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Summary

"Accelerated ageing treatment (98. 2% relative humidity, RH) on French bean (Phaseolus vulgaris),, pea
(Pisum sativum), lentil (Lens culinaris) and millet (Panicum miliaceum) seeds for two weeks reduced the
germinability of seeds. The rate of seed germination was also slowed down by this rapid ageing treatment.
On the other hand, the moisture level in seeds and leaching of soluble carbohydrates and electrolytes from
seeds started increasing with the advancement of the ageing process under an unfavourable storage environ-
ment of 98.2% RH. Accelerated ageing treatment also reduced chlorophyll and protein contents in leaves
" of seedlings raised from the aged seeds and decreased the percentage of TTC-stained seeds as well as the
total dehydrogenase activity of the seeds. Such changes in metabolism were associated with a propomonal
shift of seedling growth. The aged seeds produced some abnormal and/or subnormial seedlings upon germi-
nation and the effect was age-dependent. Concomitantly, root length and shoot length of seedlings were
reduced proportionately. Pretreatment of the seeds with sodium-dikegulac (Na-DK, 2, 3:4-6-di-O-isopropyl-
idene-a-L-xylo-2 hexalofuranosate) and ascorbic acid for 10 hours before accelerated ageing treatment or
treatment of the seeds with basil oil vapour for two weeks under accelerated ageing conditions substantially
alleviated all of the deleterious effects of ageing. No such effect on the changes in seed germination, seedling
growth and metabolism was evident when the seeds were pretreated with IAA or with distilled water. The

beneficial effects of Na-DK, ascorbic acid and basil oil with respect to maintenance of the storage potential
of seeds are discussed.

Introduction

Economically, seed deterioration is a major problem i in agricultural production. The
climatic copditions of India greatly accelerate the seed ageing phenomenon under the
ambient storage environment, causing consequent deterioration and loss of viability
of seeds (Basu, 1976). The problem of retention of seed vigour in Darjeeling and sur-
rounding areas is much more acute because of the extremely high relative humidity
which is very ‘conducive to the growth of microorganisms. Hence, agrlcultunsts and
horticulturisfs of this region are often handicapped with respect to m“untenance of
standard seed vigour under ambient storage conditions. Keeping this problem of seed
‘storage in mind, an attempt was made to enhance the storage potential of four seed
species which undergo rapid deterioration under the adverse ambient storage environ-
ment. '

* Present address: Department of Botany, Hooghly Mohsin College, Chinsurah — 712 101, India, to whom
requests for reprints may be made. g
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Although some reports exist in the literature that the lifespan of seeds can be
enhanced by applying some physical manipulative methods like X-ray irradiation,
hydration-dehydration etc. or by pretreating seeds with diverse chemicals like phenols,
salts, organic acids, hormones, vitamins before storage (Basu, Chattopadhyay and
Pal, 1974; Dharmalingam and Basu, 1978; Coolbear, Francis and Grierson, 1984),
this field of seed physiology still remains relatively unexplored. Previous observations
of Bhattacharjee (1984), that some growth retardants particularly sodium-dikegulac
(Na-DK) had a strong delaying effect on plant senescence, have prompted the present
investigation to observe the efficacy of a few chemicals on retardation of seed senes-
cence under storage. Antioxidants (Dey and Jana, 1988), and some phytohormones
(Leopold and Kriedemann, 1975), are also thought to have a role in delaying senes-
cence, and an essential oil of a basil species (Ocimum sanctum) has antimicrobial pro-
perties (Dey and Choudhuri,- 1984). Therefore, ascorbic acid, IAA and basil oil were
used along with Na-DK as chemical manipulative agents for the deferral of seed senes-
cence. Thus, the major objective of this work was to test the efficacy of a growth
retardant (Na-DK), a phytohormone (IAA), an antioxidant (ascorbic acid) and a vola-
tile oil (basil oil) on the alleviation of seed deterioration under storage.

Materials and methods

Experiments were carried out with freshly harvested crop seeds. Pea (Pisum sativum
L. cv. B22) and lentil (Lens culinaris Medic. cv. B256) seeds were collected from the
Oil Seeds and Pulses Research Station, Berhampore and the French bean (Phaseolus
vulgaris L.) and millet (Panicum miliaceum L.) seeds were obtained from the Principal
Agricultural Officer, Darjeeling. All experiments were carried out under accelerated
ageing conditions following the technique of Halder and Gupta (1980).

After surface sterilization with 0.1% (v/v) HgCl, for 90 seconds all the crop seeds
(250 g each) were separately presoaked in the aqueous solutions (500 ml) of Na-DK
(2000 and 1000 pg/ml), ascorbic acid (1000 and 500 pg/ml), IAA (200 and 100 pg/ml)
or distilled water for 10 hours and then dried back to-their original weight. Subse-
quently, the pretreated seed lots were taken in separate cloth bags and stored in a
desiccator in which an environment of 98.2%, RH was imposed by keeping a beaker
containing 250 ml 5.96% H,SO, in the base of the desiccator. This experimental set-up

'was kept at room temperature (20 +2°C) allowing the seeds to experience a rapid
ageing treatment and the H,50,. was changed periodically by quick replacement of
the beaker to maintain the desired RH within the, desiccatdr for two weeks. In a sepa-
rate experiment, another, four 1ots ‘of the sathe seeds Were kept in a smaller desiccator
in which 5 ml of essential oil of basil (Ocinmum sanctum) was taken in a small Petri
dish in addition to 250 ml 5.96% H,SO,. Here, the seeds underwent treatment with
the vapour of basil oil_along with the accelerated ageing treatment of 98.2% RH
throughout the experimental period. From the seed lots of both the experiments, some
physiological, biochemical and growth analyses were made after 0-, 7- and 14-days
of accelerated ageing. However, in tables other than Tables 1, 8 and 10 the data
32 '
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recorded after 7 days of accelerated ageing were not presented since no further changes
were observed.

To analyse the percentage germination of the individual seed samples, four groups
of 50 seeds were transferred to separate Petri dishes containing filter paper moistened

~ with 10 ml distilled water. Germination data were recorded after‘7 days of germination
following the International Rules for’ Seed Testing (ISTA;"1976). The time for 50%
germination of seeds (Ts) was determined followmg the method described by Cool-
bear, Francis and Grierson (1984). .

. Moisture content of the seeds was determined following ISTA rules.(1976). To mea-
sure electrical conductivity, 5 g of each seed type were immersed in 25 ml deionised
distilled water for 16 h at room temperature. Leakage of electrolytes was measured. ..
from the pooléd seed leachate of control and treated samples of three replications

" each by a direct reading conductivity meter. For analysing TTC stainability, dehusked
- -seeds of each-treatment (in four groups of 40 seeds) were allowed to imbibe 1% (w/v) -
TTC (2, 3, 5-tripheny] tetrazolium chloride) solution in Petri dishesand kept overnight "~ -
in the dark. The percentage TTC-stained (deep red) seeds was calculated from the -
total number of seeds of each treatment. o

The soluble carbohydrate level was analysed from the same seed leachate as that .
used for measuring electrical conductivity, following the method of McCready, Gugg-
loz, Silviera‘and Owens, (1950). The activity of total dehydrogenases of intact seeds
‘was analysed by the reaction of TTC according to the method of Rudrapal and Basu
(1979). Samples for analysing chlorophyll and proteincontents were taken from leaves

- of five uniformly grown 10-day-old seedlings, raised from accelerated ageing seeds
of each treatment. Chlorophyll and protein levels of leaves were estimated following
"the methods of Arnon (1 949) and Lowry, Rosebrough Farr and Randall (1951), res-
pectively. ‘
lysed in terms of the percentage of normal seedhngs as well as root length and shoot
: length of seedlings; developed from the rapidly aged seeds. Twenty seedlings of each
' umformly grown seedlmgs of each treatment
- Allthedata recorded in this investigation were statistically analysed at the treatment =~ -
.~ and replication levels (Panse and Sukhatme, 1967). LSD (least s1gmﬁcant difference)
o values at the 5% level were mcorporated in the tables

i L The germmabrhty of French bean, pea, lentll and’ mﬂlet seeds dechned with mcreased
o du.ratlon of accelerated agemg However, thls declme in germmablhty occurred ata
| .
1 . SLIL S R
e of seed treatment wrth d13t1]led water or IAA ¥ was found to be least srgmﬁcant or
! insignificant in this regard (Table 1). The rates of germination (Ts;) were also high
| in all seed}ots treated with Na-DK, ascorbic acid and basil oil vapour in comparison

1]
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Table 2. Effect of seed pretreatment with different concentrations of sodium-dikegulac (Na-DK, 2000 and

1000 pg/ml), ascorbic acid (AA, 1000 and 500 pg/ml) and IAA (200 and 100 pg/ml) as well as treatment

with essential oil of Qcimum on time (hour) to 50% seed germmatmn (Tsq) of four crop :,pecacs stored
under accelerated ageing condition.

Treatments Seed types
(ng/ml)

French Bean Pea * Lentil | Millet

Days after accelerated ageing

0 14 0 14 0 14 0 14
Control ) 18.0 72.1 26.0 71.2 22.0 66.5 36.0 92.0
Water control 18.9 69.5 26.3 67.5 23.0 64.5 '34.2 88.7 |
Na-DK 2000 . 20.2 58.8 272 54.9 238 49.4 384 - 68.5
Na-DK 1000 . 19.9 57.9 26.9 50.5 24.0 44.5 37.0 68.2
AA 1000 18.5° 544 25.8 52.2 22.5 50.5* 36.9 65.2
AA 500 18.9 50.8 25.5 51.0 22.3 48.8 36.7 64.5
IAA 200 18.0 66.1 25.0 720 . 21.8 60.6 35.0 112.0
TAA 100 18.2 75.0 249 70.9 21.6 66.5 344 100.8
Ocimum Oil 18.0 53.8 27.0 53.5 22.7 46.2 358 649
LSD (P = 0.05) NS 3.70 NS 3.90 NS 4.02 NS 3.88

NS = Not significant.

to untreated control value, as indicated by less time (h) required for 50% germination
(Table 2).

The moisture level in seeds increased after 14 days ageing irrespective of seed samples
and treatments used. In seed lots treated with basil oil vapour the moisture level
remained significantly low in comparison to untreated seeds regardless of the seed
species used. On the other hand, a significant increase of the same was noted only
in French bean seeds pretreated with Na-DK 1000 and 2000 pg/ml, ascorbic acid 1000
pg/ml and TAA 200 pg/ml (Table 3).

A large increase in the leaching of soluble carbohydrates (Table 4) and in the electri-
cal conductivity (Table 5) of seed leachates was found in all treated and untreated
samples after 14 days ageing. However, the magnitude of the increase was found to
be remarkably low in all seed typcs treated with Na-DK, ascorblc acid and basil oil
vapour. A similar but smaller increase in both values along with the same effect of
tréatment was observed after 7 days (data not presented). , .,

The chlorophyll level in leaves of 10-day-old seedlings declined as seedlings were
raised from the rapidly aged seeds, and this declining rate was much less in the case
of seedlings which were raised from seeds pretreated with Na- DK, ascorbic acid and
with basil oil vapour (Table 6). However, the chemicals wére fournd least effective
on lentil in this regard. The changes in the protein level of leaves were found to be

almost identical with those of chlorophyll level regardless of the seed types, treatments
and their concentrations used (Table 7).

F
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'I‘able 3. Effect of seed pretreatment w1th dlt‘ferent conoentrattons of sodmm-dtkegulac (Na-DK 2000 and

1000 pg/ml), ascorbic acid (AA, 1000 and 500 pg/ml) and IAA (200 and 100 pg/ml) as well as treatment
with essential oil of Ocimum on seed moisture content (%) of four crop species stored under accelerated

ageing condition.
Treatments ., ' Seed types, e
(ug/ml) -
. French Bean Pea ‘Lentil - Millet

Days after accelerated ageing

0 - -14 0 .14 0 14 0 14
Control 7 70 142 85 157 60 130 . 59 105
Water control .13 13.8 88. . 145 6.5 12.8 6.1 9.8°
Na-DK 2000 10 158" 84 15.6 6.6 13.2 6.2 10.7
Na-DK 1000 ’ 7.8 154 84 . 159" 6.4 13.5 6.0 10.5
AA 1000 R ) 145 83 157 67 .- 134 6.1 10.2
"AA 500 7.0 . 15.0 8.5 15.0 6.7 " 135 6.0 10.4
1AA 200 -2 156 88" 16.0 . 6.3 13.8 6.2 11.0 -
IAA 100 - 68 ..14.8 9.0 159 6.4 134 6.4 109
Ocimum Oil 6.9 12.0 8.7 13.0 6.5 11.9 6.6 8.9
LSD (P = 0.05) 0.70 1.01 NS 0.92 NS - 095 NS 0.79
NS = Notsignificant. =~ E B _

Table 4. Effect of seed pretreatment with different concentrations of sodium-dikegulac—(Na-DK 2000 and

1000 pg/mi), ascorbic acid (AA, 1000 and 500 pg/ml) and IAA (200 and 100 pg/ml) as well as {reatment
with essential oil of Ocimum.on leaching of sqluble carbohydrate (mg/g/25 ml) from the seeds of four crop

species stored under accelerated ageing condition.

Treatments - Seed types
(ng/ml) T P E— : : ——
' © v - -FrenchBean © - Pea’ ™ - Lentil - -Millet
Days after dtcelerated ageing "

s 0o 14 0 C 14 0 T4t 0 ‘14
Control ©* - 78 - 199 - 30 - 146 25 131 ‘9.5 242
‘Watercontwol , - €9. . 170, 28 . 143 23 12.9 90 238
, NasDK.2000 "~ - 7.5 - ‘1438 27 108 21 .95 92 18.4
Na-DK 1000 . 76 . . 147 27 - 7105 2.3 10.0 9.4 17.0
AA 1000 72 - 150 29 - 114 2.4 10.7 9.0 18.0
AAS00 C737 139 28 T 18 23 0 990 -t 89t 175
“IRA 200 - e 178 - 290 140 0 0 - 23 - 0134 0. 96 - 229

" IAA100 7.1 180 © 3.0 1427 24 0 130 94 24.0
. OcimumOil - 73 134 31 102 26 99 . 93 169
LSD®P =005 .. 042  0.65 0.31 0.80 035 . 070. . .061 1.30

36
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Table 5. Effect of seed pretreatment with different concentrations of sodium-dikegulac (Na-DK, 2000 and
1000 pg/ml), ascorbic acid (AA, 1000 and 500 pg/ml) and IAA (200 and 100 pg/ml) as well as treatment
with essential oil of Ocimum on electrical conductivity (m mhos/25 ml) of pooled seed leachate of four

crop species stored under accelerated ageing condition.

* Treatments
(pg/mi)

Control
Water control
Na-DK 2000
Na-DK 1000

- AA1000

AA500.
IAA 200

IAA 100
Ocimum Oil
LSD (P = 0.05)

‘Seed types. e
French Bean Pea .+ Lentil Millet, -
Days after accelerated ageing '

0 14 o 14 0 14 0 14
.0.’46 0.98 0.18  0.66 0.50 1.20 025 . 0.80
040  0.88 0.16 0.62 0.47 090 - 024 0.73
0.42 074 . 0.15 0.48 0.45 0.80 . 0.22 0.56
0.38 0.70 0.15 0.48 0.47 0.82 022 -+ 0.52
0.44 0.68 017.  0.52 - 048 0.86 0.24 0.55
0.14  '0.68 0.16 0.50 0.48 0.85 023  0.50
040 . 095 0.18 ' 0.66 0.50 1.15 0.24 0.75
0.40 0.90 0.17 . 0.62° 0.51 125 0.24 0,72
0.42 0.70 0.16 0.50 0.48 0.79 . 0.22 0.58
NS 0.09 , NS 0.05 NS . Q.OS NS 0.06

NS = Not sgmﬁpant

Table 6. Effect of seed pretreatment with different concentrations of sodium-dikegulac (Na-DK, 2000 and

Treatments

(hgmd)

, Control

0.04

1008 0.6

Seed types . .
‘FrenchBean. ~. . _Pea: | . . . . . Lentil. " .. Millet
g - e
Days after accelerated ageing )
o - .14 0 4. 0 14 0 14
C128 0 0.65 105 - 0:50 095 042 101 . 0527
Li5 070 1.01  "0.55 092 045 098 055 °
1.15 087 095 . . 0.74 0.89 .. 049" 491" 068
1.19 090 098 - 078 0.93 049 093 0.72
125 097 1000 075 @ 090 052 . 095 . 065
.. 123 . 097 -1.04 - - 0.70 . 092 - 050 - - 094" - 068 - - - -
1.30*. .0.66.-. -1.07 052 . 097 . . 040 . LW = 054 . ...
‘1.29. - 0.68 1:.07 - 054 0.94 0.43 -1.06 0.53
126 092 - 107 077 0.96 0.55 1.00  0.70
0.09" 0.04° 0.09°
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Table 7. Effect of seed pretreatment wnh different concentrations of sodmm-d\kegulac (Na-DK, 2000 and’
1000 pg/ml), ascorbic acid (AA, 1000 and 500 pg/ml) and IAA (200 and 100 pg/ml) as well as treatment
with essential oil of Ocimum on protein content (mg/g fresh weight) in leaves of seedling developed from
the seeds of four crop species stored under accelerated ageing condition.

rer

Treatments . " Seed types . . ‘ L i
(kg/mD) ‘ R
. FrenchBean - Pea .7 Lentl -Millet

Days after-accelerated ageing

0 - 14 o 14 0 14 0 14
Control . 525 340 392 205 430 28 320 172
* Water control 498 368 | 381 225 410 320 320 193
Na-DK2000 =~ 455 398 - 380 302 408 325 - 305 247
Na-DK 1000 472 412 381 298 405 330 309 256
AA1000 © 509 409 390 290 418 - 302 318 250
AA 500 520 - 422 392 287 20 319 326 249
TAA 200 545 371 400 . 238 ° 433 234 330 182
1AAI00 . 549 362 418 245 435 240 - 302 187
. Ocimum Oil 520 433 400 320 432 320 325 255 .
LSD(P =005 < 408 369 NS 252 NS 299 NS 2.33

NS = Not signiﬁcant.

N

e r s e - Il eaT et me = gt - e gl

The percentage of TTC-stamed seeds decreased as the seeds expenenced prolonged
accelerated ageing treatment and this decreasing trend with ageing was partially
arrested by seed treatment with Na-DK, ascorbic acid and basil oil vapour (Table 8).
Concomitantly, total dehydrogenase activity steeply declined after 14 days of acéeler-
ated ageing. The magnitude of fall was ‘however, substantially checked in seeds which
received pretreatment with Na-DK, ascorbic acid and basil oil vapour (Table 9).

Seedhng abnormality (Table 10) and reduction of root length (Table 11) and shoot
DK, ascorbrc acid and basil oil vapour reduced e degree of detenoratron dunng
ageing to a significant extent. Apain the above treatments reduced the extent of the
.reductlon in length of seedlings, raised from-seeds which expenenced accelerated
agemg for 14 days

.............

' The results of this mvestrgatron showed that high RH treatment enhanced the agemg
. process of French bean, pea, lentil and millet seeds, as evident by reduced seed vigour
: evaluated by a number of reliable physmloglcal and brochermcal parameters used in
treatment of seeds with basil il vapour dunng the storage period si gmﬁcantly reduced
the loss of germinability over untteated control samples (Table 1). The loss of germina-
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. Table 9. Effect of seed pretreatment with different concentrations of sodium-dikegulac (Na-DK, 2000 and
1000 pg/ml), ascorbic acid (AA, 1000 and 500 pg/mi) and IAA (200 and 100 pg/ml) as well as treatment
with essential oil of Ocimum on dehydrogenase actmty (AOD/g/ml) of the seeds of four crop specles stored
under accelerated ageing conditions.

Treatments . Seed types .
(ug/ml) .. " - -
French Bean . Pea - Lentil” ., . Millet
Days after accelerated ageing R
R R ¥ R B U 0 ~ 14 0 14
Control .~ -.080 - 040 - 048 0.25 0.62 026 025 0.05
Water control i 078 0.39- 0.45 024 0.62 0.28 0.25 0.07
Na-DK 2000 . © 077 054 . 044" 031 . 0.59 0.48 022 0.15
Na-DK 1000 .0.79 059 . 045 0.31 0.59 0.38 0.24 016
+AA 1000 .. 080 052 047 033 - 060 - 038 023 0.6
AA 500 - 081  0.56 049 . "0.30 0.58 0.35 0.25 0.17
TAA 200 082 045 048 026" 061 027 0.26 .. . 0.06
- TAA 100 ¢ 0.78 0.45 047 025 ° 058 . 027 026 . 0.06
. Ocimum Oil" o082 0.55 0.46 030 - 062 0.40 0.23 0.17 -
LSD (P = 0.05) NS 004 - NS 003. . NS. 0.04 NS 0.008

NS = Not significant.

v

S T T A ]

“"tion during ageing was in all cases associated with a reduced rate of germination re-
flected in an increase in the time to reach 50% germination. However, this reduction

was less following Na-DK, ascorbic acid and Ocimum oil treatments. Thus, after 14

. days accelerated ageing the time (h) to 50% germination was 68.5h, 65.2hand 5494 .
- for Na-DK: 2000, AA 1000 and ocimuni oil respectively compared to 92 h for untreated
control seeds of millet (Table 2). The chemicals also reduced the degree of leaching

of soluble carbohydrates (T able 4) and electrolytes (Table 5) from rapldly aged seeds.

. esuggests that the chemichls checked the damage to membranes during agemg which -' '

i 'duratlon . e |
40 ,
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Table l l Effect of seed pretreatment with different concentrations of sodium-dikegulac (Na-DK, 2000
and 1000 pg/ml), ascorbic acid (AA, 1000 and 500 pg/ml) and IAA (200 and 100 pg/ml) as well as treatment
with essential oil of Ocimum on root length (cm) of seedling, developed from the seeds of four crop species
stored under accelerated ageing condition.

Treatments . 'Seed types . ' o

French Bean "Pea . Lentil ' Millet

Days after accelerated -ageing

0 14 0 4. 0 14 0 14

Control . - 115 59 101 55 8.6 4.1 52 3.0
Watercontrol | . 112 6.2, 100 56 - 86 .43 52 32
Na-DK 2000 100 - 6.8 9.2 6.7 7.8 52 4.5 3.5
.Na-QK 1000 103 7.1 95 69 - 80 . 55 47 38
AA'1000 ) 110 73 99 - 7.1 . 83 55 53 3.7
AA 500 13 73 . 102 71, .85 53 - 53 3.7
1AA200 115 62 10.1° - 555 8.7 42 . 5.1 29
1AA 100 - T 116 6.2 103 5.7 8.7 42 5.3 28"
Ocimum Oil 114 173 10.1 7.0 8.5 5.6 5.2 3.7

" LSD(® = 0.05) L15 062 085 0.66 071 049 0.40 0.32
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Table 12. Effect of seed pretreatment with different concentrations of sodium-dikegulac (Na-DK, 2000
and 1000 pg/ml), ascorbic acid (AA, 1000 and 500 ug/ml) and IAA (200 and 100 pg/ml) as well as treatment
with essential oil of Ocimum on shoot length (cm) of seedlmgs, developed from the seeds of four crop

- species stored under accelerated ageing condition. - » -

Treatments Seedtypes
(ug/ml) : : . —
FrenchBean e Pea. ... Lentil : - Millet -
Days after accelerated - ageihg .
. 0 140 14 0 14 0 14
Control ., - 145 65 - - 120. 60 .. 88 .32 ... 42" 18"
 Watercontrol M2 69 |, 118 ‘63 83 35 40 20
Na-DK2000- - -* -*127 - &5 ' -107: 80 - 79  -48. - -37 23 °
Na-DK 1000 13.0 8.8 11.0 8.2 7.9 5.1 39 25
AA 1000 138 - 9.0 - : 115 8.5 8.5 53.. - 4.0 2.5
AAS00. . . . . .. 14.0 92 . . . ILT. . .85.- 87 - 55 .. 43. - . 26
1AA 200 L. 148 68. . . 122 . 62 89 .. .38 4.1 1.9
JAA 100 14.9 7.0 - 12.2 6.3 88 3.7 4.1 2.0
Ocimum Oil . 14.3 9.2 120 8.8 85 56 42 25
- LSD®=005 -~ 130  0.82 " 1.02° 078 0.62  '0.48 035 - 025
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. The efﬁcacy of Na-DK, ascorbic acid and basil oil on the maintenance of seed quali-

® ty under storage was also supported from TTC-stainability (Table 8) and total dehy-
. drogenase activity (Table 9) of the seeds under storage. Data showed that both the
" decline in dehydrogenase activity and percent TTC stained seeds during accelerated

. ageing were partially averted by the. above treatments, Dehydrogenase actmty is gen-
~ erally used as a reliable mdex for the evaluation of seed viability (Abdul-Bak1 and
. Anderson, 1972). There are also reports that as seeds age, they lose vigour, determined -
" by counting the percentage of TTC stained seeds and/or by observing the pattern
* of TTC staining (Halder, 1981). Thus, in spite of experiencing accelerated ageing treat-. ..

'. ment, the chemically treated crop seeds retained higher vigour than the controls.
The beneficial effects of Na-DK, ascorbic acid and basil oil on the maintenance

. -of the vigour of the crop seeds during storage were also reflected in seedling chlorophyll

and protein content and in seedling growth. Thus the chlorophyll (Table 6) and protein

(Table 7) contents in leaves of the seedlings, raised from the chemical-treated seeds,
 were comparatlvely high over untreated control values. Reduced seedling growth is .

* also regarded as a sign of low seed vigour (Delouche and Caldwell, 1960; Woodstock ‘

and Grabe, 1967). In this investigation, the reductlon in seed vigour was substantially- '

alleviated by seed treatment.
Thus, the conclusion is made from this investigation that Na-DK, ascorblc ac1d
and basil oil can potentially alleviate storage deterioration of seeds,.and simple hy-

‘ dratlon-dehydratlon treatment as well as seed pretreatment with IAA areleast effective '
. or meffectwe in this regard. . y

: Acknowledgements

| The authors are indebted to Dr R Maag Ltd Dielsdorf, Switzerland for generous
supply of sodium-dikegulac. Financial assistance by Hill Affairs Branch Secretariat,

. Govt. of West Bengal in the form of a Research Project is thankfully acknowledged.

: The authors are also grateful to Professor M A. Chougdhuri and Dr. K. Gupta of

- Abdul-BakJ A. A and Anderson, J.D. (1972) Physnologlcal and biochemical deterioration of seeds In

- Seéd Biolagy (ed. T. T: Kozlowski), vol;2, pp. 283-315 Academic Press, New York.

Anderson, 3. D @970), Metabohc qhanges in partlally d'ormant wheat seeds durmg storage. Plant PhyszoIo-
" -‘gy,'4660 ................................ .

_ Amon,D. I (1949) Copper enzymes in 1solated chloroplasts Polyphenol ondase in Beta vulgarzs PIant

Physiology, 24, 1-15.
Basu, R. N: (1976). Physwo-chemlcal control of seed detenoratxon Seed Research 4,15-23."

'-‘Basu R, N, Chattopadhyay, K. and Pal, (1974) Mamtenance of. seed vxabnhty in rice (Oryza sativa .

1

. ~ , B 43



D R CHHETRI A. S RAI ANDA BHATTACHARJEE

Coolbear, P., Franms, A and Gnerson, D (1984) ’l'he effect of low temperature pre-sowing treatment
on the germination performance and membrane integrity of artificially aged tomato seeds. Journal of
Experimental Botany, 35, 1609-1617.

Delouche, J. C. and Caldwell, W. P. (1960). Seed vngour and vigour tests. Proceedmgs of the Assoc:anon
of Official Seed Analysis, 50, 124-129. e

Dey, B. B. and Choudhuri, M. A. (1984). Essennal 011 of Octmum sanctum L. and its antimicrobial activity.
Indian Perfumer, 28 82-87.

.Dey, B. K. and Jana, S. (1988). Effects of antioxidants and dark-mduced changes in some biochemical

. parameters in detached leaves of Sechxum edule in Darjeeling hill of the Eastern Hnmalayas Envxronment
and Ecology, 2, 381-385.
"... Dharmalingam, C. and Basu, R. N, (1978) Control of seed detenoranon in cotton (Gossypium-hirsutum ... ..
L.). Current Science, 47, 434-487.

Francis, A. and Coolbear, P. (1984). Changes in ‘the membrane phospholipid compesition of tomato seeds
accompanying loss of germination capacity caused by controlled deterioration. Journal of Experimental
Botany, 35, 161-170.

Ha.lder, S. (1981). Stidies on viability, yield and associated biochemical changes in leaves during seed filling

. tnsunﬂower (Helianthus-arinuus L. cv. EC 68414). Ph. D. Thesis. Burdwan University.

Halder, S. and Gupta, K. (1980). Effect of storage of sunflower seeds in high and low relative humldlty ®
on solute leaching and internal biochemical changes. Seed Science and T echnology, 8,317-321. . .

Halder, S., Koley, S. and Gupta, K. (1983). On the mechinism of sunflower seed deterioration under two

, dlfferent types of accelerates ageing. Seed Science and Technology, 11, 331-339. T

. International Seed Testing Association (1976). International rules for seed testing. Seed Sczence and Techno-
logy, 4, 51-1717.
Leopold; A. C. and Kriedemann, P. E. (1975). PIant Growth andDevelopment McGraw-Hxll New York
‘Lowry, O. H., Rosebrough, N. J., Farr, A. L. and Randall, R .J. (1951). Protein measurement with the
. . Folm-phenol reagent. Journal of Biological Chemistry, 193, 265-275. .
-+« a-»+-McCready, R: M., Guggloz, J., Silviera,; V. and Owens, H..S. (1950). Detenorat:on of starch and‘ amylase
in vegetables. AnaIyucaI Chemistry, 22,1156-1158. )
Panse, V. G. and Sukhatme, P. T. (1967). Statistical Methods for Agrzcultural Workers. 2nd edition, pp:
150~157. Indian Council of Agricultural Research, New Delhi.
Powell, A. A. and Matthews, S. (1977). Deteriorative changes in pea seeds stored in humid or dry condmons
. Journal of Experimental Botany, 28, 225-234, Lo
Rudrapal A.B.and Basy,R.N. (1979). Physiology of hydrauon-dehydratlon treatment in the maintenance
of seed viability in wheat Triticum aestivum L. Indian Journal of Experimental Biology, 17, 768-771.
Woodstock, L. W. and Grabe, D F. (1967). Relauonsl'ups between seed re,sp,xratl,on durmg unblbmon and

S



