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UPAIMIYAY : EFFECT OF POTASIL ON v"JN RICE
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Design  with

2 SN {V, 25, 50, 75 and 100
£l were planned using Factorial
four
replications. Full dose fo phosphorus from

single super phosphate and potash as muriate

C{( D ‘76 4

Straw y|e|d was not influence
significantly by various NP levels. Yiel
components viz., plant height, number ¢

productive tillers/m?, panicle length and panic|
weiaht were remarkablv improved as levels

of potash were applied at the tim'ii— Whil
transplanting as basal dose, while r‘ﬁtroge(l 86 § nc
applied in form of ammonium sulphate ir arabl
equal splits viz,, at transplanting, till et a
panicle in*iation and boot stage. The crop’ G.A.U. RESEARCH JOURNAL ) will
transplanted maintaining 20 cm x 15 1982
spacmg in last and third week of July
.August during 1983 and 1984 respectiv
2 | ifican
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Effect of NP Fertilizer YEAR 1995-97 1ke by
The results presented in Table 1 rev levels
that the highest mean grain yield of 53.5 n anc
51.71 g/ha recorded at N5, P,5 and N, g cantly
respectively was statistically at par bu rtilize
nificantly higher over lower levels of NF beirg
tilizers (Ng Pg and Ngg Psg). Increasin D.M.D.P.R.L. cantly
dose of fertilizers beyond Nygq Pso did 1 AAU, . The
crease the yield significantly. Increase inf| ANAND se o

at higher NP levels was evidently resulted from
" beneficial effects of these levels on yield at-

tributes viz., plant height, number of productive.
tillers/M?, panicle length and panicle weight.,

| This increase in grain yield may also be at-
‘tribvced to higher uptake of plant nutrients
especially nitrogen, phosphorus and potash by

.rice plant (Table 2) which favourably
: enchanced yield attributes for better grain
yield of rice.

This ievel (N4g9 Pso) also gave higher net
profit of Rs. 8376/-ha with net ICBR of 1:5.07,
closely followed to N,gq P75, Thus, application
of N, 59 Pgo Was optimum and profitable dose.
The findings corroborate the reports of Deo
(1979), Patel (1982), Balasubramaniyan (1983)
and Nayak (1984). PR

45 )

probable reason for the :4

Alexander et al. {1974) and Vinaysingh anc
Jaiprakash {1979).

Protein content in grain was no
significantly influenced by various NF levéls
Whereas its content in  straw  wa:
significantly increased as levels of NP ferthlm-
increased.
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Effect of potasi\levels
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,utes of rice (GR 11) and econemics as affected by potash under various NP levels.
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TABLE 2 ¢ o
Content and uptake of N, B, K nutrients by GR 17 rice as affected kv poiash under various NP [avels,
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(1978) raported that axcepl ‘o biack scil of
South Guieral, in genesal, ihere Wwas
berdly any reponse of polash agplication
necause avaiable K,O slatus are farly
sigh. According fo Fonnampaiuma (1972},
leoding the soi ceuses an increase thig
cncentation of icns In the scil sciution.
fhese jong are chisfiy Ca’~, Mg*", ¥ Na’
INH,, Fe'" Mn'’ etc. Gorantiwar et ai. {1873)

renoried that the avalizblity and uplake of

K,.O significantly (mereased in submerged
. jmﬁdéﬁm& Similar trond was alse nhservad
([by Wadrsker and Kibe (1973}, Thus, it is
,’af-ear fhat under wet condiCons of the sol,
| the avaiizbiity of native potash is increased
| which is resporsible for fallure of respanse o
' the applied potash on grain yie'd of rice in the
csoil when o s adequately supplied with
svailable ;‘Qgﬂ and ﬁﬂﬁ%’ﬂfﬁﬁﬁy ek I resarve
v potash,

|
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Diflerent levels of potash did n
" W 5 3 RECY T
nifiwantly various yield COMPONents wfﬂ ?::

prodietive Hersim®, ro. of 5
spikeiels/panicie. length of pavicle ang p}a‘;;‘éi
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weight, except plant height which was fita
mum af 75 kg Kz(O/ha but was at pay wis |
kg KO/ha and 25 kg K.O/ha.

£
I

The N, F and « content in grain ard stra
as well as thelr urtake were not appreciably i
fiusnced die to various levels of potash,
uplake (52,88 kgMha) by tice crop increass
_x'sma;fkahfy_ upio 25 kg KaOma. The significss
increase in P uptake due to application of 25 &
K, 0/ha over control could be due te the foma
tor of Ki4,PO, complex, which has, thougi
nun-sigificant, gave high P confent of graj
and thereby affocted the P uplake. This londs
supparts o the findings of Vinaysing and
Jaiprakash (1979).
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Differential Gyrotypic Salt Telerence of Wheat in
Simulated Saline Sofls

4. 0, Guordalia, M. 8 Patel*, K. 8. Polara end N. X Tank
Department of Agricikursl Chemigiy anc Soil Sc'ence, Bujasat Agrievutursl Linversity,
Junagash Campis. Junsgroh-882 001
ABSTRACT

A green house cgperiniert was conducted dwing »ow

¢ 2886 tn a big galvanized pot (76 em 2 60 o 4

} 28 cm) to eveluate 16 varieties oI wieal with four m]i::“y levela (8,2.0, 8,40, S,-8.0 and 8,120 B,

as™ ) in 2 medinm black eslesvecus sofl The resuits showed that geroinstion perecniage. plast trwighg?

[ straw and grain vidd as wel as Na & & oortent and Na/K vafio were ssverely affected by sulinity bovels

|

Amaong the wverielies, the nighest gorminatice perveniuge, plant height and straw and graln yie)
were: recorded with Khavehln, o-24 and Popal’s, which were & par with sseh sther but significanily

superior to the resi cuitivars The highest mean salivity index (R7.5) was noted with genotype Wharchis,
followed by J-24 (86.6) and that of lowest (864} was rovoded by CW-1 and GW.Z, [n addition to this o

¥

minimnn Na aootent and Na/RK ratic in sirew weye niso sbserved (n these varieties,

INTRODUCTION

Fodunately agricutural crops  shcw
marked dfterences inthelr 2kbility te grow under

saing condifions ard & great variabllity exis's

among varetes (Epsigin, "972, Mass and
Maffman, 1977). Salinily brings physiclogizal,
biochemica and morghoicgical changes in
plants which refiect on the overal nerformance
of the plant. The sigriticart verela! di%erences
in sait tolerarice nave been reportad in wheat
by Girraj ot 2. (1280) and Wumar (1983}
However, the high yieiang variefiss of wheat
growr in Saurashbtra region have net been
evauated far their sa't toerance.

[Rovedvond one P4Lh N 15590
In Saurashtra region of Gujarat, the max
source for irrigatior: is weil waler (80%) mﬂ
mi?c'ity of these water are either saiine or sod
¢ batn (Fate! ef al 1982). However M’i
mmers af this region grow wheat with 15
nooi wuailty well water to meet their foed &t
fodder requirement. The present study wa
tharsfere. undertaken 1o stuoy the relstive o
tocigrance of aiferent varieties of wneal v
this region.

TERIALS AND METHODS

A green house study in big gavaiZ
Ton pots (75 om % 60 cm x 30 cm) gonigin®
120 kg calcareous medium black G@Y

"Srgsent address

Frncipa Colege of Agncuture, GAL), Sardar Krushingg;,u
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GUNDALIA ET AL. : SALINITY TOLERANCE OF WHEAT

" (Vertisol) was conducted during rabi 1986 to

evaluate the relative salt tolerance of sixteen
wheat varieties (viz., V-J-405, V,-Lok-1, V;-
J-24,  V,4-Kalyan Sona, V-sWH-147,
Ve-GW-120, V,-HD-2236, Vg-HI-1077, Vo-GW-
89, V4g-Kharchia, V,4-Raj-1555, V,-HD-4560,
Vi3-GW-1,  V,-GW-2,  V,5-A-206 and
V,g-Popatia (Local) using four levels of salinity
(Viz.. 55-2.0, S4-4.0, S,-8.0 and S3-12.0 ECe
dSm'1) in a completely randomized design with
two replications. The soil was clay in texture
having pH-8.0, EC-1.05 dSm™', CaCo,-19.5%,
organic carbon-0.75% Olson's available P 12.4
kg/ha and available K 323 kg/ha. The saline
waters of 4.0. 8.0 & 12.0 EC dSm™ were
prepared by dissolving sulphates and chlorides
of Na, Mg and Ca at 15:2:1 and of Cl : SO, at
2:1 ratio. The calculated amount of N & P as
urea and diammonium phosphate was applied
in furrow per pot as basal @ 60 g N & 60 kg
P,0g/ha and remaining N was supplied in two
equal splits, each of 30 kg N/ha as urea at 20
and 40 'days after sowing. Following this,
50 seeds of each variety were sown in line
(22.5 cm spacing) in each pot and they were
covered with the soil. Fourty two litres of
solution of different salts concentration as per
the treatments were applied uniformly in each
pot in order to attain slightly higher moisture
(35%) than that of field capacity. The soil was
allowed to attain equalibrium for 48 hrs and
then it was checked whether the desired salinity
(ECe) in the soil was attained or not. The
water content in the pots was maintained within
80-100% available water throughout the growth
period by adding distilled water. However,
salinity levels (2.4, 8 & 12 EC dSm™") of
the pots as per respective treatments were
maintained constant through out the crop
growth by irrigating them with respective saline
waters, whenever required. The fourth day after
sowing, the daily germination count was

recorded periodically but the final counts were
considered on eleventh day after sowing.
Finally 10 seedlings for each variety were
allowed to grow up to maturity. The mean plant
height and grain and straw yield at harvest were
recorded. The soil analysis was carried out by
the standard methods as described by Richards
(1954), whereas plant analysis for Na & K as
per the method described by Jackson (1973).

RESULTS AND DISCUSSION

Effect on Germination

Salinity The periodic germination
counts showed (Fig.1) that the germination was
almost 94 per cent after eleventh day of sowing
with control (2.0 ECe dSm") followed (88%) by

100

4 Day Aller
sowing
11
60 10
Q
40 8

5

% Germination

20

0

a 20 4.0 8.0 12.0

TV I,

ECe (dSm™)
Fig.l : Periodic germination of wheat as influence
by salinity levels.

ECe level of 4.0 dSm™. The higher sait
concentration levels at 8.0 dSm™' and above
showed the inhibitory effect and markedly
decreased the total germination. Only 56 per
cent of total germination was observed at ECe
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E12 dSm™'. The final germination count was
‘significantly affected by salinity levels and it
! was decreased with salinity level increased.
' The linear relationship between salinity level
,Jand gerfmination could be expressed by the
vegression equation y = 101.2 - 3.93 x (r =
1"0'981)' The results are in accordance to Kumar
(1983) who reported that germination
percentage of wheat varieties were decreased

with an increased in salinity levels.

Variety : The result in table 1 showed

that the highest mean germination percentage

| (80.5%) was recorded with variety Popatia,
followed by Kharchia (79.0%), J 24 (78.5%),
| Lok 1 (78.3%). G.W.-2 (77.7) and A 207
! (77.5%) in that order which were at par with

' each other.

: Interaction The interaction effect
- showed that the highest germination per-
. centage (64%) was noted with variety J 24

followed by G.W.1 and Lok 1 (63.0%) and
| Kharchia and Popatia (62.0%) at highest
| salinity level (ECe 12 dSm™"). Nevertheless,
! the resuits indicated that most of the varieties
| have less harmful effect on germination up to

8.0 ECe dSm™' salinity level.

Effect on plant height

Salinity : As salinity level increased
the mean plant height significantly from 52.6 to
32.1 cm (Table 1). The linear relationship
between salinity levels and average plant
height (Table 4) could be expressed by the
regression equation y = 57.4 - 2.21 X (r-0.992).
The results are in agreement with those
reported by Kumar (1983).

Variety : The plant height was also
affected significantly by the varieties (Table 1).
The maximum mean plant height (52.4 cm) was

GAU RES. J. 1995. 21 (1,

recorded with variety G.W-2. While the mini-
mum plant height was noted with variety W H,
147 (34.7 cm), followed by H.D. 2236 (38.9 ¢m).

Interaction : The significant depression in
plant height under the highest saline condition
(ECe 12 dSm™') was minimum with variety
Popatia (28.6%), followed by J 24 (29.0%),
whereas the highest with G.W-2 (51.3) followed
by H.D. 2236 (50.9%). The height of plant was
more adversely affected in case of low salt
tolerant varieties than those of high salt tolerant
once. The depression effect of salinity on plant
height might be due to the inhibition effect of
presence of soluble salts (Bernstein and

Hayward. 1958).

Effect on yields

Salinity : The straw and grain yield were
severely affected by salinity (Table 2). The
reduction in straw (7.2, 27.7 and 46.1%) and
grain (9.4, 27.2 and 38.4%) yield were found at
low (S¢). medium (S,) and high (S;) salinity
level, respectively. The resuits are in
accordance with Sharma et al. (1981), who
observed that 50% reduction in vyield of
wheat at/EC of 16 dSm™' of water in black
soil. -Sdch decreases in the yield cf wheat
were reported by Kumar and Singh (1980)
and Kumar et al. (1981). In present
investigation, a considerable reduction in
grain (b = 0.112, r = 0.997**% and straw (b
= -0175, r = 0- 998™* of wheat were noticed
when the soil salinity levels increased from 8 t0
12 dSm™". Our results are in agreement with
Balakrishnarao et al. (1981) Magar et &.
(1982) and Kadum et al. (1983). The
reduction of yield might be due to lowel
photosynthesis and  hence, disturbed
carbohydrates and nitrogen metabolism in salt
stress condition leading to poor yield (StrognoV.
1964).
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TABLE 2
Slizct ot zalinity levels on grain and straw yield of different varieties of wheat.
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GUNDALIA ET AL. ;: SALINITY TOLERANCE OF WHEAT I

Variety : Irrespective of salinity levels, the
highest mean grain yield were recorded with
Kharchla (2.31 g plant’ ) followed by J 24 (2.78
g plant ) Kalyansona and Popatia (2.70 g
plant™) which were at par with each other but
they were significantly superior to the rest
cultivars. The local variety Popatia, significantly
out ylelded the rest in case of straw yield (3.75
g plant ) The next varieties in decreasing
order were J 24 (3.30), Raj 1555 (3.23) and
G.W. 89 (3.20 g plant ') which were at par but
significantly superior to the rest of the cultivars
(Table 2).

The mean grain yield for salinity levels
followed the similar trend recording the highest
mean salinity index (89.9) with variety Kharchia
followed by J 24 (86.6) and Popatia and Kalyan-
sona (84.4). The results (Table 3) further
revealed that for 50% yield decline was
expected with the hlghest EC (26.2 dSm’ ) for
Kharchia, of 24.4 dSm™' for J 24 and that of
22.7 dSm™' for Popatia. Whereas that of the
lowest value 11.4 dSm™' for GW 1 and GW 2
indicating comparatively less salt tolerance.
The rest of cultivars were expect the 50 per cent
yield decline even below 20 dsm™ salinity.
Considering the reduction in grain yleld at the
highest salinity level (EC 12 dSm’ )
minimum reduction (20.3%) was noted wnt_h
Kharchia, followed by J 24 (22.5%) and Popatia
(23.9%) on the other hand, cultivar GW 89
recorded the highest reduction (53.6%). The
lowest negative regression co-efficient (b)
-0.064 with variety Kharchia indicate the less
sensitive to decline the yield with increasing the
salinity. The high yielding variety J 24 has also
the almost the same regression co-efficient (b)
-0.069 indicating equivalent to Kharchia in salt
tolerance. The following varieties were Popatia
(b = -0.071), A 206 (b = -0.084) and Kalyan-

Va

sona (b = -0.088) also possed lowel
regression co-efficient. Contrary to this, variety
Raj 1555 recorded the highest regression slope
(b = -0.146) indicating more sensitive to salinity.
On same line, Giriraj et al. (1980) reported that
the varieties Kharchia and A 206 showed higher
tolerance to salinity.

Interaction : The data given in table 2
showed that though the variety J 405 noted
highest grain yield (3.25 g plant’ ) at normal
condition but at highest salinity level (12 EC
dSm’") variety Kharchia has recorded the
highest grain yield (2.48) foliwed by J 24 (2.40) |
and Popatia (2.33 g pIant'1) which were at par
with each other but were significantly
superior to J 405. Whereas, significantly lower
grain yield was recorded with variety G.W-1 and
G.W-2 and G.W. 89 at almost all salinity levels.
In case of straw yield, variety Popatia out
yielded at almost all sanility levels. However,
variety Kharchia and J 24 also recorded the
signifi cantly higher straw yield (2.63 and 2.50 g
plant respectively) over the rest of the
cultivars. Thus it can be concluded that at
medium salinity level (8.0 EC dSm™') the
different wheat varieties follow the order
Kharchia J 24 > Kalyansona > Popatia =
A 206 while at higher salinity level (12.0 EC
dSm’ )that was Kharchia = J 24 > Popatia
> Kalyansona.

Sodium, potassium content and its ratio

Effect of salinity : Salinity had significant
effect on Na, K content and Na/K ratio in straw
(Table 4). As soil salinity levels increased Na
content and Na/K ratio in straw gradually
increased from 35.2 to 84.5 (me%) and 1.47 to
5.86, respectively. The reverse was true in case
of K content (23.9 to 14.8 me%).



TABLE 3
Relative salt iclerance of whes! varleties based on grein (yie'd), ?

Mean** Reduction Mean** Sziinity leve
Varieties grein ai ECe |2 salinity for 50 % vield Regression of vield on salimty
yield asm ' over index (%) decline (4Sm}
T contrel (%)

J-405 243 B35 4.9 47 Y =3.43 0123 X (r = -0983)
Lik-1 2 A5 351 at.3 i85 Y =329 0107 X(r= -09(:6)
1.24 2,68 225 86.5 24.4 ¥ =3.23 0.069 X (r = 0.946)
E.Sona 258 28.5 844 =

= 3,25 -0.088 X (r = <0).919)
=3.25 0.144 X (r =-0.994)
=3.32 0117 X (r = -0.990)
= 3,36 0.129 X (r = 0.987)
27 0.143 X, (= = -0.919)
06 0.142 X (r = 9871
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WH. 247 2,08 AB.3
C.W.120 248 39.3 78.7
H.D.2236 2.33 i3.5 153 14.0
H.1.1077 206 47.6 65.6 119
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TABLE 4

Effect of salinlty lovels and varleties on sadium, potess’um content and Wa/K ratlo In wheat straw.

Sailimty Tevels (dim

T L — e
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Saliniy levels {dSm

==z e

Varasties £ omerad 0 20 1z ; Mean Comral 40 89 350 Mews Comtrsd 40 886 J290 Mean
Na me (%; K me |"3~ Mk raiio
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Effect of variety : The varietal differences

tn sodium and potassium absorption were
isignificant in straw. The highest Na content in

straw was recorded with variety H.D. 4560 .

1.(64.7 me%) followed by Raj. 1555 (63.9),
G.W-1 (62.9) and G.W-2 and H.D. 2236 (62.4
me %). Variety GW 1, GW 2 and H.D. 2236
were at par with each other. Contrary to this,
Kharchia has noted the lowest Na content (44.4
me%) followed by J 24 (45.1 me %). On the
other hand, significantly highest K content in
straw was noted by variety Kharchia (21.4 me
100 g™') followed by J 24, Popatia and H.D.
2236 (20.9) and H.i. 1077 (20.6 me%). These
varieties were at par with each other. This
results are inconformity with Gill and Dutt
(1987). Absorption of Na was minimum in
Kharchia, J 24, Kalyansona, Popatia and A
206 varieties with comparision to all salinity
levels, which showed less reduction in yield as
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Effect of Surface Drainage on Water Table and
Performance of Soybean

R. D. Yadav*, B. M. Maurya, S. 8. Kushwah
ICAR Drainage Project ZARS, Powarkheda, Hoshangabad (MP) 461 110

ABSTRACT

The experiment on the effect of surface drainage on water table and performance of soybean croj
were conducted during kharif season of 1985-1991 at adopted villages of ICAR Drainage Project, JNKV1
Centre-Bari (Raisen) at Barna Command region of Madhya Pradesh. The JS 72-44/JS 72-280 were taken a:
test varieties. The yield reduction due to 1-4 days excess soil moisture regimes were varied from 1.77 t.
32.42% at crop emergence stage, 3.04 to 24.18% at branching stage and 1.49 to 15.09% at flowering stage
The surface drainage system have been found effective in controlling the surface stagnation as well as sut
surface water by 17 cm at Bari, 96 cm at Patni and 18 cm at Babai village after 5 years construction o
drainage system. The impaci of surface drainage system on average yield increment of soybean wa
observed 3.41 g/ha at Bari 2.54 g/ha at Babai and 2.45 g/ha at Patni village. The yield of soybean wa
increased by 22.7% at Patni, 27.4% at Babai and 81/8% at Bari village after 5§ years of construction o

surface drainage system.

(Recetved on 1st Ang., 1990

INTRODUCTION which inhibits the growth specially at ear
stage. It may be due to heavy and frequer

Soybean Glycine max (L) Merrilis amajor  rains, application of irrigation water during ra

crop of Barna Command occupying more than  geason, low infiltration rates, lack of natural ou
30% of total culturable command in kharif. The  |ets for safe disposai of excess water and fina
problem of water-logging and drainage are ever ly, the presence of impervious layer below
growing in irrigated command. The presence of  metre of soil depth (Singh et al. 1982). Genet:
excess surface and sub-surface water leads to ly 2-4 days surface stagnation is being 0
water logging which needs drainage. The yield  gerved under field condition and yield reducti
reduction or complete crop failure is generally s yaried from 2.38 to 35% (Anonymous 199’
being observed due to excess soil water which  The rising trends of ground water table inhib
impedes soil aeration by adversely affectingthe 1 production of soybean by 25 to 33%:
root and shoot development. Rising trends of  (gported by Kool and Maurya (1988). T
ground water table in Barna command has g face drainage system have been fou
adversely affected the soybean cultivation, gffective to control the rising water tat

—

*Present address ! Technical Assistant, JNKVV, Centre Drainage Project ZARS, Powarkheda.
22



trends by 11cm to 127 cm and surface
stagnation effectively in kharif and yield has
been increased by 25 to 50% (Mal et al. 1985).
Hence present studies were conducted to see
the effect of surface drainage on rising trends of
shallow ground water table and performance of
soybean crop.

MATERIALS AND METHODS

The sudy was conducted on clayey soil of
Barna Command at farmers field during kharif
season of 1984 to 1991. The fileds were low in

TABLE 1
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available nitrogen, phosphorus and medium to
high in potash with the neutral soil reaction (pH
6.8 to 7.2), low in infiltration rates 0.9 to 1.2
cm/hour and bulk density of 1.51 g/cc. The
soybean JS 72-44/JS 72-280 were taken as
test variety and were planted in first week of
July from 1984 to 1991. The average annual
rainfall was recorded 1240 mm which is dis-
tributed from June to September. The 1-4 days
maximum rainfall for the return period of 2, 5,
10 and 20 years have been estimated

presented in Table 1.

Maximum depth of rainfall (mm.) at Barna Command area of Madhya Pradesh.

Particulars

Return period (years)

\.

2 b 10 20
Maximum | day rainfall (mm.) 72 110 132 158
Maximum 2 days rainfall {mm.) 118 175 205 238
Maximum 3 days rainfall (mm.) 130 188 235 258
Maximum 4 days rainfall (mm.) 157 232 255

2635 j

The surface drainage @ 6 lit/sec./ha.
were constructed at Bari, Patni and Babai vil-
lage during 1986 to 1988 where water table was
within the effective root zone depth. The water
table fluctuation were recorded in auger hole

and in open wells,

RESULTS AND DISCUSSION
Effect of excess moisture on soybean

Tha data pertaining to yield reduction of
soybean under 1-4 days excess moisture con-
dition has been depicted in Fig 1. It is evident
from the data that yield reduction due to 1-4
days submergence varied from 1.77 to 32.42%

at sowing to crop emergence, 3.04 to 24.18% at

“branching and 149 to 15.05% at flowering
stage. The maximum yield reduction of
soybean 12.06 to 32.42% have been observed
under 3-4 days submergence. It may be due to
adverse effect of excess moisture on soil aera-
tion which caused more mortallity of plants. The
greater mortailty due to excess soil moisture
were noted at sowing to crop emergence stage.
Soybean crop tolerated 1 day submergence ef-
fectively at early stage and 1-2 days submer-
gence at later stage of the growth. The same
findings were also reported by Anonymous
1991 and Mal et al. 1985.
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The 1-4 days submergence and vyield
reduction of soybean were significantly corre-
lated and yielded a correlation coefficient of
0.976 at sowing to crop emergence stage,
0.962 at branching and 0.953 at flowering stage
and depicted in Fig. 1 alongwith the linear
relationship. Finally it has been concluded that
soybean crop tolerated 1 day submergence
effectively and surface drainage should be
designed by considering 1 day effective
tolerance period.

Effect od surface drainage

Water Table : The monthly ground water
table fluctuation from the ground surface before
and after construction of surface drainage have
beert presented in Table 2. It is evident from the

data that water table depth varied from 54-17
cm at Bari, 15-130 cm at Babai and 18-87 cn
at Patni village before construction of surfact
drainage system during entire crop season fron
June to October. The ground water table deptt
was within the effective root zone depth prior tc
construction of field drainage system. It may be
due to concentration of more than 90% of tota
rainfall from July to September month, lack of
natural outlets for safe disposal of excess rain
water, low infiltration rates 0.9 to 1.2 cm/hour
and presence of impervious layer below 2
metre of soil depth. The existing ground water
table depth was lowered by 0 to 41 cm at Bari,
11 to 23 cm at Babai and 76 to 127 cm at Patni
village after 5 years construction of drainage
system @ 6 lit/sec/ha.

BLE 2
I?:pacfof surface drainage on ground water table fluctuation from ground surface (cm).
R - W
Village Month Seasonal
9 June July August Sept. Oct. mean )
[ | )
I. Before construction of surface drainage
Bari 170.00 64.00 54.00 66.00 75.00 86.00
Babai 130.00 58.00 15.00 39.00 62.00 61.00
Patni 87.00 40.00 20.00 18.00 23.00 37.00 -
Mean 129.00 54.33 29.66 41.00 53.33 61.30
Il After 5 years construction of surface drainage
Bari 183.00 105.00 66.00 66.00 96.00 103.00
Babai 153,00 81.00 26.00 52.00 82.00 79.00
Patni 214.00 148.00 96.00 95.00 115.00 135.00
Mean 183.33 111.33 62.66 71.00 96.66 105.00
1, Impact of surface drainage on lowering of existing ground water table depth
Bari -13.00 -41.00 -12f(m 0.00 21.00 -17.00
Babai -23.00 -23.00 -11.00 -13.00 2000 -18.00
Patni -127.00 -108.00 -76.00 -77.00 -92.00 -96.00
: Q‘le;m -54.33 -57.33 -33.00 -30.00 -44.33 -43.66 )
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The seasonal mean water table depth
varied from 66 to 183 cm at Bari, 26 to 153 cm
at Babai and 95 to 214 cm at Patni village. It
has been observed that water table depth was

comparatively deeper after construction of sur-

face drainage. The impact of surface drainage
on lowering of mean ground water table depth
were observed by 96 cm at Patni, 18 cm-at
Babai and 17 cm at Bari.village after 5 years
constructicn of surface drainage system. The
same findings were reported by Kool and

TABLE 3

L —— Ty
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Maurya 1988, Sharma et al. 1990 ang

Anonymous 1991,

Yield attributes : The data pertaining
yield attributing characters have bee

%

presented in Tablé 3. It is clear from the dat; '

that the superior yield attributing character
were observed under drainage condition ang
- the vyield of soybean crop was comparativel
higher by 33.30% at Bari, 20/.17% at Babai and
18.70% at Patni village.

Yield attributing characters and yield of soybean in drained and undrained conditions.

(Pooled data) |
Pt Undraired condition Drained condition -
3 Bari Babai Paini Bari Babai Patni .
_ 1
(Plant height (cm) 54.00 58.30 15930, = 37.50 63.80 65.00
No. of branches/plant 1.50 2.00 2.00 3.50 '3.00 3.00
No. of nodes/plant - 12.50 8.60 12.10 13.00 14.00 12.60
No. of pod bearing 9.80 6.00 10.60 12.30 10.20 10.85
nodes/plant
No. of pods/plant 32.50 28.00 37.00 43.00 . 36.80 47.00
Pod yield/plant (g) 18.50 1600 17.30 24.00 20.00 18.00
Biomass/plant (g) 21.80 20.30 2130 34.00 29.00 27.80
No. of seeds/plant 75.00 63.00 61.00" 90.00 82.00 63.00
Seed yield/plant (g) 8.10 720 7.15 10.60 9.60 7.35
Seed yield g/ha 13.20 11.90 12,30 17.50 14.30 1460 |
L (0.00)* (0.00)* (0.00)* 33.30)*  (2017)* (18770&)

1

4

*% Increase in yield,

Yield and yield increment : The data
pertaining to yield and yield increment have
been presented in Table 4. It is evident from the
data that the yield of soybean crop was in-
creased by 22.7% at Patni, 27.4% at Babai and
31.8% at Bari village. It may be due to partial
improvement of drainage in soybean crop. The

same findings were also reported by
Anonymous 1989, Kool and Maurya 1988 a"
Sharma et al, 1990. The impact of surfa
drainage on yield increment of soybean cfﬂf
was observed 3.41 g/ha at Bari, 2.54 g/he’
Babai and 2.45 g/ha at Patni \fillage aﬂt:; [
years construction of surface drainage sYyS
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TABLE <

Aysrage yield and yieid !nerement of soyheen (J& 72-44) qha,

—_
Eﬂ:ﬁagﬁam Barg Babai FPatni Mean
; _ b

@f’nm construction 10.70 925 580 10.25 )

of drainsgs sysiem

After 5 yeers constroc- 1411 1.78 1325 13.05

tion of drainage (318" (214" (22, 7)* @713)*

&ystem |

tripact of disinage on 341 2.54 2.45 2.80

@eﬂ‘d increment

J
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Effect of P and Zn on Wheat Crop Grown on Calcareous Soils

B. A. Golakiya, M. S. Patel and G. 8. Sutaria
Department of Agricultural Chemistry and Soil Science, Gujarat Agricultural University, Junagadh-362 001

ABSTRACT

A pot experiment was conducted to study the mean and interaction effcet of applied phosphorus
and zine on the yield attributes, yield concentration and uptake of nutrients (P, Zn and Ca) by wheat CV
GW 120. Application of P (Py) increased the grain and straw yield by 51 and 30 per cent, respectively, so
also the Zn (Zng4) upto 7 per cent in the both grain and straw through its positive effects on the yield
attributes and their respective concentrations and uptake of P and Zn in the grain and straw. The P X Zn
interaction became antagonistic at P,/Zn, resulting in a 21 per cent reduction in the grain yield over that
in Py/Zng and also a considerable reduction in the concentration and uptake of P and/or Zn in the plant
when compared with that in the respective controls. (key words : Phosphorus, Zinc, Phosphorus x Zinc

and Wheat)

INTRODUCTION

The phosphorus (P) x zinc (Zn) have
formed a subject for many workers (Loneragan,
1951 Burleson et al., 1961; Boawn and Brown,
1968; Safaya, 1976). This P X Zn interaction
assumes special importance in the calcareous
soils. Since P fixation capacity of these soils
went up to 92 per cent an exira large amount of
phosphatic fertilizer is added to the soils to har-
vest a better crop which in turn aggravates Zn
deficiency as a result of P x Zn antagonism. The
above contention has been tested in the
present investigation with a view to establish a
magnitude of the interaction effects.

MATERIALS AND METHODS

A pot experiment was conducted on a
vertisol (medium black calcareous soil) during

28

(Received on 5th Nowv., 1993)

winter 1986 with four levels each of phosphorus
(0-P,, 25-P,, 50-P, and 100-P; mg kg™ ') and
zinc (0-Zng, 5-Zny, 10-Zn, and 20-Zng mg kg™
with two replications in a completely ran-
domised factorial design. Monocalcium phos-
phate (Ca (H,PO,), H,0) and zinc sulphate
{ZnS0,.7H,0) were used as source of - phos-
phorus and zinc, respectively. Some of the soil |
characteristics are ;: sand 13.0%, silt 30.3%,
clay 56.7%, pH 7.8 EC 0.18 dSm™', CaCO0,
3.3%, CEC 55.0m.e. 100 g™, exchangeable Ca
44.5 and Mg 6.4 m.e. 100 g, organic carbon
0.84%, Olsen's P 5.73 ppm P,Os, available K
172.5 ppm K,0 and DTPA extractable Zn 0.62.
Fe 6.53,Cu 3.22 and Mn 11.50 ppm. The
polyethylene lined earthen pots (12 litre
volume) “were filled with 12 kg of the treated
soil. Wheat CV GW 120 was sown, which
was thinned to nine piants per pot a week after
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germination, The pant samples wers
digested in a di-acld mixture as dessrived by
Jackscn and Jirleh {1888), The acid sxiract
was used for anslfysis o©f different nutrients
viz. P, Zn and Ga, Phosphorus in the acid ex-
tract was determined by varadomcho-
dophesphoric yeliow oolour method, Ca oy
Versanate method (Jackson, 1858} and Zn
by Aftomic absorpfion spectopholemetry
(Shimadzu Mode! A4-640-13)

28

RESULTS AXD DISCUSSION

Mean effect of phosphoruz and zinc
Phosphorus application at P; level in-
creased the effective tillers earhead length,
test waight and grain and straw yieig by 17,
48, 79, B ard 51 and 30 per cent, respectively,
cver the vaiues of the respeclive parameters
under By, whie zinc fertiizaion and Zng
increased the earhead length and test weight

TABLE: 1

Mean and interaction effect of ;:1o=uiiarus and zinc on yi=ic attributes and yizic of
wheat CV GW 20

(;'mzrxmzm E@;ﬁ-.ﬁd Teat {arasn Straw \
combination length welght yield yield
\ | /fr:m} | (g} (g pol ) __fg poi ') >
' | : <
4,08 £LYir) 108 94,39
P s 3212 14,70 IRA8
P, .64 39.91 13.54 31.28
P 20 4010 (5.0 31.65
D (0.05) (.68 057 103 0.67
569 3944 (0.63 27,75
Zn, 5.72 39.63 12.89 2927
76, 78 35.48 1332 29,03
2y 5480 4041 13.45 29.63
CD(0.05) 0.66 457 L3 (.67
P 41 27,82 8.6 21.98
Poin, 4.6 37.98 6.00 2372
Poding 4,10 "3R.05 [2.58 24.88
PoZr, 413 39,22 3.10 26.56
®.Zn, 4.9 3881 12.00 25.95
B, in, 4.9z 39,10 12,16 28.53
P, 2, 5,07 39.22 (.12 29.22
125 5.6 3935 12.10 30.21 J
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J

}'.O
1. 2 3 4 3
>
P2Zn, 6.49 39.58 14.82 30.28
P.Zn, 6.59 39.80 14.78 31.63
P.Zn, 6.73 39,33 12.87 31.73
P,Zny 6.64 39.24 11.68 31.49
PZn, 7.34 41.55 16.81 32.81
| PaZn, 7.33 41.63 16.78 2323
1 PaZn, 7.24 39.43 1175 30.29
P.Zn, 7.25 39.83 14.84 30.27
\(:I) (0.03) 112 1.04 1.62 i.34 )

Band consequently increased the grain and
ctraw yield by 7 per cent over the values of the
sespective parameters at Zn, (Table 1). Many
ﬁvorkers reported phenomenal increase
‘he vyield of wheat due to P fertilization

JRandhawa and Tandon, 1982) mostly brought

about by positive effects on the vield attributes
(Rajput et al., 1987).

Many early workers (Brar and Sekhon,
1978) reported positive effect of Zn on the yield
attributes and yield of wheat under varying soil
~onditions. From the number of field trials,
ftakkar and Randhawa (1978), Sakal et al.

TABLE 2

in

(1980), Khamparia et al. ({1984) reported
significant increase in the yield of wheat grains
due to Zn application @20 to 25 kg hal of
ZnS0,.

Fertilization with P increased the
concentration of this nutrient by 21 and 20 per
cent and its uptake upto 82 and 30 per cent by

- grain and straw, respectively at P3 level over

that under Pg. However, the Zn concentration
under P; was reduced by 17 and 16 per cent
but its uptake was increased to 25 and 10 per
cent by the grain and straw, respectively, over
that of control. Similarly, the Ca concentration

Mean and interaction effect of phosphorus and zinc on the concentration and uptﬁke

of phosphorus by wheat CV GW 120.

Treatment

-1
P concentration (mg g--I} P uptake (mg pot”)
combinations .
Grain Straw (iruin Straw
ﬁn 4,11 (.84 44.04 24.70
P, 4.82 0.83 56.39 23.63
g’ 4.99 0.96 67.55 30.02
g 4.99 1.07 76.94 31.96
D (0.05) 0.40 0.06 7.46 500

}

4

.
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(:-_ 2 1 4 3,
@% 497 140 30.80 24.14 B
Zy, A% 118 33.66 27.80
Zn, 454 094 27.28 23,51
Zn, 451 .86 25.48 27.55
CD (0.05) 0.AG 006 746 5.00
Py 4.16 075 3581 22.77
Polin, 418 036 3752 2585
Pyla, 4.11 .78 5162 19.40
Fadily 4.00 073 5240 2738
P Zng 502 ¢.87 60,24 21,01
P2 n SEade_mans o2 ———-SKHE ——94 82
P, Zu, 4.7% 085 53.1% 24.84
P,Zn, A6 .77 56,02 23.26
PoZig 528 108 76,24 3270
PuZa, 5.05 0.9 74.63 30.66
Py, 483 082 62.16 26.02
P,y 4872 0.95 56.29 29.91
By, 540 1.i6 90,61 38.10
P42, 5.09 a7 85.66 3558
PZa, 481 0.98 56.60 29,68
PyZn, 467 .82 66,30 2481
OB (0.05) 0.12 0.23 12.92 N ]

and its uptake by the grain was aiso curiaile,
while in.the straw ese parametsrs remaned
unaffected (Table 2 and 3. Cur results
suppoits the findings of previous workers
whe aise reported posfiive effect of epplied
P en iis concenfraion and Uplake (Marok
and Dev, 198C). Similarly, the observed

adverse effeci of P application on the Zn

concentration ls alsa in the affirmation with that
reported by ofhers (Burleson ef al, 1961,
Safaya, 19786

Zing appulecation at Zng leve] increassd its
concentralion by 77 and 64 per cent and ifs
LJiptese upto 88 and 75 ner csnt by the grain and
straw, respectively over that in Zrny, while the
cencentration and unta4es of P oy grain were
reduced by 32 and 17 per csnt, respectively,
over the respeclive values of these parametsrs
under Zng. Though the cencentration of P in the
staw was diminished. with progressive 2n
levais, its uptake was increased upto 15 per
cent under Zng over that in Zpg These
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| sive ievels of Zn under Fy
21 per cent in Fydh, over Pg}i":‘um. Sim’arly, the

servatiors are T girect ine with ‘hess
ihoorted sisewners  (Srer avd Beklan,
'QM“* Sakal of &l (1967, repsried 81 and
i per cemt ircrossed in 2n  congeniation
f fue  to Zn sppilcation @ 10 kg Zn b
frain ana straw of wheal, mﬂsﬁs’mvsly S lar
Sasu'ts ware also reportec by ofner warke's
Inamparia et &, 1964), Negatva effect of Zn
| lariiization on the corcentratior and uptase of

= py the fleld crops was aise roborled by

[Sataya, 1976,

Ainteraction effect of phosporis and dne

'[z' The @ x £ inigraclon was significars in
rase of the esthead langth, lest weight and
g vain and straw yie'd (Table 1) Al & paticuizr
ileve! of B, the carnesad 'engi was indragsed
‘with the advencing 'evels of Zn oty PpZp,
beyord wrich  was docreased. S'mitary, fest
“weight was found to e curailed under P2,
Palhng Padny over that [ their rws_ueeﬂm
vreceeding 'evels. Grain yield showed some
. what amiigucus trena. [t was moreased with 27
- evels under P ana &, excent ¥, Zn,. Cortrary
‘o expecttion, ©© was decreasea wi"t orogTes
. e reduction ceing

grain yield was further reduced by PyZn, but it
was raised sligntly under B:Zr,, White 1t -
creased with Zn iovels excent P Padiy, Padny
and Pydng whereby it was curtaied when comr-
pared with the orecesding Zn levs. Safaya
{ls?ﬁj also reported antagoristic effae* of P x

! Zn on the yield aftributes ana visic,

Phosphoris % Znc Interaction was
significant in case of the consentration of P, Zn
and Ca and their respective uptace ay the grain

4 e

GAJ REs, T
e &) ¥

and straw eucedt fa F Uptaxe | Y the i
Tabe 2and 3) The cencentraton ang
of P by the grein and straw were %
diminizhed with fncressing ‘evels- o EH .
ach leve o' ¥ axcept the P upake i
w"':::%“ was el Effect of Zn wes mors s
on the P corgentralion in the straw, pacawwy'

inder B, and Py

The interaction of P x Zn sigrm
affected the conceriiration and uptake o 24, arz:i'
Ca by the grain and siraw. Though the &
carcentation and uptake were faised wi
rereasing level of Zn, its megnitude was fring .
‘a decreesed with progressive levels of P &nd
this was more 30 in case of he 2
sensentration n the straw. The caloium
corcertraion varied Incensisiertly with the)
tavers of P ard Zn, so aiso its uptake by thel
grain ang straw,

Nagaiive interaction between P and Zij

!*aa bae. wide y 'ﬂ»pmmd "T kAl

‘ha one redwes "*e c:«"’w Gars s;:m&rm _8«.H

untake ir the paan {Longragan, 1957, BurlesH
&t &, 1867} In mosi cese, P indused "_".‘
neficiency resu’tﬁ trom the diiution sffect Whet
‘1@ rate of plant growih excesds that of P
of Zn as alsc reported by Loneragan (15¥
There are cases where P Cecregsed 18 2 ,'
cencentration but s uptake remainsd 5
”;z' awn and Srown, 1668). The reasoh

2 'nduced Zr deficiency has beer sag@ ﬁk
be due to interfersnce by P wilh e JPW
uneven distribution of Zn in the piart! 5"’ p
ﬁ“ al., 1861} and phvsiclogical -mmnﬁv

Zn by P {Boawn ard Brown 1968},
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Scheduling Irrigation for Bidi Tobacco Vay., i 5,

B. K. Patel, R. P. Kacha, C. H. Patel. S. H. Patel and S, B, Patel

] Bidi Tobacco Research Station, Gujarat Agricultural University, Anand Campus Anand 388
2 3 110

ABSTRACT

Int An experi'ment was conducted to schedule hrrigation for bidi tobacco'Val-_ GT 5 at B;
Research Station, Anand from 1986-87 to 1988-89 based on IW/CPE ratios. The resultg re\re::i
-ale

Tol;am“

aceru maximum monetary returns under middle Gujarat soil conditions, bidi tobaceo Var, GT ﬂs:ot:lat l
L] dh!

irrigated at 0.5 IW/CPE ratio, which requires 4 to 5 irrigations with a depth of 5 em each at an intervy]
of

‘cac

“15-20 days after cessation of monsoon.
agre -
ilev ) (Received on 120 Sept,, 199 |
wit
be was undertaken to workout opti ¢
{ mum an
:G INTRODUETION economic level of irrigation for bidi tobace
: ) , variety GT 5 under middle Gujarat condition.
pre Among various types of tobacco grown in
: Wt Gujarat,bidi tobacco accounts for about 85% of MATERIALS AND METHODS

: 1evthe total tobacco area of the state. The newly
' 10 released bidi tobacco variety GT 5 has high ;
si' yield potential by 27 per cent over Anand 119.  Tobacco Research Station, Gujarat Agncull
2 With the introduction of high yielding varieties  University, Anand Campus, A"a_"d d:ﬂ
9' and owing to inadequate rainfall before planting ~ 1986-87 to 1988-89 in a randomtsedw“t|

W and at the time of planting and ill distribution of ~ design with four replications. The Jred

iz
- 3 _ i y n s on VIZ-I
®rains during growth period, itis necessaryto  comprised seven levels of irrigal v

The experiment was conducted at the Bi:'
[t

Alinigate the crop in most of the years. A substan-  irrigation (lg), irrigation up o (1), imga"
Pitial inprovement in water use efficiency is pos-  (I,), irrigation at 0.3 IW/CPE l'.a o 1 WioPE
(1sible by timing the irrigation based on openpan  at0.4 IW/CPE ratio (I3), irrigation atal'io fIg)
i Z evaporation  (Ravindranath and Subrah-  ratio (l4). irrigation at 0.6 ".N/CPETLe gf‘“ssamt
manyam, 1978 and Ramchandran et al., 1984).  irrigation at0.7 IW/CPE ratio (- nd 1-9':;;
fl

Gopalachari and Gopinath (1965) also reported  net plot sizes were 5.4 M X  transp? #
s Progressive increase in yield of FCV tobacco 6.0 m, respectively. The croP w?n seﬁ"s
5 ?mth irrigation. Khot (1974) reported 55 percent at 90 cm x 60 cm Spaf:"-]g tion "eaweﬂ
increase in yield of bidi tobacco when cropwas fortnight of August. The irrg@ mber
imgated once in 15 days. Hence, present study were imposed from 15th Septe

36




TABLE 1

Sesponse of GT 5 to levels of irrigation.

Treatmen!

Cured Inuf yield tkgihai

FOSG-R7

FH37-58

1989K-89

e

] ey
Frxpien

(BR

Mo imigation

frn. wplo exla.

b @l 0.3 IWICPE mitio
1.4
iz :
0.6

B 07

8 Em,

C D005

Yo

(i

1128 (-
2361 (1]
3150 (3
3513 (4
3533 (3)
31709 (6)
3727 (6)
178
536

1.8

2308 (3)

IR {6)
1970 (7)
219
651

24.6

18210 (-
1976 (-

96D (2

1426 ¢

1836 71

2R3

4.

1633

i8ai7

197K

& NS

| piEs™

613l

f312

HRHO

6/73

HE3H

6963

TiNSE

iie1d

12433

1 24584

11624

l

iL63

1.004

1.2l

.

e

1.63

Figures in parenthese indicate number of imigiions

S 300 “HVA DIIVEIOL KK BT NOLEVOINE ONIINGEIS

iy L

IR & AV

S —————— e PR

= =

- e



1CC
i o
L5

-

- 10
he
el
i€
Vi
n
n
ai

The depth of irrigation water was 5 cm for
ACh treatment. Observations of open pan
©vaporimeter were recorded daily and cumuy-
lated and irrigations were given as per the treat-
ment. The chemical analysis for nitrogen
(A.O.A.C., 1970) nicotine, reducing sugars
(Harvey el al., 1969) and chioride (Murthy et af.,
1962) was carried out by adopting standard
methods.

RESULTS AND DISCUSSION

Results of the individual years showed
significant differences for cured leaf yield and
all the yield attributes except growth score due
to irrigation levels. There  was sig-
nificant improvement in yield as the levels of
irrigation increased from ly upto I3 (0.4 IW/CPE

TABLE 2

GAU RES. J. 1995, 21 i '

ratio) treatment during 1987-88 and 1988-89 |,
all the years irrigating the crop at 0.4, 0.5 ay
0.6 IW/CPE ratios being at par gave significan;.
ly higher vyield over no irrigation, irrigatio,
upto establishment and 0.3 IW/CPE ratio, |,
1986-87 treatment |5, 13 and |4 being at py
gave significantly higher yield over lg and|, *
The cured leat yield of treatment I (0.6 IW/Cp
ratio) was significantly superior to lg, I; ang
l, in 1986-87 and 1988-89. These variation
were due to ill distribution of rainfall. The yeay
1986-87 and 1987-88 were severe drought ang
drought, respectively, while 1988-89 was ;
normal year wherein sufficient rainfall wa -
received (Table 4).

Pooled results also showed significan
differences for yield and its attributes excep

Effect of irrigation levels on yleld attributes of GT 5.

(o

freatment Growth Plant Leaf Leaf Spungle |
yeare )'lr.'f;{hl k‘ngff 1 width xCore
(0-10) {em) (cm) {cm) {0-5)

\,

[ No irrigation (lo) 38K 554 36.8 17.2 1.2
Irri. upto bBsta. () 54 608 364 17.8 1.7
Irri. at (1L.3 (ly 33 61.7 435 10.7 2.2
IW/CPE malio
Frri at 0.4 {ly S& 63.2 47.1 22.4 2.5
FW/CPLE matio
Irri. at (L3 (la)y 57 66.3 46.2 21.9 2.6
TW/CPE ratio
Irri. at 0.6 (15) 6.1 62.8 47.1 231 2.7

)
IW/CPY ratio
Irri. 21 0.7 (le) 62 67.5 48.9 22.5 2.6
IW/CPE eatio

S. Em. 0.63 1.8 2.07 0.95 0.19
. D005 NS 3.33 6.39 2.93 (1.60

C V. % 4.4 0.2 9.6 1.0 12.3
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TABLE 3
Chemical constituents as !nfucnced by Irrigation levels,

=%

Treatment Fer comt pven dry husiy

Nitrogos Niceiine Reducing  Chioride
L\ N

Mo Irrfgation (1) A .73 36

/
<

o
£
=

Lad
2
L
-
=
=

Trsijration uplo stz 4 B 3[4 7.30

Led
(¥
[ )
)
E

Uenigation at 0.3 TWCPE ratio (I 3.27 176

(53] (]
bn |
L[] wi
z -

=

Irvigation at (1.4 TWAOTE catio i) 1.4 142
berigation at (.5 IW/CPE mifo {l5) 113 7,62 3.42 2.14
Irrigation at 0.6 PW/UPE e {e) 3.0 ¥.11 349 2.2}

brrpation at 0.7 PW/CEE mtic a) 3.0 R0 3351 A 46
. Em. QR 11,24 {0.22 e

¢.D.vos NS 07 NS 059

V% 3 60 Q-7 11.%

———— — S e — ——

TABLE 4
Rainfall patiern during crop pelad.

i 1986-87 108748 19890

Mk RF RE [ RD RF R
. .
g | 9
June 12358 fh i 0.0 1 260y 3

July R7.5 7 76.2 4 638.7 24

oy

Mugrast T2.1 Ly i b A G 210.7 iz
Seplember e = — — 1789 ¥
Chotober 4.5 } 4.5 i — —
Navemhor — s o B S =
b Yoo her — — H.b { == —
FHTZ Y —_ — 4.0 |
Vehruary = ==

|':I'}]' - oy i
feianl RN 2 £, 4201 | i HI5K 3

L | 3 -4 j

N S . Tl
RE = Rainfall in mm; RD = Rajny guys
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growth score. Treatments I3, I, |5 and |g were  chloride content than the rest, barring|,

: at par but were significantly superior to I, I, I3 and l,.
4 and |, in respect of yield, height, leaf length,

' leaf width and spangle score. At these levels From economic points of view it coun|
" | it required 4 to 6 irrigations each of 5 cm be concluded that GT 5 tobacco should b
‘ depth. irrigated at 0.5 IW/CPE ratio which require:

b 4 to 5 irmrigations each 5 cm depth. These

Pooled results of chemical constituents  findings were in confirmity with those ¢

showed significant differences for nicotine and  Ramachandram et al. (1984) and Raza:

chloride content due to irrigation levels. The and lbrahim (1990) for Virginian tobac

treatment |, was at par with |, but contained coand Khot etal. (1989) for bidi tobaccs

| | significantly lower nicotine than rest of the Sinha etal (1982) also reported benefica
treatments and |, gave significantly lower effect of irrigation in hookah tobacco.

{
Re REFERENCES Murihy, . 8. R., Kurup, C. R, K. and AL S, Sasiry, 1962
‘ac- ' Ceeeze Determination of chloride comtent ol tabaaceon
itr AOAC, 19700 Olicial and Tentative methods ol rapid clectro- titrimetric method Indian Tob )]
16 Analvsis. Assoc, OtTicial Analytical Chemists, D 151-154.
_ Wiashinglon. _ . >
! = - Ramachandram, .. Nair, K. 2 M. and B\
f Gopialachan, N. (“and D. M. Gapinath. 1963, Review of ™. Ramakrishnayys. 1984, I(c:s!'r_um.-.- ol Vi
factors influencing nicoline in Wbacco, Indian tobaceo o nitrogen under dillerent irmigat
J Toh, 15 (1) - 14556, schedules in Northern light soils ot Andhr
Pradesh, Teb. Res. 10 (2) @ 1530-135.
Hlarvey, W. R, Stabr, I M. and W, . Smith, 1969 .
Automated determination of reducing sugars and Ravindranath, £, And ‘1. S, Suvbrahmanyam. 9%
micotine alkaloid on the same extract ol obacco Signalling method of irrigation. lob. Res. 4(2
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@ Khot, R. S, 1974, Eltect of cubtural and irrigation practices Razak, 13, 1. A, A, and K. AL tbrahim, 1990, Effect «
, on yield and incidence of orobanche in bidi irrigation intervals and spacing on growth an
Yl' tobacco. M. Sc. (Agri.) Thesis, Gujarat Agril. -yield of virginian tobaceo (Var. Special). Fa
W Universily, Anand. Crop Abstr, 43 (3): 273.
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1989, Inluence of time and number ol irrigations Plant spacing in hookah tobacen under irrgat
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Potassium Response and its Critical Limit for Pearl Millet
in Calcareous Soils

M. B. Meisheri, G. J. Hadvani, B. P. Talavia and M. K. Shiroya

Department of Agricultural Chemistry and Soil Science, Gujarat Agricuttural University, Junagadh-362 001

= ABSTRACT

A pot expriment was conducted to study the response and critical limit of potassium in soil and
plant for pearl millet by collecting 20 medium black calcareous soils (Vertic Ustochrepts) varying in
physico-chemical properties and K status. Addition of potassium significantly increased grain, straw
vield, concentration of K and uptake by pearl millet. Per cent grain yield response ranged between -34.2
to 48.7 and -20.4 to 38.1 at 50 and 100 kg K,0 h_a’l level, respectively. Exchangeable K showed significant
positive correlation with available K and 1 N HNO, K. Bray's percentage yield was significantly
correlated with exchangeable K, available K and 1IN HNO soluble K. Cntlcal limits IN NH,OAC K in soil
and concentration of K in pearl millet were found to be 160 kg K, 0 ha'l and 2.4 per cent, respectlvely.

(Received on 27th Sept., 1994)

Ustochrept) soils were collected for pot ex-
periment to determine the critical limits of
Pearl millet is an important food grain - potassium. The soil samples were air dried
cereal, grown in large dry farming areas of processed and passed through 2 mm sieve
Saurashtra. Addition of pbtassium significantly ~ and analysed for different physico-chemical
increased yield of crops (Patel et al. 1985). The  characteristics (Jackson, 1967) and soils were
“optimum amount of potassium required for also analysed for different forms of potassium
good yields can be determined from its content  i.e. water soluble, 1 N NH,OAC (pH
in soil as well as plant K concentration. The 7.0) extractable (Hanway and Heidel, 1952)
present study was undertaken in medium black  and boiling 1N HNO; soluble K (Wood and De
calcareous soils (Vertic Ustochrept) to know the  Turk, 1940) and for total potassium it was dis-
froms of K in soils and determine critical limits ~ ested with HF-HCIO, miture (Pratt, 1965). Sixty
of K in pearl miliet and soils. kilogram processed soil was placed in each iron
pot measuring 37.5 x 60 x 25 cm. Potassium

_ was applied at the rate of 0, 50 and 100 kg K,O
MATERIALS AND METHODS ha™ through pure KCI. The uniform apphcahon

of 80 kg N ha™' and 40 kg P,Os ha™' through
urea and DAP was done in all the pots and the

INTRODUCTION

Twenty bulk surface samples repre-
senting medium black calcareous (Vertic
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IABLE 2
Effect of applied K on grain yield and response of pear] milist.
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Yield

Potassium  zppication  sigr'ticanty
increased the gra’~ I ow and mecdium K sols
but in high K status so’s it decreesed (Tatles 2}
The gran yieid (g vot '} of bajia in various scils
ranged from 3C.4 1o 57.C {mean 406}, 314
51.9 {mean 43.7) and 35.6 t6 51,0 (mean 42.8
urider 0. 50 and 100%g 4,0 ha™ , respectvey.

On the who's treatments of 50 kg K. 0 a™ anc

100 kg K0 na insreased Dajra gran yisld, 8
rangen from -34.2 to 48.4 {mear 7.8} and -20.4
tn 36.1 {mear 4.83) percentage responss,
respectively cver the contiol trealimert (<o)

Similar trend was observed with shaw yield,

e frend of resuils was = confont ity with Rey
ef al, (1989), Meltta ef & {1931) and Brar g=d
Drar (1982), The effects of soll viriatior, potesh
application and interactior. {8 x X cr vindwere
significent in both grain and skew. Brar's pei
gent yield at optimum K level showed wide
variation 72.7 to 151.9 with moar. va ues 84,7

POTASSIUM RESPONSE AND |78 CRIT/CAL L'MIT FOR PEARL MILLET 48

in gra'n vield. Out of 20 samp.es, Sray’s per
cent vield was ess than 100 in 15 and above
100 i sawples indicating respense and ren
resporsivancss of the scils for grain yiew,

X conceniratlor and uptake
Tee conceqtration of X signficanily in-
creased in grain by K applicalion, out solis at W
tasir 'ntevactions did not differ sigrificantly. in
case of st-aw, ¥ levels, sois and its inferaction
sigrifcanty ircieased the K concenlration. The
uptake of X was signifcantly increased by
leve's of «, sals and K x S (Table 3). The dif-
feren’ lavels of K influercea the conent of Kin
sara at aifferent slages. At 35 days, concentra:
ten of K was quite higher than at 60 days and
&t harvest. Ihe concentration of K decreased
wih advancerent of growth of bajra. Solariki
(1885} and Kumar ef al. (1981] also reporied
the® the apnlization of K increased the content
and uplake v wheat pani,
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Simple correlations (1) were worked out

.among the various forms of potassium and

Bray’s percentage yield. Bray's per cent yield
was significantly correlated with exchageable
K {r = 0.723*) and 1N HNQ, soluble K (r =
0.654*). Keeping in view these values, critical
imit were established by plotting the values of
Bray's percentage yield and ammonium acetate
K'in soil using Cate and Neison procedure. Ac-
cordingly, the critical limit of available K,0
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Impact of Weather Variables on Yield and Yield Attribuies of
Rabi Maize (Zea mays L)

2. R Reddy, &. N. Mehta, 8. ¥. Siieich, M, %. Szvani, ¥, R Palel and H. Venkalesh

Dapartment of Acricuilical Meteorniogy, Guiaral Agriculura! Wniversity. Anand

AJSTRACT

Twao years field experiment on malze ev. Dange Safed £ nomder diffevent environmental condi tioms
ereated by different dates of sowiag and varied molsture regioes during the Rabi scason wus condieted
to stody the inpest of westher on final ¥icld of malze orop. The relationshlp between grain yield and total
biomass produced were amalyeed with respecl to wicremeirorclogive. featiwres observed within the
canopy dering different growih stoges and thely varicus combinations. The results indicate that grain
yield was best reluted with afternoon vapoy pressire duding silk emergenee to dough stage and total
biomass with temperatine range diving emergencs o «ilk eviorgence stage. Approupricte regression
models were developed.

Docseivndd owy 1Qh Nept., 1894)

Ali and Janabi (1980) determined the
opfimur  spwing date and predicted the
tasseling. siking and maturity dates making an
use of heat unit accumulation technigue, and
alsc chserved that lhe temperature explained
most of the variation within plant characters for
different season and sowing dates. Girardin
{1880) reiated the global radiation with the rate
of appearance cf (saves. Gardner ef'al. (1981)
founa the summation of cancpy temoeratures
and determined the growth stages in corm.
Kiniry et &/. {1983} renorted a linear relationship
between tassel Initiation and degree days.
Bonftiemme of 4/, (1982} found that the amount
of the photosyrthetically active radiation (PAR)
vaiped by corn was dependent on 18gf area
index and was higher al siiking than maturity.
-ee and Jung (1888) reported PAR use

INTRODUCTION

Maize [(Zea mays L.) is grown as Rab!
crop where frrigation facilities are available due
to its higher production petentiaity. The middle
Gufaraf regicn and paits of North Gujaral regien
follow this practice. The prevalling weather
greatly infiuence the final yied. Particuarly 'm-
portant is the impact of weather ir individuz!
phenophase of the crop, leading ‘o delermine
critical stages with re‘spe‘gtge cifferent weatner
variables. Further, prior knowledge on onset of
critical stages would help it proper erop
managenent. With this in viaw ar aftempt was
made in this paper to predic? onse! of different
phenoshases in maize and t¢ *elate grain yeid
and kiomass with microretecrological features
in various ohenophases
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efficiency of 487 gm/MJ for dry matter
production.  Baktash  (1985)  observed
significant association of grain yield with air
temperature and relative humidity at flowering
and pollination stages.

MATERIALS AND METHODS

A field experiment on maize crop cv.
Ganga Safed-2 was conducted on the
Agronomy Farm of the Gujarat Agricultural
University, Anand (22°35 'N; 72°55 'E) during
the Rabi season of the years 1989-90 and
19901-91. The sails of the experimentai site are
of alluvial origin having sandy loam texture with
bulkk density 1.5 glcc and pH 8.1. The
experiment was laid out in split plot design with
three dates of sowing and four irrigation
regimes under six replications. The crop was at
a spacing of 60 x 20 cm. and fertilized with 40
N + 60 P + 40 K kg/ha as basal dose and 40
kg/ha N each at 25-30 days after sowing (DAS)
and 45-50 DAS was given as top dressing. The
treatment details are as under .

D, : First date of sowing October 5
D, : Second date of sowing October 20

TABLE 1

GAU RES. J. 1905, 2y | %

. Third date of sowing November 4

i lrigation when IW/CPE=0.8

I, : lrrigation when IW/CPE=1.0

l; : lrrigation when canopy-air-temperaty
differential = + 0.5°C.

L, : Farmer's method (12 days interval)

For plots of 1, and |, treatmeny
measured irrigation was given with the hefp y
a parshall flume. For plots of I3 treatmep
canopy-air-temperature differential (CATD) wa
measured everyday at 1400 hrs. using g
Infra-red thermometer (Teletemp, Inc, AG. 42)
The various agronomical measurements were
made at an interval of 10 days. Daily
micrometeorological observations within the
crop environment were recorded throug
micro-climatic tower (OMNI — DATA) INTL
U.S.A). The photosynthetically active radiation
was recorded by Datalogger (Licor-Inc. U.SA)
at 10 days interval. Regression models were
developed for grain yield and total biomass
procduction using the daily weather data. The
models are then tested using three years’ data
of Godhra research station (1990-91. 1991-92
and 1992-93) situated in the same agroclimatic
region at Anand.

k

Regression of dry matter production on intercepted solar and photosynthetically active

radiation under different dates of sowing.

[ Parameter Treatments Constant () Mope (h) R W'
. gms”! o
(" Isk | D -181.33 263 0.89*"
ISR D2 071.27 2.2 0.97**
ISR 1 90,6} 188 0.97%*
JPAR Dy 3853 455 0.82*
IPAR BA 5.08 170 (.96
= AR Da 4745 %0 {CTAME
e e




REDDY ET AL. : IMPACT OF WEATHER VARIABLES ON YIELD

RESULTS AND DISCUSSION

3.1 Dry matter production and
radiation use efficiency

To choose the optimum date of sowing as
a function of harvest of radiation by the crop
canopy. the intercepted solar radiation (ISR)
and photosynthetically active radiation (IPAR)
use efficiencies were computed, and
regressed over dry matter production through
the growing season separately for each date of
sowing. The results for the data of the two years
are presented in Table 1.

The values of slope given in the table
represents the ISR and IPAR use efficiencies,
which are highest for first date of sowing

The obtained model was :

Y

Where.

<
n

Grain yield {g/ha)

4

(October 5) followed second and third date of
sowing. It is thus clear that, the first date of
sowing is optimum.

3.2 Relationship between grain yield
and weather parameters

The correlation analysis between grain
yield and the prevailing weather parameters in
different phenophases (Table 3) indicates that,
the afternoon vapour pressure during silk
emergence to dough stage played the most
prominent role. Stepwise regression analysis
showed that, the afternoon vapour pressure
and the mean temperature during silk
emergence to dough stage was most .
appropriate in model development.

63.69 + 9.22* VP,(Pg) — 4.46* Mean T (Pg) R? = 0.94 ............ Eq. 1

VP,(Pg)= Mean afternoon vapour pressure {mm of Hg) during silk emergence

to dough stage

Mean T (Pg) = Average mean temperature deg. C during the same stage.

This model predicts grain yield of maize
ahout 20-30 days before maturity.

3.3 Relation between total biomass and
weather parameters

Similar analysis in case of biomass indi-
cated the best negative highly significant
correlation with daily temperature range during
emergence to silk emergence period (Table 4).
The regression analysis gave the linear
relationship.

Y=308.57 - 10.09 TR (P3) ... R?=0.85 ...... Eg-2

Where,

Y=Total biomass (g/ha)

TR (P5) = Mean daily temperature range

during emergence do silk emergence period in
deg. C

In order to improve prediction efficiency,

additional agrometeorological indices were
considered and stepwise regression analysis
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TABLE 4
Testing of the mode!s develosed for gre'n vie!d and total biomass productionn.

' Yoar Parameter i, N Kimurfured Actuai
i: _ Farnlp whiied llser
I‘. L) 0 gEin yled i 45.09 5751
o
| R grain yicld i 49,84 IR 5K
Y 194%7.493 gra'n yield ! 0,40 AT 54
i
15T ) 3 =
r} Mo 5441 4 HO
3 =~
P LU ] wilal Diorasss Pl P&, 26 1530
g 3 150,18 153.06
(A CEEE . skl IWommiams g e L 10775
’ 3 i1l 76 07 73
o | 1992583 ke Bienass 2 (4] .08 NLA.
11 3 R N.A.
, ' Musar Z [ 5543 30,800
- 3 12698 [ 30400
i L - BN e P e B

: e
’ ’ rovegled a mulfiple inear relationship with %o the model of Godhra research station with
temperature fange i omergorce to dovgh  the observed data, Sinon the number of data
 stage and heliolfioeal unit in ermergence to poivis s less: statstical analysis could not be
matuity as ndeperndent  vanables. The  performed. The results presepted in Table 4 in-

ﬁ: foltowing relaticnship had S of 0.98, dicale that there owist an error of about 20%

i [5ig. *) in cese of grain yield and 40% (Fq. 2)

‘ Y7536 361 TR (P + and 5% {=q. 3} n case of total btmﬂa;ﬁs produe-
0.0071 #1970 () Zq. 5 Ven The erets are seen to be significant and

evefore irdicate g reed for refinement of the
Mhough, the madel with simple verable , odes. and peintic the limitetion of their pe-
|| has a lower efficiency 11%, & can provice “dictabiity, which may be attributed to the non- |
| prediction of biomass 42 fo 50 days before  avalabiiity of the data on duration of varisis
| maturity. The above modeis may pe used as  phenophases of the crop and also to the sl
por the requiremenl facior at Godhwa. However, it Is coserved thal,
aven wir these iimitalions, the maodels
devaioped under Anand conditions may be
| 3.4 Validatiom of models used for Gedhra conditions.
The madeis deve'oped for grain yisld and TR
' total biomass of maize have been tested fo- “he study has provided with the foila#irg

their vaiidity by compaiing the simulated corciLsions,
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1. Study oncry mafter production vs. radia-
g:'czr: use efficiencies showed that, the
Qctoder 5 sowing s most benaticial.

2, The grain yieid couid be predicted using
the afterncon vapcur pressure and mean
temparature during silk emergence to

dough stage {21 to 30 days hefors
maturity} with an accuracy of 94%,

3. Tempearatire range curing emargence to
sikk emergence period could nredict tota)
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hiomass with 15 per cent error, while
temperature range dunng emergence (o
dough stage and nelicthermal unit during
efmergerce fo malurity provided a
predictior accuracy of 86 per cent.
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- ABSTRACT

The study carried out on natwral enemies of Gujarat hairy caterpillar, Avesacin moore;
Gujarat Agricultural University, Anand Campus, Anand during 1&2 to ;‘;)89 revealed :hatrt;:e‘ail:;:liir -
egg parasite, Telenomus Sp. near (7. praditor Nixon) and larval parasite, Plaxoriste lnxn Carr. was fo:not:
during 4th week of June to 1st week of August and 4th week of June to 2nd week of August, respectivel
whereas NPV incidence was occured during 4th week of June to 2nd week of August. Effeect y&
meteorological factors on the activity of bic and microbial agents of A. moorei was also studied. p

INTRODUCTION

Gujarat hairy caterpillar, Amsacta moorei
Butler (Arctiidae : Lepidoptera) commonly
known as 'Katra' is a seasonal polyphagous
pest found in a light soil area of middle and
north Gujarat. Female moth lays yellowish
white eggs in cluster mostly on the under sur-
face of leaves of weeds and grasses on bunds
of the field. The young larvae hatching out from
such eggs usually remain in a group and feed
on the foliage. The eggs and larvae of A. moorei

{Received on 11tk Febru., 199})

MATERIALS AND METHODS

Eggs and larvae of A. moorei were col-
lected from various fields around Anand and
reared in the laboratory to study the parasites
and microbes activities during 1982 to 1989.

‘Regular collections of the egg masses as well

as various size of larvae were made from the
different fields immediately after first good rain
till their availability. Parasite emergence as well |
as disease incidence were recorded for each

collection throughout the study.

are destroyed by their natural enermies. To
have information on the activity of i

pathogen which are reducing t‘:ua ppoegizzi)l?l(: RESULTH AND DISCUBEEAN
Gujarat hairy caterpillar in nature, study was The study (Table 1) revealed that the
carried out in the kharif during 1982 to 1989 at  activity of egg parasite Telenomus Sp. near (T
Gujarat Agricultural University, Anand Campus,  proditor Nixon) which is also parasitising the
Anand. eggs of Achaea janata (Kamat et al. 1978
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Phadke and Rao, 1978) was found during 4th
weeif of June to 1st week of August. The
maximum (66.67%) egg masses were
parasitised in the year 1989 which was followed
by 60.66, 36.81, 28.80, 9.51, 5.56 and 1.01 per
cent during the year 1988, 1986, 1984, 1987,
1983 and 1985 respectively. Same trend was
found in individual egg parasitism. The
maximum (73.77%) eggs were parasitised in
1989 which was followed by 46.38, 22.13,
19.79, 4.11, 4.09 and 0.72 per cent during the
year 1988, 1986, 1984, 1987, 1983 and 1985
respectively. Thus, T. prodilor activity was
found in middle Gujarat agro-climatic conditions
during all the years of study. However, it's
activity was high in July as compared to June
and August.

The actvity of larval parasite, Plaxorista
laxa Curr. was observed during 4th week of
June to 2nd week of August. the maximum
(11.44%) parasitism was in the 1st week of July
1986 when there was no rain but early good
rain in the 4th week of June may have
enhanced the activity of larval parasite. In
heavy (more than 100 mm) rain period no
parasite activity was found. The per cent

parasitism during 1986, 1987, 1989, 1982,
1988 and 1985 was 7.73, 4.53, 3.28. 1.71, 1.0
and 0.87 respectively. No activity was found in
1983 and 1984 may be due to more rain in the
1st week of July. The field collected medium
size larvae (Table 2) were comparatively more
(6.68%) parasitised than small (1.14%) and full
grown larvae (1.13%).

The larval mortality due to microbial agent
NPV (Table 1) was observed during 4th week
of June to 2nd week of August. However max-
imum (63.12%) larval mortality due to NPV
was during 1986 which was followed by 57.30,
4481, 36.24, 28.39. 19.36, 10.40 and 7.67
per cent during 1987, 1985, 1982, 1984, 1988
and 1989 respectively. The larval mortality
due to NPV (Table 2) was more (40.42%) of
field collected medium size larvae as compared
to small (31.62%) and full grown larvae
(25.39%). Considerable larval miortality was -
observed .in the 4th week of June as well
as 1stand 2nd week of July eventhough in |

absence of rain. In fact high rain reduced the
incidence of NPV in A. moorei during 1983
1988 and 1989, whereas low rain in 1986 and
1987 enhanced the disease incidence.
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Suceptibilily of different size larvae of 4. moora! to Plaxorista laxa Curr. and NPV i field condition.
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The study on correlationship between

t occurance of egg and larval parasites and
./ Nuclear polyhedrosis virus of A. moorei and
‘ ¢« meteorological factors (Table 3) revealed
«| negative (r = -0.47) correlationship between
1! egg parasite T. Proditor and maximum
temperature, however no correlationship
between larval parasite P. /laxa and any of

Il:

€ .

| weather factors was observed during the
€

F
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study period. The positive correlationship
between the incidence of NPV and maximum
temperature (r = 0.41) whereas negative
correlationship with relative humidity (r = -0.62),
rainfall (r = -0.48) and rainy days (r = -0.48)
was observed. Sharma and Yadav (1994)
have similar observations for the correlation.
ship between maximum temperature and
relative humidity with predatory coccinelid.

TABLE 3
H . . -
U Correlation coefficient for natural enemies of A. moorei and meteorological factors.
I | Nawral Mcteorological Correlation -
,' cnemy Jactors cocfficient
| ' {r) )
« /7 N
i Egg parasite Maximum lemperature -0.47
I Telenomus
\ Proditor
I
‘ Neuclear poly Maximum temperature 0.41

hedrosis Relative bumidity .62

virus (NPV) Rainfall 0.48

Rainy days 4
\ 3 0.48 p

Kamat, M. M., Bagal, S.R., Thohbi, V, V,, Rao, V. 5. and
Phadke, C. H. 1978. Biolugical control of castor
semi looper through the wse of entomogenous

fungus Nomuraca rileyi. Indian J. of B
oy - of Botany.

Phadke, C. H. and Rao, V. G. 1978, Studies on the

entomogenous fungus Nomuraea rileyi (Farlow)
Samson 1. Curr: Sci. 47(14) : 511-512.

Sharma, R. P, and Yadav, R. P 1994, Population dynamic
of bean aphid (Aphis craccivora Koch) and it’s
predatory coccinelid complex in relation to crop
type (Lintil, Lanthyrus and Fababean) J. En.
Res. 18(1) : 25.3¢. |
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Varietal Resistance in Brinjal to Insect-Pests and Disease
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ABSTRACT

Field experiment conducted to study varietal resistance in brinjal to various insect-pests, disease
and their yield potentiality in middle Gujarat agro-climatic conditions during kharif 1988 to 1990 showed
significant differences in their resistance to jassid, Amrasca biguttula biguttula L, whitefly, Bemisia tabaci G.,
shoot and fruit borer, Leucinodes orbonalis G, and little leaf disease. Whereas, none of them showed
resistance to aphid, Aphix gossypit G., Brinjal varieties Chaklasi doli, Doli-5 and Pusa purple cluster were
found resistant to jassid, shoot and fruit borer and little leaf disease. Of course, Chaklasi doli and Doli-5
were found more susceptible to whitefly than Pusa purple cluster. However, Chaklasi doli and Doli-5 had
signifieantly higher marketable fruit yield than Pusa purple cluster.

INTRODUCTION

Brinjal, Solanum melongena L. is an im-
portant: vegetable crop cultivated throughout
the year which is damaged by a number of
pests and diseases, Butani and Verma (1976).
A wide variety of insecticides are used to
control insect’ damage, Awasthi (1985). To
minimize the use of synthetic insecticides and
problems arised due to their frequent use.
it is very essential to cultivate a resistant/
tolerant brinjal variety to pests and diseases.
In view of this requirement an experiment was
conducted to screen out the resistant/
tolerant brinjal varieties to pests and diseases
at Gujarat Agricultural University during
kharif, 1988 to 1990.
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{Received on 14th JJuly, 1994 )

MATERIALS AND METHODS

Field experiment was conducted in a ran-
domized block design with three replications.
The plot size was 4.2 m x 3.6 m. The row to row
and plant to plant spacing was 90 and 60 cm.
respectively. Eight brinjal varieties (Table-1)
were studied for their resistance to aphid, Aphis
gossypii Glover, jassid, Amrasca biguttula
biguttula Ishida, whitefly, Bemisia tabaci Gen-
ndius and shoot and fruit borer, Leucinodes
orbonalis Guen, The nymphal and/adult popula-
tions of sucking pests were recorded on three
leaves at different heights of each of 5 tagged
plants selected at random from each of the
plots. The population counts were taken at an
interval of one week starting after four weeks of
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transplanting of brinjal seedlings till the last
picking of fruits. The damage caused by shoot
and fruit borer, L. orbonalis G. to shoots was
also recorded at an interval of one week starting
from four weeks after transplanting till fruit
formation by counting the total number of
shoots and the number of infested shoots in the
entire plot. The fruit damage was recorded by
observing number of healthy and damaged
fruits at each picking. The little leaf incidence
was recorded by observing all the plants of
each plot at weekly interval starting after six
weeks of transplanting till the last picking. Yield
data of each variety were recorded. The data
were analysed statistically by analysis of
variance (Table 1).

Correlation coefficient for jassid and
whitefly with trichome and L. orbonalis with
colour of the brinjal fruits was also studied.

RESULTS AND DISCUSSION

Aphid : None of the eight brinjal varieties
showed resistance to aphid, A. gossypii.

Jassid : The brinjal varieties Doli-5,
Chaklasi doli, Junagadh long and Pusa purple
cluster were found resistant to jassid, A. bigut-
tula biguttula than G.B.-6 and Pusa purple
long, which showed equal susceptibility as
G.B.-1 and Junagadh oblong.

Whitefly : Pusa purple long, Pusa purple
cluster, G.B.-1 and Junagadh oblong showed
significantly higher resistance to whitefly, B.
tabaci as compared to Doli-5 and Junagadh
fong, whereas G.B.-6 found resistant to whitefly
in comparison to Junagadh long.

Shoot and fruit borer : The shoots of all
the eight brinjal varieties were found equally
susceptible to L. orbonalis, whereas the fruits of
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G.B.-1, Chaklasi doli, Junagadh long, Pusa
purple cluster, Doli-5 and Junagadh oblong
were found more resistant to L. orbonalis as
compared to G.B.-6, which was also found
equally susceptible as Pusa purple long. Con-
sidering the fruit damage by L. orbonalis
Chaklasi doli, Doli-5, Pusa purple cluster,
G.B.-1, Junagadh long and Junagadh oblong
were found highly resistant. However, Lal et al.
(1976) reported G.B.-6 and Pusa purple long
fairly resistant.

Little leaf disease : Brinjal Doli-5 and
Pusa purple cluster were found resistant to little -
leaf disease as compared to rest of the brinjal
varieties studied except Chaklasi doli. Chaklasi
doli and G.B.-1 showed significantly superiority
over G.B.-6 and Junagadh oblong by having
low incidence of little leaf disease. Junagadh
long. Pusa purple long, G.B.-6 and Junagadh
oblong were found equally susceptible to this
disease.

Yield : Chaklasi doli and Doli-5 gave

“higher yield of marketable fruits than rest of all

the brinjal varieties except Pusa purple long,
which had equal yield as Doli-5. Pusa purple
long showed higher yield potentiality than
Junagadh oblong.

Thus, from the above varietal screening
tests, it was found that due to low susceptibility
of brinjal varieties (viz.. Chaklasi doli and Doli-
5) to insect pests and disease, the higher
quantity of marketable fruits were obtained.

The study on correlationship between
pest incidence and morphological characters
of the brinjal plant (Table 2) showed negative
(r = -0.74) correlation between jassid and
trichomes as well as shoot and fruit borer and
colour of the fruits (r = - 0.80). Whereas, the
positive {r = 0.90) correlation was found
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Deli-5, Junagadh long, G.B.-1 and Chakiesi
doiij having dark colour *uits (.2, Taupe
prown/Raisin black) were faund resistan’ to L.
orbonalis. However, the light colour fruits of
G.B.-6 and Pusa purple long showed higher
susceptibiiity to L. orbenalis. Tre vaviety
dunagadh ‘ong and Dcfi-53 having long

HEFEREMCES

Awzsini, M. D 1985, Vemistence petierm and sa'ely
evaigation of synthetic pyoethuoids an egg plant.
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traps were set at a height of 1.25 m above the
ground and minimum 5 meter away to the
North, South, East and West periphery of the
brinjal field which was heavily infested by
whitefty. An hourly counts on trap catches
begining from 7 a.m. until 6 p.m. on each day
were recorded from 17th November to 15th
December, 1989.

The temperature, relative humidity and
vapour pressure were recorded at 7 am, and
14 p.m. While the wind velocity prevailling
between 7 a.m. and 14 p.m. and the sunshine
hours recorded every day were taken into
account. For detecting the actual inter-
relationship between dispersal flight patterns
of whitefly with weather parameters, correlation
co-efficients were worked out between
average number of trap catches obtained
between 7 a.m. and 14 p.m. every day during
the study period.

- RESULTS AND DISCUSSION

An hourly counts on trap catches
presented in Table 1 and Figure 1, revealed
that dispersal activity of B. tabaci adults oc-
curred throughout the day light period. A very
few whitefly adults were trapped during night
hours from 6 p.m. to 7 a.m. During second
forthnight of November, adults movement in air

outside the crop fields increased sharply in-

morning hours until 10 a.m. and maximum trap
catches were recorded between 9 and 10 a.m.
Thereafter, trap catches decreased gradually in
each hour upto 18 hours when observations
were terminated. Similar trend of adults disper-
sal was observed in first week of December
except peak period which was recorded one
hour late than in the previous weeks. While,
during 2nd week of December, movement of
adults in air was found to be negligible in
early morning between 7 and 9 hours. It slowly

PR G 5 TR R L TSR WS T T T e - e ——

BORAD & PURI : DISPERSAL FLIGHT ACTIVITY OF BEMISIA TABACI

increased thereafter towards noon and reached
its peak between 14 to 15 hours, as indicated
by trap catches. Thus dispersal flight activity of
the adult B, tabaci in air was not related to
specific time period of the day and did not
remain same in all observational weeks.

The perusal of weather data recorded
during the study period revealed that when
average combined temperature at 7 a.m. during
second forthnight of November was compara-
tively high (14.3° and 12°C in 3rd and 4th week
of November). The movement of adults in-
creased sharply from 8 a.m. upto 10 a.m. This
might be due to the increased temperature
towards noon upto certain temperature
threshold. Likewise, during the first week of -
December, when morning temperature slightly .
decreased (11.1°C at 7 a.m.) the trap catches
comparatively decreased during early morning
and peak was obtained one hour late than in the
previous weeks. While, during the second week
of December, very few adult whiteflies were
moving in the air during morning heurs between
7 and 9 a.m. as indicated by negligible number
of trap catches recorded in this period. This
might be due toa very low temperature
during that period (8.4° C at 7 a.m.). Thereatter,
dispersal flight activity gradually increased
towards noon and it was higher between 13 and
16 hours when maximum ambient temperature
around 28° C (28.4° C at 14 p.m.). Adults flight
activity sharply decreased towards sunset in all
days of observations.

These results are similar to those of
Gerling and Horowitz (1984) and Byrne and
Von Bretzet (1987) on flight activity of B. tabaci.
In their studies greater number were caught
during the day, primarily between 10 and 16
hours. Bellow ef al. (1988) studied patterns in
diel flight activity of the insect and reported that
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Genciyric Variation Amongst Heliothis armigera Baculovirus Isclates

H. G Vyas and B. D, La'<rchaura®

Depariment of Agrisuiturs. Chemisty ard Soil Scierics, B. A Co_sys of Agrisultuse,
Guarat Agricabural L niversity, Azand 388 1:C

The resiriction endenuclense putterrs (REN) of thres basulovivos lso'stos of Helisthis anniyers
eollented frem Anand (Gujarat), Faridebad (Hesvans) and Pantunagar ([1F.) kave besn compared for
genatyple variation. The digestion of dalINA genomes with BeolT snd Sell resﬂ;xiﬂ tior enzymes resaited
i aiodlas, but not identical fragmentsifion protles showing minor differences ir the size and number of
several fragments. The genotyplo hetersgene!ly of theee hasulovimus taclates Ls diseudand.

INIRCDUCTION

Helicthis anmigera is one of the most
devastating insect pesls among te pod
borer {Reed and Pawar, 1982). Nuclear
polyhecrosis virus (NPV) has besr smiployed
ta control M. grmigera as an a'ernate method
o* chemical corfral (Jayaral e al, 1887
Nuglear pelyhedrosis viruses are members
of the family Baculovlidas, subgrolip &,
which are characterized tv envelopad roc

shaped viricns containing cirsuar
double-stranded DNA  (Eflimoria, 1286L

Genciyplc. hefercgenelly within bacu.ovirus
population is a cemmaon pheromens (M Infosh
&f.ai., 1987} wiich is indicalsd by the presence
of submalar bands in restriction endoruzease
prefiles of virus DNA, REN analysis has been
an efficient and precise method of
distingu'shing genetyple variants ©f NPVs
(Miller ef 2/ 1880; Shapiro sf 2!, 1981,

Beoewined on Zpd Moreli, 1965)

Consideranle differences in the infoctivity
of NPV isolated frem different gengraphic
‘ocatiors of india in \aboratory and pot irials
suggest varialicn in the virvience of NPV
isoiates (Odak ef al, 1982), Sinilarly variation
in the a*t&ganrc make up of virons has baen
shown I gecgrapnic isoates of HahPV (Vyas
ang Lakncraura, 1391).

The purposs of this siudy was to compare
‘hree represenistive HaNPV coliected from
Arnand (Gujaral), Faridacad (Haryanz) anc
Pantragar {L..7 ] for inelr genotypic variation by
semiparirg EcoRl and Sall restriction profiies.

MATERIALE AND METHODS

Virus multiplicetion and puritication of
FiB=

Ths NPV isclatss from Anand, Faridabad
and Pantnagar wers mass ‘mulliplied on

*f-’?eseﬂ' sddrsss  Dspariment of Mlerobiciogy, G

- B. Par! Univergity of Agrl. and Tech., Pantnagar, 263 143, U.P



70

Heliothis armigera larvae. The virus killed
larvae were homogenised in 100 'mi, 0.01 M
Tris-HCI buffer, pH 7.6 and filtered through a
fine polyéster cloth. The filterate was
centrifuged at 500 x g for 10 min and super-
natant was again centrifuged at 2000 x g for 10
min to pellet the PIBs. Further purification of
PIB was done by resuspending the pellet in 20
mi of 0.01 M Tris butfer, pH 7.6 containing 1.0%
sodium dodecyl sulfate (SDS), 4 M Urea, 0.1%
Mercaptoethanol and 0.5 M NaCl for 30 min at
room temperature. After sonication for 30 sec at
20 W, the polyhedra were pelleted at 2000 x g
for 10 min at 4°C. The partially purified PIB were
- subjected to sucrose . density grodient
centrifugation on a continuous linear gradient of
40-83% sucrose (w/w) at 100,000 g for 20 min.
The PIB band was removed and. washed
thrice with tris-buffer followed by dialysis at
4°C overnight (Langridge et al. 1981).

Purification of virions and extraction of_
DNA

Purified occluded NPVs were disrupted
with alkali according to the method of Miller and
Dawes (1978) with some modification. An equal
volume of alkaline solution of 0.1 M Na,
CO4, 0.1 M NaCl, pH 11.0 was mixed with
purified PIB and incubated at room temperature
for 60 min and then at 4°C overnight. The
mixture containing the liberated virions was
centrifuged at 3000 rpm for 10 min at 4°C
for removing the undigested polyhedra. The
supernatant was collected and subjected to
centrifugation at 100,000 x g for 90 min at 4° C,
The pelleted virions were resuspefided in
0.0T M Tris-HCI, 0.001 M EDTA, pH-7.6 and
washed twice at 96,000 x g for 30 min. The
purified pellet of virions was suspended in 0.01
M Tris, 0.001 M EDTA, pH. 7.6.

SDS was added to alkali liberated virus
solution to a final concentration of 0.5% and the

GAU RES. j. ,9‘95 -
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solution was heated to 65° C fq, 10 m;
DNA was then separated from Vitiong by . Th
extraction method at room temperature
and Dawes, 1978). The DNA was
purified by taking equal volume of
chloroform : iso-amyl alcohol (24:1) an4
with aqueous phase collected from
extraction. The contents were gently Mixed ap,
phases separated by centrifugation at 120,
g for 5 Sec.‘ The upper aqueous phase Wag
collected and “the entire procedyre Wag
repeated twice. The aqueous phase was col.
lected in Eppendorf tube and equal volume
water saturated ether (chilled) was mixed gently
and immediately centrifuged at 12000 x gfors
sec’ The upper layer of ether was carefu
discarded. The DNA was precipitated by adding
half volume of 7.5 M Ammonium acetate
and double volume of 95% ethanol and kep

en
(Mife
fuﬂhe
Chi”e(
miXE{
phEng

, at -20°C overnight. The precipitated DNA was

pelleted at 12000 x g 15 min on Beckman
microfuge TEM. The traces of ethanol wee
evaporated under vacuum and purified ON:
was resuspended in 0.01 M Tris, 0.001 M
EDTA, pH*7.6. The ratio of optical densily &

- 260/280 nm was 1.5. The DNA was quantified
- on the basis of one optical density at 260

equivalent to 50 micrograms of DNA.

Restriction endonuclease digestion

The viral DNAs were specifically c|e§v9°;
by digesting 2 ug of DNA with 5 to 10 U“'ti ;
EcoRl and Sall restriction enzymes in 40 'l; |
total system containing 0.01 M Tris (PH mh’
0.01 M MgCl,, 0.1 M NaCl and 1 ¢
dithiothreitol. After 2 hr of incubation. the di9 A
tion was stopped by heating at 65" C - 110 ¢
in a water bath, then cooled on ice P ol
electrophoresis. Lambda DNA (CS'R,Ce:"n
Biochemicals. New Delhi) digested with 0
(New England Biolabs, USA) was 0u' ® :md"
molecular weight marker. The buffef -
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was 0.01 M tris (pH 7.6}, 0.05 M NaCi, 0.01 M
Mgty and © mi aithiothreitol.

clectronhoresis of DNA fragrnents

The DNA fragments, produced by REN

digestion of viral DNAs were fractionated by
plactropharesis through C.8% agaross. The
auffer for the agarcse soidior and for the
ﬁ.hw;thn}"%ﬁ'm contained 10.8 g s a8se,
6,53 g EDTA, sagium salt and 5.5 g boric acid
in 1 liter of distiiied water (gH &.3). The DNA
fragments were loaded into the wells under
TBE buffer plus tracking dye (0.25% bromo
proral biue in 40% sucrose (wiw). A canstant
surrent of approximately 20 mA was applied

acrass the gel for approximately 18 br vntil the

broino phenol blue marker reachéo the acry
amide plug at the botlon of thewel, Toe goig
were steined with othidium bromide (0.5 ug/ml)

4

‘ar 20 mir, then destained *wice with distilled
waler for 15 min each. The restriction fragments
werg visualised with an UV transiiuminator
{Fotodyne} -and photographed with an MP 4
lend camera, The zizes of ONA fragmenis were
estimated by companson lo the standard
wmolecular weight marker lambda Hind Jil,

RESULTS AND DISCUSSION

The fragmentation prafiles resuling from
the digestion of Heliotfiis NPV DNAs of AND
(Arang, Guiaral), FRD {Faridabad, Haryana)
and PNT {Pantragar, Ultar Pradesh) with
zeofll ard Bal refricion ensymes are
cresanteq N Vigures 1 and 2, respeciively.

he restictor (ragmentation patferns
nroduced by EcoRl digestion of the three
selates were similar with minor varialion hy
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way of one or two additional or missing frag-
ments  (Fig.-1). The FRD isoiate produced
two additional fragments of 38 and 29 kbp
which were absen! in AND and BN7T isciates.
Similarly, a 9.4 kbp fragmernt was obsemved
in FRD and PNT isolates but absent from
AND DNA profiie. Itcan be seenirom Fig.-f
that a 5.9 kbp band was present in FRD and
AND isolates but could rot be detec’ed in PNT

Fird TT1 AND
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'so'ale, Caonverssly, & 18 kbp fragment y,
shsent in FRJ iscate, Hﬂwever, over 4

simiiarities were observed in the profies 5
thase ihree isciates.

The REN profiles produced by gy
digestion hes been presented schematios
in Fig-2. The RAEN paiterns of these isolaty
were characieristically similar, but not identicy

FRD PNT
pARY PR

3 160
au 13e _
i 118 N
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Flg. 2 : A schematle represenintfon of Sall fragmentstion profiles ol e DINA Imm AND, FRE end PN

Heticnlis bavilavirny inlintey,
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There was less heterogeneity in the DNAs. A
4.9 kbp fragment was absent in FRD isolate of
HaNPV but present in AND and PNT profiles.
Similarly, a 3.0 kbp fragment could not be
detected in PNT isolate, but present in AND
and FRD profiles.

Diffused multiple bands in the REN profile

between 0.6-0.8, 1.1- 1.2, 1.6-1.8, 3.3-3.8 and

'5.2-6.0 kbp in the Sall digestion suggests more
number of molar equivalents.

A comparison of EcoRl digestion profiles
obtained in this study and the reported by Gettig
and McCarthy (1982) of Indian strain of
HaSNPV revealed that 8.5, 5.9, 5.2, 4.0 and 3.0
kbp fragments were cofnparable. However,
geographic location of HaSNPV of Indian strain
is not evident in their study except the fact that
it was obtained from southern India. The
HaSNPV had the unique EcoRl and Hind Ill
fragmentation profiles which showed additional
fragments of 2.43, 1.62, 1.21, 0.92 and 0.51
kbp in EcoRl digestion when the profiles of
USSR, China, South Africa, Botswana,
Australia and India were compared (Gettig and
McCarthy, 1982). In our study, fragments lower
than 3.8 kbp could not be resolved properly,

hence it is difficult to have an accurate

comparison of EcoRl digestion products.

Heliothis MNPV and SNPV genomes
show little simalarility in their REN profiles and
thus probably represent two distinct genotypes
of Heliothis NPVs. Similar differences have
been reported in MNPV and SNPV of
Trichoplusia ni (Smith and Summers, 1978).
The occurence of genotypic variants in wild
isolates of baculovirus populations is a well
documented phenomena (Kislev and Edeiman,
1982; Shapiro et al, 1991). These variants

"

taken place or not

could be recognised by presence of submolar
fragments in REN digestion products. The
exact cause of variation in the REN profiles is
unknown. However, variation in restriction
patterns of NPV may result from (a) duplication
of viral sequences (b) insertions of host DNA
into the viral genome and/or point mutations
(Brown et al,, 1985).

The precise history of all the isolates used
in this study is not known. The Anand Isolate
of Gujarat was indentified by Patel et al., 1968
and is being used since then. However,
genomic analysis has not been done. It is
difficult to know whether any mutations has
The history of
Faridabad isolate is also not available. The
Pantnagar isolate was isolated from the fields
of chickpea (Cicer arietinum L.) during 1988
from Crop Research Station, Pantnagar.

The results of our study is a
representative case of only three isolates.
These isolates may be genotypic variants of a
particular NPV strain. No attempt was made to
plaque purify these viral isolates. It is thus, likely
that the patterns obtained may reflect the
genomic character of only the major variant in
the population, The restriction analysis of large
number of isolates from many geographic
locations of India, plaque purification and
bioassay studies will be fundamental to their
ecology, development of commercial microbial
pesticide and perhaps to an understanding
of their evolution.
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Biq-Effiqacy of Various Insecticidal Formulations Against
Sorghum Shootfly, Atherigona soccata Rondani

P. K. Borad®*, S. N. Patel, R. H. Patel and R. K. Parikh

‘Main Sorghum Research Station, Gujarat Agricultural University, Surat 395 007

ABSTRACT

-

- — 5

l
t

Trials conducted during kharif 1984 and 1985 at Surat for the protection of sorghum CSH 5 variety :
from shootfly (Atherigona soccata Rondani) infestation showed that seed treatment with carbofuran (3.5ST) |
3.5 per cent, soil application of carbofuran (3 G) and monocrotophos (10 G) 2 g/m row were most effective
treatments for obtaining high grain and stover yields.

INTRODUCTION

The sorghum shootfly (Atherigona soc-
cata Rondani) is a limiting factor for sorghum
CSH 5 cultivation. Paul et al., (1981) reported
its incidence in late sown kharif crop to the ex-
tent of 84 to 89 per cent with 43 to 51 per cent
loss in grain yield. Use of insecticides viz.,
phorate, disulfoton, carbofuran, fensulfothion
and isofenfos provided satisfactory protection
to the sorghum crop against shootfly
(Vedamoorthy et al. 1965 and Jotwani and Suk-
hani, 1968). However, for the South Gujarat
region no information on the bio-efficacy of syn-
thetic insecticides against Atherigona soccata
Rondani is available.

MATERIALS AND METHODS

An experiment was conducted at the Main
Sorghum Research Station, Gujarat Agricul-
tural University, Surat during late kharif

(Received on 13th June, 1994)

seasons of 1984 and 1985, using high yielding |

hybrid sorghum CSH 5. The trials were carried
out in a randomized block design with three

replications. The sowing of the experiment was

done on August 18, 1984 and September 9,
1985. The crop was nourished with 80 kg N
and 40 kg P,05 per hectare. There were seven

treatments including control (Table 1) in the .

experiment. The shootfly attack was counted on
the 28th day after germination on the basis of
deadhearts. The data on the grain and
stover yields were also recorded. The data
were subjected to statistical analysis and the
results are furnished in Table 1.

RESULTS AND DISCUSSION

The pooled data on the bid—eh‘icacy of
various insecticidal formulations against sor-

!
|

ghum CSH 5. in South Gujarat Agro-climatic i

condition (Table 1) revealed the effectiveness

*Present address : Assistant Research Scientist {Eno.), Regional Sugarcane Research Station, NARP.,

GAU, Navsari 396 450.

15
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TABLE 1

Blo-slficscy of varicue Insecticidal fromulations on . soccsfa and yield of sorghtm
(Pooied over 1984 and 1885}

e Deudhear: __Vicld Blha)
Treatments {%) Gram Stgver
T
(
Carbofumsn 3G @ 2 gl row ) 38.9% 2554 63.16
the time of sowiog (4.25]
Oncol 50 WP 5% ».1. seed traiment 4268 75,98 59.04
(45.96)
Carbofuran 50 88 5% 0.0 séed lreztment 44.69, 1178 59 ()
(48.30)
Carbofiarsn 35 ST 3 35% 0. sesd 40,36 28.04 6243
treatment: (41.84)
Mopocrotaphes 100 @ 1.5 g/ row &t 4220 28.75 5953
the tizne of sowing (48,128
Monocroiophos icg (o 7 phm ow & the A8 27.94 65.58
timoe of suwing (42.75)
Unirestied control $3.50 i8.20 458,70
(5792
S. Em. + {25 089
C. D.005 £33 1.57
O V. % 446 9,52

Pigures fin parenibieses are relrnsfonned v

of all insecticidal reatnenis as compared fo
control, However, among the Insecticides,
soil appiication of carboluran (3 G @ 2 gim
row had the maximum effect on the shectfly as
it proguced minimum deadhearts percentage
(41.25%) This was significanty iower than
carbeturan {80 SP} 5 per cent seed treatment,
All the remaining reaiments were at par wilh
these troatments. These results are partially in

agreeren. with these of Sing
{1882}, who found that 5% 2.

of oroel (50 WP) and granulan
manccratophos (5 @) end ce
gave effectiva conire! of sarghum .

sigrificanty higher grain yeld
carbofiran (S0 SP} 5 per cent S
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arcol (30 WP} & per cent seed freatment and
soif application of monocrotophes (10G) @ 1.5
‘@/m row. In case cof cther treatmenis *he
differences in the grain yield were et par
However, all thess inseclicides gave
significantly higher yleld than no treaiment,
Effect of insecticides on stover yield showed
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Genetic Studies in Bottle Gourd (Lagenaria siceraria (Mol.) Stand 1.)

P. K. Ghevaria, K. B, Kathiria® and H. R. Dhameliya -

Department of Agricultural Botany, College of Agriculture, Gujarat Agricultural University, Junagadh

ABSTRACT
The nature of gene action involved in the inheritance of days to first picking, crop span, fruit length,

fruit girth, number of fruits per plant and yield per plant was studied in bottle gourd (Lagenaria sicerariy |
(Mol.) Stand 1.) in a half diallel involving 6 parenis. Estimates of the components of variance indicated |

predominance of additive genetic effects for crop span, length of fruit and girth of fruit and dominanes |
genetic effects for days to first picking, number of fruits per plant and yield per plant. Graphical analysis |
revealed the prevalence of non-allelic interactions for number of fruits per plant and yield per plant and

additive gene effects for other traits. Overdominance for number of fruits per plant and yield per plant

-

partial dominance for crop span, length of fruit and girth of fruit and complete dominanece for days to first
picking were recorded. Narrow sense heritability estimates were high for crop span, length of fruit. girth |
of fruits; moderate for days to first picking and low for yield per palnt and number of fruits per plant. In

view of their parallel role, both additive and non-additive genetic effects may

be simultaneously exploited

through recurrent selection for improvement of yield in bottle gourd.

INTRODUCTION

Bottle gourd is an important vegetable
crop grown extensively throughout tropical and
sub-tropical regions of the world. Information on
the nature and magnitude of genetic variability
and its appropriate exploitation is important to
direct the breeding research in any crop. Such
information is scanty for yield and its related
characters in this crop. Hence the present study
was undertaken to determine the genetics of
seven important characters in bottle gourd.

MATERIALS AND METHODS

Six genetically diverse lines of bottle
gourd, viz., Pattiwali, BP-11, Pusa Manijari, B.

i * (Received on 22nd April, 19%4)

Dang, JLT (Junagadh Long Tender) and J.

Sel. 1 were crossed in all possible |

combinations, excluding reciprocals to obtan
15 Fys. The 6 parental lines and 15 Fys v.\'efe
sown at the Instructional Farm, Gula:ral '\
Agricultural  University, Junagadh  duri 0
summer 1993 in randomized block design wih |
three replications. Each plot consisted of 141
long single row. The crop was plan{ed ata
distance of 3.5 m between rows with 2
spacing between plants. The observations et §
recorded on five plants for days to first Rlckm |
crop span, length of fruit (cm), girth of fruit (cm) ‘
number of fruits per plant and yield per plant
(kg). The mean values were utilized E‘e
component and graphical analysis following
e

*Present address : Associate Research Scientist, Wheat Hesearqﬁtatian. Gujarat Agricutural University, Junaged
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component (H,) of variances were significant
for all the characters studied, except number of
fruits per plant. This indicated the presence of
both additive and non-additive gene action in
the expression of these characters. Magnitude
of non- additive variance was higher for days to
first picking, number of fruits per plant and yield
per plant, indicating preponderance of
non-additive gene effects for the inheritance of
these traits. There was a predominance of
additive genetic variance for crop span, length
of fruit and girth of fruits. Hence, these could be
fixed by selection in later generations of hybrid
progeny. Hy was greater in magnitude than H,
for crop span, girth of fruit and number of fruits
per plant suggesting that genes with positive
and negative effects were not in equal
proportion in the parents for these characters.
The non-significant value of F for all the
characters except girth of fruit indicated an
equal distribution of dominant and recessive
genes in the parents. The degree of dominance
suggested partial dominance for crop span,
length of fruit and girth of fruits; overdominance
for number of fruits per plant and yield per plant;
and complete dominance for days to first
picking. These results were also further
confirmed by graphical analysis. Similar results
were observed by Sharma et al., (1983) and
Sirohi et al, (1988) in bottle gourd. The
proportion of Hp/4H; indicated asymmetrical
distribution of genes with positive and negative
effects in the parents. The ratio h21H2 is an
estimate of the number of gene groups
controlling the character suggested that one to
three genes or gene groups were responsible
for the inheritance of different traits under study.

The estimates of heritability in narrow
sense were high for crop span, length of fruit
and girth of fruit; moderate for days to first
picking and low for yield per plant and number

12

of fruits per plant. Low to high heritability
estimates for different characters in bottle gourd
have been also reported by Tyagi (1972) -and
Sharma and Dhankhar (1990).

The wider scattering of array points on the
regression line indicated diversity among the
parents for all the characters studied. The
position of array points suggested that a higher
proportion of dominance genes observed in

different parents, viz. Pattiwali for crop span, |

fruit length and fruit girth; BP-11 for number of
fruits per plant and yield per plant; Pusa Manjari
for crop span and yield per plant; B. Dang for
days to first picking, crop span and fruit girth;
JLT for crop span, fruit length and fruit girth and
J. Sel. 1 for days to first picking, fruit length, fruit
girth, number of fruits per plant and yield per
plant.

On the other hand a higher proportion of
recessive genes was found in the parent
Pattiwali for days to first picking. number of
fruits per plant and yield per plant; BP-11 for
days to first picking, crop span, fruit length and
fruit girth; Pusa Manjari for days to first picking,
fruit length and fruit girth; JLT for days to first
picking, number of fruits per plant and yield per
plant, and J. Sel. 1 for crop span. Parent B.
Dang exhibited complementary type of gene
interaction was for number of fruits per plant
yield per plant,

For the characters, viz., days to first pick-

ing, length of fruit, crop span and girth of fruit
there were high heritability estimates coupled
with preponderance of additive gene actions in-
dicating that simple selection would be effective
for imprvement of these traits. Low heritability
estimates for number of fruits per plant and
yield per plant indicated that both additive and
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non-additive components were important in the

inheritance of these traits. Therefore, recurrent

selection would be fruitful for effective utilization
of both type of gene actions, as it would select
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Genetic Analysis of Yield Characters in Grain Sorghum*

M. S. Desai** and P. T. Shukla

Department of Agricultural Botany, College of Agriculture, Guijarat Agricuttural Univers;ity. Junagadh

ABSTRACT

Estimates of additive, dominanee and epistatic gene effects for eight quantitative characters, viz.,
days to flowering, plant height, panicle weight, panicle length, panicle breadth, length of primary branch,
grain yield per plant and grain weight have been obtained in grain sorghum. The material studied

» included the parental lines and the Fl‘ Fy B|and Bz derivatives of the crosses SPV 981-1 x GJ 35 and ICSR
89022-3 x GJ 35. The results revealed that most of the characters are under the control of additive and
non-additive genetic components, the later being more important. Preponderence of dominance (h) «tfeet
was observed for grain yield, grain weight, panicle weight, plant height and flowering. The type of pene
action appeared to favour the crosses for exploitation of hybrid vigour.

INTRODUCTION

Studies on nature of gene action govern-
ing complex quantitative characters are of great
value to the breeder in selecting appropriate
procedure for the improvement of yield con-
tributing characters. Information on the
presence of type of epistatic gene effects in the
inheritance of various quantitative characters is
important for adopting suitable breeding proce-
dures to improve the characters. In the present
study, an attempt has been made to know the
nature and magnitude of additive, dominance
and epistatic gene effects for eight quantitative
characters under varying environments.

MATERIALS AND METHODS

Genotypes SPV 981-1, ICSR 89022-3

and GJ 35 were crossed by hand emasculation

(Recetred on 8th Aug.. 1994)

and pollination in 1991. The F,, F5, By. B, and
parental generations were grown at the College
Farm, College of Agriculture, Junagadh during
summer (S) and kharif (K) season of 1992 with
three replications. P,, P, and F, were grown in
single-row plots, B, and B, were sown in
two-row plots and F, in four-row plots. Row
length was 5.0 m with a spacing of 45 x 15 cm.
Observations on 5 plants in parents and F,, 10
plants in By and B, and 20 plants in F;
randomly selected per replication were
recorded for days to flowering, plant height
(cm), panicle weight (g). panicle length (cm),
panicle breadth (cm), length of primary branch
(cm), grain yield per plant {g) and grain weight
(g9) in summer (S) and kharif (K) seasons.

The gene effects were estimated by 6
paremeter (Hayman 1958) and 3 parameter

e

‘Part of Ph. D. thesis submitted by senior author to GAU,
Assft, Prof. (Breeding.), Sorghum Research Station, GAU, Surat-395 007.
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TABLE 2

Estimates of gene effects for ='glit characters in ICSR 89022 - 3 x GJ 35.
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Duplicate type of epistasis was observed
for days to flowering and grain weight in
summer and for panicle weight, panicle length,
panicle breadth, length of primary branch and
grain yield per plant in cross SPV 981-1 x GJ
35. In cross ICSR 89022-3 x GJ 35 duplicate
type of epistatis was observed for days to
fowering in both the seasons, for grain weight
in summer and for plant height in kharif. Goyal
and Joshi (1984) also reported duplicate type of
epistasis for length of primary branch.
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for 60 minuwies, Treated fruits were packea in  number of visibly sound fruits that can be

iy
wooden boxes heving 18 kg capacity with  marked were counted and expressed on per.
paddy straw as a packing material, centage over the toal number of fruits at specific

intervai. Similarly, for spoilage percentage, the
rumber visibly discased, over ripe fruits were
counted and expressed as perceniage over the
total number of fuits at specific interval. Total
soluble solids percentage of the pulp was

recerded by using a Eroma hand refractometar,
Qrgmalepki» evauation of the fruits for assess-
ing the taste of the fruits was done by a pannel
ot five experts who scored on a @ point Hedonic
scale (Amerine ef &/, 1965}, The fruit pressure
{frmness) was fested by means of pocket
nenetrometer in term of pressure required by
sigarirg through the fruit.

Treatments are as under .
1. MH 200C ppm + Bavistin 500 ppm

2. Kinelm 10 ppm + Bavistin 500 ppim
3. Waxel-2%

4. GA 150 ppm + Bavistin 500 ppm
5. GA 200 ppm + Bavistin 50O ppm
6. Cortro!

Observation of fruits were recorded at one

day interval RESULTS AND DISCUSSION

el . The detai) studies regarding transporta-
For determination of physiclogical loss in ne “ﬁa"f S”‘E_ﬁ v rsgfirc;urmg ?M‘ﬁ E;N i_
woight, the initial weigh? of fruits were recorded tien asvacts are rather scanty in sapota fruls.
prioy to packing and subsequently at one nay i

terval, The reduction in weight was expressed The results of poaled analysis for different
on percentage basis. For merketable fruits, the  storege pericd after transporiation of fruits

TABILE 1

Effect of post harvest tratements on physiclogical welght loss (%) of sapota frults after
transporiation.

Fg‘_-_ Treairments Poolsd
Lm%.';; 2 : . “ __J
f?{ MH 2000 ppm + Bavistir 500 pom 1115 14,43 9 RY 20,08 1632 \
Kineliz 10 PED ¢ Bavistin S00 pp; AT (3§ 17.50 17.85 14,49 |
3. Waxol - 2% g 5% 3 At 01,60 887
4. €A 130 ppm + Ravist'z 500 ppm %.60 (089 13.89 14.54 1198
GA 200 por + Havistin 500 ppm 890 1.0g 16.50 16.85 33
6. Coniro! 12,60 14.8} 20.00 2290 [7.35
5.0 0044
C. D, a1 5% | 165
A V. P19

13
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revealed that there were significant diferences
among various ripening retardants for
physiological weight  loss,  spoilage,
marketable fruits and total soluble solids.

The results of per cent physiological .

weight loss of sapota fruits after transportation
as a result of post harvest treatments are
presented in table 1. Minimum weight loss
(8.87%) was recorded in the fruits treated with
waxol-2% followed by GA 150 ppm + Bavistin

TABLE 2

GAU RES. J. 1995 31 o=
]

500 ppm (11.98%) and GA 200 ppm + Bavistin
500 ppm (13.31%). The reduce weight losses
with waxol application have been reported in
sapota by Ramkrishna and Rao (1989) and
Gautam and Chundawat (1990). The treatment
with waxol significantly reduced the PLW and
delay the ripening of sapota fruits but had an
adverse effect on taste and flavour of ripe fruits
and increased the incidence of rotting of sapota

(Kariyanna, 1990).

Eﬁect of post harvest treatments on spollage' (%) of sapota fruits ﬂftﬁl" transportation.

Sr. Treatments Storage period {days) )
Pooled

- 3 4 b] ] )

F &
1. MH 2000 ppm + Bavistin 500 ppm  12.50 36.25 60.00 90.45 49.65
2. Kinetin 10 ppm + Bavisiin 500 ppm 7.50 35.42 63.34 91.00 49.32
3. Waxol-2% 5.50 39.75 70.00 100.00 53.80
4. GA 150 ppm + Bavistin 500 ppm 238 26.13 . 50.00 ;52.47 35.22
5. GA 200 ppm + Bavistin 500 ppm 5.2.6 32.24 59.20 70.00 41.67
6. Control 14.85 47.06 79.27 100.00 66.30
S.Em., + 206 2.22 440 1.54 3.00
C.D.al5S% 6.12 6.58 13.08 4.57 Q.06
C.V.% 51.51 12.26° 13.84 3.59 11.50

3 i

The results of per cent spoilage of sapota
fruits with the effect of post harvest treatments
are presented in table 2. Lowest spoilage
{35.22%) was recorded in the fruits treated with
GA 150 ppm + Bavistin 500 ppm followed by
GA 200 ppm + Bavistin 500 ppm (41.67%). This

may be due to treatment effect which retarded
ripening and reduced weight loss. Similar
ohservations were also made by Ramakrishna
and Rao (1989) and Banik et al/, (1988) in
sapota fruits.

i

|
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TABLE 3

Effect of zost harvest treatments on marketable fruits (%) of sapoia fruits afier

trangportation,

Bavistin 5C3 ppm

. e 2 i 93,59 64558 36.66
Bavistine 560 ppo

3. Waxel - 2% M50 6025 3000

4. GA 150 ppm + s - gar

Bavistin S00 ppi:

GA 200 pynn + Bewvistin 500 pom

6. Llontrol 85.L5 52.94 073
& Em. 4 2.08 2.1 44D
DAt 3% 8.9 6.58 1308
C.V.% 452 6.94 2421

03.00

3763

30.00

(Sr. Treatmens Siarage period (days)

o S e e Pocled
. T
(

I MH 2000 poem + 87.50 §3.75 40.00 2.65 $0.73

50,59

46.20
64.78

3970

AN

30
9.04
0. 76

J

TABLE 4

Effect of nusi harvest treatments on crgunozpiic score of sapota frults after e sportaron.

(e

P o ‘ e s
G HrEdinisnly

Moroge peon (doysy

=
M

Pooleg

N

\_- =

ﬁ Mfﬁ m FI:: - an.ﬂ;ifﬁ m 5&“ F.':fr"' &3; ,_1: .25
" &

<

.1

.12 5. 6.46

Kinetin L0 ppm + Favisin 500 pum 25 A .00 400 6.48
Wanai ~ 2% 615 6.55 5,08 5.00 5,94

] f3A 15 "','”';F.'_-?_'-_T,-,! + Bavist r SO0 pem 5 St 760 798 5 40} 6.78
o GAZ00 ppm & Bavisiin 500 ppn: 73 7.49 7.00 5.0 6.70
& Cant=al [ 1] &0 500 325 6.17
S. Em. + 0,34 0.29 W 0.30 0.42
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: The resuits of per cant marketable fruits

_i With the effect of post harvast lreatmanis are

! Prasented in table 2. Highest marketabis frults
(Ge, 78%] was oliserved in the frufis treated with
GA 150 ppm + Bavistn 500 ppm fo'owed by
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miy be due to treatment effect which retarded
ripenirg and raduced weight less througiv con-
toied tacspiration and rsspiration rafe,
Similar finaings were reported by Ramakrishng
and Rao (1989} and Banik .°* af, (1988) in

GA 200 ppm + Bavistin 500 ppm (58.51 %). This  sapota fruits.

TABLE 5
Effect of poal harvest treatments on 7.5.5.

b |
~
1
1
&

{%) of zapolz fruits after lransporiation.

R Treatmenis _ Siorage peviod (days) - Pooled
" NQ, fra = f‘,ﬂ »_J.' ﬁ J
— a . LE s
al 1 I MH 260G ppm + Bavistrin SC ppr 20000 2300 22.55 22,15 2143 ‘\
2. Kinstin 10 ppey = Bevistiz S00ppm 19.66 20.66 2300 L (4 415
3, Waxol-2% 2125 2146 241 Z3.65 22.90
4. GA 150 ppin + Bivistin S00 ppoo 21.33 23.33 24.60 24.05 £3.33
5. GA200ppm + Bavistia 500 ppm 22,00 23.00 2385 7370 2313
6. Confrol 20.00 20.36 2200 Z21.87 21.06
o 081 .88 1.04 035 .41
C.ats% NS NS N§ L.03 LAS
| V% 7.84 B.AS 5,50 3,00 233
b A ——
i
TABLE &
Effect of pos! harves! eatents on pressure test (<o /im) of sapota fruits after lren=noriation
{_ MEGTEE > I\.‘- “t‘:' -;,r "
: Sr. Treaimenis RS . . ol ksl b i - Pooled w
(. ' ; : sl
1 ¥ . S | <
1. MH 2000 ppm + Bavistin 500 pam 4.53 200 .18 0.69 209
1
i |2 Kioetiv 10 ppm « Bavistin 500ppm 400 i85 1.00 BT 192
%
3. Waxol-2% 425 1.99 0,35 0.65 i 96
4. GA 15U ppi + Bavisiiz 500 ppm 4.75 &40 | AR .87 L
fi | s GA 200 ppm + Bavisiic 500 ppm 460 200 1.0y 0.65 1.82
? 6. Contol 4K 1.05 (8O .40 180
¢ . Em. + .24 h:3 (.17 (.06 mi3
¢ C.D.at5% NS 0.39 NS 0.16 NS
A LW 02 32.21 6, ' :
. G V, % LK 1402 2.2 16,51 649 )
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The results of T.S.S. of fruits as in-

fluenced by various treatments are presented in
table 4. From the data it is observed that
highest T.S.S. (23.33%) was observed in the
fruits treated with GA 150 ppm + Bavistin 500
ppm followed by GA 200 ppm + Bavistin 500
ppm (23.13%). Similar observations were also
made by Ramakrishna and Rao {1989) and
Banik et al., in sapota fruits.

No significant differences were observed
among different treatments for fruit pressure
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and organoleptic test (Table 4 and 6).

For prolonging the storage life and stabi-
lize the market demand the sapota fruits should
be treated with GA 150 ppm + Bavistin 500 ppm
for 8 to 10 minutes and then packed in wooded
boxes using paddy straw as a packing material.
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Parents’ Attitude Towards Early Marriage of Girls

K. A Thakkar* and G. J. Patel

ASPEE College of Home Science, Gujarat Agricultural University, Sardar Krushinagar

ABSTRACT

Early marriage at immature age, results in grave physical effect on the girls and pre-mature child
birth. So, it contributes very largely to maternal and infuntile mortality. Four villages were selected at
random fron Palanpur taluka and from each villages, ten fathers and ten mothers belonging to selected
caste were inlerviewed. A scale to measwre parents’ attitude towards early marriage of girls has been
developed at M. S. University, Baroda. The scale consisted of 18 attitude statements with equal number of
positive and negative statements. The majority of the parents were found to possess favourable attitude
towards early marriage of girls. The significant difference was found between the attitude of fathers and
mothers. Education, family education, social participation and cosmopoliteness were found to have

positive and significant relation with their attitude.

INTRODUCTION

Daughters in many parts of India mean
great pecuniary expense in providing for
marriage. This has created a tendency of early
marriages of girls among many communities.
Early marriage implies cohabitation at an
immature age, sometimes even before puberty
and practically always immediately on the first
signs of puberty, resulting in grave physical
effect on the girls and premature child birth.
Enquiries conducted in Baroda (1931) show
that when marriage of young people is
consummated at an early age (boy-16, girl-12
to 13), fairly large percentage of wives die of
child birth. Commenting on the Child Marriage
Restraint Act of 1930, Rathbone observed child

(Received on 27th July, 1994)

marriage have much to do with high death
rates. Such deaths are nothing less than deaths
on the rack, due to straining of muscles and
serious, nerves and tendons in the body’s effort
to perform a function for which it is too weak.
immature and ill-formed. Dr. Megaw observed
that, ‘one in every ten girl wives is deemed to
die in the child birth.’

It is on this ground the present study.
“parents” attitude towards early marriage of
girls' was conducted with following specific
objectives :

()  To study the personal characteristics of
the respondents;

*Present address : Associate Extension Educationist, ASPEE College of Home Science, Gujarat Agril. University, Sarda/

Krushinagar 385 506.
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 per cent mothers, Orly 12.50 per cent and 7,50

per cent fathers and mothers, respectively
were fourd having S.5.C. aducation, Qrly
one rospondent in both the calegories was
found having passed H.5.C. exawmination.
Family educafion of mejority respondents
was found medium, Ony 17.50 per cent and
7.50 per cent famflies of the male and
female respondents respectively were found o
be highly educaled.

Nearly 58 per cent fatriers and half of the
mothers were found fo be the membpers ol
nucicar family, Nearly two-fnirds respondenis
in both the categories were found to be e
members of medium family corsisting of5 to
8 members. Small family was cosorved in
case of 20 per cent fathers and 13 ver cent
mothers.

The table further revea that the main
family occupation cf both the calegores of
respondents e, fatters (75 per vart and
mothers (60 per centj was farming. Thefamiies
of 7.50 per cent male respondents anc 25 per
cert female respondents were found to run
their business alongwth farming, Orly four
male and one female ressondent was found

to be government servants. Annuel family in.
come from different onctpalions was found
medium (Fs. 7001-21000) among both fathers
(60 per cent) and mother (8Xper cont) respon.
dents. 15 per centfamilies among male raspon.
dents and 17.50 per cent familes among
female respandents were found earming less
‘han Hs, 7000 per year.

Ha'f of the fathers and 57.50 per cent
metners were found with medium social pay-
ficipalion, High sccia! parcipation was
absorved amang 40 per cent fathers-and 12.50
per cent mothers. Ten per cent fathers and 30
per cent miothers were found to be socially
naciive. ow casmopoliioness was cbserved
amang 50 per cent fathers and 57.50 per cent
mothers. 7.50 per cent fathgrs and 25 per cent
maothers wers found to be nari-cesmopalite in
nawre.

‘The ‘2 vaue ir the table further indicate
trat fatrecs and mothers were found to differ
signifcanty with respect to edusation {2.687),
farly ‘noome (2.938), social participation
{2.071) and cosmopaliteness (2.560), So far
as famiy education, famlly type, family size,
and sccupation was concemed, no significant

TABLE 2
Parents attitude towards cai'y marriage of girls.
L , ;. __ S
Sr Attituds S Faiher fnsdi) Maoiher {umd ez’
kNa Vumber  Ferceniege  Number  Percemtogs  walue
s *\
. Highly favourshle 1g 28.00 4 10.00
2. Favourabic 28 70.00 3 57.50 2.908°¢
3. Unfavourshie 2 500 13 3250
ee Sianificant at f percent leve,
. T pe p




difference was observes belweon ma'e and
female respondenis.

Parent's attitude towards eaily mariiage
of girls

. The data in this regard are depicted in
Teble 2. Tabie visudise that majority of the
tathers (70 per cent) and mothers {5?‘.5@ e’
cenll were possassing favourable atfitude
towards eardly maeriage of girs. Highly
favourable attitude was obseived among 25 per
cent Tathers and 10 per cent mothers, it is

TABLE 3
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rieresting 'o nolc that the percerntage of
respanderts possessing urfavouwablé attitude
was higher among mothers (32.50 per ¢ant) as
comparaa 10 fetners {5 per cent). This wag
further supparted by the caleulated & value "'
indicating significart difference between the
attitede of fatvers and mothers. Higher
percertage of mothers with unfavourable |
atitude might be due fo the fact that being a
women, she micht be well aware of the
consecusnces of sarly marriage.

HeluBapship between the personal characteristics of resvordents and thelr aitdftude

towards carly marrisge of glils.

ﬁ ; Coeeflimient of corveighom 7

&n Characteristics e s Tt e s
cﬂ! Father fn-40) Maother (n=48)
e Eausication 0.3265 0.6216%* -\

» X Family education 049730~ C.e3045%"

i, Family type L2004 02156

é$. Femily size OEGE HOSKG

5. Oxeatpation QU506 20415

&. Famdly income £.28)6 CAZ45%=

7 Social prricipation G8200 0.5138%*

8. Closmnpoiitensss f.5107ee Al v

* Significant 21 5 oer -:;mt byl
\"“* Siguificant at | per cent [eve..

J

Relational 4 28
[ arder to study the restionship between
personal characteristcs of parents and their at-

litude towards early mariage of girls, cormele
tien of coefficeint was calculated. The results
are uapicled in Table 3.
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It coud be observed from the Table that so
far as the relationship between personal char-
acteristics of parents and their attitude towards
early marriage was concerned, fathers and
mothers could not differ much more. Out of the
eight characteristics of the parents, four char-
acteristics viz., education, family education,
social participation and cosmopoliteness were
found to have positive and significant relation
with their attitude towards early marriage of
girls,

Positive relation between parents’ educa-
tion and their attitude might be due to the fact
that education opens the faculty of thoughts
which in term makes a person aware of the
mental and physical effect on the girls getting
early marriage. Social participation was the
another variable found establishing positive
relationship with parents’ attitude towards early
marriage of girls. Social participation play an
important role in getting acquainted with the
customs, norms and beliefs of the other
societies and also the consequences of the
early marriage. Those who know and under-

stand the consequences will definately be in
against of the early marriage. Cosmopoliteness
also makes one aware of the other societal
norms and customs. Cosmopolite person is fre-
quently visiting the peoples from other
societies, He also have an opportunity to ob-
serve the life style of urban people. This helps
in opening the new vision, and thereby helping
them to see the early marriage of girls as social
evil. On the other hand family type, family size
and occupation of respondents could not estab-
lish significant relation with their attitude,

Implications

The present study clearly indicated that
majority parents expressed favourable attitude
towards early marriage of girls. They need to be
made aware of the consequences of early mar-
riage of girls. Early marriage of girls is a social
custom'in many castes and every body in the
caste has to follow it willingly or unwillingly.
Creating social awareness and motivating the
caste leaders to bring about desirable changes
in their present custom is necessary.
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of tribais, Individuel craftsman got secand rank
wheresas, by non-tibals & was rarked third,
These findings are it clese wilth Verna ang
Kothari (1986;. Verma was in view that majerity
of respondents got infermation about IRDP
from village loaders, VLW relatives and frienas
and the officiels of the certre losated in the

area. Kothari reporied that master
craftsman/master franer was the mwost

impertant source of communication and relpiui
for motivating the ftrainees for TRYSEM
programme. She furtner repored thal Mass
Media such as newspapers, radio, handblils
does not play any roie for intorming the neopie
rogarding the progrememe. The fincings are also
supperted by Dubey {1961) and Bose (1985,

Regarding cosmopolite sources of
information, village lavel warker (V... W.) was

TABLE 2
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gongidersd as an mpottant source both by
ribel and ron-tribel frainees. Further, by the
Yibal irairecs, Narayan Seva Sansthan (A
Nep-Gowt, Vountary Organization) was ranked
sacend as & source of information about
TRYSEM Programne

Re'atives and friende played very little
roie, whereas, mass media did not play any role
fer making tribal and nan-iribal beneficiaries
aware regarding TRYSEM Srogramme.

Motives af the (rainecsz in the
zaric!pation of the TRYSEM Programmme

Megarding maolives of the tainees,
responscs o selected  beneficiaries  was
recorded end presented in table 2.

Rank oidier of molives ag pepcelveas by the beneficiaries of selected ades of TRYSEM

programime.
(" s Total Total \
Ne. iribal trainees Nownaribal trainees
Nl O} N = 534}
9 Meaw Score Mean Feore Y
(1. Economic Secuzity 2.82 (&) 2.73 (2) \
2. Need of recognition 232 (3 234 {4}
3, Seif atcualisation 293 4! 288 (1)
4. Affiliative 188 (8) 247 {(3)
5. Eeonomic fresdom 88 (@ 2.3 (3)
6. Inpovative 1,34 (9 L GOR (9
7. Prestige 188 (53 &3 (7)
8. Patsiotism L &G (7) 199 (6)
9. Family need ol (8) .84 (8)
Rank comeigtion coeflicieni (£ (.88
\ Test of signilicance .31

Figiares tn purenineses showing rznk.

——
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_Tribal and non-tribal trainees of the
selected trades (electric motor rewinding
wireman, carpentary) were combined and it
was observed that both the categories of
trainees mainly join the programme for need of
self actualisation, as it was ranked first with
mean score 2,73, Thus, both the categories of
trainees mainly got the training for utilisation of
their extra time,

Kothari also concluded that tribal women
joined the TRYSEM Programme to fulfill the
future needs of the family, whereas, non- tribal
women  participated in the TRYSEM
Programme in order to utilize their free time.
She pointed out that economic security was
the most important motive behind participation
in TRYSEM Programme.

Further, second preference for both the
categories of frainees was also same. In the
opinion of TRYSEM participants, programme
provides economic security to youth in their
life. Trainees wanted to become self sufficient
and have desired to eamn money through
wage or self-employment after training.

However, there is variation in third choice.

In the opinion of tribal trainees, need of
recognition got third rank, whereas, non-tribal
participants put the same need on six rank
and third preference was assigned to need
of affiliation. Moreover, the need of
innovativeness was assigned least mean
score by tribal and non-tribal trainees (i.e. 1.14
and 1.09 respectively). Conclusion may be
drawn that none of the selected beneficiaries
attend the programme for testing the
fruitfulness of the government programme.
The main aim of the rural youth is to utilize

their time by acquiring the skill in the
trades for which they were selected and
thereafter wanted job through trades as a
profession.

Rank order correlation coefficient was
also calculated and calculated value of t' was
found to be greater than tabulated value at
0.05 per cent level of significance. It can be said
that there was significant difference with
respect to ranking of the statements by trainees
of the identified trades.

Conclusion

The most utilized source of information
for TRYSEM programme was found to be
sarpanch, followed by Master Craftsmen. It
is, therefore, suggested that these people
be involved more and more for making the
TRYSEM Programme and other youth
programmes more popular among the rural
masses. Further, sarpanch can also
motivate the youth for their own development
as well as family as a whole, Youth mainly got
the training in TRYSEM trades for
utilization of their time and acquiring the skills.
After perfection in trades, some youth wanted
to start their own independent business and |
others desires to get employment in wage form.

Implications of the study

The results of present study will provide a
strong basis and will serve a guideline for
organizations, institutions and policy makers in
formuiating effective, realistic and need based
programme in order to provide economic
opportunities to rural youth.
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Role of Rural Women in Agriculture

M. R. Patel* J. C. Trivedi, C. P. Desai and A. A. Patel

Department of Extension Education, B. A. College of Agriculture, Gujarat Agricultural Uﬁivershy. Anand

ABSTRACT

The present study was carried out in Daskroi taluka of Ahmedabad district of Gujarat State in 1989,
to explore the participation of rural women in household tasks, agricultural operations and animal
husbandry activities. The results revealed that cooking had got highest mean score (2.83) among six
household tasks, hand weeding had got highest mean score of 2.66 and obtained first rank among all the
twelve agril. activities and milking had obtained highest mean score of 2.72 and secured first rank among
all nine animal husbandry activities. The results also stated that there is significant relationship between
personal and socio-economic characteristics (viz.) education, caste, type of family, size of family, number
of other working family members, social participation, socio-economie status, annual family income, size
of land holding and herd size and overall extent of contribution in agricultural operations of the rural

wWoIlner.

INTRODUCTION

Farming is a family enterprise in India. In-
volvement of women in agricultural production
throughout the year contribute substentially
towards the labour force required on farm.

Women are the pivot around whom the family,

the society and the whole huminity move. The
importance of rural women can be appreciated
by the fact that 80 per cent of the rural female
engaged in agriculture among female workers
in rural India (Srivastava, 1982). The welfare of
rural women in India is essentially, the welfare
of the farm families, which are the economic
units of the community. Agricultural labour and
farm cultivation are th2 main areas of the
economic activities for rural women, It is well

(Recetved on 10th May, 1995)

recognised fact that more than 60 per cent of
agricultural operations have been traditionally
handled by women (Mankekar, 1989).

Several studies have indicated that
women's participation is more in the cultivation
of rice, sorghum and berseem, while men take
more active part in raising pegeonpea, chick-
pea, culsterbean and sugarcane. Women are
more efficient than men by 16.00 per cent in
transplanting rice and sowing wheat fields, by
24.00 per cent in harvesting pearimillet and by
37.00 per cent in picking cotton. Their efficiency
in harvesting and processing of tea, coffee and
plantation of horticultural crops have never
been in doubt (Grover and Kapoor, 1988).

.*Present address :
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Technical Assistant, Directorate of Extension Education, Gujarat Agricutural University, Ahmedabad.



Being iliterate and Ignorant, she s
ver-exploited. A victim: of man mads system,
ha Is hardly considered equal 1o man i wags
nd social status. Her [i%e is listiess routne o
ibour. in hut drudgery of cosking meeals on a

moky chullah and rearing  children
vgienically, carrying fuel, fodder and water
ver long distances, s her sageless
asporsipilities.

Censidering the mulidimentional role of
ural women in agriouiure, the present study
ras undertaken io axplore the paricinaton of
ural women in household tasks, agricturai
peralions and animal husbandry activitlos,

dpjectives

a To study the personal and socio-
sconomic charaderistic of rural wormen,

GAU RES, o, 1BY2: S (8

2 To determine the exdent of participation
of rurel wemen n household tasks,
soricultural eperations and animal bus-
kandry activitis.

a. Te asceriain the relatonship between
certain personal secic-economic charac-
teristics of rural women and their overall
extent of cortribution in agricufturail

operadons,
MATERIALS AN 82T HOODS

This study carried out in Daskrol taluka of
Anmecabad district of Gujarat State in 1989,
Two stage random sampling design was used
o select 2 sample for the study. Thus, 100
responcents were randomly selected from 10
randuly selected villages of the said taluka.

TABLE 1
Distribution of the r.ira) women zccording to their nerzonal and socio-scanormic
charsclersics, (H=100)
(S;. C‘f&amn:;.:ms Groun Number of Per cent h
Ne. respondent
2 2 ; 1 5
. — i
A Personal
L. Age Yourg age (upto 30 yesrs) 28 249.00
Middle age (3L % 50 years) 6% 69.04
Old sge (250ve 50 y=acn) z 2.00
2.  Education lititerete 59 59.00
Car resd zriy 6 6.00
Can read and write 10 10.00
Primary 9 19.00
Secondary 5 5.00
Higher secnzosy 100
3, Moarital status Married 85 85.00
Unmarried 4] 0.00
Widow 14 14.00
. Jivoreed snd separsted I sy

—
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. Soctal
i, Casis Lowss (Harijsy, Thekes ee 61 *61.00
intesmediate (Feie!, Rajpuih} 37 37.00
Migher (Besimin, Beniye sic.) p 200
2. VPemily type Nuciesr 51 5100
Join 48 43,00
3. Family size wple § membens 31 5’3100
More thn § members 43 49.00 }F
4. “Number of other working No member 4 400 @
gamily mesnbers Oge 1o tws member 3 - 51.00 $
Two to Eve ciémbes 25 2500 8
Mors than five membes 22 2000
5. Socisl puticipation Ne memberishp 92 92,00 &
Member in one 8 800 ||
OTEATISETON 'y
Holgizg pomition 7 Z.00 h‘
&, Socin-cconomic stalus o (below 1696 soves) 15 15.00 \_l.
Medium (below 1598 0 74 T4.00 ‘I
2724 seores)
High {sbove 3724 srss) 1 11.00 !1
. Economic ‘
. Aopual family fncorme Low {upts Rs. 10.000/-) 41 41.00 hi
: Mediam (Rs: (30000 %o 27 2700 |
Rs. 25,0000) | :
High (2bave Rs. 20,000/ 32 3200
%, Decupation Househiold affsire omy a 0.00 N
Household and iabovr work ‘n faeming G 000
Househalé affsirs and amimal 7ushapdsy 1 106 |
Housenoid affairs, labour worg in 17 172.00 r&
farming ard animel hisbapdry 1|
Houselhold affairs and fermiog 5 500 R‘f
Househoid affair, Hring & 77 71.60 |
animai hushandzy ‘ h
3. Lard badicg Landiess (.00 ha} 18 18.00 l\
Small size {uotn 240 ha.) 49 49,040 |
Medive &ize (210 to 5.00 bs) 24 2400
Largs size (bove 5.0 e ] 900
4, Herdsize Mo apimal 2 8.00 ‘
One to two animais &% £8.00 |
Three to five anixals 16 1600 |
Apove five animals . 8 8.00 ‘
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Frequency of participation in various
activities by the rural women measured with
the help of 3 points rating scale ‘Most
frequentiy’ ‘Frequently’ and ‘Least
frequentily'with the score value of 3, 2 and 1
respectively. To lay down the most frequent
participation, the mean socre for each item was
calculated on the basis of which ranks were as-
signed to them.

RESULTS AND DISCUSSION

Personal and socio-economic
characteristics of the rural women

Generally it is believed that the personal
and socio economic characteristics play an im-
portant role in participation of rural women in
different activities viz., household, agricultural
and animal husbandry. Data presented in
Table1 show that majority (69.00 per cent) of
the rural women belonged to middle age group
followed by the young age group (29.00 per

 cent). Majority (59.00 per cent) of the rural

women were illiterate followed by primary
education (19.00 per cent). Majority (85.00 per

GAU RES. J. 1995. 21 (1)

cent) of the rural women were married followed
by widow (14.00 per cent). Slightly more than
half of (51.00 per cent) the rural women
belonged to nuclear type and small size of fami-
ly with one to two number of other working
family members. Majority of the rural women
belonged to medium socio-economic status
group (74.00 per cent) having no membership
in the formal organisation (92.00 per cent).
Slightly more than one third (41.00 per cent) of
the rural women had low annual family income
i.e. upto Rs. 10,000/ followed by (32.00 per
cent) high annual family income i.e, above Rs,
20,000/-. Maijority (77.00 per cent} of the rural
women consulted with household, followed by
household affairs, labour work in farming and
animal husbandry (17.00 per cent). Nearly haii
of the rural women (49.00 per cent) possessed
small size of land holding, followed by 24.00
per cent of the rural women with medium
size of land holding. Majority of the rural women
(68.00 per cent) had one to two milch animals,
followed by 16.00 per cent of the rural women
who had three to five milch animals.

Participation of rural women in household activities

TABLE 2

Distribution of the rural women according to their frequency of participation in different

household activities. (N = 100)
Frequency of participation _ \
Sr Activity Mean Rank
Neo. Most Frequently Least score
frequently frequently )
ﬁ Cooking 88 9 1 2.83 1 \
2. Feltching waler | 14 75 1.06 v
3. Fetching firewood ! 9 38 0.59 vl
4.  Washing clothes 76 14 g 2.59 1l
5. Children’s care 21 42 35 182 i
\6. FFood grain preservation 2 24 6% 122 /J-[\-/
_-_——-‘--_“-_ﬁ——
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It can be seen from the Table 2 that
among six household activities, cooking had got
highest mean score (2.83) and secured first
rank followed by washing clothes (2.59),

children's care (1.82), food grain presevation
(1.22), fetching water (1.06} and fetching
firewood (0.59) which had obtained second,
third, fourth, fifth and sixth rank respectively.

Participation of rural women in agricultural activities

TABLE 3

Distribution of the rural women according to their frequency of participation in different

agricultural activities.

Frequentey of paglicipation Mean )
Sr - Activity score Rank
Most Frequently Least
frequently Jrequently j
g \
1. Ploughing 0 0 0 0.00 X1l
2. Manuring (organic) 25 5 22 1.07 VIl
3. Nursery raising/ 48 14 19 1.91 \%
uprooting of seedlings
4. Sowing/planting 48 20 19 2.03 v
5. Transplanting 54 18 19 2.17 Il
6. Hand weeding 84 3 8 2.66 1
7. Fertilizer appli. ! 2 4 0.12 X
8. Irrigation, 0 0 5 0.05 Xl
9. Harvestingiwinnowing threshing 49 22 18 2.11 I
10. Supervision of fields 57 11 8 2.01 Vv
11. Storage of grains 22 35 19 1.55 Vil
12. Marketing of farm produces 7 20 18 0.79 IX
R S
Data presented in table 3 reveal that second, third fourth and fifth and sixth
among all the twelve agricultural activities,  ranks respectively. Other six activities in
hand weeding got highest mean score of order of priority viz.,, storage of grains

2.66 and obtained first rank followed by
transplanting  (2.17),  harvesting/winnow-
ing/threshing (2.11), sowing/planting (2.03),
supervision of fileds (2.01) and nursery
raising/uprooting of seedlings (1.91) secured

(1.55), manuring (organic) (1.07), marketing of
farm produces (0.79), fertilizer application
(0.11), irrigation (0.05) and ploughing (0.0)
were ranked seventh eighth, nineth, tenth,
eleventh and twelveth respectively.
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Particlpation of rural women In animal husbandry activities

TABLE 4

Distribution of the rural women according to their frequency of participation In different

animal husbandry activities,

\ ghee, cheese elc.

It can be seen from Table 4 that among
all the nine animal husbandry activities,
milking had obtained highest mean score
of 272 and secured first rank followed
by cleaning the caltle shed and animals
(1.87), feeding the animals {1.52), and
collection and cutting of fodder (1.32) were
ranked second, third and fourth respectively.
Rest five activities in order of priority were
providing water to animals/bringing the
animals to waler source (1.17), care of

animals (1.02), marketing of milk produces
(0.42), grazing the animals (0.38) and making
curd, whey, ghee and cheese etc. (0.29) weft
ranked firth, sixth, seventh, eighth and ninef

respectively.

Overall extent of contribution in
agricultural operations

To know the overall extent of contribute”
of the rural women in agricultural operations
contribution of each rural women was recordé

/S—r. Activity Frequency of participation
No. Mean Rank |
Most Fi requeurly Least score
L Jrequently [frequently
a /
i i ¢
1. Collection and cutting 6 47 20 132 v
of fodder
2. Feeding the animals 3 53 37 152 I
3. Grazing the animals 1 0 35 0.38 M1
4. Providing the water to animals/ 1 24 66 1.17 Vv
bringing the animals to water '
source
5. Cleaning the cattleshed 10 77 3 1.87 1
and animals
6. To take care of animals | 9 81 1.0 VI
7. Milking 82 13 0 2.72 1
8. Marketing of milk and milk 1 7 25 042 vil
products
o E——— . _ .
9, Making curd, whey, 2 11 3 029 1IX J

A

-
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in hours spand dally, weekly or seasonaly, The
weekly and seasonailv hours of contriutian
were converted in the daily houts sontrinutien
Finally the total hours per day spent on the
basis of daily, weoxly and seasonaly Hours
were suminedup o calculate the mean hours
(X} With a view to categorise the sveral extent
of contribution of the n;ra! wemen in 12 low,
medium and high exiert of contibution, mean
and standard deviaton wers calculated, To
form the extent of contrbution grous, e max-
imum and minimum  hows  limi's were
formulatad with help of following fornta

X = Mean = Standard deviation.

As per the caicuiation majerity of the rural
women (67.00 per cenl) were in medium

TABLE 5

< AL L )AL WOMEN N AGRICULTUSE

I 1)

c':ﬁ"*'ih"'*fm (3 384 7,36 howrs) group foliowed
by 17.00 percant and 16.CC per cent in
migh (> 7.368 hve.) and fow contribulion group
‘< 3,38 lws.) respeciively,

Relsilorship between certaln persona
sotle-ecanom’c characteristics of the
rurel women and thelr cvers! extent of
centribution In egricultural cperations

Te swdy the ceiationship befween
porscnal &nd socle-ecanomic characleristic
and the overall exient of confribution in
agrisultira oneraicns are of great imporiance.
The differant persona’ and socio-economic
craraclerstics studied were age, education,
maiia! status, fanily wpe and size, caste,
number of other working ‘amily members,

Zero order coielation coefficient between the extent =i overall contribution in &g izititiral
operations and some of the perscral and sccio-seoroimic characteristics of the rural

women.
N = 100)
Gr: Imdependent variables r' valie with overal| extent of
Nea.

%

coniibulian t egri, eperations

(

M Personal characterislfe
Age
B. Socts] Charaderisiics

Nusber of other working oty members

<. Sodo-ecozomis stslis
(. Eeconemle chzracteristics

i Annual fanily iscome

L. Sizeof s0d woiding

k 3

Herd size

~

- _ "
”ﬁ\

— 13 N8

" e
= {30784

— Jal™

= 76"

== {: 4»0! L

**Highly sigroan at 001
N&.= Non¢fgrilican

[evei of stpmiiicynoe po 38 o0
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important role in agriculiural development, The
planner and he extension worker should have
to take in account the back bam roie of rural
women and accordingly they should design
various schemes in the village o enable rural
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Statistical Estimation of Crop Loss Due to Leaf Curl Disease in
Bidi Tobacco
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ABSTRACT

A Reld survey was carried out during the crop season of 1988-89 for assessing crop loss due to leaf
curl disease in bidi tobacco (Nicotiana tabacum, L.) at two locations (Anand and Sarsa) in Kheda district of
Gujarat State. Maximum erop loss of 41.3% and 26.9% was observed in the varieties GT-5 and A-119 at
Anand while at Sarsa (Ta. Anand), the over all crop loss was 9.1 and 4.7 per cent in early and late planted
variety A-119 respectively. The results thus revealed that the variation in crop loss estimation due to leaf
curl disease in the bidi tobacco erop depends on location, variety and time of planting. The comparison of
different sampling methods for estimation of crop loss indicated that the stratiﬁed random sampling with
10 per cent sample size was the most appropnate sampling plan.

(Received on 2nd Dec., 1994)

uc Kheda) and (i) Patel Dairy Farm, Sarsa
INTRODUCTION : (Dist. Kheda), with a view to asses the crop

) . losses due 1o ieaf curl disease in bidi tobacco.
Tobacco is an important cash crop of

the country suffering from many devastating

“diseases, caused by virus, fungi, bacteria, MATERIALS AND METHODS
nematodes, etc. Among viral diseases, leaf curl
is the most destructive disease causing quan- - The observations on the incidence of the

titative as well as qualitative losses. This leaf curl disease were recorded after 3 months
disease is very serious in FCV and biditobacco.  of planting of crop. At Anand two fields
Very limited work has been reported on  one each of tobacco variety A-119 and GT-5
tobacco. The present study was conducted on  and at Sarsa two fields of tobacco variety
bidi tobacco cultivated in Gujarat to estimate  A-119 were selected for the purpose. The
the losses caused by leaf curl disease during infensity of disease was scored on the
monsoon, 1988 at two locations viz. (1) Bidi  basis of outward symptoms of the plants. The
Tobacco Research Station, Anand (Dist.  scoring was as under

114



L

PATEL ET AL. : PREDICTION OF CROP LOSS DUE TO LEAF CURL DISEASE

Score Plant description

0 Plant having not a single leaf affected by
the disease.

1 Plant having upper one to two
leaves affected due to disease.

2 Plant having upper three to four leaves
affected due to disease;

3 Plant having severe attack of the dis-

ease

Percentage loss in yield due to intensity of
disease was worked out as under :

Yo — Vi

(PL) i = x 100

Yo
Where :

(PL) i

Percentage loss due to i th score :
i=12 3 ,
Yo = Average yield per disease free plant
Yi

score of incidence

Overall percantage loss (L) was estimated
by using following relation :

3

L = 2 [(PYixNINJ
f=1

Where,

Ni = No. of plants possessing i th score
of incidence

N = Total number of plants in the
population

With a view to find out appropriate sam-
pling plan for estimating percentage loss due to

= Average Yyield per plant having i th
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leaf curl disease, three sampling methods viz.,
(i) simple random sampling, (ii) stratified ran-
dom sampling and (jii) cluster sampling were
also compared using different sample sizes
(Singh et al. 1977).

RESULTS AND DISCUSSION

The results presented in Table 1 indicated
that at Anand, bidi tobacco variety GT-5 had
maximum overall loss of 41.3 per cent in crop
yield, while variety A-119 had overall loss of
26.9 per cent. Both these varieties were
transplanted late in first week of October hence
suffered more. At Sarsa, variety A-119
transplanted during third week of August had
overall loss of 9.1 per cent, while same variety
transplanted little late during third week of Sep-
tember yielded overall loss of 4.7 per cent.

The results thus revealed that the crop
loss due to leaf curl disease in bidi tobacco
depended on locations, varieties and planting
period.

The results presented in Table 2 indicated

- that overall loss as estimated by simple random

sampling for both the varieties at Anand with 10
per cent sample size had the estimates deviat-
ing less from their population value (26.9%),
when incidence was more severe. While at
Sarsa, 20 per cent sample size for early planted
crop had the estimate deviating less from their
population value, while for the late planted crop
simple random sampling (SRS) could not give
satisfactory estimate with any of the sample
size studied.

Crop loss estimated by stratified random
ling, it was observed that with 10 per cent
sample ™ had the estimates less deviating

from their popuf? - value of over all loss in alil
the fields under study.

=~ e —— e b el
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TABLE 1
Per cent loss in tobacco green leaf y/2l« due to leaf ¢ disease and their viznt denslty coefficient
at Anand and Sarsa.

iare Anand
Variely A 119 Varisty GT 5
Disense Awer lant Fer cent Avisirg pe faxt P=r cend ey
J , fea mid, de fezss per cent
kgipland g L) ;-'-s_*-.f-r.-)
073 0.35 G 0.92 023 \
= n.&64 ({0 B | (1,55 ';!lL E.'ﬂ *ﬁ‘e\"
, = " E 1 90 : y
2.50 .48 32 259 7 8.96 s s ~
.34 0.38 53 | 3 6,32 0.47 B3
I r - —
- ’ 0.5
S FPm. 0.03 s
D at 0.08 =
.05 %
\ CV% 41.65 4226 )
ﬁ focation Norse
= 5 , - Mo =
Early pl A 19 variely ! Tate plosied A 119 varie
— — - u - . SEE—
iMsease Averape Framnd Per cosy rail 1 idisenze T Fer cent Crweyodl

I

i el cemily e - W frs sy e
Qﬁ‘m‘f kglplant coeffoisn :
0.85 0.73 o .55 -
1 0.66 0.14 22 bt e
2 0.58 0.09 32 Z .06 45
5 0.27 0,08 68 0.0 46
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CD at
0.05 %
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m 13
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The over all loss as estmated by cluster
sampling with 5, 10, 18 and 20 per cent sample

sizes ranged from 2.1 to 14.7 per cent, 2.6 o

8.8 per cent, 1.610 8.0 percent and 0.7 %
4.9 per cent respectively for a population
value of 4.7 per cont Thus, for such low
incidenze of disease, cluster samp'ing does

REFEREANCE

Singh, . Padam Sizgh aod Pranesh Kumer, 1977, Haod
ook on Sampiing Methods. 1LASN,], New
Dielhi.

GAL RES, J, 1840, 24 (]

ncl ssem to give very satsfaciory estimates of
crop 10ss.

The resufis thus revealed that, for estima.
tien of crop lss, the stratified random sampling
with 1€ per cent sample size was the most ap-
propriate sempling plan as compared to simpie
random samoling and cluster sampling.
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RESULTS AND DISCUSSION

The data on average dry mafter nrodus-
tion of summer groundnut at differsnt growth
stages are rresenfed in Table *.

The results presenied in the table
revealed that the dry matter zroduction &t the
first stage was-nol significanily influenced due
to different levels of phasphorus appliication in
the soil. The average dry redlter productir af

TABLE 1

*he end of the first stage was 314 kg/ha. Si
resi.is were made al the end of second sta
the crop growih, wherein different lev
nficsphorus applied in the sail did not aff
grovnh of piants significently. However, it
opserved thatl diferences between contr e,
no appication of prosphorus and rest i.e. ap |
piication of choschorus was significant. The
average dry mefter production at the end of
second slage was 1134 kg/ha.

Effect of various levels o/ piosphiorus on <y matter sroduction at different orowth

stages and pod vield of croundrul

4 ,:-},-:,- malier ‘{Im;f“';.{;.,-*,“{(.-.t amd yield Eﬁg\i’jﬁ;_} BN
Fiest  Secosd Third  Fouth
Phosphorus Dry Ory Dry Dy Pad Total
(Egiha) mafter maifer pistier matier vield
production production b praguction
i ] AL 1029 A% 4293 725 5018
25 300 1ZL 2R AbIE 164 5382
50 323 [ .6} 2109 4524 847 5731 !
1
75 338 7% 133 5054 904 3958
100 334 ¥ 84 2135 5112 895 6011
Aversge 314 T 2051 4792 828 5620 |
5. Em. 196 44.% 483 9.0 352 i
CDats % NS NS 149 212 NS
CV.% 13,82 382 526 3.22 14,93
Contro! V/s Rest ¢
Control & ‘029 i85S 4253 725
Rest 324 160 2100 45i7 854
\ COaIs % a4 108 118 168 NS )
*Fimislage = aithe end fmd moptly
Second stage = A tha ond ol kecand monte;
Third wiage w86 the 8nd &7 fird mani;
Faurth sirgs = 8LIRIVER,
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At the end of the third stage, however, it
was observed that the differences in dry matter
production were significant. The dry matter
production increased with increase in every
level of phosphorus application. However, ap-
preciable increase was observed only upto 50
kg/ha. This was clear from the fact that 50, 75
and 100 kg/ha did not differ significantly.

At the time of harvest, it was observed
that different levels of phosphorus application
in the soil significantly influenced the dry
matter production of the crop. The response
trend of phosphorus application was similar

TABLE 2

to that observed during the first stage, the
quantum of response was however compara-
tively higher. So far as pod yield was
concerned, it was observed that the differences
were not significant. Thus it could be inferred
that summer groundnut crop responds to
phosphorus application for dry matter produc-
tion only and not for pod yield. However, at all
the stages, there was increasing trend in dry
matter production and pod yield with increase
in phosphorus level. In view of this, second
order orthogonal polynomials were fitted for dry
matter production at different growth stages.
The results are presented in Table 2.

Growth curves of dry matter production at different growth stages and pod yield in
relation to various levels of phosphorus application.

(" Growth Character Constant Partial regression R square Re.murks
@a ge a bi h2 Linear Quad. J
P —
First Dry malter 234.2 439 - 4.7 87.7 98.9 Quad.
Second Dry matter 9289 118.6 -13.7 82.3 98.6 Quad.,
Third Dry matter 1655.0 2342 -27.9 80.1 99.4 Quad.
IFourth Dry matter 3854 8 477.4 —45.0 93.8 999 Quad.
k pod yield 624.4 97.6 - 8.1 92.0 95.6 Linear )

With a view to get estimates of dry

The results presented in Table 2 revealed '
matter production during particular period,

that for all the growth stages, the quadratic form
of curve fitted well. The only exception was that ~ the differences between two consecutive
for pod yield, where the quadratic term did A growth stages were calculated and analysed.

not account for significant contribution of/ The results of-stich differences are presented
variability in pod yield. Which for dry matter,, in T: \

quadratic form for all the stages, gave high
degree of fit (R square % 99 per cent). This
clearly indicated that the relationship between
the phosphorus application and dry matter
production was quadratic in nature and the
dry matter increased at decreasing rate with
increase in levels of phosphorus.

The results presented in the Table 3
indicated similar trend of phosphorus response
as obseved in the cumulative growth study.
However, it was very clear from an average
increase in the growth during different periods
that in the fourth period, the dry matter

17
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production increased about three fimes as

compared to the ncrease in the third peiad,

No responss of phosphorus aoplicalion
for pod and fodder yield was abssrvad by
Parmar and Suhesna (1980 i medium black

TABLE 3

GAU RES. J. 1085,2) ;)

soll of Targhad'a (n Gularat. 8imilar «.:'é:-s-si’vaﬂ%
for poc yield it groundnut were made "
Agrawa. {1988), Cheema ef al {1977), Kolae
ef 2/, {1876}, Patel and Sutaria (1572), Dhingea
ef &l {1984} and Aronymous (1986},

Effect of various levels of phosparus on dry matter production during different periog,

and pod yleld of groundnut,

r N s ‘.I'-__-'._—‘_. o

Plysspbesris ﬁ;iixﬁ . _:‘.;;l;fg’; i rﬁé; w o
(gl By Dry iy Dy E’ucf{
malfer mafier maiier watier iekd Fotal
\ groduction prodection. ek _!-,.,rrsni;fﬁ::‘c:-f .ﬁ
r(?- 275 ?5’4 27 2437 725 3162
B 300 K21 9K 58 764 3361
50 37 B3k 648§ ¥y B47 3622
7 338 837 4ig 292! G504 3825
100 3% RS0 G5] 2077 44 ,:-L:f?i._ A
v Ae ®m o e w3569
S.Em .5.‘??_,6 355 | 43,5 R 53.2
| consa NS NS NS 125 N
CN% 133 0Kl [0, 6.4 149 4

*Firststage = ot the end of Crst muonih
Second suge = at lhe eod ol secony 20nih.
Thisd stge = gl theend ol thiad month s

Fourh siage = b barvest,

The inconsislency In *he pnospharcs
response on pod vield as svioent ‘rom
the research reperied ‘coud be atributed i
te dffemeces o sail fedilly, nast
manuring History, avalanity of appied sand
soil phoschorus {Varna and Balpai, 1864,

Frem the resuMts discussed above it
can be concluded that () various levels of
chosohors Infenced the cumuiative 4y

matter pic

ducton at 90 days crop andd

harves!, The cuantam of response Wwas
however Higher 2t harvest. Periodic dry mafief
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production followed more or less similar (i) The quadratic response curves of dry
trend as observed In  cumulative growth matter production on phosphorus levels
of dry matter production. ‘Non sig- fitted well at all the stages but not for
nificant differences in pod yield were pod vyield, the quadratic term did not
observed for various levels of phosphorus, This  contribute  appreciably for improving the
indicated that summer groundnut crop predictability. This indicated that dry mat-
responded to phosphorus application for ter production increased at decreasing rate
dry matter production and notto pod yield. with the increase in levels of phosphorus,

REFERENCES Kolar, ). §., Tiwona, M. S. and Gill, G. S. (1976). Note
on fertilizers studies with groundnut. Indian J.
Agrawal, S, C. (1965). Nutrient uptake by groundnut at Agric. Res., 10 (4) : 265-268.

two different stages of crop growth as influenced
by difterent fertilization. M.Sc. Thesis submitied ~ Parmar, M. T. and Buhecha, K. V. (1980). Response

to P.A.U., Ludhiana. of "Junagadh-11" groundnut to different levels

and source of phosphorus under rainfed

Anonymous (1986). A research report. Presented in 23rd condition in medium black soils of Saurashira.
meeling of the Agronomy and Soil Science Sub GAU Res. J. 6(1): 8-12.

Committee of Agricultural Research Coundil,

Dept. of Agril. Chemistry and Soil Science,  Patel, A. 8. and Sutaria, N. H. (1972). A summary of

GAU, Junagadh. agronomic studies in Gujarat State on bajra and
groundnut. N. M. College of Agriculture

Cheema, 8. S., Minhar, K. 5., Trpathi, H. P. and Magazine, Navsari 6 (1) : 89-93.

- Kadra, H. C.(1977). The effect of applying o , o v
phosphorus and nitrogen to groundnut under Vg J. K. s Bajpi, M, R (1964). & Siesteview

different regimes of soil maisture . Res. AU, 14 of mineral nutrition of groundnut in relation to
(1) :9-14. : ’ its growth, yield and quality. Indian Oilseeds

I, 8(3):222:227.






DESAI : FOOD AND FEEDING HABIT OF TWO HERMIT CRABS SPECIES

MATERIALS AND METHODS

The food analysis of two hermit crab
species was carried out by dissecting digestive
tract and observing its content under the
microscope. For this 10-15 animals of different
size group were dissected and food contents
were analysed. From this, selectivity of food by
hermit crabs was determined.

RESULTS AND DISCUSSION

Studies on food and feeding behaviour of
hermit crabs (Reese, 1969) have suggested
that they are omnivorous detritus feeders. They
are also able to feed on suspended material
(Scully, 1978).

TABLE 1
Analysis of stomach contents.
i
(Specic.v C. zebra C. nathi g
3 N
| Algac
Corolina 301% 4.01%
Spores 20.01% 9.20%
Dialoms
Navicula 30.13% 31.10%
Iragilaria 00. 1 8% : 10.20%
Chaetocceros 45.08%. 45,00%
Rhizosolenia 1.49% 00.00%
Sand particles Rarcly 00.40%
Nitzia — Rarely
Ik Others Numerous

Rarely Y,
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The observations made on food and
feeding bahaviour of the present two hermit
crab species, C. zebra and C. nathi are
represented in Table 1. The stomach content
alalysis indicated presence of various types of
diatoms, forming the major part of the food of
the hermit crabs (about 70.00 per cent).
However, spores also noticed to a considerable
amount (9 to 20 per cent) in the food. As found
in the other crab species, sand particles were
invariably recorded in the food because of its
general habit of detritus feeding.

For hermit crabs food is also equally
important resource required for the existance of
hermit crabs, as well as it has been well
recognised as one of the limiting factors for the
distribution of intertidal organisms (Newell,
1976). Moreover, the acclaimed means of
ecological segregation is that of food
partitioning (Lack, 1971).

Studies on food analysis from the
stomach confnts of the present hermit crab
species C. zebra and C. nathi showed that they
are omnivorous detritus feeders, and food
mostly consists of detritus, diatoms, algal
filaments, crustaceans remaining and organic
matter. Thus, the feeding habit of these two
species is like that of other Clibanarius spp., C.
longitarsus described by Ajmal Khan and
Natrajan (1982). In the case of the present two
é.pecies of hermit crab, food does not seemed
to be a limiting factor for competition, as
abundance of detritus and algae in the intertidal
zone is considerably very high (Author's
personal observation, Ramkrishna, 1982), at
Veraval coast.
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Seasonal Incidence of Sucking Pest Complex of Cotton
Under Rainfed Condition of South Gujarat

[. S. Patel and N. B. Rote

Regional Cotton Research Station, Gujarat Agricultural University, Bharuch-392 001

ABSTRACT

Studies on seasonal incidence of sucking pests of Cotton (Digvijay) in rainfed condition were
conducted at Regional Cotton Research Station, Guj. Agril University, Bharuch during 1979-80 and
1981-82. Results revealed that aphids population was peak (43.05/plant) in the second fortnight of October.
The Population of jassids was ranged from 0.59 to 2,78 per plant while thrips were ranged from 0.61 to 4.64
per plant. In case of spider mite, maximum (17.51) population noted in the second fortnight of November-.

(Recetved on 22nd WJune, 1993)

Station, Gujarat Agril. University, Bharuch
during the three conseculive season of 1979,

The cotton plantin India s attacted by 130 1980 and 1981. For the study, 0.5 ha area of
species of insects and a few species of mites  ¢otton (var. Digvijay) was kept under isolated
which cause an average loss of 25% in yield  patural condition. To assess the population of
(Sohi, 1964). Cotton suffers a substantial loss due sucking pests, 50 plants were selected at ran-
to ravages of sucking pest viz., Aphis gossypii  dom and tagged. The number of aphids, jas-
G., Amrasca bigutulla bigutulla I, Scirtothrips  sids, thrips and mites were recorded by
dorsalis R., and Tetranychus telarius L.The  selecting three random leaves, one each from
seasonal inciaence of these pests were studied upper, middie and lower portion of the each
by different workers in India (Lad, 1974; Sidhu  tagged plant. In case of aphids, thrips and mites
and Dhawan, 1980; Thangvelu 1983; Jose and  poth nymphs and adults were counted,
Shah 1984; Intodia and Sharma 1977 and Mathur  \yhereas in case of jassids only nymphs were

and Sharma; 1977). In view of the importance  ¢qunted. Observations were recorded at an in-

as a serious pests of this crop, it was properly  tgryal of 15 days and graphically represented in
planned to study its seasonal incidence under Figure 1,

rainfed condition of South Guijarat.

INTRODUCTION

RESULTS AND DISCUSSION

The data presented in Table 1 indicates
that the aphids population was at peak in the

MATERIALS AND METHODS

An investigation was carried out at the Re-
search farm of Regional Cotton Research

121
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second fartnight of October foliowed by first and
sacond fortnight of Nevember. It was again
decreased in the month of Dacember siightly
increasing in Januery. Similar results were also
obtained by Mathur and Sharma (1877 who
reported that the incidence ef Aphis gossypi
was occured from lind week of August fo st
week of February. On the other hand, the
population of jassids and thrips were very ow
during the investigation. Jassid populaiior was
ranged between 0.59 in August and 2.78 (n
the first fortnight of October, then after ’t
remained more o less duiing the season.
Sidhu and Dhewan (1980) alsc reported
that jassid population was higher In July-
August, The population of %vips varied from

0.61 (st fornight of August) to 4.64 (first
fartnight of Cclober). Then it luctuated between
1.10 In secend fortnight of December to 2.73n
first fortnight of October. A similar trend was
gsoc earler reperted by Thangvslu (1983).
The Incidence of splder mite was observed
frem the first fortnight of Cctober. It gradually
increased and reached its peek {17.51) in the
second forinight of November. Then its
populstion suddenly dropped to 4.07 in the
first fortnight of Decembar. it again gradually
‘mereased and occured lts second pealk (15.95)
in the second fortright of January. According
to Jese and Shah (1884), (ncldence of spider
mite was ocgured from October (3.5) t
February {26.00]).

2% () :



PATEL & PATEL . SUCKING PEST COMPLEX OF SOTTON UNDEK RAINFSD CONDI TGN (2=

TABEL 1

Seasonal acidence of different sucking pest complex attacking cotton crop at Regional
Cotton Resesrch Statlon, Bharueh durlng {978-80 to 1981-82,

F Mean populztiosipiant -
Period of ciserviic ;—pﬁﬂi’s@w o —;;’;;;siizis' “T&n‘ﬁs _ ﬁ---—‘&?&ﬂg . )
( ' N
ist fortaight of August G.80* g.5q* a5 {,00*
lind fostvitght of August 183 0.55 17 .02
Ist fortnight of Sestember 3.00 Li3 1.27 .00
Fnd fortrright of Seotecrer 8.4 2.7 218 032
b5t foetright of Octaber (973 308 w5 295
lnd formigit of Gotuber 43,05 LA7 273 256
st fontmight of Novembes 36.81 L2 2.64 580
T Fortaigiit of Nowinber 30.35 1.4% VAD 17.51
Tt fuctnigh of December b 690 ] Al
Tlud fortmight of Decenie 887 h.:. w10 491
Ist formight o lanary 1881 035 155 ]|
Hind fortnight of Janusty 25.73 L] 22l 1585
st foptrighit of Febraary 18.57 .52 0,34 149
ITst fortnight of Felwpary 635 (.67 325 0.79
Ist fortaight vf March $71 .54 842 197
* Mean of 3 Yean )
REFERENCES Wainaz, M. N, ard Sharme, 6. X (I877). Bvaluation cf

fmiodia, 5 C and Sharma & Ko (1977), Veriewl
susoeptitulity ant sessoval incidence of some
imyegian Gxiton pests. Unlv Kes & Vo 15,25
R 110,

e, V.V and Shat, A, H. (1984}, Nete on sarvey for
incidence wnd wiemate host of spider mite
(Tatranyelics mucioarel B & ¥) 'n Seuth Middis
Cujarat cotlon zres. Coit. Do, 14(2 & 3) up. 51,

Lad, 7. N, (iR74), Stucies on Hology, seasonsl [acidence
¢nd chemica. cantiml of cotton =ite,T wriene X,
in middle and south Sujsrat aven. A M, 8¢, Ags.
Theses submilies %o G.4.J,, S. K Magar np.3%.

GiTeren! Inssclicidal control schedules agsing
colfan pest ‘opother with theiz scasunal
incicence.Uni, Res. 4. Ve!. 1§ po. 107-108.

S, A8 and Dnavar, A, X.{1980). Seasonai atbundancs
of different inseels 2osls on deshi cotion. (G
arboream L) PAU, Res. ) A7(3)  T75-281,

Sahl, §. 8. (1984). Pest of cotien fn Entamaiogy in fndic,
The Zoiomoiogles, Soc'ety of Indis, pp
Lil-148,

Thangvelu; K. (1983), Noie on the Riv-ecoiogy of
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The Rate of Natural Increase of Red Spider Mite When
Reared on Okra

A. B. Rai, A. S. Sejalia, C. B. Patel* and Sushil Kumar

Department of Entomology, N. M. College of Agricutture, Gujarat Agricuftural Universty,
Navsari Campus, Navsari-396 450

ABSTRACT

The red spider mite, Tatranychus macfarlonsi Baker and Pritchard hitherto recorded as a minor pest,
is now on the verge of acquiring a pest status inflicting appreciable damage to vegatable and fiber erops
in South and Central Gujarat. The rate or multiplication of . mac/orlanei was studied when reared on okey
leaves under laboratory conditions at 29.67°C average temperature and 87.30 % average relative humidity,
The maximum female birth (mx = 6.18) was on 11th day of pivotal age. Under a given set of conditionsand
food supply, its population wes able to multiply on leaves. A Ro-net reproductive rate of 30.
female/female/generation in a generation time of 14.02 days was observed. The intnisic rate of natural
increase (rm) was 0.2443 female/female/day. In the stable age-distribution, 93 % contribution was madeby
immature stages including egg, larva, protonymph and deutonymph.

INTRODUCTION

The red spider mite, Tetranychus mactar-
lanei Baker and Pritchard, a little known species
has now assumed a greater importance, caus-
ing appreciable damage to okra, brinjal and
cotton in South and Central Gujarat (Jose and
Shah, 1989; Rai et at1991). There are a few
reports on host range of this mite in India and
abroad (Gupta, 1985). It was observed abun-
dant on okra during summer, 1989, It generally
prefers the lower side of the leaf. Feeding by
this mite results in the appearance of chlorotic
spots which merge to form bigger patches,
Studies on its biology and development have

" been reported (Jose and Shah, 1989b), but, no
information is available on the aspects of the

(Received on 28th Oclo. 1994

reproductive potential of this mite pest. The
construction of life 1able is vital to the descnp-
tion and understanding of the population
dynamics of species. This studies also defe
mine the contribution of various stages of te
pest in population growth/irend.

The present contribution deals with th
rate of multiplication in the population of 7. ma
farlanei when reared on okra host.

MATERIALS AND METHODS

The initial culture of 7. Macfarlanei w
started by collecting a large number of mites 1
April, 1989, from okra fields around e
Agriculture Research Farm of Guja?
Agricultural University, Navsari and reae

R

*Present address ! Professor & Head, Department of Entomology, N. M. College of Agriculture, GAU, Navsan Camp

Navsari 396 450.
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continuously in laboratory to obtain pure mass
culture and constant supply of materials for
different studies. To construct life fecundity
tables, ten colonies each of six newly moulted
females and three new males obtained from
stock culture were released on okra leaves.
Next morning, the number of eggs laid were
counted and marked for subsequent
development and these adults were removed
from the leaf. After hatching, all the larvae were
reared individually on okra leaf bit (2 x 2 cm).
Each leaf bit was placed on an absorbent 7 x
S cm filter paper cushioned with a 8 x 6 x 0.4
CM pad of cotton in petri-dish {15 cm diameter
and 1 cm height). A thin layer of lincline was
applied peripherally to confine the mite to the
leaf bits. The cotton and ansorbent were wet
daily with water to maintain the leaf bits in turgid
condition. The leaf bits were replaced every
alternate day to avoid leaf deterioration and

consequent poor nutrition. Observations on
hatching, larval, nymphal and adult
development and age-specific mortality in
larvae, protonymphs, deutonymphs and adults
were made twice daily. For determining
age-specific fecundity (mx), all the adults
(female) emerging on a particular day were
transferred to fresh okra leaf bit and reared
individually for egg laying to determine the
age-specific fecundity. Each female was
provided with a male for mating. The average
fecundity on subsequent days was noted every
day untill all the females died. As the sex ratio
(male : female) was 1 : 6.5 (based on 150
adults), the number of female births (mx) at
each age interval was worked out keeping in
view this ratic. Parthenogenetically, all females
invariably gave rise to male progeny.

The column headings proposed by
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Fig. 1. : Deter.zipation of the intrinsic rate of increase of Tetranychus macfarlanei on okra.
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Birch{1548}, elaborated by Howe {1953) and  with the column xand * x m X for each friall,
Atwal and Bains {1974) were used for Trelwolbielvaussof Je X f % my X Wera
constricton of e fable, The values of X ‘he“ pioec on e nc:*izgvm & % I X againsy
(pivota) age in days), TX {surviva of fomales ot thelr respeciive artiary rm's on the ve
different age inevals) and mx (umber of  axs wilh line drawn from the Jesired vaiueof
female progery per famale) were caculed  § =”"™ 1 x m x = 098,63, The pont o
the dala In life-lable. The rumber of eersecton gave tre value of true rm accufaly
individuals siviving &t each age-imervel was 1o the four decimal places (Fig.1). The stable |
recorded anc also the mean number of female  age-vistibutier (% distibution of verious age |
offspiing oroduced et each age Interval was  groups) was worked out with the Xnowledge of
calowated, Tho indinsic rate of norssse (m). M and the gge-specilic mertality of the imature
net retraducive rate (Roj and mean goreraion  es well as mature siagss when grown in limited
time (T} were e basic poptation paramelers  spacs. A fhe observalions on  growth
used fo assess the popuafion r'mvsf*: mtre  paramoters fur constustion of life-fecundiy
labaratony, The true vaiue of m was calcialed  table wers taker under 'aporatory condition at
by taking two trial vaiues arirarily ssleclodor  28.67°C average lemperalure and 87.30 per
either side of , differicg in second cecimal  cent average relafive humidify during
place, by intemolation method (Bik, ‘048 July-August
Waltson, 1964). Tahles were ther consiucted

TABLE 1
Life table and age-specific fecundliy for /slanichus macfarane’ on okra.
(days) jar female ——— e —————
Ay Bl mx lemy Lemex
{kej
(M CHETS Imzmalire stages h
16 06875 2,180 . 438 14987
1 08875 5,180 4,248 46,736
12 85875 4,737 3240 38.997
13 U875 E3. 18 33.2 43.060
i4 05875 4273 2537 41.127
s 06875 3384 2313 34,691
i 06873 3364 2312 37.004
7 0.6878 LE1E 1249 21.247
'8 115875 3536 0437 7.870

qu_ 05875 0273 J.187 3.566 J
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(. 2. 3 s . )
20 0.5625 301 1.749 34.998 )
21 0.5625 2.445 1.375 28.88]
. 0.5625 4.222 2.374 52.247
23 0.4375 1.429 0.625 14.379
2 0.4375 (1429 0.187 4.504
25 03125 1.200 0.375 9375
26 0.2500 4.250 1.062 27.625
27 0.1875 3.000 0.562 15.187
28 0.1875 2.000 0.375 10.500
29 _ 0.1875 1.000 0.187 5.437
30 0.1875 0.667 0.125 3.751
31 0.1875 0.000 0.000 (O}
Ro = Zxmx Txmx.x
L = 30.737 = 496.169 )

RESULTS AND DISCUSSION

Both sexes of T. macfarlanei consisted of
egg, larva, protonymph, deutonymph and aduit.
At the end of larval and each nymphal instar,
there was short quiscent phase in which mites
anchored and moulted to the succeeding stage.
Usually, this behaviour is normal and common
to almost all tetranychids.

The maximum durations of egg, larva,
protonymph and deutonymph were 4,2,2 and 1
days respectively. Observations on pre-
oviposition, oviposition and fecundity were also
recorded. Data on the survival of the female
progeny at egg x are presented in table 1. The
survival of the immature stages (Ix) from egg to
the adult stage on okra leaf was 68.75 per cent.
The maximum contribution (mx=6.18 female-
births) in the life cycle was made by female on
1™ day of pivotal age i.e, on 2nd day of adult
emergence. The survival of females declined

from 10th day after emergence as an adulti.e.
on 19th day of the pivotal age (Ix = 0.6250). The
net reproductive rate (RO) representing the
total female births were 30.737. Thus, the
population of T.macfarlanei would be able to
multiply 30.737 times per generation on okra
leaves. The results obtained intrinsic rate of in-
crease (rm) and finite rate (A) and mean
generation time are presented in table 2 and
Fig. 1. The value for intrinsic rate of natural in-
crease was 0.2122 female/female/day. The
corrected inpate gapacity for increase in num-
bers (rm) was calgulated by using the formula,
> o™ |xmx = 1096,63. The two trial values
of 1493.38 and 1019.24 were plotted an
horizontal axis against their respective arbitrary
rm values 0.22 and 0,25 on vertical axis and the
corrected rm was calculated as 0.2443
female/female/day by interpolation method
(Fig.1.). It is evident that the corrected innate
capacity for increase in numbers (rm)} was
0.2443 female per female per day and with
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TABLE 2
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Mean length of generation, innate capacity for increase Iin number of Tetranychus

macfarlanei on okra leaves,

Papulation growth statistics
/4 d

Mean length of generation

T=2 b x mx.X

Ro
Innate capacity for increase in number

t. = logRo

Te
Arbitrary rm (.22 and (.25
corrected rm S e’ ™, xinx=1096.63

Carrected generation time

I'= logt, Ro

rm
[inite rate of increase in number
A = anlilog, rm
Weekly multiplication of population

Doubling lime

Hypaothatical I, female

N

16.14 days

0.2122 female/female/day

0.2443 [emale/female/day

14.02 days

1.2767 lemale/female/days

3.62
284 days
944.76

a daily finite rate of increase (N 1.2767
female per female per day, the population
would multiply 562 times every week under
the given set of conditions on okra, The
mean time required to complete one
generation was 14.02 days. The hypothetical
femals population in F, generation was
944.76. The doubling time and weekly mul-
tiplication ~ was  2.84 days and 5.62,
respectively. It could be seen from the
table 3 that on reaching stable age-dis-
tribution, the population of T. macfarlanei in its

various stages viz; egg, larva, protonymph,
deutonymph and adult contributed to the tune
of 75.84, 10,53, 5.64, 1.79 and 6.20 per cent
Thus, more than 93% contribution was made
by immature stages. In literature, no information
is avaliable on these aspects in case of T. mac-
farlanei. There are a few reports available on
life-table studies for other Tetranychus species
like T. urticae (Laing, 1969; Shih et al.
1976; Ho & Lo, 1979) and T. cinnabarinus
(Shih & Shieh, 1978) and T. neocaledonichus
(Gutierrez & Chazeau, 1972); Ho & Lo

A

'
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TABLE 3
Stable nge-disiribution of Tetranyshus macfariansi on okra (eaves (rm = 0.2443).
(ﬁ_;'wﬂ k en Lx.&™ % distribution % cramri&m;'am
age in x+!} fx + 1}
\ days (X} *
oy S
0 . (.7832 07832 23443
I ! 06134 0.613% 18,361
2 i 0.4805 04806 14,383
3 05761 3763 03763 11.264
4 09512 02547 02804 8.393 715,64 eggs
5 08837 0.2308 3.2040 6.1 06
6 08175 0,808 01478 4424 10.53 larve
7 0.7750 3.1416 4,107 3284
8 {1.7108 ULl SQv8T 7356 3.64 protonymph
9 0.6875 (0868 40597 1787 1787 Beumymw
10 06875 00680 GAIE7 1398
1 06875 0.0533 £.0366 1096
12 06875 00417 0.0287 0.859
i3 06875 00327 00224 0570
i4 G.6875 (.0256 0176 01527
15 05875 4200 0.0137 B0
I6 (5875 DLIST 00108 {323
¥, 06875 0.0123 0.0084 0.252 620 aduts
I8 (.6875 0.009 0.0062 N1RS
19 0.6250 03078 0.0047 0.141
20 05625 0.005¢ 0,0033 0.099
721 (.5625 (0.2046 0.0025 0.078
2 G500 0.0 00018 0,054
23 04375 (LO0ZR 0.00612 0.037
% {3750 0022 {0068 0.025
5 (12812 Qi 0.0004 0.015
26 0.2187 Q.03 0.0003 0.008
| 27 (L1875 (0010 0.0002 0.006
| 24 (01878 0.0008 0,060 D04
2 (LIKTS 00006 46K 0.003
g1l (i8T5 {148NI5 .00K9 Goud

il 04837 e 0004 0001 y
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(1979) Laing (1968) found almost similar
value of Ro as 30.93 for T. Uticae at 15
28°C, but he found lower rm value (0.143)
and higher mean genaration time (24.0 days)
than that recorded in present study (rm 0.2443
and T = 14.02 days). In this context, as per
Birch (1948), the comparison of two or more
population by means of their net
réproductive rates may be quite misieading
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Efficacy of Modified Trap Over Conventional Trap in Trapping
Fruit Flies in Sapota Orchard in South Gujarat
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ABSTRACT

Efficacy of a modified trap (methyl eugenol alone) with the conventional bait trap (methyl eugenol
+ DDVP) for trapping the fruit flies in sapota orchard was studied under South Gujarat conditions. The
two years (1991-1992) pooled results established that the modified trap, designated as "Patel fruit fly trap’
proved to be equally effective in trapping the flies without extra cost in sapota orchard. The trap involves
no use of insecticide. So, it is ecofriendly and can be conveniently fitted in the module of the organic
farming High (125 to 614) number of flies were caught from April to October.

INTRODUCTION

Fruit flies, Bactrocera Spp. (Tephritidae :
Diptera) find most tropical fruits including
sapota equally attractive which produce a two
fold problem. For buyer, its infestation results in
a one time loss but for producer it imposes a
recurring loss; i.e. a loss of good wills and as
Such the buyer quickly switch more reliable sup-
pllier. The countries like the United States,
Japan and Australia which are warm enough for
fruit fly establishment, impose quarantine
restrictions on import of whole fruits that may
carry new fruit flies into their countries, Second-
ly, fumigation with ethylene dibromide to. kil
hidden infestation if any in whole fruits, is now
virtually unacceptable bacause of strong public
opirion against residue hazards. Under these
circumstances, ofher methods that minimize

(Received on 14th March, 1995)

chemical hazards and guarantee a pest free

“consignment of fruits are to be developed. The

bait traps containing methyl euqenol_gl_o_ggﬂth
insecticide are found to be useful in reducing

‘the inensity of infestation (Patel, 1989). The fruit

flies that were trapped could easily escape in
short time in absence of the killing substance.
Looking to the trend of reducing pesticide
usage, it was felt necessary to modify the
existing fruit fly trap into ecofriendly trap in such
away thatit will require only the lure, i.e. methyl
eugenol. The fruit fly species,Dacus zonata
(Saunders) and Dacus dorsalis{Hendel) were
observed to be attracted towards methyl
eugenol (Gupta et al, 1990). The results of
the studies on the efficacy of the modified
version with the conventional fruit fly trap are
discussed in this paper.

*Present address : Assistant Professor, Department of Entomology, C. P. College of Agricutture, Sardar Krushinagar-385 506.
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Fig. 2. : Modified Trap

N. M. College of Agiculture, Guarat
Agricultural  University, Navsari  duwing
Novermber, 1981 to October, 1983,

Observations on “umber ¢f frult ‘es
trapped in each tran were recorded weesiy. The
dead fruif flies were coliected ana counted
separately for each trap. The fraps were
changed every week with a mixture of lue -
pesticide or lure alore as the case may be. The
efficacy of the traps were judged on the 2asis
of number of fruit flies trappad during the psiiod
of study.

RESUJLTS AND BISCUSSION

The data cbiained on number of fru: Sies
bapped in conventional fruit fly trap (methyl
eugeno! + DDVP) and modified frult fly trap

(methyi eugenol alone) are presented in
Tabis 1.

The fly catehes in the both types of aps
showed more cr less similer trend during the |
vear 1991-82 and 1982-93 (Table 1). The |
tola. number cf fruit files frapped in con-
ventional trap was little more (23539 to 2831
fiies) as compared to that found in modified trap
{2345 to 2581 flias). However, the statistical
aralys’s ruled ocut significant differences
between these wo raps.

Pealad anaiysis of the flies calches of
beth the years (Tanle 1) showed that 2495 and
2468 fru’* flies were trapped In conventional and
modifiea raps, respectively. The palred 't test
ndicated that the differsnce observed in fly
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TABLE 1

Comparsive efficacy of conventional and modified trap for irspoing male rutt fileg
in sapota orcliera.

27 R LI 2
5 Months Conventional Modified Conventional Modifield Conven- Modified
No, frap irap frap trap ticral frap
(Me + {ME 4 (ME} irap (ME
DDV} (ME) DOVe) + DDVP) (ME)
3 4 5 4 7 8.
N E ; 4
(-._ Nav. 8 i2 9 Ry 9.0 - 14.5 h
2. De 7 13 6.5 10.0
3 ian. 8 4 22 & 25.0 15.0
4 Feh. 41 54 48 4% 4.5 490
3 Mar. 139 118 145 §47 i42.0 132.5
fi Ap, Sh4 581 663 631 6135 t16.0
7 My, 27 191 335 328 2710 258.0
8  Jus 358 318 500 454 429.0 405.0
9, Jul 603 584 521 528 565.0 361.0
g Aug 21 258 213 180 22000 2175
1L,  Sep 132 152 17 13, 124.5 141.5
12, Okt 38 51 52 45 45.0 48.0
Totsl 2359 2348 263 2541 2495 2468
Std. error of ifl. 596 350 2.94
Mean of diff. i.§7 333 1.42
Value of Cal. v 020 (.93 0.4%
Value o iable 1" 298 590 2,90
Conezusion NS, NS, NS,
“Tolai of 4 weeks ME. = Metay! eugenc 4}
C"’ Paired '1" test NS. = Non & gniffcent J
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catches between conventional and modified
trap was non significant. This indicated that
there was no significant difference in fly trap-
ping ability of the conventional and modified
traps under test. The number of flies
caught/trap ranged from 6.5 to 614 (Table 1).
Subsequently high (125 to 614) number of flies
caught from April to September,

Thus, the overall results clearly indicated
that the modified trap has parallel potential to
conventional one. One the other hand, the
modified trap can be conveniently fitted in the
module of organic farming since it eliminate the
use of chemical pesticide. Fgom the economic
point of view, the cost of modification can be
compensated against the cost of pesticide to be
charged at every week in conventional trap.

In other countries, steinar trap
(Queensland modification) is in use which
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Summary and Conclusion

The overall results indicated that the
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Optimum Size and Shape of Plot for Field Experiments on Gram
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ABSTRACT

A uniformity trial was conducted during rabi season of the year 1993 at the Agricultural Research
Station, Gujarat Agricultural University, Derol, Gujarat State to determine the optimum plot size and
shape for field experiments on gram crop. The coefficient of variation (CV) decreased with an increase in
plot size upto 4 m? for grain weight as well as for biomass weight. The rate of decrease in CV was rapid
in the East-West direction for both characters. The plot shape had a little influence on variability. Smith's
(1938) equation Y = aX'P explained the relationship between coefficient of variation (Y) and plot size (X).
The variation explained for grain weight and biomass weight were found to be 86.67 and 89.24 per cent,
respectively. Plot size of 4 x1 m? with 3 replications was eonsidered as an optimum size and shape of plot

for field experiments on gram.

INTRODUCTION

Efficient planning of any field experiment
depends on the magnitude of experimental
error (which is usually expressed in terms of
coefficient of variation in per cent) associated
with various (assignable/non assignable} fac-
tors. Variation in soil fertility is a major source of
experimental error (Federer, 1955). The
knowledge of variation in soil fertility of the
Agricultural Research Station, Derol is
evaluated through a uniformity trial on gram to
determine the optimum size and shape of plot
for field experimentation on gram for which the
information is lacking for Middle Gujarat.

MATERIALS AND METHODS

A uniformity trial on gram crop was con-
ducted during the rabi season of the year 1993

(Received on 28th Decermber, 1994)

at the Agricultural Research Station, Gujarat
Agricultural University, Derol with recom-
mended agronomical practices. The crop was
sown in rows along North-South direction with
a spacing of 30 cm between rows. A plot of 24
m wide and 30 m long in a contiguous unit of
1m? giving in all 720 units was harvested to col-
lect the data on grain weight and biomass
weight for each unit, separately. The yield of ad-
jacent units were combined to form the all
possible combinations of different sizes and
shapes of plots.

The coefficient of variation in per cent
(CV) for all possible combinations of various
plot sizes and shapes were calculated for both
characters separately using the relationship
given by the equation 1 (Gomez and Gomez
1984).

v Present address : Ph. D. Scholar, Department of Agricultural Stafistics, B. A. College of Agricutture, Anand Campus., Anaf;!_
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N L
([HM s @--32 ]
i =

CV=-c———"——=—="— (1)
Z
where, Zifi=1,2 ... n)isthe | th value
of the characteristic under study,
1 N
Z = MNeanvalue=-— ¥  z and
N i=1
N = Number of chservations of the
characteristic

The method of “Point of Maximum
Curvature® was employed to oblain the oo
timum plot size (Day, 1920). The oplimum plot
size was considered the point on *he curve
where the rate of change in CV was found
to be maximurm.

-
P

i43

sze {X) was examined through the Smith's !

{1938) eouation as i
} {

Y=aXx® e (@) f‘%l-!.'

o

Tne number of repiications for different
plof sizes were worked out by the formuia

e OV2 1P e @)

where, CV was the average coefficient of |
variation over differert plot shapes for a fixed
piot size and p was the siandard error of
means (S. .} at 90 per cent of confidence ||
interval {Rambaby ef al, 1980).

The totas area requireid for an experiment |/
was cilzined by muitiplying the plot size with |
the rur~be: of replications at p per cent S. Em. ‘i
for d:fferert sizes of plots. Land use efficiency

TABLE 1 it
Coefficient of variation for thlity elghi different dimensions.
G’faf Shape of plo Coeflicien of variation (%) Predicted CV .\:
08 TR e P e e e e e e e an Stk s equalion
Wideh  Lengih Grain Averags Riomass Average
m’)  inm irs waight for plor size  weight for pint GW B
meler  meler Size
5 <
I I i 3050 30.:10 26,98 26,98 28.79 26,48
2 2 4 2121 233 i8.65 20191 23.25 2124
| 2 23.34 23
| IR.O5 04 18,77 20051 16,67
1 !
4 4 I 15.86 16,72 (47 1518 18.77 17.03 |
A 2 (7.5 15.64
Q ( 5 20,47 201,47 |83 883 [7.52 587
/
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1300 12.54
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18 & 184 2,12 140 (& 1LRO 10.55
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0 4 11,34 1156 L(LBS (0,49 1143 10.21
2 e/ 114
24 6.66 uEy 537 833 10.80 D63
833 458
8 i.2¢ 4 56
“ 1000 108!
o e Lb76 12,4 g1 L0d8 16.08 2.97
3 L3R 9.2
2 §1.47 5.28
i 16,27 14,31
36 82l 9.36 1L gl 952 846
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.
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for various plot sizes were computed with
respect to 1 unit plot area (Patel anc Patel,
1968).

RESULTS AND DISCUSSION

The comparisons were made among 17
different plot sizes on the basis of CV criterion
which covered 38 different plot shapes. The CV
obtained for different sizes and shapes of plots
for both characters (j.e., grain weight and
biomass weight) were presented in Table 1.

Optimum piot size : It can be observed
from Table 1 that CV decreased with an in-
crease in plot size in either directions. This
result was parallel to those reported by
Agarwal and Deshpande (1967} and Patel and
Patel (1968). The decreased was more rapid
with an increased in plot size along with than
length for grain weight as well as biomass
weight. CV decreased from 30.10 to 16.72 per
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cent for grain weight and from 26.98 to 15.18
per cent for biomass weight, respectively
when the area per plot increased from 1 unit
to 4 units. Thereafter, a consistent decreased
was not observed hence, 4 units plot size
fie., 4 m%) was considered an optimum plot
size for field experimentation on gram crop. The
same result can be also be observed from
Figure 1.

Optimum plot shape: For a fixed plot size,
the plot shape indicates a consistent effect on
CV. It was found less for piots having greater
width than length, however, compact plots
showed more variability than plots elongated in
E-W direction for both characters. Among ali
combinations of 4 m? plot, a plot shape of 4
width 1 m length had a minimum CV (15.86 per
cenf) for grain yield. In case of biomass
weight, a plot shape of 4 m width and 1 m length
showed a minimum CV (14.71 per cent). It
can be revealed from Table 1 that a plot of 4

1 | J ! i | 1 [ i L | i . | ] l | e ||
1 28 4 66 7 8 910 111213 14 15 16 17 18 19 20
PLOT SIZE (IN UNITS)
~ @rain wt -5~ Blomass wt.

~6~ Pred. grain wt.

Fig. 1. : Observed and predic

ted CV for gral

—— Pred. biomass wt,

n and biomass weight.
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units having the shape of 4 m along width and
1 m along length could be considered an
optimum plot shape for field experiments on
gram crop.

Soil heterogeneity index :  Smith's
coefficient of soil heterogeneity index, b’ for

GAU RES. J. 1995, 3,

be 0.3083 and 0.3182 which indicay
change in number of replications and plot g,
would be effective in reducing the experimep
variability (Lin and Binns, 1986) with 86.67 5,
89.24 per cent of variation ~ explained by,
relationship between CV (Y) and plot size (x
respectively. The estimated form of Smjy

grain weight and biomass weight foundto  equations are presented in Table 2.
TABLE 2
equation grain weight.
Character Smith’s equation Variation explained
(in per cent)
Grain weight Y = 28.78 X (-0.3083) 86.67
Biomass weight . Y = 2648 X (-0.3182) 89.24

of replications
efficiency :

The numbrer of replications and required
area of land for different plot sizes at 10 per
cent standard error of were computed
from estimated CV for grain weight and
biomass weight (Table 3). Table 3 showed that
the number of replications and the relative
land use efficiency of a plot decreased
the size of plot increased. These results
were in agreement with the results obtained
by Rambabu et al. (1980) and Sethi
(1985). Due to practical difficulties in
conducting the field experiments with small
plots, a plot size, having relatively high
efficiency with less number of replications
should be considered for field experi-
mentation (Ali and Singh, 1986). Such a
situation arises for the plot of size 4 m2,
which is having considerably less number of
replications (3) and high land use
efficiency (83.33 per cent) for grain weight.

Therefore, 3 replications could be cons'der
optimum number of replications for 4 un
plot size at 10 per cent probability level |
grain yield. Parallel result was observed |
biomass weight with a minimum numbe’
3 replications and 66.67 per cent of landu

efficiency.

Coefficient of variation per unit a
decreased with an increased in plot size u
4 m?, thereafter a consistant decrease ¥
not found. The plot shape had a little infiuc
on variability within the range of plot¢
considered. For given area, the sma.
plot found to be the most efficient. 1
number of replications required for a g
level of accuracy decreased with increas:
plotsize. Considering the characters, viz., g
weight and biomass weight simultaneously.

concluded that 4 m- piot size wi
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TABLE 3
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Number of replicalons and area required for 10% SE of mean and relative land use
efficiency In per cent for grain weight (GW) and biomass weight (BW) with respect

to unit plot size.

plot size. 12 rows each of 1 m length was found
to be the optimum plot shape for the op-
timum plot size (4 mz). Therefore, 4.0x 1.0
5. m was considered the best size and

shape of plot for field experimentation on

gram crop.
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Influence of Different Levels of
Nitrogen and Phosphorus on
Yield and Nutrient Uptake by

Castor (Ricinus communis L.)

R. K. Mathukia and M. M, Modhwadia

Department of Agronomy Gujarat Agricuttural University,
Junagadh-362 001

A field experiment was carried out at

Main Oilseeds Research Station, Gujarat .

Agricultural University, Junagadh during kharif
1986-87 with five levels of nitrogen (0, 25, 50,
75 and 100 kg. N ha") and four levels of
phosphorus (0, 25, 50 and 75 kg P,0s ha'1)
under rainfed conditions in randomized
complete block design with four replications.
The variety GCH-4 evolved recently at Main
Qilseeds Research  Station,  Gujarat
Agricultural University, Junagadh was sown on
30th July, 1986 at 90 x 60 cm spacing with 6
kg ha' seed rate and harvested according to
maturity of different spikes. The soil was
clayey in texture (74,96 clay} having pH 7.8,
EC 0.51 mmhos cm™, organic carbon 0.63 %
total nitrogen 1340 kg ha’, available P,0s
36.96 kg ha” and available K,0 307.02 kg
ha'. According to different treatment
combinations, the full dose of phosphorus in
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the form of single super phosphate and ‘half
dose of nitrogen as urea were applied before
sowing and remaining half the quantity of
nitrogen was top-dressed in the form of urea
after one and half month of sowing.

Perusal of data presented in Table 1
revealed that the 100-seed weight was
significantly influenced by nitrogen levels and
increased with each incremental level of
nitrogen. Application of 100 kg N na’ recorded
the highest test weight but remained at par
with 75 and 50 kg N ha. Higher uptake of
hﬁtrogen and phosphorus by seed under 50, 75
and 100 kg K ha'' levels might have produced
and converted more phéto-synthate needed
for seed development. The results corroborate
the report of Paida (1976). Qil content of seed
considerably decreased from 48.44 per cent
under control to 47.86 per cent under 100 kg N
ha'. Remarkably higher test weight and
uptake of nitrogen by seed under higher levels
of nitrogen may be responsible for lower oil
content. Moreover, there is a marked
competiion for photosynthate  between
different metabolic sinks in oilseed crops,
hence increasing the level of N nutrition may
enhance the crude protein content but lower
the oil content. Qil yield increased appreciably

with each increment in level of nitrogen.



TABLE 1

Effect of ntregen and phosphoris on gueilty and nutrisnt removai by castor.
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Application of 100 kg N ha™' recorded the
highest oil yield but was at par with 75 and 50
kg N ha'. A marked increase in seed yield
under higher levels of nitrogen was directly
responsible for higher oil yield. The findings
are in accordance with those of Ighatev and
Gubarev (1970) and Tokareva (1973).

An appreciable increase in nitrogen and
phosphorus uptake by seed as well as stalk
was observed due to 50, 75 and 100 kg N
ha™', but the differences among themselves
were not significant. The higher N and P
removal by castor under higher levels of
nitrogen was probably due to higher seed and
stalk yields under these levels. In addition to
these, N fertilization
exchange capacity of plant roots and thus

makes them more efficient in absorbing
nutrient ions. ‘

- Application of phosphorus did not show
any remarkable influence on 100-seed weight,
oil content and oil yieid. It may be due to the
fact that different levels of phosphorus failed to
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exert their significant influence on N and P up-
take by seed. P application has not any
remarkable effects on seed yield and oil con-
tent, hence ultimately led to. non-significant
differences in oil yield. The findings are in
agreement with those of Paida (1978) and
Patel (1985).

Different levels of phosphorus did not
exert their significant effects on N uptake by
seed and stalk as well as P uptake by seed.
Non-significant differences in seed yield might
have been accounted for such results. Castor
roots have a great capacity to uptake the
phosphorus from not easily soluble calcium
phosphate. Further calcareousness and high
clay content of experimental soil with medium
status of available phosphorus might have
been responsible for such types of results.
However, phosphorus uptake by stalk was
significantly higher under 50 and 75 kg P505
ha™! levels which may be due to higher stalk
yields under these levels.

(Received on 7th January, 1992)
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Mects of Oregexle, Tnorgenie fo evaalo effectiveness ot crganic, inorganic
and Biofertili +¢ Yield and and binfe:fiisers on yie'd and net come of
Net Incore of Wheet- wheal, The soi was sandy 'cam, modefate in
nirogen [Q.078% C.C), hgh in phosphorus

(Triticum gestivum) 60 sge) and Q@&%lm (130 kgMal, The
puperimert cempromised 5 teatments wiz,
D. 8. Gadhia axd ¥. M. Mane SYM @ 12 Yhe, sumy compost @ 16 tha,
Aga Mhwan Rursl Supuont Pragramme (dis), chemicai ferzlser {120-60-0 kghe), wet]
Sherbaug Gedu, Xinagadh @ 8000 itz asc BTy GOl maas) 4

weogee=s) Coa | flisers {Azotobacier and vhosphate
%m;he N “&i" 3: mers?a;' hz;%&f: and 250 g1 ky asz:%»JW'fl'-u The t?a;a‘:menrts._ w
GG patier of poduiily and. Torkaen rat‘&:f 4 ¥res in Rendomized Biock D
respanse iet whe;at nave lead ta the mch"z.amn e witeal o Was sawn on 13t Nove
in use of arganic manures and hsgfestii_lsefsn ,%ﬁ_ and Farvosted or. 153 Februan .
Kesping this in view, & f:iz:'.c{i experiment was S arts content o¢ the sty
cn“duﬁted an cu!t-?fawrs i‘:gln i Junagadh dis- were 1.2 % N, 13% P,0, and 1.3% KQO
trict of Gujarat during Rabi season of 1992-83

TABLE 1
Effects - different treatment on viz < and net Income of wheal 'h
.' re«::--r? .'-‘-r.:-z:.-' ‘. s
Freatmesis {kgiha; {Rs. i) ‘

>

FYM (w10 tha 2766 2385

Slurty cempast @ 16 4hs 3133 3368
| Chemics) fertliser (20604 kg/ha) 3783 4474

Welslimy @ 8000 livke 1544 3104

Slurry comost + biofertiiser 3283 3599
D al 5% 106 =

\.
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The grain yield wes signifcantly affected
g different tregiments. 708 lsigarﬁﬁcant
norease was observed Dy appicaiion of
semical feriliser (3783 kg/ha) toliowed by
smy compost + olofertiiser (3283 kgha).
Such varialion might be cbservad dus to high
niifonal requirement of wreat erop but
pofertliser helped in  conversion o
uravailable fixed nultients to avaliable form
wich leads to Wicrease in preducten. The
simier results were noticed by Reddy ef af
(1877} in maize. The wet siurry produced
signficanty less yield and this may be due
ts low dose appied. The chemical fertliser
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gave nighest net income of Rs. 4474/he
followed by siurry compost + biofertifiser
{Ps. 3599/ha).

The present study therefore suggests

that chemical fertiliser was superior from yie!d

and net Income point of view however,

increase in grain yle'd with combined use of

crganic and Diofertliser suggests that
complimentary use of both these sources is
acvantageous and substenbial amount of
inargaric ferfiiser may be saved (Giil and
Meel, 1882),

(Recsived on Tth Febry,, 1994)
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Gopalswary ef &l (1979), Similary Patel
et al, (1985) reportsc lower pad yield of
groundnut with wider row spacing.

It was conciuded that potential pro-
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duclion from reinfed spreading grounds
could be secured by keeping inter-row SpPags
ing of €0 em In North Saurashtra Agro-Climatie
Zone.
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TABLE 2

Production: cost of mustard culiivation under different treatments (yizlc ¢/he, cost and return Re/la).

ﬂﬂ fe -.‘_'_'m

Freat- Toral Coxt fotal Net Additions) Murginal
meniy Seed Stower  return Fized  Variable {TC} refurn Yield Coosi cosifg return
{0 Ve (YT 2D A .’.)
i h
T, 3,64 11.65 147912 51947 $75.00 (084,47 348.65 - - = 33.14
' ek 256 330425 53646 139041 206687 123738 448 97240 -§ 37.44
F 427 13.24 74110 52331 71).00 1233.2] 597.78 0.63 136.00 215 31.1
i 5.21 15.89 112372 53601 8215 1404, 22 674.5 1.57 35475 2.25 6.5
T, YA 23.13 FI45.BI 53867  1496.4) 2§ 75.00 BEh82 3.07 080.53 265 P44
g ™ 10.10 3030 411575 54683 188791 2434.74 168100 646 134027 .67 69.104
o 372 17.73 232832  S52R92 102850 85747 TI0.RE 208 5295 222 49,49
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AND ECONOMICS OF MUSTARD
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except (Tg) Fertilizer + plant protection (1814
kgha). Control vielded corly 384 kgha
Anonymous (1983 also reporied similac
resuits.

The cantribution of fertilizer on seed yield
was fo the tune of 123.08%, cf 'migalian
17.34%, of plant protection 43.13%, cf feriitizer
+ irrigation 111.81% of fertiizer «+ plant
protection 177.47%, of irigation +. plant
protectior: 57 14% and combination of ferlilizer
+ irfigation + plant protecton 208.30% These
results are in close confirmity with abservaiions
made by Saini (1984).

Economics

Least cost inpul-output compinatior ‘s
climate criteria for seecling the best
input-output combination for productviiy and
return. Additional produciivity and cost per
hectare of different irputs were workag out far
calculating the marginal cost ana pe” cent rate
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,e. Hs. 1881 per hectere ranked s
Additlans! preductivity per nectare of 1
ihe olrer reatments were
comparatvely low, The patiern of gdd‘nionﬂ
cosl was 2Zmost same. Cn the basis of
margirai cost analysis and per cent rate of
refuin, futtner determine tnat lowest cost of
margina.  productivity was  occured D
combination ofimgation + plant protection  +
fertlizer Hs, 1.81 per kg and highest
rarked ‘n combination <f fertilizer + §plant
pretection | o. Bs. 2.65 per kg. More of less
same pettarn was abserved in per cent rme of

sturn, Alrmost simar resuits in aabsaee} crop
with respachive  inpuls  were  reported
elsewhere (Rnonymous, *983).
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scheme on IntesiCaation of Reseangh and
Temining in Pulses and Qilsecd vru Tunr
Coprited Aren Trom 167983 INKVYVEL vl

At Res. Saion, Gwalior and RARS,. Mlorena
-ﬁ'ﬂl_zg‘]

S, 5§ (1984), Agrosansie consideeslion foe &mng
pilseeds production under trdgeied conditions.
ilmuzwh and Dev. Stmlcgles for anm&s.
preduciios in Ing'e - 158-165,
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PATEL ET AL. : EFFECT OF ROW SPACING N & P ON SAFFLOWER

application did not influence the dry matter
accumulation in safflower (Table 1). This might
be due to marginal effect of higher rate ot
phosphorus on growth. Sinha et al. (1985) also
recorded similar observations.

The seed yield of safflower was sig-
nificantly influenced by application of
phosphorus upto 25 kg P,0s/ha, which was
10.28 and 0.71 per cent higher than control
and 50 kg P,Og/ha. The uptake of nitrogen
and phosphorus was also significantly im-
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proved by the application of 25 kg P,0g/ha
(Table 2). This also reflected in to efficient
utilization of nutrients and ultimately increased
the seed yield of safflower. The phosphorus
application also affected the straw yield of saf-
flower significantly. The maximum yield (35.40
q/ha) was recorded with 25 kg P,0Os/ha and
found to be statistically at par with 50 kg
P,0Os/ha. These results are in accordance with
the findings of Singh et al. (1983).
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Effect of Rice (Oryza sativa L) =
Pulse Intercropping System on
Yield and Nutrient Uptake

Digambar Sarma*®

Department of Agronomy, Assam Agricultural
University, Jorhat-785 013

In terms of land use, growing crops in
mixed stand is regarded as more productive
than growing them separately (Andrews and
Kassam, 1976). Besides yield advantage of
intercropping, it becomes necessary to know
the nutrient uptake pattern of such system.
The intercropping of legumes with cereal offers
scope for developing energy efficient and
sustainable agriculture (Papendick et al.,
1976),

A field experiment was conducted during
the summer season of 1989 at Assam
Agricultural University, Jorhat to evaluate the
nitrogen and phosphorus uptake pattern in rice
+ pulse intercropping system and its effect

on grain yield of rice and pulse. Two pulses.

viz., greengram 'AAU-34' and blackgram 'T-9'
were intercropped with direct-seeded rice
‘Rasi' in 2:1, 4:1, 2:2 and 4.2 row proportions
of rice : pulse. Sole crops of each variety
was raised for comparison, The experiment
was laid out in randomised block design
with 3 replications. The soil of the experimental

site was sandy loam in texture with pH 5 ¢
organic carbon 0.89% and available N, P,0
and K,0 249, 2575 and 167.5 kgha
respectively. Plant samples were analyseq
for N and P following standard procedyre
The total rainfall received during the crop
season (February-June) was 656.4 mm.

The uptake of N and P was significantly
influenced by different treatments (Table 1)
The total uptake of N was maximum at rice +
greengram system and was statistically
superior to rice + blackgram. This was due to
the differential response of component crops
included in the system (Ahmed and Rao
1982). Among the sole crops, greengram
removed maximum quantity of N (Mongia
and Gangwar, 1991}. Though the individual
uptake of N was reduced in intercropping
than their respective sole crops, the total
uptake of N was statistically superior i
intercropping  over  sole cropping. The
demand for total N was significantly more
by 21 followed by 2:2, 41 and 42
proportions.

Similar trend of response was observed
for P. The total harvest of N and P were 44
and 27 per cent higher in intercropping system
over sole cropbing. Higher removal of nutrients
under inter-cropping over sole crop was
reported by Sanchez (1976).

*Present address : Junior Sciertist (Agronomy), Regional Agricuttural Research Station, Diphu 762 460
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TABLE 1

Uptsie of nitrogen and phoapherus as affected by Iniercropping and its effect on graln ylelds.

Treatmenits s ._"ﬁ“’f_"l!h_f“: S ' i" uplake (kglnal ffﬁifﬁie_’flﬁ fkg/ha) Hese
Rice Puiye Fexal Rice Pulse Total Rice Puise equivalen
S {kgiha)
(o o N

Rice 26,84 26584 3.41 = 3.41 ) 527 e 1527
Greengram — 39.68 39.68 = .82 6.5 s 341 1363
Biackamor Z0.34 2034 — 3.7 3.71 — 262 785
Ciy at 5 F — AL53 4. 18 - 1.06 .51 A 14 12
Cyrmpping syston
Rice + Srecngmn 23.32 21,776 45408 LT .51 G40 1126 178 LHA8
Rice + blackgam 75,86 12.51 3848 287 2,48 5.35 113 137 1544
CiyatsS % .54 .27 L0Y 009 .63 .25 NS 7 B
Row propontbon
133 ety 29,73 18.H4 4B.032 ol -k .16 .11 on 178 172
P A 29.865 [LOS T 3.7 2,80 32 .93 1414 L) V756G
R:p 72 LA 2. 08 41 84 251 3.23 oL 506 213 1761
R:P 4:2 19, &0 1773 37.31 2.64 3.2 1052 14% 1585
CDars % .81 1.79 296 14 O.RD .36 B3 10 e
Snle Vs lulercropplng
Mean of sole crops 26.84 30.01 28.95 3.41 .26 4.65 1527 302 1225
Mean of intercropsng 24.59 17.13 41.73 292 2 5,91 1134 158 1696
CTDhats & §.0e L.20 % TE D I8 (. B4 £3.34 B85 i1 i

N

Markel prices of commedities {Rs/ha)

Rice, 200: Greengraiz, 800; Blackgrsm, 600; R. Rice; P, Pulse

DIGAMBAR SARMA ' RICE PLUS PULSE INTERCROPPING SYSTEM
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The grain yields cf rice, greengram and
blackgram were recﬂuaedl under Htercropning
than their respective sole crap yialds, How-
ever, In fterms of nce-aquivalett, dee -
greengram was more productive cver "cs +
biackgram. This higher yie d was supporiac by
signficantly higher uptake of nutrients by the

|
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Micronutrients Status of
Mahi-Kadana Command Area
of Gujarat

M. 8. Patel, K. P. Patel, V. George, K. C. Patel
and V. P. Ramani

Micronutrient Project (ICAR), Gujarat Agricultural
University, Anand Campus, Anand-388 110

The Mahi-Kadana irrigation project has
been a major source of imigation in the
command area which belongs to South-West
part of Kheda district mainly falling in the
Middle Gujarat region. The information on
micronutrients status in this command area is
practically required in view of the intensive
cultivation of paddy - paddy, paddy — wheat,
tabacco — groundnut, bajri ~ mustard — jowar,
bajri — wheat - bajri and banana based
cropping sequences. With a view to knowing
the available status and vertical distribution of
micronutrient cations within the major soil
profiies in this command area, the present
study was undertaken.

Total 2772 profile soil samples in the
command area were collected soil serieswise
by a comprehensive reconnaissance soil
survey in collaboration with soil survey
division, Nadiad. The soil samples were
analysed for important physico-chemical
properties by wusing standard analytical
methods (Jackson, 1967). The surface (0-25

17

¢m) soils had pH 6.0 to 9.7, EC 0.03 to 9.00
dS m™', organic C 0.08 — 0.8%, available P,05
7.4 to 212.4 kg ha™' and available K>;O 92 to
2097 kg ha”' with respective mean values of
8.2, 0.56, 0.28, 58.7 and 553. The soils were
classified as, mainly Inceptisols and Entisols.
Available micronutrients (Fe, Mn, Zn and Cu)
were extracted with DTPA extractant from the
soil samples and determined with the help of
atomic absorption spectrophotometer (Lindsay

and Norvell, 1978).

The serieswise data on available
micronutrient status in surface soils (Table 1)
revealed that the availability of ail the
micronutrients was sufficient except that of Zn
which represented about 21 per cent of overall
deficiency. All the series had shown 2Zn
deficiency where the highest per cent deficien-
cy was observed in Mahelaj series (46.6%)
followed by Khadiyalpura (41.7%) and Sok-
hada (38.5%) series. |n general, the soils of
the different series were sufficient in available
Fe except that of Khadiyalpura (8.3%),
whereas Ankhi and Chaklashi series had
shown slight deficiency of only 1.0 per cent,
The overall deficiency of Fe was also negli-
gible (1.0%). Similarly, the soils were sufficient
in available Mn except those of Ratanpur and
Tarakpur series with 2.4 and 8.3 per cent
deficiency, respectively. Similar was the case
of available Cu where only Mahelaj series had
shown a deficiency of only 2.3 per cent.



TABLE 1
Available micronuirients (ppm 'n surfzce solls of different soll ssrie= in Mahi-Kadana Command Acea.

Copper

Boil Series

Muangonese

— — — —— = — — =

0.0 \

(. Aakhi ( Akl 290 43402 1.4 Z 7-92.3 9.0 a.05-7.34 114 0.5-10.0
' (1533 (27 .4) (1,39) 2.6}

r, Ratanper (Rig) A1 7. 6-42 4 0.0 & 7-90.6 L4 0.26-4.30 12,2 DAB& 0.0
156) [28.8) {24075 £4.1°

3 Ehedipalpurs (Kdp) 14 4.0-19.2 4.3 5.7-93.8 .0 0.29-3.89 41,7 0428 0.

(8.15) {218 {0.78) (5 :

4 Sokhds (Skd) 13 7.5-34.0 0.0 (Z.1-TE .4 2.0 0. 24-5.69 385 i.2-402 0.0
{1523 (32.7) 11.18) A5

5. Mabeisj (3hi) 88 10.5-34.5 0.G 5. 7453.0 .0 0.20.5.18 46.6 G. - 7.0 5%
{0730 oL Ri) (oL (Z.9)

G Tamakgpure (ke 13 $a-15.2 2.4 3.B-24.5 B3 3..29-3,09 2.2 0339 0.0
f22.1) {13.53) (1.44% f 1.6y

T Matar {Mn) 4 439, LER 1.2 &l A L.0 .34-4.59 250 1040 0.0
(7.4} (75.3] {1.10) (1.4

B. Chakiasi (Cks) nez A4S el 53005 a.% M11-4.4%  23.3 D840 O.0
LT (23.5) 10.57) 1,93

583 4.0-42.4 2.4 41-938 €3 pos.73a 208 2.3-100 03

\ {144 {23.4) (1.15 (2.3) J

F‘igmmﬁ in parsniheses indicale mean vaiug, * PSD - Per ceni soll deficient
Soil delicient in Fe. Mo, Zn and Cu - Less than 5. 5. 0.5 and .2 ppm. mspactively,
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Biochemical Factors of
Resistance in Little Leaf Disease in
Egg Plant (Solanwm melongina L.)

N. D. Vora, Y. M. Shukla and M. K. Chakraborty

Department of Biochemistry, B. A. College of Agricuiture,
Gujarat Agricultural University, Anand Campus,
Anand-388 110 (Gujarat)

Egg plant (brinjal) is an important
vegetable crop of India. The crop is affected by
many pests and diseases of which litlle leaf
disease is an important economic pest. It is
caused by mycoplasma like organism (MLO)
transmitted by leaf hoppers. Diseased plants
show extreme reduction in size of their leaves
and nodes giving a bushy appearance. In
heavily infected plants flowers and fruit setting
become negligible, seriously bringing down the
productivity.

In order to elucidate the biochemical
factors leading to resistance to this dreaded
disease, leaf tissues of a resistant variety
(PN-1), a susceptible variety (Morvi 4-2) and
their F, cross were analysed from field crops
grown in experimental field of the College Farm
in 1990. Leaf samples were collected at three
stages of development : (1) first flowering stage
before the onset of disease, (b) at the peak
disease period and (c) at the last stage of fruit

harvest.
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Tissue analyses were done for plant
pigments; chlorophyll following the method
of Holden (1976) and anthocynin by Ranganna
(1976), enzymes like polyphenol oxidase
(PPO) by Malik and Singh (1980) and
peroxidase by Guibaults (1976), secondary
metabolites like total phenols -by” Malik and
Singh (1980) and glycoalkaloid by Curries and
Kuc (1975). Protein for enzyme specific
activity estimated from enzyme extract by

Lowary et al. (1951) and expressed as units/mg
Change in

protien (1 unit of enzyme =
0.D./min). The results are presented in
Figure 1.

Ontogenic changes followed by the
normal pattern of decrease  except
anthocyanin, PPO and glycoalkaloid content.
PPO and glycoalkaloid increased significantly
while anthocyanins remained unaltered in the
peak period of disease in resistant plant PN-1.
As illustrated in the figure, there was very
marginal difference in chlorophyll and
peroxidase activity in both the varieties before
the onset of disease. With the advance in
disease symptom, these constituents showed
rapid decrease in infected variety as compared
to resistant type. Reduction in chlorophyll in
MLO infected plant may be due to inhibition
of chloroplast development or stimulation
of cell enzyme which attacks chlorophyli.
Similar loss of chlorophyll pigments has
been noted in chilles infected by CMV (Mishra
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and Jha, 1967; Joshi and Dubey, 1975), Sarkar

peroxidase activity at the later stage of infection
in susceptible variety. Similar trend was
observed in the present investigation. The
pattern of change of total phenol was different,
while the susceptible variety had higher content
than the resistant type at the pre-infection
stage. At postinfection stage, the varietal
difference was negligible making the rate of
change less rapid in resistant variety. Singh
(1986) suggested production’ of common
phenolics and their accumulation proceeds at
a faster rate in resistant variety than in
susceptible variety. Similar observation was
recorded by Mitra and Mozumder (1978) in
pusa purple long resistant variety of brinjal.

The changes in F,—cross always
showed intermediate behaviour signifying the
potentiality of simple inheritance character of
these chemical moieties except total phenols

which had the maximum content at all three -

stages.

The most conspicuous change leading
to the resistance character in PN-1 appear to
be rapid accumulation of glycoalkaloid in
leaf tissue at the peak disease period, The
significance of glycoalkaloid against disease
attack was noted by many scientists in

TABLE 1

(1978) observed decrease in_ .
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potate which belongs ‘to same solanaceae
tamily as brinjal (Siden et al, 1973:
Mazurczyk and Kuzniewics, 1987). Although
no works have been reported in literature on
the role of glycoalkaloid in relation to little leaf
disease occurrence in brinjal. The present
investigation shows that glycoalkaloid
increases significantly during the peak disease
occurrence period in resistant variety PN-1 but
decreases in susceptible variety Morvi 4-2
suggesting its most probable involvement in
imparting resistant character. Antifeedant
bio-activity of glycoalkaloid — Solanine present
in - potato tubers has been reported by
Dahiman and Hibbs (1967). High level of
anthocyanin may be another important factor
imparting resistance to PN-1. There was a
rapid reduction of anthocyanin content in
susceptible variety Morvi 4-2 at peak period of
disease infection stage; after that the change
was negligible. In resistant variety, on the
other hand, anthocyanin level was always
high; slight decrease was observed at late
stage of plant ontogeny. Anthocyanins are
phenolic glycosides. The aglycone part
consists of many phenolic compounds like
phlorogucinol, p-hydroxy benzoic acid,
protocatechuic acid and gallic acid. These
phenolic compounds are probably further
oxidised and polymerized due 1to the
pre-existing high level of PPO and peroxidase

Phenols and glycoalkaloid content in brinjal fruit.

on Fresh Wi. Basis

~
Varicty Glycoatkaloid Phenols
(O0.D.1g) (uglg) o
PN-1 0.384 25.63 \
(Resistant)
Morvi 4-2 0.493 27.45
(susceptible)
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Biology and Relative
Proportions of B rachymeria
Pupal Parasitoids of
Opisina arenosella

M. N. Kapadia* and V. P. Mittal

Fruit Crops Research Station, Gujarat Agricuttural
University, Mahuva-364 290

Among six species of Brachymeria
parasitising the pupae of coconut leaf eating
caterpiller, Opisina  arenosella  Wik.,
Brachymeria nephantidis Gahan and B.
lasus Walker are found the most effective
species under Mahuva ;rén;dittons of Gujarat
State during the year, 1984-85. Joy and
Joseph (1973) reported B. nosatoi Habu, and
B. nephantidis Gahan as the most important
pupal parasitoids of the pest. Very little infor-
mation on the biology -of these species is
available from the published iiterature. Some
studies on the biology of B. nephantidis as
pupal parasitoids of the pest has been
done by Satpathy and Rao (1972) and
Joy and Joseph (1973), but no work on the
biology of both the parasitoids has been
done in Gujarat. Therefore, the present
studies on biology and relative intensity of
parasitisation of parasitoids, Brachymeria
nephantidis and B. lasus were made under
Mahuva conditions. The results obtained from
lhese studies are presented in the paper.

Initial culture of B. nephantidis and B.
lasus for biological studies was obtained
from field collected Opisina pupae kept
under observations for parasitoid emergence.
The adults of ‘both the species were distin-
guished by an identical coloured mark on the
tibiae of hind legs. Further one pair of
parasitoid was confined in a glass tube
measuring 10 x 25 cm. Honey was
provided as food for parasitoids which were
kept on a piece of wax coated paper. The
tube containing . parasitoids were kept in
subdued sunlight (to stimulate mating) for
10-15 minutes daily for about 3-4 days after
which only the host pupae were offered for
oviposition. The parasitised hcst pupae were
replaced daily by freshly host pupae. The
parasitised pupae were transferred in conical
flask and ‘kept for adult emergence. Emer-
gence of parasitoids from ‘total exposed host
pupae was counted as fecundity of a single
female parasitoid. The study was carried
out under room temperature varied 22.8 to
31.7°C and relative humidity 22 to 70 per cent.
Egg to adult period, fecundity, longevity and
sex retios of both the parasitoids were
recorded (Table 1)

For determining the relative intensity of
parasitism of both the parasitoids, the
collections of Opisina pupae were made from
the infested coconut orchards at Plantation
Crops Research Station, Mahuva at regular

*Present address : Associate Research Sciertist (Emtomolegy), GAU, Junagadh-362 001.
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The study concluded that B, lasus was
found to be preponderated to B. neghant '
short "?f?“?i'n‘-”l’ﬂ;aﬁﬁr 2nt period, higher fecuncily E.‘TJ
field activity. woy etal, | (1978) reported alss the
shorier devek pm*z}"*ﬁama for B. fe?ﬁ’ s 10-17
days} as compared o 8, nephanti (13,18

days),
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TABLE 1

Genetic perameters of four characters In pigeonpea.

7~

Plant heighs

Number of branches per plant

——— T

=
2
»
;
F. populations Range Mean £V Gy GA (%) Range Mean PCYV OV “OGA %) %
s - <4
i. ICPL 269 X Pusa Swels-2 12143 0080 1934 325 4696 1870 210 5855 3891 2B 3472 4386 g
2. 1CPL 269 X ICPLBY 74135  B983 1933 1241 4131 1645 12 TAB 3248 2412 5504 3696 f.c
3. ICPL 269 X GAUT82.99 65-140 11060 98! 1501 5740 2342 (2 483 4B69% 3854 B3 6343 ﬁ
4. ICPL 269 X H76-208 12120 9350 1782 1008 3165 1168 28 SBO 3152 2221 4970 3228 g
5. ICPL 269 X ICPL 312 80-152 12148 1625 1208 3532 1832 292 03 3494 29053 147 s144 | 2
t ICPL 269 X ICPL 151 58720 9050 1943 1200 320 1748 353 630 3404 446 (792 1260 3
T OICPL 269 X ICPL 8306 81-135 9568 1406 829 2356 828 215 690 4277 3818 7968 70.20 g
8. ICFL 269 X BDN 31 105155 12548 1334 808 3676 100 Z14 73R 4101 36358 M58 6723 | o
9. JOPL 269 X BWR 243 90-146 11975 1277 B80B 2089 5534 111 603 3673 2005 6265 474D j-g
10, Pusa Sweia2 X ICPL &7 70-232 9085 1S.15 1682 7716 3044 311 633 8712 1283 2245 12.54 ﬁ
11 PusaSwela2 X GAUT 8299  B80-157 1770 1930 1741 BL34 3234 11 598 3484 8712 6074 4359 | Z
12, Puse Sweta-2 X H 76208 100-160 13688 1496 1322 7R 2408 418 803 4133 3830 8600 7222 >
13. Puss Sweta-2 X [CPL 312 70-120  B730 1174 1516 7288 26.53 224 585 3960 30.83 6830 5611
14, Pusa Swetz 2 X ICPL 151 T2-110 8835 (355 935 4728 1324 3-10 673 3384 IB38 295¢ 2059
15, Puss Sweta-2 X ICPL 8306 TA145 9728 1925 1642 7278 28.86 4-12 740 3283 2808 7272 8933
16. Pusa Sweta-2 X BDN 31 £7-140 96,18 10031 1384 7135 2448 J-i4 770 3128 2623 7022 45326
i7 Puse Swetz-2 X BWR 245 82-170 136,53 1545 1401 8252 2623 312 760 3329 2859 7375 5058
8. (CPL8? X GAUT 8299 65-110 9110 (088 SEC 2647 533 342 ﬁ.?.; 4387 38358 7456 69.70
19. ICPL 87 X H 76-208 7170 11210 2478 2345 8820 4502 211 660 3833 3232 7i04 5609
ICPL. 87 X ICPL 312 100-160 117.75 1390 1277 8443 8418 3-14 135 4082 233

2
L
{14
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' = : =
TABLE 1 (Contd) 4—’-—"""“"""—_5’ d vield per plunt B .
r : Ne. ﬁfﬂadf per ‘y;’mﬂ 225 }’3‘@ Fef ﬁ ) g
Fy -Flamecnss Range Mean PUV GCV It GA (% Range Mean PCY OCY X GA @ e
>'—‘ | N 7
1 ICPL2698 X Pusy Swets-2 50217 15325 4233 3839 8270 7211 163769 387 3713 2510 4572 3497 §
3 ICPIL269 X 1CPLSY 33393 16650 476 4069 B265 782! IS8BOY 3905 4311 3626 7094 6282 '-
50 ICPL.269 X GALT 8299 28-330 13045 4850 3R79 6396 6350 00608 3136 5558 49.08 779 8926 g
4, ICPi.269 X HY6-208 15299  107.23 3453 4275 6145 6904  7.735%1 2351 4686 2112 2031 1961 %
5. ICPL 7269 X ICPL 312 45-487 16103 6133 SBE2 9200 11523 80-1341 3743 6704 5995 7942 10968 | =
6. ICPL269 X ICPL 151 22-357 13830 3937 5481 B523 (0424 BE-100.1 3435 £3.69 5459 U348 9641 Eﬁ
7 ICPL 269 X ICPL 8306 50-275 11985 4031 2823 35258 4366 !48-1559 3826 5792 3334 8691 10244 | §
8, TCPL289 X BDN3! 33281 14790 4861 2443 8353 83U3 I00-117.2 4540 5875 5494 B68Y 105.13 %
9. ICPL26% X BWR 245 10244 12458 4453 4046 RIO1 T30 60786 3254 4935 4408 Y878 8Lil %
0. Pusa Swrtin-2 X ICPL 87 A5-358 13533 S72B 5485 S0.05 108J6 13.3-103.7 4143 56.06 5045 8097 9351 %.3
11 Pusa Swetp-2 X GAUT 82-99 12282 14365 4482 3838 7791 L€l 00012 3619 3439 4782 TiSE 8675 o
12, Puss Swets 2 X U] 76-208 34-332 15033 S4.27 S0.5 8542 9530 10925 38895 5938 5143 7503 91| m
i3, Puss Sweta-2 X ICPL 312 12303 11198 4949 4641 869 8873 112900 3563 459 4348 7736 7823 f;?
14. Pusa Sweie-7 X ICPL. 151 61-232 13773 3636 3266 7986 $0.10 110887 3811 3882 307 6200 4958 | Z
\5. Pusa Swetta-2 X ICPL 8306 25243 10173 4322 3369 6077 5401 COI000 3255 6868 €278 8351 11895 ] *
16 Pusz Swete-2 X BDN 31 AB-406 154,65 4563 4332 EOES 8461 I0TS0R 4287 4369 3089 3000 4500
17, Pusa Sweia-2 X BWR 245 3R.343  187.93 4406 43256 9638 8748 521270 4944 4988 4339 7637 1847
8. ICPL BT X GAUT 82-99 70-359 14140 3824 2984 6091 47.98 205.1149 4047 4208 3650 7523 652
19, ICPL 87 X H 76-208 62-530 17825 48.53 4445 8389 83R4  58-1462 4079 6206 5776 B407 108.16
20. ICPL 87 X ICPL 312 44-566 20450 5351 5200 9443 (409 (52835 3587 4747 4.3 7572 7405
21, ICPL 87 X ICPL 55; 37-205 12353 3504 2718 6018 4344 126637 3650 3831 3258 7235 SAID
22. ICPL.87 X ICPL 8306 47-383 16035 5159 47.)) 8338 8861 51825 3487 5151 4815 8408 9095
ICPL 87 X BON 31 £7-337 15248 3574 3097 7508 5528 124-1005 3V46 47.31 4042 7303 7 ”‘Q .
- L
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Genetic Divergence in Chickpes he expenmenias! material was planted
on Instructional farm of Agricuiture Coliege,

V. M. Sarvaliys and 8. N, Goya Navsari during rabi 1991-92, following
Departmant of Geneties arc P art Jraeding, N, M, ra,n:;amﬁf s bﬂ@;k Q-e;'i-:gﬂ ,am 3 raplications )
College of Agricutture, Gujarat Agravtural Univessty The each genolype consisted of single row |
Navesri-366 450 piat of 5 m length having a planting distance of |

‘ 30 x 1€ cm. The observations were recorded

Genetical adversity among genotypes o pn § randemy selected plants for 10 !
be used in brecding programme & a gt agronomical characters, D analysis was done
which can be ascertained by 0" aralvsis. In*he  as per Mahalzarobis (1938) and clusiering of
present study 76 chickpea gerofypes were  greups was done by Tocher method (Hao,
studied for their diversity 1852).

TABLE 1
Cluster group of zeveily six genotypes on the basis of D2 - statistics.
2N Nuimiber
€ lester af Genoiypes Sourcelorigin
RENGIWes

J

|

= er—— — = ==

Y
A

i 33 BONG 154, Maharastira
'OV 89230, B120002-23, 8IH0NE-3. [CRISAT

O 2862, 10T 6384, 10O 8397,
IOCL 88213, ICCV 88108

RSG (80, RS 47 Rajwsthan
DPC (K 14 u.p

* 47 !iwr}mm
152 &, JCP Tk, JOCP 29, ICP 3N, Uil
IO 48, JCP 46, IOV 49, JCF 30,

(hafTe, 1. Yellow, Gosdhars,
Ghelod, JCP 13, JCP 192, [CP 233
Kharad, mhedbrahuma, 1.5 48,
k Byhact, SPS 136/129, ICP 5
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o8

{ 7 {.

F ol

] 20 WG 25, DGM 713 R insifian
0y 268, AG A6 Delh
100V BBLID, ICOC 32, ICTT £ 16" 51254 ICRISAT
KiG 24, KPG 1603, K 1734, Uy,
PPC 1K) 10, BPG (K) 12 mBaC (K) 15
thule & & Mahmmashies
HE &8-232 Haryanx R
LS 50 Furzh *
ICP 4, JOR U ICr 2 Chajazal

{4 # ARG 45 Rejacifian
¢ 55, JCF 85, 3 21, iCV o8 Clujiret

10071035
it 22618
K 1122

ICP G\, T

WL 82028
LS 25

Vi % K8
L 144

ATV 8001
Vil | BONG 34519
x X i L5 9544

Funla

U‘@. [

57
Y S2487, ¢ 1086

WCRISAT I
M.P
UFP

]

[CRISAT k
RISAT
Gragarat z
i P

Pumiah

U

ICRISAT
Maarashisa

(CRISAT

Gisjment )

Significant varielion was nefed among
genoiypes for aif te cheracters. Cn the basls
of O° analvsis 76 genolyoes were groupsd 1
10 clusters {Tabie *). The clusler | was fre
largest comprising 3% genotypes of differsnt
oiigin. Cluster 1l possessed 20 gerchyses
whereas !l and IV sccommodated B and %
genctypes, respectvely. The clusiers v W
and VIl had 2 genclyses sack, whis e
remairing clesters wa‘rg of single genatype. [t
was noted that the genviyvpes of same staln,
scattered into different clusars and of diferent
states inte same clusler. Trus the grauping

natiern of the varigliss was spread acCross
the> gacaraphicel boundaries.

The inter end intra-cluster distance (Fig.1.
Tabis 2¢ revesled ‘e’ the “srmer was higher
i magnituds San jaler. The lowest i
cluster cistance wes n cluster V (D =38
and 10 Fghest I custer 1! /D = 15 898
high inba-cluster dislance
wider genslic diversly amang its genotypes.

f

The maximum ‘ner-cluster @istaéce (D)

was oosarvad Dedwesr ciuster V and IX

L ——
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Fig. L.: Inter cluster distance (1) values) between different clusters in chickpea.

(60.50) followed by cluster Vil and X (60.49)
while the closest proximity was noticed
between cluster | and VIl (18.52). The
genetically diverse genotypes of cluster V
(LS 25 and iCCL 820128), IX (ICCC 9944},
Vil (PDG 85-11 and ICCV 90301) and ){
(Punia) could well be used in hybridization
programme of chickpea for creating variability.

The cluster means of 10 clusters
(Table 3) denoted high range in values. The
cluster V was good for early flowering (44.0).
number of pods per plant (66.53). number
of pods per primary branch (18.23), 100 seed
weight (20.15) and harvest index (53.86).
The cluster VIl had the highest mean
values for seed yield (18.07) and plant
height (52.93). While cluster IV was
superior for number of seeds per pod (1.61)
and cluster VI for branches per plant (4.93).

$

Hence genotypes of above cluster be
utilised for the development of respective

characters.

A considerable variation for characters
among single and multi genotypic clusters
was observed. However, the differences
were conspicuous for 100 seed weight, seed
yield per plant, number of pods per
primary branch and days to flowering and to
some extent for number, of pods per plant
that have contributed largely to the total
diversity. Dumbre and Desmukh  (1984).
Samal et al, -(1989), and Mishra and Rao
(1990) have also reported significant
contribution of these attributes towards total
diversity in chickpea. '

(Received on 17th May, 1994)
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K . 2 LIRS ¢ Ay X X 4 A9 L0

(; 35 191 4670 Q1583 4.13 39.51 5558 1.14 13.51 1218 49.56

of pods!  aof sexds/  of pods eed  index

n 0 14.64 53.18  132.00 4,56 46.44 57.14 16 12.63 2255 4734
4] 8 12,00 48.92 129.63 4.06 4216 S8.43 t.37 14.47 15.37 50.05
v 4 11.37 53.87 120.08 3.82 40.77 58,67 {,61 15.37 14.84 49.85
17.18 4400 13200 3.67 46.58 86.53 1.0z 18.23 29.15  53.86
vi 2 13.87 7150 13733 4.93 4B.57 43.42 1.08 9.86 2605 4449
18.07 7250 13583 4.90 52.92 59.70 42 12,29 23.22 5190

5
3

vig 1 14.13 49.67 f0833 353 A6.93 3.7 L.02 13.60 26.50 41.54
9.20 70.67 136.67 380 'dD.80 42.00 1.53 11.13 13.83 45.51

2

X i 7.73 A5.00 110.00 440 37.73 38,74 1.32 8.82 12.87 45.87

Mean 13.00 $5.58 126.77 4,22 4a.17 53.84 1.27 12.99 20.20 - 48.20
S.Em, 2 1.08 3.82 370 0.i3 1.58 2.34 0.67 .91 2
\ CV. % 24,90 20.61 875 10.81 1072 15.8: 16,72 2104 29.89 wy
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Inheritance Studies in Bitter
Gourd (Momordica charantia L.)*

D. V. Barot and S. C. P. Sachan**

Agricultural Experimental Station, Gujarat Agricultural
University, Paria, Dist. Valsad-396 145

Bittergourd, a cucurbitaceous vegetable,
is very popular in market as well as in kitchen
garden and grown widely during all the three
seasons, provided, the mild cald winter is
available. No considerable  work on
inheritance study in bittergourd in Gujarat
State has been reported fill now. Hence, the
present investigation was undertaken to
study an inheritance of some qualitative
characters in bittergourd.

The field trial was conducted at Regional
Horticultural Farm, N. M. College of
Agriculture, G.A.U., Navsari during mensoon
1989, wusing six parents viz., M5 M;,
Coimbatore Long, Bittergourd Long Green,
Arka Harit and M; (M;, Mg M, are
maintenance lines received from GA.U,;
Anand) which were crossed in one way
diallel fashion and sown in Randomised
Block Design with three replications. The
qualitative characters, such as shape of
fruits, colour of fruit and the suriace of fruit
of parents were observed and mode of

inheritance of these characters into their
offsprings were studied based on phenotypic ,
observations. !

f

Fruit shape {

The parent M,y was medium long, Mg !
was oblong, Coimbatore Long was long and
thin, Bittergourd long Green was oblong, Arka .
Harit was small and spindle shape and M, was !
small and slightly oblong. The mode of’
inheritance from parents to offsprings was * O-
observed and revealed that the long shape ' ¢
was completely dominant over medium long. cq.
and oblong fruits, medium long was,; he
completely dominant over oblong shape .of; ©d
fruit. Oblong shape was partially dominant. ,,
over spindle shape. Similar results were also™ i
reported by Capinpin (1971) in bottle gourd,’
Sachan and Nath (1972) and Brar and
Nandpuri {1974} in watermelon. )

¥

Fruit colour . e

Dark green, green and whitish green, !y
three colours had been observed in parents.
Inheritance study showed that dark green
colour of fruit was fully dominant ovel
green and whitish green. Same way, greer
colour was completely dominant over whitist
green colour of fuit. These results are ir
accordance with those of Nath and Dutte

(1970) in long and snap melon, Srivastava anc

*Part of M. Sc. {Agri) thesis submitted by the senior author to the GAU., Sardar Krushinagar.
“Prasent address : Professor of Horticulture, Coliege of Agricuttws, G AL, Sardar Krushinagar
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Nath (1872} in bittergourd, Sechar ard Nath
(1872} in watermelon and Tyagi {1876}, Palel
(1989} in bo'tlegourd,

F?mg.. and Smootr, only wo kinds of
urfaces were cbesrved in os
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Nutritive Value of Bana,na
Root Bulbs - An Unconventional
Feed for Cattle

P. M. Talpada, R. S. Gupta, G. R. Patel and
M. C. Desai

Animal Nutrition Department, Gujarat Agricultural
University, Anand Campus, Anand-388 110

India possesses a huge bovine
" population to the tune of about 262 millions
(Anon. 1989-90). It is difficult to maintain
such a huge population only on available
conventional feeds in view of 36 to 44%
shortage of feeds and fodders (Acharya,
1986). This situation gets further aggravated
during  droughts. During - scarcity the
migratory cattie owners feed to their cattle
and buffaloes banana crop residues including
root bulbs. As no data are available for
nutritive value of banana root bulbs, this study

undertaken.

The banana root bulbs were procured in

" bulk from University Farm, These bulbs were
| washed with water to remove mud. After
removing the outer covering the bulbs were
sliced chaffed in to small pieces and were
offered to four adult cross bred {Jersey x
Kankrej — F4) bullocks. Daily 60 kg of banana
root bulbs were offered to each bullock under
preliminary period of 14 days. A metabolism

tial was conducted following conventional .

method and the collection period was of 7
days. The samples of feed material offered,
leftovers, feces and urine were collected and
analysed (AOAC, 1975) for different
constituents.

The banana root bulbs contained 83%

‘moisture. The bullocks consumed on an

215

_{ Duration of the

average 41.25 = 2.66 kg fresh banana
root bulbs per day. This worked out to an
average dry matter consumption of 5.06 =
0.15 kg per day, 1.02 = 0.04 kg/100 ksg
body weight and 48.27 = 1.70 g/kg W. %7,
Because of high moisture content bullocks
could
dry matter.

TABLE 1

Experimental detalls of banana root
bulbs feeding experiment.

{

Preliminary period 14 N\

experiment (days) Collection period 7

Breed of animals }X K- F, bullocks

Av. budy weight 4945+ 8.21
of animals

Number of animals 4

Dry matier intake 506 0.15
(kg/day/animal)

Dry matier intake 1022 0.4

ngfltl() kg body weight)

not consume required quantity of -
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TABLE 2

GAU RES, ¢, 1885. 21 (1)

Proximete composliion, digesifbliiity and nutriive value of banana root bulbs.

(14 1™

¢ onstiwenty Creximaie composition

Y Lroppg, 1 (S
eyl iy COE _’"J.' :'-Q.e'ac.t

[ Crude protein

Wt

059
Hiher extract 244
Crude fAibre 4.06
Nitmgen free exinict 7679
Ohrganic matier J2.88
Astt 7.02
Silics G286
Frosphoras .28
Calciup .20

4892 = 4.17

R7.00 = | 16
79.03 =«

i = 305

MT 4.69

TDN 70.90

—— e

TABLE 3

Average balances {(g/cay/znimal) of ritroger, phosprorus and calcium of bullocks fed

banana oot bulbs.

[ f--’&-.—*ﬁ:mﬁ:ﬁ i *- gen o -,“ aleium _J
ﬁﬁ!;a.ii intake BL20 = 179 LR = GUg D66 = (14! }
Voided in feces 3%.52 & 268 289 £ 202 11.600 £ 2.23
Voided ir; urine B8 £ 5N (20 £ D48 143 £ D23
Tot! voided 6,33 & 342 139 = 2,15 2,03 = 2.35
Balnce v447 = 130 « 154 £ 173 -3.37 2 2.10 )

The banana root bulbs were found to
contain .59, 2.44, 4.08, 7679, 712, 0.28,
0.28 and 0.20% crude profsin, ether extract,
criude fibre, nitregen free oxtract,, ash, sifca.
phosphioris and calcium, respectively con dry
malter basis. The simiar daia for chemlcal
composition were also raporied by Sen st a),

(1978).

The digestibiiity ccefficients (%) on @
aversge were found o be 48.92, 87.0)
18,26, 79,03, 7400 and 71.25 for crud
crafien, ether extract, crude fibre, nitroge
free extract organic mafter and dry matts
respectively. The DCF and TDN values
Canana root pulos were found ‘o be 4.8
and 70.20% on dry matter basls, respactive);
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te balance of n'rogen and phesphorus
yas positive while that of caiclim was
egative. The bullocks retained: 8.00% of
itroger and 10.83% of phosghorus from thelr
espactive total Intakes of nitcgen ang
hosphorus.
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Thus it is seen inat banana root buibs
can be used as a cattle feed espacially during
scarcity and that it shou'd be supplemented
with suitable source of dry matler. protsin and
calcium.

(Recaived on 28th July, 1894)

ADAC (1975}, Official Methods of Analysis, Y 2th edn.
Association of Official Analytical Chemists,
Washington, DC USA.

Sen, K. C; Ray, S.N,; end Ranjlan, S, K. (1978). Nutritive
values of Indian Cattle Feeds and the Féeding
of Animals. Indizn Councii of Agriculhwral
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KAPADDIA ET Ai, ; PREPERENCE DF LEAF - MINER TC INDIAN BEANS

16. N)P:U'i'!. ¢ Deshival

01,04 (256)

275 133

3.6 (1000

452 (2033)
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[? 2 4 5 :

(8* DT 153 (500) W26 133 206 43 284 17.66) A
9. IDL-18 158 {2.26) L0 (086) 23 53y 270 (7.90)
104Dk 52 152 213 247 (S56) 250 (63 43 {1.06)
T2 A2 LT 3A8 (368 293 (5.66) 348 (11.86)
12.No. 7010 103 0m) 276 (7000 316 (1640 304 {.366)
13.M-5802 142 (166) 427 (0800) 233 (500 400 (15.46)
14.000.73 Qs (a3 R0 360 (13.00) 348 (11.66)
I3 Vipuy 0696 (053) LIR(13%) 258 (566) 225 (L 166)

F/.NyoneKalabij . 284 (7.4} 386 (300 &8 (433) 305 (.00}
U8, Papad: Rari 081 (040) L RS {3.00) 784 (3.66) 307 (300)
|-19. Edar Papac 015 (0.00) 463 (2000) 23! (533 290 (8.005)
| 20-1C-22006 130 (.40 42 (1LEE 208 [4AY) 239 (534
21.3C-18167-1 264 (8.1 388 (1pam 708 (433 258 [6.33)
22.1C- 16862 212 (673 3% (1583 185 (356} $83 (15009
23, Inbred, 24 ize LET (.20 320 {100 159 [A00) 178 (300
24 Intwed, 30 iine L38 (1.93) 327 {1543 L9 (400 231 (5.00)
S. En. & (.24 032 a2 e
\C 0. (P =0.05) 0.48 050 .34 063

* Vx4 8.5 trunsfermed wwives,
Figures in paventheses aze o ginal valuss,

- area on each lesf were courtod Lador the
microscope. The data or'ained ars pUeserted
in Table 1

Mo mines were reccrded in Edar Papad.
Minimum number of mires {,98-0.80) wers
fecerded in oDi-73, Paped: Rani, Vim,
No. 7022, JOL-77. Nylone Desival and
dDL-79.  Maximum mines were chssvar
Nylone Kalehi] (7.48), ic-18167% 673,
JDL-71 (8.00), JDL-85 [(5.88) and JDi-17
{5.33). Feeding punclures were absent r
‘No. 7022, and least number of punciures

were recorded in JO-18 {0.66), followed by
LOL7 {133 and Vipur {1.53). Highest
‘eading purctires were chserved In  Edar
Pagadi (2° 10}, fotowed by JDL-A7 (20.7),
Edar Papadi, Papadi Rari, Virpur, No, 7022,
JOL-7TT, Nylore Ceshival, Ne. 7010, and
JOL-73 resisted damage, while, Nykne
Kelap!, 'C-16167-1, JDI-88, JDL-71 and
wol-'7T were suscepfbis.  No. 7022,
JOL-T8 JELT and Vimur were resistant to
feeding of female Yies, while Edar Papadi
and JOL-'7 were stuscsptivle.
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Correlations between leaf moner
damage and plant characters

Data in Table 1 indicated that mines and
feeding punctures were positively correlated
(0.2184). Mines density was " associated
negatively with stomata (0.6210) and trichome
density (0.0495). Mines density was strongly
related with stomata. This meant that mines
density increased with an increase in stomata
density. Feeding punctures were associated
negatively wnh stomata density (0.3468),
indicating fhst feeding punctures decreased
with an increase in stomata density. Trichome
density possibly did not interfere in feeding
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of host selection mechanisms by the leal-miner,
Lirtomyza trifolii, Insect Sci. and its appli., 4(4)
1 337- 341.
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activity. Varieties having hooked trichomes
had less feeding punctures. This observation
was in confirmity with that of Quiring et a
(1992).

This study concluded that in Indian bean
Edar Papadi, JDL-73, Papadi Rani, Virpu
No. 7022 and Nylone Deshival were resistan|
to leaf miner. Higher number of stomat
were found related to resistance to thi
pest. Therefore, stomata density may be
considered as a major trail to relief fy
resistance to L. trifolii in Indian bean.

(Received on 3rd April, 19%)

Quiring, D. T, P. R. Timmins and S. ). Park. 1992. Effed
of variations in hooked trichome densities of
Phaseolus vulgaris on longevily of Liriomy
trifolii (Diptera : Agromyzidae) aduits. Envimn.
Entomol. 21 (6) : 1357- 1361.
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Diallel Analysis Over Environments
in Okra

Submitted to Gujarat Agricultural University

Major Guide
P. 8. Vashi

St denr
V. K. Poshiya

Department of Agricultural Botany, N. M. College of
Agriculture, Gujarat Agricuitural University, Navsar Campus, Navsari

In the present investigation information on the mag-
nitude of heterosis, combining abilty and stability
parameters were obtained for frutt yield and its com-
ponents following diallel analysis invoiving nine elite lines
of okra which were tested at Navsari and Junagadh during
kharif, 1990 and at Navsari during Summer, 1991, Ten
characters studied were days to flowering, nddes/plant, in-
ternodal length, plant height, branches/plant, fruit length,
fruit girth, fruits/plant, fruit yield/plant and YVM virus dis-
ease incidence.

The analysis of variance for parents and their
hybrids for different characters revealed significant
differences among the genotypes, environments and
genotype x environment interactions for all the characters,
indicating existance of considerable variability in the
material studied and between the environments tested.
Genotype x environment interactions which were sig-
nificant for all the characters revealed differential response
of the genotype to varying environments. This suggested
the importance of testing material over a range of
environments.
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Highly significant positive heterobeltiosis and stan
ard heterosis for yield and highly significant desirab
heterosis for its components in the crosses involving elif
lines as parents pointed out that there is a greater scogf
of exploiting heterosis commercially and also possibility {

isolating desirable segregants. !

’
13

Combining  abilty analysis indicated th
preponderance of additive and additive x additive type ¢
gene action for all the traits. However, non-additive type «.
gene action was also important in the inheritance of all the
characters studied. ¢

.8
1t,
nt

- d.

Analysis of variance for stability parametef

showed that environment component was substantialf .

larger than genotype and g x e interaction component fc
all the characters. However, g x e interaction componer
was of considerable magnitude for plant height and yiel’
per plant. The analysis further revealed that the com
ponent of g x e (linear) had important contribution for a
the nine characters indicating significant difference
among the genotypes for their regression on environmer
tal indices. Pooled deviation (non-linear componen
variances were, however, significant for all the character
suggesting importance of both linear and non-linear conr
ponents. None of the parents was found with high mea
and average stability for yield. Hybrids Parbhani Kranti
Line No. 51, Pusa Sawani x Ankur, Gujarat Bhindi-1
Ankur, Gujarat Bhindi-1 x Line No. 51 and Punjab Padmir
x White Velvet exhibited high mean along with by valu
near unity which lead to the interpretation of the greate
production and stability of hybrids.

(Received on 215t Sept. 1994
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;Bﬁoxmami@, Population Dymamies zmd
Imtegrated Menagemont of Wealybug,
Cﬁ"f‘"cd;pf.ym e nsoliic (Green)

on Figecnoesn

Submitied b Gularet Agricuture] Untversby
Stnidie | Maisr Cuids
7. K. Bored ./ Bhalani

Diepariment of Agricwiwrsl Spion oy,
College of Agriculture, GAL, Junagad®

_ Saceidohystrix insolita {Green) was found fo tsed
gmonpea, brinjal and night queen plams. Dstalls of

= biummi% on pigeonpes host are dscussed v Yo
satation,

Activity of C. insolita on pigsenpes, £ur ng the crex

ason showed two peaks, &t 35% ts 385 (Eaptembar)
o 47%h fo 48th (Decomber) staiderd wasks, Pigecnpea

genotypes viz. ICPL 2, Sehore 127, GAUT 88-10, ICPL
&7, md‘f B73, 7 21 and ICPH & were found o bs je=e

seoplibls agsinst this pest, Three pradators, eight
pmasi*cica and fvee arlomogenous fungl were found to
shacx the pest population n nature.

Field applssiion of eriomogencus  fungl,
Cladospariim dedos paripides geve above Gf per cemt
rearteity of C insalfa,

Wunalphos 0.05%, tazophos 0.04% and
muncerctopras 0.04% ware ‘ound most otfective against
fhis pest and gave Highs net income of Hs. 12759/. 1o
13875} par lsctars.

The maxizum RPT veive was recorded in i
Cersidering the relative ‘axicy vaivs, the avinalphos was
more nx's,

Hrceived on 28 Dev., 1994)
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Genetic Studies of O:] and Other
Cheracters in. Maize (Zea moys L.

Subnhiad bn Bujare Agieuttoal Untwered

Name of Stadent Major Gaife
Dweikar K. Patel A Sarghit

Depactment of Plan) Bimediag, B, A Dslingrol
Agriculiurs, Gulars) AgricyTtors] Upfyenety,
Asand Comzis, Anand-398 110

Shiy four divatss melze genotypes were Jiown
RBD to svaluats 13 characlers %oy gonedic verasity, shar
acter gssaciation, phenciypic stabity and o) guaiy undsy
four environmerts. & ganerdl, Genetypes viz. Vi som-
posite, Sona x Suwan 2 W Hin- 128 and Dk 121 weis
sunerior for qiair. yiek whareas, ‘owe 2 Early Mgh o
Sana x Suwan 2 W and Emly DVR campeslie 2 showad
highest kenal of coment Gialn visld anc kemes ol

contemt showad nigh GCV alongwith high GA i all er
wiTenmants.,

Grain yise showed sigiifcant positive cosreiaie:
win cays to flewering, tiart height. number of lsaves a
ex’ iangth bui negative comrelation with smibryo weight
kerna! ol comtent and smbve oil corent. Kerrel oll con
tamt sxhibited posive correlation with embrye weigh
smayo ol content, kamel depth and Yamesl length s
nagaive cendation with kerse! thickyess,

Jirsar and roniinear compenerts of G X E inlerac
tians were foind resporsible for the differences fn th
stabliy of the ganciynes. Superioity of ditferent genotpe
far mportant characters under different farming (poo
rusrags ang betled) conditions s dscussed. The fally aci
arasls of of indicated edeminance of linoleic ac
folizwed by caic zeid i the selected genatyges.

(Beceivad o | 1eh July, 1596



