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Path coefficlent analysis (Table 3)
ravealed that boll number and boll weight
werag the princlpal yield alirbutes. The
high correlations of these traits wilh yleld
resulted mainly from their direct effects.
Seeds per boll showed equally high cor-
relations with yleld as that of boll welght
but had a low magnitude of direct elfect.
Plant helght showed significant and posl-
live assoclation with yleld but Its direct
alfect was negallve and low. Similarly,
other tralts like seed Index, lint index,
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ginning outturn and micronalre  were
associaled significantly and positively
wilh yield but thelr direct effects were
of lower nagnitude. The posilive cor-
relation of yield with seeds per boll,
seed index and lint Index resulted maln-
ly through Indirect eflects via boll welght.
The direct elfects of fibre traits on yield
of seed collon were of minor significance,
In concluslon, selection prospects for high
yield seemed to be beller through boll
number and boll welght.
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{J 11 and JL 24) wera migniy suscopupie 1o Fo deficlency whereas virginla (spreading)
typo culllvars (TMV 3 end K-3) wore loss susceplible. In blackgram, T 2 and Sel 37
woro highly suscoplible lo Fo sireas, Culllvar PV 26 was modaoraloly suscepliblo and
cuftivars LBG 17 and UG 201 were loss susceplible and performed well under. Fe

siress  conditions.

Ortho-phenenthroline  Fe gave good indication of plant Fa 'ala{u-s

and it can be used as an index for screening the genolypes for their ability in Fo

absorplion and ulilisation.

KEY WORDS: Groundnut, Blackgram, lron dellclency, Physiology.

lron (Fe) Is essential for plant
growth bocause of lts Involvemnant In
activatlon ol several enzyme systems
including chlorophyll formalion. A con-
tinued supply of Fe Is essential for
good plant health. Any [actor lhat in-
terfers with the absorplion of Fe by
plant roots or utilization within the plant
for only a shorl period may cause the
plant lo rapldly develop symploms of
severe Fe deliclency. It Is well known
that there are considerable dilferences
among plant species in their ability to
lake up mineral nutrient from relativety
unavailable sources. There are also
marked dilferences in Fe absorption
among genolypes, inbreds and hybrids
of dilferent crops. However, no serious
sludy has been carried out to Inves-
tigate the influence of Fe on growth
and nulrlent uplake In grain legumes.
S0, the present Investigalion was un-
dertaken lo study the physiologlcal
aspects of Fe deliciency in different
cultivars of groundnul and blackgram.

MATERIALS AND METHODS
The experlment was carrled out

In solutlon cullure durlng 1984-85 at

the department of Plant Physiology,
Agricultural ~ College, Bapatla. In
groundnut, five cultivars viz, TMV 3
and K 3 ulrginia (spreading type) and
J 11, JL 24 and TMV 7 spanish (bunch
type) and in blackgram five cultivars
viz.,, UG 201, T 9, PV .26, Selection 37
and LBG 17 were selected o sludy
thelr response to Fe stress. Each cul-
livar received complete nutrient solution

and Sharma (1980),

with Fe (5.0 ppm control) and nutrient
solution deficlent In Fe (o ppm). - Each
treatment was replicated 5 times which
were randomised. The nutrient solutlon
used In this study was a modified
Hoagland formula (Johnson el al,
1957). All reagents were of AR grade
and were used without further purifica-
lion. The plants were supported in the
holes of a plastic lid with non-absorbent
cotton wrapped around the stem. The
aeration was done daily and the nutrient
solution was replaced at weekly Interval.
The plants ‘were harvested at. the age
of 26 and 27 days in groundnut and
blackgram respectively,

At the time of sampling plants
were separated Into leaves, stem and
roots, washed twice with distilled water
and drled In an oven at 75-80°C. Dry
welghts of leaves, stem and rool por

- plant were recorded. Observallons of

the number of leaves and area of leaves
and specilic leal weight (SLW) were
also determined. The tolal chlorophyll
In leal was determined by using the
formula doscribed by Yoshida et al.
(1976). The Orthophenanthroline ox-
tractable Fe was estimated In the
second fully opened young leaf from
lop, by the method described by Ketyal
The lamina was
ground to powder by using Braun's
plastic grinder, having stainless steel
blades (to prevent Fe contamination).
The ground materlal was used for the
estimation of phosphorus, tolal Fe,
managanese, zinc and copper. P in
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thé plant material (lamina) was deter-
mined in the tri-acid extract by vanado-
molybdate method as described by
Jackson (1967). Mn, lotal Fe, Zn and
Cu were determined by direct feeding
of the extract to the atomic absorption
spectrophotometer (AA 120) as per the
method given by Allan (1970). The
data were statistically analysed by fol-
lowing factorial randomized block
deslgn.

RESULTS AND DISCUSSION

~ Data on leal numbor and dry
wolght of dilferont plant  parts ol
groundnut  and  blackgram  are
presented in Table 1. Under Fe slress
conditions except J 11 and JL 24,
olher cultivars of groundnut differed
significantly in the root dry weight. The
percentage decrease in root dry weight
was higher in JL 24 (51.7) and J 11
(47.6) and minimum in TMV 3 (32.92)
and K 3 (33.34), The root dry weight
was significanlly reduced in blackgram
T 9 under stross condllion and LBG
17 and UG 20 which did not dilfer
significantly and had low reduction
values of 17.3 and 18.6 per cent respec-
livoly. Genorally, higher amount of Fo
was assoclated with roots of Fe inef-
ficient plants than with the rools of Fe
elficient plants indicaling the slower
rale of Fa translocatlon In the former
one (Elmstorm and Howard, 1969).

The dry weight of Ilamina
docroasod duo o Fo dolicioncy In both
the specles, being maximum In JL 24
and J 11 In groundnut and T 9 and
selection 37 in blackgram. The reduc-
lion was minimum In K 3 and TMV 3
in groundnut and UG 201 and LBG 17
in blackgram. The resulls of Reid and
York (1958) In groundnut confirm the
observed resullts, The leal number per
plant remained the same at bolh healthy
and cholorotic condilions in both the
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species. In groundunt Fe siress sig-
nificantly reduced stem welight. In JL
24 and J 11 the reduction was 54.1
and 48.2 per cent respectively which
were on par with .each other. The
minimum reduction was observed. in
TMV 2 and K 3, In blackgram, T 9
showed significantly more reduction
(24.0%) than the other ones. The min-
imum reduction was observed in UG
201 (9.0%) and other cullivars were on
par with cach other. Vancgmand and
Aktas (1977) reported that those plants
which excrete low amounts of hydroxyl
lons considorod as Fo olliclont and
those produce high amounts of
hydroxy! ions considered as Fe ineffi-
clent.

Data In total dry matter, leal area,
specific leaf weight and total chlorophyll
content are presented In Table 2. The
Fe deflciency reduced the whole plant
dry weight among all the cultivars in
both groundnut and blackgram. Under
siress condition In groundnut, K 3
produced more dry mattor but It was
on par with TMV 3. The percenlage
reduction In dry malter was more in
JL 24 (53.56) and J 11 (49.35). In
blackgram LBG 17 and UG 201
produced more dry matter both at heal-
thy and chlorotic conditions. The per-
centage reduction In wholo plant dry
malter due lo Fe stress was maximum
in T 9 (26.96), selection 37 (21.8) and
minimum In LBG 17 (13.10) and UG
201 (13.9). In groundnut JL 24 and
J 11 and In blackgram T 9 and selection
37 cullivars were less efficlent In Fe
utilization. Agarwala and Sharma
(1974) reporied that apparent dilferen-
ces In Fe deliclency reduction may be
due to differences in the uptake of Fe
by the susceptibie and non-susceptible
cultlvars. The depression in phylomass
production under Fe deliclency was
attributed 1o reduced size of the leaves.
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Thus complete  nulrient  solution

produced significantly more leal area

over Fe deflclent nutrlent solution both
in groundnut and blackgram cultivars.
In groundnut, at both healthy and
chlorotic conditions, TMV 7 followed
by K 8 produced maximum leal area.
However the leaf area 'was more in
LBG 17 lollowed by UG 201 and less
in T 9 blackgram cultivars at both the
condllions..

The specific -leaf weight (SLW)
was decreased due lo Fe dellclency
in groundnut cultivars. Tho high SLW
In heallhy plants may be due lo Im-
mobilisation of photosynthates in the
lamina, But In blackgram cultivars, al-
though tho size "of the leavas was
reduced under Fe deliclency, the weight
~was not reduced proportionately, thus
resulling In'the thick leaves. This fact
was also revealed by an Increased
specific leaf weight under Fe deficiency.
This type of increased SLW was also
observed at Zn deliclency In Mustard
cultivars by Ghildlyal of al. (1981). The
total chlorophyll contént. was also
decreased In Fe stress treatment among
all tho cultivars. In groundnut, undor
chlorolic conditions, TMV 7 and K 3
had high chlorophyll values and less
in JL 24 and J 11, In blackgram also,
chlorophyll content reduced under Fa
stress conditlons and T 9 had sig-
nificantly low chlorophyll content with
a reduction of 81.6 per cent. UG 201
and LBEG 17 had less reduction and
produced more amount of chlorophyll,

The Fe deficiency increased the
P Mn, Zn, and Cu conlents in the
plants when compared with control
treatment, But Fe deficiency did not
bring any slgniflicant difference among
ive different Cvs each In groundnul
and blackgram, However, lhe percent-
age increase In these elements due-to
Fe deliciency was more in JL 24 and

VOl 7 7.MNoc 1 & 4]

J 11 in groundnut and T 9 and selection
37 Cvs In blackgram and Indicate tha
saverlly of chlorosls and. Inelllctunny of
Fe nutrition. TMV 3, K 3 (groundnut),
LBG 17 and UG 201 (blackgram) Cvs
have shown less increase In these ele-
ments Indicating the low Fe stréss ef-
fect

Fe  deficiency  significantly
reduced the tolal Fe content In the
plants over control. But cullivars did
not dilfer significantly in total Fe con-
tents. The total Fe content was sig-
nificantly more In" complete nutriont
solullon over Fe delicient: solution in
bolh the species. But significant dif-
ferences were brought among the cul-
livars In rospect of orthophonanthrolino
extractable Fe content. In groundnut
TMV 3 had significantly high amount
of this Fe.and J 11 and JL 24 had
significantly low amounts. The reduc-
tion in orthophenanthroline extractable
Fe content due to Fe stress was max-
Imum In JL 24 (78.93%) and J 11
(74.49%) and minimum In TMV 3
(65.22%). In blackgram among all -the
cultivars T 9 had slgnificantly - low
amount (2.55 ppm) and LBG 1? had

high. amount (292 ppm) . or-
thophenanthroline extraclable Fa. The
percentage reduction [y or-

thophenanthvollne extractable Fe. con-
tent was maximum In"T .9 (86.45%)
and 82.6% In selection .7; This was
less (76.8%) In UG 201, LBG 17 while
In PU 26 It was Inlermediate. - The
estimation of orthophenanthroline ex-
tractable Fe in young leaves was in-
versely related to the ‘severity of
chlorosls. The orthophenanthroline ex-
tractable Fe content based on which
cholorophyll  content, ~ phytomass
production, severlty of chlorosls was

closely related, rather than total Fe

content. It confirms the earlier sugges-
tions that orthophenanthroline ex-
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table Fe content of fresh tissue was absorption and utllisation of Fe among
the physiologically active fraction and groundnut-and blackgram cultivars was
this correctly reflected the Fe status of clearly understood here.
the plant. The genotypic variation in
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GENETIC DIVERGENCE FOR YIELD AND
I''S COMPONENTS IN COMMON MILLET
(Panicum miliaceum L.)

OMIIR SIN(:H’ e LR, (:Ul'l'/\z

ABSTRACT

A ol of oighty two dilferont siralns of common millot (Panlcum miliacoum)
collectod Tram dilfaront placon wan unod lor osthmntion ol gonolla divargonce, v
eslimales based on 12 characlers supporl (hat the differences In agroclimatic sllgsﬂtﬂus
are nol necessarily relaled lo genelic divergence and thus the desirablo diverso parenls
may nol bo selected for hybridizalion on ‘the basis of climalic reglons.

KEY WORDS: Genelic divergence, D? statistic, Millet.

Plant breeders have been ap- problem is to recognise and measure
precialing the importance of genetic such diversity in order to use it in a
diversity since fong. However, the main breeding programme.  Selection ol
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