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NAS Comrrni t tee on the ef fect  of ,  Fierbic ides in Vietnam

PREI-IMINARY PROPC$AI.S FOP. STUCITES ON T}ffi

PERSISTENCE OF IiERBICIDES IN FG.EST AND I'IANGRO\IE SOTL

J "  O "  F r y e r

G .  E .  B L a c k m a n

JUrRopgqqJsu

l . i hen  herb ic ides  such as  2 ,14r5*T and p ic t ro rarn  ase  sprayed f rom an

a i rc ra . f t  on  to  fo res t  onLy  a  smal l  p ropof t ion  w i l l  reach the  so i l  d i - rec t .

A f te r  emiss ion  f rom the  spray  nozzJ .e  some o f  the  herb ic ide  w i l l  be  los t

be fone reach ing  the  canopy as  a  resuLt  o f  d r i f t  o f  smai . l  d rop le ts  ou t  o f

t h e  t a r g e t  a r e a  o r  v o l a t i l i s a t i o n .  T h e  m a j o r i t y  w i l L  b e  r e t a i n e d  o n  t h e

f ,o l iage  o f  the  fo res t  p1-an ts  and then e i ther  absorbed or  le f t  on  the  lea f

sur face  "  Of  the  f rac t ion  en ter ing  the  Leafe  some wi l l  be  metabo l ised

wi th tn  the  pJ .an t  and some reach the  so i l  when dead J .eaves ,  tw igs  or  b ranches

fa lL  f rom the  t ree  -

I t  may be  expec tec l ,  there forer  tha t  cons{derab ly  Less  than the  nomi .na i -

3 gal /ac of  the defol iant  agents useC in Vietnam wi l l -  have reached the

so i l "  e i ther  d i . rec tJ .y  o r  ind i rec t l y "  The max imum leve ls  vu i l . l  have been

reached in  a reas  where  prev ious  spray ings ,  f ,o res t  cS.ear ing  or  agr icu l tu re ,
had grea tJ .y  reduced the  amount  o f  vegeta t ion  cover  ^  These leve ls  may

have approached the nominal  dcse i .n open places and occasional}y exceedeet

i t  when over lap  o f  spray  swathes  occur red .

The proposeC main  exper iments  a re  des igned to  inves t iga te  the  sa te

o f  d isappeat rance o f  2 ,4 r5*T ,  p ic lo ram and 2u4^D *  in  o rder  o f  p r io r i t y  *

when a  dose o f  3  ga l  agent , /ac  i s  appJ . ied  C i rec t  to  the  so i l  "  Under  these

cond i t ions  res idues  in  the  so i l  a re  l i ke ly  to  be  grea ter  than those
generaXly  resu l t ing  f rom the  de fo l ia t ion  programme due to  the  e l imd.na t ion
of  some o f  the  rou tes  o f  loss  a l ready  c lescr ibed,  Hovuever ,  i t  shou ld  be

borne in mind that rshere i t  is  necessary in the case of  upJ-and forest  or

mangrove exper iments  to  remove undergrowth  f , rom or  c lear - feL1 a  s i te  p r io r

to  spray ing  to  a l low reasonabLy un i fo r rn  app l i ca t i .on  o f  the  herb ic ides
there  w i l l  be  d i f , f i cu l t ies  in  the  in i t ia t r  dose and the  ra te  o f  d isappear*
ance o f  res idues  compared w i th  the  t rea tment  s f  a  re la t i ve ly  und is tu rbed
fores t ,  For  th is  reason i t  i s  hoped tha t  in  V ie tnam i t  w i lL  p rove  poss ib le

to  a r ra i lg€r  in  add i t ion ,  a i rc ra f t  appt r i . ca t ions  o f  soranges and Pwhi teE

to  a l low assessment  o f  the  pers is tence o f  herb ic i "de  res id r " res  fo l low ing
an in i t iaL  t rea tment  o f  a t  leas t  an  unc l i "s tu rbed mangrove area  and i f
poss ibJ .e  a  fo res t  a rea  a lso ,  The la t te r  f ,&y ,  however ,  r r 'e1-J -  p rove  imposs ib l "e

Exper iments  a re  a lso  proposed to  examine the  e f f ,ec t  o f  4  doses  o f
the  agents  on  agr icu l tu ra l  so iL  on  es tab l i shme.n t  and subsequent  ear ly
grov,r th of  a range of  crops "

PBpLWEp I$YEqIrc4rIA[E

The pers is tence o f  agents  Eorange

so i ls  in  the  Ph i l l i p ines  and V i .e tnam,

e and r lshf te E in rnangrove and "f,oresf
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I ' t  i s  hoped tha t  the  fo l low ing  exper inent  w i l l  be  car r ied  ou t  in  the
P h i l l i . p i n e s  a n d ,  a $  f a n  a s  p o s s i b l , e ,  d u p l i c a t e d  i n  V i e t n a r n "

f r f tg . t :  To  de termine the  ra te  o f  c i i sappearance f rom so i - l  o f  2 r4r5*T,
p icJ ,o ram and 2 ,4*D appL5ed shor t i "y  a f te r  c l -ear* fe1" l ing  an
area o f  rnangroves  "

.$,*$_g: Ttr is shour lct  be at  the higher end of  t r i€ t idal  range to al lor t t
adec.uate t ime for spraying and soiJ.  samp.S"ing l t 'hen the mud
is  no t  covered bv  rva ter  "

lq.sqgsst"p-s -ft.gtsg
fr

3 F,al  (US ) lac
*  a p p r o x -  L 2  " 9  l b  2 , r 4 * f J  a . e , f a c  +  L 3  " 2  l b  2 . 4 0 5 * T  a - e , l a c

W-bire

3 gal  (US ) lac
*  a p p r o x .  1 . 6  l b  p i c J " o r a r n  a , e . / a c  +  6  " 0  l b  2  r 4 * D  &  " e , / a c

F_pggg_Wlwge /*pproximately 30 gaL/ac accorcii"ng to equi-pment avai"Lable
a n d  r e s u l t s  o $  t e s t  s p r a y i n g .

_kgH, la l ignqB 
E0rangee is  a  ra ther  v iscous  o iJ .y  tLu id  wh ich  rnus t  e i ther
be  d i lu ted  r .v i th  o i l  o r  emui .s i f ied  w i th  rva tes  a f te r  the  add i t ion
o f  &  su i tab l -e  emul -s i f ie r ,  be fore  i t  can  be  app l ied  a t  the
c les i red .  ra tes  by  convent iona l  pJ"o t  spray ing  equ ipment "
D iese l  o r  kerosene are  su i tab te  d i . luen ts  bu t  migh t  be  ob jec ted
to  on  the  grounds tha t  a t  h igh  ra tes  they  migh t  conce ivab ly
a l . te r  the  ra te  o f  d isappeaf ,ance o f ,  the  herb ic ides .  I f  an
o i l / l va te r  emuls ion  is  used o  the  poss ib i l i t y  o f  the  emuls i f ie r
hav ing  an  e f fec t  on  d iss ipa t ion  must  aLso no t  be  overLookec i "
e . 9 "  b y  a l l o r v i n g  g r e a t e r  r e o b i . l i t y  o f  t h e  h e r b i c i d e  i n  t i d a l
nraters a probJ-ern that could be ol /ercome by having a qui-ck*
break ing  ernu ls ion"  The adv ice  o f  Dr  "  C"  f t l i nar ick  i s  be ing
sought "

EIgI*S+gg To be determined on si te but for  t t re basis of  p lanning i t  is
ggq,,.1gJ-o"._q-t"t suggested that an area not less than 90 x 3O yd be cleared

to  a11or ' r r  3  x  30  x  3C yd  p l -o ts ,  two to  be  t rea ted  w i th  i )
o range i i )  v , rb i te ;  the  th i rC as  cont ro l  .  S tumps shou ld 'be  cu t
a s  n e a r  g r o u n d  l e v e l  a s  p o s s i b l e  t o  f a c i L i t a t e  s p r a y i n g .
Trash shoul-d be removed from area and could be stacked around
p e r i m e t e r .  I t  s h o u l d  n o t  b e  b u r n e d  n e a r  t h e  s i t e  a s  c h a r c o a l
couLd confuse the  resu l " ts "  To  rn in imise  the  r i sk  o f  c ross
contaminat ion  the  c leared  area  shou ld  be  or ien ta ted  so  tha t
the  main  fLow o f  t ide  is  paraJ- leJ-  to  i t s  shor te r  s i .des  "  I f
due to  Loca l  topography  i t  i s  no t  poss ib l -e  to  have the  3
p lo ts  a l l  in  one b lock ,  each can be  l "oca ted  in  a  separa te
c lear i *g ,  in  wh ich  case the  s . i . tes  shou ld  be  as  c lose  together
as  i . s  f  eas ib le  "
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Some way r t r i J . l  have tc  be  found to  }oca te  accura te ly  each
plot  for  the durat ion of  t l : .e exper i rnent -  Permanent markers ' t  ,1
for each plot  corner rv i11 be needed, Unless-. t f rq-g.gga".*S ' ' r f

.segu::glv .sua$,_4e{ +t ._Al]-j.insgs .-t}e rernoval gJ ma-{hgr-g-}Y 1\"
i.iir-eE"$J n"tt-Ei-. i"Ti;iprtqA= ff trr" plots are located { \

by t r iangu l -a t ion  to  ao jacent  uncut ,  marked mangrove t rees ,
care  rv i lL  have to  be  taken tha t  these w i l l  s t i t - l  be  id .en t i -
f iab le  in  the  event  o f ,  the i r  be ing  cu t  down by  J -oca t r  peop}e  "

Spray ing  shou ld  take  p lace  on  the  ebb t ide  a f te t  the  water
has  dra ined f rom the  pJ .o ts "  Prov ided the  chemica ls  have

been prepared and rneasured beforehand and the spraying
equ ipment  i s  in  good order  and has  been caL ib ra ted  "  i t
shou i .d  be  poss ib le  to  spray  bo th  t rea tments  w i th in  2  hours  "
Dr -  Cirandler and Profe.ssor FIo are requested to advise

urgentLy on days in January when l"oru t ide occurs around. noon
in  the  se lec ted  areas  in  the  Ph i l " l ip ines  and the  Rung Sat ,
V i e t n a m ,  r e s p e c t i v e l y  "

T t  i s  suggested  tha t  the  spray  l i c lu ids  a re  s t ra ined th rough
a fine rnesh f ilter whfls-L_bSf Sg_pogf-e*q" 1nt-q t_Le-_EgrpJ.eg.
They shouLd be made up into t ransparent contair ters to al lo iv
a n y  c r y s t a l l i s a t i o n  o f  2 1 4 r 5 * T  -  e s t e r  o r  e m u l s i o n  *

b r e a l t i n g  t o  b e  d e t e c t e d ,  U n l e s s  p r e v i o u s  t e s t s  c o n f  i r n r
tha t  adequate  s tab i l i t y  o f  an  o i l - , / rua ter  e rnuLs ion  o f  sorangee

can be  assured fo r  the  requ i . red  t ime to  aL l -ow detec t ion  o f
concent ra te  i "n  the  Labora tory ,  m ix ing  up  must  be  done on
s i te  and je r ry  cans  o f  c lean rva ter  w i lL  be  req t r i red  ( to ta l ,
2 0  g a l ? )  "  T o  p r e v e n t  d r i f t  o f  s p r a y  o n  t o  a d j a c e n t  p l o t s
( t t r i s  i s  par t i cuLar ly  i rnpor tan t  in  v iew o f  the  h igh  c loses
used) ,  two w indsh ie lds  nay  be  requ i red  one up-w inde one
down-wind*  Hess ian  s t re tched over  a  l igh t  luooc len  f rame
( a b o u t  2  " 5  x  5  f t )  i s  m u c h  b e t t e r  t h a n  p l a s t i c  f i l m  f o r
th is  purpose "  To  ass is t  accur ra te  spray ing ,  a  s top  l l ' a tch
shou ld  be  ava i l -ab le  "

i ' { .9!ec The spray bar (rar i th pressure guage) and nozzle set-
up  shou ld  have been prev ious l "y  ca l ib ra ted  w i th  the  spray
l iqu ids  to  be  used to  p rov ide  reasonab ly  un i fo rm depos i t
over  the  spray  s r r 'a the  "  The v iscoc i tyo  th roughout  and spray
fan angJ.e may be appreci"ably di f ferent for  lvhatever formu-
la t ion  o f  corange t  i s  used and fo r  swh i te  ?  and even fo r
t h e  d i f f e r e n t  c o n c e n t r a t i o n s  "  I t  i s  e s s e n t i a l  t h a t  a  f u 1 L
ca l ib ra t ion  progran ime is  comple ted  be fore  reach ing  the  s i te
and i f  necessary  d i f fe ren t  spray  bar  and nozz le  conf i -gur*
at ions provided "

Tes ts  a t  l , {RO po in t  to  us€  o f  a  Po lyc l ,a i r  Knapsack  sprayer
f i t ted  rs i th  a  spec ia l -  Lance and sprayboom" Promis ing
resu l ts  have been ob ta ined"  w i th  A l ln ran  fan  je ts  opera t ing
a t  l C  p " s  " i  a p p l " y i n g  3 C  g a L / a c  a t  2  m " p " h .  t o  a  2  y d  s w a t h e  "
The present  pLan is  to  take  ou t  th is  equ ip rnent  to  the
Ph i l l i p ines  '  use  i t  fo r  the  mangrove and fo res t  s i tes
s e l e c t e d  b y  I R R I  a n d  t h e n  t a k e  i t  t o  S a i g o n  "  I f  I R R I  d o e s
not have sui table eguipment,  I ' , {RO can make avai labl"e t r^ro
s e t s  o n e  f o r  V i e t n a m *  o n e  f o r  P h i l l i p i n e s .

S c h e d u l e .  S u g g e s t e d  t i n e s  o f  s o i l * s a m p l i n g  a r e r  0 ,  3 ,  9 ,
and 27  r r reeks  a f te r  t rea t rnent .  I t  i s  necessary  to  sample
immedia te ly  a f , te r  spray ing  (sha l low cores  on ly  *  say  2  in  "

)p5as-gg.
sgs3p4ssg.;

$empl iEs fo l
r e s i d u e s e



Fq"*i*ss-s3 *

Res.*gss
-ssl:sig:

M
s t u d i e s :

,* . {_

deep)  and be fore  the  p lo ts  become f looded by  the  t iCe to

es t i rna te  the  percentage recovery  o f  the  app l ied  herb ic ide  "
Thi .s rnay vary f rom around 60 to 100% + according to previous

e x p e r i e n c e  i n  a g r i c u l t u r a L  s o i l s  "  I f  p o s s i b l e  n o t  l e s s  t h a n

2C cores  f ro rn  each sprayed area  shou ld  be  taken a t  random

from'each t rea ted  a tea  a t  each sampl ing  da te  "  I " r i thou t

pre l im inary  wor lc  to  measure  var iab iL i ty  o f  res idu€s  "  there

can be  no  s ta t i s t i ca l  bas is  fo r  cho ice  o f  s rumber  o f ,  co fes
per  p lo t  and log is t i cs  a re  1 ikeLy  to  p rove the  dec id ing

" f  ac to r  .  A t  the  2nd,  3 rd  and 4 th  -sampl ing  da tes  ,  cores

s h o u l d  b e  t a k e n  t o  t h e  f u L l  d e p t h  o f  t h e  c o r e r  ( c  "  7 5  g m )  r
each core  be ing  d iv j .ded in to  the  top  5  in "  (LZ "5  cm)  and

t w o  2 6  c n  s e c t i o n s .  O n  e a c h  s a m p l i n g  o c c a s i o n ,  5  c o m p a r a b l e

random cores  shou l "d  be  taken f ro rn  the  un t rea ted  area .  The

core  sec t ions  shou l -d  be  p laced in  separa te  poJ"ye thy lene

b a g s ,  I - a b e l L e d  a n C  s t o r e d  i n  a  s d e e p  f s e e z e s  w i t h i n  a  f e w

hours  o f  sampl ing  un t i l "  requ i red  fo r  ana lys is .  T f  20  samples

are  taken f rom each t rea ted  a tea  and 5  f ro rn  the  cont ro l ,
the  number  o f  samples  fo r  ana lys is  w i l t  be  20  x  L  x  2  +  5  =  45

f rom the  f i rs t  sampl ing  da te  and 20  x  3  x  2  +  5  x  3  =  l -35

f o r  e a c h  o f  t h e  t h r e e  r e m a i n i n g  d a t e s ,  i  " e .  a  t o t a l  o f  4 5 0

samples "  i ' , r l l0 exper ience suggests a maximun of  16 determin*
a t i o n s  o f  2 r 4 e 5 - T  a  d a y  o r  8 ,  -  l C  p i c l o r a m  p e r  G L C  u n i t .

I f  i t  i s  necessary  to  reduce the  number  o f  samples  by  bu lk -

ing  and sub-sampl ing ,  i t  rnus t  be  rea l i . sed  tha t  i t  i s

un l i ke ly  to  be  easy  v r i th  th is  type  o f  so iJ -  and tha t  the

mix ing  process  w i l l  resu l t  in  aera t ion  o f  the  sampJ"es  and
poss ib l "y  a  rap id  change in  pH and the  mic rob io log ica l
s ta tus  o f  the  so i1 ,  r ,vh i -ch  migh t  a f fec t  the  per -s j .s tence o f

the  herb ic ides  "  
*

The t r .RO c lua l -  purpose 2  x  36  in ,  so i l  corer  i s  a l ready  ava i l -
ab l -e  in  Sa igon su i tab l .e  fo r  bo th  fo res t  and mangrove so i l s  "
A  new l igh t -we igh t  corer  i s  cur ren t ly  be ing  cons t ruc ted
at l rRO which shoul-d be sui table for  the mangrove and
v o l c a n i c  s o i l s  o f  t h e  P h i l l i p i n e s  "  I t  w i L l  p r o b a b l y  n o t
be  s t rong enough fo r  rea l l y  hard  or  s toney  so i ] . s  "  The pLan

is  to  loan th is  to  IRRI  i f  su i tab le  equ ipment  i s  no t  a l - ready
a v a i l a b l e  t h e r e  "

Samples  f rom the  exper iments  invo lv ing  agent  €orangeE shou ld
be ana}ysed fo r  214?5-T and those f , rom the  exper iment  w i th
twh i te t  fo r  p icJ .o ram.  I f  poss ibLe 2 ,e4*D shou ld  be  anaLysed
in  samples  f ron  bo th  exper iments  bu t  th is  shou lC be  regarded
as o f  Lorver  p r io r i t y  s ince  2r4-D is  known to  degrade more
r a p i d l y  i n  s o i l  t h a n  2 , 4  r 5 - T  "  A t  t h e  t i r n e  o f  w r i t i n g
(22nc i .  i {ovember )  i t  i s  no t  kno l ' . rn  fo r  cer ta in  wh ich  Labora tor ies
r v i l l  c a l r y  o u t  t h e  a n a l y s e s .  D r .  C h a n d l e r  h a s  o f f e r r e d  t o
exp lo re  the  poss ib i l i t y  o f  the  rdork  be ing  under taken by  IRRI
a n d  P r o f e s s o r  F i o  a n d  D r .  L a n g  w i l l  i n v e s t i g a t e  f a c i l i t i e s
in  Sa igon "  In  e i ther  case,  comnun ica t ion  shou ld  be  es tab*
l i shed rv i th  Dr .  R-  J .  Hance o f  l r tRO who has  exper ience o f
the  techn iques  anc l  p rob lenrs  invo lvec l  and who,  i f  necessary ,
i s  p repared to  make a  shor t  adv i -sory  v is i t  to  the  t rabora tor ies
concerned .

In  add i t ion  to  the  bas ic  exper iments  p roposed above,  i t
h 'ould be valuable i f  the work could be extended to include
( i )  p lo ts  o f  mangrove fo res t  in  a  na tura l  s ta te  sprayed by
a i r c r a f t  w i t h  ? o r a n g e e  a n d  E w h i t e E  a t  t h e  s t a n d a r d  r a t e  o f

*  I t  fo l l "ows from
should be made

t h i s  t h a t  5 0  r e s i d u e  d e t e r m i n a t i o n s
inr- 'nediately af ter  mixing "
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3  gaL/ac  (v ie tnarn  on ly ) ;  ( in )  some b ioassays  o f  res idua l -

p h y t o t o x i c i t y , i n p a r t i c u l a r t h e p J . a n t i n g o f m a n g r o v e s e e d *
i i r rg "  in  s i tu ;  ( i1L> measurement  o f  ra te  o f  d isappearance

ruhen qorangef  and ewhi tes  a re  appL ied  a t  lower  doses

f e p r e s e n t i n g d r i f t l e v e l s o r a d o s e l i k e l y t o r e a c h t h e
s o i l d i r e c t u n d e r a f o r e s t c a n o p y ( o n l y j - f t h e a i r c r a f t
appJ ' i , ca t ions  descr ibed be lo tv  p f  ove  no t  to  be  feas ib le  o r

L f  assessment  o f  the  hand-sprayed p lo ts  t  and 6  weeks  a f te r

t r e a t r n e n t  i n c l i c a t e  a  s L o w  r a t e  o f  d i s s i p a t i o n ) .

( i )  $ lq".cra#:-sprater l -pJ.q}* '  The. s ize and repl icat ion of

the  p lo ts  *n f f iU .  A" i la6O by  the  eco logy  group bu t  i t  seems

l ikeJ .y  tha t  t ! r 'o  un t rep l i ca ted  s t r ips  each o f  to ranges and

twh i te ,  (a t  3  gaL/ac i  w i lL  be  a l l  tha t  i s  feas ib le  w i th  a

buf fe r  un t rea ted  s t r ip  be tween*  As  a l - ready  no ted ,  the  rou te

o f  en t ry  o f  the  herb ic ide  in to  the  so i l  i s  1 ikeLy  to  be

targe ly  v ia  the  leaves  and tw igs  o f  the  t rea ted  fo res t  and

i f  poss ib le  an  es t i rna te  o f  the  herb ic ide  dose reach ing  the

so i l  d i rec t l y  o r  ind i rec t l y  shou lc l  be  ob ta ined by  ( i )  use

of an oiL-sox.uble dye such as waxol ine Red in the spray

s o l u t i o n ,  p l a c i n g  s t r i p s  o f  f i l t e r  p a p e r  i n  s u i t a b l e  h o l d e r s

a  few inches  above the  so i l  sur f ,ace  pr io r  to  spray ing"  e lu t ing

the  dye  f rom the  f i l te r  papers  a f te r  spray ing  unq assess ing

dosage by  co l -o r imet ry ;  ( i i )  co l lec t ing  sarnp les  o f ,  l "eaves

fa l l " ing  f ro rn  the  t rees  a t  in te rvaJ-s  a f te r  spray ing  and

est ima i ing  the  herb ic i .de  reach i .ng  the  so i l  by  th is  rou te  "

t rn  e i ther  case var ia t ion  i .n  depos i t  f rom pLace to  pJ 'ace

ru i th in  a  sprayed p lo t  i s  L ike ly  to  be  ex t remely  Large and

unless a considerable number of  random sampl-es can be taken

and anaLysed,  the  chance o f  any  re l lab le  da ta  resu l t ing

wi l l ,  be  sna l l  "  L i t t le  g t r idance can,  un for tunate ly ,  be  g iven

on the minimum nun:ber of  sarnples reguired to produce a

reasonab ly  Low coef f i c j .en t  o f  var ia t ion  and i t  seems tha t

a t  the  bes t  on ly  a  rough es t i rna te  o f  herb ic ide  leveLs  reach*

ing  the  so i l  can  be  ob ta ined,  For  the  in i t ia l  sampS' ing  o f

"p i "y  
depos i t ,  a  reasonabLe procedure  rn i .gh t  cons is t  o f  f i ve

r o w s o f l o s a m p l e s a t r i g h t a n g l e s t o t h e d i r e c t i o n o f s p r a y *
ing ,  spaced a t  regu l -a r  in te rva ls  aLong the  swathe "  Two- inch

wide s t r ips  o f  f i l te r  paper  have proved sa t is fac to ry  fo r

t h i s p u r p o s e , b e i n g k . e p r t f ' I a t i n l . i g h t m e t a l h o l d e r s w l r i c h
can eas i l y  be  made , rp  i ro t  th in  gauge sheet  a lumin ium.  I f

each p lo t  cons is ts  o f  two spray  s l {a thes ,  so iL  sampl -es  shouLd

not  be  taken f rom the  v ic in i ty  o f  the  - iunc t ion  o f  the  ad jacent

swathes ,  s ince  the  dose is  l - i ke ] -y  e i ther  to  be  excess ive  o f

much lower  than average accorc l ing  to  exac t  pos i t ion  o f  the

a iscra f t  on  each run  and preva i l ing  met  cond i t ions"  In

V ie tname theproced,ure  adopted  fo r  so i t r  sampl ing  fo r  fes idue

anaLys i i  o f  i t *  a i rc ra f t -sprayed p lo ts  w i l '1  doubt less  be

m o r e  a  Q u e s t i o n  o f  f e a s i b i l i t y  r a t h e r  t h a n  o f  s t a t i s t i c a l

requirernent "  I f  possibLe cofes sf iould be ana]-ysed separatel 'y

as above, I f  not ,  buLking and sub-sampl ing can be done pro*

v id ing  thorough rn ix ing  can be  ach ieved (p robabLy necessary

to  do  th is  by  hand)  and there  is  on ly  a  shor t  i "n te rva l  be tween

mix ing  and ana lys is  *  o r  deep* f reeze s to rage.  Aga in  20

cores per pLot strouta ,  i f  possible,  b€ regarded as a minimurn

w i t h  a  s e l e c t i o n  o f  s i t e s  r e p f e s e n t a t i v e  o f  d i f f e r e n t  d e n s i t i e s

o f  canopy "  s ince  t i re  to ta l  dose reach ing  the  so i t r  i s  x ike ly

to  be  cons iderab ly  less  than in  the  c l -eared  p lo ts  and the

per iocl  of  dosage wi l - j "  cover days ,  i f  not  weeks u fo l lowing
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treatment accorcl ing to the rate of  leaf  fa l le In 'ofe f reciuent

e a m p l " i n g s  w i l l  b e  i e c ' u i r e d "  p a r t i c u l a r l y  i n  t h e  e a r l y  s t a g e s '

e , g "  0 u  1 '  2 ,  4  a n d  t :  w e e k s  a f t e r  s p r a y i n g *  I f  i t  i s  d e c i d e d

to  co l lec t  lea f  sampl -es  fo r  herb ic ide  ana lys is ,  rv icker  o r

tnroven grass baskets of  local  nanufacture should be con-

s idered .  They  rvouLd be  cheap,  f igh t '  inconsp icuous  and

e a s i l y  s e c u r e d  a b o v e  h i g h  t i d e  l e v e l  t o  3  c a n e s  '

( i i )  B i .gags-avs .  In  add i t ion  to  the  chemicaL res idue de ter *

minat ions out l ined above, i t  would be valuable i f  s imple

b i o a s s a y s c o u l d b e u n d e r t a k e n t o p r o v i d e a q u a l i t a t i v e
a s s e s s m e n t o f t h e d i s a p p e a r a n c e o f p h y t o t o x i c r e s i d u e s "
cons iderab le  exper ience o f  f ie ld  and Labora tory  techn iques

f o r b i o a s s a y h e r b i c i d e r e s i d u e s i n s o i ] " i s a v a L l a b l e a t
l , ' r lRO but modif  icat ion would be required for mangrove soi ls "

F o r t h e l . a t t e r t h e m o s t r e a l i s t i c a p p r o a c h w o u l d s e e m t o
b e s e q u e n t i a l . p J - a n t i n g s o f m a n g r o v e s e e d l i n g s d i r e c t i n t o
the cleared hand-sprayed plots and the aircraf t -sprayed

s t r i p s .

(i i i) toyg5 4osgs oll.. clggred-;p!9lF

o f  e i ther  agent  ( ro range ' -HTf f i ; - t *1 )  migh t  be  appropr ia te '

bu t  shou ld  be  ad jus ted  accord ing  to  the  d isappearance ra te

i n d i c a t e d  b y  t h e  e a r L y  a s s e s s n " n t *  i n  t h e  h a n d - s p r a y e d  p l o t s .

T h i s s h o t l l d n o t r e c e i v e h i g h p r i o r i t y , u n l e s s t h e ] - a t t e s
i .ncl icate that  ] - i t t1e I 'oss 

" f  
herbic id"e has occurred or i ' f '

in the case of  nangrove soi l -s i t  should not prove possible

to  under take  the  aer ia l  spray ing  t r ia i '  "

II FOREST SOTLS

The genera l  p rogranme descr ibed above is  a lso  re levant  tO fo res t  so i l s

bu t  w i l l  o f  course  requ i re  rnod i f i ca t ion  accord i 'ng  to  loca j '  cond i t ions  "  In

the  ph iX . l ipd-nes  Dr .  Chand ler  has  repor tec t  tha t  i i  i ' s  3 ' i ke1y  to  be  poss ib le

to c lear the undergrowth areay to l -ay down the main exper i 'ments in a stand*

ing  fo res t ,  In  V ie tnarn  a  rubber  p lan ta t ion  is  l i ke ly  to  be  the  most  su i t *

ab l -e  i f  a  s i tee  secur i ty  and co*opera t ion  can be  ob ta ined"  In  bo th  fo res t

and mangrove there  is  some r isk  o f  darnage to  the  t rees ,  par t i cu la r ly  f rom

agent  Bwhi teE and.agneement  about  t t r i s  w iLX need '  to  be  reached w i th  the

coL labora tor  "
. ' \ :

II3 AGRICULTURAL STUDIES

To obta in  background kno l r r ledge o f  the  pers is tency  o f  res id -ua l  e f fec ts

in  the  so i l  a r i s ing  f rom dr i f t  o r  the  acc identar .  appL ica t ion  o f  the  eorange s

and swh i te?  fo rmula t ions  to  a rab le  c rops  the  fo l low ing  exper i rnenta l  Layout

is  p roposed (see d iagram on page 7) ,  bu t  l ' u i th  separa te  e l iper inents  fo r  the

two fo rnu la t ions  e

There are a<lvantages of  ease of ,  appl icat ion in having long

r e l a t i v e l y  n a r r o w  p l o t s  t r , h i c h  s h o u l d  u e - s p r a y e d  a t  r a t e s  o f  0 " c '  0 ' 3 '  l " . c

and 3_c  gar lons  o f  the  agent  per  acre .  As  s ta tec  ear l - ie r  each f  o rmula t i 'on

should be di luted to give a cover of  30 gaLlac "
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At  four  in te rva l .s  a f te r  spray ing  rows o f  seed in  the  case o f  corn
(maize) ,  sorghur i r ,  g roundnut  and mung beans shou ld  be  so l ' rn  t ransversa l l y

a c r o s s  t h e  c o n t r o l  a n d  t r e a t e d  p l o t s ,  t o g e t h e r  w i t t r  c u t t i n g s  o f  s w e e t  p o t a t o

and t ranspJ .an ts  o f  r i ce  see J -a te r .  A t  each sowing  there  shou ld  be  a

minimum of 4 rotvs wi t f i  records of  pJ"ant establ ishment and growth rnade on

t h e  t l v o  m i d d L e  r o t r r s ,  T h e s e  o b s e r v a t i o n s  s h o u l d  b e  r e s t r i c t e d  t o  t h e  e a r l y

vegeta t ive  phase say  4-6  weeks  f rom sowing or  p lan t ing  ' -  when any

abnormal i t ies  in  the  pa t te rn  o f  g rowth  shou ld  be  no ted ,  together  lu i . th  f ina l

counts made at  the end of  the 4-6 weeks of  leaf  and stem or t i . l ler  number

and maximum height *  4$ minimum requirenents '

A . f te r  mak ing  the  observa t ions
t h e r e  w i l l  b e  n o  i n t e r f e r e n c e  l v i t h
been sown a t  a  la te r  da te  "

a l l  the  p lan ts  s i rou ld  be  removed so  tha t

ad jacent  younger  p lan ts  tha t  may have

The J -ayout  o f  the  p lo ts  w i l l  be  dependant  on  rvhether  dur ing  the  i ' i fe

o f  the  exper iment  any  dry  per iod  is  l i ke ly  to  be  so  pronounced tha t  i t  w i1 l "

no t  permi t  o f  the  success fu l  es tab l i shment  and subsequent  g rowth  a t  each

of  the  o 'soro ing"  da tes  "  I f  d rought  i s  no t  a  hazarc l ,  the  ground is  leve t  and

there  is  l - i t t le  r i sk  o f  sur face  rvash in  heavy  ra in  the  pLot  un i t  shouLd be

one where  the  l .ength  is  su f f l c ien t  to  acconmodate  the  f ,our  so l ing  da tes  o f

a l l  t h e  s e l e c t e d  c r o p s "  B u t ,  c l e a r l y  t h e s e  c o n d i t i o n s  r s i l l  e x c l u d e  p a d d y

r ice  w i th  i t s  requ i rement  o f  s tand ing  wate f  "  The s imp les t  a r rangement
r ryou ld  be  fo r  a  separa te  r i ce  exper iment  rv i th  bunded pLots  "

Assuming tha t  the  d is tance be t rseen ro lvs  w i l l  be  about  1"5  fee t  fo r

corn? sorghurn,  groundnut and rnung bean and 3 "0 feet  for  str 'eet  potatoes

the  to ta l  p lo t  leng th  w iL l  be  200 fee t  (5C x  4 )  rs rh ich  wou ld  a l . low nar row

gaps betweerr sowing dates "  I f  th is is an aur lnuard shape the plot  could be

s p l i t  i n t o  2  p a r a l l e l  L O O  f t  L e n g t h s ,  e a c h  w i t i r  2  * s o w i n g  d a t e s .

The & ' id th  o f  the  p lo ts  shouLd be  re la ted  to  the  e f fec t i ve  w id th  o f

the  sprayboom and fo r  un i fo rmi ty  o f ,  app l i ca t ion  p lo t  w id th  shou l "d  be  in

mul t ipJ .es  o f  boom wid th ,  l v i th  a  man imum of  6  f ,ee t  "

Th is  sp l " i t  p lo t  des ign  is  a imed a t  min imiz ing  poss ib le  contaminat ion

between doses  and so  pre ferabLy  the  w id th  o f  the  pa th*s  separa t ing  the  un j . t

pJ-ots,  cornpounded of ,  dose and t ime of  sorr ' ing,  should be reLat ively rv ide

a b o u t  6  f e e t .  A g a i n ,  b e c a u s e  o f  t h e  g r e a t e r  m o b i t i t y  o f  t h e  r w h i t e u  f o r *

mr : la t ion  tL re  two exper iments  shou ld  be  weJ- l -  separa ted .

T f  there  is  a  danger  o f .  q {a te r  s t ress  and a l l  the  pJ .o ts  have to  be
watered  f rom t i rne  to  t ime the  layout  shou ld  be  subs tan t ia l l y  the  $ame but

t h e  c l e t a i J " s  w i l l  b e  d e p e n d a n t  o n  t h e  r n e t h o d  o f  i r r i g a t i o n "

The in te rva ls  be tween sowing  da tes  w i l " l "  be  de ternr ined by  ( i )  when the
exper iment  i s  s ta r ted  and ( i i )  the  cornp le t ion  o f  the  observa t ions  fo l . low-

ing  the  l "as t  sowing  da te"  I f  as  p lanned the  exper iments  a re  in j . t ia ted  in

January at  the IRRI and in January or February at  I ' " rytho and aLL the data

to  be  are l ready  by  the  au tumn fo r  incorpora t ion  in to  the  f ina l  repor tu  the
in te rva ls  be tween sowing  da tes  on  a  logar i thn ic  sca l -e  shou l -d  be . . -3 . r . .6 ,  +?
and 24  weeks  f rom the  t ime o f  spray ing  "

I , l i thout a knowledge of  1ocal  condi t ions onJ.y a guest imate of  the l "and
requ i re rnent  can be  rnade.  A l lo r t ' i ne  fon  a  th ree- fo ld  rep l i ca t ion  about  an
a c r e  s h o u l d  s u f f i c e .

The plots should be hand.*rveeded as necessary to ensure that &'ssi-s do
not  in te r fe re  v r i th  i )  p ; ro iv th  o f  the  c rops  i . i )  seedbed prepara t ion  and c rop
e s t a b L i s h r n e n t ,
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LIST OF EQUIPMENT TIKELY TO BE NEEDEN

ffis[rjg,"gT*_BLg"'fi

Pegs

Labe 1s

S t r  i n g

Tape measure*

F,laLlet or hammer

ffB+roNg
Sprayer*  

)
spray t room* ;  

Pre*caL ibra ted

4 p las td .c  conta iners  o f  1 .5  US ga l  capac i ty  fo r  m{xd .ng  up  spray  so i .u td .on

C l e a n  w a t e r  2 c  g a l  i n  c l e a n  c o n t a i n e r s ,  e . F .  p e t r o J "  o r  j e r r y  c a n s

Measur ing  jug  1  US ga l
r r  $ r  I  p i n t

Stopr,uat ch*

P las t ic  funne l  w i th  " f ine  mesh f iL te r  o r  fn rnneL w i th  rnusJ . in  fo r  f iS te rd"ng

Rubber gl-oves

L igh t  rubber  o r  canva*s- rubber  boots

" J4L*g3uc-ql"ffi_

Dye

F i l t e r  p a p e r  s t r i p s *

Aluminirrrn holcrers*

B a s k e t s  f o r  c o l " l e c t i n g  l e a v e s

Canes fo r  -cuppor t ing  basket  c lean o f  water

s4ggprNG

Corer*  (a  new core t r  i s  be ing  cons t ruc ted  a t  l t lRo  and w iLX be ava i lab le
fo r  use  in  Ph i l ipp ines  in  add i t ion  to  the  one a l ready  in  Sa igon)

Doub le  po lye thy lene bags*  (50C)
or
M e t a l  c o n t a i n e r s  ( a l r e a d y  i n  S a i g o n )
or
P l a s t i c  j a r s  w i t h  s c r e w  t o p s

P l a s t i c  l a b e l - s *

Pens qsi th rrraterproof ink for  marking*

NorEc r tems rnarked with *  rv{r-r  be provided by l i rRo
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