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SEED AND SEEDLING PHYSIOLOGY IN TWELVE GENOTYPES
OF BAJRA*

Mrs, MALLIKA VANANGAMUD|'

and

. NATARAJARATMNANM?

Twelve genotypes ol bajra which have been grouped into high, medium and luw
yielders varying in morphological characters and yield were employed .in tha atud-f
The high yielders racorded relatively high values for germination percentages, ram nl' gur—
nination, vigour index and low values for elecuical conductivity as compared 1o the

nadium and low yielders,

Among seedling characters, the wgnur index annaamd 1o

be a very dependable criterion and had a positive correlation with gﬂrm:natmn i:lwf:tn:!an.~
tage, fate of germination and fieid emargence, thus desetving to be a handy index fof

;eleciing genotypes,

In bajra, the variation in yield has
been rather very wide as compared to
many of .the cereals and pulses. Fur-
ther, the physiological aspects reflec-
ting on yield has not been particularly
studied in bajra-as compared to rice,
wheat, maize or sorghum. With the
advancement in F, breeding, the phy-
siological emphasis on this . crop
becomes more relevant, to increase
the production by employing desirable
genotypes. With the above objects in

i.w,s2v ral characters relating to seed
a- d seedling physiology were screened
in 12 genotypes under laboratory
conditions,

MATERIALS AND METHODS

The primary object of the present
laboratory investigation was to enquire
into the differences in the seed anc
seedling physiology emong the twelve
genotypes ‘of 'bajra. The chosen

genotypes comprised four low yielding’

four medium yielding and four high

yielding ones.

The 'reported studies
were carried out during 1979-80 in the
Department of Crop Physm!ngy, Tamil
Nadu Agricultural Umi.femw. Coimba-
tore-3.

The twelve genotypes of bajra inclu-
ded in the study were KM 2. X4 MS
1373, CO 6, 'ICl| 7816, MS 7358, PT
62, PT 1482, PT 1484, PT 1485, PT
1846 and PT 1890, The aspects relsting
0 the variation in the seed and seedling
ohysiology of ‘the selected genotypes
studied in the laboratory were (i)
water absorption rate, (ii) germination
(Anon., 1976), (iii) field emergence,
(iv) rate of germination (Maguire,
1962), (v) shoot length, (vi).root
lenght, ..(vii) dry weight of shoot,
(viii) dry weight of root, (ix) vigour
index (Abdul-Baki and- Andersont
1873), (x) electrical conductivity of
seed leachate and (xi) protein conten,
(Lowry et al. . 1951),
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RESULTS AND DISCUSSION

Regarding the water absorption
rate_:thete was a progressive increase
ir- wyater absorption from initial dura-
tiun of 4 to 24 hr (Table 1). Generally,
the Iintat:tne&_s of seed .coat which is
under genetic control. plays an impor-
tant: role in water absorption. This was
true in genmynea of bajra in  which
the seeds of high weldars and to some
extent those of the medjum yielders re-
corded low water absorption rate, when
compared with those of low. yielders.
The highest value of 51.5 per cent
was recorded in PT 1890.

Generally, germination and seed-
ling growth proceed at a speed and
extent predetermined by genetic make-
up of the species under adopted
conditions, according to Ching (1973).
The high vielders recorded the maxi-
mum germination percentage ranging
from 99 to 100; the medium and low
yielders registered 53 to 98 and 40
to 98 per cent germination, respecti-
vely (Table 2).

“and

 (r =0.8081"*) and field

Rate of germination, an expressin

of seed vigour (Maguire, 1962) dif-
fered among the genotypes of bajra
depending upon the variability in
vigour due to genetic causes. [t was
nigher, 32 to 33 in high yielders than
25 to 32 and 13 to 32 recorded in
medium and low vielding genotypes,
espectwely The amount of food
reserves present in the seed controls
the rate of germination and subsequent
seedling development. Seed protein
sontent is yet another factor which
is closely associated with the rate of
jermination ~ and seedling growth
‘Schweizer and Ries, - 1968). The

. autotropic stage.
-{1968) stated that the seedling vigour

Jlongest root.
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protein content of seed in high yielders
ranged.from 11.7 to 14.4 per cent, in
medium yielders from 9.0 to 12.1 per
cent and in low vyielders from 10.0
to 10.9 per cent,

The relative length of root and
shoot of the germinated seedling varied
among the genotypes, The seedling
of the high yielder X 4 characterised
by th3 high seed vigour produced the
Relevant to the present
findings are the results. obtained by
Woodstock and Feeley (1965) in regard
to root growth found positively asso-
ciated with the vigour status of the
seed in corn,

A significant and positive correla-
tion was observed between vigour index
germination (r - 0.9021%%),
as well as with rate of germination
emergence
(r = 0.9893%%),The genotypes differed
significantly in respect of vigour index.
In the chosen genotypes, besides the
high vyielders, some of the medium
yieldérs also showed high vigour index,
thereby suggesting their potentiality.
The low seedling vigour observed in
low yielders may be due to slow seed-
ling growth.

In general, the dry weight of
shoot and root of the germinated
seedlings was more in high yielders
than medium and low vyielders. This
again was dependent more upon the
rapidity with which the seedlings
were able to grow . and reach the
Qualls and Cooper

was usually characterised by the weight

- of the seedlings after a certain period
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- Field emergence was higher from
seeds of high yieldars than those from
of medium and low vyielders. Accor-
ding to perry . (1969), the emergence
of some cultivars of peas was signifi-
cantly lowered indicating that there
were cultivars with some form of

genetially determined low vigour and,

the plants that emerge from low
vigour seeds, therefore, have a Ilowar
vield potential than those from hig'h
vigour seed.

The loss of membrane intégrity
reflecting the vigour status of the
seeds, when measured by the electri-
cal conductivity of the ssed-steep

(Vo713 nuB

water, was witnéssed fo‘a- Jarga ex~
tent in medium and low weh:ﬂng gann-

-types compared with the hlgh yseldmg

ones. The variation:'in thir. phena--
menon in the absence nf vanabnity m
othar causes mﬂmting mumbmn& da-
mage, could. be rdaled cmhr 1a gene-
tic causes. Ascurdmg lu Matthews
and Bradnock (1968), - muﬂa ﬁnluhte
carbohydrates - ‘and: Blectruly’tes “are
leached from' low vigour than “from
high wgour sead and this Iends Sup-
port t0 the pr»sent findings rthat the
medium and low vyielding: genotypes
are less vigerous than the h‘_igh yield-

ing ones.
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Table 1. Water absorption rate in 12 genotypes of bajra
Genotypes Percentage of increase in watér absorption on weight ~ basis
4 8 P2 16 20 24 hours
Km 2 30.65 3452 3758 42.55 44,13 46654
X4 30.15 37.40 41,71 43,65 44,41 45.05
MS 7373 32.71 42 02 43,34 48.15 43-_?0 48,58
c0'8 34,80 43.45 43,69 49.75 5141 52.25
Ic1 7616 30.65 35,99 37,59 42,32 a3 43 45.09
MS 7358 34,97 43.15 44,09 44 84 45.24 45,62
PT 962 40.30 48,24 50,60 ‘52,40 53.04 55.39
PT 1482 4136 © 4932 50,02 50,05 51,89 52.66
PT 1484 4485 49,58 50,86 52.28 53.48 64.79
PT 1845 33.02 39.60 43 0¢ 47.00 49.76 50,27
PT 1846 38.22 42,33 43 63 44.16 45.43 45.93
PT 1420 5150 58.83 60,5¢ 61.72_ 62.63 62.62
SE cD
Genotypes 0.17 0.34%%
Duration of soaking 0,12, 0.20%%
Durstion % Genotypes .41 i_naﬁ .
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Table 2, Seed and seedling physiology of 12 genotypes of bajra

Germi- ~ RAateof - Shoot " Root Vigour Shoot Root Fiald pro-  Elact-

Gan-:;.-'-’n'atlgpl germi- length. length  index dry dry emer- tein rical
wnas'_. (%) - nation (cm) {em) weight weight gence  con- conducti- '

(mg).  (mg) (%) tent vity(micro-
(%) mhos/em}

KM 2" .98, 33 10.4 21.8 3195 43 21 88 144 24
X 4. " 96 32 9.6 251 3343 40 ° 16 9 131 26
MS.7373 §7 32 10.8 . 216 3154 40 i4 .94 123 34
Co6 100 33 8.7 22.1 3193 325 16 eg 117 29
iC1 7816 28. 32 g.2 21,1 2889 a2 14 96 1.8 30
M 7358 82 26 8.5 20,0 2345 31 16 82 10,0 42
PT 962 63 20 36 8.7 785 13 & 66 90 44
PT 1482 77 25 10.2 201 2337 31 15 - 76 121 40
PT 1484 91 29 ‘8.5 20,1 2113 28 9 91 101 36
T 1845 85 28 8,5 18.5 2416 27 10 gs 107 28
PT 1846 98 az 9.0 20.5 2883 25 12 98 105 31
PT 1890 40 13 102 189 1173 24 - 11 40 108 48
cD 7% 2. 0% 0.orE 0. Ge# 297%F 0 NS ' g¥#
SE 3 1.0 0.4 0.4 144 1 — 4 R ——
—d

Table 3, Conelation matrix of chosen parameters in seed and seedling physiclogy

' Parameters . Germina-  Rate of Shoot  Root Vigour Shoot Root ‘Fiald
tion per- germina- lanath length index waight  weight  emer-
centage tion gence
éarminati;:m | — 0.7517¢%  0.1773 02213  0.9021%% 0,6769%F 0,4606%® 0.5782%¢
petcentaga - ] '
Rata. of —_ 0.0633 0.1882 02081%+ (. 3618%* (.2921% (.6D95%*
germination ' '

Shoot length —  Q.674B%* 0.5247%4 (5GI3%E 0.4875%% 0,834807

Root length —  0.8439%* 0,7813%* 0,6659%F 0,5358%

Vigour tndax —  08390% 0054845+ Q.0803e%

Shoot weight — 0.9036%* (,6630%*

. F— fes
Hoot waight 0470

Fiold amer-
.gence
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The germination percentage was
highly and signilicantllv correlated with
the rate of germination, vigour index
root wafgh?, shoot weight and field
emergence (Table 3). But there was no

relationship betwsen germination and

root and shoot flength.
relationship between rate of germina-
tion and vigour index, as well as.field
emergence, was evident. A significant
and positive correlation was observed
between vigour index and each one
of other parameters such as dry weight
of root” and shoot, field e;'ne:gence;

A positive

rate of germination and germinztion

percentage, Field emergence was an

important characters,  which showed
high significant correlation with all
the charactets studied. Germinstion
and rate of germination were associa-
ted with field emergence, but ‘hoth
were independent, Shoot length and
raot length weare also associated with
field emergence. No relationship bet”
ween-root length, shoot length germi-
nation percentage and rate of germi-
nation was observed in bajra geno-
types.
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