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ABSTRACT

The effect of insecticides, methomyl and carbosulfan; fungicides,
benomyl and thiophanate-methyl and herbicides, metribuzin and dinitramine
with different concentrations, 0.5, 1 and 2 fold of the recommended rate on
the level of the bioacti\iq_components; phenols, tannins and flavonoides was
studied in squash and peasum. All the tested external defensive chemicals
affected the formation of internal defensive chemicals. The tested
‘insecticides and herbicides decreased phenols, tannins and flavonoides
content, while the tested fungicides enhanced the formation of these

chemicals.

Key words: Pesticides, bioactive plant components, phenols, tannins,

flavonoides
INTRODUCTION

Plant secondary compounds (allelochemicals) are essential for the
secondary metabolism and synthesized from lipid precursors and aromatic
amino acids. Phenolic compounds probably constitute an important portion
of the secondary compounds, which synthesized in the shikimate pathway.
Phenols in plants have diverse functions such as stabilization of the
structure, protection from herbivory and biocidal effects against pests
(Friend, 1977, Sindhan and Jaglan, 1988 and Daniel er a/,, 1999),

The concentration of phenolic compounds in plant may be increased or
decreased due to pesticide application. The alteration of the naturally
occurring phenolic compounds by pesticides have been documented by
several investigators. The synthesis of phenolic compounds in plants can be
modulated by the application of herbicides and, to a lesser extent.
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insecticides and fungicides (Daniel ef al., 1999). In general, foliar spraying
technique for either insecticides or herbicides had much inhibitory effect on
the plant phenolic contents than the soil mixing technique for these
pesticides (Sabra, 1993 and Salem, 1994).

The herbicides; linuron and oxyfluorfen increased phenolic contents in
potato tubers (Marwaha, 1986), while linuron and terbutryn decreased the
amount of total phenols in faba bean (El-Sherif, 1991). Also, the
concentration of total phenolic compounds in carrot was reduced by
aldicarb, carbofuran and fensulfothion (Aly and Doss, 1986 and Singh and
Singh, 1988). The fungicide, propiconazole increased the concentration of
free phenols in wheat (Abdel-Hak e/ al., 1987). In addition, oxycarboxine
stimulated total phenolic contents in faba bean (El-Sherif, 1991).

The aim of the present study is to investigate the effect of the application
of different rates of some pesticides on the content of phenolic compounds,
as stress indicator, in squash and peasum plants.

MATERIALS AND METHODS

Pesticides:

Insecticides: Methomyl, S-methyl-N  (methyl carbamoyl oxy) thio-
acetimidate. (Lannate 90 % SP, 300 g / fed., Du Pont Co.).

Carbosulfan, 2-3-dihydr0-2,2-dimethy]-7—benzofuranyl (di-
butylamino thio) N-methyl carbamate. (Marshal 25 % WP,
600 g / fed., FMC Agricultural Chemical Group).

Fungicides: Benomyl, Methyl  1-(butyl carbamoyl)-z-benzimidazo]
carbamate. (Benlate 50 % WP, 240 g / fed., Du Pont Co.).
Thiophanate-methyl, Dimethyl[(1 ,2-phenylene)bis-(imino
carbonothioyl)} bis (carbamate). (Topsin-M 70 % WP, 400
g / fed., Nippon Soda).

Herbicides: Metribuzin, 4-amino-6-(1,1-dimethyl ethyl)-3-(methyl thio) 1,
2.,4-triazin-5(4H) one. (Sencor 70 % WP, 300 g / fed., Bayer)
Dinitramine, N,N-diethyl-2.6-dinitro-4-triﬂuoromethy]-m-
phenylenediamine. (Cobex 24 % EC, 1 L / fed., Wacker-
Chemic)
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Plants: Cucurbito pepo Var. rAskondarancy (squash). Fam. Curbitaceae.
Pisum sativum Var. Lancon (peasum). Fam. Leguminasae.

Soil: The soil samples were collected from the top (0-30 cm) Jayer of the
untreated soil profiles and the soil properties are: pH 8.57, organic matter
1.34 %, calcium carbonate 12.24 %, sand 36.17 %, stlt 22.24 %, clay
41.59 % and 13.70 meq / 1. total soluble salts. Its texture class was clay loam
soil. The soil was air dried and passed through a 2 mm sieve. The seeds of
squash and peasum were cultivated in pots (14-cm diamter and 15-cm
height). After emergence, the plants were thinned to 4 plants / pot. One
plant from each pot was removed for assays at different time intervals 15,

30, 45 and 60 days.

Treatments: The plants were sprayed with insecticide or fungicide and
incorporation with the soil in the case of herbicide, after 21 days from
sowing. All pesticides were applied at three different rates 0.5, 1 (the
‘recommended field rate) and 2 fold, with three replicates. The content of
total phenols, tannins and flavonoides were determined after every 15 days
following pesticides application. Also, the total phenols in untreated squash
and peasum were monitored during the growing time.

Determination of total phenols and their major components: The total
phenolic  content, tannins and flavonoides were determined
colourimetrically according to McGroth es al., (1982); Swain and Hillis
{1959) and Smith (1913), respectively.

Statistical analysis: The data were subjected to analysis of variance
{ANOVA) (CoStat Statistical Software, 1990).

RESULTS AND DISCUSSION

Monitoring of total phenols in squash and peasum during the growing
time: The amount of total phenols in both squash and peasum at different
intervals, each 5 days up to 60 days of planting were determined as g / 100 g
plant fresh weight. Fig. (1) showed that the growing time of squash can be
divided into three periods, first period from planting time to 20 days, the
second from 20 to 40 days and the third period from 40 1o 60 days. The
growing ‘time of peasum had two intervals from planting to 35 days and
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from 35 10 60 days. Generally, the highest amount of total phenols in both
plants was presented at 45 days from planting.

Fig {1): The amount of total phenols in squash
peasum during the growing time
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Effect of the tested pesticides on total phenols and their major
components in both squash and peasun The data in Table (1) revealed
that there were differences of phenol contents in squash and peasum at each
level of the tested pesticides. Metribuzin and dinitramine reduced total
phenolic content followed by methomyl and carbosulfan while, the
fungicides benomyl and thiophanat-methy! stimulated total phenols in both
plants compared 1o control. Squash was adversely affected than peasum in
this consideration. These results are in harmony with those reported by El-
Sherif (1991) who found that the herbicides; linuron and terbutryn
decreased the amounts of total phenols, the insecticides; chlorpyrifos and
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Table (1): Effect of the tested pesticides on total phenolic content in plants

Cone. (fold) Total pheonolic content
Squash Peasum
Treatment 0.5 1 2 05 1 2
* Methomyl 6219 633 595 768 6707 648"
Carbosulfan 5.88° 6497 556" 6545 650" 6.19°
Benomyl 7.78°  7.05® 6.78° 7.16" 6.94™ 6.81%
Thiophanate-methyl ~ 8.02°  8.09° 635" 7.40% 762 688
Metribuzin 488 5165 467 631° 4917 4099
Dinitramine 497" 4918 4457 5360 536 417
Control 6.75° 675 675" 7.10°  7.10°  7.10a
“ LSD gos 0.065 0.058 0.055 0327 0320 0323

The presented values are means of four measurements corresponding intervals; 15, 30, 45

and 60 days from treatment
Total phenolic content is expressed as g/ 100g plant tissnes
Values within the same column having the same letters are not statistically different from

each other, p<0.05

chlorpyrifos-methy! caused a slight effect on this respect. However, the
fungicides; oxycarboxine and fongarid increased phenolic contents in faba
bean. Phenolic contents were stimulated in Vigna radiata by the application
of thiophanate-methyl and phosphamidon (Siddiqui and Khan, 2001). Also,
a substantial increase in total phenols was observed in susceptible and
resistant varieties of wheat following treatment with benomyl or calixin
(Siddiqui and Ahmed, 2002). The herbicide, metribuzin reduced the total
phenolic contents in potato and the factor of reduction was found to be 1.1-
3.3 when compared to control plants (Lydon and Duke, 1989 & 1993). The
data presented in Table (2) indicated that the highest rate of the two tested
insecticides decreased the total tannins in squash plant. No significant
differences were observed in tannin contents in both plants due to either
insecticide or fungicide treatment when compared with the control,
especially with half and one fold of recommended field rates. The tested
herbicides, metribuzin and dinitramine inhibited total tannins formation in
squash plant at all tested concentrations and in peasum plant at two fold
recommended rate.
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Table (2): Effect of the tested pesticides on tannins content in plants

.

~. \Sonc. {fold) Tannins content
, T Sauash Peasum

- {quas
I'reatiment e 0.5 | 5 8.5 : ?
Methomyl 025 028 025° 053 035 0.35%
Carbosulfan o27c 027 025 037 037 0.35%
Benomyl n30® 032° 030% 0360 037 0.36®
Thiophanate-methyl ~ 0.32° 5ao® 02T 036° 035° 0367
Metribuzin a20° 023 027 037 034 0.30°
Dinitramine a2 p27° 0255 034 033 0.33%
Control - 031% ©031® 031" 038 037 0.38°
15D 005 0032 0027 0026 0023 0039 0031 '

The presented values are means of four measurements corresponding intervals; 15, 30, 45

and 60 days from treatment
Total tannins is expressed as g / 100g plant tissues
Values within the same column having the same letters are not statistically different from

each other, p<0.05

Table (3) indicated that all tested pesticides significantly decreased the
concentrations of flavonoides in peasum piant at the three tested
concentrations compared to control. The highest effect was recorded in the
case of herbicides treatment. All tested pesticides at 0.5 fold of the
recommended dose showed no significant differences of flavonoides in
squash as compared 30 control. However, the rest rates inhibited flavonoides

formation in squash piant.

Methomyl and carbosuifan decreased the total tannins but had no clear
effect on flavonoides in squash and peasum, sO that the effect of both
inseciicides on total phenols may be due 10 their effects on total tannins.
Benomyl! and thiophanate-methy! increased total phenoi formation in both
tested plants. This may be due 10 their stimulation in total tannins. On the
other hand, the reducing effect of total phenols in both plants after treated
with either metribuzin or dinitramine may be due 1o their reducing effect in
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both total tannins and flavonoides. The compounds which reduced the
tannins content could be also decreased the strength of the plant because
tannins considered the main substract for lignin formatiori. Moreover, the
plant quality is decreased if the flavonoides were reduced. It had a major
role on vitamins formation. In general, Pesticides altered phenolic contents
and their constituents in the tested plants. These changes appeared to be
specific for both the plant and the pesticide applied.

Table (3): Effect of the tested pesticides on the flavonoides content in plgmts

Conc. (fold) Flavonoides content
Squash Peasum
Treatments 0.5 1 2 0.5 1 2

Methomyl 7.99°  7.96° 775 6.06° 565° 5379
Carbosulfan 818" 793¢ 7819 s592° 5719 559
Benomyl 822" 810" 791° 603" 588" 5.82°
Thiophanate-methyl 8.21°  8.33° 8.02° 598 580° 5.79°
Metribuzin 787" 515 5747 565 467% 4517
Dinitramine 7.03% 6519 4848 556" 536" 4.94°
Control 817  8.17° 817" 626" 626° 6.26°
LSD g.0s 0242  0.126 0.043 0.035 0.033 0.031

The presented values are means of four measurements corresponding intervals; 15, 30, 45

and 60 days from treatment
Flavonoides content is expressed as g / 100g plant tissues
Values within the same column having the same letters are not statistically different from

each other, p<0.05 -

It was noticed that the application of pesticides using lesser
concentrations particularly fungicides induced the formation of phenolic
contents and their major constituents; tannins and flavonoides. Whereas
higher concentrations diminshed their contents. These results are in
agreement with Garcia et al., (2001), Siddiqui and Khan (2001) and
Siddiqui and Ahmed (2002).

In conclusion, the results in relation to control plants indicate that the
application of the tested fungicides increased the total phenolic contents and
their constituents. These results may imply an increased resistance of plants
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to pathogen infection. On the other hand, it was found an inhibition of
phenolic contents and their constituents by the application of herbicides.
This observation suggest that the soil application of herbicides could be
harmful for healthy plants and then reduce the capacity of these plants to
combat the pest attack. Consequently, it may be suggested that synthesis of
various metabolic products would be affected by the application of
nesticides probably at higher concentrations. However, discriminate use of
pesticides is, therefore, recommended.
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