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INTRODUCTION
Niger (Guizotia abyssinica L.) belongs to family

Asteraceae, is a major oilseed crop of southern and central
India, Ethiopia, east Africa. Niger originated from Ethiopia is
commonly known as Ramtil, Kalatil, Tilangi and Nug. In India,
niger is grown in an area of 4.2 lakh hectares with an annual
production of 1.12 lakh tonnes (Anonymous, 2005; Damodaran

and Hedge, 2003). In Gujarat, niger is locally known as Kharsani
or Ramtil grown exclusively in tribal and hilly areas of
Panchmahals, Bharuch, Surat, Navsari, Valsad and Dangs
districts during Kharif season. A total of 24 insects are
recorded on niger in both Ethiopia and India. Out of these, the
niger fly (Dioxyna sororcula and Eutretosoma spp.) and black
pollen beetles (Meligethes spp.) are the most important (Bayeh
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ABSTRACT

Investigations were carried out on population dynamics of major insect pests on niger (Guizotia
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hours, wind velocity and evaporation. The results revealed that the incidence of sucking pests
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and Medhin, 1992). In India, control measures for niger
caterpillar, semilooper, hairy caterpillar and surface grasshopper
have been developed. Insect attack on niger flowers causing
severe seed set reduction has been reported in India. The
niger fly is a serious insect pest which feeds on flower heads,
interfering in seed-set and pollination (Schmutterer, 1971).
Another serious insect which fed on flower heads, thereby
reducing seed-set in Ethiopia, was black pollen beetles (Bayeh
and Medhin, 1992). Among all the above pests, aphid
(Uroleucon compositae), jassid (Amrasca biguttula
biguttula), and whitefly (Bemisia tabaci) are observed in
south Gujarat conditions in winter season. For knowing
population dynamics of these sucking pests on niger an
investigation was carried out at Navsari Agricultural
University, Navsari during winter season of 2011-12. The
information on population dynamics can be used for initiating
the plant protection measures for successful management of
these insect pests so that economic damage can be avoided.

MATERIALAND METHODS
Investigations on population dynamics of major sucking

pests infesting niger and their relation to weather parameters
were conducted during winter 2011-12 on niger (Guizotia
abyssinica L.) variety Gujarat Niger-1 at College Farm, Navsari
Agricultural University, Navsari. The niger crop was grown
and 20 plants were randomly selected from an experimental
area of 20×20 m. Observations were recorded at weekly
interval. For recording the population of aphids, jassids and
whitefly, three leaves each from top, middle and bottom portion
of the randomly selected plants were critically observed and

number of aphids, jassids and whiteflies were counted and
population per leaf was worked out. The data of population of
sucking pests were also correlated with weather parameters
viz., maximum temperature, minimum temperature, average
temperature, morning relative humidity, evening relative
humidity and average relative humidity, sunshine hours, wind
velocity and evaporation.

RESULTS ANDDISCUSSION
The data on population of various sucking pests in niger

are presented in Table 1. Perusal of the data indicated that the
population of aphid started from the fourth week after sowing
(WAS) i.e. the second week of December (0.39 aphid/leaf).
The population of aphid increased gradually and reached to
the peak level (63.20 aphids/leaf) at 13th WAS co-inciding with
first week of February. Thereafter, population was steadily
declined and finally disappeared. In past, Rathore and Pathak
(1981) had reported that the aphid appeared in safflower crop
in 1st SMW of January and pest disappeared with the crop
maturity. Thus, the results of present investigation are in
confirmation with the past report.

The correlation co-efficients observed between aphid
population and weather parameters (Table 2) revealed that
maximum temperature (r = -0.590), minimum temperature (r = -
0.550), average temperature (r = -0.601) and evaporation rate
(r= -0.543) had significant negative influence on aphid
population. While, evening relative humidity (r= 0.114) and
sunshine hours (r=0.593) had positive impact, whereas morning
relative humidity (r = -0.364) and average relative humidity (r=
-0.048) had non-significant negative correlation with aphid

Table 1 : Population dynamics of major sucking insect pests on niger during winter season 2011-12
Mean number of population per leafWeek after

sowing
(WAS)

Date
Meteorological week

(SMW) Aphid, U. compositae
Jassid, A. biguttula

biguttula
Whitefly, B. tabaci

3. 02/12/2011 48 0.00 0.00 0.00

4. 08/12/2011 49 0.39 0.27 0.86

5. 14/12/2011 50 3.42 0.80 2.72

6. 20/12/2011 51 6.49 2.48 3.60

7. 26/12/2011 52 14.28 3.55 4.74

8. 01/01/2012 1 16.12 4.60 6.16

9. 08/01/2012 2 19.24 4.95 8.20

10. 15/01/2012 3 29.35 6.16 8.46

11. 22/01/2012 4 37.40 8.23 10.24

12. 29/01/2012 5 49.23 8.52 14.56

13. 05/02/2012 6 63.20 5.43 8.22

14. 12/02/2012 7 41.13 3.87 5.27

15. 19/02/2012 8 29.30 2.58 3.10

16. 26/02/2012 9 15.40 1.23 1.12

17. 05/03/2012 10 5.44 0.58 0.24

18. 12/03/2012 11 0.00 0.00 0.00
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population. In past, Kamath and Hugar (2001) found that the
maximum temperature and relative humidity had significant
negative correlation on population of safflower aphid (U.
compositae). Thus, the results of present findings are in
agreement with the past reports.

The results further showed that the population of jassid
also started from the fourth WAS i.e. second week of December
(0.27 jassid/leaf). Initially the population of this pest was
increased slowly and reached the peak level (8.52 jassids/
leaf) at 12th WAS coinciding with 5th week of January. In past,
Chandrakumar et al. (2008) stated that the leaf hopper attained
peak in the months of December with maximum temperature.
Thereafter, population was steadily declined and reached to
level of disappearance. The results of present findings are
more or less in agreement with past reports.

The correlation co-efficients existed between jassid
population and weather parameters revealed that maximum
temperature (r= -0.733), minimum temperature (r= -0.646),
average temperature (r= -0.727) and evaporation rate (r= -0.803)
had highly significant negative influence on jassid population.
While, evening relative humidity (r=0.518), average relative
humidity (r=0.399) and wind velocity (r=0.504) exhibited
significant positive correlation with jassid population. In past,
Mall et al. (1992) reported that an average temperature ranging
between 20 to 25°C and relative humidity between 50 and 75
per cent showed significant impact on the population build
up of the pest. Thus, the present findings are in corroboration
with past reports.

It can be further inferred from Table 1 and 2 that the
population of whitefly also started from fourth WAS i.e. the
second week of December (0.86 whitefly/leaf) and reached to
a peak level (14.56 whiteflies/leaf) during 12th WAS coinciding
with fourth week of January. Thereafter, the whitefly population
was gradually declined and disappeared. In past, Chaudhary
et al. (2001) found that the population of whitefly, B. tabaci
on tomato reached at highest level during middle of February
and high level was maintained from mid February to mid March.
Thus, the results of present investigation are in close
agreement with past report. Patel and Jhala (1992) reported
the infestation of B. tabaci on brinjal in the month of July-
August (12.51 whiteflies/leaf).

The results presented in Table 2 indicated that maximum
temperature (r= -0.714) and evaporation rate (r= -0.791) had

highly significant negative correlation with whitefly
population. While, minimum temperature (r= -0.602) and
average temperature (r= -0.694) had significant negative
correlation. The evening relative humidity (r= 0.426) and sun
shine hours (r= 0.299) had significant positive correlation.
Whereas, average relative humidity (r= 0.292) and wind
velocity (r= 0.533) had significant positive correlation. In past,
Chaudhary et al. (2001) found that temperature, relative
humidity and rainfall were negatively correlated with B. tabaci
population on tomato. Thus, the results of present
investigation are in close agreement with the past report.

From the above results it can be inferred that population
of aphid, jassid and whitefly was initiated from 4th week after
sowing of niger. The population of aphid, jassid and whitefly
reached to peak level at 13th, 12th and 12th week after sowing,
respectively. The population of all the three sucking pests
disappeared at 18th week after sowing. Looking to correlation
co-efficients, maximum temperature, minimum temperature and
average temperature had significant negative correlation with
the population of all the three sucking pests indicating that as
temperatures increased, the population of sucking pests
decreased (Vinod et al., 2012; Hole et al., 2013 and Saner et
al., 2013). Further, evaporation rate also had significant
negative correlation with population of sucking pests in niger
indicating that as evaporation rate increased, the population
of sucking pests decreased. Wind velocity had significant
positive correlation with population of sucking pests in niger
which indicated that as wind velocity increased, population
of sucking pests increased in niger. As far as relative humidity
is concerned, evening relative humidity had significant
positive correlation with aphid and jassid population indicating
that as evening relative humidity increased, the population of
aphid and jassid increased. While average relative humidity
had significant positive correlation with jassid and whitefly
population, indicating that as average relative humidity
increased the population of jassid and whitefly increased in
niger. Sun shine hours had significant positive correlation
with population of aphid in niger indicating that as sun shine
hours increased, the population of aphid increased.

A number of reports are available from India and abroad
on the incidence of Bactroceras cucurbita, Dacus ciliatus,
fruit flies and jassids, Dacus dorsalis and melonfly in relation
to weather parameters (Banerji et al., 2005; Patel and Patel,

Table 2 : Correlation matrix of the relationship between weather parameters and population of insect pests of niger during winter
2011-12

Temperature (0C) Relative humidity (%)
Insect pests

Max. Min. Ave. Morning Evening Ave.
Sunshine

hours

Wind
velocity
(km./hr)

Evaporation

Aphid -0.590* -0.550* -0.601* -0.364 0.114* -0.048 0.593* 0.714** -0.543*

Jassid -0.733** -0.646** -0.727** 0.006 0.518* 0.399* 0.299 0.504* -0.803**

Whitefly -0.714** -0.602* -0.694* -0.093 0.426 0.292* 0.299 0.533* -0.791**
** and * indicate significance of values at P=0.01 and 0.05 is (r=± 0.497); (r=± 0.623), respectively
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1996; Palnaik et al., 2004; Shukla and Prasad, 1985 and Su,
1984).

Acknowledgement :
The authors are grateful to the Honourable Vice

Chancellor and Director of Research and Dean Faculty of Post
Graduate Studies, Navsari Agricultural University, Navsari and
Dean, N.M. College of Agriculture, Navsari Agricultural
University, Navsari as well as Farm Manager, College Farm,
Navsari Agricultural University, Navsari for providing
necessary facilities for conducting research work and Dr. J.R.
Naik, Associate Professor of Statistics, N.M. College of
Agriculture, Navsari Agricultural University, Navsari for
analysing the data.

REFERENCES
Anonymous (2005). Monthly review of Indian economy. May, 12-
14pp.

Banerji, R. Sahoo, S.K., Das, S.K. and Jha, S. (2005). Studies
on incidence of melon fly. Bactrocera cucurbitae (Caq.) in relation
to weather parameters on bitter gourd in new alluvial zone of west
Bengal. J. Entomological Res., 29(3): 179-182.

Bayeh, M. and Medhin, T. Gebre (1992). Insect pests of niger,
linseed and brassica. Proc. First National Oilseed Workshop, 3-5
Dec., 1991, Addis Abeba, 174-177pp.

Chandrakumar, H.L., Kumar, C.T.A., Kumar, N.G.,
Chakravarthy, A.K. and Raju, T.B.P. (2008). Seasonal occurrence
of major insect pests and their natural enemies on brinjal. Curr.
Biotica, 2(1) : 63-73.

Chaudhary, N., Deb, D.C. and Senapati, S.K. (2001). Biology
and fluctuation of whitefly (Bemisia tabaci) population on tomato
as influenced by abiotic factors under Tarai region of west Bengal.
Indian J. Agric. Res., 35(3) : 155-160.

Damodaran, T. and Hegde, D.M. (2003). Seed and oil quality
characteristics of some niger genotypes. J.D. Oil Technologists
Assoc. India, 25(2) : 42-44.

Hole, U.B., Gangurde, S.M., Sarode, N.D. and Bharud, R.W.

S.A. DARANDALE, H.V. PANDYA, S.D. PATEL AND S.M. PATEL

(2013). Evaluation of second generation Bt cotton hybrids against
sucking pests and bollworms. Internat. J. Pl. Protec., 6(1) : 77-81.

Kamath, S.P. and Hugar, P.S. (2001). Population dynamics of
aphid, Uroleucon compositae Theobald (Aphididae : Hemiptera)
on safflower. Karnataka J. Agric. Sci., 14(1) : 154-156.

Mall, N.P., Pandey, R.S., Singh, S.V. and Singh, S.K. (1992).
Seasonal incidence of insect pests and estimation of the losses
caused by shoot and fruit borer on brinjal. Indian J. Ent., 54(3) :
241-247.

Patel, H.M. and Jhala, R.C. (1992). On host range, host preference
and population dynamics of whitefly, Bemisi tabaci in south Gujarat,
India. Gujarat Agric. Univ. Res. J., 17(2) : 76-81.

Patel, R.K. and Patel, C.B. (1996). Influence of weather parameters
on incidence of fruit fly, Dacus ciliatus on little gourd. Indian J.
Entomology, 58(3): 239-244.

Patnaik, H.P., Sarangi, P.K. and Mahaptra, P. (2004). Studies on
the incidence of fruit flies and jassids on summer bitter gourd and
their control. Orissa J. Hort., 32(2): 87-90.

Rathore, V.S. and Pathak, S.C. (1981). Seasonal incidence of
safflower aphid, Uroleucon compositae Theobald at Jabalpur. Indian
J. Plant Prot., 9(2) : 162-168.

Saner, D.V., Kabre, G.B. and Shinde, Y.A. (2013). Efficacy of
newer insecticides on sucking pests in Bt cotton under Khandesh
region of Maharashtra. Internat. J. Plant Protec., 6(2) : 405-411.

Schmutterer, H. (1971). Contribution to the knowledge of the
crop pest fauna in Ethiopia. Angewandte Entomology, 67 (1-4) :
371-389.

Shukla, R.P. and Prasad, V.G. (1985). Population fluctuation of
the oriental fruit fly, Dacus dorsalis Hendel in relation to host and
abiotic factors. Tropical Pest Mgmt., 31 (4) : 273-275.

Su, C.Y. (1984). The study on the relationship between seasonal
succession of male adult of melon fly, Dacus cucurbitae and the
meteorological factors. J. Agric. For., 33 (2) : 105-109.

Vinod, S.K., Hakkalappanavar, Sangamesha, Danaraddi, C.S.,
Biradar, Shilpa B. and Tattimani, Manjunath (2012). Evaluation
of newer molecules against sucking pests of cucumber. Internat. J.
Pl. Protec., 5(1) : 72-74.

61-64

8t h

 of Excellence
Year

 


