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Abstract: Soil  treatment  with  the  herbicide prometryn at half the recommended and recommended

doses (½R, R) induces a high significant increase of the different growth parameters of soybean plants.

These reflected on increasing the yield of plant represented by significant increases in number of legumes/

plant, number of seeds/ legume, number of seeds/ plant, fresh and dry weights of seeds/ legume or plant

and weight of 100 seeds. Conversely application of double the recommended dose (2R) induced high

significant decreases in most of the growth criteria of the treated plants. Analysis of the harvested seeds

indicated that prometryn treatments at the three applied doses markedly affected the quality of oil by

increasing the unsaturated fatty acids by applying (½R, R) and decreasing these content by applying the

(2R) of these seeds. SDS-PAGE electrophoretic pattern of water soluble protein fraction extracted from

harvested soybean seeds which were previously treated with different doses (½R, R, 2R) were studied.

No detectable amounts of residual herbicides were observed in horvested seeds of soybean plant.
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INTRODUCTION

The information derived from morphological

studies may help in predicting the physiological and

biochemical events that are modified by a herbicide.

Moreover, the relative proportion of seed

components protein, oil, carbohydrate is critical to yield

and production of products with the desired levels. Oil

content, therefore must be consistent with levels that

are acceptable to the economics of processing and a

minimal of carbohydrate is desirable.

Thus, depending on the applied dose of the

herbicide, experimental methods, species involved, the

rate of its penetration and translocation, the triazines

were observed to inhibit, stimulate or have no effects

on the different growth criteria of the treated plants .[5]

The effect of triazine herbicides on morphological

criteria of plants were reported . They reported[22,5,14]

that application of triazines at relatively higher rates

inhibits the growth, yield and rate of transpiration.

However, at sub-toxic doses certain triazine herbicides

have been shown to stimulate growth, increase shoot

length, leaf area and fresh& dry weights of shoots, .[20]

So, in the present work, emphasis was given to the

effect of soil treatment with prometryn at three

different doses on growth, fruiting and chemical

constituents of the harvested seeds in soybean plants.

MATERIALS AND METHODS

The plant materials used in this investigation were
soybean seeds (Glycine max L.var. Giza 21) were
obtained from the Egyptian Ministry of Agriculture.
Prometryn [2,4-Bis(Isopropylamino)-6-(methylthio)-s-
Triazine] was provided by CIBA-GEIGY Company.

A homogenous lot of the soybean seeds were
selected for uniformity of size, shape and viability.
Before sowing, the seeds were soaked in bacterial
nodules solution. Sowing was carried out on 26 , May,th

2004 in large unglazed pots (about 25 cm in diameter)
containing equal amounts of homogenous sieved garden
soil. Four groups of  pots  were  prepared; each group
consists of 50 pots. 20 seeds were sown in each pot.
The pots of the first group were irrigated with water
within 12 hours of sowing; the 2 3 and 4  group ofnd, rd th

pots was treated with half the recommended (½R), the
recommended (R) and double the recommended (2R)
doses of the herbicide prometryn, respectively.

Growth measurements, flowering and fruiting
responses were carried out at three stages referred to as
stages A, B& C which correspond to 23, 44, 74 day
old plants, respectively.

Analysis of the Harvested Seeds:
1-Seed Protein Electrophoresis: The harvested seeds
were analysed to detect their contents of the main
metabolites. For the estimation of seed protein of



J. Appl. Sci. Res., C(): CC-CC, 2007

477

soybean as affected by prometryn herbicide application.
Continuous SDS- polyacrylamide gel electrophoresis
procedure was carried out  using 15% polyacrylamide[16]

gel. The molecular weight of the protein  banding
pattern was estimated . Protein profiles have been[18]

analysed using Pro-Gel Analyzer version 2.0. The
bands produced by each sample were counted and their
molecular weights were compared with those of
standard marker protein.

2- Determination of Oil: Oil content in the yielded
seeds was determined as described by the methods
mentioned in the A.O.C.S.  using petroleum ether (40-[2]

60°) in Soxhlet apparatus.

3- Determination of Fatty Acids by GLC: Yielded
soybean seeds oil were saponified according to the
method outlined by the A.O.A.C. . The liberated fatty[1]

acids were methylated using benzene: methanol:
concentrated sulphuric acid (10: 86: 40) and
methylation was carried out for one hour at 80- 90° .[29]

4- Determination of the Remaining Herbicide in
Seeds:
The Residues Were Determined by Using Gas
Liquid Chromatography: 15 g of powdered soybean
seeds were transferred  to  liter  wide- neck bottle and

2 410 g Na SO , 50 ml petroleum ether were added. The
bottles were shaked mechanically for 24 hours and
filtered. 30 ml of the filtrate were taken then
evaporated on rotary evaporator and an aliquot was
injected in Howlett Packard gas liquid chromatograph
(GLC model 5890) equipped with a flame ionization
detector and left coiled stainless steel column packed
with 10% DEGS (Di-ethyl glycol succinate) was used.
The GLC conditions used for isothermal analysis were
as follows.

a- Temperature b- Flow rates
Detector 300ºC Hydrogen 30ml/min
Injector 250ºC Nitrogen 30 ml/min
Oven 170ºC Air 330 ml/min

The  peak areas were measured using Hewlett
Packard 3392 Integrator.

The data were statistically analysed using L.S.D.
at 5% and 1% levels of probability according to SAS
Programme (1982).

RESULTS AND DISCUSSIONS

It  has been observed, in the present work that the
pre- emergence soil treatment application at half the
recommended (½R), the recommended (R) and double
the recommended (2R) doses induced phytotoxic
symptoms as chlorosis, but this effect appeared very
earlier and in more deleterious pattern by applying the

recommended (R) and double the recommended (2R)
doses of the herbicide. On the other hand the injurious
phytotoxic effects on soybean plants disappeared
gradually with the lapse of time after treatment and the
new emerged leaves exhibited no injury symptoms.
Afterwards, the plants continued its normal growth till
fruiting and harvesting.

It is clearly shown from our results, that soybean
crop is relatively resistant to the applied herbicide.
Moreover, the differential effects of the herbicide
which reflected as specific symptoms were influence by
plant species, doses, environmental conditions and time
after treatment, . In this respect, she stated that the[23]

differential effects of herbicides can be attributed to
their differential penetration through the roots, then
absorption to the shoots, their accumulation in the
leaves and may be also ascribed to the differential
degradation and detoxification within the differently
treated plants.

The resistance of soybean plants in the present
work to the applied herbicide may be attributed to one
or more of the following assumptions; retardation of
absorption and translocation rates; accumulation of the
applied herbicide in the seed coat of the planted seeds
rather than in the cotyledons; detoxification of the
herbicide included hydroxylation, oxidation, conjugation
with other metabolites; activation of certain enzymes
involved the transformation and/ or degradation of the
herbicide into non- toxic metabolites.

These predictions are supported by Graham and
Buchholtz  who reported that triazines are mainly root[13]

absorbed and xylem transported. The rate of root
absorption and translocation of the triazines is
proportional to the amount of water absorbed and / or
transpired. However, triazine herbicides may reduce the
transpiration rate and thus reduce their own absorption
and translocation. This has been reported for atrazine
which is believed to inhibit transpiration by inhibiting

2photosynthesis, thus causing an increase in the CO
content in the sub-stomatal cavity resulting in stomatal
closure. This inhibition of transpiration is believed to
reduce the absorption and xylem translocation of the
herbicide. Degradation by dealkylation, hydroxylation,
demethylation and/ or associated conjugation has been
reported for s- triazines. Geissbuhler et.al., . Fedtke[12] [9]

and Bugg  reported that metribuzin (a triazine[3]

herbicide) was more rapidly deaminated in the
metribuzin tolerant varieties of soybean. Stems of the
tolerant varieties of soybean also exhibited higher rates
of metabolic conversion leading to less metribuzin
arriving in the leaves.

Data obtained in the present work (Table 1)
indicated that soil treatment with prometryn herbicide
at half the recommended dose (½R) highly significantly
increased the growth rate of soybean at most stages of
growth and development.  In  this  connection,  Ebert
&  Dumford  [4]
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Table 1: Effect of soil treatment with prometryn at different doses on certain growth parameters of soybean (Glycine max L.) plants. Each
value is a mean of ten samples.

Shoot Number Circum-_ Number Leaf Fresh Dry root Number Number Fresh Dry
length of Inter- ference of Area weight of weight of length of lateral of bacterial weight of weight of

Stages Treatments (cm) nodes of stem (cm) leaves (cm²) shoot (g) shoot (g) (cm) roots nodules root (g) root (g)

A Control 31.9  4.8  0.74  3.8  114.5  2.41  0.46  25.8  80.3  10.9  0.32 0.052
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
½R  36.6**  5.1**  1.02**  4.0**  122.1**  2.57**  0.49**  29.6**  102.1**  12.4**  0.36**  0.061**
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
R  27.0**  4.6**  0.94**  3.5**  110.6**  2.38*  0.45**  18.2**  70.2**  12.6**  0.34**  0.066**
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2R  23.5**  4.4**  0.79**  3.3**  95.6**  2.03**  0.37**  15.7**  64.2**  7.3**  0.31**  0.049**

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. at 5%  0.71  0.04  0.02  0.04 1.38  0.03 0.006  0.80  2.06  0.30  0.002  0.0009
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. at 1%  1.02  0.05  0.02  0.06 1.98  0.04  0.009  1.15  2.96  0.44  0.003  0.0014
B Control  51.9  7.5  1.22  6.5  213.7  4.78  1.16  31.9  116.2  14.3  1.12  0.205

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
½R  75.1**  9.4**  1.33**  8.4**  275.4**  6.01**  1.46**  50.7**  124.4**  20.0**  1.22**  0.224**
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
R  44.9**  6.6**  1.29**  5.6** 166.9** 3.83**  0.85**  26.3**  107.4**  16.8**   1 . 0 1 * *
 0.185**
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2R  41.0**  5.9**  0.98**  4.9**  126.4**  3.03**  0.72**  23.2**  72.1**  12.2**  0.64**  0.117**

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. at 5%  1.89  0.19  0.02  0.19  7.93  0.16  0.04  1.53  2.85  0.42  0.03  0.005
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. at 1%  2.72  0.27  0.03  0.27  11.40  0.23  0.06  2.19  4.10  0.60  0.05  0.008
C Control  62.0  11.0  1.45  10.1  331.2  7.13  2.02  40.1  129.3  20.8  1.54  0.286

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
½R  85.2**  13.4**  1.80**  12.0**  393.4**  8.40**  2.17**  87.3**  142.8**  21.2**  1.68**  0.318**
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
R  52.9**  9.7**  2.00**  8.5** 277.8**  6.81**  1.93**  31.8**  113.6**  21.7**  1.48*  0.270**
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2R  48.7**  8.7**  1.01** 7.4**  242.6**  6.02**  1.71**  29.4**  89.4**  16.8**  0.91**  0.167**

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. at 5%  2.02  0.25  0.05 0.25  8.14  0.12  0.02  3.36  2.84  0.28  0.05  0.008
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
L.S.D. at 1%  2.90  0.36  0.08  0.36  11.71  0.18  0.03  4.83  4.08  0.40  0.07  0.012
Significant=*    Highly significant=**

reported  tha t certa in triazines a t sub -toxic
concentrations stimulate the growth of certain crops.
The increase in fresh weights of shoot and root of
soybean plants treated with half the recommended dose
(½R) of prometryn, was associated with a concomitant
increase in the dry weights.

However, it was reported that the triazines reduced
the transpiration rates particularly within the first few
days of triazine application, thus reducing their rate of
absorption and translocation . So one may suggest[27,13,7]

that part of the increase in the fresh weight of the
treated plants is a consequence of a decrease in the
amount of water lost by transpiration. Inhibition of
transpiration due to triazines was associated with a high

2 2CO concentration in the stomatal cavity. High CO
concentration in the stomatal cavity is probably caused
by an inhibition of photosynthesis by the triazines .[8]

Application of double the recommended dose (2R)
of prometryn herbicide, on the other hand, resulted in
mostly highly significant decreases in the shoot and
root lengths, fresh and dry weights of shoot and the
number of bacterial nodules particularly at the latest
stage of plant growth and development. Perez and 

Esperanza  studied the behaviour of prometryn at[21]

different doses; they found that the herbicide caused
damage of the growth and development of the potato
plants. Lower values of the growth parameters are due
to lower photosynthetic capacity which limits growth
and lowers relative root production.

The recommended application of prometryn
herbicide decreased root and shoot growth which
resulted in fewer pods per plant, lower pod dry weight
per plant and lower seed yield. The lower dry weight
of plants may be due to lower rates of photosynthesis
per unit leaf area or decreased leaf area and
photosynthetic productivity or lower number and weight
of nodules as compared to control plants .[28]

Although, the drastic reduction in the growth of
soybean plants in the present work was in part a
reflection of the reduction in the photosynthetic
efficiency and protein synthesis which resulted from the
accumulation of the toxic components of the herbicide.
On the contrary, the half recommended dose (½R) of
prometryn induced increase in the length, the number
of leaves and assimilating  area,  number  of branches
and consequently
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Table 2: Effect of soil treatment with prometryn on yield component of soybean plants at harvest. Each value is a mean of ten samples.

Treatments L.S.D. at
---------------------------------------------------------------------------------- ----------------------------

Characters control ½R R 2R 5% 1%

Number of legumes / plant 9 15.8** 12** 5.9** 0.523 0.752
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Number of seeds / legume 2.8 4** 2.6** 1.6** 0.121 0.175
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Number of  seeds / plant 36.3 47.1** 42** 19.5** 1.484 2.134
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fresh weight of seeds / legume 1.4 3.5** 2.08** 0.98** 0.136 0.196
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Dry weight of seeds / legume 0.27 0.87** 0.52** 0.21** 0.037 0.053
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weight of 100 seeds 22.91 24.32** 25.6** 14.47** 0.622 0.894
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fresh weight of seeds / plant 18.23 41.35** 33.8** 12.01** 2.378 3.42
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Dry weight of seeds / plant 3.7 10.60** 8.6** 2.73** 0.624 0.896

* = Significant    ** = Highly significant

the yield components. The increase in the number of

branches per plant could be attributed to the direct or

the indirect effect of the derivative products of

prometryn which  may have cytokinin like activity. In

this respect, El-Bahay  found that the increase in[6]

number of branches of Vicia faba plants due to

terbutryn application is attributed to the endogenous

cytokinins which can be involved in inducing the

breaking of bud dormancy and increasing the branches.

Concerning the yield components, it has been

observed in the present investigation that prometryn

herbicide at half the recommended (½R) and

recommended (R) doses provided highly significant

increases in all yield components expressed as number

of seeds per plant, fresh and dry weights of seeds per

legume and weight of 100 seeds at harvest stage as

compared with those of untreated plants (Table 2).

Such increases in yield components obtained upon

application of prometryn herbicide at half the

recommended (½R) and the recommended (R) doses

are predicted to the obvious increase in the root

development which resulted from the highly significant

increment in the fresh and dry weights of root

particularly at the fruiting stage, increases the rate of

absorption of inorganic nutrients leading to the

flourishing of the shoot system which would act as a

good source for the sinks (fruits) via furnishing the

hormones and assimilates which are known to be pre-

requisites for increasing crop productivity.

Moreover, one may suggest that application of the

suitable herbicide can account fully for the beneficial

effects of herbicide on the long term growth of crops.

Thus several herbicides at sub-lethal treatments were

reported to stimulate growth, yield and dry matter

accumulation in  crops . W hen double the[32]

recommended dose (2R) of the prometryn herbicide

was used the fruit set process was greatly affected. In

this connection, these general categories which limit 

fruit set were recognized, those due to limited
pollination, limited nutrients and the precocious
abscission of newly set fruits. Furthermore, these are
evidences for the role of seeds in fruit growth.
Abundant evidence indicates that seeds regulate many
aspects of fruit growth. Leopold and Kriedemann[17]

provided some evidence that the seeds stimulate fruit
growth by providing auxins. Confirming these results,
it was observed that the presence of auxins may be the
major deterrent to abscission of fruits and that when
the auxin content of the seeds become low, fruit drop
follows .[32]

In conclusion, the decreases in yield components
may be due to the precocious abscission of flowers and
/ or the low hormonal contents of fruits down that
required for better fruit set. The marked changes of the
growth and development of soybean plants as a result
of soil treatment with prometryn herbicide at three
different doses (½R, R, 2R) were associated with
obvious changes in the growth regulating substances of
the treated plants .[19]

It has been found in the present investigation that
the protein banding pattern of protein extracts of
soybean seed yield in response to prometryn treatments
showed the disappearance of certain bands, appearance
of new bands and/or increase or decrease in the
intensity of other protein bands. The extract of soybean
plant was characterized by the presence of 8 common
protein bands, their molecular weights are; 39.72,
33.67, 32.46, 31.26, 23.21, 20.50, 14.67 and 3.94 Kda.
On the other hand, there is one band specific for
prometryn herbicide treatment at molecular weight
73.43 kDa. Moreover, there is five bands specific for
the untreated plant at molecular weights 54.37, 44.16,
35.90, 26.14 and 13.11 kDa.

The total number of bands recorded within the
different treatments were found to be varied i.e. the
highest number (20 bands) was recorded in the
treatment  with  the  recommended  dose  (R),
decreased  to  a  total
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Plate 1: Electrophoretic protein patterns of harvested seeds of
soybean (Glycine max L.) untreated & treated with ½R,
R& 2R doses of prometryn using one dimensional SDS-
PAGE technique.
M: Marker   T1:½R
C: Control   T2: R

T3: 2R

Table 3: Comparative  analysis  of  molecular  weights  and
intensities  of  the different protein bands of the seed
yield of soybean plants treated with ½R, R and 2R doses
of prometryn using SDS-PAGE technique.

Mol.W 
No. KDa. Control ½R R 2R

1 76.66 1.1
2 73.43 1.39 1.58 1.39
3 71.17 2.44 1.96
4 65.03 1.72
5 63.73 1.74
6 61.8 2.04 1.98
7 58.57 1.76 1.83
8 54.37 1.1
9 52.43 1.75
10 46.94 2.01
11 45 2.61
12 44.16 3.29
13 43.44 2.38
14 39.72 2.14 2.35 4.47 4.26
15 37.68 1.94 1.94
16 35.9 1.74
17 35.33 2 2.58
18 34.47 3.39 1.25 2.43
19 33.67 2.32 3.87 3.58 3.2
20 32.46 3.21 3.14 2.97 3.22
21 31.26 3.5 2.99 2.45 3.54
22 30.6 3.09
23 26.14 7.23
24 25.33 9.1 13.1
25 24.51 2.82
26 23.75 2.01 2.82
27 23.21 3 4.76 2.97 4.06
28 20.5 4.44 5.19 5.2 5.94
29 19.49 2.25 2.89
30 18.62 2.73
31 16.09 4.01
32 15.87 3.72
33 14.67 15.14 4.34 4.26 4.69
34 13.11 3.86
35 11.81 3.98 4.15
36 3.94 4.29 4.1 4.29 3.79

Total No.of Bands 19 19 20 15

Table 4: Effect of soil treatment with prometryn at different doses
on the fatty acids composition and percentage of oil of
soybean  (Glycine max L.) seeds.

Treatments
--------------------------------------------------

Fatty Acids Control ½R R 2R
Lauric C12 3.426 1.366 1.757 21. 542
Myristic C14 3.799 0.969 0.976 1.924
Palmitic C16 20.391 20.81 19.497 15.768
Oleic C18:1 26.77 26.99 25.301 16.446
Linoleic C18:2 36.31 40.55 43.689 38.161
Linolenic C18:3 9.296 9.292 8.776 6.156
Total Saturated (%) 27.616 23.145 22.23 39.234
Total Unsaturated (%) 72.376 76.832 77.766 60.763
Unsaturated/ Saturated 2.62 3.32 3.498 1.548
% of oil 14.4 15.2 14.8 12.6

number of 19 bands scored in the untreated and treated
seeds by half the recommended dose (½R) and the
lowest number of bands (15 bands) was recorded at
double the recommended dose (2R).

In addition, the intensities of bands of molecular
weights 39.72, 33.67, 23.21 and 20.50 Kda were
markedly increased in response to prometryn treatments
compared to the control value. This over expression of
proteins may be involved in plant protection against
herbicide treatment (See Table 3 & Plate 1).

The  above  results   are   in   accordance   with
Salam et. al.  and Hussein and Salam  who[24] [15]

concluded that  the  increase  in  band  intensity
could  be  due  to the  increase  in  the
transcriptional event, since each band in the protein
banding pattern of an organism reflects a separate
transcriptional event. Furthermore, electrophoretic
analysis of protein provides information concerning the
structural genes and their expression.

In addition, herbicide treatment caused the
disappearance of protein bands of molecular weights
54.37, 35.9, 26.14 and 13.11kDa. The disappearance of
these bands could be attributed to its incorporation into
new  band  with a higher molecular weight protein.
Similar results were observed  by applying metribuzin[8]

herbicide on Vicia faba plant.
The percentage of fatty acids composition of

soybean seeds revealed that the treatment with the
different doses of prometryn herbicide had considerable
effect on the fatty acids of the oil extracted from the
seeds of soybean plants. The different doses of
prometryn herbicide caused variable changes in fatty
acids contents, the total saturated fatty acids of soybean
were decreased especially at the double recommended
dose (2R) used of prometryn. The amount of
unsaturated fatty acids was decreased gradually from
72.376% to 60.763% (See Table 4& Fig. 1). In this
respect, Gabr and Shakeeb  demonstrated that pre-[11]

emergence application of metribuzin (a triazine
herbicide) at half (½R) and recommended (R) doses to
soybean stimulated lipid metabolism and seed oil.
Increasing the dose of herbicide induced decreases in
these contents.
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Fig. 1: The Scaning profile of the fatty acids of the seeds of soybean (Glycine max L.) In response to their
treatments with the different doses of prometryn herbicide.
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Fig. 2: The residual amount of prometryn detected in the harvested seeds of treated soybean plants grown in field.

Concerning  the  residual   herbicide   detected 
in the  harvested  seeds  of  soybean,  it  has been
found that no remaining residues were detected in the
harvested seeds; this led to the conclusion that soybean
plants can recover and avoid the side toxic effects of
prometryn herbicide so improving  the  nutritional

value  of  the  seed yield (Table 5& Fig. 2). In this
respect, the degradation of herbicides by plants is an
important mechanism of detoxification generally
minimizing  the  possibility  of  transmission  of  the
compound through food chains and acting as an
important basis for selective toxicity .[10]
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Table 5: The residual amounts of prometryn herbicide in the
harvested seeds of treated soybean plants:

Treatment Residual amounts

½R No detectable amount*
R No detectable amount*
2R No detectable amount*

Where: Detectable limit is > 0.1 ppm in GLC chromatograph.

In Conclusion, the flourishing effects of sub-lethal

dose of prometryn on soybean plants seemed very

likely to show that this plant can tolerate the toxic

effects of prometryn at the half recommended dose.

This result may be attributed to its low rate of

translocation via plant roots and/ or to a high rate of

metabolism of the herbicide by soybean plants. In this

respect, Tim  reported that differences in uptake,[31]

distribution and metabolism of herbicides appear to

account for the various sensitivity that exist between

species in response to soil treatment with the triazine

herbicides.

Detoxification    of    triazines    may    also

take place  through  the  production  of  peptide

conjugates. The production of peptide conjugates of the

triazine herbicides may be related to resistance of

certain plants to these compounds .[26,30]

The  previously   mentioned   mechanisms 

involved in  the  detoxification   and   degradation  of

herbicides minimize their participation in the

environmental pollution. 
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