
Vol. 22, No. 1 WALUNJ et al 97Journal of Agrometeorology 22 (1) : 97-99 (March 2020)

In India, fig cultivation is mostly confined to western

part of Maharashtra, Gujarat, Uttar Pradesh, Karnataka and

Tamil Nadu. Among these, Maharashtra is the leading state

with an area of 475 ha, production of 4,773 metric tons and

productivity of 10.05 tons ha -1year -1(Anonymous,

2017).Among the several constraints for low productivity of

fig is the prevalence of number of destructive pest at different

stages of its growth and development. Fig, like any other

fruit crops suffers from many pestsviz., fig stem borer,

Batoceraru fomaculata,jassids, Velucariaesp., Thrips,

Scritothripstabaci and root knot nematode, Melidogyne

incognitaetc. Amongst these stem borer is a serious one

which has been reported to cause50-70 per cent yield losses

(Anonymous, 2004).The role of environment in the

development of a pest and disease is complex. A model

linking development of the pest with environmental factors

such as temperature,relativehumidity, rainfall, rainy days,

bright sunshine hours etc greatly influence the insect pest

population which may be used as a forecaster of the pest

incidence (Heonge et al., 2007). Review of pertinent

literature indicates that very meager work has been done on

various aspects of this pest. In general pest weather relation

has been analyzed through empirical models, which behave

in location specific manner (Prasannakumar and Subhash

Chandar, 2014).

Therefore, looking to the economic importance of the

pest and global change in the climate, it was felt most

essential to initiate systematic studies to develop linear

regression equation for forewarning the fig stem borer

incidence one week prior by considering the effect of

different weather parameter viz., temperature, humidity,

wind speed, rainfall etc.and thereby to undertake timely

control of stem borer on the fig.The field experiment was

conducted at AICRP, Arid zone fruit, Department of

Horticulture, MPKV, Rahuri for eleven consecutive

years(2005 to 2015) on the fig orchard planted at a distance

of 6 x 6 m2 between two plants and rows.The variety used

was Poona fig.The observations on incidence of fig stem

borer, Batoceraru fomaculata were  recorded  at weekly

interval and correlated with meteorological parameters

through out the year from 2005 to 2015. The data on pest

infestation commencing from 25th SMW up to 48thSMW and

per cent infestation was worked out. The weekly weather

data viz.,maximum and minimum temperature,morning and

evening relative humidity, rainfall, sunshine hrs etc were

procured from observatory located at the Research Station

and correlated with the pest incidence. After calculation of

available data sets on weather parameters and stem borer

population in fig during nine years (2005 to 2013), the linear

regression model is developed for the prediction of stem

borer incidence in fig. The data on weather parameters and

stem borer population was subjected to the statistical analysis

and correlation coefficient (r),linear regression squared

multiple (R2) and regression equation were worked out for

predicting the stem borer incidence in fig in Maharashtra.

This equation was validated using data of further two years

(2014 and 2015). Model performance was evaluated by

comparing observed and predicted per cent damage of stem

borer.

The peak incidence (6-7%)was noticed during 35th to

38th MW with maximum temperature in the range of 29.5 to

30.2oC, minimum temperature in between 20.2 to 22.3oC,

morning humidity in the range of 87 to 88 % and after noon

humidity 60 to 65 %. Stem borer population was positively

correlated with minimum temperature, RH-I and RH-II while

it was negatively correlated with maximum temperature

(Table 2). By employing step down linear regression equation

viz.,infestation (%)=-58.2+0.3
*
T

max
-0.9

*
T

min
+0.7

*
RH-

I+0.2
*
RH-II, the incidence of stem borer on fig can be

forewarned to an extent of 78 % accuracy (R2=0.78).
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Observed and estimated values of stem borer infestation on

fig are also calculated for validation for 2014 and 2015.The

standardized residual values estimated based on deviation

between actual observed and predicted stem borer infestation

are in between-3.00 and +3.00 which indicated the

suitability of model for stem borer infestation prediction

irrespective of the weather parameters. Also,there was no

significant difference between observed and estimated stem

borer infestation (%) which indicated statistically non-

significant results. Hence, the equation is best fitted for

forewarn the stem borer incidence (Table 2).

The resultant negative value indicate the absence of

stem borer incidence and positive valueindicate the

possibility of occurrence of incidence. Analysis of central

tendencies of weather parameters revealed that 30.78+0.5

maximum temperature,20.11+ 0.5 minimum temperature,

85.75+1.0 morning relative humidity and 55.42+4.0 evening

relative humidity are highly congenial for the multiplication

and spread of fig stem borer from 4thweek of August (35thSMW)

to 3rd week of September (38thSMW).The other statistical

parameters like MAE (-1.35 and 1.04), MBE (0.22 and -

0.01) and RMSE (-0.97 and 0.96) also estimated for both the

years 2014 and 2015 (Table 3).The correlation and regression

analysis clearly indicated the importance of weather factors

for forewarning of stem borer infestation in fig. The weather

based forewarning models for safflower aphid (Uroleucon

compositae T.) were developed by Akashe et al. (2013). The

predictive model for mustard aphid infestation for eastern

plains of Rajasthan was studied by Bapujirao et al. (2012).

They developed the DSS (development of a decision support

system) and also reported the negative correlation of

minimum and maximum temperature and positive correlation

of morning relative humidity and rainfall with the aphid

population.This justifies the results of the present

investigations too.

Thus, it can be concluded that the model (Infestation

(%)=-58.2+0.3
*
T

max
-0.9 

*
T

min
+0.7

*
RH-I+0.2

*
RH-II) could be

used to forewarn the fig stem borer infestation (%) in respect

of weather parameters of the region.This model can be used

Table 1:Effect of weather on stem borer of fig during 2005 to 2013(Av.of nine years)

MW Stem borer Infestation (%) T
max 

 T
min

(ºC) RH-1 (%) RH-2 (%)

25-26 0.62 32.8 23.0 85 57

27-28 2.16 30.7 22.5 86 62

29-30 2.72 30.3 22.3 87 65

31-32 3.52 29.6 21.0 87 65

33-34 3.82 30.4 21.6 88 63

35-36 6.87 29.9 21.6 89 66

37-38 6.18 30.4 22.1 88 62

39-40 2.59 31.0 22.7 88 56

41-42 1.53 32.0 19.4 85 47

43-44 1.31 31.3 15.4 82 38

45-46 1.39 30.5 15.4 83 42

47-48 1.77 30.5 14.3 81 42

Average 30.78 20.11 85.75 55.42

Peak incidence of 6-7% during the 35thto 38thSMW(27 Aug.- 23 Sept.), maximum temperature in the range of 29.9 to 30.4oC,

minimum temperature in the range of 21.6 to 22.1oC,morning humidity in the range of 88 to 89 % and afternoon humidity in

the range of 62 to 66 %.

Table 2: Correlation (r), regression coefficient and R2 for

stem borer infestation of fig during 2005 to 2013

(Average of nine years)

Parameter Correlation Régression

coefficient ( r) coefficient

Constant (Y) - -58.21

Tmax -0.62* 0.33

Tmin 0.31 -0.94

RH-I 0.66* 0.75

RH-II 0.68* 0.24

R2 - 0.78
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for preparing Agromet-advisories for stem borer prediction

in fig so as to suggest and undertake its control in time.

REFERENCES

Akashe, V.B., Gud, M.A., Shinde, S.K., Jadhav, J.D., Bavadekar,

V.R. and Kadam, J.R. (2013).Weather based forewarning

models forsafflower aphid Uroleucon compositae T. in

the scarcityzone of Maharashtra. J. Agrometeorol.,

15(1): 1-5.

Anonymous.(2004).Integrated pest management package for

fig No.70.Directorate of plantprotection, quarantine

and storage. Faridabad,pp. 4.

Table 3: Observed and estimated stem borer infestation in 2014 & 2015.

MW 2014 2015

Observed Estimated Deviation Standardized Observed Estimated Deviation Standardized

/Residual /Residual* /Residual /Residual*

25-26 1.7 2.9 -1.2 00.1 1.9 1.2 0.7 -0.1

27-28 2.3 5.8 -3.6 01.2 3.7 0.6 3.1 0.8

29-30 3.1 1.9 1.3 1.1 4.6 2.4 2.2 0.4

31-32 6.3 7.6 -1.3 -0.1 7.8 1.6 6.2 1.9

33-34 3.7 6.3 -2.6 -0.7 4.4 6.1 -1.7 -1.0

35-36 8.5 8.9 -0.4 0.3 6.7 2.2 4.5 1.3

37-38 5.7 5.9 -0.1 0.4 3.3 4.0 -0.7 -0.7

39-40 2.6 7.4 -4.9 -1.9 3.3 6.7 -3.4 -1.7

41-42 1.1 2.6 -1.6 -0.3 1.1 2.1 -1.0 -0.8

43-44 1.3 2.9 -1.6 -0.3 1.0 0.0 1.0 0.0

45-46 1.5 0.1 -1.6 1.2 0.9 0.0 0.9 -0.1

47-48 2.3 0.1 1.4 1.6 0.7 0.0 0.7 -0.1

MAE -1.35 1.04

MBE 0.22 -0.01

RMSE -0.97 0.96

*Standard residual is in between+3.0 and -3.0

Anonymous.(2017).District wise area production, productivity

of fruit crops for the year 2016-17, data published by

State Govt. Dept.,Stat. Maharashtra state, pp.15.

Bapuji Rao, B., Ramaraj, A.P., Chattopadhyay, C., Prasad, Y.G.

and Rao, V.U.M. (2012).Predictivemodel for mustard

aphid infestation for eastern plains of Rajasthan.J.

Agrometeorol.,14(1): 60-62.

Heonge, K.L.,Manza, A.,Catindig, J.,Villareal, S. and Jacobsen,

T.(2007). Change in pesticideuse and arthropod

biodiversity in IRRI research farm. OutlooksPest

Manage.,18:229-233.

Prasannakumar, N.R. and SubhashChandar.(2014).Weather

based brown plant hopper prediction model at Mandya

Karnataka.J. Agrometeorol., 16(1): 126-129.

Received : February 2019;  Accepted: February 2020




