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ADVANCES IN BREEDING FOR BASAL BRANCHING AI-.J) 
PRODUCTIVE LINES OF Brassicajuncea 

C.H.M. VIJAYAKUMAR, V ARUNACHALAM, S.K. CHAKRABARTY and P.S. KESAVA:{ \.J 
Genetics Division, Indian Agricultural Research Institute (IARl), New Delhi-11 0 012. 

ABSTRACT 

An attempt was mad~ to study th~ variability of basal and non-basal branching genotype~ ill FJ and F .. generations 
derived from nine crOSS\!S in Indian mustard (Brassica Juncea) [Czem & Coss (L)]. Sixty four F) families were 
studied for yidd and yidd attributes, Among them thirty two were sdected and F .. families of them were evaluated 
for yielding abi I it)'. 'nll! rl!sults revealed that then:! is suf1kient variability available for all ,the plant type and yield 
paraml!ters in the FJ gl!n\!ration. A selection towards basal branching types is suggested to enhance the seed Yield 
in B. jllncea. 

Key J.Vords: Brassica Juncea-, basal branching; sel\!ction; variability. 

INTRODUCTION 

A pre-requisite for any selection programme is 
the existence of genetic variability. In Indian 
mustard (Brassica Juncea) , the genetic variability 
is limited (Rai, 1989). A major advance \vas made 
in this re~pect by Prakash (1973), when a large 
number of ampidiploids were synthesized. Based 
on several studies it has been suggested that (Jain, 
1984; Labana, 1984) the idea1 plant for improved 
agronomic situations should be 1m tall \vith basal 
and compact branching having appressed pods 
and higher number of bold seeds. However, the 
studies relating to basal branching and its 
utilization are very scarce. Basal branching 
genotype has been defined (Vijayakumar et 01., 
1994) as one in \vhich at least one productive 
primary branch initiates \vithin a height of30 cm 
(HI) flom the ground. 

The aim of this paper is to examine the 
variability, particularly for basal branching and 
its association with yield in F) and F. generations 
of some inter-varietal crosses made using cultivars 
and synthetic strains of B.Juncea. 
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individual plants were selected for basal bl'ancljj~', 
and other yield components during rabi 1989. 

List of crosses and their pedigree 

Cross No. of 
Plants 

Expanded pedigree 

--------------_. -
PBRN 

PBNN 

PBYS 

JNRN 

JNNN 

RNJN 

RNYS 

NNRN 

RNNN 

10 

6 

8 

6 

4 

8 

8 

8 

6 

PB = Pusa Bold 

RN = Synthetic B.JuJ <::r-;a 

(B. campestris ssp. rapifera x 
B. nigra) 

NN - Synthetic B.Juncea 

(B. campestris ssp. llarinosa x 

B. nigra) 

Y,S = Yellow seeded B.JUf', ";a 

(An accession from Poland) 

IN = Synthetic B.Junc1u 

(B. campestris ssp. jap(): i i;~1J. .( 
B. nigra) 

-----------.... ~. * .. ~. -- ~ 

F) '. " .ihes fh):.. .. , e .'. :..,;;i~~leu ylaIt·-· .. ,· :re 
raisoo dUll g rabi 1990 on nlant-to-pre', ~eny bac;is. 
-----,~--- ---- -----
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Each family was sown in f')rr rows of 3m !ength Data on mean seed yield of 32 selected 
with a spacing of 75cm between rows an4 lq cm· families in F) and F .. broug~t .to light!-Mt all the 
between plants. Single plant data were corect~d . producfve f":ntiHes "Nill!. hi~h (.E) or M+ oyera!l 
on seven trruts which included tho~e hldir~tiv~' 'st.atus l.~{:rt tJa5.l1 blaI1Ching. :)e5~ ite some having 
(\f h(l~l~ brand".ing, ils:aelY, nJ~nbeT 0f prim~ry 1\1--1 ;)1 (i.tl!:. r~~o!;t of tl~e 'l/Jn··basal branching 
(PBI) ~T'l~, .;e~or .. dary (Sril) branche~ wit!1~~ tJ~~ f:tnti};r~ W;~r·. of ~.,.:·st~l~,;. A 10 basal branching 
tie}' ~:"!' :;,~1 (,dclit;op to plant neight (HT), s'!ed fan,iliesattainedoverall stav~s 'L'. The mean seed 
.vie1\i (~,') ana harvest index (HI) ;')n per plant ;ield (g) of faIPilies ".-vith high status was 23.3, 
"asis. loA 11 ~'ny 'pp ;r~, twv ~l'J:fu~' of the selected follo'vt~ ~v1, :'~1.4b), M~{16.&g) and low (l1.9g). '. 
pLlnt:; '''.':r(, lnlsal brancmng were con~iuert"d as Since iIld~x selection Y{8..5 reportp,d to be e~cient 
~ :is: . brancl.Jng F.Tttlies, 1r1 the rest (b IJon-b':1SdI . in ~rel1miTlary s~ler.t~or for single plant yield ' 
brancrung. ,r ~ Che ·tr,rjf'~~ aI .. d Bha~t~.",harya, 1986 ~ Teresa, 

Da~? ~~~te:,,'~d ali five ,dJ.ldomly chosen 
fl~~l:S )las subj~~teci to f .. NOVA. t'~:,~n5 .~::; 

~~'ietilod of i'~runachalam and BandylJ~ lllyay 
(l9~~), ftto.: t: 1. falr:i.lies ve~'~ ~ ., ~lped I1Jto f<w': 
classes~ H:ltgh, l\~- : :¥~ediUIa a Fe mean, M-: 
~ledinm below m~~n ~-·d T.~T1W using ;l 

~rformanc~ rr"'~e :'~rUT)U,1 d acr.oss the ~eve.n .. 
traits. The top .A)% entries in ear h ("la.;~ \va'~ 

~icct\!~ tu ~lv~ ~,2 famiHe~ 11 " F .. progeny of 
dIe selected f.} ~)l.~n~;, frcIT', 011 tOt! nine ~rosses 
was raised during robi 1991 In a RED) where 
C~(!1 fmJ!y V/a3 S0\\'n in a ~ingle ru~ 1 of.5m ~.~ngtlt 
in lylv leylkations witll s:lcin~ mrntioned,' allier, 
-:: 'e seed vie1d (f") pc~ plc~ ,- f each fanuly was 
recorded. 

RESULTS AND DISCUSSIOI~ 

The variatio[ between thr. 61 famUief \\'?S 

~~b~li~i~lt fo.. a1. the traits. The ~oefficient of 
\'aJiduon (C.v.) was greater tor ba~l b1111ching 
traits (Table 1) than i>the" J.To~'~''!,: \,"':jati\)~·'t 

was .m1xlued for the ~n )micall], itnprCiant traits, 
seed yield aI'd hll"e~* j''iLex. But ~11( f~. \~ .for SYI 
and illI were 4 and 5 times that of SY and In, 
rndicat"ng that It '.u~"lised "iariability '.\'~ abound 
for basal branching }Jr><iuctivity baits Though 
h~gh variation fur anmbe~~ of bra~1ches w, s 
recorded earlier (paul, 1978), suer variation ,for 
o~ w jranching as obsel led in this study has not 
y¥ ':.eeen repurttrl Th~s was followeci by S!l-rJ. icant 
diterences in F .. families fJr seed yield. , 

. - . -. . . . .. . 

1987), tlle result~ of this study wo~id add a 
modificaiior. tha~ ~ta.~,lc and ~gI yields cl):u1d 
prr.fere!)tialI;' be s:'!1!~c' ~',d for using basal 
hT"'nr-ll")(T "1' : .. s ~."':)r ,..,: ~"YI and HII • . -;! _ _ .'. ~ LlI.l:l.L 1J~, 1.J.1..I1, t.l • 

The progress of yield improvement from 
F) anti ~,. ~rtr1ict3tf .. i tr~'( f.(, mean seed yield. of . 
b3S'31 rf~ -;t~Ei fa:' 'l~t,;~ :r~ :i .. (320g) was !o"ver· ~ 

10 V' \ ··~~~~l b:anc.tllug families (353g). The ! 
regr~s. ion of: j sr.ed yie!r en F.l was 3egative (L~d I -
~i1gnifir.~nt witr. Ter.~,~c: tc basal branching 
families, v/hllt .. for nvn-basal branching type!', .it 
WdS positive and signifcant. Bas;.! branching 
fatnilie~, ,vbile fo~ pen-basal branching types, it 
,vas "ositive ;lnd :-i.,~nificJllt. Basal branching 
faruilies segregatp.d into 68% of non-ba~a! 
branching plants in F 4' i~ulc~ting high 
heterozygosity for basal branching. In contrac;t, 
non&basal branching fau~ili~~ gave an average of 
'i i% of non-basal branching plants in F .. 
confirming high genetic nnrormity of no~-basal 
branching types. '[!lis ~cu1d b<; a main reason for 
the comparatively low yields of basal brnaching 
F .. famalies. In view~'~ the a'Oove results it is 
advisable that individual selection be practised 
fvl' basal blSilChhig types beyond FJ generation. 
Nevertheless., the results gavel' conclusive trend 
that it is possible to breed for basal branching 
and high productivity dh:prt'v.Ing (,tJDUary opinion 
by some physiologists (Bhargava and Tomar, 
1982; Bhargava el a.~., 1)&3; Chauhan el 01., 
1987) A variety' e\"oived with ba-s.~ br3I1ching 
and high p;odUCtiU .. l of about 29.4 qlha compared 
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to the yield of 2bout 25 (~nl.aof the cneck, Pusa. 
13ar~11i i~ in All Jr.:dia Trials. This is an enroulagig 
proo~ pM it is time ;r.eeders .invest stJIicie?t' 
effolitS to·evo~ve bapal branclung mLstMds, In 

, , ,I 
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Table 1.. Mean (1\-1), fange (R) and coefficient of variation ttv) for seven "3i~ in 64 f~mili~ 
"" , , . 

i , "uta .. . 
Trait . M±S.Em rv (~e) .. ') 

------------~J--.~;----~--------.~J~P--'~~ \, ~~_4 ___ = __ ~~_~. ______________________ _ 

HT: Plant height (CIJ1) " 

PH 1 : No. of primary braqr;hes at HI, .. \ 

8B 1 ~·l~o. ofsecor:dary bran~hes at 'ill 

~Yl : Seed yidd (g) at HI. 

SY ! Seed yield (g) I pl~ 
.. 

, - . . . ~ . 

HI ,1 :. Har:vest ~dex (%) at ~l 

HI : Harvest index (%) I plant . 

f' 

'--, . , " 

9.8:J: p.49 

2.3·± 1.62 , 
. . '\ 

L2 ± I.J3' 

0.8 ± 0.S7 

13.8 ± 1.50 

L 
, 

" 

• I ~ , ,,,. .. • 

8.1 
• 

.~ f).,no l' f16.0 

) ~ 
, , 

, 0 -r..7.3 1': 1.3 
.. . '. 

0-7.3 1 134.4 ... 
r ~ ., 

- , " ·.;,3.7 t.! • 34.0 -
l , . I 

0-3.7 130.3 
, , 

7.S - 24.1 , 24.0 


