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PITRI)DUCTHrl 

The purpose of this brochure is to provide the individual ,~ho uses 

et~ylene as a herbicide for witchweerl control or as a plant growth 

requlator with an explanation of ti,e properties of the qas and re

corrmendations for the safe handlinq and effective use of ethylene. 
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S P E C I FIe In I :)' I S 

Technical Graner . . . . 

PHYSICAL PROPERTIES 

~olecular Weight 

Bo i1 ; n g Po i n t 

Color 

Corrosiveness 

9d. 5~~ 

Critical Density 

Critical Pressure 

Cr1tica~ Temper~ture 

Density 

Gas at 32°F, 14.7 psig 

Liqilid at -lS4.66°F 

Flamr~ble Limits 1n Air 

IQnition Temperature 

:1elting Point 

Odor 

Specific ~ravity 0 59°F 

Specific Volume ~ 7')°F 

21.')54 

-lS4.66°F 

Co 1 orl ess 

·loncorros1 ve 

17.9 lb./cu.ft. 

727.65 ps1g 

49.32°F 

0.')16 1b./cu.ft. 

4.74 lb./cu.ft. 

2.7 - 36.~ vol: 

1 OO~oF 

-273.1°F 

Characteristically Sweet 

0.9740 

13.7 cu.ft./lb. 
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SI\F~TY CI)'ISI1[RATIT:S 

Toxicity - . ~ _ .. ,,-

essary to suoport life. Do not enter stl)r~qe drClS un10ss thO} are 

dJequately ventilateJ. T f . I' 
1 a person 15 overCOMe .• j etil!I~~0. r''10ve 

t'1e victim to fres, air aOlj keep the person \/ann anj 'luiet. If t~le 

oerson is not breathing. give artifici~l resoiration, nr~fcratly mouth 

to ;:louth. CI\LL A_ PHYSICIA 1. 

Fthylene is an extreMely flamf11able oas under pressure. Kee;) d\Id'j frofT1 

f)r~Jt. spar~s and ooen flame. In case of fire, 31101-/ the gas to b'Jrn 

if the qas flOlI cannot be SlUt immediately. 

COf'lpressezl fl3ses is c1vai1aLle upon re'luest fron Air Prtducts an j Clem-

icals, Inc., Sl2cialtj (ias Jepartment. 

(1 )!~andling awJ Storafle of FlammalJle Gases-, data slleet, fdr Products 

I ') ) \ ~ 

.lnd Cf-temicals, Inc., Specialty Sas Dernrtrnent, P.O. Cox 53j, rll1en-

to,-m, Pennll. 

Safe> l1andlinf) of Cor1f)ressed Gases", Compressed Gas Associ~tion, 

Inc. ,)dnphlet P-1, 'lew York. 

Secause ethylene is noncorrosive, no soecial materials of construction 

rtr(~ re'luirerJ. Systems enployed must be des;fJned to 'londle the pre')')ur~s 

;rwolveJ. ';roun-i all equi~ent dnd cylinder<; of et'lylene before USC!. 

Do nl)t usc ethylene \.,.itn non-expl,)s;on proof "'lIJiprli'.'nt. 
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[t:1ylene for use as a plant regulator eittler i~ ri~en;n'l / j'':1 r eenirw 

orocesses or for witchweed control is ilvailabl,= in tl' follo\!in'l eyl 

imler siz",s: 

Cylinder Size Content 

cu. ft. lb. 

Technical Grade 9() 5'" • • • • -J. .J 

411 3~ 

:1-- 1 62 4.5 

f) 34.2::; 'J ::-..... ) 

Contact Air Products and Chemicals, Inc., Specialty r;as l)~partl'le'1t for 

;Jt'i c; no i nfomat; on. 

J 
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ETlIYLDE FOR WITCH:4EED CllTROL 1:1 COR'I, COTTO:~, PlA.lUTS ArlO SOYI3L\:~S 

CA:.JT I:r. : 
1. Fur '.Jse ll; or uYlder tll~ 5'J:lervision of U.S.l).l\. ;Jcrsonnel only. 

2. Sequenc,;i!: d:niicatbll follo'.lin'J other llerbiciJes "lay result in 

? 
J. Post eller'1ent trcatr.Jent .~ith ethjlene '",ill 'l1Ve n·:) \'iitc..;')\'II~el con-

trol in tile current yedr. 

rice, sorghum and ot12r qramineous crODS. This weed was first foun.! 

in tne United States in 1956, and lias been confined in the eastern 

Carolinas. C0ntrol programs utilizing ethjlerle t,ave considerablj re-

duceJ tne allDunt of Jama~e caused by t!lis parasitic weed. 

l,HTCm!ED SEE;) GER.'lI:LUIO I 

',..litcin'leed seeds are lilicroscopic ln :ilZe and may persist in tIe 50i1 

for Inany years. An external stiMulant is required to qerminate t~e 

seeds. In ndture, this sti~ulant is a root exudate produced by po-

tential host plants. Tnis natural stil~ulant, however, is not C3p-

able of effectinq flermination alld the subsequent devitilization of 

the \·litc:lweeJ 5p.eJ in a sinyle jear. [thjlene used as a stimulant, 

,lO\'1eVer, nas been found to induce genlltnation and is ueing employed 

to eradicate witc~weeJ. 

THl APPLlCATICrI ()F LTHYLLiE:. 

A soil injector is used to apply ethylene whicil is s1I'I11ar to Uldt 

usej to appl y Vle fumi(jant rnetnyl urornide. <;nanks inject t'le I!tllj-

lene (, to 11 inches below the so11 surface. Compactiun seJlinq l;e-

hind tile injectors is advantageous, !Jut soil covers lre not requi)"f~J. 

! L-~~ ____ ' __________________________________________________________________________________________________________ _ 



The ethylene may be breadcast t1roughout an infected field or it flay 

be ; njected between tne crop rows ; f rO,"1 s::>aci nl) rioes not exceed 4:'; 

incl)es. In order to i)~ effective, ethylene rlust be apolied after t'le 

seec1s f-Javp. be~n Drecondit;on~d for gerlYlination usually lay throUQii 

July. Trl"is preconditioni'lf} ileriod requires adequate ,,\oisture and t",'l

peratures above 7ZOF for a period of at least t\·10 \'leeLs. Prec,)nJi U,)n

in'] of the seeds is necessary. Even if induceJ tJ~1 a stirhJl.lnt. t'le 

seeds will not germinate unless t~ey are preconditioned. 

,'I.. f10wmeter is used to measure the flow rate (in. cu. ft./ilr.) of the 

qas applieJ. The volume of et:lylene (in. cu. ft.) appli~,1 to t:\e soil 

depends upon t:1e f10\~ rate of t!le ')as. tile ground speeJ of t;le ve:licle, 

and t:le s:lank s;Jacinl). T:1e proper f1o\,~ rate may iJe Jetermined lJy u:;e 

of the fo110\'ling equation: Tractor speeJ (:tP:O x !l.12 x treatment 

width iu feet x rate (cu. ft./A) = cu. ft./hr. The compostion of t~e 

soil appears to have SOMe bearing on ethylene diffusion. Soils ~aving 

excessive moisture or a nigh organic matter content apoear to deter 

diffusion af the gas samewllat. Uitc,lweed infestation comnanly OCCiJres 

in light, sandy soil. \,/111co is favorable to ethylene diffusion. ,ipp1i

cation of 1.5 lb. (19.5 cu. ft.) per acre is effective in genninatinfJ 

preconditioned seeds. In light sandy soil penetration of ethylene gen

~ra1ly extends to a 48 inch depth and to a 40 to 61 inch wide radius 

from the point of ~t'1jlene injection. Shank sDtlcinC) s;10uld not ex

ceed 43 inches. The percent of wi tchueed seed germination \'/itilin tfli5 

grid las been experimentally determined as lletween 3] to 9) ~: for t!l~ 

1.5 lb. per acre application. Avoid tillage until J hOuro: ~fter etny

lene application. 

(1) R. E. (alee, IfHitchwecd Seed Germination". USDA. "\PHS. ~Jitclw~es 

'1ethods Development Laboratory. Whitevl1le. 'lortll Carolina 1372. 
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ETHYLUE FJR TItE RI r::u '4(; A'/D JEGREEI4UG OF FRUITS 

Cthylene is used in the foo'j industry for ripenin,} and/or degreeni ll l1 

fruits and certain vegetables, '1arket conditions require that the rate 

of maturation of fruits be ..:!ffectively controlled to result 1;1 produce 

of rlig~ quality and good a~DeJrance. 

E;<PL:\.lATI'll dF THE RIPLILIS p:(,)C[SS 

Juring ripening of fruits. natural enz~natic changes occur simultaneously 

in the peel and pulp. Giolo'Jical catalysts convert the starclles present 

to sugars, The ripeninq fruits give off small amounts of ethyll!lle. car

bOIl dioxide and other volatile compounds. ApolYinq etnylene externally 

controls the rate of ripening. Ethylene. a natural ripening stimulant. 

initiates the enzymatic c;langes in the fruit. It a11o\'Is a normal but 

accelerated ripening process, and vlnell used in the recomnended concentra

tions, produces no damaging effects or changes 1n the taste of the treat

ed fruits. 

THE APPLICATI3:1 OF ETHYLEik 

The produce for whiCh etilylene nas ueen used as a ripening or deqreening 

agent are listed in the Table, along wit~ the optimum concentrations of 

ethylene requ 4red. Concentrations in excess of tho;.e recor:menJeJ \'/ill 

not accelerate the ripening process and nay relult tn discoloration of 

the fruit. 
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ca.lc:'n~\ TIQ:I 
PR'1DUCL )F :THYLE IE PURpr)s[ -------- - -- ------

3anana 11)') ppr:1 Initiate deqreenin1 anj 
ripeni "'1 

~rapefruit 1])) Dpm Initia te deCJre~ning 

Honeydevi ··le 1 on l)J:) Oil," Initiate d~'lreeninq 

LI.!lOOn lJ)) ppm Initiate degreenin~ 

')range 1 ))') p;J"1 Initiate deqreening 

Pear (Bartlett, nose) 1 ))') ppm Initiate del)reelling :m j 

ripeninC) 

Pe \"S i nvnon 1 J)') ppm Initiate degrceoinQ, dec rea-;r; 
astringency, an.-J "'fl 

Talll)eri ne lJJ'J p;>m Initiate degraen 

Tomato 2QO ppm Initiate Jegrecning and 
ripening 

:iOTE: TI:1n~ A:m DURATI~):I JF TREAT"1WTS !1UST BE m ACCORDANCE lH TH 

RECm"~E~DATIONS 0F THE U.S.D.A. OR OF STATE OEPARr.,CHS r)F 

AGiHCULTU~E ~R urWER SUPEr.VISII):~ OF EXPERIE:lCED PERSJiUEL. 



:~1pening rooms are com'T1ercHlly available in v/hich the air flow, teMpera-

turf> ,wd relative humidity, '.;hic,' 1ft' cfitica'l ;Hf<"[Tletefs, ;~~y be rnoni-

:·H'!~j Jnd controlled liJriwl ~ . \, / -) r' ~ r), ", ~; I r- r) f'v c·' 5 5 '"" . _.'" ..... j ~]o "'-.r"'," !'!t o - ... ,-. 

forT1Jla nav be dsed: 
I . " i [' ! j' . "I~ ~ _.. L •. 1;/ 'j 

--- . - . --- ~ . -
Siz~ of room 1[1 cu. f~. x 1 ,.Y] ',")J1 

c~~ic feet of ~as 
:: requi red 

, h " 1 f 1 ("\'J ft' t t' f' )), 'I room, a'nno a va ume 0 "J) cU ... 'H1ere 3 concen ra lon 0 I, J prn 

is desired \lOuld require 1 cu. ft. of et1lylene. 

Tile amount of gas ~eing jischarf)c:d from a cylinder may be r.1easurcJ by 

using a flowmeter which indicJt<:.!s tnl' flvl'l rate (In. cu. ft./hr.) of .. :'-, 
'" IL 

qas. Another method 15 to determine t'le vo1:Jme of gas required fJr t1r:: 

application, convert it to tilt: Wt;iJ~t of ethylene in pounds, and dllo\~ 

the cylinder to discharge . .HItil t:lis jccrC!ase in cylinder weigrlt is 

reached. T~e cylinder rna; be weigneJ cn a st,'lnnard scale. The conver-

sion formula for ethyle;lc is 1 :u. ::: 13 L.:). ft. 

The amount of ethylene. neces:,"'~' t"Y' ri;:Jening or 1e'Jreen;n~ '/lhen dis-

per sed throLlqholJt tile ripen,"':' (:.1m is ,'Iel1 below the flammable limit~ 

of tile oas. 

'1/1'j(',:1 ' 1\.1lL...!'\. 

['rlPAPl E !IF E"PL')f)'l , ....... " .. .... n LJ. ,,) _ ,A" • ~.l I 1 U ~' -',1 

['Iel I'R"I'I" 'vI i' P
'" ) .)l.,:.)\ \\1 t',l LI ,.J~ :.-

h:nTLll ''lAY EXIST I:'l TilE. AREi\ OF TYL 

Jamagifi<j 
/.'-: ill 

./ .,..,/ ~-.J. 

rmployinq eXCt'ssive CUrlCt'lllrJ!.:' "0 ,:' '·!.~:i15 in aJJition to 

',r '" -,' -....-. {..---
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