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Abstract

Six water plant extracts compared to Furadan granules 10% were
applied to rice in 1991 and 1992 to study their efficiency in controlling
the rice whorl maggot, Hydrellia prosternalis and the rice stem horer Chilo
agamemnon.

Giza-176 variety was chosen for, its susceptibility to Hydrellia
prosternalis, and Giza-180 was selected for its susceptibility to Chilo aga-
memnon. Plant extracts were used as spraying, and Furadan 10% was
applied as broadcasting once after 30 days from trans-planting to Giza
176 and 50 days to Giza 180 for the control of the rice whorl maggot
and rice stem borer, respectively.

Concerning rice whorl maggot infestation, Furadan and onion ex-
tracts gave the best control, while the extracts of wormwood seed of
chinaberry seeds, wormwood, onion, garlic and chinaberry leaves were
the least effective.

Regarding rice stem borer infestation, Furadan and extracts of
coriander seeds gave the highest control followed by the extracts of chi-
naberry seeds, wormwood, onion, garlic and chinaberry leaves in the two

INTRODUCTION

The rising consumption of currently used insecticides in developing countries
has led to a number of problems such as insect resistance, toxicity to nontarget or-
ganisms, environmental pollution and health hazards associated with pesticide resi-
dues. These facts, in addition to the high cost of pesticides, have stimulated consid-
erable interest in plants as a source of insecticides and / or new tools in insect

control.
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pyrethrins, nicotine and rotenone. A number ‘of surveys concerning plants and their
effects on insects suggest that plant kingdom may be a rich source of new chemicals
to achieve this type of control (Abo - Sholoa, 1990).

Rice is considered as one of the most important grain crops either in Egypt or
other countries.

Several insects attack rice plants causing economic damage among them the
rice whorl maggot, Hydrellia prosternalis Deem and the rice stem borer, Chilo aga-

memnon Bles.

Damage caused by the rice whorl maggot Hydrellia prosternalis has become
much more common in Egypt in recent years. Rice plants are attacked 10 days after
transplanting with the peak of larval population at 30 days after transplanting
(Anonymous, 1976). Leaf losses and the resulting reduction in photosynthesis, are
critical, the damaged leaves are distorted and break in the wind (Ferino, 1968).
Damage results in a reduced plant height and tiller number and bout a 10-day delay
in maturity (Andres, 1975).

Chilo agamemnon is considered the mos't important rice insect in Egypt. Chilo
larvae invade rice plants causing either dead hearts symptom if the infestation oc-
curs before heading or infested stems and white heads if the infestation occurs dur-
ing heading. Isa et al. (1970), Tantawi et al. (1985) and Sherif (1986) studied the
effect of some insecticides on the borer in rice fields and reported that Furadan
(10% granules) was superior to all tested insecticides.

The objective of this study is to evaluate the efficiency of some natural plant
extracts to control the rice whorl maggot and rice stem borer.

MATERIALS AND METHODS

Plant extracts

The plants tested are presented in Table 1. Wormwood, Coriander and China-
berry were soaked in clear water for 72h. The weight of water was three times
that of the seeds. The resulting water was then colle'cted every day for experimen-
tation. As for onion, Chinaberry and garlic, the leaves were put in a calender for 5
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minutes with a volume of water that was two times that of the leaves. Water ex-
tracts were used as spraying with the aid of a 200 liters knap sack sprayer. The
rate of application was 15 kg/f.

Table 1. Plants investigated for their insecticidal effects against the rice whorl
maggot and rice stem borer.

Scientific name Common name Part used
Melia azedarch Chinaberry Leaves and seeds
Allium sativum Garlic Gloves
Allium capa L. Onion Heads
Artemisis herba alba Wormwood Seeds
Coriander sativum Coriander Seeds

Insecticide

Furadan 10% granules at the rate of 6kg/f. was used as broadcasting. It was
considered as a standard insecticide for comparison with plant extracts.

Treatment

Two field experiments were carried out during 1991 and 1992 at Sakha
Agricultural Research Station to evaluate plant extracts against rice pests. Random-
ized complete block design with four replicaions was used. Rice was sown on mid
May and transplanted 32 days later. The plot area was 15 m2. Giza-176 variety
was chosen as a susceptible variety to the rice whorl maggot, while Giza-180 was
used as a susceptible variety for the rice stem borer. Six plant extracts and Fura-
dan were applied at 30 and 50 days after transplanting for the control of the rice
whorl maggot and rice stem borer, respectively.

Concerning rice whorl maggot samples, 50 leaves were taken from each ex-
perimental plot, the percentage of infested leaves and severity of infestation as av-
erage number of mines and damaged area (mm2) / leaf were calculated.

As for rice stem borer, ten hills were taken at random from the four middle
rows in each experimental plot to count dead hearts (10 days after application) and
white heads as well as partially infested tiller (10 days before harvesting). Yield
loss in each reatment due to borer infestation was calculated using a formula devel-
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oped by lsa et al. (1970) as follows:

D+w+s/10
Percentage losses = x 100
N

Where :
D = The number of plants showing dead heart symptom.
W = The number of plants showing white head symptom.
S = The number of plants having infested symptom and sound heads.
N = The total number of plants in the sample.

Reduction in losses compared to check was estimated.

The results obtained were subjected to analysis of variance and least signifi-
cant difference at 5 % level of probability .

RESULTS AND DISCUSSION

Table 2 indicates the effect of six water plant extracts compared with Fura-
dan which was applied once (30 days after transplanting) against the rice whorl
maggot, Hyderllia prosternalis in the two successive rice seasons, 1991 and 1922.
The untreated plots had the maximum damage, while the plots treated had lower
percentage of damage. Generally, the infestation by the whorl maggot in 1992 was
higher than in 1991. This is in agreement with the yearly increase in rice whorl
maggot population observed in recent years.

Table 2 . Influence of certain water plant extracts on the rice whorl maggot Hydrel-
lia prosternalis Deem. (Giza-176 variety) .

Dose/f | % of infested | Average No. of |Damaged area/
- (ko) leaves mines/ leaves leaf (mm)2

fearmpnt 1991 [ 1992 1991] 1992 | 1991] 1992
Wormwood extract 15 10.3 14.6 0.18 0.24 0.60 1.20
Coriander extract 15 8.0 12.0 0.16 0.32 1.33} 2.66
Onion extract 15 6.8 9.0 0.15 0.12 0.57 1.14
Garlic extract 15 9.8 13.5 0.60 0.40 1.42 2.84
Chinaberry seed 15 9.0 14.0 0.18 0.36 1.52 3.04
Chinaberry leave 15 10.2 14.9 0.12 0.24 1.23 2.46
Furadan 10% G 6 6.5 8.3 0.14 0.28 0.82| 1.64
Check - 18.8 22.0 0.90 0.95 2.95| 3.20
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Concerning the percentages of infested leaves, Furadan and onion extracts
gave the highest control (6.5%, 8.3 and 6.8%, 9.0% in 1991 and 1992, respective-
ly), while the wormwood seeds and chinaberry leaves showed the least control
(10.3%, 14.6% and 10.9%, 14.9%) in the two successive seasons, respectively.

Regarding the severity of damage to the leaves, (average number of mines and
damaged area mm2) there were significant differences between the check and 11
treatments. Severity of infestation followed the same trend of infestation in the two

successive years.

It is important to denote that certain extracts like onion, chinaberry seeds and
coriander are effective in controlling the rice whorl maggot exactly as Furadan
without any significant difference. These data are in agreement with those of
Awadallah et al. (1984), who mentioned that onion juice acted as a repelient for Se-
samia cretica Led., while garlic juice acted as an attractant.

The protection reached by chinaberry is similar to that indicated by Zein El-
Abdin, (1991).

Table 3 shows the effect of six water plant extracts compared with Furadan
applied once (50 days after transplanting) on the rice stem borere during 1991 and
1992.

Concerning dead heart symptom, Furadan 10% granules (6 kg/f) gave the best
control (0.1, 0.6), while onion extract (15 kg/f) was the least effective 1991 and
1992, respectively. There were significant differences among all treatments and
the check. Between treatments however, no significant differences were observed
in the two seasons.

Regarding white head symptom, there were significant differences between
the check and all treatments, Furadan and coriander extracts gave the best control
(1.0, 1.1 % and 1.0, 1.5%) followed by chinaberry seed extract (1.3, 1.2%),
wormwood extract (1.4, 1.9%) and chinaberry leaf extract (1.5, 3.0%). Garlic and
onion extracts were the least effective in this respect, in the two seasons.

The previous trend was also indicated for infested stems with sound head
symptom.’
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Reduction in calculated losses ranged between 47. 8%, 53.2% (onion ex-
tracts) and 85.6 % , 81.1 % (Furadan) in the two successive rice seasons 1991 and
1992, respectively.

The present data are in agreement with the results of many workers. Sherif
(1986) in Egypt found that Furadan was the most effective against the rice stem
borer, while Diazinon was less effective. Tantawi et al. (1985) mentioned that one
application at 50 days after transplanting was enough to protect rice plants against
borer infestation and that Furadan 10% granules at 6 kg/f gave very satisfactory
results. Metwally and Abd EI-Rahim (1975) reported that the last two generations
of the rice stem borer were usually the most substantial. The first one of them is
peaked at the 3rd week of August coinciding with white head infestation. Awadalla et

. al. (1984) and Zein El-Abdin, (1991) used some plant exracts against some borers
or pests and reported that some of them can be used as an alternativé to the tradi-
tional application of synthetic insecticides with less danger and costs.

REFERENCES

1 . Abo-Sholoa, M.K. 1990. Naturally occurring chemicals for pest control in com-
parison with some synthetic pesticids. Ph. D. Thesis, Faculty of Agriculture,
Kafr Ei-Sheikh, Tanta University.

2 . Andres, F.L. 1975. Varietal resistance to rice whorl maggot Hydrellia philippina
Ferino. M.S. Thesis University of Philippines, Los Banes, Laguna.

3 . Awadallah, W.H., A.F. Lutfalla and Y.M. Fayad. 1984. Effect of spraying corn
with water extracts of certain aromatic plants on the population of Sesamia
cretica Led. and the main predators in corn field. Agricultural Research Review,
Vol. 62, Novemer 1. 1984.

4 . Ferino, M.P. 1968. A new species of Hydrellia (Ephydridae, Diptera) on rice.
Phillip. Entomol. 1:3-5. A

5 . Isa, A.L., A\M. Tantawi and W.H. Awadallah. 1970. On the chemical control of the
rice stem bore. Bull. Ent. Soc. Egypt, Econ. Ser. v : 117-125.

6 . Metwally, M.I.S. and W.A. Abd-El-Rahim. 1975. The infestation and annual num-
ber of generations of rice stem borer Chilo agamemnon Bles. at Kafr EL-Sheikh
Governorate. J.Agric. Res. Tanta Univ. 1: 82-92.

7 . Sherif, M.R. 1986. Factors affecting degree of rice infesation by Chilo agamem-
non Bles. Ph.D. Thesis, Faculty of Agriculture, Kafr EL-Sheikh, Tanta University.

8. Tantawi, A.M., F.E. Abdallah and S.B. Bleih. 1985. Chemical control of the rice
stem borer, Chilo agamemnon Bles. on transplanted rice. Proc. 6th Arab Pesti-
cides Conf. Tanta Univ. Vol. Il, PP. 173-181. ’

9. Zein-El-Abdin, A.M. 1991. The use of plant derivative antifeedants in pest man-
agement. Fourth Arab Conference of Plant Protection, Cairo, 1-5 December,
1991.



1000 A.M. SOLIMAN AND S.B. BLEIH

LalallLallebalatwll o pladiwl ;50
slisYlelasbay W e loGlal Jde
So¥Ialudaal,

c._._d.:\u_’n\,:um._n..u.m‘ C,La.:\.‘.wdwk_‘lc

| IS LT & ya) 38 e — Bl  Tlhy dgas sgas

1___|:|L_a.'|J| 4__‘_‘.LLI ebalasn il va 3»&5‘5.\.. J._n..\i_.d l_-'s_m&;‘,.:s__n Z-L_LA:I‘—LHIJJJ' \:A:IJA.!

(3 5las a8l 5 FEAST s lRBla L3N S0 155 2ANGLATT e 5ol 50l s 455l

VAL = B5aa ciuay LY elatlins Lilaad T clows 30 W= 330a Citua ;a3 af udy
S Slac il Lasld Liibin Lalalbealiiat) Jbal s ) Lol

W pala sl olad / 2SN Jusns 7V e corall plalpusdll aysa o @353 canay]
valiill HIS Loty GV elails il b esbelall Juadl GIS 5lad/pal V. Jure Juasll
sre IS 3,91 Glao 430 LadlSl Lailly g 5305 L3 olud/paS Vo Jasay @idl3s3ll 3ol oU
/ aaS /N0 Juaay a3l 5adal AU palisully olad / paS N Juaas 2. cuall ol il
b o230 L] las / aa V0 Juaa 0 g3l AU paliiudl BIS gua b esbalall Juadl glas
Y Lail€a,

Lanailly ol spill pon sl ploakl pss Lo Lol Tusboudl elaalasdl pans 52806 IS
3,50 £ ok sall 5% 5 @l e 5YNELLALAE o GUSYI Lola Taila Le W 805
AaY) 038 Lo Waaduall Slasad!l Gans Sa J3T 2aISS 5 Tdlad i JussS Lalaiisid



