
----... - S TER GA TI 

Genetics to Improvement 0 Groun nut. 

Record no. E-I0 



-ca 
-
-
-
--

-
-
-
-

-
• 
~ 

-
--
-
-,..... -
--
--.----

• .. --• -· -.-,. --
--
--
--
-
----- -..... = -------

CIt = ----•• 

----- --
~= 

-
---- -<e= --

s. -

-
.... = .... = 
-

--- --.... --
-- --... = 

.. = -- ----

E10 
............... 

NATIONAL SEMINAR 

ON 

TW[ APPliCAT ION O~ G[N[TICS. TO IMP~OV[M[NT O~ G~OUNDNUT 

,. ;; 
~ .': 

'. ~ '1 -, 
•••• : ••• J 

JULY 16 1 7, 1980 

SCHOOL. OF GENETICS 

'.1.,-

.. ,.' -. 

/ . ,,' .. ~.' '~. -. 



SOtffi BASIC RE~SUI.LrS OF j\.PPLIED VAWE I~t GRCUNDNtJ.r 
B.IDJiED ING · 

"~.Arunachalam, A.Bandyopadhyay, S .. N.Nigam aridR.W .Gibbons 

Breeding strat'egies for en'hancing productivity in ground-

I1tlt i11 India have mainly becn based on one of the followjng: 

a.) Simple re -8 e lect.ion of alien germplasrn in nat ive 

e11Vironrnel'rt s 

b) Pure lines derived frOG} single crosses 

. c) r~Tutat ion breeding for specific attr'ibutes like large 

seed size, 11igh oil content and others'. 

I'lle SLlccess in breeding for pure line derivat ives wa's, 
• 

[lOy/ever, not comrle11surate vvith the efforts in terms of space, 

t ise anc1 labour and also vvith the r-ate and oognitude of improve­

Dent in yield. 'One of the inferences CQuld be,··that the poten-

t ial of single Grosses, which might have been ident'ified in 

any generation, could not be s-uF3~ained to the logical end of 
. 1 

obt ailling a pr'oduct ive homozygOlls derivat ive. Yet, there are 

no specj_fic reports 'bringing to light t,he' reasons for the 

lovi success. It may be tllat grou.ndnut, with possible tetraso-

E1ic il111eritance, may require 11on-traditionnl breeding approaches, 

based on a right underst'anding of all t'he I'elevaIt factors 

vihicr1 can be phy~ iological, genet iC2v~, biochemical or micro-
.. 

biological in n~t~re. . . 

A start· was made in 1978"iit a nat ional project on basic 
, . 

:cnoGic studiGs· on gr.o\ndDut to understand the nature of 

~;GI1Ctic divergence among Spanish, Va'lericia. and Virginia . 

0YPOf and to relate it to~he heterotic potential of single 
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andcross(-)s. wit h reall.se~1)hetei~osis.· . Bused, ontheresu It s it 
- . . ..' ., . '. . . 

. . . . . ., . . . ..' ~. . 

. wa's .fe.i-t, VIO",-,thrrh·ile· ~b.o~ frarJ€ possib.l.e short-tei~l~l ,apP·roaches. 
. . '. . - '.' . . . 

r 

... of· broade.ning the init ial'genet ic base so as toenhance i the 
'. 

, , . 

'scope of, 'bree.ding f··q·r' pure.' lines· with·great'.er· ~uccess'~ 

T.11e . results of .t.he s·e st·udies·' are' d iSCL1S sed. in·: this . paper., 
. '. '. . . . 

" '.. " 

160 variet' iss, corlsisting·· of . 40' eD.ch (20 Exot:i:¢and .. 20 . , ' 

Indian)' of Sp~nish'(SPY, Valencia (VL}, Virgi..'I1ia B.unch (VB) 
'. ' 

a11d Vil'ginia Runne~(.VR) groLlps fr.orn a cross-se'ct ion· of~ t·he 

germplasm maintaine~·. at ICHISAT were. grown ·during· SUmmer, .,1978 

ina randomised'blciCksdesign~ .... One; Spanish variet-yfailed.£o· . . 

germinate.,,' They we~' evaluated for genetic divergence using'. 
. . . . '. . . . l ' . '. . . .' . . . . ' .' " 

Mahalanobis 1 n2':"statistic< on .1Tcharacter$ spanning these,edl~ 
. ~ , . 

, . . 

.~ngt.;q. harve~t . phase of ,th~ p·l?-nt '~.' : .They, were': 'Dayst o· f,ust ... 
. . '.' '. . . . 

• ~ 1 • ~ •• ' '. • • 

floweri:.lg .,,(Fe ); Seed'lirtgHEd.ght CSH); N~m:her of leaves (N1); 
'.' .' . •. '. . • • j, • 

• . • '. t . 

. . " 

Shoot-root. dry.we.ight'ratJ.o (SH).;· Seedling vigour'(drywej,ght 
\ . . . . . . ~ 

. . .... . .. .' . . 

of plant) .(SV); Num be rof primary branches· (PR); . No _ of 'aeri~i 
.. . . '. '. ,. '. 

~ .... ' . 

pegs. CAP} ;NumQe~ of' mature pods' (MP); liJurllbe'" of· immature pods; 
Weight .. of ./filfi1a ture POds'(WI);: Vl~iCht.·Lof~e.rnels in m,' ~rture, pods(ltM} 
. (IF) ;WeJ..ght of mature pods (wr~);lSheI1~ng percent (SP): Mat.u~ 

rity IpdGX (as%of matuJ?e· P~d'~ t'o 't'~tal' pod$) (MI); He'c,oVery' 
,,:' ", . , •. . 1," .. 

percent (as . % ofmature'podstot6tal podsand~erial 'pegs) 
. .' '.' . ~'. ' :. . ' . 

• " .. , • • I • 

f(HP}; :1 o'O~kernei .• weight .C':rw) , and 'o:il'percent (OP,)~, ·Bas~d>·ou. 
• .' •• • • • . • . ., • .' • . " , . ~' ,'. • I • • 

seedlirig cha~actei'a .. meas~:r~d' ·b·eforeflower:wg., ,n~m~lY1'Sa~'jm" 
.~R .. and : sv, " e ·~C h .00f.:\tllo··ZO •. .v ariet~e.s\in\ sup~grOups·.' (J.i~e, '.. 

• • • " .... -~. • • .... :.. • ~ ,' • .to .,. '. . • ,- • '. ':. • , • '. .'.. ,-:" • • • -" .... :' '. ,-' ': ;.<'.:., ..... " . :. 



'. 

Sl)ani.sll exot ie.,· S.pani$h,·,·IY1dii:ln~-.,et .. c: .•. ·) ~ere a.ll·ott:e.d:a H·~.li· .or, 
> -. - '. ,- - ,.. ••• 

Ass ur1irIg p!J' to. bet.l1e~ .me 8.l:r., of .. 20. ,!"var·ie.'t·ie S.· ··in . c\-'Sllb~g-~ou-p':' 

f or ~~a. c baract e r. 8.:nd "'s, ··.·t.he .·st and·ard· e rr(jr ·.'\of. ·mean·· base:a'on t·he. 

analysis'. of va~rian.ce, 3· classes· ... 14 va·r·ietal.m~a·rj· :fa;lling.· 
/8 nd r~1+S 8t1 dIll. V8r iqt~l.·r:ri€cJn ·fa.l=L.ing· b61.o'!···~~·s: 

·above 'lJ1 +: ·s, II~ vari et.a~· .. 6ean f.allirig·l)~tween M' .. ~ 's!?ler'e 

·identified an(l~espective .8001"88 .equal·to·~+·1 , ... ·0 and .~···'t·were 

thus providing a· se .. ore . for ·eac11.·variety .and.charact,er •. ' T;he 

scores v~e'l"'e t at alle¢love·r chal-a~ct.e:rs .providing <a.' ;f·inal~·score 
~ . t.·· . 

to eacll 'v[lrietY$ 'rl1e rae,an of· fina·l scores, G1~' w.aE? . comput.e·d~ 
.... . 

: t o'Gr:J VJeI-e allotted a Hi[;h(H). ·~nd the·' .re·st·· .. a' Low: ,.(L) ·st'at.lls •.. 

A ffO.mplo of 4~8 var~et ie8,' V'las C,hOS811, from, t'he' ·160·Y~rie~·. 

t if3s to contain 12 val~ietie·s in .. ea.ch . of· t:he 'SP, ·VL,···.VB·~and·.·VR· 

gl~OUpSfi . J:}ach of the:se~~.,12 ··va:riet.ies.···consisted, .. in· :t.um,: ·of.·6 

exotic il11d 6· Inc1ian' ones, Gach'o'f,-vvhich was again· mad.~.,-:upof .. 
" 

3 Higl1 and 3 Lovv variet ie S Ii ·T·h~"13e. v·ar:.iet:i~s.vvere 'grouped'.:, ~t'ci 

C·ltlste.rs iJase~ on .theirgenet ic' d~~v,ergence~· 

·f}.'.lle sec.and e~pe.Pttment:· v~asc:ondu-cted:ln c.ollabo·rat\~on': 
. .. . .' 

'" 

-r.;"j ; +. II Ie P. Ie ;ll' .J.. U _ _ ~ . '. ~ .. U 1 .. _. ~ 

- 'one 1;8s'ed on 15 ,rep.rqsen7Gative po·rem.s· (t5'·;DL.).··.:se,1e,.ct;,~ 
~ • • , • ' .• ' ,.' ~. • '. II!: .. 

. 0(1 f'or tllGiY' p'~roduc~t i\rity', . ·ing·e;:peral·,·~nd."t·.!he-. ·bt·~her~·:·.cin· '·l·O.: 

PQ~"En~ s.( 1 O.DL)· repI'~s€ntirrg va:rlous:.la.:m·rahe~.·and.degD3es 

c ~~ . re s' ist E1Il c e .t 0 r·u.s-t .,. l,e' af:· '~·Pot.:·,··.e~t:9::~:.·:··~··he'y::;~w.e·'~~:·~:;:''''.e.Y~lt~~;a~i~·4.~·.·~: 

t~le ir-.· F 1. generat ion 'atIcrR;ISlffijin:·a .• rrind):)m.isedbl;")Cka>(·dit~i~ 



L1 . 
.. t· 

. . 

during Sumrlel?,· 1,979 ,.on·l:):cha.ract~rs"·~·Frf·SH'~,Ie~f;a.rea· (tAL) 
! ; 

nL, Spec;i:fic ·le afweight· (SL.)~:PB,N0.f" of,SB;~=9~ld~ry qran9he's. 
• • . . ; • • • •• '. ~"'-;:.: I ," •• . • ' 

(.pB.)J,··;Yi€ llI1zlUmbe ;rOf s.ee:d$inpod (rffS}J ·yariance.·.Of·. the.· noe.of., 
.' .' . "',. '" .... ,...... ... . . "'" .: ..' '. . . . . . -. . . 

~30eds· in pods' measured'in'.lbgs·cale(VS)'-MT;HP,·. S.P ,'TW,'I'Y 
. , . ," ," .' 

.. , 

am SY.The· c0r.:1hiilirig:abiiity analysis was' dopeblis9u on 
. . .... '. . . ." 

;f • • .. • . • • • . 

. 
Griffing' . (19'56 ) •.... '. T·he~. :,pare'nts " and' crosses'· YJ,ere c l'e.ssi;fie~ as 

. ,.' . . ~ . ,. .. ' . 

High or I()vi. oT.l:·.the'basis ·():f:t.este.d.g~·neral c'om.b·illing abtli~G.y 
. .' - :. 

, f. . . 

. I . 

(gea;).~nd. specifiecombininga.bility (sea) effectsf611qwing 
. . . . 

the .me.t hodproposed:by Arunachalao and BandyoPfiqb¥ayj1919)". 
. .' .... . . . . 

Tile cross .means.·,w:.e·re:·t·e::sted· for sign.ific·ant. d·iffe:re:p.c.;e,.'.fr.onr 
. . .. " . -, . '. I ." '. •.•• . 

. . -". 

their TGspe.ctive' superior par'ent . meanso··.· When the difference 
..... 

vvas s·ignif ic ant· '.' at . 5%':teve l~ ... het·e.rqs.i:s vras '¢al~\.l:la~ ed .··as, 
, • I • • 

h ':= Ce-p)' JtlOO/Pwher~'\c '::. cross mean .audE == 8upe.r,ior 
. ,- _. . . . . . .' ",' 

.' . .. . . 

. parentrneEa'l., t·~k~g into.~acc(S~nt.:tl?e d~;sirab·19···d·ir~:ct-iQn· of.' 
. . . 

. I 
each· charact',era 

. . 

\Vh~n t;he d·iffertn·ce·. (C:~P') . was •. ·not· s·igrl'ifiq.a:nt~~.,. 
.. -" . .. . ., . 

.. ,~.- .. - . " 

heterOSis: was' taken ·to .. be··abs·,e.nt·.·~ ·He.terosis·. wa'S:':> c'alculat'e'd'~ 
• of' . 'I . ' L • . !' . '. '.: ,'., 

RESUTIr'S·. 

'rq.e'.· "clu st·~~.:v.ing·',p~t~~:e rn>. ·a.f· -G:·h~·.· 48' varieJ;·,ie:s .... · .(T·ab.le::. '1 . .)' 
. . . ;". . .. . ' . " . '. ~ 

shovve'd'" n'o' overl.app:i.ng·be·twe~,:n<b;unch···and.;l~u·nrler.variet·;~es,.·· A 
• • • '. •• '... ,. • .'.. • .' : - f .' • • • • • ': • 

., '. . ". . . ., • ,~,.'.r. ,,; ..... .:.; ~ . '.' I • ...'. • • .' • 

V irginia Bunehand'2 . Yalanciavar ietiesior'med. §.,~irigl~:' cltist;eT. 
• • •• • • • ' • '. • .., ," ,. .' • , •• " ' .. " 0"" ,.', •• : .__ '- ,! ..... 

. . . . . 

(Clu~ter,·.}~lI}.... Such .. ov6J;lapping··eouldbe'.obs¢rvE:C1' ·only.;.v/it.b; 
. . '. "-'-' ..' ',: '.' '. .... .' : ~":., . "':'. ':'. .... . .. :.,.... .' .......'. 

V i~g iiiia .. B~nc11·· .. in, ····3.· ,·out,· ··o;f·.:: .. t·6'·~··d·i:·$.tirict" ;c·,lu'.st.·ed?s;::~·· in,' th.ei: 
.' ': .... , .... '.', ., .... :.,' ... : .. ,' . '.. ........ ' ". ...... .. ...... ", ... : .. ..-

experiment '. ·wi:t,il.16Q·· vaj?:ietfes .. · Nty~ oveI,\;r.~pprng,>qf'i ViIog;~~~ 
; ~ "-. '.'. • .. :. ".:'.' ."" ::." .,..., :" '" I ., , :." •.•. ~.' "-~" "~: ".',' - •• ' - ""~ ..... 

.. .' . ~ . . ,'~'. , , 

Btll1C h . ·1J·~t 11.' . l~u·npe·~·. ~·v·ar.iet:·,:d~e:s.~: 'VVEtS";,~' .ob;s:e-rVed\,::iri·'~(6:1tistEr\rEf: ... ":ii.f,,·~··t:he: 
. . '. . '.. • " • ,,'.,.",' '~.' -'. ',' ' .. ' , .. '. " .~. ~ "-' .'>, '~.:.~,'~~' .. ,,-~; '~. ," : .. ',:". __ ~.' . '::'>"J .'-.~ .. 



~o distinction betvleen Exotic and Ind.ian.entries could be made 

in tGI'L1S of g~net ic divergence as they freely overla:j}JGd in 

man:l. clusters· both vJhen 48· or when 160 varieties vverc c·onsider~(1. 

On the other hand, 2 clusters included only.High an(l 2 

onJ .. y J..JOW genotypes. Taking 'into accOtlnt the 4 single variety 

clusters (XIII to }C'II) also, there was uoplc evidence to SUP1)Ort 

the fJGaning and validity of High-J..Jo\v classificat ion 0 Hovlever, 

t flO remaining 4 clusters included bot h High and Low genotypes 

Cil able 1) Q This oay not be ·out of place since the IIigh-IJow 

classificatj.on vvas based only on 4 early characters, being a 
/ . 

diagnosti.c study (see also discussion). · 

'Yet the extent of divergence ·amorJ{s Spanish and Valencl .. a 

groups (takEn singly or together) vvas substantial if one con­

sidered t 11.at 8.S high as 6 (of~' which 2. cant ained only Spanish 

an.d J_ only Va]we.ncia varieties) out of 16 clusters were formed 

out of -Chene J?8.rallel resul-ts were observed in the ·divergence 

aoong "j 60 ·variet ice also4' 

T}18 ut ility' of early characters in inferring the final 

statu.s of a \rariety was cl1€cked by cOIllparing the status given 

by tl1G 4 early c11aracters wi~h the final status (Table 2). 
, , 

The tally was quite good in Spanish and Valencia followed by 

Virginia:: .An ()verall tally of 46 and 71%,collld be obtained 

for High and LqyJ,'respect ive ly. It could be ~pecuJ."ated froIJ 
, 

earlier studies un ~_rtis~i..cFa al1d fen!)is,e,tum th~ the tally 

would \9prove with the inclusion of more early phase characters .. 



;:: .. ut ·::~tu s irJ 1 5--DII since t tJC f~ca effe ct V-iQ.S ncn-s if.£nif'ic2nt for 

C ,. ,. rv "' I, aT''' I c+ (..l I' l' "I t 11 C" c" e c ,- C" G ,..., ~··fn ..... , c: l'i t· ' .. "'" .. 1['·) In; n(l 1 ~t; 0:1- U S "'y~J as .; \ (; '" C i.. ,....... '-1. V ~. 1... i) "j! • \.l.;,;; ~.~ • , f 1 J ....., ..J....L.J _ ,. u 

"..... '", n1 ..... , , .... ''''Y\,,,,~ (1 .... ./ l' t hI' t 1-1 -1'" 
I. .. , ' . ..1 .. " ! .•• ~) •• ..l.. ".; '_" il .,J... loJ <- tJ 

~ 

in 'ncO 1 .. j 

T n~iJ J f'_.·n 

.p CU 1.' " 1. p ., VlZ,. , uvernl: ta,lly uf 70 a11d 

t~o.11y VJfli3 equally good v~llen ri[~ht d.etcctic!} of' I{i~sh cr 

consj"{lerecl Crable 3).0 'f11G tallJ' here V'J!J.S better 
. 

:-U:1 cGcl]Ja.rcd to tl1B (j!1~ obt,s).irle(l in the divergepce experment 

j\ g 00(1 ranee of 11ete res is Cr able A) ,was rc corded for 

VoriC)1l~3 componerrt charD.cters j.11 15-DL and 10-DL, except for 

nean nUI:lber of seeds l)er pod, flov/ering time, percentage of 

rlatuI'C 1)008 nne} shelling IJG'l'Jcent ~ Heterosis vIas not frequerrt 

tn 1 5-T-'~', as C()rDl)areu to 10-DL" Only a fey} CrC)8·ses l'"'Gcorded 

The divel~gcnce ar.long thepa.I€nts c~f diallels (Table 5) 

l)l'C~!vi(led u clue to th\;; range 8l1d·111agnitude of F1 heter'osis •.. . . 

'.Cl1Qugh j:t vvi3.S 110t possible, as Gxpectec.1, to establish a'one-to­

O:rl() C orre spondoncc bet\~uen nagni.t ude of' c1 ivergerice anc1 frES-

quel:JCy" and E:2gnit ud.e of heteros is, tIle re lat ively lov~er range 

of tliverE;ence L"1 15--DL could explain the relatively inferior 
. 

rn(-:t{~11ttude and frequency of hGttJrosis as .coClpared to 10-DL. 



1\. study ofthe·fx'9quency of heterc-f:.:l cross.es in relation 
'. .. 

to the cOD.bining ab~lity 'status (Table. 6)' revealed that ~croeBeE.':, 

betweeri parents of High and .. Low gca provided the largest fre-
. . 

qucncy o.f heter·~t~c cr0sses, botl1 for one or 2 characters. In 
. . 

15 .. Dll heterosis vvas fcund c!11y for 2 churacte:rs at the most and 

tht3.t toe in 011J_y- 2 crosses .wllile in 10-DL, heterosis was rea-

lised ·for a oaximU[1 o:f 6 charac-ters (Table 5), It may again be 

!loted that, even in 10~-DL, crosses that v/ere heterotic for.4 

to 6 COo~i~;On(jnts characte'rs sioultaneously were only 8 out of 

t~.lC 6,.5 heterotic cresses. It v'Ias interesting that as many as 
• 

1 51-let erot ic Cl~<}SSes (;TJ tlle whcle shovved heterosis wit h non-
.. 

signi-Picant sea for 8'\{8r:.;r charactere 

DISClTSSION' 

Exhaustive attempts have b~en Dade to classify groundnut 

varieties on the basis (jf plant habit, branching pattern, kemal 
. 

siz(;, kernel cO~.Luur and a nUQber of pod c11aracteristics (Bunt-

in;.~, 1955, 1958 r Sf!lartt f 1961; Gibb ons, Bunt ing l1nd S'martt, 

1972)()· Suc11 'classifications did not attempt to take into account 
I 

rle IJende;ot compcrJent s re lated toy ie Id'" However, bunch· .forms . 

dif'fer qllite distinctly from runners, vvhich, in turn, is re-
. . 

fleeted in the yield components as 'Nell •. irhis may, perhaps, 

. be 011e rC8.sorJ V'Ih3T a ruD.jcrity of groundll11t, breeders prefer, 

eVGTI today, to start with Virginia x Spanish or Virginia x 
.... 

. ~ 

VCllancia crosses. The classificat ion uttempted in this 

study Vias ,qL~.L1ntitative in V/llich envirol1!!1cntal,modificcttion 
.' , 

. . 

eil the ·values. of Ch[lrcC1cters "could, to a.n e.xtent', be taken 
. . . . , 

C(JI~(; :)f, "t11rcLtgh· proper field desj-t~ns· •. £he logic behind 
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cJ.assifying varieties base.d ort' genet ic diver;;~nce r..l~8sured 

by n2'43tat ist ic allowsdifferentiat ion within groups like 

Sponish, Valc~cia or Virginia which is not the cbject ive 'of 

the earlier c lassificat·ions. Hence, the d ive:-gence analys is 

could bring to focus possibilities of s~arting breeding prograD~ 

MCS with Spanish·x Valencia, Spanish x Spanish or Valencia x 

Va'lancia crosses. The horizon of ope rat ional base for bre~ding 

pure lines can then got widerled. Further, these crosses can 

lead· to c001pact derivat ives . ltV it h a higher nunber of product ive 

pego around. basal nodes of primary ani seccn(lnry brElnc11Gs, per~ 

mitt ing als o. a dense populat ion por unit. area, and an advan-

tage of re nsql1ably short maturity. H0weve;r, t!lese advantage s 
. . 

are to bt3 weighed againEt the frequency of deriving such pro-

ductive pure lines down the pediGree line YJhen COtnlJared to 

Virginia x Spanish, Virginia x Valencia ancl Virgi11ia·x Virginia 

crosses. One of the st udies published in detail involved 
. . 

a 6~parent diallel consistipg 2 parents each of Spanish, Valencia 

and Virginia (Wynne f Enery and Rice, 1970), jn which Valencia x 

Spnnish crosses riot cnly showe'd heterosis for a number of coo-

ponent characters but the m.agnitude was p2~allel to that ob-' 
, .. 

tained in Virginia x Valencia or Virginia x Spanish crosses.· 

Unlike the only Spanish x Sppnis.h cross, the only Valencia x .. 
, • I ...... 

Vnlenc.1a; cros~ showed. ~ good degree of het.eros is • 
• 

Vlhile the heterosis reported in that study was based on 

trle value· of t he hybrid expres:sed as a pei-centage of mid-
. . 

P;1;r€11tal value, studies reported" 'here ua~.d: a strjngent and 



9' 
. , 

pract ical oeUsure. It is' hence ,like.ly 'that many cresses re-
, 

I 

ported tc be heterctic by \Vynne, Ecery and Rice (197.0) may 

turn OLc.t to be -non-lleterat~c by the, Dorms of ,this study. Yet 

all the crosses ,in' 10-DL between a Spanish bunch variety con-

stituting cluster II'shOVted he'terosis for.l to 3 characters. 

Of the 11 crosse's that shovJed 11'et ere·sis for 1 character in 

15-DL, a SlJanish Bunch variety was, involv.ed in producing the 

. of maXlCUO 5 heterotic crosses, of which one was a Spanish x 

SiJonish C1'08S {J 

" 
t 

T11e lovv frequency and magnit ude of heterosis registered 
. . 

by 15-DL could be' explained ·by the. hieh magnitude .cf error 

v[1xiance, among other caUS6,S. :I!11is,' in turn, would imply the 

presence of greater degree of genet ic heteruGeneity within 

varieties over the replications •. This can be' expected. in 

groundnut vvith aJ_leged n'c;n-disomic inheritance as upolysOI!1ic 

inheritanCe exaggerates the inflexibility and discontinuity 

in vari~tion in c('nnection with autogamy" (Mac Key, 1970). 
. ". 

Unless a high frequency and magnitude of heterosis can Qe. 

obtainGd VJ ith single crosses to allow for possibilities of 
. . / 

derivatives becooing inferior or being 'at par to t'lle' check 

When oade genet ically homogeneous f Mult~plu crosses nay be 
, ' 

a botter alterna-i;ive, since the broader ge'netic base will 
. ' ~ .. ... , 

11ave mor.e chances' of locat ing. transgressive scgregants' in,' 

let,t er gellGrat i,ons hclding high genet-ic variability, when ~ 

conpnred to starting v~ith a s~ngle cross . base •. 
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One of the salient results pfthis study inthiaconnec-

tion, is the heterotic potent ial of High -x Low crosses (Table 6 
. 

t/hich has earlie·1'" been upheld in SOr.le other crops ~s v/ell 

}\runacpalam, 1980). Vfhcn va.rieties or· gelTlplnso accessions ·~re 

t he at art ing point an} w,hen COf!11Jlet e hODGZygosit y carlnot be 

onsured VI it hin lines, a strategy is n\;;eded fur making IUgh x . 

Lov'l crosses Q If a plant is ident ified ,is Hi{~ll cr Lov-Y; c;n the 

b~3.si8 oi~ all "observations includir~ post-hal~est ones, then .it . 

bcccm(~s necessary to genetically duplicate it to enabl(; "the 

cross to be made next season" This_ will net 'be possible unless 
IJ 

the pI.ant is a pure hOtlozygote ~ SU.ch inst 'LiDces cuuld be 

1~o8sible unless the plant is a pure homozygote e Such instances 

cc;uld not be high in grcundnut v~it h possible inheritance at her 

than d isomic 0 

A viable alt ernat ive- vIas. prcvide'a by early characters 

observed before floweI'ing. :rhe high tally Qbtained betvJeen tIle 

early ·:':1d final status in bath the diver{~6nCe (Table 2) and gca 

('r able i3) stujies wcul<l suggest idem ificat ion of a High or 

" Lov~ plant based on early characters before f·l.ov/ering anCt us mg 

it the same season to maka Ii x L crosseso The s~De-.logic 

vvould al)ply if one want to use an identified H x L cross as 

female and another H x L cross as male parent to produce a 

4-.way cross. The methc)d could tllen be used successfully for 

oaking any level of multiple" crosses, whatever be the genetic 

nature of the parents, be they·honozygctes or heterozygotes. 
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n1 e' ··"crt ~ , t], J 
to. r 1... are available Wllich suggest that it will be 

necessary to use physiological (a"a for that matter, tJicro--

· 1 . , ~. 1 • 1 :J t" 1 ant) t f bJ.o oglcaJ. r; ~;J~l<~rlE:E1lCa ana 0 [ler re ev r coopc,non s or 

c'~f a. parent cr variet~l (Wynne ancl Emery 

1974; Bhagsarj~ an(~.l BrOViYl, 1976) G Our stud ies have inc luded 

vlhicll also l)rO~ve(j to be pcter/G j .. n pl'edictint; final status. 

:Li.rni.ted llse J.n selcct;i.nc~ fo~r y.t.cl.d thougrl j .. t ["Jay be useful 

['is a ~bree(li:n.f: pJ'ccE:(lu'r"\:'; t'cl~r sone pod chG.racteJ"s (Wynne, 19760 

1.1·"""·,,; '; e ve r ! I. \ I Q - ,; . J j .. t I'\3rJ~J.ir18 to be Seel) l1JY'i useful indirect yield com~ 

pcne11ts irJclucling physio'lo(~~~ical cnes vlill be in selecting for 

Unless are ... 

lat;iCJnship :is' fGLnJel bet'ween F'j heterssis and 2dvanced genera-

t i·=-\ll perforoance ~ 1,t vvill be eJ.ifficult t c lJr:JgraorJe any fruit-

The 
.' 

T'l r ," "'\1' l ,..:\ p, .. 1...... ....... _"--1 1._ .... ' 

generatj .. ons '!Jhile ca.rrying forward 

ontertal. tll~C~)ubl1. bulks (See uls(.. \Vyrme, 1976b) 9 

tc c;:Jllcct basic lllfcroaticn en all 

:par2f2eters CGv·er.illg tIle ent ire srGv/th pllcise frof1 seedi4~ 
• 

t·,j 118rvest whicll r1e~~essarily shcluld include the -iI}fluence 
I 

, 

of disedSG~\ insects, r')ot developoent, phr)tl..synthetic 

rJe chanisrJs e111:'l cnel~eY balance (Y cllng, Cc:x rmc1 rInrt in, 1976) 
~-\ 

in ord6r to c~ceptualise breeding strategies suited to 
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specific c:nditicnn. Sinultans:,us effc·rt in ~his direction 

e.l:>n{:; wit11 breeding prGgra t.1TJC8 based on genetic divergenc~ and 

g€n£t i CC.ilipcnent s gcverning F 1 het ercsis V'rc~ld go a long way 

ll) synthesis~g rcpeatablG corlcepts C!Jj actlieving c.oO!!lensurate 

yield c:.Jv~nc€ il1 ,[;r.J ·unJl1ut • 

11esults 'f tv1C cX1Je.rirJents - :-'ne on evnlt.latioQ of genetic 

. cliver-genae ill 160 vnriet ie,2 fre[l Spanish, V~lencia, 'lirginia 

Buncll ~1c1 Vir{;inia T~unner grlups end the other un analysis of 

ccnbinine ability an(l hetercsis of tVJC full diullels vvere 

on genetic divergence upheld the jistillct clifferences betv;een 

Spanish and Valencia on the cne hand and Virginia. orl the clther" 

TIle divergence ~oong Spanish anc: V&.lETIcia variet ies \lvas sub-

"st ant ial enGugll to suggest Spanish x SlJaJ1ish 'Jr Vclel1cia x 

Valencic.1 crusses llS possible start inc poin-ts of breeding 

prGgra~c1\3S. Parel1ts c~f diallel vvere. ~lassifiGj as High (II) 

or L~w (L) )n the basis ct, their gca over 1 ~ characters spann 

inc the ent ire grcwt h phase c,f the pl:;nt _ ~i x L cresses were 
• 

fcund to contain the highest frequency Lf heterc·tic crosses. 

Se"'leral crDSSt)S v~cre "heterotic with nc~-significan-G sea for 

ev~ry character. Early ch8r3cters were fcund tv perdict the 

status of a Parent cr a. v8l"'iety b.)sed cn all-t_tle charactGrs­

to {l {S( c·d degree -0f nccuracy. This rE. suIt was used t (. suggest 

i-:cthccls t: 1:·r!~(.1uce 11 x L cr multiple crosses. Parental diver-

cence could explain tea geLd. ~xtent th~ frf:quency and cagni-



; not commensurate with- the l:.;Vl number ~f cr:,,1~3GC;S r~s~- '~JnGibl~ 

it • Causes fer t he leek c·f h0t erusis an:: the ne€(l t (..' start , 

, 

breeding' i)rogr80r:lE.3 en bread (1ult iple ere·s S Genet ic base v;ere 

underlined . in the light of recent.' published infc·roati~n. 
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Table 1-_ Clust€ring pattern of 48 varieties of groundnut 
, .. 

-------------------------------'----------------------.,.---_ .. 
SP VL VB ' , VR .. ....... I • I • •••• IE • ... • P .. - .. .. 1 • t * •• --GO ST GO s.r GO '51: 

___ a ..., ....... ... ...... I , -- - I - • ............ 1&& • - aA --
E T ........ "k' '1 11 L E I _1-1 _ L E I H ]~ w .-

3 
~-- ................ _......- ........... -- ....... ...................... ~ ... ~ ............. u... ....................... ~ ..... , .... --............................... .,.. _____ ................ .__ ......... ~ .... ._._ ..... -~ .... ....._.. ........ _ - - - -. . . . 

I 

II 

III 

Dr 

V 

VI 

VII 

VIII 

IX 

-y 
, \ ........ 

,\TI 
..i.\... 

YI T _:.. _l 

XIII 

XIV 

XVI 

1 «= 

2 -

2 1 

'1 4 

~ 1 

- 1 3 -
1 

3 2 

1 ~,c,'"> 2 '1 -
1 2 """" 

2 - -

3 

-

3 

3' 

4 - 3 1 

,~ • - "'- 4f 

3 - 1 

1 2 3 

2 3 3 

2 1 ' 1 -- r .. 

1 - 1 ... 

- 1 1 -
- 1 1 ' -

- 1 1 
--_____ .-.c __________ ..... ______ • __________________ , ____ ... __ - _ _____ -. 

, . 

GO = Geogl"'3.plli~ origin; s.r = Status; E = Exotic; '1 = Indian; 
.... 

H == High; L = Low. 

2 

-. 
2 
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Tublo 2 .. Tally c'f final status y,ith thatdcfined by early 
characters in 160 variet ie:s :::f g~undnut /' 

.. 
~----.----------------------~------------------------------ -

l~c.of ; FS Pl~ ---Grc;·up lines H L H L H L T 

--_ .... _----_ .... ------------------------------------ -----------
SF 

VL 

tT"p 
Y i:" 

Overall 

39 

,+0 

,~o 

40 

159 

15 

2 

35 

3J 

82 

24 

38 

5 

10 

77 

13 

13 

13 

22 

61 

26 

27 

27 

18 

98 

47 79 

100 71 

37 100 

53 . 40 

46 71 

67 

73 

45 

50 

58 
..... .-ot ... _-..... __ ... ___ ...... _________________ -----_____ - _________________ .. 

FS = Fin~l status; ES = Status defined by early ch~racters; 
'P/i = Per~ont age agreenent when ccopar8d t 0 FS; H = High 
L = Lc,w; T = Tctal; SP = Spanish Bunch; VL = Valencia Bunc11; 
VB = Virginia Bunch; VR = Virginia Runn~r. 

Table 3. Pctential cf Early characters in detectirlb fL"'1al gca 
status in grcundnut 

I 

----~--~------~---------------------------------------------15-DL 10-DL Overall 
---------~-~----------- .-----------------------------------Parents gett inc; a final status 

Par~nts gett ing a status based cn E 

Right dc;tection of High by E 

Right de"teet icn of Low by E 

I~ight detect ion 

\Vrong detect ion' 
....... 

13 
1] 

5/7 
~~/6 

10 

10 

4/5 
5/5 

9/13 9/10 

1/10 1/10 

• 

23 .. 

20 

9/12 
9/11 

18/23 

2/20 .. 

... -.----~-. ----..... ------_ ... - ...... -----... -------------_ ..... ----------..,. 
E = Early 'characters-



Table ~ 
.".. 

Charact e 1'\ 

Rc'llC\~ .i~ 11(; t 0ros is re~li~~ed. f~or- coopcnc nt 
characters in grcundnut 

F T 

17 

--~ ... -------_ ... _----
r n r . n 

_----a.------...- .. -OIP, ....... ". ...... -...--·----------------------...------___________ .... 

SI{ 

Lh. 

NL ;..'Ct".i" 

,ST, .::z , ... 
I { j 

. ...I ..... "... .• ~ 

PB r- r .... 
)C~ 

SB fI""'1I 

,r.!1S 

vs 111 
• 

liP 71-151 

71 
:n r-- \"19 t ~.:' (,) 

1)"("\/- 1 L18-16 3 . . 
~ .. ~ 

fO-. -- T 

2J8 ....... ..: 
>..,..' , , ...... 

-

'1 

1 

-
1 

5 

1 

1 

3 

1 

12-23 

25-106 

29~70 

17-30 

31-39 

53~118 

46-293 

-
49--105 

29 

38-138 

-
27-113 

51-320 

46-344 

2 

7 

17 

10 

3 

7 

13 

-
5 

1 

16 

-
1 1 

19 

16 

F - 15 x 15 diallGl_; II: = 10 x 10 ciallel; r = range uf heter-
• 

ros~s ~ 
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Table 5. Parental divergence anq. heterosis in 15 x 15 and 
1 a x 1 0 d iallG 1.-. ill groundnut 

----_ ..... _, ___ .. _ .......... _ ........ .,..-... -~ . ..........- ... - ... --.......... -r ...... -.------~~ ......... I. ----_-."p n I -

I II III IV VI -_ ...... _--._--.... -----------------------------------~-------'--------

I 

F 

TJ' L .. 

T 

6.1 

n - -
D 7.7 9.8 

n 2a3b3c 1f 4a5b 

D 6.7 

n 

D 

D 

n 

4.9 

5.1 
a 

1 

14. 1 
-

-
12.3 

-

7 .1 

-
13.7 

1b2c 1d2e 5a 1d 

8.5 7.2 

7.0 

- -
III JJ 13.4 14.8 15.6 

l~ 

IV 

T 

F 

"7 \ 

T 
- ....... -

n 
D 

n 

D 

n 
D 

n 

D 

n 

-

- -
- 8.0 

- - -
12.4 13.7 

1a a - 1 

- 8.0 

2 
a 

19.6 

- 1a1d 

D :::: Inter-cluster distance; n = no. of heterotic crosses; 
a, b, c, d, e, f = heterosis for 1,2, 3,4, 5, 6"characters. 
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Ta.ble 6. IIeterosis in r-elation to gca and sea in 15 - and·10 -IL 

fh 

c 1 2 T - ----------- - ,I 

g s a b a b - .... '"'. . ~. 

--------------------------.-----------------------~----- -

HH 

H 

L 

N 

1 

-

2 

1 

.. 
-
-

5 

2 

2 

7 

4 

2 

----------------------.--------------,-----------
T 1 3 - 9 13 

~ .......... ..,.-.. .... __ -....-... ..... _ ............... -. ..... ft:aJ«).,:". ..... ..-. .... «,., ..... CIIID ..... ___ .." .... ...,..-. ___ ........ _____ .-. ............... ,... .......... ............-. ........ _ -..-. ............... _ .... _-........ 

HL 

11 

3 

L 

3 

9 

6 

6 

1 

... 

-. 

. 
4 

-
-

17 

6 

9 

--------------_ ..... _---------------------------
T 

H 

L 

l~ 

r 

b 

1 

1 

2 

21 

1 

7 

-

4 32 

- 1 3 

- 3 . 11 

1 . - 3 
~---- ..... -- ... ----------------...-----------------------~--

T 8 1 4 1.7 

1 1 32 .2 62 

. g = gca st 2~t us of parent s; S ::: sea st atus; ~T = ~Ton-s ignificant 
for every c11aract er; 'J: = Tat al; a. = 15-DL;" b = 10-DIJ; fh = 
frequency of heterotic crosses; C = Ifo. of characterso 


