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Abstract: The effect of explants length (5, 10, 15, 20, 25 mm long shoots) and density (one, two,
three, four, five shoots per culture) on the in vitro shoot formation of Moris pineapple were
assessed using average shoot formation per explant and total shoots and the frequency of shoots
of different shoot length (< 5; 6-10; 11-15; 16-20; 21-25 and > 26 mm long) per one liter of
medium. Of all combinations of explants length and density, using of 25 mm long shoots at a
density of one per culture resulted in highest shoot formation (8.3 shoots), and at density of three
and four resulted in longest shoots (21.7 mm). The highest total shoots per one liter of medium
(2800 shoots) obtained when 15 mm long explants were used at a density of four explants per
culture. Using of 10 mm long shoots at a density of two per culture resulted in lowest shoot
formation (2.7 shoots) and shortest shoots (5 mm long) per explant and lowest total shoots (233
shoots) per liter of medium. Overall explants density, the percentage of shoots of different length
<5; 6-10; 11-15; 16-20; 21-25 and > 26 mm-long per liter of medium were 22.4; 21.9; 22.3;
16.9; 6.6 and 9.3% respectively. To obtain highest shoot formation per explant or ighest total

shoots per liter of medium, the according to the length of available shoots.

Key words: Explant density; Explant length; Total shoots; Ananas comosus.

INTRODUCTION

In vitro multiplication of pineapple are usually
done by repeating cultures of the multiple shoots
complex as whole (Almeida et al, 2002),
segmenting the multiple shoots into clusters of 2
to 5 shoots (Escalona et al., 1999, Firoozabady
and Gutterson 2003, Firoozabady and Moy 2004,
Hamad and Taha 2009), and separating the
multiple into individual shoot and subculture as
intact (Mathews and Rangan 1979, Fernando
1986, Soneji et al., 2002, Sripaoraya et al., 2003,
Khan, ef al., 2004, Hamad and Taha 2008, Dutta
et al., 2013, Akin-Idowu et al., 2014, Nelson et
al., 2015 ), or as halved shoot (Almeida et al,
2002, Bhatia and Ashwath 2002) into fresh
medium. Removing of the shoot leaves and

culturing of stem core (Firoozabady and
Gutterson 2003), sectioning and chopping of
shoot base into granular (Teng 1997) were also
suggested. Culturing of intact separated shoots
were done at density of one (Fernando 1986, ;
Devi, et al., 1997, Dal Vesco et al., 2001, Akbar
et al., 2003, Sripaoraya et al., 2003, Hamad and
Taha 2008, Dutta et al, 2013, Nelson et al.,
2015), two (Soneji et al., 2002, Be and Debergh
2006), three (Hamad and Taha 2003), four (
Khan, ef al., 2004, Hamad and Taha 2009 ), five
(Daquinta et al., 1997, Escalona et al., 2003,
Pérez et al., 2009) eight (Dal Vesco et al., 2001),
and ten shoots (Zuraida et al., 2011) per culture.
Clusters of 2 to 3 shoots were cultured at density
of four (Hamad and Taha, 2009) and five clusters
(Escalona et al., 1999) in a conventional system,
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and at density of 150 and 200 clusters
(Firoozabady and Gutterson 2003) in a
temporarily immersion system. The size of
explants used for multiplication ranged from 1
mm chopped granular and 3 mm shoots base
section (Teng ,1997) to 3x3 mm stem core and 5
to 20 mm long shoots (Firoozabady and
Gutterson 2003), 15 to 35 mm (Dal Vesco et al.,
2001), 20 to 30 mm (Escalona et al., 1999) and
50 to 100 mm long shoots ( Bordoloi and Sarma,
1993; Teng 1997 ).

Average shoot formation and shoot length per
explant are the most commonly used parameters
for assessment of in vitro multiplication
treatments. Treatments with the highest average
of shoot formation were considered the best and
suggested for large-scale production of in vitro
shoots. However, an equal average of shoots
formation and shoot length does not mean all of
the in vitro obtained shoots are of equal length.
Dal Vesco et al., (2001) reported that the shoot
formation rate and frequency of shoots of
different length varied among explants of
different size. Escalona et al., (1999) found that
the total shoots production and frequencies of
shoots of different lengths depended on
incubation period and explants density.
Therefore, it is expected that if all of the shoots
produced in a cycle of multiplication used for
next cycle at a constant explant density,
treatments with equal average of shoot formation
could produce different total of shoots as a result
of different frequency of shoot length. Knowing
the effect of combinations of explants length and
density on shoot formation and frequency of
shoots of different length would help in deciding
how the following cycle of multiplication should
be managed. Different explants density might
suggest for explants of different shoot lengths to
obtain the optimal shoot formation from each
shoot length. The objective of this study is to
compare the effect of five different explants
length (5, 10, 15, 20 and 25 mm long) cultured at
five different density (one, two, three, four and
five) on Moris pineapple shoot formation per
explant and total shoots and frequency of shoots
of different length per one liter of medium.

MATERIALS AND METHODS

Full strength liquid MS medium (Murashige and
Skoog 1962) enriched with sucrose at 20 g/l and
6-benzylaminopurine (BAP) at 2.0 mg/l and
adjusted to pH 5.0 was prepared and autoclaved
for 20 minutes at 121° C and 1.5 kg/ cm?. The
medium was dispensed under laminar cabinet
floor into 75 culture tubes (10 ml per tube) using
a sterilized syringe. Multiple shoots complex
were picked under laminar cabinet from Moris
stock cultures, placed on sterilized petri dish and
separated into individual shoots. Shoots were
arranged in groups of different length (5, 10, 15,
20 and 25 mm long) and shoots from each group
were cultured at densities of one, two, three, four
and five shoots per culture. Three culture tubes
were used for each combination of explant length
and density. After two months of incubation
under a constant temperature of 25 ©C and 16
hours of light, the multiple shoots complexes
were picked out from each culture tube and
separated into individual shoots for counting and
measuring of shoot length. Each culture tube of
the same combination of explants density and
length was considered as a replicate and the
recorded data were rearranged into 7 different
tables. One table was for total shoots per culture
(irrespective of the shoot length). Then the total
shoots per each culture tube were assorted into 6
different shoot lengths ranks (< 5; 6-10; 11-15;
16-20; 21-25; > 26 mm) and 6 tables were
constructed for the number of shoots per each
shoot length rank. To avoid the zero values for
shoot number of some of the shoot length ranks,
the data were transformed by adding 0.01 to the
original data of all of the 6 tables. The table of
total shoots (irrespective of shoot length) and
tables of total shoots of each shoot length rank
per culture were converted to tables of shoot
formation per explant by dividing by the explants
density per culture, and to tables of total shoots
per one liter of medium by multiplying by 100.
The average shoot length data were established
by dividing the sum of the length of all shoots per
culture by the total shoots per culture and
converted to average shoot length per explant by
dividing by the explant density per culture. The
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data of each parameter were analyzed by two
ways ANOVA and the treatments means
separated by Duncan Multiple Range Test at p <
0.05 using SPSS statistical package No.11.

RESULTS

Analysis of variance indicated that the explants
length induced significant independent direct (p <
0.00001) and indirect (p < 0.0015) effect via
interaction with explant density on shoot
formation, and also significant independent direct
(p <£0.00001) and indirect (p < 0.00001) effect on
shoot length. That is both growth parameters
(shoot formation and length) were under direct
and indirect effect of the explants length. The
explants density, on the other hand, also induced
significant direct (p < 0.0001) and indirect (p <
0.0015) effect on shoot length, but its effect on
shoot formation was only indirect via interaction
with explants length (p < 0.0016). The direct
effect of explant density on the shoot formation
was insignificant (p < 0.3356). Overall explants
density, the explants could be divided into two
groups, shorter explants (5 and 10 mm long)
resulted in statically equal and lowest (3.5 and
4.3 shoots) and longer explants (15, 20 and 25
mm long) resulted in statically equal and highest
(5.5, 6.1 and 5.5 shoots) shoot formation per
explants. The shoot length increased from 10.7 to
18.6 mm as the explants length increased from 5
to 25 mm (Table, 1). In addition, overall explants
density, the total shoots per liter of medium
increased from 1113 when the explants were 5
mm long to 1680 and 1747 shoots when the
explants were 15 and 20 mm long respectively
but declined to 1520 shoots when 25 mm long
explants were used (Table, 1). On the other hand,
overall explants length, the shoot length
increased as the explants density increased up to
three explants per culture. Using of one explant
per culture resulted in shortest shoots (9.9 mm)
and the shoot length increased to 15.1 mm long
as the explants density increased to three explants
per culture and remained stable (16.1 and 15.7
mm) at densities of four and five explants per
culture. Overall explants length, different
explants densities resulted in equal shoot

formation per explant (about 5 shoots)
irrespective of the explants density per culture.
However, increasing the explants density
increased the total shoots per liter of medium
from 500 at density of one to 2160 and 2200
shoots at densities of four and five explants per
culture (Table, 1).

Of all combinations, using of 5 and 10 mm long
explants at a density of one explant resulted in the
lowest (2 and 3 shoots per explants) and using of
25 mm long explants also at a density of one
explant resulted in the highest shoot formation
(8.3 shoots per explants). However, the highest
total shoots per liter of medium (2800 shoots)
obtained using 15 mm long explants at a density
of four explants and the lowest total (233 shoots)
obtained using 10 mm long explants at a density
of one explant per culture (Table, 1). The highest
shoot formation from using 5, 10, 15, 20 and 25
mm long explants were 3.7; 5.7; 7.0; 6.7 and 8.3
shoots obtained when these explants were used at
density of three, two, four, four and one explants
per culture, and the lowest were 2.0; 3.7; 4.3; 4.7
and 3.7 shoots obtained when the explants were
used at density of one, five, five, five and three
explants per culture respectively. The highest
total shoots per liter of medium from the 5 mm
long (2000 shoots), 10 mm long (1850 shoots)
and 25 mm long (2667 shoots) explants all were
obtained when the explants were cultured at
density of five explants per culture while the
highest total shoots from the 15 (2800 shoots) and
20 mm long (2667 shoots) explants were obtained
when the explants were cultured at density of four
explants per culture. However, the lowest total
shoots produced from the 5, 10, 15, 20 and 25
mm long explants were 267, 233, 500, 667 and
833 shoots all obtained when explants were
cultured at a density of one explant per culture.
Similar to its effect on shoot formation rate and
total shoot, the effect of explants density on the
shoots length varied depending on the explants
length. When the 15 and 25 mm long explants
were used, the length of the in vitro obtained
shoot increased respectively from 12 and 14 mm
to 16 and 22 mm as the explants density increased
from one to four explants and then decreased to
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13 and 19 mm at a density of five. In case of the
5, 10 and 20 mm long explants, the length of the
in vitro obtained shoot was generally increased as

the density increased up to five explants per
culture (Table, 1).

Table. (1). Effect of explants length and density on Moris pineapple in vitro shoot formation and length per explant and total

shoots per liter of medium.

Explants Explants density

l(er?lﬁ:? 1 2 3 4 5 Average
Shoots per explants
5 2.7¢gh 3.0fgh 3.7efgh 4.0defgh 4.0defgh 3.5B
10 2.3h 5.7bede 5.3bcdef 4. 7Tbcdefgh 3.7efgh 4.3B
15 5.0bcdefg 4. Tocdefgh 6.7abc 7.0ab 4 .3cdefgh 5.5A
20 6.7abc 6.3abed 6.0abcde 6.7abc 4. 7bcdefgh 6.1A
25 8.3a 5.7bede 3.7efgh 4. Tocdefgh 5.3bcdef 5.5A
Average 5.0NS 5.INS 5.INS 5.4NS 4.4N8
Shoot length (mm)
5 6.3gh 10.7fg 14 3cdef 9.71g 12.3ef 10.7D
10 5.0n 12.3ef 12.3ef 15.0bcdef 14.7bcdef 11.7¢cD
15 12.0ef 11.7ef 14.7bcdef 16.3bcde 13.3def 13.6BC
20 13.0def 12.3ef 12.7def 17.7abcd 19.7ab 15.1B
25 14.3cdef 16.7bcde 21.7a 21.7a 18.7abc 18.6A
Average 9.9 ¢C 12.78 15.1A 16.1A 15.7A
Total shoot per liter
5 266.7jk 600.0nijk 1100ghi 1600defg 2000bcd 1113.3¢C
10 233.3k 1133.3fghi 1600defg 1866.7cde 1833.3cde 1333.3BC
15 500.0ijk 933.3ghij 2000bed 2800a 2166.7abed 1680A
20 666.7hijk 1266.7efgh 1800cdef 2666.7ab 2333 3abc 1746.7A
25 833.3hijk 1133.3fghi 1100ghi 1866.7cde 2666.7ab 1520AB
Average 500.0 D 1013.3¢C 15208 2160A 2200 A

Means of each parameter followed by differet letter were significantly different at p 0.< 05 according to Duncun Multiple Range Test
Total shoots per liter of medium computed by multiplying the average of total shoots of each combination of explants length and explants

density by 100. (Shoots per explant x explants density x 100).

The effect of the explants density and length were
not limited only to the average shoots formation
per explant and total shoots per liter of medium,
but also extended to the frequency of shoots of
different length per liter of medium (Table, 2).
Different explant densities which resulted in equal
total shoots per liter resulted in different
frequency of shoots of different length. For
instance, density of four and five explants per
culture resulted in statistically equal total of 2160
and 2200 shoots per liter respectively (Table, 1).
In both explants density per culture (Table, 2), the
total shoots which were within the shoot length
range of 6-10 mm (400 and 533 shoots), shoot
length range of 11-15 mm (480 and 467 shoots)
and shoot length range of > 26 mm long (267 and

233 shoots) were also statistically equal.
However, while the total shoots which were
within shoot length range of <5 mm (467 shoots)
and shoot length range of 16-20 mm (367 shoots)
obtained from density of five explants per culture
were significantly higher than the 400 and 347
shoots obtained at density of four explants per
culture, the total shoots per liter within the shoot
length range of 21- 25 mm long obtained at
density of five (133 shoots) were significantly less
than that (267 shoots) produced at density of four
explants per culture (Table, 2). Using of one, two
and three explants per culture resulted in
significant different total of 500, 1013 and 1560
shoots per liter and also in significant different
total of shoots that were shorter than 5 mm (160,
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240 and 300 shoots), shoots that were within 6-10
mm long (107, 213 and 400 shoots), shoots that
were within 11- 15 mm (93, 227 and 380 shoots)
and shoots that were within 16- 20 mm long (67,
160 and 240 shoots). However, the different in
total shoots per liter that were within 21- 25 mm
long (40, 107 and 80 shoots) and were longer than
26 mm (33, 67 and 120 shoots) was not
significant.

The frequency of shoots of different length per
one liter of medium was also affected by length of
the explants (Table, 2). The frequency of shoots
which shorter than 6 mm and those within 6-10
mm long among the total shoots per liter of
medium were not effected by the explants length
(statistically equal). At each explant length (5, 10,
15, 20 and 25 mm long), about 313 and 331
shoots of the total shoots per liter were within the
shoot length range < 5 and 6- 10 mm long
respectively (Table, 2). However, the total shoots
within the shoot length range of 11- 15 mm; 16-
20 mm; 21 -25 mm and > 26 mm long were
significantly affected by the explants length.
When 5, 10 and 15 mm long explants were used,
the total of shoots longer than 26 mm were 73, 40
and 113 shoots while when 20 and 25 mm long
explants were used the total of shoots longer than
26 mm were 227 and 267 shoots respectively.
Generally, the majority of shoots (66 %) were
within the range of 5 to 15 mm long and few
within range 16 to 30 mm long. Overall, the
percentage of the < 5; 6-10; 11-15; 16-20; 21-25

and > 26 mm long shoots were 21; 22; 22; 16; 8
and 10 % of the total shoots expected per one liter
of medium respectively.

DISCUSSION

This study demonstrated that for each explants
length there were different optimal explants
density for shoot formation per explant and total
shoots per liter of medium and vice versa.
Explants of different lengths had different range
(highest and lowest) of shoot formation per
explant that dpended on the explants length and
different range (highest and lowest) of total shoots
per liter of medium that depended on the explants
density (Table, 2). In addition, combinations of
explant lengths and densities that may result in
equal total shoots per liter could result in different
frequency of shoots of different length. Generally,
any cycle of multiplication would result in shoots
of different lengths. For physiological study, few
selected shoots usually 15 to 20 mm long are used
for investigation of factors effecting the shoot
formation and elongation. This study supported
the selective use of 15 to 20 mm long explants as
the most competent shoot for experimental
purposes particulary at density of four explants
per culture. The different between explants
density was insignificant and overall explants
density the 15-20 mm long explants resulted in
highest average of shoot formation per explant
(Table, 2).
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Table (2). Effect of explants density and explants length on the frequency of shoots of different length per total shoots per

liter of medium.

Shoot length range (mm) / liter

Factors <5 (6-10) (11-15) (16-20) (21-25) >26 Average
Explant density Average overall explants length

1 160d 107b 93¢ 67d 40b 33b 500D

2 240cd 213b 227b 160cd 107b 67b 1013.3¢
3 300bc 400a 380a 240bc 80b 120b 15208

4 400ab 400a 480a 347ab 267a 267a 2160A

5 467a 533a 467a 367a 133b 233a 2200A
Average 313 331 329 236 125 144

% 21.16 22.38 22.24 15.96 8.45 9.74 100%
Eﬁ%ﬁﬁnm) Average overall explants density

5 273ns 293ns 273ab 200b 0b 73b 1113.3C
10 353ns 293ns 247b 220ab 180a 40b 1333.3BC
15 347ns 340ns 387a 333a 160a 113b 1680A
20 347ns 407ns 373a 240ab 153a 227a 1746.7A
25 247ns 320ns 367a 187b 133a 267a 1520AB
Average 313 331 329 236 125 144

% 21.16 22.38 22.24 15.96 8.45 9.74 100%

Means of each column followed by different letter were significantly different at p < 0.05 according to Duncun Multiple Range Test (ns. not
significant)Total shoots and frequency of shoots of different length per liter were computed as presented in Material and Methods section

However, for commercial micropropagation all of
the shoot produced at any cycle of multiplication
should be reused for the next cycle. Use of fixed
explants density for all explants irrespective of the
explants length simplify the procedure but at
expense of optimum shoot formation per explant
and optimum total shoots per liter of medium.
Improper explants density could cause great loss
on shoot formation ability of the explants
particularly if the explants length was longer than
25 mm. Subtraction of highest from the lowest
shoot formation obtained from each explant
length (Table, 2) revealed that if the explants
length were 5, 10, 15, 20 and 25 mm long, using
of improper explants density could cause loss of
possibly obtainable 1.7; 2.0; 2.7; 2.0 and 4.6
shoots per explant respectively. The effect of
presence of more than one explants in one culture
if the explants length was 25 mm long is more
prominent than other explant lengths. It caused
loss of about five shoots while the other caused
loss of two shoots. That is using of improper
combination of explants length and density means
losing of 30 to 55 % of the shoot formation
capacity even before the multiplication started.

Similar, subtraction of highest total shoots per
liter of medium obtained from each explant length
from its lowest total shoots showed that if the
explants length were 5, 10, 15, 20 and 25 mm
long using of improper explants density could
cause loss of 1733;1600; 1834; 2300 and 2000 of
possibly obtainable total shoots per one liter of
medium, Improper density caused the greatest loss
(2300 shoots) of possibly obtainable total shoots
per liter of medium if 20 mm long explants were
used for multiplication. Hence, for highest shoot
formation rate and total shoots per liter each shoot
should be cultured at different density according
to its length. That is for highest shoot formation
per explant, the 25 mm long explants should be
cultured individually, the 10 mm long at density
of two, the 15 and 20 mm long at density of four
and the 5 mm long at density of three explants per
culture. For highest total shoot per liter of medium
the 5, 10 and 25 mm long explants should be used
at density of five and the 15 and 20 mm long
explants at density of four.

The difference in shoot formation and elongation
and total shoots per liter of medium at different
combination of explants density and length could
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be attributed to competition, number of axillary
buds per explant and changes on physical and
chemical environment within the culture tube. The
shoot formation and elongation of the shoots
depended mainly on the explant length and
explants of different length responded differently
to presence of other explants in the same culture.
At equal explants density, longer explants
produced more shoots than shorter ones. Longer
explants have more axillary buds than shorter
ones and would form more shoots than shorter
explants. The shoot formation of shorter explants
(5, 10 and 15 mm long) increased as the density
increased up to 3 explants per culture while the
shoot formation of longer explants (20 and 25 mm
long) decreased (Table, 1). Longer explants used
more nutrients than shorter ones and the amount
of nutrient used by five of 5 mm long explants
might be less than that used by two of 25 mm long
explants. The nutrient content of 10 ml of MS
medium could be more than that required for three
short explants but less than that required for two
long explants. Stability, gradual and sharp decline
of shoot formation rate in case of 5, 10 and15 mm
long explants when the explants density was more
than three explants per culture supported the
nutrient competition. However, formation of more
shoots from the 25 mm long explants cultured at
density of 5 explants than at density of 4 and 3
explants suggested that in culture having more
than three explants, other factors besides
competition for nutrient was involved in shoot
formation. Konan et al., (2007) reported that at
density of 3 shoots per vessel, the rooting of oil
palm shoots was affected by coupling factor
related to differences in the shoots size. That is
rooting of one shoot affected the rooting of the
others and mixing longer shoots with shorter ones
improved the rooting of all shoots within the
culture. In this study, mixing of explants of
different lengths (sizes) per single culture tube
was not tested. However, the difference in shoot
formation rate among the explants of different
length and their different responses to explants
density per culture indicated that the shoot
formations of Moris pineapple were under
coupling effect.

CONCLUSIONS

In conclusion, optimization of in vitro
multiplication system requires selection of the
best explants density for the shoots of different
length. In addition, besides comparing averages of
shoot formation and shoot length per explant, the
total shoots per liter of medium and the frequency
of shoots of different length should also be
considered for assessment of different multiplication
treatments. Estimation of total shoots per liter and
frequency of shoots of different length is essential
for better management and planning of the next
multiplication cycle. The shoots should be assorted
according to its length and cultured at the proper
density according to physiologist and propagator
goals. The frequency of shoot within the length
range < 5, 6-10, 11- 15, 16- 20, 21- 25, > 25 was
21; 22; 22; 16; 8 and 10 % and each length should
be cultured at proper density. For higher rate 5, 10
and 25 mm long explants should be cultured at
density of three, two and one shoot per culture
respectively while for highest total shoots per liter
of medium all should be cultured at density of five
shoots per culture. In case of 15 and 20 mm long
shoots, density of four shoots per culture resulted
in highest rate and highest total shoots per liter of
medium.
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Abstract: The first objective was to determine the effect of additives and water type on the
degradation of glyphosate and fluazifop-butyl herbicides. Both glyphosate and fusillade were
strongly hydrolysed in hard water more than Nile water and distilled water. Most additives were
decreased glyphosate persistence in all types of water. Glyphosate plus glue was more persistent
than glyphosate alone and when mixed with the following additives (urea, glycerine, dioleate,
monoleate, paraffin and mineral oil), respectively. Fusilade alone was more persistent than its
mixture with the additives rape seed oil, mineral oil, paraffin oil, dioleate and monoleate,
respectively. The second objective was to deal with the effect of additives soil texture
interactions on persistance and leaching of glyphosate and fluazifop-butyl herbicides. Persistence
of glyphosate in clay soil was lower than in sandy soil. Most additives increased half life of
glyphosate in clay soil, while glyphosate additive mixtures decreased its stability in sandy soil.
Fluazifop-butyl was rapidly dissipated in clay soil more than the sandy soil. Whereas most of the
used adjuvant decreased fluazifop-butyl half life in each soil. Glyphosate was not detected in the
soil leachate of clay and sandy soil column. The majority of glyphosate and fluazifop-butyl
amount was located in the top layer of soil column followed by fewer amounts in the successive
layers. Whereas glyphosate and fluazifop-butyl could be transferred from the sub- surface to the
following layer from sandy soil with some additives (surfactants) to the following layer.
Meanwhile fusillade with surfactants was detected in sandy soil column leaching with non
significant amount.

Key words: Glyphosate, Fusilade, Hydrolysis, Persistance, The downward Movement, Leaching
and Additives.

INTRODUCTION with water usually resulting in the cleavage of the
molecule into smaller, more water—soluble
portions and in the formation of new C-OH or C-
H bonds. The degradation rate of a given organic
compound is dependent on pH, temperature and
the presence of certain metal ions or other
catalyzing substances. Meanwhile, leaching is a
fundamental soil process whereby constituents are

Many factors influencing the effectiveness of
herbicide applied to the foliage of plants,
decomposition, physico-chemical characteristics
of spray solution that governing the herbicide
deposit and retention, absorption by the leaf
surface. Hydrolysis is the reaction of pesticide
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lost from the soil profile by the action of
percolating liquid water. Leaching is responsible
for the transport of herbicide from agriculture
areas and can lead to the subsequent
contamination of ground and surface water. The
dissipation of fluazifop-butyl (Fusilade at 0.39 kg
a.i./ha) and fluazifop in a sandy loam soil in a
soyabean plot and in the same soil under
controlled laboratory conditions. Fluazifop-butyl
was found to be completely transformed fluazifop
within 3 d, and fluazifop was not detected 32 d
after application (Negre et al., 1993). Glyphosate,
C-atrazine and '*C-alachlor at 8.34 and 9.64
mM, resp., were applied to soil columns with 0.88
M potassium bromide (conservative tracer for
water) following 2, 13 or 26 weeks of root
decomposition.

Most of the herbicide remained in the top 9 cm of
soil following leaching at 17 ml/min for 9 h on 2
consecutive days(Zins et al., 1991). The vertical
mobility glyphosate and imazapyr in two soils
with different physical and chemical compositions
was studied. Glyphosate leaching in the studied
soils was very low; and the imazapyr presented
high leaching although was higher in the sandy
loam texture soil than in the one of clay (Souza et
al., 1999). The environmental fate of a
polyacrylamide  thickening agent, PATA,
(NALCOTROL 1I) formulated alone and in
combination with glyphosate + surfactant
herbicide, in distilled-deionized, 3surface and 2
groundwater samples and were tested in outdoor
conditions. The results of leaching experiments
with PATA-herbicide solutions indicated that
acrylamide leached fastest from columns
containing sand only (peak at 2 days), followed by
sandy loam, then silt loam (peak at 2 days
followed by constant leaching for 5 days);
acrylamide was not detected in runoff water from
any treatment >4 days after exposure(Smith et al.,
1997).

Leaching of glyphosate (N-(phosphonomethyl
glycine) and /or its metabolite @AMPA
(aminomethylphosphonic acid) in sandy loam soil
with 13-14% clay. The mean yearly concentration
of leached glyphosate and/or AMPA was
significantly below 0.1 pg/l. A significant
difference  between  the  soil  residual
concentrations of AMPA was seen, the higher
concentration was found where low-tillage had
been practiced and where round up had been used
several times in the years before sampling of the
sandy soil (Fomsgaard et al, 2003). Both
glyphosate and AMPA can leach through
structured soils; they thereby pose a potential risk
to the aquatic environment(Kjer et al, 2005).
Fluazifop-butyl was rapidly hydrolyzed by a
mixed culture enriched from a landfill leachate.
The hydrolysis product, fluazifop, was further
degraded by the same mixed culture to 4- (5-
trifluoromethyl-2-pyridyloxy) phenol. The
metabolite accumulated when fluazifop was in the
medium as a sole source of carbon and energy
whereas it was further degraded when sodium
acetate or sodium succinate was added to
fluazifop as cometabolites(Gennari et al., 1991).
The aim of this work was to study the effect of
additives and water type on the degradation
behavior of glyphosate and fluazifop-butyl
herbicides. Secondly to demonstrated the
additives soil type interactions on persistance and
leaching of glyphosate and fluazifop-butyl
herbicides

MATERIALS AND METHODS

Herbicides; Round up 48%WSC (Glyphosate)
supplied by Monsanto and Fusilade 12.5 EC
(Fluazifop-butyl) supplied by Syngenta.

Additives; Glue, Glycerine, Rape seed oils,
Paraftin oils, Monoleate

(Monoethylene glycol mono - oleate) and Dioleate
(Monoethylene glycol Di-oleate).
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Table (1). Chemical analysis of soils and water types.

Chemical properties of the used soils and water

EC Cation meq /L Anion meq/L
Samples Type PH -

Ds/m Na+ K+ Ca2+ Mg2+ Cos2-  Hcos- CL So0,42-
El-Gharbia 757 5.8l 1615 039 137 3.86 - 285 593 15.95
(Clay)
El-Arish 712 114 605 015 320 170 ~ 170 580 3.60
(Sand)
Nile water 7.95 0.43 2.95 0.07 0.85 0.43 - 0.60 2.70 1.00
Tap water 7.43 0.44 2.96 0.07 0.90 0.47 - 0.50 2.75 1.15

Mechanical and physical properties of used soils

Location Texture Clay (%) Silt (%) Sand(%) WHC (%)
El-Gharbia (Clay) Silty clay 50.1 40.6 10.35 40
El-Arish (Sand) Sandy 10.0 4.45 85. 64 20

Effect of additives and water type on herbicide
persistence in water

The persistence of the tested herbicides was
determined in three types of water: Distilled , Nile
and hard water. Each treatment was carried out
under lab conditions. Two litters from each type
of water were adjusted to the recommended rate,
and additives at the tested rate. Three replication
samples of 50 ml were taken from each treatment
at different time ;1,3, 5, 10, 15, 21, 30 days
(Glyphosate) and 0, 1, 3, 5, 10, 15, 21 (fluazifop-
butyl) (Negre et al., 1988) for extraction, and
residue determination.

Fate of herbicide in soil in the presence and
absence of additives.

Herbicides as spray volumes were added to the
two selected soils at their recommended rates and
mixed thoroughly. Five hundred grams of tested
soils were placed in plastic bag and water was
added to reach the soil to 65% of their water field
capacity (F.C). The bags were closed and
incubated at 25 °C and water was added when
need to maintain the soils at 65% F.C. Each
treatment was done in three replicates, after
incubation period 0,1, 5,10, 20, 40, 60, and 80,
days (glyphosate)and 0,3 ,7,14, 21and 42, days
with  fluazifop-butyl (Negre et al., 1988). Fifty
gram soil samples were taken from clay soil and
soil and prepared for pesticide residue analysis

Effect of additives and soil type on the
downward movement of herbicides.

To study the leaching, PVC columns (45 cm *
6.25cm.i.d.) were used. Each column was
segmented to 5 segments. The segment height was
10, 5, 10, 10 and 10 cm from top to bottom,
respectively. For all treatments double folds of
water field capacity was used. Water was added to
the top of the columns at the rate of 20ml/min. 50
ml from the elute was taken for residue analysis,
After eluting all the water quantity, columns were
allowed to stand for overnight, after which
columns were carefully segmented and (50) grams
soil were taken from the 0-5, 5-10, 10-20, 20-30,
30-40 cm layers, extracted and then prepared for
chemical analysis.

Glyphosate herbicide

Extraction from water; the 50 ml of water was
extracted with dichloromethane /2-propanol (1:1),
acidified with H,SO4 and evaporated to dryness as
described by (Gauch et al, 1989, Feng and
Thompson 1990).

Extraction from soils; Glyphosate was triplicate
extracted with 0.2 M KOH, 50gm with 150 ml
KOH solution triplicate and filtrated through
Whatman paper No 1 after then concentrated to
10 ml as described by (Miles and Moye 1988) .
Clean Up: 10 grams of analytical grade anion
exchange resin were pre-rinsed with 0.2M
NH4HCOj3; (200ml) and deionized water (100 ml),
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and packed into a column. The column was rinsed
with deionised water (100 ml). The crud extract
solution of each sample was applied to the
column, rinsed with deionzed water 100 ml, then
eluted with 50 ml 0.5 N HCL in test tube
(Lundgren 1986, Thompson et al., 1989).

Determination: Glyphosate was oxidized to
orthophosphate by Mo (V)-Mo (VI) reagent,
which  measured calorimetrically as the
phosphomolybdate heteropoly blue complex on
spectrophotometer at 830 nm(Glass 1981). The
procedure used for preparing Mo (V)-Mo (VI)
reagent was recently described by(Yoza ef al,
1977).

Fusilade herbicides

Soil extraction; 50 grams of air dried soil were put
in a bottle and placed in60°C water bath and
shaken for 60 min a 1500 rpm. The alkaline
extract and filtered under vacuum. An additional
100 ml of 0.IN Na OH was added to the
centrifuge bottle and the process repeated (30 min
in water bath). After being rinsed with 20ml of
water, the entire alkaline extract was transferred
with 50ml of hexane, which was discarded. The
aqueous alkaline fraction was then acidified with
ca 25 ml of H2SO4 to pH <2 and 100ml of
saturated NaCL was added. The phenoxalkanoic
acids were extracted twice with 50 ml of
dichloromethane by shaking for S5min. The
dichloromethane extracts were drained through
dichlormethane pre washed and dried cotton into
250 ml receiver. Isooctane (0.5 ml) was added and
the samples were concentrated on a rotary
evaporator at 50 Oc to insipient dryness (Clegg
1987). Extraction from water; Samples of 50 ml
water were transferred to a separating funnel,
acidified to pH 2-3 with 1 M hydrochloric acid
and extracted with (50 ml)dichloromethane three
times. The pooled extract was dried by filtration
over anhydrous sodium sulphate, concentrated to
about 5 ml in a rotary evaporator (water-bath at 30
°C), then added to 5 ml of methanol. The final
solution was concentrated to about 1 ml in a
rotary evaporator. The residue was transferred to a
volumetric flask and brought to volume (2-20 ml)
with methanol (Negre et al., 1987).

Determination: Photometric determination of
fluazifop-butyl as ferrihydroxaminate  was
measured at wavelength 520 nm, as described by
(Zhemchuzhin and Kononova 1988a, b). The t '4
values for each parameters were calculated
mathematically though trend line equation of each
treatments

RESULTS AND DISCUSSION

Effects of tested additive-water type on
degradation behavior of glyphosate and fusilade
herbicides

Stability of glyphosate when used alone or in
mixtures with the additives such as glue, urea,
glycerine, dioleate, monoleate, paraffin and
mineral oil was changed with type of water. The t
12 in days being 9, 10.25, 7.6, 8.42, 8.5, 6.5,
8and 6.83 days in distilled water of these
treatments, respectively. Whereas in Nile water
9.83, 8.20, 9, 9.63, 9.5, 9.63 and 9.5 days
respectively. In case of hard water was 5.5, 5, 4.5,
4.5, 4.83, 4,4 and 4 days respectively (Table 2).
This indicates great deterioration of glyphosate
residues in hard water with and without additive
additives. Comparison between the regression
coefficients of the tested additives in water
showed that the rate of degradation of glyphosate
plus surfactant in the three type of water occurred
more rapidly, these results are in supported with
that obtained by(Zaranyika and Nyandoro 1993,
Wang 1999).

Stability of fluazifop-butyl was increased in Nile
water when mixed with dioleate, while the
contrary was noticed when mixed with monoleate.
Stability was lower in distilled water as well as
hard water when fusilade at !4 rates was mixed
with both surfactants. The t 2 value were being
more than >21 in (distilled water). Whereas the
fusilade herbicide alone and its mixture with the
additive dioleate and monoleate (15.5, 20 and 15),
respectively. More ever rape seed oil, mineral oil
and paraffin oil more than 21 days (Nile water).
Meanwhile in The fusilade herbicide alone and its
mixing with additive rape seed oil, mineral oil and
paraffin oil dioleate and monoleate showed t;; by
3.2,4.83,4.5,4.5,3.42 and 4.2 days (hard water),
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respectively (Table 2). Comparison between the
regression coefficients of the tested herbicide in
water showed that the rate of degradation of
fusilade in three type of water occurred more
rapidly. This is in accordance with the results of
half-life periods for the fusilade. Our results
supported with (Negre et al., 1993, Martinez et al.,
2000). Reviewing the aforementioned results, it
could be concluded that a rapid degradation of
glyphosate and fusillade in hard water than Nile
water and distilled water may be explained due to
the water properties, i.e. EC and pH followed by
lower and gradual losses by the lapse of time until
the end of experiment (Table 1).

Degradation of herbicide in soil.

The intercept of the regression lines were greater
for glyphosate than for glyphosate — glue mixture
in the two tested soil types. It is clearly evident to
notice that glyphosate plus glue was more
persistent than glyphosate when used alone and
with its mixture with the additives urea, glycerine,
dioleate monoleate, paraffin and mineral oil. The
half life of glyphosate alone and its mixtures with
the additives glue, urea, glycerin, dioleate,
monoleate, paraffin and mineral oil in clay soil in
days were being 28,42,28,32,33,28,36 and 42

days respectively. Meanwhile the corresponding
t’ in sandy soil was 57, 57, 44, 53, 50, 50, 53 and
54 days respectively (Table, 2). Data indicate that
fluazifop-butyl when used alone and in its mixture
with the additive rape seed oil, mineral oil,
paraffin oil, dioleate and monoleate showed the
tV2 in days of 9,7, 4.5, 6.5,4 and 5 days, in clays
soil, respectively. Meanwhile, the corresponding t
Y% in sandy soil reached 13.42, 6.5, 11, 10.5,8 and
7days with the same treatment, respectively. It is
clearly evident to notice that the intercepts of the
regression lines were greater for fusilade than for
fusilade plus paraffin. Comparison between the
regression coefficient of the two tested soil
showed that the rate of degradation of fusillade
plus rape seed oil occurred more rapidly.

The differences in glyphosate and fusillade
degradation between sandy and clay soil may be
explained due to the soil properties, i. e. total clay
content, pH and organic matter (Table, 1).
Degradation occurred faster within the 1 st 2
weeks, followed by lower and gradual losses by
the lapse of time until the end of experiment by
this incubation period, a measurable quantity of
the two tested chemicals was detected in all soil
treatments.

Table (2). Effect of additives on half life periods (days) of glyphosate (Gly.) and fusillade (Fus. ) herbicides in soil and in

water under laboratory conditions.

Ty, days
Soil type Water type
Clay Sand Distilled Nile Hard
Glyphsate 28.00 57.00 9.00 9.20 5.12
Gly. Plus glue 42.00 57.00 10.60 9.20 5.00
Gly. Plus urea 28.00 44.00 7.60 8.20 4.12
Gly. Plus glycerine 32.00 53.00 8.10 9.00 4.12
Gly. Plus dioleate 33.00 50.00 8.12 9.15 4.20
Gly. Plus monoleate 28.00 50.00 6.12 9.12 4.00
Gly.plus paraffin oil 36.00 35.00 8.00 9.15 4.00
Gly. Plus mineral oil 42.00 54.00 6.20 9.12 4.00
Fusilade 9.00 13.10 33.00 15.50 3.40
Fus. plus rap oil 7.00 6.12 42.00 21.00 4.20
Fus. plus mineral oil 4.12 11.00 42.00 21.00 4.12
Fus. plus paraffin oil 6.12 10.10 42.00 21.00 4.12
Fus. plus dioleate 4.00 8.00 25.60 20.00 3.10
Fus. plus monoleate 5.00 7.00 31.00 17.50 3.40
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Effect of additives - soil type interactions on
downward movement and leaching of tested
herbicides.

Data in figure (1) showed that there were
differences in the total recovered amount of
glyphosate in the two soils, e.i. 86.00 and 87.42 %
sandy soil and clay soil, respectively. The results
concluded that the majority of glyphosate
herbicide amount was located in the top layer of
soil column, while less amounts in the leachate
were followed by gradual and lower values in the
other soil depths of the treated soil. Glyphosate
was not found in the leachate from the two soils.
There were significant differences between
additives in the determined amount of herbicide in
soil column. Our results are in agreement with (de
Jonge et al., 2000, Fomsgaard ef al., 2003, Kjr et
al., 2005). Data indicate that the majority of the
added fusillade herbicide was located in the top
layer of soil column (0-5 cm), followed by
gradual movement but in lower values in the
successive depths figure (1). No residues were
detected in the leachate from both soil types.
There were significant differences between
additives role in diminishing the movement of
herbicide in soil column. The differences in
herbicide movement between sandy and clay soil
may be explained due to the differences of soil
properties, i. e. total clay content (50.1, and 10%),
pH 7.57 and 7.12) in clay and sandy soil,
respectively. The majority of fusilade amount was
located in the top layer of soil column while fewer
amounts were detected in the leachate followed by
gradual lower values in the other depth. Leaching
of fusilade was increased in sandy soil. Stability
of fusilade was increased in sandy soil. Our
results are in agreement with(Rick et al., 1987,
Gennari et al., 1991). Glyphosate and fusilade
downward movements in clay and sandy soils
were very slowly due to the great adsorption of
the herbicide in the top soil layer. Whereas
glyphosate and fusilade could be transfered from
the sub-surface to the following layer with some
additives (surfactants) to the following layer. The
majority of glyphosate amount was located in the
top layer of soil column and gradual lower values
in the other depths of soil. Glyphosate not
appeared in water leachate from the two soils.

There were significant differences between
additives in determining the movement of
herbicide alone.

Amount of glyphosate (ug/g)

Amount of fusilade (ug/g)

Amount of glyphosate (ug/g)

Amount of fusilade (ug/g)

Clay soils

120
I EReia
CRapol
11}
L1
40
20
a6

i e Hl n H
Hm @15 (02Nom 2000 R0 mm Leacksle

Depth (Cm)
Sandy soils

BGlyphosats
8Ghe
Blkea

okZ
BParafin
ODickeate
EMonoleats

O Glycsrine

Depth (Cm)

Fig (1). Effect of tested additives on herbicides
downward movement in soils.
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Abstract: A laboratory experiment was carried out during the period June — September 2011 at
Abu Naama Faculty of Agriculture - University of Sinnar, Sudan, to study the effect of different
powdered preparations of leaves and flowers of Rehan and leaves of Cafure on cowpea weevil
(Callosobruchus maculatus Fabric.). The experiment was laid out as a complete randomized
design (CRD) with four replicates. Different concentrations of the two tested plants were
formulated by weight from 2 kg of cowpea seeds to give the following treatments: Rehan leaves
powder 5% and 10%, Rehan flowers powder 5% and 10%, Cafure leaves powder 5%, and 10%,
and untreated control. The treatments were added to clean cowpea seeds. Number of eggs,
number of adults, and 100 seed weight were recorded every two weeks up to the end of the
experiment. Results indicated that Rehan and Cafure powders of the two concentrations 5%,
10% significantly reduced the number of eggs and adults of cowpea weevil Callosobruchus
maculatus up to 12 weeks compared to the untreated control. Results also indicated that starting
from the 4™ week up until thel0™ week; all treatments of 10% concentration were significantly
different from the untreated control in term of 100 seed weight. Results concluded that the
performance of the tested preparations will still encourage the inclusion of these products in [IPM

programs with other natural and biological measures.

Key words: Ocimum basilicum, Eucalyptus camaledulensis, Callosobruchus maculatus.

INTRODUCTION

Cowpea (Vigna unguiculata 1) is a very important
and cheap source of dietary protein for many
countries in the tropics. It is an important
leguminous crop providing plant protein for
human and animals (Okosun and Adedire 2010).
It also serves as a basic raw material for the
production of cookies, bread, ground beef patties
and many other delicacies (Singh, 2001)
However, Cowpea seeds used to make flour,
sprouts and weaning food for young children, thus
reducing stunted growth (Ntonifor et al., 2006).
The main pests of this crop during the growing
season are the aphids Aphis cracivora, Pod borer

(Maruca vitrata) and (Heliotis spp.) caterpillars
that feed on tender foliage and young pods. In
storage, cowpea grains suffer great qualitative and
quantitative losses caused by various insect pest
species, especially cowpea weevil (Callosobruchus
maculates) which make the grains virtually unfit for
consumption(Abdullahi and Muhammad 2004). The
fact that cowpea grains are used as human food and
feed for livestock renders the use of toxic synthetic
insecticides unacceptable since this may lead to great
hazards to health and environment (Aslam et al,
2002). Chemical control using fumigants and
synthetic insecticides has dominated control strategy
against insect pests. The synthetic insecticides are
also associated with various ecological problems
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such as environmental hazards, lethal effect on
non target organisms, pest resurgence, pest
resistance and mammalian toxicity due to residue
persistence (Lajide et al., 2003; Asawalam and
Adesiyan 2001, Epidi et al., 2008). Furthermore,
the current renewed interests in reducing
environmental contamination necessitate the use
of effective alternative pest management
technologies such as traditional botanical agents.
(Kéita et al, 2001) found that Leaf, bark, seed
powder and oil extracts of Ocimum basilicum
reduce oviposition rate and suppress adult
emergence of bruchids and also reduced seed
damage rate when mixed with stored grains.
However, (Asawalam and Adesiyan 2001)
reported the insecticidal potentials of Ocimum
basilicum against the maize weevil. Their study
revealed that this powder has bioactive
components which protected the grain against
maize weevil infestation. C. Jonga and D.
tripetala, and were safe for humans and cheaper
than synthetic insecticides.(Tunc et al., 2000)
tested Eucalyptus camaldulenses against eggs of
two stored pest product insects, the confused
Tribolium canfusum, and Mediterranean flour
moth Ephestia kuehniella. The exposure from
eucalyptus caused 45% and 65% mortalities.
Therefore the objectives of this study were to
evaluate powders derived from Rehan (Ocimum
basilicum L), and Cafure (Eucalyptus
camaldulensis Dehn) against activities of cowpea
weevil (Callosobruchus maculatus Fabric.) on
stored cowpea as well as testing the persistence of
this various preparations.

MATERIALS AND METHODS

Experimental site

A laboratory experiment was carried out during the
period June — September 2011, to study the effect and
persistence of two concentrations of leaves and seeds
of Rehan and two concentrations of leaves of Cafure
on cowpea weevil (Callosobruchus maculatus).

Preparation of materials:-

Seeds of cowpea

The seeds of Cowpea were obtained from Abu
Naama local market. The damaged seeds were

isolated from the undamaged seeds; the safe seeds
were sterilized in an incubator for 10 minutes
under 50-c. After 24 hours the sterilized seeds
were packed in Kenaf bags 2kg/bag (35x50 cm).

Rehan and Cafure leaves Powder

The fresh leaves of the two mentioned plants were
collected and separated on Kenaf sacks and dried
under shade for 15 days. The dried leaves were
blended using an electric blender for each plant
separately. The fine powder was kept in paper
bags.

Rehan flowers powder

The ripe flowers of Rehan were collected from the
neighboring fields and separated on Kenaf sacks.
The clean seeds were left to dry for 15 days under
shade. The well - dried Rehan seeds were
powdered to a uniform mesh and the obtained
powder was kept in paper bags.

Layout and treatments

The experiment was laid out as a complete
randomized design (CRD) with four replicates.
Two concentrations (5%, 10%) of Rehan leaves,
flowers powder, and Cafure leaves powder were
used against cowpea weevil. The percentage was
taken from the weight of the cowpea lot (2 kg).
The powders were formulated to give the
following seven treatments.

Rehan leaves powder (RL 5%), Rehan leaves
powder (RL 10%), Rehan flower powders (RF
5%), Rehan flowers powder (RF 10%), Cafure
leaves powder (CL 5%), Cafure leaves powder
(CL 10%), and untreated control. The treatments
were added to the clean seeds of cowpea
randomly and then stored in the store.

Data collected

Data on the number of eggs/seed, number of
adults, and 100 seed weight were recorded. The
readings were taken every two weeks up to the
end of the experiment.

Statistical analysis

The obtained data were subjected to statistical
analysis using Statistical Analysis System (SAS)
program. Analysis of variance was performed
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using (ANOVA), and the mean separation was
done using Duncan multiple range test (DMRT).
Results of the analysis of variance were presented

as means.

ABBREVIATIONS: RL= Rehan leaves, RF= Rehan
Flowers, CL= Cafure Leaves CRD= Complete
Randomized Design, SAS= Statistical Analysis
System. (ANOVA)= Analysis of variance, DMRT=
Duncan multiple Range Test.

RESULTS AND DISCUSSION

Number of eggs

Results in Table (1) showed that all treatments
used from Rehan and Cafure significantly reduced
the number of C. maculates eggs as compared
with the untreated control (p< 0.05). Their effect
started from the 2" week and continued up to the
12™ week. However, the highest concentrations
exhibited better performance. The same result was
also obtained by (Srivastava et al, 1988) who
concluded that Eucalyptus camaldulensis powder

could be used for the control of Callosobruchus
chieinsis on the seeds of red grain Cajanus cajana
at a concentration of 0.1%. However, the
Eucalyptus leaf powder at 10-20g per 100g seed
was effective in the control of C. maculatus on
stored cowpea (Lajide et al., 2003). This finding
is in line with that of (Pathak and Krishna 1986),
they mentioned that the odor of Eucalyptus
camadulensis, E. rostrate, Azadirachta indica and
Ocimum basilicum in the laboratory resulted in
the decline of egg hatching in Earias vittella F.
The previous result is also in agreement with that
reported by (Shukla ef al., 2007), who stated that
O. basilicum leaves powder is effective against
C.maculatus. They also mentioned that other
workers have previously reported that powders of
Ocimum spp. reduce lifespan and oviposition of
bruchids. However, C. maculates was used by
most of these workers in their experiments (Table

).

Table(1). Effect of Rehan and Cafure powdered treatments on average number of Callosobruchus maculatus eggs on

cowpea seeds.

Duration in weeks

Treatments 2 4 6 8 10 12 14

Control 239.75° 481.00° 624.75° 482.75° 687.25° 527.25° 519.25°
RL5% 119.75° 271.25° 309.25¢ 369.50° 377.25 415.75° 404.75°
RL10% 11.50¢ 103.00¢ 251.25¢ 253.75¢ 258.00° 267.90° 314.00%
RF5% 76.75 221.75" 333.50° 373.25 482.75° 397.00° 357.25%
RF10% 32.25¢ 117.00° 371.50° 268.50% 281.00° 283.00° 322.50%
CL5% 146.50" 265.25° 498.75° 315.50" 410.25° 449.75° 504.25"
CL10% 85.00" 187.25% 297.50¢ 293.50% 290.50¢ 301.00° 342.25%

Means followed by the same letter(s) in a column are not significantly different according to DMRT.

Number of adults

Results in Table (2) showed that all Rehan and
Cafure treatments in the 1% 2weeks had no
significant difference on the number of C.
maculates adults compared to the untreated
control (p< 0.05). However, in the 4™ week, all
treatments significantly reduced the number of
insect adults. On the other hand, the results
showed that all the higher concentrations of
Rehan and Cafure treatments depicted lower
adults’ number, which continued up to the last

two weeks with no significant differences
between them. This result agreed with the

previous result of eggs number, and with that
founded by (Shaaya ef al, 1991) who mentioned
that using Ocimum basilicum essential oil in a
fumigation chamber caused 100% mortality in

adults of Oryzaephillus surinamensis, 80%
mortality in Rhysopertha domiica, and 45%
mortality in  Sitophilus oryzae. Moreover

(Oparacke et al. 2002) reported that Ocimum
gratissimum L. at 2.5g, 5.0g and 10.0g/100g
affected cowpea grains with 46.7%, 46.7% and
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65.0% adult bruchid mortality respectively within
24 hours. This result is also consistent with that
of (Adlan, 2002) who mentioned that £E.
camaldulensis leaves, flowers, seeds, stems and
barks (powder, water and organic extract) at
concentrations of 2.5, 5 and 10% have shown
promising repelling activities against the faba
bean beetle Bruchidius incarnates, the red flour
beetle Tribolium castaneum, and the khabra beetle

Trogoderma  granarium. (Echezona  2006)
reported that the proportional combination of
50:50% (1:1g) of P. guineense and C. aequalis or
E camaldulensis were also very effective in
causing unusually high adult weevil mortality.
This is the first of such combination “therapy” for
storage protection with plan-derived powders.
This result may have been due to additive and/or
synergistic toxicity on the bruchids

Table (2). Effect of Rehan and Cafure powdered treatments on average number of Callosobruchus maculatus adults on

cowpea seeds.

Duration in weeks

Treatments
2 4 6 8 10 12 14
Control 2.00° 11.00° 21.25° 22.00° 22.75° 6.25° 5.75°
RL5% 1.50° 2.75 5.25° 5.75° 6.75° 4.50" 4.75°
RL10% 1.25° 1.75° 425 4.75° 4259 3.25¢ 3.50¢
R F5% 1.50° 3.25° 4.75° 5.25° 6.00 475 5.00°
RF10% 1.50° 2.00° 4.50° 3.50° 5.75¢¢ 3.50¢ 3.25¢
CL5% 1.25° 3.75° 5.25° 5.25° 6.50b° 5.00™ 5.75%®
CL10% 1.25° 1.75° 425 3.00° 5.25¢ 3.50¢ 3.25¢

Means followed by the same letter(s) in a column are not significantly different according to DMRT

100 seed weight

Results in Table (3) showed that all Rehan and
Cafure powder treatments in the 1% 2 weeks had
significant differences on 100 seed weight in
comparison to the untreated control except for CL
5%. However, the untreated control displayed the
lowest weight up to the last week (Table 3). The
results also showed that from the 4™ week up to
the 10™ week all treatments of 10% concentration
were significantly different from untreated
control, with no significant differences between
them. This result agreed with the results of eggs
number and adults' number and with that stated
by (Gubara 1983) who concluded that Occimum
basilicum tested against the khapra beetle
Trogoderma granarium in the laboratory gave the
least damaged sorghum seeds and the damage was
13.7% compared to 87.3% in the control after 6
months of storage. ( Parwada et al, 2012)
reported that ground plant extracts act by
dehydrating and suffocating the stores weevil and
also by reducing weevil movements thereby

resulting in reduced grain damage and weight
loss. The leaf powders of Eucalyptus. Tereticornis
C. papaya could also have reduced grain weight
loss due to the fact that they reduce the relative
humidity on the surface of the grain thereby
inhibiting egg laying and larval development of
the weevils.

A slight reduction in 100 seed weight was
observed after 6 weeks and continued up to 14
weeks, this finding could be attributed to the
increment in the pest population and the decrease
in the seed contents, where the pest completed its
life cycle and consumed much of the seed
contents (Table 3).
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Table (3). Effect of Rehan and Cafure powdered treatments on 100 seed weight (gm.) of cowpea infested by

Callosobruchus maculatus.

Duration in weeks

Treatments 2 4 6 8 10 12 14
Control 24.30° 23.49° 22.11% 19.08¢ 17.96° 16.91° 16.47¢
RL5% 28.47° 26.50" 24.92% 21.65"¢ 19.35% 18.54° 18.47¢
RL10% 29.10° 27.74° 25.56" 24.12° 20.01° 19.71% 19.50°
RF5% 26.78" 25.51% 24.11% 19.87 19.69" 18.65¢" 18.30°
RF10% 27.97* 26.79% 25.49° 22.63% 20.75 19.78% 19.52°
CL5% 26.07° 24.82% 21.58° 20.53%4 19.02% 18.57° 18.35¢
CL10% 28.12% 27.49 25.00° 22.74% 20.91° 19.76" 19.07°

Means followed by the same letter(s) in a column are not significantly different according to DMRT.

CONCLUSION

In conclusion, this study clearly demonstrates the
followings:1- It was found that Rehan and Cafure
powders of the two concentrations 5%, 10%
significantly reduced the number of eggs and
number of adults up to 10 weeks. However, the
higher concentrations of the tested powders were
the only significant from the untreated control
regarding 100 seed weight.

2- Tests of the products used will still encourage
the inclusion of these products in IPM programs
with other natural and biological measures.
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Abstract: The study investigated the effect of some additives on glyphosate and fluazifop-butyl
herbicides light-decomposition by ultraviolet rays and temperature were studied under laboratory
conditions. Based on the results, additives have a varying influence on their photo and thermal
decomposition of both studied herbicides substance. Generally, additives of glue, dioleate,
monoleate and mineral oil were the most effective material for lowering the rate of glyphosate
degradation by UV rays. Meanwhile, the effect of paraffin oil and urea were not significant in
glyphosate thermal degradation, and the dual combination of glyphosate with additives reduced
degradation rate regardless of the thermal exposure especially when mixed with glue and then
dioleate and monoleate. Glyphosate was more susceptible to the thermal decomposition than
photolysis by UV radiation. The change in fluazifop-butyl herbicides without or with binary
mixture additives amount under the studies UV radiation and temperature was very low and was
stable in the studied systems. On the others side, the effect of temperature on fluazifop-butyl
degradation was very low in the absent or present of additives, but using additives with the
herbicide gave a relative protection to herbicides. The mixture of fluazifop-butyl with rapeseed
oils or mineral oils slightly accelerate the herbicide photodecomposition curves. In conclusion,.
Some additives gave a relative protection to glyphosate to face deterioration by UV radiation and
temperature. Therefore, using glyphosate for weed control requires avoiding direct sunlight with
the help of any of the above additives, as it should be noted not to fear from the accumulation of
glyphosate residue in these agro-environment areas for the rapid deterioration and degradation.

Key words: Glyphosate, fusilade, additives, photodecomposition, thermal degradation.

INTRODUCTION

More attention was being directed towards using
additives to be developed for the sake of reducing
the applied herbicides dose.While, total herbicides
formulation efficacy can be expressed as a
function of deposition: retention: uptake:
translocation: a.i toxicity(Zabkiewicz 2000). Tank
added additives often improve the performance of
post emergence herbicides(Cabanne et al., 1998).

The addition of oil and surfactants as additives can
increase the foliar penetration of some pesticide
formulation(Sharma and Singh 2000). On the other
side, the activity of herbicides depends on the
environmental  factors  (light, temperature,
humidity, and soil moisture)(de Ruiter and Meinen
1998). Special attentions have been given to the
decomposition reactions because they usually are
the main factors governing the persistence of the
chemical. Many compounds when present in the
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environment are subject to decomposition
reaction by temperature and UV light, which is
the main process for disappearance from
soil/plant surface and during application.
Degradation of light has been reported for some
herbicides. Photodecomposition and volatility
may be important factors in the fate of pesticides
which greatly affect their residual activity or
toxicological characters (Nassar and Ebing 1978).
Glyphosate was photodegraded strongly by UV
light but not by long wavelength light. The halt-
life of 1 and 20 000 ppm of the herbicide in
deionized water exposed to UV light was 4 days
and 3-4 weeks, respectively. The main photolytic
breakdown product of the glyphosate,
aminomethylphosphonic acid, proved to be more
stable to photodegradation than the parent
compound itself(Lund-HQie and Friestad 1986).
Complete loss of pure glyphosate Al occurred in
the majority of cases in <30 min under the
following conditions 5.0X10-5 M Fe(Ill),
1.0X10-2 M H,0,, T=25.0°C, pH 2.8, and
1.2X1019 quanta/liter per second with fluorescent
black light UV irradiation (300-400 nm) (Huston
and Pignatello 1999) The thermal decomposition
temperature of glyphosate was studied (Chen et
al., 2012). On the others side, many reviews
recorded a high suitability of fluazifop-butyl
regardless of photo and thermal decomposition
(Burger et al., 1962).

The aim of this work was to study the effect of
mixing additives with glyphosate and fluazifop-
butyl on the photodegradation and thermal
reaction. This type of study is urgently needed in
order to correlate the fate of massive herbicides
used under the Egyptian conditions.

MATERIALS AND METHODS

Herbicides

A-Round up (Glyphosate, (N (Phosphonomethyl)
glycine) 48%WSC; supplied by Monsanto.
B-Fusilade (Fluazifop-butyl, (Fluazifop-butyl
(D, butyl 2- [4 - (5-trifluoromethyl - 2-
pyridyloxy) phenoxy] propionate) 12.5 EC
supplied by Syngenta.

Additives
The additive materials was listed in table (1).

Table (1). List of the studied additives added to herbicides:

Names of . . .

additives Classifications and suppliers

Glue Sticking agent (local product in granular
formulation)

Urea H,N-CO-NH, (El-Nasar Company)

Rape seed oil Deposition aids (Agriculture Research Center)

Paraffin 0oil  Deposition aids (Local production )

Mineral oil  KZ oil (Kafr El-Zayat Company)
(K2)

Non-ionic: Monoethylene glycol mono-oleate
Monoleate  (Egyptian Company for Starch, Yeast and
Detergents. Alexandria)

Non-ionic: Monoethylene glycol Di-oleate
Dioleate (Egyptian company for Starch, Yeast and
Detergents. Alexandria)

Non-ionic and Spreading agent

Glycerin (El1-Gomhoria Medical Company

UV- radiation exposure

The trial was implemented with 30ug ml" from
glyphosate and fluazifop-butyl herbicides plus
30ug ml! from each additive dissolved in
acetonitrile, all of which were spread as a thin
film on the surface of Petri dishes to be exposed
to ultraviolet radiation using UV lamp between
254-336 nm then incubated in a dark room at
room temperature. The samples were placed at a
distance of 20cm from the lamp surface for 30,
60,120,240 minutes according to (Barakat et al,
1999; Masoud 1988, Falb et al, 1990, Harrison
and Venkatesh 1999, Lin et al., 2000 ; Orr and
Hogan, 1984).

Temperature exposure

The experiments were conducted by using 30 ug
ml™ from glyphosate or fluazifop-butyl herbicides
plus 30 pg m” from each additive dissolved in
acetonitrile and were put in test tubes. The tubes
were placed in a water bath at 60 °C for 30,
60,120,240 minutes according to (Barakat, et al.,
1999). The treatments were done in three
replicates and maintained in the dark room at
25+2 °C during the experiments.
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Procedure for glyphosate and fluazifop-butyl
herbicides determination

Samples were taken and analyzed for glyphosate
after extracted, cleaned up, and determined
calorimetrically and the obtained average from
triplicates samples modified by HPLC value
according to(Yoza et al., 1977, Glass 1981).
While fluazifop-butyl samples determined
according to (Zhemchuzhin and Kononova
1988a, b). The t % values for each parameter
were calculated mathematically though trend line
equation of each treatment

RESULTS AND DISCUSSION

Photodecomposition of the studied herbicides
in relation to the tested additives
Photodecomposition occurs when energy from
the sun breaks down the herbicide. Only a limited
number of herbicides are sensitive to sunlight. To
prevent photodecomposition, soil or additives
application of these herbicides are often
incorporated.

Figure (1) shows the considerable effect of
additives on glyphosate degradation by UV-
irradiation dependent on time exposure. In zero
time UV-rays exposure, combination of glyphosate
with monoleate showed loss by 8.73%, followed by
glyphosate mixtures with urea, paraffin, and
glycerin showing loss percent in glyphosate by
5.73, 4.6 and 4.33%, respectively. Dual mixture
with Glyphosates such as dioleate or glue showed
loss of 10.67 and 10.60% respectively from the
initial amount. Meanwhile, glyphosate alone and its
mixture with mineral oil showed loss of 2.86 and
1.73% respectively. After 30 minutes of UV
exposure, mixture of glyphosate with paraffin and
glyphosate alone showed the highest loss by 66.27
and 64.33 %, followed by the minimum loss of
glyphosate  mixtures reached 63.73  and
51.66%,(glycerin or glue), 43.66, 48 and 44 %
(urea, monoleate and mineral oil) respectively.
The prolongation of UV-exposure to 60 minutes,
glyphosate  without additives was greatly
deteriorated by 87.53%. Addition of paraffin or
urea additives to glyphosate caused less
deterioration reached 84.86 and 76.07%

respectively than glyphosate mixtures with glue,
glycerin, mineral oil, and monoleate causes loss
by 62.67,70 63.6%.and 57 %, respectively, while
glyphosate -dioleate mixture showed the lowest
deterioration by 47.93%. UV-exposure to 120
minutes showed that glyphosate without additives
and with urea suffered the highest loss by 94.67
and 91.87% respectively. The mixture of
glyphosate with mineral and paraffin oil came
next with 86.46 and 85.33% respectively.
Mixtures with glue and glycerin reduced the
amount of glyphosate loss by 79.73 and 74.06 %
respectively. Glyphosate mixture with dioleate
showed glyphosate loss by 64.2%.  When
exposure period to UV-irradiation extended to
240 minutes, the mixture of glyphosate with urea
and the herbicide alone showed the maximum
loss by 98.33 and 97.33 % respectively.

Glyphosate mixtures with glycerin and paraffin
showed loss by 95.73 and 94.86% respectively
comparing to the initial amount. Glyphosate
mixed with monoleate, glue, and mineral oil
resulted in glyphosate loss by 91.8, 86.46 and
90.07 % respectively. Meanwhile, a slight loss
was recorded with glyphosate -dioleate mixtures
(74.53%).Data in figure (2) showed the stability
of fluazifop-butyl against UV-irradiation when
used alone or when mixed with additives. At zero
exposure, The rate of decomposition of fluazifop-
butyl either without or with additives such as
paraffin, dioleate, mineral oil, monoleate, and
rape seed oil was very low from its initial amount.
The rate of fluazifop-butyl decomposition after 30
minutes of exposure reached 29.67% in case of
fusilade- dioleate mixtures, followed by fusilade
mixture with rape seed oil and fusilade alone
(19.71 and 23.00%), respectively. Fluazifop-butyl
mixtures with paraffin oil and mineral oil showed
decomposition by 12.27 and 16.93% respectively.
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Figure(1). Degradation rate of Glyphosate with and without additives regardless of UV radiation.
Initial concentration 30 ug ml™! Average from triplicates samples, Standard deviation <3.1.
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Mixture with monoleate resulted in fluazifop-
butyl decomposition by 10.68%. Exposure to
UV-irradiation for 60 minutes showed
considerable deterioration by 29.58% in case of
fluazifop-butyl mixture with paraffin oil.
Addition of fluazifop-butyl to rape seed oil and
dioleate additives caused reduction by 25.10 and
25.85% respectively. Fluazifop-butyl alone and
its mixture with monoleate showed loss of 22.30
and 21.74 % in herbicide amount respectively.
Applying mineral oil with fluazifop-butyl reduced
herbicide residues by 11.89% than the added
amount. The prolongation of UV-irradiation to
120 minutes showed that the mixture of fluazifop-
butyl with mineral oil suffered the highest loss by
26.50%, followed by fluazifop-butyl -paraffin oil
mixture (23.61%). The loss of with rape seed oil
mixture and fluazifop-butyl alone reached 20.76
and 20.25 % respectively. Mixtures of fluazifop-
butyl with dioleate and monoleate showed a loss
in herbicide amount by 19.78% and 18.33%
respectively. At the end of the exposure period
(240 minutes), Figure (2) indicates that fluazifop-
butyl-dioleate mixture recorded the maximum
reduction by 24.07 %. Fluazifop-butyl mixture
with rape seed oil and fluazifop-butyl without
additives showed a loss by 23.70 and 23.93%
respectively.  Fluazifop-butyl mixture with
paraffin oil resulted in loss amount of fluazifop-
butyl by 22.07 %. Meanwhile,a slight loss was
recorded with fluazifop-butyl mixtures with
mineral oil and monoleate, reached 18.15% and
12.22%, respectively from the initial amount.
The above mentioned results reported the
important effect of UV radiation on the tested
herbicides deterioration and the elimination from
the environment. The degradation pattern of the
studied herbicide proved to be influential in this
respect. The longer the time of exposure to UV
rays was the higher the degradation was and vice
versa. This was pronounced with glyphosate
when used alone and in mixtures with the
following additives; glue, urea, glycerin, dioleate,
monoleate, paraffin, and mineral oil. The half
lives of glyphosate and these mixtures were
25,35,30,28,55,41,25 and 40 respectively.
Whereas the fluazifop-butyl herbicide, when used

alone and when mixed with additives such as rape
seed oil, mineral oil, paraffin oil, dioleate and
monoleate, showed the longer half lives. This
indicates that glyphosate was more susceptible to
UV-irradiation  than  fluazifop-butyl. = The
photochemical degradation of herbicide is
attributed to the absorption of energy from UV
rays through direct exposure, reactions raising the
molecule to an excited state. A small fraction of
the electronically excited molecules releases the
excess energy in a chemical reaction such as bond
cleavage, dimerization, oxidation, hydrolysis or
rearrangement affects. The rate of photochemical
reaction depends on the radiation intensity at the
wavelength absorbed by the chemical which
caused a change in the vibration and rotation
properties of molecules that depending on the
structure of the compound, and on specific
environmental conditions. Generally, it was found
that photo-decomposition positively correlated
with the exposure period (Hegazy et al., 1987).
Ultraviolet light accelerates the disappearance of
glyphosate, it may be because its energy was
sufficient for the quick appearance of such
compound, and probably due to an adsorption of
UV rays from the direct source. It can be
concluded from this study that photode-
composition is a major factor in glyphosate loss.
Based on the above results, it could be stated that
UV proved to be more effective in glyphosate
deterioration. Chemical modification may affect
the activity of the compound or its
biodegradability may introduce ecological
problem related to soil and water pollution.
(Lund-HQie and Friestad 1986, Rozen and
Margulies 1991, Mcmullan 1996, Huston and
Pignatello 1999) stated that Cyclohexanedione
(CHD) herbicides are approximately four-fold
more sensitive to photodegradation by UV light
than aryloxyphenoxypropionate for a sufficient
uptake of the herbicide to occur.

Thermal decomposition of the studied
herbicides in relation to tested additives.
Temperature tends to increase rates of both uptake
and elimination of pesticides in the environment,
so heat exposure can reduce accumulation of
herbicide in the environment.
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Data in figure (3) indicates that the addition of
additives to glyphosate caused considerable loss
in its residues. At zero time exposure to heat,
glyphosate either with or without additives in
binary mixture recorded an observed stability
against thermal decomposition. Meanwhile, after
30minutes heat exposure the rate of
decomposition in glyphosate mixture with urea,
glycerin, and paraffin reached 66.80 %, 64.80%
and 62.27% respectively. Loss from the initial
amount followed by glyphosate without additive
and with glue mixture showed a loss by 57.80 and
59.20% respectively. A mixture of dioleate and
monoleate reduced the recovered amount of
glyphosate by 55.40% and 52.0 % respectively.
Elsewhere glyphosate mixture with mineral oil
caused the minimum loss of the herbicide
(30.47%). Heat exposure for 60 minutes indicates
that the addition of urea to glyphosate greatly
deteriorated glyphosate herbicide by 94.40%.
Addition of paraffin and glyphosate alone caused
a loss by 80.80 and 80.87% respectively.
Glyphosate mixture with glycerin and monoleate
showed the loss of 76.73 and 70.07 % as initial,
respectively. Applying a dual mixture of
glyphosate with dioleate and glue resulted in a
loss of 55.47% and 55.33% respectively. The

100 10 4

lowest loss recorded by 37.33% achieved from
mixing glyphosate with mineral oil. The
prolongation of heat exposure to 120 minutes
greatly affects glyphosate residue when used
without additive by 99.73% (loss), followed by
glyphosate mixture with urea, monoleate,
paraffin, dioleate, and mineral oil, i.e. 97.93,
94.07 ,92.73, 84.67 and 87.87 % respectively.
While the mixture with glue showed the lowest
loss of glyphosate amount by 59.93%, the
exposure to 240 minutes heat exposure of
glyphosate-glycerin mixture and glyphosate alone
showed the maximum loss by 99.80 and 99.73 %
respectively.Glyphosate  mixture with urea,
paraffin, and mineral oil showed a loss decreasing
by 98.33, 97.93 and 96.80% respectively as an
initial amount. Glyphosate mixture with dioleate
and glue showed a loss in glyphosate amount by
84.93 and 62.20 % respectively. Generally, it
could be stated that heat proved to be more
effective in glyphosate deterioration. Chemical
modification may affect the herbicidal activity of
the compound, or its biodegradability may
introduce an ecological problem related to soil
and water pollution(Rozen and Margulies 1991).
Our results agreed with (Frigerio ef al., 1987).
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Figure(3). Degradation rate of Glyphosate with and without additives regardless of temperature €XpPOSUI€. Initial concentration

30 ug ml-1, Average from triplicates samples, Standard deviation <2. 6
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Data in Figure (4) indicates that fluazifop-butyl
alone or with additives at zero time appeared to be
more stable against degradation as compared with
the direct exposure to temperature. However,
deterioration was also observed in the fluazifop-
butyl mixture after 30 minutes of heat exposure at
decomposition rate reached the highest loss (17.12
%), followed by fluazifop-butyl when exposed
alone (12.11%). Fluazifop-butyl mixtures with
rapeseed oil and dioleate showed a loss by 11.38
and 11.38% respectively. Mixtures of paraffin and
mineral oil with fluazifop-butyl caused a
herbicide loss by 5.69% and 2.47 % respectively.
Extending the heat exposure period to 60 minutes
indicates that mixture with monoleate greatly
deteriorated fusilade by 20.21%. In addition,
fluazifop-butyl alone showed a loss by 13.66%.
Fluazifop-butyl mixtures with rapeseed oil and
dioleate caused a loss by 7.93 and 7.18 %
respectively as an initial. Fusilade mixtures with
paraffin and mineral oil showed a herbicide loss
by 4.66% and 2.09% respectively. The
prolongation of thermal exposure to 120 minutes
of fluazifop-butyl without additives showed the
highest loss by 23.58%, followed by mixing
fluazifop-butyl -dioleate and monoleate by (11.38
and 10.12 % respectively). The combination of
fusilade with minerals and paraffin showed a
fusilade loss by 3.68 and 4.52 % respectively.
Heat exposure of fluazifop-butyl during 240
minutes without additives showed the maximum
loss by 27.71 %. Fluazifop-butyl mixtures with
mineral oil and paraffin came next showing a loss
of 22.63 and 21.97% as initials respectively.
Monoleate- fluazifop-butyl mixture resulted in
herbicide loss by 17.73%. Meanwhile, a slight
loss occurred in the case of fusilade mixtures with
dioleate and rapeseed oil by 7.18% and 8.04%
respectively from the initial amount. Reviewing
the aforementioned results it could be concluded
that the occurrence of thermal degradation of
exposed herbicide is among the important factors
in studying their behavior in the environment. The
degradation pattern of each herbicide proved to be
influential in this respect. This was evident with
glyphosate alone and its mixtures with the
additives glue, urea, glycerin, dioleate monoleate,
paraffin, and mineral oil. The half-lives were 20,

45, 12, 25, 28, 20 and 40 minutes respectively.
Whereas the corresponding of the half lives of
fluazifop-butyl herbicide alone and when mixed
with the additives rapeseed oil, mineral oil,
paraffin oil, dioleate, and monoleate. Our results
are in agreement with several studies and
confirmed the role of temperature in degradation
of insecticide residues (Barakat et al, 1999).
These studies have reported that there was a
positive relationship between temperature and the
rate of degradation of pesticide.The effect of
additives was varying when mixed with
glyphosate and it showed diversity of its influence
during the photodecomposition process of
glyphosate  substances.  Generally, additive
materials gave some relative protection to
glyphosate to face deterioration by UV radiation.
Meanwhile, the combination with glue, dioleate,
and monoleate and mineral oil materials were the
most appropriate materials for lowering the rate of
glyphosate degradation, while urea, glycerol, and
paraffin oil did not have a significant effect on the
photo-degradation of glyphosate.

The combination of fluazifop-butyl with the
rapeseed oil and mineral oil possess an observed
slightly ~ acceleration  of the  herbicides
photodecomposition curves . On the contrary, its
combination with paraffin oil , dioleate and
monoleate did not have any significant effect on
fluazifop-butyl photo decomposition. Most of
Glyphosate treatments showed the largest
response to the thermal decomposition than
photolysis by UV radiation. In this respect, the
dual combination of glyphosate with additives
reduced degradation rate regardless of the thermal
exposure, special mix with glue, then dioleate
and monoleate. Meanwhile, the effect of paraffin
oil and urea is not clearly significant to consider.
On the other hand, the effect of temperature on
fluazifop-butyl degradation was very low in the
absent or present of additives, while in the
presence of additives gave a relative protection of
fluazifop-butyl herbicides. Finally, it could be
concluded that using glyphosate in weed control
in the newly cultivated desert area where there are
temperature and light during the day is possible,
but a good application requires avoiding direct
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pesticides. From environmental point, the risk of
glyphosate residues should be very limited in

sunlight with the help of any of the above
additives to avoid the loss of effectiveness of the
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Figure(4). Degradation rate of fluazifop-butyl with and without additives regardless of temperature €XpOSure. Initial
concentration 30 ug ml-1, Average from triplicates samples, Standard deviation < 1.4
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Abstract: Laboratory experiments were carried out at the National Malaria Centre, Sinnar State-
Sudan, to evaluate the effects of organic extracts of leaves and seed kernels of neem Azadirachta
indica A.juss. against larvae and adults of the main malaria vector in Sudan Anopheles
arabiensis Patton. Larvicidal activity, oviposition deterrency, and adult mortality after 24 hours
exposure were measured according to the WHO standards, using ethanol and hexane extracts of
the mentioned neem parts. Results indicated that all tested extracts exhibit larvicidal properties
against Anopheles arabiensis mosquito. However, the seed hexane extract was superior to other
ones, depicting minimum LCs, of 1998 mgl™. Oviposition deterrency to Anopheles adult was
noticed from all tested extracts, with their different concentrations. Meanwhile the extracts
showed negligible insecticidal characteristics to the tested mosquito. It can be concluded from
the present investigation, that the tested neem extracts could be compatible to be applied with
other conventional biological measures used in malaria vector control program after field
verifications. Keeping in view the great concern raised about vector resistance and
environmental hazards of conventional insecticides.

Key words: Azadirachta indica, mosquito, Oviposition deterrency, Larvicides, Anopheles

arabiensis.

INTRODUCTION

Mosquito Anopheles arabiensis is one of the most
important vectors of malaria in sub-Saharan
Africa, and it occurs in an overlapping manner
with other important species (Mabaso et al,
2004). Control of anopheline mosquito vectors of
malaria by using synthetic insecticides has shown
a greater impact on morbidity and mortality
caused by this disease. Regarding that insecticide
resistance is widely spread in Africa where it has
been associated with the use of insecticides in
public health for mosquito control and in
agriculture for pest control(Kristan et al, 2003).
In Sudan, although more recent studies indicated
that resistant level had increased only marginally
(Kamau and Vulule 2006), there is a concern that

continued and/or increasing the use of insecticides
may result in an increased resistance that would
threaten the sustainability of the vector control
strategies(Maharaj et al., 2005).

Phytochemicals obtained from plants with proven
mosquito control potentials can be used as an
alternative to synthetic insecticides or along with
them under integrated control programmes. Large
numbers of plant extracts have been used against
Anopheles spp. as control agents viz. Calophylum
inphylum (Pushpalatha and Muthukrishnan 1995);
calotropis procera (Markouk et al., 2000);
Eucalyptus camaledulensi (Yang and Ma 2005)
and Ocimum basilicum (Elsiddig and Khei 2007).
In Sudan neem Azadirachta indica tree is widely
spread and it is found almost in every part of the
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country. A number of workers studied the effect
of the different parts of neem tree on different
arthropod pests of crops, viz. (Mansour and
Salem, 2001; Satti et al, 2003 ; and Elsiddig,
2009). However neem oil and other commercial
preparations of neem have been found as potential
mosquito larvicides,(Mittal et al., 1995, Batra et
al., 1998) reported that neem oil emulsion in
water was found to control breeding of Culex
quinquefasciatus, Anopheles stephensi, and Aedes
egypti in pools, basement tanks, and desert
coolers. Topical application of 2% neem oil
mixed with coconut oil produced various degree
of protection against different vector species
(Moore et al., 2002). The present study designed
to test the potentials of different neem organic
preparations against Anopheles arabiensis larvae,
as well as evaluating their oviposition deterrency
and mortality on adults.

MATERIALS AND METHODS

Preparation and extraction of the plant
material

Fresh leaves of neem Azadirachta indica were
collected from Shambat campus, Sudan
University of Science and Technology, dried
under shade for 10 days, and then powdered to a
uniform mesh. Ripe fruits of the plant were
harvested from the same area and soaked in a
water container to remove pulps. The obtained
seeds were dried under shade for 10 days. The
well-dried seeds were decorticated to obtain the
kernel separately, which powdered to a uniform
mesh. Extraction was done for the two prepared
parts at the Department of Pesticides Alternatives
of the Environmental and Natural Research
Institute-Sudan, using Soxhlet extractor, firstly
with hexane and then with ethanol (98%). The
solvents were removed by means of rotary
evaporator.

Mosquito culture

A. arabiensis mosquitoes were reared at the
insectory of the National Malaria Centre, Sinnar
State-Sudan, using the method described by
(Zarroug et al., 1988).

Tests on larvae

Twenty percent solutions from each of ethanol
and hexane extracts were prepared using tap
water. Serial dilutions were made to give the
concentrations of 500, 1000, 3000, 5000, and
10000 mg( " in a final volume of each one liter.
Water and solvents controls were prepared with
the same final volumes, and all treatments were
replicated four times. These treatments were then
evaluated for mosquito larvicidal activity
according to the method of the (WHO, 1969).
Mortality was recorded and subjected to probit
analysis using M Stat-C package computer
program, to calculate LCs, values.

Tests on adult

The method adopted was the excito-repellency
test recommended by the (WHO, 1979). Solutions
of 20% from each of the ethanol and hexane
extracts were prepared, and dilutions were made
to form concentrations of 1%, 5%, and 10% in a
final volume of 50 ml. These volumes of each
concentration were poured on five filter papers
(24 cm diameter) until wetting and then were
embedded in the internal part of the main box.
Two Petri dishes lined with a piece of wetted
cotton and covered with a filter paper were
prepared; one was placed in the main box, and the
other in the trap box to serve as egg-laying sites.
All treatments were replicated three times with
water and solvents controls for comparison. Fifty
gravid A. arabiensis mosquitoes were then
released inside the main box. Oviposition activity
index (OAI) was determined after 24 hours using
the formula of (Kramer and Mulla 1979)viz. OAl=
(Nt-Nc)/  (Nt+Nc).Where OAI= oviposition
activity index, Nt= number of eggs in the
treatment and Nc= number of eggs in the control.
OAI values +1 indicate an attractive effect, while
OALI values -1 indicate deterrence activity of the
material tested. Adult mortality was recorded after

24 hours and presented in percentage.
ABRIVATIONS:NLE= Neem Leaves Ethanol Extract,
NLH= Neem Leaves Hexane Extract, NSE= Neem Seed
Ethanol Extract, NSH= Neem Seed Hexane Extract, OAI=
Oviposition Activity Index, S.D= Standard Deviation, S.E=
Standard Error, WHO= World Health Organization, IPM=
Integrated Pest Management, LC= Lethal Concentration.
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RESULTS AND DISCUSSION

The results given in Table (1) demonstrated that
the crude neem extracts (leaves and seed kernels)
with their different solvents depicted larvicide
effect against Anopheles arabiensis mosquito.
This agreed with(Aliero 2003), who suggested
that seed oil and leaf extract of neem Azadirachta
indica contain properties that could be developed
and used in the control of mosquitoes in the
tropics, as a result of his studies on the larvicidal
effect of neem on Anopheles mosquitoes. In the
same table, better mortality result was obtained by
the neem seed kernel extract compared to neem
leaves extract. The advantages of seeds over
leaves could be justified by the fact mentioned by
(Grunwald et al., 1992), that the bioactive
compounds in the neem were found throughout
the tree, but those in the seed kernel were the most
concentrated and accessible. Results in Table (1)
also showed that neem seed hexane extract
exerted better mortality when compared to
ethanol. Regarding this manner, the hexane
solvent was well known to remove the oil from
the seed (non-polar), and this oil was an
interesting material that could be used to kill eggs
and larvae of certain pests.(Aliero 2003)
concluded that seed oil appeared as the most
lethal among various parts tested against
Anopheles spp. He attributed this to deficiency of
dissolved oxygen in the water.

Table (1). Mortality percentage caused by different neem
organic extracts to Anopheles arabiensis larvae.

Concentration 500 1000 3000 5000 10000
(mgt™)
Neem Leaves Ethanol Extract (NLE)
Mortality % 7.5 10 15 16.25 67.5
S.E (®) 022 0.0 035 022 0.50
Neem Leaves Hexane Extract (NLH)
Mortality % 11.25 1875 55 61.25 92.5
S.E (®) 0.65 041 087 1.14 0.83
Neem Seeds Ethanol Extract (NSE)
Mortality % 5 125 25 81.25 100
S.E () 035 056 0.0 0.54 0.0
Neem Seeds Hexane Extract (NSH)
Mortality % 5 25 93.75 98.75 100
S.E () 035 0.0 041 022 0.0

Table (2) showed results of probit regression
analysis which demonstrated the LCs, of different
plant extracts. It depicted the same trend of the
mortality results in table (1) when the neem
hexane extracts of the tested parts exerted lower
LCs9. However, the seed extract was the best
treatment compared to the other ones, with LCs
of 1998 mg( ™.

Table (2). Probit regression line parameters of response of
Anopheles arabiensis larvae to different neem organic
extracts.

Parameter Leaves Leaves Seeds Seeds
ethanol hexane ethanol hexane
extract extract extract extract

Intercept 0.7817 1.5278 4.7710 8.0276

Variance of slope 0.0360 0.0288  0.0533  0.1215

Chi-square 28.999 23.742 47.825 10.158

Probability 0.0483 0.1636 0.0001 0.9266

Degrees of 18 18 18 18

freedom

Logarithm LCsy 3.9181 3.6090 3.4694 3.3005

Variance of 0.0059 0.0001 0.0008 0.0008

logarithm LCs,

LCs ( ng']) 8282 4065 3380 1998

The negative results of Oviposition Activity Index
(OAI) presented in table (3) Demonstrated that the
different neem part organic extracts with their
different concentrations had the ability to deter
Anopheles arabiensis adults from laying eggs.
This result agreed with(Schmutterer 1990), who
reported that neem based pesticides containing
azadirachtin, which is a predominant active
ingredient, have antifeedant, ovipositional
deterrence repellency, and growth disruption
against insects. (Goktepe et al., 2004) confirmed
the previous conclusions and continued reporting
that they are relatively safe towards non-target
biota, with minimum risk of direct adverse effects
and contamination of water bodies. Neem AuraR,
a commercial botanical product containing neem
ingredients, was proved to be highly effective
oviposition deterrent to Aedes albopictus, it
reduced oviposition by 76%(Xue et al., 2001).

Adult mortality presented in table (3) revealed
that lower mortality percentages were induced by
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different tested parts when applied as paper
impregnation. This result agreed with that of
(Sagar and Sehgal 1996) who stated that, though
neem products show high larvicidal activity, they
do not show adulticidal action. However, (Khan
and Ahmed 2000) revealed the toxicity of crude
neem extract and commercial eucalyptus against
the adult housefly Musca domestica when

measured as a topical application. From the
result of oviposition deterrency, it could be
assumed that while neem extract had the ability to
deter adult from laying eggs, the mosquito makes
little or no contact with the treated surface and
consequently mosquito intoxication does not
occur.

Table (3). Ovipositon deterrency and adult mortality of Anopheles arabiensis resulting

Treatment Number of S.D Oviposition Attractancy Adult mortality
eggs activity index  ordeterrency (%)
NLE 1% 29.67 4.16 -0.7308 Deterrency 00.00
5% 17.33 2.08 -0.8344 " 00.00
10% 15.00 0.00 -0.8551 " 02.00
NLH 1% 55.67 0.58 -0.4339 Deterrency 00.00
5% 08.33 3.51 -0.8884 " 00.00
10% 00.00 0.00 -1.0000 " 04.67
NSE 1% 48.00 1.00 -0.6000 Deterrency 00.00
5% 23.67 1.18 -0.7790 " 03.33
10% 13.67 2.08 -0.8671 " 07.33
NSH 1% 33.33 1.15 -0.6176 Deterrency 02.67
5% 33.33 0.58 -0.6176 " 15.33
10% 00.00 0.00 -1.0000 " 26.00

from different neem organic extracts

CONCLUSION

This study clearly demonstrated that ethanol and
hexane extracts of neem leaves and seed kernels
exhibited a larvicidal effect on Anopheles
arabiensis mosquito, with the superiority of the
seed hexane extract. However, oviposition
deterrency properties were observed from all
concentrations of the tested extract with negligible
toxicity characteristics to adult mosquitoes. The
obtained results will still encourage the inclusion
of these extracts in IPM programs for mosquito
control with other natural and biological
measures.
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Abstract: The aim of this study was to find out the prevalence and analyzing some parameters
including family history and duration of diabetic foot among diabetic patients in El-Beyda city.
This study was conducted to interview 176 patients diagnosed with diabetes at the main center of
diabetes treatment in El-Beyda city. Several parameters were detected including age, sex, time of
disease, levels of FBS, diabetes foot duration, and family history. Of the 176 patients, 77.8%
(n=138), 22.2% (n=38) were female and male respectively, with a mean age of 55 years (20—
80). The most frequent diabetes patient age group was 51-60 years old followed by 41-50 years
old (34.7% and 28.4% of the patients). The family history of diabetes in the first degree relatives
was positive in males 73.7% and in female 67.2%. The majority of the patients (90 %) were on
oral hypoglycemic drugs. The age, duration of diabetes, poor foot diabetes, and glycemic control
were independent risk factors for the development of long-term diabetic complications.
Education is recommended combined with other preventive measures to reduce these
complications. In conclusion family history and age of diabets have anindependent association
with the prevelence of diabires and their compleatid.

Key words: Diabetes, family history, diabetic foot, Libya.

INTRODUCTION

Diabetes mellitus (DM) is among the most
common non-communicable diseases. Humans
around the world face many health threats. One of
the most significant threats is diabetes mellitus
(DM). DM s a chronic disorder of carbohydrate,
fat and protein metabolism, characterized by an
inappropriate elevation of the blood glucose level,
for which a relative or absolute lack of insulin is
responsible (Genuth, 1995). Although it has been
centuries since DM was first recognized, it is still
not fully understood and managed. The global
prevalence and incidence of diabetes can lead to a
variety of disabling, life-threatening and
expensive complications(Amartey et al., 2015). In

Libya, the type II diabetes affected >70% of the
population which is the highest prevalence in
North Africa and among Arabic nations. The most
possible cause is eating habits (Eltobgi 2009). The
two standard treatments for diabetic include
aggressive glycemic (blood glucose) control and
medications to reduce symptoms(Callaghan et al.,
2012). Better glycemic control in type II diabetes
has been associated with significantly lower rates
of heart disease, stroke and peripheral vascular
disease(Smith and Singleton 2012).

Diabetic peripheral neuropathy (DPN) affects
approximately 44% of older diabetics(Kumar et
al., 1994). Diabetic neuropathy is also associated
with significantly slower walking speed and
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significantly more falls(Menz et al., 2004). Thus
diabetes mellitus and foot ulcers in combination
increase the risk of amputation due to peripheral
neuropathy, ischemia, and deep infections. Self-
care is fundamental in diabetes management and
prevention, and existing guidelines state the need
for patient education as a prerequisite to prevent
ulceration (ADA, 2008). The association between
family history of diabetes and risk for the disease
has been well documented as an important factor
in the onset and manifestation of type II diabetes
(Meigs et al., 2000, Goldfine et al, 2003,
Harrison et al., 2003). According to WHO, it is
estimated that there were 88,000 diabetics in
Libya in the year of 2000; this prevalence is
estimated to reach 245,000 diabetics by the year
2030 (Kadiki and Roaed 1999).The records of the
Diabetes Hospital in Tripoli - Libya for the years
1961-1983 were examined and the available
particulars relating to 24,962 diabetic patients
registered during this period were obtained (Rao
1992). Prevalence of diabetes in Bengahzie for
over 20 years of age was 14.1% in the year of
2000 (Kadiki and Roaeid 2001). There were very
few studies on the prevalence and characteristics
of this disease in the Northeast of Libya.
Therefore, the present study was undertaken to
estimate the prevalence and characteristics of
family history among diabetic patients in El-
Beyda city.

MATERIALS AND METHODS

Diabetes Centre is the only outpatient diabetes
clinic in El-Beyda, and all diabetic patients were
on the register in this center. It provides daily care
for diabetics, including medications supply,
assessment of metabolic control, and advice about
managing hypoglycemia and diabetic foot.
Services include testing of blood glucose (fasting
and postprandial blood glucose levels). However,
there is no current education programe for
patients.

The study protocol was reviewed and approved by
Bioethics Committee at Biotechnology Research
Center (BEC-BTRC) with Ref No: BEC-BTRC 05-
2017. This study was carried out during the period

between March and July 2017. The study population
consisted of 176 Libyan patients with type 2 diabetes
(138 female and 38 male subjects). Diagnosis of
diabetes was based on World Health Organization
(WHO) criteria. Demographic profiles including
name, age, diabetes duration, diabetes foot
duration, and case of glycemia were obtained
from each subject. Family history of diabetes was
defined as positive if a parent and/or a sibling was
diagnosed as diabetic. Family history of diabetes
was determined by the biological relatives
parents, sons, daughters, brothers and sisters. The
possible biological relatives were multiple-choice.
Average fasting plasma glucose < 120mg/dl
and/or post-prandial plasma glucose < 150mg/dl
during the previous three months was recorded.
(Blood was analyzed for fasting glucose using
glucose MR kit (LNEAR CHEMICALS, Montgat,
Barcelona, SPAIN) and spectrophotometers
(Humalyzer Junior). Data were presented as a
percentage of the total.

RESULTS

Of the 176 patients, 77.8% (n=138), 22.2%
(n=38) were female and male respectively, with
the mean level of fasting blood glucose for male
168 mg/dl and female 183mg/dl. Most patients
were diagnosed with hypoglycemia. Mean age of
patients was 54.75 years (males 53.9 and females
55.6 respectively). Age distribution relating to
176 established patients by age groups was shown
in (Table 1).

Table (1). Age distribution of diabetic patients at diabetes
center in El-Beyda city

Age group Male Female
20-30 53% 2.9%
31-40 2.6% 4.3%
41-50 28.9% 27.5%
51-60 36.8% 34.8%
61-70 23.7% 26.1%
71-80 2.6% 4.3%

Age of the patients varied between 20 years to 80
years. The highest prevalence percentage of the
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disease was found in the age group (51-60) years
with 36.8% for males and 34.8% for females of
the total number of cases, followed by age group
(41-50) years for both genders with 28.9% and
27.5% for males and females respectively.
Characteristics of family history of patients with
different first-degree relatives were shown in
(Table 2).

Table (2). Percentage of family history of patients with
different first-degree relatives

appears to experience a higher prevalence of
diabetes than the worldwide average (IDF, 2011).
There was a linear increase in long-term diabetes
complications in both sexes with increasing age
and duration of the disease(Roaeid and Kadiki
2011). In this study, the number of females was
higher compared with male patients and this may
be refered to the fact that women were more
careful about their health compared to men by
making chekup Data from our study showed a
variation in age of patients from 20 to 80 years.
The highest prevalence percentage of the disease

a Family history X
g Yes was found in the age group (51-60) years. These
8 ™ z 0 o w results were in agreement with many studies in
2. = S S £ S different Arabic regions (IDF, 2011).
©n o = aQ =
& No %8 g 2
= S Evidence suggests that family history by itself is most
7y useful for predicting disease. When there are multiple
- family members affected, the relationship among
Male  263% 31.6% 52.6% 2.6% 0%  21.1% relatives is close and disease occurs at younger ages
than would be expected. It has been mentioned that
Female 32.8% 25.5% 40.1% 5.8% 29% 20.4%

The family history of diabetes in the first degree
relatives with father was positive in males 31.6%,
and females 25.5%. Meanwhile, relatives with
mother in male and female subjects were 52.6 %
and 40.1% respectively. Percentage of patients
with duration of the diabetic foot was shown in
(Table 3). The highest percentage prevalence of
the duration of diabetic foot was 1-10 years,
followed by 11-20 years.

Table (3). Percentage of duration of diabetic foot among
diabetic patients

family history information in combination with other
known risk factors could be used to provide more
personalized information about our risk for common
diseases (Yoon et al, 2002). And this was
improved in our study, that family history of
diabetes in the different first degree relatives who
were being positive was between 70-75%.
Ulceration of the foot is one of the major health
problems for people with DM. It is estimated to
affect 15% to 25% of people with diabetes at
some time in their lives(Icks et al, 2009). Foot
ulceration can result in marked physical disability
and reduction of quality of life(O'Meara et al,
2000), not to mention limb loss and even death.
Results from our study also showed the highest

Male Female prevalence percentage of the duration of diabetic
SRTRTET I, S0 120 foot in the earl'y stage of disease (1-10 yeafs).
(years)  (years) (ye (years)  (years) (ve These results might refer to t.he lack of education

about consequences of this disease.
71.1% 158% 13.1%  63.8% 23.9% 123% N o . .
In addition, family history information can be
used to personalize health messages, which are
DISCUSSION potentially more effective in promoting healthy

Grant to the last numbers released by the
International Diabetes Federation (IDF); A rising
trend of DM incidence and prevalence are seen in
every nation around the globe. The Arab region

lifestyles than standardized health messages
(Claassen et al., 2010). In this study, we provide a
brief detailed analysis of the relatives among
patients with diabetes and the prevalence of the
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disease in diabetes center in EL-Beyda city. More
research 1s needed on the evidence for the
effectiveness of such a tool.

CONCLUSION

People after second decade of their age are at
incrased risk of diabets if they have a family
history of diabetes. Having demonstrated that
family history is indeed a powerful independent
risk factor for the disease, our efforts should now
be directed to word trnslating this knowledge for
use in public health programs designed to
detectand minmize diabetes.
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Abstract: A retrospective cross sectional descriptive study to all children from age groups
(1month to 15 years) presenting with critical illnesses to the PICU at the pediatric department of
Al —Thawra Hospital, from June 2015 to December 2015. A total of 1043 children were
admitted to PICU at Al Thawra Hospital, 54.1% were male and 45.9% were female with ratio
male to female 1.1:1. Age distribution showed that 51% were infants (Imonth to lyear).
Respiratory system, central nervous system, and gastrointestinal diseases (32.3%, 28 %, 13 %)
respectively were the most common diseases requiring PICU admission, followed by infectious
diseases (7%) cardiovascular (6%), others which include poisoning and trauma (7%), and least
common endocrine (2%), hematology (1.3%), nephrology (1%), metabolic ( 0.7%), and
oncology (0.5%). The overall mortality rate was 30 (2.87%) with higher proportion of males
(22\30) died following admission compared to admitted females (8\30) and these differences
were statistically significant. Infants had the highest proportion of the total death 22\30 which
was statistically significant. Sepsis was the most common cause of total death 7\30 patients
(23.33%) followed by 6\30 patients ( 20%) for each of CHD and pneumonia followed by couple
patients (6.6%) for each of cerebral palsy, convulsion and others. One patient (3.33%) each for
encephalitis, acute gastroenteritis, anemia, chronic renal failure, and malignancy. Nine hundred
and five patients (86.76%) improved and discharged in satisfactory condition, 92 (8.82%)
patients left against medical advice (LAMA), 61 (1,53%) patients were referred to more
specified hospital and 30 patients died during the studied period. The estimated fatality rate was
(2.87%). Infection remains a major problem for patients in intensive care units and associated
with considerable morbidity and mortality. Pneumonia and congenital heart diseases were the
most next common cause of death. Therefore, these patients require early referral and timely
institution of therapy for better outcome, and intensive care facilities should be expanded to
decrease child mortality.

Key words: Pediatric intensive care unit (PICU), children and mortality, Libya

INTRODUCTION

Intensive care is predominantly concerned with
the management of patients with acute life-
threatening conditions in a specialized unit.
Caring for critically ill children remains one of the
most demanding and challenging aspects of the

field of pediatrics because they require a very
high level of monitoring of vital signs and other
body functions. These patients may need
mechanical ventilation invasive intravascular
procedures and frequent attention by both the
nursing and medical staffs (Frankel, 2004).
Children having acute neurological deterioration,
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respiratory distress, cardiovascular compromise,,
severe infections and accidental poisoning
constitute the major admission to a pediatric
intensive care unit (PICU) as shown in guidelines
in 2004 (Jaimovich 2004). Disease pattern,
particularly in early age group, is a sensitive
indicator of the availability, utilization, and
effectiveness of mother and child health services
in the community. Disease pattern changes
between different places and time to time even at
the same place(Parkash and Das 2005). Therefore
a regular review of the disease pattern in any
particular setting is important for providing better
services to the patients. In the past two decades,
improvement in life-sustaining technologies
resulted in an increase in the number of
admissions to the pediatric intensive care unit.
Care of the critically ill patients is an intensive
resource , and 15-20% of hospital budgets are
spent in the pediatric intensive care unit. The
focus on the quality and safety of medical care is
increasing because of the high cost of healthcare
and potential for harm. There are many
evaluations of mortality and incidence of
complications, such as nosocomial infection in the
PICU, with an increased emphasis on the quality
improvement efforts and evaluation of the
outcome (Chelluri, 1995, (Luce and Rubenfeld
2002, Curtis et al., 2006).Therefore this study was
conducted to establish a profile for patients
admitted to Pediatric intensive care unit at
pediatric department at Althawra General Hospital
in Albaida (Albaida town is located 200 Km east
of Benghazi city, the population of this town are
500.000) describing the demographics of patients,
diagnosis, and outcome.

MATERIALS AND METHODS

Study design

A descriptive cross-sectional retrospective study
was conducted from Ist of June to 31 December
2015. (Total No=1043).

Study sitting

PICU is a part of the pediatric department at
althawra central teaching Hospital in Al-Bayda
(46 beds capacity). It contains 10 beds and

equipped with central oxygen supply, suction
lines , infusion pumps, conventional mechanical
ventilator, and patients care monitor. However, it
does not have facilities for cardiac surgery
bronchoscope. PICU is staffed by two resident
doctors on duty supported by two trained nurses.

Statistical data and analysis

Data entry statistical analysis and calculations
were performed with statistical package for
social sciences (SPSS).

The data were interpreted in Tables and Figures
and the numerical data were shown as percents.
Chi-square test was wused to find the
significance of the observed differences
between the studied variables, and P value <0.0
5 was taken as the level of significance.

RESULTS

A total of 1043 patients were admitted to Pediatric
intensive care unit. Among them, 564 (54.1%)
were males and 479 (45.9%) were females, with
males to females ratio 1.1:1. Age distribution
ranged from one month to 15 years, and 51% of
them were below one year (Table 1).

Table(1). Distribution of patients according to age

No .of patients (%)
531 (50.9%)

Age groups

Imonth -1 year

1 -5 years 383 (36.7%)
6 -10 years 92 (8.8%)
More thanl lyears 37 (3.5%)
Total 1043

Length of stay ranged from 1 day to more than 15
days. Table (2).

Table (2). Distribution of patients according to length of
stay

Length of stayin ICU (days) No. of patients (%)

1-7days 998 (95.7%)
8-15 days 38 (3.6%)
More than 15 days 7 (0.7%)
Total 1043
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Respiratory system diseases were the most
common diseases admitted to PICU (337 patients,
32.3%). Commonest respiratory ICU admission
included pneumonia (52.2%), acute bronchiolitis
(17.5%), bronchial asthma (11.85), whooping
cough (9.7%), and URTI (6.5%) as seen in
(Figure 1).

B URTI 4
1 Whooping cough 4
M Bronchial Asthma
1 Acut bronchiolitis L | .
Pnemonia
66

Figure (1). Distribution of patients according to respiratory
diseases

Figure (2) showed that central nervous system
(CNS) 298 (28%), and gastrointestinal diseases
(GIT) 137 (13%) were the next two common
diseases required admission in this analysis. The
admission also included infectious diseases 75
(7%), cardiovascular 61 (6%), endocrine 21 (2%),
hematology 14 (1.3%), nephrology 12 (1%),
metabolic 8 (0.7%), oncology 5 (0.5%), and
others which includes poisoning and trauma 75
(7%) (Table 3).

B Encephalitis 6602

B Meningitis
B Cerbral paly
I Afebrile convulsion

Epilepsy

[ Fehrile convulsion

Figure (2). Distribution of patients according to central
nervous system diseases

Table(3). Distribution of patients according to systems
involved

System No .of patients (%)
Respiratory 337 (32.2%)
CNS 298  (28%)
GIT 137 (13%)
Infectious 75 (7%)
Cardiology 61 (6%)
Endocrine 21 2%)
Hematology 14 (1.3%)
Nephrology 12 (1%)
Oncology 5 (0.5%)
Others 84 (8%)
Total 1043

Most of the patients 905(86.76%) improved and
were transferred to the ward when they were not
in need for intensive care or discharged home
from PICU with satisfactory condition. 16 patients
were referred to other specialized hospital for
further management, 92 left against medical
advice (LAMA), 30 died during the studied
period, and 905 were improving (Figure 3).

B Died
B LAMA
@ Transfer

B Improved

Figure (3). Distribution according to outcome

Fatality rate was 2 (87 %) with higher proportion
of males 22\564 (3.9%) who died following
admission compared to admitted females 8\479
(1.7%) and these differences were statistically
significant (P value=0.03) (Table 4).

© 2017 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178

143



Al-Mukhtar Journal of Sciences 32 (2): 141-148, 2017

Table(4). Distribution of patients according to gender and

outcome
Mortality Total
SeX Alive Dead
M 542 (96.1%) 22 (3.9%) 564 (100%)
F 471 (98.3%) 8 (1.7%) 479 (100%)
Total 1013 (97.1%) 30 (2.9%) 1043 (100%)

Infant had the highest proportion of the total death
22\30 with P value = 0.014 which is statistically

significant, Table (5).

Table (5). Distribution of patients according to age group

and outcome

Age  group Mortality Total
monthes Alive Dead

1-12 510 (96%) 21 (4%) 531 (100%)
13-60 378 (99%) 4 (1%) 382 (100%)
61-120 91 (97.8%) 2(2.2%) 93 (100%)
More than120 34 (91.9%) 3(8.1%) 37 (100%)
Total 1013 (97.1%) 30(2.9%) 1043 (100%)

The studied causes of death observed that 7\30
patients ( 23.33%) were having sepsis followed by
6\30 patients (20%) each for CHD and pneumonia
followed by 2 patients (6.6%) each for cerebral
palsy, convulsion and others. One patient (3.33%)
each for encephalitis, acute gastroenteritis,
anemia, chronic renal failure, and malignancy as
found in Figure (4).

B Malignancy
m CRF

| Anemia

B AGE

| Anemia

m Otheres

=]

B Convulsion
|

B Cerebral palsy
m CHD

H peumonoa

O Sepsis

Figure (4). Causes of death among studied
patientsCRF:(chronic renal failure) -AGE: (Acute
gastroenteritis) - CHD: (congenital heart disease)

DISCUSSION

In various studies, it has been shown that intensive
care has a positive outcome for the vast majority of
critically ill children. However, caring for the
critically ill children is a challenge in developing
countries where health needs often outstrip
available resources. Necessary equipment is scarce
and often malfunctioning, and trained manpower is
limited. Management of critically ill patients
requires significant human, infrastructural and
financial resources. These resources are typically
limited in low-income countries (Watters 1993,
Gemke et al, 1995, Oke 2001). This study was
undertaken in order to document the most common
type of diseases with which the children are
admitted to the ICU in the pediatric department at
Althawra hospital. The total number of admissions
during the study period was 1043. We noticed that
infants (1 month to lyear) and children up to 5
years were the most vulnerable age group in
representing the majority of admitted patients to
PICU; this is consonant with study documented in
Cairo by (Rady 2014). In a study done in
Bangladesh by ((Hoque et al., 2012) the results
showed that 93.3% of patients were below 5 years
of age. Another study in India by (Abhulimhen-
Iyoha et al., 2014) found that 72.7% were below 5
years of age. Male babies outnumbered their female
counterpart with a ratio of 1.1:1, it reflects a gender
bias in parental health-seeking behavior regarding
their children or alternatively there might be an
epidemiological reason for male susceptibility to
infection or other conditions requiring admission.
The male predominance at admission is consistent
with an Indian study (Shah ef al., 2014) who found
that 63% of the represented infants were male.
Similarly in a study done in Ethiopia (Abebe and
Girmay 2015) where they observed that admission
of male children was more than females children 93
vs. 77. As well as other studies (Eck et al., 2006,
Kam-lun and Nelson 2006, Khan et al, 2006).
Respiratory illness was the most common involved
system (32.3%) in total admission, and pneumonia
represented (52.2%). Acute bronchiolitis, bronchial
asthma, and whooping cough were the commonest
indication for admission in our set and could be a
reflection of disease prevalence under five years of
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age .this may be decreased by incorporating
pneumococcal and DPT vaccines in national
immunization program . The predominance of
respiratory diseases at admission in our study also
showed that respiratory diseases 40%, followed by
neurological illness 27% as common causes of
admission and that was similar to studies in Egypt
(Rady 2014) and Bangladesh (Hoque et al., 2012).
In the present study, neurological diseases (28%)
were the next common diseases required PICU
admissions, which was similar to other illness
studies reported by (Klem et al, 1990, Singhal et
al., 2001). Our study demonstrated that acute
gastroenteritis represented only 13% of the total
admission which was lower than other studies. This
could be due to incorporating Rota viral vaccine in
national vaccination program in our country. Study
from India.  (Abhulimhen-lIyoha et al, 2014)
showed that diarrheal diseases 26.8% followed by
respiratory tract illnesses 19.9% as commonest
indication of admission to their PICUL In the
current study, cardiovascular diseases represented
(6%) of total admission and 96% of them were
congenital heart disease, where as in studies done in
India (Singhal er al., 2001, Abhulimhen-Iyoha et
al., 2014) represented 41.1% and 6.5 respectively.
Septicemia observed in 7% in our study whereas in
study from India (Khan et al, 2006) septicemia
represented 14.8% of admission.Out of 1043 child
admitted, 905 (86.8%) improved and were shifted
to the ward or discharged home in satisfactory
conditions. 61 patients were referred to other
specialized hospitals to surgical and trauma center,
and cardiac patients who were in need for cardiac
surgery. 92 (8,8%) left against medical advise, the
main reasons were domestic including lack of
facilities and lack of confidence on the level of care
provided to these children where in study done in
Bangladesh (Hoque ef al., 2012), they found 6 out
of 119, (5%) left against medical advice for the
same reasons Thirty patients died during the course
of admission, giving an ICU mortality rate of
(2.9%) and this mortality rate could be
underestimated because some of the referred
children were very sick and we do not know their
fate, and some cases received died but were not
registered for medico-legal causes. This value is
lower than that documented in Hong Kong

(Khilnani et al., 2004, Choi et al, 2005) .
Therefore, less than an overall mortality of 16.7%
recorded by (Klem ef al., 1990), 15% mortality rate
documented in Brazil (de Araujo Costa et al.,
2010) and 9.7%. reported by (Volakli et al., 2011).
Mortality rate in our study was the highest among
infants up to 1 year old 21/30 (70%), this was

higher in percentage than in the study done by
(Rady 2014). In the current study we found that the
percentage of males 3.9% who died were more than
the percentage for females 1.7%, this was closer to
aresult that was reported by (Abhulimhen-Iyoha et
al.,, 2014) in which a higher proportion of males
2.5% died following admission compared to
females 1.5%. The commonest conditions leading
to death in our study was sepsis (23.3%) flowed by
pneumonia and congenital heart diseases (20%
each) and this was similar to studies done in Cairo
(Rady 2014), and India (Shah et al., 2014) in which
pneumonia also was the commonest condition
leading to death. The Case fatality was higher for
septicemia  (33.3%) followed by pneumonia
(24.0%) as reported by (Hoque et al., 2012) which
is similar to our result.

An intensive pediatrics training may help by
working closely with general pediatricians, training
residents and nurses in advance procedures, and by
developing and updating unit protocols taking into
consideration human, logistic, and financial
resources. The intense visits may also be helpful for
training peripheral units on stabilization and
transportation of sick children. These facts highlight
the necessity to strengthen the existing health care
system and develop facilities for a proper
transportation and treatments of critically ill
children.This would allow identifying the
magnitude of each illness that needed intensive care
and redistribution of resources.

CONCLUSION

diseases including infections were the predominant
conditions leading to PICU admissions in our
setting. Most of the children who died suffered from
a preventable and curable disease. This highlights
the importance of addressing critically ill children
and expanding intensive care facilities in the region.
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Improvement in health resources as well as the great
experience of caregivers lead to increasing the
number of survivors from pediatric intensive care
which has major financial implications for the
individual, the family, and to the whole community.
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Response of hardwood cuttings of some olive cultivars (Olea europea L.)
to time of taking cuttings and treatments with different concentrations of
indole butyric acid (IBA)
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Abstract: an investigation was carried out to improve the rooting ability of olive hardwood
cuttings. This research aimed to study the effect of time of taking cuttings (November, December,
January, and February) and IBA concentrations (0, 1000, 2000, and 3000 ppm) on rooting ability of
two olive cultivars (Halkadiki and Thahbia). The percentage of cutting that rooted, the number of
roots produced by cuttings, and the average root length were recorded. These parameters were
significantly influenced by the interactive effect of cultivars, time of taking cuttings, and IBA
treatments. The highest significant values for all parameters under test were recorded for Halkadiki
hardwood cuttings taken in January and treated with (2000 ppm) of IBA , which reached (73.67%)
for rooting percentage, (22.00) for average roots number, and (20.00 cm) for average root length.
While the lowest values for all parameters tested occurred in Thahbia hardwood cuttings taken in
November and dipped in distilled water (control), which recorded (0.00%) for rooting percentage,
(0.00) for roots number, and (0.00 cm) for average root length.

Key words: Cultivar« Hard wood cuttings <Indole butyric acid <«Olea europea L . Rooting,
Halkadiki, Thahbia.
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Abstract: Estimate of the crop water requirements depends mainly on, reference evapotranspiration
(ETo) estimation, crop coefficient Kc, and type of irrigation system. Reference evapotranspiration
represents the fundamental core of the estimation process of water requirements. Therefore one
must pay attention to the selected method used in the calculation.This study is to compare the use of
modified Penman method, which is theoretically sound and has gained acceptance as a standard
method for estimating reference evapotranspiration, and FAO Penman-Monteith method which
considered relatively accurate and consistent performance in both arid and humid climates. FAO
Penman-Monteith method is recommended as the standard method for ETo prediction. Comparison
of the estimated reference evapotranspiration by the two methods, modified Penman method gave
higher estimates for ETo rage from 5.5 to 20.5%. But when comparing the results of crop water
requirements in Benghazi plane region, the results got closer using the single crop coefficient
technique for Penman- Monteith . Use of single crop coefficient technique based on long term
metrological data, is suitable for planning and project design purposes. Use of dual crop coefficient,
based on instantaneous data, is suitable for instantaneous irrigation scheduling frequent irrigations
(not included in the scope of this study). Both methods gave very close results in the overall project
water budgeting, crop water requirements and seasonal water storage requirements. This conclude
that one may select either method, modified Penman or Penman-Monteith (single crop
coefficient),to use for estimating crop water requirements for planning purpose. Both methods gave
very close results for crop water requirements and project water demand estimates for Benghazi
plane region project.

Key words: Benghzi plan project, Crop water requirements, Modified Penman equation, Penman
Monteith equation.
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2500 1000 500 0 2500 1000 500 *0
6.5 (23.5) 8.5(0.0)  8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5(0.0) **8.5 ISl
6.25(26.5) 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 ds
8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5(0.0) 5.9(30.6) 6.6(22.4) 8.0(5.9) 8.50 culul)
7.75(08.8) 8.5(0.0) 8.5(0.0) 8.5(0.0) 0.6(92.9) 0.6(92.9) 0.6(92.9) 8.5 45— o oAl
0.3712 = LSD 0.05 < 0.4913=LSD 0.01
(p2) SV 0l
1.125(1.3) #**].147 **%].148 1.14 *%%0.20 0.16(0.0)  0.14(12.5) 0.16 S madl
1.077(5.53) 1.14(0.0) 1.14(0.0) 1.14 *%%().20 *** (.16  0.14(12.5) 0.15 Js
1.14(0.0) 1.13(0.88) 1.14(0.0) 1.14 0.10(41.2)  (23.5)0.13 (29.4)0.12  0.17 i)
1.11(2.63) 1.12(1.75) 1.13(0.88) 1.14 0.10(64.7)  0.12(52.9) 0.13(47.1) 0.21 45— & il
0.03968 = LSD 0.05 ¢ 0.05252= LSD 0.01
(%) s Saef afibad) sae
dpay afils LansS afily
(100)0 93(26.2)  114(9.5) 126 85(21.3) **]157 **%199 108 Sl
(100)0 (100)0 (100)0 126 54(50.0) 107(0.9) 106(1.9) 108 ds
79(37.3)  115(8.7)  117(7.1) 126 49(54.6) 87(19.4) 66(38.9) 108 i)
(100)0 (100)0 (100)0 126 (100)0 (100)0 (100)0 108 45— o ol

10.957 = LSD 0.05 <14.50256= LSD 0.01

(3,3l

Slapal (e A0 aalal Gkl Jig Oppm*

hasally (A3 Lol ppens (e AUl Lol Ao ciondly saill jlad Jiey *#*
(Clasdl) o MaY) aalally Ailie adipat o) phaill () 8 salyy ¥

poail) Lapill Ay he dpus *EEE

A a5y are ) (3) dsaadl Al bl e
Lgnll claliadl b5 s e sl cpyhadl) oy

alyhil) o §yiiall 4ygall clabaal il
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il o il Lagd Gl rela giasindy (e Sild LY pan 3 Coai G (aglind) gl jlE e
Sl A 3y 53l 381 aseny Tharzianum 0.012 e 3 S5l o Y) cdalisg 5 Sl A Laladl)
OS5 ISyl bl Jafplaale 0.003 Wapale il el (gqnll sbonall Jefphaile
) (o Lisina Limit oY) LaaSls el pa Dbl el ol s el A8 sl

. hdll 13gd Calall %27.15%29.4 P.oliganderum s T.harzianum

Onsall Gmabad) o Jsaall e iy WS ¢ sl e

iy culyladll sai e Ulae Yol SV 50au) 530 (2) Jsn

() ool sall 1

P.oliganderum T.harzianum 32aul
800 400 200 100 0 800 400 200 100 *
6.60(22.4) 8.50(0.0)  8.50(0.0)  8.50(0.0) 8.50 | ***8.1 #ung | #ux Q| 8.000.0) 800 Ly
8.50(0.0) 8.50(0.0)  8.50(0.0)  8.50(0.0) 8.50 | 7.72(3.5)  7.60(5.0) 8.00(0.0) 8.0000.0) 800 NPK
8.50(0.0) 8.50(0.0)  8.50(0.0)  8.50(0.0) 8.50 | 8.00(0.0)  8.00(0.0) 8.00(0.0) 8.00(0.0) 8.00 P18/46
8.50(0.0) 8.50(0.0)  8.50(0.0)  8.5(0.00  8.50 | 8.00(0.0)  8.00(0.0) 8.00(0.0) 8.000.0)  8.00  DAP
0.3022 = LSD 0.05 <0.3972= LSD 0.01
(p2) <alad) ¢

#exs] 385 wwex |45 xxxs] 37 2xxx] 36 1.14 | =****1.18 ®exs] |8 wexx] 40 **x#]39 ] 14 W

xexs | 05 ®exx] D8 xexs] 3] xexs ] 36 L14 | #ex2 15 ®ex2() |6 ****]35 =xx#]25 115  NPK
0.3(73.7) #xxr] |8 *x2%] 20 #xxr] 2Q 1141 0.20(82.3)  0.11(90.3)  #**=**124 ==*x]125 112  P18/46
0.18(84.2)  0.81(28.9)  1.00(12.3)  ****127 1141 0.13(88.5)  0.11(90.3)  ****123  #****124 112  DAP

0.015 +1.13 SD + bhuie
0.1282 = LSD 0.05 0.1685= LSD 0.01
S5 Saaf afiball 2
Gpiadl ol i3S aflha
97 103 99
* % % % * % % % W % % % * % % % * % % %

111 (11.0) .5) 9.2) 126 259 306 259 282 270 Ly
*Ex*]25 **%%129 **xx114 **x*114 120 *Exx47 ***%264 *xxx)R7 ***%200 258 NPK
93(14.7) 98(10.1) 102(6.4) 104(4.6) 87 *EX%D69 ***%261 *xx%)82 *EXED62 225 P18/46
99(9.2) 101(7.3) 109(0.0) 100(8.3) 104 229(6.5) 225(8.2) 236(3.7) 237(3.3) 225 DAP

17.5 £109 23.04 +245 SD+ L sia

38.2476 = LSD 0.05 <50.2683= LSD 0.01

land! (e 01 2alal) Lkl Jie Oppm*

(Bital) hapally S350 Jans gl asanss (g AaSll) Tl Apasd) ity saill jlad Jiay ¥
(Solapsall (g0 MAV) 3aLEIL Ajlhe Adipms ol Ll oy b salyy ***

ol Lpfill 4y Ay FEEE

Gl a5 duhall sda 8.%7-0 o Lo Ledaisi Gy bl g Bl g il e el sl S
0.012 yida 3€5 Jef die pyladl) ST A Il )l Jefalale 0.012 3-S50 el &vs Poliganderum
oy il st e il e ad S 535 Jo/ahanle Canglyi dalal) Gl AL W %24.8 ciliay dauii du
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S A aihal  Tharzianum yeb o) s sl
P.oliganderum ki \gxiy

e palind) Lgie s Al clad) o (4) s e
s aflyall sae 8 (118.1 = LSD  0.05) s5-ixe

syl clladll il et e Ulae daadiad) 4pal) cilaliadl a6 .(3) Jsaa

(Jofpbaalall) s iline o 585 Ll ilime Ll e ol (and) (oasibisall saill
P.oliganderum T.harzianum Ll Chabadll
0.012 0.006 0.003 0 0.012 0.006 0.003 0
8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 s sSild
8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 Cysaaze g fiasd
8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 JsSisial 5l
6.2 (27.1) 8.5(0.0) 8.5(0.0) 8.5 6.0(29.4) 8.5(0.0) 8.5(0.0) 8.5 Sl
0.790 = LSD 0.05 <1.051= L.SD 0.01 SD + L

(p2) Sl 35h
1.18(2.5) 1.18(2.5) 1.15(5.0) 1.18 *EEX].25 *E%**1.33 *EEX 140 1.14 e Sl
1.15(5.0) 1.13(6.6) 1.20(0.8) 1.26 ERxE .23 *EXE] 1T ¥ExE 125 1.18 Crbuata sy
1.14(5.8) 1.14(5.8) 1.13(6.6) 1.22 1.14(1.7) FEkxk 1.29 1.141.7) 1.15 JsSuia) 4l
0.91(24.8) 1.12(7.4) 1.21(0.0) 1.19 0.97(16.4) 1.10(5.2) *ExE 125 1.18 Ol 5
0.04+ 1.21 0.02+ 1.16 SD + L

0.130 = LSD 0.05 <0.173= LSD 0.01

hels cyandl 380 aaeal skl ogai b Lialias

Glaall e A0 i) skl Jia Oppm*

(sl sl 30 Ll s 0 Al il ) niilly el L i ¥

(sl g Al a2l Djlae adipes S il 55 8 salyy ***
Apadll Jaufil ddie dpus HHEH
Bydidall aill illas sie Glual LSD

clphill afha 2o e syt Lygall clilad) 56 (4)J 0

b (aliddl (IPA) sl (meas Jsail (el S
%2 A kil s bandii A Caaly um 5SN 3aL) S Saaf clyyhail) afla s

385 8 o ) L il g < ppm 375 2k dpanll sl A afa e
sl palial ) sl il gasell Ayl s3a 8 aadiiad 265 202 e
A LalS @yl paleas) Als ¢yl (e JSI L) *#333 2264 Oopasa Sl
Ll .%23.5 Javdll 4o cllag tia Geayell 1S5 als5 2263 Cptaa gy Sl
Jsxil (s T harzianum «P.oliganderum yla al76 a261 JsSidal S
S 375 585 vie V) g A (IAA) Slall e 4259 a238 — ooﬁf

T.harzianum il LAY hel) Gl @) ) s
Jae LS (78.9 5 80.7 ¢87.7 Lol iyt il s
sl (re gyl 5SIA G Lay Slisasedl o (ol
sl Gliseell J8l OIS TAA Oy of Liad iy
galll il ) cps A Toharzianum ykd e il
e gl Glall s iy PDA Ll e okl

(el o Mall) salally 43lhe adiyn ooy **
sl ladl) o §ydall ciligayd il
Slisasel o () (5) Jsaadl diual malaal) 5y o
Galall Gslly Jshall saill & ol Audyall 8 deadiidll
8l T harzianum  dad (LS G (3ygaall @l yhadll
Jaes G g adl ¢ Poliganderum il e 150
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(%46.8 5 %37.4 %23.4) oty hils _Lel TAA
P.oliganderum yhi) W« Jgl) e DA 58050
o Al aflal) ) e Gsina e il oo
585 Akelaall GAM sl Gl 5585l Lk

%18.9 Jaws Iasii el (S5 5l Ciligasel

28 (PD Bl gl e P.oliganderum ;hd)) sa
385 Al sysaall Il IS Lgies Loaliss) Jas
ialdy il isasell o el ppm375 5 ppm 188
Jsaall e ek (Al dea a JPA S TAA (higarel)
Ll e 50 L) Gard 555l Slipagl gzen o
O VY T harzianum ydail iy <)) o)y S))

spidall clphill Sl ga e Llae Ledtisal cilisesel) a6 . (5) Jsaa

PPIML: 3 i Alelaal) (nn) (smsbanssall sl s

P.oliganderum T.harzianum Gl gy
375 188 94 0 375 188 94 *0
3.66 3.66 5.0 8.5 6.5 (23.5) 8.5(0.0) 8.5(0.0) **8.5 IAA
6.0 5.00 4.00 8.5 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 Naph
5.50 4.00 3.50 8.5 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 Gibberellin
2.00 2.33 3.33 8.5 8.5(0.0) 8.5(0.0) 8.5(0.0) 8.5 IPA
0.6000 = LSD 0.05 «0.7980= LSD 0.01
() Sl 50
0.11(90.8) 0.11(90.8) 0.16(86.6) 1.18 0.81(42.8) 1.18(17.3)  1.27(10.6) 1.45 IAA
0.13(89.5) 0.20(83.2) 1.15(3.4) 1.18 0.18(87.7) 0.30(78.9) 1.25(12.0) 1.385 Naph
0.13(89.5)  0.088(92.4) 0.90(244) 1.21 0.28(80.6) 0.43(70.1) 1.40(1.4) 1.465 Gibbralin
0.16(86.3) 0.04(97.1) 0.11(90.8) 1.21 0.30(78.9) 0.83(41.5) 0.98(31.3) 1.190 IPA
0.017 £1.19 0.13 £ 1.42 SD =+ laugia
0.4183 = LSD 0.05 «0.5537= LSD 0.01
il e adihall sae
Gpagd) a8l G o
216(12.8) 225(9.4)  248(0.8) 246 141(46.8) 166(37.4)  203(23.4) 266 IAA
248(0.8) 245(1.9)  234(6.0) 238 *EREEDTO  KEEE DT 265(0.0) 265 Naph
220(11.3)  200(18.9)  210(15.1) 255 *EEE 270 260(1.9) *EEE D73 262 Gibbralin
215(13.2)  200(18.9)  220(11.3) 260 *EEE 267 263(0.8) *EEX 269 265 IPA
9.7+£250
1.7 + 265 SD + Lugia

29.9244 = LSD 0.05

<39.7994= LSD 0.01

b Ol de 4l LIS il sl Unds clagedl)
aileld Cuyelas Legle Hals 280 45— a0 sue S o
kil Jas ll) cayell a8 i 585 A e
Lo ae G55 1ag ofilally il anall Pooligandrum
G e 30 (1982 «ysals Abd-El Moity) 2,53

Slagall e A alal GLll Jie Oppm*

(55l lasaally A5 L) pans e A2l Lyt An) fisciiadly pal) S oy ¥

() o MAY) 2alally jlie adipas S Ll (s el X
Foll Ll dysha A *RR
Byidall astl) Gilausie Glual LSD

PRI

clyhdl) AlSiy gl o §pidall clagall il
O JRCHEWIN Y G REIT | I WOV P
S8 S mad) e oS G cdiuhyall dadaiag Lilae Yolas
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Gl lphdll jae 718 A uls Gl el o]
-(2009 «Gouma) Laccase a3 Jic dllas

J—aiy P.oligandrum )l o iyl o <oy oLl
32 2500 i 45—a odulally cuald) Gl gl
A (2011 cun) 2)S3 Lo e (385 Aaniitll 020 () slally
oda alaad 3y 534l T harzianum e of ) L]
Ayl Jaze pmleas) ¢ il fasle 150 2 s Glagal)
s a8 Alladl 50l e dgyhdl) landl dlelaa) aie
s Al claply) dee e o dony 2l o )
Fayyadh) .3l 8)smy afilall clily Syail) lesy
—a ol e s il ¢yl (2011 «Qassim
bl pda o eguiiaall kil sl L) 845
%100 Lasit caaal a syl 13g) Lalual) o LK
Tapwal ) iugadl @S5l ate adily ol 2l 4
bl e duhyall sda il (sl (2012 o5 04T
o 15 & (2010 Bagwan) dals Ledde Joasial
T. viride, (s JS o Gilgia S %0.2 585 odilal)

T. harzianum

alyphdll Ay gad o §ybial) Saany) il

Lalae Adgltial) saa ) of con ST iyl oda il
Clpbd JlSy sai o i35 ol Lysall slew oLl
sl sl .P.oliganderum s T.harzianum
bl 5w e 5 ppm800 3-S5 2 e
s K1 .%22.4 A P oliganderum
o=liasl ) el ddlad) 3050 vie DAP 5 P18/46
&Vl @)l LS %90.3 ) dast alall o)l
&b Asina 53l () Aage wpall o Slanal il
e il (pa b Apdaplly Lan Sl adhal) sae
DAP slews 48la) e &y ally 4 SU) o)y o
Gilphill Lgle il LAY ) ddlise Sl
Sl ypel) o Gluhall e 22l 4S5 3553

s g235 A aLaY) sl e Ll

Gl st Jalall g5 ) Ll 3 Jeall s
T harzianum il jL <55 5 o e iyl
dan (& DY) aa)) 28 (2003« DluZniewska)
O o+ hilly Tl gl 3 elall 5,85 ) el
s T. harzianum ks 346 i (2010 ¢ alall) I
dyall (AL ol Al 8 4l gy Bl
S adhall dlas ) dhpexione (& paliaN) b,
S (o2 LS L) 0 apaally A3kl Ayl 3
& Lega 1yso Lad T harzianum kil <y s
sl g3 AL G aS il uall i aliny Lgleas
«0sxals Zhuangs2009 <5215 Al-kurtany) Bl
a2 o (2010 « Thomas s Bahi) +as LS (2004
@hil sl o 5l Gul %0.25 Jaae oilal
sl ) bl oda usig o Tharzianum -l
s 5 Lyl 1) 35m 28 85l gl oyl
G g 81 il 0 Zgpeml) el Gams e
el padl 85 all Alasl) yamliall Gans 353
el es (2003 5815 Kredics) il il
il L5 e gy A G2 Jya 54
<V aan 8 Sl Poligandrum s T.harzianum
Ll iy ) e gonall CEAY prianall 2 psall 55
Ora il nal) ADL Aaiss g My Jlail) Sl
T kil il oAbl oda il (e v amal) olad
SShall ddaulg dAlle sy bl 3 8 harzianum
@il sl (e AT A il ol e AdbA)
e Bl by il 8 Al dgn (e ¢ il
iminid) S Sl e e o Sall vl G
@l phdla (2008 (5 ——als Tamilselvan)
Gilave g Ay ypdall Glanell Aalea e 4 Al Giliua 4163S)
¢( 1978 <Anderson) agladl sl Zpually ¢ Sl
il Jst e Toharzianum yhill 508 yud LS
Glagaall s3a ik Julad e 45,8 ) 3505 clagally
sl ahaill e 4,0 o (2007 5,405 Askar)
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VAl yaaliall ae Clabre (S 5l gyl
e oty ladll Sy

ALy goad o i) Aggal) claliaall s

&l yladl)
SS9 1 PO
Gnll 2l Leilalas 2ie il Poligandrum
s Hendrix) o)S3 Lo aa milial) oda (a5 cpliSanl i
g 4wl il i 235 (1966 Lauder
e ol i ol e el L) Gl slad)
L yhadl) Faliy 4o dine (5Ss Cum (golal) ¢ Lial)
P.oliganderum Jis <Nyl e \guiel 4 giadll

-(1966 «Gottlieb s Schlosser)

iy il Sy sai e 88l Al cilisagl) i
il sl clipaell of () coladl oda il
o Gpina palinil JAk 2k yiadl kil ya e
ks A)laa Pooliganderum  ydadl Gl all (),
e ils 5N IPA g oS5 T harzianum
cilall (sl 8 (alaaiy) )y o3 aly LalSy el yhadl
375 385 aie TAA ol il sda il cij LS
) dems A<l sl 2Ly Ui el ppm
Apala) Jind e 4% paell 134 Sad Cam (%46
il el g aleliy 4Bhe DA (e il
LA L clphdll oY @llyy (2007 «y5,a]s Mandal)
IAA ziu Fusarium yhd 3o Slabaie zl5) e
Penicillium « Aspergillus (s &3 «GA3 Galyalls
datie Ll V) TAA gl e 5,08 ) Gl Rhizopus s
N Aabhall oda il i (2002¢ Hasan) clid sl
Sl adhall £l A D a5 Al cilisapedl of
Vleesschauwer) g 4l ol & (3415 3)fidall
e g i Jpa el iy (2014 «,3T,
Clbiatind Ao Jent Ll s G eclllly agpall <l ladl
« Kepczynska) cinerea Botrytis  hd) aflya il

cCrspaTy g all) Lolall il pad) AailCe 6 Laga
Gligayell zli) e sy sae ) Jleaind (2010
slew ¢(1989 (Kumar 5 Pandey) dllaall clayyiys
hi e b WS, AL )0
ot dgays asilindl sall b CunT harzianum
530 1y Laugll gy gl o1 (el ) seadl
aiyll pmdai) a8y gy fiaa) clyyhdll o3a bl e
el e ol 4 32327 (AT e Sung i)
Losall e dalladl 381530 ¢(2004 (55315 Khattabi)
il sl ) i) (mlaas) ) e
lolalas e Layils ) LU T harzianum
poandl lealill l€xilSay Alalailly Apalizaills 4l
<iyelal (2003 « Howel) saall dlladl eyl

7. il iy ) NPK alews 3ilz) mils
Ols «o)ilSis ogai Ao Ll alawdl 13¢) o harzianum
o ol Ll L LS aleadl 13 gl Al 5l
«Gupta) 4l Lliagi Le po G40 A8l gilis yadl)
pre Gl (32 285 (2012 Mazerekus2010
o 5l e Al saan) o ) Legin Gl
T harzianum dll i_adas 3 1ad 33w (5 S5 o
saaY) e oyils (aling 5 (2008 <5415 Vinale)
(s Als (Shaldl) Labpa sl 5 Lab gs s cadlialy
Lmiaid) S0l pe L) il Cilimg 131 ¢(2009
Jaxt 285 ¢y e Lags 15 2as ol dgemall 3200
ol Jpad ) Aibasl) 320 e Adlad) S
bl L) (maddty bt S Adadie y5 )
il iy Lega padd o ipudld) i daslul
) Ll (2012 (gs,als Serrano) a sl
el Al 3 b Alet el Al 300D
aalind Loy calphaill 2o aays 28 5yl gkl
GRS SN e Ly 8 050Kl dualiy g lies 48l s
SRS O ) ol g (b pali (531 (ung il
) 5 () (5355 Cum 4 Aladie e A0l

)
~
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Li5as 350 (Sge (53R ixas (e Il ¢ gl
Ol oy Olsle dilae Al age
Trichoderma spp kil CYie adlad .(2009)
Aala 3ol JB amy mylall B S ol b
o sl L Anall aliall (s
O 26730 G Slall Ay aglal Al
Jsy)

(hisa) oSl dgane cGus mllia o Lo (ol )
ol (isa (o dena ¢ alsall 2 ana (pallie
e alisl) (sl sl 4505 .(2010)
Meloidogyne _jsiadl as2i lagilas (p Jalal)
auls—all - ladg incognita
<bls Jdeoxysporum F. sp Lycopersici
37-17 11 lal) 60 dll) sl | alalalal)

Fusarium

pala a5 Guea Glase oBle ¢ aalie A (g0
Al dal HE 4000 .(2010) )30 Al
Alad 8 A 5LeS o) A8lia) il 22c
Fusarium graminearum  yuia yaall (y5kdl)
@rkd sRhizoctonia solani (R.s.) (F.g.)
ST harzianuma. A—s\aY) i)
las Akl Gils Wy sais Poxalicum.
.255-233 :2 Ze )3l aglall A3 <)

Sl (g Jand L (2011) ppSl 2 dilae (G
Shill e dpeas Ve JB e dpsbes
snalleasive 3. avisisTrichoderma sp.
fagaall Clpladll ey Tayiii & (5518 A
B0 (pual &) alal) il cctlall Kmpaddl g
A430-424 . Lwn 2726 <K daala dc )3l

3e L&) a_ubd .(2017) u_uj.\...d\ )'JJJ cAil\.A_\c
e (Pythium oligandrum) adll 0Lzl
el Al LAkl clal)l Gliajen s

¢« Penicillium  digitatumaiiy> ey« (1993

Thielaviopsis ~ paradoxa s Penicillium  italicum
(2002) « Elad a8l s 4 (1983 (45,4 El-Kazzaz)
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Abstract: This study was conducted at the Laboratory of plant pathology department,, Faculty of Agricul-
ture, University of Omar Al-Mukhtar, Al-Bayda, Libya, to investigate the effect of some of the most com-
mon and commonly used agricultural materials in the region on isolated fungi of the native soils Trichoderma
harzianum and Pythium oligandrum, These chemicals include pesticides such as Cyperkill , Goal, Benomyl,
Dithane M 45, Chemical fertilizers (Urea, Nitrogen-Phosphate-Potassium (NPK), P18/46, Antibiotics : Phan-
comycin, streptomycin, chloramphenicol, tetracycline) in several concentrations, including the recommended
concentration, The results showed that there were significant differences between the tested pesticides in the
concentrations used to inhibit mycelium growth and that the inhibitory rate of mycelium growth of fungi.
This effect was increased with the increase of the pesticide concentration., The results showed that the treat-
ment of fertilizer significantly reduced the growth of P. oligandrum and T. harzianum, especially the urea
fertilizer which gave the highest effect, and recorded a decrease in dry weight by increasing concentration,
and the ratio of the effect of treatment to 41% and 36.6% for both fungi respectively,While the treatment of
fungi with hormones 7. harzianum was more affected than the fungus P. oligandrum, Gibberellin gave high
inhibition in growth and germination, By increasing its concentration this hormone decreases the dry weight,
The high effect of tetracycline was recorded at the concentration of 0.012 mg/ml on mycelia growth and
germination of the tested fungi.

Key words: Trichoderma harzianum, Pythium oligandrum, Agrichemical, plant Hormons,fertilizers,
antibiotics.
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