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SUMMARY 

Experiments were conducted in Texas from 1975 through 1976 to investi- 
gate the place and value of rapid-fruiting cottons in production schemes 
directed at minimizing damage from the boll weevil, ~nthonomus grandis Bohe- 
man. Narrow-row planting and the selection of certain genotypes produced - - 

more cotton bolls earlier in the season and increased yields.  he benefits 
of genotype selection depended on the length of time d;ring the bloom and 
boll set period that injurious numbers of weevils were delayed. Short-sea- 
son types were more productive than their long-season counterparts in cases 
where the weevil-free period was shorter; however, where weevils were delayed 
the slower-fruiting cottons produced equally well. Susceptibility to boll- 
lock injury increased daily as bolls developed from later flowers following 
initiation of blooming. Seventy percent or more of the lint harvested (500- 
750 pounds of lint per acre) was produced from flowers of the first 3 weeks 
of blooming. It is during this critical time period that significant boll 
weevil damage to squares must be prevented if a satisfactory yield (500-750 
pounds of lint per acre) is to be obtained without initiation of costly 
late-season insecticide applications. 

KEYWORDS: Boll weevil/ Anthonomus grandis  ohe em an/ control/ cotton/ 
genetics/ short-season genotypes/ narrow-row planting/ age of cotton 
boll/ "short-season effectw/ Texas. 
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The t e n u r e  o f  F r e d r i c k  Wil l iam Mally w i t h  t h e  A g r i c u l t u r a l  and 

Mechanical Col lege  of  Texas i n  Col lege  S t a t i o n  was a  b r i e f  one of 3  

112 y e a r s ;  b u t  he  l e f t  a  c o r n e r s t o n e  o f  r e s e a r c h  f o r  v i a b l &  c o t t o n  

p roduc t ion  t h a t  now ex tends  over  a  s i g n i f i c a n t  amount of t o d a y ' s  

ac reage .  Entomology a t  t h e  Col lege began i n  1899 w i t h  t h e  a r r i v a l  o f  

Mally,  who was engaged t o  deve lop  a  s o l u t i o n  t o  t h e  shocking 

d e s t r u c t i o n  brought  by a  s m a l l ,  g ray  i n s e c t ,  t h e  b o l l  w e e v i l ,  

Anthonornus g r a n d i s  Boheman. ~ r u p t i n g  out  of Mexico, t h i s  d e s t r u c t i v e  
4 + 

c o t t o n  p e s t  had s t r u c k  through a  l a r g e  p a r t  of  Texas by 1899, l e a v i n g  

l i t t l e  doubt t h a t  any of  t h e  c o t t o n  a c r e a g e  of t h e  Old South would 

escape .  ~ a l l ~ ' s  s t e w a r d s h i p  a t  t h e  Col lege ,  h i s  r e s e a r c h  and 

e x t e n s i o n  programs, t h e  recommendat i o n s  he  submi t t ed ,  t h e  r e j e c t  i o n  of 

t h e s e  same recommendations by growers ,  and t h e  s lowly  e v o l v i n g  b o l l  

weevi l  management p r a c t i c e  dur ing  t h e  nex t  70 y e a r s  o r  so  a r e  t h i c k  

wi th  i rony .  
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( ~ g r i c u l t u r e  and Research Extens ion  Center  a t  ~ v a l d e )  . 



-2- 

Mally saw t h a t  every advantage was being surrendered t o  t he  b o l l  

weevi l  by t h e  then presen t  manner of c o t t o n  product ion.  Oddly enough, 

t he  co t ton  p l an t  i t s e l f  exaggerated t he  a b i l i t i e s  of the  weevil .  

V a r i e t i e s  of  those  yea r s  were extremely slow t o  f r u i t ,  and somehow, 

t h i s  c h a r a c t e r i s t i c  was r e l a t e d  t o  increased lo s se s .  Moreover, the  

l a t e n e s s  of  t he se  c o t t o n s  served the  i n t e r e s t s  of weevi ls  surv iv ing  

the  w in t e r ;  it  was only t he  f a l l  genera t ions  of the  p e s t ,  feeding on 

co t ton  t h a t  remained growing i n  f i e l d s ,  t h a t  survived t o  t he  fol lowing 

sp r ing  . 
 ally's important recommendations, then,  were these :  p lan t  

ea r ly -ma tu r ing  c o t t o n s  (new developments a t  about t h i s  t ime) and 

d e s t r o y  a l l  co t ton  s t a l k s  promptly a f t e r  ha rves t .  Not e n t i r e l y  

s a t i s f i e d  wi th   ally's guidance, growers made the  s c i e n t i s t ' s  p o s i t i o n  

s o  unpleasant  t h a t  he resigned in  1902. 

I f  t h e  qu ick  change t o  f a s t e r - f r u i t i n g  co t tons  seemed awkward f o r  

p l a n t e r s  of 1900, t he  absence of t he  mechanics necessary and of the  

w i l l i ngnes s  t o  h a r v e s t  c o t t o n  without  de lay  and t o  promptly des t roy  

s t a l k s ,  stamped the  r e s e a r c h e r ' s  recommendations a s  unworkable and out 

of  t h e  ques t ion .  And y e t ,  t h e  t h r u s t  of l a t e r  entomological f i nd ings  

by s c i e n t i s t s  from a number of q u a r t e r s  pointed t o  the  wisdom of 

 ally's sugges t ions ;  i n  t h e  f i n a l  a n a l y s i s  it would be t he se  

recommendat i ons ,  imperfect  a s  they were, t h a t  permit ted co t ton  

product ion i n  t h e  presence of t he  b o l l  weevi l .  Improvement i n  t h e  

system would await  t he  organic  i n s e c t i c i d e s  a f t e r  World War 11. 

But what of  t h i s  e a r l i n e s s  i n  c o t t o n  -- an a t t r i b u t e  t h a t  was 

observed t o  reduce l o s s e s  by the  weevil? How should it be measured? 

Not always t i e d  t o  t h e  newly introduced f a s t - f r u i t  ing v a r i e t i e s ,  
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e a r l i n e s s  o f t e n  seemed a  func t ion  of t he  i n t e r a c t i o n  of co t ton  wi th  

the s o i l  on which it was grown. A l l u v i a l ,  bottomland s o i l  could grow 

a  l a r g e r ,  more v igorous ly  f r u i t i n g  p l a n t ,  bu t  b o l l  s e t  might be 

slower, and i r o n i c a l l y ,  weevi l  damage could be i n t e n s i f i e d .  On the  

o ther  hand, t he  l e s s  vigorous co t tons  of t he  upland s o i l s  fa red  b e t t e r  

i n  t h e i r  r e l a t i o n s h i p  with t he  weevil: more f r u i t  could be s e t  before  

weevils reached g r e a t  popula t ions .  Numerous accounts of t he  c o n f l i c t  

between the  b o l l  weevil  and the  co t ton  p l an t  l ikened it t o  a  race  

between the  f r u i t i n g  a b i l i t y  of t he  p l an t  and the  r e l e n t l e s s  i n c r e a s e  

of the  i n sec t  ' s  numbers. This  " r e l en t l e s s "  i nc rease ,  occur r ing  i n  

those seasons when r a i n f a l l  was abundant, o f t e n  became even more 

dedicated.  Where the  co t ton  p l an t  won the  f i r s t  l a p  o r  so of t he  

race ,  b o l l s  would be s e t  and some product ion assured .  The more b o l l s  

e s t ab l i shed  before  weevi ls  increased t o  g r e a t  numbers, the  h igher  were 

t he  y i e l d s .  Obviously, b o l l s  were l e s s  vu lnerab le  than  squares .  

E a r l i n e s s ,  when it operated t o  subdue weevil damage, l i k e l y  was noted 

only a f t e r  t h e  f a c t ;  when a t  the conclusion of a  growing season it 

became apparent t h a t  i n  a  p a r t i c u l a r  co t ton  f i e l d ,  i n  a  given season,  

f r u i t  s e t  had been rap id  and a  reasonable  y i e l d  had r e s u l t e d  d e s p i t e  

the  b o l l  weevil .  The reasons f o r  o r  aga ins t  these  events  occur r ing  

were a t  b e s t  only vaguely understood. 

A number of a g r i c u l t u r a l  s c i e n t i s t s  examined the  ma t t e r   enne net 

1908, Ewing 1918, Cook 1923, Ware 1925, Verhalen e t  a l .  1975);  ye t  t h e  

d e s c r i p t i o n s  of e a r l i n e s s  i n  co t tons  and i t s  i n t e r f a c e  with the  

weevi l ' s  numbers were not adequate t o  s t r u c t u r a l i z e  t he  i n t e r a c t i o n  s o  

t h a t  p r ed i c t i ve  ex tens ions  might follow. I f  s t u d i e s  provided 

g e n e r a l i t i e s  of t h i s  r e l a t i o n s h i p ,  t he se  f e l l  s h o r t  of t he  k ind  



of  d e l i n e a t i o n  needed t o  more p e r f e c t l y  unders tand ,  and a d d r e s s ,  t h e  

problem of t h e  p e s t .  

The a r r i v a l  of t h e  o r g a n i c  i n s e c t i c i d e s  a f t e r  World War I1 seemed 

t o  r e l e g a t e  t h e  i d e a  o f  " e a r l i n e s s  i n  c o t t o n s  a s  a means t o  escape 

damage from t h e  b o l l  weevil" t o  a l e s s  prominent s t a t u s .  Whether 

c o t t o n  f r u i t e d  r a p i d l y  o r  n o t ,  t h e s e  economical and e f f e c t i v e  

i n s e c t i c i d e s  ( a p p l i e d  i n  mult i - a p p l i c a t  i o n s )  were t h e  kind of s o l u t i o n  

t h a t  growers had long imagined. By 1964, over  19 m i l l i o n  pounds o f  

i n s e c t i c i d e s  was be ing  a p p l i e d  t o  c o t t o n  t o  guard a g a i n s t  t h e  b o l l  

weev i l  and o t h e r  c o t t o n  i n s e c t s .  No l o n g e r  was t h e  b o l l  weev i l  

approached w i t h  t h e  l e s s - t h a n - p e r f e c t  c u l t u r a l  s t e p s  of F r e d r i c k  

Mally. The scheme worked w e l l  u n t i l  a  s e r i e s  of e v e n t s ,  evidence o f  

t h e  b i o l o g i c a l  s k i l l s  of t h e  i n s e c t ,  showed themselves .  

The development of i n s e c t  r e s i s t a n c e  t o  p e s t i c i d e s ,  e s p e c i a l l y  by 

t h e  bollworm, He1 i o t h i - s  zea  ( ~ o d d i e )  , and t h e  tobacco budworm, 
_.I_ 

H e l i o f i i s  v i r e s c e n s  ( F . ) ,  c u t  through t h e  e n t h u s i a s t i c  promise o f  

m u l t i - t r e a t m e n t  programs and had,  by t h e  mid-1970's r e r o u t e d  t h e  

s t r a t e g i e s  of p e s t . c o n t r o 1  i n  c o t t o n  i n  Texas. I n  1976, a  l i t t l e  over  

2 m i l l i o n  pounds of  i n s e c t i c i d e s  was a p p l i e d  t o  the  crop.  Hardly a  

r e r o u t e  a t  a l l ,  most of  t h e s e  "new" Texas schemes embrace t h e  b a s i c  

Mally t e n e t s  of t h e  e a r l y  y e a r s  o f  t h i s  cen tury .  

V a r i o u s l y  d e s c r i b e d ,  t h e  new d i r e c t i o n  i s  more commonly r e f e r r e d  

t o  a s  "shor t -season c o t t o n  product ion."  A t  the  c e n t e r  of the  scheme 

a r e  c o t t o n  genotypes  t h a t ,  under a  v a r i e t y  of s o i l s  and growing 

c o n d i t i o n s ,  produce r e l a t i v e l y  h i g h  y i e l d s  i n  a  compressed f r u i t i n g  

p e r i o d .  C e r t a i n  c o n d i t i o n s  e n f o r c e  t h i s  f r u i t i n g  h a b i t :  reduced 

n i t r o g e n  and t h e  avoidance of l a t e  i r r i g a t i o n  a r e  impor tan t .  It 



i s  widely held t h a t  t he  e a r l y  squares  a r e  important and should no t  be 

l o s t  t o  the  co t ton  f leahopper ,  Pseudatomoscelis s e r i a t u s  ( ~ e u t e r ) ,  o r  

t o  t he  .bol l  weevil .  A number of s t u d i e s  have demonstrated t h a t  

short-season co t ton  product ion performs wel l  ( ~ e i l m a n  e t  a l .  1977, 

Namken and Heilman 1973, Sp ro t t  e t  a l .  1976);  i n s e c t i c i d e s  have been 

reduced and y i e l d s  and p r o f i t s  increased.  But the  ques t ions  of why 

and under what c i rcumstances t he  r a p i d - f r u i t i n g  of co t ton  s e rves  t o  

l i m i t  weevil  damage have remained unanswered. 

Walker and ~ i l e s ( 1 9 7 1 )  approached a  s o l u t i o n  t o  t he se  mys t e r i e s  

i n  t h e i r  model which c h a r a c t e r i z e s  t he  d i f f e r e n t  e f f e c t s  of t he  b o l l  

weevil  on both sho r t -  and long-season co t tons  where i n j u r i o u s  

i n f e s t a t i o n  d id  not develop u n t i l  the  second gene ra t i on ,  a  per iod t h a t  

s t a r t s  about day 30 of t he  blooming per iod.  In  t h i s  model most 

blooming had occurred i n  t he  short-season co t ton  by day 30,  and a  

s u b s t a n t i a l  number of b o l l s  (12 days o r  o l d e r )  were e s t a b l i s h e d  on 

p l a n t s .  Rol l s  of t he se  ages were presumed unsuscept ib le  t o  weevil  

damage. On the  o the r  hand, t he  long-season co t ton  had bloomed l e s s  

with a  complement of younger b o l l s  p resen t  than were on the  

short-season p l an t .  Walker and Ni les  presented o the r  d a t a  t h a t  

i n f e r r ed  t h a t  a  crop could escape major i n j u r y  i f  overwintered weevil 

i n f e s t a t i o n s  were no l a r g e r  than  20 females per ac re .  When numbers of 

' t he  overwintered brood were increased beyond 60,  damaging i n f e s t a t i o n s  

appeared wel l  before  day 30, o r  before  adequate b o l l  s e t  had been 

secured. , ;This s tudy e s t a b l i s h e d  t h a t  t he  time of emergence of t he  

f i r s t  and second genera t ions  of weevi ls  could be pred ic ted  by 

knowledge of the  flowering p a t t e r n  of co t ton .  
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Th is  model was t e s t e d  (walker  e t  a l .  1976) ,  and t h e  r e s u l t s  

demonstra ted t h a t ,  where weev i l s  d i d  not a t t a i n  damaging numbers u n t i l  

t h e  second g e n e r a t i o n ,  s u b s t a n t i a l  p roduc t ion  was r e a l i z e d ,  e s p e c i a l l y  

where new shor t - season  c o t t o n s  were used and p lan ted  i n  narrow-row 

c o n f i g u r a t i o n s .  Walker e t  a l .  (1977) l a t e r  e s t a b l i s h e d  t h e  

p r o b a b i l i t i e s  of  i n j u r y  t o  b o l l s  of  d i f f e r e n t  ages p r e s e n t  a t  t h e  time 

w e e v i l s  became s e v e r e  i n  t h e  second g e n e r a t i o n .  It was concluded t h a t  

8 1 when w e e v i l s  a r e  delayed u n t i l  t h e  second g e n e r a t  i o n ,  the  l e v e l  of 

b o l l  damage may be more c l o s e l y  involved wi th  t h e  age d i s t r i b u t i o n s  of  

t h e  b o l l s .  A p roduc t ion  scheme t h a t  i n c r e a s e s  the  number of o l d e r  

b o l l s  ( ~ e r h a ~ s  12 days  o f  age)  by t h e  t ime of  t h e  beginning second 

g e n e r a t  i o n  emergence would be l e s s  s e n s i t i v e  t o  weevi l  a t  tack."  Th is  

exper iment  i l l u s t r a t e d  t h e  d a i l y  d e c l i n e  i n  s u s c e p t i b i l i t y  of c o t t o n  

b o l l s .  B o l l s  i n  t h e  12-day-or-older c a t e g o r y  escaped major l o s s e s  of 

l o c k s  t o  t h e  weev i l .  

The exper iments  r e p o r t e d  h e r e i n  were des igned t o  e x p l o r e  and 

deve lop  unders tand ings  of t h i s  "shor t -season e f f e c t "  o r  t h e  

p a r t i c u l a r  s i t u a t i o n  t h a t  pe rmi t s  e f f e c t i v e  c o t t o n  p roduc t ion  where a 

combinat ion o f  r a p i d - f r u i t i n g  (and r a p i d  b o l l  s e t )  and a  d e l a y  i n  

damaging numbers of  t h e  weev i l  u n t i l  about day 30 o f  blooming e x i s t s .  



EXPERIMENTAL PROCEDURE 

Experiments were conducted dur ing  1975 a t  a  d ry land  Blackland 

s i t e  i n  F a l l s  County i n  a  35-inch r a i n f a l l  zone and d u r i n g  1975-76 i n  

Uvalde and F r i o  Count ies ,  an a r e a  termed t h e  Winter Garden. R a i n f a l l  

i s  about  23  i n c h e s  p e r  annum i n  t h e  Winter  Garden; bo th  i r r i g a t e d  and 

dryland c u l t u r e  a r e  p r a c t i c e d .  The o b j e c t i v e  was t o  e v a l u a t e ,  w i t h o u t  

l a t e - s e a s o n a l  i n s e c t i c i d a l  c o n t r o l ,  v a r i o u s  components of  shor t - season  

c o t t o n  p roduc t ion ,  i . e . ,  genotype,  p l a n t i n g  c o n f i g u r a t i o n ,  i r r i g a t i o n  

( i n  t h e  Winter  ~ a r d e n )  and l e v e l s  of  i n s e c t i c i d e s  f o r  overwin te red  

weevi l  c o n t r o l .  Ni t rogen  was h e l d  t o  about 25 pounds per  a c r e  i n  a l l  

t e s t s .  During 1976 a t  t h e  Uvalde l o c a t i o n ,  a  companion s t u d y  was 

c a r r i e d  out  where overwintered weevi l  i n s e c t i c i d a l  t r e a t m e n t s  were 

a p p l i e d  p l u s  e i g h t  l a te - season  a p p l i c a t i o n s .  Bol l  weev i l s  were t h e  

only  major i n s e c t s  a t  t h e  t e s t  l o c a t  i o n s ,  a l though  a  c o t t o n  p l a n t  

d i s e a s e  d i d  produce premature d e f o l i a t i o n  o f  c e r t a i n ' g e n o t ~ p e s  a t  t h e  

Uvalde s i t e  i n  1976. 

The primary f i e l d  d e s i g n  a t  t h e s e  l o c a t i o n s  was a  s p l i t  p l o t  wi th  

t h r e e  o r  four  r e p l i c a t i o n s .  Main p l o t s  were two l e v e l s  of  

overwintered weevi l  t r e a t m e n t s  (one o r  t h r e e  a p p l i c a t i o n s  i n  t h e  

Winter Garden and two o r  none i n  F a l l s  c o u n t y ) ;  t h e  f i r s t  was 

i n i t i a t e d  a t  f i r s t  one- th i rd  grown s q u a r e s ,  and succeeding 

a p p l i c a t i o n s  followed a t  four - to  six-day i n t e r v a l s .  P l o t s  u n t r e a t e d  

o r  rece iv ing  a  s i n g l e  a p p l i c a t i o n  a r e  d e s i g n a t e d  T I ,  t h o s e  t r e a t e d  

twice o r  t h r e e  t imes ,  T2. Main p l o t s  were d i v i d e d  i n t o  two in-season 

i r r i g a t i o n  l e v e l s  (11 and 12) ( w i n t e r  ~ a r d e n ) ;  t h e s e  were d i v i d e d  i n t o  

three  p l a n t i n g  c o n f i g u r a t i o n s  -- s i n g l e - d r i l l  p l a n t i n g s  on  38-inch 

beds ( ~ l ) ,  d o u b l e - d r i l l  p l a n t i n g s  on 38-inch beds ( ~ 2 1 ,  and 
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s i n g l e - d r i l l  p l an t ings  on 25-1/3-inch beds ( ~ 3 ) .  The S2 and S3 

conf igura t ions  a re  genera l ly  termed "narrow-row plant  ings ." The 

p lant ing  conf igura t ions  were fu r the r  divided i n t o  var ious  numbers of 

co t ton  genotypes. A t  the  Blackland s i t e ,  main p l o t s  contained the two 

l e v e l s  of overwintered weevil t rea tments ;  subplo ts  contained 

genotypes. Only s i n g l e - d r i l l  , 38-inch p lant ing  was used a t  the 

dryland Blackland l o c a t  ion. 

The genotype p l o t s  in  these  experiments were two rows wide for  

t h e  38-inch rows, and th ree  rows wide f o r  25-1/3-inch rows; these were 

50 f e e t  long. The F a l l s  County t e s t  was r ep l i ca t ed  four times; F r io  

County, t h r e e  times; Uvalde (1975) four t imes; Uvalde (19761, t h ree  

times. Twenty bu f fe r  rows were used t o  separa te  the two l e v e l s  of 

i n s e c t i c i d e s ;  four  bu f fe r  rows were planted between the  i r r i g a t i o n  

l e v e l s .  

A second experiment was planted i n  1976 a t  Uvalde, and here fu l l -  

season i n s e c t i c i d a l  treatment was appl ied :  t h ree  early-season 

t rea tments  and e igh t  late-season. Three genotypes were examined in a  

randomized block design.  P l o t s  were 50 f e e t  long, two rows wide; 

t he re  were th ree  r e p l i c a t i o n s .  

The following is a desc r ip t ion  of the  co t ton  genotypes examined. 

1x6-56 i s  a small ,  compact, f a s t - f r u i t i n g  cot ton .  6M-10 is  l e s s  

compact than 1x6-56 and i s  intermediate  i n  i t s  r a t e  of f r u i t i n g .  

1209L and 1209 produce l a r g e r  p l a n t s ,  have l a r g e r  b o l l s  than 1x6-56, 

and a r e  slower t o  fruit. 407-79-R2 i s  a long-season, frego b r a c t  

co t ton .  ORS-75C and OHR-74C a r e  okra leaf-frego b rac t  s tocks  t h a t  

f r u i t  very rap id ly .  Frego b rac t  co t tons  have been shown t o  possess 

some r e s i s t a n c e  t o  the  b o l l  weevil. 



-9- 

S e v e r a l  commercial v a r i e t i e s  were inc luded  i n  t h e  t e s t s .  Lankar t  

LX 571 i s  a widely  p l a n t e d  c o t t o n  t h a t ,  under d ry land  c o n d i t i o n s  and 

l i m i t e d  i r r i g a t i o n ,  f r u i t s  r a t h e r  f a s t .  TAMCOT SP-37, a v a r i e t y  

well-adapted t o  South Texas, f r u i t s  q u i c k l y  and y i e l d s  w e l l  i n  d r y l a n d  

and i r r i g a t e d  c u l t u r e s .  S t o n e v i l l e  213 i s  a long-season, r e l a t i v e l y  

s l o w - f r u i t i n g  v a r i e t y  t h a t  y i e l d s  w e l l  under a h igh- input  system. 

Percen tages  of punctured squares  and weev i l s  per  a c r e  were 

determined from weekly examinat ions  i n  each genotype s u b p l o t .  

Twenty-five squares  were examined, and t h e  row f e e t  r e q u i r e d  t o  

produce t h e  25 was measured; then ,  pe rcen tages  of  punctured s q u a r e s  

and weev i l s  per  a c r e  were c a l c u l a t e d .  Numbers o f  w e e v i l s  pe r  a c r e  

determined by f r u i t  examinat ion a l o n e  would, of  c o u r s e ,  u n d e r e s t i m a t e  

t h e  a c t u a l  number. Before  s q u a r i n g ,  150 row f e e t  were examined on 

d i f f e r e n t  d a t e s  t o  de te rmine  numbers of  overwin te red  w e e v i l s .  Adul t  

weevi l  counts  were not  made a t  t h e  F a l l  County t e s t .  

Seasonal blooming was recorded  i n  6-1/4-foot permanent ly  marked 

sampling a r e a s  i n  each of  t h e  genotype s u b p l o t s .  Blooms were tagged 

and d a t e d ,  p e r m i t t i n g  l a t e r  examinat ion f o r  weev i l  damage when b o l l s  

were h a r v e s t e d .  A s  t h e  c o t t o n  b o l l  h a s  f o u r  o r  f i v e  l o c k s ,  sometimes 

t h r e e ,  damage w i l l  be preser  ; p e r c e n t  damage t o  l o c k s  t h a t  

o r i g i n a t e d  on a c e r t a i n  day of blooming o r  d u r i n g  a pe r iod  of  

blooming. C o l l e c t i o n s  a l s o  were made a t  Uvalde i n  1976 of  tagged 

TAMCOT SP-37 b o l l s  t h a t  had shed; t h e s e  were examined f o r  ev idence  of  

i n j u r y  from weevi l  l a r v a e .  

Y i e l d s  were determined from the  6-114-foot sampling a r e a s  where 

blooms were tagged.  One t o  t h r e e  h a r v e s t s  were made; t h e s e  were 

ginned,  and l i n t  and seed weights  were determined.  



Where s t a t i s t i c a l  d i f f e r e n c e s  were no ted  i n  t h e  a n a l y s i s  o f  

v a r i a n c e ,  means were s e p a r a t e d  a t  t h e  5-percent  l e v e l  of  p r o b a b i l i t y  

w i t h  ~ u n c a n ' s  M u l t i p l e  Range T e s t .  Tab le  1 g i v e s  v a r i o u s  i n f o r m a t i o n  

p e r t i n e n t  t o  t h e  s t u d i e s .  

Table 1. Seasonal h i s t o r y  of c o t t o n  expe tr imen t s l l s ,  F Lde Cou 

Date of Date of Production si 
P lan t ing  Date of i n s e c t i c i d e  treatment2/ i r r i g a t i o n  r a i n f a l l  ( 

County d a t e  f i r s t b l o o m  1 2 3 1 2 a f t e r  plan 

F a l l s  4/16/75 6/19 6/0$/ 6/09 4.25 

Uvalde 3/13/75 6/04 4/16 5/22 5/28 6/20 -- 6.01 
b/  

Uvalde 3/23/76 6/06 5/18 5/24 5/28 6/11 7/01 27.70 

d /  Uvalde- 3/26/76 6/06 5/18 5/24 5/28 6/15 6 /21  27.70 
( f  u l l -season 
t rea tment)  

a/ Azinphosmethyl (0.25 l b  AI/A) . 
R a i n f a l l  negated t h e  need f o r  a second i r r i g a t i o n .  

C/ Dicrotophos ( 0 . 1  l b  AI/A) was used f o r  f leahopper c o n t r o l  on t h i s  d a t e  i n  p l o t s  untrer 
overwintered weevi ls .  

Azinphosmethyl a t  0.25 l b  A I / A  and Pydrin a t  0.125 l b  AI/A were app l i ed  f o r  each trez 
e i g h t  t rea tments  were made beginning J u l y  2. 
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RESULTS 

F a l l s  County, 1975. The b o l l  weevil  percent-punctured-square 

i n f e s t a t i o n  was slow t o  develop a t  t h i s  l o c a t i o n ,  and the  

percent-punctured squares  never reached a high l e v e l ;  t h e r e  was no 

s t a t i s t i c a l  d i f f e r e n c e  between p l o t s  t r e a t e d  twice f o r  overwintered 

weevi ls  o r  un t r ea t ed .  Percent-punctured-square count on day 28 of t h e  

blooming period was l e s s  than 20 percent   able 2) .  

Ten genotypes were p lan ted  a t  t h i s  t e s t  s i t e ;  however, we 

se l ec t ed  only t h r e e  f o r  c r i t i c a l  examination - t he  commercial v a r i e t y  

Lankart LX 571, 1x6-56 and the  f rego  b rac t  genotype ORH-74C. There 

were no s i g n i f i c a n t  d i f f e r e n c e s  i n  the f r u i t i n g  between genotypes due 

t o  i n s e c t i c i d a l  t r ea tmen t ;  t he  means presented a r e  an average of t he  

two t reatment  l e v e l s .  

There were no s i g n i f i c a n t  d i f f e r e n c e s  i n  y i e l d s  due t o  genotype 

 able 2 ) .  Over 80 percent  of the  b o l l s  of a l l  co t tons  harves ted  were 

from flowers s e t  by Ju ly  8  a able 2 ) ;  t h a t  i s ,  from f lowers  produced 

during the  f i r s t  20 days of flowering. Lock damage from weevi ls  was 

low i n  locks developing from flowers of t he  f i r s t  18 days of blooming 

and g radua l ly  increased a f t e r  t h i s  ( ~ i g u r e  1 ) .  The percent-lock 

damage f o r  the  season averaged across  t rea tments  and genotypes was 

about 9 percent .  Lankart  LX 571 produced fewer b o l l s  than the  o t h e r  

co t tons ,  but t h i s  co t ton  possesses  a l a r g e r  b o l l .  

Figure 2 shows the  rap id  accumulation of b o l l s  10 days o r  o l d e r  

t h a t  occurred fo r  Lankart  LX 571. By about day 30 o f  the blooming 

per iod ,  90 percent  of t he  b o l l s  t o  be harves ted  (about  90 percent  o f  

539 pounds per ac re )  were 10 days old o r  o lde r .  In  a b r i e f  per iod of 

10 days,  from day 19 of blooming t o  day 29, t he  major p a r t  of t he  crop 
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Table  2. Percent-punctured squares ,  y i e l d s  of c o t t o n ,  and numbers of 

b o l l s  ha rves t ed  (~OOOS/A) from d i f f e r e n t  f lowering per iods ,  

a/ F a l l s  County, 1975- 

Genotype 

b/ % Punctured squares-  
6 117 6/26 7/10 7/17 

T1 T2 T1 T2 T1 T2 T1 T2 

Lankart  LX 571 0 0 0 1 

1x6-56 0 0 0 0 

Pounds l i n t / A  

Lankart  LX 571 539 

Numbers of ha rves t ed  c o t t o n  b o l l s  from d i f f e r e n t  f lowering per iods  and 
(%) of t h e s e  of t o t a l  

Genotype 6/19-23 6/24-28 6/29-7103 7104-0&/ 7/09-13 T o t a l  

ORH-74C 8 (6%) 14(10%) 49(34%) 52(35%) 23(16%) 146 a 

Lankart  LX 571 10 (8%) 21(19%) 40(35%) 

d l e a n s  a r e  compared v e r t i c a l l y ;  t hose  sha r ing  a common le t te r  are n o t  
s i g n i f i c a n t l y  d i f f e r e n t  (P=0.05) . 

b/Data n o t  analyzed.  

C /  Day 20 of blooming. 



Figure 1 .  Percent o f  locks damaged by b o l l  weevi ls  from flowers 

occurring on d i f f erent  days of  the blooming period, 

Fa l l s  County, 1975. 
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i n  b o l l s  a t t a i n e d  10-day-old-or-older s t a t u s .  Th i s  compares f a v o r a b l y  

with the  shor t -season c o t t o n  of  t h e  Walker-Niles model; had w e e v i l s  i n  

t h e  p r e s e n t  Blacklands  t e s t  become s e v e r e  around day 30 of  blooming, 

l o c k  damage accord ing  t o  t h e  model should not  have been s e v e r e .  The 

r a p i d - f r u i t i n g  performance o f  Lankar t  LX 571 e x p l a i n s  i t s  wide u s e ,  on 

c e r t a i n  s o i l  types  i n  Texas and under c e r t a i n  product  i o n  schemes. I n  

many s i t u a t i o n s  a d e l a y  i n  b o l l  weev i l  b u i l d u p  a l lows  e f f e c t i v e  

p roduc t ion  wi th  t h i s  c o t t o n  b e f o r e  weev i l s  become l i m i t i n g ;  a l a r g e  

number o f  b o l l s  of s u f f i c i e n t  age t o  escape major  weev i l  damage can be  

s e t .  

The s l i g h t  b o l l  weevi l  i n f e s t a t i o n  d i d  not  a d e q u a t e l y  t e s t  t h e  

walker-Niles model a t  t h e  Blacklands  s i t e  i n  1975; f o r t u n a t e l y ,  more 

severe  ! numbe lrs were encountered the  same year  i n  t h e  Winter Garden 

t e s t .  

F r i o  County, 1975. A s  a consequence of an ex t remely  poor c leanup  of 

c o t t o n  s t a l k s  i n  1974, overwintered weev i l s  i n f e s t e d  t h i s  exper iment  

i n  l a r g e  numbers. The smal l  t e s t  f i e l d  e s s e n t i a l l y  was t h e  on ly  

c o t t o n  p l a n t e d  i n  F r i o  County i n  1975, and overwintered w e e v i l s  

concen t ra ted  i n  i t .  Also,  r a i n  p r e v a i l e d  throughout  t h e  growing 

season ,  a s i t u a t i o n  h i g h l y  f a v o r a b l e  f o r  weevi l  development. 

Percent-punctured squares  was l e s s  where t h r e e  e a r l y  i n s e c t i c i d a l  

a p p l i c a t i o n s  were made (compared t o  a s i n g l e  a p p l i c a t i o n ) ,  b u t  by day 

20 o f  t h e  blooming per iod  i n  t h e  T2 p l o t s  t h e  i n f e s t a t i o n  had soared 

t o  5 0  percen t  ( ~ i g u r e  3) .  S i g n i f i c a n t l y  ( ~ = . 0 5 )  fewer s q u a r e s  were 

punctured per  a c r e  through t h e  f i r s t  10 days  of  blooming i n  t h e  T2. 

There was evidence t h a t ,  i n  a d d i t i o n  t o  i n f e s t i n g  t h e  T2 p l o t s  between 

a p p l i c a t i o n s  of i n s e c t i c i d e ,  overwintered weev i l s  were c o n t i n u i n g  t o  



Figure 3 .  Percent punctured squares a t  d i f f erent  points  in time of  

the squaring period at three locat ions ,  1975-1976 ( ~ 1  = 

one treatment; T2 = three treatments).  
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colon ize  a f t e r  t h e  f i n a l  t rea tment .  For about  28 days a f t e r  

appearance of t he  f i r s t  squares ,  the  i n f e s t a t i o n  was cons iderab ly  l e s s  

i n  T2 than  i n  T1. Numbers of  overwintered and summer gene ra t i on  

weevi ls  per a c r e  appear i n  Table  3;  t h e  i n f e s t a t i o n  was l e s s  i n  t he  T2 

p l o t s .  The r educ t i ons  i n  weevil  numbers and square  damage made a 

g r e a t  d i f f e r e n c e  i n  blooming between t he  two l e v e l s  of t rea tment  

 able 3 ) .  S i g n i f i c a n t  i nc r ea se  of blooms r e s u l t e d  from an add it i o n a l  

in-season i r r i g a t i o n ;  s u b s t a n t i a l  i nc r ea se s  were a t t r i b u t a b l e  t o  S2 

and S3 p l a n t i n g  and t o  genotype. 

The e f f e c t  of t he se  v a r i a b l e s  on numbers of harves ted  b o l l s  i s  

shown i n  Table 3 .  Trends a r e  s i m i l a r  t o  those  recorded f o r  blooms. 

The v a r i a b l e  of t h r e e  overwintered weevil  t rea tment  had t he  most 

powerful e f f e c t  i n  i nc r ea s ing  y i e l d s  ( ~ a h l e  3 ) ,  bu t  i r r i g a t i o n ,  S2 and 

S3  spac ings ,  and genotypes a l s o  produced p o s i t i v e ,  a d d i t i v e  i nc r ea se s .  

The b e n e f i t s  of  t h e  q u i c k e r - f r u i t i n g  TAMCOT SP-37 and 1x6-56 a r e  

apparen t .  

Exploding popula t ions  of weevi ls  appeared too  e a r l y  i n  t he  

blooming per iod (even i n  t h e  T2 p l o t s )  t o  a l low f o r  the accumulat ion 

of b o l l s  of s u f f i c i e n t  age t o  escape major damage. This  is apparent  

i n  Table 3 .  However, percen t  damage t o  locks  i n  b o l l s  from d i f f e r e n t  

f lowering i n t e r v a l s  is l e s s  i n  T2 p l o t s .  It is s t r i k i n g  t h a t  y i e l d s  

i n  excess  o f  500 pounds of l i n t  per a c r e  were r e a l i z e d ,  cons ide r ing  

t h e  magnitude of lock  i n j u r y .  Harvested,  undamaged locks  a s  

inf luenced by i n s e c t i c i d a l  t rea tment  appear i n  F igu re  4 .  Only a smal l  

percent  of t he  ha rves t  came from blooms a f t e r  the  f i r s t  18 days of 

flowering. 

This  experiment unde r l i ne s  the  importance of t he  t r a n s i t i o n  i n  



Table 3. Number of weevi l s  per  acre,accumulated blooms from d i f -  

f e r e n t  per iods ,  t o t a l  b o l l s  harves ted ,  and y i e l d s  i n  

pounds of l i n t  per  ac re ;  t o t a l  locks  harvested ' .and per- 

cen t  of t hese  damaged by b o l l  weevils .  F r i o  County, 

c/  
Number of w e e v i l s / ~ -  

May 21 367 0 

May 27 459 183 

June 16 6093 1123 

June 23 3172 3900 

Accumulated blooms (1000s/A) 

May 24- June June 
June 4 5-11 12-23 
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Table 3 (continued) 

--------------------------------------- 

Total bolls (1000s /A) harvested 

Pounds lint/A 

- 

S1 S2 S3 Mean 

I. T1 132 163 168 154 e 

T2 455 541 535 511 f 

Mean 294 a 352 b 352 b 

......................................... 



Table 3 (continued) 

Genotype 

6M-10 1x6-56 COT SP, Mean 

I1 27 5 309 334 306 e 

I 2  309 407 361 359 f 

Mean 292 a 358 b 348 b 

T o t a l  lock produced 21 Damaged b o l l  locks 
Blooming (~OOOS/A- (%I 
i n t e r v a l  T1 T2 T1 T2 

May 25-31 50 

June 01-06 103 

June 07-12 186 

June 13-18 106 

June 19-24 42 

alMeans followed by a ,  b a r e  compared hor i zon ta l ly ;  those 
followed by e ,  f ,  g a r e  compared v e r t i c a l l y .  Means shar ing  
a common l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  (P=0.05) . 

bll?irst blooms appeared by May 24. 

s ldl~ot  statis t i c a l l y  analyzed. 



Figure 4 .  Numbers o f  locks escaping weevil  injury from d i f f e r e n t  

flowering periods, Frio County, 1975 (TI = one treatment; 

T2 = three treatments).  
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c o t t o n  ng t o  t h e  b o l l  s t a g e  i n  escap ing  y i e l d  l o s s e s  t o  t h e  

b o l l  weev i l .  It is  e v i d e n t  t h a t  t h r e e  i n s e c t i c i d a l  t r e a t m e n t s  

p r o t e c t e d  many more s q u a r e s  u n t i l  they  bloomed; and once f r u i t s  were 

i n  t h e  b o l l  s t a g e ,  a  s u r p r i s i n g  l e v e l  of p roduc t ion  occurred.  Though 

damage t o  b o l l s  was ample, many good locks  matured and were 

h a r v e s t e d .  

On t h e  o t h e r  hand, where blooms were g r e a t l y  reduced by way of 

square  a t t a c k  ( i n  t h e  T1 ~ l o t s ) ,  y i e l d s  were s h a r p l y  reduced. Fewer 

f r u i t  forms reached t h e  b o l l  s t a g e .  The b o l l  weevi l  demonstra tes  i t s  

d u a l i t y  i n  t h i s  exper iment :  i f  t h e  p e s t  i s  an imposing t h r e a t  t o  

s q u a r e s ,  it is l e s s  so  t o  b o l l s .  G e t t i n g  c o t t o n  t o  t h e  b o l l  s t a g e  

b e f o r e  w e e v i l s  b u i l d  t o  l a r g e  p o p u l a t i o n s  t r a n s l a t e s  t o  some l e v e l  o f  

c o t t o n  p roduc t ion . .  . i n  t h e  p r e s e n t  t e s t  about 350 pounds of l i n t  per  

a c r e  more t h a n  i n  t h e  s i n g l e - t r e a t e d  p l o t s .  

From t h e s e  f i n d i n g s ,  it is  c l e a r  t h a t  c e r t a i n  v a r i a b l e s  

(genotype c h o i c e ,  p l a n t i n g  c o n f i g u r a t i o n ,  perhaps  i r r i g a t i o n  ~ r a c t i c e )  

can a l s o  a f f e c t  t h e  e s t a b l i s h m e n t  of more b o l l s  e a r l i e r  i n  t h e  season,  

e s p e c i a l l y  when a  d e l a y  i n  weevi l  numbers h a s  been advantaged by the  

a p p r o p r i a t e  overwin te red  weev i l  c o n t r o l  wi th  i n s e c t i c i d e s  . 
Yet ,  i n  t h i s  exper iment ,  even t h e  t h r e e  t r e a t m e n t s  d i d  no t  de lay  

t h e  w e e v i l s  s u f f i c i e n t l y  s o  t h a t  t h e  blooming-weevil bu i ldup  

r e l a t i o n s h i p  f i t t e d  t h e  i d e a l  s i t u a t i o n  d e s c r i b e d  i n  t h e  Walker-Niles 

model. The spread of  w e e v i l s  from t h e  s i n g l e - t r e a t m e n t  p l o t s  could 

have been accountab le  f o r  some of  t h e  r a p i d  b u i l d u p  i n  t h e  t h r e e  

t r e a t m e n t  p l o t s .  c o n s i d e r a b l e  damage t o  b o l l s  was recorded ,  and a  

l a t e  season  i n s e c t i c i d a l  c o n t r o l  program l i k e l y  would have increase ,  

y i e l d s  s u b s t a n t i a l l y .  



F o r t u n a t e l y ,  t h e  weev i l  i n f e s t a t i o n  i n  t h e  exper iments  conducted 

i n  Uvalde County i n  1975 was of  l e s s  ampl i tude.  Here,  t h e  i n s e c t ' s  

popu la t ion  development more n e a r l y  f i t t e d  t h e  Walker-Niles model. 

Uvalde County, 1975. The f i e l d  d e s i g n  was s i m i l a r  t o  t h e  F r i o  County 

t e s t ,  bu t  c e r t a i n  changes were made: a heavy r a i n  negated t h e  need 

f o r  a second in-season i r r i g a t i o n ,  and t h e  S 3  s t a n d  of  p l a n t s  was s o  

poor t h a t  t h e s e  p l o t s  were d i s c a r d e d .  The same c o t t o n s  t e s t e d  a t  F r i o  

County were p l a n t e d  a t  Uvalde, p l u s  an a d d i t i o n a l  genotype,  1209L. 

Three a p p l i c a t i o n s  of  i n s e c t i c i d e  ( ~ 2 )  f o r  overwin te red  weev i l s  

delayed t h e  5 0  p e r c e n t  puncture  l e v e l  u n t i l  about day 28 o f  t h e  

blooming; t h e  i n f e s t a t i o n  developed more q u i c k l y  i n  t h e  s i n g l e  

t r e a t m e n t  ( T I )  p l o t s  ( ~ i g u r e  3 and Table  4 ) .  However, u n l i k e  t h e  F r i o  

County s tudy ,  t h e  punctured-square i n f e s t a t i o n  i n  t h e  TI p l o t s  was of  

l i t t l e  consequence d u r i n g  t h e  f i r s t  5 weeks o f  s q u a r i n g ;  s u b s t a n t i a l  

e a r l y  b o l l  s e t  was accomplished in  t h e  T1. No s i g n i f i c a n t  d i f f e - r e n c e s  

( ~ = . 0 5 )  were found between number of  s q u a r e s  punctured p e r  a c r e  i n  T1 

and T2, a l though  numbers were c o n s i s t e n t l y  g r e a t e r  i n  T1. 

It should be noted t h a t  t h e  d e l a y  u n t i l  day 28 of t h e  blooming 

p e r i o d  i n  t h e  T2 was a s s o c i a t e d  wi th  a v e r y  smal l  percent-punctured-  

square  i n f e s t  a t  ion  by t h e  overwin te red  g e n e r a t  ion .  similar f i n d i n g s  

have been r e p o r t e d  by Walker and N i l e s  (1971) and Walker e t  a l .  

(1976).  

Although weevi l  numbers were c o n s i s t e n t l y  lower i n  t h e  p l o t s  t h a t  

r ece ived  t h r e e  t r e a t m e n t s  f o r  overwintered w e e v i l s  (TZ), t h e  mean 

d i f f e r e n c e s  f o r  f r u i t i n g  and y i e l d s  o f t e n  were no t  s t a t i s t i c a l l y  

d i f f e r e n t .  The l i m i t e d  number of  d e g r e e s  of freedom f o r  main-plot  

e r r o r  in  t h e  split- lot a n a l y s i s  l i m i t s  t h e  s t a t  i s t i c a l  s e n s i t i v i t y  



Table 4. Number of weevils  per ac re ,  accumulated blooming from d i f f e r e n t  

per iods ,  number of b o l l s  harvested,  and y i e l d s  i n  pounds of l i n t  

a/b/  per ac re ,  Uvalde County, 1975--- 

c/ No. of weevils/A- 
June 1 3  June 18  June 24 Ju ly  2 J u l y  8 Ju ly  15 

Accumulated blooms (1000s/A) 
Blooming i n t e r v a l  6M-LO 1x6-56 1209L TAMCOT SP-37 

June 04-21 1 2 2 . 6 a  1 8 4 . 1 b  162.0 b 189.3 b 

June 22-27 2 2 8 . 8 a  333 .4bc  3 0 5 . 9 b  353.5 c 

June 28-July 15  393.6 a 485.4 b 491.1 b 592.9 c 

Accumulated blooms (1000s/A) 
Blooming i n t e r v a l  S1 S2 

June 04-21 113.8 a 

June 22-27 229.0 a 

June 28-July 15 413.5 a 

Accumulated blooms (1000s/A) 
Blooming i n t e r v a l  T1 T 2  

June 04-21 

June 22-27 

June 28-July 15 450.7 530.8 
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Table 4 (continued) 

Number of b o l l s  harves ted  ( ~ O O O S / A )  from d i f f e r e n t  bloom- 
ing  per iods  and (%) of t o t a l  harves ted  from f i r s t  26 days 
of f lowering 

June June June 
6-11 12-17 18-23 

June June 30- 
24-29 J u l y  5 

Pounds of l i n t / A  harvested 

Harvest no. 
Days af  t e r  l b  l i n t / A  

p lan t ing  (S1) (S2) 

T o t a l  

Days a f t e r  l b  l i n t / A  
Harvest no. ., p lan t ing  6M-10 1x6-56 1209L TAMCOT SP-37 

1 144 106 a 330 c 228 b 390 c 

2 153 267 312 355 344 

3 160 145 b 63 a 138 b 95 a 

To ta l  518 a 705 b 721 bc  829 c 



Table 4 (continued) 

Genotype S1 S2 

1x6-56 601 619 786 815 

1209L 619 810 565 892 

TAMCOT SP-37 667 775 840 1034 

Mean 632 754 

?/Means followed by a ,  b a r e  compared hor i zon ta l ly ;  those followed by e ,  f 
a r e  compared v e r t i c a l l y .  Means shar ing  a common l e t t e r  are no t  s i g n i f i -  
can t ly  d i f f e r e n t  (P=0 -05) .  

b / F i r s t  blooms appeared June 4. 

 data no t  s t a t i s t i c a l l y  analyzed. 
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of main p l o t s  ( l e v e l s  of overwintered t rea tment  i n  t h i s  case)  and 

d i f f e r ences  may be obscured. The lower-level p l o t s ,  however, o f t e n  

d id  show d i f f e r e n c e s  : p lan t ing  con f igu ra t  ion and genotype produced 

c l e a r  s t a t  i s t i c a l l y  v a l i d a t e d  e f f e c t s .  Table 4 g ives  the  blooming 

performance a s  t h i s  express ion  was inf luenced by genotype, p l a n t i n g  

conf i g u r a t  ion ,  and overwintered weevil t rea tments .  The r a p i d - f r u i t  ing 

of 1x6-56 and TAMCOT SP-37 and the  advantage of S2 p l an t ing  a r e  

apparent .  Although blooming was favored i n  the  T2 p l o t s ,  t he  

advantage was not  s t a t i s t i c a l l y  e s t ab l i shed .  

Numbers of harves ted  b o l l s  a s  inf luenced by p l an t ing  

conf igura t ion  and genotype appear i n  Table 4. Resu l t s  document t h e  

e a r l i n e s s  of t he  S2 p l a n t i n g s  and the more rap id  f r u i t  s e t  i n  c e r t a i n  

genotypes. 

Over 80 percent  of t he  b o l l s  harves ted  f o r  a l l  genotypes a rose  

from flowers appearing i n  t he  f i r s t  26 days of blooming  able 4 ) .  

Over 70 percent  were harves ted  from the blooms of t he  f i r s t  21 days.  

Ea r l i ne s s  and increased y i e l d  were a s soc i a t ed  with t he  S2 

p l an t  ings ;  and s t a t  i s t i c a l  advantage is  noted i n  c e r t a i n  genotypes 

is able 4 ) .  

Greater  y i e l d s  gene ra l l y  were a s soc i a t ed  with the  T2  able 4 ) ,  

but these  i nc reases  were not  s i g n i f i c a n t l y  d i f f e r e n t  from the  TI. A 

s t r i k i n g  comparison can be noted between the s low-f ru i t ing  6M-10, 

t r e a t e d  one time f o r  overwintered weevi ls  and p lan ted  on 38-inch 

c e n t e r s ,  and the  f a s t - f r u i t i n g  TAMCOT SP-37, t r e a t e d  t h r e e  t imes and 

planted i n  S2. 

Damage t o  locks produced during the  f i r s t  30 days of f lowering 

f o r  t he  two l e v e l s  of overwintered t reatment  was obviously l e s s  i n  



t h e  T2 ( F i g u r e  5 ) .  Note t h a t  each day l a t e r  a f lower  appears  i n  t h e  

f r u i t i n g  per iod  a f t e r  day 15, t h e  h i g h e r  t h e  i n j u r y  t o  t h e  locks  

deve lop ing  from t h a t  f lower .  Damage was low i n  l o c k s  t h a t  a r o s e  from 

f lowers  of  t h e  f i r s t  15 days  of  blooming. F i f t e e n  percen t  of t h e  

l o c k s  t h a t  r e s u l t e d  from f lowers  o f  t h e  f i r s t  21 days  of  blooming 

showed weev i l  i n j u r y  i n  t h e  T2 ( F i g u r e  5 ) .  

The r a p i d  accumulat ion o f  b o l l s  of  d i f f e r e n t  ages  t h a t  was 

measured i n  TAMCOT SP-37 t r e a t e d  t h r e e  t imes  and p lan ted  i n  t h e  S2 

arrangement i s  i l l u s t r a t e d  i n  F i g u r e  6 .  By day 21 of  blooming, t h i s  

c o t t o n  possessed a complement of b o l l s  t h a t  would be 9 days  o r  o l d e r  

a t  day 30 o f  blooming, and t h e s e  y i e l d e d  approximately  750 pounds of  

l i n t  per  a c r e .  Although t h e  weevi l  i n f e s t a t i o n ,  i n  terms of square  

a t t a c k ,  was s h a r p l y  i n c r e a s i n g  by day 28 o f  blooming, many locks  of  

younger b o l l s  escaped a t t a c k ;  t h a t  i s ,  those  b o l l s  t h a t  would be 

younger t h a n  9 days  a t  day 30  o f  blooming added somewhat more t h a n  250 

pounds o f  l i n t  per  a c r e .  T h i s  occur red  d e s p i t e  much inc reased  lock  

damage. 

As i n  t h e  F a l l s  County t e s t ,  a r e l a t i v e l y  l a r g e  number of b o l l s  

q u i c k l y  a t t a i n e d  ages  t h a t  pu t  them p a s t  t h e  f u l l  f o r c e  of weev i l  

a t t a c k  on t h i s  shor t - season  v a r i e t y  ( F i g u r e s  5 and 6 ) .  

Uvalde County, 1976; Overwintered Weevil Treatments  Only. Bol l  weev i l  

i n f e s t a t i o n s  were l i g h t e r  a t  t h i s  l o c a t i o n  than  t h e  year  b e f o r e ,  and 

t h e  50-percent-punctured-square l e v e l  was delayed u n t i l  4 3  days i n t o  

t h e  blooming per iod  i n  t h e  T2 p l o t s .  It a t t a i n e d  t h e  same l e v e l  i n  

t h e  T1 i n  36 days  ( F i g u r e  3 ) .  Only on t h r e e  d a t e s  were s i g n i f i c a n t  

d i f f e r e n c e s  (~=.05) found i n  numbers of squares  punctured per  a c r e  

a l t h o u g h  c o u n t s  were c o n s i s t e n t l y  g r e a t e r  i n  t h e  T1. Numbers of 



Figure 5. Percentages of locks damaged by weevils that arose from 

different days of flowering (averages of locks from all 

genotypes and spacings), Uvalde County, 1975 ( ~ 1  = one 

treatment; T2 = three treatments). 
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Figure 6 .  Accumulated pounds o f  l i n t  planting of TAMCOT SP-37, 

treated three times, that arose from f lnw~rf i  produced in 

d i f f erent  periods; and ages o f  b o l l s  on rent days of  

the blooming period, Uvalde County, 1975 ( ~ 2  = three 

treatments) . 
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weevils  per  ac re  appear i n  Table 5 ;  l a r g e  numbers were f i r s t  recorded 

i n  TI about 30 days i n t o  blooming. Af t e r  mid-June, numbers of 

punctured squares  per  ac re  i n  t he  two f r ego  b r a c t  co t tons  were 

s i g n i f i c a n t l y  l e s s  ( ~ = . 0 5 )  than  i n  t he  normal b r a c t  genotypes.  The 

r e l a t i v e l y  long weevi l - f ree  per iod i n  a l l  c o t t o n s  allowed even t h e  

s low-f ru i t ing  genotypes t o  develop much of t h e i r  y i e l d  p o t e n t i a l .  

It was a wet year  a t  t h i s  t e s t  s i t e ,  r a i n  f a l l i n g  on every day 

from J u l y  4 through 15. A l e a f  d i s ea se  s t r u c k  TAMCOT SP-37 and 

ORS-75C, r e s u l t i n g  i n  a premature d e f o l i a t i o n  which l i k e l y  adve r se ly  

a f f ec t ed  the ma tu r i t y  of t he  l a t e r - s e t  b o l l s .  Other genotypes escaped 

t h i s  d i s ea se .  

The in£ luence of i n s e c t i c i d a l  t reatment  on blooming d id  not 

appear u n t i l  l a t e  i n  t he  f lowering per iod  able 5). On the  o t h e r  

hand, S2 and S3 p l a n t i n g  hastened blooming throughout much of the  

season. Strong d i f f e r e n c e s  were a t t r i b u t a b l e  t o  genotype : t he  

s low-frui t ing 407-70-R2 s t ands  apa r t  from the short-season types.  

I r r i g a t i o n  had no e f f e c t  on blooming . 
The impact of t h r ee  v a r i a b l e s  on numbers of b o l l s  harves ted  from 

d i f f e r e n t  f lowering per iods  and on the  t o t a l  b o l l s  harves ted  i s  g iven  

i n  Table 5 .  The b e n e f i t s  of S2 and S3 p l a n t i n g  a r e  apparent .  

Di f fe rences  can be ascr ibed  t o  genotype a l s o ,  bu t  t he se  d id  not  always 

p a r a l l e l  the  a c t u a l  y i e l d s :  t he  b o l l s  of ORS-75C a r e  cons iderab ly  

smaller  than  those  of 1209 and 1209L; and the  premature d e f o l i a t i o n  i n  

ORS-75C and TAMCOT SP-37 could have reduced weights of b o l l s .  

Shedding of b o l l s  of TAMCOT SP-37 t h a t  were formed from f lowers  

of the  f i r s t  36 days of blooming averaged about 200,000 pe r  ac re .  Of 

t he se ,  11  percent  contained an immature s t a g e  of t h e  b o l l  weevi l  o r  



Table 5. Number of weevils  per ac re ,  accumulated blooms from d i f f e r e n t  

per iods ,  number of b o l l s  harvested t h a t  were s e t  i n  d i f f e r e n t  

per iods  and y i e l d s  i n  pounds of l i n t  per ac re ,  Uvalde 

a /b /  County, 1976-- - 

Number of weevils  per  a c r e  

Date T1 c /  T2- 

May 25 

3 1  

June 3 

7 

10 

15  

17 

23 

29 

J u l y  7 

14  

20 

Number of accumulated blooms (1000s /A) 

June June June 
6-11 12-23 24-29 

June 30- 
J u l y  14 
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Table  5 (cont inued)  

1209L 5.9 e 199.2 f 370.4 e f  559.7 e 

1209 14.8 f 217.3 f 381.4 e f g  566.4 e f  

ORS-75C 19 .3  g 308.8 g 585.2 h 859.8 g 

407-79-R2 4.4 e 169.2 e 356.3 e 567.8 Gf 

TAMCOT SP-37 11.4 f 199.4 f 394.2 f g  597.3 f 

Number of  b o l l s  (1000s/A) 

Treatment June June  June  June  27- J u l y  
v a r i a b l e  6-14 15-20 21-26 J u l y 2  3-14 



Table 5 (continued) 

TAMCOT SP-37 30.5 e fg  73.6 109.3 f  58.0 f  22.3 ef 

Lbs.  lint/^ 
S1 S2 S3 Mean 

Mean 

I1 I 2  Mean 

T2 

Mean 

~ ' ~ e a n s  followed by a, b ,  c  a r e  compared h o r i z o n t a l l y ;  means 
followed by e, f ,  g a r e  compared v e r t i c a l l y .  Those shar ing  
a  common l e t t e r  a r e  not  s i g n i f i c a n t l y  d i f f e r e n t  (P=0.05) . 

k'First  blooms appeared June 6. 

 data n o t  analyzed. 
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evidence o f  l a r v a l  damage; t h e  remainder ,  n e a r l y  90  p e r c e n t ,  was l o s t  

from the  p l a n t s  a p p a r e n t l y  from n a t u r a l  shed. P e r c e n t  shed of b o l l s  

averaged a c r o s s  T1 and T2, o r i g i n a t i n g  i n  6-day blooming p e r i o d s  and 

con ta in ing  weev i l  s t a g e s  o r  damage, were a s  fo l lows :  

June 9-14 2% 

15-20 4% 

Near ly  80Z o f  t h e  b o l l s  was shed from June  27 through J u l y  14.  It 

should be noted t h a t ,  even l a t e  i n  t h e  season when weev i l  numbers were 

i n c r e a s i n g ,  on ly  a r e l a t i v e l y  smal l  p e r c e n t  of t h e  b o l l s  t h a t  was shed 

were damaged. Perhaps i n  t h e  massive  shedding o f  s u p e r f l u o u s  b o l l s  by 

c o t t o n  l a t e  i n  t h e  f lower ing  p e r i o d ,  t h e  a c t i v i t i e s  of  t h e  b o l l  weevi l  

a r e  d i l u t e d .  At tack  of  smal l  b o l l s  t h a t  a r e  d e s t i n e d  f o r  shedding 

anyway may s e r v e  t o  p r o t e c t  o t h e r  b o l l s  t h a t  w i l l  develop - a  kind of 

" d i l u t i o n "  of  t h e  w e e v i l ' s  damage p o t e n t i a l .  

Lock i n j u r y  was r e l a t i v e l y  low i n  T2 f o r  b o l l s  developed from 

f lowers  i n  t h e  f i r s t  21 days of  blooming; i n j u r y  g r a d u a l l y  i n c r e a s e d  

a s  f lowers  appeared each day l a t e r .  The advantage of t h e  T2 o v e r  T1 

i s  apparen t  ( ~ i g u r e  7 ) .  Although l o c k  i n j u r y  i n c r e a s e d  d a i l y  a f t e r  

day 21 o f  f lower ing ,  s low-f ru i t  ing  genotypes  produced a c o n s i d e r a b l e  

amount of c o t t o n  through day 27 of  blooming. Approximately 70 p e r c e n t  

of  the  locks  i n  T2 o r i g i n a t e d  from f lowers  produced i n  t h e  f i r s t  21 

days  o f  blooming and by day 27,  90 p e r c e n t .  



Figure  7. Percentages of locks damaged by weevi ls  t h a t  a rose  from 

d i f  f e r en  of flowering (averages of locks from a l l  

genotypes,  i r r i g a t i o n s ,  and spac ings) ,  Uvalde County,, 1976 

(TI = one'  t rea tment ;  T2 = t h r e e  t rea tments ) .  
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A comparison of  t h e  l o c k s  h a r v e s t e d  t h a t  a r o s e  from d i f f e r e n t  

blooming p e r i o d s  i n  ORS-75C and i n  t h e  s l o w e r - f r u i t i n g  1209L i s  

presen ted  i n  F i g u r e  8. Although t h e  a c t u a l  damage p e r  a c r e  t o  l o c k s  

i s  s i m i l a r  r e g a r d l e s s  of  genotype o r  spac ing  a t  s e v e r a l  p o i n t s  i n  t h e  

season,  t h e  shor t - season  ORS-75C accumulated l o c k s  a t  a more r a p i d  

r a t e .  A l a r g e  pe rcen t  of t h e  h a r v e s t  i n  t h i s  genotype p l a n t e d  i n  t h e  

S2 o r i g i n a t e d  d u r i n g  t h e  f i r s t  21 days  of  blooming. Th is  f i g u r e  was 

developed from t h e  T1 where 50 p e r c e n t  punctured s q u a r e s  was delayed 

u n t i l  about day 36 of  blooming. 

The more s lowly developing weevi l  i n f e s t a t i o n  i n  T2 was not  

a s s o c i a t e d  w i t h  i n c r e a s e d  p roduc t ion   able 5 ) .  An a d d i t i o n a l  

i r r i g a t i o n  (12) decreased  y i e l d s ,  bu t  on ly  where a s i n g l e  overwintered 

t rea tment  was made, p o s s i b l y  a consequence of  t h e  i n t e r a c t i o n  o f  a 

more r a p i d l y  b u i l d i n g  b o l l  weevi l  i n f e s t a t i o n  and a d e l a y  i n  

m a t u r i t y  o f  t h e  c o t t o n s  where t h e  second w a t e r i n g  had been 

admin i s te red .  The two n a r r o r r o w - p l a n t i n g s  enhanced y i e l d s .  

The S2 and S3 p l a n t i n g s  produced s i g n i f i c a n t l y  ( ~ = 0 . 0 5 )  more l i n t  

i n  t h e  f i r s t  h a r v e s t  than  d i d  t h e  S1 (abou t  70-100 pounds of l i n t  per  

a c r e  more).  Also,  TAMCOT Sp-37, ORS-75C, and 1136-56 y i e l d e d ,  i n  t h e  

f i r s t  h a r v e s t ,  over  200 pounds of  l i n t  per  ac.  2 than  d i d  the  

s l o w e r - f r u i t  i n g  407-79-R2 and 1209L (P=O .05).  

Harvested locks  (and l i n t )  f o r  t h e  s l o w e r - f r u i t i n g  407-79-R2 and 

t h e  shor t -season TAMCOT SP-37 a r e  compared i n  F i g u r e  9. Note t h a t  i n  

t h e s e  T2 p l o t s .  where t h e  50-percent-punctured-square l e v e l  was not  

reached UI ~f f lower ing ,  t h a t  o v e r  1 E l i n t  p e r  

a c r e  was r e a l i z e d  i n  407-79-R2 from blooms t h a t  appeared from days 22 

through 23 o f  t h e  blooming per iod .  Although t h e  p e r c e n t  damage t o  

n t i l  di 



Figure 8 .  Numbers o f  locks that arose from d i f f erent  flowering 

periods in two genotypes treated once for overwintered 

weevi l s ,  Uvalde County, 1976 ( ~ l  = one treatment). 
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Figure 9. Accumulated lint in pounds per acre and numbers of 

locks that arose from different flowering periods in 

52 plantings of two genotypes treated three times for 

overwintered weevils, Uvalde County, 1976 (T2 = three 

treatments). 

I I I 

407-79-R2 
II TAMCOT SP-37 3 O h  PUNCTURED 

- TOTAL LOCKS r SQUARES 

DAYS AFTER FIRST BLOOM 



l o c k s  i n c r e a s e d  i n  t h e s e  l a t e r  s e t  l o c k s ,  an important  l e v e l  of  

p roduc t  i o n  was r e a l i z e d .  

The s lowly  deve lop ing  weevi l  i n f e s t a t i o n  permi t t ed  a l l  c o t t o n s ,  

b o t h  q u i c k  and s l o w - f r u i t i n g ,  t o  e s t a b l i s h  r e l a t i v e l y  h igh  y i e l d s .  I n  

f a c t ,  t h e  s l o w e r - f r u i t i n g  genotypes tended t o  y i e l d  more than t h e  

" f a s t "  c o t t o n s  such a s  TAMCOT SP-37. Perhaps t h e  premature l o s s  of  

l e a v e s  i n  t h i s  v a r i e t y  due t o  t h e  p l a n t  d i s e a s e  caused t h e  d i s p a r i t y .  

Uvalde County, 1976; F u l l ~ S e a s o n  Treatment .  Th i s  t e s t ,  l o c a t e d  about 

200 y a r d s  from t h e  primary exper iment ,  con ta ined  S1 p l a n t i n g s  of 

TAMCOT SP-37, 1209L, and S t o n e v i l l e  213. The experiment r e c e i v e d  

t h r e e  ea r ly - season  a p p l i c a t i o n s ,  and when punctured squares  reached 30 

p e r c e n t  ( ~ u l ~  2) ,  t h e  f i r s t  o f  e i g h t  l a te - season  a p p l i c a t i o n s  was 

made. The p e r c e n t  punctured-square count was h e l d  t o  a low l e v e l ,  and 

t h e  percent-damaged l o c k s  f o r  t h e  season were below 4 p e r c e n t ,  

c o n s i d e r a b l y  l e s s  than  i n  t h e  pr imary exper iment .  L i n t  y i e l d s  i n  

pounds o f  l i n t  pe r  a c r e  were a s  fo l lows :  

S t o n e v i l l e  771 

1209L 765 

TAMCOT SP-37 735 

Although t h e s e  y i e l d s  should no t  be s t a t i s t i c a l l y  compared w i t h  

t h o s e  of t h e  primary exper iment ,  it seems d o u b t f u l  t h a t  t h e  expensive  

l a t e - s e a s o n  program was p rof  i t a b l e :  t h e  b o l l  weev i l  was removed a s  a 

1 i m i t  i n g  f a c t o r  i n  t h i s  f u l l - s e a s o n  t r e a t m e n t  exper iment ,  bu t  y i e l d s  

c e r t a i n l y  were no g r e a t e r  than  t h o s e  of  t h e  primary t e s t .  The 

p r o t e c t i o n  of t h e  e a r l y  season t r e a t m e n t s  a lone  was adequate .  
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"THE SHORT-SEASON EFFECT" 

We use "shor t -season e f f e c t "  t o  d e s c r i b e  a  s i t u a t i o n  i n  c o t t o n  

p roduc t ion  where, i n  t h e  p resence  of  t h e  b o l l  w e e v i l ,  e v e n t s  a r e  such 

t h a t  e f f e c t i v e  l i n t  product  i o n  is achieved wi thou t  l a t e - s e a s o n  

i n s e c t i c i d a l  t r e a t m e n t s .  The e f f e c t  i s  t h e  r e s u l t  o f  a  c e r t a i n  

sequence of r a p i d  f r u i t i n g  by t h e  c o t t o n  p l a n t  ( r a p i d  b o l l  

accumulat ion)  t h a t  i n t e r f a c e s  wi th  a  s lowly deve lop ing  w e e v i l  

i n f e s t a t i o n ;  and from the  d u a l  r o l e  of t h e  weevi l  toward squares  and 

b o l l s .  C e r t a i n l y  some l o s s e s  a r e  s u f f e r e d  t o  t h e  weev i l  h e r e  b u t  

t h e s e ,  weighed a g a i n s t  t h e  expense and hazard of f u l l - s e a s o n  

i n s e c t i c i d e  c o n t r o l  programs, should  be examined i n  a  l a r g e r  

p e r s p e c t i v e .  

A t  t h e  h e a r t  of t h e  m a t t e r  is s e c u r i n g  a  d e l a y  i n  a  damaging 

i n c r e a s e  of  weev i l s  u n t i l  c o t t o n  h a s  bloomed f o r  30 days  o r  more. A 

l a r g e  complement of b o l l s  o f t e n  can be s e t  by then .  Every a d d i t i o n a l  

day i n  d e l a y  dampens t h e  l e v e l  of  i n j u r y  t o  b o l l s .  

How could t h i s  d e l a y  o r  l a c k  of d e l a y  be a n t i c i p a t e d  i n  a  g iven  

s i t u a t i o n ?  It is  b e s t  p r e f i g u r e d  by t h e  number of s q u a r e s  pe r  a c r e  

punctured by t h e  overwintered weevi l  popu la t ion  d u r i n g  t h e  f i r s t  2  

weeks o f  squar ing .  The s t a g e  is  s e t  f o r  t h e  l a t e r  g e n e r a t i o n s  by t h e  

a c t i v i t i e s  of  t h e  p a r e n t  brood. To i l l u s t r a t e  t h i s ,  we submit t h e  

fo l lowing  d a t a  t h a t  were recorded  i n  t h e  Winter  Garden t e s t s  on t h e  

numbers of punctured s q u a r e s  p e r  a c r e  noted s h o r t l y  b e f o r e  blooming: 

No. punctured s q u a r e s  

1000s p e r  a c r e  

T1 T2 

F r i o  County 

May 23 



No. punctured squares  

1000s p e r  a c r e  

T1 T2 

Uvalde 1975 

May 28 

Uvalde 1976 

May 25 0 0 

May 31 1.5 0 

The p resence  of 5000 punctured s q u a r e s  per a c r e  a t  t h e  F r i o  

County l o c a t i o n  i n  t h e  T2, s h o r t l y  b e f o r e  blooming, s u p p l i e d  ample 

seed f o r  a v i g o r o u s ,  d e s t r u c t i v e  f i r s t  g e n e r a t i o n  of weev i l s  by day 20 

o f  blooming ( ~ i g u r e  4 ) .  On t h e  o t h e r  hand, where counts  of punctured 

s q u a r e s  were on t h e  o r d e r  of 1000-1500 p e r  a c r e  a t  t h e  Uvalde s i t e ,  

t h e  weev i l  e x p l o s i o n  of summer-generation i n s e c t s  was i m p o r t a n t l y  

d e l a y e d ,  t h a t  i s ,  a c h i e v i n g  about 30 days  of blooming, b e f o r e  

w e e v i l s  magnif ied t o  damaging l e v e l s ,  was r e a l i z e d  on ly  where t h e  

o v i p o s i t  i o n  of overwin te red  weev i l s  had been f i r m l y  reduced. One 

thousand punctured s q u a r e s ,  when cons idered  i n  t h e  c o n t e x t  of an a c r e  

o f  c o t t o n ,  i s  a s p a r s e  p o p u l a t i o n  indeed and would s c a r c e l y  be 

n o t i c e d ;  y e t  even h e r e ,  i n  a m a t t e r  of  two g e n e r a t i o n s ,  a l a r g e  

p o p u l a t i o n  of w e e v i l s  developed.  Even where t h e  overwintered 

o v i p o s i t i o n  h a s  been g r e a t l y  c u r t a i l e d ,  one can expec t  on ly  about  30 

t o  40 days  of blooming b e f o r e  t h e  c r o p  is  overrun by t h e  weevi l .  

But,  a s  i t  happens,  a pe r iod  o f  30  t o  40  days seems t o  be an 

ample per iod t o  r e a l i z e  what we c o n s i d e r  t o  be h i g h  y i e l d s ,  depending 

of  course  on t h e  c o t t o n  genotype.  Th is  i s  t r u e  because  of t h e  d u a l i t y  

of t h e  weevil  towards squares  and b o l l s .  Although t h e  weevi l  i s  a 
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se r ious  t h r e a t  t o  squares ,  it i s  much l e s s  s o  t o  b o l l s ,  even though 

the numbers i n f e s t i n g  co t ton  a t  t h e  time of b o l l  matura t ion  a r e  

commonly much g r e a t e r  than t h e  popula t ion  a t t a c k i n g  c o t t o n  dur ing  t h e  

f i r s t  s eve ra l  weeks of squaring.  ~ a i l y ,  a s  a b o l l  grows o l d e r  before  

"eevi ls  a t t a i n  l a r g e  numbers, i t s  chances f o r  e scap ing  lock iniuury are 

increased.  It fol lows,  then,  t h a t  co t ton  t h a t  accumulate b o l l s  more 

qu ick ly  i n  t h e  framework of t h e  f r u i t i n g  sequence a r e  advantaged. 

Flowers i n  S2 p l a n t i n g s  of TAMCOT SP-37 produced during the  f i r s t  

21 days of blooming a t  Uvalde dur ing  1975-1976 gave r i s e  t o  b o l l s  t h a t  

y ie lded  over 700 pounds of l i n t  per ac re ,  and we d id  not regard t he  

lock i n j u r y  t o  t he se  a s  severe .  Narrow-row p l an t ing ,  S 2  and S3 i n  a l l  

co t tons ,  shored up escape;  t h e  S2 and S3 p l a n t i n g s  f u r t h e r  increased 

t h e  accumulation of b o l l s  e a r l i e r  i n  t h e  f r u i t i n g  sequence. 

Much has  been w r i t t e n  about the  a b i l i t y  of t he  co t ton  p l a n t  t o  

compensate f o r  f r u i t  l o s s .  While t h i s  c e r t a i n l y  may be t h e  case ,  t h i s  

compensat ion o f t e n  cannot be apprec ia ted  un less  a mul t i -appl ica t  ion  

i n s e c t i c i d a l  program i s  p rac t i ced  t o  ensure t he  b e n e f i t s  of t h a t  

compensat ion. For example, co t ton  may have the  p o t e n t i a l  t o  recover  

from a damaging co t ton  f leahopper  i n f e s t a t i o n ,  bu t  t he  r e a l i s t i c  

express ion  of t h i s  recovery may be l o s t  t o  i n f e s t a t i o n s  of l a t e r  

summer-generation b o l l  weevi ls .  Loss of e a r l y  f r u i t  forms could a l t e r  

t he  age s t r u c t u r e  of t he  b o l l  complement such t h a t  it is  made up of 

b o l l s  of i n s u f f i c i e n t  age t o  escape major lock i n j u r y  from weevi l s .  

Escaping the  b o l l  weevil i n  t he  system w e  have descr ibed  i s  

obviously h igh ly  probable ,  bu t  what of those seasons i n  which, f o r  

some reason,  b o l l  s e t  has  not occurred a s  r a p i d l y  a s  one might wish? 

Perhaps a la te-season t reatment  program with i n s e c t i c i d e s  might be 

wise,  but how could t h i s  judgement be made? 



We b e l i e v e  a  c o n s e r v a t i v e  e s t i m a t e  ( o r  underes t imate )  of t h e  

e x t e n t  t o  which c o t t o n  is reasonab ly  s a f e  from w e e v i l s  can be made by 

a  d e t e r m i n a t i o n  o f  t h e  number of  b o l l s  per  a c r e  t h a t  a r e  s e t  t h a t  a r e  

10 days  o r  o l d e r  by t h e  t ime t h e  weev i l  punctured-square count c l imbs 

t o  t h e  50-percent l e v e l .  Recent work by s c i e n t i s t s  a t  Texas A&M 

U n i v e r s i t y  h a s  shown t h a t  t h i s  can e a s i l y  be done by bo l l -d iamete r  

measurement. These f i n d i n g s  w i l l  appear  i n  a  l a t e r  paper .  

To F r e d e r i c k  Mally and o t h e r  e a r l y - c e n t u r y  e n t o m o l o g i s t s ,  

s u c c e s s f u l  husbandry of  c o t t o n  p roduc t ion  i n  t h e  f a c e  of t h e  b o l l  

weev i l  r e a l i t y  was t h e  consequence of  a  chance sequence of e v e n t s  t h a t  

was, by and l a r g e ,  beyond anyone's  d i r e c t i o n .  That i s  h a r d l y  t h e  c a s e  

today.  Much of  t h e  u n c e r t a i n t y  and gaming-table a s p e c t  of   ally's day 

have g i v e n  way t o  e x p e r i e n c e ,  unders tand ing ,  and technology.  Cotton 

h a s  moved from t h e  h i g h - r a i n f a l l  a r e a s  of E a s t  Texas ( t h o s e  reaches  

t h a t  once a l lowed t h e  p e s t  t o  a s s e r t  i t s e l f  so  w e l l )  t o  t h e  west and 

t o  t h e  upland p r a i r i e s ,  where r a i n f a l l  i s  l e s s  and t h e  e c o l o g i c a l  

f e n c e s  more c o n f i n i n g .  

Grea t  a c r e a g e s  a r e  p l a n t e d  where t h e  weevi l  i s  denied much p e s t  

s t a t u s  s imply because  it i s  depr ived  of a v a i l a b l e  p l a c e  t o  overwin te r .  

Where s u c c e s s f u l  o v e r w i n t e r i n g  can occur ,  t h e  magnitude of t h i s  o f t e n  

i s  1 imi ted  by h a r v e s t i n g  p r a c t  ice--harves t - a id  chemica l s ,  machine 

h a r v e s t  and community s t a l k  d e s t r u c t i o n .  Limited use of i n s e c t i c i d e s  

a p p l i e d  around t h e  t ime of  f i r s t  s q u a r e s  h a s  been s u c c e s s f u l  i n  

d e l a y i n g  i n j u r i o u s  numbers of  summer-generat i o n  weev i l s  . Various  

shor t - season  c o t t o n  v a r i e t i e s  a r e  widely  p l a n t e d  by growers ;  

f u l l - s e a s o n  i r r i g a t i o n  i s  no longer  commonly fol lowed,  and n i t r o g e n  

amounts a r e  a p p l i e d  i n  reduced q u a n t i t i e s .  
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