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INTBODVCTION 

Tobacco is a major cash crop in Southern Virginia, lorth Carolina., 

South Carolina and other southeastern states. !be economic :production ot 
tobacco requires a high yield of good quality leaf. Ot the averal di-

seases oontrlbuting to a reduced yield and lowered (l1l8li ty, root rot is 

one of the most important. Boot rot and root knot is estimated b7 Clq-

ton, et al (4), to cause damage to some ,00,000 acres ot tobacco in 

Virginia., North Carolina, Georgia, and 1lor14a. Th.us, several millions 

of pounds of leaf and thousancis ot dollars are lost ann.ually by growers 

because of these root dis.t1H1sea. 

There are five major factors that largely determine the occuranee 

and de'felopment of black root rot (1&1,ll,1:,isu;~1i1 ]21111211> , (l) the de-

gree of infestation ot the soil by the causal organism, (2) the soil re-

action, (.3) the soil moisture, (4) the soil temperature and (S) the degree 

of susceptibility of the toba.cco to black root, rot. The latter one is a 

factor of major importance, (although it is affected. in tlU"ll by the other 

aforesaid factors) • The development of varieties tolerant to blaok root 

rot has greatly reduced the prevalence ot the disease. The tolerance or 

resistance of varieties to root rot, however, is complicated by the pre-

sence of races or strains of the pathogen which dif'f'er in pathogenicity 

on different varieties of tobacco (1). 

In this study an attempt has been made to determine the nature ot in-

heritance ot resistance in tobacco to root rot caused by the fungus Thial-
~vio;psi; ha,aicola ( Berk and Br.) Ferr, with the view of evaluating the 
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possibilit7 of developing higher resistance to root rot by combining 

sources of :resistance from different varieties. 

Because of the oomplioated interaction of the ftm.gus with its en• 

vironment, the variability 1n different cultUNs of the organi• (14,27), 

and the peculiar manner in '-lhieh vari.eties of tobacco respond to it; d&-

t:lni t& conclusions regarding i.nheri tance were not expected to be drawn. 

However, it was expected that data obtained in the study would give ICl\e 

idea regarding the 'breeding beha.vior and nature of resistance to root 

rot 1n the 'Varieties involved in the atudy. 



BVIIW Of LITIIATID 

Black :root rot is caused. by '\1le fmlp.a D2&l.tYUWi MrAFJ-1 (lei-k 

aacl Ir.) fen, whicll va, first tiaooftl'H in lql.uul oa peas la \lae ,-ar 

1850 bT Berkeley and lrou and later described 'by larraris ta 1912 

(acoord:lng to MeOond.ck (20)). 

JU,stgn ta lliW bUtll Ia 1.)he Vld:ied. States, Di1J.1r'QQ.1&1 MU· 
.all vas first o'bsened bT flaaxter (a•) 1a 1891, 1• Ceuectint. ltx 

years later Selby (2S) to1a'Ul it on. .... roota ot laepaiu vld.oll ven 

growiDg 111 the greentu:nase. In 1199, he (26) 1aTe a short aeooat ot \lie 

tiauae oa tobacco aeedl1qs. S.rtl.7 attenu4s, 1a 1909, Gll.Nn (?) 

warned agaiaat the serl.ow.mess ot the cUsean •• 1w:,baooo, al tkovp. at 

that t1ae it was onl.7 reoopiaecl 1a Co.aneeU<Nt, u4 8TM tlaen 1a oal.7 
verr llld.ted. areas. But, vlMNTet-' the: plaats vtN attau:-4 the crop was 

a total failure. Since thea, black root nt has been oci111alclend to 'be a 

major cUse,Juie ot tobaeoo 1a cooler regiou oa soils 'tllat an m,t, T&J.7 

acid (J), (6). 

Ooaa14•rable vork has •• •• to _.... avaln.s of tol,acoo vld.ch 

are resistant to black :root rot. JfaJq Yari.eUea with dUtenat clqrees 

ot resistar.\et, !lave 'been 4eveloped, but ao variety witk u 1 .... reacUoa 

has beea l"eporte4.. laurson •t al (19) selected vllat appean4 to 1'e two 

hipl.J' resistant Tariet.ies .1n 194', bv.t later ooa1d.clend tl!ta to be onl.7 

tolaant or partiall.7 resistant (10). 

lttorts to breed res1stut Tarietles have been handioappet, apart 

from otb.er taotors, by cUttaNaces ia pa:thoaeneei ty ot variou races ot 



-,, _ 
the pathogen. 

!he e:ld.staace ot strains ot Nllltl&Plil MlliU+& 1a dltteren 
areas was suueatad. in a teat reported bf Kaalae (18) 1a 1931. le ob-

tained seed ot wait& ~lq tobacco, vMch was reported. to be resiatut 

to J'OOt rot, tn>m tile leatuoq AariC\tltval BzperlMat Stat!.••• %a td.&111 

at Ba.now, Canada, thla "f'Ulet;r pn'ftd ·to be ao bet'ter iJaan o'Uler aucep-

tiDle 'f'ari.eUes alread;J in. •••• Later., lJll,aoa (l) NOOp.1zi,cl toe ••••• 
ot blaok not rot hngwl on tJle basis ot tlaeil" patitopneGi\7 oa tUttenat 

varieties ot tobacco. Stover (27) al.so cleacn'btd :tev races, wld.ea, 1a 

his opird.on were probabJ.7 tile saM as ti&oae nooplucl fl&l"lln br Alll•• 

(l) ant Johuon et al (19). Stover (27) UM .tov •ao-ealled" Naiet.aat 

vuie'1e1 ta ais st-41••• O• ot tilt 'f'&ritti•• was toad to be •uratei, 

susoeptiltl• to su.aeep\ihle to all races; uotaer vas na1atut te o• "" 

and 8llH9ptibl• to tal'NJ. third YU"iev was Nrdst.aat to two ..... , --

den.tel,J n:scept.ible to a \Id.rd aad auseeptibl• to~ to._. ra•1 D4 tu 
fourth YUietJ vas relistaat to '-• races au aoden.W, SltMepij.Ut to 

Daitlms»1is l!l&liMJ& (Berk antt Jbit~) fen, ts IMel"allJ' :reoopiaed 

as the cause ot black root rot ciiseaae ot tol>aoeo. Ihle ,...._ ts IN• 

queatl.7 toad in associa\ton vi th aJ1 8.8COl!l'C•t.•, 'MrtJ.mt i&dltlrlt 
which at f'iJ-st was tlloqat to be the perfect •tac• of DdtJrm&»dl il:li-
.ull• However, JfcOol'lliok (20) daoJ1stl-at,ed ~t 1t vas a tistlne\ aa4 ••-

pa.rate f1mps troa Na.m@JNliS la11iuJ.11 Sto'V'er (27) ONN'1'N D.\IJ.11'1 

J»sigpl1 ia an on the roots ot tobaoeo oal.T it illq were intecW wit.II 



N•l1m»1&s wi,gol.1,. Be toun.4 that M•l.tlla NtiotJ.I ae1\ller ass1s\s 

nor himiers an attack ot 1)1.tlmtPtil iadHl&, le aoacl\td.e4 tllat, differ-

ences in pathog~rdci ty were not due tc the two speeies b\tt to tile pNsenoe 

ot raees of N,@l.an,o;R&I mu1ml.1, 
Several studies (6,13,15) have show tut the~ IIS&Jca.n2w1 

as;S,cp;J,a is capable ot 11 'V'ing in tiecqing oraam.c :iaatter 1n ti. sell tor 

several years in the absence ot a 11ajor boat plant. .Kaay SIU!peo'ts are 

fouud 1a the faailies Solonacae, Ltagt.'IIBi:n.osu 8.l'ld CU.eutldtacae (ll). hr 

these rea.sou, it appears that inoeul• is almost al.yqe pneeat S.n to-

bacco soil, and whenever factors, such as tempers:tmN al1d pl, al'9 tavor-

a'ble the disease deYelops. 

Ta· .tuDp.s first attacks the cortical tissue of the roots eitiwr 

throughout their len,th or c>JUT in segmen,ts (16,24). It arq exteJ:MI to 

the \md.erpoud portions ot tile st• and cause a rollCh•rdrc u4 a l>lack 

elu.reoal-llke discoloration which soaet:baes ezteads a,bove the &rGUcl. 

Vi tldn the roots the diseased tissues are Unted. red OJ!" pink. !lte 

smaller roots aq be entirelf rotted. away- Wile tu lar,n roots an onl7 

modera:tel.7 atteote4. Iu. severe oases, mst ot tu root qst• mq be 

rotted ava:t, lea'f'iag oalJr stu:bs ot roo\s or a whisk CU!posecl ot root st.bs 

a.n4 short fibrous roots vhich llave grow from above the old.er lesions. 

These, in turn, ma:, have been attacked, ldllo and deoqecl. 

liga:U!Dger (16) aad Jt:'taNT et al (24) state that tile fl.seas• tis• 

:rupts the '11.ptake ot water a.wt materials by tile roots, cauiq a st•W 

grovt;h of the :plant. The first a'bove groui qmpt.om unall;r is a gnater 

than nor.mal wUtimg of tu plants. Later tile leaves beco• aarrow, W.ek 



an.d tough. Badly intested pla.ata 1 top oat• or probe tllei:r intl.oreSHnee 

praatu:rll.y,. StoTff ( 2'1) stated t1:m, i». 11)UI seedliags ot auoeptlbl• 

varieties vldcb were 10 •• or less in diaaeter, bT:PhU were bequea'U.7 

observed to pass trma tu roots iato the stta a.Dd ooloaia tu vascular 

region of the SI~ lZF to.-, and occaeior.aa:u, into, the basal portions 08 'Ille 

first lee.ves .. 

The aost :bl.portaat tacto:rs wld.ch ird'lu.eace ti. dffelopment of \he 

disease, were ..m:aerated b7 tig}nlin.ger (16) as tollowst 

l) Degree of infestation of soil 
2) Soil react.ion 
43Si Soll aoistve Soil tepe:rature 

Sueeept:1.billty ot tJle Vari.•"7 

One of the most :bl.portut of these faQtol"s 1l.»4oll"edl.7 is the temperawr..-, 

(6,13,1,). Jones, et el (lS) .Qd Dore.n (6) obaeffed. that reot rot taile4 

to develop on tobacco at J;!OC. 'b11t cleveloped. readily at l'f°Cu Boot :rot 

was most marked at 17°C. to J;;;"c. &ml was n4Uce4 at tepentm-es below 

15°C. and above 2.6°C.. It is ot ate.rest to note that in. CQJ.tv.N Db= 
l.1:nep§is b111wrt. crows est tl!Om. 28°0. to J0°c. an4 J:IO'llrl.7 at 17° te 

2:fc. (14). Conent (5) detemined tut at high teperatana t1u,c acmuice 

ot the fungus in the tissue ws ludted. by a cor]q lqff ot cells., It us 
been suggested. also that differences 1.u cell compo s1 t1011 JIUq' account tor 

resistance ot the plants at higher t•pe:ra~s. The. action ot ta.pera-

ttU"flt is interrela:ted with other variable tactors. High sell aoistv.re, 

especial.ly near tlle saturatioD point, favors the disease .. fb.is dffelop-



•nt et the cU.sease 1n moist soil aq 'be eqlaiMd bT \Jle tact \Ila'\ \Jae 

t,mps tarives bettu ader moist conclitlou aad1 also, taat. tlle aall tat-

perature is lowere4 "7 a hip moisture content (lJ,lS). 

tu deYelopaem.tot black root rot is clleeke4 h7 a v•l'I' alkal:lae N-

aot:lon or a T•'l'T h1p. acicU.ty (2). InJu:r., troa black root rot aq ooeu 

when the pl is about S.6, bv.t tile 41•••• clffelops aore n.pi41T at a 

hip.er pl. As a paeral Nle, tu ld.per tile ffU naetion, tae -worn 

tu :root rot bec._s ui the p00NI' tJl.e grovta ot iooacoo (2), Ion.a (6) 

studied the Joint effect ot an4 soil nae\1011 aacl ooacl\Mle4, 

"The ori t.1oal poil'l\ tor black roet l'Ot ot tobacco oa tlie pl seale vu 

affected soMwlla.t bJ soil ta.pera-,.. tu tlie •U ul4 'Ulen wae -., 
l f 

black .root rot or onl;r t' trace at aa:, teaperatve 1a aoll v1ill a pl 

value of 5,6 or lower, • t. u:rked iAJlU'T oecvted witlt. a Naetion ot 
f . 

pB s. 7 and a taperatUN ot 1,0c.. As tile tapratve was wnaaed., a 

slipt.ly Id.per reaction was Ntfl'\d.NMl.1 lll°C., pl S. 7 or J.8J 21° aacl 

24°, pit ,.a, 2'fJ, pl s.a or J.t. tllen was little er -., iaJ1117 at. ,o0c. 
even in soil witll pl values ot 6.o to 6.t•. le ol,qffed '1\at 

black :root rot in the less acid soils, (pl S,9 to 6.J), with a coas'iant 

t•pe~atve, retardea tile gro'W't,h ot tobacco plots aoi-e wua t-, wen 

you., tlum vaea they were old. Also• at biper teaperatana l"Oe'i l'Ot 

vas JBOre severe ia Medltags tJl.aa on olclv pleats in soil at a gt vu. 
reaction. 

Maclae (17) f'o\md. a d1r•ot ralatiouhip 'betw•n the •en• ot ia• 

tection ud t.h• amo,mt' ot t,_ pat.ho,_ u tlie soil, bllt M o'D-

serred that a few diseased plants left 1a \lie soil .troa a pnY!.011111 7')&:r 
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provide sufficient inoculum to ce,use a complete crop f e.ilure the next year. 

The last and the most important factor in the developnent of the 

disease is the degree of susceptibility of the variety of tobacco. Johnson 

(12) e.nd Henderson (9), ha.ve observed that there are a number of degrees 

of resistance shown by different va.riet.ies in a given infested soil. One 

variety may be a complete failure, while another variety may not show 

perceptible signs of injury from root rot even under adverse conditions. 

Other varieties m.ay be rn.oderately :resistant or modera.tely susceptible. 

Nature of resistance in to!?fcco. 

Conent•s (5) investigations shov that resistance in tobacco to root 

rot caused by ThielaviOJ?siS basioola is "def::1.ni tely,. correlated with the 

ebili ty of the host to develop Et cork layer beneath the point of infec-

tion. The cork fonnation in tobacco roots is hastened by a rise in soil 

temperature up to 26° to 30° c. whi.ch might explain why plants become re-

s:lstant to attack by the root rot orga.nism e,t high temperatures. He also 

observed that the protect:i.ve corking occured in the plants of resistant 

varieties at all temperatures, whereas, in plants of the susceptible 

varieties the "corking off" of the fungus ocoured only at higher temper• 

atures. This 1.nforn.ation is thought to expla.in why the fungus cannot 

attack plants at temperatures of 28° to 30° c., which is optimum for the 

growth of' the fungus in culture (14), but does attack them read:Uy at 17° 

to 23° c., which is relatively unfavorable for the fungus in culture. 

It. cannot be assumed, hoirever, that resistance in tobacco or the en-

try of fungal hyphae into the roots is entirely mechanical, because some re.ces 
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of the .fungus may attack supposedl.7 resistant varieties .. The available 

information appears to indicate that resistance in tobacco plants may be 

both mechanical and chemical. 

lrn4JiN tsr reo:li. mt t1Q.11iimwt• 

Through breeding and sel.ecting, fairly satistaoto27 progress !las been 

:made in developing root rot resistant varieties of tobacco, altlloug~ tbeae 

varieties have not been as resistant as desired. Rtud.stant varieties· ha.Ye 

been produced in Virginia. (lo), North Carolina (22), Tennessee (8), Masse.• 

chusetts (16), and Canada (18,30). In areeeut paper Valleau (29), re-

viewed in detail th.a history ot the developnent of -,fuo:tous resistaa, 

varieties. Be states, ttTnese details are mentioned to emphasiu the tact 

that chance plays a great p•rt in tu development ot a satisfactory variety.• 

Be also pointed out that the origin ot some resistant varieties is obscure 

and that in some cases, a variety 1bas evidently resulted trom aecid.ental 

mixture.• 

Al.though Vallea.u (29) has emphasized the importance ot chance in the 

development 01? ve.riety, it can be easily seen. 1;hat lack of knowledge con-

cerning the inheritance of resis~nee to root rot and the biolo17 of the 

pathogen has deleyelli the development of more resistant varieties. · 

lnh@ri:sa.nst S:tf11i11@• 

Wingard (Jl) has rerleve4 the literature on inheritance of disease 

resistance. Many workers have shown that resistance or susceptibility to 

some diseases is controll~::l t1y one or mol'e Mendelian factors. Many di• 
seases, especially root rots, vaey in the degree of injury caused to the 
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host. With these diseases, in order to measure resistance, it is necessary 

to set up arbi trar., di visions to indicate the degree of injury. For enmple, 

Johnson (12}, 'While studying the inheritance of resistance to black root 

rot, used the height of the plants as an index 01' the am.ount of disease. 

'klhile 1 t is true that the height of the plant is much affected by the amount 

of root rot, height also may be influenced by genetic factors as wll as 

by the enrtronment. Limited attempts have been made to study the inheri-

tance of rcot rot resistrulce in tobacco (12,23,30). In most instances, 

however, these studies w-ere not pJ..anned to obtain specific inf'ormation on 

genetic behavior but \tere observations made on breeding material being 

used ill other experiments. The data obtained on inhe:r.itanee are, there-

fore, not complete. 

wbite (.30), working in Canada thought that resistance was dependent 

on t-wo pairs of dominant genes and that the degree ot resistance was 

influeneed by the number of genes present. 'Similar conclusions were 

draw by Nelson ( 23), but neither worker presented data to support these 

conclusions. Earlier, Johnson (12) found that the i:1 progeny of a cross 

between root rot resistant and root rot susceptible types were inter-

mediate in resistance and that the 12 generation yielded individuals ot all 

grades of resistance from those with greater resistance than the resis-

tb,llt parent to those with as much susceptibility as the susceptible 

parent. He did not draw any definite conclusions about the manner 0£ 

inheri ta.nee, except to suggest tha.t it could only be e:xplained b7 a 

multiple factor hypothesis. Bis studies were made on breeding stocks 

in varietal trials where he measured the heights of plants to indicate 



tae aJGOunt at disease. Ill dtsnsid.ng . the ti.t\dincs, lobsoa po:lnW 011.t 

t.hat, •It is en.dent 'il:lat 111 a di.sease au.ell as 1Thielana• root rot 110 

praoid.aal aetac4 of 4etel"Jllrdq ·tu actual .-unt ol Weotioa oa tile 

root.a is avd.labltit.11 The aeecl tor a 1'.tetiel' athod ot •atNriq Ule 

4•,r• ot naoeptlbillt,' ot plot• 1a inheritaace aw.di•• la~ re-
copised. 



KlfllWLS AID BIIODS 

Seed. ot t1 ve parental lines which wen thoupt to have IDJ'erent 

decrees ot root rot restst111.Aee wen o1'taiaed tro• Ir. ftmrstoa Mam.t,. 

AgroDOJll1' hpartaent, I. o. State College,. lal•iO, toe•~ wit.la "94 ot 
the tea r1 popUJ.attens of all pos•ibl• orosna aaong ·tMa (eaclw:11nc N-

ciprocal crosses) a.ad also ot tin r2 popalatiou.. A list of tM pareaW 

U.s uul the P2 seed l0ts reem.ved ho•••· Nau Qi ueed·b. then stua.ea 

1. Virgird.a Gold 

2. Vacn- 48 
J. Gold. J>ollar 

4. •~tllekT 16 
,. 11)2. 

12 sMCl lotst 

l. Geld. A<>lla- x Vuao:rr 48 
2. 402 X Golt lolle 

J. Vamorr 41 s len.tv.cq 16 

4. lent.l'lCk;r 16 :z 402 

5. 402 s VU10n 48 
All the parental liaes were p:re8\111ed to be Jaoaoqgo\ts. See4 ot each 

ot tile parents, \lle tea 1J. 1s u« f':lw P:a's was pluted in s1lt inch pots 

in the greenhouse 1n late October,. 19Sl, in sterilized eoil. When tae 

plants were three to :tov inches iA hcdcb:t thq wen truaplanted to three 

iaeh pots, one plant per pot. Tb.a soil used in transplanting was t.a.kea 
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trom a plot on the ta.rm at Virgim.a 101.Tt"hnic Institute, wkere tobacco 

had been grown tor seT&J"al years NMil w!lffe tu duaap boa J."OOt. rot u4 

been rather severe. 

The plots were allowe4 to grow tor a wu·atter transplan'\1r'.lg at 

which time tweatq-11. Te plants ct uifona $l11e ot eaca pe.:rental 11- and. 

ot ea.eh 11 popalation and t1tt7 pl.ants of each 12 pop\llat1oa ( Qeept tor 

Gold. ll:>llar x Vamo:rr 4S of which ow., t\Mnt;y-t1 ve pluts were &ftil&ble), 

wen seleeW an.4 arranged in t:ive ru.dolliied blocks. •oh block contatud 

ti ve plants ot eaea paru.tal line al'Mt ot each 11 ad 'tea plants ot NM 12 
' except tor Gold Dollar x Vuiorr 48 ot vld.oh thee were 0Dl7 tiff plats 1a 

each 'block. Th-. plants Wft"e allowect to grow in t'be root rot ixatested eoil 

ror fiTe weeks from the time or transplanting. (lor.mally it t.akes about. 

two to thrff weeks tor uvelopaem; of ,:oot rot U'Dder tavo_.a.ble coatitlons). 

At tlle end ot that period thei-e waa ,c,o4 4evelopMnt ot root rot as la-

d.icated b,r the wilting ot most pl.ants. !he plants were tlle NIIIOTN troa 

tae pots, tu soil vashed from tile roots u4 t1le plants inti vi~ ecore4 

on a aero to ten basis tor !!leftri\7 ot root rot. The plants tllat 1-4 ao 

visible root rot fi8lllSg9 were scored nro wkUe those tut wen ua..U,, 

dama.ged., that is, all the rootB rotted avq, we.re scored ~. The plaata 

that kad only a part ot the roots rotted were scored in bet"'"8 tk&se g.. 

traes according to the NIO\Ult ot daage. 

An additional group ct five pln.nts ot each parent aw.t ot each 11 was 

transplanted to a bed in the greenhouse and alloved to grow to ma tun ty in 

order to make 1''lekcrosses and to obtain :r2 seed tor .turth.er !!!twlies. 

&>me ot the floral shoots of the Fi, plants wre bagecl and. allowed 
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to sel.f pollinate to give F2 seed while otller shoots were backcrossed1 to 

each of the parents involved in the cross, to give bacltcross seed. 'this 

gave e. total ot ten F2 and. twenty backcross populations along with t.ive 

parental lines and ten r1 populations saved trom the seed obtained from 

Dr. Mann. A second experiment was conducted in the same manner as the pre-

vious one using twenty plants of each parental line, twenty ot each '1, fort7-

fi ve ot each F2 and f'ort7 of ea.eh backcrosa, m.aldng a total .ot 1,,0 plants. 

However, the actual number of plants e:umined was a few less, because SOM 

of the plants died and in one or two eases the labels were mixed while 

washing, making it necessary to discard those plants. The plants a.gain 

-were arranged in five randomized blocks ot 310 plants, made up ot tour 

plants of each parent, four 0£ each 11 , nine of each 12 and eigh.t ot 

each backeross. 

They were then studied for reaction to root rot, using the SUJ.fJ method 

of scoring as described above 

It may be pointed out that in both tests the plants were not 

transplanted the same day nor washed on the same dq. It took two to three 

days to transplant and two to three days to make the readings on the degree 

of infection of the roots. 

No measures were taken to assure that only one race of the root rot 

organism was being used in this study. A homogeneous mixture of soil 

from a root rot infested field was used for all studies. If more than one 

race existed in the soil, it was assumed that they woUld be present in. all 

pots. 



- 18 -

The first test was conducted during the winter months when the teapera-
o 0 tu.re of the greenhouse was between 65 and 70 F. The second test was con-

ducted during the summer and the temperature fiuotuated. widely, often reaching 
0 0 

a high ot 90 to 100 F. 



EXPERIMDTAL IIIVL'1'1 

!be sumer reaul ts, al though ut t.J'pical of tkon expeeted it ..-. 

4ueted uu.er cooler taperat\lN1 an preaeW e.a a supplant to the 

winter relNlta, ud. to indleate the type of results obtaiaed •• IOll• 

ditiona of hip wmperatve. 

the uta f'l"OJll the tw st.vdte• eondwlrted are given 1a table 1. All 

data presented are origiaal observations bat be•use of larp aennlatloa 

ot ~sat the h1ghei- acl ot the not rot aeale ad the ..U .. be:r 

of individuals in tb.e populations &tudied, the statistl-1 aalr•• of the 

data; were mate on tl'ad'omecl val:a.es. Th• scraar...,.NOt vansfonaattoa, 

aceom,pl:.lshe4 by addill.g 0.5 to edh value and utrutiq the aqure-:root, 

•• Ullell. 

The atatiatical aaal)"aes of the data, g1 va 1a table 2, :la41eated a 

rdpifieaat dittereu. amoag populatioa 11u11ans.. file data tor eaah oroas 

are presented gnphioally in tigurea 1 through 10. (The l"OOt rot score 

has mlatakeal.J been eallecl tsps aeon 1a these tip.res. J:,q plaoe 

where tungua nore has beu utted reten to the root rot eeore 'baaecl on the 

•oat of visible daage eaused to the roots by the tmipa.) !lie meaa 

•f eaah variety- and•••• of all pro18JIJ' tra the sevenl crosses la 

which th.,- were in.volved an given la table 3. 

fN:eptal JJa••• The parental lmes differed greatly 1a tkelr re-

ution to root rot as sho,m by the root rot aoore ( table l). '!hen was 

el.so a wide raqe lb.own h the root rot score of illdividual plaata withia 
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Table - 1 - Mean root rot score, range, and number ot plants of parent, F1 , F2 and 001 populations 

studied in the winter and s\llJDler tests. 

Varieties or s;;r:oss1s 

f a,renlt s 
lC7 16 2.44 0.77 
Va. Gold 6.16 2.12 
Vamorr 48 7.60 1.50 
Gold Dollar s.92 o.SJ. 
J.02 9.;4 0.75 

11 populations 

Ky- 16 X 402 . 7.44 1.44 
Vamorr 48 x Jty 16 4.60 1.89 
402 lC Vamorr 48 8.45 1.18 
Gold Dollar x Vamorr 48 8.28 :i •• 60 
11)2 x Gold Dollar 9.84 0.12 
Ky 16 x Va. Gold S.92 1.84 
Gola. Dollar x ly- 16 4.24 1.90 
Va. Gold X }IJ2 7.6:; J..70 
Va. Gold x Gold Ik>llar 6.).3 1.57 
Va.. Gold x Vamorr 48 7.52 1.ss 

F2 populations 

Icy- 16 :x 402 6.72 ).15 
VtmDrr 48 X Ky 16 7.02 2.53 
/IJ2 x Vamerr 48 8.60 1.34 
Gold Dollar xVmoorr 48 s.oo 1.22 
402 x Gold Dollar 9.26 1.01 
ly l.6 x Va. Gold - -Gold 1ellar x .·ly' 16 - -Va. Gold x 402 - -Va. Gold x Gold Dollar - -
Va. Gold x Vemorr 48 - -

BC1 populat.ions 

(ly J.6 X 402) x$2 • • :.r ly 16 
(l'amo:rr 48 X ly J.6) X YUIOff 48 • • X Jty 16 
(402 x Vusorr 48) x Vamorr 4S • • X 402 
(GGld 1)o].lar x Vamorr 48):x: Vamorr 48 • • x: Gold Dollar 
(A02 x Gold Dollar) X ,402 

• • x Gold Dollar 
( Iy 16 :x Ya. Gold} xly 16 

• • x'fa. Gold 
( Gold Dollar x Ky 16) X ly 16 • • X Gold Dollar 
(Ya. Gold X 402) x Va. Gold • • X J/)2 
( Va. Gold x Gold Dollar)x Ya. Gold 

• • x Gold Jbllar 
(Va. Qo].d x Vamorr 48) X Va. Gold • • x Vamcrr 48 

1 to 
2 to 

No.or 
I flws 

4 
9 

4 to 10 
S to 10 
7 to 10 

5 to 10 
2 to 9 
6 to 10 
5 to 10 
8 to 10 
3 to 9 
l to 8 
3 to 10 'to , 5 to 9 

1 to 10 
1 to 10 
5 to 10 
6 to 10 
6 to 10 

----·------. ........ 

25 
25 
25 
25 
24 

25 
25 
24 
25 
25 
25 
25 
25 
24 
25 

50 
50 
so 
25 
so 
---

Mean I 
In I I 

1.70 0.74 1 to 
3.30 0.83 2 to 
2.60 l.70 l to 2.so 1.40 l to 
3.65 1.60 l to 

2.50 0.52 2 to 
2.35 o.83 1 to 
2.80 1.10 l to 
3.05 0.96 l to 
).8; 0.87 2 to 
2.45 o.,s l to 
3.20 1.06 l to 
2.45 o.62 l to 
.:,.1s 1.17 l to 
3.75 1.39 2 to 

2.40 o.96 l to 
2.09 0.91 1 to 
2.57 1.05 1 to 
2.13 1.23 l to 
3.82 1.12 2 to 
2.38 0.92 1 to 
2.43 1.03 l to 
2.90 1.43 l to 
2.93 1.23 l to 
2.67 1.13 1 to 

3.25 0.74 2 to 
2.43 l..43 l to 
1.92 o.• l to 
2.24 o.75 l to 
2.32 1.18 1 to 
2.42 1.20 1 to 
2.J.O o .• ,, l to 
3.33 1.20 2 to 
3.62 1.0, l to 
3.10 1.25 1 to 
2.-40 o.78 l to 
).23 0.94 l to 
2.82 c.,a l to 
).07 1.11 1 to 
2.52 0.95 l to 
2.97 0.81. l to 
2.81 0.92 l to 
4.11 1.21 2 to 
2.64 0.92 ]. to 
2.23 o.Sl 1 te 

.3 

' 9 
6 
7 

3 
4 
5 
4 
5 s s 
3 
5 
6 

4 
4 
4 
9 
7 
4 

' s s 
6 

4 
4 
4 
4 
6 
5 
4 
7 s 
' 4 

' 7 
s 
5 
4 
5 
6 
4 
4 

lio.o.r 
ll!ulJca 

20 
20 
20 
20 
20 

12 
20 
20 
17 
20 
20 
20 
20 
16 
16 

44 
44 
45 
45 
45 
44 
44 
45 
45 
43 

JI) 
71 
40 
'If 
40 
40 
JIJ 
IP 

39 
IIJ 
38 -» 
JJ:J. 
40 
7J 
71 
JIJ 
yrJ 
!f) 



Table - 2 - Anal.y'aes of variance ot parental 1'1, P2 and backcrosa populetiou baaecl 011 l'OOt rot 
score or iactindul plants. 

Winter Stlldy 

lU'M\1 
Among.parents 4 34,.881 8 .. 220 26.112" 4 3.616 0.9ll 7.S28ft 
WiWA punts 119 6.170 0.333 ,, 11.s;1 0.121 
Total 123 .u.o,i - " lS.171 -
f!'9:atlou 

Amoag '1 9 2,.,,, 2.628 71.270 .. 9 3,.463 o.)a) 9-1'2H 
WitJain F1 2JS 1.978 o.on l?l ,.z,4 0.042 
Total 247 :,2.63) - 180 10.?Yl --

"a ee!:ati.ons 
•ac r2 4 ,.a, 2.4J4 14.022ft , ?.Jj'I o.l'l.? '1.3()6tf• 
Witld.a :r2 220 :,a.w 0.1,s 43:, 48.4'? O.lll 
Total 224 ,48.160 - 442 ss.124 ............ 

B01 poplil.a'tiou -- BC - - 19 16.238 O.IJ4 ,.,oaw-
Wittd.a BC - - - * 62.8)9 0.081 •w - .......,.__ .......... 787 19.071 -

* SipUleut •• SJ 1ew1. 

ff lip1tieu\ a\ a le't'-1,. 

I 
ti 
I 
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some ot the parental line,. Var:tetiea 402 ar1d 16 were the extreme 

types in both the winter and $Ul'IDer r,rtudies. In tlw winter stud;J 1/J'a was 

found to be the most susceptible 'hn"iety vith a meatt root rot aoore ot 
9.54 :t, 0.75 and a range cf' 7 to 10, vlli.le 16 watt the meat resistant 

variety w.Uh a mean score o.t 2.1..4 s o. 17 and a range ot 1 to 4. Va. Gold, 

usuall:,, elatH!l~d as a tolerant variety, had a nui.-.an. score cf 6.16 t. 2.12 

vi th a range of' 2 to 9. Vaxnott IJl was :tGUnd to be a modera,tf4y tole-n.mt 

variet~y, with a r.1~n et 1.liJ t. l .. 50 and a~ ot 4 to 10. 00.d Xk,llar 

had a mea.,"1 ot a.92 t. 0.8J. 'W'hich vu 911ghtly leas than that ot ll)Z. 

In the ~er •tudy, the average l"'OOt rot aoores ot all 

population.a etu.di$<:l vere considerably lQ1N;:r than in the v.tnter. the 

probable cause o.f this redQetion in root :.rot vaa the high taperature 

vbich prevailed d\tring th• period of the WJmll.er srtuc}J. Hovever, the paren-

tal. varieties Jl'!.aintained, in general, the se'ue re.i.attonship ia both 

studies. The only e::;:oeption wa.s Va. Gold, wai.oh ve.e leas :resistant in 

fJl'Umlller than Vuiorr or Gold Dollar. 

The classif'iea:tion o:t these varieties based on the· root 

observations agrees with the elassitication ba8ed on SJ!'l!P-

toms as determ:I.n.od by other wrkers.. The wide range ob.serv$1 td thin the 

preffl.'Ul.'lably bomozygotu• parental varieties 11 attributed to variation 

betireen pots as regards environmental factors such as soil temperature,. 

pH and moisture. 

Croa!•11 All the 11 progeny 11oans were between the mean ot their 

respective !)Q'E'lnts 1n the v.tntf'r stu.ctr, u show in table 1, vi th one 



exoeptioru b7brid 402.(meo 9.54 t 0.?5) x Gold Jollar(mea 8.92 t 0.81), 

a cross betWHn two susceptible varieties, 1••• a , 1 population. with a 

mean of 9.84 t 0.12. vh1oh is higher than tut ef either parent. In the 

five fa populations studied ia the winter,, two had a slightl.7 higher d4 

two allght17 low:r means th.a the eo:r11"e11poJ!ld1ag 11 811d •• waa con.a14en.• 

bl.7 higher than 1 ts 11 •uia.. 

•• ruge of plants obtain.e4 1B the Ji paention w.a htel'll841ate 

when oom.pared to the two para.ta. fte J'a populatioaa general.17 ver. mGN 

variable than the 11 populationa, ha.nag plats as resistant•• tile re~,._ 

tant panmt and as awsoeptible aa the nseeptt\lle pa.rest.. Benatat 

plate ecovlld less treqvaU,, than swaeept,ibl.e oaaa. Th• eocm.naee ot a 

wider rap 1B the Fa than ill the r1 popula.tioa !ailteated. •P'ecatla 1a 

the Fa• 'there vas no iltini te ind1oation et domhtdOe of ~rea.etaoe fill' 

n. .. pti'bil1t)'. 

Ia the auaer, four out ot ten , 1 populations bad a higher .... 

root rot·MOre tha either J!U"l!mt. th• ones 402 x Gold Dollar p.w a 

higher P1 popatattoa meaa thu .t ther p!U"Rt :bt both the 11R2111Nr ad vt.ater 

teats. Moat of the r2 poptdatioas ud a slip~ J.awr mea u.d a greater 

range thu. their Fi population w1 th the exnptioa ot Va, Gold (.Mil 

3,30 ± o.a,) x 402(meaa 3.6S t 1.60). Th• 12 meu ot this fl"ON 

(2. 90 t 1 • .4,;) va• slightly higher than the r1 aea(2.4, t 0.62). While 

these •fill difterenoes between the r1 and t 2 •••• probabl.7 eould nt 

be show to be different statiatioal.17, 1 t at least 1• interesting a4 

prol>abl7 aiptticaat, that the 12 mean was 1~ th& the r1 1n eipt 
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out of tea eases Slld higher ia OIUJ' oae. Thia may be u iadioation •t 
partial dominance of susoeptibilit,. 

The baokcrosse•• were onl7 studied in th• l'UIDer and tor thia reaaoa 

the obaerv,d.ions cannot be ooaa14ere4 to N conclwd.ve. The reaults, 

however, (table l) augpsted. tbat when the r1 was baok1rossecl with the 

more resietu.t parent a lower I01 Jll8U vae ohtaiaei than when '-ekel'Oaaed 

with the more swsoeptibl• parent. !he exceptions wen vith the oro•• 

Vaaorr 48 x I)' 16, 11'1 which the IMW1 ot the baeknou to Vaon 48 

(2.60 i 1.70) gave a lower mean •HOre or 1.9210.80 the the llaekero11 

to r,- 16 (l.70 t o.74) which had a meu of 2.24 1 o.,s, .a va. Gold x 

Vaorr 48 vhiah when 'baekcroased with la.on 48 (2.60 t. 1.70) p.ve a ICi, 

mean or 2.27 i o.Sl ad vith Va. Gold (3.30 t 0.13) gave a mea:a af 

2.64 i 0.92. !owner, the latter ••ptioa holds tr\w· oal,- 1£ the winter 

partmtal meaa 11 eoneldeNti. J.a cu be seea Va. Gold aotul.17 luuf· a 

higher mean than Vaaorr 48 ia the atlllller at'Wl7. 

'!be 4ata given in ta'ble 3, ahow that the total aeu ot various r1, 
F2 u.d baekorosa populatloaa ia vhiob a ftriet7 vaa a OOllllml parent, ta 

pneral,, was in proportion to the eOlltllOa parent mea. fc,r :l.ruatooe ill 

the wiater at-, the average of 11 populations iavolviag 402(9.54 to.,,) 
as one pe.nmt vas 8.35 t. l.ff, of those involving Geld Dollu(8.92 t 0.81) 

was 1.23 11.33, ot those involving Vaorr 48 (?.60 t l.50) •• 7.20 t 2.1"71 

of those with Va. Gold {6.16 ± 2.12) was 6.86 tl.841 and those with 

16 (2.44 t o. 71) was s. ;,: t 2.20. A aimilar rele.tioaship ed.1tei la 

F2 aad baekcroas po]'Ml.ations with the eneption that the rank of the 



!aDle - 3 - Hean l"OOt. rot seen ot the parents and or all p1'0&8DJ of crosses in 'Wl:d.ell the.r wen 
inwlved. 

fHM\I 
402 9-54.t 0.1, 

Gold U.ll.U' a.,2 .! 0.81 

YUlOff 48 '·'°. -1 .. ,0 

ia,. Gol.4 6.16 ! 2.12 

17 16 2.44 .t o.r, 

Winter~ 

Meo of all lfean ot * 
F1 propl\V' all 12 
or inticatea Pl'OCellT of 
panat 1:adicaW 

paru.t 

s.,, ! 1.S? 8.19 .t 2.22 

?.2J ! 1.,., 9 .. 10! 1.0, 

?.20 .t 2.1, 8.66 • - 2.22 

6.86.t 1.14 ----~- ........... 
,.,, t 2.20 ,.tn - 2.at 

J.6S.t 1.60 

2.50 .t 1.40 
2 .. 60 ! l.'70 

J .. )O,t o.a, 
1.10 .t 0.''14 

Meo 0£ all lifeaa of all •• of "1 P"IU1' "2 p:repq all 8Ci 
or ad1ca:ted of 1Bdicatecl prcpq 
parent. parent ot inti-

cate4 puent. 

2.94 .t 1.02 2.92 ! 1.17 J.06 ! 1.04 

3.34 .t 1.05 2 .. ,a .t 1.2s ).JI)! 1.03 

2.'2.t 1.29 2.Sl.t 1.oa 2.1s .t o.:,o 
2.,0 .t 1.1, 2 .. 12 • ·- 1.04 2.as .t o.96 
2.6) .t 0.94 2.)2! o.,o 2.47.t o.,, 

' 
~. 

I 



orossee from Gold llollar was m.ot alwa.y's the ume as the nmk of told 

Dollar amoag the parental varieties. 
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DISCUSSION CF Dll.JLTS 

One ob3eetive ot the stud.7 was to evaluate the root rot reaetiea of 

the f1ve tobaeoo var1et1ea used ia the eros••• Utl. to detend.ae vhioh, lf 

Ul7• would be of value aa parental YVietiea in e. bned.iq Pl"Oll'Ul tor 

reaiatanoe to the diSMse. Th• atatiatioal ual;y'aea indiu.ted a hlpl.7 

81pif'1out ditterenee among the root J"Ot reaction ot the varietlea ia 

both the wiater and -•r 1t'Wli••• 11' 16 vae the moat reeiatu.t type in 

both stucli.es and in no ease gave a root rot HOre hiper tho 4. There.,. 

fore, it CO\ll.d be Hid that all plants in the YU'iety could 1Mt elasaU.'led. 

as resistant or mo4en.teJ.T realatant. 

Va. Gold Gd Va.on- 48 wen olaadtiecl as t.atenied.iate er tolennt 

ia. their reaetion to roet rot 1n the v!nter atud)r. Va. Geld shoved eJd.Nme 

variabilit7, gi'Ving pleats nmgiq in root rot aoon from 2 to 9. A• is 

e'fid.a.t from their aeana and rup, the V"ariet7 Va. Geld was more toler- .. 

,mt than Vamon 48. ha•uch as root rot ia eaused. by en orguia vhiob. 

is eapropbyt1• and rather ruthl••• in its attaelton roeta, and l:leiag 

highly inn....,_ by environmental eon41tion.s, this 'Vari.abilitJ' in a 

moderatel7 read.stat variety is mot uaexpeoted. X. a VU'iet,- with re-

lativel.J high res1atance, un.roameatal taetora mq ..,use a tew plate 

to be given a diseaN eecn that is eo.1nelilhat higher tbaa eXpeeted. Rov-

ner, the lover limit for the olassif'ioation of plate 11 al.nu,- cloee 

to the population mean, 11ml ting 'ftrie:tioa 111 the lower level. Un• 

wise, a variety vhioh is genetically neeeptibl.e would ha.Ye ita aean olo• 



to the upper end of the classi.f'ieat1on seal•, liaitiag 'Y&l'ia'bUit.J 

there. A variety like Ya. Oold, be:n.ag aa tnteJMdiate naet1oa and a 

population mean near the lliid.dle of 'iae :root rot soale, caa 'f'U'l i& iota 

directions. Like'Wise, ftl'ieU•• tnwiariiaw ia nsietu.ce w11l.d pn-

babJ.y react JDOro easily to variation ia enViro.aeatal ceaditioas. 

Qold Dollar arui 402 were claasiti•d. as susceptible. However, Gold. 

Dollar -was less suaceptiol.e than J/)2. Altho\l&A the diff•Ntaoe bet.w..n 

the mean root rot aoo;re ot these t'WQ varieties was small, it appann\ly 

was a. tne ditterenee. In Fi popw.at1on1 bo:m erosus ot tbeae ~w 
varieties with each. of the other three, the •an ot croana with 402 

was higher the those w.t.th Cold Dollar in all tllree causes in ta winter 

study. This did :not, however, hold tne in the S\llllller stwt;r. While 

Gold Dollar 1 tself' was less susceptible thm 402 i.l1 the suaer •~, tile 

mean root rot scores ot ,1 cr,uuHu, with 402 wen slightl.y lower 

those with Gold Jlollu~ .No clear •xpJ.an.ation cu be giYP tor this n-
a.ction. 

In the SU1'1l11ler study of parental varieties, Va. Gold. which asA NeD 

classified al:ll intel'IMtdiate or tolerant in t)ae. wiate;r s'ttiltiT, was acre 

susceptible than VelDOrr 48 or Gold Dollar. In samaer, th6 a.an Qf all 

crosses w.t.ta Gold Dollar, however, was hip.er t1um with Va. Gold., wld.le 

the mean root rot score ot crosses vith Va100rr 48 was lower than. for 

those with Va. Gold. It is possible that the relative rank ot the 

varieties -would. change when grow under different temp,ratuna, and taat 

their ability t.o contribute resist.a.nee, likewise, -would. obaage. H'roa the 

standpoint ot a breeding progra, it wuld be desirable to choose a paran.t 
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which gives resistance under varying environmental conditions • 

.An examination of the performance of these varieties in cross com• 

binations should give an indication of their value as sources of resis-

tance in a breeding program. While it is obvious that performance under 

field conditions is the final criterion on which to base such a decision, 

the greenhouse studies can be used if there is a fairl7 close correlation 

between greenhouse performance and performance under field conditions. 'l'he 

classification of the five varieties based on the amount of root rot pre-

sent on the roots of seedling plants, as :made in the present study, does 

agree fairly well with the classification made by other workers based 

on above-ground symptoms under field conditions • 

. Another object of the study was to learn something rega.rding the in• 

herltance of' resistance to root rot. A knowledge of inheritance and number 

of genes involved in resistance to e:n:y disease is valuable in planning a 

program for breeding for resistance to it. After completing the study it 

became obvious that the populations grown had not been sufficiently large 

to drav any definite conclusions regarding mode of inheritance. 

A comparison of the parental means and the average mean of their r1 

progeny indicated a rather close correlation between the two 1n both the 

winter and summer studies. This indicates a fairly high heritability of 

reaction to root rot. If this indication is true, then a variety with 

the highest resistance to root rot generally would be our best source of 

resistance in a breeding program. It also appears that resistance to the 

disease was sufficiently simply inherited that plants as resistant as the 
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most resistant parent could be recovered vi.th fairly high frequency in 

the F2 populations. 

In all cases except one in the vinter study and in most cases in the 

summer study, the mean of the Fi populations -was intermediate to that of 

the two parents. Generally, there was no definite indication of complete 

dominance of resistance or susceptibility. In some eases, however, there 

was evidence of partial dominance. In the winter study of the cross Ky 16 

x Vamorr 42,, the Fi mean ws closer to that of Ky 16 than to that of Ve:morr 

48. Likevise, the F2 mean was significantly higher than that of the '1, 
which would indicate partial dominance of resistance. Had there been no 

dominance, the F2 mean would be expected to be the see as the 1], mean. 

In the cross Ky 16 x 402 the opposite was true. The FJ. mean was neare:r 

to that of the more susceptible pa.rent and the 12 mean ve.s lower than the 

F1 , indicating partial dominance of susceptlbility. 

It is entirely possible that genes for resistance from one variety 

would be partially dominant in cross with some varieties -while they wuld 

be partially recessive in another cross. Dominance or susceptibility 

must be measured in tenns of the particular cross being studied, since 

variation with respect to separate loci and different alleles may be in-

volved. 

In the summer study the means of the F2 populations were slightly 

higher in pra.ctically all eases than the mean of their respective F1 

populations. This could indicate partial dominance of susceptibility, 

or could result from the fact that all means in the summer study were 



- 41-

close to the lowr or ree1.atant end of the root rot scale. In the F2 
! 

pdpulatioas, pl.an.ts segregating for suaceptibilit:r would be more likel7 

to deviate from the population me• than those aegregatug for resistance,. 

As in the case of parental varieties, those F1 poptl].atioas with the 

mean root rot scores near the middle of the scale showed more varia~lity 

than those with means toward either end of the scale, The explanatioa 

for this probably would be the sae as for the varlation in parental 

varieties. 

The r2 populations in general we:-e oonsiderabl.7 more varia.ble tbaa 

their respective r1 populations. However, the variab1lit7 was not ntti• 

eiently greater than in parental.and 1]. populatione to pendt drawiq de• 

finite conclusions regarding segregation. Ae previously mentioned, the 

recover, of resistmat types in the 12 from crosses between nudstQt alUi 

sueeept:1ble varieties oeoured \d.th trufficient frequeney to ind!eate that 

stud:,- of the 13 progenf from individual 12 pluta would be neoesaary to 

show whether homoqgous resistant t,-pes were being recowred.. 

In a cross between two suseeptible varieties, 402 and Gold Dollar, 

all 12 plants recovered. were of the susceptible type. However, a tev 

plants more resistant than had been.round in either parent were obsened.. 

Again, f'urther stud,- from these ind:tVidual plants would be nece&aal:'7 to 

determine whether this high•r resistance was genetic or envirome11tal. 

Unfortunately the F2 population f'rom the cross of two intermediate 

or tolerant varieties was not studied ia the winter. However, the 12 

population in the summer study of the cross Va. Gold x Vsmorr 48 appeared 



to give a higher frequency of resistant plants than vaa found in either 

parent. Likewise, plants were reeovenid. in the 12 population. that were 

more susceptible than those found. in the parental varietlea ot this croes. 

While this evidence is not conelusiYe1 it does hdicate the possib1llt7 

of recovering high.er resistance by crossing betveea intermediatel.7 resis-

tant varieties. 

The b&cltoross populations were studied onl.7 ill the llUllll!ller. ls pre-

viously indicated, the high temperature during the sumer atud.J' eau.884 

most or all plants to be fairly resistant, aad. the aeareptioa could net 

easily be observed. Ia general, however, the backcross to the more 

tant parent gave a lover me.n root rot score the the 'backcroae to the 

more suseeptible parent, sho'Wing reeoftry of pu-ental gen.ea for root rot 

reaction. The small populations used ad the masking efteot or high te• 

perature, prohibits the dra.wiJig of definite conclunona from the backcroas 

studies. 

Inaaueh as environments play an importaat role in the development 

of root rot and mask the genetic ftl"ia.Mlity, it is proposed that in 

future 1enetie studies, some oon.sideration be gi:T'en to studying the r3 
progeny from individual F2 plete as a means of getting a better estimate 

ot the genotype of the J'2 plants. Tb.is would help to reduae the 8lTOJ" ot 

me-classification of F2 plants and give a better description of the r2 

population. 
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SUMKA!Y AD COIOtl18ICIS 

the inher:ttanoe of red..sta:.tu::ie to black root rot ia tebaooo, eauaed 

b,r the tuapa D!•l1D!R•&1 •&sols (Jet. ml Br.) Ferr., was stldie4 

w1 th a view of developiag higher resistucu, by' eoabining genes ffta 

various sources. The studies were eondu.otecl uader greenhou• 00841• 

tiona during the winter and summer Me.eons or 1951-§2. the ti ve paNntal 

Uaea, the '1 bybrida l,etweea them ud five or the 12 popolatioas wen 

iaol'Uded in the w111ter atud.y vh• the taperatur. aven.ge4 bet.wee. 69> 

and 700 F.. The t1-Ye pareatal 'fV1eUea, all the r1 12 , u.d ••ro•• 
popttlations were in.oluded in. the ---•r stuq 'Wbea the tempeJ-ature eov.14 

not be ecntnlled. ill the gn.iaouH. The eftluation of reaistanoe vaa 

done on the basis of visible 4nage to the roots of the Ned.ling plats. 

The resul.ta iad1oat.ed that1 

1. la the winter stud.y oal.7 oae variety, lb" 16, (aea 

2.44 t o.w, rage l to 4), was fotm.d to be reaiataat. Ya. Gol4 (aeaa 

6.16 t 2.la, :rmge 2 to 9) UH1l ,_.n M (aean 7.60 t 1.,0, raqe 4 te 

10) were classed •• tolerut t,pes. Gold Dollar (aeaa S.92 to.a., 
rage 8 to 10) and 402 (mean 9.'410.7S, nmge 7 to 10} were olasdlled 

as susoeptible varieties. Thia olasaif'ieation ts 1n paeral qr.._t 

with the olasaitication based on abov• ground tqllptoae as doae 1rf other 

wrkere under field eonditione. ftd.a lhowa that ooaeluions dra• troa 

the study can be used in a breeding progre. 

2. While all varieties were reaiatut to a degree 1A the IJUlllter 

study, gin.ng, a eon•iden.bl.J lower average mean root rot moor• thu that 
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in the win·' er study, the relative rank of varieties remained the same as 

in the winter study • 

.3. The means of the F). populations, in general, were between 

the means of two parents in both the winter and summer studies, but one 

cross in winter and four in summer gave higher F1 population Jneans than 

the.t for either pa.rent. 

4. The close correlation between the parental means and the 

average mean of' their F1 hybrids indicated fairl7 high herd.t11hili ty, 

showing that the variety with the highest resistance to root rot probably 

would be the best parental source of resistance. 

;. The F2 populations segregated into plants a.s resistant and, 

in one case, higher in resistance, than the more resistant parent and as 

susceptible as the more susceptible parent. 

6. The baekeroas to the more resistant parent, in general, 

gave a louer mean root rot score then the beckeross to the more sus-

ceptible parent, indicating the recovery of parental genes. 

7. Generally th.ere wes no definite indication of complete do-

minance of resistance or susceptibili t,y. Ho,,,ever, in some cases there 

was evidence of partial dominance of one of these characters. It was 

concluded that genes from a variety may be partially dominant in crosses 

with one variety while they may be pe.rtially reeessi ve in crosses with 

another since va.rie.tion with respect to separate loci and different 

alleles may be involved. 

8. No definite conclusions regarding the number of genes con-

trolling inheritance could be drawn. This resulted pertially from the 
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small sizA of the populi'ltions studied. However, there was an indice.tioa 

that, the number of genes conditioniJlg :l.nherite:noe was not larp, becauae 

1n the r 2 pc,pulations a :f'airl.y large n'Um.ber of plants equally· as 

t.ant or sn:BOeptible as parental types could be reeevered. 

9. To establish the true genetie identity whioh is masked by 

the domitumt influence of :n.oa-,,,gen$tic tae:tora, 1 t waa proposed that Sa 

future studies r3 proge?V' fl"0lll. individual F2 plants be studied to pt a 

better estimate of the genot,-pe of the F2 population. 
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