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ABSTRACT  
The residual effect of bentazone (Basagran 48% WP) alone and in 

mixture with nitrogen , phosphor and potassium as fertilizers in Maize plants  
(Zea mays L. ) and its soil under environmental condition of Egypt was 
studied . The tested herbicide was sprayed at recommended dose of 1.5 L/ 
Fed on Maize plants . QuEChERA (catchers) method was used for extraction 
and clean – up of the samples . The treated Maize plants and soil were 
randomly sampled after 1,3,7,11,15 and 20 days after herbicide and mixture 
application . Samples were extracted , clean up and analyzed using Gas 
chromatography . The recovery percentages were 75 % and 90 % in soils and 
leaves , respectively . 

The results revealed that the residues concentrations were 7.5 , 2.54 . 
0.33 , 3.47 ; 4.62 , 4.13 , 4.73 and 4.40 mg / kg in leaves of Maize plants and 
soil after 24h. in Basagran, Basagran + N, Basagran + P and Basagran+ K 
,respectively . The herbicide residues on leaves of Maize plants were 5.21 to 
2.04 ; 1.33 to 0.69 ; 0.33 to 0.04 and  3.37 mg / kg to ND from 3 days to 20 
days in  Basagran, Basagran + N, Basagran + P and Basagran+ K 
,respectively. The corresponding residues on soil were 3.67 to ND; 4.13 to ND 
; 4.73 to ND and 4.40 to ND mg / kg from 3 days to 20 days in  Basagran, 
Basagran + N, Basagran + P and Basagran+ K ,respectively  

The corresponding half - life values were  10.8 , 13.1 , 6,9 and 2.66 
days in Basagran, Basagran + N, Basagran + P and Basagran+ K 
,respectively in leaves of Maize plants and 3.5, 3.4 , 3.0 , 2,5 days in soil 
samples. The residues on Maize plants were below the maximum residual  
level (MRL) value reported by the European Food Safety Authority (EFSA , 
2013) of the herbicide and it was 0.2 mg/Kg.    
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INTRODUCTION 
Pesticides are widely used in various combinations and or 

different stages of cultivation and during post – harvest to protect crops 
against pests , (EL – Zaher  et al. , 2011). Herbicides are used 
extensively in all farming systems. Herbicides, when applied to the 
field do not only control targeted weeds but also leave unwanted 
residues in plants and soil (Haney et al. ,2000 ; Derksen et al. ,2002). 
Herbicides have bad efficacy and have also poses mecum adverse 
effects on crops, ecology and the environment (Faheed and Abd- 
ELFattah, 2007)  . On the other hand , the presence of residues in food 
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was critical elements of overall population health and pesticides 
residues in food is  of great importance in the evaluation of food 
quality( Gota et al. , 2003)  .  

Soil plays an important role in agro – ecosystem and the 
environment but information for analysis of herbicides residues in soil 
can be very difficult to come by. Contamination of soil and agriculture 
product by herbicides is an increasing environmental concern 
(Quyang et al., 2011). High performance liquid chromatography 
(HPLC) is commonly methods used to determine pesticides residues 
(Wahyu et al. , 2010).    

Basagran belongs to the group of benzothiadiazole compounds 
which are used as herbicides .It is non – systemic selective contact 
herbicide used to control broad leaf weeds adsorbed mainly by the 
foliage with very little translocation but also adsorbed by the roots , 
with translocation acropetally in the xylem. The mode of action of 
Basagran is linked to the inhibition of the photosynthetic transport in 
the chloroplasts (photo system 2) which also causes growth inhibition 
(EFSA, 2011). Therefore this study aimed to determine the residues 
and dissipation rate of the herbicide Basagran on Maize leaves and 
soil at different intervals after application under field condition . Half life 
values in Maize plants and soil were determined .  
 

MATERIALS AND METHODS 
1 . Field experiment  
This experiment was carried out at Zagazig district farms , Sharkia  
governorate during 2016 of Maize plants and soil  . The mature plants 
were sprayed once with Basagran 48 % AS using the recommended 
field  rate (1.5 L /Fed) to protect the plants from broad leaf weeds 
according to the Pest control Program of the Ministry of Agriculture 
(2014) and added nitrogen , phosphour and potassium as  fertilizers  
with the aim to detect Basagran residues. 
 

2 . Sampling preparation for residue analysis   
Leaves samples of maize plants and soil were collected at random 
from treated and untreated plants after 1 , 3 , 7, 11 , 15 and 20 days 
post- treatment. Random samples were collected from three plots of 
each treatment for each plant and soil. During the first date of spray 
Basagran residues were determined chromatographically. The 
representative sample was cut into small pieces using knife and 
subjected to extraction and clean - up procedures for plants and 
digested for soil.  
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 3 .  Extraction and clean-up procedures. 
3 .1.  Extraction  
Basagran residues were extracted from leaves of Maize plants and soil 
according to the method of QUECHERS (Lehotay et al., 2007; 
Raczkowski et al., 2011) . Weight of 10 g  of the blended sample and 
were transferred to 50 ml polypropylene centrifuge tube and add 10 ml 
acetonitrile with 1% acetic acid . the sample was Shaken vigorously for 
1 min and vortexed for 15 sec. Then add extract include : 6 g 
magnesium sulphate and  1.5 g anhydrous sodium acetate  , 1 g Na3 
citrate dehydrate . Shake each tube directly after the salt addition 
shortly . Shake vigorously for 1 min and centrifuge for 5 min at 4000 U/ 
min. 
 
3. 2. Dispersive SPE clean - up processers  
Transfer 1 ml aliquot of supernatant to a dispersive clean – up tube 
containing MgSO4 , C18 , PSA and GCB . Shake for 30 second and 
centrifuge for 5 min at 4000 U/min.    
 
4 . Determination of  herbicide residues . 

Residue determination of Basagran was carried out at 
pesticides center laboratory , Dokki , Giza with Gas chromatography. 
The chromatography was  (Hewlett Packard GC model 6890 equipped 
with  an Ni63 – electron capture detector. GC conditions : DB- 17 (J"W 
Scientific ) capillary column   (30 m length * 0.32 mm internal diameter 
(i.d) * 0.25 u film thickness ) ,carrier gas : N2 at a flow rate of 4 ml/ 
min. Injector and detector temperature were 300 and 320o C. 
respectively . The initial column temperature was 160 C for 2 min, 
raised at 5 C / min. and then held at 200 C for 2 min. The retention 
time of Basagran was about 6.673 min. Residues were estimated by 
comparison of peak area of standards with that of the unknown or 
spiked samples run under identical conditions. 

 
5. Recovery test 

Basagran was added to untreated control samples at three 
levels (0.05 , 0.1 and 1.0 mg / kg) .  For method validation, control and 
fortified samples were analyzed under the same conditions. The 
average recoveries ranged from 75 % and 90 % in soils and leaves, 
respectively. 

 
Kinetic study  

The rate of degradation and half – life time were calculated 
according to (Ashour , 1976 ; Gomaa et al. ,1979) . The relationship 
between the logarithm of concentration of Basagran residues and time 
intervals were plotted . A straight line was fitted using excel trend line 
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with intercept equal to logarithm of initial concentration and the slope 
of the line was calculated. Rate of degradation (K) = 2.303 *slope  
The half – life time calculated from the following equation : 
T 0.5 = 0.693 / K  
 

RESULTS AND DISCUSSSION  
1 - Residues of Basagran and its mixture with ferti lizers in Maize 

plant: 
Maize plants were sprayed once with Basagran at a concentration 

of 1.5 L. per feddan and mixture with nitrogen, phosphor and 
potassium as fertilizers . Sample of plants were collected at random 
from treated   plots after  1 , 3 , 7 , 11 , 15 , and 20 days of application . 
The residues of the applied herbicide were determined chemically by 
Gas chromatography apparatus after different intervals of application . 
The residue figures and dissipation percentages are presented in 
Table 1 and figures 1,2,3,4 . 
Data show that the initial deposit ( 24h. after application ) of Basagran , 
Basagran +N , Basagran + P and Basagran  + K in Maize plants were 
7.5 , 2,54 , 0.33 and 3.37 ppm. , respectively . This amounts were 
decreased to 5.21 , 4.11 , 2.94 , 2.70 , 2.04 ; 1.33 , 1.21 , 1.08 , 1.00 , 
0.69 ; 0.190 , 0.157 , 0.086 , 0.080 , 0.040 ; 1.65 , 1.39 , 1.13 , 0.04 
and ND ppm  after 1 , 3 , 7 , 11 , 15 , and 20 days of spraying in 
Basagran , Basagran +N , Basagran + P and Basagran  + K, 
respectively. Reductions in Basagran initial deposit reached 30.53 to 
72.8 ; 47.63 to 72.83 ; 42.2 to 87.8 and 51.0 to 100 % after 1 , 3 , 7 , 
11 , 15 , and 20 days of application in  Basagran +N , Basagran + P 
and Basagran  + K , respectively. Data presented in Table (1) and 
figures from 1 to 4 show that the residue half – life (T1/2) values  were  
10.8 , 13.1 , 6,9 and 2.66 days in Basagran, Basagran + N, Basagran 
+ P and Basagran+ K ,respectively in leaves Maize plants , 
respectively, as determined by Gas chromatography . Maximum 
residue limits (MRL) of the herbicide Basagran was 0.2 mg/Kg (EFPA 
2013). 

Data indicate that addition phosphor and potassium as fertilizers 
for the herbicide  reduced the amounts of residues in plants ,while 
adding nitrogen increase amounts of residues , so it was necessary to 
add phosphor and potassium as fertilizers to herbicide during 
treatment .Such reduction may be due to rapidly metabolism of 
Basagran to derivatives of anthranlic acid , the principal metabolites 
being the 6 – hydroxyl bentazone and 8 - hydroxyl bentazone 
expressed as bentazone . Metabolism studies showed that 8 - hydroxyl 
bentazone is not found in most crops and might be disregarded from 
this residue definition which are conjugated to sugars forming 
glycosides . (EFSA. ,2013  ; Pesticides Manual V5 2010).  
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Table 1. Residues (in ppm) of Basagran in Maize plants  

Bazagran +postasium  Bazagran +phosphour  Bazagran +nitrogen  Bazagran  Days 
after 

treatme
nt 

% 
Dissipatio

n* 

Residu
es 

% 
Dissipatio

n* 

Residu
es 

% 
Dissipati

on* 

Residu
es 

% 
Dissipation

* 

Residues  

 ---------  3.37 ------------ 0.33  ------------ 2.54 ----------- 7.5  1 
51.00 1.65 52.4 0.190 47.63 1.33 30.53 5.21 3  
58.80 1.39 42.2 0.157 52.36  1.21 45.20 4.11 7 
66.40 1.13 73.9 0.086 57.48  1.08 60.80 2.94 11 
98.80 0.04 75.75 0.080 60.62 1.00 64.00 2.70 15 

100  ND 87.8  0.040  72.83 0.69  72.80 2.04  20  

* Based on the actual remainder of the residues 
 
 

 
Fig 1. Regression lines of logarithm Basagran residues concentration versus 

days after application on Maize plants 
 

These results are in harmony with results obtained by (Shobha 
Sondhia , 2014 ; xiaoxia Feng et al. , 2016 ; Howar d Deer , 1999 ). 

2 -  Residues of Basagran and its mixture in Maize soil  . 
Sample of soil  were collected at random from treated   plots after  

1 , 3 , 7 , 11 , 15 , and 20 days of application . The residues of the 
applied herbicide were determined chemically by Gas chromatography  
apparatus after different intervals of application . The residue figures 
and dissipation percentages are presented in Table 2. and figures 5 to 
8 . 

Data show that the initial deposit ( 24h. after application ) of 
Basagran , Basagran +N , Basagran + P and Basagran  + K in Maize 
soil  were 4.62 , 4.13 , 4.73 and 4.40 ppm. This amounts were 
decreased to 3.67 , 2.11 , 0.7 1 , 0.31 , ND ; 2.43 , 2.44 , 0.55 , 0.24 , 
ND ; 3.33 , 2.07 , 0.49 , 0.21 , ND ; 3.00 1.99 , 0.32 , 0.11 and ND ppm  
after 1 , 3 , 7 , 11 , 15 , and 20 days of spraying in Basagran , 
Basagran +N , Basagran + P and Basagran  + K, respectively. 
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Reductions in Basagran initial deposit reached 20.56 to 100 ; 41.16 to 
100 ; 29.59 to 100 and 31.81 to 100 % after 1 , 3 , 7 , 11 , 15 , and 20 
days of application in  Basagran +N , Basagran + P and Basagran  + K 
, respectively. Data presented in Table (2) and figures 5 to 8, the 
calculated half – values (RL50) of Basagran , Basagran +N , Basagran 
+ P and Basagran  + K were 3.5, 3.4 , 3.0 , 2,5 days, respectively . 
 

 
Fig 2. Regression lines of logarithm Basagran +N residues concentrations 

versus days after application on Maize plants  
 
 

 
 

Fig 3. Regression lines of logarithm Basagran + P residues concentrations 
versus days after application on Maize plants  
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Fig 4. Regression lines of logarithm Basagran + K r esidues 

concentrations versus days after application on Mai ze 
plants  

 
Table 2. Residues (in ppm) of Basagran in Maize soil 

Bazagran +postasium  Bazagran +phosphour  Bazagran +nitrogen  Bazagran  Days 
after 

treatment  
% 

Dissipation* 
Residues  % 

Dissipation* 
Residues  % 

Dissipation* 
Residues  % 

Dissipation* 
Residues  

 ---------  4.40 ------------ 4.73 ------------ 4.13 -----------  4.62 1  
31.81 3.00 29.59 3.33 41.16 2.43 20.56 3.67 3 
54.77 1.99 56.23 2,07 40.92  2.44 54.32 2.11 7 
92.72 0.32 89.64 0.49 87.89 0.50 84.63 0.71 11 

97.5 0.11 95.56 0.21 44.18 0.24 93.29 0.31 15 
100  ND 100 ND  100 ND  100  ND  20  

• Based on the actual remainder of the residues 
 
 

 
 
Fig 5: Regression lines of logarithm Basagran resid ues 

concentration versus days after application on soil  
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Fig 6. Regression lines of logarithm Basagran + N r esidues 

concentrations versus days after application on soi l 
 

 
 
Fig 7. Regression lines of logarithm Basagran + P r esidues 

concentrations versus days after application on soi l 
 

 
 
Fig 8. Regression lines of logarithm Basagran + K r esidues 

concentrations versus days after application on soi l 
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Herbicide residues in crop produce above the safe level can cause 
health hazards to men and animals. Fate of herbicide in soil depends 
on number of processes such as volatilization, leaching, runoff and 
degradation by microbes, chemical processes and 
photodecomposition.  
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 ��د�ر ������ت ���د ا�����ش ��ز�ران �� 
��ت ا�ذره وا��ر��
 

 ر��ب ��داروس ���د ا���د ���م
 

�م و ��� ا�
��ت  -  �����$� ا�ز �ز�ق –"!�� ا�زرا  
    

���رده و��د ��ط� ������د % )  ��48ز�ران ( ��د ا�����زون �م درا�� ��
�ر ������ت � 
�ور��  �� ��ا���رو���$ وا��و��ور وا��و����وم ��� ���ت ا�ذره وا��ر�� �"ت ا�ظروف ا������ 

ا���د�ت . �دان / ��ر  �1,5م رش ا����د ا�����ر ����ر��ت ا��و&$ ��� وھ� . �&ر ا�%ر��� 
��رات �وم ،  طر��� ,��+رز �*���*ص و����� ��وم  20 ، 15،  11، 7، 3ا�%���ت ا����وذه ��

�م �"��ل ا�%���ت �وا�ط� ا�/�ز ,ر�و��را�$ و,��ت . �ن رش ا����د ���رده و��ط� �. ا����د 
 .���ر�� وا2وراق ��� ا��ر��ب %  90, %  �75��� ا2��ر��ع 

،  4,13،  4,62، 3,47، 0,33،  2,54،  7,5ر,�زات ا�������ت ,��ت ��د او6"ت ا�����5 ان �
� اوراق ا�ذره وا��ر�� �%د / �����رام  4,40،  4,73�����  �����د ���رده و���وط�  24,��و�رام 

ا�$ �7ر  4,73ا�$ �7ر �%�و�� ، �����3,67 ,��ت ا�����5 ������� ���ر�� . ���%��&ر ا����د�� 
�وم �����د ���رده  20ا��م "�$  3,��و�رام �ن ��ره / �7ر �%�و�� ����رام  ا�$ �4,40%�و�� ، 

 و�"�وط� ���%��&ر ا����د�� 
� اوراق ���ت ا�ذره �,ل �ن ا����د و�����ط�  2,6،  6,9، 13,1 10,8��ره �&ف ا�%�ر ��وم 

ط��� ������  وا��دود ا����وح ���. �وم �%���ت ا��ر��  2,5، 3،  4,3،  ���5���د ����� ,��ت 
  ,��و�رام/ �����رام �������0,2ت ��ز�ران ����ت ا�ذره ھو   ا2ور��� ���*�� وا72ذ��

 


