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ABSTRACT

The bark of safsaf tree, willow (Salix safsaf} was collected and cut into
small strips. These strips were dried and powdered, then extracted with
aqueous acetone. After the complete evaporation of acetone, some fractions
were separated from the resultant extract by using partitioning between
different solvent systems. These fractions were tested for their phytocidal
effects on wheat and squash seedlings, insecticidal effects on the rice weevil
(Sitophilus oryzae) and molluscicidal effects on the terrestrial snail (Theba
pisana). Fraction I, which was isolated from n-hexane layer, was found to
be more active in the ‘inhibition of root growth of wheat and squash
seedlings with ICs¢’s equal 170 and 230 ppm, respectively. Fraction II was
effective against the rice weevil with LCs, equal 140 ppm durine 2.4 days. [t
gave high lethal effects against the tested snail (T pisana) with LCsp equal
56 ppm. The other tested fractions were relatively less effective.

INTRODUCTION

Willow trees are good fodder, livestock eats their leaves and humans
developed various medicinal uses from this tree. Roots are used in
medicines that help cure stomach pains, fever and headaches. Aspirin, for
example, is a derivative of the willow species. Some other uses include,
applying bark powder to burns, brewing tea from the leaves to treat
theumatism, which also acts as a mild laxative (Julkunen and Sorsa, 2001).
In addition to the traditional uses of their woods in different respects. A new
phenolic glycoside, 2’-cinnamoylsalicortin was found by Nichols-Ortans et
al (1992) in Salix sericea which likely to posses biological activity. Some
water extracts from S. caprea, Calluna vulgaris and Potentilla erecta were
found to be the most potent cyclooxygenase inhibitors and were active to
inhibit the prostaglandin biosynthesis and platelet activity factor (PAF)
induced exocytosis in vitro (Tunon ef al, 1995). Some phenylpropanoids
like triandrin and n- coumaric alcohol derived from S. viminalis showed
stimulating action in mice as spontaneous motor and antihyprotic activities
(Sokolov ef af, 1990). Saturated fatty acids (C-15 and C-31) and flavonoids
{apigenin, kaempherol and luteolin) were isolated and identified from S
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lindieyana, which has antipuretic properties (Thapliyal and Bahuguna,
1993). Feeding of some insects on leaves of some planis and insect
mortality figures indicated that wiliow, aspen, bird cherry and apple had
antibiotic effects (Ovcharov, 1984). Maiterud er al (1985) found that the
isolated flavonoids from the wood of S. carrea were potent inhibtiors of
wood-destroying fungi and inhibited some of rot-producing fungi The
blood coagulatory activity and biochemicai compesition of the extracts of
dried ripe calkins of S. daphnoides were simiiar 1o those of thromboplastin
isolated from rat brain (Kudryashov ef al, 1985},

These different activities of willow {Sait: spp) tree directed the present
studies to investigate the effects of the separated fractions of the powdered
dried extract of willow bark (S. safsaf) for their phviocidal effects on wheat
seedlings (Triticum aestivumy and squash (Cucarbita pepo), their
insecticidal effects on the rice weevil (Sitophiius oryzae} in addition to their
molluscicidal eftects on the terrestrial snail ( Theba pisana.

MATERIALS AND METHODS

1-Methods of separation: Dried powdered bark of willow (8. safsa/), 500
gm, soaked for one month in 2.2 liter of aqueous acetone (70%: at room
temperature. The acetonic mixture was filtered by using Buchner funnel.
The precipitate was re-soaked four times each in 2.5 liter of acetone (0%}
at room temperature for further one month, then filtered off. The mixtures of
all filtrates were combined together as original extract. The original extract
was concentrated by using rotary evaporator at 50-70°C under low pressure
to 820 ml (77.15 gm oven dried extract). The concentrate was separated in
petroleum ether (30-40° C) 7 times by using 2 separatory funnel, the
aqueous layer was kept under cooling (4°C} for two days. A brown
precipitate was filtered and dried as fraction 1 (15.14 gm), whereas the
filtrate was separated 8§ times in ethylacetate and the aqueous layer was
concentrated and separated with n-hexanc. The n-hexane layer (black layer,
‘900 ml) was separated with toluene (750 ml) which produced some resin
material. The resin material was separated and was exposed to air dryer,
Kept under cooling (4°C), then dned over sodium hydroxide for 10-days
giving a brown powder as fraction Il ( 29.44 gm). However, the supernatant
solution of resin passed through silica gel column (2.5 x 19 cm), the
absorbed materials on silica gel were treated with solvents mixture of
[Toluene: acetone: ethylacetate (2:1:2)} for 2-days and separated. The low
layer was evaporated from acetone to give brown precipitate as fraction HI
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(1.48 gm). The aqueous layer of hexane scparation was concentrated by
using rotary evaporator and kept under cooling for 3-days, then filtered and
a yellowish brown precipitate was dried as fraction IV (1.58 gm). The
filtrate was concentrated and was treated with aqueous hydrochloric acid
(10%) and was cooled to give black precipitate as fraction V (0.5 gm).
These separation methods were carried out according to Desheesh ef
al.(2000) with modifications.

2-Pesticidal effects of the separated fractions: _

A-Phytocidal effects: Phytocidal effects of the separated fractions against
wheat seedlings (T aestivum) and squash seedlings (C. pepo} were
conducted by using the plain agar (0.4%) technique (Zemanek, 1963), in test
tubes. The tested concentrations were 100, 1000, 2000 and 4000 ppm. Pre-
germinated seeds were sown in the solidified agar. Three replicates were
used for each treatment. Untreated control was carried out at the same
conditions. The test tubes were watered with a constant volume and kept
until the roots reach the bottom of the tube. The length of the root and shoot
systems were measured and percentages of inhibition were calculated
according to the following equation (Kaukinen, 1979).

% Inhibition = 100 — (Treatment/ Control x 100).

B-Insccticidal effects: Insecticidal effects of the tested fractions against
the rice weevil (S. oryzae) were carried out according to Kenaga et al.
(1965) with modifications. Whole-wheat seeds (2.2 gm, 50 seeds) were
placed in each test tube. The tested concentrations (10, 50, 100, 500, 1000
and 10000 ppm) were dissolved in 1.5 ml acetone and added on wheat sceds
in each test tube and mixed well. The test tubes were kept at room
temperature in the dark until the acetone solution was evaporated. Rice
weevils (6 insects/test tube) were added and the test tubes were sealed with
a piece of fixed cloth with a rubber band. Control was concurrently
conducted under the same conditions. The number of dead and alive insccts
was recorded. The mortality percentages were measured from which, lethal
concentration, which caused 50% mortality (LCs;) and the required time to
cause 50% mortality (LTs) were determined by using semt log paper.
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C- Molluscicidal effects: The used snails 7. pisana were collected from
the bark of citrus trees in Tawfik El-Hakeem village, EL-Behira
Govemnorate, Egypt. The snails were kept under the iaboratory conditions
for ten days. They were fed on lettuce through the adaptation period. The
used bait was prepared by adding the commercial blue paint at a ratio of 2%
to the wheat bran. The water was added at a ratio of 2 ml/ 10 gram of the
prepared bait. The tested fractions were mixed with the prepared bait at the
concentrations of 1, 10, 50, 100 and 200 ppm. Ten grams of the toxic baif
and 15 snails were placed in 9 cm petri dish as one replicate. The petri dish
was placed in a plastic pot that was covered with a piece of fixed cloth with
rubber band. Water (15 m!) was added in the bottom of the pot to keep the
moistened media available. The cloth pieces were daily sprayed with water
1o keep the moisture. Three replicates were carried out for each treatment.
Control was carried out under the same conditions. The dead snatls were
counted and the toxic effects were recorded as number of alive or dead
snails after 5 days. The mortality percentages were calculated and LCsq
values were derived from the drawn line on semi loge paper. This method
was carried out according to Abdallah ez al. (1998) with modifications.

A-Phytocidal effects: Phytocidal effects of the tested fractions which were
isolated from willow bark (S. safsaf) on roots and shoots of wheat T
aestivum) and squash (C. pepo) seedlings are recorded in Tables (1 and 2).
The inhibition percentages of roots and shoots of both wheat and squash
seedlings were increased with increasing the tested concentrations of all
fractions. Root system of wheat seedlings was more susceptible to the tested
fractions than their shoot system. Fraction Tl caused high inhibition to roots
of wheat seedlings, followed by the original extract, fraction I, and fraction
1V. The ICs, values of these extracts equalled 170, 230, 400 and 990 ppm,
respectively. However, wheat seedlings shoot system was found to be less
 susceptible than root system for all treatments. The 1Cso values equalled
1450, 1700, 3700 and > 4000 ppm which were caused by the original
éxtract, fractions IL, IV and 1, respectively. On the other hand, root system
of squash was more inhibited than its shoot system. Original extract and
fraction 1I were found to be more active against root system of squash
seedlings than its shoot system. The ICso values equalled 230 and 260 ppm,
respectively. The less active fractions were fraction 1V and fraction I. Their
1Cso values were 1150 and 1175 ppm, respectively. Shoot system of squash
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seedlings was less affected by all the tested treatments.

So, root systems of both wheat and squash seedlings were more affected
by all the tested treatments. Original extract and fraction I were the highly
active extracts in the inhibition of the root and shoot systems of wheat and
squash seedlings. Stunting and formation abnormalities in the secondary
roots were noticed to be accompanied with the inhibition effect in the
growth. :

Table (1): Phytocidal effects of the tested fractions of willow bark (Salix
safsaf) on roots and shoots of wheat seedlings (Triticum aestivum).

(%) [nhibition at dJifferent

Treatment Part concentrations (ppm) ICsq (ppm)
100 1000 2000 4000

Original extract E?h?:::t 32? is fgfg 9;‘}7 72‘.55 12455%
Fraction [ Root 26.6 58.6 324 90 400
Shoot 17 227 4ALT 417 >4000
Fraction 11 E_‘{‘f{ 4..' ',? ,.?.9,. ? l 6 _.9.6 ] .1_7.0_
SHO0E 3.0 325 224 4.4 1700
Root 18 50.8 0.5 89.9 990
Fraction IV Shoot 7.2 19.7 387 733 3700

Table (2): Phytocidal effects of the tested fractions of willow bark (Salix
safsaf) on roots and shoots of squash seedlings (Cucarbita pepo).

(%) Inhibition at different
Treatment Part concentrations (ppm) ICsy {ppm)

100 1000 2000 4000

Original extract Root 38 67 892 94 230
Shoot 7 18 28.7 70 2700

Fraction I Root 128 574 427 758 1175
Shoot 112 392 21 497  >4000

. Root 415 65 854 98 260
Fraionll oot 105 147 ° 301 767 2600
Root 128 472 778 93 1150

Fraction IV Shoot 18.2 23.1 30.1 55 3400
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seedlings was less affected by all the tested treatments.

So, root systems of both wheat and squash seedlings were more affected
by all the tested treatments. Original extract and fraction I were the highly
active extracts in the inhibition of the root and shoot systems of wheat and
squash seedlings. Stunting and formation abnormalities in the secondary
roots were noticed to be accompanied with the inhibition effect in the
growth. ‘

Table (1): Phytocidal effects of the tested fractions of willow bark (Salix
safsaf} on roots and shoots of wheat seedlings (Triticum aestivum).

(%} Inhibition at different

Treatment Part concentrations (ppm) ICso (ppm)
100 1000 2000 4000

. Root 375 896 947 96 250
Original extract ¢, 0 ) 423 57 74.5 1450
Fraction [ Root 26.6 586 82.1 90 400
Shoot 17 27 417 417 >4000
. Root 417 79 916 96 170
Fraction i Shoot 36 328  S54 744 1700
Root 18 508 805 899 990
Fraction IV Shoot 7.2 19.7 38.7 73.3 3700

Table (2): Phytocidal effects of the tested fractions of willow bark (Safix
safsaf) on roots and shoots of squash seedlings (Cucarbita pepo).

(%) Inhibition at different
Treatment Part concentrations (ppm) [Cso (ppm}

100 1000 2000 4000

Original extract ROt 38 67 892 94 230
Shoot 7 18 287 70 2700

Fraction [ Root 128 574 427 1538 1175
Shoot 112 392 21 497 >4000

. Root 415 65 854 98 260

stonlit Shoot  10.5 147 *300 767 2600
Root 128 472 778 93 1150

Fraction [V Shoot 182 231 30.1 55 3400
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B-Insccticidal effects: Insecticidal effects of willow bark (S. safsaf)
fractions against the rice weevil (S. oryzae) are shown in Table {3}. Fraction
11 proved to be active against the weevii . It pave the Jowest LCsp vatue {140
ppm) and LT, equalicd 2.4 days. Fraction IV caused the samne etlect on the
rice weevil through the same lethal time with LTso value 2.4 days but al
higher concentration where its L.Csq value was 400 ppm.

Table (3): Insecticidal effects of willow bark (Salix safsafy fractions against
the rice weevil (Sitophilus oryzae).

. Original Fraciion  Fraction  Fraction . .
Treatment Extract I 1 I Fraction 1V
LTy (days) > 9.0 54 24 3.5 24
LCs {(ppm) > 10000 520 14 600 400

On the other hand, the effects of fraction I needed higher time equalied to
5.4 days as (LTsp) and LCso equalled 520 ppm. Fraction 111 caused iis
effects at relatively higher concentration. The LCsq value equalled 600 ppm
and its LTs, value was with relatively lower equalled 3.5 days. However, the
original extract was found to be the lowest effective extract against the
weevil. It cansed LCsp more than 10000 ppin with LTs, more than 9-days.
These results emphasize that the active constituent might be distributed
among the extracted fractions mainly fraction 1}. These resulis agreed with
the results of Nichols-Orians er al. (1992) and Ovcharov, (1984). They
mentioned that Salix spp extracts possess biological and insecticidal
activities.

C-Molluscicidal effects: Molluscicidal effects of the tested fractions which
were isolated from willow bark (S. safsaf) on the terrestrial snail, T, pisana
were recorded in Table (4). Fraction II proved to be the active fraction
against the tested snail. 1t gave LCso equalled 56 ppm. The other tested
fractions were less effective against the tested snail at the tested
concentrations. They gave mortality percentage as high as 47%. However.
their concentrations have to be increased more than the tested onc.
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From the mentioned results, it could be concluded that fraction ¥ caused
phytocidal effect on wheat and squash seedlings, insecticidal effect on rice
weevil and molluscicidal effect against the tested snail. These biclogical
effects may be due to the active materials in fraction II. More efforts of
research to scparate and identify the active compounds in fraction I 1o
know their biological properties are needed.

Table(4): Molluscicidal efficacy of the willow bark (Salix safsaf) fractions
against the terrestrial snail, Theba pisana.

(%) mortality at different concentrations (ppm}

Fraction i 10 50 106 200 400
Original Extract 0 0 7 23 40 30 > 400
Fraction 1 0 10 - 33 47 - >200
Fraction I 0 30 43 60 70 - 56
Fraction I11 0 0. 0 20 33 - > 200
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