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2 l  a i rds :  T ! , .  ru i r l J . rs  .nd  sp .c i .s  o f  b i rds  p resenL o .  rh€  th r . .  pa i rs  o f
p lo ts  u . r .  d . t . r in in .d  b t  .ount ing  th .  n ,mber  o f  l i rds  l f . t sd ing  on  cach p lo t  . t
i . l f  hour l l  in ie r . ts  f rom 0 i ( ,0  to  l l00  h ts  (11 ,€  r . f iod  o f  nax in ln  fee . l ing
a ( : r i r i t y )  d a i l )  l o r  t ? .  r e e L s  b . i o r .  a n d  i r t . r  s p r d : i i n g .

, . ,  r , Jor rs :  i , Jorm lop l la t ions  'e re  es t ima led  l )y  rah i r 'g  a  to ia l  o f  40  i :ndo 'n1)
J i s p . r s f d  s o i l  s a f t f l . s  ( 2 0  r r o i . , . h  p 1 . t )  f r o n  e a . h  e x p e t i , ' e n L a 1  a r . a .  T h e
. . l l  snmples  me:sured 20 .n  t  2 ! .n  x  10 .m dee l .  F ia .h  s ,mp]c  vas  h .nd  sor ted  3rd
r l , i  ! o r m s  p r F . e n t  m e . s u l e . t . n d . . u . r e d .  H a n d  s . r t i n g  i s  r e c o g n i s e d  a s  l } l e  D o s t
,  i f .1 , r i ve  Lechn ique lo r  remov ing  vorms f rod  so i l  sanp les ,  !a r t i cu la t1J ,  th .
L r r r : , r  l ,u r rov j rg  s t ,e . ies  {E . l ra rds  & I -o f t I ,  1912)  one s€ t  o f  s . ry les  las  tak .n
l r r f o r c  s p r a v i n g ,  a n d . u .  f t r r t h . r  s . t s  a t  6  a n d  3 0  d r ) _ s . J I e .  s p r a r _ i n A

2. ' j  So i l  sur face  invcr tebra tcs :  A  se i ies  o I  2 t  r r i r faL l  t raps  (p las t i c  cu ls
c . t  in to  the  ground co t r ta in ing .  p reseN. t i ve  so luL ion  in to  {h ich  the
i r . . . r t e b t . i e s  f a 1 1  ( s o u t h N o o . l ,  l ! t 8 ) )  u ! s  l a i d  o u t  i n  r  g r i d  p . t t e i n  o r  e : . h
{ . r . h  t l o t .  } t e  t r : p s , e i e . F l r o r i m a r e l J  2 5 t r 1  i p a r t .  T r a p s  u e r e  e m l t i e d  a t
. r r ! r o x i n a r . l r  1 { o  u e . k 1 _ r ' i r r . f v a l s ,  o r { : - a  b . f o r .  s p r a l i n g  a n d  f o r  a  t o t a l  o f  5
n , , r t l L s  i i t . r m r d s .  A I L  i . ! r r t . ! r a r . s  t r a ! p e d  w e r e  c l . s s i j i e d  i . t o  b r o a d
L : , x . , b n i .  i r o u r i . g s  ( f . ! 1 e  1 )  : n d  i r  s o n e  i n s t a n c e s  s . F a r a t e d . t b i t r a r i l l  L , v
3 i :e  in  o rd . r  ro .n th rs is .  t l ,os .  L ik .L f  t .  b .  o f  inpor rar . ,e  i .  th .  d ie t  o f  th .
i i r d s  t , e i r f l  r i u d j e d .  l h :  r u n t ) . r  o F  i n d i w i ( 1 u 3 1 s  ! r . s . n t  i n  e . c h  I t o u l  r a s
d . t . r D i n . d .  a r J  L h €  r r € : i L e d  a . d  u . r r . a t . d  a r . : s  . o n t . r e d  u s j r a  t - t . s t s .

l RESULTS

r , 1 , , J , j i o r j r z  o f  t h e  l h r . e  p . i r s . f  r , 1 o t 5  L e t o r e . ! f u r ' i r A  s h o { e . l  s o n e  s i E . i t i . a n t
. i ia f . r . , . .€s  l )€ r {ee l  :he  d i l fe renr  a reas ,  .a .  !a i r  A  hrd  a  s ign i f i canL l ,v  lowcr
qorx i  p .pLL la t  io r  rha .  p : , i f s  _d  ard  c  a rd  a lso  h . ld  s ign i f i . !n t l y  l€ {€ r  f . cd ing
r i r . l s  ( t  t . s t  r <  O 5 )  T h . . i f . . t  o f  r h e . h e n i . : 1  r r e a r r e r i t  r a s ,  h o r e v € r ,  u r j l o f )
r ,  r . s s  n l l  t h r e e  p . i r r  o f  p 1 o r , 5  D a : a  a r e .  L l , e f . t o r c .  n o t  p o o l e d  a . r o s s  t \ .
r t r r . .  r f . a r .  b L L t  a r e  r r € s e n r e d  f o r . r , €  p a i r  o f  p l o t s  o n l l  ( a r € a  c )  t o r  r h e  3 . r . .
o l  b r . r i t l  I  f !11  a . .ount  r i lL  bc  p rb l i she . l  e leerher . , .

3 .1  t i rd  nunbers  and behav iour :  la t , le  I  8 iv .s  t l i .  d i t .  poo led  oyer  a l l  b i r .
r r , . . jes  fo r  th .  nunt , . r  o f  ind i . , i . l ! .1s  observ . ,d  l€ .d i .A .n  the  l rea led  and
i r  d  u r t re . t . . l  !1o is  bo th  be fo ie  .nd  . f ie r  s t l r i y i .g .  a . fo re  spra l ine
: i i lT i f i c .n t l t '  more  t , i rds  fe . l  on  the  r lo t  rn i . ,h  {as  subsequent l t  t r€ared .  , \ t r ! r
:  ' e3rne .L  rhe ie  xere  s t i l l  nore  ! i rds  feed inE on the  t rea ted  p1or ,  1 ,u .  th .
d i  t  a e r e r r e , . s  n o  l o n g e r  s i . t i r i  i . a 1  L y  s  i I 1 n j  f  i . . n t

1 .2  L lo ro  nmbers :  Tab le  2  sho,s  L l ie  da .a  fo r  the  ne :n  nunh€r  o f . . r thworms
r . .o ! . r . .1  f fo r  i l tF  2o  ru r l  sa f l ]1es  tak .n  f rom e . .h  h .1 f  o f  Lhe €ap. r inentn l
!Lo t  b . fo re .  6  dayc  a f te .  a .d  l0  days  a f t . r  spra t ing .  1 l ie . ! ray  had no
d i . i .e rn . t , le  e i fec t  upon Norm numbers .  The n€ar  ru r r r . r  pc r  sample  . l id . . t  d j l t . r
s j l ] . i a i c a r i : ] . r  a i . . I  s t a e e  o f  i : h €  € r l e r i n e n L .  T h . r .  a r e  s e y e r a l  F o s s i b l c
F . ! r o n s  f o r  t h .  L a . l  D i  . f t c . t i v c n . s s  a g . i n s t  u o r n s  u t i i { : h  a r .  d i s c u s s e d  l ; r . r
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befor .  and a f t€ r  app l i ca t ion  o f  the  r r .a tnenr '  t ' iAurcs  in  i ' rackers

arc  s tandard  c r ro rs  o f  the  m.ans .
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Th.  g roups  in io  rn i .h  i ryu f r . t r faL .s  v . re  d iw ided l rom the  P i t f . l l
t r a l  s a m p l e s . n . l  r l , e  s t r € ( : j . .  g . n . r a  o r  f . n i l j € s  t h i c h  c o n s t i t u r e t l
r h e  n : j o r i r l  o J  j r t l i . i d l a ] s  i n  e n . h  g r o u !  ( t h . r .  n o  P a r r i c u l a r
s p r ( : i . s  t l o n , i n : L . d  ! j r i o u s  s p e c i e s '  a r e  i . d i c a t . d )

i .wer r  ebr ; rLe  G roup const i tuent  laxa

i i . 1 . . p : . r r .  l t r r l !  :

a . i . op t . : r nn  l n r r . e  i

J . l , r 1 r  ( : . l eo i , r  t s r r r i s

i d t r l r  D iF t . r a  >  I  i im
i r d l l t D i p t e r . ! l m m

l H t d r o l h i 1 i d a e ,  D  t i s .  i d r e )
( ' " )
( l l€ l  o t , l io r t rs  sp ,  carab idae,

S i  r r l r , l i n idae)
( v a r  i o u s  s p e . i e s )
(var ious  s le . ies  )

{ v a r i o u !  G p . c  i e s  )

( r . r ious  s l , . c r .s  )
( v a r i o u s  s p e c i e s )
( v . r i o L ' s  s r , { , .  i . s l

' l . l  
so iL  su t face  inv€r lebraL{ ,s :  T rb le  I  l i s ts  t le  Aro lps  in to  'h icn  Lh .

. . f ' e . l s . I  l h €  r r i t I . l l  1 r 3 r s  t , , . .  d i ' 7 i d . d ,  a n d  g i v e s  t h .  s p e . i e s ,  8 e n . r a  o r  o r
r : , r i l ! , 1 , i . 1 r  ( : . r s r i r t r . e t l  t h .  n a j o r i r : y  o f  i n d i v i d u a l s  i n  e . c h  g r o u t J .
I a ! n t i f i . a t i . .  r a s  c a r r i . d  o u t  o n  .  p r . g F 3 t  i .  b a s i s  s i n c e  l h l s  s t u d f  i 3
. .n .e rn .d  { i t i r  in re r tebr . te r  : :  the  f .o . l  suppt l  o f  b i rds  r r r | . r  than ' iLh  rh .

, . \ F ,  i -  . " j  . .

i  : : r ! r  l ) e  t s r r \ i r j : i € d  r l : 3 r  t j t f , l l  t r : p p i n g  d o e s . o t  A i v e .  c o n P l e t .  p i c t ! r €  o J
, L , i  l r . . f t . t i r a r {  I a u l r  i r L  : t  g r . r s s l . n d .  1 h e  r i u n L . r  o f  i r r d i r j d u a l s  t r a F p e d  t j l l
r . : r t  d . ! r rd inA on  a . t i r i : J  le re l j  a r l l  h . . . .  t cnPeta ture ,  and on  ihe
: r s . c F t i l i l i t t  o f  p a r i : i . u 1 . r  ! t . r i e s  r : o  f i t f a l l  t r a p P i r e  ( s o D .  s P e c i e s  n , a v  b e
. ! i e  r o  a r o i d . r  e s . a p e  f . o m  t l i .  t f a p s ) .  T h .  t e . h n i q u e  i s ,  t L o q e v e r  u s € f u L  f o r
g i r i n g  a  n e a s u r e  o f  r e l a t i r e . l i u . d : r . e  o f  s p e c i e s  o r  e r o u p s  o f  s P e . i e s  j .

, . x r r . r : b l e . r e a t .  r r  i s . o r  u n r e a s o n r b L  r 1 l , t  p a r t i . u l . r  s l F c i e s  a r e
r , i t , , : L i '  s r s . e p l i l l e  L .  ! j ( t l l i  t r a P p i n g  i n  t w o  a d j a c e n t  I  h a  P l o ! s  a n d  t h a t  t 1 r .
r l r . . t s  o f  r e n r , . t : r u ' e  . r  a . 1  j r i t r -  1 l v e 1 s  { i 1 1  b e  s i n i l a r .  0 i h e r  s l r d i . s  t r a Y e
r r  o !n  rnaL L l ie  ru  t , r r  o t  L . . t l . s  .au !h t  i .  p i t fa lL  t r .Ps  i .  I r t . !o r t ioMl  ro
. r , . i r  t . : : 1  a i J n n d a . { : .  ( B : : r r s  L 9 r ! , ) .  r i l t . l l  r r a p p i n g  c . n ,  r l e r { : f o r . ,  b e  u s e d  r .
,  i  t  r  . rsLr . ,  . f  i l ,L  r . l : r t i r .  abund.n . ! :  o i  e ( , , , .  spec ies  gr .u l rs  in  t ie  t rea t . , l
. : d  u n t r . r : . d  , r . a s ,  b u :  g i r . 3  n o  i l d i . : t i . .  o f  t o t n l  s t F . i e s  . o u P o s i t i . n  o f
r h s o l ! t e  n u m b c r s  i n  t h .  i n v e r t e l r : r e  t , . ! u l a t i o n  t o t  r h i s  r e a s o n . l . t . . r  i f , .
r . r ! . 1  n u n b e r s  c . p i ! r e d . i e  g i v e r  l o r . n l y  o n .  s p e c i e s  E r o u P  ( c o l e o r r r e f u n  l j r r . : .
:  5 t r '  l o r E )  i n  o r d e r  r .  i l l L , 3 r r a r .  h o w  v a r i . i i . n  i n  t r a P p i i g  e f f j . i r n . )  r r n  i ,
p . r r : . lL .L  in  t r .LL  !Lo :s  (F ig .  I )  p resun:b l l  duo  t .  changes j r  t€a th . r
. . n d i r i o n s .  T i r e  r e n . i n d e i  o f  t t i e  d a L a  a r € . x p r e s s e d . s  F l o t s  o f  t h €  I  s t a t i s : : .
. ,E . i rsL  L ine .  fhe  t  les t  x reasur .s  thc  nagn i rude o f  !h . i  d i f fe rence l )eL{ . .n  r l r .
t r i . ; r  y :1ue5 fo r  tne  runLers  o f  i .d iv idua ls  c rp tu red  in  thc  t to  P lo ls  r . la t i v .  t .
r f r r  y a t i . n c e  o f  t h e  r e . n  S i . . e  r i r f a l L  t r a p P i n g  € : i w e .  a  m . a s t r i e  o t  r . L r t l ! .
.L , r :d .n .e  o i l l .  the  t  s ta t i s l i .  i s  a  nor .  t rse fu1  me.sure  o f  ihe  in ! : . r  . t  th .
. h r F i . a l  i r e a i m e n t  o n  i n v e r l e h . r r . s  r . L a t i v e  t o  l l o i .  i n  t h e
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Flgure 1. The mean nurnber of coieopteran larvae over 5 mm in length captured
per pitfall trap per day for treated (O and untreated (+) plots. Vertical
bars are standard errors of the means. The timescale is from 9 November .1989
to 2 Aor i l  1990.
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Figure 2. The value of the
co eopteran iarvae over 5
p ots The 5% threshold of
dashed line- Timescale as
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' t 'statistic comparing the mean number of
mm in length caught in the treated and untreated
statistical siqnificance is indicated by the
for f igure 1. 5.7
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Figure 3. The valLre of the ,t, statistic comparing the mean number of adultColeoptera caught in the treated and unlreated plots. The Sol. threshold ofstatisticai significance is indicated by the dashed tjne. f iru""ui, u" io|. 
-
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Figure 4. The value ol the 't '  statistic comparing the mean number of
Collembola caught in the treated and untreated plots. The 5% threshold of
statistical signil icance is indicated by the dashed Iine. Tjmescate as for
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TIME IN DAYS

Figure 5. The value of the 't ' statistic comparing the mean number of
Arachnida caught in the keated and untreated plots. The 0. 1% threshold of
statlstical significance is indicated by the dashed line. Timescale as for
l rgure I �
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Figure 6. The value of the 't ' statistic comparing the mean number of
Diptera caught in the treated and untreated plots. The S% threshold ol
statistical significance is indicated by the dashed line. Timescale as for



3  8  D i p L . r :  o w . r  l l  M  l r n a l n  ( l i g .  6 ) :  A s  u i r h . r h . r  g r . t p s ,  n  r ' r , j l i . : . i
. l ' p . r  r . i s  - t . ! L i u r . r i : f r e r  r ! . - L r  1 0  ! t . r v s  T h . . l i J l e r . n . F  r e m . i n € d . : r  i r o ! . d  r , (
r :  : i , r , i r i . . n . .  i . 1 r l  n r r i r  . b . ! t  L 2 a  d a . . s  , 1 r  r h i .  t . i : L r  -  r . f \  r : F i { l

f . F ! i . t : r i , r ,  r p . . r e r r  t o . I  f 1 3 r e , l i . L i  r e s u l r e . l  i !  n  r i g n i f i . a n r  i  : r r a r e  i r  r h -
i l i t r . : . r r  p . F L r l : 1  i . i  o f  r L c  r r ' r - 1 . d  p l o r  . . n I ] : : . d  r .  i h .  I n i r . a t . d  o . .  i I L . .  t a i )

j i g  a  4 1 .  i r . ! , i L a : i n , ,  f e r r r . r . ,  c o i n c i d . d  r i t h  t h r : . 1  r l r . . . l l e F | . i n n

i , . t , ' L . i i . ; :  3 rd  f . r r  h . f . 1  r ' ! r i r . r l  i r on  t ! e  Ene rg .n . .  o f  nd r l t s  i f ( n r  t r r t ) r , .  r f r d . r
i : , ! . r . i i : r r r l a . .  i r  r . r s p o . . .  r .  r : r n e r  r e a r i r . r . r  i r o n  i r a t r i A r r i i o r j . f  { i r g e r l
i J  a i ! i r l J : 1 s  T i t r ,  l 3 r E .  r e d ! . t i . n  i i r  1 h e  n u n b . r .  o f  i t i d r r s ,  s a i d  r o  . o . s u n .  L r l
r .  i l . r ( , ! . f  d n r r i i i r f  . l i p i . . . : n s  i n  s . n p  j i r ! . r i o r . r  ( . , r r r v  L S S i )  i r a . i  t r a l - r
, , 1 1 . ' F C  r h .  r r , N l . i i o n  i i  r i r r ,  i r e . t r e d  r r . . r  t o  ! a . r : h . . r  i r : i  r . / r . t  t . ! e t s .

4.1  B i rd  nNbers :  1 -h .  dara  or  r t i .  b i rds  t |emse1yu3 ar .  i r rcon . lus iv . .
! . ! ! i t .  t h .  I a . r ' . 1 : a L  i l e . i r f i . l d  f r . q ! . r r t !  l , . t d  j I  e x . F i .  o f  2 0 0 0  1 . p s i n g s .
qu lLs  a !d  r ,o ldEr  p lo r€ .s  :nd  ! . ! .1 l t r  s ! .J r ra l  hu ; i . l r .d  ! ra r l  i .E : ,  r t re  b i r . l i  no . , , ! .1
: r t , . r n d  i i r  a i r l i e l d  r h i l s r  a € e d i l e . n d  v e r e  o n  t h .  F t . r s  . l r i r c  i r l f € q u u . 1 l r .
: l , i r  In . r .  . :on l ) ined  { i th  th !  Sradn: t  ie { tuc i ion  in  n lnb . rs  a3  b i rds  t r ,ov .d  .uL  L .L
r i : f o . ! F  r . . o L . 1 . r : . . : t h e r  r r s u l i . d  i .  a . ! : r r s e  ( 1 r r : . e r ,  e r r e c i . l l t  i r  r h e
mi . l ' i i t . i r  l , r r iod  Fh.n  ihe  e l ie . r  o f  r le  ch t i i i ca l  , , r  a .  j rs  {a r i rn ,n .  fhe  ta . -
oJ  r ie r l i f i .a r l  d i f i r r .n .cs  L .L {e€r  (h€  rn le rs  oE b i rds  f . id i .g  o l  r r .a rcd  a :LJ
t r r 1 f e . i . d  r r . , s  s l . r 1 . t  ! o t .  a r  r l ' j s  s r a g e  t i .  i . t e n : s . n  i n d i c r r i o n  t h a r  r l r .
. : r , i i d . te  lu r l i r i c jde  h3s  no  Fot . . (  iaL  3 !  .  t r i rd  conr ro l  .gent .  lu r th . r  ro rk .
. t , r jng  te r iods  o l  t , ig l ,e r  b i rd  nun l ) . rs ,  i s  p la r f ,ud  J . ,

4  2  Wor f l  nubers :  \ .  s ign i f i c in t  d i l f . r .n . . rs  r l r r  dere . red  ber t ren  rhe  r ro
p i . t s  e i r h r r  t , e f . r e . r  a f r c r  t h F  a ! t 1 i . . t i . .  o l  . h e  I u r L r i . i d e  T 1 L . r ! . . r .  r l r r . .
p o s : i t , l r  e r p l a n a r i o r s  f o r  i h i s  r . s u l L .  F i r s L l , v  ( h : 1  r h F . h F n j . a t  i r s € 1 f  ' a s
i r )e i f . . : i r?  o t  im! rop . r l !  a t , l , l  i ed .  Th is  seems u . l i k . l t  in  th .  I ighr  o f  th .
1 , i r 1 , l r  s i g n i i i . . . r  e f f e c t . n  r l L !  s . i l  s u . f a . .  i . r e r r e b r . r e s  S e c o . d t I .  r h e
3, t rL i , t ing  i :e .hn ique uspd m.y  nor  ha le  1 , r { - .  ss ,s i r i ! .  p rouqh ro  Cere . r  sm.L l
. h r , r | e s  i n  r o r n  p o t , u l a r i o n s  r . i a r i ! .  t .  r h e  ! r f l a t ) j 1 j r )  i l  i n e i i  d i s r r i b u t i . r
'  '  ' l  o  '  P  -
f o r  a l l  t h r e e  s a m t r l e s  r . k e n  f r o n  r 1 l .  u . s p r a ! { J  s r ( : r i o r  i r d i ! : t e  L t r . 1  1 } r e
t ! ( : r , n i q ! .  c o p e s  u i t h  t h e  v a r i 3 L , i l i r r  r .  g i r !  :  r € r € . r . ! 1 e  n e . s ! . e  o f
a l ) r .dan. .  Th€ rh i rd  poss ib i .  . , x t l rna t i . l  i ! ,  rh : r  i : re  .hFn i . . l  n : !  h .a ,e  f . i l e t i
l r i  I e n e t r a t c  b e l o {  r h e  s o i l  s r r l a ( : €  i r  s u l l  i { r i e r L  q u . n L i l L  ! o  b e  e i f . . r i v e  d r e
t .  r h e  l o D g  A r a s s  ( 1 5  2 o c n s )  o n  t h . . a p . r i m . n r r l  ! l o L s  T l i s  s . - A n s  r h e  ' r o s l
l i k e l t ' . \ p 1 : n a t i o n  s i n . e  ( h € . h e m i . a 1  f o m ! l a : i o n  i s  t s ! i l 1 r  i i . t L o t . d  o n
s . lJ  g reens  or  o lner  an .n i tv  ru r f  !h i . |  i r  ro rn ;11 !  t . I ] r  . t i . r r .  t i i i thness
( 1 t 8 6 )  s u g g e s t s  t h . r  l o n g  g r a s s ,  { i t h  a  d . . s .  l a v e r . t  d . r d  t r : i . r i r t  . r  i l r e  s . i t

r h e  s o i l  I l n b r i c i d . s  m . , . / ,  t h € r . f . r . .  b c  n . r . . a l . . r i r . . r  s h o r r  E r a s s  a r r r r
border rne  ru ru .ys  a rd  t : r r j va l !  t r r r ! r€  t i r . l s . f r .n  g . r rh . :  to  f . . c .n  t ro rms.
i , i i r l . i . t r la r l y  dur ing  per iods  o l  !e t  ue .Lhe h . : r  'o rn :  i re  .1oser  io  rh .  sur :a l i

4 . 1  s o i l  s u r l : c e  i n v c r t c b r a r . , s :  T h F . h e  i . a l  h . d .  p r o f . : r C . f f . . t  o n  r h .
n  hers  o f  s .vd f :1  i rver r .b rar .  r rou f ! r  i i t i p t . i  Lo  f . rm r . r i  . f  rh .  C i r i  o f
p rob len  b i rd  sp .u i .s  on  a i r l ie lds  T | .s .  f : ro r \ )s  1 . ; r i r r red  in  s , r l l i . i i n :  n lnb . rs
t !  . L l l o r  m e . n i n g f u l  a r a l t s i s  s h o r . d  L , r o a l l l l  s i n i l a r  t , a r ( e i l s ,  r i r h  s i g . i i i . . l
r i . l u . t i . n  i r  n u n b . r s  a l t . r  : ! o u r  L n  d n v s ,  r l i .  . i r i  u  d i l t . f . r r  i a l  t l e r ! e . r
s p r a y . d  r n d  u n 5 p r : y c d  t r r e a !  r f r e r  t 0  i !  d . r - s  n . d : . . . r . . r ' ,  i ! r . . f r  i n  r i r . . a s .
. l  a r . . h n i d s )  : i . e r  I 0 n  1 r l r  a , t s .  t h . s .  i : i r i n g .  s h . ! l . r  b !  i i r . r p . . t . d  F i r h



. : r re ,  houever ,  s in .e  p i t fa l l  t  ra |p i .s  i s  d .p .ndent  on  the  a . t j v i t y  leve ls  o f  th .
in r . r tcbr r t .s  and hcn. .  on  tenpera ture .  r f ,  fo r  exan, !1 . ,  the  chemica l  reduces
ac . i ! iLy  in  Lhos- "  ind iv idua ls  i i  do .s  no t  k i l t ,  o r  chanaes Lhe i r  res !d .s .  to
. ,a r i . t ions  in  tempera tur . .  then the  m. r imun e f fec t  a t  50  70  dnys  cou ld  be  a
t r ! : sure  . f  d i I [e rences  jn  3cr  i y i r ]  leve ls  a t  tha t  t ime ra the t  Lha!  in  n ! 'nb . rs .
T t ,e  re ( :overJ  t  ines  a .d  t  ime o f  nax idu ,  . f f cc t  a re  1 ike1y  io  be  shor tc r  in  thc
su tun . r  ah .n  h igher  r . i i ! , .u ru r .s  w i l t  r . su l t  in  g re . te t  g€n€rar  ac t i v i t y  and
i i c r rased r .p rodu. t ion ,  a l to r ing  recovery  o f  popu lar jo .s  by  im igra t ion  .nd
repro . tuc i ion  to  ! ro .ee . l  more  qu ick l t .  SoJne d i fa icuL ty  i s  the ie fo t€  1 ike1f  !o  be

i ,  g -  o  u l ,  ' . .  , r d ' ' .  -  
D  s i s ' '

i , r s r i c ide  ag . ins t  in re i teb ta te  g toups  or1 ,er  .han ro rms

Ti r  na i r  r ) ro l lem l i ke ly  to  b€  €r .ou . t . r€d  i f  tmbr ic ides  are  used r€gu la r ly  on
: r i r f i . lds  i s  th .  d is ru l t ion . f  thc  g r .ss land ecosys tem.  T l ie  r .mova l  o f  No ims,
r I i .h  a re  knom to  cont r i |u te  to  so i l  s t tuc iu te  a r ,d  fe r t i l i t y  (cu i i y ,  1987)  ra l
I t sad  ro  d t . i ruge p tob lens  .nd  poor  g rass  gro , th  i f  repeated  ov€r  a  nunher  o f

,v . f , f s .  Tn . r reas- "d  €x l rens€ mar  resu lL  i f  s l i t ing  o f  the  tu r f  and Lhe ap ! l i ca t ion
'  q u  ' ' o  h '  r F r " r  o i  g  " "  

-  
n ' l  o r "  r  " r

! , r . t ,  as  s l iders  n . I  resu l t  in .  su terabundan.e  o f  thc i r  l re l  s l lec ies  la t€ r  in
: r .  t . i r .  I f  rh i .  o . .u r3  f l r r i l ' . r  insc . t i c ide  app l icar ions  ray  be  rcqu i red  ro
. . r t ro1  Fopr l r t ion  cxp los ions  o f  some spec ies  tha t  u .LL1d nor  o th .n ise  have

r . ! e d .  r t o t i l e n  l u t  u h i c h  . o u l d  b €  n a j o r  b i r d

5 . CONCLUSTON

i l re , ,1 t imate  tes t  o f  an f  b i rd  cont io l  measure  is  uhc ther  i t  reduces  r l r ! : .ub . r
! l  b i rds ,  and hence the  r i sk  o f  a  6 i r r tsLr lke ,  o .  a  par t i cu la r  a rea .  Th is
i rL \ ' . s t iXa : i . r i  nas .or  t reer  a l ,1e  to  p r . \ ' .  tha t  the  lumbr ic ide  !as . f f . c t i ve  in
. r . l r i . r i ,Lg  th is  a in i .  The { la ta  do  sugg.s t .  hovever ,  cha t  r l ,€  use  o f  th is
hmt , r i . i . te  r i l1  reduce the  numt ,e rs  o f  .  war ie ry  o f  invcr tebrac€ spec ies  th i .h
r : r . /  i . fu  t ,a r r  o f  ihe  d ie t  o f  b i rds  on  a i r f i . Ids .  The fac t  rha t  th .  .hemica l  d id
,  ! .  - ,pp ,  J r  to  p . . . r r r t .  . f f cc r iv€ ly  long gr .ss  suards  and d id  no t  redu.€  {o rn
-  r f F r r  5 i e r 1 f 1 . : n r 1 )  s , g e F s r s  I n r .  i f s  g r e a t e s .  p o t e n t i a l  i s  f o r  u s e  o n  s h o r t

r fass  are .5  !o rder ing  iun 'ays  a .d  a rourd  o th . r  ins t . t la t io .s .  Th .  l in i ted  use
. :  L u r r l ) r i . j d e : i  i r  r h e s e  a f e a s : 1 1 s .  a . ' o i d s  t h c  p o t e n t i a l  f o r  l a r g c  s c a l e
d is r ! ! t i .n  o f  rhe  l rass la .d  ts . .sys t . r  r . s r l t ing  in  p ro l )1e : .s  .auscd b t  unchec l ied
i o p r l a t i . i  i f c r . n s c s  i n . e r t a j .  s f . . i . s  r l i . h  v o u l d  t e q u i r e  f u r t h e r  e x ! e n s i v e
,  ! L . r  i . n 1  . o n t r o L .
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: r . r p p i n g  t . . h . j q u e s .  D r  C  J .  f . a f . ,  T  B r o u e h ,  T .  I  v i l . o m  a n d : ! .  l l o r t . n

th .  'nanus . r rp r
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