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MONITORING OF COTTON WHITEFLY,
Bemisia Tabaci GENN. WITH STICKY TRAPS'

N. VENUGOPAL RAO, AS, REDDY % and K., TIRUMALA RAC
Reglonal Agricultural Research Station, Lam, Gunlur 522 034, A.T.

ABSTRACT

Rectangular yellow slicky trap was mos! effective for manitoring the adult
whilefly, Bemisia tabacl Genn. in cotlon, Stick-gum (poly-isobutane) and castor oil were
effective in trapping the altacted adults, increasing the trap height was effective with
the plant growth. The traps facing the sky and placed horizontally either inside or
adjacent to the cotton lield altracted more whiteflies. It was established that yellow sticky
traps can be used for predicting the incidence of whitelly, A positive comelation was
observed between trap calchas and number of eggs in the field,

KEY WORDS

Monitoring of the population of pesls
paves a way fo understand the flucluations
in a particular ecosystern, Chromotropism of
whiteflies (both sexes) was recorded by Lloyd
{1921). Mound (1962) found that B. tabaci is
allracted by blue-ullra violel and yellow part
of the light spectrum but had no easily
detectable olfactory reactions. It was suggested
that partial check of this pest might be received
by coloured fraps (Webb and Smith, 1980:
Patti and Rapisarda, 1981 and Sharaf, 1882).
However, informations on the utility of traps,
influence of colour, shape (model), sticky
media, height and direction of trap are scarce.
Hence sludies to explore the possibilily of
enhancing the monitoring efficiency of slicky
lraps vis-a-vis lypes of lraps were made at
Regional Agricultural Research Station, Lam,
Guntur.

MATERIALS AND METHODS

Traps made of G.l. sheet of 20 x 15 cm
diameter fixed on a wooden stick in the centre
were coated with different colours (Table 1),
replicated thrice and were arranged in coflon

Cofton whitefly, Sticky trap.

field al a constant height of 0.9m. The traps
were coated at weekly intervals with poly-iso-
butane®, a sticky substance. The population
of whilefly was recorded daily at morning
hours during March 1o May in Rabi Cotton
and August-October in Kharif cotton.

Traps with contrasting shapes (Table 2)
were evaluated. Yellow colour was coated
uniformly on these traps of different shapes
and fixed in a cotton field at a constant height
of 0.9 m. Stick gum (polyisobutane) was
smeared at weekly intervals,

Five slicky substances iz, castor oil,
paraffin liquid, grease, white vaseline and
stick gum were evaluated for their effectiveness
in trapping the adulls and also for their
persistence of sticky nature. The colour and
height as mentioned earlier were kepl constant.

A barrel made up of G.I. sheet wrapped
with an yellow coloured sheet scaled from
0.0 o 2.1 m was erecled in the centre of
the cotton field. The yellow sheet was smeared
with slick gum al weekly interval and fly
calches on the barrel at different helghts were
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separately recorded. Simultaneously the
heights of the crop was also recorded for
correlating the caiches al different regions of
the trap with the height of the plant canopy.

Yellow traps were erecled in different
direclions both inside and outside the cotton
field at a constant height of 0.9 m. Trapped
insects were recorded at weekly interval and
stickgum was smeared after each recording.

With a view to sludy the validity of the
identified moniloring method, the trap catches
recorded in varied cotton cultures of contrasting
characters during Kharif season were corre-

Table 1. Catches of whitefly adults in coloured traps

lated with the field incidence of whitefly
viz.,adults/leaf; nymphs and eggs/cm®.

The data collected in all the experiments
were statistically analysed.

RESULTS AND DISCUSSION

Yellow colour of the trap was significantly
superior over five other colours and four colour
combinations with maximum trap catches of
11.83 and 75.59/day/trap during Rabi and
Kharif seasons respectively. This was followed
by yellow + white (50 : 50) combination and
black colour was ineffective in attracling
whiteflies (Table 1).

Mean daily chatches during

Trap colour Rabi Kharif

{March-May) (August-October)
Yellow 1183 (3.48) 7559 (8.14)
Red 001 (0.67) 157  (1.40)
Green 1.01  (1.18) 592 (2.44)
White 007 (0.74) 181 (1.44)
Blue 004 {0.73) 186 (1.42) -
Black 0.00 (0.71) 042 (0.93)
Yellow + red (50 : 50) 483 (2.22) 1222 (3.44)
Yellow + Green (50 : 50) 550 (2.41) 168.88 (4.24)
Yellow + White (50 : 50) 6.90. (2.69) 2239 (4.56)
Yellow + Blue (50 : 50) 231 (1.77) 530 (2.35)
Mean 3.23 (1.66) 1459 (3.04)
C D (0.05) 0.237 ' 0,347

* Figures in parenthesis are Yx+0.5 values

The effectiveness of yellow traps in
monitoring whiteflies and other insects were
reported by Bateman (1976), Hart et al(1978),
Melamed Madjar ef al. (1979) and Meyerdirk
et al. (1986).

The trap with reclangular shape was
found most efficient, recording the highest
number of 24 adults/dayftrap (Table 2). The

work of Byrne el al. (1986) and Youngman
et al. (1986) revealed thal cylindrical traps
caught more flies than other designs. However,
the work of Meyerdirk ef al (1986) is in
agreement in that the traps with more horizontal
surface attracted more flies.

It was found that stick gum (poly-isobut-
ane) retained its stickiness for 12 days and
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Table 2. Influence of shape of trap on mean dally calches of whitelly
Trap shape No. of adults'trap/day Mean
. June July Augusl September
Round plate 1248 (359) 17.18 (4.19) 2458 (4.99) 933.18 (580) 219 (d6)
Rectangular sheet 1350 (372) 1988 (4.49) 2000 (542) 2000 (542) 240 (49)
Wooden ‘plank 953 (3.16) 1428 (3B4) 1638 (4.00) 2068 (460) 152 (39)
Horizontal cross 733 (279) 1315 (388) 1513 (394) 1608 (4.08) 129 (36)
Box with rectangular sides 978 (320) 1310 (368) 17.28 (4.21) 2145 (468) 154 (3.9)
Plastic dome 483 (230) 880 (3.04) 1095 (3.32) 1308 (367) 04 (3.1)
Round bottle 875 (3.04) 1108 (3.3%) 2068 (4.50) 2153 (466) 155 (3.9)
Mean 950 (3.1) 1390 (3.8) 104 (44) 228 (48
G D (0.05) Period Shape Interaction
0.226 0,258 Not significant

* Figures in parentheses are means of Vx+0.5 values

effective in {rapping the adulls; it was followed
by castor oil. However, it required replenish-
ment at an interval of five days. The other
sticky media tried i.e., paraffin lig-
uid/grease/white vaseline were less effective
in trapping the whiteflies besides their lack
of persistence (Fig.1).

Up to 30 days alter sowing the oplimum
height of the trap was 0.3 m (9.2 flies/day/trap)
and thereafter uplo 90 days 0.6 m height
was appropriale (32.6 flies/day/irap). Beyond

90 days, traps at a height of 0.8 m (Table
3) attracted more adults (81.5ftrap/day). Lo-
cating the trap above the canopy was found
to be effective by Sharaf (1982) and Melamed
Madjar et al. (1982). However, Gerling and
Horowitz (1984) found that traps fixed at
ground level were more attractive.

The traps erected inside the cotton field
attracted 73 flies/trap as compared to 61.4/trap
in the traps fixed adjoining the colton field.
The traps arranged horizontally facing lhe sky

Table 3. Influence of Irap helght on catches of whitelly (July-October '86)

Height Mean daily catchesitrap
Trep () \ Crop (m) 05 0.7 1.1 1.2 Mean
(45 DAS) (60 DAS) (75 DAS) (80 DAS)
0.3 9.23 (3.12) 2167 (462) 2063 (459)  40.70 (6.41) 2306 (4.9)
0.6 397 (208) 2527 (508) 5260 (572) 5783 (763) 2992 (5.1)
08 120 (129) 1380 (377) 2307 (482)  B153 {904) 2580 (47)
12 0.10 (0.78) 11.27 (3.42) 16.63 (4.01) 5220 (7.26) 29.80 (3.9
1.5 0.03 (0.71) S50 [2.47) 8.50 (3.15) 3223 (572) 11.81 (3.0)
18 0,03 (0.71) 213 [(1.61) 440 (254) 22.13 [4.75) 717 (24)
21 0,02 (0.71) 0.37 (0.99) 197 (1.56) 9.77 (3.20) 320 (1.6)
Mean 207 (1.4) 1149 (3.1) 154 (3.8) 4234 (6.3)
Crop (0.05) Crop height Trap height Interaclion
0.626 0.478 0.652

* Figures in parenthesis are means of Vk+ 0.5 values
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Toble 4, Influence of trop direction on calehos of whitefly

Mean number of whitelly catches / trap /day
Trap Rahi Kharit
Direction —
Inside crop Ad]nlnir;igl:mpped Ingide. ¢rop Adimnir:igk;mpped
Easl 797 (280) B.23 (2.95) 62.27 (7.86) 9865 (9.95)
North east BA7 (293 17.03  (4.18) 7707 {8.80) 6543 (B.11)
North 723 (2.74) 1513 (3.35) 8343 (9.10) 56.20 (7.52)
Norih west 855 (3.08) 7.57 (2.83) 7697 (8.98) 47.76 (6.92)
Wesl 530 (2.40) B.83 (2.64) 73.27 (B.586) 57.27 (7.59)
South west 930 (3.12) 1143 (3.44) 86.13 (B.81) 5040 (711}
South 853 (299) 780 (2.87) 6787 (8.26) 4023 (6.33)
South east 4.70 (2.28) 557 (246) 6147 [(7.87) 43.27 (B.80)
Skyward 1580 (4.05) 1280 (3.65) 12733 (11.B6) 148.80 (12.08)
Ground direction 070 (1.08) 0.13 (0.79) 423 (2.14) B10 (2.92)
Mean 768 (2.76) 923 (3.10) 730  (8.24) 6142 (7.51)
C.D (0.05) Spot  Direction Int, Spot Direction Inl.
NS 0.354 NS NS 0.805 Ns

* Figures in parentheses are means of V¥+0.5 values

NS = Mot signilicant
were most attractive (127.3/trap). The traps
erected with surface facing the ground was
least effeclive (Table 4). The present findings
agree with that of Melamed Madjar et al.(1982).
Similarly, observations on the location of Iraps
confirm the findings of Gerling and Horowitz
(1984) and Youngman el al.(1986),

The whitefly catch in the traps progres-
sively increased as the season advanced in
proportion to the increase in the incidence of
different stages of whitefly in the field. The
trap calches reached the peak level of
3504/week/trap during November more or less
a little ahead when the highest field incidence
of 11.2 adulls/leal and 8.3 eggsicm? in the
third week of November and 6.4 nymphs/cm?
during the succeeding week. The earlier

increase in the traps is an indication that the
movement of whitefly preceds settling down
and multiplication in the cotton field. A
correlation coefficient (r) of 0.7275 and 0.6832
were recorded for egg slage and adults/leaf
respectively with the trap: catch of adulls,

This shows that the catch in the trap
can be taken as‘a reliable tool for predicling
the intensity of the whitefly attack at any
given time (Fig. 2). According to Musuna
(1986) the field incidence can be assessed
accurately for monitoring whiteflies by the
levels of the calch recorded in yellow sticky
traps. The advantage of the yellow sticky trap
for timing of insecticidal spray for effective
control brought out in the present studies was
also indicated by the earlier studies of Melamed
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Madjar et al. (1982), wherein existence of
different correlation belween trap catches and
egg laying followed by adult and nymphal

populations was reported.

Hence, i is inferred that rectangular
yellow sticky traps smeared with poly-iso-bu-
tane (stick gum) fixed al suitable heights
depending on the growth of the crop with
face turned towards sky is highly efficient and
reliable for monitoring adult movement in the
cotlon eco-systems. Il is concluded that the
lrap catches could be suitably interpreted to
estimate pest population and insecticides
applied for effective control of the pes!.

REFERENCES

BATEMAN, MA.1876. Fruitfiies. pp 11-49 in Delucohi
V.L.(ed} Studies In Blologlcal Control, Cambridga
University Press, England.

BYRNE, D.N.,, VOX BRETZEL, PK.. and HAFFMAN,
C.J., 1986. Impact of trap design and placement
when moniloring for banded winged whilily and the
sweel potato whitefly (Hm : Aley) Environ, Ent,,
15 (2) : 300-304

GERLING, D and HOROWITZ, A.R. 1984. Yellow trap
for evaluating the population levels and dispersal
patterns ol Bemisia tabael (G) Hom : Aley). Ann.
Ent. Soc. Am., 77 (6) . 783 - 759,

HART, W.,, MEYERDIRK, D., SANCHEZ, M., STONE, W.,
and RHODE. 1578. Development of a trap for the
citrus blackily, Aleurscanthus Woglumi, Soulhwest
Entemol,, 3 ; 219 - 225

LLOYD, L., 1921, Notes on colour tropism of Asterachlion
{Aleurodes) vaporariorum Westwood, Bull, Ent.
Hes., 12 ; 355-358.

MELAMED MADJAR, V., COHEN, 5., CHEN, M., TAM,
S., ROSILIO, D., 1979. Observations on populations
of Bemisla 1abael G. (Hom : Aley) on colton adjacent
to sunflower and potate in lsrael, Israel J. Ent.,
13 :71-78

MELAMED MADJAR, V,, COHEN, S., TAM, S. and
ROSILI, D, 1982. A method of manltering Bemisla
tabacl and liming spray applications against the pest
in cotlon fields in Israel.  Phyloparasitica.,
10 (2) : 8591

MEYERDIRK, D.E., COUDRIET, D.L,, and PRABHAKAR,
N. 1886, Population dynamics and control stralegy
for Bemlsla tebacl'in Imperial Valley of Califarnia,
Agricullure, Ecosystem and Environment,
17 (18 2) : 61 - 67

MOUND, LA, 1882, Studies on the Ollaction and ealour
sensilivity of Bemlisia labael Genn. Emtomeloglo
Experimentalist epplicata., § : 90-104

MUSUNA, A.C.Z., 1986. A method for monitaring whitefly,
B. tabal in cotton in Zimbabwe. Agriculture,
Ecosystem and Environment,, 17 (1 & 2) 29-35

PATTI, L. and RAPISARDA, C, 1981. Findings on the
morphology and biclogy of aleyrodids injurious to
cultivaled plants in ltaly. Belletino di Zeologia
Agraria e di Eachicolura,, 16 ; 135-180

SHARAF, N. 1882, Faclors limiling the abundance of
tobacco whitefly, B. tabacl (Hom : Aley) on tomatoes
during the spring season in the Jordan Valley.
Dirasat., 9 : 97-104 -

WEBB, RE. and SMITH, F. 1980, Greenhouse whitefly
control of an inlegrated regiment based on adult
trapping and nymphal parasitism. Bull, W. Palsearetic.
Reg. Sec. Int, Union Biol, Sei, Il (3) : 235-246

YOUNGMAN, R.R, TOSCANO, N.C, JONES, V.F.
KIDG, K., and NATAWICK, E.T., 1986, Cormelations
of seasonal trap counts of Bemisla tabael (Hom :
Aley) in South-Western Califarnia, J. Ecen. Ent,,
79 (1) : 67-70



DAy

No.0F LiHITEFLIES [ TRAP [
r

(=]

—t e
o o

o ®@ O >

T o

1

VENUGOPAL RAO et al.,

FIG : 1. PERSISTANCE OF STICKY MEDIA OF
TRAP ON WHITEFLY CATCH
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FIG : 2. YELLOW TRAP CATCHES IN COMPARISON WITH
Flg. 2 YE FIELD INCIDENCE OF WHITEFLY
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