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ABSTRACT

A study was conducted to test the bioefficacy of newer insecticides against red pumpkin beetle, Raphidopalpa
foveicollis (Lucas) on major cucurbitaceous vegetables in south east Rajasthan. The summer squash, pumpkin and ridge
gourd crops were sprayed with different insecticides thrice at 30, 45 and 60 days after germination. All tested insecticides
were found superior to control and provided protection to the crops against red pumpkin beetle. The maximum pest
population reduction was observed on seventh day after treatments in all three crops in all three sprays. The beta-
cyfluthrin gave maximum reduction (99.41%) of beetle population followed by carbaryl (85.79%) in summer squash white
minimum reduction (57.45%) was observed in neemazol after seven day of first spray. Similar trend of efficacy was
observed after second and third spray. Beta-cyfluthrin gave 100 per cent reduction of pest after seven days in all three

spray in pumpkin and ridge gourd.
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Cucurbits are important group of vegetables and are
very good source of minerals and water, which are casily
supplied to the body preferably in the summer season
when they are in more need by the body. In Rajasthan,
ridge gourd and bottle gourd are cultivated in 1151 and
2248 ha, respectively with annual production of 2769 and
8288 tonnes, while cucumber is grown in 3233 ha area with
a production of 12273 tonnes (Anonymous, 2002-03). The
productivity per unit area of these crops is low as compared
to their inbuilt potential. The production of these crops can
be increased by minimizing the damage caused by insect
pests. Red pumpkin beetle, Raphidopalpa foveicollis has
been observed as a major constraint for successful
cultivation of these crops in Rajasthan (Kavadia et al., 1975).

Chemical insecticides are being used as an effective
control strategy for minimizing the losses caused by red
pumpkin beetles, but the residues on fruits have
necessitated the development of ecofriendly technologies.
Therefore, it was felt important to test the newer insecticides
as safer and effective insecticides in integrated pest
management.

MATERIALS AND METHODS

The present investigation was carried out at the
Horticulture Farm of Rajasthan College of Agriculture,

Udaipur during Zaid 2007. Udaipur is located at 23.4°N
longitude and 75°E latitude at an elevation of 579.5 MSL
in state of Rajasthan. The maximum and minimum
temperature during Zaid season was 40.6°C and 15°C
respectively with an average temperature of 29.8°C.
Besides, the maximum, minimum and average relative
humidity during the season was 54, 10 and 24.3 per cent
respectively.

Summer squash, pumpkin, ridge gourd and bitter
gourd were grown on one meter wide raised beds with a
bed to bed distance of three meters. The seeds were sown
at about 2 cm depth and 60 cm apart on both edges of the
bed. All agronomic practices were followed as per
recommendations given in package of practices for raising
a good and healthy crop. The experiment was laid down in
randomized block design with four replications.

To find out the efficacy (1.5 ml/l) of spinosad (1.5 ml/
1), carbaryl (2g/1), neemazol (1ml/l), beta-cyfluthrins and
endosulfan (2ml/1), at their recommended doses of each
treatment was sprayed in the field at 15 days interval. Each
treatment was replicated four times. In all three sprays
were given and the first, second and third spray were given
at 30, 45 and 60 days after sowing respectively.

The pre treatment population of R. foveicollis was
recorded 24 hours before the spray and the post treatment



population was recorded on 3™ and 7" day after spraying
on five tagged plants in each replication. The observations
were recorded through visual counting during early hours
of the day.

RESULTS AND DISCUSSION

Different insecticides were sprayed at recommended
doses on different cucurbits to know their efficacy against
red pumpkin beetle and data observed have been
presented here under:

Summer squash

First spray : Data presented in the Table 1 show that
three days after first spray beta-cyfluthrin (1.5ml/l) was
significantly superior over other treatments by reducing
82.68 per cent of red pumpkin beetle population followed
by 75.66 and 63.50 per cent in carbaryl and endosulfan,
respectively. The reduction in beetle population in spinosad
was 51.60 per cent and was at par with neemazol with 50.48
per cent.

The data recorded after seven days of spray show
that all the treatments were significantly superior over
control. Beta-cyfluthrin was the best treatment, which gave
99.41 per cent reduction of the beetle population, followed
by 85.79 and 74.62 per cent in carbaryl and endosulfan,
respectively. The lowest population reduction (57.45%)
was obtained with neemazol, which was at par with
spinosad (60.17%).

Second spray : All the treatments were significantly
superior over control after three days of second spraying.
Application of beta-cyfluthrin gave the best results with
85.99 per cent reduction, followed by carbaryl (78.50%)
and endosulfan (71.25%). Further, the per cent reduction
in population in spinosad (63.02%) was at par with that of
neemazol (61.42%) (Table 1).

The similar trend in pest population reduction was
observed after seven days of treatments. The reduction in
pest population ranged from 68.67 to 99.41 per cent, being
maximum in beta-cyfluthrin (99.41%) and minimum in
neemazol (68.67%). Efficasy of spinosad (69.73%) was at
par with neemazol (68.67%).

Third spray : It is apparent from the Table 1 that
maximum reduction in beetle population was obtained with
beta-cyfluthrin (88.87%), whereas, Spinosad (56.70%) and
neemazol (51.93%) were equally effective. The order to
bioefficacy of these insecticides was in a descending
order as:

Beta-cyfluthrin (88.87%) > carbarly (80.91%) >
endosulfan (69.69%) > spinosad (56.70%) > neemazol
(51.93%).
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A similar trend of reduction of beetle population was
observed seven days after spraying. Beta-cyfluthrin
performed best with cent percent reduction followed by
carbaryl (96.67%), endosulfan (83.33%) and spinosad
(69.97%). The least population reduction, 67.98 per cent,
was observed in neemazol which was at par with spinosad
(69.97%)).

Pumpkin

First spray : It is evident from Table 2 that all
treatments were significantly superior over control right
from third day after spraying. Application of beta-cyfluthrin
gave the maximum population reduction 87.80 per cent,
followed by carbaryl (78.33%) and endosulfan (69.76%).
The application of beta-cyfluthrin significantly reduced
the red pumpkin beetle than other treatments. Minimum
reduction (58.69%) in red pumpkin beetle population was
observed with neemazol, which was statistically at par
with spinosad (59.73%).

The data recorded after seven days of spray had a
similar trend. The highest reduction (95.12%), was obtained
in beta-cyfluthrin, followed by carbaryl (85.12%) and
endosulfan (74.43%). The least reduction in beetle
population (59.89%), was observed in neemazol, which
was statistically at par with spinosad (61.72%).

Second spray : The data presented in Table 2 reveal
that all treatments were significantly superior over control.
Beta-cyfluthrin proved superior by reducing 87.77 per cent
red pumpkin beetle population followed by carbaryl
(78.35%), endosulfan (71.90%), spinosad (62.92%) and
neemazol (61.68%).

The efficacy of these treatments, after seven days of
spraying indicated that beta-cyfluthrin resulted in
maximum reduction of beetle population (98.24%), followed
by carbaryl, endosulfan, spinosad and neemazol with a
reduction of 92.89, 84.81, 73.45 and 68.59 per cent,
respectively.

Third spray : The data presented in the Table 2 show
significant reduction in beetle population ranging from
63.77 to 94.88 per cent, in the various treatments as
compared to control after third day of spray. The maximum
reduction (94.88%) was observed in beta-cyfluthrin
followed by 86.62,76.37,64.84 and 63.77 per cent in carbaryl,
endosulfan, spinosad and neemazol. It is also visible from
the data that beta-cyfluthrin, carbaryl and endosulfan were
significantly different than spinosad and neemazol.

A similar trend of results was obtained after 7 day of
3 spray where no beetle was recorded in beta-cyfluthrin
which was statistically superior over carbaryl, 95.14 per
cent also. The minimum reduction in population, (70.12
per cent) was found in neemazol, which was at par with
spinosad (73.90%).



22

Keids 1018 ske@ = Sy ‘uvonendod juounean a1 = JLd

‘sonjea jJudd 1od pouwrojsuenar ore sosoyjuoted ur saIngr ‘sonjea juoed Jod powojsuer) J[NSUY

S6'8 00°S - 68°9 91'¥ - 88°L TLe - %S 1® dD
L6°C 991 - 6C°C 8¢ - 09T €Tl - T wgs
C1
- - SL'6 ST6 008 - - SL'TI  00°€l 00°11 - - 00°ITT 0001 0S°6 - [013U0D pajeanu()
(00°001) (L8'88) 1v'66 (66'68) (1v°66)  (89'78) @9)
00°06 1S°0L 000 ST 0S6 65°S8  T0'89 ST0  SL'T 0S0I 19°68 1¥°59 ST°0  0S'T 008 /e g uLyIn[FAo-eIg
(86°L9) (€6'19) L9°89  (T¥'19) (sv'Ls)  ($8°09)
¥S'SS  01°9F SL'T  SL'E SL9 96°'SS  09°IS 00'%  00°S 0011 8T 6%  8Y'SY ST 0S¥ SL'8 /' ("L) 10zewaaN
(cc¢8) (69'69) 69°08 (sT'1L) (zo'vL) (05'€9)
6L°S9  09°9S 0S'T  0S'CT STL v6'€9  8S°LS STt STE STe6 SL'6S  €8°CTS sTT  SL'T STL /[ 0g (°L) ueynsopug
L9°96) (16°08) sr'ie  (0s'8L) (6L768) (99°6L)
(8v'6L 609 0S'0  STT 0SS 69°CL  LETY 00T  0SCT SL6 98°L9  ¥¥°09 00°1 SL'T  SL'9 mB 0T (‘L) 1h1eqIe)
(L9°69)  (0L799) (€L69) (20°€9) (L1709 (09°19)
«1L°9S  xS8°8t SL'T  SL'E 0S'L £C9°96  xSS°TS sT'e 00v ST6 «L8°0S  xT6'SH 00°¢  ST€  0S9 LITIL (‘1) pesourdg
SvaL Svdg SvaL Svag¢ dld SvaL svdcg SvaL Svag¢ dld SvaL svdcg SvaL Svdg¢ dlLd
uone[ndod uone[ndod uone[ndod uone[ndod uone[ndod uonendod
ur uononpal 91999 Jo ur uononpal 91999 Jo ur uononparx 91999 Jo
Juad 19d .SLESC UBIN Jud 19d ‘ELEEE UBIN U I_d ‘SDE:E UBIN owmmoQ juaunealr],
Kexds pay ] Keids puooog Kexds js11,]

uone[ndod 9[109q U0 SOPIdNOASUI JO $109)JH

(L00T ‘prz) doad ysenbs sowrwns uo 31393q upjdwind pa. jsurede SOPIdIISUL IIAMIU JO AdBINJI-01g ] d[qeL



23

Keads 10138 seq = Sy ‘uvonerndod juounean aid = J1d

"sanfeA Juod 1od pouriojsuenal dre sosdypuared ur soIngi ‘sonfea Judd 1od pouriojsuel) IB[NSUY

8679 St9 6S°9 8¢ vyL 6L°¢ %S 18 dD
81°C Y1 61°C ST'T LY'T 971 F wygs
(@9)
- - ST91  SL9T 00°SI - - SL'ST  00°SI ST¥I - - SL'TT  00°CT SL'IT - [013U0D pajeanu()
(00°001) (88°¥6) ($2'86) (LL°LY) (z1°56) (08°L8) (9]
0006  €69L 000 SL°0 000T LET8 €569 0S0  SLT 0S¢l €TLL 9569 SL'O  0ST  SLII [ gy uLIyIn[FAo-el10g
(zroL) (LL€9) (65°89)  (89°19) (68°65)  (69°89)
98°9¢  66°CS 00F 00§ SLTI 16°SS  9L'IS 0Sv  STS 00¢l 1L°0S  10°0S 0Sv SL¥ 0011 Hy/[w o1 (1) 10zewoaN
(z6°s8)  (L€9L) (18°'%8)  (06°1L) (ev'vL) (9L7°69)
96°'L9  T6°09 SL'T  00°€ SLIIT 90°'L9  66LS STT 00t 0S¢€l €9°65  $9°9¢ SL'T  STE 0S01 Hy/w 0'g (°1) ueynsopug
(#1°56) (2998) (68°26) (s¢8L) (z1°68)  (g¢78L)
LTLL  ¥S'89 SL'O  SLT SLII vYSvL  LTTY 00'T 00°€ 00€T 1€L9 97779 00'C  00°¢€ STEI mBoe (1) 1hreqIe)
(06°¢L)  ($8°%9) (sveL) (2629) (zL19)  (€L769)
+87°65  €9°¢S STE 0SSt SLII #86'8S  «6VTS SL'E 00§ SLTI #8L° 1S 19706 STy 0St  SLOI Hyw g (‘1) pesourds
Sva.L svdcg Sva.L Svag¢ dlLd Sva.L svdcg Sva.L Svag¢ dlLd Sva.L svdcg Sva.L Svdg dld
uoneindod uone[ndod uonendod uoneindod uonendod uonerndod
ur uononpax 91999 Jo ur uononpax 91999 JO ur uononpax J[199q JO
JUdd Idd Joqunu uedN JUdd I1dd Joqunu uedjN JUdd I1dd Joqunu uedj uwmmoa juauwyeal],
Keids payp, Keids puoodog Keads ys11q

uonjeindod 27199q UO SAPIONIASUT JO $10FH

L00Z ‘pivz) doad upjdwund uo 31393q upjdwind pa.r jsurege sapIordIsul J19Mau Jo Aded1jJo-o1g 7 3qel,



24

Keads 1938 sheq = Sy ‘uonendod jusunean aid = J1d

‘sonjeA Juad 12d pawuojsueniar are sasayuated ur saInSig ‘sonjea judd 1od pauniojsuery rensuy

878'¢ 8¢ 089 S0°¢ 6S't 0r'¢ %S 1 dD
LTT LTT 97T 10°1 ST €01 F wygs
(1)
- - 00°CI 0S' €I 0S¢l - 00°CI 00Tl 00°CI - - SL'L 008 008 - [013U0d pajeanu)
(00°001) (+8798) (15°66) (11°68) (00°001) (96°98) (1)
0006  €L°89 0000 SLT 00¢€l L6°S8  0€°LY ST0  SL'T 0S'TI 0006  £8°89 0000 STT ST6 /W G urrn[jAo-eloqg
(1€°69) (92°99) (Ls'89) (Lv'L9) (¥8°¢9)  (£T°59)
9€°96  6¥'¥S STE  00F SLTI 06'SS €TSS SL'E 00t 00°CI €0°€S  00°8% 00°€  SL'E 0S8 /W Q' (L) 10zeweaN
(€8'78) (85°¢L) (8v°18) (LLvL) (11°8L) (2999
7559 LO'6S 00 0S¢ sTel IS'49  $8°8¢ 0S'c  STe 0sTl 01°'29 IL+S SL'T SL'T  ST8 /W 0T (°1) ueynsopug
(¢1°16) (61°08) (z1°06) (TE'8L) (01°88) (61°7L)
L9CL  6L°€9 00’  0S'CT sLTlI 89°IL  ST'T9 STl SL'T STl 7869  LI'8S 00T 0S'T 006 n/3 0 (‘L) 1h1eqIe)
(sLzL) (TeL9) (L170L) (€0°89) (81°99) (L1°69)
«€5°8S  4€I°SS 00°€ 00% szl %6896 4LS°SS 0S'€  SL'€ SLIIT A YA 00°€ SL'E  ST6 /W G (‘1) pesourdg
sva.L Svdacg Sva.L Sva¢ dld sva.L Svdacg Sva.L Sva¢ dld sva.L Svdacg Svda.L Svdg¢ dLd
uonendod uonendod uonendod uonendod uonendod uonendod
ur uononparx 9[199q Jo ur uononparx 91999 Jo ur uononparx d0199q jo
JLEIINER | Jaquinu UBdJA! JLERINER Ioquunu UBSJA! JUdD I Iaquinu UuedAl ageso(q JUdWIIBAI],

Keids payg, Keids puodog Keads 1s11q

uonendod 291)22q uo SIPIdIIOASUL JO S10AJIH

(L00Z ‘pwz) doad panos a3p11 uo 3399q unjdwind paa Jsurede SIPIFNIISUL JIMIU JO AIBIJI-01g € dqBL



Ridge gourd

First spray : The efficacy of different tested
insecticides against red pumpkin beetle in ridge gourd
after 3™ day of first spray showed that beta-cyfluthrin
was very effective by reducing 86.96 per cent beetle
followed by 72.19, 66.62, 59.17 and 55.23 per cent in
carbaryl, endosulfan, spinosad and neemazol,
respectively (Table 4).

Similar results were obtained after 7 days of spray of
insecticides. No beetle was found in the crop treated with
beta-cyfluthrin whereas in other treatments reduction
varied from 63.84 to 88.10 per cent as was in 3™ day after
first spray. All treatments were significantly superior over
control (Table 2).

Second spray : The reduction in the beetle population
after spray of various treatments indicated that beta-
cyfluthrin gave maximum per cent reduction (85.11%),
which was followed by carbaryl (78.32%) and endosulfan
(74.77%), whereas the efficacy of spinosad (68.03%) and
neemazol (67.47) was at par (Table 3).

The observations recorded seven days after spray
showed a similar trend. Beta-cyfluthrin with 99.51 per cent
reduction in beetle population proved to be significantly
superior over other treatments followed by 90.12, 81.48,
70.17 and 68.57 per cent in carbaryl, endosulfan, spinosad
and neemazol respectively. The efficacy of spinosad and
neemazol was statistically at par.

Third spray :It is evident from Table 3 that all
treatments were significantly superior over control.
Application of beta-cyfluthrin gave highest reduction of
86.84 per cent followed by 80.49 and 73.58 per cent in
carbaryl and endosulfan respectively. Minimum reduction
(66.26%) in red pumpkin beetle population was observed
in the treatment with neemazol, which was at par with that
for spinosad (67.32%).

Even, seven days after spray, the treatments show a
similar trend of efficacy. Beta-cyfluthrin gave complete
control with 100.00 per cent reduction in population,
whereas the population reduction in carbaryl, endosulfan,
spinosad and neemazol was 91.13, 82.83, 72.75 and 69.31
per cent, respectively.

The reduction in beetle population after third and
seventh day after spray indicated that maximum reduction
was observed on seventh day after treatment in all three
sprays. All treatments were significantly superior over
control in reducing red pumpkin beetle population. Among
different insecticides evaluated, beta-cyfluthrin @ 1.5 ml/
lit gave maximum reduction, 82.68 to 100.00 per cent of red
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pumpkin beetle population. The present results are in
conformity with the results of Babu et al. (2002) who
reported 6.86 per cent damaged leaves only in watermelon
after spray of beta-cyfluthrin. Similarly, Dikshit ez al. (2001)
and Satpathy et al. (2002) observed that beta-cyfluthrin
had highest efficacy against red pumpkin beetle in sponge
gourd and brinjal respectively. Dangi (2006) also reported
that beta-cyfluthrin was most effective against red pumpkin
beetle in long melon, bottle gourd and ridge gourd crops.

Carbaryl was second to beta-cyfluthrin and gave
effective and significant control of red pumpkin beetle on
all three crops viz., summer squash, pumpkin and ridge
gourd and proved significantly superior to standard check
endosulfan. These findings are in close conformity with
the findings of Sharma et al. (1999) who reported that
carbaryl (0.1%) was more effective against the red pumpkin
beetle.

Standard check endosulfan and spinosad gave
moderate control of red pumpkin beetle population. The
findings are well in accordance with the findings of Dikshit
et al. (2001) who reported moderate efficacy of endosulfan
in sponge gourd. Dangi (2006) found that spinosad @ 1
ml/lit, 1.5 ml/litand 2.5 ml/lit gave moderate efficacy against
red pumpkin beetle in long melon, ridge gourd and bottle
gourd crops.

Neemazol was the least effective among all the
treatments in controlling the red pumpkin beetle. Dikshit
et al. (2001) reported the same in sponge gourd. Lakshmi
et al. (2001) found that a neem product nimbicidine (0.2%)
was least effectives with a 28.66 per cent reduction of red
pumpkin beetle population only on pumpkin crop.
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