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ABSTRACT

Acaricidal and insecticidal efficiency of four different inorganic cupreous fungicides
were tested against sucking pierce pests infesied squash seedling which were: spider
mite, . urticae and insects: aphid. 4. gossypir, whitefly B. rabaci and Jasside. E. lvbica.
The tested materials were: Champion 77% W .P. (copper Liydroxide). copper oxychloride
50% W P., Ridomil plus 50% W.P. (15% metalaxy! + 33% copper oxychloride) and Del
cup 6% L (copper sulphate). The compounds were tesied by one rate only (their
recommendation rate as fungicides). Results obtained indicated thart the tested matenals
showed successful acaricidal effect for controlling spider mite. and successful
insecticidal effect for conwolling aphaid. whitefly and jasside without no any phytotoxic
effect on treated squash seedlings,

INTRODUCTION
Inorganic cupreous fungicides are used in wide range for controlling different
types of fungus: downy mildews, late blight, leaf spot discases....etc, infested
vegetable crops that cause great loss in guality and quantity of produced crop. Also,
copper element is considered a nutrient element necessary for different plants,

Previous studies for inorganic salts either for copper salts or other metallic salts
proved efficient effect in controlling some key pests, i.e. snails (Nakhla and El-Sisi,
1995), cotton leafworm larvac (EI-Sisi and Farrag. 1989), cotton leafworn pupac
(Sharaby, 1987, cutworm (Bader ef al, 1996), sucking pests {Mousa and El-Sisi, 2001),

Also, studies on foliar fertilizers consisted of inorganic salis indicated their
pesticidal activity againsi different pests. Many researches indicated that foliar fertilizers
were highly effective against insects and phyiophagous, Narkiewcz e al., (1989) and
Nowosieiski er @/, (1988), in Poland, Alagarsamy ard Bah.skran (1986), in India,
Reuveni and Reuveni (1995), in Isragl, and Chen-xueten er al., (1997). in China,
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proved their effects against phytophagous insects.

In Egypt, Mohmed er of, 2001, proved their activity agamst cotton leafworm,
El-Sisi and Mousa, 2001, proved their pesticidal efficiency against sucking pierce pests
and Salem et af,, 2003 proved their activity against aphids infested potato plants.

Therefore, the previous research indicated that inorganic cupreous fungicide may
have acaricidal and insecticidal effects besides their fimgicidal effect.

The aim of the present work is studying the acaricidal and insecticidal effect of
four different inorganic cupreous fungicides against sucking pierce pests infested squash crop.

MATERIAL AND METHODS
The following fungickies were tested:

1. Champion 77% W.P.: The compound contained 77% a. i. (copper hydroxide), produced
by Egytrol Chemical, USA, used at the rate of 250 g/100 L. water.

2. Copper oxychloride 50% W P.: The compound contained 50% a. i. (copper oxycliloride).
produced by Chem Olibimix- Bodabest. used at the rate of 250 g/100 L. water.

3. Ridomil plus 50% W.P.: The compound contained 50 % a. i.{15% metalaxyl + 35%
copper oxychioride) produced by Novartis Agro (Susera), used at rate 150 g/100 L. water.

4. Del cup 6% L: The compound confained 6% (copper sulphate), imporned by Delta Co.

Egypt, used at the rate of 250 cm’/100 L. Water.

The experiment was conducted in the open field planted with squash seedling
highly infested with sucking pierce pests: spider mite, aphid and whitefly in the farm of
plant protection research institute, Dokki, Giza according to Ministry of Agriculture
Protocol (1993). The area was divided into plots each have 7 rows of 3 meter long,
three replicate (3 plots) were used for each treatment. Spraying was done using hand plastic 2L
capacity on August 28, 2007 for the tested fungicide at their recomunended rates
mentioned before. Infestation was assessed before spraying and then after 1.3.5and 7
days from spraying by collecting 10 leaves from each treatment. Inspection was done
under binocular in laboratory to determine the numbcer of each of the considered sucking
pests pet leaf which were: immatre stages of white ty, nymphs and adult of spider mite,
alive individuals of aphid and jasside. The pesticidal efficiency was calcuiated as
reduction percentage occurred in the population of each pest as a tesult of trearment
according to the equation adopted by Henderson and Tilton (1955).

Cb T, %R=(l- —X——100
where = mean alive number of pest/leaf in untreated pot before spraying.
C," mean alive number of pest/leaf in untreated pot after spraying.



T,= mean alive nuimber of pest/leaf in treatment before spraying.
T,= mean alive numnber of pestleaf in treatment after spraying.

On the other hand, phytotoxic effect was determined by recording any flamming,
curl and colour changes occutred in Ieaf of squash seedling.

RESULTS AND DISCUTION

According to Ministry of Agriculture recommnendation for natural materials
used in controlling pests, succeeded copper containing pesticides against vegetable
pests should achieve initial effect > 70% reduction after one day and residual effect >
40% reduction after 7 days.

Results in Table I about the acaricidal effect of the tested materials against spider mite
Tetranychus urticae clearly indicated that the tested materials showed high successful
initial effect (74.5-89.1%). Copper oxychloride showed the highest cffect followed by
Del cup, Ridomil plus and Champion. Also, they showed high successful residual
effect (82-88.3%), Del cup showed the highest effect followed by Ridomil plus,
Copper oxychloride and Champion.

TABLE ()
Acaricidal efficiency of the tested fungicides against spider mite Tefranychus urficae.
. Residual
Pre-reatment Iniliual ediect effect after = :
Treatmeny count 11\4?11 after 1 day (No./leaf) :é é =
No.lea " s
No/keaf{% R |3 days|s days|7 days
Champion 77% WP, 35 8.2 745 1 42 | 89 | 179 | 30611021829
Copper oxychloride 3 39 23 4
'%\@ 350 891} 7.0 ] 118 | 148 |336]|112]831
N domil pls 307% 284 67 1769 | 27 | 8.0 | 107 | 214]7.1|868
Del cup 6% L 257 46 ) w5 21 ] 39 | 1o f170}s5.7)883
Control 352 36 462 | 661 | 880 12003[66.8
" No-/leaf =mean alive pestleaf

" % R ="%Reduction of a live pest according to Henderson and Tilion equation (1955).

Data in Table IT about the insecticidal effect of the tested materials against
aphid Aphis gossypii indicated that only Del cup gave high successful initial effect
(85.2%) comply with Ministry of Agriculture recommendation, while the other
compounds showed initial effect less than recommendation (between 62.6-69.3%), on




the other hand all the tested materials showed high successful residual effect
(87.3-93.3%): Del cup gave the highest residual effect followed by Ridomil plus.
Champion and Copper oxychioride.

TABLE {II)
Insecticidal efficiency of the tested fungicides against aphid Aphis gnssoii

@a__ Initial effect |Residual effect after

Treatinent after | day (No./leaf)

gl
=

NoJlea
Total
aR

Pre-treatmen
count m

No/leaf*|%K |3 days|$ days|7 days

Champion 77% WP. 253 109 626 5.0 1 7.7 { 12.] {24818.3188 ]
Copper oxychloride 2l 59 236

50% WP 226 80 |3 52| 70| 14 79873
Ridomil plus 50% WPR] 25 104 1639] 4.6 | 100 8.6 12321771888
Deleup 6% L 274 45 |857) 14 | 59 7 8.4 |15715.2]93.]
Control 23 26.5 476 | 6421 77.7 [1895/632

Results in Table I about the insecticidal effect of the tested materials against
whitefiy, Bemisia fabaci indicated that all the tested materials showed high successful
initial effect (75-91%); Del cup showed the highest initial effect followed by Ridomil
plus, Champion and Copper oxychloride. Also, they showed high successful residual
effect (70.7-90.1%), Ridomil plus gave the highest effect followed by Del cup,
Champion and and Copper oxychloride,

TABLE (1)
Insecticidal efficiency of the tested fungicides against whitefly Bemisia (abaci.

= Initial effect [Residual effect after

E 2 2.1 after 1 day (No./ leaf) - =1 -
Treatment § E % § g =

£ g Z|No/leaf [%R (3 days[S duys|7 days =

Champion 77% WP, 374 94 | 770 4.8 | 119 | 187|354 118] 779

Copper oxychloride -

SO 3251 89 750177 | 139 191 [d0.7] 136| 707
Ridomil plus 50% WP.| 312 { 59 827|221 70 ( 41 [133| 44| %01
Del cup 6% L. 372 | 38 |910] 3496|142 |272{ 9.1 829

Control 320 35 418 | 433 | 51.9 |1370[ 457




Data in Table IV about the inscticidal effect of the tested mmaterials against jasside,
Empoasca lybica indicated that only Del cup and Champion showed successful initial
effect (77.7 and 73.2% reduction respectively) while Ridomil plus and Copper
oxychloride gave initial effect less than recommendation (63.9 and 57.4% comrespondly).
All the tested materials gave high successful residual effect (63.6 - §2.3%); Del cup
showed the highest effect followed by Champion, Copper oxychloride and Ridownil plus.

TABLE (IV)
Insecticidal efficiency of the tesled fungicides against jasside Empoasca lvbica.

£ g Initial effect |Residual effectafler
£ 2! afterida o/ leaf* = :
Treatment g E 4 d o ) g 5 e
EEZ » Sl
23 fNo./lcﬂﬁ%R 3 days|S days| 7 days
Champion 77% WP. 3.5 1.2 §732 V1.1 121 129 161 (20 [ 807
Copper oxychloride
50% WP, 2.2 1.2 [574 (16 |15 | 1.7 148 |16 ]| 754
Ridomil plus 50% WP. 2.6 12 1639104 |46 | 33 [ 83 |28 272
Delcup 6% L. 4.2 1.2 [ 777109 112 |46 67 |22 823
Control 25 32 44 |81 197 [22174
Conclusion:

The following conclusion could be obtained from the results shown in tables I, I, T and IV:

1. The acaricidal and insecticidal cffect increased as period afier spraying increased.
therefore some of the tested materials which did not give suitable initial effect in some
cases, gave high successful residual effect as result of increasing of exposure period

2. Different forms of tested inorgamnic copreous fungicides: copper hydroxide
(Champion), Copper oxychloride and copper sulfate (Del cup) showed already the*
same acaricidal and insecticidal effect. therefore it could be concluded that the effect
is due to copper element.

3. Besides the benefits of inorganic cupreous compound as fungicides and as a nutrient
element for plants, it could be concluded a new use for these compounds as
successful acaricides and insecticides.

Generally, the mode of action of the tested materials as the following: the
toxic effect of inorganic copper salts is due to their effect as stomach and protoplasm



poisons (Spencer, 1968, Gleason e/ a/, 1969 and Tomlin. 1994) and also may be due to
losing a part of insect water content as a result of osmotic force (Steward. 1958).
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