
,Iants due to infestation were observed. 
:s having dense bushes. 

upper surface of leaves. They eat up 
meaten tissue in between. The leaves, 
and fall offand completely skeletonize 
t value but even then no care is takea 
",here on the incidence of E. demurili 
some localities to record the incidence 
ken in the first week of September at 
Kakora bushes of 1 sq.m. area wert 

)pulation of the pest was recorded on 
ldicate that 76 - 100 per cent bushes 
)m 7.8 to 10.4 per 10 leaves (average 
Ie minimum infested bushes and pest 
n Bahadurpur. There was also heavy 
f 63 .3%). It was observed that due to 
:ality, the infestation was maximum. 
a received good rainfall (925 mm) for 
I pest infestation. The present study 
iTa vegetable and concern that if this 
Ible will not be seen in the market. 

. Kakora vegetable 

lon of grub 
!It per 10 
:aves 
:8.2 59.4 

7.8 52.3 

8.3 64.1 

9.5 68.6 

10.4 73.9 

8.8 63.6 

( alyani Publishers, Ludhia~ . pp. 261 
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SEX RAno OF RED PALM WEEVIL RHYNCHOPHORUS FERRUGINEUS OLIV., 
CAPTURED FROM DATE PLANTATIONS OF SAUDI ARABIA USING PHEROMONE 

(FERROLURE) TRAPS 

The Kingdom of Saudi Arabia, is a major date producing country in the world with an 
811Dual production of 0.6 million tonnes (Anonymous, 1995). Since 1998 the red palm weevil, 
IAynchophorus ferrugineus Olivo is reported as a major pest of the date palm in the Kingdom. 
IIitial attempts to control the pest with insecticides were not successful (Bokharu and 
Abozuhairah, 1992) and since 1994 an Integrated Pest Management (IPM) strategy, modelled 
II the lines of tackling the pest on coconut in India was implemented in the kingdom. This 
!PM strategy has successfully suppressed the pest in the date plantations of Saudi Arabia 

,braham et, ai, 1998). 

One of the major components of the above IPM strategy was the use of pheromone 
(Fcrrugineol) traps, used to capture and kill the floating weevil population. 

Hallett et. al. (1993) , first synthesized the male produced aggregation pheromone 
'fmugineol' (4-methyl-5-nonanol) capable of attracting adults of R.ferrugineus. 

In AI-Hassa, the prestigious date palm growing centre of the Kingdom, pheromone traps 
_ been used since 1994 to (i) monitor weevil activity in the vast stretches ofdate plantations 
(6} mass trap the adult weevils in hot spots and (iii) make periodic assessment on the impact of 
-.e !PM strategy adopted in combating the pest (Faleiro et. al., 1998) 

During 1994, the Ministry ofAgriculture and Water fabricated plastic bucket traps offive­
lire capacity to trap palm weevil adults . The pheromone sachet was hung inside the bucket 
hm thecenter of the lid. About 1 kg food (date palm stem bits) and 1 litre insecticide solution 
IO.! per cent carbary 1) was added to the trap. Traps were hung on palms 1.5 m above the 
p d. lnitially in the mass trapped areas a trap\density of one trap per 3.22 hectares was 
_ tained. Subsequently, the trap density in the nilass trapped areas was doubled, so that one 
bp served an area of 1.61 hectares. In the monitor areas, which were traditionally uninfested, 

pheromone trap was set to serve approximately 100 hectares. 

Since, the middle of 1994 when the trapping programme was fll'S t incorporated into the 
strategy in Al Hassa, the number of traps in the field were gradually increased from 1133 

December, 1994 to 2907 traps by the end of 1997. All traps were serviced at weekly 
when the food bait and insecticide solution was replaced and also, counts on the 

of weevils captured were recorded. In any insect trapping programme, it is desirable to 
more number of females, as the adult female contributes directly to the population 

up by laying eggs, which hatch into the damaging nymphal or larval stage. It is reported 
single female of red palm weevil can lay upto 500 eggs during a life span of 2-3 months 

Ibhalkar et. ai, 1972 and Lever, 1969). 

To know the sex of the weevils captured by the pheromone traps from date plantations of 
all the weevils trapped between mid 1994 and December 1997 were sexed through 

observation. Male weevils had a distinct tuff of hair on the dorsal tip of the snout, while 
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female weevils have smooth snouts without any hair. Results pertaining to the sex ratios of 

weevil captures from different operational areas of Al-Hassa and als'o the monthly male aDd 

female weevil captures during the above period are discussed below. 


From Table I it is encouraging to note that weevil captures in Al-Hassa usin. 

pheromone traps were female dominated, where as in nature, male to female popuIarioa 

was reported as 1.32 : I (Nirula, 1956). In this study the weevil captures in differelt 

operational areas between mid 1994 to December, 1997 varied from I : 2.35 to I : lO~ 


with an overall average of I : 2 .68 in favour of females (Table I). As the captures were 

r-

female dominated, pheromone trapping along with other components of the IPM strateu 0'1 
0'1 

contributed in suppressing the build up of the pest. This is supported by the fact that the 0 

total number of weevil trapped during 1997 reduced to 3806 as compared to 5308 ud ­V) 

0'15533 weevils captured in Al-Hassa during 1995 and 1996, respectively. In this context it is 0'1 

relevant to point out that Oechlschlager, et. ai, 1995, obtained over 90 percent reduction il -= IU 
weevil captures of R. pqlmarum after two years of pheromone trapping in oil palm IU 

!plantations of Costa Rica. Here too, the captures were female dominated. 	 IU 
.D 
ri 

• 
<IIAnalysis of the data on a monthly basis between 1995 and 1997 showed that the ovenD <II 

sex ratio for the period was I : 2.7 in favour of females. The highest female activity was duriDa ::r: 

the months of September and October, when 3.71 and 3.31 weevils were trapped, respectiveIJ 

for every male weevil captured. This was foIlowed by a second high in activity of feuD < 


.5weevils, during May when the male : female ratio of the trapped weevils was I : 2.83. 	 <II 

~ As the female weevils develop inside infested palms which also harbour male weevib, i c. 
can be inferred that most of the females captured by the pheromone traps had already mated u• 
within the infested palm itself and that the trapped female weevils flew out in search ora -'> u 

usuitable site for egg laying. It may be noted that Ferrolure is an aggregation and not a sa 
~ 

pheromone. Thus, the trapped female weevils 'were most probably in search of a host for eg ..!:! 
laying. Hence, the dominance of females captured in pheromone traps using the aggrega&t e 

~pheromone, besides monitoring the activity ofthe pest also contributed substantially inreduciJt 
. the palm weevil population. 	

~ ; 
..!:! 
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Biology and paras itism of MetE 
laboratory. The lotal duration of 
2nd and 3rd in star host larvae. 
days . respecti vel y. while th is peri 
on 3rd instar lantae . Unmated fel 
the emerged offspring sex ratio 
52.5% with a mean rate 45 .75% 
rate 59% without host food 
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The Jute hairy caterpillar, Spill 
1968) . Traditionally, this i 
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flM\ll:tp:m such as direct toxicity to 

1985); pesticide resistance (Sc 
(Hgen and F ranz, 1973); su 

IlI!sJnarlr.hp.lier, 1985 ); and enviroru 
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However, application of pa 
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In fact, from field survey at E 
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was undertaken to 


