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Physiological Components of Wheat as Influenced by 3
Seed Treatments During Storage '

B. M. Patel, B, A. Patel* and P, D, Vekaria
C. P. College of Agriculture, Gujarat Agricuitural Universtty, Sardar Krushinagar (B. K.) ‘ i

ABSTRACT

Seed of four wheat genotypes (Sonalika, Lok-l, Kalyan Sona and GW 496) treated with
carbendazim, thiram, methyl parathion and castor oil alongwith a control were stored in polythene bags
and evaluated for physical characters (seed index and seed density) and physiological characters (seed
moisture and imbibitional rate). Seed moisture fluctuated and foilowed the pattern of fluctuations of
atmospheric RH. A change in seed index followed the pattern of change in seed moisture. Imbibitional
rate increased with decrease in seed moisture and seed index. Variety GW 496 recorded lower seed
moisture and higher seed index throughout the storage while variety Lok-1 recorded higher inbibitional
rate. Seed treatment with thiram was found beneficial as it recorded lower seed moisture and higher
seed density as well as imbibitional rate throughout the storage.

INTRODUCTION

A seed is most “important mput in

- modern agriculture. The crop yields basncally
' -depend on quality of seed, The safety of seed
"+ _in storage is greatly dependent on the level of
the moisture content which is closely related to

the surrounding relative humidity (Singh, 1986).
Cereal seeds loose their viability in a short
period if they are stored under improper
storage conditions. Under Indian conditions,
ideal storage godowns are scarce. So emphasis
on alternatives such as seed protectants and
seed packaging devices become more
suitable and economic substitutes. Seed treat-
ment offers protection . during storage,
maintains the viability of seeds and in certain
cases enhances it. However, information on

(Received on 27th March, 1996)

changes in treated wheat seeds stored under

. ambient conditions is scarce. Hence, this ex- -

periment was conducted with different wheat |
varieties and seed treatments under ambient
conditions aof Sardar Krushinagar.

MATERIALS AND METHODS

Seeds of four wheat varieties viz,
Sonalika, Lok-1, Kalyan Sona and GW 496
were cleaned with the help of seed blower and
sun dried to adjust the moisture to 10 per cent,
Five kg seed of each variety was treated with
carbendazim (50%) and thiram (75% WDP) *
each @ 2 g/kg seed, methyl parathion (2% .
dust) and castor oil each @10 g/kg seed and a !
control (no seed treatment). Seeds were stored
in_polythene bags from May, 1992 in the

|

*Present address : Assoclate Director of Research (Retired), Dantiwada Zone, GAU, Sardar Krushinagar, J
. 4 4 - g
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ns Tor & period of 12 months, Seads were supply of moisture o seeds, These pelr!
ralisted for biysicai (index and densty) and  dishes were placed in incubator for 14 hours &t
ysiolagical (molsture content and imbibitional 95 » 1°C. Seads were removed from the
ke} companents at monthly intervals, Seed dishes, blotted and then weight and volume
OISWIS ‘was determined by ol &ir oven g recorded, The Imbibitional rate was deter-
ethad on wet WETQM basis, For seed index. . - minad by the following formu'a (Singh, 1988), :‘.
)0_seeds were counted and wel ighed on 2
BW balance, Seed density was medsured  {mbibitional rate (o6 ¢~ ) = Vi, — V. )
r'.‘.l.i'l_;._erﬁis;p@amtnan“ methad as below : W; A_WJ 2 ol ;
3@& denshy {gom™) = Weight of seed (g} A

: Volume of seed {ce] - where, 'V, = initial volume of seeds B

: V. = volume of imbibed seeds

" Far imbibitional rate, seeds {used for Wy = initial weight of seeds

éx an& dens:i‘y; were' placsd on - three W, = welght of imbibed seeds
Seed moistire Seed Seed denstly . dmbibitional . }
M (% index (g} fg em'T) rate {e¢ g.7) ¥
— . b
Storage Period (8) (i months) )
'..ﬂﬁ‘- i o 10.18 4,09 1.353 0.809

11.07 4.95 1.343 0,762 A |
S o :
iy |'v1 9;':,?5-; 487 L340 &7&7 ol
nhn - S . . 1.336 0,801
SN 079 ggi07 4,02 '™ 1.331" 0.814
I iy 11)’.")' 1y b“ﬁ H*} i, o & be n
T8 hsetngngs 499, 1.33] 0821
gL Ais nm U L000,004 0.001

1.8682 0.819

0.799

0.788

o773 oy
0,784 o B
10,752 |

1.870
1.378
1.368
1,388
1,348

8,82

(26 g‘om |
_ ) ') L. .
LBl '-n'-" i
S v-b--
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PATEL ET AL. : PHYSIOLOGICAL COMPONENTS OF WHEAT 3
[ i 2. 3 y 5 J
(Vnrleties W) )
Sonalika 10.80 5.07 1.262 0.803
Lok-1 10.78 5.12 1.190 0.808
Kalyan Sona 10.71 4.91 1.559 0.787
GW 496 10.67 5.00 1.396 - 10.765
S.Em. t 0.008 0.007 0.004 0.001
C.D. (P=0.05) 0.023 0,019 0.012 0.002
Seed Treatments (T)
Carbendazim 10.68 5.01 1.372 0.811
Thiram 10.64 5,01 1.372 0.817
Methyl Parathion 10.74 5.03 1.362 0.780
Castor oil 10.82 5.04 1.328 0.766
Control 10.82 5.04 1.319 0.7E"»0
S.Em. # 0.018 0.017 0.004 0.001
C. D. (P=0.05) 0.051 NS 0.012 0.002
Interaction (V x T)
S. l:?mj + 0.019 — 0.005 0.002
¢.D. (P=0.05)  0.052 NS 0014 0.006 J
RESULTS AND DISCUSSION observed after twelve months of storage (April)

Seed moisture and seed index (Table 1)
fluctuated and followed the pattern of fluctua-
tions of atmospheric relative humidity. Highest
seed moisture (11.72%) was observed when
the seed was tested at the end of September
(5 months). The seed stored under ambient
conditions passed through high atmospheric
relative humidity (RH) of whole monsoon and
attained the equillibrium atmospheric moisture.
Similarly, lowest seed moisture (9.73%) was

possibly due to low RH (Fig. 1). Similar trend
with respect to seed moisture was reported in
triticale and wheat by Agrawal (1978) and in
sorghum by Singh (1986). Seed index was
highest after six months of storage. The imbibi-
tional rate was lowest (0.752 cc g"') after
seven months of storage and increased with
decrease in seed moisture and seed index
during storage. It was highest after twelve
months of storage. Seed density also in-
creased with increase in seed moisture and
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Seed moisture, density and imbibitional
rate were influenced significantly by seed
treatments. Thiram treated seeds recorded the
lowsest (10.64%) seed moisture whereas, the
highest (10.82%) was recorded in untreated as
well as castor oil treated seeds. The beneficial
effect of thiram in maintaining lower seed

moisture may be attributed to the seperation of -

seeds from the atmospheric condition by
forming relatively impermeable barrier by this
fungicide (Vyas and Nene, 1975). Similarly,
higher seed density 91 372 g cm™) and
imbibitional rate (0.817 cc g~') were recorded
by thiram treated seeds. Beneficial effect of
thiram have been reported by
Dakshinamoorthy and Sivaprakasam (1988).

The interaction (Table 2) tevealed that
variety x seed treatment interaction was
significant for seed moisture, density and im-
bibitional rate. Irrespective of varieties, seed
treatment with thiram proved its superiority by
recording lower seed moisture and higher
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inbibitional rate throughout the storage, but
was at par with carbendazim treatment. Variety
GW 496 recorded the lowest seed moisture, but
it was at par with Kalyan Sona, Variety Lok-1
recorded highest imbibitional rate, but was at
par with Sonalika variety., Singificantly lower
(10.62%) seed moisture was recorded by
GW 496 when freated with thiram. This
combination was at par with that recorded by
the seeds of all the varieties treated with thiram
indicating superiority of thiram in maintaining
lower seed moisture, Irrespective of treatments,
variety Kalyan Sona recorded significantly
higher seed density. Whereas, thiram recorded
higher density which was at par with carben-
dazim treatment. The seeds of Kalyan Sona
variety treated with thiram treatment recorded
significantly higher (1.589 gcm ~3) seed density
but it was at par with that recorded by the seeds
of same variety treated with carbendazim. In
the case of imbibitional rate, the seeds of Lok-1
variety treated with thiram recorded significantly
higher (0.849 cc g™') value.

Parkhe, B. D., A. R. Singh,, S. B. Choulwar & S. T.

Borikar (1987). Quality of seed as influenced
by genotypes and development, stages in
sorghum. Seed Res. 15 (2) : 122-127.

Singh, A. R. (1986). Physico-physiological components
of sorghum as influenced by seed size durting

storage. J. Maharashtra Agric.. Umv 11 (2) ©

153-156.

Vyas, §. C, & Y. L. Nene of (1975). Influence of
moisturc on the persistance of thiram on
sorghum during storage. JNKVV Res, J, 9
(1 & 2): 5051,



GAU Res. J. 1997. 22 (2) : 7.12

Genetic Architecturfa of Heading and Maturity in Bread Wheat
Under Eatly and Timely Sown Conditions

K. B. Kathiria*, L. D. Parmar and V. K. Poshiya

Department of Agricultural Botany, College of Agricutture, Gujarat Agricuftural University, Junagadh-362 001

ABSTRACT

|

A set of six generatoins, viz. P, Py, F}, Fy, BC, and BC, derived from the crosses KH Sel-1 x Raj :
3077, Kh Sel-1 x Raj 1972, Raj 1777 x GW 496, H.J-72-4-15-2-1 x WH 147 and Raj 1771 x .ok 1 of bread wheat '
was used to estimate gene effects for days tc heading and maturity under early and timely sown
conditions. Both additive as well as nou-additive gene effects were involved in the inhcritance of the
iralis with preponderance of additive gene &ffccts under early as well as timely sown conditions.
Biparental mating approach would be ussfui for enhancing genetic variability and creation of

transgressive segregates.

INTRODUCTION

In Saurashtra region of Gujarat, wheat is
generally grown in early (first week of Novem-
ber) as well as timely sown (mid of November)
conditions. In this area, short duration
_genotypes can be adjusted easily in double
cropping and they are also suitable for condi-
"~ tions of short winter and low irrigation water
availability, Early heading and maturity are in-
dices of general efficiency of a genotype in
terms of maximum returns per unit time. Infor-
mation on the genetic systems controlling
duration would be useful in devising suitable
breeding procedures for developing early
genotypes, Since information on the genetic
architecture of time of heading and maturity Is
extremely limited, therefore, the present study
has been undertaken,

(Received on 4th Aug., 1995)

MATERIALS AND METHODS

The experimental material comprised of
parents, F;, F,, BC, and BC, generations of
five crosses, viz. Kh Sel-1 x Raj 3077, KH
Sel-1 x Raj 1972, Raj 1777 x GW 496,
HJ-72-4-15-2-1 X WH 147 and Raj 1771 x
Lok 1. The trial was laid out in compact family |
block design with three replications at College |
Farm, Gujarat Agricuitural  University,
Junagadh under early (1st Nov., 1993) and
timely {15th Nov., 1993) sown conditions
during rabi, 1993-94. Parents and F,S in single
row, BC;S and BC,S in two rows and F,S in
four rows of 1.5 m length were sown in each '
replication, Spacing was kept at 25 cm |
between rows and § cm between plants within |
the rows, Data on five competitive plants from
each plet of parents and FyS, 10 plants from

ﬁﬁﬁféﬂdn#q | Amsacials Research Sciontist (Veg. Bresding), Vegetable Research Statian, GAU, Junagadh,
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each plot of BC{S and BC,S and 20 plants
from each plot of F, were recorded on days to
heading and Mmaturity. Crosses showing
significant variation among generations in
compact family block design were subjected to
generation mean analysis. Epistatic gene
interactions were detected by scaling test of
Hayman and Mather (1955) and joint scaling
test of Cavalli (1952). Gene effects were
estimated as per the Hayman (1958).

RESULTS AND DISCUSSION

The estimates of A, B and C scaling tests
‘and significant x* — values of joint scaling test
revealed inadequacy of additive- dominance
model for days to heading and maturity in all
the five crosses under both the conditions
(Table 1).

. From the analysis of six-parameter model,
it can be inferred that both fixable and non-fix-
able gene effects were significant in most of the
character — cross-environment combinations
(Table 2).

Both additive and dominance gene

_ effects were significant for days to heading in
Kh Sel-1 x Raj 3077, Raj 1777 x GW 496 and

‘Raj 1771 x Lok 1 under both the conditions as

well as in Kh Sel-1 x Raj 1972 and HJ-72-4-15-

, 2-1 x WH 147 under timely sown conditions
. (Table 2). For days to maturity, both the main
“gene effects were also significant in Raj 1777
’K?GW 496 and Raj 1771 x Lok 1 under both
he conditions; in KH Sel-1 x Raj 1992 under
*_' mely sown condition; and in HJ-72-4-15-2-1 x
"WH 147 wunder early sown - condition.
Preponderence of additive and dominance

1@ effects for both traits had been reported
eem (1994). The additive component
‘predominant for days to heading in the

¥ ;!ﬂ' Sel-1 x Raj 1972 under early sown

'k'

1 GENETIC ARCHITECTURE OF HEADING & MATURITY IN BREADWHEAT
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2

condition; and for days to maturity in the cross
Kh Sel-1 x Raj 3077 under both the conditions
and in Kh Sel-1 x Raj 1972 under early sown
condition, The dominance component was
negligible in them. Predominance of additive
gene effects has been reported by Tandon et
al. (1989) for days to heading and Sharma et
al. (1978) for days to maturity. However, the
dominance component was predominant for
days to heading and maturity in the cross HdJ-
72- 4-15-2-1 x WH 147 under early and timely
sown conditions, respectively.

Digenic interactions were significant for
maost of the cases, however, their magnitude
varied depending on the character (s),
parent(s) and environment(s) chosen (Table
2). Presence of epistatic effect for the in-
heritance of days to heading has been
reported by Virk et al. (1989), while Reghuvan-
shi et al. (1988) reported that the inheritance of
days to maturity was controlled due to additive
and non-additive gene actions. Epistasis was
observed more frequently in the crosses where
the parents had greater diversity (Gorsline,
1961), as also observed in this study. Simul-
taneous occurence of significant eastimates of
dominance and epistasis in most cades sug-
gested that both types of gene actions could
be due to the action of same gene (s). '

It is evident from above results that rapid
improvement in these traits under early as well
as timely sown conditions through
conventional breeding ' method may not |
produce quick and desirable results. However, |
maximum gain could be attained by
maintaining  considerable  heterozygosity |
through mating of selected plants in early
segregating generations. Such an approach |
would provide transgressive segregates for
exploitation of further selection.
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Uriverslyy, Junagadh, Tn' & randomized block
d%nﬁr with thres replications. The plot size
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- duration and widely grown
siccessfyl bresding

;-& spacng of 30 em x 10 cm. The recom-

sonslsied of single row of 4.m length *Eﬂi‘!m%i'ﬁg

mended agronomnical praclices and plant
pratection measures were fullowed to ensure a
nermal crop.  Cbservalionsy were recorded
an fiva tra"i«dmy sslecled plants In sach amw
replication; wise for ‘f@g@m characlers VizZy
seed yield per plant (g), days 1o 50% ﬂewer~ i
'ng, deys to maeturity, plert helght {emy,
rumber of branches per plant, number of
Soos p&r plant, number of clusters per plant,
pods per clusier, seeds per pod, pod length
o), 1 &Gwsa&d waight {g) and protein cotent
(%), The maiyan& was carled out by using
Mahalanobls' CF statistics, The grouping of

the genclvpes Into clusters was made as
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RESULTS AND DISCUSSION

Analysis of variance revealed highly sig-
nificant differences among the genotypes for
all the characters studied, indicating existance
of genetic diversity among the populations, Al
the 70 genotypes were grouped into 8 clusters
on the basis of D® values (Table 1). Among
these, cluster | was the largest having 39
genotypes representing Uttar Pradesh, Punjab,
Gujarat, Haryana, Maharashtra, Bihar, Jammu
and Kashmir, West Bengal and Tamil Nadu.
Cluster Il included 14 genotypes from six
states. Cluster lll was represented by 9
genotypes from four states. Cluster IV con-
sisted of 3 genotypes from three states, cluster
V possessed two genotypes consisting one
each from Maharashtra and Uttar Pradesh.
Cluster Vi, Vil and VIIl had only one genotype
originating from Gujarat. Thus, clustering pat-
tern showed that genotypes of different
states were clubbed into one cluster and also
the genotypes of same state were grouped in
different clusters. This indicated that there was
no correspondence between genetic and
geographical diversity. Similar findings were
reported by Parameshwarappa et al. (1993) in
blackgram.

Intra and inter-cluster average D? values
(Table 2) indicated maximum distance be-

_ REFERENCES
Mahalanobis, P. C. (1936). On the generalized distance in
' statistics, Proc. Nat. Inst. Sci. India, 2 : 49-55.

Parameswarappa, S. G.; Patil, S. S.; Salimayh, P. M. and
Parameswarappa, R. C. (1993). Genelic
divergence and character association of
blackgram in different environment. - J.
Maharashtra Agril. Univ., 18 ; 55-57.

tween cluster | and VI (84.85) followed by
cluster | and VIl (83.07) and cluster | and Vill
(76.34). The criterion used for selection of
varieties as parent for hybridization using D2
analysis is the inter-cluster distances. Those
genotypes included in clusters with maximum
inter-cluster distance are obviously genetically
more divergent. Hence, it would be logical to
incorporate genotypes from cluster | and V1, as
parents in hybridization to obtain high heterotic
combinations.

Cluster mean for different characters
(Table 3) showed large differences for various
traits, The cluster VI got desirable rating in

respect of seed yield, days to 50% flowering, '

days to maturity, plant height, pods per plant
and 100-seed weight whereas cluster Vill was
good for earliness and cluster per plant, cluster
VIl for seeds per pod and pod length and
cluster i1, lll and V for pods per cluster, protein
content and branches per plant respectively.
Therefore, inter crossing of such genotypes in- i
volved in these clusters would be useful for :
inducing variability in the respective traits. On
the basis of genetic divergence and mean per- |
formance. The characters viz., plant height,

pods per plant, clusters per plant, pod length .
and 1000-seed weight were found to be the .

main contributing characters for seed yield and

thus are the basic attributes of plant architec- :

ture which need greater attention.

Rao, C. R. (1952). Advanced statistical methods in -
biometrical Research, John Wiley & Sons, New
York.
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MATERIALS AND METHODS

; ﬂmmn L. va.* anppum The exvarimental material of 54 diverse

‘valable.commercially  accessions of chillies was sown in kharif 1992 F

ofiindiacinspite.of its &t the Vegetabls Research Station, au@mt

5@!@ In‘driedifom varietal  Agricultural Universlty, Juragadh, Gujerat Er_t.a, '

ar & much less advanced Randomized Block Des'gn with 3 replicalions.

coffectiois’ exist inimany  The Infer end: intre-tew. spacings were 758

ﬁfr fridfa bt o systematic  and 60 cm, respectively. Each accession Wes ¥

nfly available on exent of - accomodated in & row of 8'm (ength. Regom~

drafts, so hat genstlc  mended agronoim’c and piant protection prags
L be mﬁf&wﬁ sither frrough ., tices wara followsd to raise a good crop. Fi

: if ssmnpatatve mar«tg ffw eazch antw wer&




|

KATARZA T Al 1 GRNETIC VARIABILITY N oAt

Yﬁ&i.E {

Anslysls of W‘i&m for ten pelvgenic iraits of chillies.

CUM 19

and mﬁu& weight (gj/plant. Days to 50 ner
cont flowering and days to maturity were
Wded on plot bas's. Average valios wero
subjected to standard stafistical procadures,

% . meiy‘ analyels of variance (Pan se and Suk-

gme, 1878}, gertotypic and phenotypic cosffi-
of Variation (Burton, 1952) and hertiability
expected .geneﬁis. advance {f&l lardy 1960).

WM”{S AND DESCUSSION

i reveaied thw significant
| diffefences for ali the ter cheracters
gd (Table 1. The range (Table 2} showed

'fngtt smna Index *23 68 tp 13578},
@1 of fruits/plant (5,20 o S0.22) and plant
29'00 5 75.00 om), The present find-
ated with result obtained by

- {1988} and Pandita et ai,,

&r. Charapter Mean sum ;;;r*sef?;wm
ivo: Repiicaticns Genvlypes Error |
it =2 {d.f.253) fe.f. = 106) )
A Bays to 50% fower W 2.75 14.16% 145 &
2. T};ﬁ;}*ﬁﬁ to makurity A8.00 187,20 20,41
s Deys to first frut picking 17.08 325.02% a.08
4. Plantheight (cm] 8.5 648,144 3.66
| &, Number of fruita/plant Z.B0 1455.66° 415 ‘.I %
[+ 8 Number of braniches/ plani 0.07 2 B 0. 14 %
) i M:‘Qgﬁt of frudf fent) 99, 107 0.46
8. Girth of fruit {em) 487 .08 i
. 8. Fruit shape index (%) 805,16 130:7) h
| ;w* sresh frili welght/ plant (g) 4483 4241 . 55 ORQI4 ) ;;
%sgmﬁmmaﬁ T level, Ig"‘

estimates  of  phenotypic  and,
ic vanance components (Table 2) werei
gn for fresh frut weight/plant, number of
lts/plant, frult shape Index, plent height and.

days 1o tirst picking incicating good amount of

genetic varation for ‘seiecting %mcw
genolypes for these charagcters. Smﬁaz

findings were also reported by Pandya (1362},
Padhar {1988) and Sahcou et al, (1985}, |

The present study reveaied - high
genotyplic and phenotypic coefficlent of variag
tion for numer of frulis/plant, length of fruif!
{om), tresh fruit waigﬁ?f“?amf g} and girth of ‘Lﬂ;%*
fem) (Table 2}, The results are akin tothose o
Sardya (1 9&@}, Meshram (1087), Padh
{1881}, The a..ﬁsa! |
ness . of these two paramelers %ur‘-.hag%'
suggested that a maior portion of total varlatior
was accounted fer by the genetic cause anc
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thus, selection based on phenotypic perfor-
mance would be rewarding for improvement in

these ftraits.

The perusal of data (Table 2) further
revealed that the heritability values were of
higher magnitude in eight traits except days to
50 per cent flowering and days to maturity.
Capsicum researchers also obtained high
value of heritability for major fruit yield and
associated traits, like number of fruits/plant
(Ramakumar et al., 1981, Pandita et al., 1991
and Varalakshmi and Hari Babu, 1991), fruit
size (Padhar, 1989), number of branches/plant
(Sahoo et al., 19€9), girth of fruit (Ramakumar
et al, 1981), fruit length and plant height
(Sahoo, et al., 1989 and Varalakshmi and Hari
Babu, 1991) and fruit yield (Pandita et al,
1991). Selection criteria for yield and its
associated components may be useful in
chillies as reflected by very high heritability
values. The highest heritability was recorded
for days to first picking (99.94%) but low GCV
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and PCV values render this character
unsuitable for direct selection for further
improvement.

The expected genetic gain at 5%
selection intensity was highest for number of
fruits/plant (112.85%) followed by fresh fruit
weight/plant (84.61) and length of fruit (82.13).
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(1982) and Pendita et al,. (1991} for fruit
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Results of present study indicate that
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utilized in future capsicum breeding program-
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Estimation of Genetic Parameters of Yield Characters in
Grain Sorghum (Sorghum bicolor (L.) Moench)*

M. S. Desai* and P. T. Shukla
Main Sorghum Research Station, Gujarat Agricultural University, Surat-395 007

ABSTRACT

. Estimates of additive, dommance and epistatic gene effects for eight quantitalive traits, viz,, days
to flowering, flag leaf area, panicle weight, panicle length, number of primary branches, length of
primary branch, yield per plant and grain weight have been obtained in grain sorghum. The mateyia]
studied included the parental lines and the F|, Fy, B| and B, derivatives of the crosses SR 338-1 x IOSR "
89022-3 and SR 405-1 x ICSR 89022- 3. The results revealed that most of the traits are under the contro] of
additive and non-additive genetic components. Preponderance of dominance (h) effect was observed for
flag leaf area, number of primary branches, length of primary branch, grain yield and grain weight. The -
type of gene action appeared to favour the crosses for exploitation of hybrid vigour.

(Received on 17th Oct., 1995)

INTRODUCTION MATERIALS AND METHODS

24 e g Genotypes SR 388-1, ICSR 89022-3and
For the ir ment id tribut-
gnesioprvement,in, yield contiol SR 405-1 were crossed by hand emasculation

ing characters studies on nature of gene _
. . sl and pollination in 1991, Two hybrids SR 388-1
t { - antitati

action governing complex quantitative x ICSR 89022-3 and SR 4051 X IGSR

characters are of great value to the breeder, 89022.3 d ton, matil
Information on the presence of type of analysls. werg prepared for geliges on

epistatic gene effects in the inheritance of
various quantitative characters to improve
the characters is very important for - ln summqw 91-92 the Fy were sa!f
future breeding programme. In the present  F, were prepamﬂ Thg Fh were cmsadd"-
study, an attempt has been made to know the respaﬁtive Py and P, for By and B, gener ation.
nature and magnitude of additive, dominance  The F, F,, B;, B, and parental gemseratifms
and epistatic gene effects for eight vield were grown at the College Farm, College:
characters  under summer and  kharif Agriculture, Junagadh dunng summer (S

“Part of Ph, D. thess submiied by semd
"Present address : Associale Research Sck
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WeE .
repllcattons Parents and F,q "o'° grown i
single-row plots, and B were sown in two-row

in four row plo%s Row length was 5.0 m

plots and F

with spacing %t 34 x 15 cm. Observations on 5 random
d F , 10 pl

plants in parents an 1 plants in I31s and st

and 20 plants In F colacted per replication were
recorded for d_ays to flowering, flag leaf area
(cm2), panicle weight (g), panicle length (cm),
number of primary branches, length of primary
branch (cm), yield per plant (g) and grain
weight  (g) in summer (s) and kharif (k)
seasons.

The gene effects were estimated by 6 -
parameter (Hayman, 1958) and 3 - parameter
models (Jinks and Jones, 1958) following the
weighted least square technique of Cavalli
(1952).

RESULTS AND DISCUSSION

The analysis of - variance revealed
significant generation differences in cross SR
388-1 x ICSR 89022-3 for days to flowering,
panicle weight, grain yield per plant and grain

~ weight under both the seasons, whereas for

flag leaf area, panicle length, number of
primary branches and length of primary branch
significant differences were observed only in
kharif season. In cross SR 405-1 x ICSR
89022-3 significant differences were observed
in both the seasons for panicle weight, panicle
length, number of primary branches, length of
primary branch, grain yield per plant and grain
weight, whereas in kharif significant
differences were observed for days to
flowering and flag leaf area.

Non-significant X°* values for panicle
weight and yield per plant under summer
environment in cross SR 388-1 x ICSR
89022-3, whereas In cross SR 405 x ICSR

=

272 XY
L
89022-3 for number of primary branches in
summer and length of primary branch in kharif
season indicated the adequacy of additive
dominance model. Clear influence of
environments was observed for panicle weight
and yield per plant in cross SR 388-1 x ICSR
89022-3 as the additive dominance model was
adequate for summer season,

For days to flowering in cross SR 405-1
x ICSR 89022-3 additive type of gene action
was observed in summer (Table-2). However
dominance x deminance effect were observed
in cross SR 388-1 x ICSR 89022-3 (Table-1).
For flag leaf area dominance and epistatic
effects in cross SR 388-1 x ICSR 89022-3
were observed whereas, additive and
dominance both the effects were important
for . the inheritance of this character in cross
SR 405-1 x ICSR 89022-3. For the character
panicle weight additive and dominance effects
were important in cross SR 388-1 x ICSR
89022-3 in both the seasons. Only dominance
effect was important for this trait in cross
SR 405-1 x SR 89022-3 in summer season.
For panicle length in cross SR 388-1 x ICSR
89022-3 in kharif additve and dominance
both the effects were important, whereas
both the effects were important in summer
season in cross SR 405-1 x SR 89022-3. In
cross SR 388-1 x ICSR 89022-3 for the trait
number of primary branches in kharif season
both the effects additve and dominance
were important. In cross SR 405-1 x ICSR
89022-3 during summer both the effects were
important, whereas only dominance effect is
important in  kharif season.  Additive
dominance model is adequate for this trait in
summer season (Table-2). For the length of
primary branches in cross SR 388-1 x ICSR
89022-3 both effects were important in
kharif season and also in cross SR 405-1 x
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Screening of Chickpea Genotypes for Salinity Tolerance During =
- Germination and Early Seedling Growth i

K. B. Kathiria, D. R. Nayagapara, M. A. Vaddoria and V. K. Poshiya
Department of Plant Breeding, Gujarat Agricultural University, Junagadh-362 001

ABSTRACT

Fifty-eight genotypes of chickpea were evaluated in laboratory under two simulated environments
created by applying Hoagland solution (EC 1.8 dSm’!) for normal condition and Hoagland solutioy 4
NaCl (Ec 8.0 dSm’l) for salinity condition. The genetic differences were highly significant for al
characters under both conditions. Grouping of genotypes on the basis of reduction in germination anq
seedling growth traits under salinity revealed that the genotypes JCP 27, K 850, AKG 46, DGM 1044, 9cp

125, BDNG 154, ICCC 4, BKG 45, NDG 861, H-89-11-1, EC 5183, JCP 89 and GNG 752 were salinity tolerant
and genotypes RSG 514 was sensitive and perforied poo;ly under salinity condition. -

INTRODUCTION
Early stages of plant growth are most -
critical as later development and crop

production depends on effective germination
and early seedling growth. Thus, it could. be
ideal to study the decrease caused in these
parameters due to salinity in comparison to
normal conditions. Legumes as a group are
very sensitive to salinity and chickpea (Cicer
- arietinum L.) is one of the most sensitive crop
to salinity (Johansen, 1984). However, the

present study was conducted to generate |
informations of the relative tolerance of

different genotypes of chickpea to salinity.
Selection models based on the existance of
variability may be proposed even in a
susceptible crop like chickpea.

v

(Received on 16th April, 192@)

i N

il

MATERIALS AND METHODS

Fifty-eight genotypes of chickpea were
selected for the present study. Genoty
were evaluated at two levels of salinity nar
control (EC 1,8‘dSm_"1) and salinity (EC
dSm™") - created by the addition of 00
NaCl and 3.621 g NaCl to a litre of He
solution, respectively. The composi
Hoagland  solution as suggested |
Johnson et al, (1957) was used.
genotypes were germinated and mail
per the following procedure. e

e ey A ,

The germination sheets were us_
‘germination of the genotypes. The St
which had folds of 2.5 cm to. '
furrows were first sterilized ir
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Combining Ability in Wheat (Triticum aestivum L.)*

H. L. Dhaduk and P. T. Shukla
Depaﬁment of Plant Breeding and Genetics, Gujarat Agricultural pniversity. Junagadh (Gujarat)

ABSTRACT

Studies on combining ability were conducted in wheat using 8 x 8 diallel set in three
environments. Yield and its component characters were studied. The mean squares due to GCA x
environments and SCA x environments were highly significant for all the characters studied in all the
generations. The estimates of GCA x environment variances were generally higher than those of the SCA
x environment Variances. It showed that the additive variance x environment interaction was more as
compared to the non-additive variance x environment interaction. Raj 1777 was good combiner for grain
yield/plant, productive tillers/plant, length of main spike, number of spikelets/spike and number of
grains/spike. The crosses pitic 62/Raj 1777 and Pitic 62/GW 496 exhibited positive sca effects for grain
yleld/plant and other yield attributing characters over generations. Diverse good combiners should be
used for hybridization and the resultant material should be exposed to different environments for

identifying the stable high yielding genotypes.
(Received on 12th March, 1996)

INTRODUCTION MATERIALS AND METHODS

Eight parents namely, K 65, Pitic 62,
Raj 1777, HD 2189, GW 173, GW 496, HI
1077 and Lok 1 were crossed in all possible
combinations  excluding reciprocals to
make a diallel set during 1992-93. A few F;
seeds of each of the crosses were
grown at Wellington, Nilgiris, Tamil Nadu in

It is- being realised that the genetic
potential of present day cultivars of wheat
‘appears to be fast reaching plateau. . Thus
there is need to improve the yield potential
of wheat varieties. Therefore, testing of new
segregants and lines from germplasm for

their usefulness in breeding programme )
would be the first step leading to development  ©ff $8as0n wheat nursery during Summer 1993
for generation advancement. Eight parental

of superior varieties, The success of a

breedisg procedure js determined by the lines, Ahelr 28:Fyy N F2s e
useful gene combinations organised in the
* form of high combining lines isolated from
germplasm. Therefore, information on general
and specific combining ability would be very  Environment 1 : Early sown (1st November,

Rabi 1993-94, under three environments as
follows :

the plant breeders. 1993)

*Part of the Ph.D. thesls submitted by author to Gujarat Agricultural University, Sardar Krushinagar,
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Environment 2 : Timely sown (15th November,

1993)
Environment 3 : Late sown (1st December,
1993)
The experiment was laid out in

randomised complete block design (RBD), with
three replications under each environment,

Each plot of homogeneous (Parents and F15)
and segregating (F ) material was consisted of 25 m

long single and four Tow respectively. The row-to-row and
plant-to-plant distances were kept at 22.5 cm and 5 cm,
respectively. Five competitive plants from parental lines
and F and 20 plants from each F
selectgé for recording observations. Th%scombining ability

were randomly

analysis was carried out according to the procedure
given by Griffing (1956, Moel |, Method 2) which was
turther extended by Singh (1973) for pooled analysis.

RESULTS AND DISCUSSION

Pooled analysis for combining ability for
parents and F{S as well as parents and F,S
was carried out separately. The variances due
to general and specific combining abilities
were significant for all the characters in both
the generations. This indicated that both
additive and non-additive gene effects }:Slaye:d
important role in the inheritance of the
characters. The GCA x environment interaction
was significant for all the characters in F; and
F, except 1000-grain weight in F, generation,
The SCA x environment interaction was
significant for most of the characters in both
the generations except productive tillers/
plant and 1000-grain weight in F,> generation
(Table 1). The mean squares due to GCA x
environment were higher than the SCA x
environment for most of the characters. The
higher value of GCA x environment over SCA
X environment for majority of the cases
suggested that GCA was more susceptible to

GAU RES. J. 1997. 22 (2)

environmental changes. Significant sensitivity
of GCA x environment and SCA x environment
interactions for different traits have also been

reported " earlier by Narula (1987) and

Srivastava (1992).

General Combining Ability Effects
Significant negative GCA  effects

revealed that GW 173, Lok 1, GW 496 and H|
1077 were good general combiners for early
flowering and maturity in both the generations
(Table 2). The parents K 65, HD 2189, Raj
1777 and Pitic 62 were desirable combiners for
{allness, while parents GW 173, Lok 1, GW
496 and HI 1077 were desirable combiners for
dwarfness, Raj 1777 recorded to be good
general combiner for productive tillers/plant in
both the generations. HD 2189 and Pitic 62 in
F; generation and Pitic 62 in F, generation
were identified as good general combiners for
productive tillers/plant. In respect of length of
main spike, number of grains/spike and
number of spikelets/spike, Raj 1777, HD 2189
and Pitic 62 were identified as good general
combiners over both the generations. Lok 1
and K 65 over both the generations were
identified as good general combiners for
1000-grain weight. HD 2189 and Pitic 62 inF;
generation and K 65 in F, generation were
identified as good general combiners for grain
yield/plant. Raj 1777 was good general
combiner for grain yield/plant, which means
that these parents transmitted additive genes
for yield and component characters in their

progeny.

Specific Combining Ability Effects
L . wumbining ability effects (SCA)
prestited in Table 3 revealed that out of
' ok e N TR
crosses only a%-: sses over generati
yield/plant. In the p
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Genetic Analysis of Yield and Yield Components Over
Environments in Pigeonpea

K. K. Dhedhi, P. P. Zaveri® and S, B. 8. Tikka
Main Pulses Research Station, Gujarat Agricultural University, Sardar Krushinagar-385 506

_ ABSTRACT

The combining ability analysis of 50 hybrids based on five genetic male sterile lines and ten short
duration testers over four environments for nine characters in pigeonpea revealed a significant role of
additive and non-additive gene action; the former being predominant for days to maturity, pod length
and seeds/pod, and the later for days to flowering, plant height, branches/plant, pods/plant, seed
yield/plant and 100-seed weight. The parents were classified for their genetic worth in respect of
different characters and prospects for use in hybridization programme. In general, hybrids having high
heterotic estimates for seed yield included both or at least one good combiner parent. The high degree of
heterosis and non-additive gene action observed for seed yield and its contributing traits favouring
hybrid breeding programme when male sterility is available in pigeonpea.

(Received on 8th July, 1996)

INTRODUCTION " MATERIALS AND METHODS

The selection of suitable parents is In the present investigation, five genetic
important in a breeding programme, male sterile lines and ten short duration testers
particularly if the aim is to improve a (Table 2) were crossed in a line x tester
quantitative character such as yield. The per fashion. The 50 hybrids and their 15 parents
se performance of a parent may not were evaluated alongwith Pusa Ageti as
necessarily reveal it to be a good or poor ' standard check in Randomized Block Design
combiner. Therefore, gathering information  with three replications in four environments
on the nature of gene effects and their created by combinations of two spacing (30 X
expression in terms of combining ability is 10 and 45 x 15 cm) in two kharif seasons
necessary. The scope of such studies was (1991 and 1992). The fertile sibs in the male
limited as they were mostly based on one sterile lines were used to represent female
year/locations of testing. Hence, the present lines. Each entry was planted in a single row
study was undertaken to analyse combining plot of 15 plants. The observations weré
ability of parents and hybrids in pigeonpea recorded on five randomly ecte

Vadodtm. '
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nine characters (Table 1). Observations on
days to flowering and maturity were recorded
on plot basis. The combiring abiity analysis
and estimation of variance components were
done as per line x tester mating design
(Kempthorne, 1957). The mean values over
replications over environments for. different
traits were used for estimation of pooled
heterosis.

RESULTS AND DISCUSSION

Analysis of variance for combining ability
over environments (Table 1) revealed that the
mean squares due to females, males and
females x males interaction were significant for
all the traits except plant height in respect of
female x male interaction, indicating
importance of both additive and non-additive
gene effects. The mean squares due to
environments were highly significant for all the
traits, suggesting sufficient diversity among
environments. The mean squares due to
females x environments for days to flowering,
and 100-seed weight, and males x
environments  interactions for days to
flowering, days to maturity and branches/plant
were significant, indicating that general
combining ability (gca) of these parents were
influenced by environments for these
characters. Further, the mean squares due to
females x male x environment interactions
showed that the specific combiing ability (sca)
effects of hybrids for all the characters except
branches/plant were not consistent over
environments (Table 1),

The high ratios { > 1) of gea : sca
variances were recorded for days to maturity,
pod length and seed/pod indicating that these
characters were governed predominantly by
additive component of heritable variance. The
gca : sca variance ratios were less than unity

—y

GUA RES. J. 1997. 22

for days to flowering, branches/pjam
pods/plant, seed yield/plant and 100-89&1
weight suggesting that these traits wey,
governed predominantly by non-addity
components. These results are in agreemep
with Patel (1990) for days to maturity, pog
length and seeds/pod; and Patel et g
(1992) for plant height, branches/pnam
pods/plant and seed yield.

The gca effects for parents (Table 2
revealed that among the females, MS
Prabhat-DT was the best general combiner fyr
seed yield, branches/plant, pods/plant, peg
length and seeds/pod. MS Prabhat-NDT
showed significant and desirable gca effects
for seed yield, branches/plant and pods/plant
On the contrary, IMS 1, QMS 1 and QMS 2 1
among females and ICPL 83006 and ICPL 312
among males were good general combiners
for earliness and dwarfness. The pollinators
viz., ICPL 87, AL 15, Manak and BDN 31 were |
the best general combiners for seed yield as
well as pods/plant. The formar two male
parents also showed significant and desirable
gca effects for branches/plant. The parents
QMS 2, ICPL 87109, ICPL 87091 and ICPL
312 were found to be good source of genes for
increasing pod length, seeds/pod and
100-seed weight.

The yield superiority of hybrids over best
cultivated variety is essential from commercial”
point of view. Hence, Pusa Ageti, an early
maturing variety released for general
cultivation in Gujarat State was sown in the
experiment in order to obtain information on
superiority of hybrids over this belt cheg
variety. The fifteen promising hy ids whic
significantly exceeded Pusa.
seed yield and heteros

All the *‘tu{l;'
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TABLE 3

Promising hybride for seed yleld per plant with heterosis over Pusa Ageati and betier
parent {(BF), and thier speciiic aambmﬁﬂg fikiity (sca) effect based on combined snalysls

I pigeonpea.

& o Hybrids Seed yleld Helerosis over sca J

~ No. per plani Pusa Agétl - BP effects

s |
o MBS (PY@ OT % ICPL 87 27.69 58.05%  30.40% 2 87"
2., MS(PINOT x Al 18§ 28.22 BUOE™ . 44,83 2.75°
&, MSEIDTxAL LS 25.83 4743 tha 1.23
4. QMS2xBON 81 23.73 35:44% 52,300 1.82°°
5. MS(¥) DT xManak 99.83 30,371 20.03%¢ 1.41 |
ﬂ MS (P} NT x ICFL 87 2257 28.82% 13.82* i.49 ‘
7. GMSZxALIS 21;81 28,34 . 12.06* 0.66

8. MSP)NDT x ICPL 83006 2450 29.72%. 30,13 283> ||

8., QW} XICELBY I F L 212l 21,04 8.77 0.15

| E%ﬂ; MS J xICPL 87 20,98 .75 5.63 1.48 J

. g NGRS 20,76 18.48° 8.14 -0.69 j
L iz QMS 2 xICPL 87108 2021 1585°  42.17% 1.50 |

14.50¢
[4.38¢ 5.38
13.58° 50,47 -(3.46

20.06
20,04
18.80
1782

AMS 2 X ICPL 8Y t-‘

MS (P} DT % iCPL 83006

. MS (P} NDT x Manak
o 5ot :

Bl T 1.20 1.20 0.6
t 5% 2.38 1.79

; ) gl X <F By
sl Bp %88 o0 238
TRE AT - SR - 5 s
A st ol 0 13,14 3.14 2,35

%am i% »ama. mpacuvely Ms m@ MS Prabhat,
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. perent which was .'.seed 'yied involved both or at ieast one good
es. ﬁf mursa._ tan hlgh combiner for seed yield and its compaonents,
| Sever hybrids (Table 3] involved cne good
general combirer Indicating an additive i
dominance type of gene Interaction,
crassaa could be utilized to pr :.:dm& - '
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generation. QMS 2 x ICPL 87109 involved
both parents with low gca effects indicating a
dominance x dominance type of gene action.

Two crosses showing high sca effects, i.e. MS

(P) NDT x AL 15 and MS (P) DT x ICPL 87
involved both high general combiners
suggesting additive x additive gene effects,
and could be exploited by canventional
breeding methods.
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Effect of Nitrogen, Phosphorus and Sulphur on Yield and
Chemical Composition of Blackgram (Phaseolus mungo)

§. K. Trivedl. Vijay Singh & C. P. Shinde*

Department of Soil Science, Collega of Agriculture, Gwalior- 474 002

ABSTRACT

A field experiment was conducted during the rainy seasons (kharif) of 1990 and 1991 on sandy loam -

soil to select the suitable levels of N, P and-S for maximum production of Blackgram. Applicitionof N,
P,0¢ and S significantly increased the grain and stover yields upto their maximum levels. Increase in
seed yield of blackgram over control was 217, 273 and 109 kg ha~! in mean yield at 30 kg N, 60 kg P,0;
and 60 kg S ha™! respectively. The application of nitrogen in combinatjon of sulphur significantly
enhanced the yield. Significantly highest seed weight was recorded under the maximum limit of
nutrient applications except in case of nitrogen where the difference between 15 and 30 kg N ha~! was at
par. Increasing levels of N, P,0, and § significantly increased the total uptake of N, P and S. Further,
continuous fertilizer application built up the fertility status of the soil. The maximum net retwmn (Rs.
3893 ha™!) and BCR (2.01) was gained under NyyPg,Sy, kg ha™!,

INTRODUCTION

The farmers of Northen Madhya Pradesh
~ are adopting double cropping on their fields be-
cause of introduction of irrigation facilities.
Sharma et al., (1992) reported that adoption of
blackgram - mustard crop sequence may help
in increasing the cropping intensity under north-
ern region of Madhya Pradesh where irrigation
facilities exist. Being a pulse crop, blackgram
builds up a mechanism of fixing atmospheric
nitrogen into their root nodules. It provides
about 40 kg N ha! to the succeeding crop
(Patel et al., 1981). The average yield of black-
gram in Madhya Pradesh is much below (300
kg ha™) the national average. Efficient use of
fertilizer help in enhancing the production and

*Present address : Department of Chemistry,

— ="“"‘—'—'—----un__.:_._. . s 2L .

SOS, Jiwajl University, Gwalior-474 002 (M.P.), el

(Received on 3rd Nov., 1995)

productivity of the crop. Therefore, it was con-
sidered important to find out proper combina-
tion of fertilizer nutrients like N, P and S to boost
the productively of blackgram. - :

MATERIALS AND METHODS

A field experiment was conducted during
1990 at the research farm of Agricuiture
College, Gwalior (M.P.) which was continued
for two years. The experiment was laid out in
split plot design with three replications. The
treatments consisted of combination of 3
levels, each of N (0, 15 and 30 kg ha") and
P20 (0, 30 and 60 kg ha™) in main plots and
2 levels of S (0 and 60 kg ha™") in sub plots. -
After harvesting of blackgram, mustard was.
grown during rabi with three levels, each of
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nitrogen and phosphorus and two levels of
sulphur keeping the same randonmisation of
ireatments from 110 9 in both crops. The soil
of experimental field was sandy loam having
pH 7.8, organic carbon 0.37 per cent with
available nitrogen 120 kg ha™', phosphorus
14.67 kg, potassium 225 kg ha™' and sulphur
as SO, 6.69 ppm prior to the start of the trial,
The rainfall of 867.3 and 4392 mm was
received in respective seasons. Jawahar Urd 2
was inoculated with rhizobium and sown 30 cm
apart with a seed rate of 20 kg ha™ on sth
‘August 1990 and 31st July 1991. Full dose of
N, P,Os and S according to treatment and a
uniform dose of 25 kg K,0 ha™ in the form of
urea, triple super phosphate, pyrite and
muriate of potash respectively were applied as
basal. Estimation of N, P and S in seeds of
blackgram was done by the procedures of
Chopra and Kanwar (1980). Partial budgeting
procedure was followed to workout - the
economics of the crop.

RESULTS AND DISCUSSION

Yield {

Grain and stover yields of “blackgram
were significantly increased with each treat-
ment in the dose of nitrogen upto 30 kg ha™’
(Table 1). Application of 15 and 30 kg N ha '
increased the mean grain yield over control by
192 and 40.6 per cent, respectively. This
might be due to proper N availability at an
early growth stage which results in vigorous
growth of the crop and adequate supply of
Photosynthetes for the formation of branches
and seed development.

Significant increase in blackgram seed
and stover yields (Table 1) were recorded with
% @pplication of phosphorus. Application of

' .wa kg P05 ha™" gave the highest yield which
' 'as.Signiﬁcantly more than other rates. The

A

-

@

increase in seed and stover yield over control
being 55.6 and 30.9 per cent respectively. The
increase in grain yield may be due to vigorous
growth which helped the plants in absorption of
higher amount of nutrients from the soil.

Perusal of data of grain and stover yig-ld.
(Table 1) indicated that addition of 60 kg S .
ha™’ significantly enhanced the grain as well
as stover yield. The grain yield of blackgram
increased by 20.4 per cent with the application
of 60 kg S ha™' over control. The increase in
blackgram yield may be due to increase in
availability of this nutrient as soils of
experimental area were deficient in available
sulphur content. Similar results were also
observed by Singh et gL, (1992).

N

Grain weight

Highest 1000 grain weight of 38.90 g was
recorded with 30 kg N ha™' in mean value
(Table 1). The N application @ 15 and 30 kg
ha™' caused significant increase in grain
weight as compared to control but difference
between two levels was not significant. This
may be due to better built up of N in soil with
regular use of N in blackgram.

Among different levels of phosphorus,

application of 60 kg ha™'  resulted into -
highest significant test weight of 39.34 g

(Table 1). The difference between 0 and 30 kg
P,0s ha™' was also significant. The increase
in test weight may be due to higher
availability of nutrients through better root
growth and metabolic role played by P in
energy transfer system.

Addition of sulphur was also recorded
to be effective at 60 kg ha™! (Table 1).
Increased  sulphur  supply - might have
favourably influenced the carbohydrate meta-
bolism. This favourable effect led to an
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increbse  in Itranslocation of' phbtasyninasis  affected dus to application wiof  ritrogen,

resQiting inta the formation of boid esad, phosphorus and - sulphur, (Table 1), [t was
: SRR W noled that lncreasing levels of  niliogen,

Nutrlent uptake phosphorus and sulphur increased the tofal

ft is evident from the data thet total UPIAKe of N, F and ., The maximum
fbtake OF N, P and § was sigrifidaniy i%”?imﬁ obtained at higher levels of these
' 2 glnomies y © nulnents.

TABLE 2

| Efffect of different combinations of N, ® and § jeveis on econcmilcs of blackgram produetion.

y MiER ARG . Toic! Gross

Net
FeLirn 2.C.K,

—

e 2 e e,

1990 18891 Mean

1,41, 888 7 8.85'" IH25 3080 Lis 1.06
LAl . 7.5 448 328: 2584 301 1.00
Ledd o B34 4.80 .87 - 3012 TG
183, 080 . 588 4478 4688 1208 1.33
:Bg"o.se" T 8g2 4397 4876 1570 1.46
20 Lo 1k 36 HonB.78 as7e 5400 1721 .46
128 7,18 " 420 3031 8380 328 g |

Lr i s

2.50. 8,00 .. 528 3348 4200 851 1.25
(.58 11016012 1694 3287 4902 1791 1.2

‘.ﬁ'agg ?. :{ ;‘% : :g -\&Qﬁ

2.00 1207 (“7.18 3487 5704 2257 1.84
, 328 1328, 828 4748 8624 2875 1.76
L83 U883  B.08 3101 4024 823 1.29
286 'p.73 8.9 3416 5352 1633 1.58
172 2.7 8.0 4337 5592 2255 L.67
3.86 1385  8.82 3410 7088 3437 1.84
2.02 1352 7.84 3537 8272 2735 177
4,38 14,90 _ 0,84 asle 7712 3603 2,01

i
]

[

et of nutrient spplisd ts the crop was worked out @ Rs. 4.08, P.O< Rs. .68
and 8 Rs, 4£.77 ha™. .

Sale price of grain produce of biackgram was Ra. 800/ ¢ ™,

Economica was worked out on pooled data (1800 and 1801},
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Soll fertility changes

The data (Table 1) on sail fertility status
at harvest showed that application of nitrogen
@ 30 kg ha™! significantly improved the

organic carbon and available sulphur content

of soil as compared to control. Application of
phosphorus @ 60 kg ha™’ markedly increased
the available nitrogen and phosphorus content
of the soil. While application of sulphur
significantly improved the available nitrogen

- and sulphur content of the soil. The maximum
value was obtained at highest dose i.e. 60 kg

ha™". Data further revealed that after harvest of
blackgram the organic carbon, available N, P
and S content of soil improved due to
application of fertilizers as compared to initial

- soil fertility status. This built up of soil fettility
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may be attributed to addition of biomagg i

form of roots and plant residues due :
backgram crop and manuring. Similar resun:
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Economics

Economics of different treatments Shows
that highest net profit of Rs. 3893 h
was obtained with the use of NaopsoSB
treatment followed by N3oP30Sg, (Rs. 3437?
ha™'). The highest B.CR. (2.01) was g,
recorded under N3oPgSg treatment. The
minimum net profit was recorded unger
control (Table 2). A heavy rainfall of 4622
mm during the month of September 1ggp
caused a reduction on seed and stray

3!

_yields of blackgram during first year.
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Determination of Economic Threshold Level for Rice Leaf
Folder, Cnaphalocrocis medinalis Guen. in Gujarat

J. F. Dodia, M. C. Patel, H. M. Patel, D. M. Korat & K. G. Mehta

Main Rice Research Station, Gujarat Agricultural University, NaWagam-387 540

ABSTRACT

A field experiment to assess the economic threshold level (ETL) for rice leaf folder (Crapkalocrocis
medinalis Guen.) was conducted during 1990-91, 1991-92 and 1992-93 at the Main Rice Research Station,
GAU, Nawagam (Gujarat). The results revealed that the differences in grain yields were significant due
to control measures adopted at different levels (0%, 2%, 5%, 10%, 20%, 30%, 40% and 50% damaged leaves)
of infestation. Yearwise fodder yield data showed non-significant difference, however, pooled analysis
revealed significant difference. Maximum (4807 kg/ha) grain yield was recorded when control measures

‘were initiated at zero per cent leaf damage and it was on par with 2 and 5% leaf damage. Significant

yleld reduction due to leaf folder was obtained at 5% damaged leaves. Maximum (1:10.14) ICBR was
recorded at the infestation level of 20% damaged leaves.

- INTRODUCTION

Leaf folder (Cnaphalocrocis medinalis
Guen.) is recorded as minor pest of rice in
Gujarat, but now it has almost reached the

' status of a major pest. Patel et al., (1964) for the

first time recorded the pest as a damaging pest
for rice crop in Gujarat. According to Upadhyay
et al,, (1975), C. medinalis is the most destruc-
tive pest of rice in the State. A sudden outbreak
of this pest was recorded during 1971. For
every unit of increase in infestation, yield
decreased by 1.40% during summer and 1.46%
during kharif (wet) seasons (Pandya et al,
1987).

Some of the workers (Dyck et al,, 1983
and Baustista et al, 1984) have established
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economic injury level (EIL) for C. medinalis. In
successful pest management programme
economic threshold levels (ETL) are used for
planning chemical and biocontrol strategies.

In India, no detailed work has been done
on assessment of ETL for C. medinalis, except
some little work undertaken by All India Co-or-
dinated Rice Improvement Programme. How-
ever, none of the workers have tried to
determine the ETL considering the yield as well
as ICBR value for C. medinalis in case of rice.
Hence, it was felt necessary to work out ETL for
this valuable pest in middie Gujarat, so that
farmers can be adviced at which level of infes-
tation, control measures should be initiated to

manage the pest effectively and economically.



52

MATERIALS AND METHODS

The field experiment was carried out

for three successive seasons during 1990-91,
1991-92 and 1992-93, at the Main Rice
Research Station, Gujarat Agricultural Univer-
sity, Nawagam (Gujarat). The experiment
 was laidout in Randomized Block Design
 with eight treatments (different level’ of
" infestation) replicated thrice. The gross and
"‘.net plot size was 69 m x 4.00 m and
1 57 m x 28 m resperctively. The seed of
I susceptible variety (GR-11) of paddy were
/' sown on 27-6-90, 12-7-91 and 26-6-92 and
N seedlings were transplanted at 20 cm x 15
b cm. spacing on 6-8-90, 29-8-91 and 3-8-92
a during 1990-91, 1991-92 and 1992-93,
a respectively. The crop was fertilized with
s 100 kg N and 50 kg P,Og per hectare. All
the other recommened agronomic practices,

except plant protection, were followed for -
raising the healthy crop. Uniform  plant

( population was maintained in all the ex-
perimental plots.

(
all the treatments at 3-5 days interval starting

from 20 days after transplanting by counting
| total number of leaves and leaf folder
damaged leaves on 10 plants selected at

random. Different levels (0%, 2%, 5%, 10%,

. 20%, 30%, 40% and 50% damaged leaves-DL)
of infestation were maintained by adoptifig con-
trol measures using insecticides. As soon as,
the leaf folder damage reached to a desired
level, suitable insecticidal applications were
made in the respective treatment. The insec-

 ticides viz., carbofuran (furadan) 3 G was used

- at the rate of 0.750 kg a..fha, whereas

menocrotophos  (nuvacron) 36 wsc, methyl

pa{athion (metacid) 50 EC, phosphamidon

(Dimecron) 85 EC and fenitrothion (Folithion)

S_Q-EC wera used at the rate of 0.50 kga.i/hato

mgr-_\fa_g'p'the Iegf folder damage at 5 desired

level of infestation. A common spray of phos.

The leaf folder damage was assessed in-
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phamidon 85 EC at the rate 0.50 kg a.i/hy
was given in all the experimental plots to protey
the crop from white backed plant hoppers oy
18-10-91 and 19-10-92 during 1991-92 anq
1992-93, respectively. The cost of crop protec.
tion required in each treatment during first
second and third year of experimentation is
given in Table 1.

The crop was harvested on 13-11-90,
22-11-91 and 19-11-92 during 1990-91, 1991-
92 and 1992-93, respectively. Grain and fodder
yields corresponding to different infestation
levels were recorded separately from net plot

~ area and converted into kg/ha. The yield data

thus obtained were subjected to statistical
analysis. '

Economics of each of the insecticidal ap-
plications was worked out on the basis of retum

from grain and fodder yields. The Incremental

Cost Benefit Ratio was worked out and
economic threshold level (ETL) was calculated
based on |.C.B.R. value.

RESULTS AND DISCUSSION

To initiate control measures at lowest (0%
DL) level of leaf folder damage, more (5 to 6)
number of insecticidal applications are needed
which resulted in the highest (Rs. 1886.24/ha)
cost for plant protection measures and there-
after the amount invested for crop protection
decreased progressively with the increase in in-
festation level (Table 1).

Year wise as well as pooled data of
grain yield, revealed significant differences
due to control measures adopted at different
levels of ' leaf damage caused by ledl
folder (Table 2). Fodder yield data for individual
years of experimentation, showed non-sig-
pificant difference, however, pooled analysis
lndi.cated significant  difference. Maximum
grain yield (4807 kg/ha) was recorded when
control measures were adopted prior to any
damage caused by leaf folder and it vas on par
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with at 2 and 5% leaf damage. Significant yield
reduction due to leaf folder was obtained at 5%
damaged leaves. Anonymous (1990} also
recorded similar results which supports the
above findings. However, significant yield
reduction at 10% damaged leaves was reported
at Coimbatore (Anon. 1989) and at 20% at Lud-
hiana (Anon. 1992). This variation may be due
to intensity of pest infestation in different en-
vironments.

By regression the data, the equations
computed was Y, = 4271.27 — 47.46 X and
Y, = 4984.39 - 4.31 X, where, Y, and Y, indi-
cate grain and fodder yield, respectively, while X
indicate infestation level. It explains that in-
crease in leaf folder damage level by one unit,
would result in decrease in grain and fodder
yield by 47.46 and 4.31 times, respectively.

Though, the gross income from grain and
fodder yield was maximum (Rs. 21785/ha) in
the treatment of 0% damaged leaves (DL), the
higher cost involved in plant protection resulted
lower (1:4.59) ICBR value (Table 3). Maximum
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(1:10.14) ICBR was recorded in the treatment
where control measures were initiated at 20%
damaged leaves. However, grain yield obtained
from plots protected at 2 and 5% damaged
leaves yielded significantly higher than the plots
protected at 10% and above damage level,
Considering the grain yield and ICBR value, it
can be judged that for harvesting the optimum
yield of rice control measures for leaf folder
should be initiated at 5% damage level. There-
fore, the economic threshold value for the pest
could be fixed as 5% damage leaves. These
findings are in partial agreement to those
reported by Baustista et al,, (1984) who estab-
lished economic injury level at 4.2% damaged
leaves, which is always above the economic
threshold level.
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Bioﬁomics of Mealybug, Coccidohystrix insolita (Green) on Pigeonpea*

P. K. Borad**

and P. A. Bhalani

Pulse Research Station, Gujarat Agricultural University, Junagadh

ABSTRACT

The life cycle of Coccidohystrix insolita (Green) was studied in laboratory and field conditions in
Junagadh. The eggs were dirty white, oval and found within the protective cottony ovisac. The male and
female bugs passed through four and three nymphal instars, respectively. The total life span for male
and female was 25.92 + 1.38 and 42.89 = 2.88 days, respectively, at an average laboratory temperature of
29.42 » 1.20°C and 82.64 = 5.48 per cent relative humidity and 42.14 = 1.46 and 59.49 = 2.14 days for male
and female at the field temperature of 24.94 : 2.27°C with 70.11 = 13.10 per cent relative humidity,
respectively. The sex ratio of male to female was 2.07 in field conditions.

INTRODUCTION

Pigeonpea, Cajanus cajan (L.) Millsp. is
an important legume crop and various
insect-pests reduced the yield by 33.47 per
cent in Saurashira region of Gujarat State
(Bhalani and Parsana, 1991). Among the
200 insect-pests (Lateef and Reed, 1990}, the
mealybug, Coccidedohystrix insolita {Green)
has been observed recently and
severely infesting pigeonpea in South Gujarat
and in Saurashtra region (Patel ef al,, 1985;
Bhalani, 1990). Considering the importance of
the pest and no information of its bionomics, at-
tempts were made to investigate the same,

MATERIALS AND METHODS

Bionomics of the pest was studied under

~ laboratory and field conditions, during 1991

(Received on 25th Aug., 1995)

and 1992, respectively. Initial culture was
maintained on the pigeonpea (variety BDN 2)
seedlings grown in the plastic pots and on
plants raised in the fields. The newly emerged
nymph was transferred on to a leaf of 21 days
aged potted plant. In this way 100 nymph was
transferred on a leat of 100 different potted
plants. The plants were covered with glass
chimneys having top end covered with muslin
cloth and secured in position with the rubber
bend. The seedlings were observed daily till
the completion of life cycle. The duration of
various stages, fecundity, etc. were noted.
Observations were alsoc made under
microscope  for colour, shape -and
morphological characters of various stages of
the pest. The measurements of each stage
were taken under microscope. During the
study period, the temperature and relative

*Part of Ph.D. thesls submitted by senior author to GAU.

Present address : Training Associate {Plant Prot), Tribal Research-cum-Tralning Centre, Gujmt Agricultural University,

Devgadh Baria-389 380.
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yellow colour, Two pairs of dark brown-spots
were evident on dorsal side of the body. [t
possesses a pair of 7-segmented filiform
antennae. Number of clusters having 4 to 6
glossy waxy short hairs were also present on
the dorsal and lateral sides of each thorasic
and abdomenal segments.

Length and breadth of third instar
nymphs of male were 1.12 + 0.03 and 0.43
= 0.02 mm, whereas in case of female, it
was 090 = 0.03 and 042 = 0.02 mm,
respectively. Ghosh and Ghose (1988) and
Patel (1990) recorded similar measurements.

Fourth instar : The male was pale yellow
in colour having wing pads on dorso-lateral
margins of the metathorax. It possesses a pair
of 10-segmented antennae. Length and
breadth were 1.17 £ 0.04 and 0.43 + 0.02 mm,
respectively. The reports of Ghosh and Ghose
(1988} and Patel (1990) regarding measure-
ments of fourth instar strongly supported the
present findings.

The durations of first, second, third and
fourth instars of male (Table 1) were 5.8 =

TABLE 2

Pre-oviposition, oviposition, post-oviposition period and fecundity of C. insolita under

laboratory and field conditions.

o —
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09,51+ 07, 35+ 0.7 and 2.8 + 08
days, respectively, whereas the first, secon d
and third instar of female took 5.7 + 0.7, 5.1
+ 09and 54+ 09 days, respectively. The
total nymphal period of male and female
was 172 = 1.1 and 162 + 1.5 days,
respectively in laboratory. Patel (1 990)
reported total nymphal duration of male and
female as 17.02 + 1.08 and 1550 + 1.83
days, respectively on pigeonpea. Under field
conditions, the mean duration of first, second,
third and fourth instar of male (Table 1) was
105+ 11,9111, 56+ 09 and 3.9 =+
0.8 days, respectively, whereas in case of
female, the first, second and third instar
duration was 105 = 1.2, 8.8 + 1.2 and 8.1 =
1.4 days, respectively. The total nymphal
period of male and female was 28.9 = 1.4 and
27.5 + 2.0 days, respectively. Thus, the
duration of nymphal instar increased with
decreased in temperature,

Growth Index : Growth index values of
male and female nymphal instars were
539 and 5.96 in laboratory, while it was
241 and 270 under field conditions,
respectively (Table 1). Thus, an average
temperature of 29.42 + 1.20°C with 82.64

[Candtttan Duration (days) No. of eggs w
Pre-oviposition Ovlposition Post- laid per
Y oviposition Jemale A
» | 3
Laboratory 13.00 = 3.00 = 4.58 = 163.04 =
2.55 0.62 1.58 - 43.90
Field 14.21 = 4,04 = 3.79 =
2.23 0.81
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+ 5.48 per cent relative - humidity were found
to be more suitable for pest multiplication,

Adult

Male : It was slender, delicate ang
elongate in shape. Head, thorax, legs and
antennae were yellowish, whereas abdomen
was pale yellow in colour. They possessed
a pair of well developed meta-thorasic milky
white wings and three pairs of legs. The

insects and having clusters of glossy waxy
hairs over the body. Each cluster of waxy hair
consists of 4 to 6 and 6 to 10 hairs on dorsal
and lateral surfaces of the body, respectively.
They possessed a pair of brownish short
filiform 9-segmented antennae. Length and
breadth were 1.41 + 0.04 and 0.67 = 0.05
mm, respectively, while the body measured
2.74 £ 0.16 mm in length and 1.46 = 0.08
mm in breadth at the time of egg laying.
Similar observations were also reported by

antennae was 10-segmented and much Patel (1990).

longer than the female. Two “pairs of

tail-ike waxy filaments were present at the Under the laboratory conditions,
anal end of the body. The mean length and pre-oviposition,  oviposition and  post-
breadth with expanded wing was 1.18 = oviposition periods were 13.09 , + 2.55, 3.09

0.04 and 2.35 =+ 0.09 mm, respectively.
Almost similar measurements were recorded
by Patel ( 1990). The male survived for 2.95
+ 0.84 and 2.70 = 0,76 days under laboratory
and field conditions, respectively (Table 2).
Patel (1990) reported 1.44 = 0.65 days
longevity of male.

Female : Female was light yellow in
colour having a greenish strip on the dorsal
side and a yellowish green strip with two smal
greenish spots plural sides of the body. It was

apterous, elongated oval in shape, soft bodies
TABLE 3

+ 0.62 and 4.58 = 1.58 days, respectively.
These periods were 14.21 = 2.23, 4.04 =
081 and 3.79 + 1.08 days in the field
studies. Patel (1990) reported 6.68 = 1.22,
312 =+ 073 and 332 =+ 1.03 days,
respectively as preovipasition, oviposition and
post-oviposition periods on pigeonpea. A
single female laid 163.04 + 43.90 and
147.93 = 38.37 eggs in the laboratory and
field, respectively (Table 2). Rawat and
Modi (1969) observed 199 eggs/female on
brinjal and Patel (1990} reported 142.28 =
46.85 eggs/female on pigeonpea.

Longevity of adult and entire life span of C. insolita under laboratory and field conditions.

fCO:ndtttons Sex Longevity Entire life =)
of adult period (days)

_\— . (days) oy

:(Lﬂbm‘at_ory Male 2.05 = 0.84 25.92 = 1.38 )
Female 20.76 £ 2.78 42.80 = 2,88
| Frea Male 2.70 2 0.76 42.14 = 1 46

&\ Female 22.06 £2.51 50.49 £ 2.14
mal )
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. The female survived for 20.76 + 2.78 and
22,06 + 2.51 days in the laboratory and field,
respectively (Table 3). Patel (1990) reported
female longevity of 1512 + 1.88 days in

laboratory.

Entire life span : The mean entire life
" period of male and female was 25.92 + 1.38
and 4289 + 2.88 days in laboratory and
42.14 + 1.46 and 59.49 = 2.14 days in the
field, respectively {Table 3).
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study an attempt was made to determine the
effect of various weather parameters on trap
catches of bollworm moths. The results
obtained are presented in this paper.

MATERIALS AND METHODS

The present study was undertaken at two
different locations viz., at the Main Research
Station (MRS) and Agricultural Research
Station (ARS), University of Agricultural
Sciences, Dharwad, Karnataka during 1989-90
and 1990-91. Monitoring of cotton bollworm
moths was done during the entire cotton
growing seasons. For the purpose, delta sticky
traps were used to monitor the pink bollworm
(PBW), while polythene sleeve traps were
used for Heliothis and Earias spp. Five
pheromone traps each for all the three
species baited with respective sex lures were
installed at appropriate distance in general
cotton fields and operated as per normal
routine practices.

f

Weather data such as minimum and
maxuimum temperature (°C), morning and
evening relative humidity (%), rainfall (mm.)
and wind speed (km/hr) were obtained from
meterological laboratory located at respective
trapping places. Mean value of trap catches
and weather data were calculated for each
week. The relationship between weather
factors and trap catches of cotton bollworm
moths was computed by using multiple
Correlation and the data thus obtained are
Presented in Table 1 and 2. Correlation
coefficient (1) was worked out taking the
Mean trap catches as dependent (x)
variable and means of weather factors as
Independent (y) variables.

RESULTS AND DISCUSSION

The analyses of data revealed that
maximum temperature had negative effect
on trap catches of PBW moths at both the
seasons and locations, significant negative
(r=-0.506% correlation was found between
these two variables at MRS, Dharwad

during 1990-91 (Table 1). This is in
accordance with the report of Lingren
et al, (1989) who recorded lower
catches of PBW moths at higher

temperature. However, this environmental
factor no definite influence on trap-catches of
H. armigera and Earias spp.

Earlier reports of Sundarmurthy (1985}
and Naik (1988) about negative association
between trap catches of H. armigera and
minimum temperature agreed with the present
findings, where significant negative (r=-0.555%)
relationship between these two variables was
noticed at former location during second year
of experimentation (Table 1). Conversely, this
weather parameter did not affect the trapping
of other two species of bollworm moths. No
precise relationship existed between trap
catches of Earias spp. and both the levels of
temperatures, which is corroborated by the
findings of Marks (1977) in the case of red
boliworm Diparopsis custanea Hampson.

According to Gupta and Khurana (1971)
and Sukhija ef al, (1985). PBW moth activity
was proportional to atmospheric Relative
Humidity (RH). In the present study also
trap catches of PBW was positively
related to both morning and evening RH.
On the other hand, Regupathy (1985)
observed negative association with these two
factors. Negative relationship though not
significant was observed between trap
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catches of H. armigera and morning RH is in
agreement with the findings of Sundarmurthy

(1985).

In present study, highe rainfall resulted in
increased activity of PBW moths. Highly
positive and significant (r=+0.726** correlation
was evident between weekly total rainfall and
trap catches at MRS, Dharwad during the
second year of study (Table 1). This finding
strongly agreed with the report of Sukhija
et al,, (1985). However, Naik (1988) failed
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Studies on Seasonal Cyclicity of Bactocera correctus Bezzi in
Mango and Sapota Orchards Using Methyl Eugenol Trap

Sushil Kumar, C. B. Patel and R. L. Bhatt
Agricultural Experimental Station, Gujarat Agricultural University, Paria, Taluka Pardi, District Valsad, Gujarat-396 145

ABSTRACT

This paper provides an analysis of data on seasonal incidence of Baclocera correctus Bezzi
(Tephritidae : Diptera) infesting Mango and Sapota orchards, recorded during 1992-94 using Methyl
Eugenol as sex attractant (a naturally occwrring chemical in ‘black Tulsi’) in South Gujarat at
Agricultural Experimental Station, Gujarat Agricultural University, Paria, District Valsad, Gujarat.
Fruit flies were traped throughout the year in experimental Mango and Sapota orchards. In Mango,
maximum trappings were recorded during second fortnight of April (453 fruit flies/trap) and during
second fortnight of May (483 fruit flies/trap), thereafter, it declined gradually. Major activity of the pest
occurred from March to June coineiding with the fruiting period of the erop. The population variations
were positively correlated with temperatures (maximum, minimum and average) and other factors did
not show any significant impact on population variation. In Sapota, major ectivity of the pest was
noticed from April to September coinciding with fruiting period of the crop. The highest peak was
noticed during first fortnight of June (580 fruit flies/trap) and the minimum during second fortnight of
December. The trapped population variations exhibited significantly positive correlation with
temperatures (minimum and average), relative humidities (Evening and average) and negative with Sun
shine hours.

{Received on 15th Sept., 1995)

than 350 species of insects, B species of mites
_ and 13 species of nematodes reported from

Mango, Mangifera indica Linn. is exten- all over the world (Anonymous, 1985, Tandon
sively grown in Gujarat occupying 26000 hec- and Verghese, 1985). Over 175 species of
tares, of which 70 per cent of area and 85 per  INSects have been reported damaging
cent of production is concentrated in Valsad  Mango trees in India, however, insects which
district. Similarly, Chiku (Sapota) Manilkera C3use serious losses are hoppers, mealy
achraes (Mili) (Forsberg) occupies 4700 hec- bugs, fruit flies, shoot and stem borers, scale
tares in Gujarat State, of which 80 per cent SECts, stone weevil, gall midge and termites
of areaiis in Valsad disrict, Thus, these twofruit ~ (Eutani, 1979). Similarly, Chiku trees are
crops are economically important fruit crops  atacked by about 25 insect pests, of which
paying very good revenue in this region. Chiku bud borer, fruit flies, scales and mealy
Mango trees are prone to the attack of more  DUgS are important pests (Butani, 1979), S

INTRODUCTION

P
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Fruit fly, Bactocera Dacus correctus
(Bezzi) is a serious pest of Mango and Chiku
causing qualitative loss (Shah and Vora,
1974). Since, in South Gujarat, separate as
well as mixed plantation of Mango and Chiku
orchards are there, the pest survives
throughout the year particularly on Chiku trees
having continuous habit of flowering and fruit
bearing. Before developing insect pest
management  programme for  specific
agroecosystem, it is necessary to have the
basic information on abundance and
distribution of pest in relation to weather
paremeters, as it helps in determining
appropriate time of action and suitable
effective method of control. It was therefore feit
necessary to study the population rythms if this
pest throughout the year with regards to abiotic
factors in the region.

MATERIALS AND METHODS

The plastic bait traps (Length 25 cm :
Diameter 15 cm.) containing Methyl Eugenol
~and Fenthion (Lebaycid) in petri dishes were
_ used for the fruit fly survey. A piece (3 x 3 cm)
of synthetic sponge was wetted with 2-3 drups
of each chemical and it was placed in glass
petri dish (5 cm diameter). Five such traps
were placed separately in Mango and Chiku
orchards and trap to trap distance was kept
100 metres. The total number of fruit flies were
recorded at regular interval of 15 days during
1992-94. The traps were replenished after
each observation. In order to study the
instantaneous effect of weather parametres
Viz.,, maximum temperature (X;), minimum
temperature (X,), average temperature (X3),
morning relative humidity (X4), evening relative
humiduty (Xs), average relative humidity (Xg),
Sun shine (X5), rainfall (Xg) and rainy days
{Xg) as independent variables on population of
the pest. Correlation coefficients were worked
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out by taking average population as dependent
variable (Y). Meteorological data were
recorded from meteorological observatory at
Agriculture Experimental Station, Paria during
the period under study.

RESULTS AND DISCUSSION

Population dynamics

It can be seen from Table 1 and figure 1
that the fruit fly population in Mango and Chiku
orchards in South Gujarat remained
considerably high during April, May and June.
In case of Mango, the fruit fly was trapped
throughout the year, but its population
remained considerably higher during March to
June exhibiting highest peak in second
fortnight of May (483.50 fruit flies/trap),
thereafter, it declined gradually. Similarly, in
Chiku also fruit flies were trapped throughout
the year. But, population started increasing
considerably from first fortnight of Aprl and
reached to the peak in first fortnight of June
(580 fruit fliestrap) and afterwards a
decreasing trend in later period of the year was
observed. It was observed that the flies were
concentrated in higher numbers in Mango
orchard than in Chiku orchard during March to
May, While they were higher in Chiku orchard
than in Mango orchards during June to
December which were the ripening periods of
respective crops in the region. There are few
reports available on seasonal incidence of fruit
fly in Mango as well as Mango Chiku mixed
plantation. Patel (1973) and Jhala (1989)
made similar observation on seasonal
incidence of D. correctus and D. dorsalis
respectively in mixed plantation (Chiku and
Mangc), wherein they also found major active
period of the pest coinciding with ripening
period of the fruit.



o

_- 3 Average Mmima‘ Qf' jrult _ﬂ!es per wap s o ﬂi
, Mango _ - _ : Sapota T ST
1952-55 1698-94 Pooled 1652.83 1992.24  Pooled <

= £ 20 18 i0 g-m‘ 50
a4 38 35 o 28 20 B
44 21 A aa
3 ol 20 26 a8 31
66 B3 84 43 a8 e
y33 159 Tas &1 48

S NG SHIGALS "9V LY MYINNY HHSAS

i64 156

507 405 301 285 ot
bl ARE AL 434 250,50 %
v 458 451 476 432,50 b

feleit) > ¥ i 280

§ T
L bt it

285 439 272 C
(1 210 178 1o/ 184 pE=

1875 188 154,50
146 140 143
3 136 18]
128 127

As &

653 88
T4 g4
28 23
34 38
26 43

ae 48.80D 45 47
53 48 : . -

HOO VEEOOLOVE JO AL




YRRETIY WY IRE AT

im curln:

B

ABE

AN

o

om b

SR,

[
ey

teoxn: opl o







.
-r '-_"-
0

Year

fiy popuiation (Mengo and Sepots) and weather factors.

Correlation coefflcient values (r)

humidity (%)

>
]
4




74

Influence of ablotic factors on in-
cldence of fruit fly

The data presented in Table 1 and
Table 2 indicated that dependent variable
viz., fruit fly population in Mango (Y) had
significant  positive  correlation * with
temperatures (Maximum and average). It is
also evident that the average temperature
during March to June (the period of higher
activity of the pest) was on an average 28°C
while during October to February (the period of
low activity of the pest) it was on an average
22.97°C.” Thus, when the temperature was
more than 28°C the pest population was found
to increase but when the temperature was
decreasing below 22°C the pest population
was found to decrease. Other factors showed
no any significant impact on population
varigtion. Similarly, in Chiku the pest
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correlation with temperatures (minimum and
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maximum during second fortnight of June
when the temperature (average) was 28.5°C
and average relative humidity (84.25%) was
considerably high. In Karnataka, higher
population of Dacus dorsalis (Hendel) on
Mango has been reported in the month of
April-June and indicated positive comelation
with maximum temperature during July 1975
to December 1978 (Bagle et al, 1983).
Seo ef al, (1982) also recorded almost
similar pattern of incidence of Papaya fruit fly
D. dosalis showing positive impact of
temperature in Hawaii island.

Patel, R. C. (1973). Studies on control of Mango fruit
fly, Dacus correctus (Bezzi) (Tephritidae :
Diptera) with the use of insecticidal bait
impregnated with chemical sex attractant,
M. Sc. thesis, N. M. College of Agriculture,
GAU, Navsan. (Unpublished).

Seo, S. T., Farias, G. J. and Harris, E. J. (1982). Oriental
fruit fly, rpening of fruit and its effect on
index of infestation of Hawaiian Papayas.
Journal of Economic Entomology. 15 (2) :
173-178,

Shah, A. . and Vora, R. J. (1974). Occurrence of Dacus
correctus (Bezzi) (Tephritidae : Diptera) on
Mango and Chiku in South Gujarat. Indian
Journal of Entomology. 36 (1) : 76.

Tandon, P. L. and Verghese, A. (1985). World list of
insect, mite’ and other pests of Mange.
Technical document No. 5, Indian Institute of
Horticultural Research, Bangalore : 22 pp.




4] ’}Evmmmﬁmm of Some Brinjal Varieties for Reslstance to
’z‘_ P Insect Pests and Little Leaf Disease. e |

nh & anﬂﬂ ﬁ{‘j ﬁn 3?]3%1‘3‘ R Tﬁ‘ﬂ.{' .@:-1 fi i .niﬁz'; H Gm .m“m‘&
§ of Entein @&@;}r Sujsnat Agricultutal Lnkersite, Arsod Campus, Anand 388150

B

ABSTRACT

mﬁ%m m refésﬁ.m.m to &m@ posts rud disssse bn vadous brdnjal verieting ot Ggarsf
if 1992 Lo L9004 wevealiad low suscoptibiliy of Suphuel
-mmd F!mjmh Ba.ramﬁi m ?mm sniee orbonalie G Cnjerst Brinjel Hybrid-1 (ABH-1) and
proved bfgher rondketable frmtt vielder than Siphsl, Pocjab Barseid, GR-6, Ravesll,

WIDCIION
i melongena Lnnasus)

‘throughowt the year in india. o
" cultivated In 15500 hectares
onof 233000 metic tonnes
1081}, Such an moortant
& found infested with 14
'{Fatew at @, 1870\, Tre
m&imsﬁstam cm
bacauss it -f.&

sopular and principal vegatatle

(Recoived on 29th Dec,, 1995)

MATERIA

L8 AND METHODS

Fleid experiment wers condueted in ran-
domised block design with three replicaions.
“i‘f‘sap,mt&s 26 was 4.2 X 3.6 m. The row 1o row
and bl ar"z plant spacing was 80 and 80'cm
respacively, T@m einjal varieties (Tabie 1)
were evaluated for their relative resistance to
aphid [Aphis gossypii (G); jessid fAmr&sc&
bloutiule biguttula Istide), white ﬂy isia
‘&@am Gennj, shoot

(Leucinodes crbonalls &uam; end lltttla 1&&*

disesse, The rymphel and adult p@pmgzngna
of sucking pesis wers rscorded on ihies

taawas at different *re[gms of aaw Bf fm_ i




£5°F O ey

GQUA RES. . 1887, 22 (2

o 18 1  pooid).

| ,} rmage (%) g™ Plant (% infected
l v orbonalis Mxé"‘f {iitle
| r,
;' \ g ."af'%#@s-@.;, for b Fruit isease
! '(., o . » TRe s T
! | &j«ﬁpm 4,5;3. 'ﬂ.ﬁ'ﬁ‘h "'@aﬁg 1} ]lgﬁfiﬂé' gﬁ;’l@ ; . 34‘,2
: 281 097 (L38 (587 L LIB.S J?r«} (2235
eong-l3 146 Lo70 oRg 1he.e 41eEs 56.05
{2.38). {087 (G46) (138 w1204, 146,44
56 D98 .06 10,72 © ' 18.88 4L 56.29
= {2.38) (0.52] (088 4”" SASIY52) fx
Vgge L ugies e gt e 7 TN i) 4435 88.70
)R = ol LR 33 Mot “. 4-3
(Lea (C.4017 4076 Iz AL et igsing

88,

ﬁqggn tagﬁﬁp fist
(©.023 (1177

ﬁp&ﬁ
(2.80)

32,34 1
X "*'h ¥ ﬁ;ﬁ; 1
189

Ge7r 128 830 1858 22.55 103.69
L By N4 (117 288 (1ol (31.88)

135 g6 LA7 887 %77 32.57 76.12
(1.60] (0.49] (098) (3.01;

842) 31,17
1821 '
m*a&:

H'i«g«i ‘11{!“ ,J}-iwz T4 l«
‘ﬂﬂa@i'!"i&&'ﬁﬁ J“*Lar. d
v :

8.8
58
zmg

(2C ;i‘?%’I
38,08
42.43)
w Sk 13,10
NS

-. nie@ﬁ B0 W‘n‘ﬁve
| 15Q:88) | a&@wﬁﬂ}w, 1k 78)
| 0i08 WM 5507

M g ‘J\. ;
} hﬁ‘ﬁg’ M§"‘ 3%%

mage by L. arbonalis was recorded by
inting: numbes of healtny and damaged
fnilts gt each picking. The ittle ieaf incldence
88 Mm ay cbemnrg al tM piants of




hoeo o % o A Bl a™ L

.

JAYANT ET AL. : VARIETAL RESISTANCE IN BRINJAL TO PESTS 77

weeks of transplanting till the last picking. Yield
data of marketable fruit for each variety was
recorded during each picking. The data were
subjected to analysis of variance,

RESULTS AND DISCUSSION

Aphid and jassid

Among the ten brinjal varieties none could
show superiority in resistance to insect pests
and all were found equally susceptible to
aphid (A. gossypi), jassid (A. biguttula bigut-
tula) and little leaf disease.

Whitefly

The plants of brinjal Suphal and Long-13
were found to have significantly lower whitefly
(B. tabaci) population than the other varieties
tested. Higher population of whiteflies was
recorded on GB-6, Chaklasi Doli, Doli-5,
ABH-1 (Gujarat Brinjal Hybrid-1) and ABH-2
(Anand Brinjal Hybrid-2), which were con-
sidered as susceptible varieties against the
attak of whitefly. However, Ravedi, Punjab Bar-
sati and Round-14 were found moderately
susceptible.

Shoot and fruit borer

The shoots of Long-13 were found to
have significantly low infestation of L. orbonalis
in comparison to shoots of Suphal, whereas
rest of the varieties had almost equal shoot
damage by shoot borer. The highest shoot
damage was found on Suphal.
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The fruits of Punjab Barsati showed
least susceptibility to L. orbonalis and exhibited
superiority to rest of the brinjal varieties except
Ravedi by yielding higher number of healthy
fruits. Ravedi had lower infestation of L. or-
bonalis in fruits than GB-6, ABH-2, Round-14,
Long-13 and Suphal. However, Doli-5, Chaklasi
Doli and ABH-1 had almost equal fruit damage
as Ravedi and GB-6. Suphal had highest fruit
damage followed by Long-13 and Round-14.

Yield

ABH-1 and Chaklasi Doli gave higher
marketable fruit yield than all the varieties
tested except Doli-5 and ABH-2 which showed
equal yield potentiality.

Thus, the resuits indicated that Suphal
which was found less susceptible to white fly
had higher susceptibility to L. orbonalis.
Likewise Long-13 showed low susceptibility to
whitefly and shoot damage by L. orbonalis but
had higher susceptibility of fruits to L. orbonalis.
Punjab Barsati showed low susceptibility in fruit
damage in comparison to Chaklasi Doli but due
to its low yield potentiality it could give consider-
ably lower marketable fruit yield than Chaklasi
Doli. ABH-1 and Chaklasi Doli remained supe-
rior among the tested brinjal varieties except
Doli-5 and ABH-2 by giving higher marketable
fruit yield. Jyani et al, (1995) have also
reported higher marketable fruit yield poten-
tiality of Chaklasi Dali and Doli-5 eventhough
they were found susceptible to B. tabaci.
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Catalogue of crop pests of Gujarat State
Technical Bulletin, Deptt. of Agriculture,
Gujarat State, Ahmedabad. 6 : 17-18,
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Bioefficacy of Various Insecticides Against Coccidohystrix insolita
| (Green) on Pigeonpea*

P. K. Borad** and P. A. Bhalani

Pulse Research Station, Gujarat Agricultural University, Junagadh

ABSTRACT

Laboratory (1990-91) and field (199192 & 1992-93) investigation was carried out to see the
bioefficacy and economics of various insecticides against Coccidohystrix insolita (Green) on pigeonpea at
Junagadh. Out of 18 insecticides, quinalphos and methyl parathion 0.05 per cent; dichlorvos, triazophos
and monocrotophos 0.04 per cent and neemark 0.5 per cent were found highly effective against third
nymphal instars of C. insolifc under laboratory condition, whereas quinalphos, triazophos and
monocrotophos were found most effective and gave above 98 per cent mortality of this pest within 10
days of application under field condition. The resulis also indicated that the lowest percentage of loss in

grain yield and highest net profit per hectare were recorded from these treatments.

INTRODUCTION

Recently, the mealybug, Coccidohystrix
insolita (Green) has been found seriously
infesting pigeonpea crop in isolated patches
in the Gujarat State. It is commonly
known as brinjal mealybug, has been reported
by Chaudhary (1976) and Nair and Nair
(1976) afttacking brinjal, It has been also
reported to feed on pigeonpea in Gujarat
(Patel et al, 1985b and Bhalani, 1990).
Considering the economic importance of the
pest, attempts were made to find out the
effective and profitable insecticides against
mealybug on pigeonpea.

(Received on 17th Janu., 1 996)

MATERIALS AND METHODS

Laboratory study

Trial was conducted at Depanmen.t of
Entomology, Junagadh during 1990-91-. in a
completely randomized design wnt'h. 3
replications and 18 different insecticides
including botanical materials (Table 1) and
water treated control. A laboratory reared third
nymphal instar of C. insolita were used as te:*‘:t
insects, Leaves of pigeonpea were placed In
Patri dishes (9.0 cm x 9.0 cm) having moist'
blotting paper. Each insecticidal suspension
was applied @ 2 m! per Petri dish with the help
of atomizer and was dried under room

“Part of Ph. D, thesis submitted by senior author,

**Present address : Tralning Associate (PI. Prot), Tribal Research-cum-Training Contre, GAU, Devgadh Barla-389 280.
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temperature. Twenty-five nymphs were
released on each treated leaf separately. The
mortality rate of the nymphs was recorded
after 3, 6, 12, 24, 48 and 72 hours of the
release. Mortality was corrected by Abbott's
formula and analysed statistically.

Field experiment

Experiments were conducted in
randomised block design at Pulse Research
Station, Junagadh with 3 replications using
pigeonpea c.v. BDN 2 from kharif, 1991 to
1993. Twelve insecticides (Table 2) were
evaluated, which were found mediocre to most
efiective under laboratory condition. Crop was
sown during last week of July in both the
years. Gross and net plot size was 13.5 m?
and 4.86 m2, respectively. Distance of 60 and
30 cm between rows and plants was
maintained. All the agronomical practices were
followed for crop maintenance. Before 6 weeks
of application, 5 laboratory reared matured
females were released on each plant of the net
area for equally build up population. The spray
liquid was used @ 800 fit/ha with the help of
knapsac sprayer. The second spray of
insecticides was applied after 20 days of the
first spray in both the years. Nymphal
populations were recorded from 75 leaves of 5
randomly selected plants in each net plot
before and after 1, 2, 3, 7 and 10 days
application.  Mortality percentage  was
calculated and statistically analysed after
arcsin transformation. Treatment-wise yield
was recorded and economics of insecticidal
treatments worked out, ;

RESULTS AND DISCUSSION
The quick knock down effect or third

nymphal instar of C. insolita was obtained with

the application of quinalphos 0.05 per cent,
which registered 91.85 per cent mortality

GUA RES. J. 1997. 22 (2)

within 12 hrs, whereas malathion 0.05 per
cent, methyl parathion 0.05 per cent,
dichlorvos 0.04 per cent, triazophos 0.04 per
cent, monocrotophos 0.04 per cent and
neemark 0.5 per cent were also found highly
effective, which killed above 97.23 per cent of
bugs within 72 hrs. However, neemgaurd 0.5
per cent, phosphamidon 0.03 per cent,
nicotine sulphate 0.05 per cent and mint oil
0.5 per cent gave 79.97 to 87.36 per cent
mortality. The remaining treatments were not
found effective against this pest as they gave
below 65 per cent mortality under laboratory
condition (Table 1). Patel et al, (1985a)

reported that monocrotophos 0.04 per cent,

quinalphos 0.025 per cent, malathion 00.05

per cent and methyl paration 0.05 per cent

were effective against C. insolita under

laboratory . condition. Bhalani (1990) reported

that quinalphos 0.05 per cent and

monocrotophos 0.05 per cent were found

effective against this pest. Thus, these

findings are in agreement with the present

investigation, '

The results (Table 2) of field application
indicated that quinalphos 0.05 per cent gave
maximum protection to the pigeonpea crop
against C. insolita followed by triazophos 0.04
per cent, monocrotophos 0.04 per cent and
methyl parathion 0.05 per cent and exhibited
above 95 per cent mortality of this pest
upto 10 days of the first application. Endosul-
fan 0.07 per cent was found least effective, as
it gave below 45 per cent mortality after first
spray. The results of the second spraying
indicated that quinalphos, monocrotophos and
triazophos gave highest mortality percentage
of this pest followed by methyl parathion upto
10 days after application in second spraying
too. Whereas, endosulfan and mint oil were
observed least effective in cantrolling the pegt

L T—
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were significantly better than the control. The
highest grain yield (21.66 g/ha)) was obtained
in the plot sprayed with quinalphos followed by
triazophos (21.26 g/ha), monocrotophos (19.67
g/ha) and methyl parathion (16.89 g/ha).
Among the insecticidal treatments, the lowest
grain yield (9.96 g/ha) was recorded from en-
dosulfan treated plot.

The maximum percentage increase in
grain yield was noted from the plot
treated with quinalphos  (1046.03° per
cent) followed by triazophos (1030.15 per
cent) and monocrotophos (940.74 per cent)
over control (Table 3). -However, the
percentage of avoidable loss in yield was the
lowest in treatment of triazophos (1.39 per
cent) followed by monocrotophos (9.18 per
cent), whereas in water sprayed pigeonpea
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Response of Plant Growth Regulators on Flowering and Fruiting
in Alphonso Mango Trees

R. L. Bhatt and Sushil Kumar
Agriculture Experimental Station, Gujerat Agricultural University, Paria, District Valsad, Gujarat-396 145

ABSTRACT

Field studies to evaluate the relative effectiveness of varons plant growth regulators and other
chemicals viz., KNO, (2%), Urea (2%), Gibbrelic acid (100 ppm) and Pactobutrazal (cultar at 2.5, 4 and 7.5
g- a.i. per trec Hs sbil drench) were carifed dul at Agricultural Experimental Station, Gujarat
Agricultural University, Paria during 1990-93. Out of four plant growth regulators tested, paclobutrazol
(cultar) at the rate of 4 g. a.l.ftree in 5 litres of water, applied as soil drench twenty five years old mango
trees CV. Alphonso during rainy season (August end), recorded highest flowering (85.82%), fruit bearing
(322.66 fruits/tree) and yield (80.88 kg/tree) and lowest fruit dropping (17.08%). There was significant
interaction of growth regulators with various stages of shoots with respect to flowering and yield.
Highest flowering (69.16%), fruit setting (21.23 fruits set/20 shoots at marble stage) and yield (3.88 kg/20
shoots) and least fruit dropping (28.87 per cent) was recorded on cwrrent year mature shoots.
Paclobutrazol at the rate of 4 g. a.i./tree resulted in maximum economic realisation over control (Rs.
500.88/tree), thereby giving cost benefit ratio of 1:12.52. However paclobutrazol (cultar) at 2.5 g. a.l./tree
reported higher CBR i.e. 1:15.16/tree. Cultar application tended to reduce vegetative growth in extent
and number, thereby induced early flowering being 8.9 days as compared to control.

(Received on 1st March, 1996)

INTRODUCTION estimated to be about 25000 hectares. This

: ' variety is mainly cultivated in the districts of
Valsad and Surat. There are a number of
reasons for the dismal performance of
Alphonso cultivar of which irregular bearing is
most. important wherein a vintage year is
followed by lean year which may even extend
y for two or more seasons. Alternate bearing in
(Chadha, 1989). In Gujarat the commercial  mange s postulated to have been occurring
lcuttwatlon’ are confined to the varieties gye to lack or late occurrence of vegetative
Alphonso’, Kesar', ‘Rajapuri’ and ‘Langra’ of  flush in the fruited shoots resulting in
which ‘Alphonso’ accupies about 60 per centof  parrenness in the next flowering season, that

‘the area under mango in the State, which Is i, off year (Sen and Mallick, 1941; Naik and

The mango (Mangifera indica L) is an
important - fruit of tropical and sub-tropical
regions with centre of productions in India. It
occupies an area of 1.002 million ha, i.e. 40
per cent of the area devoted to fruit crops with
a total production of 8.663 million tonnes

oy .
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Rao, 1942; Nakasone ef al., 1955), Then these

shoots, instead of ~ flowering, produce
vegetative flush which had sufficlent time to
mature and build enough reserve

carbohydrates to produceé heavy flowering in
the next spring (on year). To control this
alternate bearing habit, it is therefore intended
to have as much as vegetative growth soon
after the harvest of fruits in May - Junée that
might become fruitful in the next flowering
season. In order to boost up an.immediate
vegetative flush either to fruited shoots or to
vegetative spring flush; a quick acting nutrient
fFich in nitrogen like urea along with strong
growth promoting substance with dormany
breaking power like GA and KNO; could be
used for getting the desired effect. Further,
influence of gibberline in growing shoots will
have to be checked for flowering in following
season (Pandey, 1989; Chadha and Pal,
1993). Paclobutrazol (Cultar), gibberlin
biosynthesis inhibitor, has recently been
dmonstrated to induce flowering in a number of

= commercially important - mango cultivars
including ‘Alphonso’ and in general soil
application is more effective. Several

scientists tried this chemical and favourable
response was observed (Winston, 1989;
Tongumpai et al, 1991; Charnavichit, 1991;
Burondkar and Gunjate, 1991; Desai and
Chundawat, 1994). With this objective in view,
the present investigation was taken in 1990-93
in mango cultivar Alphonso to see the effect of
various PGR's on the growth and flowering
behaviour,

A MATERIALS AND METHODS

The experiment was conducted on 25
year old bearing trees of mango CV. Alphonso
al Agriculture Experimental Station, Gujarat
Agricultural University, Paria, the area known
for the cultivation of ‘Alphonso’ mango during

89

three cropping seasons (1991, 1992 and

-1993). Uniform trees which were maintained

under similar cultural practices were included
in the trial. In these trees 20 shoots each of
various stages viz., current year mature of 6 to
9 months old: (S4), last year flowered (S,) and
current season or 3 to 5 months old (S3) were
selected all over the tree surface. The
treatments were T; — KNO3 (2%), T2 — Urea
(2%), T; — Gibberlic -acid (100 ppm), T, -
Paclobutrazol (Cultar 25 SC) (2.5 g.
aiftree), Ts — Paclobutrazol (Cultar 25
SC) (4 g. a.iftree), Tg — Paciobutrazol (Cultar
25 SC) (7.5 g. a.i./tree) and T; — Control. Each
tree constituted a replication. There were three
replications in all which were set up in a R.B.D.
A single tree was taken as a unit for a treat-
ment in a replication. KNO3 Urea and GA were
applied as foliar spray during last week of
November, Treatments of cultar were applied
by trunk soil line pour method at collar-region
to Alphonso mango trees in different doses
mixed with 5 litres of water during middle of
September each year. The effect of these
treatments was observed on flowering, fruit
setting, dropping and production. The trees
received uniform recommended dose of nutri-
tion and plant protection measures during the
experimental period.

RESULTS AND DISCUSSION

Amongst various stages of shoots
selected for recording observations with
respect to various parameters (Table 1) viz.,
flowering (%), fruit dropping (%), fruit setting
at marble stage/20 shoots and yield (kg)/20
shoots, current year mature shoots (S)
recorded highest flowering (69.16%), fruit

setting (21.23), yield (3.96) and lowest drop--

ping (28.87), whereas, current season shoots
(Sp) recorded minimum flowering, fruit setting

. and yield. This has resulted in due to
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TABLE 1

Effect of plant growth regulators on various stages of shoots with respect to on flowering,
fruit setting, dropping and yield during 1990-93 in mango CV. ‘Alphonso’.

(Stagés Flowering Fruit setting Fruit dropping Yield/ 20}
of (%) No. of fruils set (%) shoots
shoots at marble stage/ (kg)
\ 20 shoots e ‘
G’l 53.32% - 4.44* 31.81* 1.06** 1
(69.18) - - (21.33) (28.87) (3.88) ;
Sy 45.12 3.51 35.04 1.59 |
- ‘ (50.18) (14.04) (35.02) (2.41)
Sa ' 51.77 _ 4.12 35.21 1.78
(60.25) (18.00) (33.73) (3.07)
‘S.Em. = s 0.697 : 0.138 0.524 0.034
C. D. at 5% 11.41 0.427 1.618 0.105
V.C. %) - 2.149 - 11,57 31.92 11.03
*Figures in parenthesis are original values and those outside are ARC Sine values.

\ *“Figures in parenthesis are original values and those outside are Sq. foot fransformed -values. J

physiological maturity of vegetative -growth  quantity of chemical may further be stand

causing higher flower bud initiation in the ardised based on age and canopy size of the

shoot (Sy). This has been further helped by tree. The cultar treatments also improved frui

higher fruit set and better retention (lowest set in panicles which was more than those of

fruit dropping) and increased production. other PGR's and control. Cultar at 7.5 g

' - aiftree was responsible for highest fruit set

Data (Table 2) show that at the time of all (24.66/20 shoots) i.e. about 3 times higher

the treatments including cultar (paclobutrazol),  than control.

all the trees possessed similar number of

shoots. All the cultar treatments induced better Similar results were also brought out by

flowering, than other plant growth regulators  Voon et al,, (1991) and Winston (1989) while

and control, however, cultar (paclobutrazol) at  reporting manipulation of mango cropping

4 g. a.i./tree produced more panicles in extent through cultar.

and . proportion (85.82%). Cultar has alsg

helped in better fruit retention (lowest fruit . !

dropping 17.08% was recorded in cultarat4 g, ~ Cultar also affected fruit bearing and

aiftree). It was also observed that differences  Yi®!d without any adverse affect on fruit

due to paclobutrazol on various floral and fruit. ~ quality. Trees treated by cultar at 4 g. a.i./tree

ing characters were non-significant among the ~ Produced 322.66 fruits as well as 80.88 kg.

various concentrations of the chemical. There. yield which was not only higher than those of

fore, it may not be necessary to go for. other PGR's but also 8 times higher than

concentration higher than 4 g. a.i.ftree and the control (Table 2). Looking to the economics of
. plant growth regulators (Table 3), cultar
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TABLE 2
Effect of varlous plant growth regulators on flowering, fruit dropping and production
in mango CV. ‘Alphonso’.

N e ; w‘
r’]‘reatments . Flowering  Frult No.. of fruits No. of fruits/ Yield in
(Growth (%) dropplng set/20 shoots tree kg/tree .
hegulators) (%) at marble stage )
’ ' S
D 46.892* 43.32¢ 3.65% 129.88 31.84
: © (53.05) (44.35) (14.47)
T, ; 38.25 38.48 3.52 108.22 25-57
‘ (38.54) (38.95) (13.18)
Ta 40.96 34.33 412 164.22 40.20
_ (58.21) (32.60) (18.47)
e | 56.61 20.47 4.37 261.88 65.85
(68.31) (24.94) (19.96)
- 72.08 22.22 4.85 322.66 80.88
(82.82) (17.08) (24.40)
Ty 65.57 29.40° 4.83 301.66 75.21
(80.76) (25.10) (24.66) |
T, 35.24 42.34 2.04 68.00 10.27
(34.07) (44.62) (9.22)
S.Em. = 2.382 3.575 0.174 50.93 14.01
C.D.at5%  7.340 11.016 . 0.537 NS 43.107
(V- (%) 11.41 31.02 11.57 10.48 14.15 )

Figures in parenthesis are original valués.
* : Indicate ARC sine transformed values.
*#* . Indicate Sq. root transformed values.

treated trees at 2.5, 4 and 7.5 g. a.i.ftiree were
responsible for higher economic realisation
over control i.e. Rs. 379.04, 500.88 and
455.52/tree, respectively and reported CBR
1:15.16, 1:12.52 and 1:6.07/tree, respectively.
The effect of cultar on suppression of
growth and increase in flowering, fruiting and
yield without loss of fruit quality have been
reported in mango by other workers also
(Burondkar and Gunjate, 1991; Hillar, 1991;
Tongumpal, et al, 1991; Desal and

Chundavat 1994; Sant Ram and Tripathi,
1993) as well as in other fruit crops (Arun
et al, 1983; Copas et al, 1985; Curry and
William, 1986),

Consequently, in the present investiga-
tion, paclobutrazol treatment not only induced
prefuse flowering but advanced flowering I.e.
date of flowering initiation (8-9 days) and date
of full bloom (9-14 days) and contributed to
higher production which was not only regular
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but considerably greater over control
(Table 2, 3, 4 and 5). This has been fur-
ther helped by higher fruit set and better fruit
retention under paclobutrazol (Table 2). Such
an induction of regularity in bearing and im-
provement in production has been reported by
several workers (Burondkar et al, 1991;
Hillar et al,, 1991) in mango, apple and other
fruits. '

The effect of other plant growth regulators
viz., KNO4 (2%), Urea (2%) and GA (100 ppm)
as foliar spray was not so pronounced with
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Factors Associated with Pattern of Source Utilisation
Among Cumin Growers

C. P. Desai* M. R. Patel and Arun A. Patel

Directorate of Extension Education, Gujarat Agricultural University, Ahmedabad

ABSTRACT

The present study was carried out in five talukas of Bhavnagar district to study the factors
associated with pattern of source utilization among cumin growers. The results indicated that the
source utiliaation pattern among the respondents having different levels of personal socio-economic
characteristics was different at initial stage. While the respondents possessing different personal
socio-economic characteristics (except education) had same pattern of information source utilization at
detailed information seeking as well as decision taking stage.

INTRODUCTION

The information sources utilized by the
farmers play an important role in adopting the
new technology thereby increasing farm
production and improving farmers' conditions.
Farmers of different categories differ in their
utilization of information sources.

Singh and Singh (1976) reported that
small farmers mostly used the localite sources
such as progressive farmers, neighbours rela-
tives and friends. Chole and Rahudkar (1978)
found that education and social participation
were found to be associated with source utiliza-
tion. It has been observed from the previous
studies that different socio-economic charac-
teristics of farmers are important factors in-
fluencing utilization of different information
sources, Therefore, it is necessary to know the

(Received on 17th Janu., 1996)

association of socio-economic characteristics
with utilization of information sources. Hence,
the present investigation was planned and un-
dertaken to study the factors associated with
pattern of source utilization among cumin
growers.

MATEIRIALS AND METHODS

This investigation was carried out in five
talukas of Bhavnagar district of Gujarat State
during the year 1990-91. Two stage random
sampling design was used to select a sample
for the study. Thus, 205 respondents were ran-
domly selected and the data were collected by
arranging personal interview.

The sources of information utilized by the
respondents at various stages of adoption
process viz,, inttial detailed information seeking
and decision taking stage were worked out. To

sPresent address : Technical Officer, Directorate of Extension Education, GAU, Ahmedabad.
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determ!ne the relelionship tetwesn sources of
information uiilizec at Init'al, detalied Infoima-
tion seeking and dscisicn taking slagss of
adoption and the selected berscral socio-
aconomic charactarlstics of the cumin growers,
spearman corelation (rs) was werked out by
using the fallowing formula of George W,
Snedecor and William G. Cochran ;

As ET—=62;I_12‘

==

1 im" -1

where,

rs = Oidinaty correlation co-efficlent
rank value between different
caleguries of farmers.

d = Ditference between ranking of

two pairs,

n = Number of pairs.

TABLE 1

RESULTS AND DISCUSSION
() Initial stage of adopiian

The information regarding association of
some selected persone! socio-econamic char-
acieristics and sources of information used by
cumin growers at Initial stage of adoption is
presanted in table 1.

The rank ce-relation co-efficient (rs) was
computed on the basis of rank assigned to
each source of Information according to its fre-
guency [n different categories of farmers.
Therefere, value of rs provides a means which
is genarally accepled for the measurement of
relgtionship between different categories of
fermers,

Thus, @it is evident from the
nan-signiicait values of rs presented in
table 7 that there existed no co-relation

Aelationaiip between some pereuna, sociv-cconemic characteristics and sources of

information used at initial =fzg«.

~

Relaflonship

s Viealue ]

Gaureca of information and age

Sources of {nformation and educetion

Sources of lnformation and alze of family

Sources of Informatian and type of family

Sources of information and economic status

Sources of !nformation and hlghest level of education in family

Sources of information and everags educationa!l Jevsl of famtly

Seurces of Informaiion and social partic!pation

Sources of Information and size of land halding

0.524 N.5. )
0.801 N.S.
N.345 N.S.
0.452 N.S.
0.458 N.S.
0,452 N&.
0351 N.S.
¢.327 N.S.
0,588 N.S.

N. 8. = Non Signtficant.
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between the rsspondenis cof diferent
catagorise in their scurce utllizetion at inital
stage of adoption. In this wey, the respondents
of different age groups having different leve's
o! educetion, differeni average educational
evel of the family, different sizes of family,
different types of family, differential soclal
participation, different sizes of land holgirg,
different categories of economic did differ in
source utilization for information at initial stage
of adoption.

() Detalled information ==nirc stage
of edantion

The data (jable 2) reveal that s value
(0.434} for relationship betweer sources of
information  end  education was found
nen-significant. it means the farmers having
different levels of education did difer
regarding the rank order of infermstion

TABLE 2

GAU RES. J. 1887. 22 (2)

scurces used by them at detailed information
seexng stage.

it Is alsc Indicated from the data
presenteq In fabie 2 that ‘rs* values (0.705,
C.635, 0.6g8, 0.8°7, 0.820, 0.686 and 0.874)
were found higny sionfficant et 0.01 level of
significance. |t means that greater simiiarity
betweer tweo groups of respondents of different
age having d*ferent average educational
ievel of famly, different sizes of family,
differertial sccial participation and different
sizes of land foiding regarding their source
utlization at detailed information secking stage.

Moreover, & Is obvious from the data
(Tabie 2) thal the respendents possessing dif-

ferent categories of economic status (i.e.
"selow and above mear: scors) had used almost

simiar souces of information at detailed infor-
mation segking stage.

Relationship between some =uclo-cconnmic characteristics and sources of Information

used at detailed information sce¥ing atage.

i Relationsilp rs Value J
?@_m of information and age ‘L;'U?O;'S-** )

Sources of information and education 0,434 N.S.

Sources of information and highest leve! of education tn family, 0.835%

Sourees of information and average educational level of famtly. 0.868%°

Sources of informatior: and size cf famly, 0.812%°

Sources of information and type of farni'y. 0,820+

Sources of Information and secla! partieipation 0.689%

Sources of information and size of land holding 0.874%

Sourcea of informaticr and econumle status 3.515"

o

N.S. — Non Significant,
o — Significant,
o — Highly Significant,

1
I
‘I
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(c)

(0

(i)

(iii)

stage of adoption

The findings obvious from the data
presented in Table 3

under :

The calculated ‘rs’ value (0.767) was
found to be highly significant, indicating
thereby similarity between two different

age groups of the respondents (i.e.
below and above age) in their pat-

tern of source utilization at decision
taking stage.

The computed ‘rs’ value (0.883) highly
significant reflecting that the respon-
dents having different levels of
education did not differ in their source
utilization at decision taking stage.

It .«.n be said from the highly significant
‘rs' (0.883) that the source utilization pat-
tern similar among two groups of

TABLE 3

(iv)

V)

(vi)

99
4

respondents having highest level of
education in the family upto primary and
above primary at decision taking stage.

The computed ‘rs’ value (0.862) was
found to be highly significant stating
source utilization pattern was almost
similar between the two groups of
respondents having different levels of
average education of the family,

The calculated rs’ value (0.854)
found to be highly siginificant indicating
the respondents having different sizes of
family  not differ in their source utiliza-
tion at decision taking stage.

The rank co-relation co-efficient value
(0.967) found to be highly sig-
nificant, stating thereby high closeness
between two different groups of respon-

Relationship personal socio-economic

taking stage.

of

L Relationship rs Value j
fs_ources of information and age 0.767** ﬁ

Sources of information and education 0.883**

Sources of information and highest level of education in family. 0.883**

Sources of information and average edupational level of family. 0.862**

Sources of information and size of family 0.854**

Sources of information and type of family 0..867%*

Sources of information and soclal participation 0.971*

Sources of information and size of land holding 0.867**

Sources of information and economic status 0.950**

**Highly significant.
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dents (i.e. nucleous and joint type of
family group) in source utilization at

decision taking stage.

(vi) The ‘rs' values (0.971, 0.862, 0.950)
were also found to be highly significant
indicating similarity between two groups
of respondents having different levels of
social participation (i.e. no participation
and participation group), different sizes
of land holding and different economic
status (i.e. below and above mean
score} in their source utilization at
decision taking stage.

Implication

The pattem of source utilization was
similar among the respondents having different
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levels of personal and socio-economic
characteristics at detailed information seeking
and decision taking stage. Hence, the
counselling agencies should approach
uniformly to all types of farmers and should
not make any discrimination between gropus
of farmers while working out the plan for
providing information and guidance to them.
Moreover, the variation in the selected
personal socio-economic characteristics had
caused variation in the information sources
utilized by the respondents at initial stage of
adoption. Therefore, it is desirable for
counselling agencies to consider the
differentiative effects of personal socio-
economic characteristics of farmers during
planning for dissemination of information at
initial stage of adoption.
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Effect of Phosphatic Biofertilizers
on Conjuction with Manure and
Fertilizer on Pearlmnillet

D. R. Prajapati, M. M. Modhwadia, B. B. Kaneria,
V. D. Khanpara and R. K. Mathukia

Department of Agronomy, Gujarat Agricultural University,
; Junagadh-362 Q01

A field experiment was conducted at
Agronomy  Farm, Gujarat Agricultural
University, Junagadh during kharif season of
1991, The soil was clayey in texture, medium
in nitrogen  (0.064%), phosphorus (30.8
kgtha) and potassium (156 kg/ha) and
slightly alkaline in reaction (pH 7.9) with
normal E.C. (0.27 ds/m). The treatments
consisting two levels of FYM (0 and 10
t/ha) as main plots and combinations of
three levels of biofertilizer (control,
Pseudomonas  striata, inoculant and
Paecilomyces fussisporus inoculant)  and
four levels of phosphorus (0, 20, 40and
60 kg P,Ogfha) as subplots were tried
in a split plot design with four
replications. Half dose of N and full dose of
P in form of urea and SSP, respectively
were applied at the time of sowing and
remaining half dose of N was top-dressed at
tillering stage. The crop was sown on July 4,
1991 and harvested on October 19, 1991,

Pearimillet variety GHB-181 was sown at
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row spacing of 45cm using seed rate of

3.750 kg/ha.

Higher grain and stover vyields of
pearimillet were recorded with application of
FYM @ 10 t/ha which were 17.5 and 31.6%
higher over control respectively. The results
are in agreement with those reported by Kala
et al, (1988). Significantly higher protein
content and uptake of N, P,Og and K,O by
pearimillet were observed under application of
FYM @ 10 t/ha. Addition of FYM in soil having
medium status of nutrients might have
increased availability of macro and micro
nutrients by improving root rhizosphere which
ultimately enhanced removal of N, P and K as
well as crop yield. The findings are in
agreement with those of Sharma et al., (1988).
Application of FYM recorded lower net
realization and B:C ratio as compared to no
application of FYM.

Significantly higher grain and stover
yields were recorded under inoculation with P,
striata which were 13.00 and 11.6% higher
over uninoculated control, respectively. Similar
results were reported by Gaur (1990).
Significantly the highest protein content was
recorded under seed inoculation with P. striata.
The uptake of N and P,O5 was significantly
influenced by seed inoculation with P, striata.
However, uptake of K,0 remained unatfected



TABLE 1

Effect «f different treatments on vyi=id, gu=lity nutrient usiaiz= and economics of pearmiliel

e e L Gm.ir.t Stover Proiein N Poue X,0 Net Net
Treatments tieled yleied content uptafes uptoke plale rediurn B
(g / hei) (i / az) s (3og | buer ) ey ha) (kg | b (R} ha) ratio
FYM (1./lm)
8 16.49 38.7) 11.83 50.86 6.80 42.02 8518 5.83
10 19.38 46 .45 12.06 73.36 8.12 ot 23 3404 0.86
C.J. at 5% 0.886 5.41 .7 8.3 .87 4.19 -
Biofertilizer
Cantrol 17.34 41.00 11.95 82.45 B.77 A7.33 2768 1.42
Pseudomonas striata 19.37 45.74 12.08 7 .{‘3; 7 B.Aag 51.81 ALG3 1.1
Paecilnnmyers Tiaalisporms 17.30 4% O 11.88 #5221 6.07 AB.O3 701 1.49
. D. at 5% 1.26 2.29 0.06 a.u8 0.54 NS o -
PRacmpinoras (Kg Ty / )
0 14.41 35.81 11.80 53.89 2,01 H35.87 2LTHB 1.1
20 14.14 40.98 11.95 83.28 B.F7 A5 25 BTV 1.2
A 19.77 48 .49 12.03 73.10 B.77 57.70 ABBS 145
60 20.43 47.49 12.10 75.89 8.90 57.88 2414 1.38
C. D.at 5% 1.46 2.04 0.07 4. 14} D.63 483 - o

.

o’

‘f '3 NVE
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due to Inccularis. Malntenance af higher
population of efficent P soiublizers in
mizosphete migt heve produced chelating
compounds  which  remcve cafions fiom
irecluble phosphate and release soluble P
and thereby increased uptaka of P as well
as N due fo baanced mutrition resuling in
nighor dry matter oreduction. Tne resulls are
in lire with the reports of Mchod .sf &l
(tau1). Biofertilizer 2. siriala recorded ihe
maximum net realizatior of Rs. 4583/ha and
B:C iatio of 1.71 which were Fs. 797/ha and
0.29 higher mfer un.:n@mﬁatium m&pﬁﬂztva“ya
The appiﬂmﬁm af F signifiesrtly
creased grainand stover yisiis The righast
grain and stover vislds were recorded with €0
kg PaOzha which remained ab par with 40 kg
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250/he. This finding is in agreemort with that
reportdd: by Keshwal and Jat (1992). Sig-
nificantly the Fighest pretein content as well as
uptake of N, P;0g and K,0 were recorded
with ‘the highest evel of P howoves
remained at par with 40 kg P.Og/ha. ‘lha
resufts are in accordarce with thuse of
Pareek and Shaxtawat (1988) P applicafion
might have increased root density leading to
nigher absorption of nuidents by plamt end
theroby improved gualty.-and yicld of the crop.
1}'@ highest net realization of Rs. 4414ha
was recorded with €0 kg Pa0gfha closaly fol-
iowed by 40 Kg P;Oxna which recorded Rs.
4365/ha of ret reaiization with the highest B:C
ritio of 1.45.
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Effect of Harvesting Stages and
Levels of N and P on Yield,
Quality and Uptake of Nutrients
by Fodder Maize (Zea mays)

B. M. Agath, M. G. Jethwa, V. D. Khanpara,
B. B. Kaneria and R. K. Mathukia

Department of Agronomy, Gujarat Agricultural University,
Junagadh-362 001 d

A field experiment was conducted at the
Agronomy Farm, Gujarat  Agricultural
University, Junagadh during rabi season
1992-93. The soil was clay loam in texture
and slightly alkaline in reaction (pH 7.8)

with normal E.C. (0.29 dS/m} and having
total N 0.07%, available P 34 kg/ha and
available K 303 kg/ha. Twenty four

treatment combinations consisting of two
stages of harvesting (silking and milking) as
main plots, four levels of N (0, 40, 80 and
120 kg N/na) and three levels of P (0, 40
and 80 kg P»,Og/ha) as sub-plots were tried
in split plot design and replicated thrice.
The maize cv Ganga Safed-2 was sown at
row spacing of 3C cm with seed rate of
60 kg/ha on October 22, 1992 and harvested
on December 20, 1992 and January 2,
1993 at silking and milking stages,
respectively. Treatment-wise half dose of N
and full dose of P in form of uea and

SSP, respectively were applied at sowing
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and remaining half dose en N was
top-dressed at 25 DAS.

Green and dry fodder yields recorded
at miking stage were significantly higher
than that recorded at silking stage. Milking
stage recorded higher green and  dry
fodder yield to the tune of 13.9 and 22.8%
over silking stage, respectively. Nitrogen
and crude protein contents were low in
milking stage of harvesting as compared to
silking stage. This might be due to fact
that at milking stage, consumption of N and
protein increase with rapid cell division and
multiplication resulting in low N and
protein in plants. The findings are in
accordance with those of Tiwana et al
(1983). There was no significant difference
between the two stages of harvesting in
respect of P content. Crude fibre content was
more in delayed harvesting. Delayed
harvesting significantly increased the uptake
of N and P also. Similar results are also
reported by Patel and Saiyed (1990).

Application of 120 kg N/ha significantly
increased the contents of N, crude protein
and crude fibre, while decreased the P
content. Increase in level of N significantly
increased the uptake of N and P as well
as protein yield. The observations are in
line with those of Singh et al. (1989)
and Dodia (1991).
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Application of 40 ard B0 xg Folyha
being at par recorded significa-ty highor
green and dry foader yields aver conlioi, 2
appilcation did not exert signifcant irfluence
on N and proteln conlenls. P fertlization
signiicantly inoreased ‘he content of P,
while decreased the fore content. Application
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Relative Contribution of
Production Inputs in Groundnut
(Arachis hypogaea L.)

V. K. Singh

Zonal Agricultural Research Station, IGKVV,
Ambikapur-497 001 (M.P.)

Groundnut is one of the important rainfed
kharif crop of North-Eastern hilly part of
Madhya Pradesh. Its average yield (805 kg/ha)
is however, low dur to poor management.
Among different management factors during
kharif segson, fertilizer, weed control and plant
protection measures play a vital role in
maximising production. The present experi-
ment was, therefore, undertaken to determine
the response of groundnut to major production
inputs and identify the priority ones.

A field experiment was conducted during
kharif 1992 at Indira Gandhi Krishi Vishwa
Vidyalaya, Zonal Agricultural ~Research
Station, Ambikapur (M.P.). The soil of the
experimental plot was Sandy Loam, with
available N, P and K, 170, 73 and 270 kg/ha,
respectively, with pH 5.9. The experiment
was laid out in randomised block design
replicated thrice. Treatments comprised
absolute control (without fertilizer, weed
Control and plant protection), F (basal
application of recommended dose of fertilizer
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ie. 20:60:20 NPK kg/ha); W (weed control
ie. two hand weedings at 20 and 35 days
after sowing); ID (insect and disease control
including seed treatment with bavistin @3
g/kg of seed). Besides these treatments,
different combinations of F, W and 1D, were
also made (Table 1). Insecticidal spray was
not done as there were no incidence of
defoliator pests and aphids at economic injury
level, however, incidence of tikka disease
caused by Cercospora spp. appeared and
two sprays of Dithane M — 45 @ 0.2 per
cent at 15 days interval was made to
manage the crop against this disease as per
treatments. Groundnut (cv. JL 24) was
sown on 5 July, 1992 at 30 x 15 cm spacing.
Weed density at 60 DAS and weed dry
matter were collected from a quadrate of 0.25
m? placed randomly at three places in each
plot at 90th day crop stage. Crop was raised
under rainfed conditions, Total rainfall
received during crop season was 965.9 mm
and was fairly distributed.

The weed flora associated comprised
mainly of Echinochloa spp., Ageratum
conyzoides, Eclipta alba, Celosia argentea.
Panicum spp. and Cyperus rotundus. '

Among production inputs, weed control
alone recorded significantly higher pod yields
(1615 kg/ha) as compared to plant protection
(425 kg/ha), fertilizer application (223 kg/ha)



TABLFE !
Effect of productlon osuts on yleld attrlpuics, pod vield and economics In groundnut,
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a Wiered . Weed dry  No.of Weight of 3 ywici‘ Costaf Net Bﬂﬂtﬁ%\
Treatment dersity™ weight Jilied pods pods | plent ¥g / ha) cultfon- return cost
(o) (g per plant {g) tion {Rsfhaj reatio

>_ _ o (R i) 2

-1 17.85 2368 b.@ 4.9 450 3283 ~12838 L1 ‘\
F-3-13 L6 456 .0 ' 223 3830 275 0.26
C3-W-12 241 80 13.2 31i.8 iBis 4088 AXTT 1.2
(-3 153 V758 261 5.2 .3 AR 3433 1308 0.82
P-W-0 4. 44 a3 65,1 1.5 2268 K185 8130 2.18
F--11 17.68% 408 4.3 a8 321 /30 =ER2E ir.58
O-W-I3 4 B3 50 13.8 pif L778 4798 1D90 .85
F-W Ly 442 a3 145.2 1.5 2358 H5295 BAGY 2.935
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and absolute control (410 kg/ha). Singh
and Bajpai (1 091) reported a six fold increase
in pod yield of groundnut by two hand weed-
ings as compared to unweeded treatment.
Application of fertilizer without weed control
favoured the luxuriant weed growth and
resulted marked increase in crop weed com-
petition and weed dry matter production.
Aithough weed population in absolute control,
fertilizer alone, plant protection measures
alone and fertilizer with plant protection were
at par but weed dry weights were significantly
higher under the application of fertilizer alone
and fertilizer with plant protection. Alone
fertilizer application or plant protection
measures did not increase pods/plant
and weight of pods/plant. Combining .weed
control either with fertilizer or plant protection
measures increased pod yield by 40 and 10
per cent over weed control alone, respectively.
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Singh, V. K. and R. P. Bajpai (1991). Studies on manual
weed control in rainfed groundnut. Indign J.
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Combination of all the production inputs
under study recorded highest pod yield of 2358
kg/ha which was also higher than the pod yield
obtained due to combined effect of fertilizer
with weed control (2265 kg/ha). Thus results
clearly indicate that all the inputs had
contributed to increase groundnut yields in
variable magnitude even though among single
factors weed control contributed highest to
increase pod yields of groundnut. Combination
of fertilizer with weed control was also proved
important factor for higher productivity.
Beneficial effect of fertilizer application under
weed control condition have been reported by
Singh et al. (1994), The contribution from plant
protection measures was marginal. Highest net
return (Rs. 6495/ha) and cost benefit ratio

(1:2.23) was obtained when all the three inputs
were applied together.

(Received on 19th Febru.., 1996)

Singh, V. K. A. K., Paliwal, and R. N. Singh (1994).
Response of groundnut (Arachis hypogaea) to
phosphorus and potassium. Indian J. Agron. 3%
(4) : 694-695.
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Effect of Spacing Planting Pattern
and Weed Control in Mustard

P. D. Kalaria, M. K. Khistaria,
V. D. Khanpara and D. R. Padmani

Department of Agronomy, College of Agriculture,
Guijarat Agricultural University, Junagadh

Mustard occupy prime position both in
area and production but the productivity is
very low in India as compared to West
European Countries. Mustard is a C, plant
subjected to photo-respiration.  Photo-
respiration can be minimized by adopting
proper spacing and planting pattern ultimately
Increasing the crop yield. The losses due to
weeds in mustard yield range from 10 to 70
per cent depending upon the composition
and intensity of weed flora. The use of
herbicides have  revolutionised  the
conventional weed control practices.

A field experiment was conducted on
medium black soil of Instructional Farm,
Guijarat Agricultural University, Junagadh to
Study the response of mustard to spacing,
planting pattern and weed management
practices during rabi season of 1992-93.
Twenty four treatments comprising of two
levels of row spacing viz, 30 and 45
cm (as main plot) and three levels of plant-
ing pattern viz, Uniform sowing (No
skipping), one skipped row after three
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sown rows (3:1) and one skipped row after
two sown rows (2:3) and four levels of weed
management practices viz., fluchloralin 1.0 kg
ha™' as pre-emergence, one hand weed-
ing at 30 days after sowing, fluchloralin 1.0 kg
ha' as pre-emergence + one hand weed-
ing at 30 days after sowing and unweeded
check (as sub plot) were tried in split plot
design with three replications.

The results revealed that narrow row
spacing (30 cm) significantly  recorded
higher yield of seed, stover and oil by 19.88,
21.77 and 20.03 per cent respectively as
compared to wider row spacing (45 cm).
The results obtained are in close proximity of
those reported by Chavan et al. (1989) in
mustard. Uniform sowing (no skipping)
recorded significantly higher seed, stover
and oil yield by 34.16, 28.64 and 34.33 per
cent, respectively as compared to one
skipped row after three sown rows (3:1),
whereas 14,96, 12,62 and 15.08 per cent,
respectively when  compared to one
skipped row after two sown rows (2:1).
Similar results were also observed by Saini
and Gupta (1982) who reported that skip
row planting patiern of toria produced the
lowest seed yield as compared to solid
painting. ~ Significantly the highest seed,
stover and oil yield were observed with
fluchloralin 1 kg ha ' as pre-emergence +
one hand weeding at 30 days after sowing.
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TABLE 1
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Comparative Evaluation of
Direct Seeded Low Land and
Transplanted Paddy

.H. D. Mehta, R. P. S. Ahlawat* and
R. B. Ardeshna

Regional Rice Research Station,
Gujarat Agricultural University, Vyara 394 850

An experiment was conducted on paddy
during kharif 1991 to 1993 at Regional Rice
Research Station, GAU, Vyara, Gujarat to
study the comparative performance and
economics of two leading varieties under two
methods of planting (direct seeding and
transplanting). Direct seeding of spreuted
seeds in puddled soil on the day of nursery
sowing was equally productive and 37% more
remunerative than transplanted crop. The
differences in varieties were not significant.

Majority of the low land paddy in the
country is grown by transplanting method
and so is in South Gujarat. Transplanting
being a time bound and labour intensive

operation, occasionally suffers inordinate
delays due to either delayed onset of
monsoon or prolonged drought after

pre-monsoon rains and because of acute
scarcity of labourers during this period,
seldom the recommended plant population
and spacings are adopted. Transplanting

cost is another serious issue needing
attention as the same has risen to Rs. 1300
per hectare, Direct seeding, on the other
hand, eliminate nursery raising and
transplanting. Besides, the crop matures
early (Mitra et al., 1992). Equal performance
of direct seeding and transplanting methods
has been reported by Kundu et al. (1993).

A field experiment was conducted
during kharif season from 1991 to 1993 at
Regional Rice Research Station, GAU, Vyara
(Gujarat). The soil of experimental field
was clayey containing 0.39% organic carbon,
56 kglha available P,05, 450 kg/ha
available K,O and 7.0 pH. Six treatments
comprising of 2 varieties, namely, GR-3
(V4) and GR-103 (V,) and two methods of
planting viz., transplanting (M;} and direct
seeding of sprouted seeds with 2 dates in
case of direct seeding i.e. day of nursery

sowing (M,) and day of transplanting (M3j) -

were ftried in factorial randomized block

design with 6 replications.

The nursery for transplanting treatments
was sown on 29th, 27th and 30th June
in the consecutive years. The corresponding
dates of transplanting were 20th, 23rd and
24th July. These dates were considered
as base for direct seeding. Transplanting
method involved 30 kg/ha seed rate and
20 x 15 cm spacing, while direct sowing

'Present address : Associate Director of Research, Gujaral Agricultural University, Nevsari 336 450.
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was carried at 30 cm spacing between
the rows using 60 kg/ha  seed.
Recommended doses of fertilizers ie. 80
kg N and 40 kg P,Og/ha for GR-3 and
120 kg N and 60 kg P,Og/ha for GR-103
were applied through urea and single super
phosphate. Nitrogen was applied in 2 equal
splits. The crop received 800, 1556 and
1435 mm total rainfall during 1991, 1992
and 1993, respectively. '

Grain yleld
Effect of varieties

The vyield differences between 'GR-3
(V4) and GR-103 (V,) varieties were not
significant in first and third years as well as
pooled analysis (Table 1).

Effect of methods of planting

The differences in grain yield due to
methods of planting were significant in the
individual years (Table 1). While in 1991
direct seeding of sprouted seeds in the
day of transplanting (M;) was significantly
superior over direct seeding of sprouted seeds
on the day of nursery sowing (M,) and
transplanting (M,), the reverse was true in
1992 and 1993. Poor performance of direct
seeding on the day of nursery sowing (M) in
1991 was due to setback caused by low
rainfall (68 mm) and that of direct séeding
on the day of transplanting (M3) in 1992 and
1993 was because of heavy to very rainfall
(383 and 318 mm, respectively) during the
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crop establishment period. The pooled
analysis, however, indicated no difference
among the three methods. These results
indicated that direct seeding of sprouted
seeds was as good as transplanting. The
findings are in accordance with those of
Mitra et al., (1992) and Kundu et al., (1993).

The interaction between variety and
method was significant in the individual
years, but not in pooled analysis.

Economics

GR-103, which is a fine grain variety
gave significantly higher nret return i.e.
Rs. 858/ha more than GR-3. This was
basically due to differences in market price.
Among the methods of planting, direct seeding
of sprouted seeds on the day of nursery
sowing {M,) with net realization of Rs. 7008/ha
recorded the highest net profit and was
significantly superior over direct seeding of
sprouted seeds on the day of transplanting
(M3) and transplanting (M,). Between the
later two, M3 was significantly superior over
M,. It can, therefore, be inferred that direct
seeding with sprouted seeds is superior
than transplanting in terms of net return per
hectare. Higher net return in direct seeding
could be ascribed to saving of the cost of
nursery raising and transplanting, which
account for about 30% of the total cost of
cultivation in transplanted paddy.

(Recetved on 19th April, 1996)
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in West Bengal. International Rice Research
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Effect of Mulches and
Antitranspirants on Yield

Attributes, Yi 1and G
/(af;:wer/ \
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Z. and N. C. Patel

Department of Agronomy, N. M. College of Agriculture,
Navsari 396 450 (Gujarat)

Major oilseed crops of the Gujarat are
roundnut, sesamum and mustard. Whereas
;afflower is recently introduced crop. To
ncrease the oilseed production in arid and
semi-arid conditions with rainfall of scantly,
uneven and irregular nature, drought telerant
crop like safflower can be successively
grown because of spiny nature of leaves and
ability to extract moisture from deeper soil
layers through its deep tap root system
(Mahapatra et al. 1975). Any attempt to
minimize the water loss should be diverted to
reduction of transpiration by use of
antitranspirants and mulches without adverse
effect on crop growth (Yadav and Singh,
1981). With this context, the present
investigation was undertaken to ascertain the
effect of mulches and antitranspirants on
yield and quality of safflower.

A field experiment was conducted during
the rabj season of 1991-92 at the college
farm, Gujarat Agricultural University, Navsari
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Campus. The soil was clayey in texture,
having poor to medium drainage and good
water holding capacity with pH 7.9. Total
eighteen treatments consisting of combination
of three muiches (No muich, Black
polythelene mulch of 50 micron thickness
and paddy straw mulch @ 5 t/ha) and six
antitranspirants (No antitranspirant, Phenyl
Mercuric Acid (PMA) 10~* m, Kaolin (8%),

Atrazin (200 ppm), PMA + Kaolin and
Kaolin + Atrazin) were accomodated in
randomised block design with three

replications. Mulches were applied 30 days
after sowing, whereas antitranspirants were
sprayed twice first at 60 days and
second at 90 days after sowing. The safflower
variety Bhima was sown in first fortnight of
November 1991 and was harvested in April,
1992. Yield and vyield attributes were
recorded at the time of harvest. The ail
content in safflower seeds was determined
with the help of Soxlet apparatus by using
petroleum ether as a solvent.

Effect of mulches

Various yield attributes such as heads
per plant, number of seeds per head and the
test weight in safflower were significantly
improved by mulch treatments (Table 1)
due to positive effect of mulch in conservation
and availability of moisture to the crop for
longer period. Such results are also obtained
by Bhan et al. (1980) in dryland conditions.
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number of heads per plant and seeds per
head were found increased in saffiower.
However, antitranspirant application did not
influence the test weight in safflower
significantly.

Interaction effects

The combined effect of mulch alongwith
antitranspirants was found significant for
seed yield in safflower (Table 2). Outrightly
the highest seed yield (20.80 g/ha) was
recorded with application of PMA -+ Kalolin
alongwith black  polythelene  muich,
followed by Kaolin + Atrazin with black
polythelene. mulch  (16.83 gha). The
increase in seed yield was double than the
absolute control (10.50 g/ha). In many other
treatment combinations, use of black
plolythelene or paddy straw mulch
increased the seed yield considerably,
particularly when accompanied with spray of
antitranspirants due to positive effect of
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mulches and antifranspirants. Yadav and
Singh (1981) also reported that daily ET was
reduced significantly with reflecting type of
antitranspirants,

The quality of safflower in terms of oil
yield was also appreciably improved by
combined effect of mulches and anti-
transpirants compared to absolute control
(Table 2). Significantly the highest oil yield
(6.96 g/ha) was recorded with application
of PMA + Kaolin alongwith plastic mulch
due to higher seed yield and better oil content.
The increase in oil yield with spraying of an-
titranspirants in sunflower was also obtained
by Mungse and Bhapkar (1979). The oil con-
tent in safflower seeds was not improved
much with combined effect of mulches and
antitranspirants  and maximum oil content
{33.54%) was registered with absolute control.

(Received on 22nd April, 1996)
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Effect of N and P on Yield,
Quality, Uptake of .
Nutrients and Economics of

Fodder Sorghum Varieties

R. M. Pankhaniya, M. G. Jethwa, V. D. Khanpara,
B. B. Kaneria and R. K. Mathukia

Department of Agronomy, Gujarat Agricultural University,
Junagadh-362 001

A field experiment was conducted at the
Agronomy Farm, Gujarat Agricultural
University, Junagadh during rabi season of
1992-93. The soil was clayey in texture
and slightly alkaline in reaction (pH 7.8)
with normal E.C. (0.33 dS/m) having low
available nitrogen (226 kg/ha), medium
available phosphorus (28.7 kg/ha} and
medium available potassium (210 kg/ha).
Two sorghum varieties viz., GFS-4 and
Gundari as main plots and four levels of
nitrogen viz., 0, 20, 40 and 60 kg N/ha and
three levels of phosphorus viz., 0, 20
and 40 kg P,Og/ha as sub-plots were tried
in split plot design with three
replications. The crop was sown on
November 5, 1992 with inter row spacing
of 30 cm using 60 kg/ha seed rate.

Green and dry fodder yields were
significantly higher in GFS-4 than variety
Gundari, Protein yield and uptake of N and
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were significantly higher with variety GFS-4,
however, contents of protein, N and P
remained unaltered among both the varieties.
Crude fibre content was lower in GFS-4
than variety Gundari. The variety GFS-4 also
secured higher net profit of Rs. 1252/ha
over variety Gundari. The findings are in
confirmity with those reported by Vekaria
(1989).

Green and dry fodder vyields were
significantly increased with each increment in
level of N from 0 to 60 kg N/ha. The findings
lends support of Vekaria (1989). Protein
content, protein yield, content and{uptake of N
and P uptake were significantly increased with
incremental level of N,)however, P content
remained unaffected. Crude fibre content was
significantly decreased with each successive
increase in N dose. Similar results were also
obtained by Patel (1991), Maximum net
return of Rs. 5233/ha was secured under
60 kg N/ha. These results are in complete
agreement with the results obtained at
Forage Research Station, Dhari (Gujarat).

Application of 40 kg P,Og/ha preduced
significantly higher green and dry fodder yields
over control, but it was at par with 20 kg
P,0g/ha.fProtein yield, §.N uptake, P content

and P uptake were significantly increased with .‘

P application upto 40 kg P,Os/ha, but 40 and
20 kg P,QOs/ha levels were at par in respect of

f

}
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N uptake.)Protein content, N content and
fibre content remained unaffected due to P
levels. The results are in harmony with
those of Patel (1991). Application of 20 kg
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Response of Fodder Sorghum
(Sorghum bicolor) Varieties to
Levels of Nitrogen and Phosphorus

R. M. Pankhaniya, M. G. Jethwa, V. D. Khanpara,
B. B. Kaneria and R. K. Mathukia

Department of Agronomy, Gujarat Agricultural University,
Junagadh-362 001

A field experiment to study the response
of fodder sorghum varieties (GFS-4 and
Gundari) to nitrogen (0, 20, 40 and 60 kg
N/ha) and phosphorus (0, 20 and 40 kg
P,Og/ha) was carried out during rabi
season of 1992-93 at Agronomy Farm,
Gujarat Agricultural University, Junagadh.,
The soil was clayey in texture and slightly
alkaline in reaction with low available nitrogen,
medium available phosphorus and high
available potassium. The experiment was
laid out in split plot design with three
replications. The crop was sown on November
S, 1992 with inter-row spacing of 30 cm
using 60 kg/ha seed rate,

The data presented in Table 1 indicated
that growth attributes and fodder yield were
significantly differed among both the varieties.
The variety GFS-4 was found superior in
respects of plant height (at 30 and 45 days
after sowing (DAS) as well as at harvest), leaf
area/plant,  internodes/plant,  length  of
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internode and stem thickness which ultimately
resulted in significantly higher green and dry
fodder yield. Variety GFS-4 produced 19.8
and 20.7% higher green and dry fodder
yield, respectively over variety Gundari,
Vekaria (1989) also made similar
observations.

Growth aftributes and fodder vyield
were  significantly increased with each
increament in level of N, except number of
internodes/plant. Application of 60 kg N/ha
recorded significantly the highest plant
height (at 30 DAS, 45 DAS and harvest),
leaf area/plant, length of internode and
stem thickness which reflected in significantly
higher green and dry fodder vyield. N
fertilization @ 60 kg/ha registered 100.3, 43.5
and 15.4% higher green fodder yield as
well as 101.1, 44.5 and 15.0% higher dry
fodder yield over 0, 20 and 40 kg N/ha,
respectively. Similar results were also
obtained by Vekaria (1989) and Patel
(1991).

Ditferent levels of phosphorus exert thier
significant influence on growth attributes and
fodder yield. Both the higher levels of P
le. 20 and 40 kg P,Osha being on par,
significantly improved plant height, leat
area/plant, length of intemode and stem
thickness and consequently higher green and
dry fodder yield to the tune of 29.8 and




TABLE 7

Effect of nhrogen

and phosphorus on growth and yield of sorghum verletles.

Plant helght {em) Leqf area! Number of jengthaf Stem Fodder yeld {q/ hal‘]
Treatment ——— —— — . pilant internodes/  Internode  thickness
30 DAS 45 DAS Harvest em; planit {emy {mny) Green vy J
Wariety \
GFS-4 55.3 121.7 160.0 14.688 7.1 21.8 3.9 218.0 5.5
Gundari 47.2 108.8 138.8 12.80 B.2 0.8 5.4 182.0 82.8
C. D. at 5% 4.3 72 12.8 1.44 0.5 1.8 0.5 28.4 £.4
Fitrogea (kg/ ta)
0 41.3 90.8 1102 12.29 8.5 15.2 3.6 130.4 44.9
20 49.4 108.6 147.4 13.54 6.3 20.7 4.2 182.0 62 5
40 55.1 121.1 163.1 14,20 6.7 22.8 5.0 226.4 8.5
60 50.4 130.5 1772 15.00 8.7 24.4 5.6 261.2 090.3
C.D. at$59%. 1.8 3.6 8.4 0.80 NS 1 02 138 3.9
Fhosplorus (kg ha)
o 48.8 110.5 120.8 13.35 8.6 i6.8 492 168.0 57.4
20 51.2 115.1 162.6 14.07 4.8 22.7 At 215.5 744
40 53.8 112.7 1685.0 13.92 8.7 2.9 4.4 218.5 75.4
C. D. at 5% 1.8 3.2 5.8 0.52 NS 0.9 0.2 i1.8 3.4
Qﬂwm NS Ns NS NS NS NG NS NS n
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29.6%, respectively over control. The findings
are in confirmity with those of Patel (1991).

Interaction effects of variety, nitrogen and
phosphorus were found non-significant for all
the growth parameters and yield.
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Thus, the sorghum variety GFS-4 can
be fertilized with 60 kg N + 20 kg
P,0Os/ha for securing higher fodder yield under
south Saurashtra agro-climatic conditions.
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Performance of Safflower
(Carthamus tinctorius) Varieties
Under Different Sowing Dates

B. M. Patel, S. G. Sadaria, V. D. Khanpara,
B. B. Kaneria and R. K. Mathukia

Department of Agronomy, Gujarat Agricultural University,
Junagadh-362 001

A field experiment was conducted at
Agronomy  Farm, Gujarat  Agricultural
University, Junagadh during rabi season of
1992-93. The soil was clayey in texture,
medium in total nitragen (0.07%), medium
in available phosphorus (34 kg/ha), high in
available potassium (303 kg/ha) and slightly
dkaline in reaction (7.9 pH) with normal
EC. (030 dS/m). The treatments
comprising 4 dates of sowing (October
10, 20, 30 and November 9) and 5 varieties
Bhima, Tara, Manjira, A-1 and NRS-209)
Were tested in a split plot design with 4
replications taking dates as main plct
Veatment, Half dose of N and full dose
O,f ons were applied in forms of urea and
Sngle-super phosphate, respectively at the
me of sowing and remaining half
“se of N was top-dressed at 40 days
after Sowing. The crop was sown at 45 cm row
*Pacing using 15 kg/ha seed rate.

-
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Dates of sowing significantly influenced
growth and yield of safflower. Each delay
in sowing after October 10 significantly
reduced the growth and yield of the crop.
The growth and yield attributes viz., plant
height, plant spread, primary and
secondary  branches/plant,  seeds/head,
100-seed weight and seed vyield/plant were
higher in October 10 sowing. However,
October 20 sowing was on a par with
October 10 sowing with respects to plant
spread, primary and secondary branches/
plant and heads/plant. Harvest index
remained unaltered under different dates of
sowing. The results are in concurrence
with those reported by Ghule et al
(1987).

Growth parameters viz., plant height
and primary and secondary branches/

plant as well as vyield attributes viz.,
heads/plant, seeds/head, 100-seed weight
and seed yield/plant were significantly

higher in variety ‘Bhima’. However, there
was no significant difference in plant spread
and harvest index among the varieties.
The variety ‘Bhima’ recorded significantly
highest seed and stover yield, which have
evidently resulted from higher growth and yield
parameters. The higher genetic yield
potentiality and greater adaptability of variety




TABLE 1 o
Effect of sowiny dates on yrow:n and yie'd of saffiowsr variaties.

Bpeds/ Seed i B0 Yield {g/ha) Hrrpest
head i seev e : tndex
L Seed Stover (%)

> o b ks nls W, - =
Dates o sowilug R
Owtnber 10 7B.80 38,35 B.2 B 9 |

Pyt Plessat Branches/nlen?
Treatment helght  spreod

()

1 ¥ wan = gy g o 5
E(%) Primery  Seeondory

12.9 Z20.8 1520 B8.88 18.40 53.82 25 .80
October 20 71.8D 35.95 8.0 iz2.4 18.8 i ig.az 3.8 18,232 47186 2567
=

Chtober S0 715 A1 .55 5.6 8.3 15,4 8.7 7.Ra 3.88 13.38 48.55 25,72

Nowvemnbor £ BE.50 302205 5.7 8.5 e “an .87 345 7.8y Z23.03 %8.73

. D at 5% %44 2.96 0.7 .5 1.2 1.0 O.R87 .15 20 3.30 NS
Varieties

Bhyixra T6.87 b LS (8 (L LL.3 18.3 21 .4 13,78 4,82 17.71 51.28 25.83

Tara Ba.87v 31.31 7.2 16.% Les 6 g . 0.92 3.34 13.21 A8 04 DHTA

Magnjirn va.is 34.43 8.8 kLR i8.8 G g8 8.71 3.11 12.07 Z24.78 2h./5

Al 70.75 340 8.5 1D.3 18.1 18.3 4.5 A.54 12.510 35.88 AhH. 78

NRS-2008 T4.37 3493 7.6 11.2 18.0 18.3 LI.8B7 3.68 4.6 41.89 25,79 5

C. D at 5% 318 NS O.8 0.8 1.8 Ded £.63 0.0a D658
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might be responsible for higher  also studied by Bhanvadia (1993).

‘Bhima’ , . :
ield. Such kind of varietal difference was
| L (Received on 8th May, 1996)
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reported (Katyal and Agrawal, 1982). In case
of electrical conductivity, such relationship
was not very clear as more than 93 per
cent of the soils were in low category.
Unlike pH, a reverse trend was noticed in
case of organic C content, available
phosphorus and potassium contents as the
percentage of Zn deficiency decreased from
32 to 22, 35 to 15 and 38 to 20, with
increase in status of these nutrients,
respectively.

The available nutrient statué is largely
influenced by the presence of soil organic
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matter and as such a positive relationshig
organic matter with available Zn hag be;f
reported by different workers (Mehra an:.'
Basar, 1991; Gupta, 1995). The enhancemem
in the Zn availability in the gq is
attributed to the complexing agents Produceg
by organic matter which bind zZn ip plant
available form. Hence, in general, the SOils
poor in fertility status with alkaline reactiop in
nature are relatively more prone to Zn

deficiency (Table 2).
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Biology ¢f Spadapsers liture
(Fabricius) As a Pest of Casfor
in Galerat®

W, M. Kapadin®

Main Ory Farming Hesearch Station,
Garfarat Agricuesl Univensiy, Tanghadia 380 003

Spodoptera ftura (Fabrciug] s &
polyphagous pest and its oulbreak was
reported earlier on ftobacco, caulflowsr and
maize in India and in tecent ysars on caster in
South Saurashtra (CGujwadl. lts compsrative
development of different host plante was

TABLE 7T

studled oy Rettan Lal and Nayax (1863,

Thomas ef &l (1968), Singh and Byas

i1675) and Bhalan! and Talatl (1984), and

they have reported the castor as the most
prefecable host. However, little information
on s biology sartioularly on castor is available
from Gularal. Hence, a laboratory study on
s bidicgy on castor was done during
Sapiember-Octover, 1993 when meaximum and
minfmum temverstures ranged frem 32.9 to
355 and 22.4 ‘o 23.7°C. respectively and
relative humidity from 38 to 84 per cent.

Spodapters lavee were collecied from
castor field and rezred on castor leaves in

Blolegy of Spodoptora lura when reared on castor.
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i No. | Duration in days = 5]
ftﬂgﬁ Studled Range fwerage J
ﬁ:g 303 3.3 288 )
Larva 25 8-12 8,04
Firat instar 25 3-4 2.12
Second instar 25 12 1.56
Third Instar 28 Z-3 228
Fourth instar 25 1.2 1.08
| Fifth Instar 25 -2 1.Co
Sixth (nstar 28 I-2 1.33
\ , i
Pregent address . Depatment of Entomology, Colbege of Agrcuive, GAU, Junagach-96z 001 t
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ratio was 1,55 1 In fisld coliected samoles
and .01 : 1 in labcratory rearec Des

The study concluded thet Spodopiora
litura completed cts life cycie on casior within
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2470 days, accounting hgh fecundly
imean 1208} In i-4 cays of oviposition
peried,

(Reseived on 17th Oet., 1885)
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Biology of Sesamum Leaf Roller
and Capsule Borer Antigastra
catalaunalis (Duponchel) in Gujarat

M. N. Kapadia*

Main Dry Farming Research Station,
Gujarat Agricultural University, Targhadia-360 003

The leaf and capsule caterpillar,
Antigastra catalaunalis (Duponchel) (Pyralidae
Lepidoptera) is an important pest of
sesamum. Its biology has been reported
from Uttar Pradesh (Menon et al. 1960,
Teotia and Hussain, 1965) and Punjab
(Cheema and Singh, 1987). A perusal of
the published literature has shown that its
biology in detail has not been reported from

Gujarat except a report on preliminary
observation made by Desai and Patel
(1965). Hence the present study was

made during November — December 1993,
prevailling 26.7 + 8.15°C and 41.75 =

12.25% relative humidity.

Initial culture was raised by collecting
the larvae of the pest from the sesamum field
and reared in laboratory till the emergence of
adults, The freshly emerged adults were
paired (female and male) and confined in a
plastic jar (16 x 7 ‘cm) containing tender
leaves for oviposition and 5% sugar solution in
cotton swab as food for them. Fourteen pairs

were studied for egg laying capacity and
longevity. The larvae were reared individually
on tender leaves in the plastic box (7.5 x
3.5 cm) until pupation and adult emergence.
The instar was determined by presence of
the caste off head capsule. The observations
on different developmental stages are
summarised in Table 1.

Biology

Female laid eggs singly on the tender
leaves. Egg was whitish, 0.53 mm long and
0.31 mm broad. The incubation period
averaged 3.05 days. Egg viability was 96.41
per cent. Newly hatched larva was whitish,
black headed, 2.63 mm long and 0.46 mm
broad. The larva passed through five instars
and duration of each instar was 4.64, 2.52,
1.93, 1.20 and 1.40 days. Total larval period
lasted for 10-13 days. Fifth instar larva
measured 15.16 mm long and 3.69 mm
broad. The pre-pupal stage lasted for 1 to 2
days. It was covered by whitish silken
threads. It pupated inside the webbed leaves
or between the two capsules. The pupal period
averaged 6.03 days. The egg period was
reported to be 5.9 days (Cheema and Singh,
1987) and 4-5 days (Desai and Patel, 1965).
Teotia and Hussain (1965) reported the larval
period to be 18-19 days and 10-15 days (Desai
and Patel, 1965). The pupal period lasted for
3-9 days (Teotia and Hussain, 1965) and
4-5 days (Desai and Patel, 1965),

*Present address : Department of Entomology, College of Agriculture, GAU, Junagadh-362 0001.
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/ = f( ) W
TABLE 1 L EA
Blology of Antigastra calalaunalis reared on sesamum (26.7 = '3,?5“(5, 41.75
+ 12.25% RH). " ‘:J ,T.'Jk':',
(Stage No. studied Duration In days 1
L Range  Average ¥
(Egg 108 2.6 3.05 =)
Larva 30 10-13 11.03
First instar 32 4-5 4.65
Second instar 32 2-4 2.52
Third instar 30 1-2 1.93
Fourth instar 30 1-2 1.20
Fifth instar 30 i-2 1.40
Pre-pupa 30 1-2 1.16
Pupa 30 5-7 6.03
Pre-oviposition 14 1-2 2.07
Oviposition 14 2-5 3.97
Post-oviposition 14 1-2 1.83
Fecundity (Eggs/Female) 14 28-173 86.94
Adult
Male 14 3-6 4.00
Female 14 5-7 6.00
Eex ratio (Female : Male) 58 1.66 : 1.00

7

The pre-oviposition, oviposition and
post-oviposition periods averaged 2.07,
3.97 and 1.83 days, respectively. Females
laid a mean of 86.94 eggs with an average
of 28to 173 eggs. Females survived longer
(6.00 days) than males (4.00 days). The
female to male ratio was 1.66 : 1 inthe
field collected samples. The present results
of oviposition period and fecundity agree
with the repot of Cheema and -Singh

{(1987). Menon et al (1960) recorded
14-95 eggs per female.

Parasitism

An ichneumonid, Eriborus trochanteratus
Morely was found parasiting the larvae of the
pest. It was a solitary endoparasitoid, causing
24,00 per cent parasitism. An unidentified
Chrysopa sp. was also observed predating
upon the immature stages of the pest.

The study concluded that A. catalaunalis
completed its life-cycle within 27.27 days during
November-December under Gujarat conditions.
Cheema and Singh (1987) reported the life-
cycle of 51 days in winter.

"
(Received on 17th Oct.,.1995) '
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Effect of Insecticides on
Natural Enemies of Major Insect
Pests of Paddy

H. M. Patel, P. U. Patel, J. F. Dodia, M. C. Patel,
D. M. Korat* and K. G. Mehta

Main Rice Research Station,
Gujarat Agricultural University, Nawagam-387 540

Sufficient information on the
effectiveness of insecticides against insect
pests of paddy is generated through
experimental results. Large number of
insecticides belonging to various chemical
groups and its different formulations are
evaluated against paddy pests. With the
increasing awarness regarding environment,
the insecticides whose adverse effect on
environment and on beneficial fauna is
minimum  should be encouraged in
integrated pest management programme.
Safety to natural enemies of insect pests is
therefore one of the most important
attributes of such insecticides. The knowledge
about the adverse effect of insecticides on
natural enemies of paddy pests is meagre.
Therefore, this trial has been formulated to
assess the effect of recommended
insecticides on some of the common natural
enemies of paddy pests prevailing in middle

Gujarat area.

The trial was carried out during five
successive kharif seasons of 1989-90 to
1993-94, at the Main Rice Research Station,
Gujarat Agricultural University, Nawagam
(Gujarat). The experiment was laid-out in
Randomised Block Design with four
replications. There were eight treatments
including check (Control). Three granular

formulations viz., carbofuran, phorate and .

quinalphos and four sprayable formulations
viz., monocrotophos, chlorpyriphos, quinal-
phos and acephate were tested at the
recommended doses (Table 1). The gross
and net plot size were 10.50 m x 5.8 m and
9.30 m x 4.6 m respectively. Individual plots
were separated by bunds and channels to
regulate waterflow and prevent water
movement from one plot to other. The
seedlings of susceptible variety (GR-11) of
paddy were transplanted at 20 cm x 15 cm
spacing on 11-8-89, 6-8-90, 8-8-91, 3-8-92
and 20-8-93, in 1989, 1990, 1991, 1992 and
1993, respectively. All the recommended
agronomic practices except plant protection
were followed for raising healthy crop.
Insecticidal applications were given at 10, 30
and 50 days after transplanting (DAT) in each
treatment.

Observations on natural enemies were,

recorded at 10 days after each application. Foi
the purpose, number of spiders present or

*Present address 'Asso. Research Scientist (Ento),

Main Rice Research Station, GAU, Nawagam-387 540.
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randomly selected 5 hills in net plot area were
counted. The data obtained were analysed
after «/x + 1 transformation and presented in
Table 1. The egg-masses of yellow stem borer,
Scirpophaga incertulas (Walker) and eggs of
leaf folder, Cnaphalocrosis medinalis Guen.
available from net plot area were collected
from respective treatment at 7-10 days
interval. The eggs collected were kept in
separate test tube and observed for the
emergence of parasitoids and larvae from the
eggs. Similarly, the larvae and pupae of leaf
defoliators (leaf folder and rice skipper) were
collected from net plot area of each treatment
at weekly interval and observed for their
parasitism. The parasitoids which emerged out
were indentified on the basis of earlier records.
Per cent parasitism in eggs, larvae and pupae
was worked out for the entire season and
depicted in Table 2.

Data presented in Table 1, revealed that
the spider population significantly differed in all
the observations recorded during entire study
period, except on 60 DAT during 1990 and
1993. Pooled analysis showed significantly
highest (6.02, spiders/5 hills) population of
spiders was found in untreated control.
Significantly higher number (2.62 to 3.07)
spiders/5 hills) of spiders were recorded in the
plots treated with granular formulations than
those of sprayable formulations. Carbofuran
was relatively safe to spiders by registering
3.07 spiders/5 hills followed by quinalphos
(2.86) and phorate (2.62), whereas in case of
sprayable formulations, quinalphos was safe
as compared to other formulations tested.
These findings are fully supported by DRR
(1990, 1991, 1992) reports, wherein it is very
clearly showed that granular formulations
relatively safer to spiders than spray
formulations.

149

Data recorded on edg, larval and pupal
parasitism (Table 2) in paddy pests during
present study indicated that all the treatments
exhibited zero per cent egg-parasitism in
yellow stem borer (by Telenomus sp.) and leaf
folder (by Trichogramma chilonis), . except
acephate and control. Experimental plots
without any insecticidal application recorded
highest egg-parasitism in yellow stem borer
(67.67%) and leaf folder (33.33%) during
1989-90 and 1991-92, respectively. The larvae
of leaf folder were parasited by Apanteles sp.
and Brachymeria lasus (Walker). The extent of
parasitism by Apanteles sp. was 4.65 and
10.00 per cent in quinalphos 25 EC (1990-91)
and carbofuran 3 G (1989-90) treated plots,
respectively. The parasitism value by this
parasite in control was found to be 16.67 and
31.43 per cent during 1989-90 and 1990-91,
respectively. Similarly B. lasus parasited 41.18
per cent larvae in untreated plots during
1989-90. The larvae of rice skipper were
attacked by Apanteles baoris Wilk and -
Charops biocolor Szepligeti. The parasitism
value for the former species was 25.00
(carbofuran 3 G) and 8.33 (phorate 10 G) per
cent during 1989-90 and 1990-91,
respectively, whereas in case of later it was
10.00 (acephate) to 11.11 (quinalphos 25 EC)
per cent in sprayable formulations and 28.57
per cent in granular formulation (quinalphos 5
G) during 1989-90. The C. bicolor attacked 50
and 10.41 per cent larvae of rice skipper in
control plots during 1989-90 and 1990-91,
respectively.

Pupal parasitsm in leaf folder by
Xanthopimpla flavolineata Cameron was found
as 11.76, 10:53 and 8.33 per cent in control
plots during 1989-90, 1990-91 and 1991-92,
respectively. B. lasus was also recorded as
pupal parasite of leaf folder and rice
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A Now Recomd af Arth AT
| Prodetors It Groundnot vt Anand

(imdin}

Urndls Sheevos aned O, N, Tudey

A India Convdinaiad Flassmreh Projmet o Bioiogion
Gertral of Crap Pests und dasdls,
Gt Agtiouiturad Loharsity, Anand-383 150 Urdien}

Graundnif is grown in lsrge dres dubing
Psunmer in Gufaral, It suffers from Amsrdean
lisiicoverpa  (Heliothis) ermigers
r, jausic, Empoasca kemi Prth, tors,
aiotiwips  fraffous,  iobaene  catorplier,
Spodiaptera ftura vGab,, during Aprl ‘o May.
Wrile suveying the natal enemies of the
above peste, the authers came sCross 'wo
m;m;m ef Lygwad predators, Geocoris
tochvopterus Fleber G, jucindus Fabr, hitherio
pot recorded fom Guleral. G, ochroplenus
abunduntly seen than 6. fwouncus  with
ponutaiion of the formes aboul 25 adulis/23
Yanis and of the iatter 8 aduits/28 pianiy Baty
e prodefors were seer ‘eeding on ihe
ymnhs and aduits of Groundnut aphia, Aphis
tracofvora Kosh,, nyrphs of £ kerd and en
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Mszdersy. BS1 (D) pp. LB6-193.

the eggs of H armigers and 8. exigus
Prasence of aggs, nymphs and adults in the
ercp ingdicaled that thelr cocurrence was nol
roiderisl. The predatory bugs wers aise found
ae‘mm:i‘a’:ed with zrops like cotton, maize and

vnghasny dwring the same podipd. G

:z‘“w*rwm end G, jurndus were eafijer
:‘apmm as nredutors of colton iessds fom
PRelni [Subba Raoc el 4l 196Y). Abundance of
&, vehroplerus was .‘:’Bﬁumm{ on groundnid and
an an anoval weed Achyrasnthes aspera from
Madras where it was found to foed on
Cafothips indicus, Ayyaria chastophors, and
Selefathips darsalis, {Kurrear and
Anarttairisnman, 1985). Delalled studies on
G, cchrpisus are unter way.,
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prrﬂ‘” ET AL, : OCCURENCE OF A NEW LEAR SPOT OF G, NUT IN GUJARAT 15¥

s pathogen altacks on stem ard colier  and Medhya Predesh (Chaunan and Singh,
ogion Of plant but probably the leat spots 1988 and Agrawal, 1881).
ocoulrad due to the infection resuted from P
sclorotia dispersed from soil by splashing rain, This Is a first repori of 'e&l S
groundnut in Gujarak.
The lea! spot of groundnut caused by S. . od O 1955)
el WBS repoited eatiler from Ulter Pradesh (Reveived on 19th Ut 195%
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TIKKA ET AL. 1 CYTOPLASMIC-GENIC MALE STERILITY IN PIGEONPEA

3. Selected fertile F, plants were advanced
to F3 generation by selfing.

4. Selected sterile Fy plants were allowed to
- open pollinate and .- advanced to Fj
generation, '

¥
it

In_all the crosses. plant to plant mating
was . followed with- the fertile counterparts
- maintained by selfing. ‘Fortytwo BC,F,
progenies . arising from 12 F,° and four
pollinators. raised duting monsoon 1995 were
examined for the extent ‘of: pollen sterility
and other quantitetive characters. All the 299
plants in 12 BC,F, progenies, resulting from
MS 288 .(fertile) were found o -be 100%
sterile, while .out of .11 BC,F, progenies,
arising from QMS-2 (fertile), four progenies
comprising 30 plants were completely sterile.
This ruled out the possibility of MS; and
MS, ‘genes to be responsible for the pollen
sterility in the present material. Similarly, in
ICPL-87 out of nine progenies, three were
found to possess completely sterile plants,
while in GT-100 out of ten progenies, four
possessed completely sterile plants.

In BC,F, (Summer 1996), 17 progenies
of 288 at Sardar Krushinagar and 16
progenies at Navsari comprising 401 plants
showed complete pollen sterility. in BC,F,
(Monsoon 1996) in 207 progenies comprising
2033 plants raised in isolation at Sardar
Krushinagar alongwith ICPL-288 as pollinator,
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- confirmed . the

all the plants showed complele polien
sterility. The crosses attempted in BC4F; with
F, (fully fertile) plants from the derived lines
confirmed the restoration of fertility.

Earlier attempts at ICRISAT, Hyderabad
using Cajanus
cajan x Atylosia - spp. . (now merged with
Cajanus) resulted in male sterility associated
with varying degree of female’ sterility.
Recently . Ariyanayagam et al. (1993} and
Ariyanayagam et al. (1995) reported high
degree of male sterility at genome transfer
stage 1V in interspecific crosses of Cajanus
sericeus'x Cajanus cajan.

The ' results of the present study-
existance of -;a stable
cytoplasmic-genic male sterility system in
pigeonpea with S-r as A-line (GT-288A)
and its maintainer with Fiir as B-line -
(GT-288B) alongwith restoration mechanism
available in stable fertile lines 'derived from
interspecific . hybridization (Cajanus

scarabaeoides x Cajanus cajan).
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