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CHAPTER I

\ : : - % ' m TRom cTT#. :

D uring th e  l a s t  few  y e a r s . th e r e  has M en a dec ided  in ­

c rea se  in  th e  use o f  in o rg a n ic  f e r t i l i z e r s  on A rizona s o i l s > 

The t o t a l  tonnage of f e r t i l i z e r s  so ld  in  A riz o n a ;in c re a se d

from  a l i t t l e  over 8,000  to n s  in  1938  to  alm ost 31,000  to n s
' " ■ . ' ■ ; .. v ''.-■'•.-I'-'- .v,: '  ■ \  . : 1
d u rin g  th e  y ea r 19A6« P a r t  of t h i s  in c re a s e  in  f e r t i l i z e r

usage has been due to  a  n e c e s s i ty  f o r  in c re a s in g  o r m a in ta in ­

in g  y ie ld s  in  o id e r  to  compensate f o r  h ig h e r  p ro d u c tio n  

co stso  A lso , th e  fa rm ers  o f  t h i s  s t a t e  a re  b eg inn ing  to  r e ­

a l i z e  t h a t  th e  s o i l  f e r t i l i t y  i s  r a p id ly  being  d e p le te d  where 

recommended c u l t u r a l  p r a c t ic e s  a re  n o t .fo l lo w e d = The c o tto n  

grower i s  e s p e c ia l ly  concerned w ith  th e  problem  Of m a in ta in ­

in g  a s a t i s f a c to r y  le v e l  of p la n t  n u t r i e n t s  in  th e  s o i l ,  be­

cause much o f  fh e  c o t to n  land  has been cropped alm ost con­

t in u o u s ly  to  cotton" f o r  many y ea rs  0 ; .

A la rg e  m ao o rity  o f th e  c o tto n  fa rm ers in  t h i s  s t a t e  

have e rro n e o u s ly  b e lie v e d  th a t  th e  p ro d u c tiv e  c a p a c ity  o f ,  

th e  s o i i  can be m ain ta in ed  th ro u g h  crop r o ta t i o n  a lo n e 0 I t  

was th o u g h t t h a t  i f  th e  lan d  were p la n te d  to  a l f a l f a  f o r  two
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or th re e  y ea rs  out of every  te n ,  th e  h ig h  y ie ld s  o f . co t t on  

- whioli th e y  were ©htaiuimg oould he r e a l iz e d  in d e f  i n i t e l y ,  

s.However, a g lance a t  a ta b le  showing th e  amounts of n i t r o ­

gen, phosphorus, and p o tash  used by th e  p la n ts  in  th e  p ro ­

d u c tio n  of what a re  co n s id ered  gebd y ie ld s  w i l l  com plete ly  

explode t h i s  co n cep t. S ix  to n s  o f a l f a l f a  hay remove 280 

pounds of n i tro g e n , 70 pounds of phosphorus, and 270 pounds 

of p o ta sh . Table I  shows th e  amount of p la n t  n u t r i e n t s  r e ­

moved .from  th e  s o i l  in  th e  p ro d u c tio n  of a b a le  of c o t to n .

I t  i s  ap p a ren t th a t  a b a le  of c o tto n  rem oves, th ro u g h  th e  

seed and l i n t ,  on ly  39 , 48 : pounds o f  n i tro g e n , 1,5=71 pounds 

of phosphoric  a c id ,  and 15,27 pounds of p o ta sh . I t  i s  con­

ceded, of co u rse , th a t  th e re  i s  a n itro g e n  resp o n se  of two 

or more y e a r s ’ =d u ra tio n  r e s u l t in g  from  th e  a l f a l f a  having 

grown in  sym bio tic  r e la t io n s h ip  w ith  th e  s o i l  b a c te r i a .

One of th e  most im p o rtan t problem s fa c in g  th e  c o tto n  

grower in  A rizona to d ay  has to  do w ith  th e  p r o f i t a b le  r e ­

tu rn s  which m ight be expected  from  th e  a p p l ic a t io n  of v a r i -  

. ous com binations of in o rg a n ic  f e r t i l i z e r s , They want to  

know what f e r t i l i z e r s  to  ap p ly , how much to  a p p ly , when to  

a p p ly , and th e  b e s t  method of a p p l ic a t io n .  O bviously , no 

"b la n k e t"  recommendations/ can be made to  f i t  a l l  s i t u a t i o n s .  

An i n t e l l i g e n t  a p p r a is a l  of th e  p rev io u s  cropp ing  h i s to r y ,  

how ever, to g e th e r  w ith  a la b o ra to ry  or f i e l d  a n a ly s is  of

2', McQ-eorge, W,T, op, o i t , ,  p,  28,  . ' ” ‘ ' "



TABUS I

WEIGHT OF PLANTS AND PLANT NUTRIENTS IN PLANTS 
THAT PRODUCE A BALE OF COTTON̂

P a r t
Per cen t 
of w eight

Weight 
‘ in  lb s .

Pounds
n itro g e n

Lbs. phos­
p h o ric  a c id

Pounds
po tash

Roots 8 .80 U 7 2.00 1.08 3.75

Stems 23.15 1,096 7.01 2.30 9.35

Leaves 20.25 959 21.58 4.60 10.45

Burs 14.21 673 5.52 3.23 20.79

Seed 25.03 1,090 38.58 15.26 12.32

L in t 10.56 500 0.90 0.45 2.95

T o ta l 100.00 4,735 75.59 26.92 59.59

3. Brown, H .P. C o tto n , p . 231.



th e  s o i l  f e r t i l i t y  w i l l  m a te r ia l ly  a id  in  answ ering  some of 

th e se  questio n s*  , y v y

In  o rd e r  to  h a v e - f e r t i l i z e r s ,  se rv e  most e f f i c i e n t l y  

when msed in  th e  grow th of c o tto n , s e v e ra l  f a c to r s ,  must be 

looked a f t e r  c a r e f u l ly  by th e  growerso A s u i ta b le  s o i l  must 

be s e le c te d  and p ro p e r ly  p re p a re d „ The crop  must be c u l t i ­

v a ted  e f f ic ie n t ly g  h a rv e s te d 9 and m arke ted» The, method and 

tim e of a p p l ic a t io n  of th e  f e r t i l i z e r  u s u a lly  e x e r t  a t r e ­

mendous in f lu e n c e  on th e  e f f ic ie n c y  w ith  which th e  f e r t i l i z ­

e r s  ac to  The k ind  and amount o f f e r t i l i z e r s  p e r  a c re ,  

a v a i l a b i l i t y  o f th e  n u t r i e n t  m a te r ia l s , and th e  p ro p o r tio n ­

in g  o f - t h e  p la n t  food c o n s t i tu e n ts  i n  th e  f e r t i l i z e r s  to  

f i t  b e s t th e  needs o f th e  s o i l  and crop  a re  h ig h ly  e s s e n t i a l <, 

A lso , an u n d e rs tan d in g  of th e  amount o f each n u t r i e n t  a c tu ­

a l l y  a s s im ila te d  by th e  p la n ts  in  th e  p ro d u c tio n  o f a good 

y ie ld  of seed c o tto n  m a te r ia l ly  a id s  in  com pletion  o f an 

u n d ers tan d in g  of th e  f e r t i l i z e r  needs of th e  s o i l ,  -

The v a lu e  o f a  c o tto n  crop i s  no t de term ined  s o le ly  by 

th e  amount of seed c o tto n  h a rv e s te d  p e r a c r e , O ther f a c to r s  

such a s  l i n t  p e rc e n ta g e , s ta p le  le n g th , g ra d e , s t r e n g th  in ­

dex, and b o l l  s iz e  a r e  v ery  im p o rtan t in  an e v a lu a t io n  of 

th e  crop of c o t to n „ Numerous experim ents have shown th a t  

v a r io u s  f e r t i l i z e r s  may a f f e c t  some of th e s e  p r o p e r t ie s ,  i n ­

c lu d in g  y ie ld ,  under v a r ie d  s o i l  c o n d itio n s  and in  d i f f e r e n t  

l o c a l i t i e s o

The s tu d y  re p o r te d  h e rew ith  was i n s t i t u t e d  f o r  th e



ex p ress  purpose o f  t e s t i n g  th e  e f f e c t  o f c e r t a in  in o rg a n ic  

f e r t i l i z e r s  upon th e  y ie ld  and f i b e r  p ro p e r t ie s  o f c o tto n  

grown on A rizona s o i l s 0 I t  a ls o  a ttem p ts  to :th ro w  l i g h t  

upon th e  l im ite d  knowledge a v a i la b le  to  c o tto n  grow ers in  

A rizona 5, w ith  p a r t i c u l a r  re fe re n c e  to  th e  r e tu r n s  p e r  a c re  

which may be expected  th rough  th e  use of th e s e  f e r t i l i z e r s »



CHAPTER I I .

v ; REVIEW QW LITERA.TDRE  ̂ . .

G©tton p l a i t s  u s u a lly  respond r e a d i ly  to  p ro p er f e r ­

t i l i z e r s  j a f a c t  which i s  borne ou t by th e  r e s u l t s  o f numer­

ous experim ents conducted in  s e v e ra l  s t a t e s 0' The in c re a se  

in  y ie ld  has b een ,a s  - h ig h  as  500 pounds of seed c o t to n .p e r • 

a c re  on s o i l s  which were p roducing  an average y ie ld  and were 

though t to  have s u f f i c i e n t  p la n t  n u t r i e n t s „ •

S ta te n  and: H ink le  . of New Eexieo r e c e n t ly  o b ta in ed  

very  good r e s u l t s  w ith  a s e r ie s  o f f e r t i l i z e r  t e s t s  on a 

number of d i f f e r e n t  s o i l  ty p es  = Weighted av e rag es  fo r  a l l  

te s t s .  In d ic a te d  an in c re a se  in  y ie ld  of ,396 pounds of l i n t  

c o tto n  p e r pound of a v a i la b le  phosphorus a p p lie d  a lo n e , 

o694 pounds of l i n t  c o tto n  per pound, of a v a i la b le  n itro g e n  

a p p lie d  a lo n e , 1*134 pounds of l i n t  c o tto n  p er pound of com-• 

b in e d .a v a i la b le  n itro g e n  and phosphorus, and 1 ,838  pounds 

of l i n t  c o tto n  f o r  each pound of a v a i la b le  n i t ro g e n  and 

phosphorus co n ta in ed  in  barnyard  m anure. From th is ;  work 

i t  m ight be concluded th a t  th e  p la n t  n u t r ie n t s  in  manure 

a re  more e f f e e t iv e  th an  th o s e .con tained ' in  com m ercial

1 , S ta te n , G-, and H inkle.,' D0A. M ain ta in ing  C otton  Y ield's 
Through l e r t l l i z e r  and Crop 'R o ta tio n



• f e r t i l i z e r s ,  A la rg e  p ero en tag e  o f th e  in c re a s e  due to  

{m anure, how ever, was a t t r i b u t e d  to  th e  f a c t  t h a t  one of th e

. t e s t s  was eohduGted oh .a poor j sandy s o ilo  >
A-7' ' ; :■ : ;■ . ' . - ■ ■ 2 - : ■ •

in  1928, Bartholomew and Jannsen p u b lish ed  a  r e p o r t

on th e  e f f e c t  of f e r t i l i z e r s  on th e  s iz e  of c o tto n  b o l l s „ 

and found t h a t  ih  many in s ta n c e s  an in c re a se d  y ie ld  r e s u l t e d  

: in  fo u r  d i f f e r e n t  w ays: (1 ) an in c re a s e  in  s iz e  o f b o lls :

and a  d ec re a se  in  number of b o l l s , (2 ) an in c re a s e  in  th e  

number of b o l l s ,  (3 ) an in c re a s e  in  number and s iz e  of b o l ls  

and (4) an in c re a s e  in  b o l l  s iz e  and l i n t  p e rc e n ta g e 0 They 

found th a t  p r o f i t a b le  in c re a s e s  in y ie ld  were o b ta in ed  where 

th e  p ro p er f e r t i l i z e r s  were used r e l a t i v e  t o  th e  S o i l  f e r ­

t i l i t y ,  In  g e n e ra l ,  th e  in c re a s e  in  y ie ld  was due m ainly  

to  th e  in c re a s e  in  th e  number o f  b o l l s ,  a s  .the  average in ­

c rea se  was ap p ro x im ate ly  40 p e r cen t more b o l l s .  The s iz e  : 

of th e  b o l l s  was in c re a se d  ap p ro x im ate ly  5 p e r  c e n t by a l l  .

f e r t i l i z e r  t r e a tm e n ts ,
■■■' ■■■ ■ ' V ■ "  /  3

The r e s u l t s  o f an  in v e s t ig a t io n  by T urner o f  G eorgia

v.:. show t h a t  s ig n i f i c a n t  in c re a s e s  in  b o l l  s iz e  were found when

■ p o ta sh  was in c re a s e d , S ig n i f ic a n t  in c re a s e s  in  y ie ld  o f .

seed c o tto n  p e r a c re  a ls o  were shown between 20- ,  40- ,  and

2 , Bartholomew, 1 ,1 ,  and Jannsen , G, " E ffe c t o f  P e r t i l i z e r s
on th e  S ize  of OOtton B o l l s , A m *  Soc, Agron. I , ;
20 :1048-1054 (1928), _  — —  ■ - ■ “

3, T u rn e r , J , H , ,  J r .  "The E f f e c t  o f P o tash  L evel on Sev­
e r a l  C h a ra c te rs  in  Eour S t r a in s  of Upland G otton  
which D if f e r  in  F o lia g e  G row th," I b i d , : 36:688- 
698 (1944) , - . : : . % —  , : -



80“pound le v e ls  of p o ta s h 0 The s o i l s  o f th e  C o a s ta l P la in  

of G eorgia a re  commonly d e f ic ie n t  in  p o ta sh , a s  ev idenced by - 

th e  p rev a len ce  of C otton R u s t, a d is e a se  which i s  a t t r i b ­

u ted  to  t h i s  d e fic ien cy ;,

The im portance of m a in ta in in g  p ro p er n u t r i e n t  le v e ls  

f o r  th e  c o n tro l  of v a r io u s  d is e a s e s  and in s e c ts  has been . 

emphasized by a la rg e  number o f w o rk ers . R ecent work by , 

T isd a le  and Dick • in  Alabama showed c o n c lu s iv e ly  th a t  a 

norm al supp ly  of a v a i la b le  po tassiu m  in  th e  s o i l  w i l l  ma­

t e r i a l l y  reduce th e  e f f e c t  of C otton  W ilt (Fusarium  v a s in -  
: ' . ' /  ■■ " : ■ ' , i  . ' 5  ̂ -
fectum lo V arious p lo t s  were t r e a te d  w ith  a 6- 8-0  f e r t i l i z e r

w hile  o th e rs  re c e iv e d  an a p p l ic a t io n .w ith  a com position  of 

6 -8 -4 o The c o tto n  growing on p lo ts  re c e iv in g  no p o tash  was 

s e r io u s ly  in fe c te d  by the . fu n g u s ,: w h ile  p o ta s h ^ tre a te d  

p lo ts  showed v ery  l i t t l e  in f e c t io n  and alm ost doubled th e  

y ie ld s  o f th e  "no p o tash "  p l o t s 0 P r a c t i c a l l y  th e  same re=  

s u i t s  were p b ta in ed  by E as t in  which th e  a p p l ic a t io n  of 

500 pounds of k a i n i t ,  c o n ta in in g  12,5  per cen t p o ta sh , r e ­

s u l te d  in  y ie ld s  of 1 ,12? pounds of seed c o tto n . The un­

f e r t i l i z e d  c o tto n  produced on ly  52$ pounds, and th e  same

ko T i s da l e , HoBo and D ick, JoB. "C otton W ilt in  Alabama 
as  A ffec ted  by P o tash  Supplem ents and as R e la ted  to  
V a r ie ta i  B ehavior and O ther im p o rta n t Agronomic 
Problem so" Am0 8o c . Agron. £ 0 34:405-426 (1942)o 

5 o "6- 8- 0" means 6 p e r  cen t n i t r o g e n ,  8 p er cen t phosphoric  
a c id ,  and 0 p er cen t of p o ta sh  0 

6 <, E a s t , LoEv, "C o n tro l of C otton W ilt (Fusarium ) by Use
of P o tash  F e r t i l i z e r s »" Am0 Soo* Agron = log 14:222-" .

: 224 (1922) o \  ~ ~
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r e la t io n s h ip  e x is te d  "between th e  two tre a tm e n ts  w ith  r e ­

sp e c t to  th e  degree of in f e c t io n ,

A more re o e n t in v e s t ig a t io n  was c o n d u c t e d i n  which 

s ta b le  m anure5. a p p lie d  a t  th e  f a t e  o f A to n s  p e r  a c re , o u t-  

y ie ld e d  a l l  'a p p l ic a t io n s  of com mercial f e r t i l i z e f s  on s o i l

a f f e c te d  by th e  F u sa rlu m -h e te ro d e ra  Complex0 T h is i n v e s t i -  
: . - ■ ,  - 7

g a t io n , re p o r te d  by P inekard  and Leonard in  1944$ showed

th a t  th e  manure o u ty ie ld e d  th e  check p lo ts  by 850 pounds of 

seed c o tto n  per a c re .

F u r th e r  ev idence of th e  r o le  of f e r t i l i z e r s  in  th e  

c o n tro l  of d is e a s e s  was p re se n te d  by Blank in  1944 in  h i s  

s tu d ie s  of th e  e f f e c t  o f f e r t i l i z e r s  on Root R o t, The ap­

p l i c a t io n  of 600 pounds of a 12- 0-0  f e r t i l i z e r  decreased. ' 

th e  o ccu rreh ce  of Root Rot by a s ig n i f i c a n t  o r  h ig h ly  s ig ­

n i f i c a n t  m argin in  ev e ry  r e p l i c a te  d u rin g  two o f th e  th r e e  

y ea rs  t e s t e d .  H ighly  s ig n i f i c a n t  In c re a s e s  i n  y ie ld  were ; 

o b ta in ed  every  year by th e  same f e r t i l i z e r  u sag e , . The 

same r e s u l t s  w ith  r e s p e c t  to  y ie ld s  were m an ife s ted  by 600 

pounds p e r a c re  of a 12- 8-0  f e r t i l i z e r  m ix tu re , a lth o u g h  th e  

phosphorus tended  to  in c re a s e  th e  Root Rot developm ent,

7 , P in ek a rd , J ,A , and L e o n a r d , 0 , A ,  " In flu e n c e  of C e rta in
S o i l  Amendments on th e  Y ie ld  o f C otton  A ffec ted  by 
th e  F u sa riu m -h e te ro d e ra  Com plex," Am, Soc, Agron,

; 829-843 (1944). , _  _ _  ...
8 , B lank, L.»Me eE f f s e t  of N itro g en  and Phosphorus on th e

Y ie ld  and Root Rot R espohses of E a r ly  and L ate V a ri­
e t i e s  of C o tto n ,?t I b i d , ; 36:875-888 (1944),



H asten ing  of jaa tm rityy  o t  f,@ a rlin e ss?f8 i s  an o th e r  

f a c to r  whieh may be in f ln e n c e d b y  th e  m aintenance of a p rop­

e r  n u t r i e n t  b a lan ce  in ..th e  s o i l  0 When a s s o c ia te d  w ith  c o t­

to n  p ro d u c tio n  i t  becomes o f  paramount im portance g s in c e  

.almost always a number of b o l ls  f a i l  to  m ature b e fo re  

f r o s t , A nother phase o f e a r l in e s s  concerns th e  d if fe re n c e  

in  grade of th e  seed c o tto n  h a rv e s te d  a t  th e  f i r s t  p ick in g  

and th a t  o b ta in ed  from  l a t e r 1 p ic k in g s „ P robab ly  th e  most 

im p o rtan t n u t r i e n t  elem ent a s s o c ia te d  w ith  h a s te n in g  of 

m a tu r i ty  i s  phosphorus» One of i t s  p h y s io lo g ic a l  fu n c ­

t io n s  in  a l l  p la n ts  seems to  be a s t im u la t io n  o f p ro d u c tio n  

of re p ro d u c tiv e  organs r e l a t i v e l y  e a r ly  in  th e  p l a n t 8s l i f e .  

T h is fu n c tio n  of phosphorus has been dem onstrated  by 

th e  r e s u l t s  of a la rg e  number of experim ents w ith  c o tto n .

. In  1926, Warner- r e p o r te d  th a t  a com plete f e r t i l i z e r  

caused e a r ly  f r u i t i n g  and th re e  weeks of ra p id  f r u i t i n g , 

w hile  no f e r t i l i z e r  delayed  f r u i t i n g  w ith  no p e r io d  of 

ra p id  f r u i t in g *  He determ ined  t h a t  e a r l in e s s  may be mea­

su red  In  a number of w ays: e a r ly  sq u a rin g , r a p id i ty  of

s q u a r in g , e a r ly  bloom ing, p e rcen tag e  of blooms develop ing  

in to  b o l l s  e a r ly  in  th e  seaso n , s h o r t  b o l l  p e r io d , and ' 

o th e r  f a c to r s  which determ ine th e  e a r l in e s s  o f  th e  c o tto n  

crop =, P o tash  has a ls o  been known to  a f f e c t  th e  m a tu r i ty  or

9 . ' W arner',' "310D. "E fT ^ -C lD f^ ^ r t 'IT iz e rs  on th e  P ru i t in g  ' ”  
A c t iv i t i e s  o f  C otton P l a n t s ."  Am. Soc. Agron.- J . ;

' ; 18:1045-10.50 (1926) .  ■ . - A —  -
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p erce n tag e  of seed c o t to n ' h a rv e s te d  a t  th e  f i r s t  p ic k in g <,

A g a in  of 39 p er cen t a t  th e  f i r s t  p ic k in g  was secu red  hy
. ' 10 ■ . - ' : ; '■ ■■■ ■ : - .

W illiam s o f H orth  C a ro lin a  from  th e  use of 600 pounds of 

a com plete f e r t i l i z e r  c o n ta in in g  21 p e r  cen t p o ta s h 0 I n ­

c re a s in g  th e  p o ta sh  from  7 p e r  cen t to  21 p e r  cen t in  th e  

same f e r t i l i z e r  r e s u l te d  in  a 19 p e r  cen t in c re a s e  a t  th e  

■ f i r s t  p iek ingo  : V  ' ' . _ : . : \

Numerous in v e s t ig a t io n s  have been u n d ertak en  to  d e te r = 

mine th e  e f f e c t  of d i f f e r e n t  n itro g e n  so u rces  on y ie ld  and 

o th e r  p r o p e r t ie s  of c o t to n . In  th e  s e e d lin g  stagey  ammonia 

f e r t i l i z e r s  should  n o t be a p p lie d  in  c lo se  p ro x im ity  to  th e

p la n ts  due to  th e  to x ic  e f f e c t  of ammonia on te n d e r  p la n t  
; . 11 ■ ' - , 

t is s u e o  Tidmore re p o r te d  a  lo s s  o f most o f th e  p la n ts  a t

se e d lin g  s ta g e  on a p p l ic a t io n  of ammonium hydroxide s a l ­

though ca lc ium  n i t r a t e  a p p lie d  a t  th e  same r a t e  o f n itro g e n  

in  pounds p e r a c re  caused no v i s i b le  d e tr im e n ta l  e f f e c t .

B ledsoe o b ta in ed  th e  h ig h e s t  y ie ld s  from  q u ick - 

a c t in g  in o rg a n ic  f e r t i l i z e r s  such a s  sodium n i t r a t e , which 

gave an in c re a s e  in  y ie ld  v a ry in g  from  167 to  233 pounds of 

seed  c o tto n  p e r  a c re .  A m ix tu re  of sodium n i t r a t e  and am­

monium s u l f a t e  produced th e  most econom ical r e s u l t s .  He

lO . W illiam sj C.B. "Wise Use o f f e r t i l i z e r s  on C otton— 
T h e ir  E f f e c t  upon Y ie ld  a n d .M a tu r i ty .fo r  D if fe re n t  
S o i l s . in  N orth  C a ro lin a  . M Am. S oc. Ag ro n . . i 0 ° 18: 
1036-1043 (19441V 7 -  “  ~  “

11 o Tidmore y JcW. . ^Ammonium Hydroxide /V ersus Calcium N i­
t r a t e  f o r  C otton S e ed lin g s  ̂  i b i d . :  25 : 619=622 

■ ' (1933)» . ' ' .. ■■■ . . v ■
i2o B led so es -EoPo. "C otton  f e r t i l i z e r s  and C u l tu ra l  M ethodsa-



found th a t  a f e r t i l i z e r  eo n fa in in g  80 p e r  cen t in o rg a rile  ■ 

and 20 p e r c e n t  o rg an ic  f e r t i l i z e r  m a te r ia ls  a s  th e  source 

o f n itro g e n ^  in  g e n e ra l ,  was b e s t  adap ted  to  th e  growth of 

c o tto n  p la n tso  The same r e s u l t s  were shown in  th e  F i f t y -  

f i f t h  Annual R eport o f t h e - N o r t h  C a ro lin a  A g r ic u l tu r a l  Ex­

perim ent S ta t io n ,  in  which a s tu d y  was made of th e  e f f e c t  

o f v a ry in g  th e  r a t i o  of in o rg a n ic  to  o rg an ic  so u rces  of n i ­

tro g en  in  a com plete f e r t i l i z e r  upon th e  y ie ld  and q u a l i ty
13  . ' /

of cottono

In ' an a ttem p t to  de term ine  th e .b e s t  type  of f e r t i l i z e r
-  . .■■■ ' : : ;  , ■ " ■. 14 ■■■. : ■■■■■■ - -

to  use f o r  c o t to n , S k in n e r , e t  a l  o f H orth  C a ro lin a  ob­

ta in e d  th e  h ig h e s t  y ie ld s  w ith  a co n c e n tra te d  f e r t i l i z e r  

co n ta in in g  ac id -fo rm in g  ammonium s a l t s ,  o r w ith  so lu b le  n i ­

tro g e n  f e r t i l i z e r s  a p p lie d  in  c o n ju n c tio n  w ith  lim e s to n e i 

■ He concluded th a t  o rg an ic  so u rces  of n i tro g e n  a re  j u s t  as • 

e f f e c t iv e  as  in o rg a n ic  so u rces of n itro g e n  as  a f e r t i l i z e r  

f o r  co ttono  \

A nother im p o rtan t a s p e c t o f / f e r t i l i z e r s  f o r  c o tto n  

d e a ls  w ith  t h e i r  e f f  e c t  . on s tan d  and g e rm in a tio n  <> As has 

a lre a d y  been s t a t e d ,  th e  d i r e c t  a p p l ic a t io n  of ammonium

13»  ̂ » "A Study of th e  E f f e c ts  of V arying th e  R a tio
of In o rg a n ic  to  O rganic Sources of N itro g en  in  a 
Gomplete F e r t i l i z e r .u p o n ,Y ie ld  a n d .Q u a lity  of Got- 
to n o iS .F i f t y - f i f t h  .Annual R eport o f . th e .  N orth  
Garolina" A gricu ltu r^ lY F xperim en t .S ta t io n  0 

1 4 o S k in n e rs J T lc , e t  a lo  "A dapting High A n aly s is  and 
C oncen tra ted  F e r t i l i z e r s  t o  C otton  S o i l s . "  S o i l  
S c ie n c e ; 44 :1 -22  (19371o .



ky&roxide to  c o tto n  s e e d lin g s  eaused t&e d ea th  o f a  la rg e
' ' - ‘ . . 3,5
m a jo r i ty  of them. Mtisgrove and Coe determ ined  th a t  th e  

ap p liG a tio n  of any f e r t i l i z e r  a t  tim e o f p la n t in g  and in  

c lo se  p ro x im ity  to  th e  seed i s  a p t to  cause poor seed  g e r ­

m in a tio n  and consequent r e d u c tio n  in  s ta n d  of c o t to n . They 

ach ieved  much b e t t e r  r e s u l t s  by ap p ly in g  th e  f e r t i l i z e r  

. p rev io u s  toj, in s te a d  o f a t g p la n t in g  tim e . The work Of
v.. 16 - -  . v  :■ ." ; ." ■ . :  . . ... .

CollinSg e t  a l  : showed th a t  oh f l a t  p rep ared  seed beds, 

f e r t i l i z e r  p laced  a t  th e  tim e o f p la n tin g  in  a narrow  band 

a t  each s id e  of th e  row in  a zone ran g in g  from  lb  5 to  3.5  

in ch es l a t e r a l l y  from  th e  seed and from  one to  3 inched be­

low th e  seed le v e l  r e s u l t e d  in  th e  most ra p id  g e rm in a tio n  

and se e d lin g  grow th, as w e ll a s  th e  h ig h e s t  y ie ld s  o f seed 

co ttono  A band of f e r t i l i z e r  a t  on ly  one s id e  of th e  row 

gave s im ila r ' r e s u l t s . An a p p l ic a t io n  of f e r t i l i z e r  ad­

ja c e n t to  th e  seed a t  p la n t in g  tim e , t h e r e f o r e , can n o t be 

recommendeds e s p e c ia l ly  i f  i t  i s  a h ig h ly -c o n e e n tra te d  in ­

o rg an ic  f e r t i l i z e r b  The a p p l ic a t io n  of f e r t i l i z e r s  in  s id e  

bands, a s  a g e n e ra l r u l e ,  has g iven  e x c e l le n t  r e s u l t s  r e l a ­

t i v e  to  g e rm in a tio n  and s ta n d , and a ls o  a s  to  a v a i l a b i l i t y .

The e f f e c t  o f f e r t i l i z e r s  on le n g th  and s t r e n g th  of 

c o tto n  f i b e r s  has been th e  o b je c t  o f  a  g r e a t  d e a l of

15 o liu sg ro v e , Q-.W. and Goe, iJ.G-o ^ In flu e n ce  o f F e r t i l i z e r  
T reatm ents on S tand  o r G erm ination of C otton

  • Am. Soc. Agrohb £ * ;. 19 fl71= l80  (19271-. ; ; ,
16. ColTTns, Eo E . , e t  a l .  P lacem ent of F e r t i l i z e r s  f o r  

C o tto n h  ;



ezperimeti.'tiation and in v e s t ig a t io n ,  W t th e  r e s u l t s  have

•shovm th a t  f e r t i l i z e r s  have v e ry  l i t t l e  e f f e c t  oa th e s e  p rop” 
- v ' / '  17 ■

e r t ie s o  Reyholds and S ta n s e l  in  1933 could  n o t in e re a s e

th e  f i b e r  le n g th  by th e  a p p l ic a t io n  of n i t ro g e n , phosphormsgV

or potassium ^ nor by v a ry in g  th e  r a t e s  of a p p l ic a t io n 0 In
. ; : 18 ' ■ ,■ ■ ' '  ■ . ' , 
1933; Rope s ta te d  t h a t  th e  use  o f f e r t i l i z e r s  f a i l e d  to

a f f e c t  th e  le n g th  or s t r e n g th  o f th e  s t a p l e 0

S k in n e r; e t  a l  proved t h a t  v a ry in g  th e  p a r t i c l e  s iz e

of g ra n u la te d  f e r t i l i z e r s  had no a p p re c ia b le  e f f e c t  on

em ergences s ta n d ; o r y ie ld , o f  c o t to n , . In  a  d e c is io n  as  to

which ty p e  or form  to  a p p ly 9 th e re fo r e  3 th e  more f i n e ly ”

d iv id e d  f e r t i l i z e r s •should  n o t be g iv en  p re fe re n c e  on th e

b a s is  o f . t h e i r  e f f e c t  on th e  growth of c o t to n 6
. ■- '...  ■ .-<V 20 ■ ; . , . ' ' ' ' .
•S e rv iss  and Hawkins conducted' a s e r i e s  o f  experim ents 

on th e  use of f e r t i l i z e r s  f o r  c o tto n  in  th e  S a l t  R iv er V al” : 

l e y ; th e  r e s u l t s  o f which were p u b lish ed  in  1929» They 

a p p lie d  n i t r a t e ,  p h o sp h a te , and p o ta sh  f e r t i l i z e r s  to  a 

number o f d i f f e r e n t  s o i l s  which v a r ie d  w idely  in  ty p e  and 

f e r t i l i t y .  On th e  h e a v ie r  s o i l s s none of th e  f e r t i l i z e r

17o R eyno lds, and S ta n s e l ,  R,H,  tR f f e c t  o f f e r t i l i z e r s
on t h e  Length of ;Gotton F i b e r s , Am, Soc, Agron,
£o? 2 7 : # 8 # 1 1  (1933), v. . . . , :. t  . . . . .

18, Rope 9 .OoA, I f f e c t s  of f e r t i l i z e r  T reatm ents on L en g th ;

19= S k in n e r ; 1 ,1 . ,  e t” a i 0 " E ffe c tiv e n e s s  on C otton  S o i ls  
o f G rahu lated  l i l x e d .F e r t i l i z e r s  ©f D if f e re n t  Rar= 
t i e l e  S iz e , f  Am, S oc, A gron, £=; ■ 33:314=324.(1941) =

20 , S e r y i s s . G-,H, and~^awlEins 3 R,M","; C otton F e r t i l i z e r  , 
E xperim ents in  th e  S a l t  R iv er T a i le y ,.
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tre a tm e n ts  were p r o f i t a b l e ,  and in  v ery  few eases  was th e re  

any in c re a s e  in  y ie ld  over th e  checko. The a d d i t io n  of 

p o ta sh  was u n p ro f i ta b le  in  a l l  ease 's, su g g e s tin g  th a t  th e re  

was s u f f i c i e n t  p o ta sh  in  th e  s o i l  f o r  o b ta in in g  maximum 

y ie ld so  A p p lic a tio n s  of phosphorus in c re a se d  y ie ld s  in  a 

f  ew .in s ta n e .e s ,' bu t g e n e ra l ly  were n o t p ro f i t a b l e  0 Ammonium 

s u l f a t e  on l i g h t , sandy s o i l s  y ie ld e d  a n e t p r o f i t  of more 

th an  f 3© p er a c re  - in  a few c a s e s , and alm ost c o n s is te n t ly  

in c re a se d  th e  y ie ld s .  \



" CHAPTEE I I I  

- - m p m im m M *  m m m m M .  : :

I n  t h i s  experim ents e o tto n  of th e  Aoala v a r i e ty  was 

t e s te d  because i t  i s  w e ll 'a d a p te d  to  A rizona c o n d itio n s  and 

i s  g ro w n .ex c lu siv e ly , th ro u g h o u t th e  co tto n -p ro d u c in g  a re a s  

of th e  s t a t e  o fh e  experim ent was conducted on Laveen c la y  

loam s o i l  a t  th e  Mesa Experim ent' Farm in  th e  S a l t  E iv e r  7 a l -  

le y  n ea r Mesa $. Ani2o n a0. Three b o rd e rs  6 o f  ap p ro x im ate ly  ak  

of an a c re  each , were p la n ted , to  e o tto n  on A p ri l  3 9 1947s 

a f t e r  a p ro p er seed bed was p re p a re d 0 Each b o rd e r was d i ­

v ided  in to  h a l f  b o rd e rs , and th e  e n t i r e  th re e  b o rd e rs  were 

a rran g ed  in  a  6 x 6 L a tin  square  d e s ig n  by th e  fo llo w in g  

f e r t i l i z e r  t r e a tm e n ts i  

1 0 Cheek (no t r e a tm e n t) o

2 , T reb le  superphosphate  a t  th e  r a t e  o f 600 pounds p e r a c re ,

3 , T reb le  su p e rp h o sp h a te—300 pounds p er a c re  p lu s  150 ‘ .
. pounds of n i t r a t e  o f soda. . :

4 , n i t r a t e . o f  soda--lgO  pounds. ; _

5» T reb le  su p erp h o sp h a te—600 pounds and 150 pounds of am- 
. mOnium s u l f a t e  p e r a c re ,

.6 , 150 pounds of.ammonium s u lfa te ^  - .

The . t r e b le  superphosphate  was a p p lie d  in  deep b an d s,

18 in ch es in  d ep th , p r io r  to  bedding up and p la n t in g  and

10 in ch es to  one s id e  of th e  row. The n itro g e n  f e r t i l i z e r s
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were a p p lie d  in  2- in c h  furrow s s p r io r  to  p la n tin g  and a f t e r  

bedding u p 9 n ea r th e  seed row. The b o rd e rs  were th en  i r r i =  

ga ted  and p la n te d  when th e  s o i l  was a t  th e  optimum, m o is tu re  

conten to

The 6 z  6 l a t i n  square  d es ig n  r e s u l te d  i n  a r e p l i c a t i o n  

o f  each tre a tm e n t i n  each h a l f  b o rd er and a ls o  e lim in a te d , 

as  f a r  as p o ss ib le *  th e  e f f e c t  o f d if fe re n c e s  in  s o i l  ty p e  

and f e r t i l i t y  on th e  v a r io u s  f a c to r s  to  be s tu d ie d 0 The 

"end”'. e f f e c t  was e lim in a te d  by le a v in g  ap p ro x im ate ly  15 

f e e t  a t  each  end of th e  b o rd e rs  u n tr e a te d , a lth o u g h  p la n te d  

to  c o t to n =

The cropp ing  h i s to r y  a ffo rd e d  us a means of d e te rm in ­

in g  th e  e f f e c t  of r o t a t i o n  On y ie ld  and c h a ra c te r  of l i n t 6 

The e a s t  h a l f  o f b o rd er B-28 and a l l  o f $ -29  had been 

p la n te d  to  a l f a l f a  f o r  th e  th re e  p rev ious, y e a rs , w h ile - th e  

w est h a l f  of b o rd er Eti28 and a l l  o f $-27  had been cropped 

co n tin u o u sly  w ith  c o tto n  fo r  s e v e ra l  y e a r s c In  d es ig n in g  

th e  f e r t i l i z e r  ex p erim en t, however, no d if fe re n c e  in  r a t e  

o r method of a p p l ic a t io n  o f th e  v a r io u s  f e r t i l i z e r s  was 

made between p re v io u s ly  cropped a l f a l f a  b o rd e rs  and p r e v i­

o u s ly  cropped co tto n ' b o rd e r s »

• D uring i t s  growth a l l  of th e  co tto n  re c e iv e d  th e  same 

c u l tu r a l  p r a c t ic e s  of h o e in g , th in n in g , c u l t iv a t in g ,  d u s t­

in g , and i r r i g a t i n g 0 . The h a rv e s tin g  d a te s  w ere ' Septem ber 

1 , O ctober 2V and November 1 0 , 1947= Ho unusual w eather 

c o n d itio n s  p re v a i le d  th ro u g h b u t th e  le n g th  of th e



experim ent ? and th e  f i r s t  k i l l i n g  f r o s t  oceurred  on Hoirem=

h er 7 , 1947. ;

The y ie ld  f ig n re e  obtained, from  eaeh r e p l i c a t i o n  were 

computed on th e  b a s is  o f th e  pounds o f . seed c o t to n . p e r a c re  

produced* '

A 10- b o l l  sam ple, p icked  a t  random from  each p l o t , was 

ana lyzed  in  th e  la b o ra to ry  f o r  a d e te rm in a tio n  of l i n t  p e r ­

cen tag e , l i n t  in d ex , b o l l  s i z e ,  s ta p le  le n g th , P re s s le y  in ­

dex or s t r e n g th  in d ex , u n ifo rm ity  of le n g th  o f f i b e r ,  and 

p e rcen tag e  waste* - .

The l i n t  p e rcen tag e  was c a lc u la te d  on th e  w eight b a s is  

of th e  l i n t  g inned from  th e  seed c o tto n  harvested*

The l i n t  index  i s  th e  w eight in  grams of th e  l i n t  from. 

100 seeds*

B o ll s iz e  r e f e r s  to  th e  number o f b o l ls  r e q u ire d  to  

make a pound of seed  c o tto n , and was c a lc u la te d  from  th e  

khown w eight of th e  10- b o l l  sample ta k e n  f  rom each p lo t  * 

S ta p le  le n g th  was determ ined  by m easuring th e  h a lo  

le n g th  of combed sam ples o f l i n t  on th e  seed* The mean d i s ­

ta n c e  between th e  raphe and th e  end of th e  dense f i b e r s  was 

used* ■, /  " ■: ■.' •

P re s s le y  index  o r s t r e n g th  index  i s  a. com parison of 

th e  r e l a t i v e  b reak in g  s t r e n g th  o f  sm all sam ples of f ib e r s *

I t  i s  c a lc u la te d  by d iv id in g  th e  w eight in  pounds re q u ire d  

to  b reak  th e  sample on th e  P re s s le y  b reak in g  machine by th e  

w eight in  m illig ram s o f th e  sam ple te s te d *



U n ifo rm ity  of le n g th  of f l h e r  was determ ined  "by s o r t ­

ing  on th e  P re s s le y  so r tin g , m aehine:and e a le u la t ln g  th e  p e r ­

cen tage by w eight o f th e  th re e , modal groups 0

' P e rcen tag e  w aste f ig u re s  were o b ta in ed  from  th e  P re s s ­

le y  s o r t e r  on th e  b a s is  of th e  p e rcen tag e  by w eight o f  th e  

f i b e r s  l e s s  th a n  o n e -h a lf  in ch  in  le n g th .

D ata in  each case were ana lyzed  s t a t i s t i c a l l y  by th e  

A n a ly s is  of V ariance m ethod*



OMPTIR i t

- ezperiiv ien ta l RESULTS M B  DISCUSSION r

- ' T o ta l Y ie ld s

Of a l l  t h e : f a c to r s  in  th e  determ inalilon  ■ of th e  eco­

nomic r e tu r n s  from  a  crop o f c o t to n $ y i e l d / i s  o f paramount 

im portanceo Ho o th e r  f a c to r  shows as much resp o n se  to  

t i l l a g e  o p e ra t io n s , s o i l  f e r t i l i t y ,  m o is tu re  c o n d itio n s , 

and a l l  o f th e  o th e r  methods hy which th e  fa rm er i s  ab le  to  

a f f e c t  th e  growth of th e  c o tto n  p la n t  as  does th e  t o t a l  

pounds of seed c o tto n  p ro d u ced /p er a c re  <> The c o tto n  ob­

ta in e d  from  th e  th r e e  p ic k in g s  was grouped to g e th e r , and 

th e  t o t a l  y ie ld s ,  ana lyzed  s t a t i s t i c a l l y  f o r  th e  e f f e c t  of 

th e  v a r io u s  f e r t i l i z e r  tre a tm e n ts  on th e  seed c o tto n  p e r  

a c re  p roduced« T h e .r e s u l ts  a re  g iv en  in  Table I I ,  page 21,

. D isc u ss io n : W ith  th e  ex cep tio n  o f - t h e  n i t r a t e  of soda ,

a l l  o f th e  f e r t i l i z e r  tre a tm e n ts  were r e s p o n s ib le  f o r  in ­

creased. t o t a l  y ie ld s  of seed c o tto n  p e r a c r e « The use of 

t r e b le  superphosphate  p lu s  ammonium, s u l f a t e  r e s u l t e d  in  th e  

l a r g e s t  in c re a s e ,  which was s t a t i s t i c a l l y  s ig n i f i c a n t  a t  

th e  VO5 l e v e l .o f  s ig n i f i c a n c e 0 None of th e  o th e r  t r e a t ­

m ents in c re a se d  th e  y ie ld  enough to  be s ig n i f i c a n t  a t  e i th e r  

th e  o01 o r o05 l e v e l » The a p p l ic a t io n  of 150 pounds of 

n i t r a t e  o f soda d ep ressed  th e  y ie ld  by 3=9 pounds, a lth o u g h  

in  com bination  w ith  t r e b l e  superphosphate i t  ten d ed  to



TABLE II

EFFECT OF THE FERTILIZER TREATMENTS ON TOTAL YIELDS IN POUNDS 
OF SEED COTTON, WITH THE ACCOMPANYING STATISTICAL

ANALYSIS

Treatm ent Y ield  p e r ac re

1 . Check (no tr e a tm e n t) 1 , 928.0
2 . 600 lb s .  t r e b le  superphosphate 1 , 978.6
3. 300 l b s . t r e b le  superphosphate p lu s 150 l b s .

n i t r a t e  of soda 2 ,047 .7
4. 150 l b s .  n i t r a t e  of soda 1 ,924 .1
5. 600 lb s .  t r e b le  superphosphate p lu s 150 lb s .

ammonium s u lf a te 2 , 093.8
6 . 150 l b s . ammonium s u l f a te 1 ,9 7 2 .2

C r i t i c a l  d i f f e r e n c e  re q u ire d  fo r  s ig n if ic a n c e  a t  .01 221.7
a t  .05 165.7

A nalysis  of V ariance of T o ta l Y ie ld  of Seed Cotton per Acre

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 3 ,8 9 8 ,4 9 5 .7 111 , 385.6
Borders 5 2 ,739 ,212 .5 547,842.5
S e r ie s  5 619 ,385.9 123,877 .2
Treatm ents 5 136 ,460.4 27 , 292.1
E rro r  20 403 ,436 .9 20 , 171.8
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r e s u l t  -in in c re a se d  y ie ld s  over t r e b le  superphosphate  ap­

p l ie d  a lo n e  0

The average y ie ld s  of eaeh tre a tm e n t on th e  s o i l  p r e ­

v io u s ly  cropped to  e o tto n  and on th e  s o i l  p re v io u s ly  p la n te d  

to  a l f a l f a  were c a lc u la te d  to  determ ine th e  e f f e c t  of c ro p ­

p ing  h i s to r y  on y ie ld s  The r e s u l t s  a re  g iv en  in  Table I I I ,  

page 23 .0' ■ . ■ ; . ; .

Table I I I  shows th a t  th e  cropp ing  h i s to r y  had a much ■

g rb a te r  e f f e c t  on y ie ld  th an  d id  th e  a p p l ic a t io n  of any of 

th e  com mercial f e r t i l i z e r s « From Table I I  i t  may be d e te r ­

mined t h a t  th e  g r e a te s t  y ie ld  in c re a s e  r e s u l t in g  from  any

f e r t i l i z e r  tre a tm e n t was 16$ .8  pounds, w h ile  th e  average

- in c re a s e  on th e  lan d  p rev io u sly , cropped to  a l f a l f a  amounted 

to  517-o 9 pounds of seed e o tto n  per a c r e «, T his f u r th e r  sub­

s t a n t i a t e s  th e  co n c lu s io n s  of many I n v e s t ig a to r s  t h a t  crop 

r o ta t i o n  w ith  legumes i s  b a s ic  i f  maximum y ie ld s  of c o tto n  

a re  to  be m a in ta in e d 0 u f '

.F i r s t  P ick ing : Y ie ld s

Farm ers a re  v i t a l l y  in te r e s te d  in  h a rv e s tin g  as much 

of th e  c o tto n  crop  as p o s s ib le  p r io r  to  th e  adven t of dam p,. 

co ld  W eather, s in c e  u n fav o rab le  w eather may be resp o n sib le , 

f o r  low ering  th e  q u a l i ty  of th e  l i n t  as much a s  th re e  

g ra d e s . For l i n t  h a rv e s te d  in  Septem ber, A rizona .growers 

g e n e ra l ly  r e c e iv e  s e v e ra l  c e n ts  more p e r  pound th an  f o r  

T in t  h a rv e s te d  in  Ja n u a ry . U su a lly  th e y  a re  o b lig e d  to  pay



TABLE I I I

EFFECT OF CROPPING HISTORY ON YIELD IN POUNDS OF SEED COTTON PER ACRE

Treatm ent A fte r
c o tto n

A fte r
a l f a l f a

In c re a se  
in  y ie ld

1. Check (no t r e a tm e n t) 1 ,6 1 3 .9 2,242.3 628.4

2 . 600 lb s .  t r e b le  superphosphate 1 ,6 5 7 .8 2 ,303 .3 644.5

3 . 300 l b s .  t r e b le  su p e rp h o sp la te  p lu s  
150 l b s .  n i t r a t e  of soda 1 ,8 3 5 .0 2 ,260 .5 425.5

4 . 150 lb s .  n i t r a t e  of soda 1 , 726.6 2 , 121.6 395.0

5 . 600 l b s . t r e b le  superphosphate p lu s  
150 l b s . ammonium s u l f a te 1 ,806 .3 2 , 381.8 575.5

6 . 150 l b s .  ammonium s u l f a te 1 , 752.1 2 , 191.6 438.8

Average 1 ,7 3 2 .1  2 , 250.0  517.9
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more to  g e t th e  l a t e r  -p ickings h a rv e s te d  th an  i s  re q u ire d  

f o r  th e  f i r s t  p ic k in g 0 T h e re fo re , a s tu d y  of th e  e f f e c t s  

o f f e r t i l i z e r s  on th e  amount o f seed c o tto n  h a rv e s te d  a t  th e  

f i r s t  p ic k in g , a  d i r e c t  m easure o f t h e i r  e f f e c t  on h a s te n ­

ing  of m a tu r i ty  o r  e a r l in e s s ,  i s  eednom ieally  im p o r ta n t„ 

Table XT, page 25, shows th e  e f f e c t  of th e  f e r t i l i z e r s  used 

in  t h i s  experim ent on th e  amount of seed c o tto n  o b ta in ed  

from  th e  f i r s t  p lek ingo

D isc u ss io n : A ll of th e  tr e a tm e n ts  r e s u l te d  in  a g r e a t -

e r  p e rcen tag e  of th e  t o t a l  crop being  h a rv e s te d  a t  th e  f i r s t  

p ick ingp  A h ig h ly  s ig h i f l e a n t  in c re a s e  r e s u l te d  from  th e  

use of t r e b l e  superphosphate  in  com bination  w ith  ammonium 

s u lfa te o  The a p p l ic a t io n  of t r e b l e  superphosphate  in  con­

ju n c tio n  w ith  n i t r a t e  o f soda caused a s ig n i f i c a n t  in c re a se  

in  f i r s t  p ic k in g  y ie ld .  A comparison, o f th e  e f f e c t s  o f t h e  

two n itro g e n  f e r t i l i z e r s  a p p lie d  s in g ly  and in  com bination 

w ith  t r e b l e  superphosphate  in d ic a te s  t h a t  ammonium s u l f a t e  

r e s u l te d  in  a g r e a te r  in c re a s e  in  f i r s t  p ic k in g  y ie ld s  th a n  

d id  n i t r a t e  of Soda;, whereas t r e b l e  superphosphate  appar­

e n t ly  had a g r e a te r  e f f e c t  th an  d id  e i t h e r  of th e  n itro g e n  

f e r t i l i z e r s .  " Hone of th e  th r e e  f e r t i l i z e r s  a lo n e  a f fe c te d  

th e  f i r s t  p ic k in g  y ie ld s  enough to  be s t a t i s t i c a l l y  s ig n i f -  

. i c a n t . - ■ - : ' ; . - ■ ■

T able XV a ls o  shows th e  p e rce n tag e s  of th e  t o t a l  y ie ld s  

which were h a rv e s te d  a t  th e  f i r s t  p ic k in g . The use of



TABLE IV

EFFECT OF THE FERTILIZER TREATMENTS ON FIRST PICKING YIELDS IN POUNDS OF
SEED COTTON, WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatm ent
T o ta l y ie ld  

per ac re

F i r s t  p ick in g  
Y ield  Per cent 

p er ac re  of t o t a l

1. Check (no tre a tm en t) 1 ,928 .0 856 44.40
2. 600 l b s . t r e b le  superphosphate 1 ,978 .6 918 46.40
3. 300 l b s . t r e b le  superphosphate  p lu s

150 l b s . n i t r a t e  of soda 2 ,047 .7 966 47.14
4. 150 l b s . n i t r a t e  of soda 1 ,9 2 4 .1 870 45.22
5. 600 lb s .  t r e b le  superphosphate p lu s

150 l b s . ammonium s u l f a te 2 ,093 .8 1,007 48.09
6. 1.50 lb s .  ammonium s u l f a te 1 ,9 7 2 .2 905 45.89

C r i t i c a l  d if fe re n c e  re q u ire d  f o r  s ig n if ic a n c e  a t  .01 135
a t  .05 101

A n aly sis  of V ariance of F i r s t  P ick in g  Y ie ld s of Seed Cotton p er Acre

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 431,828 12,338
B orders 5 139,930 27,986
S e r ie s  5 44,740 8,948
T reatm ents 5 98,590 19,718
E rro r  20 148,568 7,428



f e r t i l i z e r s  in o rea^ed  th e  p e reeh tag e  o f seed c o tto n  gath= 

ered  a t  th e  f i r s t  p ic k in g  in  ev e ry  c a se , w ith  th e  l a r g e s t  ' 

in c re a s e  due to  t r e b l e  superphosphate  p lu s  ammonium s u l f a t e « 

The th r e e  tre a tm e n ts  c o n ta in in g  phosphate  f e r t i l i z e r  r e ­

s u l te d  in  a g r e a te r  in e re a se . in  th e  p e rcen tag e  of seed c o t ­

to n  h a rv e s te d  a t  th e  f i r s t  p ic k in g  th a n  d id  th e  n itro g e n  

f e r t i l i z e r s  a lo n e . T h e re fo re , th e  f e r t i l i z e r s  were d i r e c t ­

ly  r e s p o n s ib le  f o r  h a s te n in g  th e  m a tu r i ty  o f th e  c o tto n  

p la n ts ,  w ith  th e  g r e a te s t  e f f e c t  on e a r l in e s s  due to  th e  

p h o sp h a te« These r e s u l t s  f u r th e r  su b s ta n tia te -  th e  f a c t  t h a t  

phosphorus” te n d s  to  promote th e  f r u i t i n g  a c t i v i t i e s  of eo t^  

to n  e a r ly  in  th e  l i f  e of th e  p la n t  = .

' ' l i n t  P e rcen tag e

A nother v ery  im p o rtan t a s p e c t of c o tto n  p ro d u c tio n  

d e a ls  w ith  th e  g in n in g  p e rcen tag e  o r l i n t  p e rc e n ta g e „ I f  

th e  p roducer i s  a b le  to, in c re a s e  th e  amount of l i n t  g inned 

from  a g iven  amount o f seed c o tto n , th e  money r e tu r n  p e r  f 

a c re  i s  in c re a se d  co rre sp o n d in g ly „ T his in c re a s e  in  l i n t  

may be th e  r e s u l t  of a number of th in g s , such  as  an in -  p 

c rea se  in  th e  av e rag e  le n g th  of f i b e r ,  an  in c re a se d  d e n s i ty  

of f i b e r s  on th e  seed , a r e d u c t io n  in  s iz e  of se ed s , o r a 

com bination of any o f th e s e  m ethods„ The e f f e c t  o f th e se  

in o rg a n ic  f e r t i l i z e r s  on th e  l i n t  percen tage , i s  p re se n te d  

in  Table T, page 27 o; ' - .

: D isc u ss io n : The h ig h e s t l i n t  p e rcen tag e  was o b ta in ed



TABLE V

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON LINT PERCENTAGE,
WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatm ent L in t percen tag e

1. Check (no tre a tm en t) 37.3
2. 600 l b s . t r e b le  superphosphate 37.0
3. 300 lb s .  t r e b le  superphosphate p lu s 1.50 lb s .

n i t r a t e  of soda 36.9
4 . 150 lb s .  n i t r a t e  of soda 36.4
5. 600 lb s .  t r e b le  superphosphate p lu s 150 lb s .

ammonium s u lf a te 36.4
6 . 1.50 l b s . ammonium s u l f a te 37.0

C r i t i c a l  d if fe re n c e  re q u ire d  fo r  s ig n if ic a n c e  a t  .01 2 .2
a t  .05 1 .7

A nalysis  of V ariance of L in t P ercen tage

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 52.7 1 .5
Borders 5 5.4 1 .1
S e r ie s  5 4 .3 .9
T reatm ents 5 3.5 .7
E rro r  20 39.5 2.0
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from  th e  otieek p lo tss, w i t l  a l l  th e  f e r t i l i z e r  tre a tm e n ts  . 

r e s u l t in g  in. in s ig n i f l e a n t  d ec reaseso  N i t r a te  of soda, 

and t r e b l e  superphosphate  p lu s  am m onium :sulfate each de­

p re ssed  th e  g in n in g  p e rcen tag e  by 0=9 p e r c e n t ,  th e  g r e a t ­

e s t  re d u c tio n  e f f e c te d ;  bu t t h i s  w as:n o t enough to  be s t a ­

t i s t i c a l l y  s ig n i f  ic a n t  eW n a t  th e  .5 p e r cen t le v e l  „ The 

o th e r  th r e e  tre a tm e n ts  caused a s l i g h t  lo w erin g  of t h e . l i n t  

p e rce n tag e  when compared w ith  th e  check* NO d e f in i t e  

t r e n d s  were in d ic a te d  by any of th e  f e r t i l i z e r s  a p p l ie d 0 

From th e  r e s u l t s  of t h i s  work th e  co n c lu s io n  i s  reached  th a t  

an in c re a s e  in  in o rg a n ic  s o i l  f e r t i l i t y  had v e ry  l i t t l e  e f ­

f e c t  on th e  l i n t  p e rcen tag e  o r g in n in g  o u ttu rn o

B in t Index  .

As p re v io u s ly  s ta te d ^  l i n t  index  r e f e r s  to  th e  w eight 

in  grams o f  th e  . l i n t  from  100 seeds <, One can. r e a d i ly  see  

t h a t  th e re  i s  a h ig h  degree of c o r r e la t io n  betw een l i n t  p e r ­

cen tage and l i n t  in d ex , a f a c t  which i s  f u r th e r  borne out 

by th e  r e s u l t s  of th is •ex p e rim en to  In  o rd e r to  be a c c u ra te  

in  th e  d e te rm in a tio n  o f th e  e f f e c t  o f f e r t i l i z e r s  on th e  

c h a ra c te r  o f th e  l i n t  and to  check th e  r e s u l t s  of th e  l i n t  

p e rcen tag e  c a lc u la t io n s ,  th e  l i n t  index  of th e  v a r io u s  p lo ts  

was d e riv ed  and ana lyzed  s t a t i s t i c a l l y  by th e  A n a ly s is  o f 

V ariance method o {Results a re  subm itted  in  T able Vic, 

page 2^ 0. ' \

D isc u s s io n : The a n a ly s is  o f v a r ia n c e  and ta b le  of d a ta



TABLE VT

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON LINT INDEX,
WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatm ent L in t index

1. Check (no t r e a tm e n t) 7 .0
2. 600 lb s .  t r e b le  superphosphate 7 .2
3. 300 l b s . t r e b le  superphosphate p lu s  150 l b s .

n i t r a t e  of soda 7 .0
4 . 150 l b s . n i t r a t e  of soda 6 .9
5. 600 l b s . t r e b le  superphosphate p lu s  150 l b s .

ammonium s u l f a te  6.S
6. 150 lb s .  ammonium s u l f a te  7 .0

C r i t i c a l  d if fe re n c e  re q u ire d  f o r  s ig n if ic a n c e  a t  .01 .7
a t  .05 .5

A n aly s is  of V ariance of L in t Index

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 9 .0  .3
Borders 5 1 .6  .3
S e r ie s  5 2 .5  .5
T reatm ents 5 .7  .1
E rro r  20 4 .2  .2



show th a t  th e  a p p l ic a t io n  of t r e b l e  superphosphate  a t  th e  

r a t e  o f 660 pounds p e r a c re  p lu s  156 pounds o f ammonium s u l ­

f a t e  caused  th e  g r e a te s t  re d u c tio n  iti l i n t  in d e x . , P r a o t i -  

e a l ly  id e n t i c a l  r e s u l t s  were o b ta in ed  from  th e  use of n i ­

t r a t e  of soda a lo n e » N e ith e r  o f th e s e  re d u c tio n s  was of 

s u f f i c i e n t  m agnitude to  be s ig n i f i c a n t  when an a ly zed  s t a ­

t i s t i c a l l y ,  T reb le  su p e rp h o sp h a tes a p p lie d  s in g ly ,  in ­

c reased  th e  l i n t  index  s l i g h t l y  when compared w ith  th e  

check, w h ile  th e  o th e r  tre a tm e n ts  d id  no t a f f e c t  th e  l i n t  

index  of th e  c o tto n  s tu d ie d , These r e s u l t s  correspond  v e ry  

c lo s e ly  w ith  th o se  o b ta in ed  in  th e  l i n t  p e rcen tag e  s tu d y , . 

I t  may be concluded , th e r e f o r e ,  t h a t  th e  l i n t  index  i s  n o t 

in f lu e n c e d  by a d d i t io n s  of th e s e  in o rg a n ic  f e r t i l i z e r s - ,

. V ' ,': h . B o ll S iz e  :

The p roducer i s  aware o f  th e  d e s i r a b i l i t y  of o b ta in in g  

la r g e r  b o l l s  I n  o rd e r  to  reduce th e  c o s t o f h a rv e s tin g  and 

to  in c re a s e  th e  amount of seed c o tto n  produced by each 

p l a n t , As p re v io u s ly  r e p o r te d , Bartholomew and lannsen  in  

I92& found th a t  one of th e  b e s t  methods of in c re a s in g  y ie ld  . 

i s  t o  in c re a s e  th e  s iz e  of th e  b o l ls  w ith o u t d ec re a s in g  th e  

number of b o l l s ,  . _

D isc u ss io n : In  th e  p re s e n t  experim en t, th e  number of

b o l ls  p e r pound o f seed  c o tto n , which i s  an a c c u ra te  mea­

su re  of b o l l  s i z e ,  was s ig n i f i c a n t l y  a f f e c te d  by t r e b le  

superphosphate  p lu s ' ammonium s u l f a t e .  The n ex t l a r g e s t  b o l l s



were found in  tfte p lo ts  r e c e iv in g  600 pounds of tr e b le , 

superphosphate; aloneg bu t th e  in c re a se  in  s iz e  was no t 

enough to  be s ig n i f i c a n t  s t a t i s t i c a l l y .  Both of th e  n i t r o ­

gen f e r t i l i z e r s  reduced th e  s iz e  of th e  b o l l s 0 One: may 

co n c lu d e , th e r e f o r e ,  t h a t  th e  n i tro g e n  d ec reased  b o l l  s iz e  

and th e  phosphate  tended  to  in c re a s e  th e  s iz e  of th e  c o tto n  

b o l ls  o The r e s u l t s . ,  a re  p re se n te d  in  Table TXT, .page 32«

‘ ' S ta p le  le n g th

The averag e  le n g th  of th e  c o tto n  f i b e r s  i s  one of th e  

main f a c to r s  in  th e  d e te rm in a tio n  o f th e  p r ic e  th e  farm er . 

r e c e iv e s  f o r  h is  co tto n ?  I n  most m ark e ts , premiums a re  p a id  

f o r  th e  lo n g e r^ s ta p le d  c o tto n s  because o f e a s i e r  sp in n in g  

due to  r e d u c tio n  in  breaks' d u rin g  th e  sp in n in g  p ro cess  0 On 

th e  o th e r  hand , l i n t  c o tto n  on th e  Arizona, m arket which has 

a s ta p le  le n g th  of l e s s  th an  1.5/16 inches s e l l s  a t  a d is=  

Counto Any in c re a s e  in  s ta p le  le n g th , t h e r e f o r e , i s  v e ry  

d e s ira b le  from  th e  p o in t  of view  of th e  farm er a s  w e ll as  

th e  m a n u fa c tu re r= The e f f e c t  o f  th e  v a r io u s  f e r t i l i z e r  

tre a tm e n ts  on th e  s ta p le  le n g th  and th e  s t a t i s t i c a l  a n a ly s is  

• .'are r e p o r te d  in  Table V I I I , page 33= The s ta p le  le n g th s  a re  

g iven  in  th ir ty - s e c o n d s , of an in c h . , •; " •

D isc u s s io n : H ighly  s ig n i f i c a n t  in c re a s e s  in  s ta p le

le n g th  r e s u i t e d  from  th e  use of t r e b l e  su p e rp h o sp h a te , 

s in g ly  and in  com bination  w ith  ammonium s u l f a t e , A ll o th e r  

tre a tm e n ts  caused in c re a s e s  i n  le n g th  of s t a p le ,  a lth o u g h



TABIS VII

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON BOLL SIZE,
WITH THE ACCOMPANYING STATISTICAL ANALYSIS

No. b o lls  p er lb .
Treatm ent seed co tto n

1. Check (no t r e a tm e n t) 75.2
2. 600 lb s .  t r e b le  superphosphate 73.1
3. 300 l b s . t r e b le  superphosphate p lu s  150 lb s .

n i t r a t e  of soda 76.6
4 . 150 lb s .  n i t r a t e  of soda 75.6
5. 600 lb s .  t r e b le  superphosphate p lu s  150 l b s .

ammonium s u lf a te 68.8
6. 150 lb s .  ammonium s u l f a te 77.0

C r i t i c a l  d if fe re n c e  re q u ire d  fo r  s ig n if ic a n c e  a t  .01 8 .1
a t  .05 6 .0

A nalysis  of V ariance of B o ll S ize

T reatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 1 ,2 2 3 .4 34.9
B orders 5 288.5 57.7
S e r ie s  5 113.9 22.8
T reatm ents 5 284.0 56.8
E rro r  20 537.0 26.8



TABLE VIII

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON LENGTH OF STAPLE,
WITH THE ACCOMPANYING STATISTICAL ANALYSIS

In  th ir ty - s e c o n d s
Treatm ent of an inch

1. Check (no tr e a tm e n t) 32.9
2. 600 lb s .  t r e b le  superphosphate 34.8
3. 300 l b s .  t r e b le  superphosphate p lu s  150 l b s .

n i t r a t e  of soda 33.7
4 . 150 lb s .  n i t r a t e  of soda 33.9
5. 600 lb s .  t r e b le  superphosphate p lu s  150 l b s .

ammonium s u l f a te 34.5
6. 150 l b s . ammonium s u l f a te 33.3

C r i t i c a l  d if fe re n c e  re q u ire d  fo r  s ig n if ic a n c e  a t  .01 1.5
a t  .05 1 .1

A nalysis  of V ariance of S ta p le  Length

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 40 .9 1 .2
Borders 5 5 .4 1 .1
S e r ie s  5 1 .0 .2
Treatm ents 5 15 .9 3 .2
E rro r 20 18.6 .9
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n o t enough, to  be s i g n i f 1 ean t even a t  th e  5 p er cen t l e v e l „ 

■The, In e re a s e s  In  le n g th , over th e  eheelc due to  t r e b l e  super^  

phosphate  p lu s  n i t r a t e  o f soda and to  n i t r a t e  o f soda a lo n e  

approached s ig n if ic a n c e  a t  th e  5 p er c en t l e v e l . In  view  of 

th e  r e s u l t s ,  th e r e f o r e ,  t r e b l e  superphosphate  was re s p o n s i­

b le  f o r  a la r g e r  in c re a s e  in  s ta p le  le n g th  th a n  was e i th e r  

o f th e  n itro g e n  f e r t i l i z e r s „ The c o tto n  from  th e  u n fe r ­

t i l i z e d  p lo ts  y ie ld e d  l i n t  ap p ro x im ate ly  one in ch  in  le n g th , 

w h ile  th e  a p p l ic a t io n  of t r e b le  superphosphate, r e s u l t e d  in  

a s ta p le  le n g th  o f over 1 1/16 in c h e s „ . On th e  b a s is  of th e  

m arket q u o ta tio n s  f o r  th e  1947 se a so n , th e  lo n g e r  l i n t  

would have so ld  f o r  app ro x im ate ly  2 ce n ts  more p e r  pound 

th an  th e  l i n t  from  th e  u n f e r t i l i z e d  p lo tso

S tre n g th  o f th e  F ib e r ,

A nother v ery  im p o rtan t f a c to r  in  th e  d e te rm in a tio n  of 

th e - q u a l i ty  o f f i b e r  i s  i t s  s t r e n g th  index  o r b reak in g  

s tre n g th o  I t  i s  m easured by o b ta in in g  the . w eight in  pounds 

re q u ire d  to  b reak  a sm all sample of c o tto n  f i b e r s  d iv id ed  

by th e  w eigh t of th e  sample in  m illig ram s <, In  th e  t e x t i l e  

in d u s try ,  s t r e n g th  index  i s  v e ry  im p o rtan t in  th e  manufac­

tu r e  of c e r t a in  s p e c ia l  f a b r ih s  such as  th e  cord in  t i r e s ,  

b e l t in g ,  and so fo r th o  A sample of f i b e r s  from  each p lo t  

was t e s te d  f o r  r e l a t i v e  b reak in g  s t r e n g th  on th e  P re s s le y  

b reak in g  m achine, and su b je c te d  to  a s t a t i s t i c a l  a n a ly s i s 0 

The r e s u l t s  a re  shown in  Table IX, page 35»



TABLE IX

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON THE STRENGTH INDEX
OF COTTON FIBERS, WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatment Strength index

1. Check (no tr e a tm e n t) 7.86
2. 600 lb s .  t r e b le  superphosphate  7.75
3. 300 l b s . t r e b le  superphosphate p lu s 1.50 l b s .

n i t r a t e  of soda 7.97
4 . 150 lb s .  n i t r a t e  of soda 7.58
5. 600 lb s .  t r e b le  superphosphate p lu s  1.50 l b s .

ammonium s u l f a te  7 .77
6 . 150 lb s .  ammonium s u l f a te  7 .59

C r i t i c a l  d if fe re n c e  re q u ire d  fo r  s ig n if ic a n c e  a t  .01 .50
a t  .05 .37

A n aly sis  of V ariance of S tre n g th  Index

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 3 .26 .93
Borders 5 .22 .04
S e r ie s  5 .36 .07
T reatm ents 5 .69 .14
E rro r  20 1 .99  .10



D lsc ttg s lo a i The ta b le  and a n a ly s is  o f v a r ia n c e  show 

th a t  b o th  of th e  n itro g e n  f e r t i l i z e r s  j, when a p p lie d  a lone  9 

caused an a p p re c ia b le  reduction- in  th e  s t r e n g th  o f th e  

f i b e r ,  bu t th e re  was n o t enough d iffe re n c e , to  be s i g n i f i ­

ca n t, even a t  th e  o0$ le v e lo  The a p p l ic a t io n  o f t r e b le  

superphosphate  p lu s  n i t r a t e  of soda in c re a se d  th e  s tr e n g th  

index  by oil p o in ts ;  T his was th e  on ly  tre a tm e n t which r e ­

s u l te d  in  f i b e r s  s tro n g e r  th a n  th e  check. T reb le  superphos­

phate  a lo n e  and  in  com bination  w ith  ammonium s u l f a t e  r e -  

duced th e  b reak in g  p o in t of th e  f i b e r s  s l i g h t l y .  N e ith e r  

th e  t r e b l e  superphosphate  no r e i th e r  of th e  n itro g e n  f e r ­

t i l i z e r s  r e s u l te d  in  any c le a r - c u t  tendency  to  in f lu e n c e  

s t r e n g th  in d ex . These r e s u l t s ;  ag re e  w ith  th o se  o b ta in ed  by 

o th e r  in v e s t i g a to r s 3 which show th a t  s o i l  f e r t i l i t y  has v e ry  

l i t t l e  e f f e c t  on th e  s t r e n g th  of c o tto n  f i b e r s .

> h  ' U n ifo rm ity  o f S ta p le  Length -

The u n ifo rm ity  o f le n g th  of f i b e r s  i s  a p ro p e r ty  which 

p robab ly  i s  ju s t  a s  im p o rtan t a s  le n g th  of s t a p le .  The 

id e a l  would be a t t a in e d  i f  a l l  o f . th e  f i b e r s  were r e l a t i v e ­

ly  s tro n g  and u n ifo rm ly  long  a As p re v io u s ly  s t a t e d ,  th e  : . 

u n ifo rm ity  o f  s t a p le  le n g th  r e f e r s  to  th e  p e rce n tag e  by 

w eight o f th e  th r e e  modal g ro u p s ./ In  o rd e r to  f in d  out th e  

e f f e c t  of c e r t a in  in o rg a n ic  f e r t i l i z e r s  on t h i s  f i b e r  prop­

e r ty ,  th e  samples: from  each p lo t  were so r te d  ac co rd in g  to  

le n g th  on th e  P re s s le y  s o r t in g  machine and were analyzed
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s t a t i s t i e a l l y 0 The r e s u l t s  a re  3?©ported in  Table X, 

page 38. \ _ ■ ; :

D is c u s s io n g As can be r e a d i ly  observed from  th e  d a ta  

fo u r  of th e  tre a tm e n ts  in c re a se d  the., u n ifo rm ity s w h ile  th e  

o th e r  tre a tm e n t r e s u l t e d  in  a decrease*. T reb le  superphos­

phate  a t  th e  r a t e  o f 600 pounds p e r a c re  caused ah in ­

c re a se  o f 3°7 p e r  cen t by w eight of th e  th r e e  modal groups 

150 pounds of aimonixna s u l f a t e  gare  1'0.S p er cen t more u n i­

form  s ta p le  le n g th s ;  t r e b le  superphosphate  p lu s  n i t r a t e  

o f soda r e s u l te d  in  1*3 p e r  cen t more l i n t  in  th e  th r e e  

modal g ro u p s ; and n i t r a t e  of soda a lo n e  in c re a se d  th e  u n i­

fo rm ity  by 0*9 per cent* None o f th e  in c re a s e s ,  however, 

was of a s u f f i c i e n t  m agnitude to  be s t a t i s t i c a l l y  s i g n i f i ­

can t » Because t r e b l e  superphosphate  in  com bination w ith  

ammonium s u l f a t e  d ep ressed  s ta p le  u n ifo rm ity , no d e f in i t e  

co n c lu sio n s  as to  b e n e f ic ia l  o r u n d e s ira b le  r e s u l t s  can be 

s t a t e d * m  o th e r  w ords, th e  f e r t i l i z e r s  used in  t h i s  ex­

perim en t had v ery  l i t t l e  e f f e c t  on u n ifo rm ity  of s ta p le  

lepg tho  ’ ; ;

P ercen tag e  W aste 

In  th e  t e x t i l e  in d u s try ,  a l l  l i n t  o n e -h a lf  in ch  o r 

s h o r te r  in  le n g th  i s  co n sid ered  as w aste and can  n o t be 

used in  th e  m anufacture of most m a te r ia ls*  T h e re fo re , an 

a n a ly s is  o f th e  e f f e c t  o f  f e r t i l i z e r s  on p e rcen tag e  w aste 

i s  :of c o n s id e ra b le  im portance* The f i b e r s  o n e -h a lf  in ch



TABLE X

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON THE UNIFORMITY OF STAPLE LENGTH,
WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatm ent
Per cen t in  th re e  

modal groups

1 . Check (no t r e a tm e n t) 71.0
2. 600 lb s .  t r e b le  superphosphate 74.7
3. 300 l b s . t r e b le  superphosphate p lu s 150 lb s .

n i t r a t e  of soda 72.3
4 . 150 lb s .  n i t r a t e  of soda 71.9
5. 600 lb s .  t r e b l e  superphosphate p lu s 150 lb s .

ammonium s u l f a te 68.8
6. 150 l b s . ammonium s u l f a te 72 .8

C r i t i c a l  d if fe re n c e  re q u ire d  f o r  s ig n if ic a n c e  a t  .01 6 .2
a t  .05 4 .7

A n aly sis  of V ariance of U nifo rm ity  of S ta p le Length

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 621.7 17.8
Borders 5 127.9 25.6
S e r ie s  5 59.3 11.9
T reatm ents 5 114.5 22.9
E rro r 20 320.0 16.0



or l e s s  ±m le n g th , so rted , by th e  P re s s le y  s o r t in g  m aehine, 

were weighed and th e  p ero en tag e  by w eight f ig u re s  o b ta in ed  

f o r  each  t r e a tm e n t» Table %I, page 40, shows th e  r e s u l t s 0 

D is c u s s io n : The a p p l ic a t io n  of t r e b le  superphosphate

a lone  s ig n i f i c a n t ly  low ered th e  p e rcen tag e  w aste  f ig u re s  

as compared w ith  th e  check. The use o f t r e b l e  superphos- 

; p h a te  w ith  n i t r a t e  of soda a c tu a l ly  in c re a se d  th e .w a s te  

f i b e r s  by 0<>3 p er c e n t,  w h ile  i t  r e s u l te d  in  0 .2  p e r cen t 

more w aste when a p p lie d  w ith  ammonium s u l f a t e » The de­

c re a se  in  p e re e n ta g e ’w aste due to  t r e b le  su p erp h o sp h a te , •• 

th e r e f o r e , ap p ears  to  be > in c o n c lu s iv e  because i t  d id  no t 

cause  a s im ila r  r e s u l t  when a p p lie d  in  com bination  w ith  th e  

n itro g e n  f e r t i l i z e r s » H i t r a te  o f soda a lo n e .re d u ce d  th e  

w aste by 0 64 p e r 'c e n t s which was. n o t enough to  be s i g n i f i ­

c a n t, w h ile  ammonium s u l f a t e  a p p lie d  a lo n e  had no e f f e c t 0 

More ex p e rim en ta tio n  must be c a r r ie d  ou t b e fo re  a d e f in i t e  

s ta tem en t can be made as  to  th e  e f f e c t  oh w aste p ereen tag e  

to  be expected  from  th e  Use o f  th e s e  f e r t i l i z e r s r

Economic B e tu rhs from  Use of f e r t i l i z e r s  

In  a d is c u s s io n ,o f  any sd il- im p ro v in g  p r a c t i c e ,  such 

as th e  Use of f e r t i l i z e r s , th e r e  i s  bu t one sound b a s is  up­

on which th e  v a lu e  o f  th e  p r a c t ic e s  can be m easured , and •.. 

t h a t  i s  p r o f i to  This, i s  w e ll dem onstra ted  by th e  f a c t  t h a t  . 

on ly  th o s e  p r a c t ic e s  "which have proved p r o f i t a b le  to  th e  

fa rm er have p e r s i s te d  and now have w idespread a p p l ic a t io n »



TABLE XI

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON PERCENTAGE WASTE OF COTTON FIBER,
WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatm ent P ercen tage  w aste

1. Check (no t r e a tm e n t) 11.6
2. 600 l b s . t r e b le  superphosphate 9 .6
3. 300 l b s . t r e b le  superphosphate p lu s 150 lb s .

n i t r a t e  of soda 11.9
4. 150 l b s . n i t r a t e  of soda 11.2
5. 600 l b s . t r e b le  superphosphate p lu s 150 lb s .

ammonium s u l f a te 11 .8
6. 150 l b s . ammonium s u l f a te 11.6

C r i t i c a l  d if fe re n c e  re q u ire d  fo r  s ig n if ic a n c e  a t  .01 1 .6
a t  .05 1 .2

A nalysis  of V ariance of P ercen tage  ;,7a s te

Treatm ent Degrees Freedom Sum Squares Mean Squares

T o ta l 35 76.0 2 .2
Borders 5 17 .9 3.6
S e r ie s  5 13.7 2 .7
Treatm ents 5 22.5 4 .5
E rro r  20 21.9 1 .1



I n  oTder to  de term ine  money r e tu r n s  from  th e  use of th e  f e r ­

t i l i z e r s  te s ted . in  t h i s  experiments, th e  c o s t of th e  f e r ­

t i l i z e r s  a p p l ie d , th e  v a lu e  o f th e  in c re a se d  l i n t ,  th e  n e t  

r e tu r n s  p e r  a c re ,  and th e  e f f e c t  o f cropp ing  h i s to r y  on th e  

n e t p r o f i t  were c a lc u la te d , The c o s t of th e  f e r t i l i z e r  

m a te r ia ls  ap p ears  in  Table X t l ,  page 4 2 0 '

The c a lc u la t io n  o f th e  n e t  r e tu r n s  p er a c re  from  th e  

use of th e  f e r t i l i z e r s  invo lved  th e  d e te rm in a tio n  of th e  

v a lue  of th e  in c re a s e  in  l i n t ; . t h e  in c re a s e  in  m is c e l la n e ­

ous c o s t s ; and th e  t o t a l  in c re a s e  in  c o s t „ The in c re a s e  in  

pounds of l i n t  p e r a c re  was c a lc u la te d  from  th e  y i e l d .of 

seed c o tto n  and th e  computed l i n t  p e rce n tag e  from  each 

tre a tm e n t o The value, of th e  l i n t  was d e riv ed  from  th e  a v e r ­

age m arket q u o ta tio n s  f o r  c o tto n  o f th e  M iddling  grade and 

an average s ta p le  le n g th  o f  1 1 /16 in ch es  0 / T his average 

p r ic e  was found to  be 31 = 17 ce n ts  p e r pound during, th e  1947 

seaso n . The in c re a s e  in  m isce llan eo u s c o s ts  r e f e r s  to  th e

co s t o f p ic k in g , h a u l in g , g in n in g , s t o r in g , b a l in g , and so
' . ' » . ' . - ' ' ■

f o r th  of th e  in c re a s e  in  seed  c o tto n  r e s u l t in g  from  th e  use 

of th e  f e r t i l i z e r s  and in  excess o f th e  v a lu e  of th e  in ­

c reased  y ie ld  of seed . The t o t a l  in c re a s e  in  c o s t  i s  th e  

c o s t of; th e  f e r t i l i z e r s  p lu s  th e '1 in c re a se  in  m isce llan eo u s  

c o s ts .  The n e t r e tu r n s  from  th e  use of th e  f e r t i l i z e r s  

a re  r e p o r te d  in  Table X E II, page 43 =

.. D isc u ss io n ; On th e  h a s is  of th e  n e t r e tu r n s  p e r a c re



TABLE XII 

COST OF FERTILIZERS APPLIED

Treatment
no.

Cost of 
f e r t i l i z e r *

D elivery
cost**

Cost of 
a p p lica tio n s

Total
cost

1 i ---------- $ ---------- $ ---------- # ----------

2 21.30 .60 3.50 25.40

3 14.93 .45 5.50 20.88

4 4.28 •15 , 2.00 6.43

5 25.37 .75 5.50 31.62

6 4 .07 .15 2.00 6.22

*Based on m arket p r ic e  per to n  as of January  31, 1947•
**Based on a f l a t  r a te  of $2.00 per to n .

+Based on th e  c o s t of s u b -s o il in g  a t  th e  r a t e  of $3•50 p er ac re  and 
d r i l l i n g  th e  f e r t i l i z e r  a t  $2.00 per a c re .



TABLE XIII

NET RETUENS PER ACRE FROM USE OF FERTILIZERS

Treatment
No.

Increased l in t  
Pounds Value

Cost of 
f e r t i l i z e r s

Increased  
m isc. co sts

Total in c . 
in  cost

Net return  
per acre

1 — — — — $------

2 18.7 5.83 25.40 .71 26.11 -20 .28

3 44.2 13.78 20.88 1 .69 22.57 -  8.79

k — 1 .4 -  .44 6.43 -  .06 6.37 -  6.81

5 60.4 18.83 31.62 2.33 33.93 -15.10

6 16.4 5.11 6.22 .62 6 .84 - 1.73



44

i t  i s  ap p a ren t t h a t  th e  n itro g e n  f e r t i l i z e r s  produced more 

pounds of l i n t  per d o l la r  in v e s te d  in  f e r t i l i z e r s  th a n  d id  

th e  p h o sp h a te , a lth o u g h  a l l  o f th e  tre a tm e n ts  a c tu a l ly  r e ­

s u l te d  in  a money lo s s  on th e  feasis o f th e  f i r s t - y e a r  

re tu rn so  I t  must he r e a l iz e d  $ how eyer, .th a t  th e  e n t i r e  

c o s t of th e  f e r t i l i z e r s  w as;charged  up to  th e  f i r s t - y e a r  ; 

r e tu r n s ;  and i t  i s  a well-known f a c t  th a t  in  our A rizona 

s o i l s  th e re  may he a r e s id u a l  e f f e c t  c a r r ie d  over f o r  a num­

ber of y e a rs  a f t e r  phosphates have been a p p l ie d „

In  a re c e n t work by Yolk t h i s  r e s id u a l  e f f e c t  of 

phosphorus was dem onstra ted  very  c o n c lu s iv e ly . He grew 

c o tto n  c o n tin u o u sly  on th e  same p lo ts  f o r  fo u r te e n  y ea rs  

and added 30? 60, 90, and 120 pounds o f p hosphoric  a c id  to

v a rio u s  p lo ts  th e  f i r s t  seven of th e  fo u r te e n  y e a r s . : At

th e  end of seven y ea rs  th e  a p p l ic a t io n  of phosphate was d i s ­

co n tin u ed . The f i r s t  o r  second year a f t e r  d is c o n tin u in g , 

a l l  of th e  p lo tS  which had re c e iv e d  th e  phosphorus dropped 

in  y i e l d :by app ro x im ate ly  200 pounds of seed c o tto n  per 

acre^  In  th e  fo u r th  year a f t e r  d isc o n tin u in g  th e  phosphate 

a p p l ic a t io n s ,  th e s e  p lo t s  which had re c e iv e d  on ly  210 pounds 

of phosphoric  a c id  in  seven y ea rs  produced y ie ld s  low er th a n  

th o se  o b ta in ed  from  th e  check p lo ts  a t  th e  b eg in n in g  of th e

T . V olk, G.W. ^Response to  R esid u a l Phosphorus of C otton 
- v t in  Continuous C u ltu re . ” Am. Soe. Agron. J . ; 37»330-

t  340 (1945)/ '  ̂ "
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t e s t » $he 60-pound, p lo ts  m ain ta ined  y ie ld s  above th e  check 

f o r  seven y ea rs  a f t e r  th e  tre a tm e n ts  were s to p p e d 9 w hile  th e  

90-= and 120«=>pound p lo ts  o n ty ie ld e d  th e  cheek p lo t s  f o r  a 

number of y ea rs  a f t e r  th e  sev en -y ea r p e r io d . T w enty-five ■ 

p er cen t of. th e  phosphorus-- was l o s t  by e ro s io n s which was 

two and o n e -h a lf  tim es  as much a s  was a s s im ila te d  by th e  

p la n ts  o ' -'V . , ■

As- th e  work o f Yolk was • c a r r ie d  ou t in  Alabama on ; 

s o i l s  w ith  an average pH of 5»5S one can expect a much 

g r e a te r  r e s id u a l  e f f e c t  on our a lk a l in e  s o i l s  in  com parison 

w ith  h is  r e s u l ts o  I t  i s  in a c c u ra te s th e re fo r e  9 to  app ly  

th e  co s t o f th e  f e r t i l i z e r  a p p l ic a t io n s  to  th e  f i r s t  y e a r ’s 

p r o f i t  and lo s s  sta tem en to  O otton w i l l  be grown on th e se  

same p lo ts  in  19489 and perhaps subsequent y e a rs , w ith  no 

f u r th e r  phosphate a p p l ic a t io n s  in  an e f f o r t  to  determ ine . 

th e  r e s id u a l  e f f e c t ,  i f  any.

The e f f e c t  o f cropp ing  h i s to r y  on th e  n e t r e tu r n s  from  

th e  use of th e  f e r t i l i z e r s  i s  su b m itted  in  T able XIV, -

page 46 o The in c re a s e  in  l i n t  in  each case was c a lc u la te d  

from  th e  average y ie ld s  of each tre a tm e n t in  th e  th r e e  h a l f  

b o rd e rs  p re v io u s ly  cropped to  c o tto n  and in  th e  th r e e  h a l f  

b o rd ers  p re v io u s ly  cropped to  a l f a l f a o 'v  A"com pafison o f th e  

r e s u l t s  shows t h a t  th e re  was a  much g r e a te r  r e tu r n  p er 

d o l la r  in v e s te d  when th e  f e r t i l i z e r s  were added to  th e  - • 

^worn-out® land  th a n  was r e a l iz e d  from  th e  s o i l  r e c e n t ly  

cropped to  a l f a l f a  0 Table XIV a ls o  shows t h a t . t h e  a d d i t io n



1
2
3
k
5
6

1
2
3
4
5
6

TABLE XIV

EFFECT OF CROPPING- HISTORY ON NET RETURNS PER ACRE 
FROM USE OF FERTILIZERS

Increased l i n t  Cost of Increased T otal in c . Net return
Pounds Value f e r t i l i z e r s  m isc. co sts  in  cost per acre

A fter Cotton 
---------------------mm mm mm mm d j ____________

------ 2 5-- ___
16.2 5.05 25.40 *~~l62 26.02 -20 .97
78.9 24.59 20.88 3 .H 23.99 .60
40.7 12.69 6.43 1 .59 8.02 4.67
71.0 22.13 31.62 2.71 34.33 -12 .20
51.0 15.90 6.22 1.96 8.18 7 .72

A fte r A lfa lfa

22.1 6 .89 25.40 .84 26.24 -19 .35
7 .0 2.18 20.88 .26 21.14 -18 .96

-4 4 .4 -13•84 6.43 —  —  —  —  — 6.43 -20 .27
50.1 15.62 31.62 1.96 33.58 -17 .96

-1 8 .9 -  5 .89 6.22 —  —  —  —  — 6.22 -12 .11
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of th e  n itro g e n  f e r t i l i z e r s  a lone  to  c o tto n  a f t e r  a l f a l f a  

©aused q n i te  a re d u c tio n  in  y ie ld  of l i n t  p e r a c re  3 w ith  th e  

g re a te r , re d u c tio n  occu frin g ; a f t e r . t h e  n i t r a t e  of soda . T his 

su g g e s ts  a to x ic  e f f e c t  of th e  sodium form of n itro g e n  and 

/p e rh ap s un'balaneed n i tro g e n  n u t r i t i o n ,  s in c e  a l l  p lo ts  r e ­

c e iv in g  n itro g e n  a lo n e  were more v e g e ta t iv e .  From th e se  

r e s u l t s  one may conclude th a t  th e  use of f e r t i l i z e r s  immedi­

a t e ly  .fo llow ing  a l f a l f a  on heavy s o i l s  should be l im ite d  to  

p h o sp h a tes , ■ •



CHAPTER V

/  \ ' s x Mi mY m m w m o m  ■ : '

V arious in o rg a n ic  f e r t i l i z e r s  were a p p lie d  to  IJplaM  

c o tto n  grown on Laveen c la y  loam s o i l  a t  th e  Mesa Experim ent 

Farm in  th e  S a l t  R iv e r V alley  n e a r  Mesa, A rizona, to  study  

t h e i r  e f f e c t  on y ie ld  and f i b e r  p r o p e r t i e s = The experim ent 

was s e t  up in  a 6 x 6  L a tin  square d es ig n  w ith  tre .h le  su p e r­

pho sp h a te , n i t r a t e  of soda, and ammonium s u l f a t e  -being used 

in d iv id u a l ly  and in  d i f f e r e n t  co m b in a tio n s„ H a lf  of th e  

p lo ts  used had grown c o tto n  co n tin u o u s ly  fo r  s e v e ra l  y e a r s , 

w h ile  th e  o th e rs  had grown a l f a l f a  <, F i r s t  p ic k in g  and 

t o t a l  y ie ld s ,  l i n t  p e rc e n ta g e , l i n t  in d ex , b o l l  s i z e ,  s t a - r  

p ie  leng th j, s t r e n g th  in d ex , and p e rce n tag e  w aste were de­

te rm ined  f o r  each t r e a tm e n t„ A ll of th e  d a ta  were analyzed  

s t a t i s t i c a l l y  by th e  A n a ly s is  o f V ariance m ethod<, The 

economic r e tu r n s  p e r  a c re  were c a lc u la te d  f o r  each f e r ­

t i l i z e r  tre a tm e n t , and the: r e s u l t s  used as a c r i t e r i o n  f o r  

d e te rm in in g  th e  a d v i s a b i l i ty  o f ap p ly in g  v a r io u s  ty p e s  of 

f e r t i l i z e r s  under th e  e x is t in g  c o n d i t io n s . The e f f e c t  of 

cropp ing  h is to r y  on y ie ld  and n e t  r e tu r n s  a ls o  was c a lc u -  

; l a t e d 0 :' ' ; ^  ̂ ^  h  V '  '

; Except f o r  th e  a p p l ic a t io n  o f 15Q pounds o f : n i t r a t e  ' 

o f soda,: a l l  o f th e  tre a tm e n ts  r e s u l t e d  in  in c re a se d  . ' ;
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y ie ld so  The f e r t i l i z e r  m a te r ia ls  were found to  a c t  much 

more e f f io ie m tly  on s o i l  which had heen p la n te d  to  eo tto n  

f o r  a number of y e a rs  th a n  when a p p lie d  to  lan d  which had 

been p re v io u s ly  cropped to  a l f a l f a .  Cropping h is to r y  had 

a m uch"greate r e f f e c t  on y ie ld  th a n  d id  any of th e  v a r io u s  

in o rg a n ic  f e r t i l i z e r s 0 . ■

E very  tre a tm e n t tended  to  h a s te n  th e  m a tu r i ty  o f th e  

c o tto n  eropg as  ev idenced by a g r e a te r  p e rcen tag e  of th e  

seed c o tto n  being  h a rv e s te d  a t  th e  f i r s t  p ic k in g 0 T reb le  

superphosphate  had a g r e a te r  e f f e c t  on ^ e a r l in e s s ” th a n  d id

e i th e r  of th e  n itro g e n  f e r t i l i z e r s  <, ,

There was v e ry  l i t t l e  e f f e c t  on l i n t  p e rc e n ta g e  r e s u l t  

in g  from  th e  use of th e  f e f t i l i z e r s o

L in t in d ez  was n o t m a te r ia l ly  in f lu e n c e d  by th e  addi*= , 

t io n  o f th e se  in o rg a n ic  f e r t i . l i z e r s o

S ize  of th e  b o l ls  was no t. s i g n i f i c a n t ly  a f f e c te d  by 

th e  v a r io u s  f e r t i l i z e r - t r e a t m e n t s  o

The c o tto n  f i b e r s  were len g th en ed  a s ix te e n th  o f an 

Inch  by th e  a p p l ic a t io n  o f t r e b l e  su p e rp h o sp h a te„ S m aller 

. in c re a s e s  in  s ta p le  le n g th  r e s u l te d  from  th e  n i t ro g e n  f e r ­

t i l i z e r s , .  a lth o u g h  th e  in c re a s e s  were n o t g r e a t  enough to  

prove c o n c lu s iv e ly  t h a t  th e  n itro g e n  was p r im a r i ly  re sp o n s i 

b le  f o r  th e  in c r e a s e 0 ’The r e s u l t s  of t h i s  s tu d y  show th a t  

a p ro p er phosphate  b a lan ce  i s  n e c e ssa ry  fo r  th e  maximum 

e lo n g a tio n  o f  c o tto n  f i b e r s 0
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.The s t r e n g th  of th e  c o tto n  f i b e r s  was n o t a f f e c te d  

s ig n i f i c a n t ly  by th e  f e r t i l i ^ e r s  used in  t h i s  experim ent 0 ■, 

No c l e a r =cu t tendency  was shown on th e  p a r t  o f any o f . 

th e se  in o rg a n ic  f e r t i l i z e r s  to  in f lu e n c e  th e  u n ifo rm ity  of 

th e  s ta p le  leng thp

The f e r t i l i z e r s  used in  t h i s  experim ent f a i l e d  to  in ­

f lu e n c e , c o n c lu s iv e ly , th e  per cen t o f w aste f i b e r s  =

Trom th e  s ta n d p o in t of th e  f i r s t - y e a r  r e tu r n s ,  none of 

th e  tre a tm e n ts  r e s u l te d  in  a n e t p r o f i t  when th e  r e tu r n s  

from  a l l  of th e  p lo t s  were c o n s id e r e d W h e n  th e  cropping  

h i s to r y  was co n s id e red , th e  f e r t i l i z e r  a p p l ic a t io n s  r e ­

tu rn e d  a n e t  p r o f i t  in  th r e e  o f  th e  f i r e  tre a tm e n ts  on s o i l  

which had been p la n te d  t o  c o tto n ^ fo r  s e v e ra l  y e a r s „ Net 

lo s s e s  occu rred  from  every  tre a tm e n t on th e  s o i l  p re v io u s ly  

cropped to  a l f a l f a ,  .

N itro g en  f e r t i l i z e r s  a lo n e  should  n o t be a p p lie d  to  a 

heavy s o i l  which has been crapped  to  a l f a l f a  f o r  a number o f . 

yearso On ^w orn-out” s o i l  of th e  ty p e  used in  t h i s  s tu d y , a 

f e r t i l i z e r  program  in v o lv in g  th e  a p p l ic a t io n  of a sm all 

amount of. phosphate  (40 to  50 pounds o f  phosphoric  a c id )  

a long  w ith  a h e a v ie r  a p p l ic a t io n  of n i tro g e n  (50 t o  60 

pounds) may be fo llow ed  eco n o m ica lly » More ex p e rim en ta tio n  

must be c a r r ie d  o u t , h o w e v e rb e fo r e  w idely  a p p l ic a b le  r e c ­

ommendations can be made0 The im portance of r o ta t i n g  c o tto n  

w ith  a l f a l f a  on heavy s o i l s  in  A rizona must n o t be o v er­

looked  » - - V: • , : t ' v/ ; u
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