4- RESULTS AND DISCUSSION

4.1. Mineralization of PNP in the rhizosphere

The present investigation deals with the potential
role of some plants to facilitate the microbial degradation
of chemical contaminants in soil. It is important to select
the proper plants which are able to minimize the toxicity
of the chemical contamination under various conditions.
Therefore, this study was conducted to investigate the
potential effect of 2 different plants, corn as a cereal
plant and soybean as leguminous plant in mineralization p-
nitro phenol "PNP " in 2 different types of soils i.e. clay
loam and silty loam soil . Results of analyses of the soils

used are presented in Table 2.

Some characteristics of the investigated soils

i o Moisture
~ Soils type | percent - -
Clay loam 6.99 7.198 2.36

{ Silty loam 6.63 7.10 1.76

4.1.1. Mineralization_of PNP in the presence of corn
plant in clay loam soil.

The soil under investigation was treated with PNP at a

concentration of Ilppm . The mineralization of PNP was
X . X 14
estimated by measuring the evolution of (" 'CO, ) from the

radiolabelled PNP added to the surface of the soil.

The obtained data showen in Table ( 4 ) and Fig (4)
revealed that, PNP mineralization percent in the presence
of corn plant resulted in an increase in its mineralization
in the first 2 days, 4.16% of PNP was mineralized after one
day 1in soil cultivated with corn plant compared with 2.35%

in uncultivated soil
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Figure (4) Mineralization of P- nitrophenol in the
presence of corn plant in clay loam soil .
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After 2 days, the mineralization was increased to 12.75%
in = the soil cultivated with corn plant compared with 7.9%
in the secil without corn plant. This indicated that clay
loam soil used in this study contain indigenous
microorganisms community that was able to mineralize PNP.
However, after 3 days, the extent of mineralization was
decreased in soil with corn plant compared with soil
without plant, and this trend was observed up to end of
“the experiment. However, statistical analysis of data
showed that mineralization of PNP in the soil cultivated
with corn plant did not differ significantly from that in
the uncultivated soil. After ten days of the addition of
PNP, soil released 53.25% of the radiolabelled PNP as '*Co,,

whears 47.6% was released in soil with corn plant.

4.1.2. Mineralizati'on of PNP in the presence of soybean
plant in clay loam soil.

The samples of clay loam s0il were treated with the
same concentrations of PNP whose mineralization was

‘measured in soil with and without soybean plant.

The results 1in Table ( 5) and in Fig (5) showed that
in soil cultivated with soybean plant , 7.18% of PNP was
released after 2 days compared with 12.42% of PNP released
in soil without plant. The mineralization was rapid, after
10 days, 46.47% of PNP was released in soil cultivated with
soybean plant compared with 57.66% in soil without plant.
There was non significant difference between the results in

both treatments.

From the 2 previous experiments , it could be noticed
that neither cultivated soil with corn or soybean plants

has a non significant effect on the PNP mineralization in
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clay loam soil. This implies that ﬁhe miﬁeralization of PNP
in soil cultivated with plant may be limited by the
characterists of soil, chemical and plant interactions.Such
a finding could be explained by Shann and Boyle (1994),
They showed that the presence of plant affect the
bicavailability of soil pollutant, éither by fixation of
the pollutant to surface of roots or uptake by the plant.
The same authors added that the adsorption of a chemical
-contaminant on the cell wall of the root system may
decrease its biocavailability to the soil microorganisms for

biodegradation process.

On the other hand, Reddy and Sethunathan (199%4)
reported that PNP was mineralized more rapidly in the
presence of rice plant than in unplanted soil under non

flooded and flooded conditions.

'4.1.3. Mineralization of PNP _in the presence of corn

plant in silty loam soil

'4C0, released from (l4c) PNP applied to the surface of
silty loam so0il was measured and compared with that

released in the presence of corn plant

The results in Table {6 ) and Fig(6) showed that the
mineralization of PNP was 2.07% in silty loam soil , after
-one day, This indicate that this type of secil contain a
sufficient number o¢f microorganisms able to partially

mineralize PNP. At the end of the experiment,
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“about 37.43% of the added PNP was released as %%C0O, in soil

cultivated with corn plant compared with 40.97% in

uncultivated soil

Comparing PNP mineralization in the clay loam soil
with that in silty loam soil, Table (4) and Table(6 ) ,
it was o¢bserved that, the mineralization of PNP in the
presence of corn plant is slightly higher in the clay loam
soil than that in the silty lcam soil. At the end of these
two experiment, 41.11% of PNP was mineralized 1in the
presence of corn plant whears 37.43% only of the same
compound was mineralized in silty loam scil in the presence
of the same plant.This finding may indicate that the clay
loam soil provide more favourable conditions for the
activity of microorganisms responsible for PNP

mineralization.

4.1.4. Mineralization of PNP in the presence of soybean
plant in silty loam soil.

Mineralization of PNP was studied in the silty loam

soil with and without the rhizosphere of soybean plant.

In Table ( 7 ) and Fig (7) PNP mineralization was
about the same in rhizosphere and non rhizosphere soil. The
variation in PNP mineralization were statistically non

significant between both treatments.

Comparing the formentioned results with that in
tables (4) and table (5), it was reveals a slightly

increase in the extent of PNP mineralization in the

. presence of soybean plant than that in the presence of

corn plant in the same type of soil. After 10 days, 43.50%

of PNP was released 1in the rhizosphere of soybean plant
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whears only 37.42% of PNP was released in the rhizosphere

of corn plant. In addition, mineralization of PNP in clay

. loam soil was 57.66% after 10 days whears 43.50% of PNP was

mineralization in silty loam soil wunder the same
conditions. This means that a difference 1in PNP
mineralization between clay and silty loam soil under the
same conditions was pointed out. Such results may be
attribﬁted to the presence of organic constituents in the

clay lcam soil that may facilitate the degradation of PNP

-or clay loam soil may contain a sufficient number of PNP

biodegraders than that in silty loam soil.

Knaebel and Vestal (1994) studied the effect of two
different types of s0ils on the mineralization of several
chemicals in the rhizosphere of corn and soybean plants and
found that there was an interaction between the organic

matter 'in soils and the applied chemical compounds.

4.1.5. Mineralization of PNP in the presence of corn root

“exudates in clay loam soil.

Mineralization of PNP at a concentration of lppm was
estimated in soil irrigated with a2 natural root exudates
excreted by corn plants compared with soil irrigated with a

nutrient soln. as a control treatment.

The obtained data in table (8) and Fig (8) showed that
there was a higher significant difference between
mineralization of PNP in the socil irrigated with corn root
exudates and soil that irrigated with a nutrient soln.
After one day of adding PNP to the clay leocam soil under

investigation, the first scil released 4.31% of the total

51




S¥'LT

981

5erl

1Svvl

uedtpiudss AY3IH -1
dNd jo uoljezijesunm % X 1X
(Wda)uiuyKessq rdues sy jo sopeopdayy €374 ° 1A

98¢l

1868

LS'ST

808€T

T8¢

£8¢€€1

£E°T1

1447

6T

€971

SPETl

ISTT1

9°0%

0£L9

¥6°91

516

SL68

1168

0L

14004

LEL

086€

066¢

976¢

LT

SIrlY

1€y

(43114

00€7

SLET

s¥'l

£8L

8L

18L

98L

A

ueapy

11:

[4: !

|2- 1

IA

ueagy

€A

(4.}

3|

" ujos justinu yym pejebill j1og

i

S23BpNXd 3001 UI0I PLK Pa3eBLLI [I0S

jios weo] Aejo ul

S9)EpNXa 1001 U109 Jo soussaid ap u jousydoijiu-d jo uonezijeiaully :{g) 2|qel



e masEan e o me Tt Wb DT CATTEEEN LRI ASSTMSSRIRSo - oo eSS

30
25 7
.;g:
g 207
.?:F
-
5 45
)
£
3 104
£
bl w¥—(A) —a—(B)
5 4
0 ; ; t : t —t —t

6 1 2 3 4 6§ 6 7T 8 9 10 11 12 13 14 16 16 17 18
Days

(A)Soil Irrigatad with nutrient soin .
(B) Soil irrigated with corn root exudates

(Figu're (8): Minera'lizat"i;r_i;ifWP- nitrophenol in the
presence of corn root exudates in clay loam soil .

~

54




66¢81

LETISI

TI9LY

05¢61

90°01

SEVS

dNd Jo uoyezyeIauym 9,

| AEQDV.:_E;mumn._ aqdmes 3y Jo saywonday

£0¥S

jusagudis Sy

SLES

6155

199)-,
IX'IX
w4

€1

£OILT

p1691

88£91

L66LT

[98°8

L8LY

06LY

8Ly

14214

13

06951

£9551

91051

T0S91

{95°L

S80¥

1LY

956¢

1434

£T001

12001

9L86

£LLOT

8y

¥097

#97

0LST

09T

YoLY

0£9¥

0L9Y

£66¥

LET

1871

6871

SIt1

6£T1

PSLT

£0LT

S65T

9967

6r°1

608

6L

978

| 48:)

uway

o

(4: |

2]

1A

ueagy

(2 |

[4:]

3. |

$2)EPRAXI JOOI ULIQLOS PIM PIJEBLLII [0S

| ujos Juspnu Yum pejeBiu] los

Jlos weo] Aejo ul sajepnxa

joo1 ueaqhos jo aoussazd ey ul jousydonu-d jo uonezijerauii(s) ojqel

56




% Mineralization of P-nitrophenol

40

35

25 +

20 + —.—)

18 +

10 +

3 I 1 1

; : i ¥ 1 : F
Days

(A) Soil irrigatad with nutrient soln .
(B) Soil irrigated with soybean root exudates .

0 1t 2 3 4 5 ¢ 7 g 9101112131415161718

Figure (9): Mineralization of_ﬁﬁitfbphenol in the _
L presence of soybean root exudates in clay loam soil .

Y

J

57




4.1.7. Mineralization of PNP _in the presence of synthetic
root exudates in clay loam soil.

The behavior of microorganisms in soil is influenced
by the presence of nutrients, and thus, the composition of
soil microorganisms is regulated by these nutrients. The
nutrients may be easily wutilized by biodegraders of

contaminants in soil.

In this experiment, PNP mineralization was increased
by thé addition of synthetic root exudates compared with
that in soil irrigated with deionized water as shown in
“Table ( 10) and Fig (10). After 6 days, soil irrigated with

synthetic root exudates released 22.79% of its PNP whears
soil irrigated with deionized water released 6.64% only.
The increase in PNP mineralization was observed until the
end of the experiment. After 12 days, soil supplemented
with synthetic root exudates evolved 28.22% of Me0, as a

result‘ of mineralization of PNP, compared with 11.40%
released in soil irrigated with deionized water. The
variation in PNP mineralization between the two treatments
"i.e. soil irrigated with synthetic root exudates and that
irrigated with deionized water were highly significantly

different.

Similar response was obtained by Rubin and Alexander
{1983). They found that the addition of inorganic
nutrients, arginine, or yeast extract enhanced the rate of
phenol'mineralization in fresh water. Also, Sethunathan et.
al. (1989) found that the addition of yeast extract

accelerated the degradation of methyl parathion.
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4.2. Mineralization of 2,4-D in the rhizosphere.

Researches on microbial degradation of organic
compounds in the rhizosphere focuse mainly on agricultural
chemicals such as herbicides and insecticides. A number of
investigators have described herbicides degradation in the
rhizosphere of a variety of plant species , Anderson et.

al. (1993).

In this study, a range of experiments were carried out

under different conditions, using two different plants and

.two types of soils to investigate some of the hypotheses

previously reported on the possibility of enhancing the
degradation of 2,4-dichlorophenoxy acetic acid "2,4-D " in

the rhizosphere

4.2.1. Mineralization of 2,4-D in the presence of corn plant

in clay loam soil.

The mineralization was monitored over different

periods as an evolution of 14COz released due to the

mineralization of 2,4-D

The results in Table ( 11) and Fig (11) indicated that
2,4-D was mineralized slowly. The rate and extent of
mineralization in the first 4 days in both treatments was
almost © the same.Howevere, later on the extent of 2,4-D

mineralization in soil with corn plant was higher than

~that 1in soil without corn plant. At the end of the
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experiment, 10.36% of 2,4-D was mineralized in soil with
corn plant compared with 8.04% in soil without plant. The
difference in 2,4-D mineralization between the two

treatments was significant.

The slow mineralization of 2,4-D in this type of soil
may be attributed to the so0il which does not contain a
sufficient numbers of microorganisms able to mineralize
2,4-D. Another factor which might be considered in such
phenoména is that 2,4-D was adsorbed to the particles of

clay loam soil{ Ogram et. al.l1985).

In a separate experiment, the pH of 2,4-D soln. was
adjusted to pH=6 and added to the surface of the same type
of soil with and without corn plant. It was assumed that
the adjustment of pH in 2,4-D from pH=4 to pH=6 might be
effective in accelerating 2,4-D mineralization as reported

by (Thompson et. al.1984)

Data 1in Table (12) and Fig (12) showed that, 4.85% of

14COz released from 2,4-D in soil with corn plant at pH=6

compared with 4% in soil without corn plant. The results
in table (12) showed that there was a significant
difference between 2,4-D mineralization in soil with corn
plant and soil without corn plant.Therefore, the presence
of plant rhizosphere was probably responsible for the

increase of 2,4-D mineralization.

Our results are similar to those reported by (Loos

cet. al.1979). They found that sugar cane plant
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% Mineralization of 2,4-D
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igure (12) Mineralization of 2,4-D

in the presence of

corn plant in clay loam soil * pH =6" .
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has d -pronounced stimulating effect on soij Populations of

2,4-D degrading microorganisms.

The same trend was observed about the enhancement of

duthors,

Regarding to the acceleration 2,4-D mineralization in
the rhizosphere the latter may provide a growth substrate
necessary to cometabolise 2,4~D as discussed by

(Horvath,1972 ).

4.2.2. Mineralization of 2.4-D in the presence of soybean
plant in clay loam soil.

The effect of the rhizosphere of soybean plant on
2,4-D mineralization was investigated and compared with

that in s0i] without plant.

The results in Table (13) and Fig (13) showed that no
difference in 2,4-p mineralization between so0i] with plant
and  soil without plant. after 13 days, 11.07% of 2,4~d was
mineralized in soil without Plant whears 10.30% was
mineralized ip S0il with Plant.Thus the Presence of Soybean

Plant did not affect the mineralizatjion of 2,4-D.and Such
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soybean plant is particularly sensitive to damage from
using the herbicide as reported by (Anderson et al.1994).
They stated that degradation of herbicides may be enhanced

only in the rhizosphere of tolerant plants.

4.2.3. Mineralization of 2.4-D in the presence of corn
plant in silty loam soil.

The results illustrated in Table (14) and Fig (14)

showed that 2,4-D added to silty loam soil with and without
corn ﬁlant was mineralized, but the disappearance of 2,4-D
in both treatments was slow. Mineralization of 2,4-D
indicated that a number of microbial populations were
present 1in silty loam soil which were able to mineralize
2,4-D. After 9 days, 8.29% of 2,4-D was mineralized in soil
with corn plant whears 6.63% of 2,4-D was mineralized in

soil without plant,

4.2.4. Mineralization of 2.4-D in the presence of soybean
plant in silty loam soil

2,4-D mineralization was estimated in the presence of
soybean plant instead of corn plant under the same
conditions. The results shown in Table (15) and Fig (15)
indicated -that there was no difference in 2,4-D
mineralization between so0il with soybean plant and soil
without plant. At the end of the experiment, 10.31% of
2,4-D._was mineralized in soil with plant whears 10.96% of

2,4-D was mineralized in soil without plant.
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% Mineralization of 2,4-D

10

Figure (14) Mineralization of 2,4-Din the presence of
‘T corn plant in silty loam soil .

\\-_
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. Mineralization of 24-D
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2 + ~—X= Soil without plant
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Figure (15) Mineralization of 2,4-D in the presence of )
soybean plant in silty loam soil .




The above results indicated that the presence of corn
and soybean plants in silty loam soil was not effective in
accelerating 2,4-D mineralization. The same trend was also
observed on PNP mineralization in the presence of the same

plans.

Such results might be due to the adsorptive behaviour
of this kind of soil. Therefore, biocavailability of 2,4-D
is reduced by adsorption to solid soil components. Such
conclusion is in a good agreement with that stated by

{(Grover ,1973)and (Ogram et al.1985)

4.2.5. Mineralization of 2.4-D in_the presence of corn

and soybean root exudates in clay loam soil

Plant roots secrete several biological compounds into

the surrounding soil, some of these exudates might be
utilized by rhizosphere microorganisms leading to the
enhancement of the mineralization process of Xenobiotics,
especially in case of cometabolic compounds such as 2,4-D.
Therefore, two experiments were conducted to investigate
the effect of corn and soybean root exudates on the 2,4-D

mineralization in the clay loam soil.

Corn root exudates was robtained under aseptic
conditions and added to the surface of clay loam soil
treated with a 2,4-D at a concentration of lppm. The
mineralization was estimated over time and compared with
the mineralization of 2,4-D in socil irrigated with nutrient

solution as a control.
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The results in Table (16) and Fig (16) showed that
the mineralization extent of 2,4~D was slow until the end
of the experiment, but there was a slight increase in the
mineralization in soil treated with corn root exudates
compared with soil treated with nutrient solution. The
-results however, indicated a non significant difference

between the two treatments was observed.

In Table (17) and Fig (17) soybean root exudates was
added to the same type of soil under the same conditions
and there was a slight increase in 2,4-D mineralization but
this increase was non significant when compared with that

of the so0il irrigated with nutrient solution.

From the previous results, it can be concluded that
both corn and soybean roots exudates almost have similar

effect on the mineralization of 2,4-D in clay loam soil,

The slight increase in the 2,4-D mineralization could
be attributed to the biological substances excreted from
the root system in corn and soybean plants, which provide
the 2;4—D biodegraders with carbon and energy sources.
This 1is why the mineralization of 2,4-D was slightly
increased in soil provided with corn and soybean root

exudates.

From data in Table (11) and Table (13), it can be
concluded that both corn and soybean plants had a
significant effect in accelerating 2,4-D mineralization. On

the contrary, root exudates of corn and soybean plants have
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% Mineralization of 2,4-D
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(A) Soil Irrigatad with nutrient soln .
(B) Soil irrigated with soybean root exudates .

Figure (17) Mineraliz;tion of 2,4-D in the presencé_ of
soybean root exudates in clay loam soil .
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insignificant effect on 2,4-D mineralization. This probably
occurred due to changes in the dynamics of the activities
of the microbial community in the rhizosphere upon the

presence of the plants.

'4.2.6. Mineralization of 2.4-D in the presence of

synthetic root exudates in clay loam soil.

In this study, a 1lab expefiment was carried out to

investigate the effect of adding a mixture of bioclogical
compounds in the form of synthetic root exudates similar to
the chemical composition of natural root exudates on the

mineralization of 2,4-D in a clay loam soil.

2,4-D was added at the same concentration previously
used and synthetic root exudates was added to the surface
of non sterilized soil. The mineralization was measured
over a period of 15 days, and compared with 2,4 D
mineralization in soil irrigated with deionized water as

control.

The results in Table (18) and Fig (18) showed that
there was a slight increase in the extent of 2,4-D
‘mineralization in soil irrigated with synthetic root
exudates compared with soil irrigated with deionized water.
However, the difference between both treatments was
insignificant. Several studies were carried out using the
addition of some nutrients to enhance the mineralization of
2,4-D. The addition of glucose plus urea to the soil '

slightly stimulated the breakdown of 2,4-D, as did the
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% Mineralization of 2,4-D

1.2

1 Il 1 5 L
¥ 3 L I i
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(A) Soil irrigated with deionized distilled water .
(B) Soil irrigated with synthetic root exudates .

14 16

(Figure (18) Mineralization of 2,4-D in the presence of

synthetic root exudates in clay loam soil .-
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addition of yeast extract, but the stimulation was
considerably less than the addition of lime (Ou et. al.

1978 )

On the contrary, Dextadar and Saleh-Rastine (1974)
found a decrease in numbers of 2,4-D degrading

microorganisms after the addition of yeast extract.
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% MWineralization of glyphosate
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of corn plant in clay loam soil .

(Figure (19) Aineralization of Glyphosate in the p;;;ence J
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4.3.2. Mineralization of glyphosate in the presence of

soybean plant in clay loam soil.

In this experiment, soybean was used under the same

conditions and the mineralization was estimated during the

whole period that followed the addition of glyphosate.

The obtained data in Table (20} and Fig(20) showed
that there was a significant 'increase_ in glyphosate
minéralization in the rhizosphere of soybean plant compared
with 1its mineralization in soil without plant. At end of
the mineralization experiment, 29.34% of glyphosate was
mineralized compared with 24.62% in soil without plant.
Therefore, It is clear from the results of the two previous
- experiments, that there was a significant effect on
glyphosate mineralization in the presence of the
rhizosphere of corn and soybean plants compared with than

that in soil without soybean plants.

Accelerating glyphosate mineralization in the presence
of corn plant than that observed with soybean plant might
be dué to the increased activity of soil microorganisms in
the rhizosphere of corn plant. It was found that glyphosate
'is degraded by cometabolism. So, the rhizosphere of corn
plant may provide a favourable environment for stimulating

the breakdown of glyphosate (Hsu and Bartha, 1979)

Increased degradation in plantd soil assumed that it

is associated with the input of carbon compounds by plant

28
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% Mineralization of glyphosate
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Figure (20) Mineralization of Glyphosate in the presence
of soybean plant in clay loam soit . J
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roots. Such compounds may {l) support greater numbers of
microorganisms . {2) provide growth substrates for
cometabolizing organisms. ( Reddy and Sethunathan 1983),

(Shann and Boyle ,1994).

The increase in glyphosate mineralization in the
presence of soybean plant, since it is a leguminous plant
is likely to be due to the presence of symbiotic
relationship between the nitrogen fixing bacteria
Bradyrhizobium Japonicum and soybean that may altered the
rhizosphere community, and this may led to the enhancement
of glyphosate mineralization. Moreover, Liu et. al. (1991)
indicated that, some strains of Rhizobium aré able to
degradé glyphosate as a sole source of phosphorus. They
added that glyphosate degradation is widespread in the

- family Rhizobiaceae.

4.3.3. Mineralization of Glyphosate in the presence of

corn and soybean plants in silty loam soil

This study concerned evaluating the effect of the
rhizosphere of corn and soybean plants on glyphosate

mineralizaton in silty loam soil.

Thé results illustrated in Table (21) and Fig (21)
“indicated that, at the end of the exXperiment, 9 days,
22.89% and 25.56% of glyphosate were mineralized in silty
loam soil cultivated with and without corn piant
respectively. The corresponding values reached 32.09% and
34.32% in the same soil cultivated with and without soybean

plant respectively, Table (22 ) and Fig (22).
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% Mineralization of glyphosate
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20 + /

Figu re (21) Mineralization ';f?Glyphosate in the pregehc_e
of corn plant in siity loam soil .
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Figure (22) Mineralization of é_'l;b-hosateﬂ in the presem;e

of soybean plant in silty loam soil .
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From the previous data , it is worthy to indicate that
neither corn nor soybean rhizosphere showed a significant
effect on the mineralization of glyphosate in the silty
loam so0il, even the increase in glyphosate mineeralization
in the presence of soybean plant was relatively higher

with the same period under the same conditions

The previous experiments revealed that mineralization
of glyphosate occurred in clay loanm soil whether cultivated
with corn or soybean plants was greater than that occurred
in silty loam soil. This means that clay loam soil is more
effective in glyphosate mineralization. Such an observation
may be attributed to differences in soil characteristics
between clay loam and silty loam soil which are reflected
" on glyphbsate—plant—soil microorganisms interactions in

soils (Knaebel and Vestal ,1994)

4.3.4. Mineralization of glyphosate in the presence of corn

root exudates in clay loam soil

Corn root exudates were added to the surface of clay
loam soil under the same previously mentioned conditions to

investigate the mineralization of glyphosate

Data in Table (23) and Fig{23) showed that irrigation
of soil with natural root exudates failed to elicit any
significant effect on !%C0, evolution from mineralization of
glyphosate as compared with that of soil irrigated with

nutrient soln. When comparing glyphosate mineralization in

96




yueayudis uoN

esoydi|2 jo uonezi[vrouim 9,

(dq) utwyAeaaq dures ay jo saeopdoy

80°€T

§556

153,

X ‘1X
£1°'Td‘ 1

€95

LYEL

001¢

19°6

170L

7569

9IrL L699

o1

LSV 9¢€e

9I¥re

(474 4

w8l

145

) ¥4

6¥1S

373 4 £519

L6’ 6917

6rit

LS8T

£0¥1

434

S70¢

9561

shet SLLE

611 SLS

' §56

Te01

0r9

€91

1611

(44N

6.8 £LS1

[\ ueafN

11 !

(4:!

2. 1

IA

ueajy

£

(4 2. |

$3)ZPNXI JOO.I LLI0D YW P2)eTLLI [l0§

* ujos jualInu yuMm pejediul| jjos

Jtos wieoj Ae]o ui

$2JEPNXa J004 1109 Jo asussaid ay} ul ayesoydA|o jo uonezijeraulpy:(gz) 2lqel

97




20

e 151

g

£

5

I3 10 +

:

z

2 .

g

& 5+ -

—X={A) ~—(B)
0 +— e
0 1 2 3 46 6 7 8 9 1011 12 13 14 156 16 17 18

Days

(A) Soil Irrigatad with nutrient soln .
~(B) Soil irrigated with carn root exudates,

of corn root exudates in clay loam soil .
L

-

Figure (23) Mineralization of Gilyphosate in the'presence J
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the presence of corn plant with that in the presence of
corn root exudates , The first case in Table (10), was
accelerated significantly, while the effect of corn root
exudates was non significant. This means that the presence
of corn plant stimulated the mineralization of glyphosate.
These results are in agreement with that reported by Hsu
and Bartha (1979) .They stated that the processing and
concentrations of natural root exudates may affect the
mineralization process. At the same time, the superiority
of corn root exudates in stimulating the evolution of lco,
from glyphosate , suggests that the interaction may involve
more than a simple transfer of carbon and energy source

from plant to the rhizosphere microorganisms.

4.3.5. Mineralization of glyphosate in the presence of

soybean root exudates in clay loam soil

Data obtained in Table (24) and fig (24) showed that,

non significant increase in glyphosate mineralization was

pointed out in the soil irrigated with soybean root

exudates compared with that irrigated with nutrient
solution . Glyphosate mineralization in soil cultivated
with soybean plant, table (20}, and that in soil

~irrigated with its root exudates table (24) ,gave evidence
that, soybean plant play a role in accelerating glyphosate
mineralization. This is probably due to the symbiotic
releationship between Rhizobium  and soybean plant,
therefore, the absence of soybean plant may affect the

mineralization of glyphosate in the soil.
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(A)-Soil Irrigatad with nutrient soln .
(B} Soil irrigated with soybean root exudates.

- (Figure (24) Mineralizatidh of Gly;iiosate in the breééﬁce

of soybean root exudates in clay loam soil .
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4.3.6. Mineralization of glyphosate in the presence of

synthetic root exudates in clay loam soil.

The effect of application of synthetic root exudates
on the mineralization‘of the herbicide glyphosate in clay
loam soil was investigated. The effect was detected through
‘measuring ''CO; released during the experimental period,
compared with soil irrigated with deionized water from the

soil irrigated with synthetic root exudates,

The obtained results are tabulated in Table (25) and
fig (255 showed that a relatively slight increase in
glyphosate mineralization in soil irrigated with éynthetic
root exudates as compared with soil irrigated with
deionized water. At the end of the experiment ( 12 days),
15.40% and 13.40% of glyphosate were mineralized in the
soil irrigated with synthetic root exudates and deionized
water respectively. Such data are almost expected and in

agréement with (Hsu and Bartha, 1979) .
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% Mineraiization of glyphosate
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Figure (25) Mineralization of Glyph_osate in the presénce )
of synthetic root exudates in clay soil .
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