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OHAPTIB I 

INIBODUCTIOH 

It is generally agreed that weed control Is the jAiase of 

cotton production that has been least satisfactorily mechenized. 

Therefore» it would be highly desirable to find a ohesiioel and a 

nethod of application that is eoonofflioal and effeotlTe in aontxt>lling 

weeds in cotton to the extent that hand chopping will not be necessary. 

This is becoming more important as farm labor is being utilized by 

industry in war production. An excellent opportunity to search for 

this information was made areileble through the Weed Control Project of 

the tlhiTersity of 'll^nnessee Agricultural Experiment station. During 

the 1949 season four preliminary experiments were conducted^ two at 

the tJ. S. Cotton Field Station at Knoxrille and two at the West 

Tennessee Experiment Station at Jackson, using four of the more promis~ 

ing chemicals. The most effective chemical of the four tested was used 

in more detailed experiments at the same locations in 1950. 

A brief report of the 1949 jreliminary tests will bs given as a 

basis for ths 1950 experiments. Observational notes and yield data from 

the two experiments conducted in 1950 will bs given in detail. 



�CHAPT3R n 

REVIEW OF LITIRATDRS 

Prior to 1946 Texy littlo reaearoh had boon oonduotod on ohmBloal 

wood eontrol in cotton. Bowotot, nuoh work had boon done with aoehani-

cal wood control oquiiment such as flame cultivators. Following is a 

BUiusary of the work with cheoioals. 

In 1948 Leonard (16) of the Miasissippl Agricultural Sxperijeent 

Station reported that 6 pounds per acre of "dinitro*^ oontrolled the 

annual weeds without injury to several crops, one of idiich was cotton. 

This screening test was observed by the aeabers of the Southern Weed 

Control Conference in 1948 end since that time the experimental work 

with this and ether chesiloals for weed control in cotton has greatly 

expanded. 

Tullis (89) in 1948 and Ergle and Dunlap (9) la 1949 working on 

weed control in Texas, reported on the sensitivity of cotton to £,4-D 

and warned against the use of this material on or around cotton. 

Cowart and Creasy (2), after conducting extensive work in cotton 

in 1949 and 1950, released tentative recommendations for the use of 

dinitro in cotton for Louisiana in 19S1. 

Talley (86) released tentative recommendations for Mississippi 

on the use of chemicals for controlling weeds in cotton with emphasis on 

herbicldal oils as post-emergence sprays. 

Einkle, Buohal, and Stanton (18) gave the results of work con-

^ See page 6 for eomposltioa. 



duetcd in irkaasas in a bulletin released in 1951 reoonMadiog tbe use of 

dinitre and berbieidal oils as effeotive weed killers in cotton. 

Albert (1) aade reeoBaendatiens in 1951 in a Soutk Carolina sta 

tion bulletin for dinitro as a pre-sBergenee barbicide in cotton. He 

soMBarlzed the work reiy well in these words: 

Although the problems of weed control in cotton are far acre 
cooiplex than in corn, a partial control of weeds can be obtained 
by the ohenioal oethods that hare been presented. Imperfect as 
these flwthods are, they will doubtless beocMie of relatively great 
er importance if present trends towards increased mschanization of 
cotton production continue. Neither have the possibilities of 
oomercially available herbicides been fhlly explored in the ex 
perimentation of the past three seasons. 



CiBAFCSR III 

MEIHOBS or SXPSRUiSHT^^'nOlir 

nSi* eheoieal weed eontrol •xperlBsnts vith cotton wcro planned 

to kill waada in the garainating staga, which would prevent thau froa 

aver growing, rather than hilling thaa after they hecoae established in 

the cotton^ In order to do this, pre-eaergenoe spraying is necessary. 

Ihe tera **pre-eaergence** is given to the aethod of spraying the soil 

after a crop is planted and before it eaerges. ••Poat~e%ergenee" sprays 

are apidied after the crop eaerges. 

your experiaents v</era oonducted in 1949, two on Decatiu: silty 

clay loaa at Knoxvllle and two on Lintonla silt loan at Jackson. A ran-

doaized block design was used in all oxperiasnts, two of thaa having 4 

replications and two having 6 replications. Zaeh plot consisted of two 

rows 50 feet long. l%e objective of these tests was to find out which 

of the 4 Bore proBlsing ohenicals was the best selective herbicide in 

cotton and to determine the duration of any toxic effect due to these 

SheBicals. Degree of weed control wae determined by periodic field ob<-

eezvation and crop yields were taken as a Beasure of the effectiveness 

of wesd eontrol. 

Ihs 1950 experiments wars set up to compare two foxBUlattons of 

dlnltro both with and without a post-'emergenos oil treataent. Both sz« 

perlments had randomized block designs with 4-row plots 50 fset long. 

She £ center rows were harvested for yield. The Knoxyille test was 

rsplioatsd six tines and the Jackson test four tines. All chemicals 



vere applied with a 3-galloa hand sprayer except the herhicidal oils at 

Jaolcson, which were applied with the special field e^tiipBient designed 

for applying these herbicides. All plots were drilled to a stand so 

that thinning would not be necessary, field notes were taken on the 

degree of weed control, duration of toxic effects, anotuit of injury to 

the cotton, and size of bolls, in addition to the yields of cotton. 

Pictures were taken at differwat stages of the cottons' growth and are 

included to show the type of control obtained by the chemicals. 



 

CHAPTIE IV 

'• v." 
RlStlLIS ^V' 

Tli« 1949 inr^llMliiary •xperloents w»r« designod to tost four 

eheolcals as pre-aaergouoo sprays at thsir most effeotlTo rate^ irhloli 

was dstemined by proTious screoning tests on cotton and other slMlar 

crops. Inforautlon was obtained on their effeotiToness as weed killers 

and on their toxiolty to the cotton plants which was obTious without 

yield data. 

The cheaieals and rates used in the 1949 experixients were:^ 

1. 2,4-diohloropheaoxyaoetic acid (2,4--p} at 1/3 
pound per acre 

8. Sodiua pentaehloxophenate (FCP) at 30 pounds per acre 

3. Isopropyl-N-phenyl carbanete ttPC) at 6 pounds per acre 

4. Cinitro ortho secondary butylphenol (Dinitro) at 6 
pounds per acre* 

Dinitro and PGP gave very good weed control for a period of 6 

weeks with no apparent injiu'y to the cotton froa the dinitro and only 

slight seedling injury fron the PGP. ^e £,4-D and IPG both reduced the 

stand of cotton and gawe very poor weed control. 

Hesults from the 1949 experinents and similer tests from other 

states, showed that dinitro was the safest end most effeetiTe herbicide 

on the oarkst at this tine for controlling weeds in cotton* On the basis 

of this Infomation the 1950 experlSMuts were planned to use dinitro both 

^ The rates given are based on pounds of active ingredient and 
not on the pounds of ooanereial naterial. 
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in th« water soluble and oil soluble forjBoletlons, and follow these 

treatoents with an herblcidal oil when weeds began to appear, and again 

about one week later to kill the weeds that escaped the preTious treat-

■ents. 

Herbicides used in the 1950 experinents were: 

1. Water soluble dinitro. - Alkanolamine salts of dinitro 
ortho seoondary butylphenol sold under the eommsroial 
name of "Dow Preimrge" which contains 3 pounds of active 
ingredient per gallon, formulated to use water aa a 
diluent. 

2. Oil soluble dinitro. - Dinitro ortho seoondary butylphenol 
sold under the commercial name of "I:k}w Oenerel" which 
contains 5.12 pounds of active ingredient per gallon, 
foronilated to xise a light oil as a diluent. 

3. Lion Herblcidal Oil Ko. 1. - fhis is a petroleum naiditha 
having a boiling range of 300® to 400® F. and contains 
22 percent aromatic hydrocarbon by weight. It was used 
in the Jackson experiment. 

4. Bsso Weed KlUer 38. - This is a naphtha petroleum product
of sisdlar composition to the 14.on product. It was used 
in the Khoxville experiment. 

Treatments in the 1950 experiments were as follows: 

MO. 1. Check - standard cultivation and chopping 

No. £. Pre-emergence - water soluble dinitro applied at 2 
pounds per acre in a 14-inch band with the row in 
the center 

No. 3. Pra-emergsnce - oil soluble dinitro applied at 2 
pounds per acre in a 14-inch band with the row in 
the center 

NO. 4. Treatment number 2 plus 2 post-emergence applications
of herblcidal oil at 6 gallons per acre per appli
cation in an 8-inch band with the row in the center 

Ho. 5. Treatment number 3 plus 2 post-emergenee applications
of herbioidal oil at 5 gallons par acre per appli
cation in an 8-inch hand with the row in the center 



8 

No* 6. l^oatJMnt S plus ons lets chopping 

No. 7. TrsatMBt 3 plus ona late chopping 

NO. 8. Treataant 4 plus ona lata chopping 

No. 9. Treataaent 5 plus ona lata chopping 

No. 10. Fost-aaarganoa oil only - applied at saaa rate and 
tiaa as traataenta 4 end 5 

No. 11. Cheek - standard cultiTation and no ehopping 

Treataents 1-5 were in both tests. Treataent 11 was in the Khox-

Tille test only end treatments 6-10 were in the Jackson test only. The 

cotton was saadad to a stand. Treatment number 1 was cultiyated and 

chopped noraally. Treatments 2. 3. 4. and 5 were regularly cultiyated 

to control grass and weeds in the aiddles but waira not chopped during 

the entire season. Treatsusnts 6, 7» 8, and 9 ware treated the sane as 

2t 5. 4, and S excapt that they were glren one light chopping to kill 

the few weeds that surviyad the ehenicel treataents. Treatment 11 was 

a check with no treatment or chopping but with standard oultiyation. 

hater soluble dinitro controlled erabgrass and other annual weeds 

for about 5 weeks which was about 1 week short of the length of weed 

control obtained by this material in 1949* This is explained by the 

fact that the chemical is water soluble and can be leached by heayy 

rains. During the first 2 weeks after spraying in 1949, .45 inches of 

rain fell compared to 2.69 inches that fell oyer the seme period of 

time in 1950 (Table III). It is important to note that eyen with an 

excess of rain, good weed control was obtained eyen though it lasted 

but 5 weeks. 



tABiJe I 

TIELD IN POUNDS OT SSSD COTTON PBR ACRE FROM THE ENOXTILLS 
1SCP2RIHENT 

eatment 
ATerage

umber 1 8 3 4 5 6 

pounds pounds pounds pounds pounds poimds pounds 

1 1017 656 1029 1265 1048 1042 1042 

£ 769 806 818 732 1252 595 829 

IX 

4 744 1004 1258 893 818 1277 988 

m 
0 

U 848 885 149 74 112 836 186 

Least slgnifioant difference (5^) —— 236 

Analysis of Variance** 

Source of Tariation D» T, Sum of squares Variance F Talue 

Treatoente S 158,070 76.035 1.54 
Replications 5 90,181 18.036 .37 

Error 498.615 49.268 
17 734,866Total 

* Due to a laok of priw experience witn oil soluble dinitro, 
treatBsnts 3 and 5 were applied iaproperly by tbe eritsr causing tixa 
data from tbese two treatnents in this experinent to be unreliable. 

** TTeataent number 11 was not included in tbe analysis. 
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TABLX XX 

HELD IN POUNDS OE SEED ODTTON PER ACRE ISOM TOE JACKSON 
EXPERIMMT 

Kepiieation 
Treataant Average 

1 2 3 4 

pounds pounds pounds pounds pounds 

1 1392 1668 1800 1620 1620 

Nomber 

£ 1260 782 1524 1860 1344 

3 1224 960 1992 1764 1485 

4 1488 1260 1512 2028 1572 

5 1716 1728 1896 1224 1641 

6 1788 1392 1668 1728 1644 

7 1740 1572 1824 1680 1704 

8 1572 1836 £088 1992 1872 

f 1596 1692 1572 1872 1683 

10 924 912 1764 1848 1362 

LM8t significant dlffersnce 362 

Analysis of Varianoa 

Source of Tariation D. 1, Sam, of squares TTarience t Talus 

Treataents 

Replioationa 
Error 

Total 

9 

3 

27 

925,448 
1,397,524 
1,741,856 
4,064,823 

102,826 
465,841 
64,513 

2.59» 
7,22** 

* signlfleant. 
** Highly signifiosnt. 

d 
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TABLS 111 

WSATHSl CONDITIONS FOB 14 DATS KtLLOWINO APFLIOATION OF FRl-
ZHERGISNCE SFEATS AT THE N. B. COTTON FZILD STATION. 

KHOXVILLS 

1950 

after Teaperature Raia- Temperature Bala-
spraylBg Hex. Mia. fall Max. Mia. fall 

°F. Inches OF. "F. IndiesOF. 

1 88 53 .00o 87 63 .00 
o 
• 

2 92 54 84 64 .00 

3 94 58 •00 74 62 .64 

4 87 57 •00 79 61 .25 

5 90 59 78 59 .00 

$ 80 62 .09 81 64 .13 

T 78 59 .32 83 64 ,U 

8 68 56 .00 75 61 .20 

9 80 50 .00 79 58 .40 

10 82 52 .00 66 60 .06 

U 84 52 .00 70 55 .65 

IS 88 56 .00 83 54 •00 

13 88 60 .02 87 67 .00 

14 86 60 .00 84 59 .25 

ATerage 84.6 56.3 .43 80.0 60.1 2.69 

•. V k.''jTZi 
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TABLE IT 

TIED COmOL AND BOIL SIZE GOHPARISON ISOM 
IHOXTILLS SXPHUMENT 

Rslatira Waight of 20>holl 
Treataeat 

Waad saapla. Averaga of 
Nuaber Control 6 replleationa 

graas 

X Standard eultlTation 
and chopping ....... Good 147.1 

4 Dlnitro and herhieldal 
oil Good 146.8 

5 Dinitro Fair 136.3 

II Standard cultiration 
and no chopping .... Poor{nona) 123.5 
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Oil Bolubla diaitro gare a little longer control of weeds, which 

is reflected in the yields at Jachson (Table II). This is to be ex 

pected beeaose it is not as soluble in water as the water soluble fonau-

lation, and hence is not so readily leached. 

Both foroulations of dinitro gave weed control that was cow-

parable to the noraally cultirated and chopped plots only when they were 

sprayed twice with an herbicidal oil. The eojsbination of dinitro and 

herbicidal oil controlled the annual grasses and broad leaf weeds for a 

period long enough for the cotton to continue the control by shading. 

Herbicidal oil alone gawe fair weed control but not as good as when it 

was used in coiid>iaation with dinitro. 

Twen^ bolls were piolcsd from each plot of treataent 1, 2, 4, and 

11 for gin data, ^ere was a diffeirence in the size of bolls which the 

field obserration ahcma to be caused by the presence or absence of weeds 

and not by the chenicals (Table lY). Data on lint percent, weight of 

100 seeds, etc., were taken but showed only very snail differences anong 

treatoents. 

Cost of naterial is a factor to consider. Water soluble dinitro 

at present day mrioes, retails at about $1.73 per pound of active in 

gredient. Oil soluble dinitro retails at about fS.SO per pound. The 

herbicidal oils sell for about 25 cents per gallon. At these prices 

naterials alone would cost $3.50 per acre for water soluble dinitro, 

$4,40 plus cost of fuel oil diluent for oil soluble dinitro, and $2.60 

per acre for the two treatments of herbicidal oil, for strip treatnent 



u 

ooTering only.1/3 of th« flald surfao*. Tb» XU«1 oil dlluaftt for tho 

oil aolablo dinitro rttails at about 16 eeats par gallon. It la i»-

posaibla to giro an eeeurate genaral figura for ebopplng an «sra of 

cotton but it could aaaily ba datarninad for any aingla producar* 
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CHAPTER 7 

SDMiART 

Four prellAliuaT experiaents wero oonduotad In 1949, two at 

fiooxTllla and two at Jaokaon, wltli four ehaoieala, dinitro, POP, IPG 

end 2,4-D as pre-eBwrgenoe spra/s in cotton. Dinitro was found to ba 

the safest and nost effectlTS berbioide of the four, vben used as a 

pre-energenos waad killar in this erop. 

Tm axperiasnts wars eonduotad in 1950, ona at aaoh of tha abora 

aentionad locations eonparing water soluble and oil soluble dinitro with 

and without a poat-aiBBrgence herbioidal oil traataant, and post-

aaarganea herbioidal oil alone. 

Water soluble dinitro, used as a pra-aaerganoa spra7 at 6 pounds 

par aora for ooaplata ooverage or 2 pounds par acre whan applied to tha 

row only, contTOllad tha aimual grassas^and most of the annual broad leaf 

weeds for a period of 5 or 6 wa^s. Oil soluble dinitro gave control of 

weeds for a little longer period of tiaa, which aay not ba acoiusaioal 

whan tha extra cost of this foramlation and the oil diluent is con-

sidarad. Bithar of these traatownts ean ba followed by one or two herbi> 

oidal oil sprays or with cultivation and a light chopping as the faraer 

aay desire. However, the cost of the special aquipaant necessary to apply 

the hsrbicidal oil would probably liait this type of traataent to those 

growers with relatively large operations. 

Tha following stataaent quoted froa Hinhle, Buohela, and Stanton 

(12) can wall serve as tha final paragraidi in this suaaary: 
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Ttia daolaion as to vhathar to usa a ooablaatiott of pra-
aaarganoa and poat«eBerganoa traataenta or post-aBerganoa 
traataient aloaa will hero to ba nada by tba faraar. If sat-
iafactory waathar oondltiooa prerail after planting aueb that 
tha first poat-aaergenoa oil application oan ba aada at tha 
proper time, rery aatisfaotory results will ba obtainad. 
HowaTar, if rainy conditions prerail ataking it inpoasibla to 
apply tha post-aoerganoa oil applications at tha proper tisa 
a pre^aJBsrgance waad oontrol application Bada at planting 
tioa will prorida oontrol during this unfarorabla period. 
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oBAPm n 

CONCUJSIOHS 

The results of these experlnents and slollar ezperioents froa 

nost of the other cotton growing states, proride sufficient evidence 

that the use of dinitro either with oar without herbicldal oil eould he 

recoaoended safely to the cotton fsrinsrs of Tennessee for practical 

weed control. However, a famer should try only a snail acreage the 

first season to become acquainted with the material and the nethod of 

application which is very Inportant to Insure Its success as a weed 

killer in cotton. 

On the basis of this information, the Tennessee Sxperiment 

Station released tentative suggestions on the use of dinitro in Oir-

ctilar of Infomation No. 87, January, 1951, entitled '^Chemical Weed 

Control in Cotton". 
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