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ABSTRACT

Bnatic analysis of the physiological atiributes relatsd te seed
rield in wwe cTosses of Indisn mustard revealed involvement of
anisztadc afiscis sicnodth main effects (d) andé (b} for mest of the
cnATACTIrs. mortan. oy siclogical parsmaters such as net assimilation
ratd (AR}, lzaf aree “ummticn {(LAD} ang 1saf weizht ratic (LR} were
found fo Se nredomir m":‘f undsr the conirol of additive genes erfscts,
iereas stasr cnarsciers liks lsaf area ratio (LAR), crop growth rate
(CPOR) and laaf ares incex (LAI) were largely controlled by dominant
zere srfaciz, b8 importent finding oF ""c study was that the gematic

trel o these importent piysiclogical atiritutas at tim vezetative
p.‘mss #Hd difar from the gametic system operative at the reproductive
rhase. Ihis investigation revealed the vrospsctis for these paysiclogical
attritutes as an aid for further Improvemens o« seed rField in Indien
Tugtard,

INTRODICTION

The physiology of oleiferous Brogsicae is differsnt from that of
other crops. <he plant having excessive faliage at the vagetatiive nhase
reflects differsnt piysiologicel indices zhan at its reprocuctive phase,
it the leter phase, green siliquae and brancbes contribute significantly
to photogyntiesis and the rols of leaves is minimized (Allen gt al. 1971
and Pandva 1975), The zenetic control systems of these two diffarent
nhases also appear w be diffarent. o concerted affirws have B en made
30 fer tc understand these physiological indices in respect of their
genovyric variability and gene action wirich may, however, supplement
%o a larger extent the traditional breeding methods employed with tids
STOp.

The nrosent investigation was, “herefore, lammed to camin

nsizht inte the nature and magnitude of gsne erfscts invelved in

7arious oiysiciogical atiributes :n ths twe immortant cresess of Indisn

nugtard,
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HMATZATALS AND METHOIS

The experimantal material for the present study comprised a set
of basic six generaticns (P1, P2, F, &, 31, 32) in i-es'psct of two
crosses, namely, RHxRC7TS1 and PrakaamcRC1425. The experiment was
conducted in a rendemized block design with three replicatioms. Zach
entry was represented in a plot of 1) rows each of 6 & length md X =
apart in each replications. 4 spacing of 15 cm from plant to plant within
row was also maintzined for each genotype in ell the replicatdons. Jive
campetitive plants from alismate rows for each of ths parents and ¥4s,

15 from the respective back crosses and 4.5 plants from sach of the fra
were gsampled at random., The observations viz; 21, 42, 63, 384 =nd 1%

days after sowing., This period was divided intc two phases, i.s. uplo

63 days of sowing as the vegetative phage md the rest as the reproductive
phase, Tc find out various physiclogical attributes, observaticns wers
recorded on drymatier vpmdzcti.on and leaf area in respact gix generaticns
of both the crosses. The growth parameters such as net asgimiiaticn rate
(N¥aR), crop growth rate (CGR), leaf area ratio (LAR), leaf area index (LaI),
leaf ares duration (LAD) and leaf weight ratio {LWR) were ocbzained
according to the methods suggested by Elackman (1919}, Gregery (19177,
Briges et al (1920) end Radford (1%7). Cencpy temperawire was recorded

with the help of an infrared thermometer from BARNS (U.S.4.) at the tinme
of flowering,

The es*imates of gene effscts were derived from generaticm
mean enalysis of Payman (1958) following the scaling tssts of Cavalll
(1952) end Hayman and Mather {1955).

RESULTS AND DISCUSSICN

n the three~parsmeter model the weighted least square agtimates
of mean{n), additive (d) and dcminance (h) components were obtained.
Prior to this, data were subjected to both individual as well as joint
scaling tests. Ths significant valnes of *:r'?‘ as woll as at least ane of
the individual scales i.s. 4, 3, © and D indicated ths inadequacy of
the simple additive-dominenocs model (the thres-parmmster model) for ail
the physiological attributas in AHXOxRC781 and for most of the characters
axcept LAR at the reproductive phese and cancpy temperaturs at flowering
in PrakashxRC1425, where this model was adequate. This accounted for
the genetic variation in thess attributes not being whelly atiributed
ty thr additive (@) mnd dominance (h) gene effocts. The failure of this
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model was atiributed meinly ‘o the presence of spistasis. Th® assumpticn |
of no epistasis on the three-parsmster model has already besn reported
<0 ba biclomically wreelistic for polygenic traite (Cockerhem 1959).
The reascn Jor the adequacy of the medal in cross PrakasixRC1425 for the
above wicnad two atiributes could de due to the absence of gpistasis
and leaser 7ariation among the parenis for LAR and Canopy temperature
{Tatle 1}, additive as well as daminance zene effects were responsible
fer the zemsetdic 7variation in thsse traits. The magmitude of the
jominance arfect was migher than the additive affect. Preponderance
>f the dormnance gene erfsct for lsaf area was alsc obgerved by Iap and
Zrvey (1972) in barley and Marinkovic (1980) in sunflower.
The attributes for wamch simple & ditive-domdimance model showed
113 inadequacy wBre subjected to a digenic episgtatic model (the six-~
-arameter model; of feyman (1955) o work out “he various geme effects.
Trese resulits have also veen cammpiled in Iable 1. C@R at vegetative
snase is acvantagsous W ouild uwp photosynthate for gink, Its expressim
ia dependent on JAR and Lal. The variation for this characier was
atiributacle w dominance gene effects in both ths crosses at the
TecetadWTe these; cwever, at the reproductive phase additive gene
arfsecia were more lmportanit. JAR at the vegetaiive phass, where tle
cantribution of l2aves ig at a maximum, wWwas found to be controlled by
deth additive and dominance gane aifecte and epvistatic effsct of (i) type
in betz the crosses. [mus, the prepondersnce of the additive effects
7as more important for this attribute at this poase. fowever, gems
arfactg aliered at the reproductive phase because at this phase, instsad
of leaves, green siliguae contributed maximum Sowards the phctogynthatos.
These results corroborate the findings of Crosbie st zi. (1978) in maize,
Prerondgdrance of additive gene effacts was revealsd for LAD
which i3 an important physiological parametor as it provides 2 prolonged
pretosynimiically ective leaf area. LAI oclays a significant role in
whig =rop prior W ths ssed f£illing svage when macroscovic green
giliquae and brancivds contribute sigmificantly towards photosynthesis
WAllean 3t al. 1971, 4den and Morgan 1972, 3cott et al. 1973 and Pandya
19757, Mmilar o CCGR. Lal at the vagetative phase axhibitsd signd fi-
cant dominance gsene 3rffects inm both the crosses. At the reproductive
onase, in IHXOXARCTS1, even digenic epistatic model failad to detact

“he non-allelic interacuons, indiceting thereby tha pravalsnce of

Jenotype~environmsnt idteractdon or trigsnic or msbtsr order interactions
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or linkage of tha intverscting genes, Iowever, for cross PrakashxRU1425,
L4I at ths reproductive phace was found to be under tha control of
additive gene effacts and spistatic effects of (i) and (J) Wye.
Contrary to this, Jotmson (1973) in his study meize reported that Lil
was controlled by non-additive gene sffects.

LWR, which i3 a ratio of leaf dry weight to total dry weight,
was judged to be govermmed by a predominantly additive iype of gomne
aeffects. Studies on gens sffects of cancpy tempsrature in both the
crogses suggastad itg fixable nature, since additive components were
more important for the axpression of this trait.

Ths results on physiological attributes based om the present
study indicated a sizeable impact of the additive gene effeczs involved
in thair expression, These characters, therefore, are more amenable
for further improvement by simple selaction procedures, Untdill efficimi
and realisbls techniquss for screening large segregating naterial for
thege physirlogical paramsters are available, the selaction of the
parents baged on physiclogical indices reported in present study would
be of additional value to the breeders for supplemeting the hybridization
programme in this crop.
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