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DETERIORATION OF SEED QUALITY AS REVEALED BY TOPOGRAPHICAL
TETRAZOLIUM TEST IN FIELD BEAN

K. Vanangamudi ' and 7. V. Karivaratharaju?

A stedy to determunz  seed  guality of  stored field bean ev, Co. 1 by topographical

tatrazalivn Test in  comaarisan  with the standard germinstion test revealed that  the
germinability differed significantly due to the seed treatments end storage containzrs. The
percentage of germinable seeds in tetrazblivm test showad close association with the
‘results of standard germination lest, Bosides. this tost has elegantly and pizturesguzly
Characterised. the damages occuorring In seeds due to deterioration, '

A rapid, reliable and reproduce-
able, method to determine the
germination potentizl coupled with
vigour of seed is required for the
ceed industry over and above the
existing standard germination test.
The tetrazolium test is the one which
simultaneously and rapidly estimates
the potential germination and

soundness of individual embryos
(Moore, - 1961; 1962) as well as
diagnosis the causes for embryo

disturbances (Moore, 1966).

In this biochemical test, 2,3,5
tripheny! tetrazolium chloride molecu
les react with hydrogen atoms
feleased by the  dehydrogenases
enzymes which are involved in the
respiration process of living tissues
and resultsin the production of a
water insaluble
ment, formazan. This makes it-
possible to distinguish the red colour
living tissues from the -colourless
dead ones.

This study -was undertaken to
assess the location and nature of

oil-soluble red pig .

disturbances within the embryo
tissues as influenced by pre storage
seed treatments, storage containers
and period of storage).

MATERIALS AND METHODS

Ths seeds of field bean (lablab
Purpurevs (L.) Sweet wvar. Lignosus
(L) prain), cv. Co. 1, commanly
known as mochai, treated with seed
protestants and stored in different
cantainers for40 months .under
ambient temperature and relative
humidity conditions formed the
material for this study. The details of
pre-storage  treatments were as
follows:

a] Seed protectants :
Te — Untreated [control]

Ti — Captan 75percent WDP

and DDT 50 per cent

WP at 2 g aud 200 mag,

' respectively dissolved

in 5ml of water per
Lilogram of seed
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T, — Captan atthe rate men.
tioned above + Acti-
vated Clay 1:100
ratio (w/w)

T, — Coating with red earth
paste at 1:100 ratio
[w/w]

b] Containers ;

C, — Fresh gada cloth bag
of 14X10 cm size

C. — 700 gauge thick powy”
ethylene bag of 14X10
cm size [Heat sealed]

Topograohical tetrazolium test

A 0.5 per cent agueous solution
of 2,3,6-tripheny! tetrazolium chlorid
of pH 7.0 was prepared by dissolving
5 g of the salt in 1000 ml of sore-
nsen’s phosphate buffer solution.
Each test was carried out with 4 X
100 seeds, sampled with a soil divider,
The seeds were preconditioned by
keeping the seeds in moist pape;
towels overnigth, so that they absorb
moisture slowly without causing
damagee to cotyledon. The seed
coat is removed without damaging
the embryo. The seeds were, then:
completely immersed in tetrazolium
solution and kept in darkness for 45,
min at 40°C in an incubator, Afte;
staining, solution was decanted and
seeds were thoroughly rinsed with
water and spread on the petridish
unde_r water. The seeds were
thoroughly examined with a magnif-
ying lens and classified into germin
able and non-germinable seeds bace |
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on the slaining pattern (Delanche ef
al(1962), The mean of four replica-
tion was expressed as. percentage to
the nearest whole number,

Standard germination test

The germination test was carried
out using “'between papertowel
medium’* (ISTA, 1976), at 25°C =+
0.5°C temperature and 97 +3 per cent
relative humidity with 4 X 100 seed
spaced uniformly. After 7days’ the
percentage germination was calcula
ted based on the number of normal
seedlings produced,

RESULTS AND DISCUSSION

The differences between mean
germination percentage of seeds as
evaluated by the topographical
staining pattern, were highly signifi-
cant due to seed trzatments and
storage containers. The interaction
of seed treatments and container
was also highly significant (Table 1)
The seeds treated with captan and
activated clay recorded high germi
nation and was superior to those from
other treatments. The untreated
control and seeds treated with red
earth were inferior, recording 53
per cent germination each. The
seeds stored.in 700 gauge rolyethy-
lene bag (moisture vapour-proof
containner) recorded92 per cent
germination and was superior lo
those stored in cloth bag (moistn®
pervious container), The germination-
potential of seeds determined = by
this method agreed very closely 10
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Table 1. Viability of 40 month-old field bean seed Cv. Co1

Tetrazolium test

Standard germination

est
Germinable Nonegerminable
[%] [%] Germinatian [%]
Ci C. Mean C, C; Mean C, C, Mean
T, 17 39 53 83 11 47 25 90 58
T 32 95 64 68 5 36 55 100 78
Te | 50 a8 74 50 2 26 55 95 75
T: 22 84 53 78 16 47 45 - 95 70
Mean 30 92 — 70 8 —_ 45 a5 —
CD [P=0.05]
Treatment 3= 2%
Container 2 1% 3
Treatment X i
Container 4== 3* 7"

183



(Vol. 74. Mo, deb

YANANGAMUDI and EARIVARATHARA JU

= — - = = - = | pauteisun Ajeia|dwos peag-—s|qeuiusab-uopn |y
p - - - v = & ol o pauleisun
‘uopa|A100 pue sixe jAlooodAy-—sjoipes je eipiounp—ejgeuiueb-uvopN oL
g — — - oL € oL gl £ _ paulelsun anssii uopajAloo ?“_ jley—auo
UBLYI BI0W pauleisun epRipes jo dii awenxd ueyl aiop-a|geviwsb_uoN g
Z — 'L § e uopajAlod jo seale pal Ay|IW—8jqeulwisb-uoN ‘g
€ L £ 8 ™ =T, pauleisun anssil UopajAl02 jo J|ey suo ueyl Eo.Esm_nmEEEmr._._nz Wi
U V2 £ § 8 sixe |AlooodAy
a|dipel jo uoiuod Jeddn uo seale pauielsun jo sellag-—ajqeuiunab-uop g
— e aw 0Z ¥ 9 B peleoo| si a|nwn|d sisym uoibas vl eale paulejsun—sjgeujuisb-uop ‘g
- = = - 0Z OF 8t OF * pautelsun ajoipey-g|jqeviutab-uoN ‘¥
£l £ 5§ v t+ 8 § £ suopajAlod uo sease
paulelsun Joulu ‘paulelsun a(ojpes Jo dil paulelsun BWwellx3—8|qeulwian f
OL § § ¢ ¥ 0oL L # suopajAlod UD SE3!E paulelsun JOUIN -—2a|geululss -7
Lo 06 68 08 ¥l ZE 0Z Ol asualul AjJeno lou paulels Alelsidwo) pasg—alqeuiwiasn |
B A e A 1 |
— —— .J"“,u1 - D wialled Buiuiels wWnyozensl
spass ueaq p|ol jo (ebBeiusdied ul san|eAa ueaw) uwianed Buluielg 'z 8|9e]

syluow Qp 40y paloys | 0D "AD

184



Apiil 1o May '1987)

the - results of germination by
standard germination test (Tagie 1).
Agrawal et, al. (1873) found a clase
association between the viability
percentage obtained by the tetrazo-
lium method and the germination
percentage in corm, paddy day
wheat,

The classification of germinable
and non-germinable seeds based on

topographical staing pattern
revealed that the majority of the
" non-germinable seeds showed

necrotic areas either in the primary
axis or in the cotyledons ot both
as detailed in the Table 2. It was
observed that the seeds treated with
red earth and stored in polyethlene
bag developed necrotic areas in the
radicle as well as in the cotyledon.
however,. this type of injury was not
observed in seeds treated with ather
seed treating chemicals. [t was also
interesting to note that the
radicle portion of the seeds stored
in cloth bag was heavily damaged
during storage as compated with
their counterparts stored in polyeth
ylene bag. Oxley (1948) suggested
exhaustion of organic matter parti-
cularly the depletion of respiratory
substrate {went and muntz, 19249)
is the cause for loss of viability.

Evaluation
germinable and

and vigorous and less vigorous
ones could  be accomplished
with 2 relatively short period of
time, not evceedihg 24 hrs by this
method. Moore (1967) is of the

of seeds into

non-germiuable
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optnion than the tetrazolium topogra-
phical method is a powerful
diagnostic tool for detecting and
analysing seed injury.
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