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Integrated Nutrient Management in Soybean { Glycine max (L.} Merri!l.) in Vertisols of Northern Transitional Zone
of Karnataka
P. SUKUMARI 1997 Major Adivosor : Or. M. N. SHEELAVANTAR

Fiekl experiments were conducted at the Agricultural
Colege Farm, Dharwad, during kharif seasons of 1992 and
19593 to study the effect of integrated nutrient management in
soybean in verisols of northem transitional zone of Kamataka.
The treatments consisted of combinations of five proportions
of MRP (Mussorie rockphosphate) and SSP {single supar
phosphate) with and without crop residues (maize stalks) and
P - solubilizaers (Pseudomonas striata). The experiment was
laid out in factorial randomised block design with three
replications.

The pooled data of two years revealed that
incomoration of crop rasidue, inoculation of P solubilizers,
combined use of crop residue and P solubilizers as well as
applicatiocn of different proportions of MRP + S5P in
association with P - solubilizers significantly improved the
growth, yieid, nodulation and nutrient uptake in sobyean. This
was the consequent effect of significantly improved growth
and yield parameters. The data further indicated that the
nutrient (NPK) content and uptake by the crop in these
treatments signficantly increased due to anhanced nutrient
avaialbilty in the soil. Nodulation (in terms of number and dry
weight of nadules per plant) and rhizosphere population of P

solubilizers were also significantly influenced by the
incorporation of crap residue, tnoculation of P selubilizers and
their combined action as well as interaction of proportions of
MRP + SSP and P solubilizers.

Crop residues and P solubilizers when applied
separately as well as in combination during kharif season for
soybean exerted significant residual effect on the succeeding
crap of wheat in rabi. Substantial increase in see dyiels was
realised due to improved yiel parameters. Protein content of
grains, protein yiek of wheat, nutrient {NPK} content of plant
as well as nutrient uptake by the crop were significantly
improved due to better availability of N and PO, The highest
nat retums frorn soybean-wheat sequence (Rs.29, 562 ha')
was obtained with the appl..ation of 100 per cent MRP along
with crap residue and P-solubilizers which was Rs. 14 487
more than that obtained from the sole application of 100 per
cent SSP (Rs. 15,075 ha ).

The data ciearly indicated that the integrated nutrient
management would prove mroe advantageous in soybean-
wheat ¢rop sequence in vertisols of the northern transitional

.zone of Kamataka.

Response of Stylosanthies to Fertilizer, Seed, Proportion Mixtures of Grasses Under Sown and Natural Pasture
Conditions

S. 8. ANGADI

Fiekd experiments were conducted dusing 1995-96 and
1996-97 to study the respense of Stylosanthes and grasses
under sown and natural pasture conditions at Kumbapur Fanm,
on sandy toamn sails, near the main campus of the University
of Agricultural Sciences, Dharwad.

In the first experiment the response of Stylosanthes
hamata and Styfosanthes scabra were studied with different
levels of nitragen (0, 20, 40 kg N ha) and phsophorus (0, 40,
80 and 120 kg P,O, ha'). In the second experiment, seed
proportion mixtures of Cenchrus cifians and Chrysopogon
fulvus were tried with hamata and scabra at 25, 50, 75 and
100 per cent propartions. In natural pasture experimant, both
the Stylosanthes species were introduced with 0, 30kg P,O,,
60 kg P,0, and 30 kg N and 8D kg P,0, and 30 kg N and 60
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kg PO, ha,

S. scabra recarded about 10 per cent higher green
{1970t ha') and dry forage yield (5.96 t ha'') than hamala.
Application of 20 kg N and 80 kg P,O, ha" recorded
significantly higher green and dry forage yield over rest of the
combinations in both the cuts. With respect to quality
characters hamata is superiar over scabra due to higher leaf
1o stem rafio, N and P contents, fower crude fibre and on par .
crude protein yield as that of scabra.

The green forage yield of mixture was higher in 50:50
seed proportion mixtures over other combinations. Mixing of
Cenchrus with scabra at 50 per cent proportion increased the
mixture yield to an extent of 37 per cent over sole Cenchrus,
which was on par with hamata and Cenchrus at the same
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proportion mixture. The mixture crude protein yield of grasses
and Styfosanthes was higher at 50 per cent proportion over
sole crops with superior palatability. Cenchrus recorded higher
N, crude protein, P, K, and Ca conlent as compared to
Chrysopogon.

The maximum mixture (Natural + Stylosanthes) yiekd
912 85t ha'') was recorded with the appliation of 30 kg N and

AGRICULTURAL CHEMISTRY AND S0IL SCIENCE

60 kg P,O, ha' in association with hamata over rest of the
combinations. Similarly, crude protein yield of mixture with the
introduction of scabra and hamata was on par at 30 kg N and
§0 kg P,0, ha".

in all the three experiments ihe soil fertiity buidup
was observed with respect fo organic carbon, available nitrogen
and phosphorus balance in 50il

Studies on Chemistry of Potassium in Sugarcane Scils of North Kamataka

N. 5 HEDBSUR

Ten soil pedons belonging ta orders viz., Vertisal,
inceptisol and Alfisol derived from diverse parent materials
from major sugarcané growing areas of North Kamataka were
considered to study distribution of ditferent forms of potassium,
K content in various textural fractions, its fixation and release
parameters like cumulative K, CR-K and step-K, mineralogy
of clay and transformation of added Kin these soils. The range
in contents of various forms of K in soil samples was 0.025 to
0.820 me L' of water sofuble, 0.35to 1.10 cmol (p*) kg * of
exchangesable, 150 tv 1250 ppm of non-exchangesable, 0.47
to 3.25 per cent of lattice of 0.53 to 3.70 per cerit of total
potassium. Available K ranged from 275 to 900 kgha'. The
waler scluble exchangeable , non-exchangesble and jatiice
potassium constituted 0.02to 0.21,0.64 10 4.01,0.87t0 10.9
and 86.0 to 98.4 per cent of tolal K . respectively. Potassium
contents in soil textural fractions viz., coarse sand, fine sand,
silt and clay were in the range of 0.23 to 2.72, 0.40t0 3.23,
0.15t09.85 and .46 to 2.80 per cent. respectively. Potassium
contents in sil textural fractions viz., coarse sand, fine sand,
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silt and clay ware inthe range 0f 02310 2.72, 04010 3 .23,
0.15t0 9.85 and 045 to 2.80 per cent, respectively in different
profiles. The semi-quantitative estimate revealed the
dominance of smectite in the clays of black stils and kaoimite
in the clays of mixed black and red and red soils with associated
minerals like mica, chiorite, kaolinite and vermiculte. The K
fixation of surface soils ranged from 0.39ta 1.32 ¢ mol (p*}
kg'. In transformation studies, water soluble K content
increased in all soils with increasing levels of added K and
decreased with time of incubation. On the other hand,
exchangeable K increased with time of incubation. The added
K€ 1.25 and 2 50 ¢ mol (p) kg* reacted tothe tune 0f 223.0
to 458 7 and 448.0ta 831.2 ppm, respectively in different soils
after 60 days of incubation. The cumulative K releasa, step K
and constant rate K values ranged from 378 to 1175, 30610
770 and 8 to 45 ppm, respectively. Considering these
parameters, the soils under study may not respond to the
applhication of patassic fertilizers.

Effact of Conjuctiva Use of Canal and Ground Water on Soil Properties and Yield of Wheat in Vertisols of
Ghataprabha Command

KIRANKUMAR M, ANGEGUNDI

A field experiment was conducted to study the "Effect
of Conjuctive Use of Canal and Ground Water on Solil
Properties and Yield of Wheat in Vertisols of Ghataprabha
Command" during rabi season of 1995-96 and 1996-97 at
pgricutturat Research Statian, Arabhavi and Kalloli. The
experiment was laid out in randomised block design with three
replications. An investigation was also undertaken 10 study
the seasonal ground water fluctuation and quality of ground
waters in Gokak and Hukkeri taluks of Belgaum district, falling
under the command of Ghataprabba left bank.

Seasonal bound water table fluctuation was cbserved.
And seasonal watersamples analysed in the study area, in
general, recorded higher saluble salts and SAR compared to
critical lirmits presciibed.
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Application of ground was alone significantly
decreased the infiltration rate, water stable aggregates, soil
available nitrogen and phosphorus and increased the bulk
density, EC, soil K, Mg, Na, CI, HCO,, So,, ESP and SAR |
when comapared to only canal water application. Conjunctive
use of canal ground water 4 CW . 2 GW and 5 CW : 1GW
under direct mode and 1 CW: 1 GWand 2 CW: 1 GWunder
cyelic mode were found statistically on par with that of the
treatment raceiving only canat water. Uptake of N, P and K by
bath grain and straw of wheat was significantly higher in
treatment receiving 5 CW @ 1 GW and 4 CW : 2 GW (direct
mede) and 1 CW ; 1 GW and 2 CW : t GW (cycllic mode)
mode of irrigalions which was statistically on par with treatment
receiving only canal water. Highest grain yieks (28 80 and 25.58
g/ha at Arabhavi and Kallolli, respectively) and straw yiekd

55%



-

Kamataka Journal of Agricultural Sciences

{36.23 and 31.42 o/ha at Arabhavi and Kallolli, respectively)
were obtained from treatment received only cana) water.
Treatments suchas SCW: 1 GW, 4 CW: 2GW, 1CW: 1

GW and 2 CW : 1 GW were on par with treatment receiving
onfy canal water in increasing grain and straw yiekd,

Effact of Conjunctive use of Underground and Surface Water on Soil Properties, Nutrient uptake and Yield of
Wheat in Ghataprabha Command Area

SANATHKUMAR T. HUNDEKAR

An investigation was undertaken o study the seasonal
underground water quality and water table fluctuations in
Raibag and Chikcdi taluks (Belgaum district) of Ghataprabha
command. Further during rabi seasons of 1995.96 and 1896
97, field experiments were carriedout in a farmers fiald at
Alaknur village{Raibag taluk} to study the various modes of
conjunctive use of underground and canal waters on soil prop-
erties, growth and yield of wheat.

The analysis of underground waters revealed a shift
from high salt concentration in summer to tower levels in
rainy season. Winter samples exhibiting intermediate prop-
erties. Majority of the samples regardiess of season, belonged
to C351 and C352 classes.

Among the twelve irrigation treatments adopted,
namely T1 to T5 (one to five canal irrigations followed by
groundwater supplementation)Té (canal water alone), T7
{groundwater alone} and T8 te T12 (¢yclic medes of canal

AGRICULTURAL MICROBIOLOGY
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and groundwater usage). 77 exerted deletenous effects on
s0il physical properties besides increasing in soil p* and elec-
trical conductivity and reduction in avilability of primary nutri-
ents, and yield parameters. On the contrary, T6 was the best
of the treatments in respect of both soil properties and crop
growth and yield.

The treatments in receipt of four or five canal water
irrigations followed by groundwater supplementation (T4 and
T5) under direct mode and those with the use of these two
waters at the ratios of 1:1 or 2:1 under cyclic pattern of con-
junctive usage, however, were found to be statistically not
differing from the best of the treatments(T8). With respeci to
germination on the other hand, initial irrigation with
groundwater was found harmful. Thus, it is concluded frorm
the investigations that the conjunctive patterm in the manner
ag said above can be adopted without much hamful effect
on soit preperties and yield of wheat during the periods of
canatwaler shortages.

Performance of Arbuscular Mycorrhizal Fungi in Chilli (Capsicum annum L.) and
Tomato (Lycopersicon esculenturm Mill.)

SRIHARI P. CHANDRAGHATGI

The efficiency of different arbuscular mycorrhizal (AM)
fungiviz., Glomus fasciculatum, G. macrocarpum, Gigaspora
margarita, Acaulospora laevis and Sclerocyshis dussii was
tested for chill var. Byadagi and tomato var. L-15 underblack
clayey and red sandy loam soils. Giomus macrocarpurm and
G. fasciculatumwas found to be efficient inocula for chitli and
tomato respectively in improving various parameters recarded
under both the soil types.

Further, pat and fields trials were conducted to know
the optimum dose of the efficient AM inocula. The results of
pot trials revealed 50 g and 60 g per 30 kg to be optimum
dose of inocula of efficient AM fungi in black clayey and red
sandy loam soils while 2 kg inoculum per one m? nursery bed
was found to be optimum for fiels application in both the crops.

In the subsequent Irials the extent of P savings was
studied by inocuiating the efficient AM fungus at the optimum
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dose. n the pot experiment savings of 25 per cent
recommended dose (PRD) of PO, was abserved whila results
of fieid trials indicated that, 20 PRD of P,Q, can be saved in
both the crops in red sandy loam, while in black clayey sails
the savings were 20 PRD and 40 PRD of P,0, for chilli and
tomato respectively.

Further, induction of difense related enzymes was
observed in the mycorrhizal tomato roots at higher P
concenltration suggesting their possible role in inhibiting
mycorrhizal development. The shelf life of all the above
mentioned AM inocuia was studied at4°C, room temperature
(23-37°C} and at 45°C. The shelf fife of the all the inocula
was found to be 10 ronths at 4°C amd at room temperature.
While at 45°C it was three months for all the inocula except
for 5. dussif for which the sheff life was four months at 45°C.
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Screening and Performance of Efficiant VA Mycorrhizal Fungi for Tree Specias Suitabls For Agroforestry

S.B. GURUMURTHY 1997

A survey work was conducted to isolate the
predorminant spore types from the rhizosphere soil of five
major tropical tree species viz . teak, silveroak, casuarina,
shisham and tamarind. Afler isolation of predominant local
isolates of VAM fungi from each tree species, they were mass
mutiplied in rhodes grass using sterilized sand:soil {1:1) mix.

Two predominant locatisolates and four standard VAM
fungi were used for sereening and selection of efficent VAM
fungi for all the five tree species. The results of this trial clearly
brought out that the efficient VAM fungus for inoculating at
nursery level is Sclerocystis dussii for teak, Gigaspora
margarita for sitveroak and tamarind, and Gilomus
fasciculatum for casuarina and shisham.

After selection of efficient VAM fungi for each tree
species, the second expenment was carried ocut to determine
the optimum P-dose using different leve's of phosphorus
(0,50,75 and 100 kg P.0O, per hectare as single

CROP PHYSIOLOGY
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superphosphate). The results clearly indicated that the
optimum levet of phosphorus was 75 kg P,0, per hectare for
teak and silveroak, 50kg P, per hectare for casuarina,
shisham and tamarind which can be used to hamess maximum
benefits from inoculations with respective efficient VAM fungi.

After knowing efficient VAM fungi and optimum leve!
of P-dose for each tree species in the previous trails, the third
set of experiment was carried out to study the effect of dual
inoculation of efficient VAM fungi and P-solubilizer,
Pseudomonas striata using two forms of phosphorus [Rock
phosphate (RP) and single supemphosphate (SSP)). The
results of this study clearly brought that dual inoculation of
efficient VAM fungi and P-solubilizer 10 be supenor in nproving
growth, nutrition and dry matter production of all the five tree
species. Among two forms of P, rock phosphate was found to
be superior in impraving growth, nutrition and dry matter
production of all the five tree spacies.

Physiological Basis of Variation in Productivity Potential of Chilli {Capsicum annuum L.) Genotypes

C.M.NAWALAGATT 1958

Field experiments were conducted at the college of
Agriculture Famn, University of Agriculturat Sciences, Dhanwad
during khanf 1990 and 1981 to findout the physialogical basis
of variation in the productivity potential and the biochemical
basis of murda sundrome complex in faur varieties, six lines
and two hybrids of chilli, Results revealed that, the morpho-
physiclogical traits differed significantly among the lines,
vaneties and hybrids, with hybrids recording significantly
higher dry weight of leaf, stem, reproductive parts and TDM
and having significant positive comelation with yield and yielks
components. Similarly, the growth parameters viz., AGR,
CGR, NAR, 5LW, LWR, LAR, LAD and BMD also differed
significantly among lines varieties and hybrids and had
singnificant positive corelation with yield and yield components
axcept NAR, LWR and LAR.

Fruit yield, number of fruits per plant, percent fruit set,
Hi, fruit girth, 100-fruit weight, numiber of seeds perfruit, 1000-
seed weight indicated significant differences among the
genotypes. The fruit yield and the yield components were

Major Adviscr: DR. M.B.CHETTI

significantly higher in hybrids as compared to lines and
varieties. The dry fruit yield was found to have significant
negalive correlation with plant height, days to 50 per cent
flawering and stalk length. The capsaicin content and total
colouring matter were sigrificantly higherin vaneties. Whareas,
the ascorbic acid and oleoresin contents were significantly
higherin hybrids.

The influence of murda syndrome complex resulted in
a significant decrease of chigrophyl, lotal sugars, total phencls
and fruit yield in all the varieties, lines and hybrids, but the
extent of reduction was more in hybrids and lesg in GPC-69,
GPC-80 among lines, andJwala among the varieties. It is thus
infersed from the present study that, the dry weight of
reproductive parts. LAD, SLWAGR, CGR, HI, number of fruits
per pfant, 100-fruit weight, number of seeds per fruit, 1000-
seed weight, percent fruit set and fruit girth are impartant growth
and yield parameters for enhancing productivity potential in
chilli.
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GENETICS AND PLANT BREEDING

Histological Basis of Genatic Male Sterility and Its Utilization in Hybrid Developrent in Diploid Cottons

8. T. KAJJIDONI

An investigation was carried out to study the
histological basis of male sterility in two genetic male sterile
lines of G. arboreum L. (DS-5 and GAKA-423) and their use
in exploitation of helerosis at intra and interspecific {G.
arboreum L. x G. herbaceum L.) levels in desi cotton.

A detaiked comparitive study on histological features

_ of anther development in two GMS and their fertile counter

part lines revealed that, the process of microsporogenesis was

normal with regular mesosis until the formation of microspores.

Abnormality was noticed during further development of

microspores at the time of pollen grain forrnation in both the
GMS lines.

The heterozygous condiiton of GMS based hybrids
of G. arboreurn L. had enhancing effect on seed cotion yield
and reducing effect on ginning out turm per cent compared to
conventianal hybrids. Similarly among the interspeicific
crosses, the heterozygous condition of male sterility character
had enhancing effect on anther number, leaf length and
reducing effect on ginning out turn per cent.

Among cresses of G. arboreum L, the GMS hybrids
exhibited better average heterosis than conventional hybrids.
Four GMS based hybrids viz., DS-5 x 30802, DS-5x8-Desh,
DS-5xNo.2708 and DS-5x No.2631 were the most promising
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hybrids in respect of seed cotton yield. Among interspecific
crosses, there was ng significant difference for seed cotton
yield between GMS based and conventional hybrids.
Interspecific hybrids exhibited high average heterosis (33.68
and 34.08%) for seed cotton yield and number of bolls per
plant {29.95 and 34.08%) than intraspecific hybrids involving
G. arboreurn L. in GMS and conventional cross combinations.
Three interspecific cross viz., 0S-5x SM-88, DS-5 x Kumpta
and DS-5 x Jayadhar exhibited consistently significant better
parent heterosis in both GMS based and conventional cross
combinations.

The combining ability anatysis of 5. arboreum L. and
interspecific crossas revealed predominance of SCA variance
for all the thirteen characters under the study both GMS and
conventional combinations. Importance of both the GCA ang
SCA variances was observed for seed cotton viekl, number of
bolls per plant, ginning outturn, lint index and halo length in
GMS based crosses of G. arboreum L. The same trend was
also observed in conventional crosses of G. arborgumn L.
except for knt index and halo length traits. Predominance of
both GC and SCA variances was observed for plant height,
number of monopodial branches, yield of seed cotton per plant,
boll weight and number of seeds perboll in interspecific GMS
based crosses. A simitar trend was also observed for days to
50 per cent flowering, seed cotton yield per plant, number of
bolls per piant and lintindex in conventiona crosses.

Genetics of Fruit Yield, Yield Components and Reaction to Major Biotic Stresses in Chilli
{Capsicum annuumL.)

NANDEESH V. HIREMATH

An investigation on chilli {Capsicum annuum L.) was
undertaken at the Botany Garden, University of Agricultural
Sciences, Dharwad during 1994-96 with twa experiments viz.,
42F s from 7x7 diallel to estimate combining abilities and
residual heterosis {Expt 1) and 75 diverse germplasm from
Kamataka, Anchra Pradesh, Tamil Nadu, Uttar Pradesh and
Wietnam to work cut the variability, heritability. aenetic advance
comelation and path anatysis (Expt 2) of metric traits including
fruit yield and 5 major and fruit horer. The significant differences
due to genotypes for all characters in both the experiments
indicated the suitability of material for the present study.

The combining ability analysis revealed that Byadgi
dabbi, Lokur and Puri red parents were found as good general
combiners for most of the traits. The Lokur X puri red (6x7)
cross was identified as the most promising cross to obtain
elite progenies for vegetable purpose with high yield and
multipte resistance to zll major biotic stresses. The superiority
of 6x7 cross is attnbuted to high gea effects of both parents,
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non-significant sca effects, negligible reciprocal cross
differences and high per se performarnce along with significant
residual heterosis of 123.61, 93.85 and 37.26 percent for fruit
number, fruit yiekiplant and plot, respectively over Byadgi kaddi
as standard chack, In addition, Byadgi kaddi x Puri red (3x7,
Sankeshwas x Puri red (4x7) and Button xPuri red {5x7
crosses had the potential to provide good base material for
future breeding programmers.

The germplasm evaluation indicated that majority of
fruit trails and yield components recorded high BCV and
heriability than plant growth traits. High GCV heritability
coupled with high genetic advance were recorded for number
of fruitsfplant, fruit yield/ptant, fruit related traits like length,
volume, surface area. Among biotic stresses, high GCV
moderate heritability and genetic advance were recorded for
fruil not followed by murda compiex, mosaic disease and fruit
borer. The number of fruits/plant average fruit weight and fruit
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traits {length, diameter, volume and surface area) showed  waight. Therefore, the future chilli breeding programmes
significant correlation armong themselves and with fruityield/  should include fruit length, number of fruits/plant and average
plant. But murda complex, mosaic disease and fruit borer  fruitweight in formulating the selection criteria as they reconded
exhibited negative assaciation with fruit number and fruit  high GCV, heritability, genetic advance < longwith significant
number exerted high direct effects followed by average fruit  positive corvelation and high direct effects on fruit yield/plant.

HORTICULTURE
Genetic Analysis and Economic Usage of Compound Inflorescence in Tomato )
GIRISHS. PATIL 1897 MAJOR ADVISOR : Dr. B. B. MADALAGERI
Four experiments were undertaken in tomato dUl’i!‘Ig Additive variance was higher thana the dominance

the year 1895-97 an characterization of compound  variance for seventeen of the nineteen characters indicating
inflorescence genotypes, inheritance of compound  Preponderance of additivity in these cases. For number of fruits
inficrescence (Ch, heterosis and combining ability, isotation  per plant and number of fruits per truss dorminance variance
of segregants suited 1o fresh market or processing, at the ~ Was higherthan additive variance thus evidencing the dominant
Coliege of Agricuiture, Dharwad. role of nan additivity.

Studies on characterization revealed that Cl of all five Qut of 28 hybrids, there were two significantly positive
genotypes had the basis structure of compound dichasium  heterotic hybrids namely SP 28-2-2 x CC-SF and SP 28-2.2 x
while, simple inflorescence (SI) genotypes had unbranched ~ CC-BF over mid parent/best parent and three L-15 x SP 28-2
monochasium. Further. two Cl phenotypes were observed for 2, SP 28-2-2 x CC-SF x CC-SF and SP 28-2-2 x CG-BF aver
flowering habits : terminai fiowering and non-teminal flowering.  commercial check-Punjab Chhuhara, worth of commercial
Characterizatiion of compound inflorescence vs. simple  explottation.
inflorescence indicated higher flower numberin Cl genotypes. . . )
Higher flawer number (166) in CC-NT was associated with When subjected F2 populatian for selection ta
non-terminal flowering habit. ’ processing requirements L-15 x CC-OF/96/13-8 and L-15x

SP 28-2-2 (96/14-7) were found worth while for commercial

Inheritance of basic structure of inflorescence was  eXploitalion (need to be developed into pure lines). But these
controfled by recessive epistasis (9:3:4 ratio of unbranched  require manual harvesting. However, suitability to mechanical
monachasium : compound monachasivm - compound  harvesting and having desirable processing traits paint out to
dichasium), type of inflorescnece by monogene (3.1 ratioof ~ SP 28-2-2x CC-BF/96/21/5 as a best segregaint. ARematively,
Si: Cl) and flowering habit alsc by monogene (3:1 ratio of  Suitability to fresh market indicated CC-SF x CC-BF/96/3-8
terminal flowering  non-terminal flowaring). ) as a best segregant worth of commercial exploitation.

Genetic Varibility and Genetics of Quantitative and Quality Characters in Green Chilli
(Capsicum annuum L) Genotypes

N. BASAVARAJA 1998 Major Advisor : DR. N.C.HULAMANL!

Studies on variability, path coefficient analysis, Heritability estimates were high for days ta 50 flowering
cormeiation, heterosis, combining ability and fruitbearing pattem  (88.9%), fruit length (B8.76%), seed weight (87.25%), fruit
were studied at the Agricultural Research Station, weight (86.76%}, pericarp weight (86.63%), plant height
Hanumanamatti, of University of Agricultural Sciences,  (83.28% and number of seeds per fruit (83.07%) indicating
Dharwad during Kharif 1993-94 and 1995, moderate to high response to selection for these attributes.

Eighty eight genotypes were tested for the range of Fruit yield per plant showed positive and significant
variahiiity and the results revealed significant differences for ~ genotypic association with stem haight, stem diamater,
allthe 17 characters studied. The phenatypic and genotypic  secondary branches per plant and plant spread. Genotypic
coafficient of variation were low for plant spread, pedicel length,  path analysis for green fniit yieki per plant revealed that number
days to 50 per cent flowering and stem diameter. Yield per  of seeds per fruit was the major component contributing for
Plant recorded low GCV(15.32%). Remaining characters  theyiek). it showed high direct effect (0.8564) and elso indirect

' showed moderate phenotypic and genotypic coefficient of  effect through pericatp weight and plant height.
variation.
The studies on combining ability and heterosis revealed
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precandarance of non additive gene action for most of the
characters as indicated by higher magnitude of SCA variance
han GCA variance. Crosses showing useful significant
heterosis over better parent for yield per plant were Sindhur x
SIC-10-166b, Sindhur x G-3, Sindhur x Bydagi and 90/MC-11
x SIC.10-166b.

The gverall assessment of gca effects of the parents

revealed that none of the parents was the best general

combinar for all characters. However, the female line Sindhur
was good general combiner for plant height, fruit length, fruit
weight and pericarp weight. Among the 12 male lines SIC-10-

AGRICULTURAL ECONOMICS

159 was good general combiner for plant height, number of
primary and secondary branches per plant and other fruit
characters. The parent SIC-10-166b had positive values of
gca effects far yield in addition to fruit weight and pericarp
weight. These parents would be of great pradlical utility in any
breeding programme in evalving high yielding varieties with
desirable characters for green chillies.

The study on fruit bearing pattern in chilli revealed that
early borne flowers in first flush had better setting oppartunity
than the flowers bome latter.

Performance of Canal Irrigation System In Tungabhadra Project - An Economic Analysis

L. B. HUGAR 1997

The performance of the canal imigation systemwas
evaluated at system level as well as at different regions (Head,
Middle and Tail) ofthe Left Bank Low Level Canal {LBLLC)
systemn during the year 1893-84. The estimated water budget
revealed that the supply of water resource was less than
{22.89%) it's demand in the command area as a whole as per
the existing area and water use level. The voilation of localised
cropping pattemn especially in paddy both in kharif {132.1 1%}
and rabifsummer season (entire area of 27 348 heclares)
coupled with higher levels of water use {27% 1o 34%) have
contributed for wide gap in supply and demand for water.
Further, the distribution of water was not only unequat over
the regions but also vaned from farmer to farmer. Similarly,
the reliability and timeliness of water supply was not ensured
especially at tail region. In the case of cost and productivity of
water, it was found profitable to invest in irrigation systems
since the net returns per unit of water suppty were at higher
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levels inspite of the increasing trend of cost on water
distribution. Though imigated water was found to be fairy stable
overthe years, it varied substantially at tail regions. The rise in
the depth of ground water table and increase in the extent of
salt affected soils may affect the stability in the irmgated area
in the coming years. The projections indicated that by 2047
A.D. the whole command area wouki be under water logding
with complete salt affected soils. The fee coliection
ner‘fﬂnﬂanne maintenance e_ﬁ_'gr_:nenwand pgrfnrm:nm aftha
existing organisational structure was cbserved to be poor. The
increase in the distance of lacation of farm and the number of
farmers intervening have resulted in decraase in the extend of
water supply at farm level. The tumn {vant) system of rotational
water distribution by ensuring fairty adequate supply of water
with moderate use of water and other inpuls, was found
superior over other systems.

Effect of Processing and Presarvation on b-Carotene Content of Selected Fruits and Vegetablas

A.5. SEEMA

The effect of processing and presarvation on b-
carotene content was studied in selected fruits and vegetables.
Preliminary survey results revealed that sun drying and pickling
were the common methods of preserving vegetables and fruits.
Open column chromatographic estimates of b-carotene (W
100g) centent revealed that carrot contaned highest
{14,918.66) followed by green leafy vegetables (1,545.33 -6,
832.64), fruits (2,569.21 - 3,437.14), capsicum {856.65) and
yarmn (820.76). Sulphited fruits, green leafy vegetables (GLV)
and capsicum retained higher amounts of b-carotene.
Blanched polyviny! chloride cup packed vegetables and fruits
recorded higher values for b-carotene as compared 10 low
density polythylene (LOPE) bag packed. Sulphited, shada dried
GLV racorded significantly high b-carotene content after
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processing and consistently during storage. Significant
reduction in b-carotene contnet of canned products was
noticead with advancement of storage peried (12 months). Brix
preservation resulted in better retention of b-carctene and
acceptabile products, Frozen storage of vegetables and fruits
resulted in 53.07 to 80.58 per cent loss of b-carotene content.
However, sulphiting of vegetables and fruits enhanced the
retention of b-carotene. Higher sensory scores were recorded
for blanched LDPE packed camrot, yam, sulphited LDPE
packed capsicum and papaya. The bcarotene values,
moisture content and rehydration ratio of GLV reduced with
increasing storage period. Blanched and sulphited GLV
showed lower moisture and higher rehydration ratio,
respectively during storage. Rehydrated Harvi, Pundi and Golli
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were highly acceptable even at 12 months of storage
irrespective of the drying method. Amang the processing
metheds, canning of carrat and mango and shade drying of
Honagone retained highest amont of b-carotene and were zlso

acceptable. Sulphiting of fruits and vegetables was
advantageous over blanching in retention of b-carotene.
Packing of fruits and vegetables in LDPE aided in better
retention of b-casotene as compared to PVG package.
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Integrated Nutrient Managemsnt in Rabi Maize (Zea mays L.) Under Irrigated Condition

T. MADEGOWDA

A field experimnt was carried out during raki season
of 1895-96 at Agricultural Research Station, Kalloli (Belgaum
district) on ¢lay soils to study the integrated nutrient
management in rabi maize under irrigated condition. The
experiment was laid out in factorial RBD with three repiications.
The treatments comnprised of three nitrogen levels (N, =150
kg N, N,=225kg N. N,=300 kg N ha™) and five organics (O =no
organics, 0,=12.5 t FYM, 0,=25.0t F¥Ym, O,=251¢
vermicampost and Q,=5.01 vermicompost ha"!).

The results indicated that application of 300 kg N
recorded significantly highest grain yield (66.34 g ha') and
yieid companents compared to 150 kg N which was on par
with 225 kg N. The growth components like plant height, leaf
area duration and total dry matter production per platn were
also higehr in 300 kg N application treatment. Similar trned
was observed in protein and nutrient content (NPK) alsa.
Application of FYM @ 25.0t ha" recorded significantly highest
grain yield (69.47 q ha'). The combined application of 300 kg
N and 25.0 t FYM recorded significantty highest grain yield
{71.89 ¢ ha). Yield reduction was observed due to combined
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replication of 300 kg N along with vermicompost either @ 2.5
or50tha’.

Significantly highest uptake of NPK by maize crop
was observed due to combined application of 300 kg N and
vermicompost @ & 0tha'. Avaiiable soil N was significantly
highest (363.11 kg ha'') due to combined application of 300
kg N and vermicompast @ 5.0tha". Application of 300 kg N
resutied in significant increase in avaitable phospharus content
of the 50il (48.67 kg ha''}, whereas, available potassium did
not differ significantly due to variation in nitrogen levels.
Application of vermicompost @ 5.0t ha! recorded significantly
highest available phosphorus and potassium content of the
soil (48 67 kg and 4B6.66 kg ha! respectively).

Apgplication of recommended dose of nitrogen (150
kg} recarded lowest cost of cultivation (Rs.5704 ha') and
highest B:C ratio (3.14). Significantly highest net returms were
realised with combined application of 225 kg N and 5.0t
vemicompaost ha' (Rs.22,337 ha'),

Effect of Post-Emergence Herbicides on Control of Weeds in Soybean (Glycine max (L.) Merril)

GADEPPAGOUDAR SOMANAGQOUDA

A fieid experiment was conducted at the Main
Research Station, University of Agricultural Sciences,
Dharwad during kharif season of 1996 to study the effect of
post-emergence herbicides on control of weeds in soybean
under rainfed conditions.

Weed population as well as dry weight of weeds were
significantly reduced at all the growth stages by weed control
treatments. Among the weed control tretamants, fenoxprop-
p-ethyt + lactofen (70+120) g a.i. per ha recorded significantty
lower weed dry weight (3.16 g/ha) and higher weed control
efficiency (81.19%) whereas, unweeded control noticed
significantly higher weed dry weight {16.78 g/ha) and lower
WCE. The reducad weed dry weight in weed control treatrnents
may be attributed to a lower number of weeds. Significantly
higher seed yield was recorded in weed free check (1800 kg/
ha) which was on par with fenoxprop-p-ethyH+actofen (70+120)
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ga.i. per ha {1600 kg/ha) whereas, unweeded control recorded *
the lowest seed yiekd 817 kg/ha).

Significantty higher yield components viz., number of
pods per plant, number of grains per plant, grain weight per
plant and test weight were recordec in weed free check which
were on par with fenoxprop-p-ethyl + lactofen (70+120) g a.i.
per ha whereas, unweeded control recorded the kowest yield
components. All the weed control treatments recorded
significanty higher nutrient uptake by the crop while, the uptake
by weeds was significantly lower in unweeded control. Uptake
of nutrients by crop was significantly lower in unweeed control,
while the nutrients removed by weeds was significantly higher.

From tha investigation, it could be inferred that post-
emergence application on fenoxprop-p-ethyl + lactofen
(70+120) g a.i, per ha is as efficient as weed free check in
control of weeds in saybean in the transitional areas.
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Weed Control in Coton {Gossypium hirsutum L.) in Black Soils of Northem Transitional Tract of Karnataka

S V. KELAGINAMANI

A field experiment was conducted at the Main
Research Station, University of Agricultural Sciences
Dharwad. during kharif season of 1996 to study the new
herbictde acetochior in comparison with other herbicides in
cotton on black seils. Weed population as well as dry weight
of weeds were significantly reduced at all the growth stages
by weed controt treatments. At harvest. amaong the weed control
treatments. fammer's practice recorded lowerweed dry weight
(4.93 g/ha) and higher weed control efficiency whereas,
unweeded check had significantly higher weed dry weight
(30.20 o/ha) andlower WCE. The reduced weed dry weightin
weed control tretaments may be attributed to lower number of
weeds.

Significantly higher seed cotlon yield was noticed in
weed free check (23.21 g/ha) which was on par with acetochior
@ 0.90{22.15g/ha} and 1.35 kg &.i./ha {21.95 g/ha), alachlor
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@ 2.00 and 2.50 kg a.i./ha and farmers's practice whilg,
unweeded check recorded the lowest seed cotton yiekd (6.60
gfha} Significantly higher yield components viz., number of
bolls per plant. mean boll weight. seed index, ginning
percentage, seed cotton yield per plant were recorded in weed
free which was closely followed by acetochlor @ 0.90 kg a.i/
ha whereas, unweeded check recorded the lowest yield
components. Seed cotton yield is posidively correlated with
yield components and negatively with weed index and weed
weight at harvest.

All the weed control treatments recorded significantly
higher nutrient uptake by the crop and lower uptake by weeds
while, unweaded chack recorded the highest nutrient uptake
by weeds and lowest by crop. From the investigation, it could
be inferred that pre-emargance application of acetochlar @
0.90 or 1.35 kg a.i/ha is the best to control the weeds in cotton
on black sqils.

Weed Management in Soybean (Gfycine max (L.) Merrill} in Black Soits of Northern Transitional
Tract of Karnataka

T.T. BANDIWADDAR

A field experiment was conducted on black soils at
the Main Research Station, University of Agricultural Sciences,
Dharwad, during kharif 1996 to study the weed rmanagement
practices in soybean under rainfed conditons. Observations
on weeds, crop growth, yield components, nitrogen,
phosphorus and potassium uptake by crop and weeds were
studied

Weed population as well as dry weight of weeds were
significantly reduced at all the growth stages by weed control
treatments. Cultural method of weed control consisting of two
intercultivations + twa hand weedings had the lowest weed
dry weight (8.18 kg/ha) and higher weed control efficiency
{91.26%). Among the herbicides reatments, alachior (2.0kg
a.i./ha} Iin pre-emergence had lower weed dry weight (10.18
kgfha} and higherweed control efficiency (86.45%) whereas,
inweedy check, the weed dry weight was 20.95 kgfha
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Significant yield reduction was observed due ta the
adverse effects of weeds on soybean. All weed ccntral
tretaments recorded significantly higher nitrogen, phosphorus
and potassium uptake by crop compared to weedy check. The
superior yield and yield comonents were recorded in weed
free check compared to all the treatments. The higher yield of
soybean was recorded in the treatment of two intercultivations
+ two hand weeding (30 + 45 DAS) (2026 66 kg/ha). Among
the herbicides, alachlor + two hand weedings (30 + 45 DAS)
(2026 66 kgia). Arnong the herbicides, alachlor {pre-em.) @
2.0 kg a.i./ha exhibited the maximum yield (1810 kg/na).

Based on the investigation, t can be inferred that two
intercuttivations + two hand weedings at 30 and 45 DAS can
be advocated for satisfactory weed control in soybean or
wherever manual weeding is not possible, application of
alachlor (2.0 kg a.i./ha) or pandimethrin (1.0 kg a.i./ha) could
be recommended for satisfactory weed control in soybean.

Integrated Nutrient Management in Sunflower (Helianthus annuus L.}

SURESH V. DODAMANI

A field experiment was conducted at the Agricultural
College fam Raichur durng rabifsummer 1536, under irmgated
condition, to study the effect of organic manures, biofertilizers
and inarganic fertilizers on the growth and yield of sunflower.
There were seventeen treatments with three replications laid
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out in randomised block design. The soil type was alfisol and
the genotype was CMS 234 B.

Better vegetative growth in terms of increased plant
height, leaf area and dry matter accurmulation were recorded
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with the application of phosphorus solubalising micro organism
(PSM)@ 375 g/ha + FYM @ 8 tha + 100% RDF. Yield
components Viz_, head diameter (13.46cm), number of seeds
per head (456 20) and thousand seed weight (54.81g) were
also higher in this treatment. This treatment recarded highest
seed yield of 1143 kg/ha and stalk yield of 1865 kg/ha with
higher oil content of 41.8 per cent. The yield increase in this
treatment was 2250 percent over the application of 100% RDF .
This was followed by PSM @ 375 g/ha+vermicopast@2tiha+
100% RDF {1084kg/ha).

The uptake of N.P and K was maximum {12529 N,

48.56 P and 109 16 K kg/ha) in the treatment receiving PSM
@ 375g/ha + vermicompost @ 2tha+100% RDF. Maximum
netreturn {Rs. 530&/ha) was obtained in the treatment receiving
PSM® 375 gha+FYM @ 8tha+100%RDF. This was followed
by PSM @ 375 g/iha+100% RDF (Rs 4822}, PSM 375 o/
ha+75% RDF (Rs. 4711) compared to 100% RDF (Rs 4770).

Application of PSM and FYM with 50 percent RDF
produced on per yield as compared fo application of 100
percent RDF. The results indicate that 50 percent of chemical
fertilizer could be saved by using PSM and FYM without
significant reduction in the seed yield.

Studies on Integrated Nutrient Management in Summer Groundnut {Arachis hypogaea L)

BASAVANAGOWDA S PATIL

A field experiment was conducted on red sandy loam
soils, atthe College of Agriculture, Raichur, during summer
season of 1997 to study the effect of integrated nutrient
management in summer groundnul, The experiment was
ladout in & randormised block design with 16 treatments and
replicated three times. The maximum pod yield (30.04 gMa)
and haulm yield (36.09 g/ha) was recorded in treatment
receiving vermicampost 2.5 tha+fly ash 30 tha + RDF and
lowest pod yield of 20 66g/ha was recorded in RDF alone
treatment.

Amang different treatments, higher ail content (48 81%)
was recorded in treatment receiving vermicompost 2.5 t/
ha+sulphur 40 kg/ha+RDF, while the highest oit yield (10.83
afha) was observed in vermicompost 2.5 ttha+fty ash 30/
ha+RDOF treatment. Whereas, freatment receiving RDF alone
recorded the lowest oil content (45 53%) and oil yieid (6.40 g/
ha) respectively. Maximum uptake of NP K,S and Zn (215.81,
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22.08, 130.14, 30.84 and .198 Kgrha, respactively) was
recorded in ireatment receiving vermicompost 2.5 tha + fiy
ash 30 tUha + RDF while, RDF treatment recorded the lowest
uptake of N.P.K.S and Zn {11977, 11.21, 61 47,17.22 and
0.097 kgtha, respectively). The freatment receiving
vermicompost 2.5t/Ma + fiy ash 30 Yha+RDF recorded highest
cost of cultivation (Rs. 17,084) while, RDF and fiy ash 30 ¢/
ha+RDF treatrments recorded the lowest cost of cultivation
{Rs 9,112 and Rs. 10,922, respectively). The maximum net
returns were obtained from treatments receiving FYM 10 ¢/
ha+ fly ash 20t/ha+RDF followed by green leaf manure 5 t/
ha+fly ash 30 tha+ROF (Rs. 38,036 and 36,252, respectively),
The treatments receiving FYM 10t/ha + fiy ash 30 tha + RDF,
vermicompost 2.5 thha + fly ash 30 tha+RDF and green leat
manure $ Yha + fiy ash 30 tha+ RDF, respectively gave 36,35
and 28 percent additional income over RDF.

Response of Wheat Varieties to Integrated Nutrient Management in Saline Solls of Tungabhardra Project Area

0.A. BIRADAR

An investigation to study the response of wheat varieties
to integrated nutrient management in saline soils was
conducted dunng rabi 1996-97 at Agricultural Research
Station, Gangavati, with two wheat varieties KRL 1-4 and
DWR-162, twa forms of organic sources (FYM @ 10Mg/ha,
green manure (Dhaincha) @ 12.5Mg/ha and a control) and
four levels of ferilizers (100 Kg N + 75 ha). The treatments
were laidout in a split-split plot design replicated three times.

The improved salt resistant variety KRL 1-4 recorded
significantly higher grain yield (2663.69 Kg/ha) over DWR-
162 (2050.03 Kg/ha). The KRL 1-4 produced 23 .04% higher
yield over DWR-162 in sl affected soil. The higher yield with
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KRL 1-4 was the consaquence of higher number of effective
tilers/m row length, higher dry matter accumulation in earhead,
1000 grain weight, harvest index, higher stomatal conductance
and nutrient uptake. All these paramelers were positively
correlaled with yield. Straw yield was higher in DAWR-162 than
KRL 1-4.

Significant response of the applied erganic and
inorganic sources of nuitrients was observed. Application of
FYM and green manure (Dhaincha) recorded 23.01% and 11.7
% higher grain yield over conirol, respectively. Reduced soit
P, ECe and increased available N,P and orgami¢ carbon
content in soil was the result of addition of organic manures.
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