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Effect ef Seed size and seed coat colour on Seed quality and
productivity of red gram (Cajanus cajan L.)

"u' RARIVARATHARAJU V. RAMaKRISHNAN, K. K. YADIVELU AND K. R, RAMASWAY

Seads of red gram C. V, CO 1 varlad In slza and eolour within wids limits. Three
size of seads viz,, Fz5 826 retained and Ex8 possed occuredin the seed lot. Besides
sizes varintion, soed coer colour varition algo was encounterad in ene and the same sam-
ple of sesds. Seeds possessing seed coat of uniformly tan colour uniformly dark tan colour
and dark 19n coleur with black pa‘ches ocoutred Nearly 78 BD percant seeds could be
tecovarad by processing withExtwire mesh sieve wich includen 66 6 per cent off coloured
seedsAbout 10 84 per cent seeds oul of 16,15 percast In Ex 6 retained seeds possesced
dark tan with bleck patches The vigour rating on the basis of stress test such as brick
grit test, raie of weter absorption, eloettical conductivity had clearly indioated the
physiologicsl stsmins wviz. high degreo of phvsislppice! sciiviy possessed by lfrgo-
sized snd heelthy seeds. Al the vigour tests ennfirmed the superierity of lerge sized.
dark tan as well ps tan coloured seeds over small sized ond oM celoured seeds. Croup
growth, sted produciien potential, reot growth and nedule formation were maximum

. ter tha large sized seade Flowering sdvanced by B.11 davs in plants frem large-sized
seeds when compared to thoss from the aml.ll sizad sends similarly the pod preduction.

Ofi-soloured seods viz, dark- tan with black patches ware found to cerrv B0 per
cant ol Rhizo.tonia solanf ifectivn  Whils inifermly derk ten seocs  cerried 70 per
cent A'temnatie =p ond 30 par cant Anfzoctania sofani infection. Studies revesled
that aseds gradsd us:ng 6x 6 wirs mesh sievaor its eqcivelent round perforeted siave
and firee from otf-coloured sesds should ba used fur maumusing ssed production

The relatiﬂn between size of seed

and germination or between seed size
- and the rete of growth, ultimate size of
mature plants and thair yield performance
have been reported by & few warkers
(Cummings, 1914; Schmidt, 1924; Kota-
waski. 1028; Erickson, 1948: Rogler!
1954: Kaufman and McFadden, 1863,
Cops, 1966; Harper and Obeid, 1867:
Gelmond. 1971; Sivasubramaniam and
Ramakrishnan, 1972: Srivastava and
Nigam 1973). The effect of seed ceat
colour on these aspects had, howevar,
received very littla attentien, ' Changes
in sead coat celour during deterioration
either dus to ageing or damage by heat
or fungi during storage were comprahen-
sively reported in sseds of limabean.
clover and elfzlfa (Abdul-Bski and
Andersen, 1871), The influence of sesd
size on one or several of growth ettribu-
tes and seed production potential repor-

ted had not bean the same; in some, large-
sized seeds’were cbseived to be superior
in respect to geimination, plant vigoup
and yield te small-sized seeds of the same
semple; in others, thay were reported to
confer plent vigour and growth only
during early phasses of croup growth.

In view of the conflicting reports
on the effect of seed size on crop pro-
duction and lack of information on the
performance of normal coloured as well
&5 off-coloured seeds from dilferant size
grades in red gram, the present study
wze initiated with the annuel variety
Co 1.

MATERIAL AND METHODS

Red gram seed of cv. Co 1 harves-
ted in Dacember-Jenuary 1973-74 wers
saperatod with hard wire mesh sisves
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into three sizé arades, viz, 1) seeds retai-
nad by B.S.8. 5 v 5 wira mosh sieve, 2)
seeds retained hy 6 » 6 wire mesh sieva
¢ 3) sceds that passed thiodgh 65
wire mashs sieve. The seeds. from bulk
‘sample retained by 5 ¥ 5 wire mash sieve
viere [unhn; separated into three colour
categories namely, unifGrmly tun (C1),
uniformly datk tan {(C2). dark_tan with
biack parches (£3), and wers compared
with the ungraded-Bulk (B) (consizting
ol the above tinee colour categories).

The moisture content. of sceds of
both size and colour categories was 8
per cent;, These were subjected (o stan-
dard garmination. test (Internutional
F‘ulﬁ" for Sead Testing. 1863), ick-
arit test (Lindsnbein and Bault, 1955
and Fritz, 19685), Ohsarvations pn' 1000-
stad weight, seed recovery percentage
and tho percentsge of occurrenca of off-
colourad seeds in 5 x & retained fractior
wara recorcded. Further, observdtions
on germination, 1ate ef field emergence
root and shoot fangth were. recorded
Data on growth characters such as plan
height’ branching intensity, root length
nocule  weight, - number of  leaves
flowrss and pods picduced per pla
besides pod-length and breath, and {rast
and dry waights of plants ‘wera racor-
dad in respsct to plants obtained {ron
sceds of different sizes sown ond-1.7¢
‘under field: conditions using split plo
design with plot siza of & x3m replica
tad three times,

Saed vigour tesls namely, slsctrica
condustivity and. acidity, ui the leschat
from tho seads of the colour categorie:
‘ware corried outs -The rate of watle
ghsorplicn. by seeds in each of th

[Vl .68 No. :'

~colour categories was also. aszessad by.

‘pH meter.

soaking filty seeds in 10 m| of water for-
3 hours. Tetrazcloum testing and ‘seed

healih testing were also carried out with

these sceds.. ' '

To test the membrane leakage,
50 seeds wers soakedin 50 ml water
for 18 hrs, and the conductivity of the
leachate was measured © using Elico-
canductivity bridgs. . P-::dlw of the
Fé&chata_was'assessed using '‘Biochem’
Sugar was estimated by
the Somogyi (1952) method: from 1
mi of ths leachate. Off-colour sen-
sitivity was assessed by exposing the
soeds. to gamma irradiation = (22.Kr)
and subjecling to fisld emergencs
tast.

RESULTS AND DISCUSSION .

422

Seeds graded sizewise showed
a progressive increass insesd weight
with increase in seed size. A . maxi-
mum recovery of aboul 78.50 percent
‘was obtained from the 6 X 6 retzined
fraction, while in 5 X 5 retained - and
G X6 passed fractions it was only
16.15 and -5.37 percent, - respectivaly.
Germination percentags recordad: was
fairly high from sseds of the "two top
gradss alone,  The last.giade recor-
ded the - lowest’ germination valus.
‘Evidently, the ‘fop . g:ades possassad
the maximum ‘figld emargunce poten-
tial.

The frcwih chﬂrnc tots of the pfants
frem larga-.,md seeds reglster&d highar
vilupe for all tho characters. sludied
than those grown form 6.x6 passed
geeds, In. general msasuremenis on
shoot length lndlcntad almost naghgi-
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ble differancs. Howaver, .ths marked
dilferences in root growth behaviour
evidently proved the superior qualitiy of
the seeds from the top two gredes;
root/shoot ratios were also higher for
these grades.

Vigour test namely, hrick grit teat
also indicated the inferigrity of last
grade seeds that were unable to with-
stand the stress leading to consldera-
ble reduction in germinatien.

Plant height was more or less uni-
form for plants from twa grades, while
it was very low for those from the last
grede seeds, Profuse branching occur-
red only in plants from seeds of first
two grades, while it was characteris-
tically low in plants frem the seeds, of
last grade. Total number of leaves in-
creased two to three folds in plants
from seeds of two top grades, Number
of flowers produced was the minimum
from plants from 5x5 and 9x6 retained
seeds, Flowering was advanced by 8-11
days in plants from the two superior
grade sesds.

When the crop weas 87 day-old,
only the plants grown from 5x5 and
6 X 6 rotained fractions possesssd, on
an average, 18 and 8 pods, with the
mean pod-length and breadth in plants of
3.5X0.5 cmand3 0X0.5 cm, respectively.
Plants from the 1op two grades posses-
sed root nodule weights of 075 and
0.61 g, as against 0.38 g possessed by
plagts raised from 6X6 psssed seeds.

Fresh and dry weight recorded on
87th day showed (i) nearly three-1o
five-fold increases; (ii) root-weight

-
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was. similarly high by two to three
times; and (iii) the .1oot/shoot ratia
Increased to four to six times in plants
ftom the top grades, when compared
to the plants from 6 X 6 passed seeds:
Since a plant with deep, extensive
and efficient root system is preferable
in rainfed- areas, the lowest grade
seed looses it value.

The superior growth performance
conferred by the initial seed vigour
possessad by the seeds from the two
top grades was maintained throuhout
the_crop growth period of 87 days
studied. In red gram, as obssrved in
flax by Harper and Obeid 1967),
large seeds produced tallsr plants and
more dry matter per plant. Quality
attributes possessed by large seeds
in ‘this crop as revealed by the present
study, had omply demonstrated the
potential role that grading of eseds
could play in augmenting tha pro-
duction even under optimum glant
population. was contradictory to the
report of Harper and Obeid (1867).
Effect of seed coat colour '

Majority of the off-colour eeeds
smounting to 56.6 per cent occurred
in 6 X 6 retained ' fraction while 0.80
per cent accurred 6 X 6 passad fraction:
Thus, from the data of July raised
crop, it was evident that 6214 per
cent seads tn the sampled lot were

off-coloured.

In the seed sample investigated,
5% 5 retained seede constitutod 16.50
por cent end out of thiz- 10.64 per
cent secds possessed seed cost of
dark tan colowr with bleck patches;
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The rest comprised of ceeds of two
seed cost colour categories namely,
uniformly tan and uniformly dark tan,
The results of testing the soods be-
longing to tho threo seed coat colour
categerioz furnished in Table 3, clsarly
revealed the adverse effect of the pre-
ssnce of black patches on-dark tan
seed coat, on the viability of seeds.

Guality aszegsment of off-coloured
geads from different sizes is given in
(Table 1) It became increzsingly clear
that large-sized and uniformly © tan
coloured seeds possesced a high
degree ef physiological stamina, Beth
the small-sized (§ X 6 paassed).and off-
ccloured seeds recorded not only low
germination byt else increased the per-
antage of dead seods. Rate of water
abserption, increased elsctrical con-
ductivity and more acidic nature of
the sesd steep water showed a posi-
tive rolationship to tha off-coloired
sesd coat, Tha off-coloured seeds
had not only lowered the germina-
tion percentage, but also increased the
number of dead sseds up to 59 per-
cant. It is plausible that changss in
sesd _coat_colour_in_legumas_moy be.
indicativa of ageing_and_detetioration
and was associated with viability,

Measurements of nllactrical con-
‘ductivity showed a relationship with
tho intensity of saed colour, the con-
ductivity being higher in the third
colour eategory than in the first two.
The aquscus extract of sseds fram
the third colour category wes alsp

‘n_'ggra acidic_than those of the othar
colour cafegeries..

424
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The rate of water absorption by
the seeds of dark-tan with black pat-
choa showed 2 risa of 55.3' percant
in 3 hr, while it was nearly half for
the first two colour grades. Interms
of water absorption, the -germination.
percenteges were found to ba high
for the unifermly ten coloured seeds,
This was test verified with' tetrezo-
lium testing. A highly significant cor- .
relation was obtained for these.
Moreover, colour categary-1 consisted
of 15 per cent hard sesds, -while the
other colour categeries comprised only
dead socds to the oxtent of 4 and
45 percent; respectively.  This has
clearly proved that off-colour seeds
usually heve low respiration rates
(Abdul Baki and * Anderson, 1971)..
Irespective of the seod sizes, seeds
that are uniformly dark. tan with black
patches possessed lower root and
shoot lengths. Field emergence as
well as field stand also were reduced

by these seeds. Water stress test
also indicated the coloured catageries

to be more susceptible to mortality.
Further, the off-celoured seeds never
showed visible expression of the growth,

The off-coleured seeds usually have -
been shown to be highly sensitive to
qwr_{@_u_tinm;lnqhn present studies
too, when thess seeds irospective, of
of the sesd cizes wers expossed to 22kr
gamma irradistion. the ﬁrﬂﬂuuﬁqn of
abhnormal secdli'ng markedly decreased.
0f all the “types,” of seed, uniformly tan
coloured seed produced 5110 66 psr




July 1882}

cent normal seedlings. The seaed health
testing of those with blemished sesd
coat had surprisingly revoaled the close
relationship of black palches with the
seed-borne pathogens. It was found that
seventy per cent of the dark-tan_colou-
red sasds were infected by Aller naria
sd, whila the remaining 30 per cent
were aflected by Rhizoctonia sclani.
Among the dark-tan coloured seeds with
black patches 80 per cent were infec-
ted only by Rhizoctonia solzni, Harrin-_
gton and Doughlas (1870) also reported
that the seaeds invaded by pathogens
belore harvest usually showed discolou-
retion, shrivelling, reduced_germination
andJor reduced yielde, becauss of infec-

tion of plants through the sesd,

e

The adverse effect of discalouration
of seeds on seed viability and vigour
was incredibly large, the effect incresing
with the increasing intensity of discolou-
ration in properation to the parasitization
of the seed by pathogens. as revealed
by tetrazolium staining pattern (Table 2).
low field emergence, fisld stand. and
dry matter production (Table 3) end
seed yield (Teble 4), The differances
due to colour and size verintions were
highly significant, The crop raised with
5 x5 retained C1 seed yielded 40 par
cent more seed than that of a crop
grown with ungraded bulk seed had
yislded. By planting dark-tan seeds with
black patches, the yield of ssed was

decressed dv 20 per cant. The result
hes increasingly made cisar that seads.

EFFECT OF EELD S1ZE ARD SZED ¢OAT COLOUR

retained by 6x6 wire mesh sieve or its
“equivalent round preforetsd sieve and
~Possessing only the uniformly tan and]
or dark tan-coleured sesd coat should
b_E_F_usa:_!_ for_securrng maximiim field
stand and high yield (Table G).

The authore wish fo thank the Indian
Council of Agriculturzl Reszarch for
financial halp during thie project wotk.
Tho authors thank Dr. D. Daniol Sunda-

_reraj, formerly Head of the Department
of Seed Technology and Dean, Agricul-
tural, College and Research institute,
Coimbatore-3 for his useful criticism.
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Tnth 2. Totrezolium slalnlng pattern gsrmineble ond non anrm!nlhli snd:[ff‘_l of differant r.n!nur'
category In red gram seads C. V. Co 1 '

Tetrazoiium 1aining Unifarmly ten  Unifomny - Datkc ik with
dark ten black " pstches
8* h* v 8 b e a b e

Gorminablo-Seed complotely steined 34 60 40 30 60 &4 B8 10 24

Germinable-Minor unstelned sracs ) .
or cotyledons 28 -0 22 10 3 28 16 B . 18§

Ron-garminsble-Maro then extrame ) :
lip of radicle unstained . ' 4 - - - 18 - L B =

Non-germinable: Juncture of

radicle-hypmcotyl #xis and eotylodone . _
unstainad 4 - = e - - a - -

MNon-gsrminable: Mera than ona

helf of upperend and of cotyledens
unstained - 12 i . - 2 e id =

~do-miiky rod sroas of cotyladons 16 - - - -’ - a8 - -

Nen-gorminthle, seod cteined
purplish rad: sraln extands through
entire crogs sectional area of
cotyledons ) 1§ -~ 30 6 - 12 60 Bz 31

Hard (H) seed [ Deed seed {Di B(H) 2(H) 2(H) 4(D) - B8(D) 28(D)

®g = 6 x B wirs meshy B® w= G xl'ﬂ wire mosh reteined end
®a m 0 x 0 wiro mosh pssssd ssede

428
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Teble 4, Effsct of seed size and colour varlation on final yleld

Treatmenis Reteined (R) by - ﬁﬂlaur Soed yllod (kg[ecre)
wire mesh gieve -

Ex6 A Cy 1221.7
Gxe R Cy 923.0
Ex% R Ce T0%.4
5x6 R Bulk B 876.8
Gx6 R Cg 998.6
Ex6 R Ci 656.3
6x6 R €a €00.2
] :: 8 R Bullk B 2191
Ex0 FPassed (P} Gy 862.Y
6x0 P Cy 839.8
ExG P c, . 378.8
6x6 P Bulk 8 474.2
SE
d (P=0,05) 27.3 43.9. TET

c.D. 00.4 126.4 219.07




