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ABST RA CT

Four additives -  kaolin, amraonlum sulphate, urea and miiriate of poiash Were tried as additives to 
glyphosate (N-phosphonomethyi glycine) to enhance its herbicidal efficacy In rubber plantations. Kaolin 
and ammonium sulphate increased the efficacy of glyphosate, white urea and muriate of potash did not 
show any prmiounced effecl. Results showed that glyphosate can be used at a lower dose of 0.62 kg al/ 
ha compared to the currently recommended rate of 0.82 kg al/ha if additives, kaolin and ammonium 
sulphate are used at 2.25 and 1.25 kg/ha respectively resulting in considerable saving of 150 to 175 Rs./ 
ha on cost of herbicide and Indirectly helping to reduce the herbicidal load In environment.

I N T R O D U C T I O N

G lyphosate  (N -P h o sp h o n o m eth y l glycine) 
a t 0 .8 2  kg a .i ./h a  con tro ls  m ost o f  th e  narrow  
leaved weeds an d  som e b ro ad  leaved weeds 
in ru b b e r p lan ta tions (M an i Jacob  et al., 
1987) an d  has been  recom m ended fo r weed 
co n tro l in ru b b e r p lan ta tio n s  from  1987 o n ­
w ards (A nonym ous, 1987). H ow ever, be­
cause o f  th e  high u n it cost o f  G lyphosate 
fo rm ulations cu rren tly  available, several s tu ­
dies on th e  feasibility o f  reducing  G lypho­
sate dosage w ith additives fo r effective weed 
con tro l a n d  thereby  also low ering th e  herbi­
cide load  in th e  env ironm ent are  m ade. The 
effect o f  several low  cost addhives like 
kaolin , am m onium  su lphate , u rea  an d  m u ri­
ate o f  potash  in enhancing  the herbicidal 
activity o f  G lyphosate  has been reported  by 
various w orkers (B lair, 1975; C osta and 
Appleby, 1986; P urea , 1985; S harm a an d  
Sundar, 1981; W ills an d  M e W orther, 1985). 
Results o f one such study on  weed con tro l in 
rubber p lan tations arc reported  in th is paper.

M A T ER IA LS  A N D  M ETH O DS

A field e x p e rim en t w ith  12 tre a tm e n ts  rep ­
lica ted  th ric e  in R .B .D . w as la id  o u t in  th e

in terrow  spaces o f  rubber a t th e  C hittady  
Estate in K o ttayam  D istric t in 1986. The 
ind iv idual p lo t size was 20m^. T he experi­
m ental a rea  was p redom inan tly  infested w ith  
narrow  leaved weeds like Axonopus compres- 
sus (SW ), Beauv, an d  Paspalum congutam 
Berg. T he broad  leaved w eed spectra  con­
sisted o f  m ainly  Borreria ocymoides D L  
M imosa pudica (L), Chromolaena odorata (L) 
an d  Sida rohmbifoHa (L).

T he trea tm en ts  consisted o f  G lyphosate 
alone a t  0 .8 2  kg  a .i./h a , 0 .6 2  kg a .i./h a , and  
0 .31  kg a .i./h a . T he low er rates o f  G lypho ­
sate nam ely 0 .6 2  and  0 .31  kg a .i./h a  were 
sprayed in  com bination  w ith m edical g rade 
kaolin  a t  2 .5  k g /ha  an d  fertilizer grades o f  
am m onium  sulphate, urea an d  m uriate  o f 
po tash  a t 1 .25 kg, 2 kg an d  0 .7 5  k g /h a  res­
pectively. T he herbicides w ere sprayed  w ith 
an A spee K napsack  sp rayer fitted w ith  a  
W F N  40 flood je t nozzle a t a co n stan t 
pressure o f  I kg/cm ^ in Septem ber, 1986. 
All the  trea tm en ts were im posed  in 400 litres 
o f  w ater/ha.

T he weed flora was evaluated  p rio r to 
treatm ent im position an d  afterw ards a t 29



>  N

an d  64 days afte r spraying. T he evalua tion  
was done visually, o n  a  subjective ' scale o f
0 to  100 p e rc e n t. Z ero  denotes com plete 
absence o f w eeds an d  100 denotes com plete 
coverage o f  weeds.

T he d a ta  o n  percentage w eed canopy 
coverage reco rded  w ere sta tistica lly  analysed 
afte r transfo rm ing  th e  percentage values to  
values o f  angles.

T he sta tis tica l analysis o f  th e  pro trea tm en t 
w eed flo ra  d is tribu tion  show ed no  significant 
differences. W eed canopy  coverage a t  29 
days afte r spray ing  (D A S) show ed significant 
differences betweert trea tm en ts  o n  sta tis tica l 
analysis. A ll th e  herb ic ide trea tm en ts  gave 
significantly  b e tte r overall w eed co n tro l as 
co m p ared  to  co n tro l (T able 1). T he overa ll

Table I. Overall wegd canopy cayerage after herbicide treatment ~ Mean per. cent

Treatment 29th day after 
spraying

64th day after 
spraying

Glyphosate 0 .82 kg 
a .i.h a " '

Glyphosate -  0.62 kg 
a.i.ha"*

Glyphosate -  0.31 kg - '  
a.i.ha“ *

Glyphosate -  0.62 kg 
a.i.ha“ *+Kaolin
2.5 kg ha *

Glyphosate-0 .3 1  kg 
a.i.ha” '+K aolin
2.5 kg h a " '

Glyphosate -  0.62 kg
a.i.ha"* +  Ammonium 
sulphate 1.25 kg ha“ *

Glyphosate-0 .3 1  kg
a.i.ha" * +  Ammonium 
sulphate-1.25 kg ha” '

Glyphosate -  0 .62 kg 
a.i.ha *+Urea 
2 kg ha *

Glyphosate -  0.31 kg '
a.i.ha” '+ U rea-2  
kg ha“ * I

Glyphosate ^ 0 .6 2  kg
a.i.ha '+M uriate 
of potash-0.75 kg h a” '

Glyphosate *^0.31 kg <'
a.i.ha '+ M u ria teo f 
potash-0.75 kg h a ~ '
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weed con tro l ob ta ined  by G lyphosate  a t 0 .0 2  
kg a .i/h a  in co m b in a tio n  w ith 1.25 kg/ha 
am m onium  su lphate  an d  G lyphosate  a t 0 .6 2  
kg a .i/h a  in com bination  w hh 2 .5  kg/ha 
kaolin  w ere a t pa r. T he above tw o  herb i­
cide trea tm en ts  gave sim ilar overall weed 
con tro l to  th a t ob ta in ed  by the  highest dose 
o f  G lyphosate  alone (0 .82  kg a .i/h a ) and 
were siguificanily superio r to  all o th e r trea t­
m ents. G lyphosate  alone a t 0 .6 2  kg a .i/h a  
was superio r to  th e  low est dose o f  G lypho­
sate alone (0 .31  kg a .i/ha ). The low est dose 
o f  G lyphosate  (0 .31 kg  a .i/h a ) w ith 1 .25 kg/ 
la  am m on ium  su lphate  and  2 .5  kg  kao lin /ha  

•espectively were a t p a r  with G lyphosate  at 
0 .6 2  kg a .i/h a  + 2 kg urea. These tre a t­
m ents were significantly superio r to  G lypho­
sate alone a t 0 .3 1 1 kg a .i/h a  a n d  G lyphosate 
a t  0 .31  kg a .i/h a  +  2 kg u rea  in overall weed 
con tro l. B oth  th e  doses o f  G lyphosate  (0 .6 2  
kg a .i/h a  an d  0 .3 1  kg a .i/h a ) w ith 0 .7 5  kg/ 
ha  o f  m uria te  o f  p o tash  w ere a t p a r w ith the 
sim ilar doses o f  G lyphosate  alone. How- 
ever, a t 64 D A S no significant differences 
were ob ta in ed  in  th e  overall weed canopy 
coverage by  any o f  th e  trea tm em s.

DISCUSSION

The relatively low er weed co n tro l obser- 
ed  in th is experim ent w ith G lyphosate  was 

p robab ly  due to  th e  cloudy w eather an d  light 
showers afte r the herbicide application .

H owever, the  herb ic idal activ ity  o f  G lypho­
sate was evidently  enhanced  b y  th e  a d d itio n  
o f  tw o o f  th e  additives nam ely kao lin  a n d  
am m onium  sulphate. C osta and A pp leby  
(1986) repo rted  th a t am m onium  su lphate  
could to  som e exten t com pensate fo r  th e  loss 
in efficacy o f  G lyphosate  spray  by im m ediate 
rainfa ll an d  Suw unnam ek an d  P ark er (1975) 
reported  the  beneficial effecl o f  am m onium  
su lphate  as add itive to  G lyphosate  in the  
co n tro l o f  Cyperus rotundus. The ab so rp ­
tion , re ten tion  an d  release o f  G lyphosate  
from  th e  an ion ic  exchange sites o f  kaolin  as 
postu la ted  by S harm a an d  S u n d ar (1981) an d  
abrasive action  o f  kaolin  on lea f surfaces 
(Eveling an d  E lisa 1976) cou ld  be reasons fo r 
the  enhanced  activity  o f  G lyphosate  when 
sprayed w ith kaolin  a s  an  additive. The 
ad d itio n  o f  these low cost additives could  
reduce the effective dosage o f  G lyphosate 
from  0 .8 2  kg a .i/h a  to  0 .6 2  kg a .i./h a . T hus 
saving Rs. 150-175/ha (T able 11) is possible 
when G lyphosate is used fo r con tro lling  
weeds in rubber p lan ta tions. The beneficial 
effect o f  additives was seen even in the low est 
doses o f  G lyphosate , a lthough  overall w eed 
con tro l w as n o t satisfacto ry  a t  th is  level. In 
th is experim ent, u rea d id  n o t apprec iab ly  in* 
crease the  activ ity  o f  G lyophosate  co n tra ry  
to  the findings o f  P urea(l985). W ills an d  M e 
W orther (1985) repo rted  increased  efficacy o f  
G lyphosate w ith po tassium  ions though  th is

Tabic II. Economics o f  using adtlitives to enhance the efficacy o f  Glyphosate

Treatment
Cost  

Rs. h a ~ ‘
Amount  
. saved 

Rs. ha^^

Saving on 
cost
(% )

Quant i ty of  her* 
bicldc saved 

kg h a “ *

Glyphosate 
saved in %

Glyphosate 0 .8 2  kg 
a.i.

720.00*

Glyphosate 0 .6 2  kg 
a. i. +  Ammonium 
sulphiitc 1.25 kg

545.00* 175.00 24* 0 .2 0 24

Glyphosate 0 .6 2  kg 
a, i. +  Kaolin -  2 . 5  kg

570.00* 150.00 21 0 .2 0 24

* Approximate  cost,  subjcct to change based on  prevailing marke t  prices



w as n o t observed  in th e  p resen t experim ent. 
Effect o f  th e  tw o additives, u rea  an d  m uria te  
o f  p o ta sh  in  enhanc ing  th e  herb ic idal efficacy 
o f  G lyphosate  w as n o t p ro n o u n ced  a n d  the  
reasons are to  be fu rth e r  investigated.
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