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CHAPTER T
| INTRODUCTTON

During tﬁe‘last few yearslthere has beeﬁ a deei@ed inejl a
ereaserin the USe ef inorganic fertilizere»on Arizona seils;*
The total tonnage of fertlllzers sold in Arlzona inoreased ,,l
from.a llttle over 8, OOO tons in 1938 to almost 31 OOO tons;e*
 during the year 1946 t Part of thls inerease in. fertlllzer
usage has. been due to a neees31ty for 1ncrea31ng or malnta1n=
’1ng ylelds in order to compensate for hlgher produotlon
costs. Also9 the farmers Of'thls state are beglnnlng to reei
.vallze that the s01l fertlllty is rapldly belng depleted where
“reeommended cultural practlces are not followed Ihe cotton.

grower is especlally epncerned Wlth the problem.offmaintain=“'

aing a’eatisfaetor§ leﬁel‘of*plant nutrienfs in the-eeil bea'
_vcause much of the cotton land has been cropped almost con=.
'tlnuously to cotton for many years°

A large maaorlty of the cotton farmers 1n thls sbate
’ have erroneously believed that the productlve capa01ty of .

~ the 3011 can be malntalned through erop rotatlon alone° It',

was thought that 1f the land were planted to alfalfa for two

1o MeGeorge ‘W Ui Fertlllzer Handbook for Arlzona Farmersg
o pc 270 . . . -



dr three'years @ut,df every ten, the ﬁighvyields of cotton
5Which they were obﬁaiﬁing could be realized indefinitely.
;iHowever;‘a glanee at»éltable showiﬁg'the amounts of_ﬁitre~.
 gen, ph@gphorus, and potashiuSed bj the plants in'the'gro-.
'-Jduotionvbf_Whét arexeonsidefed géod‘yields_wiii completely
 explode this éonceptoz Sik~ﬁon$ of‘alfalfé héy rémoﬁé 280'
pounds of nitrogen, 70 pounds:éf phosﬁhords, aﬁdv270 pouﬁds

of- potash., >Table I shcws the amount of piént nutrients re-

L moved from the 5011 ‘in the productlen of & bale of cotton.

It is apparent that a bale of cotton remeves, through the
B seed and lint, only 39 L8 pounds of nltregen, 15.71 pounds
Mof phoSPhorigracld, and 15027 pounds of potash. It is con=-
jvceded of courSe, that there is a nitrogen'r65ponsevof~two
or more yearsY duratlcn resultlng from the alfalfa having
fgrown 1n symblotle relatlonshlp with the 3011 bacterlao
| One of the most : 1mportant problems facing the cotton
3 grower in Arlzonavt@day has to do W1th the profltable re-
-turns ‘which might be expected fr@m the appllcatlon of vapri- -
- ous comblnatlons of 1norganlc fertlllzers° They want to
knew what fertilizers to apply, how mueh to-appiy, when to
épply; and the best method of}appl‘i.catiobn° vaviously, no
“blanket" reeommendatlons can be. made to £it all 31tuat1c>ns°
‘An 1ntelllgent appralsal of the prev1ous eropping hlstoryy

_ however togethar wmth a laboratory or fleld analy51s ef

"20 MeGeorge;'@;Toi ggo ci£;; D. 28,



TABLE T

WEIGHT OF PLANTS AND PLANT NUTRIENTS §N PLANTS
THAT PRODUCE A BALE OF COTTON

Per cent Weight Pounds Lbs. phos- Pounds

Part of weight °~ in 1lbs. nitrogen  phoric acid potash
Roots 8,80 L17 2,00 1.08 3.75
Stems 23.15 1,096 7.01 2.30 9.35
Leaves 20.25 959 21.58 L4+ 60 10.45
Burs 14.21 673 5452 3423 20.79
Seed 25.03 1,090 38,58 15.26 12.32

Lint 10.56 500 _0.90 _0.45 2,95
Total 100.00 L, 735 75459 26.92 59.59

3. Brown, H.P. Cotton, p. 231.



‘the soil fertility will materially aid in answering sqﬁe of
. these questlonso  ' L | ,
| In order to have fertlllzers serve most efflclently
;~when.used»1n the growth of cottons/several fagtors,must be
| looked éfﬁefvegrefulle§ tﬁeigrdwérso;'A suitable soil must
be selected‘andrprOpér;y prepared, The crop must be culti-
' vaﬁéd effioiéntly9 harvested, and mafketedo 'The. method and

time of applicatibn of the fertilizer usuallyzexert a tre-

;,mendous 1nfluence on the efflclency w1th whlch the fert1112=

ers aot° The kind and amount of fertilizers per acre,
avallablllty of the. nutrlent materlals and the’ proportlon=
ing of the plant food - constltuents in the fertlllzers to
fit best the needs of the soil and crop are highly essentlal
QAlsos an understandlng of the amount of each nutrient actu-
~ally as31mllated by the plants in the productlon of a gooﬁ
yleld of seed cotton materlally alds in completlon of an.-
understandlng of the fertlllzer needs of the soil,
The value of é cotton cr0p 1s not determlned solely by

the amount of seed ootton harvested per acre., Other faetors
},such as}l;ﬂt percentage» staple length, grades é‘bre'n.g;’i:h.fin‘==
~ dex, énd'boll sizevare-very important;in an evaluation qf
'>the erbp,Of_cotﬁono. Nﬁmerous'experiments haﬁe«shown that -
various»fértilizers may affect some of these properties, in-
cluding yield,_undér vafiéd.soil'eonditibns and in different
localities, B | o |

The study'réported_herewith was instituted for the



, express purbose.of testlng the effect of certain 1norgénlc
vfertlllzers upon the yield and flber propertles of cotton
grown on Arlzona 30113° It also attempts to ﬁhrow 11bht

.upon the llmlted knowledge avallable to cotton growers in

Arlzona wmth partlcular referenee to the returns per acre

Whlch may be etpected threugh the use of these fertlllzerso -



CHAPTER II.
| REVIBW OF LITERATURE

Gotton plants usually respond reaally to proper fer=

""tlllzers, a fact whlch 1s bhorne out by uhe results ef numer=g

- ous ezperlments conducted in several stateso\ The 1ncrease»

in yleld has been_as hlgh as - 500 pounds of seed ootton per

" acre onm soils which Wererproduclng an average yleld and were*»
thought to have suffiéiéht plant nutfients9~‘

Staten and Hlnklel ovaéW Mexico reeehtly obtained
very good results w1th a serles of fertlllzer tests on al'
;‘number of different 5011 typesu Welghted averages for all
'tests 1ndlcated an 1ncrea°e in yleld of o396 pounds of lint

‘cottou per pound @f avallable phesphorus applled alone,

69h pounds of - llnt cotton per pound of avallable nltregen

~»applled alone, 1.134 pounds of llnt .cotton per pound ‘of comnai‘u'

‘ bined. avallable nltrogen and phosphorus and 1.838 pounds
'of llnt cotton for each pound of avallable nltrogen and

phosphorus contalned in barnyard manureo' Fr@m.thls.work
it mlght be coneluded that the plaut hutrients in.manUre‘

~ are more effective'than;those‘OOHtainéd"ih‘e@mmefeial‘”’

- T. Staten, G. “and Hinklé; D.A. Malntalnlﬂg Cotton Ylelds
ihrough Fertlllzer and Crop Rotatlono '




7,4?ertilizersob A large percentaae of the 1ncrease due to
':rmanﬁré, however wes attrlbuted to the fact that one of the
f,tests was-eondgeted on a’ pooggmsandy~so11? i 7 - ,
16 ;In 19289 Bartholomew and_éfannsen2 pﬁblished a report.
VOn,thé effect of feftilizers én the ;ize 6f cottoﬁ bolls9
anad found"thaﬁ in many'instances an_inCréased_yield reSultedii
" in four dlfferent way3°‘ (ljian-increaéé:ip size of;bolisf
~and a decrease in number of bolls, (2)1gnrinereasé in the
 number-of 1 bolls, (3) an increase in number aﬁd“siZ¢tof bolls,
~and (4) an inerease in boll size and lint:pereénﬁagéo They
found fhat:profitaéle increases in yield were obtained where
the proper fertlllzers were used relative to the soil fer-
tllltyo In general the 1ncrease in yleld was due malnly

to the inerease in the number of bolls,. as the average in-
crease was'approximately L0 pér'cent moré bolléo‘ Thé siZe'v
of the bolls was 1ncreased approx1mate1y 5 per cent by all .
fertlllzer treatmentso

The results of an 1nvest1gatlon by Turner ef Georgla '

.show that 51gn1flcant 1ncreases 1n boll 31ze were found whenj 

'ipotash was increasedo Slgnlflcant increases in yleld of .

seed cotton per - acre also were shown between 20=9 h0=, and

'z Bartholom.ews R.P. and Jannsen [  "Effect of,Eertilizers“
on' the Size of Cotton Bollsoﬁ Am; Soc. Agron. J.; :
: 20:1048-1054 (1928},
3, Turner, J.H., Jr. "The Effect of Potash Level on Sev-
: eral Characters in Four Strains of Upland Gotton
which Differ in Foliage Growtho" Ibldo, 36:688-
698 (1944} : < SR




| so;pound ieﬁels of potash., The soils of the CoastelAPlaine"
of Georgla are commonly deflclent in potash as ev1denced by
'the prevalence of Gouton Rust, a dlsease whlch is attrlb— :
uted to thls deflclencyo ' _

| The 1mportance of malntalnlng preper nutrlent levels
Tor the control of various diseases and 1nsects has been
_]emphas;zed byva,large-numberweﬁ-workersyﬂ Recent work by
Tiedale and;DidKf in'Alabamavs&ewed'coneiusively that a
nofmel supply of availabie'petessium in;the soil Wiilima= ’
teriaily reduce the'effeet.ofncettbn Wilt'(Fusérium vasin-
' fecfﬁm¥ Varlous plots were treated w1th a 6 8~05 fertlllzer
whlle others reoelved an appllcatlon with a oomp031tlon of
“6=8e4° The coLton growlng'on plots reeelvlng no potash was t‘
serioueiyAiﬁfected by théffungus;fWhile petashetreated‘
plets sﬁowed very little‘infeeﬁion and almost . doubled the
- ylelds of the '"no peﬁash" plots. Practically the‘same re-
'sﬁlts were ebtéined b& Réstélin'Whieh the .application of |
/ SOC pounds'of kainit, contalnlng 12,5 per cent potash, re~ 
k.sulted 1n yields of l 127 pounds of seed cot‘oono The un-

;fertlllzed cetton preduoed only 525 pounds, and the “same

T Tlsdale "H. B e Dick, J.B. ﬁCotton‘Wllt in Alabama
as” Affected by Potash Supplements and as Related Lo
Varietal Behavior and Other Important Agronomic
Problems.” .Am. Soe. Agron. J.; 347405=426 (1942),

50 ”6 8=0" meang 6 per cent nitrogen, 8 per cent phosphoriec

. aecild, and O per cent of. potash. : ,

6. Rast, L, E "Control of Cotton Wilt (Fusarium) by Use
of Potash Fertllizerso" Am, Soe: Agron. Jo; 14:222-"
22A (1922 = - i . ,




relatlonshlp ex1sted between the two treatments Wlth re-
spect ﬁo the degree of infectlono d

A more recent 1nvest1gatlon was conducted in whlch ‘
Astable manure, applied at the rate of h tons per acre,»out%f
yielded all'applicatiéns vaéommércial fértilizéfs.oﬁ soil
affected by the Fusarium=heterodera:Complexo This investi% :
gation, reported by Pinckard and Leonard7 in 1944, showed
that the manure oﬁtyielded the check plots by 850 pounds of
seed oobton per agre. | | | : -

Further ev1dence of the role of fertlllzers in the
control of dlseases was Dresented by Blank8 in 194@ in hlS 4
studies of the effect of fertlllzers on Root Rot, -The'ap=?'
plication of 600 pounds of & 12=0-0 fertilizer'deereaséd,d'
~ the occurrence of Rodt Rot by a signifieanﬁ or highly sig‘_-=
.nificant margin in every replicate during two of the three
years testedo Highly signifieant increases in yield Wefe -
obtalned every year by the same fertlllzer usageo_'The'
same results Wlth respect to ylelds were manlfested by 600
pounds per acre of a 12 8- O fertilizer mlxture although the

'phosphorus tended to increase the Root Rot development

7. Plnckard, Joh. and Leonard 0C.A, "Influence of Certain
- Soil Amendments on the Yleld of Cotton Affected by
the Fusarium-heterodera Oomplex " Am. S0c. Agron.
S Jey- 36:829-843 (19L4) ., o
8, Blank LM, %"Effect of Nltrogen and Phosphorus on the
Yleld and Root Rot Responses of HEarly and Late Vari-
etles of Cottom.” Ibldo, 36:875-888 (1944)
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Hastenlng of maturlty, or ”earllness,"lls another »
ie_facter whlch may be 1nfluenced by the malntenance of a prop—
k['er nutrlent balance 1n the scil° When asscclated Wlth cct=
eten productlcn 1t becomes of paramcunt 1mpertance 51nce T
| 'almcst always a number of bolls fail to mature before
’lffest Ancther phase of earllness concerns the difference
o in grace of the seed cottcn harvested at the flrst plcklng
and that obtalned frem later plcklngso Probably the most
important nutrlent element asscclated with hastening of
 3_matur1ty is phcsPhorushv Cne of 1ts phy31clcglcal func=
-7tions in all plants seems to be a stlmulatlon of productlcn-'
'ef reprcductlve crgans relatlvely early in the plant's l:Lfe°
| - Thls functlcn of phosphorus has been demonstrated by
the results of a large number of experlments with cottcne.
fIn 1926 Warner‘ repcrted that a complete fertilizer
:eaused early frﬁitingxana:three Weeks of rapid fruiting,
- wﬁile‘nc-fertilizer‘delayed“fruiﬁing‘with no pericd'cf_
- rapid‘fruitingo He detexmined>£hat;earliness may be mea-
"isured in abnumber cf WayS° early squarlng, rapidity of |
-squariﬁ 2, early bloomlng, percentage of blocms developlng
“into bolls’ early in the seasen, ‘short boll perlod Hd*
‘other factors whlch determlne the earllness cf the cotﬁon

CTrOP. . Potash has also been kncwn to affect the maturlty or

e@;'Wafner"J D, “E?Tect oF Fertlllzers on theTFrultlnv }
Aot1v1tles of Cotton Plants° ~ Am, Soc° Agron° Jo,
18 10@5 1050 (1926) - v




1l
Jpercentage of seed eotton harvested at the flrst plekingo
j;A gain of 39 per cent at the flrst pleklng was secured by
t'Wllll&mle of North Garollna from the use of 600 pounds of
a eomplete fertlllzer containing 21 per eent potash - In-
crea51ng the potash from 7 per cent to 21 pef cent in the
same fertlllzer resulted 1n a 19 per cent increase at the
: flrst plcklngc_ |
Numerous 1nvest1gatlons have been undertaken 0 deter=
"mlne the effect of dlfferent nitrogen sources on yleld and
other prepertles of co‘utono In the4seedllng stage; ammonla
\  fertilizers should not.be appiied infclose proximiﬁy to the

--plantss due to the tox1c effect of ammenla on tender plant -
11 ‘

" Tissue. Tldmbre - reported a loss of most of the plants at

seedling étage on appllcatlon.of ammonlum hydrox1de9 ale
though_ealcium niﬁrete apﬁlied at ﬁhe.Same rate of nitrogen
in peunds per acre caused no visible detrimental effect.,

| Bledsoel2 obtained the highest yields from quick-
‘actlng 1norganlc fertlllzers such as sodlum nltrate which
gave an 1nerease 1n yleld varylng from 167 to 233 pounds of

'seed cotton per acre., A mlxture of sodium nltrate and am=

moniumrsulfate produced the nost economleal,resultso, He

10, ‘Willlams9 C.B., "iise Use of Fertilizers on GOLGON==—
- Their Effect upon Yield and Maturity for Diffeéerent
Soils in North Carollnao” Am. Soc. Agron° Joy 182
1036=1043 (1944}, :

'_ 11. Tidmore, J.W. HAmmonium Hydrox1de Versus Calclum Ni-

%rate)for Cotton SeedllngsgW Ib1d09 25 619 622
o 1933 : ‘
3_120 Bledsoe ‘R Posr”Cotton Fertlllzers and Cultural Methodseﬁ"
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fbund that a fefﬁiiiZer:coﬁtaining Soiper~eent inqrgaaijii_ei

‘fénd 20 per. cent organic ferfiliZérfmatéfials erthe-SOufce
of nitrégeﬁy iﬁ general5§Was,bestfadapted.to the growth;of  ;
cotton plants. Thé'éameiresultsiwere éhbwn in the Eiﬁ;z?

4 flfth Annual Report of . the North Garollna Agrleultural EX=

~per1ment Statlon,»ln which a study was made of the effect
of varylng the ratio of inorganic to organlc sources of n1=
trogen in a complete fertlllzer upon the yield and quallty
of cotton. o ‘ _
In an attempt to determlne the best type of fertlllzer

to use for ootton9 Sklnner, et allh of North Garollna ob=
- tained the highest yields with a. concentrated fertlllzer
}centalnlng a01d=formlng ammonlum salts, or w1th soluble ni-
btrogen fertlllzers applled in conJunctlon with 11m.estoneo
-He eonoluded that organic sources of nltrogen are just as o
_sffectlve-as inorganic sources of‘nltrcgen as a fertlllzer
 for cottono N | o |
Another 1mportant aspect of. fertlllzers for eotton

&ealsvw1th their effect.on stand and germlnatlono~ As has

already been staﬁed, the’direct'appliéaﬁion of ammonium_

- 13. "‘i'?tvon WA Study of the TfTeots of—Varylng The Ratlo. .

-of Tnorganlc to Organic Sources of Nitrogen in a
Complete Fertlllzer upon_Yield and Qnallty of Cot-

' lh Sklnner9 J d o et alo "Adaptlng ngh Analy81é énd
. Concentrated Fertilizers to Cotton Soils." Soil
Sclence Lbtl=22 (1937} .
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’;hydrox1de to. cotton seedllnms eaused the death of a large
majority .of themo_ Muggrove and Coel5 determlned that the'
,applleatlon of any fertllizer at tlme of plantlng and in.
close prox1m1ty to the seed is apt to cause poor seed gerev‘
mlnatlon and eensequent reductlon 1n stand of eotteno They
achleved much. better results by applylnn the fertlllzer
,prev1ous tQ,.instead of ats»plantlng tlmed» The'WUrk of
Colllnsa et all6 showed that on flat prepared seed beds,
Afertlllzer placed at the tlme of planting in a narrow band
“at each side of the row in a zone ranglng from l 5 to 35 5
~51nehes laterally from the seed and from.one to 3 inches be=
low the seed level resulted in the most rapld germlnatlon
- and seedllnﬁ growth as well as the hlghest ylelds of seed
. eottonov A band -of fertlllzer at only one side of the row
geve eimllar resultsb 'An‘appllcatlon of fertllizer ad-
| gacent to the seed at plantlng time, therefore, can not be
recommended» especlally 1f 1t is a hlghly=concentrated in-
‘organle fertlllzero The appllcablon of fertlllzers in side
'»bands,vas a general rule, has glven excellent results re1a=
:tlve to germlnatlon and stand and also as to avallablllty°

The effect of fertlllzers on length and strength of

V;'cotton flbers has been the obgeet of a great deal of ,

157 Mnsgrove G.W. 'and Coé, D, Go "Iﬁ?iuence oF T Fertlllzer
- Treatments on Stand or CGermination of Cottono" ”
L - Am, Soc. Agrono dos 193 171-180 (1927}, -
116 ColTTns, Z.R., et al Placement of Fertilizers for
' Cottono" , ; .
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'experlmentatlon and 1nvest1gatlon but the results have

Qushown that fertllizers have very. little effect on  these propuiﬂ*
= 17 -
, ertles° Reynolds and Stansel 1n 1933 could not 1ncrease

' the fiber length by the appllcatlon of nltrogen, phOsphorusgtV;rj

for pota581um9 nor by varylnv the rates of appllcatlono' In
1935 Popelé stated that the use of . fertlllzers falled £0
'affect the length or strength of the stapleo_

Sklnner9 et all9 proved that varylng the Partlcle size
of granulated fertllizers had no appreclable effect on
: em.ergence9 stand or yleld of cottono‘ TIn a declslon as to
whlch type or form to aoplys therefore, the more flnely=
lelded Iertlllzers should not be given preferenee on the
basis of thelr effect on the growth of cottono_

SerV1ss and Hawk1n520 cénducted & series of experlmenté
. on the use of fertlllzers for cotton in the Salt Rlver Vale
. ley, the results of whlch were publlshed in 19290~ They

‘applled nltrate, phosphates and potash fertlllzers to a

number of dlfferent soils. whlch varled Wldely in type and

fertllltyo Cn the heav1er 50113 none of the fertlllzer

17o Reynolds i, B, and Stansel R Ho "Effeot of Fertlllzers
: on’ the Length of Cotton Flbersoﬁ Anm, Soc Agron,
“des 27:408=411: (1935}, .- T
18 Pope, O.A, Effects of Tertlllzer Lreatments on Length
~ and Strength of’ Flbers,
19. Skinner, J.d., et al, ”Effectlveness on Cotton Soils
of Granulated Mixed Fertilizers of Different Par-
: ticle 8ize.” Am, Soc. "Agron. Je5 33331432} (1941},
20. Serviss, G.H., and Hawkins, R.S. Cotton Fertilizer
o Egperlments in the Salt River ’ValleyQ
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treatments were préfitable,‘andfin very'féw céses was -there
'ahy increase in yield over the check.  The aédition'of ;
_potash was uﬁprofitable in all cases,.suggestingAthat there
wasrsﬁffi¢ient potash in the soil for obtainingfmaximﬁm
"yieldsod Aﬁpliéations of’ph@sphorus ineréased yields‘in.a

"‘few 1nstances, but generally were not profltable° Ammonium"

i ;sulfate on 110ht sandy soils yielded a net. proflt of more

-than %30 per acre - 1n a few cases, and almost con81stently

1ncreased the yields,



~ GHAPTﬁRfIii
'fEXPERIMENTAL PROCEDURE
o in‘this4eiperimént cotton of the Acala varlety was

tested because it is well adapted to Arlzona condltlons and
is grown.exclu51vely,throughout,the eotton=produclng.areas 
'éf the state. The expéri@enf was condueted oﬁ Laveen.qlaj‘
loam soil at the Mesa Experiment Farm in the Salt River Vale
‘ley'neérﬂmbsayvArizona; Three bofﬁerso of approximateiy'eh-
pannAacfe eéchg~were‘planted:to ddtton’on April 39'1_9&‘79

_"after‘a proper seed bed was bfepared Fach border was di=A -
. vided 1nto half borders9 and the entlre three borders were
: ‘arranged in a 6 x 6 Latln square de31gn by the follow1ng
| fertlllzer treatment3°
1, Check (no treatment)' |
-zo,Treble superphosphate at the rate of 600 pounds per acre; |

'”30 Treble superphosphate==300 pounds per acre plus 150
- . pounds of nltrate of sodao

' Angltrate .of soda=al50 pounds°

' 5. Treble superphosphate==600 pounds and 150 pounds of am=
. monlum.sulfate per. agre,. .

:60-150 pounds of ammonium sulfatea-'
~ The treble superphosphate‘was applied in deep bands,
18 inches im depth, prior to bedding up and planting and

10 incheslto one side of the row. The.nitrogen.fertilizers
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were applled in 2=1nch furrows, prlor to plantlng ‘and. after

bedding up, near the seed row, The borders were “then irr1= o

gated and planted when the soil WaS‘atytheoopb;mum.molsture}
content, | - 7 o | | -
The 6 i 6 Latin square design'fesﬁlfed'in,a‘replieetion
Of‘eaoh treatmebt"in each‘half bordef and also eliminated
as far as poss:Lble9 the effect of dlfferences in 5011 type
and fertlllty on the varlous faotors to be studled Thew
”end" effect was ellmlnated by leav1ng approx1mately 15
feet ‘at each end of the borders untreated although planted -
to cotbon. ' ' ' |
The.cropping history afforded us a means ofrdetexﬁm:m“=
ing'tbe effect of rotation on yield and character of lint,
‘The east half of border B-28 and all of E-29 had been |
blantedfto alfalfa for the three previous. yeers> While‘the‘
west half of border E=28 and all of E- 27 had been cropped
- continuously ‘with cotton for several years, In designing
the fertilizer experlment however ‘no dlfferenoe in rate
~ or method of appllcatlon of the varlous fertlllzers was
made between prev1ously cropped alfalfa borders and pn':’e*xn«==
ously cropped cotton borderSOA ‘ |
‘ During its growth all of the cotton recelved the samej
oultural practlces of hoelng, thlnnlng, cultlvatlng, duetn'
1ng, and 1rr1gatlngo The harvestlng dates were September‘
i, Gctober 2, and November 10, léh7° No‘uﬁusuel~weather :

- conditionS'prevailed tbroughoht the length of the
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u' é£bérimeht,7and the firét,killing fréét occurred- on Noﬁem%»
b¢r>79i19h7° v L ;

The yield figures dbtéined ffcmieach replication were
kc'éompuﬁed‘on theAbasis~dfvthe'pounds of seed ¢ottonf§ef acre
‘produoedov | | _

A 10-Dboll sample;vpicked at raﬂdom.frém’each plbtgiwas
aﬁalyZed in'the‘labéfatory féf a determinatién of’ lintlperé"
centage, lint index;'boll size, staple lengthb‘Préséley in-
dex or strength index, unlformlty of length ef flber ‘and
'percentage wasteo
| The llnt percentage was calculated-on the Welght ba31s
- of the lint glnned from the seed cotton‘harvested

‘The llnt 1ndex is the welght in grams of the lint from
100 seedso | - |

. Boll sizé refers to the humbér of bolls required to
) nake & pound of seed cotton, and was'calculated'from the
known weight of the lOaboll sample taken ;rom each plot

Staple length was determlned by measurlnv the halO‘
‘;length of combed samples of 11nt on the seed (The mean dise ‘
1‘tance between the rapherand the end'of‘the.dense fibéfé was
 used. \ | | |
’ Pressley 1ndex or strength index 1s a comparlson of

the relatlve breaklng strength of small samples of flberso,
.; It 1s calculated by leldlng the Welght 1n pounds requlred
-to break the sample on the Preqsley breaklng machlne by the

Welght in mllllgrams of the sample testedo,
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Uniformlty of length of flber was determlned by sort~
ing on the Pressley sortlng machlne and oalculatlng the per=
'centage by welvht of the three, modal gIOUDSo ' |

Percentage waste flgures Were obtained from the Fress='
1ey sorter on the ba81s of the percentage by Welght of the
flbers less ﬁhan one=half inch 1n length° '

Data. 1n each case were analyzed statlstleally by the

'bkAnaly31s of Varlance methodc



| CHAPTER IV
EXPERINENTAL'RESUzTS AXD D:chssxom

-~ i Total Tields |
Of all the factors 1n the determlnatlon of the 600="

nbmic returns_from_a crop of oqtton9 yield is of‘paramount
importénee° ‘No other faétorrshows as much response 0
vtillagé'operatiohs;isoil fertiiity,vmoisture oondifions;
and all of the othér'mephéds by Which'the farmer.israble to
affect the growth of thé\cottﬁn plaht as does the tdtal |
Apoﬁhds 6fAseed"cotton produced per acre. The cottdn‘ob=;
tained from the three piékings'was grouped together, and -
the total yields anélyzéd statistically for the-efféct of
the various fertlllzer treatments on the seed cotton per
acre producedu The results are glven 1n Table II9 page 21o

Discussion:  With the exception of -the nltrate of-soda,

all'of.theffertiliier ﬁréatﬁenté-weré respbnsible for in%‘
'ereaSed total jields‘of>Seéd‘éCtton‘per‘acreo 7Thé uée of |
'treble superphosphate plus ammonlum.sulfate resulted in the
largest 1ncrease9 Whlch was statlstleally significant at

the 005 level of 31gn1flcance¢ None of the other treat-
ments 1ncreased the yield enough to be 31gn1flcant at either
the .01 or-oOS level. The appllcatlon of 150 pounds of »
nitrate of soda,depressed the yield by 3.9 pounds, although

- in combination with treble superphosphate it tended to



TABLE II

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

ANATYSTS

Treatment

Yield per acre

1. Check (no treatment)

2. 600 1lbs. treble superphosphate

3. 300 lbs. treble superphosphate plus 150 lbs.,
nitrate of soda

L. 150 1lbs. nitrate of soda

5. 600 1lbs. treble superphosphate plus 150 lbs.
ammonium sulfate

6. 150 lbs. ammonium sulfate

Critical difference required for significance at .0l

at .05

Analysis of Variance of Total Yield of Seed

1,928.0
1,978.6

2,014-707
1,924.1

2,093.8

1297202

221.7
165.7

Cotton per Acre

Treatment Degrees Freedom Sum Squares Mean Squares
Total 35 3,898,495.7 111,385.6
Borders 5 2,739,212.5 5L7,8L2.5
Series 5 619,385.9 123,877.2
Treatments 5 136,460.4 27,292.1
Error 20 403,436.9 20,171.8

T2
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4résult»in increased yields over treble superphosphate ap-
' plled alone0 ‘ |

The average ylelds of eaoh treatment on the 3011 pre=_
IViously eropped to cotton and on the 301lvprev1ously planted
- to alfalfa were caloulated to determlne the effect of cTop-
plng hlstory on yleld »The results are given ;anable IIT,
page 23. | o J o
4 Table ITI shows that. the cropplng history had a much
 greater effect on yleld than dld the appllcatlon of any of

| '  Lhe commer01al fertlllzers° From Table IT 1t may be deter=

-mlned thattthe greatest yleld inerease resultlng from any

fertilizer treatment was 16508 pqﬁndsg while the avefage'

' ~increase7on the land preﬁiously(cropped tolalfé;fa’amounted‘
o 5l7o9fpeunds.dflséed cotton per acre. This fﬁrther‘éubé
'~sténtiates the conelusidns'bf:mahy inveStigatbrs-thaﬁ cfop,

rotation with legumes is basic if méximum?yiél&s of cotton

_are to be maintained,

Tirét Picking'fields"
Farﬁers are v1tally 1nterested 1n harvestwng as much
g'of the cotton crop as pos31ble prlor to the advent of dampg.
“ cold Weathers 31nce unfavorable weather may be respon31ble ’
. for lowerlng the'quallty Qf the lint as much as,three
graéleso 'Fbr linﬁ harVested in September Arizona érowers
»generally reoelve several cents more per pound than for

. lint harvested_ln Januaryo Usually they are obllged to pay



TABLE III

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

Treatment After After Increase
cotton alfalfa in yield
1. Check (no treatment) 1,613.9  2,242.3 628.4
2. 600 1lbs. treble superphosphate 1,657.8 2,303.3 6Ll 5
3. 300 1lbs. treble superphosplate plus
150 lbs. nitrate of soda 1,835.0 2,260.5 L25.5
L. 150 1bs. nitrate of soda 1,726.6 2,121.6 395.0
5. 600 lbs. treble superphosphate plus
150 1lbs. ammonium sulfate 1,806.3 2,381.8 575.5
6. 150 1lbs. ammonium sulfate 1,752.1 2,191.6 438.8
Average 1,732.1 2,250,0 517.9

€e
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more to get the later pickihgs herveeteé‘than is requifeq.
for the fifet pickingo zTherefoie; a"étady‘of”fhe effee€3"7
- of fertlllzers on the ameunt of seed cotton harvested at the
"flrst plcklng9 a dlrect measure. of thelr effect on hasten=,;
ing of maturlty or earllness9 is eeonomlcally 1mportant | ‘
Table IV, page 25, shows tﬂeveffeet of the fertilizers used
in thie'experimenﬁ'on_fhe amount of seed cotton obtained
from the flrst plcklngo, o | o

Dlseuss1on° All of the treanments resulted 1n a great=.

er pereentage ef the total erop being harvested at the flrst7
picking., A hlghly s;gnlf;eant inerease resulted from the
use of treble SupeTPEOSPhate'in eombination‘with aﬁmonium
‘~sulfateo The appllcatlon of treble superphosphate 1n eona |
'Junctlen with nltrate of soda caused a- 51gn1flcant 1norease
in. flrst plcklng yleld A eomparison.of»the effects of the
';two nltregen fertilizers applied singly'énd in cembination'
with tfeble supernhosphate 1ndlcates that ammonlum sulfate ,
| i'resulte&giﬁ a greater 1norease in flrst plcklng yields than
7;edid?nitfete of soda Whereas treble superphosphate appar= |
j eﬁtlyvﬁed a nreater effect than did either of the nltregen
| fertiliZerso None of the three fertlllzers alone affected
the first pleklng yleldssenough toabe_statlstlcally 31gn1f=
lcant. | _ »\"” |
‘ Table v also shows the percentages of the total ylelds '

whleh were harvested at the first plcklng° The use of



TABLE IV

EFFECT OF THE FERTILIZER TREATHENTS ON FIRST PICKING YIELDS IN POUNDS OF

SEED COTTON, WITH THE ACCOMPANYING STATISTICAL ANATLYSIS

First picking

Total yield ~Yield Per cent
Treatment per sacre per acre of total
1. Check (no treatment) 1,928.0 856 Li . L0
2. 600 1bs. treble superphosphate 1,978.6 918 L6 .40
3. 300 1lbs. treble superphosphate plus
150 lbs. nitrate of soda 2,047.7 966 L7.14
4. 150 1lbs. nitrate of soda 1,924.1 870 45,22
5. 600 lbs. treble superphosphate plus
150 lbs. emmonium sulfate 2,093.8 1,007 4L8,09
6. 150 1bs. ammonium sulfate 1,972.2 905 45.89
Critical difference required for significance at .01 135
at .05 101

Analysis of Variance of First Picking Yields of Seed Cotton per Acre

Treatment

Total
Borders
Series

Treatments

Error

Degrees Freedom

35
2
5

2
20

Sum Squares

431,828
139,930
Lk , 740
98,590
148,568

Mean Squares

12,338
27,986

8,948

19,718

7,428

ge



fertlllzers 1noreased the percenta@e of seed cotton gath= ;;'
bered at the first plcklng in every case, w1th the largest
increase due to treble superphosphate plus ammonium sulfatee‘
The three treatments containing phosphate fertlllzer re=
sulted in a 0re;a’cer 1nerease 1n the percentame of seed eets'
ton harvested at tne first plcklng than did the nitrogen L
fertilizers aloneo Therefore, the fertilizers were - dlrect=»
1y reé@onsible for hastenlng the maturity of the cotton
plantsv ‘with the greatest effect on earllness due ‘to the_’
phOSPhaten. lhese results further substantiate the fact tnat
phosbﬁornﬁs tendswtc~promo»e‘the fruiting activities of eot;

ton early in the life of the plant.

‘Lint PercentageA‘
Anbther>very‘imp0rtant aspect of cotton'productidh’

deals with the glnnlng peroentave or llnt percen‘tagec If
the producer is able to, 1ncrease the amount of lint glnned
from a glven ‘amount of seed cotton the money return per f
- acre is 1ncreased correspondlnglyo This increase 1n llnt

4may be the result of a number of thlnés, suoh as an 1n=
.‘ crease in the average length of- flber an 1nereased den31ty
of flbers on the seed a reduetloﬂ in size of seeds, or a ”
comblnatlon of any of these metnodso The effect of these
inorganie fertlllzers.on the llnt percentage is préséntedr
‘.1n Table V; page 27° | B | |

‘Dlscuss1on:‘ The hlghest llnt percentage was obtalned




TABLE V

EFFECT OF CERTAIN INORGANIC FERTILIZERS ON LINT PERCENTAGE,

WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatment

Lint percentage

Check (no treatment)

nitrate of soda _
150 1lbs. nitrate of soda

ammonium sulfate
« 150 1bs. ammonium sulfate

o unidE W H
L] *

Critical difference required for significance at .0l
at .05

Analysis of Variance of Lint Percentacge

600 1bs. treble superphosphate
300 lbs. treble superphosphate plus 150 1bs.

600 1lbs. treble superphosphate plus 150 1lbs,

Sum Squares

Wil Www  w\
HN Ny OOy I

~ N OF W0 Ow

Mean Squares

Treatment Degrees Freedom
Total 35
Borders 5
Series 5
Treatments 5
Error 20

52.7
2k

Lo
3.
9.

oW

3

1.5
1.1
.9
o7
2.0

Lz
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from the check plots, With'gll the;fertiliZerAtreatments
 resulting inviﬁsignifieant decreaeesb Nitrate of sedag_:
 and treble superphosphate plus ammonlum sulfate each dew.
'pressed the glnnlng percentage by 0, 9 per cent the great=f
est reductlon effected but thls was not enough to be sta=';
tlstlcally 51gn1flcant eVen at the 5 per cent 1evel The'

- other three treatments caused a sllght lowerlng of the lint
:'percentage when compared w1th the ‘checks No deflnlte

'ftrends Were 1ndicated by any of zhe fertlllzers applled

fFrom.the results of thls Work the conclusion is reached that"'

fan increase in 1norgan1c 301l.fert111ty had very little ef= |

fect on the lint percentage or ginning outturn.

7 _ Lint Index
As prev1ously stated llnt index refers to the Welﬂht
in grams of the .lint from 100 seedso“ One can readily see
- that there is a high degree of correlation between liht per-
_centage and lint index, a fact whieh is,furfher borne out
ﬁby'the results of phis,experimeﬁtq In order %o be acecurate
“in the determinatipﬁ of the’effeet‘Of fertilizers on the ,
-, eharaeter-of;the lint and to cheek the results of the.linf_‘
 percehtage eélculetioﬁs, the iint;indexrof ﬁhehvérioﬁs plote
ﬁgs derived endienalyzed eﬁatistieally by'the'Analysis of
| Vafianee methed;lfResults}arefsubMitﬁediin‘Table VI,

B DlSCUSSlonor The analysis of variance and table of data




TABLE VI

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

Treatment Lint index

1. Check (no treatment) 7.0
2. 600 lbs. treble superphosphate 7.2
3. 300 1lbs. treble superphosphate plus 150 lbs,
nitrate of soda 7.0
L. 150 1bs. nitrate of soda 6.9
5. 600 1bs. treble superphosphate plus 150 1bs.
ammonium sulfate 6.8
6. 150 1bs, ammonium sulfate 7.0
Critical difference required for significance at .01 o7
at .05 o5
Analysis of Variance of Lint Index
Treatment Degrees Freedon Sum Squares Mean Squares
Total 35 9.0 «3
Borders 5 1.6 .3
Series 5 2. o5
Treatments 5 o7 o1

Error 20 L2 o2

62
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E ’shOW'that the applloatlon of %reble superphosphate at the

rate of 600 pounds per acre plus 150 pounds of ammonium sul=

foate caused the greatest reductlon in lin% 1ndexo Practlf_;l""

'eallyjldentlcal results wore obtalned from tho use of nia
- trate of éoda aloneé Nelther of these ‘reductions was’ of '
sufflclent magnltude -to, be 31gn1flcant when analyzed sta=‘
tlstlcallyo Treble su.poJ:"pl'iosphat\,9 applled 31ng1y9 in- |
oreased Lhe llnt 1ndex sllghtly when compared with the
check, while the other treatments did not affect the llnt
| index of the cotton studleda These results corresPond very
clooely with ‘those obtainéd‘inﬂthe lint percentage sfudyo
It may be coneluded therefore that the llnt 1ndex is not’

1nflueneed by addltlons of these inorganic fertlllzers°

Boll's:tz'e -
The producer is aware of the desirablllty of obtalnlng
'; 1arger bolls in order to reduce the cost of harvestlng and
‘to increase the amount of” seed cotton produced by each
gplant As prev1ously feported BartholomeW'and Jannsen in l
"1928 found that one of the best methods of 1ncrea31ng yleld
L 1s to increase the 51ze of the bolls w1thoub decrea51n the
'(number of bollso, . |

Blseu3310n~ In the present experlmont tho number of -

‘bolls per pound of seed cotton whlch is an accurate mea-
- sure of boll sizes was 31gn1floantly'affeeted by treble

superphosphate plus ammonlum‘sulfateo The next largest bolls’
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°were found in:the bldts reeeivihg’éOO‘pouﬁde of treble o
~vsuperphosphate alone, but’ the increase in 31ze “was not
“enough to be 31gn1f10ant statlstlcallyo Both of the nltroe _
:‘gen fertllizers reduced the 51ze of the bolls° One,may U
eonelude,.therefore, that theﬁnltrogen decreased boll_eize_
‘ahd the phosphete tended to inerease the size of the cotton

‘bolls., 'Thekresuits,are presentediin TableVVII,.page 32, -

_ Staple Eength
The average length of the cotton flbers is one of the

main factors-ln the determlnatlon of the price the farmerv

receives for hlS cotton~ In most m.ark:etsj premlums are pald -

,for the longer=stapled cottons because of e381er splnnlng
due to~reduetlon in breaks during the snlnnlng process., On
'the other hand llnt cotton on the Arizona. market which has
. a- staple length o; “less than 15/16 1nohes sells at a dis=
| count Any inerease in staple length therefore is very

’de31rable from the p01nt of view of the farmer as well &s-

dvthe m.anufacturer° The effeet of the varlous fertlllzer :

. treatments on the staple length and the statlstlcal analy51s

>}fare reported 1n Table VIIIQ pane 33 The steple lengths are-

’ glven in thlrtyuseconds of. an 1nch

ﬂlSCHSSlon“ nghly 51gn1ficant inereases in’staplé?;

,length resulted fromAthe use of treble superphosphate, ,
1s;ngly and.in eomblnatlen with ammonldm sulfate.. All other

treatments caused increases in length of»staﬁles although



TABLE VII
EFFECT OF CERTAIN INORGANIC FERTILIZERS ON

BOLL SIZE,

WITH THE ACCOMPANYING STATISTICAL ANALYSIS

Treatment

No. bolls per 1lb.
seed cotton

lo
2.
30

L.
50

6.

Check (no treatment)

600 1lbs. treble superphosphate

300 1bs, treble superphosphate plus 150 1bs,
nitrate of soda

150 1lbs. nitrate of soda

600 1bs. treble superphosphate plus 150 lbs,
ammonium sulfate

150 1bs. ammonium sulfate

Critical difference required for significance at .01

at .05

Analysis of Variance of Boll Size

O NI NI

o\ NI oy Wt

o+ [@ e} NON W

Mean Squares

Treatment Degrees Freedom Sum Squares
Total 35 1,223.4
Borders 5 288.5
Series 5 113.9
Treatments 5 28L4.,0
Error 20 537.0

34.9
2747
22,8
56.8
26.8

43



TABLE VIII
EFFECT OF CERTAIN INORGANIC FERTILIZERS ON LENGTH

OF STAPLE,

WITH THE ACCOMPANYING STATISTICAL ANALYSIS

In thirty-seconds

Treatment

of an inch

Check (no treatment)

600 1bs. treble superphosphate

300 1lbs. treble superphosphate plus 150 lbs.
nitrate of soda

« 150 1lbs. nitrate of soda

. 600 1bs, treble superphosphate plus 150 lbs.

ammonium sulfate

1
2
3
Ly
5
6. 150 1bs. ammonium sulfate

Critical difference required for significance at .0l
at .05

Analysis of Variance of Staple Length

Treatment Degrees Freedom Sum Sgquares Mean Sgquares
Total 35 LO.9 1.2
Borders 5 54l 1.1
Series 5 1.0 o2
Treatments 5 15.9 3.2
Error 20 18.6 .9

€€
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fnot enough to be 31gn1flcant even at the 5 per cent level
TThe 1noreases in 1ength over the oheek due to treble superal
1 phosphate plus nltrate of soda - and t0o nltrate ef soda alone 7
:’approached 31gn1fleanee at the 5 per cent level In v1ew of
the resulys therefore treble superphesphate was. respon31=‘
| ble for‘a 1arger increase in staple length than was elther -
“of the nitrogen'fertiiizerso4 The cotton from the unfer-
| tlllzed olots ylelded 1lint approx1mately one 1neh in length
'whlle the appllcatlon of treble superphosphate resulted in
a staole length of over 1 1/16 1noheso. On the basis of the
market quotatlons for the 1947 season the longer lint
‘would have sold for approximately 2 oents,more per.pound'

than the lint from the unfertilized ploteo

Strength of the Fiber

” Another very‘importantefactor in the determination of
the-quality Of'fiber is its strength index or breaking
’strength°  It ie measured'by obtaining theTWeigﬁt in pounds
Vrequ1red to break a small sample of cotton flbers divided
by-the_welght of the sample in,mllllgremso» In the textllev'
indﬁstryg strength index is very imporﬁanﬁiln thevmanufae=_
- bure of_cerﬁain<speeial'febrios such as the cord iﬁ‘tiresgf
beltingg_and s0 foﬁth; A sample of fibers fromveach plofl
wes tested fdr‘relafiveuﬁreaking strength on,the:Eressley'
 breaking machine, and subjected to a statistical analysis.

The results are shown in Table IX, page 350



TABLE IX

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

Treatment

Strength index

l.
2.
3.
k.
5.
6.

Check (no treatment)

600 lbs. treble superphosphate

300 1lbs., treble superphosphate plus 150 lbs.
nitrate of soda

150 1lbs. nitrate of soda

600 lbs. treble superphosphate plus 150 lbs.
ammonium sulfate

150 1lbs., ammonium sulfate

Critical difference required for significance at .0l

at .05

Analysis of Variance of Strength Index

7.86
775

7.97
7.58

777
7.59

<50
.37

Treatment Degrees Freedom Sum Sgquares Mean Squares
Total 35 3.26 .93
Borders 5 22 0L
Series 5 .36 .07
Treatments 5 .69 JAL
Error 20 1.99 .10

Ge



Dlscu531on° The table énd-analysiS‘ef variance show

fthat both of the nltrogen fertlllzers9 when applled alenes
‘caused an appre01able reduotlon in the stren@th of the
‘_flberj but there'was not enough dlfference to be 31gn1f1%
-éaﬁf even'ét the:;05 level. The appllcatlen of treble |
sunerphosphate plus nitrate of soda 1ncreased the strength'
index by .11 pelnts° This was the only treatment wh;ch re-=
sulﬁedﬁin fibers'etronger than the check, Treble supefphos=
phate alone and in combination with ammonium sulfate,re%; ~
duced the breaking point of .the fibers slightly. Neither
the treble superphesphate'nor either of the nitrogen fer-

. tilizers resulted in any clear=cut tendency to 1nfluence m
“strength 1ndex°“ These results agree with those obtalned by
, other investigaters,‘whlch;shew that solill fertility has veryr_

' little effect on the strength of cotton fibers.

Unlformlty of Staple Length

The uniformlty of length of ‘fibers is a property Whlch 
probably is gust as 1mportant as length of stapleo The |
_1deal would be attained 1f all of the flbers were relat1ve= i
ly strong and unlfermly longo As prev1ously stated the
unlformlty of staple length refers to the percentage by
welght of the three modal groupsq In order to_flnd out the
effect of ce?tainrinorganic ferﬁiliiers!en this fiber prop-
.ertys”the‘samples:frem each pi@t'were‘sortedfaceording_te

1ength on the Preseley sortingrmachiﬁe'and were analyzed
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| etatietieally;“fThe reeulﬁe are reported in Table X,
“Tpage 38, - ” L

Discu331on° As can be readlly observed from the datas_-“

"four ef the treatments 1nereased the . unlformlty, whlle the,,:'
other treatment resulted in a deerease; Treble superthSw'*“
phate’ at the rate of 600 pounds per acre caused an in-

ecrease of 3.7 per cent by welﬁht of the three modal groups

-'150 pounds of ammonlum sulfate gave 1. 8 per cent more uni- I

‘form staple length3° treble superphosphate plus nltrate
of soda resulted in 1, .3 per cent more lint in the three
modal-groups, and nitrate of‘soda alone‘lncreasedAthe wni-
,‘formitj‘by 0.9 per cenﬁ,‘lﬁene‘ef'fhe increases, however;

was of a sufficient magnitude to be statistically signifi-
>eant BeeaﬁSe tieble sﬁpefpheephaferin combination with

ammenlum sulfaue depressed staple unlformlty, no. deflnlter
eonclu31ons as. to beneflclal or unde31rable results can be_'
stated In other Words, the fertlllzers used 1n-thls P
:perlment had very lltule effeco on un1form1ty ef staple

'flenvth

Percenta ge Weste
In the textile 1ndustry9 all llnt ene=half 1nch or
}shorter in length 1s con51dered as waste and can not bhe
‘used in the manufactufe of most mauerlals° Therefores an
- analy31s‘efkthe effect~ef;fert1l;zere on pereentage waste

is of coneiderable importance. The'fibere oneehelf inch



TABLE X

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

Per cent in three

Treatment . modal groups
1. Check (no treatment) 71.0
2. 600 lbs. treble superphosphate 7.7
3. 300 1bs. treble superphosphate plus 150 1lbs.
nitrate of soda 72.3
4. 150 1lbs., nitrate of soda 71.9
5. 600 1lbs. treble superphosphate plus 150 1lbs.
ammonium sulfate 68.8
6. 150 lbs. ammonium sulfate 72.8
Critical difference required for significance at .0l 6.2
at .05 L7
Analysis of Variance of Uniformity of Staple Length
Treatment Degrees Freedom Sum 3quares Mean Squares
Total 35 621.7 17.8
Borders 5 127.9 25.6
Series 5 59.3 11.9
Treatments 5 114.5 22.9
Error 20 320.0 16.0

8¢
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-j.jér léss in length' serted by the Pressley sortlng machlne9
were Welghed and the percentage by Welﬂht flﬁures obtalned
‘fqr each-treabmenb Table XI9 page 40, shows the resultso

1 @iééuééiéﬁ°' The appllcatlon of treble suberpnosphate _

Lvalone 31gn1flcantly lowered the percentage waste flgures

as . compared w1th the eheeka The use of treble superphos~
:fphate w1th nltrate of soda actually 1ncreaseo the waste
A;flbers by O 3 per eent while it resulted in 0.2 per cent
- . more waste when applled With'ammonium sulfateg'.The.déé
creasé in percéntagelﬁasﬁé due to treblé:superphésphate,
rthefefore, appeafs to 5éiinconelusive becausé_it did not
;aause é similar result when appiied:in combinatiOh with the

' nltrogen fertlllzerso Nitrate of soda alone reduced the

‘i;waste by 0, b per cent which was not enough to be 31gn1f1=

vcant while ammonium sulfate anplled alone had no effect
4ﬂbre experlmentatlon must be carried out before a deflnite
statemept»can ‘be made asvto the”ef;ect on’waste pergentages

" to be eXpecﬁed from.the use of theée fertiliZeréa ’

' Bconamlc Returns from_Use of Fertlllzers f‘A
In.a dlsou381on of any 301l=1mprov1ng practlcé,.such
7as.bhe use of fertlllzers, there is but one sound bas1s up=
1on Which the value ef the nraetlces can be measured ~and
- ;that 1s‘profith; ThlS,lS well dempnstrated by the fact thaﬁ}
"only.ﬁhose pracﬁiéesfwhiéh have proved profitgbié to the

farmer have persisted and now have widespread application.



TABLE XTI

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

Treatment Percentage waste
1. Check (no treatment) 11.6
2. 600 1bs. treble superphosphate 9.6
3. 300 1bs. treble superphosphate plus 150 1bs.
nitrate of soda 11.9
L. 150 lbs. nitrate of soda 11.2
5. 600 1bs. treble superphosphate plus 150 lbs.
ammonium sulfate 11.8
6. 150 lbs, ammonium sulfate 11.6
Critical difference required for significance at .01 1.6
at .05 1.2

Analysis of Variance of Percentage '/aste

Treatment Degrees Freedom Sum Squares Mean Squares
Total 35 76.0 2.2
Borders 5 17.9 3.6
Series 5 13.7 2.7
Treatments 5 22.5 L5
Error 20 21.9 l.1

on
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In‘ofder'to determine mOneyiretﬁrns from the usejof the fer-
tilizers tested_inAthisAeXperimeﬁt9 the'cbst of the fer-
R tilizers‘applied, the vaer”efkthe’increased lint;'the,net
returns.ﬁerfaere, and the effeet.of‘cropping history on the
net proflt were calculated The'eost~of ﬁhe fertiliier
materlals appears in Table AII page 42
The calculation of the net returns per- acre from the'

’-Ause-of the fertlllzers ;nvolved the determlnatlon'of “the

value of the inoreasekinflint;lﬁhe,inerease in miscellane-
ous eosﬁsg and the total ineréase in cost. The iﬁerease in.
pounds of llnt per acre was calculated from the yleld of
seed cotton and the comnuted llnt percentage from: each
treatment The value of the llnt was derlved from.the aver-
age market quotatlons for eotton of the4M1dd11ng grade and
an avera@e staple length of 1 1/16 1nches°A Thls average
price was~found to be 31 17 eenbs per oeund duriﬁg-the'l9n7
season;} The inerease 1n mlscellaneeus costs refers to the
cost of- plcklng, haullng, glnnlngg storlngg,ballng, and so
iforth of the increase in seed cotton resultlng/from the use

of tﬁeifertilizers and in exeess'of~the value ef'the in-

~_gcreased yleld of seed The total 1ncrease in cost is the

Jcost of the fertlllzers plus the 1ncrease in m1seellaneous
~ costs. " The net returns from the-use of thegferﬁllizers

dre reported in Table KIII, page h3°

Dlscu381on°. On the ba51s of the net returns per acre



TABLE XII
COST OF FERTILIZERS APPLIED

Treatment Cost of Dellvery Cost of Total
no. fertilizer* cost*® application+ cost
1 $mmm-- $ommm- $omm-- §ommmm
2 21.30 .60 3.50 25.40
3 14.93 Lb 5.50 20,88
3 .28 A5 2.00 6.43
> 25.37 75 5.50 31.62
6 L.07 .15 2.00 6.22

A

*Based on market price per ton as of January 31, 1947.

**Based on a flat rate of $2.00 per tom.

+Based on the cost of sub-soiling at the rate of $3.50 per acre and
drilling the fertilizer at $2.00 per acre.



TABLE X111

NET RETURNS PER ACRE FROM USE COF FERTILIZERS

Treatment Increased lint Cost of Increased Total inc. Net return
No. Pounds Value fertilizers misc. costs in cost per acre
1 e ST $---- $---- $o--- $ -
2 18.7 5.83 25.40 71 26.11 ~20,28
3 Ll 2 13.78 20,88 1.69 22.57 - 8,79
L - 1.4 - bk 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 6.8L - 1.73

€
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iﬁ is apparent that the nitrogeﬁ ferﬁilizers produced more
peunds of lint per dollar invested in fertilizers than did
the phosphate, althougﬁ'all of the treatments actually fe—
. sulted in a money loss on the basis of the first-year

'returns; It must be realized, however, that'the entire

fe]eest of" the fertlllzers Was charged up to the flrst year

returns and 1t is a wellwknown fact that in our Arlzona
i<sei1stthere may be a 3631dual‘effect-earr1ed over for a num-
pber ef yearebafter phosphaﬁes have been applied‘ |

In a recent work by Volkl thls re81dua1 effect of
»phospherus was demonstrated very conclusurely° He grew
‘eetton continuously on the same-plots for fourueen yeers
‘and added 30, '60 90, and 120 pounds of ph@sphorlc acid to
Avarlous plots the first seven of the feurteen yealso A
the end of seven years the‘appllcatlen of phosphate was dié« .
COntinuedo .”he first or secend'yeaflafter disceﬁtinuing, |
~all of - the plots which had reeelved the ph@gphorus dropped
in yleld by approx1mately 200 pounds of seed cotton per
aefed In the fourth'year after dlseontlnuing the phosphatev
:appllcatlons these plots which had recelved only 210 pounds
‘.ef phesphorlc a01d in seven years preduced ylelds lower than

. those obtalnedwfrombthe check plots atvtherbeglnnlng of the

l Velk .. Résponse To Re31dual Phosphorus oF Cotton
: L 1n Contlnuous Gultureo", Am, Sec° Agron° Jdo3 37:330-
BAO (1945) _ . '
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| test The 6D=pound plots maintained ylelds above the check
>Vfor seven years after the treatments were stopped whlle the
90= and 120=pound plots outylelded the eheck plots for a
number of»years'after_the_seven=year perlodg Twentyfflve
per cent of. the pheephorus?'was 1ost'by eresioﬁr which was
’ two and oneahalf tlmes as mueh as was’ ass1m11ated by the
plants° | » | |
'As-theTWOrk of Volk waS'eafried‘outvin Alabama on

e301ls with an average pH of 5 5, one can expect ‘& much
'greater residual effect on. our alkaline soils 1n cemparisonv
Wlth“hls xfesultso It 1‘s-1naecur_aue9 therefore,rto-apply
the cost ef the-fertilizer'abplicatiens to the Ffirst year’s
‘profit and loss-statement Cotton Wlll be grown on these
same plots in 1948 and perhaps subsequent years, Wlth nok
further phosphate appllcatlons in an effort to determlne
’the'residual effect, if any. -

The effect of crdpping histofy on the net returns from
" the use of the fertlllzers is submltted in Table XIV -
page 46 The 1ncrease in llnt in eaeh case was calculated
from the average ylelds of each treatment in the three halff
borders prevmously cropped to cotton and in the three half

: “borders prev1eusly cropped to alfalfao A comparlsen of the

' .results shows that there Was a mueh greater return per

. dellar 1nvested ‘when the fertlllzers were added to the

"

'”worn=out“ land than was reallzed from‘the soll reoently

cr0pped o alfalfae'vTable XIV_also_shows that.the adq1tlen:'



TABLE XIV

EFFECT OF CROPPING HISTORY ON NET RETURNS PER ACRE

FROM USE OF FERTILIZERS

Treatment Increased lint Cost of Increased Total inc, Net return
no. Pounds  Value fertilizers misc. costs in cost per acre
i After Cotton
 — CRNUR S e S T §onmmn
2 16.2 5.05 25.40 62 26.02 -20.97
3 78.9 2L 59 20.88 3.11 23.99 .60
L LO.7 12.69 6.43 1.59 8.02 L .67
5 71.0 22.13 31.62 2.71 34.33 -12.20
6 51.0 15.90 6.22 1.96 8.18 7.72
After Alfealfa
1 000 emeem emmmm mmemee T S Eeae emmee mdeeo
2 2.1 6.89 25.40 .84 26.24 ~19.35
3 7.0 2.18 20.88 26 21.14 -18,96
ll' -LPLl'oLlr "1308[4— 60L|'3 ———— 60Ll'3 -20.27
5 50.1 15.62 31.62 1.96 33.58 -17.96
6 -18.9 =~ 5.89 6.22 0 emmm-- 6.22 -12.11

9%
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offﬁhe'ﬁifrdgem'fertilﬁzeré alone to cotton after alfalfa
caﬁsed qﬁite'a feduction'in yield‘of lint per acre, with the
greétér_reductionvobcurfing?afteritheﬂnitrate of sodapi Tﬁis.
_ $uggest$ a toXiQ’effect of thé'sodium form-of nitrogen‘andv |
fpefhépsvunbaléncéd nitrogen nutritibn, sinéé all pl@tsbre=_
'éeiving‘nitr®gen aldhe were more vegetative., From these
_resﬁits one may coﬁcludé that(the usebof'fertilizers immedi-
ately following alfalfa on heavy soils should be iimited to

phosphaﬁes;‘



CHAPTER V
" SUMMARY AND CONGLUSIONS
'Vérious inOrgahic fertiiizersﬁwere'appliea:fovUpiand

éotton grown on Laveen clay loam soil at the Mesa Experlment
Farm in the Salt Rlver Valley near Néoa Arlzona to. study
’thelr effect on yleld and flber propertles0 The experlment
gwas set up in a 6 X 6 Latln square de51gn Wltb ftreble super-
Vphosphate, nltrate of soda and ammonlum.sulfate ‘being used
r1nd1v1dually and in dlfferent com.blnatlons° Half of the
"plots used had grown cotton contlnuously for several years,

whlle'the others had’ grown alfalfa, TFirst picking and

toﬁal'yieldésvliﬁt pereentage lint'ihdex boll Size, sta- -

' ple length, strength 1ndex and percentage waste were de=

,termlned for each treatment All of the data were analyzed
statlstlcally by the Analy31s of Varlance method The
/eeonomlc returns per aere were caiculated for each‘féré:
ﬁilizer_treatmenta and;ﬁhej?ééults'ﬁééd.as a_criﬁerion for
A ',deterﬁihing the'advisabilitylof-applyihg-various‘types of
fertilizers‘under the éXigtinéiébnditioﬁs; The éffeqt of
eropﬁing history on,yield and;net‘retuqns aléo’ﬁas-ééicua
‘latedo;: T o |

» Except for the appllcatlon of 159 pounds oF nltrate'

"of soda all of the treatments resulted 1n 1nereased
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yields. The fertlllzer materlals were. found to act- mneh :
more efflclently on soil whlch had been planted to eetton N
for a number of years than when applied to land whlch nad
ﬂrbeen prev1ously cropped to alfalfa° Cropplng hlstory had
a much greater effect on yield than dld any of the varlous
»1norganlc fertlllzerso, .  ‘ ‘f~' | ‘ -
Every treatment tended to hasten the maturlty of the _
- cotton crop9 as ev1denced by a greater percentage of the |
seed cotton being harvested at the first plcklnga Treble :
superphosPhate had a greater effect on ”earllness“ than dld'
either of the nltrOgen fertlllzers° ; ) |
There wa.s very little effect on 11nt percentage result=

ing from the use of the fertlllzerso

- Lint 1ndex was nob meterlally influenced by the addi- -

~_tlon of these 1norganlc fertlllzerso

Slze of the bolls was not 51gn1flcantly affected by
the various fertlllzer treatmentso ' o
4 The cotton flbers were lengthened a 31xteenth of an
_ ineh by the;appl;catlon of treble superphosphate. Smaller f
" increases in staple lengthnresnlted from the nitrogennferm“
'tlllzers, altheugh the 1ncreases were not great enough to
prove conclu31vely that the nltrogen was prlmarlly respon51=
‘ble for the 1ncreaseo “The results of thls study show that
_a proper phosphate balance is necessary for the maximnm o

_elongatlon of cotton flberso‘"

230

;;\

154
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The strength of the eotton flbers was not affected
.31gn1flcantly by the fertlllzers used in thls exoerlment

No clear=out tendency was . shown on the part OL any of
these 1norgan1c fertlllzers to 1nfluence the unlformlty of'
the staple length | ‘

' Thelfertlllaers used Ain this experlment falled to in=
=yfluenoe, oonclus1vely, the per oent of" Waste fibers.

From the standp01nt of the flrst year returns, none of
the treatments resulted 1n a net PrOflb when the returns
from all of the plots Were con31dered.‘ When the oropplng
hlstory was con81dered the fertlllzer appllcatlons Te=
turned & net proflt in three of the five treatments on 3011 -
whlch had been planted to ootton for several years. _Net’
losses occurred from every treatment on the soil prev1ously
| lcropped to alfalfao“’ o 7 . |

B Nltrogen fertlllzers alone should not: be applied to a
heavy 5011 whlch has been cropped to alfalfa for a number of
yearsd On ”worn=out" SOll of the type used in this study, a -
fertllléer program 1nvolving the appllcatlon of a small
amount of phosphate (40 to 50 pounds of phosphoric acld)
‘along Wlth a heav1er appllcatlon of nitrogen (50 to 60 ,
7pounds) may~be followed eeonomlcallyof More experlmentation
must be oarrled out ~however, before W1dely appllcable rec-
ommendatlons can be madeo The 1mportanoe of rotatlng cotton 7
| w1th alfalfa on heavy 301ls 1n Arlzona must not be overa‘

Looked .
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