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Incidence -of leatminer Aproaerema Modicella Deventer
(Stemoptaryx subsecivella Zsll) on gioundnut in rélation to the
time of sowina and weather factors,

G. LOGISWARANY, 5. MADHAVA RAC®. G. VASUDEVANS, AND V. KANNANS

The results of an experiment conducted during irrigoted season 1979 with TMV-7 and
TH.W-‘I\EI groundnut varietiss, to fix up the optimum time of sowing so as 1o avoid the incidence
uf leafminer and to gst higher yields are reported. Attempts ware also made to correlate the
differomt weather foctors with the incidenss and the lindings reparted. In both the varieties,
morning relative humidity ¥, showed a2 significantly negative carrolation,  while the meximum
Eﬁrr_lnﬂrarure end'the minimum temparature showod a signiffcantly positive sssociation with the
incidance, whichinturn exhibited a negative correfation with the vield, From the coscfficient of
determination, it was found X that 83 of the variation Is contributed by Relativa hum?ditir%
ond meximum temperatere i the case of  TMV-7 varisty and.80% by maximum, minmum
temperatuse in the case of TMV-10 variety, Earlicr sowings in the irrigated sesson, taken up to
15th January will held inavoiding the incidence berides fetching high yield of TMV-7 groundnut,

under Tindivanam conditions,

INTRODUCTICN

The leafminer Aprozerema modi-
calfa Deventer (Stomopteryx subseciy-
ellz zell) popularly cailad as surulpoo-
chiis a serious.pest of groundnut in

almost all the placas whers this crop is-

g-own. Chamiczl conirel measures are
bzing recommeanced with success, but
they arz costly.

Many waorkers have pointed out
the relationship between the time of
sowing and waathsr factors on the pest

in an increase of 055+ 0.44% in
shoot webber incidence and reported

© that sowings taken up from 22-11-76 10

incidence and crop yields. The impact

of weather factors on ths incidence of
gingetly shoot webber (Antigastra-cata-
Jauna!iz  Dun) < hes been studied by
Radhaksishnan (1878). He has conclu-

ad that a unit' inzrease in maan  maxi-
mum temperaturz (1°C) + a unit iner-
esse in rainfall (1 mm) would result

7-3-77 recorded minimum incidence and

high yields. Seetharaman et. /. (1978)
studied the functional relationship
between weather factors and sorghum
shaotfly (Atherigons approximata R)
incidence and reported thatrainfall and
maximum termperature is more coniribu-
tive to shoctily ircidence than rainfaly
and relative humidity. They also record-
ed maximum incidence in the sowings
taken up from 22-7-77 to 22-8-77 and
minimum incidence in the sowings
taken up from 22-12-77 ‘1o 7-2-78
The effects of planting datss of
Bangzlgram on the infestation of
Haliathis srmigera Hubnar end the vield
ware correlzted by Basu end  Pramanik
(1962}, They found that with a delay

1. Assictant Entomelaglst, 2, Crop specialisi, 3.4, Agrizulluesl Officers, Qilsacds Exporiment Station,

Tindivanem-804301.

£


https://doi.org/10.29321/MAJ.10.A02745

LOGISWARAN ot, @/

planting, the percentage infestation
gradually increased and the yield decr-

eased. When the effect of infestation '

factor was eliminated the association
between planting date and yield became
small and non-significant indicating

that the infestation was not the sole

factor respoensible for reduction in yield.
Taking into consideration that the time
of sowing and inturn weather factors
have a definite influence on the incide-
nce of pests, an experiment was condu-
cted to fix the optimum time of sowing
so as to skip over “the severity of the
incidence of leafminer on groundnut and
thereby get increased yield. Attempts
ware also made to establish the relation-
ship between the weather factors and
incidence of the pest, the results of
which are reported below,

MATERIAL AND METHODS

The experiment was laid out during
the irrigated season in the year 1979 at
the Oilseeds Experimant station, Tindi-
vanam. Fifteen weekly sowings were
ta%en up with two replications using
TMV-7 and TMV-10 groundnut varieties
in a plot size of 4.8 X 3.6m. Though
TMV-10 variety is not recommonded
for irrigated sezson, it h: as been includ-
ed in the experiment as it Is moderately
rasistant to leafminer attack, with a
view to study the influsnce of weather
factors on this varisty. The- fifteen
weexly sowings were done from 6.12.78
to 14.5.79. The percenlage incidence of
leafminer on leaflet basis was cstimated
four times i.e. on 20th, 36th, 50th and
65th day alter each sowing. From each
plot, ten plants were selected at random
and from each selected plant the zffec-

ted leaflets in the top twenty leaflets .

were counted.,
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The percentage of incidence. was
calculated from the. total “number of
leaflets i.0. 200 and the affectod leaf-
lets. The weather data viz., maximum-
minimum temperature °C, rainfall inmm
and refative humidity %, were collected
daily. For purpose of finding out the
relationship between the mcndence
with weather factors and yield, the final
counts taken for each sowing on the
65th day of sowing were considéred.
The mean weather fectors viz., relativo
hamidity 9%, (recorded at 8.10-hrs)ma:ti-
mum temperature in°C (recodedzt 14.10
hrs)minimum temperature in °C (recor-
ded at 8:10 hrs.) and reletive tempera-
ture difference ineC (maximum tempera:
ture reccrded at 14.10 hrs. minus mini-
mumtemperatsture at 8,10 hrs.)that pre-
vailedfifteen days prior to final count of
the respective sowings were teken.into
consideration. Regression equations
were woked out independently having
lsatminer incidence as dependant vari-
able (Y) and individual weather factors
as independent variables (X) Since the
rainfall received in the sezson is negli-
giblethe incidence was not correlated
withthe rainfall, Besides,regression equ-
ationwas also worked out betwesn the
yields of unpicked dry pods(Y) and in-

cidence (}('. Partial regression equation
were worked out to estimate the quan-
tum of contribution made by(i) relative
humldity and maximum temperature (2)
relative humidity and minimum temper-
ature and . (3) maximum temperature
and minimum ;cmpcrature in influencing
the incidence, All the shove equations
ware worked cut separately for TMV-7
and TRAV-10 varicties.
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RESULTS AND DISCUSSIONS

a8) Influence of time of sowing on
the leafminer incidence and yield of
groundnut.

The data on the incidence of leaf-
miner and yield for different times of
sowing in respect of TMV-7 and
TMV-10" varieties are furnished in
Table I. In both the varieties, the differ-
ences in the incidence and yield due to
the various times of sowing are highly
significant indicating a definite rela-
tionship between the time of sowing
and incidence as well as yield. Mini-
mum incidence and high yields were
observed during the sowings taken up
from 6-12-78 to 17-1-79 in respect of
TMV-7 variety, With regard to TMV-10
variety, minimum incidence was notic-
ed during the early sowing taken up
from 6-12-78 to 20-12-78, but maxi-
mum yield was obtained in the sowings
taken up from 17-1-78 to 31-1-79.
However the yield trend is generally
low in the season. The normal sowing
season of -irrigated groundnut is from

15th December to 15th January in .

Tindivanam tract. In certain cases if
the Sowing is delayed due to
circumstances beyond the control of the
farmers severe leafminer incidence is
encountered resulting in poor yields.

b) Influence of weather factors on

the Jeafminer incidence on TMV.7

groundnut

The regression coefficients worked
-out to assess the relationship between
the incidence and the weather factors
are furnished in Table 1l and the distri-
bution of observed values in the case
of relative humidity and maximum
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temperature are  plotted in res-
pectively. It may be seen that among
the weather factors, relative humidity
showed a negatively significant correl-
ation with the incidence at a probability
of 0.01%,, whereas maximum and mini-
mum temperature revealed a positively
significant association at the same
probability level. Though the relative
differences between maximum and
minimum temperature showed a posi-
tive association, thei‘r" value did not
reach the level of significance. The
combined effect of relative humidity
and temperature exerted a highly signi-
ficant assoeiation revealing that 83%
of the variation is contributed by these
two factors and that one percent in-
crease in relative humidity will result
in 1.19, decrease in leafminer inci-
dence, and 1°C increase in maxi-
mum temperature will result in
1.59% increase in the incidence. The
combined effect of relative humidity
and minimum temperature did not reach
the level of significance. In the irriga-
ted groundnut season, with negligible
rainfall, the maximum temperature in-
creases progressively as the age of the
crop increases and hence a late sown.
crop will get severely affected even
when they are in pre-flowering phase
resulting in decreased yield.

r:]' Influenice of weather factors on
the leafminer incidence on TMV-10
groundnut .

. The regression coefficients worked
out to assess the relationship between
the incidence and the weather factors
are furnished in Table 111l and the dist-
ribution of observed values inthe case,
of relative humidity and maximum tem-
perature are plotted in graph 3and 4
respectivedy. |t may be seen thatamong .
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the four weather factors studied, rela-
tive humidity exhibited a negatively
significant association with the inci-
dence at a probability of 0.05%, where-
as maximum temperature showed a
positively significant association at
a probability of 0.01% fevel. The mini-
mum temperature and relative tempera-
ture difference showed a positively sig-
nificant correlation at a probability of
0.05% level, The combined effect of
maximum temperature and minimum
temperature exhibited a highly signifi-
cant association revealing that 98% of
the variation is contributed by these
two factors and 1°C increase in maxi-
mum temperature will result in 2.37%
increase in the incidence and 1°C in-
crease in minimum temperature will
results in 1.59% decrease in the inci-
dence. The combined effect of relative
humidity + maximum temperature and
relative humidity + minimum tempera-
ture on incidence did not reach the
level of significance. |

d) Comparative influence of weather
fectors on the leafminer incidence in
the two varisties. '

In both the TMV-7 and TMV-10
groundnut,the relative humidity showed
a negative association while maximum

and minimum temperature: showed a
positive association. But, it could: be
seen from Table |l and Ill, that the
degree of influence of these factors,
exerted on_the Md varieties vary, in
that TMV- 7 s’ more affected due to
greater incidence of the |eaf mmer pest

than TMV-10 variety for the same unit

of variation in the weather factors.
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e) Influence of leaiminer incidence
on the yisld of groundnur

The regressmn coefﬂcrents worked
out to estimate the relationship bet-
ween the yield of groundnut and
leafminer incidence are tabulated in
Table 1V. With regard to the vanety
TMV-7, the incidence exerted a signi-
ficantly negative conelauon with yleld
ata probablny of 0.01%" showmg that
with-every one percent increase in leaf~
miner incidence there is a reduction of
12.84kgs/ha of dried unpicked ground-
nut pods and that 64%, variation in
yield is due to the -incidence, With
regard to TMV-10 groundnut the inci-
dence exhibited a negativé association
with the yield, but the v value did not
reach the level of significance. The re-
gression equation amved at, revealed -
that for every one percent increase ‘in
the leafminer incidence theré ‘is a
reduction of - 12.48 kgs of pods per
hectare.

CONCLUSION : In both TMV-7- and
TMV-10 groundnut varieties, morning
relative humidity showed 5;'a negative
correlation with leafmmer mcndence.
while maximum and minimum tempera-
ture showed 2 posnive correlation. The |

incidence in turn exhibited a negative
_correlanon in the vield of both the

.vanenes The differences in the inci-

dence and yield due to the different
dates of. sowing are highly sngmhcanL
revealing a definite relationship bet-

ween them. Taking into consideration,

‘the above results, it can be concluded

that for irrigated season in Tindivanam
tract, earlier sowings, but-in  any case
not later than 15th  Januarv. will be

494,
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conducive to avoid the incidence of RADHAKRISHNARN, §, 1978, Impact of Wenther

leafminer so as_to _get high vyieid in factors pn_the incidence of gingelly. shoot
TMV‘7 groundnut. wehber, Farm science yol, V, Na, 6; 20-29,
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Table-|

Data on Leaf Miner Incidencn and Yiotd

Date of TMV-7 TMV-10
sowing )
incidence Yield ' lncidence Yield
T. v, kg ha ST ' ko ha
, i
.6-12.78 12,49 434 10,12 285
13.12:78 14,94 376 10,40 296
20-12-78 16,83 441 11,89 29¢
Ry 5 2 I S b b & " LT e 175 IS 288 °
3-1.78 18.15 269 10,98 295
10-1-79 14,62 233 - 14,19 293
17-1.79 14,58 250 14,72 616
24.1-79 18.87 133 17,24 570
319.79 21,83 128 15,82 b7%
7-2-79 21,12 124 18.2% 203
14.2.79 2212 134 17.95 748
21-2.78 23,89 133 20,09 247
28.2.78 2849 ) 124 19.98 152
7.-3.74 27.30 118 22.35 174
4.3.79 21,70 113 21.74 116
C. D. (0,01, 5.52 54,63 2,21 7118
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Toble Il :  Regrossion coefficionts between the leaf miner Incidence and weother factors (TMV-7)
Factors , ‘b value " value Equation
Incidence(Y) X Morning XX :
relative humidity /o ' - 2,4448, 0,6698 Ye226.79 - 2.4448X
Incidence (Y) X Max. Temp:5C ~ 2.0462 0.8038 Yom ~563.06.42.0462X
Incidence (Y) X Min, b #

Temp,*C ' 3.1654 0.8892 Y= ~54,06%3.1554X

Incidence (Y) X Relative
difierences between mox,

and min, TempeC 1.4646 0.2964 Y 0,284 1,4649X

M. S
Incidence (Y) X Relative - 1.08581 by KX .
humidity %, (X1} and 1.5946 (by 0.8383 Ye=56.5827 1.0B51X1
Maox. Temp. °C (X2) ) (R) +1.5846X2
incidence (Y} X Relalive 1.5146(hby ) : .
humidity “ﬂ (%1) and Min, ! 0,4074(R) Y=214,12.4L1.5146K
Temp, °C (X2}, 4.4374(b,) M, S 4, 4374%2
Incidence (Y} X Max. 0, 4408(b, )
Temp, (X1) and 0.44B3(R} Y5727 4-0,4408%1 +

min, Temp *C (X2). 2.6320(by) M. 'S, 2.6320%2
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Table I, “Regression coefficients betwean the Leal Miner incidence and weather Factors (TMV-10)

) .-f-‘ﬁ'clnm o (b) value I " valus Equation
- Incidence (Y) X o b :
Marning Relative - 1,2870 0.6862 A=T124.7450
Humidity: %, N . =1.2970X
Incidence (Y) X Max HH
Temp.°C' ' 1.3998 0.9072 Y= 35.737241,3998X
Incidence (Y) X Min, .
Temp.°C . 1.2140 0.5644 Y= —14,863341.2140%
Incidence (Y) X Reiative
differences between max . A
and min, Temp'C . 1.70386 0.5745 Yu7,613341.7063x
Incidence (Y) X Relative -0.8886 b)) _
humidity % (X1) and 01813 (by) 0.6266  Y=E66,8067
Max, Temp, "C NS, =0.6886 x 14+0.16132x
Incidence [Y) Relative
humidity {X1) and Min, ~0.8671(by) 0.5972(R) Y=76.5702
Temp, "C (X2), - 0,4B38:1bs} N, 5 = 0867141
' +0.4838X2
Incidence (Y) X Max 2.3708 by) X
Temp, °C (X1) and -1.6953 (b 0.9876(R) Y = 33,0384 +
_ min, Temp 2C (X2). 2.370X1
=1.5953%2

Teble-IV. Regression Coofficient betwosn fhe yield and leaf Miner Incidence (TV-7 and TMV-10)x

Factors - . 'b" value r' value .Equation
TV? XX
Yield (Y,X Incidance  -12.8468 ~0,6485 Y=459.07 - 12.8468x
TMV-10 _ . .
Yieid (¥} X incidence ~12.4752 -0,3790 Y=458.82 ~ 12,4752
N. & '
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