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ABSTRACT 
 

The efficiency of  five plant water extracts namely Red pepper, 
Pomegranate, Lupine, Shihh and Garlic were studied against different stages of the 
phtyophagous mite Tetranychus urticae koch. Egg stage was more tolerant to all plant 
extracts than protonymph and adult female. The LC50 values were 10.36, 9.38, 19.32, 
23.95 and 52.45% for the egg stage compared with 1.16, 2.87, 5.87, 20.28 and 
12.18% for the protonymph and 2.75, 4.82, 8.66, 3.53 and 15.45% for the adult 
female when treated by the mentioned plant extracts, respectively. The biological 
aspects of T. urticae were affected by treating eggs and adult female with LC50 value 

of the five plant extracts. In egg treatment, hatchability was decreased while 
incubation period of eggs as well as life cycle were prolonged. After adult treatment, 
life cycle was prolonged and the female fecundity was decreased. The female 
longevity was shortened. Pomegranate was the most effective ovicide, while the Red 
pepper was the most effective extract against protonymph and adult female. A 
plastichouse experiment was conducted to evaluate the five plant extracts for control 
of the two-spotted spider mite T. urticae population. The percentages of reduction 
after 3,7,15 and 21 days from treatment with LC25, LC50 and LC90 were 48.7, 74.6 and 
75.7% for Red pepper extract; 61.0, 64.5 and 42.2% for Pomegranate extract; 49.9, 
62.8 and 64.7% for Lupine extract; 33.4 , 36.2 and 38.4% for Shihh extract; 38.6, 53.8 
and 76.7 % for Garlic extract. 

 

INTRODUCTION 
 

The phytophagous mites especially Tetranychus urticae Koch is 
among the major pests attacking a wide range of plant hosts, vegetables, 
cotton and fruit trees, and often caused considerable reduction in the yield in 
Egypt.  

This pest could be controlled by different efficient acaricides, but the 
use of such materials is encountered with problems such as development of 
resistant strains, destroying natural enemies and pesticide residues are found 
in crops, soil and water; Pollution of the environment is also resulted. 

Many investigators in different parts of the world initiated large efforts 
to find natural plant extracts which have a miticidal effect. 
The aim of this study was to obtain some plant extracts namely Red-pepper, 
Lupine, Shihh, Pomegranate and Garlic to find out their acaricidal activity 
against eggs and adult females of T.urticae. 

Consequently, the changes occurring in the biological aspects after 
treatment with the previous extracts at LC50 levels should assume 
considerable importance. 
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MATERIALS AND METHODS 
 

Five plant water extracts namely Red pepper (Capsicum annuum  
L.), Lupine (Lupinus termis  Forsk  ) , Garlic (Allium sativum  L.) , Shihh 
(Artemisia judaica  L.) and Pomegranate (Punica granatum L .), were used 
for toxicological and biological experiments against the two-spotted spider 
mite T. urticae. 
 
Rearing Technique of Mites: 

A pure culture of the mite was maintained on detached mulberry 
leaves placed with the lower surface upwards on moist cotton pads in Petri 
dishes (20cm in diameter). 
 
Extraction Procedure: 

Plant parts were dried and grinded. Certain weights of the powders of 
the five plants were extracted by adding 100ml of boiling water to each one. 
The vessels were closed tightly for 24 hours then blended for 15min. The 
mixtures were filtered and each filtrate was completed to 100ml by water. 
Series of dilutions of the five plant extracts were prepared using distilled 
water. (El-Sisi and El-Hariry 1989). 
 
Toxicity Tests: 
Ovicidal action: Twenty adult females of T. urticae were allowed to lay eggs 
on the lower surface of mulberry leaf discs (2.5cm in diameter). Four discs 
were placed in each Petri dish on moist cotton wool pads (each disc was 
considered as a replicate). The females were removed after 24 h. and the 
eggs were counted. The discs carrying the eggs were dipped in the aqueous 
solutions of the five plant extracts for 10 sec. Five concentrations of each one 
were used to determine slope, LC 50 and LC90's according to Finney, 1952. 
The numbers of non-hatched eggs were counted and the percentage of 
mortality was corrected by using Abbott's formula, 1925. 
Protonymph and adult tests: Ten T. urticae protonymphs and adults of the 
same age were transferred to a mulberry leaf discs (2.5cm in diameter) for 
studying the toxicity of the five plant extracts to the two-spotted spider mite. 
Each treatment was replicated four times. The discs carrying the individuals 
were dipped in the five concentrations of each of the five plant extracts, for 
each stage as indicated in the egg treatment. 
 
Effect of the Plant Extracts on the Biology of T. urticae: 

Changes in the biology of T. urticae were determined after treating 
eggs and adults with LC50 concentrations of the five plant extracts. In egg 
treatment hatchability and incubation period were determined, and the newly 
hatched larvae were transferred individually to clean leaf discs of Sweet 
potato, and left to develop until reaching the adult stage to determine the life 
cycle and longevity. 

In adult treatment, the females deposited their eggs, and then the 
same technique was followed as mentioned in the egg treatment until 
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reaching the adult stage. Adult were sexed, and twenty mated females were 
left singly to complete their life and the total number of eggs per female was 
estimated. Leaf discs were changed when needed. Examination was 
undertaken daily. An analysis of variance was done for incubation period, life 
cycle, longevity and fecundity after egg and adult treatments. 
 
Plastichouse Experiment: 

To evaluate the efficacy of the five plant extracts against the 
phytophagous mite T. urticae population, bean seeds of Phaseulus vulgaris 
L. were sown in pots. The bean seedlings were infested with the two-spotted 
spider mites three weeks after sowing. Three concentrations (LC25, LC50 and 
LC90 values) of the five plant extracts were sprayed only once by the means 
of a manual atomizer, one month after sowing. Five pots (each represented a 
replicate) were sprayed with each concentration, while five pots were left 
untreated as control. One seedling (the same one) from each replicate was 
examined 3,7,15 and 21 days after treatment to count the moving stages of 
the two-spotted spider mite. A pre-count was made before spraying to 
estimate the percentage of reduction in mite population according to 
Henderson and Tilton equation, 1955. All experiments were carried out at a 
plastichouse temperature of 25 ± 2 co and relative humidity of 65 ± 5%  
 

RESULTS AND DISCUSSION 
 
Toxicity of Plant Water Extracts Against T. urticae: 

It could be concluded that eggs were more tolerant than other stages 
of the two-spotted spider mite, as the LC50 values were 10.36, 9.38, 19.32, 
23.95 and 52.45% for egg stage compared with 1.16, 2.87, 5.87, 20.28 and 
12.18% for the protonymph, and 2.75, 4.82, 8.66, 3.53 and 15.45% for the 
adult female when treated with Red pepper, Pomegranate, Lupine, Shihh and 
Garlic extracts, respectively (Fig 1-3). 
Pomegranate was the most effective ovicide, while the Red pepper was the 
most effective extract against protonymph and adult female. 
 
Effect of Plant Water Extracts on the Biological Aspects of T. urticae: 

After treating T. urticae eggs and adults with LC50 concentrations of the 
five plant extracts, changes in the biology were determined. 

 
 

1- After egg treatment: The results in (table 1) show that 
incubation period of eggs was significantly increased after 
treating eggs with the five plant extracts, which averaged 4.7, 
4.7, 4.4, 4.9 and 4.0 days for Red pepper, Pomegranate, 
Lupine, Garlic and Shihh extracts respectively, compared with 
3.8 days for untreated eggs. Treated eggs resulted in 
considerable prolongation of the life cycle period of T. urticae 
which averaged 10.9, 9.7, 9.1, 9.6 and 9.8 days for the same 
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plant extracts, respectively, compared with control check (8.6 
days).                     

Table 1 :Effect of Treatment with some Water Plant Extracts on 
Biological Aspects of T.urticae Eggs. 

Treatment 
Avarage Periods in Days  Fecundity 

Incubation Life Cycle Generation Longevity  

Red Pepper 4.70 
± 0.41 c 

10.93 
± 0.71 e 

12.20 
± 1.29 e 

11.40 
± 4.76 ab 

54.20 
± 45.90 a 

Pomegranate 4.70 
± 0.55 c 

9.70 
± 0.73 cd 

10.80 
± 0.75 cd 

14.30 
± 4.80 c 

95.00 
± 50.00 cd 

Lupin 4.40 
± 0.37 b 

9.10 
± 0.67 b 

10.10 
± 0.67 ab 

18.40 
± 2.99 d 

80.70 
± 27.20 cd 

Shihh 4.90 
± 0.56 c 

9.60 
± 0.66 c 

10.20 
± 0.65 abc 

11.20 
± 2.50 ab 

54.40 
± 19.80 ab 

Garlic 4.00 
± 0.32 a 

9.80 
± 0.57 cd 

10.50 
± 0.59 bcd 

10.70 
± 3.40 a 

57.70 
± 36.80 ab 

Un-Treated 3.80 
± 0.20 a 

8.60 
± 0.54 a 

9.70 
± 0.64 a 

16.10 
± 2.40 c 

100.95 
± 25.50 d 

L.S.D 
F 

0.20 
36.00 

0.40 
25.00 

0.60 
15.10 

2.20 
23.50 

15.90 
14.63 

 
2- After adult treatment: As shown in (Table 2) the life cycle of T. urticae 

was significantly prolonged with the treatment of plant extracts, which 
averaged 9.8, 8.9, 9.3, 8.8 and 8.6 days for Red pepper, Shihh, 
Pomegranate, Lupine and Garlic, respectively, compared with 8.6 days for 
those produced from untreated females. Longevity of females was 
significantly shortened to 12.4, 13.9, 13.5, 10.3 and 11.3 days for the 
same plant extracts, respectively, compared with control check (16.1 
days). All plant extracts significantly affected the fecundity of the mite, 
where the total numbers of eggs per females were decreased to 55.1, 
46.0, 59.0, 83.3 and 84.6 eggs/female for Red pepper, Pomegranate, 
Lupine, Garlic and Shihh, respectively, compared with 100.9 eggs for 
control check.. 
 
Table 2: Effect of Treatment with some Water Plant Extracts on 

Biological Aspects of T.urticae Adults 

Treatment 
Avarage Periods in Days   Fecundity 

Incubation Life Cycle Generation Longevity  

Red Pepper 4.10 
± 0.20 bcd 

9.80 
± 0.40 d 

10.98 
± 0.72 d 

12.40 
± 2.20 bc 

55.10 
± 15.30 ab 

Shihh 4.20 
± 0.50 cd 

8.90 
± 0.40 b 

9.70 
± 0.86 a 

13.90 
± 2.02 d 

84.6 
± 14.42 abcde 

Pomegranate 4.20 
± 0.20 cd 

9.30 
± 0.50 c 

10.20 
± 0.56 bc 

13.50 
± 2.70 cd 

46.00 
± 13.70 a 

Lupin 4.00 
± 0.23 bc 

8.80 
± 0.70 ab 

9.80 
± 0.91 ab 

10.30 
± 2.90 a 

59.00 
± 19.30 abc 

Garlic 3.90 
± 0.20 ab 

8.90 
± 0.40 b 

10.10 
± 0.56 abc 

11.30 
± 2.90 ab 

83.30 
± 37.10 abcd 

Un-Treated 3.80 
± 0.20 a 

8.60 
± 0.54 a 

9.70 
± 0.64 a 

16.10 
± 2.41 e 

100.90 
± 25.50 de 



J. Agric. Sci. Mansoura Univ., 30 (1), January, 2005 

 615 

L.S.D 
F 

0.17 
5.90 

0.32 
11.90 

0.40 
10.98 

1.40 
211.70 

43.9 
26.9 
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Effect of Plant Water Extracts on T. urticae population: 
Table (3) includes the percentages of reduction in the two-spotted 

spider mite population on bean seedlings after different intervals following 
treatment with three concentrations of each of the five plant water extracts. It 
is clearly shown that the percentage of reduction increased as extract 
concentration increased, and successively increased along 7 days after 
treatment then started to decrease. The mean percentages of reduction after 
3, 7, 15 and 21 days with LC25, LC50 and LC90 were 48.7, 74.6 and 75.7% for 
Red pepper extract; 42.2, 64.5 and 61.0% for Pomegranate extract; 64.7, 
62.8 and 49.9% for Lupine extract; 76.7, 53.8 and 38.6% for Garlic extract 
and 38.4, 36.2 and 33.4%  for Shihh extract. 

These previous results of the effect of the plant water extracts on the 
toxicity and biology of T. urticae are in agreement with those of several 
investigators who tested the miticidal effects of some plant extracts on mites. 
Schatier, M. and H. Schmutterer (1981) reported that aqueous extracts of 
high concentration (2.5, 5, 10%) of methanolic extracts of neem seed 
reduced the fecundity of T. urticae , similar results were obtained by Mansour  

and Ascher (1983) who found that extracts of neem seed kernels 
affected the behaviours and fecundity of. T. cinnabarinus. Barakat et al. 
(1984) found the same results when observed that treatment with Devil's 
apple, Lupine, Black pepper, Caraway, Fenugreek, Onion, Turnip and Glowry 
bower plant extracts significantly shortened female longevity and decreased 
the fecundity .Also, Darwish (1990),Sawires et al . (1995) who stated that the 
adult females were more susceptible to all the tested plant extracts than the 
eggs of the two spotted spider mite .Nassar et al. (1995) tested the effect of 
Duranta and Lantana plant extracts on the biology of the two spotted spider 
mite , they found that both extracts affected life cycle, longevity and the total 
number of deposited eggs per female.Iskander et al .(1996) found that 
treating eggs and adult females of T. arabicus with Shihh, Sorrel and Kalakh 
extracts prolonged the incubation period of eggs and life cycle, shortened the 
female longevity and decreased the female fecundity.El-Duweini and Sedrak( 
1997) stated that larvae were more susceptible to Jojoba oil than the 
deutonymphs, adult females and egg stages and the same results were 
obtained when tested the effect of Jojoba oil against T. arabicus population. 

 From the achieved results, these plant extracts could be 
used in integrated pest management programs after successful work under 
field condition is reached. 
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 لنباتية ضد العنكبوت االحمر العادي تقييم فعالية بعض المستخلصات ا
 زينهم رمضان سليمان* ، مراد سامى حسن* و شيرى سليمان داود**

 *  كلية الزراعة بالقاهرة
  **معهد بحوث وقاية النبات 

 
أجريت دراسة فعالية خمسة مستخلصات نباتيةة يةا الفلفةال ار،مةرر الةر الرمةارر التةرممر ال ة     

د كال مر البيض   ال، ريات ار لا   ارناث البالغة ركةار م العنكبة ت ار،مةر الليح )استخالص بالماء( ض
 0 %52      رط بة نسبية °5±52العادي عند درجة ،رارة  

 0أظهةةرت نتةةالس السةةمية أر طةة ر البةةيض أك ةةر ت،مةةل للمستخلصةةات الخمسةةة عةةر بةةااا ارطةة ار 
 -مر ارفراد يى : %20 كانت التركيزات التا تسبب م ت 

ر 2‚38ر 5‚38ر 1‚15لطةة ر البةةيض مةارنةةة بةةالتركيزات % 25‚52ر  9256ر  19‚65ر  639ر 65‚10

لطة ر  % 12‚52ر 6‚26ر  3‚55ر  5‚35ر  5‚82لط ر ال، رية ار لا   التركيزات  %  15‚13ر  50‚53
كمةا تةر رت الظة اير  0ارناث البالغة  ذلك عند المعاملة بالمستخلصات النباتية الخمم المذك رة  على الترتيةب 

مةة ت لهةةذم المستخلصةةات  % 20البي ل جيةةال رطةة ار العنكبةة ت ار،مةةر عنةةد المعاملةةة بةةالتركيزات التةةا تسةةبب 
 ايضةر عنةد معاملةة ارنةاث البالغةة طالةت 0النباتية فعند معاملة البيض ذادت فترة ،ضانة البةيض   د رة ال،يةاة 

ايضر تمت دراسةة تةا ير المستخلصةات النباتيةة علةا العنكبة ت  0فترة د رة ال،ياة كما اصرت فترة ،ياة ارن ا 
ي مةةر مةةر المعاملةةة بةة الث  51ر  12ر  8ر  6ار،مةةر فةةا الصةة بة النباتيةةة   كةةار مت سةةط نسةةبة اربةةادة بعةةد 

 55‚2ر  51للفلفةال ار،مةر   % 82‚8ر 85‚5ر  53‚ 8( يا   90and LC 50, LC25LC)  تركيزات مختلفة
  85‚8ر 26‚3ر  63‚ 5لمسةةتخلص التةةرمم    % 55‚8ر  55‚3ر  59‚9الرمةةار    لمسةةتخلص الةةر %55‚ر 
  0لمستخلص الليح  %63‚5ر 65‚ 5ر 66‚5لمستخلص ال       %
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Table 3: Effect of some plant water extractson the population of T. urticae on bean seedlings under greenhouse 
conditions (25±2co and 65±5% R.H.) 

Treatment Concentration 
Before  

Treatment 

3 Days  7 Days  15 Days  21 Days  Mean  

No. 
Reduction 

% 
No. 

Reduction 

% 
No. 

Reduction 

% 
No. 

Reduction 

% 
No. 

Reduction 

% 

Red Pepper LC25 (2.03) 1162 702 51 837 52.8 958 52.5 2037 38.5 1133.50 48.7 

LC50 (2.75) 906 2950 74 250 82.2 289 81.6 1112 60.4 486.5 74.6 

LC90 (4.89) 708 204 76.6 210 80.5 236 80.8 770 64.9 353.5 75.7 

Pomegranate LC25 (2.76) 675 353 57.5 434 57.8 613 47.5 2212 5.8 903 42.2 

LC50 (4.82) 500 136 78 108 85 390 54.5 925 40.3 389.8 64.5 

LC90 (13.96) 384 95 80 94 83.9 350 57.4 800 32.7 334.8 61 

Lupin LC25 (5.24) 380 88 81.2 138 76.2 182 72.3 835 29 310.8 64.7 

LC50 (8.66 ) 415 98 80.8 128 79.8 256 64.4 950 26.1 358 62.8 

LC90 (22.42) 450 135 75.6 213 69 545 30 1743 25 659 49.9 

Garlic LC25 (9.83) 733 160 82.3 122 89.1 400 68.5 750 67 358 76.7 

LC50 (15.45) 956 425 63.9 362 75.2 868 43.4 1837 32.8 873 53.8 

LC90 (36.44) 553 328 51.8 310 63.2 650 32.1 1840 7.4 782 38.6 

Shihh LC25 (1.99) 575 164 76.9 436 50.3 820 17.7 1625 8.7 761.3 38.4 

LC50 (3.53) 310 133 65.2 217 54.1 450 16.1 1050 9.4 462.5 36.2 

LC90 (10.54) 425 192 63.3 321 50.5 625 15.1 1375 4.5 628.3 33.4 

Control - 280 1010 - 1250 - 1420 - 2540 - 1555 - 

 


