted at Department of Crop
Physiolegy, Collega of Agriculture, UAS, Dharwad, during
1999-2000,

The first experiment was aimed to find out the
alielopathic potential of aqueous weed extracts (5 and 10
%) in laboratory and second experiment was conducted
to study the effect of weads rasidua incorporation {5, 10
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and 20 g par kg of soil) to the soll on growth, development
and biochemical parameters of sorghum, soybean and
groundnut. The treatment were replicated thrice.

The per cent germination, rate of germination,
root length, shoot length, seedling length, vigour index and
dry matter content were reduced significantly in soybean
and sunflower as compared to sorghum, greengram,
wheat and groundnut with 10 per cent Commsalina and
Cyperus extract, while the same concentration of
Parthenium and Prosopis weed leaf axtract showed lowsr
affect on tha above said crops.

The plant height In soybean, sorghum and
groundnut was significanity decreased due to different
weed laaf residue incorporation at 15 and 30 DAS. The
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inhibitory effect of Commefina and Cyperus residues (at
20 g per kg of sofl) was higher as compared to Parthenium
and Prosopis. The Commeling and Cyperus residues
incorporation (at 20 g per kg of soil) resulted In greater
inhibition of ieaf area, stem and leal dry matter accumnutation
in soybean followed by sorghum and groundnut.

The biochemical parameters like, chlorophyll
content, nitrate reductase activity and sugar comtent
showed a greater reduction in soybean than sorghum and
groundnut due to weeds residue incorporation (20 g per
kg of soill. The sxtert of decrease was more with
Commaelina followed by Cyperus residue incorporation
than Parthenium and Prosopis.

Physlologlcal Studies on Weed Control Efficiency of Differsnt Herbicides in Potato
(Solanum tuberasum L.)

PRABHU A. MALAWAD

A field experiment was conducted at Main
Research Station, University of Agricultyral Sciences,
Dharwad during khasif 1999 to study the influence of
herbicides and crop weed competition on weed control
efficiancy in potato {Khufri Chandramuki). The experiment
consisted of five herbicides each at two concentrations
along with weed free and weedy chack. The axperiment
was laid out in randomized block design with three
replications.

Results revealed that the application of
pendimethalin was phytotoxic whila, metribuzin € 0.75
and 1.0kga.i. ha" was not phyvtotoxic. The data on monocat,
dicot and total number of weeds and total dry weight of
weeds were found to be maximum in unweeded check
and the harbicide treatments metribuzin @ 0.75 and 1.0 kg
ai. ha' decreased these paramstiers. The weed contral
efficiency was maximum with metribuzin @ 0.75 kg a.i.
ha™.
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The morpho-physiological traits viz., leaf dry
waight, tuber dry waight and total dry waight weTe lowest
in unweeded check and the application of metribuzin @
0.75 and 1.0 kg a.i. ha" increased these paramelers. The
growih parameters viz., ieat area, AGR, CGR, NAR, SLW,
LAD and BMD wore significantly Jower in unwaseded check
while the application of metribuzin @ 0.75 and 1.00 kg a.i.
ha' was very effective and increased the above said alf
growth paramaters. '

The tuber yield decreased significantly due to
weed competition. Among the herbicides, uber yisld was
significantty higher in metribuzin @ 0.75 and 1.0 kg a.i.
ha' followed by divton @ 1.0 kg a.i. ha and these
treatments recorded significantly lower values for woed
index. Tha total chlorophyll content was significantly lower
in unweaded check while the application of metribuzin @
0.75 and 1.00 kg a.i. ha' significantly increased the
chlorophyll content, The benefit cost ratio was highest in
metribuzin @ 0.75 kg a.i.ha' followed by metribuzin @
1.0 kga.i ha'.

Isozyme Characterization of Napier Grass Germplasm

ANITA P BHANDARS

Mapier grass {Pennisetum purpureumt Schum)
is an important forage crop of warm regions throughout
the world. Existence of varlability/ diversity in Napier
cultivars give wemendous scope lor characterization of
Napier garmplasm for its proper management
documentation and assessment of variability which can
ba ulilized in future crop improvement programme. Sixty-
four Napigr accessions collected from different sources
ware characterized for phenctypic traits, lsozymas and
total proteins polymorphism  for its use in fingerprinting
these accessions.

All the eleven morphological characters showed
significant variation and available variation Indicated the
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usefuiness ot traits viz., (eaf to flowering for identification
of germplasm. Nine divergent cfusters obtained through D,
statistics revealed no parallelism between geograptical
and genetic diversity. PCA and cluster analysis grouped
accessions into four major groups and sufficient variation
within clusters suggested need for supplemanting toot for
complete differentiation. :

Napier accessions exhibited sufficient isozymic
polymorphism for three isozymes (MDH,GOT and POX)
and total proteins. Peroxide and total proteins exhibited
comparatively higher polymorphism. Etficiency of three
enzyme system was evident, as they have identified more
than 90 per cent of the Napier accessions. Further the
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combination of total proteins along with three enzyme
systems allowed the development of cultivars specific
profile/ fingerprinting for all the 64 accessions.

A preliminary effort on genetic interpretation of
lsozyme based on information available on related/ other
spacies and quatemnary structure of enzymes identified
12 polymorphic loci with 28 alleles in 84 Napier accessions.
Higher frequancy of null alleles and heterozygosity were
common in vegetatively propagated /open pollinated /
allotetraploid crops like Napier grass.

Ciluster and PCA of electrophoretic data of

“alleles also grouped B4 accessions into 4 major groups

indicating grouping was based on allelic distribution and
not on geographical distribution or partially on morphological
characters. Prasence of substantial genatic diversity
evident from phenogram and PCA was further confirmed
through winboot analysis which revealed that the strength
of differentiation was strong enough within ciusters than
between clusters for identifying the individual germplasm
through isozyme tachniquse.

Genetic Evaluation and Stabllity of New Expermimental Hybrids in Rabl
Sorghum (Serghum bicolor L) Moench)

C.S.ESHA

The material for the present study comprised of
19 parents, 21 hybrids and six checks of rabi sorghum, All
these were evaluated during, different focations viz., Main
Research Station, Dharwad rabi 2000 at four different
locations viz., main Research Station, Dharwad (E,),
Agricultural Research Station, Annigeri {E,), Regional
Research Station, Bijapur (E,) and Agricultural Research
Station, Bheemarayanagudi (E ). First three locations were
rainfed environments, E, was irrigated condition. The same
genotypeas, were tasted for reaction to shootfly and charcoal
rot in two separate trails at Regional Research Station,
Bijapur in the same saason.

Analysis of variance revealed that tha parents,
hybirids, checks hybrids Vs parants and checks Vs hybrids
were highly significant in all four locations for all the
characters studied. The pooled analysis of variance
revealed that genotypic differences pooled over
environmaents were significant for all characters. Tha
genotype x environment (GxE) interaction were signiticant
for ali traits which indicatas that the genctypic performance
of the lines and their respective hybrids varied with the
change in emvdronment. Based on hetarosis, the hybrids
104A x BRJ204, 104A x RG47, 116A x SVYD9647 and 117A
x BAJ358 were found to be tha best combinations for

2002

MAJOR ADVISOR: Dr.M.S. PATIL

grain yield and other component characters. But among
these hybrids 104A x RE47 was late maturing as compare
to hybrid and local check, whereas 104A x BRJ204, 116A
x SVD9647, 1178 x BRJ3SE ware early maturing with
higher grain yield as compared to checks. Incidentally
104A x BRJ204 was also showed considerable resistance
lavels for both shootfly and charcoal rot as compare to
both checks with higher 1000 grain waight.

The estimates of stability parameters revealed
that, 104A x SPV570, 104A x M145-138 and 117A x BRJ356
was stable for most of characters under study. The
crosses 117A x BRJ356 was stable specifically for grain
yield and M31-2A x SPV1501 stable only for fodder yieid.
However, 104A x RG47 showed. specific adaptation for
favourable environmentat conditions with respect to grain
yield, while 104A x BRJ358 for unfavourable conditions.
For todder yieid 104A x BRJ204 showed specific adaptation
for favourable environmental conditions, while 116A x
1US181 for unfavourable conditions.

The reslilts regarding identification of genotypic
reaction to pest and disease reveal that the genotypes
104A x BRJ204, 1168, 117B and BRJ358 displayed
considerable resistance tevels for both shootfly and
charcoal rot.

identification of PCR- Based DNA Markers Linked with Resistance to Rust in Groundnut
(Arachis hypogaea L.)

T. SHIVANAND VARMA

Rust (Puccinia arachidis Speg.) is one of the
important foliar diseasas of groundnut that cause
substantial yield loss as well reducaes the fodder and seed
quality. Few foliar diseases resistant cultivars have been
released in India, however, they are not popular among
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farmers mainly because of iate maturity, low shelling
oittum, and irferior pod/seed characteristics compared
to locally adapted cultivars. The resistant sources possess
many undesirable podfsoed characteristics that wara
difficutt tq sliminate bacausa of tinkage drag by conventional
breeding lechniques.
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The DNA markers have revolutionized the genetic
analysis and opened up new vistas in crop improvemsnt,
The present experiment was initiated to identify SSR
markers linked with resistance 1o rust in two crosses in
groundnut. Tha parents, F,, F,, BC P,F,, and BC,P, F,
populations were evaluated for resistance to rust under
greenhouse conditions. Of the 25 SSR primers screened
for polymerphism, 7 primer detected variation botween
ICGV 99003 and TMV 2 and 5 between ICGY 99005 and
TMV 2. None of the primers showed intra-accassion
variability among mapping parents. Highly resistant and
susceptible F, plants were butked and analyzed using bulk
segregant analysis to identify markers linked with resistance
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torust. The bulk segregant analysis did not provide useful
resulis as in many cases both the parental bands were
present in the resistant and susceptible F,, bulks. Later on
the individual resistant and susceptible F, plants were
anatyzed for marker-trait relationships. Resistance to rust
in cross ICGY 99003 x TMV 2 is associated with SSR
markers 3A01,,, and 3A01,,, while susceptibility with
3A01,,, and 3A01, . Resistance 1o rust in cross 10GV
99005 x TMV 2 is assoclated with markers 5D05,,, (and
5005 and susceptibility with markers 5D05,,, and 5DOS, .
Further studies are necessary to confirm these
observations in later generations,

Evaluation and Molecular Characterization of Native Bacillus thuringiensis isolates

N.G. PRASHANTH KUMAR

The present study was conducted o obtain
new isolates of B. Thuringiensis from phylloplane and
characterize them. In all, 40 Isolate were obtained from
phylloplanes of Morus alba (PK-1 to PK-8), Parthenium
hysterophorus (PP-1 to PP-16), Ocimum sancfum (F-1 to
T-8), leaves and flower petals of Aosa indica (A-1 1o R-8).
These isolates, along with others were tested against
three |epldopteran insects, a nematode and a fungus.
Molecular characterization was done based on protein
profite, plasmid profile and by RAPD-PCR using spacific
primers,

Spore-crystal suspension of isolates - PK-4, PK-
8, T-2, R-5, R-7 and M7 gave 80% mortality in second
instar larvae of Mythimana separate. Similartly, PK-3, PK-
4, PP-5, PP-10, PP-14 and T-2 gave B0% mortality at 96h
for Chilo pariellus. Crude protein extract of PP-10, T-2,R-
5, P1 and Bt-42 resulted in 100 % mortality of 5 -day-oid
larvea of Helicoverpa anmigera. But, culture suspension
had varied response -P1 (90%) D1{87.5%) and PP-
10(78.5%) at 96h. Probit analysis for top seven isolates
against Helicoverpa armigera showed  that insecticidal
activity of PK-8>PP-10>B1-42 and P1>PP-10= T-2> Bt-42>
R-5>D1= PK-8 respectively, at 48h and 72 hours.
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Coutrary to many reports in literature, it has been
proved that B.thuringiensis |solates were nematostatic
rather than nematicldal against Maloidgyna incognita.

Isolates from parthanium phylloplane showed
higher mycalial growth inhibition of Sclerotium rotfsii in co-
Cuiture tests. PP-1PP-2 and PP-4 were 100% inhibitory.

PP-10 and T-2 wera significantly superior against

all the lepidopteron species.T-2 is also effective against S,
rolfsli. PK -4 was effoctive against all other test organisms,
except H.armigera,

Analysis of protein profile by SDS-PAGE revealod
variation among Isolates. Standard isolate, HD-1 is closely
refated to PP-10 {0.88). Remalning isolates formed different
clusters, indicating ditferences among them. Al isolates
had a commoen 15 kb plasmid, except R-2, which showed
5 distinct bands, and HD-1 had 7. Of the specific primers
used (cry? cry 5, ory7 and cry1), only cry 1 showed
amplification in PK-8, HD1a and T-2. As most isolates had
insecticidal activity, they are likely to produce one or the
other toxic protein. Further characterization of the isolates
is necessary.

Studles on Sulphur Status and Response of Rainfed Rice to Sulphwr in
Kalghatgl Taluk of Dharwad District,

SHAILENDRA KUMAR

An investigation was carried out to study the
sulphur status and response of rainfed rice to sulphur
application in Kalghatgi taluk of Dharwad district. The
available sulphur status revealed that, out of 174 samples
analyzed, 39 per cent were deficient, 20 per cant wers
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medium and 41 per cent were adaquale in avaitable sulphur.
The available sulphur was positively correlated with EC
and organio carbon content and negatively corretated with
soit pH. The field experiment conducted in low S status
soil in fasmer field, revealed that all growth and yield
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parameters and yield of rice increased due to S apphication,
grain and straw yield of rice increased with increasing
levels of S application (15 kg to 40 kg ha'). Although
response of rice to sulphur application was significant
upto 30 kg ha", application of 15 kg S ha* gave highest
Apparent-Recovery {11.97%), Agronomic Efficiency (21.30
kg kg'y and Value Gost Ratio (19.08). The N:S and P:S ratic

decreased with increasing levels of sulphur application
due to more uplake of sulphur. While, the decrease in
these ratios was significant at 15 kg S ha", the values at
30 kg S ha and 40 kg S ha™' application were on par with
15 kg S ha'. Sulphur application significantty increased
the S fractions in the soil and these fractions decreased at
harvest.

Sulphur Status in Dharwad and Halyal Taluks and Rice Response 1o Sulphur Application Under Ralnfect
Situation

MAHESH. B.G.

Investigation was caried out in order to assass
the available sulphur status of rice soils in selected villages
of Dharwad and Halyal taluks of northern transition and
hilly zones of Karnataka and field experiment was
conducted to evaluate diract effect of different levels of
sulphur on rice and the residual effect on greengram crop.
The data on pH, EC, OC and available sulphur content of
soils revealed that pH of the scils are acidic whereas EC
of soils have normal sait content . The OC content of soils
in Dharwad taluk is low Le. 22.5 per cent whereas soils in
Halyal taluk is low in 47.6 par cont. The data on available
sulphur content of soils in Dharwad taluk indicated that
less number of soll samples fall under low i.e. 28.5 per
cent, wharsas in Halyal taluk 8 majority of scil samples fall
under low i.a. 41.0 per cent.
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Under fiald experiment in rice growing solls with
four levels of sulphur (0,15,30 & 37.5 kg S ha' as SSP},
the growth and yiald parameters and yield (grain + straw)
of rice significantly increased with appiied S level. The N,
P and S content and uptake also followed the similar trend.
The N/S and P/S ratio were significantly narrowed by
increased levels of applied sulphur. Resuits oblained from
the study on residual effect of sulphur on greengram
ravealed that seed and haulm yiekd increased due ta sulphur
levels.

The value cost ratio for rice gresngram cropping
systern was higher in 15 kg S ha' treatment.  Additional
returns of As.2899.00 accrued by investing Rs.B85.50 per
hactare on sulphur.

Standization Production of Egg parasitoid Trichogramma Achaese (Nagaraja and Nagarkaitl) and its
Laboratory host Corcyra cephalonica {Stalnton}

SHIVALEELA

Standardization and production of egg parasitoid
Trichogramma achaeae (Nagaraja and Nagarkatti) and its
loboratory host Corcyra cephlonica (Station) was
undertaken at Biocontral laboratory, Collega of Agriculture,
Raichur during 2000-01 to know the refrigeration of
Trichogramma achaeae parasitoid, optimum temperature
and humidity requirement of maximum egg production,
avaluation of different food materials for rearing Corcyra
esphionica, refrigsration of Corcyra cephlonica eggs
betore prarashization and natural enemy complex of
Corcyra cephionica.

The refrigeration of Trchogramma achaeas
parasitoid was carried out at different day intervals
recorded maximum emergence of 87. O per cent at two
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days of storage. Overall the per cent emergsnce of the
parasitoid was maximum upto 30 days of storage.Overall
the per cent emergence of the parrasitoid was maximum
upto 30 days of storage.

Maximum incubation period of Corcyra
caphlonica eggs was 6.12 days at 22°C and 4.99 days at
60 per cont relative humidity. However, the interjection
ravealed that minimum incubation parigd of 2.83 days at 28
% with 80 per cent relative hurmidity.

The hatching was maximum {97.2%) at 25 °C
and 96.2 per cent at 90 per cent relative humidity. The
Interactions showed that maximum hatiching {100%) was
recorded at 25 °C with 90 per cent relative humidity.
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Fecundity of Corcyra cephlonica was maximum
with 281.5 eggs at 25 °C where the egg laying of 341 aggs
as maxinurm at 90 per cent retative humidity. The interaction
revealed that a 25 °C with 90 per cent relative humidity
fecundity was maximum.

Hybrid sorghum CSH-14 was reconded as cheap
and preferred laboratory host. Maximum egg production of
25 CC was recorded on hybrid sorghum with a G:B ratio
of 1 28.5,

Staring of the Coroyra cephionica eggs in the
rafrigerator for a parod of two daye resulted in Maximum
(86.0%) hatching.Overall the percantage of hatching was
recorded to ba higher upto 15 days of storage. Maximum
parasitism of 968.0 per cent was noticed on wo days
stored Corcyra aggs.

Three natural enemies viz., mite, Pyamotes
ventricosis, Bracon hebetor and Xylocoris flavipes were
noticed in the Corcyra basins. Tribofium castaneum
competed with Corcyra larvae tor tood.

Eftect of Earthworm Density and Water Quality on Vermiculture and Vermicomposting

K. DAYANANDA

Investigations on the effect of garthworm density
and water quality on vermiculture and vermicomposting
ware undertaken at University of Agricuttural Sciences,
Dharwad during 2000-01

Two crop residues, soybean harvest waste and
cereal straw having varied C:N ratics were used as
substrates. With the increass in earthworm density from
100 10 250 worms per bed of 1.0 x 1.0 x 0.5 m, the
fecundity, non-clitellate and clitellate worms in numbers
increased progressively. Similar increase was observed
with vermicompost production which ranged from 11,17
kg at 100 worms dansity 10 15,17 kg at 250 worms density.
When observed on per worm basis , the rate of increase
in earthworm development was higher at 100 worms
density (7.25 and 5.61 fold) followed with 150 worms
{5.48 and 4.30 foid), 200 worms (4.44 and 3.51 fold)
compared to 250 worms (3.69 and 2.97 fold) which was
tha towest In both soybean waste and cereal straw.Tha
productivity of vermicompost was also higher at 100
worms (0.13 and 0.1kg) Inaculation density in both
substrates and it decreased {lowest of 0.7 ang 0.05 kg at
250 wormms) with the increass in earth worm density.
Betwean the two fesidues, soybean residues was a good

AGRICULTURE MICROBIOLOGY

2002

MAJOR ADVISOR: Dr. R.S. GIRADD}

substrate for cocoon production, development of worms
and vermicompost production compared to careal straw
whers the population growth and quantum of
biodegradation were ralatively |#ss. Consldering various
paramstars, 100 worms per bed appsars to be the optimum
incoculation density in both the substrates.

Higher number of cocoon, population growth
and vermicopost was obsarved in potable water and
sowage water-Potable water mix (1:5 proponion). The
treatments to follow this wers water with RSC of >2.5
maelL", water with EC of 2 dSm™ and sewage water potable
water mix {1:2 proportion). However, other treatmsnts such
as water with RSC of 5 mel, water with EC 4 dSmi-1
ware moderate in their effact. Direct application of sewage
water exerted adverse effact on the development of
worms. No developments of worms was seean in
treatments, watar with EC of 8 dSm” and RSC of 10 mel
! due to initial mortality of the worms immmediately after
releass indicating that they are unsuited for vermiculture
and varmicomposting for ait three species.

The toxicity of salt water on the survival of
worms was in the order of Eydrilus sugeniag=Eisonla
fetide>Parionyx excavatus whareas for sawage water it
was E./otida-E.ougeniae »P.axcavatus,

Studles on Growth Promoting Rhizohacterla Associated with Soybean (Glycine max .L)

NAGARAJA M. NAIK

An atiempt was made 10 know the etiect of
growth promoting rhizobacteria, isolated from different
Incations oh the growth and yisld of soybean under pot
culture conditions.
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Plant growth promoting rhizobacteria { FGPR)
such as Ahizoblum(30 strains), Azospirilfurm (5 straing).
phosphate sclubilizars {18 strains) and general
rhizobacteria (B.strains) isoiated from different regions
and they are charactarized based on morphologlical
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biochemical and physiological characteristics. Then they
are screened for their baneficial traits such as N2- fixation,
phosphate sulubilization, production of plant growth
promoting substances such as 1AA, GA and biocontrol
test. By considering all these beneficial traits one efficient
strain was selected from each group to know the
combined effect of these growth promaoting rhizobacteria
on the growth and yield of soybean.

All tha inoculation treatments showed better plant
growth, yield and nutrient uptake compared to
uninoculated control. Among the inoculation troatments,
single inoculations performed betier than uninoculated
control whereas, dual inoculations performed bettar over
single inoculation treatments. Combined inoculation of three
beneficial organisms {Rhizobium + Azospirilftum+PSB)

was superior over dual, singla inoculants and control.

‘However, this was on par with the combined inoculation

of four beneficial organisms{Rhizobium +Azospiriium
+Phosphate solubilizers+ general rhizobacteria ) with
raspoct to plant growth, yield and nutrient uptake. The
results of our studies indicate that the combined
inoculstions involving three or more beneficial organisms
exerts mora favourable effect on growth and productivity
of soybean than dual or single inocutations. Results can
be extrapolated to fisid conditions.The results of
combination of four organisms ware on par with
combination of three organisms and hence the desired
combination ot Rhizobium + Azospirilfum +PSB was
producing maximum favourabla influsnce on growth and
yietd of soybean and could be recommended for tield
applications in soybean.

Studies on Mineral Phosphate Solubilizing Micro-organisms of Salt AHected Solls

B. SRINIVASAN

Attempts were made to isolate phosphata
sulubilizing micro organisms  from salt-afffected soils of
Karnataka and Madhya Pradesh states. A total of 23
bacterial and 35 fungal strains were isclated a
characterised. /n vitro P-solubilization by bacteria ranged
from 6.06 - 15.17 % from TCP and 0.20 - 4.29 % from MAF.
Whereas that by fungal isolates ranged from 10.42 - 21.36
% from TCP and 0.4 - 14.55 from MRP. The bacteriat
isolates produced IAA and GA in the range 0.735-9.53 and
2.08 - 12.55 4 respectively whereas the fungal isolates
produced 2.33 - 8.69ug of l1AA and 3.44 - 14.80 g GA /25
mi broth.

Out of 12 isolates each of PSB and PSF, all
except one bacteria showed production of atleast one
organic acid. A maximum of three organic acids were
produced by two PSB and eight PSF isolates. The in vitro
influence of NaCl on growth and P-solubilization was also
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studied wharein PSBCRG -1 showed maximum growth at
0.4 M and P-solubMization at 0.8 M over control as compared
to other bacterial isolates. Among fungal isolates,
PSFCRG,-1 recorded maximum growth at 0.2M and
PSFNRH-2 recorded the maximum solubilization at 1.0M

tested for their influence on plant growth in a salt affected
and a normal soil separately. PSBCRG -1 among bacteria
and PSFNRH-2 among fungi increased the growth, dry
matter content and P, uptake of sorghum plants and
available P content in salt affectedt soil over the respective
raference strains. However in normal soil, PSBCAG -1
and PSBNRM-1 performed comparably 1o reference strain
Pseudomonas siriata. PSFNRAM-1 among fungal isclates
was significantly superior over the reference strain
Aspergifius awamori, Analysis for P- sclubilization in sterite
soils with graded EC levels also showed better solubilization
by PSBCRG -1 at EC level of 8.5 and PSFNRH-2 at 13 EC
lavel.

A Siludy on Quallty, Grading and Prices of Cocoon and Raw Silk Marketing in Karnataka

M. HARINATH

The present study was undertaken in cocoon
markets and silk exchanges of Ramanagaram and
Sidiaghatta. The specific objectives of the study were the
development of grade standards for cocoon and raw silk,
to study the influence of quality and non-quality factors on
price and to study the problems faced by farmers and

2002

MAJOR ADVISOR : Dr, L. K, WADER

reslers in production and marketing of cocoon and raw
sitk. Composite indexing technique was employed o
develop grade standards. For the purpose of, ldentifying
the importance of each parameter appropriate waights
were assigned to quality factors of cocoon and raw silk.
Stepwise multiple regression technique was employed to

613



Abstract of Theses

study the influence of quality and non-gquality factors on
prices of cocoon and raw silk. A large number of variables
were found to be insignificant in determining the price of
cocoon and raw Silk by visual inspection. Buyers in
Sidlaghatia cocoon market iailed to estimate correctly
reelability percentage as they discounted the lots which
arg having high reelability percenmtage. In Ramanagaram
silk exchangs buyers have failed to assess correctly the
winding breaks and they have paid high price to the lots
with higher winding treaks. This makes clear that Yhera is

_ a need {o evaluate quality characters of cocoon and raw

silk to determina the price paid 1o the producers in
accordance with quality. Major problems expressed by
farmers and reelers are inadequate finance for
investmeant, shorage of skilled workers, lack of technical
guidance, Huctuation in prices, unremunerative prices and
absence of quality based pricing which ¢an be avar coma
by strengthening extension system and providing
adequate credit facility, restricting import of raw silk and
introducing scianfific grading,

Management Apprelsal of District Central Co-Cperative Bank-A case of KDCC Bank LTD., Uttara
Kannada District, Karmataka

P.G. VISWANATH

Farm credit is 8 strategic input and demand for it
staadily increased with the advent of modem technology.
Among the various financial institutions, the cooperatives
have emerged as a major source of agricultural credit. A
thres-tier systern of cooperative credit structure came info
existence 1o mest short term and medum term credit
requirements of the farmers.  An enquiry into the working
of KDCC bank could reveal interesting facts about the
bark's performance according to geographical variations.
Three KDCC bank branches were selected for the sludy,
which represents three ditferent geograpnical regions.
The study was based on both primary and secondary
data.

The growth in number of branches, employess
and membership was positive and significant.  Except

FORESTRY

Infestation Dynamics and Clonal Hesistance of Teak
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borrowings (8.1?%) all the other financiat variablas showed
positive and significant growth. The liquidity and solvency
position of the bank was found to be sound. However, tha
net profit 1o net worth ratio was found to be negative from
1694-95 onwards. In Principal Component analysis, the
first component indicates tha overall measure of both
physical and financial performance, whare as, second
component indicates performance in terms of number of
inan accounts, number of deposit accounts and the extent
of barrowings. The recavery percentage for the selected
KDCC bank branches was found to be more than 9G per
cent. The regression analysis revealed that the bank's
overall performance mainly depended on tha experiange
of Chairman and number of trainings undergone by the
Managing Director led to effigient functioning of the
cooperatives.

to Trunk Borer Alcterogystia cadambae Moore.

{Lepidoptera: Cossidae)

K. SANTOSH

Studies on the trunk borer intestation in teak
plamations ot Gunjavati {Mundgod taluk) and Tatwala
{Yellapur taluk) revealed that Tatwala had lesser infestation
{32.54%) than Gunjavathi {35.76%). There was a dafinite
pattern of trunk borer infestation with distinct patchy nature
of infested trees as large as 6 m radius in heavily infested
plantations. Plantations acquired new infestation during
the months of July 10 September. The annual rate of
progression was highest in modarate to heavily infested
plantations both in Gunjavathi(7 58%) and Tatwala {8.49).
Infestation was heavy in plantations close to human
habitation, agricultural fistds, roads and those affected by
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fire incidence and catle grazing. The percent reduction in
volume of borer infested trees ranged from 4.88 per cent
to 56.88 per cent. Bulea monosperma was found to be a
new alternate host to frunk borer in and arcund infested
plantations.Three specigs of woodpackers viz., Golden
backed woodpeacker, (ireat black wood psacker and
Heart-spotted. Woodpecker were tound to be actively
pecking into infested trees and feeding on larvae of trunk
borer thereby reducing the buildup of borer plartation.

Infestation percentage in Clonal Seed Orchard
{CS0), Manchikeri ranged from 0 to 11.12 per ceat whila in
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CS0, Karka it ranged from 0 to 52 per cent. Elaven out of
24 clones in CS0O, Manchiken were found healthy while
almost ali the clones in CSO, Kerka wara found to be
intested by trunk borer. Clonaes from Southem provencance
wora thicker barked, healthy and resistant to frunk borer
compared to Northem and Central provenances in both

AGRICULTURAL ENGINEERING

tha CS0s. Clones MyHa D, MyHaV't, MyHuT2 and MyHuT3
In CSO, Karka had higher polyphenols and lower amolints
of tolal sugars when compared to infested clones signifying
the resistance of healthy clonas to greater amounts of
poly-phenols and lower concentration, of sugars in bark
tissues.

Simulation of Runoff and Erosion From Field Size Areas in Vertisols of Northem
Dry zone of Karmmataka

PREMANAND DASHAVANT

The hydrologicat responsas measured in terms
of runoff volume and its peak discharge and sediment
yield helps in avaluation of soil productivity that depleted
on account of spatially and temporally il distributed rainfall,
The replicated field size terrace plots {<1 ha) prepared
with a single outlet were established to measure runoff
and sediment yield in Madabhavi micro watershed under
agroclimatic conditions of northem dry zone of Karnataka.
The modified soil consarvation sarvice (SCS) runoff model
coupted’ with soil moisture accounting procedure. {Pathak
at al, 1989) used for simulation of runoff volume on daily
basis, whereas Williams, {1975) model was used to predict
the sediment yield.
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In the course of investigation it was found that
out of total annual rainfall amount of 553.66 mm received,
80.209 mm and 83.02 mm were total quantities of runoff
from bare plot and the plot with gresngram crop during
Kharif season respectively. The SCS runoff model
predicted the measured value of runoff for each of five
events with R* value of 0.985 in case of bare pkot (Plot 1)
and 0.9934 in case of greengram plot (Plot-1I) respectively
The measured sediment yisld was found to ba 12.24 tha
in case of bare plot and 8.87 tha in case of gresngram
plot. The modified USLE sediment yield model {Williams
1875) piedicted the soil loss with R® value of 0.8957 incase
. Of bare plot and 0.97in case of greengram plot.

Haloperidol Pentazocine Premedication with Ketamine or Propofo! Anaesthesia for Caesarlan
Operation in Goats

POMASINGH LAMANI

The study was conducted to assess the
efficacy and feasibility of combination of ketamine or
propotal anaasthasia with haloperidol and pentazocine
premedication for apparently healthy and  also pregnant
goats prasented for caesarion operation. The study was
conducted on 16 goats decided In 4 groups consisting of
4 gnimals sach. All the goats ware pre medicated with
haloperidol {0.8mg/kg I.V) and pentazocine (1mg/kg LV) 5
mins before anaesthesia.The Ketamine @ 6.5 mgkg 1.V.
before anaeshests. The Ketamine @ 6.5 mgkg for non
pregnant (Gpl) and &€ 6 mg/kg. L.V, For pregnant {GPH) and
propofol @ 5.5 mg/kg LV, for non pregnant {(GPIlt} and @
5mg/kg LV. for pregnant goats (Gp IV) was given.

Anasthetic combination was evaluated basad
on clinical, physiological, hasmatological and biochemical
observations.
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Clinical observations revealed that early
induction of anaesthesia was observed with propofol
combination { Gplil) and IV) as compared 10 ketaming

_combination, The duration of anaesthesia was significantly

lower {11.50 to 12,80 mins) and recovery period was also
shorter {12.50 to  13.50 ming} in propofal combination
anaesthesia ( Gp Il and Gp V) as compared to animals
anasshetised with ketaming combination.

Pedal refiex was absent in all the groups of
goats during third stage of anaesthesisa, Swallowing
Peflex was not abolished in group 1 and H. Ocular reflexes
were not abolished even during surgical plane of
anaeshesia in propofol combination (Gp Ml and 1V}

Cutaneous analgesia was axcellent but visceral
analgesia was less satisfactory In group (| and IV whare
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caesarian oporation was pedormed. Abdominal muscle
relaxation was moderately satisfactory in caesarian
groups. Survivability of dam and fetuses were satisfactory
in both combinations,

Phyelological observations revealed significant
respiratory depression in propotol combination (Gp IH and
V) as compared to ketarnine combination. Non significant
altorations were observed In rectal temperature, heart rate,
mean arterial pressure and central venous prassure in all
the groups. However the wvalues fluctuated within
physiclogical range.

No ECG abnommalities were recording all the
groups at different intervals of ansesthasia.

Haematological observations revealed significant
reduction in packed cefl volume and haemoglobin valuses in
all the groups and total erythrocyte count was normat in all
the groups.

Biochemical observations revealed significant
ingrease in blood glucose level in atl the groups and non
significant sHerations were observed in serum glutamic
pyruvate transaminase and serum elaciralytes (Nai*
and C1-) in a¥l the groups.

Hence ketamina or propofol anaesthosia is
recommended for caesarian oparation In goats,
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