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CONTROL OF SEED DETERIORATION IN GREENGRAM

C. DHARMALINGAM' and R.N. BASU?

. ABSTRACT
- Hydration accomplished by sosking.the stored_seeds_original weight was effective

in controlling ‘deterioration of sceds stored under high humidity and high emperature
conditions (100% RH énd 400 C). Hydration - dehydration treatments with dilute solutions
of 2 number of chemicals also showed significant beneficial effects with 18 months old
seeds. Further, coating the seeds with kaolinite paste made with dilute solution (2 x 10-5M)
of p-aminobenzoic acid and kept closed for 15 min before drying effectively controlled
the physiological deterioration in greengram seeds.

The coastal belts are characterised
by high temperature and humidity where
maintenance of germinability of secds
is dilTicult. During the monsoon months,
the stored seeds reabsorb from the humid
airand as a result physiological deteriora-
tion starts. in greengram, seed deteriora-
tion is not a serious problem and the
sceds can be carried over without
appreciable loss in vigour and viability
for more than one year, provided, the
sceds are dricd 1o 8 per cent moisture
and protected against the devastaling
stored pests. In practice, it is olten
difficult to dry the sced lots 1o such a
low moisture level especially in areas
of high humidily and also difficull (o
practice sealed storage of bulk quantities
to protect the Sceds from moisture
absorption. As a resull, the carry-over
sceds posc problem of physiological
deterioration. Under such circumstances,
some methodology -in tune with the
existing conditions and feasibilitics would

be most welcome to maintain the vigour
and viability of stored sceds. The
mid-storage hydration-dehydration trcat-
menl developed by Basu and co-workers
gave cncouraging results in a varicty of
crop sccds (Basu, 1976; Basu and
Dasgupta, 1978; Dharmalingam and
Basu, 1978, Basu and Pal, 1980).
Therelore, the present investigation was
aimed al standardising the hydration-
dehydration methodology 1o control the
physiological deterioration ol grecngram
secds.

MATERIALS AND METHODS

The stored sceds of greengram cvs.
Co 3 and B 1 were given the hydra-
lion-dehydration treatments (H-D) by
cmploying lwo methods (soaking the
seeds in waiter and coaling the sceds
with a kaolinite paste of thick consis-
tency) In both the cascs, hydrated sceds
were dried back to their original moisture
content.
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Soaking-drying : (S-D) : In this,
seeds stored for 8 months were soaked
in double their volume of water or dilute
solution of a number of chemicals such
as sodium phosphate, sodium thiosul-
phate, urea, p-aminobenzoic acid, p-
hydroxy benzoic acid and tannic acid at
2 x 10-4M 1o 2 x 10-5M concentrations
for 5 mt at room temperature with
occational stirring. (Table 2) for stand-
ardizing the soaking duration, the stored
seeds were soaked in double their volume
of distilled water for different durations
ranging from 5 min 0 24 h at room
temperature. After soaking, the water
was decanted off and secds were sur-
face-dried under a fan and subsequently
dricd in a current of hot air at 350C
back to their original weight.

Control seeds were not hydrated
but dricd along with the soaked ones.
Alier drying, the sceds were stored in
a desiccator over fused calcium chloride
for a week 1o stabilize the moisture
content of seeds to a low and uniform
level.

Pasle coaling - drying (PC-D) :
Kaolinite. paste of thick consistency was
made by adding 10 ml, ol waler or
chemical solution to every 100 g of
kaolinite powder and mixed
homogencously on a plane glass plaic
with a spatula, The sceds were than
coated with Lhe paste by thorough mixing
after taking them in a plastic container,
The sceds thus coated were kept closed
for 15 min. at room temperature before
they were dried back, Then (he sceds
were surface-dried under the fan and
subsequently in a current of hot air. The
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control secds were dry-dressed with
kaolinite power only and dried along
with the treated oncs.

The treated and untreated sceds
were subjected to different ageing con-
ditions (100% RH, 400C, 90% RH, 400C
AND 73 + 7% RH, 27 + 50C).

The modified roll-towel method was
followed for germination test. The test
was conducted at 25 + 20C for 7 days,
Eight replications of 25 seeds cach were
made for each treatment. Germination
count was taken and expressed in
percentage. For growth measurements,
10 normal secdlings from each replication
were laken.

RESULTS AND DISCUSSION

The data in Table 1 showed the
clffects of soaking the sceds for different
durations [ollowed by drying back on
the maintcnance of vigour and viability
ol sceds stored under 100% RH and
400C for 13 days. Dipping the sccds in
waler for lcss than a min. upto 10 min.
of soaking followed by drying back,
showed proieclion against deterioration.
The germination percentage, root length,
shool length, shoot length, dry matter
production and vigour index values all
showed the beneficial cllects of 5 min,
soaking-drying treatment. Soaking
beyond 10 min. Showed injurious effect
on the sced. Thus, a soaking duration
nol exceeding 5 min. may be considered
optimum for greengram sceds (o gel the
desired effect. The deleterious effect on
the viability and vigour of sceds soaked
for more than 5 min was presumably
due to soaking injury to the seeds. In
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order to avoid rapid imbibition of water,
as happens during soaking and 10 achieve
required level of hydration at a steady
and slower rate, kaolinite paste coating
was given to sceds. Besides waler, a
number of chemical solutions were also
uscd formaking the paste. The treatments
were compared with the counterpart
sceds given Lhe soaking-drying trcatments
with the corresponding chemical solu-
tions. The treatment cffects were studied
alter storing the secds in different relative
humidity and temperaturc conditions,

The data on germination percent-
age, root length and shoot length of
“scedings (Table 2 and 3) revealed a
non-significant elfect ol the treatments
in controlling Lhe deterioration process
in 12-month old CO 3 secds. The methods
of hydration also had little effect in this
regard under both the ageing conditions.

In another experiment, a compara-
tive study of the efficacy of dilferent
methods of hydration such as, soaking-
drying and kaolinite pasic coating-drying,
was made using 18-month old sceds of
greengram, Bl. The resulls showed
significant diffcrence in physico-chemi-
cal treatments on the maintenance of
germinability and vigour of sceds stored
under the aloresaid condilions (Tablcs
4 and 5). Hydratcd-dchydrated seeds
(irrespective of methods of hydration)
showed significant beneficial effects on
the germinabilily and vigour of sceds
aller acccleraled agemg at 100% RH,
and 400C for 13 days. Coating the sced
with kaolinite paste appeared better than
the short-term (5 mt) soaking of sceds.
It is also significant 1o note that P-
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aminobenzoic acid showed an added
advantage over hydration by water in
both the hydration methods, Evaluation
of trcatment cffects over months of
storage under ambient conditions also
revealed parallel results in respect of
germination and vigour potential, Thus,
the study had depicied the beneficial
ellccls of hydration-dehydration treat-
ments on the maintenance of vigour and
viability of slored sceds. The age of the
sceds al which the treatments were given
decides the cffect critically.

The results of the present study
conlinn the ecarlicr rcporis of Basu and
Co-workers (Basu, 1967; Basu and Das
Gupta, 1978; Dharmalingam and Basu,
1978; Basu and Pal, 1980; Rudrapal and
Basu, 1982) on the maintenance of vigour
and viability ol seeds of a wide range
of crop plants by mid-storage treatments.
The treatments in the cultivar B1 however
was more responsive (han in Co 3.
Significant beneficial cffects due to PC-D
and S-D [or benclicial cffects by con-
trolling frce radical chain reactions.
Peroxidation of unsaturated lipid con-
stituents of lipoprotcin membrancs and
production ol highly rcactive [ree radical
intermediales may ultimaltely destory the
vilal bio-Organelles. I the chain propaga-
tion reactions arc {erminated in the initial
stage, much of the damage in the later
stage could bc prevented. That would
explain why Pammenter et al. (1974)
could successfully extend the viability
of maize secds through provision of free
clectrons.

The relationship between lipid
perodixation and sced ageing is however,
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a controversial one. While some workers
noted the association of lipid peroxidation
with sced deterioration (Harman and
Mattick, 1976; Stewart and Bewley,
1980; Flood and Sinclair, 1981) others
did not obtain andy such relationship
(Berjak, 1978; Priestly and Leopold,
1979; Pearce and Abdul Samad, 1960),
Recently, in dcteriorating wheat and
mustard seeds Rudrapal and Basu (1982)
have noted highly significant negative
corrclations between lipid perioxidation
and germinability. They have also shown
that the H-D treatments of stored seeds,
which effectively minimised physiologi-
cal.deterioration, exhibited significantly
lower lipid peroxidation..

The radical quenching property of
hydration in radiobiological experiments
has been demonstrated (Conger, 1961,
Ehrenberg, 1961; Hebar and Randoplh,
1967). A number of antioxidants and
metal chelating agents have been shown
lo play a significant role in controlling
agents have been shown to play @

significant role in controlling free radical
reactions (Ehrenberg, 1961). Compounds
like simple salls and phenols have been
successfully used in wheat, mustard,
sun{lower and scveral other s\secds for
exlending longevity and counteraction
of x-and r-irradiation damage (Basu and
Dasgupta, 1978; Pathak, 1980; Rudrapal,
1981). Although some of the compounds
usecd in the presenl study are not
conventional free radical scavengers of
radio protectors, evidence has been
provided by Heckly and Bimmick (1967)
that even a simple salt like sodium
chloride would markedly control frec
radical reactions in Iyophilized bacterial
cells. The phosphates are widely used
in food processing industrics as antioxi-
dent synergists (Nickerson, 1967). Tannic
acid is a known anti-oxidant, However,
the involvement of lipid and [ree radical
reactions in agening ol sceds and their
possible control by physico-chemical
treatments require further eritical clucida-
lion,
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MANAGEMENT OF SUGARCANE UNDER MOISTURE
STRESS CONDITIONS

M.L. MANOHARAN ' C. RAMASWAMI® and M.S. RAMAKRISHNAN’

ABSTRACT

A field experiment was conducted at Tamil Nadu Agricultural University Sugarcane
Research Station, Sirugamani to evolve suitable agrotechnology to manage the sugarcane
crop grown under moisture siress condition during 1983-84 in clay loam soil. The results
of the experiment revealed that the application of Nitrogen and Potassium in three splits
viz,, 30, 60 and 90th days after planting was bencficial for cane yield. Net return/ha can
be increased either by set treatment with cthrel 200 ppm or by foliar application of
potassium at 120th and 135th day after plating under moisture stress conditions.

In the deltaic regions of the Tamil
Nadu, cvery year irrigation canals are
closed for desilting, strengthening of
cmbankments etc., during May-July and

again water is let in during the last week
of July. The sugarcanc crop raiscd in
the main scason suffers from moisture
stress duc 1o this closure of canals. Lift
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