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SERUM GLUTAMIC PYRUIV

GLUTAMIC OXALOACET]
FRESHWATER CATFISH,

EXPERIMENTAL PROC A

Shashi Ruhnln,.ﬂu.lil-‘nndty‘ and ALK, Khare
Depariment of Zoology, Meerus Co
“Central Institute of Freshwater A

ABSTRACT

Serum glutamic PYruvaie transaminase
(SGPT) level of control Clarias batrachus flye.
fuated between 1.2840.26 and 1.9640,12 ugl
while that of serum glutamic oxaloaceic tran-
saminase (SGOT) level ranged hetween
1.28£0.27 and 1.8040,23 RE/l. Experimental
Procamallanus infection induced a significant in-
crease in the level of both the enzymes of the
catfish on day 15, 30 and 60. The SGPT values
of the infected catfish were 2,69:+0.37, 2.46.40. 18,
1754061 and 4,080,485 pg, respectively on day
15, 30, 45 and 60 whereas SGOT values were
2.45+0.10, 2.93+0.32, 1.3440,15 and 2.17+0.15
ug/l, respectively on the corresponding days, The
observed increase in level of both the ENTYmes
may probably be due to the damage to various

fissues and/or release of toxing (endotoxins/exo-
toxins) by the nematode parasites harbouring in-
testine of the catfish.

Key words : Pracamallanus infection, SGPT.
SGOT, Clarias batrachus,

The usefulness of fishes as acheap sousce of
enirmal protein in the diet has been emphasized during
the recent years (Pandian, 2001, Anon, 2008},
Procamalianus are the common nematode parasites
inhabiting stomach and intestine of a number of fishes
(Moravee er al,, 1993; Chandra, 1994; Chandra and
Modak, 1995; Martens and Moens, 1995;
Bijukumar, 1996; Roberts, 2001; Gonzalez-Solis e
al., 2002), Heavy infestations of Procamallans have
been recorded in Hereropneustes fossilis and Clarias
batrachus (Furtado and Low, 1973; Bashirullsh and

ATE TRANSAMINASE AND SERUM
CTRANSAMINASE LEVELS OF THE

CLARIAS BATRACHUS, INDUCED BY
MALLANUS INFECTION.

Wege, Meerut-230001, India
quaculture, Bhubaneswar-751002. India

Hafizuddin, 1974; Sinka, 1988 Zaman and Leong,
1988, Chandra, 1994). Though life-history, distribu-
tion and parasitic infection of Procamallanus have
been described by several workers, alterations in the
various biechemical parameters of fish dueto the gas-
trointestinal parasitic infestations has net yet been
clearly defined (Roberts, 2004} Therefore, an attempt
has been made to record the effects of experimental
Procamallanus infection on secum glutamaic pyTu-
vate iransaminase (SGPT) and serum glatamic ox-
aloacetic transaminase (SGOT) levels of the commer-
cially important freshwater catfish, Clarias batrachus,

MATERIALS AND METHODS

The adult catfish, Clarias batrachus (both
sexes; average body weight B8, 645 84 Srused inthe
present study were procured from local feshwater
ponds as well as markets of Meerut and adjoining
districts of western Uttar Fradesh, India, They were
acclimatized to the kaboratory eonditions for aweek
before initiating the experiment. The females
Procamallamus, collected from the longituding]ly et
intestine of the catfish, wers keptinwatch glass filled
with saline solution for natural egg laying at 24-2790
Theeggs were keptin Lock-Lewis solution for healthy
embryonation. The solution was changed periodically
from the watch glass and .1% of formalin added to
the culture medium to protect the egas from Fanpal
contamination. Only one dose of 500 embryonated
£ggs was piven for induced infection (De and Maity,
2000}, For biochemical estimation, blood samples
were taken from the caidal vein and centrifuged at
300 rpm. The sera were separated for the estima.
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i o serum ghitama: pyruvate transaminase (SGPT;

alsn known as aspartale aminctransferase, AST) and
serum glutanic oxaloacetic transaminase (SGOYT, alzo
knowr as alanine aminotransferasae, ALT) using stan-
dard kits. The data were evaluzted for statistical sig-
nificance between the control and experimental
proups using Students 't test.

RESULTSAND DISCUSSION

Responses of serum glutamaie pyruvate tran-
syminase {SGPT) and and serum glutamic oxaloace-
tic transaminase (SGOT) of Clarias batrachus 10
the experimental Procamallanus infection has becn
cummarized in Table 1, 2. The SGPT level of contrel
catfish were found to be 1.28+0.26, 1.300.05,
1.50+0,07 and 1.96+0.12 ugl, respectively on day
5, 30, 45 and 60 whereas values of the infected fizh
were 2.69+0,37, 2.46+0 18, 1.75+0.61and
4.08+0.48 pg/l, respectively on the corresponding
days (Table 1), The SGOT level of control Clarias
hatrachus were 1.80£0.23, 1.28£0,27, 1.79+:0.47
and 1.49+0.21 pg/l, respectively on day 135, 30, 45
and 600 while the respective values of Catfish infected
with Procamallanus were 24530,10, 2.93+0.32,

——

1.3420,15 end 2.17+0.15 ug/l on the g :
days (Table 2).

Serum glutamic pyruvale transami

serum glutamic oxaloacetic w;ﬁﬁ?&? and |
the enzymes that are normally present in iy, s
cells, kidney, muscle and pancreas angd mm':;dhum
blood circulation when there organs are perin dh“n
aged, [n present study, significant increaga i SG;.'?
and SGOT levels were observed in Clariag Batresctg
due to expenmental Procamallomus infection og dgy ®
15, 30 and 60. Elevation of both the crzymes .
also been recorded in animals infected with helming,
parasites, Gray (1963) reported increased SGPT
levels in the cattle and sheep infected with Tiypang
soma vivax, Adah ef al. (1992) alse observed in
crease in level of both the transaminases in goats ex
perimentally infected with Trypanosoma congolense
Taiwo ef &, (2003) reported increase in the SGPT
level in sheep infected with T, congolense and
T bruced,

In fish, Joshi (197%) recorded biochemical changes
in the liver and blood of Rita rira infected with
Opisthorchis pedicellata. Zsigmond et al. (2002)
observed increase in the activity of transaminases

frespanding

Table 1 : Effect of Procamallames infection on serum SGPT (pg/T) of Clarias batrachus.

15 days 30 days 45 days 60 days
Control 1.28+0.26 1.30=0:05 1.59£0.07 1.960.12
Infection | 2.69+0.37* 2,46 £0.18* 1.7540.61 4.08=0.48*

Values are mean £ 3.E. of 5 specimens. *Significant response P<0.001,

Table 2 : Effect of Procamallanus infection on serum SGOT (g} of Clarias batrachus.

15 days 30 days 45 days 60 days
Control 1.80x0.23 1.2820.27 L79+0.47 1.4%+0.21
Infeﬁu‘_un- 2.4520.10%* 2.93+0,31%* 1.340.15 2.1720.15*

Values are m;anﬂ':SE.nfﬁap&im. Sig:ﬁﬁcmﬂrespuns:s:*lﬂ <001, **P=0.001,

—#
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(RGOT und SGPT) in Infocted fish suggesting the
pathalogical processes indwced by penstrating cer
earine, The observed elevation in SGPT and SGOT
tevals of Clariay batrachur due to Procamallamis
infiection may probably be due to the tissue break
down (neerosis) and [nflammation in the host,
particularly of liver, heart, muscle, intestine and
kidney a8 varylng degress of degenerative changes
were noticed in liver, kidney and Intestine of the
catfish at diiferent time intervals due to the nematode
infection (Ruheln e ol , 2006, 2007, b). Another
possibility of the increase in the serum enzyme levels
of Clarias batrachus caused by Procamallanus
infection might be due to the various toxic substances
{exoloxins’endotoxing) secreted/excreted by the

parasites harbouring intestine of the host

(Roberts, 20013,
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VARIATION IN SOIL ENZYME ACTIVITIES AND MICROBIAL BIO-
MASS CONTENT AT VARIOUS ALTIT UDES IN BUFFER ZONE OF
NANDA DEVI BIOSPHERF, RESERVE.

Sanjeev Kumar Singh and Dhananjai Singh’

Environment Management Instinte aof Technology and Science Mahan Nagar Ghaztabad

“Department of Agronomy PG College Ghazipur

ABSTRACT
; The present study aims to analysis the
variations in soil quality atvarious altitudes with
emphasis on its physiochemical properties and
!nitrﬂhi:ll characteristics determining soil fertil-
Iy status thus supporting plant and animal
biodiversity in Nanda Devi Biosphere Reserve
(NDBR) India. The experimental results re-
vealed that physico-chemical characteristics
(viz, moisture content, organic carbon, availahle
nitrogen, phosphorus and potassium) of soil were
maximum in high altitude alpine meadows and
minimum in bottom pine forest, The microbial
analysis measured in ferms of total viable count
(TVC) exhibited altitudinal variation being maxi-
mum population of bacteria followed by fungi and
actinomycetes. The soil microbial population was
positively correlated with soil respiration, dehy-
drogenase activity, acid phosphatase and micro-
bial blomass, which exhibited uneven trend with
altitud¢. Soil from high altitude alpine meadow
showed highest microbial count and enzyme ac-
tivities whilst bottom pine forest showed lowest
microbial count and enzyme activities. Similar
trends were also observed for microbial biom-
ass carbon and microbial biomass nitrogen as
well, This study has clearly proved that varia-
tion exists in the enzyme activities and micro-
hial biomass carbon at varying altitude within
buffer zone of Nanda Devi Biosphere Reserve.
Key words : Altitude, microblal population, en-
zyme activities and soil respiration.
Soil microorganisms catalyae soil organic
matter transformation and are also perse the labile
constiteent of the orgenic mater. These microbes are

the living agent for transformation of both added and
native organic matter that act as & labile reservoir of
avatlable ™, P, and K for plamts (Jenkinson and Ladd,
1981}, Soil microbial biomass encompassing bacte-
ria, fungi and ather microbes are the major organisms
responsible for nutrient cycling and for controlling the
amount of nutrient available to plants, Soil micrabial
biomass is a source and sink of nutrients and any
change in the microbial biomass can be used w pre-
dict the effects ofecosystem perturhation (Hernot and
Robertsom, 1994). Estiration of microbial coumt and
biomass are essential to gain a better understanding
of the soil productivity,

The assay of the functional soil enzymes will
giveanaccuraie estimaie of the biological activity of
the soil, Among the various soil enzymes the dehy-
dropgenase and the phosphates are useful indicators
of the biological activity due to their multifirious roles
in the soil, The dehydrogenase activity would be an
ideal parameter to measure the biological activity of
soil and serves as an index of the soil health quality
(Pascug| et al., 1999}, Posphates are & group of en-
zymes that are involved in the phosphorous
trasformation in the soil, The two broad classes of
Phasphates viz. eeid and alkaline phosphates are ac-
tive inthe acid and alkaline ranpes respectively, While
only the s0il microbes contribute to the acid phos-
phate activity (Dick et.al 2000).

Inbuffer zone of NDBR lines decomposition
]:Ih:q.l' very impartant role in organic matter contant of
soul (Singh 2003 ). Various studies have been con-
ducted on the pine needie decomposition in the forest
floor(kurzet.al 2000;Parfitt and Newmsn 2000) and
prasses decomposition in elpine meadows (Singh and
Rai 2005} but the role of the altitudinal variation on
the decomposition partem and soil biological activity
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still remains unchear. Honoe the papér mims the siudy
the altinadingl varation in the soil enzyrmes activity and
microhial hiomnss at various eltinudes in buffer zone
of NDBR.

MATERIALS AND METHODS

The expenmental sites chosen for stedy was
buffer zone of MNanda Devi Biosphere of distnct
Pithoragarh in Central Himalaya (30°20" to 30% 1N
and 740" to BO'E) of India. Three sites (Alpine
meadows, Top pine forest and bottom pine forest) at
different altitudes were selected for present study

Details of study site was givenin Table 1.
The soil samples collected in May 2003 and 2004 in

air tight polythene bags from each study plets in the
two layersi.¢.. surface (0-10cm) and substrface (10-
20 cm) were brought to the Isboratory and stored at
4°C wntil used for analysis. The soil was handpicked
to-remove lirge pieces of plant materials and sieved
through a 2 mm mesh screen. Soil moisture was de-
termined pravimednically by oven-drying 10 g fresh
soil for 24 h at 105°C. pH was determined by an
electric digitnl pH meter. Soil orpanic carbon and avail-
able nitrogen were determined; using rapid titration
and micro Kjeldhal digestion and distillation proce-
dures in air-dried and finally ground soil samples fol-
lowing Anderson and Ingram (1993). Available phos-
phorus was analyzed by Bray and Kurtz method
{Bary and Kurtz, 1945) and potazsium by flame
photometenic methods, All soil microbial analyses
were performed by using dilution plate technique
{Seeley el 1991}, where Mutrient Agar media was
used for bacteria, Potato Dextrose Agar for fungi and
Starch Casein Agar medium for actinomycetes. Soil
mﬁmﬁmmmﬂbya!kaﬁabmrpﬂmmﬂmd
(Singh and Gupts, 1977). Dehtydrogenase activity was
determined according to the modified method of
Casida {1977) whilst, phosphatase ctivity was ana-
lyzed by the procedure of Tabatabai and Bremner
(1969). Microbial biomass carbon (MBC) using the
ch_tufnfhrnrfum'tgatiun'Incul:iaﬁdn technique of
Jenkinsen and Powson (1976), whilst Microbial bio-
mass nitrogen by Brooks et al, (1985). As the data
did not vary much due o year, fora given parameter

g

et of Matuend Resparce and Devrefopmrest

the same was pooled and represented as ma,

RESULTS
[ generml, the values of soil charcterdstics TR g
mum in high altitede alpine meadow, fllowad by e
pine forest and battom pine forest, P4 WS Mgl
(6.4} in subsurface layer soil of bottem pine fﬁ::l
and minimum (5.8} in surface lyer of alpine
zoil. The value ﬂfﬂ]ﬂjs-tl:m, Clt'gﬂ.'l'l.i.ﬂ.'- carbon and il
ahle nitrogen were minimum in sub sorface Jaye, o
bostom pine forest soil and maximum in surface |y
of high altitude of alpine meadow soil. Availahj. 5]
phosphorus was maximum (12.9Kgh) in algi,
meadow soil and minimum (9.2 Kg/h)in bottom pip
forest subsurface soil, The Similar trend wag Ol
for potassium as well (Table 2).

Microbial population, soil respiration and en.
zyme activities of all the three sites are presented i
Table 3, The changes are observed in the total aup,.
ber of bacteria, fungi and actinomycetes, Overal|
maxitnum microbial population was recorded in a)-
pine meadow soil followed by top pine forest ang
bottomm pire ferest. The subsurface layer of soil showed
low number of microbial population in COMprison i
the surface [ayer. The trend of microbial populstion in
studied meadows were: Bacteria> Fungi >acting-
myceies.,
Suil respiration did not vary significantly besween high
altitude alpine meadow and top pine forest forest,
whereas it is significantly decreased in bottom pine
forest{ Table 3). Among the study sites, maximum{i.73
Mg CD: g dm/day) rate of sail respiration was ¢b-
served in high altitude alpine meadow soil. Seil of al-
pine meadow exhibited maximum (83,7 g TPFe’!
dm 16h") dehydrogenase activity and minimum {37.2
ug TPFg" dm 16h') was recorded in bottom pine
forest. Similar trend was obtained in phosphate {in-
cluding acid and alkaline) activity as well.

Significant changes were observed in micro-
bial biomass carbon and nitrogen in all the three stud-
ied sites. Maximum microbial biomass carbon and ni
trogen (503,44 65.1 pg'g ) were obtained in alpint

meadow and minimum (150,3 & 39,1 pug/g) in bt

tom pine forest, Microbial biomass carbon and it
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genwets more insurface Jayer than subsurfoce luyer
of the seil,

DISCUSSION

Reduction in orginic carbon, aveilable nitno-
gen and phosphorus in the bottom pine forest soil is
probably due to decreased decompesition of soil or-
ganic matter cawsed by soil disturbance including ero-
sion of top layer (Mye and Greenland, 1964). Sail
pH and moisture content increased with depth that
supports the earlier observation of Sanchez ef al.,
(1999, Young {1996) suggesied that due to increased
activity of microbes, most of the litier get decompaosed
into simple organic matier and tus increase the of-
ganic carbon, available N & P of the soil. Further,
reduced organic carhon, nvailable nitrogen and phos-
phorus with depth might have resulted in smaller mi-
crobial population in subsurface layer {Cheshire ard
Griffiths, 1999). Camphell and Biederbeck (1982)
also report the sharp reduction in micrebial popula-
tions with depth, This is probably due o eombined
effect of decreased amount of organic substrate and
insufficient acration especially inthe grassland and
forest. witich often expericnces rampling, wood cut-
fing, locping but no ploughing. Myrold {1987) reported
that soil respiration was directly related to soil T
bial population and plant roois. Therefore decrease
microbial population in bottom pine forest sail might
have resulted it reduced soil respiration.

Dehvdrogenase activity wis more or lessin
sccordance with the pattern of bacterial and fungal
W@ﬂcﬂmﬂsﬁkm‘gm@@rﬂmhﬂ];ﬁn:mﬂuﬂw
greater amount of litter was produced to ultimately
enrich the soil (Maithani et al. 1998), thus improving
the soil nutrient pool to suppart more and more -

Table 1: Detail of the Experimental sites.

74

crobea As like the abservation of Shukda e/ al {1985)
(i cebydrogenase activity reguluted by both micro-
bial population and soil organic carbon, seems 1o be
abserved in present study as well. Fusther, the trend
of phosphatase activities i.¢. acid and allaline hts been
shown (o altitude dependent and related to soll or-
ganic mattes and mioisture as has botn reparted by
Bonmati ef al, {1991 ) and Harrision ( 1983), More
activities were recorded in surface layer than the sub-
surface layer may be due (o more arganic matter and
microbial population at surface |ayer. Similar pbeer-
vation was made by Singhand Rai (2004) while study-
inp the enzyme activities of forest soil.

The values of microbial hiomass carbon Were well
within the reported range | 1 (2-2073 pgfg) for vari-
ous temperate and tropical forest soils (Hernot and
Poberison, 1994), Relatively dense prowth of plants
and greater accumulation of Hitter in the meadows
{Arunachalam eral.. 19%96a), seem to have favoured
thie grovwih of the miceobial population and accimula-
tion of microbial biomass Carbon. Similar ohserv-
fions were reported by Arungchalam eral (1996 b}
while comparing undisturbed 22 year-old subtropical
pine forests undestroyed with paps and tree-out plots.
Microhial biomass Carbon and nitrogen were directly
related to organic carbon and available nitrogen of
soil (Brooks etal 1989). Thisshows canformity with
the abservation of present study as well, The soil mi-
crobial biomass C/M ratio observed in present study
is well within the range reported, so for, temperate
regon.

From the above study it is clear that altitudinal varia-
r.'mE'l iz seen in the s0il characteristics and enzyme ac-
tivities at the surface and the subsurface layers.

ﬁ:: Parameter Alpine meadows  To $itr.:‘ '

" ] 41 ] Inge 1ores

L Altude(mAMSL >3000 e iy
3. Distance fromroad (Km) 45 5 2

3. Slope N-E N W

4. Slopeangle 25-30 025 1530
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Tule 2: Physico-chemical characteristics (mean = SE) of the surface layer soi) (1) g
subsurface layer (B) soil at different altitudes

3000 m AMSL 1800 m AMSL 1100 m A pg

Alpine meadow Top pine forest Bottar, pla L
Site/Soll Parameters T B T B I?Il“m

pH 5.B+0.2 & 1401 6,340, 1 65402 0.24H0 1 g 4;1

Organic C (%) 2.140.3 1.940.1 1.530,] 1.340.3 11402 :]I i
Avail N (Kg/h) 1364453 1253490 112,771 105.246.5 HOLEES | g 4 :
Avail P (Egh) 12.941.1 11.1£0.5 10.84].3 9.6&1, [ M3l 5 q.';_.:s'l
Avail K (Kgh) AR2EI02 CA30ETD L SORNZ o AIOEBS o ad0yy s m;: !
Moisture (%) 26.145.] ' 31882 DRAES] 2838 IS 255y,

Table 3: Microbial population and their enzyme activities (mean + SE) of the surface {T) and
subsurface (B) soil at different altitade.

3000 m AMSL T80 m AMSL 1100 m AMS].

Alpine mendow Top pine forest Bottom pine forosg
Site/Soil Parameters T B T B T B
Total bacteria (X 10%) &250:1 J5H0EG 36H0S 2540 31402 21401
Fungi (¢ 107} F5.9+0.2 28802 34401 251402 29401 22403

Actinomyeetes (X 10") LA4=0.2 0.910.01 1002 0.810.02 08000 0.6+0.00
Soil respiration I

(mgCO g dmday') 0.7320.01 0664002 0624005 0494001 04TH000 04
Dehydrogenase ; &
(UgT PFg’ dm 16k} B3.745.3 693458 652475 STSH83 490478 17

Acid phosphatase A
(EPNPg ) T25£55 583243 531488 495475 482405

: 3+43 530488 49, 2495 41544,

Alkaline phosphtise 5
(UEPMPg! ) ORIEA 495425 1532484 |10.]#R4 1242442 $6.340 5

Table: 4 Microbial biomass carbon (mean + SE) and microbial biomass nitrogen
(mean + SE) of the surface (T) and subsurface (B) soil at different altitude.

3000 m AMSL 1800 m AMSL 100 mAMSL
Alpine meadow Top pine forest Bottom pine .
Site/Soil l"nram:tnn T B T B n'rth B
:ﬁmhfﬂ::fﬂﬂmﬂ{wm Hi3 4402 a5 1647, | I18.329.1 250,5+7.2 205.20.] [93.4402
wcrobial biomass M (Lg/g)  65.01233 . 54924 SE3ER] 433143 451272 391351

C/N rasic 213 822 618 578 4.1 495

LT | | - ‘
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LENGTH - WEIGHT RELATIONSHIP OF LABEO CALBASU (HAM.)
FROM THE GANGARIVER SYSTEM AT ALLAHABAD

ILR. Slugh
Department of Zoology, University of Allahabad,
Allahabod-211002

ABSTRACT

Lubeo Calbasu is nn impartant eommer-
clal fish in Allahabad vegion. For the study of
Length-weight relationship 261 fishes in the size
rangeof 11, ‘.l'zr 75,6 ena. (Totol length) were used.
A high degreo of correlation was observed be-
tween the lmﬁ,tlu and weights of fishes and in-
crease of length was highly significant for the
increase In the weight of the fish, The regres-
- sion equation for the pooled data was expressed
by log w=3.2367 log L-2.1792, The value of ¢x-
ponent ‘n' wap recorded 3,2367, indicating suit-
ability of abiotic environment. The K values
- were higher during winter months duoe to intense
feeding activity. The matwre {ishes had high rela-
tive condition during breeding season which

sharply declined after spawning.
. Key words : Labeo calbasi condition factor, re-
gression equation fishery binlogy, corvelation co-

1 gf.'l"'u:e'e-.lr.f.

Study of length-weight relationship is consid-
ered important |1 fishery biology. The increase in the
- _weight of fishes is accompanted by increase in length
but the degree of relationship may vary in different
fish species. Allen(1938) reporied that an ideal fish
which maintaing the same shape, length-weight rela-
tionship follows the cube law fw=cl'). Le Cren {1951)
reviewed the cubie perabola fw=ci'} with a clear ex-
position into general parabola w=aP, where "w' and

‘| represent the weight and length of fish respectively; -

a is constant (equivalent to ¢ of cube law) and the
value of the exponent ‘n’ is o be obtained from the
data. The formuls facilitates the conversion of pne
nmsurmminb:- another and may also give indica-
wsandmmsm ﬂ::illr"e

st of musturity, As fhes normally do nod retain the
samie sheape or body contour throwghout their life spen.
The changes in Uy power [unction (b values) iz influ-
enced by o number of fuctors wiz. gonedal develop-
msent, motritive conditions of the environment, physi-
ological conditions of the fizh at the time of collec-
tion, sex eic,

Length-weight relabionshup study in fishes is
fmportant in selting up yield equations (Ricker, 1958,
Lriestimsiing the number of fish landed and in com-
paring populatipn in time and space (Chanchal et
al,, 1978). Generally it is expected that the weight of
fish would vary as the cube of length (Shekhran, 1568;
Pandey er. al., 1974 Pathak, 1975 and Dasgupta,
1988) but the actual relationship may depart signifi-
cantly (Le Cren, 1951). Martin { 1949) considered
that an exponent *n’ in the peneral parabolic formula
{w=al”) ustadly varies from 2.5 to 4.0 as fishes chanpe
their shape with growth, As the specific gravity and
shape or body outline of the fish is subjected to
changes, the cube law need not always hold good
{Rourisefeli and Everhart, 1953).

The coefficient of condition, which isa mea-
sure of the variation from the expected weight for a
particular length of an individus] fish, peovides infor-
mation like suitability of environment, differential
growth ufdaﬁermﬂmhmadmg behaviour, spawn-
ing, relative fatness and well being, ere. K-value ap-
pumtuummsmm!}- in mu-mﬂshfpmuup'caa
certain size, afler which there is a reduction in the

rate of increase in length but the weight increases, It

JSIITPDIIEMET“EEDH‘!FM&TF'-'E studics to estimate
the condition factor in the prespawning period, since
the gunndwghladdstu the fish weipht to alarpe
extent {the post spawning K-values are lower in
fishes). The high value of K-factor may be an evi-
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danice of breeding seanan, Dhas nd Pathan| ( 1978)
xplained the high condition factor during bresding
BONSOR,

Length-woight relationahip in £, calharm have
boen mudied from the Phavandsgar (Natrajan, 1971,

(Khan, |988) reservairs, but the reports from the iy
erine environment |s SConty, hence an sflempl was
muidde to study mearmrlﬂmﬂipnmmf&w
from Clangs  Allahaksd

MATERIALS AND METHODS

Far the study of length-weigh relutionship 261
fishes in the size range of 11,7 to 75.6 em. (Total
length) were mnalyped, After removing the modsture,
freshly caught specimens were measured for record.
Ing the length and weight of fish in centimeters and
Erams respectively. Lengths and weights were then
mmmimhﬁﬁmmkfmmaqmimhh
lengih-weight r:hﬂmuh:‘p:wummwudbjrmhig

WoeaL! (Le Cren, 1951)
and Lnuw-lnnga-lrnhil.
where W = weight of fish, L = Length of fish, and a
and 1 ire constants,
The paraholic relationship was expressed grahically
by plotting the numerical valyss of observed length
mwmmmmmgmmpw;m
by plotting the caleulated lop weight against

Based on the data collected and computed
ﬁ!ﬂhhﬂhﬂﬁﬂimﬁnmmﬂi&m
mmmwwm@m
Kir=Fw
Mmﬁn'mlﬂﬂwmdi!imﬁ;mr :
W = abserved weight and w =calculated weight

RESULTS |
 The length-weight data were slatigtically

analyved andthe regression equation fo diffrent s

sanis were computed as follows;

Pooled: log w = .2367 log | - 2.4792

(r=0.9662) w= 0.0086/" 5" |

Sunmer ogw = 33844 log | - 23975

(r=0 9718) w = (00400 00

.ﬂ?‘m}mqlf!ﬂw_uﬁﬂm#

e

Monscon log w= 14873 [op I-2. 350y
fr=i.9651) we={l 0025 e

Winter log w= 30388 log I-] 8574

(F = 0.9567) weail 04 30 [iam
The sex-wise regression equaion wag g

tabned for msture fishes as below:

Male Iagw-.?.m?;'ﬂng.f-.?.ﬂ.!?
frml) O6T2) weil 039 1 11

Pt logw =31702log}. 3 3623

(r=0.9397) w = 00043 pres

The regression equations and the
mlmmnmﬂiriuﬂr}m&mhﬁ:ﬁ:
mwmuﬁhh“ﬁtmﬂﬁ
ance (Tab. 1) revealed that per unit increags by fhe
it length was significant for the P EXM ain in he
wﬁﬂm.mmmﬂ%%
hmﬁu&mmmﬂm&mm&
1), which showed an increase in the Length with b,
radual increase in weight of the fish. A straighy .
was observed with logarithmic values of lengths ag
weights,

RELATIVE CONDITION FACTOR (k)
- The relative condition for the porafed dasy
Hm:mrdqjﬂhb.l]mﬂplmm;gmﬁ:m}rﬂﬁg
2} The K values were recarded higher during wip-
Hmm!u%ﬁi:hmd::mhnwmugm
qit;.ﬂuami}rﬁsaﬁi_w!luufnmﬁsm%
h:ﬂF’rg}]mIm:adﬂmﬂxﬁshmhﬂ:hingm-
uudminghmdingmdmmhmwmnﬁﬂ
gonads which y declined after spawning in the
e sharp] spawning

DISCUSSION

Study of ength-weight relationship is helpfl
in undeestanding the condition cycle of fish and i con-

anﬁ'ﬁilﬁﬁ?]mﬂ:hﬁsww
relationship study in Mugil persia reported that
therewas no sexual dimorphism and this relationship
did not change during the growth of the fish. Tendon

Bomogeneityin different populations of Selarioies
leptalepis and Rita ita respectively, Mishra (1967)
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Table 1: Analysis of variance - Length and weight of LﬂﬂfﬂF calbasu
Regression 1 52.5837 52.6837 3004.7981
Residual 214 3.74%7 0.0175

Total 218 56.3294

Table 2: Variation in average K, values (for poaled samples) of Labeo

cealbasu

Month K,

January 1.0821
February 1.0029
March 1.1474
April 0,.9545
May 0.2903
June 1.1463
July 1.1271
August 1.0232
September 0.9972
October 0.9368
November 0.9295
December 1.0712

Table 3: Sex-wise monthly variation in average K values of mature Labeo
calbasu W

Month - Male . Female
January 0.9876 0.9432
February 0.9832 0.9535
March 09976 0.9326
April 0.9783 " 1,0028
May 0.9988 11043
June 1.0672 1.4637
July 4 B9 g 1= 1.1138
August 1.1024 1.0679
September  0.9423 09474
October 09284 09276
November 0.9897 0.9987
December D0.9345 0.9862
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studied the length-weight relationship of Schisothiora
richardronil with respect to sex, seasou, plage and
vear and observed homogenity in plt cases, Naukiyal
(1985) found that the length-weight relationship did
not differ significantly in Himalayan mahseer, for
piititora between the sexes as well as during differ-
ent Seasns.

) The study on the length-weight relationship
oh L. calbasu revealed that the length of fish main-
tained o steady relationship with the weight. Length
increment was significant for simultaneeus gain in the
weight of fish, Asignificant difference in length-weight
relationship was abserved in different szasons. The
lowest depres of correlation was recorded in the winter
SCASON.

With the help of the test of the correlation
coefficients Chondar (1973) separated the two popu-
lations of Gadusia chapra from Keetham reservoir
and the Ganga river. In the present study high values
of comrelation coefficient indicated that a close rela-
tionship existed between the two parameters in both
sexes and in different seasons, This finding corrobo-
rates the views of Lal and Dwivedi {1969) for Rita
rita, Chondar (1972) in Labeo gonius, Rita Kumari
and Nair (1978) in Noemacheilus traingularis and
Lepidocephalus thermalis, Lal and Mishra (1980}
in Schizothorax richardsonil, Nautival { 1985) in Tor
putitora, Dasgupta (1988) in Acrossocheilus
hexagonolepis and Dhanze and Dhanze (1996) in
exotic carps,

Length-weight relationship may also change
with metamorphosis or the onset of maturity (Hudey,
1932, Frost, 1945), Values of exponent ‘n’ lies be-
tween 2.5 10 4.0 (Hile, 1936; Martin, 1949), The
ideal fish obeying the cube law has an expanent value
of 3.0 (Allen, 1938). The deviation from this idea]
value (n=3) is common in fishes as reported by
Narsimham 91970) in Trichiurus lepturus, Kamal
(1971} in Cirrhinus mrigala, Rangaswami (1976)
in Mucgil cephalus, Qadri and Mir (1980) in Oreirius
plagosiomus, Sultan (1981) in Mystus viltatus,
Thakre and Bapat (1984) in Rashora danicanius,
Nautiyal (1983) in Tor putitora, Johal ef, af (1989)
in Colisa fasciata, Pandey and Lal (1 995) In

Naemacheilus mantarus and N mdtifascian, A
Kangur {1996) in Abramis brama. Soni ang Kaghyg
(1979) studied the length-weight "':l'ﬂtlﬁﬂfr!h':p in ¢
mrigala and Cyprims carpio and found the vy,
‘n'4.36 and 3.75 respectively and stated thay v .
tions in ‘0" values were due to feeding habit of .

Pathak (1975) observed the value of 14
in [ calbasy from Loni reservoir. Value |egg ﬁhrml]
{2,797) has been worked out by Khan (198E) from
Tilaiya reservoir. Calbasu exceeding the valye 10
have been reported by Raoand Rao (] gn]‘ﬁﬂ"ﬁmi
and Sugunan (1981) from river Godava; and
Nagarjunsagar reservoir respectively, In the Presen;
study the value of exponent *n’ has been reggrgey
3.2367, which [s an indication of the suitabilit, of riy.
erine environment for this fish species.

The value of coeficient of condition or g,
dition factor have been used widely to expregs .
relative robustness of fishes. Le Cren (1951) foyng
that cendition factor is affected by length as we|j oy
several other factors like environment, food supply
and degree of parasitism. Monthly variation in K, value
may be due to feeding and spawning acts of fighes.
Le Cren (1951) and Pillay (1938) stated that spawy.
ing season exert & considerable influence on the cop.
dition factor of the fish. Srivastava and Pandey (1981}
reported low condition factor in major carps after fish
were introduced in the experimental pond due 1o ac-
climatization in the new environment, and afler accli-
matization period the value of K, was found ta in-
crease constantly, Khan (1988) inferred that relatively
colder climate and lower basic productivity level of
Tilaiya reservoir was responsible for low condition of
L. calbasu. The bream, Abramis brama, has rela-
tively good condition and water body (lake Peipsi)
was appropriate for this fish (Kangur, 1996). A con-
siderable variation inthe K_values due to feeding lev-
els of aquatic and terrestrial grasses (as supplemen:
tary feed) during summer in Crenopharyngodm
idella has been reported by Dhanze and Dhanze
(1996),

: In the present study the higher values of K,

(In pooled data) were recorded during winter months
that might be due to intense feeding in fishes. Mature
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TRACT
AB? Thirty two secid samples of pea belong-

. jo 32 varieties collected from different states
:.-i.i Arunanchal Pradesh, Assam, Haryana,

Hl:!h}'n Pradesh, Maharashtra, Manipur,
u Meghalayn, Mizoram, Tripura, Uttar Pradesh,

i
|
g
3

pitaranchal were subjected to “Grow-out-tes(™
1o know whether the viral diseasc is transmitted
E ihrough seeds or not, Seeds were sown in 15 inch
 plastic pots containing mixture of sterilized soil,
cand and farmyard manure (2:1:1) ander con-
erolled glass house conditions. The intensity of
the disense was observed after 12 days and 20
of germination. The seed-transmission per-
| :;E?ngrms caleulated and out of 32 samples, in
97 {he viral disease was transmitted through
seeds, In cxperiments aimed ai testing n range
of varieties for determining seed transmission
frequency, samples were further investignted by
 FLISA. The test plants were back-indexed to
host plants by menns of infectivity assay.
Key Words: Pisum sativin, pea sced-borne mo-
sanle virus, grone-cud fest, Infectivity assay, enzyme-
[inkeed immunosorbent assay,

Pea{Pisum sativim L.} is cultivated both as
vegembles and pulse crop in Indin. One of the major
constraints in achieving the potential yield of pea s
| the ntack of various diseases and pests of which,
| thase of viral origin assume special importance. Pea
| #ed-bome mosaic virus (PSbMY) reported from

| different parts of'the country has been identified 1o be

aneof the major biotie constaints in pea production
(Anand er al., 2006), The characteristic symptoms

yME-LINKED IMMUNOSORDRENT ASSAY

jand, Vikram Mishra, Pankaj* and 1L K. Singh**
Foundanion Colleges, Mathura Road, New Delhi-1 10044
tematology, TARL, New Delhi-110012. fndia

nt af Batany, GLA. College, Daltongani - 82210 (tharkhand)

nduged by PSEMV include dowrward Jeafrolling with
or without leaf mosaic of wel |-defined dark and light
green areas, The symptoms may be mild or even
symptomless in the infected plants (Hampton and
Braverman, | 979). Symptoms appeared late in growth
eyche and disappeared soon after infection {Brunt ¢t
al, 1996}, Such a large variation in symplom ex-
pression is due to significant influence of temprature
(Maury and Khetarpal, 1992). The study was under-
taken to develop a simple and rapid test for deter-
mining precisely the frequency of virus transmission
through seeds in pea by ELISA. In these cxpenments
aimed at testing a range of varieties for determining
seed transmission frequency, samples were [urther
investigated by imfectivity assay.

Preliminary test were conducted (o compare
(he biological and serological tests for detection of
PShMV to develop a simple and rapid test for deter-
mining precisely the frequency of seed transmission in
pen, [ntest conducted on transmission through pea
seed, correlation between PSbMV presence in seed
and grow-oul test was established,

MATERIALS AND METH'UIIE

Seed eollection; Atotal of 32 varieties of pea
from various sources viz,, Mational Sesds Corpora-
lion (MSC) Lid., State Agricoltural Universities
{SALsg), Central State Farms (CSF), ICAR institutes,
lncal matket and farmer's flelds belonging to the states
of Arunachal Pradesh, Assam, Haryana, Madhya
Pradesh (MP), Maharashtra, Manipar, Meghalaya,
Mizanum, Tripure, Uttar Pradesh (UF) and Uttranchal
were procured and used in the study.
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Grow-out test: Pea seeds were grown ina
glnsshouse a1 25-30°C in 15-inch plastic pots con-
tairing mixture of sterile soil, sand and farmyard ma-
nure (2:1:1), The plants were watered with tap waieT
Each pot contained a masdimem of 25 seeds. Pea plants
were scored for viral symptoms such as mosaic and
downward leaf rolling on young leaves after 12 and
20 days of perminafion.

ELISA: Foreach sample, 150 seeds were kept for
germination on paper towel, After 15 days of germi-
nation, from each sample, group of 10 seedlings were
preparcd. The individual samples were further tested
in case of groups that were found positive. The double
antibody sandwich form of ELISA (DAS-ELISA)
was employed (Masmoudi e/ all, 1994), Immuno-
globulin concentration {BIORAD Laboratories) for
coating the plates wae diluted (1:100) in carbonate
buffer, pH 9.6 (Na,CO,: 1.59 g; NaHCO,; 233 g,
NaN, 0.2 g; Distilled water: 1000 ml) seedlings were
ground in a mortar end pestle at & rtio of 1:10 (wt;
vol) in antigen extraction buffer, pH 7.4 (NaCL 8.0,
KH,PO,: 0.2 g, NaHPO,, 12 H,O: 29 KCLD.2
g Nal,: 0.2 g; Palyvinyl pyrrolidoae: 20 g, Tween-
20: 0.5 ml: Distilled water: 1000 ml). [gGs conju-
gated with alkaline phosphatass were used ata dilu-
tion of 1:100, Results were recorded after 15 min,,
30 min., [ hand 2 h of substrate reaction time &t 403
nm in ELISA Reader of TECAN (Austriz) make.
Readings were considered positive if its OD value
was more than twice to the mean of negative con-
trods.

Infeetivity assay: Plant extracts were pre-
pared in 0.2 M Phosphate buffer, pH 7.2 (RHPO,;:
27g; HH,HFQ‘_EHF'DL 8.3 g; Distilled water: 1000
ml), Leaves of Chenopodium amarariticoler and
. quingc were inoculated manually with plant ex-
tracts. PSEMV causes local lesions on inoculated
leaves.

RESULTS AND DISCUSSION

In general, the control measures against viral
diseases aim at either eliminating the primary source
of infection or minimizing the secondary spread of vi-

vy and Dupwilopantnt
rus. The vartetics campared in tas paper were ideni;,
fied to be infected by PSbMVY on the basis of symp.
tomatology: serclogy and their common high rate of
seed transmissibility.
Corre Inﬁ[l‘l:l between Erow-oo| lexg
FLISA and infectivity assay: In experiments aimeg
at testing 4 range of varieties for determining seey
transmission frequency, samples were investigaipd
under grow-out test, which were further confirmeq
by ELISA.
In tests with 32 pea varieties, With the exces.
tion of a few seeds that have low germination rate,
each seed those wers supposed to contained virs by
visia! inspectionof seed gave positive resultsin grow.
out tests, as confirmed by the presence of typical vird
symploms after | 2-20 days of germination. Symp.
tams include dowmward rolling of leaflets in some va-
rieties (Swati, DDR-23, JP-885, IM-%101, Lincon-
) and mosaic symploms were ohserved in HUDP-
16, Hawai chin mubd, Jayanti and P1-36. Variety, Swa
showed maximum seed transmission rate of 80.00%
and varieties (DDR-27, DDR-33, KPMR-200,
Aszsam Local, Pant P-5) showed no seed transmis-
sion. In some severely affectad plants, pod formation
toak place but there was no seed formation and some
infected at seedling stape did not produce flowers or
had only few distorted flowers and pods.
In varieties, Assam local, Pant P-5and KPME-400
the seed-transmission percentage was nil by grow-
out test as there was no PSHMVY symptoms observed
but the presence of virus was recorded by perform-
ing ELISA of same seedlings. This can be explained
by means of latent infection of virus as found by Munro,
1978, that symptom less infection of pea are com-
mofl. Some pea cultivars never express symptoms
(Khetarpal and Maury, 1987). The virus may be
present without inducing symptoms in 5 to 10%2f
the plants from infected seed lots, Such a Jarge vari-
tion in symptom expression is due to the existence of
perature. The symptoms may be mild or even abser!
and expressed late in the growth cycle, even though
the plants may be indexed as serologically positive
PSBMY (Brunt et al., 1996). However, under ideal
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| Table . Correbtion etwoen enaymelinked immunosorbentsseys (FCISED LGS0y
for detection of pea seed-borne mosaic virus, thereby determining
LISA Mean | Negatly | Seed-

S, No. | Varlety Mo, af Ne. of EF cane | values | ¢ Transmiim
groupt | ppE B%| % OD| Control | on (%)
testid puﬂll.'lﬂl [ %) pre
by ELISA | by ELISA . :‘-

210 5.26
|| Alankar I 13 }E ;.Jzi: g.: = =55

Sif A paE 0 I 100 1218 | 0.220 2.1

3. | Arkel (U.F) 2 : e 1523 | 0.260 12.37]

4 Arkel (M.P) 7 Li 74T (630 50,27

5 | DDR-23 2 2 o 5344 [0.220 0.00,

[ DDR-27 2 . : 1308 (055 5.00|

7 | DDR-33 2 : 0.733 | 0.220 3.15

] DDR-39 2 2 :g S50y 10230 508

$ o | DDF:S - : 50 0,430 | 0.183 1.07

TR Ble - 1315 | 0.220 31,35

1 Hawai Chin Mubi | 2 g ;gg i = o8

12 HiPd : G 75 0613 | 0.448 13,52

AT 10 10 100 1351 | 0.368 13.79

14 |HUDPS 2 100 .09 | 0.220 T2.01]

3 e ?ﬂ 10 100 1.206 | 0.368 41.02

:?.l' j;"T-STEI 10 1] 0] 1,097 | 0.210 32.58

18| KFP-103 2 2 100 1.430 [0.220 Eﬁ
5 | RPMRAD) 19 5 50 0.520 | 0.183 ;
30 Local 4 3 73 0.747 | 0.448 28.12
31| Lincon-C 10 1D 100 1.420 | 0.680 50.00
12 Azzam Local 5 5 100 1,539 | 0.183 0.00
73 | Arunachal Pradesh | 2 2 100 2405 (0220 16.66
Laocal

T4 Cireen pei 8 8 1040 2.570'1'0.162 10.22
Scuth Mizoram 3

(25 | Yellow pea B 3 100 0.935 | 0368 7.14
South Mizoram

36 | South Tripus |2 2 100 1.922 | 0220 3571
Local

2 West Tripure |3 | 33.33 1201 | 0.660 31.03

7 ‘Lacal

78| Manipur Local 2 2 00 1327 [ 0.220 14.28

30| Pant P-5 1 2 1] 1.408 | 0.220 0,00

i Pl-36 2 I 50 0.547 | 0.220 47.05

31 Sapna 7 I 4.28 0.507 | 0.448 217

32 Swati g 8 00 0.737 | 0.448 £0.00

{ * 10 seedlings per group.
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vartety, The variability in symptoms is ofien
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Muiry and Khetarpal, 1992);

t nll]arm:uu of inflectivity assay test plunts “T;l
back-Indesed to Chrnopodtion amaranticolal o ‘
€ quira, Virus prosence in L bests was ﬂ
firmed for mome of the varkeles (Swatl, DDR-23, M=
0101, Lincon-C, Pl-36) tenied by infectivity assayh.
The plants were under regulas abservation for the
symptom expressionand after 12-15 days of inecu-
lation local Jesions were absecved on indicator plant.
The technigque was based on inoculation of sap of
inficted leves on healthy peand indicator host. Al-
thivugh Mirik and Parson (1978) developed the pro-
eedure for detecting PSEMY in pea seeds called as
direct assay i.& by Indexing pea on Chenapodium
amaranticolor and pea cultivars, Fletcher, 1993
ohserved pea crops over 2 seasons for virus Infec-
tic using infectivity assay and ELISA to eatimate dis-
A perfect comelation wes observed between
grow-out iest und the ELISA tests of {he seedlings.
The ELISA procedure described ks neliable o detect
seed transmission frequency of PSbMYV [n pea and
absence of PEbMY was also confirmed by random
testing of leaf samples by ELISA, Frequency of ssed
transmission was determined on the basis of positive
reaction in ELISA tests conducted, Results were re-
corded after 15 min., 30 min, 1 hand 2 h of sub-
strate reaction time 1405 tim in ELIS A Reader, Read
ings vrere cansidered positive ifits OD value was
ﬁmﬁﬂ:mﬂ%nnﬁbﬁu controls, b
. Amajority of verieties tested
shovin i EBMY ymptoms
“ﬂm‘f"“ﬁ“ by ELISA hﬂrﬂﬁjﬂd.;{f%h
by detected PSEMV sing ELISA along with
viruses Faba bean necrotic yellows m ﬂm“_-:

- il m.ﬂl.qlluﬁf

Brunt, A.A.; Crabtree, K. Dallwitz; M.J. Gibbs, A

- Island, New Zealand, New Zealand Jow-
nalof Crop and Horticultural Seience. 2

e hASS20kr -

Hmm“'ﬂ’ﬂdﬂmm g W, 1979, =

urlt'rnu.nml:llluﬂlimhmr:uh Vi
rolllng. # wero recorded on feld. "y,

faim e
umj:;ngMﬂwﬂ found 1o be posliive h‘.l'F'F;.' FLF
" Varfeties, DOR-27 and DDR-33 yey, sl

Ing no symploms of dovnwird Ieumlilﬂtﬂh Ehellrp::h
salc during growing-on tesi and werg ‘liﬂ% T

e detection of the virus in lesg
mwﬁdﬂ:RMEMWhlhgh}m?mm Msamaud

wh
then in bulked samples of four of five plan, fi

inge i I
alider plants rather than young seedlings in cag, s
tent infection {A;.:l ;.-,[1;1,_ mﬁﬂ;‘ Hﬂlld'f:r e
ploin that in seedlings, W growth coneigg Bbece, Y.
of vins m:mwiu-:fmrmﬂgm : 4
Virus can also oceur in low Wmﬁumr: m%% >

pea varieties, and in such cases detection by
ELISA wasimpossible. To minimize this limitge o
ELISA detectability a polyclonal globulin is yey
(Maury and Khetarpal, 1992). ELISA is usige)
advantageous in screening seedlots and should,
useful for plants quaranting and other agencieriy
screening seedlots for the presence of seed bome
ruses,
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FROM GANGA RIVER SYSTEM

Cirrhinus reba (Ham.) commonty known
Reba s a medium steed carp. Because of its
th and taste the fish by commercially
it it Food and feeding habit studies were
srtaken s a component of detailed biolog-
iy, I all, 1294 fish samples collected from
‘Ganga river system and examined during three
 years period, Index of preponderance, method
wasused for in-depth analysis.

-fﬁiﬂjhumplmwm:hmﬂeﬂinmmﬂlﬁm
_ent stre-groups on the basis of food preferences.
The study inferred that the reba fish is a
;ﬁmmmm&-m%m
plankton but gradually it switched to decayed
organic food in adult stage, However, in the in-
'.lmhmw&mﬂp)hpmmﬂdh—
hahbit was irregular with rate of diges-

very high. Feeding behaviour was fur-
rmed by Gastro - somatic index of the

Aey : Reda, fooud and feeding habit phyro-

i Cirrhinus reba (Hamilton) a medium sized
?ﬁ s an important fish because of its abundance
id taste, The fish is commonly known as Reba o
ns baitn, since it is sold in beterogeneous mixture
sever cyprinoids, Viz., Cirrhinus reba, young
ssof C. mrigala, Labeo calbaswy, L. bataetc. in
arket, As the prices of major carps are becom-

sferences for retailers as well as consumers.
944) has recommended for stocking in ponds
its quality of quick growth during initial period.
al{1955) reported that the fish is being used

ant, these bata fishes have become sec-

£ FOOD AND FEEDING HABITS OF CIRRHINUS REBA (Ham.)

fior stocking in ponds and tanks in Tamil Nadu. Be-
sides, the commercial consideration, the fish has nu-
ﬁﬂwmmwﬁmmmpﬁﬂmﬂm]em
captive as well as culture sectors.

In view off these scanty but valuable observa-
tions. a detailed study was undertaken to understand
the biotie potential of Cirrhinus reba. The present
conumunication, here on the food and feeding habit of
the fish is & part of the detailed study of the eyprinoid,
from Ganga river gystem in and sround Allahabad.

MATERIALS AND METHODS

The musterinl for the investigation was obtained
from commercial catches landad at two landing cen-
ters. Viz., Sadiapur and Daraganj on rivers Jamuna
and Ganga respectivel. Mostly specimens were col-
lected from thess centers but, occastonally specimens
were also collected directly from fishermen’s Gatches
atthe fishing ites in deep villages. For the preset
study, the fish guts of the fresh specimens were re-
moved and preserved in 5% formaldehyde for sub-
sequent analysis, Degrees of distention of intestinal
bulb (Rogick, 193 1) were recorded and classified as
fuabl, 36 full, ¥ full, % full and empty, The food con-
stituents, were identified upto genera level in almost
all cases, except where it was impossible due to the
digestion level, For qualitative analyses, the volumet-
frequency ef occurrence of each food component was
determimed by dividing the number of intestinal bulb
containing that food by total number of bulbs exam-
ined during three years period. In all, 1294 guts were
examined during the detailed investigation,
For assessing, the relative importance of various food
items in the gut contents, their “Index of
Preponderence™ was caleulated following the method

Address . %8-1, Hartings Road, CGpp. Circwit Howe, Allakabod 211001 ULE)
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ol Natarajan and Jhingran (1961).
i w 100 VO

ZHxOn {1 = Index of pre-
ponderance, Vi=Volume percentage of i; 0t = Oceur-
rence percentage of i)

Body length/ Gut length ratio as wedl
s gastro-somatic index (GS.1.), a ratio between in-
testinal bulb weight and total body weight was also
calculated for knowing the foeding habit and monthly
Buctuation in feeding intensity,
RESULTS

Published information on the food and feed-

ing habits of C. reba ismegre. Mookerjee et, al (1946)
classified it as omnivorous as they found crustaceans
in the gut contents. Mookerjee and Senpupta (1946)
&nd Das and Moitra (1956) have correlated the length
ofthe gut with its food habit. Das and Moitra (1963)
grouped this fish along with other herbivorous group,
Earier, Alifunhi (1957) studying feeding habits of neba,
delineated three size groups for the fish, The present
author has also classified the fish into three size grovps
on the basis of food preferences.

1.Composition of gut contents of 1* size group
(25-50mm. size)

The gut content analysis of this size group in-
dicate monthly variations in the diet contents. Volume

Josrnal of Nssurel Revsimree amd Omelopimman

tnge of cladooorang wos mog (i

j'.l|_:" .
and August (51.16%) months, In Hmmﬂ%
October the pmlhﬁﬂﬂl 'l.lr'l'I.H-Iih.ll'Iml [ﬂ._ln“ﬁ:m ¥ iy |

and 36.42% fﬂﬁ'ﬂ'ﬂﬂ‘l‘u'f!]jl'. anjﬂE ﬂm'WL‘rm“ n i
ond preferred food. Dintoms ranked third ol \
four months period and intake volue ;. the ¢
pracually with the increase in size, Dy
consisting of green plant matter and greey,
seeri only in later months Septembey 9 Ottohe, 4
Copepods were negligible 3.29% in ocourrepeq, ﬂ.ir,' 1
group. (Table-1]. :

Protozoans with index nfpmpuﬂ:hmmw :
0.68 was present enly in the month 0f Octobe 1oy
wise indices and grades aregiven in the above
Oceurrence of sand and mud mnging i Volumg g
tween 1.16% and 7,08% is accidental inchisiay gy
thewater of these two rivers during monsoey ooke
{July-October) is highly turbid,

2. 5ize group-11 (51-100 mam gize)

In all 198 specimens were examined for &
miled feeding habit analvses, This group was chary.
terized by the dominance of diatoms (1= 46.59) ang
not by eladocerans, Rotifers volumetric per
also showed gradual decline (12,84%) in August g
2.73% in December), Protozoa which was preseat
only in August-September and October moibs
samples was totally absent in November and Decem-
ber. Diet compasition in this group is totally different

|
oo, {

Table-1 Pooled percentage of different food items encountered in

I size group during July-October
8. NoJ Food Item Vol % | Oce. %) VIO 1 Grade
L [Protoon an | 13 | amed ooy | vn |
2 [Ralifrs 3619 | W36 | r9sons | wass | |
3 |Chadecernns AIT8 3031 | iareo9rs | 4300 |
4 |Copepods 1% (e3 | w3 Los | v
5. [Distoms W73 | ises f aoeTms | a2 |om
B |Decayed Faod Lag | 241 | 30843 1 ¥
T Sand & Mud 4 Lol .1084 058 ¥
*  Gusexamined 118 Size range 25-S0mm. '
[T md:hﬂudmmumdmnunuymdhmnﬁﬁmhﬂlmm od bt hes Jf.i
pooled in the communication for convendence, ' e by L s
——— -
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from earlice group, by the presence of blue green al-
‘gac and green algal forms, Green algae occurrence
was very high with 13,57 index value ranking third in
arder of preponderance. Plant matter which was ab-
sent in first group was subsequently present in all the
five months with maximuem 10.51 in December.

Dhatoms contributed maximum 46.99 to the
total food, their indix ranging between 33.73 to 53.16.
Deecayed food comprising of un-identifiable semmi-di-
ﬂl:_":ﬂ_i\"ﬂ green matter in arder of preference (pooled
average [i value 2325,

Sand and mud particles ranging betwesn 7.15

Table-2 Pooled Vol. percenta

it food items and their seasonal fluctuations

N corresponding index of preponderance in Group-I1

1o 9.0 percent by volume were presen due to the
feeding of decayed foed deposited at the bettom

3. Adult Group-111 (100 mm and above)

In the adult group, initially sexwise diet com-
position was recorded since the differentiation of sex
uwspaasiblcbmﬂaﬂzmmnudjﬂ’mﬁ:e in feeding
hahit of males and fermales reba, the data was mesged.
A total of 508 specimens were studied. The arder of
preference for food in adult group was diatoms and
decayed food. Dependence of phytoplankton and

ge and Occurrence percentage and their

based on 5 months analysis

: Guts examined 198 Size range 51-100mm
_u’; G Mo Fodiem  VoL% Oce% VIOL | Grade
S [,  Protozoans (11 T 08192 05 X
== 2 Hotifers s an TS dds ¥
" 1 Cldocersns 4617 539 Mmm 15 M
£ 4 Copepods 116 243 28188 07 IX
i 5 Diatoms 3706 20355 TEIAIE0 4699 |
.3 6 Bluegreenalgas T8 339 60342 037 Vil
= 7 Creenslgas 1364 1617 205588 157 I
H 8 Decayed Food [929 [958 Jmem B35 N
. 9 PiantMatter 538 039 552132 i W
';r.j 0. Smd&Msd 0809 1249  l0loMI 62 W
4
5 Table-3: Pooled index of prependerance of different food items for adult
4 C. reba
'ﬂ Specimens Examined: 508 Size range 100 mm and above
2 S NG Fosdltim  VeL% Dee.% VIOl | Grade
| I, Diatois 2452 2163 03676 3204 |
3 Bluegeensigas 575 A2 40 248 VI
3, Greenalges 1$09 1535 316313 139 W
4 Zooplnkion 682 NI ez . 482 M
5. Dumologmamr?ldd 1876 5143868 3108 U
& Plant Master 1040 1017 1057680 638 ¥
7 Sand&Mod. . 099 1526 1524, 921 W
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green vegetable matter ingreased in this alr.-:l group
and the percentage improved at the cost of #oop:
bankton, (Table-3),

1. Dintoms

Members of Baciallarophyceie oceumed o
all the thiree grougs. The srversjae index valug was found
0 be more in second sie group (46.99) than in first
or adult group. The highest value of diatoms were
encountered in the month of September (1 8.48) in
post larval group. In adults, distoms occurred in all
the: miniths bt fes value went down considernbly mng:
ing between 2.17 (October) to 59,71, (March).

1. Blue green Alpae

It was absent in first group but started ap-
pearing in the second group (1=0.37) and reached
i (1=2.48) in adults. Vohunetric percentages
ofblue groen algae in third group ranged from 3.75%
(Dec.) to 16.52% (April). However it was completely
absent in gut analyses of September and October
manthe.

3.Green Algae

Forming 13.64 and 15.09 percent by vol-
urne of the food injested in the second and thind groups
respectively, the chlorophycease was totally absent
in the first size group. In both groups green nlgae is
third prepared food with volumetric percentage was
6.25% in January to 29.44% in May,

4. Zooplankion
In the first and second age groups, all the
groups of zooplankton ere well represented, there-
fore they were segregated into Protozoa, Rotifern,
Copepoda, etc. In the adult group, however, they were
- meagre in quantity and therefore grouped together,

5.Decayed Organic Food

It comprises of decayed vepetable mattor of

the river bed. It occurred as dirty greenish moss in all
the groups. Decayed organic food with index of pre-
ponderance was .11 in the first group, but increased
t0 23 54 and 31.08 in second and third groups he-
eoming second preferred group. In the post level

sl dink
gy, thl It appeared In Sopenibg |
ﬂighﬂt Iy Cratoobsiar 7 10%, Ty the third W‘JIH; h“t'q,‘

organle (bod showed wide fluotuatioy

5l uﬂhj
ahvow any trend, (Fig. 1),

ﬂ”d "i-[l HI I:.I. Wl

Wi
o PMland Matier e

Plunt matter component oy L
thon of feaven nid aquatic plant roots, Iy, I
of volume |8 5. 88% in the socond grouy, m.ﬂm“. G
adult group but was abwent in (e BIOUD, [f o
presint {n the guts examited In all monthy by gy
proportion in both groups, e,

7 5and and Mud

Sanc and mud contrilwtes 4,044, B0
.99% of the total contents in i, sscand i
groups respectively. Large percentige O thl gy
rectum canfirms that they are not lood it cle by
aeeidental nchusion along with injested food pay

Presence of s uﬂmﬂmﬂkhnlmwh .
high percentage of decayed food also confing by, s
tom {eeding habit of the fish ot that nge. Apurt from
above food articles mucous was ulso presen i g, food
siderble proportion in all the sumples cxamined, g, 51
an average it contributed 6,.20%, 22,50% uad 1 gy, 80K
In the three groups respectively Mucous percentu with

wns found to be inversely proportional (o the lona
insensity, % ar- k|

b th
(L]
alth
lenjg
e
1
diffe
ol e
loh,

the [
Feeding Intensity eba
Feeding intensity of both male and fomal tous
specimens was arvived through gastro somatic [sdl-
ces(GSI). Itindicated different variubility. In mule, 'pin
the feeding intensity gradunlly drops down from March decs
arvwards reaching minimum in June (0.2072). Feed cren
ing impeoves from July attaining muximum fn Ocsbe of pl
(1.2557), In female, however, though the value 0 with
down gradually (Min. in June), the rise is abruptin g
August. In female reba, the subdued fieeding exiends
upto July (Fig,2). by ic
 Ttcan be infierred that the fish resorts tosub- g
dued feeding with the approach of breeding 100
and it improves only after spawning is over. Simil oy
observations were also made by Menon (19500 =
Karerkar and Bal (1958), Desal (1970) and Pathak
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(1973) to name a few.
This phmummu-n-:an be explained as non-

availability of enough space in abdominal cavity for
intestingl bulb to expand due to [arger space 0coU-
pied by gonads.
Gut length-Body length relationship

The adaptations of digestive system of fishes
fiy their feeding habit arc evident amongst others in
relative-length of the gut. Das and Nath (1963} was
‘ofthe view that the constant tatio exists between gut
Jength and body length. Gut length body length ratio
was calculated after pooling theC. reba specimens in
10 mum class interval. The study indicated no mark
- difference with the increase in size or with the change
ofs-mun The matio in adult fishes ranged from 5.46
4 6.97 with a mean value of 5.93.

DISCUSSION

8 Eltan(1927) suggested that the size of the
“food is one of the main reasons underlying the exisl-

ence of food chain. According to him, the great vani-

ﬂlhﬁﬂfﬁdﬁgmhﬁlmmmﬂtmﬁﬂlmnmgﬁmd
within rather a wide range of growth. Diverse opin-
{ans have been expressed about the food and feeding
habit of C reba. Mookerjee et.al (1946) classified
- the fish as omnivore. Dasand Moitra (1963) grouped
reba alongwith carp fishes and called them herbivo-
Tous fishes.

" The present work also indicate this fish as v | 20O PLANKTON
plankton feeding fish with definite learning towards
: dE:a:.-'ed and plant matter. It also finds that the in- e O LTk T
; m:asem size of fish was directly related to the intake A DECAYED FOOD
: ﬂfj}!ﬂm matter with seasonal fluctuations occurring
-wath seasons. The feeding of reba is irregular, con- EE CEANT MATTER
tinuous and rate of digestion is very high. ) SANDMLUD

~ FPhytophagus habit of fish is also confirmed
by total lengtivbody lengihatio (5 94)i.¢, more than |
UM}'ThElmgcgutlmglhpm\']d:shl‘gnﬂufﬁmfm |

ion of food whi ' |
chissointhecase of Cirrhinus  Fig ). Pie-diagrams shuwmg variations in the food |

composition with increase in size of C. reba.

e |
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Fig.2. Monthly gastro somatic indices in male and
Female C, reba.
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iy LEACHABILITY OF ZINC IONS FROM TERNARY PHOSPHATE
" GLASSES CONTAINING DIFFERENT CONCENTRATIONS OF
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ABSTMLT
 With a view to using glasses as a source

of zinc, which is one of the micronutrients required
by plants, a systematic study on leachability of
zing ions from  ternary phosphate glasses
having molar composition (65-X)Zn0.XR0.35

0, (where X=5 to 15 mole’s and
RO=K,0,MgO and B,0,) was carried ocut.
Leaching of zinc ions has been studied as a func-
tion of pH and the resalts show that leaching in-
creases with increasing pH of the solutions. The
concentration of zinc ions in the leachate de-
creases with increasing band strength between
non - bridging oxygen ions and the cations in
glasses. The leaching of zine ions increase with
imcrease in leaching time.-
Key Words : Micronutrients phosphare, glass, con-
cemtration, leachibility.

- Itis well known that 13 elements — nitrogen,
phospborus, potassium, calcium, magnesium, sul-
phur, chlorine, boron, copper, iron, manganese,
zine and molybdenum are essential for the
growth of plants. The first six are required in

. comparatively largeamountsand hence are called

IIIIJDI or macronuirients. But the elements such

“as zinc, manganese, boron, copper, molybde-

nnmwimn and chorine are required in very small
5 and are known as ‘minor’ elements or mi-
mﬂ These nutnents are taken up by the plants
as anjons or cations from the soil or the water in
‘whichthey grow,
Ome of the most roublesome and wide-
mﬁmbhmsuﬁgnﬂﬂmmhﬂmsthamfﬂm

—y
150

deficiency ,cansed either by bright sundight to heavy
soils or to sandy soils containing peat , slightly acid or
neutral. Sail , (Takkar and Randhawa 1 980, Randhawa
and Nayvar 1982). The action of zinc towands plants
is similar to that of vitamins in 3 human body
and is essential for the proper physiological func-
tioning of the plants. Even where soil contains suffi-
cient amounts of zine element nevertheless a defi-
ciency of zine can occur in plant growing in that soil
due to chemical and physiological processes, which
render it unavailable to the plantsor make it
inactive in the physiological functioning within the
plants. Deficiency of zinc causes disease to the plants
and affects the yield and quality, both adversely.

The vanous ways have been suggested to aver-
come the deficiency of micronutrients, Controlled re-
lease of ions from phosphate glass has become the
subject of vanious studies (Burmie o, al,, 1981, Burrie
and Gilerist 1983) because of the ability of phos-
phate glass to gradually release the constituents
in aqueous solution. Regarding the application of
these glasses, various aress have been identified such
&5 bioceramics (Binod 1985), herbicides, fungicides
(Drake and Groham 1976) and slow release of plants
nutrients in agriculture containing micronutrients
(Kanwar and Randhawa 1972, David 1973, Gordan
1975, 1976, Dipali and Roy 1988, Rai and Tyag
1988, Pyare er. al, 1996, Sumuneva er, al, 2000,
Pyare 2003). Leaching characteristic of glasses con-
taining macro nutrient elements has been studied
(Mishraer.al, 1985) using blast furnace slag

The release of zine ions depends upan the soil
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::x:rﬂﬁm ol I!'ilh' iotva skt (o varlous ""'ll
conditkons i fthvent concentmtiona f K, (ML an
1,0, v b (ntrouduce bn nary Bl I‘|'"-‘"l'l“‘|"’
il!'ﬂﬂ-ﬂ‘ﬂn hrwq“u mnlm' i u“ll'll.'ulltll“l (03=
XAN0 XRO 38 P,0, (whvere X=Si0 |5 mola®h )0
the present nvestigaton th beacabdlity of ki foms
P ternary phospluste ghieses hai bien audian s
I virlous conoenirations of K, 0, Mg and 1,0,
Thie study s expected to provide sulfiolent [nforma-
thon Bar agrvealnaml applieations miltable for diTerent
s | oncitions in Dncia wiileh may be helpil by o
crensing the yvield of paddy, wheat ote, which are
weeded for the large populatian miffering from food
deficiencies,

MATERIALS AND METHODS
Prepiration of glasses: Analytical nnd reagent grade
chemicals were used o prepare terary phosphiate
glasses. Zine was introduced ne Analytical rengen
gridde Zn0 Glasy batches of 100g were melted (n
whurning erucibles of 100 ml capaeity b an elegire
furnace at 900& 5°C. They were melied for two
hotirs. Thi melts were quenclied by pouring the glasses
Into cold water, The glass was died and ground in
A mortar 50 that the glass powder passed through a
SO0 pum wheve but win redained by n 355 jm slove
- These were washed separately with acetone, drled
at 110 °C and stored in a deslocator,
Dreterminntion of leachabitity: The bufTer soly-
tons of pH 5.5 10 8.5 were prepared by laking 2.5%
Wiy glsclal ncetic aold In water and by ndding
concentrated ammonia solution wntll the deslred pH
value wd reached | The pH of the salutlon way
mensured using a diglnl pH meter (Type DPH-500),
0.2 g each of the glosses wore taken [n ano
lireErenmeyer flasks and shaken with 250 mi of am.
monia ~ueetate buffer solution of différent pH from
E,Elﬁﬂshd!fhm:ﬁnupudndmudmmrm

- DISCUSSION

hatwean 2 1o 24 hours, the ul.mram Wilg | A
syl Wt 4| (1T paper, ity o

Doteralintlon of £aO (Kundi o, af, 1988} 35,
of besalte wins tikon 10 s 350 ml sonlon ok gy 0 |
i o luitloon wm ik jumtad (o vinhie of 5,3 by oy S
ettt NI OTECT D el 20 m o ity g "m:l
ol pil 5.3, Tl nolutlon wos Lisi Qe il Py g
clared etlyleng dimmine el aotle noidil s Al bl

sy gy wybenol ornge s indicaty, ::,l,

RESULTS Hriki

(1) Bffect of concentratlon of K0, Mg ang b

1,0, on the boaohability: The alfoct of gungypy,

ton of K,0, MO and 1,0, on the lenchabijjy,  Wh

200 Trom temnry phosplinte glasses n e LT i

lutlonm of 8.5, 7.0, 8.0 and 8,5 pH e presepieg dritis

table | Thin tuble showa that the concenyig if

L0 Increason with Increnso the concentrsiipg of

nd) docreased with increawe the concenintlon of My

and B,0, :

(2) Eftoct of pHl of the lewching solution: e

lenchabilitien of ZnC e reporied ot four difforen

valuea of pH 5.5, 7.0, 8.0 and 8.5 and the renis sl

are ummirzed In table 1, Thistable shows b m
tuire

the leachnilition of ZnO are incronsed with m
Increase In pH of the bulfer solutlan,

() Effect of shalchng thme on the beschability: The chals
iglnan warmiples wore ahaken with buffer solutions of ¢ A
different pH for varlous time perlods from 21024 po
hours at i constant temperature of 2042°C, The
results are shown In table, 1, This tuble shows the
the leachabllitle of 200 increase with Incrose In 994
shaking time, 1t s obwerved that fast leaching kes o7
plnce in the beginnlng and becomes slower with pro-
leng shaking time,

The results shown In table | can be explained

by considering the followingthree fctors or
1t Thestructuro of phosphate glass. |
2. The lon exchange propertes of the gass, ¢ Thy

% The glass/Solu
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L0 Thie busie struchyiml unit of phosphate ghass is
el PO ¥ roup, which ch b ached wo'a maxi-
i of three neighbouring groups as in F_.ﬂ,b&mﬂ-
o b the osxvigen dioms i bach (etrabldtor hid o’
pedinked threitghia double bord. Th hiueiber of onbes
lifiks irt the polymier is defingd as the tumber of PO,

slups sttached to three others through bridging oky-

| Thie sdditian of modifying cations wothe glass-
result inl the leavage of P-O-P linkipes dnd the cre-
atitin o nontiridging oxygen in the glass Theeross
Tl density'™ fisr stk glasses ranging from pure PO,
iihose conthining SO mole ¥ PO | lsgiven by |

.m ot noililo: ||iEuﬂT_jw b el middEdsricir
Where 7 the cross:Hrik densityand Yis the iole frac-
1o of B0 The eross fink density of pure anhys "
driiis gliss decreasds whet the mole percent of PO,
debeases from 100 to 5074 Pure P, pluss, as're-
ported in the literatiine (Bunkeret di | 1984) has the
ki fa i érods Tk density e oxyger ions are’
bifdged between PO, Minits, As P, 0, contains de-

 cridve o eneentrafio of Cantrol agent in the glass.
inbeteases, the o of ninbridging oxygetiincreases.|
-0 Glassés with the ratio O/F #2.5 dre kfiown
5 phosphites and thase witl O/P ratios be-
tweeen 2.5 and 3,0 are known as ultraphosphites.
Mitiphiosphates form Wher O/P=3 0and the stric-
turelof the glass becories acolléetian of tétrahedral -
climiis o Fings. The glasses' formed in the regionbe-
e O #3007 dnd '3!5 dretechinically!
polyphosphiates and glassés with O/P = 3.5 are khown
phosphates (Brow 20100} The length'of the
decreasés as e OFP rafio iricreases: Contint- ©
sddition ofmodifiers to the glass and adjustment
& ratio/ O/F = 35 will resdlt in'pyrophosphate

sl b seiizala A

W Thebasic building blocks of erystallineiand

jorphious phosphites are the petétrahedra thatre-
fratn the formation of sp’ hybrid orbitals by the P |
electorms(3s3p), The fifth electom is promoted |
3d rbitdl Wher strong - Bonding molesular
ials are formed with'oxygen 2p eléctorms
ckishafk and Corbridge 1961 Doremis 1984).

fetrahedral link through bovaldnt bridging
gené to fstan vilriotis phiosphate dnions. The tet

raecinal i clissi et esing the (2 terminalogy (iekau
19817 whire *i" repreésenti the number of bridging
oxyipeits per \etvaliedron ( groupsepresents a PO,
u&uﬁnﬁiﬁ:-wiﬁmmhﬂgingmmuminﬂnﬂ-
e (vitreous PLO L Rirrillerly ©F groups ;me::,f!:n-
rahedra with two bridging bnd two non bridging
oxygens (meta phosphite strociure) (Y jgroups are
P, tetrahedris with one Bridging syl thred non bridg-
ingz Geygehs (pyrophiospiate structre) and O groups
represéntsisolated PO, tetralieds witk fodr nion bridg:
ing eayieri (orihophisphate). These fire based on
VP it 5 Set b laiss composition {Mogis, ef al,
]HE;H"I"'.":"” il | L | ] |
; Phosphite glasses are made up of long chain

polymeric phosphate anions . which are connected
to one another by ionic-bonds t6-the modifying
cations, For subh a strucrure, it e observed that Sther
cations can sérve as ionic cross-links between the
non-bridging vikygen of the twidifferent chains.
var Wider aind Cérmpanell 1950) suggested that such
a trods linkage coitld take the form of the metal che-
late structuré. For phigsphiate glasses containing 50
miol % PO o less  the ritimber of meédh chaif leiigth
is given by Stevels equition (Volf 1984y, 27

butin] 'ﬁ'éie"F-’J_lfjnrlién-ﬂ"F-_-I-n}-IFP' 1 e 1 B8
whiere i urmber of strietiiral wits in mesn chain lerigth

“lr=oxidation state of the cations in'the glass

:'Ilm%lewﬂf”w.r iﬁih:—g!ﬁl F

~ P=male fréiction of phibsphioris in theigless

e has been observed that 2s the mean chain
]:ngqh!: rlﬂ'eltﬂcl VR ﬁf' I el :I-
ements decreases (Pyare el. al, 1996, Pyare 2003),

Al Ht‘H'ie _’_Hl::'ﬁ:ﬂﬂ fﬂﬂt’iﬁﬁ'; 'of 'dissolution
méehanismsit ¥ importan to builine the types of

phate gleisses. ‘The feléase 02410, P,0, and others’

colstitiehts o phospite gldsses i aqueous solu

Srtsbivy bk vt A mioline 1sdkaie? st o

st gl T aldi of butnsesiina

b rseninpead esemirttab OnX Yo yiiidad e s s

ﬁﬁ'lllﬁ‘wh-l st ln.Mu T s

lysis reaction as given below:
HiE raihory T

- OPOPIOR AH D= L0P0l +HO-P-OH'

R oL S B WI
In‘the Yiydrofysis of phsphite glasses the P-Op
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foms presented in. (1) chesgrs with e nanure 2
$ize of Ghe cxticn, As e condombic force beswers
boned weengyh s erpecied to ncrrase resdliing i
Prtey chemical barrier o 7ad), Jt cam be chserved
et e bt T of Lol in the legeime decresgny
8 e bond wszzgsh berwera sco-iridgng onypm

4 et v, S
willy increasing oH of the solistion T bty .o 35
5-'i-'r ?-lﬂ.-. “ MHMEME ! i 1'-,..-_‘
eenel of atenins e sl FE o okl i
These bydeonyl (O3 ) ions oz e P62 1
czeaningy fo o e g of fhe soiotions Sy
g canmt e mcTeEme n .

e leachute. Leacking of 7o) s comprolled by e 35:
deperads crithesdiy

it
R NE Sorr s bn b bufSer sofintingy
i

Conlembic foeres band sigts i ey phuogiars. |

FeEatey with soacret citons s fhe e ko

oIy Wi e Seneveies coton B mplsosin g
mmm,hm

nd oo Syl bt of e nevwrk frmer [
e nniciSey
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Table 1 indicates that quantity of 210 1‘?2;3;ij
creases with inerease in leachung UmE-Th:E RS
of Zn0 from lemary thPhﬂw.g.lﬁ"ﬁuﬂﬁuh ofthe
table 1 can explained by an empirical €4
following fom.,

(Q=avi+ht o
Where t iz leaching time and a and b are empin 5
constant, The equation shows that ':'I’-"‘:‘I'l"'r'-"r'uf £n
lesched increase with sqare root of time for short
lesching time and increase lineary with time for pro-
langed leachi ,
5. Effect nhlfl;ﬁaking: The shaking which wasuti-
lized induced liguid flow relevant to the condition
prevailing in the soil where the micronutrient is used
for the growth of the plant . Agitation 61 VIBOTOUs sir-
ring was not employed because of the - deviation from
the real problems of agriculture: However, leach-
ing of Zn{}are expected 1o increase at higher agita-
tion level,

The results of the present work clearly indi-
cate that leachability of Zn0 from ternary {63-X)
Zn0 XRO. 35 P.O, glasses can be controlled for ag-
ricultural use by insomporating different concenitration
of K,0,Mg0 and B.O,. Application of this knowl-
edge would increase the vield prodiction of major
crops and improve Indias position in agriculture,
The coulombic forces (bond strength) were calou-
bated using the formulazz! iir+r ¥ where 2,2 arethe
electrostatic charge on the cations Eﬂd'nunahrldging
oxygen ions, andr and r, represent their ionic radii,
respectively,

102

REFERENCES

Beni, R, and Ott, W.R. 1981, The effectof pH o the
durability of lithium-zine phosphate glasses
Glass Teeh 22( 4), 182-185, o

Binod Kurnar, 1985 Phosphate glasses and glass-
ce-ramics for biomaterial, Trans, Jnd Ceram
Soc. 44(6), 123-127, Ty

Bumie, | Gilchrist, T; Duff S .
N.and Malcolm, A. 1981. cdrtrolled refeass
Blasses(C.R.G) for biomedical uses,
Biomaterials, 2(4), 244245

g e

waimral Hasmerre I-?l':lllI Developmieni

-

Burnie, J. and Gilchrist, T, 197¢ Con
glasses (CR.G) 1983 o ol
1.5, patent 3, 93U~?13-_] C“hni:*
matenals in Ceramizg i, E‘mﬂ “TIE]:
Vincenzini, Elsevier Sejan:: .;Ethl'
Amsterdam, The Nethe,, 2

Brow, R. 1. 2000. The structure ¢ ﬁmlﬁg. :
glasses, ] Non-Cryge S‘uﬁd.;m':%ﬁ“'.ﬂﬂ

Bunker, C.. Amold GW, and Wijgg, -2
Phosphate glass dissolyiy, ,n 'ﬁ'“"?ﬁ'\
tions, J. Nan Cryst. Safig, 54 1:%*

Chrickshank, D.W.1, 1961. 18,y p o 1% Mg
Phosphorus: An outline pfjy, Eu.rt'l’fa
chemistry and technolpgy, ; E;f"*s-.
54-86. oy

David, W.R., 1973, 1.8 Paten; 3 4
October 2.

Drake, C.F. and Groham. 1976, Ingress. . -
as slow release herbiciges ;E;m m‘ﬂm'
Chemical Society smﬁnmﬂug?ﬂ?

Dipali Kunduand Roy, S, K_ 1985, pey -

lease
and phosphate ions from Zn(up

tems and its characterization T e,
Ceram. Soc, 47(4), 115-110.
Doremus, R.H. 1994, Glass science, iy |

Wily-interscience Publication eyt
USA |
Gordon, J, R, 1975, FeO K,0-P,0. Blesses iy
source of micronutrients iranin s iy
Ceram. Soc, Bull, 54 (12, 1065-1m.
Gordon, JR. 1976. U.S. Patent 3, 958973 Ml
Gray, PE. and Klein, L.C, 1983, Water in piogls
| glasses, Glass Technol. 23(4), 17111
Gray, RE. and Klein, L.C., 1983, The chemicdé
rability of sodium ultraphosphate gasss
- Glass Technol, 24(4), 2002-2006
Kanwar, 1.S. and Randhawa, N.S, 1972, Mizes
trient research in soils and plantsin 2
ICAR, New Delhi,107.
Kicbau, F.: Keefe, M.0, and Novrotsky, A%
Siructure and Bonding in Crysabi
. demic Press, New York, 197. T
Kundu, D, Roy, K. and Dasgopa 3
- Tapid complexometeric method ¢

53.'][& Raja



TN b
My Ppare ol 0,8, Aalbi

=L H% mination of Zn0, AlLOy and P40y in phos-

phate based glanses, Trany, fnd, Ceraim,

Soe., ibid 44¢5) 106- 108,
ta. §.N.: Sharma, N.; Virkar, A.N.; Ray, H.8.
T and Paul, A, 1985, Leaching behavior of a
~ blast fumace slug based soil, conditioner and

O liming mateelal, Trans fnd. Ceram, Soc,
44(5), 109111,

A Milankovie; Rajie, M., Dragner, A
Trofko, R, and Day, [).E. 1998, Crystali-
sathon of iron phosphate glasses, Phys. Chem.
= Glasses, 39, 70-75,
 Raja Ram, M. and Day, D.E. 1987. Nitrogen disso

" |ution alkaline earth metaphosphate melts, Jf
o Am. Cer Soe. TO(4), 203-207.

’ ). and Tyagl, B.S. 1988, Boran potassium
. silicazinc glasses inIndian agriculture Seanl-
. marcum on Advanees in Ceram-
" ica,10-11 February, 70-71 Varanssi.

- Ram Pyare; Laijilal; Joshi, V.C. and Singh, VK. 1996,

- Leachabilty of molybedenum from temazy
WEh phosphate glasses, /. Am. Ceram. Soc, 79

{5), 1328-1334,
Tan Pyare. 2003 Leachability of Zine ions [rom ter
phosphate glusses, J/ of Marerlal Sel-
ence, 38, 2079-2086.

Randhawa, N.8. and Nayyar, V., 1982, Crop re-
sponse (o applied micronutrients . Review af
Solf rexearchs I fndla part 1, 365

Sumunevi, B.; Bozadjiew.F, Djumbraski, P and
Rangelova, N, 2000, Borate agriglsses syn-
ihetic and application, Glasy Tuchmology 41
(6, 206-208.

Taklar, PN, and Randhawi, N5, 1980, In serminar
on Zine waste and their utilization, 15-1 f
October, New Delhi.

vian Wazer, ] K. and Camponell, D.A, 1950, Struc-
wre and properties of eandensed phosphate,
IV, Cmp[mh:-nfummlﬂnlnpulyp]mﬁmﬂ:
solution, J Am.Chem, Soc, 72(2), 655-663.

Volf, M. B. 1984, Chemical approwch o Glass, Clasy
Sclence and Technology, T Elsevier, Amster-
dam Oxford, New York, Tokyo, 212




D

dowrnal of Maural Wrianeia and Devedosmant fral o, Jeod

ECONOMIC ANALYSIS OF MILK PRODUCTION FROM C( IMMER-

CIALDAIRY FA

RMS IN MAHARA,
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.?Fmﬁahm‘ Agriculturs Institwie - Degmed Elniversity, Allahabad - 211007

ABSTRACT
: The prosent Investigation was under-
taken to reveal the nature and extent of invest-
ment of the duiry Inputy roipuired for milk pro-
uction and problems faced in mill production
I soclo-geonomie backgrounds of newly consti-
uted Maharajagan] distriet of Utiar Pradesh,
Reaults indlented thint milch animals wore mainly
renred for milk production during nnd calves
- were trented as byproducts. Total milk produc-
tion showed an Incrensing tendeney with the size
of commercinl dairy farm, A avernge dalry farm
produced around 150.87 quintals of milk, 20,65
tones of d ung and around § calves (both male
and female) in n year. Male calves were valued
very low compared to female calves and there
wan higher mortality In the male calvey, Gen-
ernl market price of mill was Rs, 12 per litre and
dung Ry, 150 per ton. An nverage farmer's gross
recoipt from the dairy farm stood af

 R8.2,26,783,00. The owners entogories of first,

wecond and third skze group earned a gross ln-
come upto Rs. 154,295, Rs. 248,528 and
Ra.3,16,741, respectively. An avernge sample
duiry farmer recelved Ra.32,316.90 per animal

I am year from all accounts, The gross recelpt
on per cow basls varied from Rs.28, Rs,122,53

~ andRs.36,626,18, respoctively showing an Indi-

- rect relutionship with the farm size.

Words : Economic analysls, commerctal dairy

BRE: 5. milk peoducrion

=
-

Milk is nature's ideal and nearly perfiect single
od for new human beings, Milk provides nearly all
he nutrients in balanced proportion for growth and

development of mammaly, There (8 no substitute for
milk. India in an agrrculiure based country, having hirg-
e5l bovine population tn warld, According io receni
estimates (2003) India holds 220 million catile and
4 million buffiloes , The total bovine populstion in
Indin is about one fifth of the world bovine pepulation
but it is painstaking to note thit milk production in
Enddin is haedly 14% of world total milk production
which i in incientive of the poor productivity of our
arlimals. This low level of production his been result
of the effects of many faelors such as PoOCr SOCio-
econamic conditions, hereditary charcteristics of non-
descript poor yielding animals and poor feeding and
magement practices adopled by daiey fumers Most
duiry farmers in Inctia ore illiterate doing subsistence
farming, economically weak and tradition bound, fiol-
lowing old and primitive practices of feeding, breed-
Ing and monagement, Farmers usually lack in techni-
eal know how and manageral skill therefire they
find difficult 1o make daury enterprise an economically
vinble unit (Acharya 1973), Presently there is an in-
creased demand for milk and milk products dise to
continually increasing human population and recogni-
tion of mdlk a5 an important compenent of human dist.
Thus, there is more emphasis o increase milk pro-
duction in rural arens by encouraging farmers and
landless Inbourers to undertake dairy as subsidiary
occupation and supplement their income (Kumar and
Raut 1972), It necessitates to work on the cost of
milk production to decide the economiclevel and prof-
itability of milch animals considering the FESOUTTES aup-
plied by the farm family, Since agro-climatic and
economie conditions vary from region to region, re-
gion specific (micro-level) study wis carried out to
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RESULTS AND DIsc Uss)
The socid-economic sy, Oy

fhrmers and logical i““—"’F’T‘E!n[iun o

milk production an sample mh]mm}hm

Maharajganj district of Uttar py, u&ﬂ}'ﬁ‘?g‘ o

sults furnished in table | o 7 Hh‘d | o

Demographic djstrihurinum-
lyexhibit, Sex and age-wise iy oY ng
miembers are givenin table | T, fﬂrnil:.ﬁnm\
ond and third cotegory uitsconsi . 1%,
5.20 members in each category, ;.:gmﬁ "!‘Hh
samiple average stood at 5.67 IHr:mI:.;mwh:'l-
of ale e female ough depice ey
tign between the categories, but the . Pt
was tha it was almost equal Study deg
nating proportion of males gver femaleg i:"t‘
On these dairy units in genera) ang on mi“
units in particular it was observed that bogh g, 4
and females are engaged in dairy works
that 61.73 per cent of the total feumily by &
in the group of adult 28.92 per cay ||;,3;1i|[|m1I|II|I
9.35 per centin old age group, S

Literacy provides ability for Mesringy
proved life style and standard OF living and g
influence the attitude and skill. Table 2 indicayypy  Table 2
there are 63.88 per cent literate PCTSORS in the firg
and average 39.74 per certmales are literaty jig
literacy was higher than female literacy onall fes
egory of sample dairy units, 30 per cent ofthe find
members were illiterate.

Table 3 shows the investment pattam mi
ferent categaries of dairy units as there standsddre
relationship between farm size and capital tmvesine
The investment on cattle shed and equipment v
Rs.72,748, Rs. 116,225 and Rs. 1,91,066 in i

103 .
belp at producers' level in nunal settings of Mahangay
district for studying the invest pattem, cost of milk
production, et refumsfrorn ik prochuction and break
even level of milk production of different sized com-
mmercial dairy farms.
MATERIALS AND METHODS
The study was based on collection of data
fromm both the primary and the secondary sources in
the capital down of newly constituted Maharnjganj
district of Uttar Pradesh, The secondary source con-
stituted official purifications of Meharaiganj district of
Uttar Pradesh, for the socio-cconomic features of the
ar=a under study, Investigators collected fiull informa-
tions on various inputs such as feeds and fodder, medi-
cines, breeds of cows and buffiloes, machines, tooks
and infrastructural support with the dairy units in the
area. The sample design for present study comprised
stratified random sampling technique for selection of
the respondent private dairy farmess. A listof all the
commencial dairy farmers of the Mgharajganj was ob-
tained from the dairy survey repart Maharajganj -
2000, The 155 commercial dairy units had been
grouped into three categories hased on their size viz.
category [ (3 cows), category I (6-10 cows) and
categary Ll {more than 10 cows). Numbers of cows
ﬁﬂicmiﬂwnmbﬂﬂfsﬂuilmﬂchmminﬂwm
ductive age. A sample of 60 dairy units from these
categorics had been selected for distribution as 25
units in category L, 20 in category Il and 15 in cat-
egory [l The primary data pertained 1o the year
2000-01 while the secandary data included time se-
mies of different time spans in different cases, The main
fnmaufﬂmﬂm}'umtnexmﬁmih:mmmm
fure, resource use, its productivity and the resource

e m—

;nﬂ:
Ml

Famala
Children

Aduft (18

ﬁ'ﬂugu

D

Silen of g

Category
Catagory

um:ﬂiﬂimyinmmmudalchilymﬁh of different,
categaries. Diata were analyzed using tabular method,
Thishﬂxﬁm;:nfanq!}'ﬁa“ﬁim:uﬁm}-mfmm
inherent quality of purporating the true picture of an
economy in simplest form. Relatively simple statisti.
cal techniques as percentages and average were also
employed ip analyse the data. (Snedccarand Cochran
1967). Moreover break-even level of milk produc.

 dietion for cows n milking, sige squicd"

second and third category, average investmennar
the: year was Rs, 1,30,748, Rs.2,40,205 8
Rs.3,65,066 respectively, This includes e pus®
price (current market) of the dairy animalsto
the whole the magnitude of fixed investment ™ |
as the size of dairy farm increases. Totnlcode™
ning dairy units nludes eost of feeding libore#F
interest and depreciation etc. The costof k7

iy

el

Sampe
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'-I::::'!'. categories.
h F— Particalars Eﬂgﬂyr Category il Category I Average
o | Awerzoe s2s of farmiy 504 555 £20 567
S | (100) {100 (100} (100}
g 2 81 320 2 50 208
e fa1n (57.85) (53.885) (52.58)
E: | 313 235 240 252
. 5159 (42.35) 45.15) (47 44)
T (beiow 14 years) 220 13 (A0 14 PLe 154 @BE
™ (5.4
: : {15-50 yesr=) i 380 (T027) 345 (654 150 B1.73)
h- . (52.96)
:I i M ace (abovs B yeers) 064 (10600 035 (530) 060 (1154 055 [2.35)
LS
ty
hx
=
e
- ;
&

Family e Litsrate liierate
Male Femsle Toisl Malse Femzle Total
a0 180 10z 20 18 2] 211 31.10
(100 | B179) (689 (869 | (1639 (343 E1In
255 3m 175 475 1 1] el .80
(00 | (B405) (159) (B553) | @81 (10BN (w4
520 240 1.80 420 040 e f1] 100
{100} | (4329 (M6 @77 | FEm) (154G (a2
587 280 145 185 a5 13 1.8
(100) | @874) (aw) (@©388) | @80) (203 @SN
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Table 1: Sex and age-wise distribution of members of dairy farmers’ in three different
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107 : ;atagﬂ"iﬁ of dairy farm.
in differen il Gategory
Table 3 Investment patter caiogony ecsetrl mo g
! 240225 W06 pu i ;
130748 (100) (i0g) f
Total investment (Rs.) (100 & K
191088 4
248 1168225 %y | L
L (Gattie shed and equpments {?ﬁ ) (83 S E‘? BT
ﬂ 124000 124000 —_H&"
b Purchase of dairy animal wade) (5169 We  wayiak
p e e e Tl B
Note: Figures in parentheses are | ]

Table 4: Cost of milk production per animal in different categories of dairy fapp, [

e S Gy e R
T M55T0 1390411 1451802  ta3um| f
2. Labourcharges .
s §6035 127863 214508  t4mnm I
) Famiy 3425.70 2630.95 186148  2a1m
i ks 46321 427.40 26T 4144
Miscellaneous expenses 224 .06 195.21 167.26 1915
5. Inlerest on working capitel (@ 794.67 780.27 BI587  su®
12 per cent per annum)
&  Depreciation:
i Onanimals 849,38 85993 428.26 Ba408
) On cat shed and equipment 171595 155212 180535 166469 |
4§ Tf:m:' fed resources 30042 304850  3ms743 3861

BAI928 2562753 2510013 zs.mt_:
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Total Quantity and value of producis

b & 5: Value of milk, dung and calves in different categories of dairy farms.

Freducts Catogery E:n-"nnﬂ' 'f‘-lt';ri'lw Average
|
12410 {9420 PEOED 18087 08
{Tonnes) 14.50 21.70 29.50 20,65
1.20 1,45 240 1.28
....... Iz calves .40 380 680 280
148520 il g et NG TS
2173 3255 4425 98
4200 G125 11400 EE40
154295 248528 316541 226 7R
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6: Average annual profits and cost benefit ratio in different categories of dairy farms.

Products t:rt-nlnnrr Cﬂlt'l!ﬁfh' e Average
s income (Rs.) 154205 | 248528 316941 226783
8 incoime (Rs.) 4327725 | 027402 | e6E1842 | B4056.79
i cost (BC) ratio 1.7 133 127 132
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wi reak even point o’ =~ 3
Table 7; Dalry farm cawﬁﬂ gatagory T Gategory il Category (Il i "
Products H_EE

0.55 W)
Average annual fixed cost (Rs.) 6,305.55 13.22? = 19.098.39 |1 Rl
Average annual varfable cost (Rs.) EE'.'Ifg-;g v 8.58 i
Variable cost per litre milk (Rs.] 8.03 9.38 1.55
Total cost (Rs. per litre milk) : > 12 00 1200 _
Price of milk (Rs.per litre) 10 260 51 175753 | 14 Ra
Break even point (Rs.) 1,220.15 1,49k — = - .I.
segregate from the total cost as there ane some un- Rs_jﬁ,ﬁi!ll_i.lﬂ showing an indirect refationshj . .
the farm size.

productive animals like male calves and old anim?ls
who share the feed and infrastructure of the dairy
furms. (Parthosarthy, 1975). That is why the whole
costs by heads of expenditure had been divided by
the number of cows in milking stage 1o work out the
cost of milk production per animal per year and the
results are given intable 4, Tt showed that anaverage
dairy farmer in Maharajgan] district spends
Rs,25,839.32 as total cost of milk production per
animal for the year against the total variable and fixed
costs, The category-wise break up showed that the
cost of running dairy farm if apportioned for one ani-
mal poes on decreasing as the size of the farm incrases
Milch animals are mainly reared for milk pro-
duction and besides it the dung and calves are treated
as byproducts. Table 5 gives the physical position of
dund and calves total value of the milk. Total milk
production showed an increasing tendency with the
farm size. An average dairy farmer produce around
180.87 quintals of milk, 20,65 tons of dung and around
5 calves (both male and female). Male calves are val-
ued fow compared to female calves and there was
higher degree of mertality in them, General market
price of milk was Rs.12 per litre and dung (@ Bs. 150
per ton was used to compute the value of products.
An average farmer's gross receipts from the dairy
farm stood at Rs. 226783, The category-wise break-
up showed that the owners of first, second and third
size group eamed gross income uptoRs, 154,295, Rs,
248528 and Rs. 316941, respectively. An averape
sample dairy farmer received Rs.32316.90 per ani-
ofi per cow basis varied from Rs.28.122.53 to

Table 6 reveals the magnitudes of gr, AB
come, et income, fanm INcome, family labour iy
and benefit cost ratio which vary from farmy 8cr
but are not comparable because of vatiation] $tag
farm size, However benefit cost ratio can be 881
pared . The benefit cost ratio on an average bre
stood at 1.32 revealing an average Rs.1.32 for, 10ng
one rupee of investment/expenditure on it m

Table 7 gives the measure of bieak even et
of milk production. Break even analysis of mil e
duction is the production which covers total o ing|
milk production below which dairy owner wil ., 1
loss. On the basis of above analysis that itm o2
coneluded as the milk production is economicd .4
ghle and profitable enterprise in Maharajganj d ::J
of Uttar Pradesh which can be gainful foreny jje ¢
ment of the nural and urban peeple. perd

{11]
b
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COMPARATIVE PRE AND POST HATCHING DEVELOPMENTAL
STUDY OF THE SCHIZOTHORAX PLA GIOSTOMUS (HECKEL) IN
RELATION TO DIFFERENT ENVIRONME NTAL(NATURALAND

CONFINED WATER) CONDITIONS,

Rajesh Rayaland 5. N, Bahuguna

Depariment of Zoology and Bistechnology, (UGC-SAP. COSIST FIST),
HANB, Garlwal Uiversity, Srinapar. Gorhwal-246174 fUntaranchal), India

ABSTRACT

The purpose of present study is to de-
seribe the pre and post hatching developmental
stages of 5. plagiostomus in the natural as well
a5 laboratory réaring conditions, for successful
breeding experiment. 5. Plagiostomus shows a
long spawning season and their breeding was ob-
served at a peak from September-October
(2003-05). Suitable temperature, high concentra-
tion of dissolve oxygen and relatively low pH are
necessary for the spawning of this species. Dur-
ing the course of present study it was observed
that the formation of germinal disc or blastodise
wiis started after 20-30 min of fertilization, first
cleayage after 2 hrs, morula stage after 10-12
hrs, yolk plug stage after 13-16 hrs, pre- cepha-
lic movement by “pea shaped” embryos in the
periviteline fluid, started by 56-65 hirs in labora-
tory and by 70-74 hrs in natural condition. Hatch-
ing takes place after 108-115hrs of fertilization
in laboratory condition when water temperature
ranged from 21-23°C while it was 120-135 hrsin
Ifl-_i_'l.lﬂ] (running river water) condition where
water temperature was recorded 17-19°C. In
laboratory conditien, the percentage of fertiliza-

- tion and hatching ranged from 70-75% and 60-

65% respectively while it was higher 90-95%
ag’g;ﬁ:ﬂhﬂﬁ% respectively in natural conditions,
Proper development or growth rate was also observed

ords: Embryonic and larval development,
dayan smaw frout, Schizothorax plagiostomus,

pre flexion and post flexion stages.
dchizethorax plagiostomus is one of the
mast important food fish among the Snowfed Rivers
of northern India, including river Alaknanda of
Uttaranchal Garhwal region. Sehizothorar species
have a good prospect to become a commercial
culturable food fish (Sumner, 1903; Nicholas, 1927
Misra, 1982; Raina et.al.1985a; Sunder, 1992
Bahupuna et.al. 1998 etc), It is only possible when
we may develop a good quality of seed by LSing pood
indigenous scientific technique for commercial pur-
pose. Before that, it is essential to know the proper
development of the different developing stages of
embryes for healthy seed production (Sumner, 1903;
Michobas, 1927: Bahuguna, 200). Although artificial
breeding and rearing experiment in various species of
fishes including Schizothorax, from different habita
has been carried out by many workers (Raina, 1977:
Rainaet. al., 1985 b Rajyalakshmi et al., 1991 Inshi
and Sunder, 1995 ete) while in case of Schizothorar
plagiostomus, excepting some work conducted by
Bahuguna et. al, (1998), Bahuguna (2000, 2006),
Bahuguna and Rayal (2006), Rayal (2006} ete, this
work is usually neglected in Garbwal region.
S0, further an attemypt has been made to know
the pre and post hatching development of the natyral
as well as laboratory reared 5. plagiostomus larvae

MATERIALS AND METHODS

Both eggs and milt was obtained by stripping
the mature brooders: the fish was held firmly in one
hand while gentle pressure is applied to its abdomen
with the thumb and fore finger of other hand. As the
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finger drown toward the anus of the fish, the i‘ﬂ-‘-’-ﬁ'-ll'ﬂ
orees out the gametes, The egps and milt were striped
0o elean enameled trey, which has been mﬂ'lﬁl'-fﬂf'i
with fresh river water, The eggs and milt were mixed
with the help of bird feather for 5- 10 min, than excess
of the milt was removed by adding and changing the
water. There after fertilized epgs were placed in the
hatching trays and kept on small stream of river. This
was dane to ensure the proper and natural develop-
mentin natural environment among the fertlized egas
(Bahugunaetal 1998, 2000). Some of the fertilized
“E8s were brought to the Iaboratary in plastic buckst
and kept in glass jar hatchery and in hatching tub, The
Process of devedopment in different sets, at both (natu-
ral and laberatory) sites were examined and till post
flexion stapes at 2-4 s (before hatching) and 8-12
hrsintervals (after hatching) some sarmples were fixed

in different fixatives viz 4% formalin, 70% alcohol,
¢ic., for further study,

Methods for observation:

Tnmueﬂl:ﬂick}'nuterjcﬂ}flﬁymﬁ!@
were rolled. This procedure was followed daily for
stock eulture in order to preven clumping the cpgs.
Forexperimental work it was essetial to obtain de-
velopment as nearly normal &5 possible. The eges were
usually examined either of the following methods(1),
The eggs were placed with water on special culture
slide having a depression shghtly less than the diam-
eter of eggs: than it was possible to roll the egg to
desire pesition by meving cover slip. (2), The egps
were placed with a drop of water on ordinary glass
slide and covered with a very thin, fexible sheet of
mica, so that itha:mmpnﬁhlemmtal:ﬂtegg;m
the previous method (3}, In those conditions when
both above methods were not possible the egps wer

placed witha water drop o ardinary Eloss slide and
hair loop was used to rotate the

 Formorphological developmenta] Study af.
ter hatching, the larvac WETE examined inder the dis.
seeting microscope and observationg Were noted

e L S

down. For the study of gro -

relationship) method was follgy,.g "

(1957} with some modificatigy, “'ﬂﬁaﬁ"ht: et 1
| |

= Pletely
RESULTS AND DISCUsg; oo

| Pre hatching m ical N blastee
{(tahle-1): 1 by gron

The unfertilized egg- Ty, this gy
from a mature female fish Ihto E”ﬁ% e A
the morpholoical characieristios o o W . 2
epps, including thin and delicae muﬁ'ﬂgg e, ﬁﬁm
large size periviteline space oy @Pﬂrg;&%*' 1
body and yolk sac with germing distmﬂ ' plagios,
small, soft and pulpy when they Were ﬁk;i?t i fiens
Ferulization and cleavage: - thisstag
Egps swell upcnnsiderahly{m,_. . lionand
=18 mam.) within 10 —20 mip_ mm“ﬁft and yell;
accommodation of epg protoplasm a .., B mentaric
after 20-30 minute of fertilization, The, %: sule wen
highly adhesive and get enabjed 1 Btach g, pecton]
osmotic pressure, Eges were loaded uﬂﬂlﬁh&m ‘l““
volk, which was more rmmdsinshqx.mugh ﬁc =
development and gradualy becomes gy i
opment proceeds. Along with developme & e |
bryo, constrietion appeared in the Yolk ard g dorsal i
ther gets elongated to fclrrnmhn:shnpcamujhi TEZion w
aequire the shape ofa posteriorly elongatedyy, {
(Plate-1. ). A proove on the surface of blagy fin folde

oeeurs after two hes of fertilization, The cleanag 81l filem

tine for coresiderable perind without mug e aEam
in the over form, from that of the origing) bz A7°2 W
Later stages of development: ::rfi
The periblast appears 16-24 s o
z2tion. Inthis duration (16-24 brs) meorchngs ILg).On
g place are; 1), the uneleaved protipism gys ternally
around the margin of the group of blstomesad y oo we
eath the blastodise, 2), The nucle of mergid rays. jar
of cells gradually becorme frae of cell oafins? miavem)
tnte their divisions and migrate inno e e develop
blast, converting it into a nucleated butnor i€ In o
Structure, 3). Subsequent to the muclestin® :
Periblast the blasioderm changes in ﬂ“mﬁ.ﬂ i
margin of blastodist thickens due o bath £ A
increase in cells and 1o thinning central 1Y
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disc. ). During few next hrs the genn TN EROWS COm-
pletely over the surface of volk misss, so that the un-
covered portion of the egg is finally covercd. As the
blastoderm spread over e surface afyolk, the em-
bryo grows rpidly in length and become segmented;
this segmentation is confined o the mesoderm (Plate-

Eel

2. Post hatching magpo-morphological obser-
In laboratory site:

Just after hatching; the snow trout 5.
plagiostomus larvae measured 9.00 mm and 0.11mg
in mean length and weight respectively (table-2). Af
this stage they were transparenl, lacking in pigmenta-
tion and irregular in shape. Yolk sac was lobe shaped
andyellow-orange in colour. Eyes were without pig-
mentation, striopore (future anus) and guditory cap-
sule were ot clearly visible (Plate-11.a). On2*dph

fin was clearly visible and two chambered
heart and yellow colored blood circulating in body
was clearly visible (Plate-ILe). On 3.4% day rudi-
mentary gills appears, myolomes visible, cyes pig-
mentation commences and pectoral fin slightly in-
creased in size, jaws compéaratively more defined,
dorsal fin fold commence to develop and opercular
region was demarcated (Plate-1.€).

On 5® day yolk sac becomes tubular, veniral
finfold elongated toward anterjor side, gill arches and
gill filaments were clearly visible. Colour of blood fum
yellow to reddish and body become pigmented. Anal
area was distinet. On 6* day caudal fin was more

‘defined and functional, yolk sac was reduced. By 7
day flexion of notochord begins. Yolk sac mostly ab-
sorbed, jaws and operculum well developed (Plate-
{1.g). On 8* inflated swim bladder was appeared ex-
ternally by necked eyes. On 9°-10" day caudal fin
mmmed:ﬁmdaud functional with rudimentary fin
rays, faws well developed and functional, having well
-movement. pectoral fin elongated and dorsal fin was
developed (Plate-TLi).
Innatural site:
~ Thenewlyhatched larvae were 10.5 mm and
img in length and weight respectively (table-2).
transparent, and actively swimming near

=
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the bottom. Eyes were pigmented and yolk sac was

club shaped with good amount of yolk (Plate-I1.b}
On 1 day {upto 24 hrs of hatching) yellow blood

chﬁulaﬁm“mdmdyviﬂh{t&nmhmrﬂmﬂd.
Ad:wﬁsiﬂnmsuiu-pmtwa&ajmmamd where yolk

sac ended. ,
On 2 day, pectoral fin was &t rudimentary

stage. On 3" day radimentary gills appeared, body
become pig:mmad.mj'nmnwﬁandpmnml fin clearly
visible, rudimenm::.rjaws{l‘laterﬂ.dj and dorsal fin
start to develop. On 4° day; opercular area was well
demarcated, gill filaments visible and yellowish blood

turn to reddish in colour.
On 5* day ventral fin fold and dorsal fin start

to develop and anal area become distinct. On 6-T*
day flexion of notochard begins, jaws and operculum
were well developed and functional, larvae were ac-
tively swimming (Plate-I1.f) and rudimentary Swim
bladder was visible.

On 8* day well-inflated swim bladder and
<ome fin rays on caudal fin wes clearly visible (Plate-
[Lh). On 9°-10" day, caudal fin was more devel-
oped and started to become hilobed (Plate-TLj). Jaws
with lip pad were developed and functional, having
well movernent. Pectoral fin elongated and functional.
Darsal fin was comparatively large.

In order to follow all the pre- cleavage
changes. it is important to record the exact time of
insemination and transfer of the eggs immediately to 2
slide for observation, During the artificial breeding
experiment, il was noticed that just after fertilization
eggs swell up due to the absorption of water through
their vetelline membrane. These eggs were highly ad-
hesive and get enabled to attach due to the osmotic
pressure. The uncleaved protoplasm around the mar-
ginofthe group of bistomers called the marginal peri-
blast, while that beneath the blastodisc is the central
penblast.

: It was also observed that the incubation pe-
ried of 8 plagiostomus is 110120 hrs in laboratory
condition. in the month of Sept. — October when wa-
ter temperature ranged from 21°C—23°C but it is
higher (120130 hrs.) in natural water pools where
temperature was recorded 18°C - 19°C. These re-
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Time schedule of development:

Table.l. The following schedule |

Journet df Momeral Ressures and Develupment

i inba {coali
sm.wi.:n-amﬂﬂﬂﬂmlﬂ'ﬁ“ﬂ" FRtory ﬁm""wuu-!nu“ﬁl
ﬂ,dfmnzl"c-za"u:mtla-l respectivey, N

narural (runsing water) ceaditica "“h‘"fi__._.———— MDE\-'EW?MEH:F_‘_——‘“—R Tatle,
. | TIME |
i Afser Terilizntion] R L e e P T o [
L | 20-30 minwe. Blastadise o ﬂwj[—mi ﬁ
% | zh T Fire cleavage (Pluss-Lb-d). & —-—-—._H
3 4 hrs. Four ool siage (Plate-L.<)- __H_:“"-\_I
4 - 6.5 frs, Eight cell 5@.;11.;@__!1]- e —
5. 0 b, 'Simmﬁlﬂ_&ﬂﬂmfﬂ h-‘]
8. ‘.ilf-ll_.lllil'_hr.i_- Sinchy four cull singe, —Hhhi
£, 13 - 16 hrs. | Yalk plug stage (Plate-11), 3
0. 17224 hra, Clesing of hlastopare. ,
5 65hrs i iaboratory) | Embryo appeared as cireular tsbalae fold in yolk. Formation of ceph i —
10. | and 30-74 hrs (jn nasursl | started s pro- cephalic movement by “pea shaped” embryo In the peryigy, |
site). Thuid (Plase-], jkL |
= G Emibryo beings to elongale over the yolk and formation of head mi{ﬁ.;'ﬁ;:é
: i L,
Embrya movement very clear and twitching movement sideways oo tha g
aimest tauching the head, Rudimentary brain visible. Laterally avidem ik
i2; 50 hes, evagination. Oplic capsule present behind the eves. Motochord *mﬂmlﬁiﬂu!
optic vesicles, break inde (ail with myotomes. Embrvonic fin fold -:nuﬂmm:
incresse in sie (Plate-Lm) |
Embryo becomes active and showing twiiching movement freely m &
periviteling space. Both cephalic and caudal portion free from yolk m|
3. - | P b Myatomes on notachard 18 - 28 in number, V shaped and present up ta e
end. Rudiment of lens appears in optic capsule. Heart beat ragid, blood el
na kemoglabin. Black vesicle visible in the optic vesicle { Plata-1.n).
—
_ Embryos further elongate snd Eradually differentiote, make vigorous twicin L
14, 106 hrs, movement and ch A |
ot ahges position frequently. Further elongate and graderh
ilferentate. Number of myotomes funther increased (Plste-1o-p). '|
E i - |
15 {114 oy fully differenased and ready for haiching. |
108-115 ks {in laborsiory) _._-—JJ
: AR Hatching tske nis i 5
16, E . e 1 .
and 120-135 hrs {in natural e _H'n' by the leashing movement of tail Mlmmmptﬂﬂrﬂ].
Eine), rane, 1ail comes oyt first from the eggshell,

E—

e
_—
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4. Growth study of the 8 plaglossomus Inrvag itk o Iwboratory ws woll s natursl enyirenment
Larvae b hablting s confinod Larvin b habiting b oot ural
Age of larvae iy
(i daysy m%m—_ﬂ%ﬁm?m%
il | b
| a% % : iui %ﬂ I
'..; , 5 |._E_Ir i}
(s 0.0 A0 0.0
d 130 0 ! 1200 LA
4 2,00 __0.o14 12,50 0,010
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Graph-1: Langth-walght relationahip In the larvae of 8. plaglostomus reared In
: hhutmnwﬂhmurmmmm

—a— Lenth nl'l.lnn raarad hubnfuuqhill =— Lanth of larvas reared In natural st

. wﬂm Tnlmd’ln uunhm mu s o ‘l'h‘rnhtulhmn ranred In natural sile
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Fig.

' " dph. L) Fig. | (10
i b Diph= day post hatching. L= Ishoratory site larvne: N= natumnd site larme
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rebaprreet
| af dcasaral ReEonrEE ! :'3"!_“1.:,r for the slow growth ratg
117 esigaticnof mionils o
sults are mw:l]ﬂﬂ"'-h"':'"”nc:ﬁi:gisp.;mcﬂ af ﬁlﬂlmﬁmﬁwwmtmﬁ*mm%? richardsomii {(}
rbers. lp ¥Rrious ; i i atural sije | s i77.
E:;f:::;:;m :mqu;lm'niuu_nnﬂtll;ll“['lf;; E"-’Fh{l},' ngnwﬂlif:i;ﬂphh mﬁ%%m ]
ﬂdﬂiﬁrﬂﬁﬂﬂdbrnwl"ww{ﬁ&ﬂzb]a: jags; B \ st these values are slighdy "R I The phyai
Raina <. al, 1985 b; Gupm and 3855 Ty i e grovthor m;:-érd-ml.?”"h M.E. Brown
Raizods, 1985; Josh and Sunde 1980 Lo, Tm:ﬁ:ﬁ o e sumightline in S York
. By micrapogen, 5 iy pectly FEi : yhupta, .5 and Subl;
;t?;rknra? espcinous and lerhﬂ:;fé voe “mm,fm:r:wﬂﬂfgmmﬂmm% |arvad develop
rechardsoni it is noticed 190-360 RIS 50 pee yploped ZIGEIB T o 1||I:r*?].:'!|m"E Ty, 5 obscrved
wealer temperatures from Srinagar n;&-ﬂ..ﬂ.lh e comelatcd with morpho-coologicnl mwey, - Fish, 3241)
a: Raima et al,, 1985 1), 196 hrs in Scheaet U:R ruriticmal problerm. wshi, C.B.and Sund
rechmrdont at 145 C-19°C walst .jtﬂii ture: of S
fiom Kurnaiin lnke {Joshi and Sunder, 1995} 20 o qﬂEHDWLEDG EMENT Kourrsanin His|
hs i Schizothorar curvijrons &t bt d - The author's are highty thankful 15(2): 136~
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st flhe viding foe
In present study it is observed that & ) tarit food i
embryonic developmental process, ""’_':*P"'"‘ 1i1: REFERENC ES Thesis Gd
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ﬁmﬂ?ﬂmﬂmkm|n'ﬁmhmm{ 5 a]ﬂiﬂ Tﬂlﬁﬂu-linmnﬂhﬁnmtﬁm-.t I I -]
froem the riveer Thieburm (Gupta and Subla, 198 } l"m]: & s layan. 4 tel method:
Sehisatrorar plagiostomis from Hi Pradesh LR Ly oW T - her embl
{Raizoda, [985)and Kumaun |ake {Joshi and Sun- Schizothorax plagiostomus [Hedy 695698,
o 106 Aguacult, T(2); 153-158. SnmH e Vs,
. ffarencein the e schedule for devel-  Babuguna, S.N.; Mathani, S. and Newtiyal M1 Langer, R
opment of various ergans inside the eggs, including Ewmnﬂl 'nrudmgami.mt ofmod  duction
hatching time may be due to the difference in physi- in hill stream snow WOt S, richardionfln  Sehizothol
from Garhowal Himalaya Symporsmej  Sef, 2(1)

cochemical eondition of surrounding enviroament of
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hahigat it may be due to genctic vanations. In the com-

parison of natural condition/site, rapad yolk absorp-

tion and high mortality was also observed (just afier
yolk absorption) among the larvae reared in labora-
tory tank which may be due Lo the rise in water tem-
perature and dve to the deficiency of nutritive food
component, o that larvae exclusively depends on
exogenous food for nutrition which results in rapid
absorption or consumption of yolk sac for energy
production. Food quality is one of the most important
factors for proper growth or development (Brown,
1957); is supporting our findings where growth rate
was Jess or improper in confined laboratory water in
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IMPACT OF FEEDING ARGEMONE MEXICANA SEED ON
THE PERFORMANCE OF ALBINO RATS

4, Singh, D.IK. Singh, and 8.F. Verma '
Deparinent of Animal Husbandry and Dalrying

Instlruteof Agriculiural Sclences, B H U, Varanasi - 221005

Ihpa.rmim of Amimal Husbendry and Dairying,
Eulbﬁnhr Ashram PG College, Allahabad

Mﬂmcr
~ Forty-two albino rats, at one week of age,
haying average body weight of 53.33 g were ran-
domly divided into 7 groups of 6 each. Rats were
maintained on the rations blended with A,
m-l&d@.ﬂ 00% (T ), 0.01% (T,), 1.02%
(T, 0.05% (T ), 0.10% (T,), 0.5% (T ), and
1. %ﬂ,}, for a period of 42 days. The intalie of
ﬂﬁhﬂh{'ﬁ' Ca and phosphorus were signifi-
aﬂ[}r[ﬁﬂ A1) higher in all the groups fed with
| a than the control, except groups T,
lu ¢ -T Tﬁ lowest gain in body weight (P<0. l]
am:l 'hp;l {P<0.1) feed efficiency ratio were
il control than other groups. The dif-

"m‘ﬁ_ he levels of SGOT, SGPT and se-
rum i %e phosphate enzymes between the
mm:uldmiﬁunh Theweight of heart,
liver, kidney and spleen were significanily
[P-ﬂm}hw:rlnT than other treatment groups,
HWH mexdearia, allbinarats, performance.
. mn poppy or Satyanashi {.-Irg!mﬂne
_' X ’ ) 15 a globally distributed wild rabi season
plﬁ‘]:\ fﬁ'mla plant extract has some beneficial
properties like inseeticidal (Mote & Jadhav, 1993 and
: Eh'gl]mdﬁjmnm. 1999), weedicidal { Thakuretal.,
05 a hyant et al., 2002 and microbial anti
owil -@.ﬂlﬂmrs (Singh & Sharma, 1999 and
Gicldhic -., aI.,EﬂDl].PlamismtadiHemamm

of feeding A, mexicans seed on the performance of rmts.
MATERIALS AND METHODS

Forty two albino rats (21 males and 2] fe-
miales) with 2n average body weight of 53.33 g were
selected at one week of age and randomly divided
into 7 groups of 6 each. Care was talken that 3 males
and 3 females should be present in each group A.
mexicana seed was added (@) 0.00%(T ), 0.01 {T,),
0.02% (T,), 0.05%(T,),0.10%(T), 0.5%(T,) and
16 (T, ) in the normal food of rats.

The feed samples for proximate principles
were analysed as per procedure given A.QAC,
{1983). Calcium and phosphorus (Talapatra el. al.,
1940). ADF (Van Soest, 1963} and NDF (Van Saest
and Wine, 1967) were analysed as following the stan-
dard procedures,

At 42 days of age, the rats were kept hunper
for 24 hours, Before one hour of slaughter, 0.5 ml the
bloed sample from each rat was collected from jugu-
lar vein. Blood serum was separated by slanting the
test tube and thus serum oblained was stored at —
20°C for the analysis of serum ghutamate oxalodcetate
(SCFOT), serum glutamate piruvate transeaminase
(SGPT) and serum alkaline phosphate in blood, These
three matabolic enzymes were tested with chemikit
SGPT and SGOT adopting 2, 4 — DNPH procedure
{Roltman and Franket, 1957).

After slaughter, abdominal cavity was opened
and heart, spleen, liver and kidney were removed from
the body of rats. The weight of each organ was re-
corded separately. The data were statistically analysed

as per technique sugpested by Panse and Sukhatme
(1978},
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RESULTS AND DISCUSSION .

A, mereicann sead contained higlw.'l":l"-lj;i_
(26.58%), ADF (36, 51%), lignin (20 _m%;;nm i
lubose (16.209%) than the values foind i com

{Tahhe 1. i
The dry matter intake by rals were ﬂgm_m
cantly {(P<0.01) increased in the groups f':'i;z"’ )
0.01% (17.85 ), 0.05% (18.10g), 0.50%(17. u:mEn
and 1.00% (18.05 g) 4. mevicans fed groups th
the control (Table 2). Groups T, and T, showed szg-
nificantly (P<0.05} lower dry matter intake than the
value found hhmmLﬂrﬁdmﬁhﬁrﬁﬂ“ﬂ
was at par with the dry matter intake claim
mm Lai;:mmq- manual {2003, puhi[sl?ud by
8 manufacturer of the rat feed. The reduction in dry
matter intake with increased levels of A, mexicana
plant extract has been reported by Chitra ct, al.,
(1996) in Spodotoptera litura. The levels of seed did
Mshﬂwm'r:lﬂﬁm“iﬂihlmkenffmjhﬂmpmﬂ
study, Fleccher et. al., (1993) found reduction in feed
intake a1 | % level of this seed in the diet, which was
ot true in the present study. The presence of
diliydroalkaloids in A. mexicana seed rapidly de-
creased on exposure of sun-light (Fletcher et al.,
1993), Hmﬁﬂﬂ&usedhﬂmplmim&sﬁgaﬁmma}'
have less alkaloids as they were collected in the ex-
reme summier (mid-June), This might be the reason
behind o bed impact on feed intake upto 1% level of
seed present in the dist
The dry matter, crude protein, erude fat. cal-
cium and phosphorus intake were significantly
(P<0.01) higherin groups T, T, T, and T, than the
values found in groups T, and T, including contro]
(Table 2).

verage body weight gain in
(239)andT, {EJ?g}Hﬁtmﬂdmhwm;E
mm:mﬂsinlakelwehlimﬂtmm in grovps
T T, T, and T, (Table 2}, The body weight gain
significandy (P<(),0] ) increased nA. Mexicana
Eroups than the contrg| Takken et g, {1993) re-
ported reduction inthe weigiy
was added in the pig diet. This findings 4;
r::.bumtcwiﬂnhtpmrmu!ts. The Faed:ﬂ'imem}.

T S —

of Wurat Resgurce aud Bevelopment

ratic was significantly (P<0.01y. ,
than the value found in ﬂ'lhl:rgr.;,upj iy
in the value among 4. mexjeq,,, %h“ﬁ iy
not show siatistical significanc,, - | hdh%
found lower feed efficiency tap hﬂq 1
mexicana fed groups than Thﬂ E‘JTU:{.MU’: tre
uppﬂﬁmmmcpfﬁﬁﬂﬁ]!dmlg, udl“i TS 5
The level of SGPT eny, bl
[ lu" i
[.U/L) m groups TA' Tu and T ang |[:u.-;-i,':'.]:’ﬂ“!:a:'l-i-F
LU/ ingroups T, T, and T, bt gy . Py
rwio values were not mEl'liﬂl:ammm“.
of variations in the levels Of SGPT gy Ty
mexicana seed groups were wih, e g
in contrel group. Uiy
The average valu:andrangenf ;
SGOT enzymes were maximyy, in ;a%‘l
groups than the control (Table 3 Theay gt
enzyme was 26.25, 30,00, 30,99, 4y g,
487504125 UL i groupy T, 7 71 23
and T, respectively. 'l"lmﬁffem:.uea]r: Ih: i
niot show statistical sigmificance. "y
Average serum alkaline m%i
mexican seed fed groups than COfitrg| mhl
except group T, which showeg highes; o
(13223 107L). Owing to much %iﬁ*h
els of serum alkaline Phosphate in ﬂlehlmﬂat
did not observed significan; VErialions hetym
Eroups,
The average weigh of heart incressgp
11.7% 10 19,62 inA, m:xicanuﬁedgmm&:ﬁ
average f.raIue observed ip group T, (Table 1
weight was significantly (P=<0.01) ko
than rest of the groups, The level sl |—
Mmexicana did not show statistical significancerd |

The average weight of liver sigifisd
(P<0.01}increased jn 4 mexicana fed grogst
the value found in control (Table 3). The liversed
Was the highest in group T (6.25 g followed¥! |
(6.20 2) and the lowest in group ' |
(4228) The average liver weight found in g4’
T, Weresignificantly (p.<,05) higher ™

ngroups T, (5.40 g). a
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h J Singh & ol { gnificantly
3 3lewn l.\tﬂg]ﬂﬂ.rms s1En
% : Theiverage weight of kidney showed simi- _ The ﬂl“ﬁ:dﬂm:" A, mexlcana seed was
ol ariations inall the groups as the virip-  (P<0.01) InC ; e of its Jevels, than the
h !tﬂﬂﬂf\-mﬂ e b the avernge '..'-'Ei,ﬂh'l. of liver added in the feed, rﬂ![:':;-l p ble 3). The average
4 fions m‘litﬁ i 1o weight of kidnay was 1.0, value c.hs_m'ﬂd in gon i groun T, (032 8) and
by 3 H““ﬁlﬂnml! 4Egir;gmupST- splecn weight was minim
1.26, 1-*T:r' T lm i " e masimum in T, (046 £).
Ly TRl T, o T, ~
hnsi
Efn Tuhle 1 1 Per cent chemical compaosition af feeds {dry matter bas 5}
'y
& Constituents Argiomne mexicana seed Rat feed
& 9.95
L Dry matter 50.50 gn 0
Crude protein 18.84 3-13
i | Nitrogen 3.01 o4
Y Crude fat 26.58 41;33
g MN.DLFE. 38.21 :
- 6.51 26.92
| AD.F 36. ¥
'1 Lignin 20.30 12,
d Cellulose 16.20 14.08
. Total ash 5.50 7.82
L Acid insoluble ash 1.88 2.27
\ Calcium 1.30 1.65
L Phosphorus 0.33 0.56
L JL-. ! ﬁhle 2 ; Impact of feeding A. mexicana seed on intake of dry matter nutrients,
, .

body weight grain and efficiency ratio in rats

=1 .'-_'.'ﬁmmuts Avevege lntalefratiday () N T
L (e y, | ofnader Gder| |y body wt/rat (g) | efficiency ratio
.::;_; _1 Muster | Protain | fat
*-F e 1631 | 3.06 | 434 [0.21 [0.05 1.62 10,06
i S 1785 | 335 | 475 |0.23 |0.08 242 137
1}'{: & 1555 | 292 | 4.14 020 |0.05 2.39 6.50
i TR 1810 | 3.40 | 4.81 [023 008 2,46 6.3
,,@]~ ; 1527 | 287 | 406 [0.19 [0 237 6.44
.-';,e" NET 1752 | 329 | 4.66 022 [0.06 2.43 7.20
] 1805 | 339 | 4.80 |0.23 006 2.82 6.40
Dask | 087 | 0.6 | 023 Jo.013 |0.003 (.53 1,53
at 1% .17 022 {031 [0.017 |0.004 0,72 1.71
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WEHEEE Agremaone mexicana- The dropsy devil or
LAC 1985, Associntion of official chemist, Swarnnshiri : a review, Hambard-medicines,
j ial method of Analysis, lind Editio 43(1): 110-118
g %ﬂﬁlﬂ“ DC. 2 Siddiquie, LA_; Shavkat, 5.8.; Khan, (iH. and Zald,
K.C,, Ramakoteshwar and Rao_ S, 1996. M. 2002, Evaluation of Agremone
i mﬂfﬂmﬂﬂlﬂﬂlmhﬂtﬂunﬂum mexicana for control of root infecting fungs
: * - sumption and utilization of food by in tomato. Journal of Phytopathology. 150
\ Spodoptera linra (Fab.), Journal of Insect (6): 321-329.
| Selence. 9(1) - 55-58, Singh, 5.5.; Sharma, R.IK. 1999, Control trial on
- Dush t, Bohra, A. and Gehlot, D, 2002. chilli mosaic virus after inhibiting their infec-
£X :i-' Anti salmimellae activity of stem extracts from tivity by leaf juices of some angiospermic
. acidzone plants. Advances in Plan: Sci- plants. Journal of Living World 6(2):18-21.
H‘“ #nces, 15(1):25-27. Talapatra, 5.K_; Ray, $.C. and Sen, K.C. 1940.
! r, M. T Takkeen, G and Blaney, B.J, and Albert, The analysis of mineral constituents in
"IF 1';93 Isoquinoline alkaloids and keto-fatry biological materials. |-Estimation of phos-

ﬂﬁbfa‘!grfmnm ochroleycaand A mexi- phaorus, chlorine, calcium, magnesium,
M{MMW}MI Concentra- sodium and potassium in food staffs. fndion
 tionstolerated by pigs. Ausralian Jowrnal of J. Vet Sel and Anim. Husb. 10: 243-258,

- Agricultural Research, 44(2). 277-285. Thakur, D.K.; Singh, A K. and Roy, B.K. 1995,
‘Mona Lahoratory Manual. 2003. Chemical compo- Management of canine demodecosis with
e -sition and feed intake manual. Mona Labo- herbal medicine. Indian Journal of Veieri-

- H mary Medicine. 15(1) : 50.
_}‘E@rﬂ]aﬂ]‘m S.5. 1993, Effectsofindig  Vansoest, P.J. 1963 Use of detergent in the analysiz
q:ii'uspimlspmtmﬂ:smmﬂydmg:m of fibers feeds I1. A rapid methed for the

ghum. Journal of Maharastra Agricul- determination of fiber and legnin. J. Asoc, of

Universities 18(1): 135. AgricultureChemical, 46 : 829,
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STUDIES ON THE SEX
EXPLOITATION PATT

INTHE GHAGHARA RIVER,

A C Dwivedi, A, S, Mishra®, §, Khap*
Department of Zoology, iy

wis

ABSTRACT

. The fish samgpiles was obtained at random
- during the months of December 2003 to Novem-

- berd004. The specimens of Labeg calbasu vary-
! "-lh!gllul_mmn the 1+ to 6+ age groups. The sex
}-- iﬁh’ﬂmah wais high than female in 1+ and 6+
-~ age groups, while female was higher than male
:- _I!E;-I-, 4+ and S+ age groups, In 1+ age group
- male and female both equal. In the stock , sex
3 H':ﬂuqi'milt and female was 1:1.08. The strue-
ture of male was 50,00%, 46.87%, 52.94%,,
A0.00%, 40.00%, and 66.67% in 1+, 2,3, 4,5
and 6 age groups, respectively. In the stock,

~ siructire of male and female 48.04% and
* 51.95%. The maximum exploitation was re-
 eordedin 1+ age group (35.75%) and minimum
~ inbtagegroup (1.67%). The abrupt decline was
~ recorded from the age group 2+ to 3+, Overall
!L!'I a'flﬂ;l‘i'll‘lnd middle age groups were maximum

- Keywordy; Chaghara, sex ratin, sex structure,
'\ Tﬁ‘ﬂmﬂm paitern angd age Erotns.

¥ i
i
R

i ._f;ﬁ[pmlhﬂﬂﬂhmmpnimnfview.ﬂﬁﬁuga
- river syste ocetipies an important position, The
- Ghaghams river is also part of the Ganga river systern,

- Whichoriginate from the Nepal Himaloyn and draing
A5 iver near Cezipur. Apart from being net-
most prized carps, viz Labeo rohita,

albash, Carla catla and Clrehinus mrigala, this
___jﬂckhmmﬂrlhulndlmmnuhmlmm
sstuing fish ﬁﬂufmmyu&mmmmmiullyvdum

- species i '_aihunlds,:lupeinﬂ.mWrdu,fﬁﬂmbﬂda
i many small sized catfishes and less economi-
5-- i :

RATIO, SEX STRUCTURE AND
ERNOF LABEQ CALBASU (HAMILTON)

» K.R. Singh, P. Mayank and Pushkar Mishra**
erdity of Allahabad, Allahabad 211 0062 (U f)
ﬂ_ﬂ.he:}'-.ﬁ'urwy of Tndin, Mormugoa, Gog 403 803,

ment of Fishertes, N ). University of dgriculture and Tochnolagy, Kimargary, Falzobad L)

cally inmcnmnnﬁmﬂtu:musgmqu fishes,

The wide natural distribution of L. cafhasuis
in throughout India (Chondar 1999), Bangladesh
{Alam et al, 2000, Haroon ef al., 2001, 2002),
Pakishtan, Burma, Mepal and Thailand {Jayaram
1999). Day (1878) recorded its distribution in Punjab,
Sind, Deccan, Southern India and Malabar, from the
Krishna through Orissa, Bengal and Burm, | B8 eom-
mercially important species in the Ganga river (Singh
L999), the Yamuna river Mishra end Moza (2001
and the Ghaghara river (Dwivedi el af 20041 Inisa
short seasonal breeding species Meormally it breeds
i the natiire system, once ina year. in lacusrine hahi-
Lt during raity season, which coinciding the south-
west monsoan (Qasim and Qayyum 1962, Natarajan
1971, Singh 1999}, The comeeps of 1:1 sex ratio was
confimmed by hingran {1968 in Confurcovler, Pathar
(Y978} in Tor tor, Ihingran and Khap (1979 in
Cirrhinus mrigala, Singh (1999 in L calbasy

Nautiyal and Drwivedi (2006) in L, rohita, Tor for
and L, calhery,

The main objective of fhe present study is o
determine the sex tatio, S stnicture and exploitation
pattem of L. calhetsaiin the Ghagharg river. This con-
tribustes to the application of & management strategy
that gurantees the sustainable used of the sock re-
sounces and maling of future policies,

MATERIALS AND METHODS

The fish sampling were made from the
Guptrarghat, a major tanding center a Fairahad (Ui
ter Pradesh), The samples of L calbasy was eol-
lected during the period Decermber 2003 to Movem-
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ber 2004 from the fish landing center and fish mar-
kets. The key scales {scales above lateral line and
below dorsal fin region) were used for determination
of the age of L. calbasu, Prior to age determination,
establishment of the fact that the annual increment in
tength of the scales maintain a constant ratio with in-
crease in length of the fish and that too throughout the
years, is of great importance. Hence, the relationship
of scale and fish growth was assumed, The finding of
key scales was to be linear (Bagenal and Tesch 1978,
MNautiyal 1990). The male female fishes are segre-
gated by visual {microscope)of sex organ.

The fish samples were segregated on the ba-
sis of their sex (male and female). The percentage of
males and ferales and their sex ratio was computed
and tested for significance by chi-square test (Sokal
and Roalf, 1973). Sex structure was determined on
the basis of percentage frequency of male and female
in same age group, The exploitation was determined
the number of pooled samples, which converted in
the percentags,

RESULTS

The sex ratic of male and fémale was 1:1,
1:1.13, 1:0:89, 1:1.50, 1:1.50 and 1:0.05 in 1+, 2+,
3+, 4+, 5+ and 6+ age groups. The Chi-square val-
ues were 0.24, 0,12, 0.80, 1.0 and 1.0 in 2+, 3+,
4+, 5+ and 6+ age groups. The difference was non-
significant in all age groups except 1+ age group, In
1+ age group male and female both was equal. Inthe
stock, sex ratio male and female was 1:1.08 (Table
1), The chi-square value was (.28 and difference was
not significant. The sex structire of male was S0.00%,
46.87%, 52.94%, and 40.00%, in 1+, 2+, 3+ and
4+, age groups, respectively and female 50.00%,
53.12%., 47.06 and 60.00 in 1+, 2+, 3+ and 4+, age
groups. respectively ( Table 2). In the stock, sex struc-
ture of female was higher than male . The maximum
and minimum exploited population was observed to
be 2+ and 6+ age groups, respectively. Other age
groups 1+, 3+ and 44 accounted for 26.81%,
18.99% and 11.17%, respectively (Table 2). In the
overall population, lower and middle age groups were
highly exploited. The higher age groups (5+ and 6+)

B

contributed only small proportion (7, 26 T}.
plmlutmn declined abruptly in 3+ age Broup, "'"h
ind+, 5+and 6+ nge groups it declined cop;

in a regular fashion. The present explojiatig,
was good indicator for recruitment excepy i”.hi

group.

DISCUSSION

Sex ratio varies considerably ﬁ'l.'ﬁ'ngmh
species, but in the majority of species it is tlog
one (Holick et al, 1988). Anupama ef. al, (5
observed that sex mmufﬁmnlewnsmmlhm
in Schizothorax plagiostomus from the ]1,.,
Alaknanda in all size groups (14.1-42.0 cm) ap
the stock sex ratio ofmale and female 1:6.11, wy
was significantly higher. Sex ratio of T putitorg, |
vealed that the males were predominant in the |gy
size and age classes and in the most of the morg
while females in the higher size classes (Bhatt o .

1998, 2004). The sex structure is very imporian
the reproduction of a population, and consequen
there are mechanisms for adjusting this structur
any changes, and especially to changes in food sy
ply. The last is itself dependent on the population ds
sity, so that the sex ratio naturally reflects the dens
{(Nikolskii 1980}, Sex structure of T putitora w
reported that male was continuously higher in 10-]
cm size group and in the remaining size groups fems
was higher except in 34-37, 43-46 and 49-52 g
{Bhatt et, af., 2004).

Fish population was exploited for their e
nomic value, as a source of food or of raw material
The biomass or weight of the exploited stock isie
ereased both by recruitment of new individuals
the growth of new tissue (Becky 1993), Kamal (198
reported that the lower and middle age groupse
Clirrhimes mrigalawas highly exploited in the Yamie
river and Jhingran (1959) in the Ganga river Accod
ing to Seth and Katiha (2001) the lower and midds
size groups of Aorichthys seenghala was highly &
ploited in the Ganga and Yamuna rivers at Allehsted

In the present study, sex ratio and sex ST
ture was systematic but exploitation was declin®|

abruptly in some age groups. It is important o mon

Jawrmal af Netural Rerawrce amit Devefopmenf
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Tha A Dwlwedi. oh ol s =
whh: Tabble 1. Sex ratio of Labee calbasy in different age groups from the G
m Age groups Male | Female | Pooled | Sexratio | Chi-square “-““‘?"'“ﬂ
iy 1+ 24 24 48 1:1.0 - -
" 74 30l 34 &4 1:1.13 0.24 "'
3+ 18 LG 34 1:0.89 0.12 l'tﬂ
tewy 4+ 8 12 20 1:1.50 0.80 NS
e, I TR 10 1:1.50 1.0 NL.
fﬁ: ik 2 1 3 1:0.5 1.0 NS
ive. Stock g6 93 179 1:1.08 (.28 N5
diy
lef
M hl g Non-significant
i
the
i "‘];i'hHe 2, Exploitation pattern and sex structure of Labeo calbasn in different age groups from the
y  Ghaghara River.
EHQ Agegroups | Exploitation Male Female
pattern (%4) | No. %o No. Yo
T 26.81 24 50.00 | 24 50.00
) 2+ 35,75 30 46.87 | 34 53.12
e 34 18,99 8 | 5294 | 16 47.06
s 4+ 11,17 g 4000 | 12 60.00
B | s 550 4 40.00 | 6 50.00
I 6+ 1.67 2 6667 | 1 3133
_[_ 7 Stack 86 48.04 | 93 51,95
'@Eﬂﬁpﬂﬁﬂlﬁ’ the exploitation of middleage groups.  mentofFisheries, N.D. University of Agniculture
HEW sex structure was indicator forheavyre-  and Technology Kumarganj, Faizabad for sugges-
minﬂl tions in the preparation of manuscript.
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PHYSIOLOGICALAND MORPHOLOGICAL CHAN

GES IN DAUCUS

CARROTA BY SOMATIC EMBRYOGENESIS.

Shijo Mathew
Department of Blotechnology amd Al

ABSTRACT
' Every plant part has the property of
growth if they are provided with the requircd
amount of nutrieats (macro and micre) and other
essential component by the help of somatic em-
i_j'&ug:mi:!:.
Key Words @ Somatic embryogenesis, Zpgore,
drain
It is the process of e single cell or a group of
cell initiating the developmental pathwary keads 1o re-
' protucible repeneration of non - Zygotic embryos ca-
pahle of germinating to form comphete plant is known
a8 Somatic cmbryogenesis. According o Sharpat.al,
(1980} somatic embryogenesis is Enitiated either by
Pre embryonic defermined cell's (PEDC) or by In-
 duced embryonic determined cell's (TEDC): In PFEDC,
*the cells waits for the synthesis of an inducer (remaoval
- afan inkibiter)such cells are found in embryogenic
 fimmes. In [EDCs require redetermination to the em-
 beyoigenic stages by exposiire to spacific growth regu-
lakar such as 2,4, D, These are differentiated in mi-
- croscope culture and calhis culure.
Sometimes individual cells or cells from the
" group escape and give riss (o either embrysid or nodu-
- larembryogenic callus consist of proembryoid. Plant
* regeneraion of somiatic embryogenesis from cultured
~ tells was ariginally ohserved sith carmroL. The embeyo
~ develop, they process through the distinet structural
“gtages of plobular, torpedo, cotyledonsry and muatire
stages. somatic embryogenesis incamol is initlated in
: u ; Same mannes as the production of callus,

' Introduction of somatic embryogenesis in
. l_q‘.h: ' " & L) i
i species require 2 higher concentration of auxin

- Usumlly 2.4 Din the culture media. Vasil, (1990} Cy-
;“5"1 tini is sually required in induction of somatic ¢m-

imporiant nequiremnents in cemain mono-
pecies, A harmone free medium is often used in

ind Sctences, A.A.1-D U, Allahabad ({8

development of globular stage gnrr!atic :qlh:}u i ritct
plantlets, In conirast to GrgRMOBEOESIS require two dif-
Ferent hormonal signals to induce first a shoot organ
then tha roofo

Cmﬂdﬂk effords have been done :tn lhe
past by many workers on somatic embryogenesis Viz.
Abeson {1984), Bajaj (19913, Edingron (1992, Hall
and Ros: (1988), Reinent and Yeomann (1977), Sirect
(1973). Keeping this in view the present study was
undertalkien to morphological changes in Davcus
Carrota by Somatic embryogenesis.

MATERIALS AND METHODS

The experiment wis conducted at the Plant
Tissue Lab in Depariment of Bictechnology, MIMT,
Kota (Rajasthan) during 2005-2006. For the initial
experiment Devrcir corrofa s2eds has taken after the
proper sterilization (.01 mg Hyel, for | Srnisy thiee firmes )
the groswih they are transfierred to double distilbed water
filter paper bridge and also kept in ME Apar media
both 50% each amount of teat tubes are kept in dark
and light in 25%C { Overnll as shown in Table 1) About
lem long segmentsof root Mmodes all excised from a
week old seedling and the individual culiure on semi
solid medium and containing =alt of MS medium, or-
ganic constitents of white's medium (100 mg L
myonositol and Tmg L' 2,4,10) 2% sucrose and 1%
Agar incubate in darkness. Explant is taken for en-
bryoinitiation and multiplied on & rich in auxin (24D
l:l-.rﬁmg LY induces differentiated of localized group
ofmeristematic cells called embryogenic clumps, Levi
!;WEH}. Theinitial culfure is made nftn’h}mﬁcclmm
wna very low medivm (0,01 — 0.1mg L or sub cul-
fured in different percentage of hormaones for 2-5
weeks should be maintained this is known to be the
profiferation medivm mainnined in lightat 254C (As
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shown in Table 2} Evans and Sharp, (1986).

RESULTS AND DISCUSSION
Draning the experiment it has been found that
for getting result, a larger number of quantity have to
be placed then only the lower percentage of result
will come. Therefore it has been mentioned tha prac-
tically ittakes 2 or 2 5 months to be completed and
by somatic embryogenesis method we can propa-
gate those plant, which are endangered. Bhojwani,
er.al., (1983). The usc of auxin is not done in initial
culture because it favours the callus formation, There-
fore no auxin percentage is used in this phase. Simi-
larly, the last phase take the longest time duration whese
the callus transformation to plantlet is taking place. If

required the other mineral or othe

be added with the whites or MS nmmm:lﬁ%“l.;
culture or in the Agnar mehrm&

of callus to plantlet success depend Upon “:\
culture result and here it has been mnﬂﬁm&llt
version of plantlet was very !Eﬁhtﬂil“mu Y
ful one (mentioned in Table 3), ummmfu;*;ﬁ
the property of growth has been physiologic !
morphologically affected it is due t0 the chae g, b
auxin hormone percentage h‘mﬁhmi
of transforming into plantlet rather than in cgpy
also done by Reinert, (1977). Therefore Mo,
30 plant families are known so for wheps S0ery
embryogenesis have been introduced, Rﬁﬂh\

{1976), Ammies er.al., (1983),

TABLE 1.Growth variation under light and dark in various test tubes,

Test Tube No Growth

Lower Growth Higher Growth

L= e R R T R R I R

20 3

4

++

o

++

+4

4

- = Found no growth in seed.

+ = anerpamﬁn;aﬁcnfgmw&fnmdinm.
*++ = Higher percentage of growth found in seed,
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Explent is taken of each part and grown on media
with higher percentage of Auxin 2,4 Die. 0.5mg L is used.

;::L Shifa Moeew i

Eu;?x TABLE 2. Different step involved and there day by day outeimes.

iyl [Ehaee - o

’4.3 E?_[:_r Seed Sterlization

u ik Preparation of A gar medium without any hormone.

e [ [ Preparation of Filter Paper Bridge |

: Duy 219" Inoculation of seeds and kept underobservation  pay |70l Doy oty
] in which 20 test tubes are kept under light and 20 pra shared. Pl e i 5

:E-" test tubes are kept under dark for growth. : i e g 2

l;.'- Eet tal

1P Phase I

i

i Root Leaves
Suspension | Agar Medium Juspension Medium Agar Medium
Medium
Callus observed | Callus ohserved Callus observed Callus observed
{Very much less) (Very much less) {Very much less)
Day 26" Day 31* Day 32+ Day 33
Callus obtained is taken and placed on
suspension culture i.e. M § Media without or low
amount of 2,4,D (0.0Img/L) is used,
initial culture the following important StAFes are found
Heart stage Globular stage Cotyledonary stage
Kept on suspension medium and found that
plantlet regenerate within ten days. There may
be alternation in the composition of media,
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INCIDENCIEAND SEED DAMAGE BY M( LI CRICKIT,

GRYLLOTALPAGRYLLOTA LPA ON THREE AGRIC

CROPS
Veonn wnd TS, Ihumirah

ULTURAL

Deparimeni if dospdiggs, M. M N College, {1haglabad, 21 ], Il

ABSTRACT
Durtug sarvey b flebids of Ghurinbud il

of Chandmu b, (L) wero vistied du ring
July-Oetobor avel Couind it meole erlelood bnfos-
tatlon wiss maximiom i dhar(f crops {miny briin,
mulee, rloe, cowpen and sugur cane). The il
mum number of male eviekot was onc o tered
from makeo e eowpen (elds showing speetacn-
Jar symptom of yellowlng and drying of growlng
seedlings. The populntion of mole erlebet was
quite igh (2-4 ertelets/m) were found in neoist
aren near ircigatton ehannel, In Delh, IARI
fields were hienvily infested with mole evieliet (3-

S numbers/m®).
. Laboratory studies were undertaken on
the degree of infostatlon on seed/seedling dam=
-~ nge in throe agriculiural crops ke oy Donn, cow-
~ pea and maize by mole erichel, Gryllotalpa
| . Male ericket prefars light, solls with
~ highomanic matter contonts, where food i avail-
~ pbleand tunnels ean be excavated cuslly. The
~ gricket enuses considorable damnge by fecding
~ on the roots and shoots, They also damnge the
~ germinating buds. Some seeds were completely

aridd peed!Ingn of the Grops. Bugds were ghewed 10
varylng exlent, Some nooili mmcumnlu.}::.i y :nh‘lrl
There are reports by glngh and Chander (2003) tha
ilve molo erleket, Gryflatalpa 8. damages completely
solls-sown needs of mustard, gorghum, wnd gram o6
pelocity, Thi seeds ol wheat, sorglim, e, Disthymas

ancl grium ware partially eaten.
: A Tunisde purvey wos ihereore undertaken

drfng ralny season (July-Seplomber) for llm_ml.l-::;-
tlon ol population of mole arleket, Al three different
lacations L., flelds of IARL, New el felds of
Citnzdabind and Chandiut, (U.FP.) Villages. The fields
ware visited several times to know the presence of
male ericket with specinl symploms of some raised
el surfisce and sormetimes soll was deposited at the

end of wnnel,

MATERIALS AND METHODS
Pathogenicity test was carrled out in 16 % 10
om eircular jars with 25 em helght were taken, filled
with 2 kg field-soil, Thirty seeds of soybean, cowpea
and malze were put in ench glass jor, inequi distance,
replicated 3 times. The mole cricket population was
relensed in o perinl number suchas 1, 2, 3 and 4 indi-

- eaten orsoma were partially caten by mobe erbck-
.t It Is therofore, confirmed that when the
- moeds of eithor corenls, pulses and oils seeds,
- weresown In mole ericket infected fields germi-
~ nation and plantstand were badly affected.
%;T@Wrﬁ'r Mole ericket, sevd damage
- (Gwlloralpa gryllotalpa (L) §8 & sub-
crranein d etive insect and 18 injurions to & wide
aty of plants, since it lives in the soll, feeds on
ound plent parts that disturbs the sois by ts
wing nature, It becomes dctive in spring and

Mole crickets were damnged the seeds

vidual per glass jur. Care was taken to provide enough
maoisture for ensy movements and seeds for feeding
of the mole ericket, Observation on seed/seedling
damage were recorded after 3, 5 and 7 days of insect
release. Subsequently, photograph of damaged seeda/
seedlings were also taken, Each jar was covered with
muslin-cloth with the help of rubber-band, 1o avoid
uny escape of mole ericket, After 3, 5 and 7 days
number of dead ericket in each jar was counted and
seeds from jars were recorded by transferring the soil
with seeds from jar, While washing the seeds, care
wes taken {0 ensure that seeds were not damaged
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sooda/seodlings were also inken, Eavh jar wor cov=
ared with the heip of rubber band to wvoid any oi

cape of mole crickat, Afer 3, § and 7 days number
of dead cricke in each jar was pounted and seeids
from jar were recorded by transferring the sl with
soedy fron jar, While washing the seed cara wiki inken
to ensure that seeds were not damaged. Recoversd
seeds wore observed for cricket damage nnd oot

egorized as completely eoten, partially esten and nol
caten. The results were smmarkzed in table 1,2 and

o ¥
RESULTS AND DISCUSSION

The observation on soed damoge was found
o be tire of exposures to mole aricket, some of the
seeds were completely eaten, whereas S0me Wore
partinlly eaten. Seeds were eliher cut from the sides
or notehed. at the comer, The damage done to var-
ous erops grown under fleld conditions and also in
lnbortory conditions showed a spectaculur loss to
the seeds.

In case of soybean seeds, It clenrly Indicated
that after 3 days of release of mole cricket, it started
feeding on the seeds of soybean, which necounted
for 63,3% seeds eaten and 32, 7% uneaten sceds urr-
der laboratory conditions, Rest of the seeds were
partially eaten by insects, In one insect level, only
50% sovbean seeds were taken by the mole erick-
ets, whereas in 2, 3 and 4 insect levels, the seed dam-

nge were 80,0, 75,0 and 86,6% respectively. Asthe
number of insect/jar increased there were positive in-
crease in damage of the seeds of soybean (Fig. 1),

The damage of seedlings under laboratory
conditions came off easily when pulled, First vigible
symptom of damage was then wilting of younger seed-
lings, which later become yellow, Completely drying
of seedlings aller sometimes resulted In gaps, Some-
times, they remained attached to the roots by a few
Interal roots, which formed in older seedlings,

In case of cowpen seed, o one insect level,
the % darnage was 30,3%, while at 2 and 37 insect
levels; the seed damage was 50,0 and 63,3%, re-
spectively, Maximum number of seeds were enten

Jpanl af Nanonl Nassn sl Frevaliueive

up 10 4 fnweols lovel, il reniify
S and T days o inseot relegse, ,"“'ﬂmr. e
Singh (1996) roported 43, g, kb B}
seods (Pig. 2), ll"”“l:ﬁ G

Visunl abssrviiiopy iy \
needs wero prefurred by (o Mole g Fﬂ thyy,, P
nting soeds the emerging MO0lety thaiy, :‘I Dy
damagod by the mole erickor, Mhhr"lh: Tﬂ'
stances the damiges wig fo ghe pnﬁr"m""'h. .
1wt Interasting (o note that Iy LTI n:r Al
lings, the mole cricket sl Pl ey W“"\.’

In ense ol mokee seed, Iqul.t,. e, Yl
05 the mumber ol inseet/jar ineregye, [l,:"t"ﬁ !
e meole ericket o malze seed 4o |, ey &J
observed to be 40,0, 63,3 nnd n.naﬁ“‘““ 201
The damage of malze seed wmuumf;q“' I"i'
pendent, The mukze seed wag o e, :ﬁi
mole ericket because of the hard stedheny g #:h
results were showed afler § and 'J'da:.'un'uﬁi. |
reeased (Fig, 3). Sometione theperminggyg (5
muize seed were eaten by the mols riche o HI
ultimately fniled to germinato, In somgafyy, 8
the perminnting mﬂlrmnlmwumm. ﬂ
roots and plurmules emerging ou fram e 7 - i
the mole cricket has showed grenter damg
seedlings, which are escaped damage, L4 [
reported 10-30% damage of the young pled ggy;
ol mmmwmhm{mdﬁ;ﬁ

il
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PHYSICO-CHEMICAL CHARACTERISTICS OF RIVER

GANGA AT VARANASI,

Priyadarshini Shukl, S.N. Singh and It.D.ITrlpntili""

Department of Botany, Udai Priten Aitsho ok Callege) Varandasl (LR} 1

*Dipartment of Botany,
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ABSTRACT !
- Awater quality survey of viver Gang at
'.-'iﬁ:_l'l_iri wis condicted to nssess the wator
quality fluctuations in terms of important
physico-chemical charaeterstics during the years
;?Ipf-ﬂ;}"l'hi: pollution load on the river was in-
vetigated atseven samipling sites, 1n the present
study, the variations in water quality are dis.
cussed with regard to the several water quality
i-'im'hlﬂlu The results indicate deterioration in
wa erquality towards the downstream side due
f%ﬁqi:i_!ﬂhnnl discharge of sewape al suceessive
downstream points and bathing ghats all ulong
river, With an increasing awarencss in the
di fhte_r pollution control and the desivé to
ﬂi’- ﬂf rivers ut their highest quality levels, it
&hﬁd that the approach deseribed in this
er will frove a useful tool in evaluating the
the river to be utilized for various ben-

¢ Physico-chemical characteristies
‘pollurion " ey e
tranasi 1ies ar 2501 8°N laticude ind 307
ngitide in the middle of the Gangetle plain at an’
rige 1 of about 76,19 m;;cr'nl;hm*_.-'éﬂ;:;:ﬁ
eyl with even topogriphy. The elimate of this drea is
ples _&%nﬂmﬂﬂn.ﬂuﬂ:ﬁﬂmﬁdmﬁﬁh feérm-
erature ind rainfall, the year has been divided info

Banaras Hindu University, Varanasi (LR}

murins sround 60 %, diurnnl fempemiure ranges bes
twioen 20-26"C, During summer senson (emperaiurg
prucumily increnses froan March il May. Strong west-
erly wind during the day is a gharacteristic fenture of
this senson. Relotive humidity mnges from 30-00%.

|10 Thisis considered the holiest olall the rivers
ol India, 1t has its source at the Gangotri glacier, where
it fhows from the eave Gourmukhas Bhagirthi, which
then joing the river Alaknandp as it fows towards
Devprayag.

Most cities along this river do not hive sews
ege rentment plunts. Millions ol tons of unireated sew-
agze ore dumped daily into the rdver from the citics tha
lie along ifs banks, Bathing and washing also contrib-
ute 1o the pollution as mostof the soap that is used is
made from chemical substances, The riveris also pol-
buted by humen and unimal fasces, X Industrial units
that lie along the banks of the river discharge all the
waste into the river and only few of them have propen
treatment facilities. The river is now sick with the pol-
hninnufhmmundindumiuhmm,m“wwhnm
illnessis aterrible factar ofIndianlife.. . - | rtocluil]

IR LA D6 [l erlssy kg 1 JTHL S0 VorThneaty b
SURYEY OF WATER QUALITY i etk
The river Ganga at Varanasi lies at 30°10"N
latitude and 83°1 'E longitudes in the middleof the
Gangetic plain region. River Ganga has always been
associated with the evolution of culture and civilizo-|

Sl seasons i iy 1y 1 Ocober) win-
 (November 0 Februry) and Summer (Mrsh 6
3 r_'|'i .LI.;q ol H‘ﬂ --I-.It;i!l -|I| ::!

ed by high rainfall (about 80-90 %) of the total

el precipitation, high relative humidity (70-80%)
- indrelatively dry with occasional rains inthe months

- of January. In morming hours the relative humidity re-

tionof the very society living in and around Varanasi,
city. But now-a-days, due to unplanned industrializa-
tionand encrmaus growth of population, the river s
under heavy pollution stresse and is struggling for its
very existence! The main sources of pollution at)
Varanasi city are industrial effluents, domestic sev-
ageand dead body eremation, For the present study,
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& sampling stations (ghats) were

discharge huge amount of seWwage

MATERIALS AND METHODS
Samples of the seWage and river w.ltr.:r:'-'i.'ﬁ
intervals in the ﬁrslwf:ckﬂlﬂlih
moath from March 2004 to Fehruary 2005. Five rep-
Licates. sach of two litre wene at a ime in bottles I:rE
tween 8 a.m. to 10a.m. from each of the sampling
sites, The samples of the river water Were collected
maﬂﬂﬁﬂmdﬂcrdahrnughtmmclahﬂmmmﬂ

perature and pH were also recorded on the spot, &l
the time of sampling collection. Sample analysis for
the different physico-chemical parameters Wis dane
as per standard methods for the examingtion of Wa-
ter and Waste Water (APHA, 1985).

RESULTS AND DISCUSSION
The ptg'sicﬂ-d?ﬂﬂjﬂldmﬁﬂﬁ'ﬂﬁﬁ of Ganga
water for the year 2004-05 is shown in graphs.

Hyorocen lox Concentration (FH)

The values of pH at all the sites were usually
lower than that at control site except in the month of
August and September when it was slightly higher at
Rajendra Prasad ghat.{Graph 1)

ACTTY

Higher value were obtained in the rainy scason months
at control site and Assi ghat during which at all other
sites the lower values were obtained. (Graph 2)

ALKALINITY

At all the sites the values of alkalinity were usually
higher than that of the control site. The values were
lower during rainy season months increased gradu-
alty during wiinter attaining the peak in Jamuary at most
of the sites, (Graph 3) '

CHEMICAL Ewwwﬂmm{c[}m .
At all the sites COD values :
PO sl AT s

of Ruspitre amd DupeolapmIERt

1

and September months at al| the sits

trol site was also observed, Th, mgbr.;EII
increased gradually in SUIer by ”lml;i:‘
obtain during August. (Graph 4) m\-.k:'

|
|
|
ErecTRICAL CONDUCTANCE (Ecg G“i
Usually atall the sites the vy gy |
higher than that of the contral E'ltt.'l"nl:tl%
ues were recorded at Rajghat. The vy
usually low during rainy season, oy, |
inwintcratlﬂiﬂil?g &Epﬂkiﬂ.ﬂpﬁl_{ s
Present investigation reveals
Wﬂtﬂ'ﬂtvﬂﬂﬂﬂi iS-SJIEEf['I_E}.' alkﬂllﬂf T}u i
stretches of the Ganga river can he Ty
purpose of quality improverments wif h
various beneficial uses, Upstream m:&“-‘-l
the least polluted and were excellen Emﬂh _
Cﬂ':-llﬂl LEES. Thusa mmﬂﬁﬁiﬁ*;&d
quality of river water along the downste n{
anincrease in pollution pressure due toaidi,
charge of sewage andbaﬂ-d_uga.;rjmﬁtm
sampling sites. The poorer water quality se
was due to discharge of untreated wasmsy
the nearby Assi nala. Sharma et al., 198113
The Harish Chandra - Rajerdrs Prads
is critical because of the cremation of aimds
man carcasses at Harish Chandra ghal wihs
dead bodies being thrown into the riverandis
Prasad being the major bathing ghat specidh
religious occasions. The situation, therefegt
serious threat to public health and warmiswrrd
gent pollution control measures in this e
river. Since the greatest degradation of tem
place at Rajghat where the bulk of the ity
discharged, efforts should mainly conpenm?
proving the quality of the river Bharg#t!
Drwivedi, 1991.
Iis therefore necessary that 2 5%
the latest fechmologics, before final 6570

‘_J
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INTERACTION OF MELOIDOGYNE INCOGNITA AND
. RHIZOCTONIA BATATICOLA IN CHICKPEA (CICER ARITINUM L.).

. SheoRaj Singh, Rajesh Kumar Pandey, R. K. Prajapati*, P. K. Gupta and R. K. Gangwar™

1 -METRACT
A An experiment was conducted durin

' M under laboratory condition mdﬁﬂm[:
B “:mehﬂnn between root knot nematode,
- EMENE incognita and soil borne pathogen,
i Mpﬂh bataricela causing dry root rot dis-
..: i lﬂg in chickpea . Observations recorded for the
k. F;mﬁ parameters revealed that the growth and
b - :Z_ulﬂ.l.lll:! formation of chickpea significantly re-
o3 I duced by fungus, R. bataticola and the nema-
Ht, M. incognite. Maximum reduction in shoot
~ length was exhibited with nematode alone
(1020em) followed by nematode inoculated 7 day
- prior-to fungus (11.75) and simultaneously
?{Hﬂm} Reduction in fresh root welght was
mmmnnunuﬂ in nematode inoculated plant
- rﬁhﬂl. bataticola. Symptoms of dry root rot were
ol :i'l"i‘ prominent when both pathogens were
 mixed together as compare to the fungus alone.
. Fungus was also reduced gall population,
 Keywords: Meloidogyne incognita, Rhizoctonia
'Wﬁ Chickpea, Dry rool rot.
~ Theplant parasitic nematodes (PPNs) are one
- 0f the biotic factors that adversely affect productivity
- of pulses in India. They are often associated in vari-
o lﬁ.w:mmplcxmwmmﬂﬂmnmrglmccffm
g dlmagc 1s much more pronounced (Atkinson
ﬁpan from itself adversely effect, provide,a
ﬁlﬂnﬁrmm other pathogens. Besides being ini-

lator o aggmrmrmd:m camplexes nematode

. Division of Plant Pathology, Indian Agricultural Research Insiitute, New Delfhi-110012
- #C. 8 Azad University of Agriculture and Technology, Kanpur-208 002

MATERIALS AND METHODS

Chickpes was sowni in sterilized earthen pots
having 500-crm’ mutoc aved soil using surface stenl-
ized seeds treated with 1000ppm mercuric chlorides.
When the seadling of chickpea attained 7-days age,
they were innculated with test fungus and nematode
simultancously as fallows: 1. Nematode alone, 2. Fun-

gus alone, 3. Nematode T days prior to fungus, 4.

Fungus 7 days prior to nematode, 5. Fungus
and nematode simultaneously and 6. Control, One
thousand freshly hatched juveniles were surface
disinfested with 1000ppm dihydrogen streptomyein
sulphate for one minute and then inoculate 5g sor-
phum grains colonized with R bataricola near the root
zone of chickpea as pathogenic inoculum. Nematode
and test fumgus were inoculated prior to cach other,
the nematode and pathogenic inoculum were inoce-
fated separately around the root zone by pulling out
the glass tube already embedded in the soil at the time
of sowing of seed. Dispensing the fungus - nematode
as above, carried simultaneous inoculation of the
nematode and funguos,

Observations were recorded for the plant
growth parameters viz., shoot length, fresh and dry
shoot and root weight, mumber of nodules and nema-
tode gall in root. The isolation of the test fingus was
carried out from roots of incculated plants,

RESUE‘S AND DISCUSSION

plmwas:tmﬂledmmnhng,mdm
uﬂanmummuﬂyelhwmgunmtymﬂnmﬁ 40
days after inoculation due to injury of n:rmlndl:.
whereas concomitant inoculation showed

of trifoliate leaves within 30 days from the inocula-
tion. The plants inoculated with R bataticola alone



B —

a:lr Nmmr Rﬂlﬂﬁ"l Hﬂl ﬂ‘ “'Fﬁ'ﬂfﬂf
Jowrnsd - fecton gall development. Inoculation g P
e distinct lesions o collarregion =¥ E,.;ﬂi ecreased nematode multiplication g %,

Hfd (g -|nn Lht L‘,P n'|.|:|t ar i 1 T lﬂt‘l:l-la] T wh_]'ll'. mﬂ[ Fﬂ[ﬁ]‘[ﬂ L['H:[&H'Ed ]nﬂ'le .HR:I&
dowmwards o ot reductionin shootlength son of M. phaseolinaand M. incogi n R
ﬂﬁﬁiﬁmﬂc " ong orincombintion Goswami (2000), Powell (1971, By AS

. ol Reduction in fresh root weight ap vangundy (197 5), observed equal dam%
R. hadaticoid ST 1ode inoculate oa + o eulated ith M “ﬁ‘l'
peared more prort DL |apment of nemat rowih Wit SR : irrl'n;'lgr,n-Ihll Bh
1 Vi 1
FHTE“T gdi- Ei::]l: ztgr&.:;ed when nermatods was 85" Mf: gzji a:: %h};n the sum ﬂfﬁ:r %
e ol (Table-D). Maximum & 7 ndivid gy,
spciated with £ bataricd " hinoculation by both pathogens 1 vidually. Inoculasgg
duction inplant height W2 m.ﬂﬁlﬁ { emained less 8918 prior to Fusarium Oxysporum{ g 4
of M incagrifa 21O sm&lnf Ew::n.’: carried out 3i- <ulted in more damage than 10 days prigey,
propounced when [NOEY I i AR bataiicola. 2 qs or simultaneous inoculation of fy,
multancously """.!h M incoghitd 7 il oxyspoTin £ sp. ciceri Pandey et al, (2,
O concomitant inocul #ions with M. incogrit ) pUEL |
A i ovident through M phaseoling and Fusarium oxysporum| |
R bataticola shight pallor remained ev LR |
out the experiment. Both the pathogen suppressed hadan ad'.'e;rseeﬂ“:?mn iematode muligiiy e
odulation significantly. Nematode . Fectionand its  gall formetion Devi and Goswanni. (199 8
development were adversely affected when the plants Singh and Goswami (2001) were found iof,
o colonized by R bataticola. The sssociation of todeand fungus also had an adverse effactmy
R hetaticala has thus suggested its antagonistic af-  bamon.
Table-1. Effect of interaction of M incognitaand £. hataticola on development of chickpea
Treatments Plant growth parameters :
Ehoos (em) | Fresh Shoot (5) Diry shoot {g) | Fresh root(g) | Dy roct (&) Mo, of Modides [ Ml
Nemade akone | 10.20 47) 234 634 197 25.00 i
@oon | B
Fungus alane. | 1439 6.43 2.1 813 239 | 4ooo  [4W
(3923) o
Nematade 7 davs —
prior o funguas 1173 547 237 699 S 1200 e
Fungus 7 days goan B
orior o Newatede | 13,44 619 2,57 oo i i) PO il
Fungys + Nemalodd (14, 18) __,-* |
simubiancousty 1221 g {11 !
i il 210 | 1600 5"f”:‘:%h_;;_ :
o e 7.10 : (23.58) =
250 g T
E 297 46.00 el
: b T IR
___--'.- .Ii::'l:'l'.l |
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ABSTRACT

Fourodl cakes and three organic matters
vir. neem cake, mustard cake, linseed eale,
“mahus Cake, gobar gas product, eompost, saw
Aust were amended in the microplots. Maximum
reduction of reot-knot was found in neem cake
followed by saw dust, Meem cake caused maxi-
mum reduction in egg sac, egp, juvenile, male
and female. All treatments were showed signifi-
eantly effect on number of root-knot, egg sac,
cgg, Temale excepti juvenile snd male.
Kep words: Meloidogyne incognita, organic

pmerdiment, chickpea.
Root-knot nematode survive in the form of
e and second stage juveniles insoil. Meloidogme
 ineognita infective juveniles penetrated the root of
. chickpea seedlings within 12-14 hours afler inoculs-
~ tion, Penetration through root tip and lateral root was
- commen, the former causing profisse branching, AL
- imeagnita feed directly with against cell contents by
:Eai}'IeE The life cycle of M incognita in root of
g"'ﬂll‘lr.l:a was completed within 38-40 days (Sama,
\ ";L‘M-Ij The larvae associated with giant cells shor-
Gﬂ'ﬁﬂﬂ.hm&dmnd and wnderwent third moult and
- Young females were seen in 28 days after inoculation,
A T"ﬁg‘ﬂmﬂle rapidly increased in size causing lysis of
st eells and form cavity in which it was housed.

ol
e it
=
T

mrTﬁ-m_ -

i _me:aturmm-kmtdimufchickpﬂapimm

- R been made by several workers Pandey (1988,
"_:F - and Singh (1990), Khan etal, (1974).

s Little is known abous development of root-

S Bl mdl_z-nf]:r]am. In view of this study on the

EFFECT OF ORGANIC AMENDMENTS ON ROOT-KN DTG s
NEMATODE WITH ITS DEVELOPMENT OF EGG SAC,E

JUVENILE, MALE AND mmmcmmm{cmﬂﬂ.{ﬂmw L.)

Natiomal Academy of Biological Sciences and Rural Developrient.

#nd its development of chickpea was underiaken.
MATERIALS AND METHODS

Microplots of 1 x 1 m size were prepared
and amended with organic manters and oil cakes at
the recommended doses {5q/h oil cakes and 25g9/h
organic maters). Fifteen days after application geeds
of chickpea cv. type-3 were sown al spacing of 30 x
5 cm, Fach plant were inoculated with 3500 juveniles
of Meloidogmae incognita, Observation on the num-
ber of root-knot, egg sac, egg, Juvenile, mate and fe-
male wene also recorded. Immediately afier root-knots
were sampled plants knots were grineded and nema-
todes were extracted from the suspension of nema-
todes extracted from each plants separately | ml sus-
pension was faken into counting disc. Number of egg
sac, egg, Juveniles, male and female nematodes were
counted with the help of stereoscopic binocular dis-
section microscope. Each treatment replicated four
times. Data were computed as per analysis of vari-
ance test for randomized block design,

RESULTS AND DISCUSSION

IMaximum reduction of root-knot was oh-
served inneem :ak:fcﬂlmmb}-ﬂwdun_mmmst.
mustard cake, gobar pas product, mahua cake, lin-
seed cake. The values were 14.25,186.50, 228 75
250,25, 275 50, 31400 and 318.00 respectivels
(Table |, Fig. 1. Al treatment showed sigmfir.:anb;
decrease as compared 1o control, Reduction i the
1:n_:nt-knm population may be ascribed to direct tox.-
icity as well as seeretion of the toxic chemi:.:.ala Viz.
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azadiracitin, nimbin, nimbidic acid, knemplerol, quer-
eetin, nimbidin, thionemane, limonoide and organc
suhstrates during decomposition tn soil. Similar ab-
servation were made by Pandey and Singh (1990)
Muller and Cooch ( 1982), Pandey (1988}, Alam &f
al., (1978), Khan er af , (1974).

All the treatments showed significant effect
on the number of egg sac, epg, female nermatodas
excepl juveniles and male nematodes, Thers was no
cgusac observed in neem cake amended plot closely
toflowed by mustard cake. The reduction ih mumber
ofiegg sac was found to be significant in mustard cake
linseed cake and saw dust as compared to control.
The significant decrease in egg was found in mustard
cake, compost, linseed cake, gobar gas product, saw
dust and neem cake as compared 1o control, The dif-
ference in the number of female nematode between
neem cake and control plogs was statistically compa-
rable. Number of juveniles and male dats indicated
thit there was no significant diffrrence hetwes the tret-
menis (Tablel, Fig. 2.3,

The reduction obtained egg sac, egg, male,
female and juvenile in root of plant grow in amended
in s0il conformity with the finding of Pandey (1 988),
Muller and Cooch (1984). The reduction of egg sac,
egg. Juveniles, male, female may be attributed o di-
rect toicity, relesse of toxic chemicals during decom.
pesition and there derivatives has also impaired to”
egg harchability in AL fncogmita,
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B ABSTRACT | orphic features, relief, dralnsge, grov
“ 8 :ﬁ“ The exleting reaenreh papor an sitempt ;ﬁmwﬂﬂln,climnu. gkl nd nutural w:i;
'l  ps boen made fo analyse the natursl / physical etatlon have been given due emphasls in the prese I
n B “gavironment and there influence on ngricultural  paper. The analyais of thede papects ﬂfﬂﬁﬁﬂmﬂi
i aivd quakiity in Mirzapur district, Both quantita-  relevance has proved 1o b viery fruftiul to ﬁl:'l'ir}

sputlal-temporal variations in virhou attributes oF B-

 tive and qualitative methods of data Interpreta-
~ | thon have been used in the study, The dolinea-
o of agricultaral land quality zones was car-
gl out on the basls of visual interpretation of
 mrellite tmagery - [RS -IB, LISS - Land 11, FCC
22,3 and 4 st scale 1: 250000, The major agri-
 gultural lnnd quality zones identified wnd delin-
| eated were (i) extromely good, (ii) very good,
j {ﬂ]. good, (iv) moderate, () poor and (vi) very
' poorcaicgories.
-  Key Words; Spatial analysis, environmeni, agri-
- ewinral land, geo Infarmeatics
b Natural/physical environment put forward a
- direct control and varying choices for both cropland-
sscs and animal husbandry. Initially, sgriculusral sys-
' Yems are imposed by physical conditions till the latter
e modified. In a long-settled area, the physical en-
* wironment and man made environment cannot isclate
each other, It is a universal fiact that many of the
oni charncteristics of agricultural land-use are the
ducts of past human activities and the varying de-
s of modification of physical conditions by man

* thosely controlled by natural /
errain, topography, slope, altitude, climate (tempera-
ire, rainfall, humidity, fog, frost, winds, sunshine etc.),
#0ils, surface drainage and underground waer table
t quite vital determinants of agricultural activities
nd cropping patterns (Husain, 1996).

ltysical environment in Mirzapur district such as ge-

In view of the above facts, various aspects of

mwm:muuymmﬂmmm-
cuftural land guality.

mdiulrlcturMirﬂwr!iuhﬂmiﬂ"W
N and 25°16° N Intitude and 8204 E and 83°11'E
longitudes (NATMO, 1998). The district is situated
extreme south-sastern part of the state of Uttar
Pradesh, comes partly under the Middle Canga Plain
and partly uncler the Vindyachal nd region
{Shgh.Iﬁl}.TMdiudn‘u’mtmi lies ko its north-
east ind east, Sonbhadra district lies to its south-east,
Bhadohi (Sant Ravidash nagar) district in the north-
west and district Allahabad in the west and the state
of Madhya Pradesh lies to its south-west direction.
Mirzapur was a largest district of Uttar Pradesh, but
an 1" April 1989 4 new district named Sonbhadra
has been carved oul from it At present the district
consist of four tahsils and twelve development biocks,
The district, with the maximum Jength (easi-west) of
144.2 km and a maximum width (north-south) of 84
km, covered an area of 4952 km”, It is characterized
mostly by rugged terrain, frequent flood (north part)
and drought hazards and is an economically back-
ward district of eastern Uttar Pradesh,

MATERIALS AND METHODS
The following primery and secondary data
sources have been used: ;

(i) Survey of India (SO1) topographical sheet
No.63 K, 63 L, 63 O and 63 P on the scale
,F
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151 iy jrmw]:ﬁ',sljr_.TE AND DISCUSSq),
I:250,000.
GEOLOGY
G)  IRSB, LissH, FCC (B- 2, 3and )07 - : :
Scale 1: 250,000, Geology isa promunent factor . , |
Rl o ith landforms, hydrological eapge. ™94
CEAfLOTL W ; a ] 4
Gi)  IRS-IB, LISS-II, FCC (B- 2, 3 and AR s playsa vital miEgﬂh?wm;.
Scale 1: 50,000 of aregion, Mfmﬂdjﬂnctwlga%ﬁ-{_
; which is exemplified by the v
() Ground water data from Giround Water De mu;plg?h ke mmwml
partment, Gove. of P Die.:ﬂ: -.u.-.:]]mdl:u Fined i pazallel bels ﬂg%[
5 sl + Betierglyy -
() Statistical Magazine, Mirzapur district, 1976, jnp in an east-west direction. K
1987, 1997, e mﬂl’"ﬂmj
()  Weather data from Weather Departmentand i, g parts; (A) Gangetic Alhrvium, and (B

D. M. Office, Mirzapur.

Both quantitative and qualitative methods of
data interpretation have been used in the study. Re-
mte sensing technique has been largely applied for
mapping and analysis of quality of agriculoural land,
and geomorphic features, GIS and other computer-
based techniques are applied in the mapping and analy-
sis of spatial and non-spatial data. Suitable statistical
methods have been applied to work out fruitful re-
sults,

Remote sensing technique is recognized as a

very powerful tool of modern science world, Visual
technique of image analysis has been applied taking
into consideration the three elements: {i) Photo ele-
ments (tone, texture, shape, size, location, associa-
tion ete. ), (ii) Geo-technical elements (geology, peo-
morphology, drainage, soil, land use /land cover, veg-
etation etc. ) and (iii) Convergence of evidence. The
base map was prepared with the help of E'.um,-}r of
India (SO topographical sheets, The sateltite data
(imagery) was interpreted in the lab and the details
were transferred on hase map and checked inthe field
at selected sites, Geopraphical information system fs
used for efficient storage, analysis and presentation of
geographic data. These efforts Have apparently been
the result of increasing demands by users for data ang
information of & spatial nature,

gvstem, The Gangetic Alluvium can be ““*
two sub groups: ﬁ‘#NﬂWﬂf_MlWium.mn[m ﬂ‘:: j
Mhnriwn.‘vrwdlﬁmﬁmmhmmayaimbew E
wwo groups(Auden, 1933) ﬁ:ﬁ]thawmwltﬁ-.‘é
and (i) the Lower Vindhyan. The Gangerieaj,
and Vindhyan System inﬂmsm;lymmwzr
by 100m. contour (Fig. 1). 3

i
_i
=

(A) Gangetic Alluvium G

The one fifth (20.58 %) of the distrctgs.
under this category. Ithas been observed intheny
empart mainly in three blocks (Kon, Majhwa Sk
and partially in Chanwey, City, Pahari, Narsinpre. |
Jamalpur blocks. The deposition alluvium s
blocks is considered to oceur during quatemanys
This geological unit is designed by the riverG
andits tbutarics, which originate from the Vinde
plateau and descend the scarp to meet themainm,
from right hand side. It is composed of unconsaie.
sand., clay, silt and their mixture in verying pop®
The older alluyium of Ganga valley was fomel®
ing the middle to upper Pleistocene age (Krishno® |
Swaminathan 1959) and lies above high floodle®
the rivers, The newer al hrvium gencrally oectp
lower eléevated land surface and restricied e
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(After Prakash, 1966 and Mathur, 1976),

- (B} Vindhyan System

: Vindhyan System covers major part (79.42
| %)ofthe district. This formation is exposed in the
¥ mmﬂnfﬂ:imﬁmvmmﬁﬂmﬂf
i Chhanway, City, Pahari, Jamalpur and Narayanpur
- blocks and complete Lalganj, Haliva, Marihan and
. Rajgarh blocks. Vindhyan formation is presented by
| Kaimur series comprising variegated sandstone,
. quartzite, inter-bedded shale with or without marginal
- alluvium cover. The geological succession of the rock
- formation and their lithological characteristics in the
. study area are given in the table 2.
Th:m%:pmwmadmﬁdwq}lﬂm
(1876) on the name of Vindhyan Mountain. The
* Vindhyan sedimentologic sequence has been divided
info two lithostratigraphic group viz. the Lower
Vindhyan and Upper Vindhyan separated by a well

marked unconformity which tends to disappear from
east to west. The Upper group consists of inter bed-
ded sandstone and shale. Massive thick bedded sand.
stone from the large open plateau, being separated
hyﬂ:nlehuimhichﬁ'nmﬂmimuvmjngﬂnpdngu—
eas. This formation appears to be deposited in the
vast flood plain deltas. This groups mainly erinaceous
and argillaceous, As the two original divisions give
very unequal thickness of the formations, Auden
(1933) suggested a four fold division of the Vindhyan
system such as the Semari, Kairur, Rewa and Bhander
series, from below upwards,
Thcm:kwnmmminﬂmarmmdumdy
belong mainly to the Dhandraul quartzite which is
formed in the most member of the Kaimur group of
Upper Vindhyan Super Group. The rocks of this

group are more or less horizontally bedded and chiar-
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GEOMORPHOLOGY
&= :_';,:!;.mrphmngy 5 50 dorminan factor in the
e environment ﬂw miluence on the pistbern and
o ﬂsl‘tﬂ"' of sgriculture in Mirzspur digtrier is imumiense.
'mhmxﬂﬂﬂ?mm W:Ilasmimrwmmlmj.:a_
\ Jhe agriculiure in mountaing, plateass wnd plaing dgif.
g preatly. Slnjillﬂ'lr~ SCArps, pediments, valleys,
* flanks, flood plains, Adges and basing ire characyar.
- e by different types of agriculnure, Micmg regional
* andforms such as paleo channels, sand bars, fload
 plein deposits natural levees ete, are marked by dif-
E ferent mode of agriculture. The Eeomorphology sets
b Hib foundation and background of agriculiure. which
gy be adopted or can be feasible in a particular areq,
- Geomorphology affects the availability of soil mais.
" ture, depth, structure and texture of soil, the amount
" ofisoler radiation, the feasibility of termcing, fiekd pat-
(e, agricultural transport, possibilities of irrigation,
 size of distribution of holdings, continuity of cultiva-
" fion and the most important aspect of agriculture, i.c.
* the crops, their nature, yield and out-turn (Ahmad,
192,
 Thevarying geomorphological investigation
i the Mirzapur district is largely based on remotely
: ,‘#nscd data (IRS-IB, LISS-1, FCC-B2, 3 and 4)
; Jﬁ:d copy print on scale 1:250,000. Different geo-
' morphic features of the area have been identified and
\ mipped through visual interpretation taking into ac-
| eount (i) photo elements (colors, tone, texture, shape,
Size, association, pattern etc.) (ii) geotechnical ele-

[
1

*ments (landforms, geclogy, soil, vegetation, land use,

B

LR

Pandey (1998), Mishra and Choubey (1999),

The study area may broadly be di-
fided into two geomorphological units: (A) Ganga
ood plain and (B) Vindhyan upland. The landform
satures under Ganga flood plain can be enlisted as:
1 New flaod plain, (if) Old flood plain, (ii) Paleo
finnel, (iv) Channel bar, and (v) Point bar, and un-

Foulay Kumar Friparai 54

des Vindiyan upland as: (i} Buried pediment, (ii} Pedi-
ment with vegetition, (iik) Pediment with stony sur-
face, (iv) Dissected platean, (v) Denudational hill, and
(vi) Valley fill (Fig. 2, Table 3).

(A) GANGA FLOOD PLAIN
MNew Flood Plain

Mew flood plain known as ' Fhader' or newer
alluvium is confined to the proximity of Ganga River.
115 inundated by flood water annually and received
sediment deposition during each flood. On the imag-
ery, this geomorphic unit is chavacterized by dark red
ton, smooth texcture, and irregular shape (Table 3).

Old Flood Plain

The vastalluvium tract of the northern part of
the area consists of the old or outer flood plain features
locally known as ‘Bangar” or older alluvium. This
geomorphic unit is most important for agriculhural part
of view and excellence for ground water exploration,
It has generally been observed on satellite imagery by
light to medium red tone,

Point Bar, Channel Bar, and Paleochannels

Point bar are formed on the convex side of
meanders and grow by individual increments outward
into the meander curve (Thombury, 1969). These
peint bars have been formed due to the deposition of
scdiments, carried out river Ganga, The channel bars
are formed by the deposition if huge amount of sand
in between the channels (Mishra, 1999) while
paleochannels are formed due to the shifting of courses
of river Ganga mostly in the left side (north), Such
features (filled with fertile soils) provide very higher
yield of crops. The underground water prospect is
also very good in these zones.

(B) VINDHYAN UPLAND
Buried Pediment

Buried pediment are those flat surface of the
plateau area which have thin to thick cover of
unconsolidated materials mainly gravel, soil (alluvium/
colluvium) or weathered rocks, The buried pediments
are very clearly marked on imagery by red to dark
red tones, The buried pediments are marked with
good cultivation most suited to rice farming,
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 pediment ; s

The term pediment is used 1o designate the
ope!
sweathering, rill wash, stream erosion, mass wasting,
#ﬂwﬂm.ﬂmﬂ flood ete. (Ahmad, 1985) bt King

1067) considers running water as the chef agent

i very low slop and sometimes, attached with
denuded hills. The term pedirnent has gencrally been
e ransitioe] Jands between hills and plain with gently
dpping at angles berween 1% and 7 (Mishra, 1993),
pediments in the area under study may be
. subdivided into two categories: (i) pediments with
 sparse vegetation”, and (i) pediments having bare rock
wimalized by light to moderate gray tones and second
~ pylight to very light tones on the imagery,

 Digsected Plateau

The plateau region criss-crossed by various
| slrgams is named as dissected plateau. Different
| features like gorges, valleys, scarp lands ete. are
. prominent which ereate undulated topography. This
" it is marked on imagery by light to dark gray tones
" depending on the vegetation covers.
 Denudational Hill _
| Thedenudational hills having their flat top.
| sufice are found in a chain in the northen flank and
" sauth-swest part of the plateau, These hills are generally
sed with barren land or rocky surfaces partly
by debris.

Fill

The valley fill is the fundamental landform
Bduced by lateral erosion (Tiwari, 1992). This is
e rock erosional surface remains generally
lidentified due to being commonly veneered with

rock surface. Although the processes of
(ireent formation ire complex and nanurally invoive

g formation. These features are mistly surface of flar
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man. It iain..ﬂmmeél .E:qr certain ph}rs:'r:al factors ilalﬁ:
climaie, refief, pealogy, strwcture, natural vegelalion
e, and socio-cultural factors such as El.g;l"l_l:ull.uIE.llﬂﬂ-d
use and other anthropogenic features, Dramase mainly
serves to remove the surpliss watet/from an area, The
under study is drained by the Ganga and its sub-
tributaries including Belan (Fig..3). '

i) Fanga Drainage System )
“ 'sl'l-n: ﬁmﬁgﬂu;mmﬂward ina meanderng
course fora ttal distance of 132.5 km, drains in the
northem pert of the district. Its main tributaries from
thie right hand (south) are the Jirgo, the Garain, the
Chatiar, the Khajuri and Ojhala, all descending from
the Vindhyan upland. Some of the waterfalls may be
observed at places, €. 2. ._mﬂa’fﬁﬂmﬂw.{)jh]aﬂv::
However, the lotal drainiage area by this system may
be accounted 55.5% (approximate) of the district.

(i) Belan Drainage System
The river Belan flow westward direction that

i5 opposite to the Ganga. 11 originate from a *Tal®

{Sonbhadra district)and flowing through the study area
it finally merges Tongriver (Allahabad district), a
tributary of Ganga. Its main tributaries are Sikara,
Ghori and Makahar on the left bank and Adwa, Seoti,

- Susurawa, Kehenjua and Magarda on the right bank.
! CLIMATE - ' |

Climate reflects the average conditions of
weather'selemnents like temperature, rainfall, hurnidity,
Iight (sunshine), wind, air pressure, fog, frost, snow
and hailstorms. All these elements, individually and
collectively determine the agricultural pattern of a
region (Husain, 1996).

Temperature

Temperature is a measurement of the degree
of hotmess. The agricultural operations and agriculural
patterns are closely influence by the prevailing
temperature condition of the region. Plant growth and
metabolism are profoundly affected by temperature.

~Various periodic phenomiena of plants like seed

germination, vegetation growth, reproduction, etc. are
also regulated by temperature,
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The study arca has recorded 29 839C average

Fﬂluﬂ wn!pﬂﬂuﬂ::-"ﬂim 34.06% mAKimLm amd
g 33 minimum in 1996, The highess maanthly

| gaximum femperature was recorded in June

Fj_ﬂac}mlunﬂ‘IMJmmrﬂlLﬂ*E (tnhle 47,

- Rainfall or precipitation is the cheapest wlimate
| surceofwater for plants. The quantty, duration and
* niensity of rainfall is recorded maximum in Asguse
{54 mm) and lowest in December (3 mm) in 1996
and the highest average rainfall is also recorded in
A pgust (267,30 mm) and lowest in April (5. 660mm)
k= _Ewﬁml'i“‘“ 1996 (table 4}, There exists vanation

i spatial distnbution of rinfall end some times districe
| gomes under the condition of drought which affects
- thecropyicld
. Relative Humidity
The relative humidity is the quantity of moisture
5 peroentage of the maximum quantity that the air
~ influence plant life by regulating the rate of water loss
! 1& the form of evaporation and transpiration. The
* highest relative humidity is registered in August and
* September (84%) and lowest in May (48%)in 1996
~ (Table4),

. directions berween south-west and north-west. In the
‘month of May the winds blow from directions

xtween north-west to south-east. During the
‘monsoon season winds blow west or south-west

|58
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Special Weather Phenomensa
Somse of the monsoon depression fo

the Bay of Bengal, particularly dharing e early
the seasan, move across the country and alle
district cousing widespread henvy fain Dust-gtorms
and thunderstorms occur during in the hot seasen,

sometimes accompanied wi.lhsqunl!&'[hm:d_ﬂslm:rﬁ

also pecurs during the eold season in associntion with
passing western digturbances. Rain during Ehn
monseon season is often associated with thunder. Fog
aceurs sccasionally during the cold season wh:::h
largely affects the productivity of Ravi crops especially
pulzes and vegetables.

GROUNDWATER
Water is a very important ecological factor
which regulates the plant envirenment, The ground

water provides a strong and stable resource base as
irrigation for agriculture. Water 1able is & physical
surface defining the upper limit of the zone of
saturation. Its position is indicated by the static leveis
of well tapping free ground water and may register
fhuctustion due toaddition or withdrawals from ground
Willer storage,

Watcr Table and its Characteristics/ Condition

The depth of water table exhibits a marked
spatial variation in Mirzapur district depending upon
the geology, litholegy, relief, drainage, geomorphic
conditions. The analysis of water tables and their
characteristic features have been attempted for the
year 1996 through the data of observation wells
received from ULP, Ground Water Division, Lucknow.
The water table contour maps at 5 m. (b. g. 1) interval
are prepared for both pre-monscon and post-
monsoon periods. The contour could not be drawn in
the southern part of the district because of rocky
formation, uneven topography and uncertain water
table (Fig. 4, Table 5).

Pre Monsoon Period

As regards the depth of water tables during
pre mansoon period, it ranges from 3.22 m (Kolana
Garai Basin)to 17,7 m (Majhwa) in flood plain zones

e in
ot of
gl the
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and from 3,31 m (Kothari, Lower Belan B“*'l;l:z
20006 1 (Marihas Bagar) on Vindhyan platea.

sm
ire three waier level contours (3 . 10 m, Mdv.;lucj
mostly paralle] to the mver showing higher

towards stream channel (Ganga) and lowes
platem,

Post Monsoon Period et
The G flood plain acoounis mi
depth ﬂhﬂmﬁa{h- _g.];.} at Kaurian Kata (0. 40
mjand masimum at Majhwa (15,25 m). On Vindhyan
platean, the minimum water level depth can be
ohserved at Katshari (0.91 m) and maxirmum at Sisa
(12.24 m). Water table contour obviously show
variaton in their nature, The position of waber contour
is shifted towards channel (Ganga) as compared o
their location on the map of pre monsoon period. The
highest contour (15 m) values occur only in limited
area having small covernae.
Recharge, Discharge and Water Balance
The pround water recharpe oceurs mainly by
local rainfill, ground water inflow and surfizos imigation
source like canals, reservoirs, bandhies ete. The
ground water discharge occurs mainty by tube wells /
wells, It is characterized by outcropping of the water
table or the capillary fringe through which waleris
lost to the atmosphere by evapotranspiration or to
stream as base flow (Karath, 1989, Pandey, 1998).
The ground water balance has been worked
out by deducting net annual draft fram the net anma)
recharge. The general categorization of ground water
balance is made according to the stage of
such as (i) white (up to 63%), (ii) gray (65% to §5%),
and (iri} dark {above 85%). *White' category shows
enough balance of ground water, where further
development is possible, The ‘grey’ categories indscate
moderate balance where further development of
ground water struciures may be allowed as per need,
The *dark’ category reveals that the ground water js
not encugh for utilization and further development of

ground waler structure is prohibited.
There are 11 blocks (except
Majhwa) of the district under white cats e

mmmmmmwﬂmﬂ

and J_a.;m'-l‘!"-"""""" ]
w,w be allowed. The block Majhwa came, ;.
s ary but iLis near to ‘dark” (above g5,
Eu;mﬁugﬂ ground water development may p,
srictly as per equireents (Table 6),

b
3

o Soil is the medium in “ﬁmmm”'ﬂ
the plants and from ':'l-fh.h:'.h1‘.1'&;‘:1::[;1,1-“1-,,:|,m.i,n."2W‘!rN
putrients. The soil is defined as u-m wﬁ%h
heoken particles) surface of the e,mhgmmhﬁii:
mixed with organic material and .in wehich e
organism live and plaml grows. Soil m}ﬁﬂh
inorganic materials derived from mmﬂiﬁ.h
and water occupying the pores between th,
particles which are loosely packed, small orgay,,
like bacteria, fl.:l!l'!gi. nematodes elc., mﬂ'lthi#n
plants live init. The soils of Mrzapur district gy,
groupedin 11 categories (Singh, 1968) accuriy
their texture characteristics, asexplained below(Fi ;

(1) Belan Valley Clay Soil

It s light brown in eolour, rich in ongamic ng
and non-calcareous in nature, [t has 49.0% clays
21.5% silt. It situated mostly in Belan valley,

(2) Clay Loam Soil

Clay loam soil is found in Narayangur
Jamalpur block, Itis highly productive for agricui
part of view and is most suited to paddy cultivaiin

E}Gﬂnglparﬁandy Loam :
This type of soil can be observed in souhd
the Ganga. It is brownish gray in colour and me
calcareaus, It has also good moisture retaining capsst
lndfammhlehpluﬁmwth.

(4) Ganga Plain Sandy Loam

it covers whole of blocks Kon, Majhwe &
Sikhar which are situated north in the Gangs- !
mastly on the higher or bangar land whichis geoe®"
outofreach of flood waters, The nature of sol g

]
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Table 5: Pre and Post Monsoon Water Level of Plateau Upland

1 i

=
nhﬂwr:lllllu! Depib of Water Level (inm) Otuervation Well Depth. of Water Level (In m)
Pre-monsoos | Posi- munseun Pre- monsoos Poi-maneehi
[ Panksuli D 404 Majiryar 420 133
Sumogani i74 N Paichern f.85 1
Lahagpur T8l 17 K. mmalpur o 194
Lalgani T3 333 bdarihan Block 10.74 .59
Bahurs .75 100 Musrshan Bazar 20004 L
Tilav 4.80 .00 Fajodan ¥y 2.3
Bernudha &) 1.4 Kotwan 5.60 1.00
Dwherkalan 361 1.1 Kalwari 1749 319
Amali B.71 163 Pachokhara D 148
Sirsi D 1224 Rajparh Block 1854 163
Kathari 331 091 Sakibshgarh D 19
Durjanigar 577 147 Madhugror BES .10
Mesfini 10,40 750 Sukrit D 154
Rarch T.44 54 Ramrasahi 142 0,76
Bhisar Lt 6,07 Dhaurshara 15.05 i16l
Hatin 6.94 A4 Padori 1402 1208
Admwa 7.10 1.20 Jallvmd Paharl 719 .m
Mate: D=-Diry
Source: Ground Water Department, Govt. of U.P.
Table 6: Ground Water Status in Mirzapur District (31.03,1996)
Block  Met Recharge et Drafft Groand Water Stage of Stage of Category
{ham) {hnm) Balamcet hom) developmeni development
an on 31,0096 ufier 5§ yoara
(%)
Chhanway 489091 196005 293085 40 50 White
City A161.77 1680.52 4u0.85 40 50 White
; Haliys 10944.52 15808 1078644 (] 1 Wit
Ny Jamalpar T461.61 120281 616681 17 n Whike
1 Kon 187474 49,42 111532 40 0 White
Lalgan] 658583 176.71 b408.72 0 (R White
Majlwa 1626.83 1684.25 94258 64 4 Grey
Marfhan 46551 19157 27424 0 13 Wil
MNarayanpur B146.50 119 785 694395 (£ 15 While
Pahari £3138.97 L4 485623 15 1% While
Rajgarh 1192780 106255 1086524 (T 19 White
Silkchar 206647 [ 9555 187022 i 47 White
[ Tousl District 7439167 1203291 §1358.76 i6 7 White

Souree: Ground Water Department, Lucknow.
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i Eﬂwummﬂmm ,

A It has been developed on the undulating
I ﬁndh},m,_-,pmdmdsim:fd in middle pant of the

srea. It consist of high sand content (more tan 50%:),

B owed by 19% clayand 18.23% silt. Iis colour is

dl| mdmmmglig!ﬂ]ratidic in reaction

'~ (6) Vindhyn Scarp Soil

b bt s rrarked ina meroow belt along the foot

# of the plateau scarpment zone where the streams

| desoend from the upland. Ithas higher proportion of
| coarses materials.

410

(T Karail or Clay

; il-_'. Tts colour is dark and having higher content

C ofclay (50.08%) with 18.97% of silt. It isalso found

" 1o be highly fertile.

. (8)KhadarSand (Recent Alluvinm)

0 it oecurs in the Ganga flood plain in the
. Khadar land. The soil eolour is gray and constitules
g ahowt §0%% sand with slight alkaline. The soil profile

i not developed due to frequent deposition of fresh

' {9) Son Left Bank Coarse Sandy Soil :
A Tt is developed in narmow belt along the left of

" Son River (south part of the district) from lower
| Vindhyan limestone andshale. Tt has 13.07% silt and
| {6.0%clayand chamcterized by yellowish gray colour
1 1-_':E;ﬁﬂmmmdmﬁm.1thlmdwmwas‘balm‘-
- - .

~ {10) Vindhyan Clay Loam
' It hiss been developed in the basin of river
it with 25,75% silt and 33.88% clay in the upper

(11} Vindhyan Clay Loam (Non-Caleareous)

. lhislocally known as *Gurmota’, It is situated
~ mostly on the undulating southern Vindhyan upland in
' -i_unmm‘nufﬂthnﬂ]!ey.ltisgmn]hrwmm
. with varying degree of darkness with 20-25% silt and
! .. 26% clay in the upper layer,

Eanjgy Naemer Trigahi'
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MATURALVEGETATION :

The spatial distributions of natuml vegelation
of the area under study are Jargely controlled by :tf.:
geomarphic and geologic factors plong with ﬂ'u:sllhll.
wter and medstare conditions, The natural vegetation
can benadly be prouped as: (i) Ganga plain vegetations,
and (if) Upland vegetations. Bomboos, guavas, plums,
mangoces, are found as grchards while speciss !_lk;

B icus indica), Jamun {SyVEium cumin,

hm{hfndhumlugnfﬂliaj,wm (hialia mdll‘ﬂ}

Pipal (Ficus religious), etc. are prominent In fVEnRe

areas of Ganga plain, The vegetations in upland area
(Vindhyan plateau) includes the forests, bushes .and
grasses depending on the fopography aﬁrm_reg;nn.
for example, the forest can be ohserved on dissected
plateau reghon, hill slops, hill tops ete. The bushes and
grasses are prominent on pediment Zore.

The forest type in Mirzapur district can be
classified i (i) mokst peninsula valley sal, (if) ropical
river side's forest, and (iii) southern { morthern dry
mixed decidunus forest (Champion and Seth, 1968),
The moist peninsula valley sals are kargely found in the
valleys of major river and their tributarics. The
construction of dams especially at Meja and Sirsi
dammaged this type of forest and now the sal trees are
confined only in & short beli.

The tropical river side forests are found in
strips along rivers and ralas in which prominent species
are Jamun, Gular, Tendu, Ajawai, Karaunda: The
southern /! northemn dry mixed decidious forest are
found on the major portion of the study area especially
on Kairmur hilks and Vindhyan platean, The common
species in this area are Asna (Tarmmalia tomentosa),
Dhao (Angeissus pendula), Khair (Acacia catechu),
Tendu {Diospyres tomentosa), Jinga (Cannea
caromandalica), Piyar (Buchanania lazz on), Mahua
(Madhuea logofolia), Aonla (Ennblica afticinalis),
Kakor (Liziphus glabarrime), Palas {Butea
monosperma), ete, The main characters of the trees
of such forests are to fall thedr leaves after March dise
0 poor moistire conten Lin the soils along with very
thin depth of soils and become green during rainy
AT




[ Josnsd uf Naisrol Rarource s Developeent

IRS-1B, L
Table 7: Lang Quality in Mireapur District {GIS Anal:r:i.s Based on |55—1.
FCC-B-2, 3 & 4) (In percent}

B [ Lid Jaanty _"‘hh-ﬁ |
| Extremaly Gona v Very Gaad (¥3) | Good {G) |  Muderate (M) P":':? Very Poe i |
Chh'm*'}' 1141 &4.73 [F ) w61 I _--_"EE. i
o 10000 0.00 0100 .00 o.00 o]
Maghwy 1143 6147 000 .00 L0 bug| |
e 19,83 24.50 433 1540 ddx af |
Paker; 463 719 2872 24.4% Fr4] o . |
ey 0.00 1w 2758 31,38 5.66 |
Haiyy .00 B4 11487 52.37 Gu4h 13 !
Pebut bage &0 000 103 43.71 2134 s
Rajgarh 112 1465 540 367 H.he 2| |
Sikhar g7 1083 0.00 0.0 0.0 om| |
Naruyanpur 2193 1139 716 000 474 sl |
Jamalpur 4143 I9E 0,00 Sk .82 245
Total District 1140 16,98 £52 30.98 13.51 ——E :
e
NATURAL VEGETATION

The spatial distributions of natural vegetalion  the valleys of major river and their tribustaries. The |
ﬂfﬂuﬂﬂundﬁstud}-mhrgdymnhnﬂndh}- the  construction of dame especially at Meja and Sy :
Ecomorphic and geologic factors along with the soil, dmmgadlhistypeafﬁ:mlmdmwmculmm
water and moisture conditions, The natural vegetation confined ondy in a short belt,
can broadly be grouped as: (i) Ganga plain The tropical river side forests are foundin
vegetations, and (ii) Upland vegetations. Bomboos, strips along rivers and nalas in which prominent species
guavas, plumns, mangoes, are found as orchards while are Jamun, GuEu.t,T%nch.l,ﬁjawﬂL Karaunda, The
species like Banyan (Ficus indica), Jamun (Syvaium southem /northem dry mixed deciduous forestare
cumin), Mahua (Madhuca logofolia), Neem (Malia Mmhmmmﬂmmmm@uy

azadira), Pipal (Ficus religious), etc. are promirent in on Ksimur hills and Vindhyan platea. The comms
riverine areas of Ganga plain. The vegetations in upland specics inthis are are Asna (Tarmmalia tomenios),
area (Vindhyan plateau) includes the forests, bushes Dy (Angeissus pendula), Khair (Acacia catechi)
and grasses depending on the topography of the Tendu {Dinsp}'m tomentosa), Jinge {Cannea

region, for example, the forest can be observed on caromandalica), Piyar (Buchanania lazz on), Maine
dissected plateau region, hill slops, hill fopscic. The  (Madhnyes togofolia), Aonla (Ennblica afticinalish
bushes and grasses are prominent on pedimentzone, gk or (Liziphus glabarrime), Palas (Butes

The forest type in Mirzapur district can be Manospermia), etc. The main characters of the trees
classified in (i) moist peninsula valley sal, (il topical . g g4, forestsare 10 fall their leaves after March€
river side's forest, and (iii) southem / northem dry 10 Pocr moisture coniten ¢in the soils along with Y7
ecTR e e e [Chaupon B St JHG) - thin gl it and become green during A%}
The moist peninsula valley sals arc largely foundin  ggqny
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Fokies usnlity : Hilt Pub. Ca. Lid., Delhi. Er
The extremely good ang go0d qualitios of King, ]_I 1967, The uni farrmidtartan niature of kil g

agriculiural land are chiracterized wi : alopes, in Schumm, 8. A, and Mooley, M.,

cultivaton and vy good harvesting e (6, Slope Marphology, Benchmark Paper

be identified on satellite imagery by v&:l?'“ﬂ:::“d n Geology, Dowden Hutchinson and Ross, i

tone and smooth texture, The extre i

of agricultural mﬂmmmmﬂmkﬂg
pereent) block. The very good quality of agriculmral
land have been identified by light red and fine to
micderate texture and eupy highest rank in Lalgang
hlqu (27.38 percent). The moderate category of
a.gnnull‘hmﬂmd quality is characterized with gray to
red mixed tone because of reflectance variation
caused by mixed objects (such as cultivation,
settlement, trees etc.) and moderate to coarse fextare,
It has occupied highest area extent in Haliva block
(52.37 percent). The poor quality of agricultural land
1s recorded highest in Rajgarh (34.86 percent)
wheress very poor quality of agricubtural band is found
o be highest in Marihan (29.21 percent),
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ROLE OF GIS (GEOGRAPHI
EXPERT SYSTEM IN NATU

Govind Singh, Manoj Kumar Saxeng*
Natigeal Institwie of Maragement and
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**Dapariment of IT MG O G Linbversiny Chi

ABSTRACT

The goal of information systems is to con-
vert data into information, Dats are considered
ta be the input to a process where information is
ereated. Geographie Information Systems (GIS)
and expert system is a rapidly advancing tech-
nology that enables people to develop, analyze,
and display spatially explicit information, After
incorporating the coordinates of landscape fea-
tures into a computer, users can manipuate map
information from any source and visualize the
landscape at any seale and with any combina-
tion of features. By creating computerized maps
of project areas, the GIS database can identify.
;15 has significant potential value to natural re-
source managers in such fields as biological in-
ventory and monitoring, land use planning, and
ecological research. The purpose of study is to
integrate geographic information systems (GIS)
with expert systems to develop a technical
method and tool for sustainable land develop-
ment, based on the physical productivity of the
soil. The main objectives for the GIS/Expert
System development are to apply this integrated

system to the natural resource management.
Key Words : (GIS, expert sysiem, natural resource.
Information Systems (GI5) to plan and implement pro-
grams to promote sustainable socio-economic and
environmendal development. The technology, often
called mapping software, can be used for a variety of
purposes, including resource management, develop-

ment planning, cartography, and route planning.

GIS (Geographical Information Systems) are
commonly used as planning and analysis tools in de-
veloping countries, while parallel work has been in-

CALINFORMATION SYSTEM)AND
RALRESOURCE MANAGEMENT

and Bharat Mishra**
ampurgr Technology Allahabad.

o8t Graduate College Allahabad
trakoot - Saing

vestignting sustainable development and the futare of
tities. GIS-P {GIS-Participation) combines G185 and
other methodologies of social and environmental as-
seszment in a new setof echniques that mest the aims
of sumainability,

GIS Participation combines GIS and other
methodolopies 1o give local povernment the most of-
Tective bass For policy formulation in partnership with
siakeholders (John Forrester of the Stockholm En-
viromment Institute and colleagaes Howard Cam-
bridge and Sreve Cinderby ) GIS-P i a means for
the inclusion of subjective non-expert data into both
qualitative and quantitative expert planning processes
and models, This enhances effective communication
and understanding, facilitates greater stakeholder in-
volvement in decision-making, and assists in monitor-
irgg the impacts of management policies. The techniques
inchude the incorporation within a GIS of individuals'
or groups” mental maps of the local environment and
data about how they interact with that environment,
GIS-F also allows for comparisons between factors
and identification of sités of special concerm or arcas
of potential conflict, which need to be flapged as re-
quinng possible arbitration. GI5-P can therefore help
1o promede botiom-up policy development by incor-
porating local concems and knowledge, all stored
within a single database in a similar way 1o conven-
tional spatial databases

Influence and Importance of GIS

The role of Matural Resource GIS is to pro-
on Natural Resource and Inventory and Monitoring
(315 and information management issues. GIS-P can
help to promote bottom-up policy development by
incorporating local concems and knowledge, all stored
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man expert iz available then there may be problem
fae comman people inmaking contact with him, Con-
sultniion may be very expensive and lisnan exper
may feel the repetilive job unintereating. This in b
muy affect expert’s efficiency, The pther major prob-
[egmis that are being faced by the human expert are the
firnitation of kis memory and processing inability of
all the essential knowledge required in the process o’
decisien-making. As a resuft of researches and de-
velopments, day by day, new knowledpe in enormous
amount is being added in ¢very discipline and this
move relevant and accurate advice can be taken from
ahuman expert ifhis ovwn knowdedge is updated which
iz nod an easy task. Human experts gre bounded by
limitations and itis quite difficult for a husman expert o
eonzider all the essential factors while taking deci-
sion, To update his knowledge and get help in deci-
sin making process, some tool or assistance is nooded
even for anexpert, The availability of powerful teols
to develop expert system has made possible creation
of large number of expert systems in different do-
mains. Today the most impontant applications of ce-
pert systems are those in which expert syslems sc-
cess daiabases used for other purpose or linked to
oither types of software and systams,

The economic growth of a region depends
upon the proper exploitetion of its natural resources,
The resources like land; water, minerals, forests, fish-
eries and livesiock are the natural gift and are trans-
formable into tangible wealth on exploitation to pro-
duce agricultural, indhestrial and energy outpts. The
eoonomic planning fora region or sinde or nation neads
detail information of various iterms of natural resources.
The set of activities related to data management on

natural resources, such as data generation, datacol-
lection, compilation, storage, retrieval and process-
ing are mutually interacting and inter-dependent which
naturally open option for management as a sysiem. In
nology, Govt. of India has launched the pilot project
called as the Natural Resource Database Manage-

ment System (NRDMS) [4], with following
objectives:

I. Toevolveappropriate methodology for col-

lecthon, collmion, stormge and processing s
hintis ot rusturnd rencarces i given reglon b
feskaality,

2. Toevolve sandardised formst in vhich nalu-
ral resources and soeio-econtmic dats could
be presented in an inteprated mannes o cs-
tablish linkage among varous hieranchical

LR
3. Tomake assesmrment of natisra) fesources of

the aress under stidy.
4, Tomake utilcseion of the information for the

purpose of planning and development.

iNalsonal Rernode Sensing Agency (INARBA),
Bangalore has developed an expert syslem in
PROLOG, to aceess the datahases of scquired/pro-
cagved remote sensing data, This expert system pro-
vides access to databases by muking queries relevant
to type of data needed for a particular application.
MNARSA has also developed expert systems for in-
terpretation of remode sensing data / images ernulat-
ing the experiences and logical resmoning process used
by hurmian experts to derive information from remote
sensing data’ images. Such expert systems have been
developed for interpretation in the area of soil stud-
ics, land use, land capability, geology ete.

The rignificant developments in the field of
electronics, compiiter science, arfificial intelligence,
communication, space-technology, availability of va-
riety of sensors and platforms, remote sensing tech-
niques gnd data processing techniques enable colleg-
tion, analysis and interpretation of data with multi-
objective approach at highly minimized cost. Thead-
vancemenis in the information technology have made
the area of matural resources management informa-
tion rich. Information is coming in valumes and can be
obizined by various means such as maps in conven-
tional and digital form, aerial photographs surveys or
experimental data, remotely sensed imapes and other
formns of transmitted signal, The application of knowd-
edge and expertise related to ratural resources is es-
sential and will be helpful in streamiining, analyzing,
managing, digesting, visualizing and infegrating infor-
mation in an efficient and affective manner. The roje
of knowledge and information is complementary in
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tire intelligent decision-making.
In recently years the of remote sensing is used
in data collection of naturel resources management.
The technique of remote sensing has been applied in
almost every aspeet such as atmosphere, geosphere .,
hiosphere, hydrosphere, and cryosphere together with
environmental application and data collection syStems
ete. of natural resources management. Remotely
sensed data/images are used to obtain necessary in-
formation on land under various crops, crop rotation
and agricultural practices adopted, soil types, prob-
lems of land degradation, availability of water bodies
(both surface and ground water) ete., which are very
useful for agriculturel development. The remotely
sensed data/images can be taken even of inacces-
sibile land end identi fication of unused land, waste Jard,
degraded land etc. Satellite remote sensing data are
useful in carrying out integrated sustainable develop-
ment planning at manageable units. The remote sens-
ing data can be used for the preparation of a set of
resource maps such as surface water bodies, ground
water potential zones, pround water recharpe site, type
of soil, existing land use patterns cte, and the combi-
nation of these data with other information like me-
teorological data, socio-economic factors efc. can be
used to identifiy the priocity areas for various land use
to meet the needs of the people without disturbing the
ecology. Rao{1991).

The knowledge representation
scheme of natural languapes is the most sophisticated
and this very act of knowledge representation have
been captured by logic, and different formal methods
such aspropositionallogic, redicate logi, fuzzy logic,
semantic networks, frames etc. and related techniques
have been developed to represent various fypes of
knowiledge that can be used by expert systems in de-
cigion making and reasoning, In the recent years the
asymbiolic approach for intelligence modeling has
exvolved inwhich neural netwarks, madelled after hy-
mian brain, are connected to represent knowledge and
tomake inferences. In such systems theknowledge is
encoded by connection strength and acquired through
learning peocess. In geographical analysis, decision-
making system |ike intelligent spatial decision support
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ve been developeo 10 reason wi
;};ﬁﬂjﬁiij structured kﬂﬂ".’-‘ltl!dgle Hﬂ]’t:.ﬁ;;:;
e expertsystem shell play corerolein directing ooy
lows and information flows. 1t provides facilitieg
represent and store dmnﬂ:m_spﬂctﬁ: knowledpe ..
quired form experts or learning examples,

The object onented PrOgramming
proach has been found to be very effective approg,y,
in developing systems for the natural resources mg,
agement, The ﬂhjeclvﬂril:nlﬂrl approach provides the
way for user 10 perceive reality. It provides an effee.
tive user interface, enhances data reusability, maj,.
uinability, and extensibility through data encapsyl,.
tion and inheritance. Obviously, Expert systems haye
large impact and scope for the application of rempe
sersing techiniques in the monitoring and managemen;
ol natural resources, Thus seeing the potentials of fislg
large effort are required to be made to develop ex-
pert systems for natural resources management. We
can also develop an expert system for natural resource
management in basis of object identification, model-
ing and optimization module. Deekshatulu (1991),
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