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The Effect of Soil Treatments of Chlordane or Heptachlor on the 
Flavor of Turnips, Parsnips, and Carrots• 
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"-nAcr 
Turnipe. peranipa, and t'llrrotl pown in untreeted IOil or aoil 

treeted with S or e poanda per aae ol heptachlor, or I or 10 
pounde per a('l'(' of chlordane - enl•t.d r. llll'f'or. In one 
)'Mr .. additional cto.,. oliO pciiiiDda per la'l ol ebJordaae ... 
applied to aoil in whidl csrrotl ·- rrown. Lnlta ol the 
palatability evaluatio1111 illliieat.d that IOil tnal!Mnt with 
heptaddor or clllorda1111 iu the cto.,. reported had no ad_.. 
efreet OD the ftl't'or of lM. tbJft vesftab .... 

advenely affect the Savor ol peachu, rupbem., ltraw­
beniet, beets, cab~. carroll, cucumber~, radilhes, 
rutabapa, tquuh, aDd tul'llipe (Birdull II al. lii'J, Bol­
well 1861, Faller II al. 1951, Hard lr ROll lW, Stitt 
INS). However, reportl ol other llbactiel Oil the elect. ol 
cblordaae (Birdaall II 14. 1857, BolwelllW) aDd bepta. 
chlor (Bird..Jl.t al. 1N7) indieate that ol-ftavora were 
fouad in earrotl, lima bNna, potatoe.. pumpkin, J&uer­
haut. aDd tomatoeL 
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Tbil p.per ioeporb NIUita ol a ltudy ol p.latability 
coadt.M:ted in eooperatioa with the EDtomolOI)' Raeareh 
Divilioa ol the U. S. :oep.rtment ol A,riculture to atab­
lish more definitely whether the flavor of 1ueh UDder­
groUDd crop~ u turnips. p.rmips, and carrots wu af. 
fected by IOil treatlllellt with heptachlor or chlordane. 

Pllocuvu..-ID lUI turnipe ol the Purple Top 
White Globe "Yariet7 ud p.rmipe ol the Hollow CrowD 
variety were pown by the EntomolotY Rne.rch Di\i­
aion in ploU located at BeltlviUe, .Maryland. The two 
veptablei were FO"D in the aame plota whieh were ar­
raqed ia raudomised blocb to provide four replicatiou 
ol the untreated aDd ol each treated ample ol both tur­
nipe and p.rmipe. 

no..,. oil or 10 powada per acre ol cblordee or S 
or 8 pounda per acre of heptachlor were mixed with 
~1~ fertililler, applied to the IOil at the rate ol 1,000 
pouDda per acre, and diiCed in before plantinr time. Tbe 
untreated control plota were fertilmed only. Both crop1 
were planted Mq II, 1918; tumipa were barvelted 
November 8: panoipl. NOYember II. 

Ia lNB carrot~ e'f'&luated were Germain'• 118 Im. 
proved Loa, Type nriety powra at Norwalk, California, 
by the Entomoloc1 .a-rch Divilioa A,rieultaraJ Ez. 
perimeut Statioa. Field piaU were rwpticated tlriee for 
tbe untreated ample; however, 01117 oae plot wu pre­
pared for each of the treated ample.. Chlordane and 
heptachlor treatJDeldl u uaed for tumipa and pumipl 
Wft'l repeated with c:arrot.L In .dditioa, 10 pouodl per 
acre of chlordane wu ioc:luded &mODI the treatmeatl to 
determiDe whether o«-8a'f'Orl would deftlop liaoe it il 
JIC*ible that aceideDtal owr-dolap or accumulated 
cbapa may rMeh tJail UIOWlt. 

Canota were plated AprillO after llppl'opl'iate treat­
meatl were applied to the aoil April 8. Plota were irri· 
pted lis timea duriDc the powiq period with the irrip. 
tioa water 8owiq from tbe untreated to the treated plotl 
to avoid cootaminatioa ol the control amples. Commer­
cial 18-8-4 fertili.r wu applied at the rate ol 1,000 
poun per acre 011 Mq 18. CarroU were barvuted 
July "· 1048. 

Ia 1U8 a repetitioo ol tbe experimeat with carroll to 
pnmde replicated 6elcl plotl .,.. earried out ia South 
CaroHaa. CarroU ol the Chantenay variety were J10WD 
by the Entomolcv Re.e.rch Divilion at their Apicul­
tural Experimeat 8tatioa ia Cbarleltaa. South CaroliDa. 
F'Jeld plotl were al'r'Uipd in raodomiad blodu to pro­
vide four replic:atau ol the untreated IIUDple and ol 
each ol the treated .....,-. Two ~each ol bepta­
c:hlor or c:hlordue, tbe aame u the preYioul ye.r euept 
for the elimiDatioD ol tlw 10 pounda per acre c:hlordaoe 
doaap, were apptied iD the form ol an emullioo iD 40 
plloaa of water pel' acre. The iuectic:ide and fertilizer 
were miud into the toil to a depth ol 4 to I iDcbel with 
oae trip ol a double dilc barrow. Carrota were aeedecl 
January H, 1N8, aDd laarvetted Mq 8. 

A.. IOOJl u pollible after barvelt the vqetabla were 
delivered to the HumaD Nutritioa Belearch DivilioD 
laboratory. Tumipe were held at W F. from the date 
of delivery for about S weeb duriq the courae of the 
ta.te tests. Pareni.- were atored at S~ F. for I monthll 
to allow lor the de\'elopment of aupr and characteriatie 
1weet lute before palatability evaluatioaa were COD· 

ducted. HIU'Velted carrot1 of the INS crop were ltored 1 
week and thoae ol the lNI erop for S dayaat W F. be­
fore the lute testa were ltarted. Carrota ol both the 
1958 and the IN8 crop we~? held at W F. for approxi. 
mately t weeki durinc the ('OUIW of the .,.t&tability 
evaluatiou. 

All veptables were removed from eold atora&e and 
warmed to room temperature (7o- F.) before preparatioa. 
Each ample wu acrubbed, rinled in diltillf'd water, and 
dried. It wu thea .,.red and cut into the desired aiM for 
cookiq; tumipe were c:ut into 6-inc:h c:ubea. p.naip. 
11iced croawile, aDd carrota cut into l-ioc:h dice. Carrot. 
were allo •rved raw u ltripL Tbe eleued c:arrotl were 
c:ut into top and bottom halva ud put iDto two Iota. 
'n- balvn were cut leqthwile into f-iaeh .trips and 
chilled 10 minutea in a refriprator until tested by the 
pueL 

Each 1a111ple of a apecifle ve~ble wu cooked in a 
covered enamel .,.n in a minimum amowat ol boilinc 
dilt.illed water for a predetermiDed period; 18 miDuta for 
tUJ'Ilipe, II miautel for pannipe, 18 miDuta for lNB ear­
rota. and 10 miaatel for 1U8 carrota. Canota cooked in 
1N8 were laa mature and thua more tender than thoae 
eoobd in INS. Draiaed coobd tunipa Wft'l theo mubed 
with a potato IDAiber and ltirred to make a homopaeou. 
ample. Panoipa aad canota were draiaed aad arved to 
the puel memben without further preparatioa. For eaeh 
ample ol raw carrota two ltripe from the top halv• aad 
two from the bottom halva were ruadomly alec:ted to 
iJllure the tutiac of all portioaa ol the carrotl by each 
puael JDIIDber. 

Palatability evalaatiou were made by &ve memben 
o1 the Human Nutritioa Relearch Divilioa Ita! ia a 
room eeparate from that in which tbe ampi• were pre­
pared. The poe] memben were DOt CODDec:ted with the 
preparatioa in any Waf. IDclividual portioaa ol each raw 
aDd cooked veptable .....,Je were aerved in coded white 
diaba to the puel memben at 1-miaute intervala. Evalu­
atiou were made at iadividual tablea 10 arranpd that 
puel memben eould DOt oblerve each other' a reeetioal. 

Fla"VVO' wu evaluated on '-poiat acalea oa wbieh I 
reprelellted aatural, DO o«.ftavor; f, "alipt off-flavor; S, 
moderate ol-&avor; I, atroq o«-tavor; I, vvy ltrOJll oft. 
flavor. Similar ac:aJea were uled iD naluatin1 odGr ol 
tumipe and parmipe. 

The esperimeDtal claiJD .._. in the palatability 
evaluatiou of tunaipe, parmipe, and 1N9 c:arrota wu a 
Youdell aquare (Coehraa & Cox 1067) whieh coaUted ol 
flve ..io111 at e.ch of which four difereDt amplea were 
aerved. Tbe deaip provided four replic:atiou for each ol 
the be treatmeatl, ..ds replic:ation c:onwpoocliq to a 
field block. ADother Y ouden aquare delip wu uled for 
the arviq order oliN& carrota iD whieh two replic:ated 
Iota of the CODtrol ample provided far the aeveD treat­
JDeDtl required for t1Ua deaip. Samplea ol four treat­
Dlellb were aerved at each oiJeveDIHiiou. The daip 
yielded eisbt ICOI'II for the untreated ample and four 
for each treated ample. Raw and cooked earrota were 
evaluated in aeparate experimentl. 

RuuL'N AND DriCl·•ros.-Fiavor and odor acorn 
for cooked turnipa, cooked p.nnipa, and raw and cooked 
carroll are pl"eeented in table 1. 

Each mean ICON for flavor ol turnipa or puwnipe 
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DOIUG& TUIUQN p AIUIIflPII Flavor-Raw FlaYor-coobd 
(La./ 

-r.uuDT A.) Odor' ,..,. Odor Flavor Calif. S. Car. Calif. s. Car. 

Untreated 0 4.t 4.2 4.8 4.4 '·" 4.0 ~u .. . , 
Heptachlor • 4.8 4.8 4.8 4.1 1.8 s.e 4.0 4.4 

e 4.8 4.4 4.8 4.4 4.0 ... , .... 4.4 

Chlordane 5 4.A 4.1 4.8 4 .0 4.1 S.'7 S.8 .... 
10 4.11 4 .1 4.8 4.S S.7 S.t S.8 4 . I 
20 4.0 S.t 

Ten diller~.._,. 0.4 0.1 o.e 0 .7 l.i 1.0 0.11 1.0 

•)(-farutNal811S~Nb.l..,_..._._.,_(tl-l•-~all.iudlftl:oti.-M•-huodo•tl-(4_,.,_..,,~. 
~ S...al I ...-to ............... ; I,_,. ............ . 
'"-'eall ..,._taM biNI, ...... orw: I,,_,._ .. _..._., 
4 'n...._~two-lo~attllel"'-lwl.lt ....... ar....S.tloet.M ,.._(O.C.. • ...._t.M .-), 

lrcnrJl iD IOil tn&tecl with heptachlor or ehlordaae wu 
DOt aipi....,tl7 di«emat from the mean ftavor 1e0re 

for t.be uatre&ted amp~ iadic:atiq that ol..ftaTor. did 
DOt dewlop. Meu .-. for odor cl turui.- ud paio. 
lllipl were bjper ill all iDitaDCel thaD thoee for llavor 
and Do oft-odors were fouad. All II:Oret for that two 
Yefltablel were t.O or aboTe indieatiDc the pre.eaee cl 
oal7 af.,ht ol-oclor or of.ftavor iD .moe u.mplea. 

In botb yean, 18al aud 1Da0, the mean JCOre for ftavor 
cl raw csnob II'OWJl ill UDtnated plot. wu DOt lipil­
caatl7 ditrereDt from &ll,V cl the mean aeorea for ftavor 
ol amplea JI"'WWl ill IOil tr.tecl with beptaeb.lor or 
ehlordue. 

In the 1 N8 evaluatioo cl cooked carroll each cl the 
mea ftavor aeorea for ~a~~~pla from treated plotl wu 
sipiflcantly hiJher thaD tbe mean aeore for llavor of 
carrot1 from untreated plotl. In 1940, however, eooked 
carrota prepared from amples IJ'OWD iD treated plota re­
ceived a mean aeore for ftaTor which wu Dot aipifteantly 
different from aD7 of the mean ftavor aeorea received by 
the carrots 1f0WD in uutreated plota. 

No efeet oa ftavor of earrob either raw or cooked wu 
indicated by aoil treatmeut of ehlordaue at 10 poUDda per 
acre. 

Tbe Savor of tunUp.. parsnip~. and carroll wu not 
advel'lely afrec:ted whell ~ cl theae veptablea were 

groWD in aoil treated with i lnell cl heptachlor or i or S 
Ieveli of ehlordue. 
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