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ABSTRACT

Field experiments. were conducted during 1998-99 to 2000-2007 1o study the
mango hopper population dynarmics in relation to weather parameters. Results revealed
that althaugh mango hopper's initiation and buldup were closely associated with the
reproductive stages of mango, the weather parameters wera found to expaditing the
population growth and/or inhibited ther further growth. Low mean temperatures [Tmean
=22 0C) were found to be unfavourable. Maximum population was associated with
higher mean temperature | =28 “C|. Fortnightly rainfalls of more than 100 mm were
found ta have washing out effect although the temperatures were optimurn.  Corralations
worked out on seasonal basis were higher than that obtained on annual bagis. Wind
speed, minimum temperatura and vapour pressure had maximum association with hoppar
population | r = 0.768 to 0.78""). Linear models could explain only 36 10 61%
variation in mango hopper population but the nonlinear model such as power or

exporential explained up ta 78% of the variation in population,

Key words : Mango hopper, Weather, Correlation, Non -linear moduls

Mango (Mangifera tndica L) 1s one
of the most important fruit crop of the
tropics and sub tropics. In India s cultivated
n 1 2.8 lakh hectares with annual production
of 97.81 lukh metric tonne. In Gujarat it 1s
cultivied in 57.5 thousand hectares with the
production of 3.69 lakh tonne fruit. The
popular varieties grown in Gujarat are kevar,

langdn and alphanse. The export trend of

mango 15 increasing day by day and India
ranks third for the export of mango. The
export is largely dependent upon the quality
of fruit, which is affected by biotic and
abiotic factors. Mango hoppers are the most
serious pests causing damage almost every
vear throughout the country. A countless
number of nymphs and adults suck the cell

sap from the inflorescences and flower buds
during flowering season. The infested
Aowers shrivel turn brown and ultimately fall
off. They destroy entire crop in cases of
severe attack, but usually the losses may
range from 25 to 60 per cent (Wadhi and
Batra, 1964), In spite of various improved
technologies adopted by the farmers for
cultivation of mango fruit crop, the pest
problem still continues to be the major limitig
factor. resulting in heavy loss in the yield and
its quality. Patel er af (1994) have reported
that the mango hopper population had close
association with weather parameters
particularly vapour pressure. The status of
the pest changes rapidly because of their
dynamic nature and is affected in general
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by the abiotic factors

In arder to understand the complex
telutionships between weather parameter on
the population build up of mango hopper, this
study was under taken

MATERIALS AND METHODS

Field experiments were conducted
during 1998-99 1o 2000-01 at Horticultwral
tarm of B.A. College of Agriculture, GAU,
Anand. to study the population dynamics of
mango hopper in relation to weather
parameters. Five random trees were
selected from mango orchard (ev.
Langade). The mango hopper population
was recorded at 15 days interval starting
from May 1998, The samples of mango
hopper were collected per sweep by shaking
small branches with the upper edge of
sampling sweep stick. The numbers were
counted and were averaged over five trees.
The corresponding weather parameters
were collected from the agro-meteorological
observatory situated near the orchard within
the campus. The daily weather data were
averaged over |5 days preceding the dates
ol observation of mango hopper population.
Correlation analysis was carried out to find
oul the degree of association between the
populations of mango hopper and preceding
weather parameters. Multiple regression
equations were developed using those
weather parameters which had consistent
and significant correlation,

RESULTS AND DISCUSSION
Mango hopper population dynamics

The three-year fortnightly mean
weather purameters along with the hopper
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population are presented in Table 1. The
hepper population wis found to vary from |
to 361 hoppers during the year. The lowest
population (1 w0 3 hoppers) was observed
during winter season (December to firs)
fortnight of February), Population gradually
mcreased from 16 to 91 hoppers during
second fortnight of February to first fortnight
of April months. These perieds coimncides
with the floral bud initiation of mango, The
hoppers become active and start laying egey
on the inflorescence. During subsequent
periods, with the availability of adequate foad
for hoppers, their reproduction capacity
increased. This caused maximum population
buildup (265 to 361 hoppers) of hoppers
during second fortnight of April o first
fortnight of June. Thereafier its population
decressed continuously due to unfavouable
weather condinons particularly rainfall,

The scasonal variation of mango
hopper population in all the three years ( 1998-
Y9, 1999-2000 and 2000-2001) is presented
in Figs. 1 (a-c). During 1998-99, very Jow
population (<35 hoppers) was observed
during June 1o first fortnight of February
(Fig.Ta). The maximum population of 660
wis observed during second fortnight of
April. which was the highest among all the
years. During 1999-2000. the population
decreased gradually from 180 to 70 hoppers
during June to September months and as
usual the peak populations (205-565 hoppers)
were observed during April and May
(Fig 1b). However, the year 2000-01 tells
slightly different story (Fig.le). The
populitions during June to August periods
were higher (100-415 hoppers) than that
usually observed during April and May (60)-
125 hoppers ).
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Table 1 : Fortnightly average weather parameters and mango hopper papulation,

Peniod | EP B5S | Rain | WS | Tmax | Tmin [ Tmean| RH VP Mean
imm | (h fall (km | ("C) |("C) | ("C) | mean | mean |Hoppers

day'| day' | (mm) | h') (%) | (mm  |population
of Heg)
Jan-1 2.6 0.3 4 | 20 28,1 1.9 1 200 5.8 | 104 ]
Jan-Il | 35 94 | 08 |21 F37 s | 10 | 57,5 | 106 4
Feh-1 4.0 9.7 0n 129 283 0o | 197 570 | 102 -+
FFeb-11 | 40 9.5 0o | 32 284 L6 | 203 356 | 103 |G
Mar-[ | 30 ua | | Al 327 43| 235 | 5086 9.4 51
Mir-11| 6.5 991 00 |30 356 157 | 256 | 440 5.4 45
Apr-l 6.7 2] 00 |27 37.0 .Y | 278 406 | 16 91
Apr-1l | T8 162 (i | 4.2 3o 19.6 | 283 i S | 240
May-1 | 77 9 (L 149 3 231 3.1 517 | 173 361
May-I1| 7.9 95 |28.1 |59 367 236 | 301 562 | 178 309
Tun-1 54 gf |445 |74 | 372 | 268 | 320 | 638 | 219 265
fun-J1 | 7.1 72 |69 |77 | 359 | 272 | 315 | 686 | 229 184
Julw-1 45 36 N335 |63 324 260 | 282 820 243 203
July-11 | 39 41 | 804 |57 | 317 | 259 | 288 | 787 232 D&
Aug-l | 38 32 |14 |50 | 316 | 255 | 285 | 818 | 234 Py
Aung-lT | 406 51 (320 (43 329 254 | 202 773 | 2120 143
Sept-l | 4.8 61 | 771 |32 | 326 | 248 | 287 | 758 218 LY
sept-11| 4.9 7.3 | 358 |37 342 248 | 295 742 | 223 47
Cct-1 49 TR | 210 |38 153 245 299 090 215 53
Oct-1l | 4.8 921136 |23 s 1921 27.1 61,2 | 1532 48
M- 4.6 94 37 |22 344 174 | 259 563 | 134 22
Now-11 | 37 a2 2.0 21 3zl 144 |1 233 357 | 148 16
Dec-1 A0 9.5 00 |24 306 14 | 21.0 344 4. 5
Dee-111 3.0 g3 1 00 |20 29.8 14 | 2006 583 G5 5

Where, P is pan evaporation, BSS is bright sunshine hours, WS is wind speed, Tmax
is minimum temperature, Tmean 1s mean temperature, RH is relative humidity and Y Pmean
IS TEEN VAPOUT pressure,
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Fig. 1:  Fortnightly variation in the population build up of mango hopper during (a) 1998-
99 (b)) 19992000 and (¢) 2000-2001

' Journal of Agrometeorology/ceety/57



33 PANDEY ET AL [Vol. 53, No, |

Table 2 : Fort-nightly rainfall distnbution (June to September) duning three years,

Month Fart- LGad 1999 200K}
night Rainfall  |Rainy Rainfall Rainy Rainfall Rainy
{mm) days {mm) diys {mm) days
June [ 354 3 0.0 - &A1 2
[ 329 | 164.7 G 11.3 |
July [ 1738 4 384 4 187.7 7
1 738 4 141.5 4 343 3
August I 274.2 10 20,8 3 29T 4
il 3.6 5 (1.0 - 512 fi
September| | 2034 7 T4 | 13.3 1
1] 14,2 5 2.8 | - --
Total 10182 4 846 = RIsRRY 4
Mo, of fortnights with
rinfall = 1 06 mm 4 2 |
Hoeoper populations Range: 10-37 71-182 47-417
during June to Mean : 22 |27 194
September

Table 3. Correlation coefficients between weather parameters and mango hopper population

Weather parameters |998-99 | 1999-2000 | 2000-200] Pooled
Annual | Sedasonal
Rainfall- 0.23 0.31 GTn = 011 -0.40 *
Evaporation (EP) (B2 ¥ | Q.65 ** 7 I 0.66 ** (LG5 "
ERS 043 * 0.02 - 047 = 0.03 n4] *
Wind Speed (WS) D56 #¥ | {00 *F A R N A
Mux. Temperature 072 42 0.57-#* .16 0.52 = (.60 #*
Min. Temperature 0.36 0.64 (.69 == 0.54 *=* | 076 **
Mean Temperature 054 *==] (.68 == (.58 #=* 2T (172w
Mean Relative Humidity | -0.36 0:26 (.58 == 0.12 0.19
Mean Vapour Pressure 0.13 (.59 = T2 D45 #4 0.78 ##
No. of observations (N) 24 24 24 72 | 48 (24 for
rainfaull)
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Weather parameters and population
huildup

Although the populations buildup of
mango hopper are largely dependent on the
food availubility on the host trees, forgoing
observations revealed the lurge vanation in
hopper population within years and seasons.
These can be explained in terms of variation
in weather parameters. The lowest
papulation observed durmg winter season
{December - February) in all the years
(Table 1) was due to low maximum
temperatures (Tmax < 31 "C); minimum
temperatures {(Tmin <12 *'C) and meuan
wemperatures (Tmean < 21 *"C), Thus the
low temperatures inhibited the growth and
development of mango hoppers, During the
year 1999-2000 (Fig.1b), the population was
less up to first fortnight of March which was
largely due to low temperature (Tmean <22
'C) prevailed during the periods.

As the temperatures started increasing
during March. the population buildups were
also found 1o increase. Maximom
temperatures between 31 and 37 "C:
minimum emperatures between 12 and 18
'C and mean temperatures between 23 and
28 °C were found conducive for hopper
breeding and thereby helplul in increasing
thelr population buildup during subsequent
maonths {Table |} The higher temperatures
(Tmax. =35 "C: Tmun 222 "C and Tmean
=300 ) in conjunction with higher relative
humidity (50 to 80 % ) and vapour pressure
(hetween 20 - 24 man of Hg) were most
suitable for mango hoppers for mamtaining
thetr populitions. In year 2000-01 (Fig. 1¢)
the pepulation could not increase mainly due
o low vapour pressute (<15 mm of Hg)

POPULATION DYNAMICS OF MANGO HOPPER 36

prevailed up to April, which mhibited their
turther breeding (Fig. 3), The maximum
populations were found 1o be associated with
maximum lemperature of 35-40 "C,
minimum temperatures of 23 1o 28°C. mean
temperature of 27 1o 32 "C und evaporation
of 78 mm day .

During rainy season (Juneto September),
rainfull ptayed major role in controlling the
populations, although the temperatures were
aptirmum. During 1998 the rinfall was muximum
(T2 mmyarneng all the years (Table 2) while
the population was rmmrmum ( 10-37 hoppers) in
this season. During years 1999 and 2000, the
rainfalls were more or less same (384.6 mm
and 3654 mm respectively) but the
populations varied greatly (71-182 hoppers
n year 1999 and 47 - 417 hoppers in year
2000 (Fig. 2)). This large wvdnation was
mainly due variation in raintall amounts and
intensity. Although the total number of rainy
days in year 2000 was more than that in
1999, the population butldup was higher,
Morcover, the numbers of forinights
receiving |00 mm or more rainfall were 4, 2
and T oin years 1998, 1999 and 2000
respectively {Tuble 2} while the populations
were 22, 127 and 198 in the respective vears.
Thisrevealed that the heavy showers of more
than [0 mm in a fortmightly ranfall had
washing out effect on hopper population
whereas the light showers did not have adverse
effecton the population. In vear 1998, the effect
wirs mamumwith 4 fortmights of heavy showers,
which did not allow hoppers to reestablish their
population, while in vear 2000, effect was minimum
as there was only one fortnight receiving such
rainfall which could shghily reduce their
population {First fornight of July) but could not
preventits further srowth (Fig.le),
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Weather parameters

Maximum ( Tmzx ) and minimum temperatures ( Tmin), vapour pressure | VPmean) and
evaporation (EP) during October to May along with Hopper pepulanon.
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Table 4 : Linear and non linear medels with weather parameters for predicting mango hopper

population

Sr. Mo, Muadels I
Linear Models
I ¥ =2048+X1-2434 ().58*H
2 Y =23 03¥X2-H7139 [).36%#
3 Y =2377TFX3-498.2 (o2 TF
4 Y =46.23* X4 - 1537.0 () 48=*
5 Y = 6699%K5-131.0 () 554
&) ¥ =37 13%X6- 2437 [.6]%*
Non-Linear Maodels
] Y = JE-(3%K {75+
2 Y = ZE-[5%plnanid CLGG=E
3 Y= (.0021 zerhintimxh (. 75="
4 ¥ = {).L}R.‘?l}:"xi“'“ ()7 3%
| Y = 1,580 1nTHmES (L5005
| & Y = .5 3#aiuERa (47>

Where X, X, X, X, X and X, stand for Trun, Tmax, Tmean, EP, WS und Vpmeun

respectively

Correlation studies

Comelation coefficients were worked out
between population build up of mango hopper
and mean weather parameters during preceding
fortmight for individual year and pooled data basis
{Tuble 3). The mango hopper population build
up had sigmbicant positive comelation with the me
of evaporaion, wind speed and mean temperature
consistent i all the three years while on pooled
basts it had significant correlations alse with
s imum and minimum emperatees, and mean
vitpour pressure, Higher ramfall had adverse effect
i-vecormelaton mvear 1998 ) due to high intensity
of rainfall and lower rainfall hid favourable effect

(r=0.75%) because of even distribulion and
low intensity of rainfall with hopper population in
year 2000-0H {Table 3, Similacly the relative
humidity, which was higher in yvear 1998-99_ had
negabivecomelation while it hiad significant positive
correlation inyear 20002001, On annual pooled
biasts ranfall, bright sunshine hours and refative
hurmidity had non-sigmficant correlations with
hopper populaton. However when the comelation
were worked out separately for riny and non raiy
seasons, the magnitude of comelations increased
with all the weather parameters, and the
correlations with rainfalland sunshing hours were
found to be stgnificant (Table 3).
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Development of regression models

Table 4 shows linear and non-linear
regressions equations developed with weather
parameters. Among the lincar models, vapour
pressure explained the maximum (B = (0,61 %#)
vitration in mango hopper population followed
by wind speed (R” = 0.39%%} and minimum
tempentture (R =0L58"*). Since the biological
development are non-linear function of weather,
an attempt here was made 1o fit the non-linear
functions suchas power and exponential, It may
be seen (Table 4) that the coefficient of
determimation (R*) increased considerably with
non=nearmodels (R =69-T8% ) with maximum,
minimum and mean temperatures and
eviporation rates. However, non-linear models
with wind speed and vapour pressure could not

[Vol. 5. Na. |

explain better that linear madels. Using these
equations, it would be possible to forecast pest
out break and accordingly pest management
practices could be under taken to keep ns
populanon under check.
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