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USING TH IN-LAYER CHROMATOGRAPHY 

S. R. Sharma, R.  P. Singh", S. K. Saxena**, and 
S. R. Ahmed 

Chemical Laboratory 
Faculty of Engineering and Technology 

Aligarh Muslim University 
Aligarh 202001, India 

ABSTRACT 

The inf luence of pH, l eacha te s  of a l k a l i n e  and s a l i n e  
salts, inorganic f e r t i l i z e r s  and s u r f a c t a n t s  on t h e  mobi- 
l i t y  of  f i v e  carbamoyl group containing p e s t i c i d e s ,  v i e .  
a ld i ca rb ,  b a v i s t i n ,  carbofuran, dimecron and oxamyl has 
been studied uslng soil t h i n  l a y e r  chromatographia tech- 
nique. The v a r i a t i o n  in t h e  movement of p e s t i c i d e s  under 
d i f f e r e n t  solvent amendment s expressed i n  terms of Rf, RB 
and RM values  and explained on t h e  b a s i s  of adsorpt ion and 
l e a c h a b i l i t y .  

** So11 Chemist; Professor ,  Department of Botany, Aligarh 
Muslim Univereity,  Aligarh - 202 001 (INDIA) 

* 

Author f o r  correbpondence. +* 

Copyright 0 1985 by Marcel Dekker, Inc. 

1327 

0148-39 19/85/0807-1327%3.S0/0 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1328 SHARMA ET AL. 

IN TRODUCT ION 

The importance o f  pes t ic ides  i n  cont ro l l ing  plant  

dieeaeee f o r  U g h  a g r i c u l t u r a l  production hardly need t o  

be emphasized. When applied t o  s o i l  t h e i r  mobili ty plays 

a v i t a l  r o l e  i n  t h e i r  eff icacy against  the t a r g e t  orga- 

nisms i n  addition t o  po l lu t ing  the  environment. The 

subject of pest ic ide movement In a o i l  has been n ice ly  

reviewed by Bailey and White ( 1 )  and Upchurch (2 ) .  

McCarty and King (3)  and Inch e t  al. ( 4 )  have studied 

t h e  movement of some of t h e  organophoaphorue i n s e c t i -  

c ides  in s o i l  columns. 

(6,7,8) used TLC method involving the  use of  radio- 

ac t ive  peet ic ide B followed by measurement of  mobili ty 

wi th  radio-active scanning for evaluation of pes t ic ide  

mobili ty in s o i l s .  Singh e t  al.  (9,10,11),  however, 

used t h i s  technique for determining t h e  movement of 

c e r t a i n  nematicides i n  e o i l e  with simple chemical 

detectors .  Deepite t h i s  t h e r e  are severa l  peet ic idee 

spec ia l ly  carbamoyl group containing p e s t i c i d e s  f o r  

which the  movement has  not been studied more p a r t i c u l a r l y  

in Indian s o i l s ,  

Hel l ing and Turner (5), Hell ing 

Hence, t h e  present invee t iga t ion  has  been designed 

t o  study the e f fec t  o f  d i f f e r e n t  ealt and f e r t i l i z e r  

leachatee (which are general ly  found i n  s o i l  and used for 

crop improvement) on t h e  movement of  a ld lcarb ,  b a v i s t i a ,  

carbofuran, dimecron and oxamyl, 
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The s o i l 6  ueed In  theee etudlee were surface eamplee 

of a i l t  loam and eandy loam e o l l s  of Allgarh d i e t r l c t .  

The physico-chemical p rope r t i ee  of s o i l 8  were determined 

by et-dard technlquee and a r e  eummarized I n  Table I. 

The e o i l  ueed was ground in a hammer m i l l  f i t t e d  

wi th  a 100 mesh seive t o  ob ta in  eamplee with a small and 

nearly homogeneoue pa r t  l c l e  alee.  The p l a t  ee were 

coated with water s l u r r y  of t h e  s o i l  (0.5 mm thickneee) 

by uelng a commercial TLC epreader. The p l a t e e  were 

then a i r  d r i ed .  Two l i n e 8  at 3 and 13 m e  above t h e  

baae were ecribed 80 t h a t  t h e  etandard development d i e -  

tance of 10 cm w a s  ueed I n  a l l  the p l a t e s .  Aldicarb 

( 2-methyl-2-( metbylthio) proplonaldehyde 0-( metbylcarbo- 

moyl) oxlme); bav ie t in  (methyl 2-benzamidazole-carbamate) ; 

carbofuran (2,3-dlhydro-2,2-dimethyl-7-b~nzofuranyl methyl 

carbamate) ; dlmecron (0,O-dimethyl 0-( 2-chloro-2-diethyl- 

carbamoyl-1 -methylvinyl) phoephate and oxamyl (methyl N '  - 
N 1  -dimethyldl (methyl carbamoyl) oxyl-  t h l o  oxamimidate) 

were applied t o  the  s o i l  a8 a spot 3 cm from the bottom 

of t he  p l a t e6  ueing lambda p i p e t t e .  A e t r i p  of paper 

towel, about 2 cm wide moietened with d i s t i l l e d  water wae 

wrapped around t h e  bottom of the  p l a t e s .  The loaded 

p l a t e 8  were then developed by aecendlng chromatography In 

a g l a s s  tank. The development wae done f o r  3 hre.  f o r  

s i l t  loam e o i l  and 1 h r  f o r  eandy loam e o i l .  

CaS04, 14gS04, Na2SO4, NapC03, N e H C 0 3 ,  K C 1 ,  sH4NO3 

and Natt03  of  0.01 M, 0.05 M concentrat ion were used as 
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SALT LEACHATES 1331 

developere t o  study the e f f e c t  of d i f f e r e n t  salt6 on 

mobili t y  . 
For etudying the  e f f e c t  of pH on t h e  developere the  

d i s t i l l e d  water wi th  o r i g i n a l  pH (pH 7) and pEI adjusted 

t o  4 and 10 with 0,11J HC1 and 0 . l I  NaOH wae ueed. 

The e f f e c t  of c a t i o n i c ,  anionic and non-ionic sur- 

f a c t a n t e  wae studied by ueing the so lu t ion  of c e t y l  tri- 

methyl ammonium bromide, sodium dodecyl sulphate and 

manoxol 'OT' of  0.5% and 1.0% concentration were ueed a8 

leachatee.  

The developed p l a t e s  were a i r  d r i e d  at room tempera- 

ture .  Aldicarb,  bav ie t in ,  carbofuran and oxamyl were 

detected by spraying the p l a t e s  with 5% methanolic KOH 

followed by 0.1% p-nitrobenzenediazonium t e t r a f luo robora t e  

while dimecron wae detected w i t h  0.5$ b r i l l i a n t  green in 

acetone. Violet  coloured spo t s  developed f o r  a ldicarb,  

bav ie t in  and carbofures while oxamyl w a s  detected as an 

orange epot. For t h e  dimecron pale  yellow epot wae 

obtained on da rk  green background. 

The movement of p e s t i c i d e s  was expreeeed in term6 of 

Rf ( 1 2 ) ,  % (13) and RM ( 1 4 )  value6 ae 

' (' - RL) where RT and RL denote t h e  ta i l ing and R f = E  * 
l a t e r  a1 f r o n t  s r e  spec t ive l y  : 

Dietance moved by bottom of epot 
Distance t r a v e l l e d  by developer % = 
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RESULTS AND DISCUSSION 

SHARMA ET AL. 

Resul ts  on the  spote of  var ious pee t i c ides ,  l nd lca t -  

ing t a l l i n g s  and l a t e r a l  movements developed on soil TLC 

p l a t e s  with d i s t i l l e d  water (adjusted t o  pH 4 , 7 and 10) 

as developer and d i f f e r e n t  aal ine and a l k a l i n e  salts ,  

f e r t i l i z e r e  and su r fac t an t  so lu t ions  used as l eacha te s  

and shorn in Tables 1 1 - V I .  By and l a r g e ,  t h e  movement of 

a l l  t he  p e s t i c i d e s  was g r e a t e r  in sandy loam soil than 

s i l t  loam s o i l  when d i s t i l l e d  water was used a6 developer, 

probably the  l a t e r  being r i c h  i n  organic  mat ter  and clay 

content than the  former. 

t he  highest movement of dimecron was observed in silt 

loam s o i l  while t ha t  of a ld i ca rb  I n  sandy loam soil. 

Highest % values  of oxamyl i s  i n d i c a t i v e  of t h e  f a c t  that  

i ts movement was l e a s t  in both the e o l l e .  On t he  b a s i s  of 

% valuee the movement of p e s t i c i d e s  followe the order  

dimecron > a ld i ca rb  > b a v i s t l n  7 carbofuran > oxamyl in 

si l t  loam soil and a ld i ca rb  > carbofuran > dimecron 7 
baviet in  > oxamyl In  sandy loam soil. 

Based on R p ,  RB and E#,, value8 

R e m l t s  on t he  e f f e c t  of pH of t h e  developers on 

the movement of the p e s t i c i d e s  a r e  glven in Table 111, 

The Rf and RB values  f o r  a ld i ca rb  increased while t h e  

RM values decreased at  extreme range8 of pH (pH 4 and 

pH 10) in si l t  loam s o i l .  A reverse  t rend waa observed 

in sandy loam s o i l .  However, the movement of bav la t in  

remained unaffected at  pH 10 while at  pH 4 the % values  

decreased in both the soils. On the  o t h e r  hand, t he  
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SALT LEACHATES 1333 

Table 11. Movement of dif ferent  pes t i c ides  In  s o i l s  

ueing d i e t i l l e d  water as developer (move- 

ment expressed as Rf, % and %) 

Rf % %I Pes t i c ides  So l l e  

Aldicarb A 

B 

Bavi st i n  A 

B 

Carbo f uran A 

B 

D b e  cron A 

B 

0 xamyl A 

B 

0.76 

0.87 

0.70 

0.75 

0.70 

0.87 

0.81 

0.84 

0.66 

0.69 

0.66 

0.84 

0.57 

0.64 

0.55 

0.78 

0.72 

0.75 

0.50 

0.52 

-0.50 

-0.83 

-0.37 

-0.48 

-0.37 

-0.83 

-0.63 

-0.72 

-0.29 

-0.35 

A = S i l t  loam s o i l ;  B = Sandy loam s o i l .  
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SALT LEACHATES 1335 

Table I V .  Variation in  Rf, RB and % value8 with varia- 
tion i n  the concentration of different ealte  
i n  the mobile phase (movement expreseed a8 
Rfv  % and %) 

Peeticidea so i l8  0.011 0.0% 

Rf RB %l Rf % % 

Ald i carb 

Bavi et i n  

Carbofuran 

Dime cron 

Oxamyl 

B l d  i c arb 

Bavi et i n  

C arbo furan 

Dimecron 

Oxamyl 

(a) Calcium sulphate 

A 0.82 0.73 
B 0.88 0.84 

A 0.72 0.58 
B 0.80 0.71 

A 0.77 0.65 
B 0.81 0.72 

A 0.83 0.70 
B 0.91 0.82 

A 0.71 0.69 
B 0.70 0.54 

-0.64 
-0 87 

-0.41 
-0.60 

-0.52 
-0.63 

-0.69 
-1 .oo 
-0.39 
-0.37 

0.84 0.78 
0.94 0.88 

0.79 0.69 
0.82 0.73 

0.74 0.68 
0.83 0.70 

0.85 0.73 
0.92 0.84 

0.75 0.70 
0.61 0.42 

( b) Magnesium sulphat e 

A 0.89 0.84 -0.91 0.87 0.75 
B 0.83 0.74 -0.69 0.85 0.77 

A 0.80 0.70 -0.60 0.74 0.61 
B 0.75 0.64 -0.48 0.76 0.65 

A 0.85 0.74 -0.75 0.76 0.63 
B 0.76 0.67 -0.50 0.78 0.68 

A 0.75 0.56 -0.48 0.86 0.76 
B 0.67 0.48 -0.31 0.76 0.63 

A 0.69 0.55 -0.34 0.73 0.62 
B 0.72 0.60 -0.41 0.56 0.39 

continued 

-0.72 
-1 .I9 

-0.58 
-0.66 

-0.45 
-0 69 

-0.75 
-1.06 

-0.48 
-0.19 

-0.83 
-0.75 

-0.45 
-0.50 

-0.50 
-0.55 

-0.79 
-0.50 

-0.43 
-0.10 ... 
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1336 SHARMA ET AL. 

Table I V .  continued . . . 
Peat ic idea S o i l s  0.01M 0.05M 

R f R g  BM R f %  %I 

A Id i c arb 

B avi  st In 

Carbofuran 

Dime c r on 

Oxamyl 

A l d i  c a rb  

Baviat In 

Carbo f uran 

Dimecron 

Oxemyl 

A 
B 

A 
B 

A 
B 

A 
B 
A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

( c )  Sodium carbonate 

0.87 
0.91 

0.82 
0.82 

0.65 
0.85 

0.92 
0.70 

0.70 
0.77 

0.78 
0.85 

0.72 
0.72 

0.50 
0.74 

0.83 
0.50 

0.60 
0.67 

-0.83 
-1 .oo 
-0.66 
-0.66 

-0.27 
-0.75 

-1 -06 
-0.37 

-0.37 
-0.52 

(d )  Sodium bicarbonate 

0.84 
0.90 

0.80 
0.80 

0.71 
0.87 

0.91 
0.93 

0.70 
0.75 

0.77 
0.80 

0.70 
0.70 

0.59 
0.73 
0.82 
0.85 

0.57 
0.65 

-0.72 
-0.95 

-0.60 
-0.60 

-0.39 
-0.83 

-1 .oo 
-1.12 

-0.37 
-0.48 

0.91 
0.82 

0.86 
0.72 

0.81 
0.82 

0.89 
0.86 

0.69 
0.82 

0.88 
0.83 

0.80 
0.78 

0.79 
0.79 

0.88 
0.88 

0.72 
0.72 

0.83 
0.72 

0.80 
0.52 

0.70 
0.74 

0.80 
0.76 

0.52 
0.75 

0.79 
0.75 

0.68 
0.68 

0.67 
0.67 

0.76 
0.76 

0.57 
0.57 

-1 .oo 
-0.66 

-0.77 
-0.41 

-0.63 
-0.66 

-0.91 
-0.79 

-0.34 
-0.66 

-0.87 
-0.69 

-0.60 
-0.55 

-0.58 
-0.58 

-0.87 
-0.87 

-0.41 
-0.41 

continued . . . 
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Table I V .  cont inued . . . 
P e s t i c i d e s  Soils 0.01M 0.0% 

Rf RB 'M Rf % %l 

Ald ic ar b 

B av i e t  i n  

Carbofuran 

D i m e  c ron 

Oxamyl 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

( 0 )  Sodium sulphate 

0.80 0.71 -0.60 

0.87 0.80 -0.83 

0.70 0.60 -0.37 

0.77 0.64 -0.52 

0.68 0.53 -0.33 

0.80 0.69 -0.60 

0.90 0.79 -0.95 

0.85 0.72 -0.75 

0.61 0.43 -0.19 

0.65 0.48 -0.27 

0.83 

0.92 

0.78 

0.77 

0.72 

0.79 

0.91 

0.88 

0.67 

0.59 

0.75 

0.84 

0.68 

0.64 

0.59 

0.71 

0.82 

0.75 

0.49 

0.35 

-0.69 

-1.06 

-0.55 

-0.52 

-0.41 

-0.58 

-0.66 

-0.87 

-0.31 

-0.16 

A = Silt loam s o i l ;  B = Sandy loam s o i l .  
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Table V .  Variation i n  R f ,  RB and % valuee with varia- 
tion in the concentration of  f er t i l i zere  i n  
the mobile phase (movement expressed ae Rf, 

RB and R M )  
Peeticidee Soil8 O.OlM 0.05M 

Aldicarb 

Bavi at  i n  

C arbofuran 

Dime cr on 

Oxamyl 

A l d i  carb 

Bav i e t  in 

Carbofuran 

D imecron 

Oxamyl 

(a) Ammonium nitrate 

A 0.84 0.77 -0.72 0.91 0.85 -1.00 
B 0.90 0.80 -0.95 0.85 0.75 -0.75 

A 0.78 
B 0.79 

A 0.66 
B 0.81 

A 0.74 
B 0.83 

A 0.70 
B 0.66 

0.70 
0.70 

0.49 
0.66 

0.63 
0.70 

0.57 
0.46 

-0.55 
-0.58 

-0.29 
-0 63 

-0.45 
-0.69 

-0.37 
-0.29 

( b )  Potaeeium chloride 

A 0.82 
B 0.89 

A 0.79 
B 0.82 

A 0.76 
B 0.81 

A 0.66 
B 0.81 

A 0.70 
B 0.60 

0.75 
0.81 

0.70 
0.68 

0.64 
0.66 

0.49 
0.70 

0.60 
0.42 

-0.66 
-0.91 

-0.58 
-0.66 

-0.50 
-0.63 

-0.29 
-0.63 

-0 37 
-0.18 

0.78 0.70 -0.55 
0.63 0.40 -0.23 

0.70 0.53 -0.37 
0.66 0.55 -0.29 

0.84 0.72 -0.72 
0.71 0.56 -0.39 

0.65 0.53 -0.27 
0.46 0.40 0.07 

0.78 0.70 -0.55 
0.73 0.63 -0.43 

0.79 0.65 -0.58 
0.78 0.72 -0.55 

0.71 0.58 -0.39 
0.79 0.66 -0.58 

0.77 0.67 -0.52 
0.68 0.51 -0.33 

0.61 0.41 -0.19 
0.42 0.19 0.14 

continued ... 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



SALT LEACHATES 1339 

Table V. continued . . . 

Peeticidee Soile 0.01M 0.ow 

R f R g  54 R f %  RM 

A I d 1  c arb 

Bavi st in 

Carbofuran 

Dimecron 

Oxamyl 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

(c) Sodium nitrate 

0.85 0.76 -0.75 

0.92 0.83 -1.06 

0.79 0.67 0.58 

0.90 0.82 -0.95 

0.80 0.65 -0.60 

0.87 0.77 -0.83 

0.94 0.87 -1.19 

0.87 0.78 -0.83 

0.71 0.57 -0.39 

0.71 0.57 -0.39 

0.91 0.87 

0.92 0.83 

0.82 0.72 

0.83 0.68 

0.80 0.72 

0.91 0.81 

0.89 0.78 

0.89 0.79 

0.71 0.57 

0.70 0.53 

-1 .oo 
-1.06 

-0.66 

-0 69 

-0.60 

-1 .oo 

-0.91 

-0.91 

-0 39 

-0.37 

A = Silt 10- coil; B = Sandy loam 6011. 
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Table PI. Variation i n  R f ,  RB and % values with varia- 
t ion  i n  the concentration of cat ionic ,  anionic 
and non-ionic surfactants i n  the mobile phase 
(movement expressed a8 Rf, RB and %) 

Pesticides S o i l s  0.5 6 1.0 9. 

Rf RB 'M Rf RB RM 

A l d i c  arb 

Bavlst i n  

C arbof uran 

D imecron 

Oxamyl 

(a) Cetyl trimethyl ammonium bromide 

Aldicarb 

Baviet In 

C arbof uran 

Dimecron 

Oxamyl 

A 0.73 
B 0.86 

A 0.68 
B 0.69 

A 0.54 
B 0.82 

A 0.78 
B 0.74 

A 0.52 
B 0.60 

0.61 
0.78 

0.55 
0.55 

0.33 
0.65 

0.66 
0.63 

0.32 
0.39 

-0.43 
-0.79 

-0.33 
-0.35 

-0.07 
-0.66 

-0 o 55 
-0.45 

-0.03 
-0.18 

0.83 
0.89 

0.76 
0.70 

0.66 
0.84 

0.87 
0.89 

0.56 
0.75 

(b) Sodium dodecyl sulphate 

0.74 -0.69 
0.81 -0.91 

0.61 -0.50 
0.58 -0.37 

0.50 -0.29 
0.72 -0.72 

0.75 -0.83 
0.78 -0.91 

0.40 -0.10 
0.63 -0.48 

A 0.68 
B 0.86 

A 0.66 
B 0.73 

A 0.68 
B 0.76 

A 0.83 
B 0.84 

A 0.64 
B 0.68 

0.55 
0.79 

0.50 
0.55 

0.55 
0.65 

0.68 
0.74 

0.50 
0.50 

-0 33 
-0.79 

-0.29 
-0.43 

-0 33 
-0 - 50 

-0 69 
-0.72 

-0.19 
-0.33 

0.75 0,67 -0.48 
0.74 0.65 -0.45 

0.79 0.65 -0.58 
0.71 0.59 -0.39 

0.85 0.73 -0.75 
0.73 0.65 -0.43 

0.72 0.66 -0.41 
0.73 0.59 -0.43 

0.68 0.55 -0.33 
0.69 0.50 -0.35 

continued . . . 
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Table V I  . continued . . . 

P e s t i c i d e 6  Soile 0.5 % 1.0 % 

R f  RB %l Rf % %I 

Ald i c ar b 

B av i a t  i n 

Carbofuran 

D ime c ron 

Oxamyl 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

( c )  Manoxol 'OT' 

0.83 0.74 -0.69 

0.87 0.78 -0.83 

0.73 0.60 -0.43 

0.82 0.66 -0.66 

0.72 0.55 -0.41 

0.87 0.78 -0.83 

0.81 0.72 -0.63 

0.77 0.58 -0.52 

0.63 0.45 -0.23 

0.67 0.50 -0.31 

0.72 0.63 -0.41 

0.73 0.64 -0.43 

0.61 0.45 -0.19 

0.73 0.60 -0.43 

0.56 0.43 - 0 , I O  

0.86 0.78 -0079 

0.77 0.71 -0.52 

0.71 0.57 -0.39 

0.57 0.44 -0.12 

0.62 0.44 -0.21 

A = S i l t  loam soil: B = Sandy loam s o i l .  
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movement of carbofuran , dimecron and oxamyl decreased 

both in a c i d i c  and a lka l ine  ranges than n e u t r a l  range 

(pH 7 ) .  

in t he  adeorptive nature  of t h e  var ious p e e t i c i d e s  

studied a t  the t h r e e  pH l e v e l s ,  under study. Non-ionic 

pes t i c ides  used i n  t h i e  study a r e  adsorbed by 0011s t o  

a g r e a t e r  extent in the  a c i d i c  and a l k a l i n e  ranges than 

the n e u t r a l  range. Higher adsorption t h u s  r e su l t ed  in 

lower m o b i l i t y  of t h e  p e s t i c i d e s  wi th  a c i d i c  and a l k a l i n e  

leachatee than neu t r a l .  

Such a behaviour could be due t o  the  d i f f e r e n c e s  

The increase in concentration of a l k a l i n e  and ea l ine  

salt so lu t ions  r e su l t ed  in t h e  increase i n  Rf and RB 

values and decrease in values  of &ll t h e  p e s t i c i d e s  

except oxamyl in sodium carbonate i n  s i l t  loam s o i l  

(Table IV). In sandy loam 6011 the movement o f  a l l  t h e  

p e s t i c i d e s  increased i n  sodium 8Ulphate while decreaeed 

in sodium carbonate. With calcium sulphate the  movement 

of carbofuran, dimecron and oxamyl decreaaed and those 

of a ld i ca rb  and b a v i s t i n  increaeed. The movement o f  

a ld i ca rb ,  carbofuran and oxamyl decreased in magnesium 

sulphate while those of dimecron a n d  b a v i s t i n  increased. 

The movement of dimecron Increased while a ld i ca rb ,  

bav i s t in ,  carbofuran and oxamyl decreased in eodium 

bicarbonat 8. 

The average o p t i m a l  I$, values  of carbofuran and 

oxamyl were obtained in calcium sulphate while those of  

a ld i ca rb ,  baviet in  and dimecron in sodium carbonate. 
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SALT LEACHATES 1343 

The leaet movement of a l d i c a r b ,  b a v i s t i n  aud carbofuran  

was obtained i n  sodium su lpha te  except dimecron in silt 

loam s o i l  and oxamyl in sandy loam s o i l .  These f i v e  

salts so  s tud ied  broadly f a l l  i n t o  two ca t egor i e s :  one 

w i t h  weak base anions, 1.e. su lpha te s  and o t h e r  w i th  

s t rong  an ions ,  i .e. carbonates  and bicarbonates .  The 

average maximum movement of d i f f e r e n t  p e s t i c i d e s  t h u s  

can be put i n  t h e  fo l lowing  o rde r ,  

Aldicarb:  Na2CO3> NaHC037 MgS04 7 CaS04 > Na2S04 in 

both t h e  s o i l s .  

Bavie t in :  Na2C03> N a H 0 3  3 MgS04> C&04 7 Na2S04 in 

both t h e  s o i l s .  

Carbofuran: CaS04> MgS04)r NaHC037 Na2C03 > Na2S04 i n  

both t h e  s o i l s .  

Dimecron: Na2S043/ Na2C03-, NaHC03 7 CaS04-,MgS04 i n  

silt  loem s o i l  and Na2C03) NaKC03 

WgS04> Na2S04 i n  sandy loam s o i l .  

CaS04> MgS04 > NaHC03 7 Na2C037 Na2S04 i n  

silt loam 0011 and CaS04 > MgS04 7Na2S04 

N a H C O q 7  N a 2 C 0 3  in sandy loam 8011. 

C a S 0 4 7  

Oxamyl: 

A pe rusa l  o f  Table V shows t h a t  when ammonium n i t -  

ra te ,  potassium c h l o r i d e  and sodium n i t r a t e  were ueed as 

l eacha tea ,  t h e  movement of  a l l  t h e  p e e t i c i d e s  inc reased  

except carbofuran  i n  ammonium n i t r a t e  and dimecron and 

oxamyl i n  aodium n i t r a t e  in silt loam s o i l .  In sandy 

loam s o i l  t h e r e  wa0 decrease in t h e  movement o f  dimecron 
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and oxamyl i n  sodium n i t r a t e  and those of carbofuran, 

dimecron and oxamyl in potassium chlor ide.  I n  sodium 

n i t r a t e  t h e  movement of a l l  t h e  p e s t i c i d e s  increaeed Fn 

both the  soile. With ammonium n i t r a t e  t h e  increasing 

concentration of t h e  leachatea correspondingly increased 

the  movement of a l l  t h e  p e s t i c i d e s  in s i l t  loam soil 

while it decreased i n  sandy loam s o i l .  The movement of  

a l l  the p e s t i c i d e s  decreased with inc reas ing  concentration 

of potassium chlor ide in leachates .  The average of % 
values of d i f f e r e n t  p e s t i c i d e s  follows the  o rde r  K C l 7  

NH4N03> N a N 0 3  f o r  a ld i ca rb ,  dimecron and oxamyl and 

NH4N03> K C 1  > N a N 0 3  f o r  b a v i s t i n  and carbofuran. 

The r e m l t s  on t h r e e  s u r f a c t a n t s ,  v i z .  c e t y l  tri- 

methyl ammonium bromide ( ca t ion ic )  , sodium dodecyl m1- 

phate (anionic)  and manaxol 'OT' (non-ionic) on the  

movement of p e s t i c i d e s  in s o i l s  a r e  eummarized in Table 

V I .  The e f f e c t  of c a t i o n i c  and anionic  s u r f a c t a n t s  on 

the Rf, % and % values  indicated tha t  a t  low concen- 

t r a t i o n  of the su r fac t an t ,  the  movement of a l l  the p e s t l -  

c ldes  decreased except dimecron i n  sodium dodecyl sulphate.  

With increasing concentration of c a t i o n i c  s u r f a c t a n t s ,  

t he  mobili ty of  a l l  t h e  p e s t i c i d e s  increased i n  both the  

s o i l s  but in case of anionic  s u r f a c t a n t s  a reverse  trend 

w a s  observed in sandy loam s o i l .  When non-ionic surfac- 

tant was used as leachates ,  t h e  mobil i ty  of a ld i ca rb ,  

bav i s t in  and carbofuran increased while that of  dimecron 

remains unaffected and oxamyl decreased i n  s i l t  loam 
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SALT LEACHATES 1345 

soil while in case of sandy loam m i l  general ly  t h e  mobl- 

l i t y  of a l l  t he  p e s t i c i d e s  decreased. On increaeing the  

concentration of manoxol 'OT' in t h e  mobile phase t h e  

movement of a l l  t h e  p e e t i c i d e s  decreased. These r e s u l t s  

a r e  in agreement with t h e  work of  Hower (1 5) and Huggen- 

berger e t  al .  (16) who studied the I n t e r a c t i o n  of c l ay  

mineral  with montmorillonite and the e f f e c t  of e u r f a c t a n t s  

on adsorption and mobili ty of selected p e s t i c i d e s  in soils. 

Var ia t ions  i n  t h e  behaviour of p e s t i c i d e s  under d i f f e r e n t  

condi t ions could be due t o  d i f f e r e n c e s  i n  the  type of 

p e s t i c i d e s  used i n  t h e  present study. 
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