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INTRODUCTION

Sbmebof the wéeds groWing naturally with cotton, such as water'grass
and morning glory, are very troublesome in many respects and in particular
with regard to>mechénica1 harveqtg The dried leaf residues of water grass
are mixed with cotton lint durlng this process and these 1mpur1tles are
very difficulb to remove with standard lint cleanlng equlpmeﬁ$ durlng
ginning, GraSSy.cotton is discounted about $7.50 per bale (using 1952
parity figures). This would amount to $l®eh5 per acre in 1952 Whenrthe
average yield of short staple cotton was 1,395 bales in Arizona (5)1
© - Anrmal mornlng glory hlnders plcklng whether it is mechanWGal or by handm ‘
Thls weed twines around the eotton plant9 tying the rows together0

The cotton plant is very sensltlve to most chemicals used far weed
contr@lo CMU, a new soil sterilant cqmpound chemically known as 3=param‘
chlorephenyl 1, 1mdiméthylurea, has been found to offer promiée fér thé )
selective comtrol of weeds in this Cropo | ‘

The objectives in this eXpériment were to determine the most effective.
rate of CMU for eont?olling water grass in cotton and to study the effect

~of CMU on fruiting and fiber properties of‘cottcn@
REVIE OF LITERATURE

TEverson and Arle (5) at Mesa; Arizona revealed that CMU gives good
c@mmercial’eontrol'of aﬁnual summer grasses an& annualrmbrning glorys .
'Différenﬁ rates of application havé been tried9 and excellent resulbs R

were obtained with one<half, one, two and four pounds per acre;, but the

" 1o Numbers in parentheses refer o liverature clted’



halfﬁpound rate gave only fair-@onﬁrqlféf weeds§~ A1l spplications were
maée o the soil just before the last cotion cultivation at lay-by timee’;
Rea (115 daripg the f@ll@wing year (1952} found that onegjénd one and
one=half pound rates of CMU pef acre ccnﬁrolled_a'mixture of sﬁallowa
germinating weeds and grass seedllngs in cotton grown on clay ‘goils
w1thcut damaglng cotton, . ' |

Very 11t+1u has been publﬁshe& about the effect of CMU on yield
. of cottons From Stamper9 Smilie, and Faddon?s Work (12} in Eoulslanay
the average Weed @ontrol and yleld of eotton using various appllcatlon
technlque with post emergence sprays were as followso

The average conbrol for grasses at a rate of one pound per acre

. Was‘83 per cent and for broad-leafed weeds was 58 per cent with CMU

applied on June 5. This was iq comparison to 3‘97 per cent kill of
brdadaleafe§ §laﬁts ﬁhgn applied on JuneVQGQ with nozzlesvon.the15§rayer“
set a§ross théidrillaliWhen the,nozzies;were set parallel to the drill, |
th&y‘reported a 76 pefiéent kill'fOr grééses.whén the chemical Was'applieé, -
on June 5, and 100 peﬁ cent kill ﬁhen.it was apﬁliedvon June 26, The
correspondlng eontro} for broadmleafed plants was 7h per cent and 67 per
cent W1th ﬂhe chem1cal applled on June 5 and June 26, respectlvelyg The
~y1eld of.se@d,cotton was 2193 poupds per acre “when the nozzle wasvsat.
~across the drill in ccﬁparisoﬁ to 2510 pounds pér aere‘when the nézzl@ was
set; parallel to the drill, B | |

‘From this information it is possible to conclude that the date of
appllcatlon of CMU and the klnd of novzle settlng used W1th regard Lo
" the drlll roW axre 1mportant factors in addltlon ©0 rate of app11catlon
in determlnlng the total yler of seed cotton and the percentage control.

of the anat@mlcally dlfferenﬁ weed plantsm
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A Réa;, .Wol'bers , and Roberts (9) in 1950&71951 treated thick stands of
gé‘bablishe‘d Johnson grass along fénce linés and rdadsides Wiﬂfl ra'{;es o‘fr
12 pounds pef acre or. more.. Establlshed Johnson grass was . k:z.lled. and
no regrowth or rez.nfes*uatlon occurfed dlelng 19519 . -
. Hamilton and Bmchhslz (7) found that ome herbieidal application
_@an replace all postmnlantlng cul'blvatlon in establlshmg food pa'tches
for wxldllfeo Only *bhe initial infestation of annual weeds was controlled.
Corn, the most .promising crop tested, tolerated CMU applied besoreg a‘§_9
‘and 'after emergence. | o
Bucha and Todd (2) applled thn.s new hsrblclde to many anmzal and
pérennlal grassesg e~gs Johnson grass, Berxmda grasss quack grass, ‘
- orchard grass, pralme bromeg eteo and found it very ei’fectlve in kill:.ng
these grasses. | |
S:Lmllar resu.lts Wri;h breadwleafed plants have been obtamed 1n a
number' of experiments, Carlsen ( 3) found that common beet 5 c':abbage,,v
broccoli, turnip, mshmelong cucmbﬁr s 1e"&tuce s tomato and parsnip were
dea.d 27 days fellow:a.ng CMU treatmam, and carrot; corn and lima beans were
dead in 53 days. The ;“a‘t_esused were one, two, and three pounds per acre
in 720 gallons of water as a carriéﬁ in bé’bh preaeinergenée and posts=
emergence applieé,t_iong and the work ‘was déne in iﬁhé gweénhouse under high
'b@mpera‘ture corxditivoﬁs; Soybeans have been found by Hamilton and Buchholz "
(7) to tolerate only prememergene@ appllcamons@ ' -
o Preliminary obsefvatlon 1n f:t.eld experlments by Bucha and Todd (2}
»suggest»s'bmngly that GMU.' is absorbed readily through the root system
and is transloéated upWard o the leaves@ Thls was demonstrated by th@

-expemment run by Ha.un and Peterson (8)



Tomato plants thirty=five days old growing in a mutrient
solution containing 0,25 pePomes Of C44 ring=labled CMU were
used, An apprecisble amount of C Ll yere pressent throughout
the aerial portions after an exposure for. two hours te the
CMU treatment. The concentration of ¢t 14 35 the roots of the

- tomato increased very gradually throughout the period of treate
ment whereas the concentration in the aerigl parts of the
- tomato increased quite rapidly during vhe experiment.

‘The same results were obtained when older tomato plants were used.

Another experimeni.by»ﬂaun and Peberson (8) using Radiocautographs
indicates that there was vefy little movement of Glh dcwnward in treated
leaves., This suggests that translocation of CMU in»plants is mainly in
the xylem; |

The same results were obtained by using corn and Johnson grass

, seedlings@ The translocatlon upward was very rapldg but no dovmward

4~transloca$10n was observed, That CMU may be absorbed by leaves, howevers

was shown by-the work of Bucha and Todd (2)¢ They observed that symptons,

appeafed on sprayed tomato 1eaves w1th1n three days and that the plants

‘were dead in from 7 to 1k dayso

King (6) in 5011 treatment studies with GMU showvd that it is also
very effectlve in controlling the germ1natLon or seedling development
of giant fdxta;l’at rates as low as 295 pounds per acres

Btamper, Smilie; and Haddon (12) in studying the residﬁal action>
of CMU in Louisiana found %hat CMU was effective in most tests at rates
of oné peuhd tpvone;and_onEmhalf pound per acre (broadcast) and was
toxic to cotton at two pouhds per acre in most. Lests. As é prenemergencé

treaiment, residuél'actibn at the rates mentioned was longer than any

" other chemical tested.

Everson and Arle (5) found that in a treatment of four pounds per

acre during early June a sufficient breakdown injthe three months that
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followed péfmitted graSé %o develop again,and therefore théy’concludédiu-
from this that there is no serious residualiprotdsniat low ratess

'In Florida Bourne and Huntermark (1) found that cMU reduced the_r
amount of floweringAigrthe sugar cane variety CloneﬁbIQQQ agplied ab
rates of 8 and 16 pounds per acre. Furthermore, the cane was stunted
and resulted in reduced cane and sugér_yields@ ,

Haun and‘Peterson‘(S) reported théﬁ the initial effect of this
chemical onvplaﬁtsg gene:z‘{ally"9 is leaftip diebaékg beginning on the
"older 1eaves@ :This is followed by progressive chlorosis and retardation"
of growth, ending in the death of the plamt, while Carlson’s tests (3)
show a yellow transparentileaf tissue followed by neerosis‘and shriﬁel%A

ing of the entire plant,



MTERIAES AD METHODS

Fi@ld Treétment° In this experlm?nt9 the variety Acala &&.was used

because it is well adapted to Arlzona condmtlons and is the recommeﬂdedh
varlety for most of the cotton producing areas of the state° The ex~ |
périmeﬁﬁ was conducted on 1aveen clay loam soil at the Meéa,ﬁx@eriment.
' Farm in Salt River Vallev near Mesag ﬂrlzonao The tesb Wés planted
VMarch 259 1953 in a randomlzed block. d651gn.w1th four replications,
Eaeh replication eon51sted of six plots of approx1mately»1l feet by
2305 feet, Four rows of cotbon were planted in each plot the 1nner
'three of whlch were harvested for yleld and’ cuallty tests® o o
' Tveatments applled were as £0110w3° |
| 1@’ Gheck= weeds allowed to grow »

2 leed free gheék; weeds controlled by hoeing |

- 30 HalfmpoﬁﬁdeMU per . acre .VZ '

' ‘h;‘ One=pound CMJ per acre.

5,  Twompéunds CMU per abré
6. - Pour=pounds CMU per acre
The Watef grass weed growing ﬂaturally;with'the eot%én_plahts ﬁas

: spfayéd prior to thefiast’botton cultivétion at Efla;;;r-d:r:y‘”‘ time. CMU was
‘applied‘directly ﬁo soilkin_a spray solution usiﬁg}ho géllons of water
per acre as the earriero Thé‘equipment useé was similaﬁ to that‘used'in
.bottom‘defoliétion of eotténof Three 80° fan type noizles spaced 13 1/3
_iﬁchés apgrtwbetween adjaceﬁt.hé inchicotton roﬁs weré usad in this

experimental application.
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As svated earl:ier;, the objectives in this experiment were to determine
the most effective rate of CMU for con’brolling water grass in cotton and |
- to étudy the effect of CMU on fz;uiting and.fiber properties of' cobbon, In |
an effort to pin dow'ﬁ fib‘éz‘ effects, ii‘rvanys, flowers on each plot were
- tagged as foliowsz | | | 7
June 30 = 30 days before lay-=by time, ‘Fiber in the middie of secondery
o thickiening"périod at lay-by time,

July 10 = 20 days before ]aymﬁy time, Fibef folly elongated and seéondary '
V thickening sﬁarted. at lay-by fimezg |
July 20 = 10 days before lay-by time., Fiber in the middle of ’elongatian

"  at lay-by time, | | '

July 27 = Fiber vdevelopment just starting on day CMU -applieds
| A.:lOmboll- sample from each of the tagged series was pick;ed at vrandom'_ .
from each plet, aﬁd analyzed in “the laboratory for boll w{eigh;«':g‘ ‘pereeﬂntage_
of lint, fiber length, f:iber strength and‘fiber firl_énesso Procedure for
these determinations was as followss | .. |
1. Boll Weight: Grams of seed cobbon per boll measured by weighing

each tenmbdll sample and dividing by ten.

20 Eint Percentages Weight of lint from each ten-boll éample divided

i:v'y Weiéh‘t of séed cobbon,

3. Fiber Length: Determined by Hertel“'?s;Fibrqgraph, a photoelectric
instrument for scanuing a fiber seméle and tracing a '1eng'bh.mancir=
frequency distribution curve from which fiber length in inches is

readily obtained.

‘Lo Fiber Strength: Reporited as the Pressley Index and determined by

_ mesns of the Pressley Fiber Strength Tester,



5. Fiber Finenesse Reported as micrograms per inch of fiber and

determined by means of the-micronaireg j

. During its growth, all cotton was treated alike ex@é?t*as otherwise
msntibnéda No unﬁsual'WEéthef conditions:prevailed during the growing
season, and'the first killing ffost,éccurred'on November 19, 1953,

The yield figqrgs‘obtaiﬁed from each replication werercpmputed 05 7~‘

the'bésisvofﬂpaﬁhdé of seed cotton per plot. | - |

" Data in each case were anaiyzed statistically by'uée of the Analysis-

of Varianc@élB)o



| EXPERTMENTAT: RESULTS AND DISCUSSION

Effect of CMU on Fruiting of Cotton

.Boli‘weight@ . Since boll size is an important factor from.standpoint

of ease in pmckzﬁgg any deerease in boll 3129 will cauvse. dlfflculﬂy in
olcklngo Alsog small bolls cause a reduction in yleld ﬂf the number cf
bolls remains constante |

| The seed cotton obtalnea from the four picklngs was bulked and the
'W81ght per boll and the yleld analyzed. statlstlcally for the effect of
the various rates of CMU treatment. The results are glven in Tables 1
and 2 respectlvelye ‘

There Wwas no 51gn1f1cant dlfference lD we1ght per boll except Wlth
the fourzpound rate of appllcatlon of OWU on cotton fiber collected.from
bolls ‘tagged on July 27, Slﬁnlflcance was obtalned at -the O o05 level of

,probablllty only@ It seems!that the high rate of appli¢ation_reduced-the
boll weight when it is applied at the time the fiber de%élopment is just
starting, ThisAfeduction‘inpweight may have been due %o a decrease in

'seed wéight;’a decrease in lint weight oﬁ~é,deérease in-bé£h¢- Sincevfhe

'wéight‘éf éotﬁqn'seedé coﬁstiﬁﬁtés abouthtﬁo;thirdﬁ of the total wéight
‘of the seed cotton, a reduction in seed size-is the most likely’explanaw'
tion for the decreased boll WEightov |

Yield'wasialso'sigﬁificéntly rediced aﬁ»fhe foufmpcund*ratea Furﬁherm .
more, Table 2 shows that the reduction in»yield wasvdirécﬁiy prbpor%ionalf
tq.ﬁhe'rétes of CMJ appliedg>s£arting with,the dnewpound‘fate where'the
reaﬂctidn in‘yieié was at a’minimgm to the:fOQrépoﬁnd raté where.ﬁhe 

reduction was at its maximume



Figure 1. Water grass growing with cotton on

untreated soil.
Arizona.

Mesa Experiment station. Mesa,
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Figure 2. Successful water grass control as
a result of CMQ application (cne and one-half
pounds per acre applied at lay-by time). Mesa
Experiment Station, Mesa, Arizona.
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Figure 3» CMU symptoms on cotton
leaves# (Four pounds per acre
applied at lay-by time.) Mesa
Experiment Station, Mesa, Arizona#



Table 1, The Effect of CMU Treatments on Boll Weight

- WEIGHT PER BOLL

 TREATMENT
- IN. GRAMS-
1. Cheek (no treatment) , ' 5,80
2. Weed free check’ 5.65
3o 0,5 pound of CMJ per acre S . - 5,62
. he 1.0 pound of CMJ per acre ' . ‘ 5,50
5. 2.0 pounds of CMU per acre - ' Seli7

6o L0 pounds of CMU per acre , ’ © LeT72

Analysis of Variance

Bource of Variance Degrees Freedom  Bum of Squares Mean Square - ®pH Value

© Tobal | 23 6,63625 S o
. Treatment. - -5 2,88375 , - 0.57675 ~  3,12178%
Replications 3 0,98125 o
Error. 15 2.77125 0.,18475

#3ignificant at the 0,05 level of probability

€1



Table 2o The Efféct of CMU Treatments on Yield

TREATMENT 2 YIELD, POUNDS/PLAT RANK
1. Check (no treatment) 8,00 2
2o Weed free check .~ = , 8,09 1
36 065 pound .of CMU per acre ' . L T.29 3
ho 1.0 pound of CMU per acre . 6,89 ks
5 2.0 pounds of CMU per acre 6.48 5
6. L.0 pounds of CMU per acre ' S 5.82 6

" Analysis of Variance

Source of Variation Eyegreesr Freedom Sum of Squares Yean Square  YFW Value

. Total : 230 7 3L.h26l0 N S
Treatment : 5 C o 1,55651 0311302 6037
Replications 3 : 0,10365 '

- Error 15 » 29,7662l 1.98Ll1.6

#ignificant ab the 0,05 level of probability

13



Lint Percentage: ILint percentage is another very important aspect of

cotton production. Amy reduction in the amount of lint ginned from a
given émount of seed cotton will result in reduction of the monéy
reiurng The decrease in lint may be the result‘of a number of things, -
.such as a.deerease in the average_lengﬁh of fiber, g decreaséd density
of fibers on the seed, an,inérease iﬁ size of.éeed59 or é combination
of amy of these factors. .Ah.analysis of the data does not show any
significant differences in lint percentage due to treatmento |

The results show some reductlon in 1lint percentage at the four-
pound rate of CMU appllcatlon on the cotton produced from Ilowers
tagged July 27, but this reduction was not enough to ‘e 31gnlflcanto
- More precise methods might have resulﬁed in significance and this

phase might well bear ‘further investigation,

Effect of CMU on Fiber Properbies
f-Fiber Length3 The Gides§ and most midely,known prépérty for evaiuatingi
cottonffiber is fiber9 or “staple® length,. Untll recentlyg splnners
whc wanted yarns of a glven strength speclfled the length of staple ‘
that should be used ‘o produce the desired strengtho In arder to find
~the effect of the different rates of CMU appllcatlon on flber length,
the flber 1engohs in 1nches obtalned from the Flbrogrsph were analyzed
statlstlcallyo The results are reported 1n Table 30

A significant decrease ;n flber length at the 0,05 level of sig=
nificsnce resulted only from the four=pound rate of bMU éppli@ation
when treatments were made onifhe day of flgwering® |

. Fiber iength‘is detérmined by environmental.faetors as well as Ly

inheritance; SBince envif@nm@nt can'@nly'affeét the 1ength.offcotton'fiber :
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&uring the course of its éléngation9 treatments made at 1éter stages ' |
of fiber developwment would not be expected to afféct this propefty@
' Consequently, it is -n‘c;'ﬁ éurprising that lint length was not affected
on edttoﬁ‘éﬁodueea from flowers tagged the first two dates, However,,
~ the fibers from flowers>taggenguly 20, were in the ﬁiddle‘of the
V.eldngation~period at the biﬁe of tréatm@ht‘and the fact thatrthey'werg
not affected indicates a delayed reaction to the chémical suggestive of
. an indirect rather than a direct effect of treatmént on fiber elongaﬁionc
A nﬁmber éf‘environmental éﬁd physioiogibal factors are knowm to affect
this property, one of the;more important being carbohydrate level. Since
treatment ab the'fourmpouhd rate caused Sévere defoliation, this may have
. been the airect cavu.seor- |
Fiber Strength: Fiber stfength is now known to be one of the most
important ?reperties for pfedicting the value of a cotton in the menue
‘facture of btextiles, Durable yarns call‘for strong fibers, which have
~ the addéd merit of beiﬁg<ﬁpre eaéily proceésed thaﬁ'weék fibers, The
samples of filbers ffom-eaeh plot tested for relatiﬁe bresking strength
on the Freésley bresking machine and~Which was subjected to a siatistical
' analysisAdé not show any significant difference in the Strength of fiber.
The results do indicate a small inéréase in strength of fiber
’ gathefed frem bolls of the third and fourth tagginggnalthough this was
not of sufficient magﬁitud@ for signifiéance at the level of precisién
,; attained in these tests, it'would not be suﬁprising to find an inéréase
in strength because this pﬁoperty freqﬁéntly is correlated with fineness,

Fiber Finenesss Fiber fineness is important in spinning in that it

affects both skein strength and yarn appéarancem The number of fibers

that can be backed in a c¢cross secticon of'yarn ab a‘givén count depends '



Table 3, The Effect of CMU Treatments on Fiber Length.

TREATMENT

FIBER LENGTH IN INCHES

1, Check (no treatment)
2. Teed free check

3o 0.5 pound of CMU
e 1.0 pound of CMU

5o 2,0 pounds of CMU
6. LoO pounds of CMU

Ul e

Analysis 2£ Variance

Source of Variance Degrees Freedom

Sum‘of Squares

1,080
1,105
1,105
1,087
1,065
1,047

 Mean Squareé WFR® Value

Total 23

Treatments 5
Replications 3

Error .15

- 0,030325
0,014700
0,00lkh1
0,011183

0,0029k - 3.9729%

00007

#Bignificant at the 0,05 level

it
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upon{fineness; The‘finer the fibers, the greater their humber andg.it
folloﬁs; the greater améant of fiber surface area pé:,cross sectioﬂaéf
varn, -As the size of the yarh diminiShess fiber fineneés becomes'inp
creasingly important@— A_sampie of fibérs f?om.each piot was testedtfgf
fineneés on the Micronairep and subjeeﬁed,to a statistical analysis.

The résﬁlts are shown in Table ko | |

The table and the analysis of‘variance éhow ﬁha&uali rates of GMI
application, when apéliéd on the day of flowering, caused an increéée'
in fiber fineness, but there is not énough.differencé to be considered
ag significant except with the foﬁrapoﬁnd rate of-application@

| The probable efféet of CMU on fibeﬁ fineness is either on the

diameﬁeélof the fiber or on the secondary wall thickness of the fibers,
The:ch@mical‘should be active on the dayvof application in order to
. éffect fiber'diameter because this p?épérty has been fqund to be de%ermined
 about tﬁén$waouf hours after floﬁering@ If the chemical has a delayed
effect, then the possiﬁle explanation should be based on the influence of’
CMU on the carbohydrate level in the leaves which will in turn cause a
~thin secondary wall;formatipnA _Since'the four=pound rate of CMU caused :
an almost complete défoliation withiﬁ a féw days following treatment,
this poééibility appears reasonablge Further study would be required to

ascertaln the exact relationships.’



Table Lis The Effect of CMU Treatments on Fiber Fineness

WEIGHT OF FIBER

TREATMENT - o
IN MICROGRAM PER- INCH
1. Check (no treatment) : ' : FINIAR
2. TWeed free check _ ha32
3s 0.5. pound CMU per acre - L,22.
Lo 1,0 pound CMU per acre : o . A Le31
5o 2.0 pounds CMU per acre’ ‘ , : o - be26

6o L0 pounds CMU per acre , L ' 3573,

Analysis of Variance

Source of Variance Degrees Freedom Sum of Squares Meén Square . UYFY" Value

-

Total 23 . 2.52018L ¢ o

Treatmsnt . 5 : 1,16203h 0232406 L,023%

Replications 3 - 0491617 : IR c
© Error 15 0866533 0.057768

#Significant at the 0,05 level

8T
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SUMMARY AND CONGIUSIONS

1o The soil sterilant, CMU, was spplied to the soil for the
,erurpqse of.eontrolling énnnéllweeds.in égtton on/Eaveen clay loam
Vsoil at the Mesa.Experimeht Farm near Mésag Arizoha@ The purpose of
tﬁis study was to ascertain the effects of éuéh treétmént on fruiting
and fiber pr&perties of cobton, o

2, The fruiting and fiber properti@svstudied Wefé.yieldg boli
 Weight9 1int pez?ceni;age9 fiber length, fiber strength énd fiber
fineness,

3, Bolls at four stagesAof maburity at the time of treatment
were selected far»fhese‘sﬁudieso These-stgges were caféfuily selectédfi
‘o0 coincide with known stages of fiber defelopménto |

Lhs CMU was appli ed Just prior %o the last cultlvatlon of the
season at four rates@

5. TWhen applied on the ﬁaﬁe of flowering, the four=pound rate
of CMU significantly decréased yield of seedvcottOng boll weight and
1lint length and significantly increased.fifér fineness. . Other properties
: aﬁd other treatments resulted in no sigﬂificant diffe?ené@s in comparison
to untreated-plotso‘ |

. 6, Certain trendsvthat‘were not staﬁistioally‘sig@ificant indicété_

that f&rthef.wbrk ié néeded in order to betier ascertain the precise _"'
effects of CMU on fiber qualibies, e
To The rate of CMU (one and one-half pounds per acre) now being
: recommended does not appear to adversely affec+ ff&itlnﬁ and fiber _‘":

,propertles.of cotbon,



21

BIBLIOGRAPHY

lﬁ'.Bourneg Bo Acs and Huntermark9 Be W,
'1952.. A note on some effects of cnlorophenyl dlmethylurea on
~sugar cane, with speclalrrefﬂrenee 0 flowerlnga- Sugar Jour,

15 (7): 28, 33; LOo

26 Buchag H, Co, and Todd, Co W, - . : , .
' 1951, 3= (P-chlorophenyl) =1, l=dimethylurea=~ a new herbicide,
Science 11k (2967) 493=hok. . '

3e Carxsons R. Fo
1953. Eome responses of several Hortleultural plants o CMU~
3=CIPC and Dalapon under greenhouse conditions. .Proceedings
Tenmh Annual Meeting. North Gen tral Weed Gontrol Gon;t‘ereno@g

hﬁi'Carlsong Ao E@ ’ o ' ,
1953, Weed and brush control with ehemlcalsa Arborist's News.
18 (l) 2“'7 o ’ .

5, Everson9 Eo Hop and Arle; Ho Fo o .
’ 195he Good kills on weed 1n cottonO Progressive Agriculture in
Arl onao ‘ ' o

- 6o K:Lng9 Lo Jo )
: 1952, Germination and chemical. control of giant foxtail ﬁrassg
Contr, Boyce Thompson Inst. 16 (1 l) 1169=h87.

7. Hamilton, Ko Co, and Buchholz, Ko Po -
1953, Use of herbicide for establishing good patches. .Joure
Wildllfe Management Ih (L) 509%516@ ,

8, Hauns Jo Roy and Petersons Jo Ho
1953, Proceedlngs Tenth . Annual Meetlng North Gentral‘weed Control
"~ Conference,

90 Reas Ha E09 Wol'berss, Fo Aep and Roger’tbp Je E@

3952, Chemical control of established Johnson grass on nonmcultlvated .

‘lande Progro Rept@ Texas AngGg Expto Stae (1&30) leQ o

10, Rea, Ho Bo ) R R
- 1952, Control of early Weed and grass seedlings in cotbton., Progr.
Repto Texas Agric, Expb. Stas (1508) ln4o :

. ne Re as) Hzg E¢ : . .
1952,  Post~emergence use of resmdualmtype herbzcldes in cowtons
Progr@ Repto Texas Agrics Expta Sta. (1509)¢ 1=2, R




22

12, Stamper, E, R., Smllleg Jde Loy and Haddongy C, B, B
1953, Pre= and post-emergence herbicide for weed c@n"orc»l in ar:cri:*;,cm0
Agricultural News Letter. 2L (4yo. :

13(3( Treloarg Ac Eo ’
1942, Random sampling distributions. Minnegpolis, Minn., Burgess
Publishing Coo ' ] ,




