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Germination and Seed Vigour in Accelerated Aged
Seeds of Rice (Oryza sativa L.)
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ABSTRACT Accelerated ageing test, a test for evaluating the vigour, viability and storability was employed for testing rice
cultivars. For this ten cultivars of rice viz. Usar 1, Type 3, Ashwani, Mahsuri, Saket 4, Type 9, Sarju 52, Basmati 370, Prasad
and NDR 118 were subjected to accelerated ageing for 0, 3,5, 7, 9, 12, 15 and 20 days. The changes in germination, seedling
length and seed vigour index was studied. These attributes were highly influenced by accelerated ageing and were sign.iﬁcantly
reduced with advancement of accelerated ageing. Minimum values were recorded after 20 days of accelerated ageing. The
data recorded suggested that cultivar Saket 4, NDR 118 and Usar 1 had better germination, seedling length and seed vigour
index can withstand well in adverse storage and field conditions during germination.

Keywords: Oryza sativn, germination, accelerated ageing, seedling length, seed vigour index.

The seed attains highest level of vigour and
viability at the time of maturity. Changes which
occur during storage and are associated with
deterioration such as delayed germination, reduced
seedling growth, decreased tolerance to adverse
germination condition and loss of germinability have
been reviewed [2]. The potential storage life of seed
varies from species to species and within species
among varieties and seed lots (3 & 4). Accelerated
ageing is the most widely used stress tests to predict
the storability of various crops seed in short period
- {(5). Several workers (6 & 7) have studied ageing
effect in rice. However, there are contradictory report
regarding R.H. and temperature effect with respect
to deterioration of seeds under accelerated ageing
onditions. Thus, there is need to understand the
hasis of genotypic variability in terms of rice

Keeping in view, ageing treatments were
ed to observe the effect of accelerated ageing
Jination and vigour in rice in the present

jere conducted with ten
z. Usar 1, Type 3, Mahsuri,

Ashwani, Saket 4, Type 9, Sarju 52, Basmati 370,
Prasad and NDR 118. The germination and seed
vigour changes in accelerated aged seed of rice was
carried out in the Department of Seed Technology
during 1999-2000.

The seed of these genotypes were dried to less
than 12.0 per cent moisture content. These seeds
were subjected to accelerated ageing by incubating
seeds at 40+1° C temperature and 98+2 per cent
relative humidity as per method [5] for 3,5, 7, 9, 12,
15 and 20 days and used for further studies along
with unaged seed as control. The germination for
all the treatment combinations (10 varieties x 7
ageing periods) along with control were conducted
in laboratory as per the ISTA [8]. The seedlings were
evaluated on 14" day for germination. For seedling
length, ten normal seedling were taken from each
replication randomly on 14th day and seedling
length were measured in cm. The mean values per
replication were calculated. The vigour index (v)

was computed by using the formula suggested (2)
and expressed in number.

Vigour index = germination percentage x mean
seedling length (cm)

For analysis of variance “Statistical procedures
for agricultural research" [9] was consulted.
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Table 1. Influence of different levels of accelerated ageing on percentage of normal seedlings in rice cultivars

Days to accelerated ageing Mean Percentage decrease

————— ogver (0) days

Cultivar . e ——————————
0 3 5 7 9 12 15 20 A a0 AN
3 Usar | 9133 8866 8633 8333 B000 7366 6B66  ABAT 7472 46.70
(72.88) (70.34) (6831)  (6591)  (6344) (59.12) (5597)  (44.24) (6252
Type 3 92.67 8733 8133 77,67 74.66 6967 64,00 4166 7497 55.04
(74.40) 6918)  (6441)  (6182)  (5980)  (5659)  (5314) (40.10) (59.94)
Mahsuri 90.05 85.33 82.00 7733 7633 7133 64.00 4867 7530 4595
(71.62) ©752)  (6495) (6158)  (6093)  (57.63)  (53.14) (44.24) (60.20)
Ashwani 90.00 85.67 76.66 74.67 7133 6732 6067 44.00 7235 51.11
(7157) ©776)  (6112) (5978)  (5763)  (5515)  (51.16) (41.55) (58.21)
Saket 4 93.67 91.66 88.67 84.66 8233 80.66 7667 5933 83.24 % b
(75.43) 7327)  (7038)  (6696)  (65.16)  (6392)  (6112)  (5038) (65.83)
Type 9 89.33 8733 79.00 7233 69.33 65.00 6167 49.00 7258 45.14
(70.96) ©9.18)  (6273) (5827)  (56.38)  (5374)  (5175) (4442) (5843)
Sarju 52 8833 84.00 78.00 7433 73.00 66.67 63.00 4833 7260 45.28
(70.03) 6591)  (62.03) (59.56)  (5869)  (5475)  (52.54)  (44.04) (58.44)
Basmati 370  89.67 86.00 82.67 78.00 74.33 6833 6000 3600 73.04 5985
_ (71.26) (6806)  (6543) (62.04)  (5957)  (5577)  (5077)  (3686) (58.72)
Prasad 8833 85.00 77.67 72.00 66.67 60.00 5333 38.00 6865 56.97.
(70.06) 6722)  (6181) (5807) (5475  (5077)  (4661)  (38.05) (55.95)
NDR 118 9333 91.67 87.66 8333 80.00 76.67 6733 54.67 80.57 4142
(75.07) (73.23) (69.46)  (6593)  (6345)  (61.12)  (55.15)  (47.68) (63.85)
Mean 90.78 8734 82.24 77.94 75.00 70.10 64.05 46.80 7532 4844
(72.33) (69.16)  (6506)  (6199)  (5998)  (5685)  (53.16) 43.17) (60.21)

sine transformed values in parenthesis

Cultivars Ageing periods Interactions
SE(m)x = 024 0.22 0.69
CD(5%) 0.68 0.61 194

Type 3(35.55cm), Type 9(34.28 cm) in unaged seed.

ULT AND DISCUSSION
The seedling length of Type 3, Basmati 370 and Usar

e observations were recorded for germination,
g length and seed vigour index on ten cultivar
ted to various duration of accelerated ageing.
ident from table 1 that as the duration of
ted ageing increased the per cent of
tion decreased and after 15 days of ageing
been sharp decline to the extent of 27 per
ne the cultivars Saket 4 upto 12 days, Usar
118 upto 9 days, Type 3, Mahsuri and
upto 5 days of accelerated ageing could
nt germination. Comparatively Saket

8, Type 3, Mahsuri and Basmati
o be more prone to the adverse

indings confirms to reports by [7,

srved and shown in Table

1 has been comparatively higher up to 12 days of
ageing but in other cultivars seedling length
decreased as faster rate as the duration of ageing
period enhanced. Thus these results focuses that
cultivar Type 3, Basmati 370, Usar 1 are amenable fo
long term storage. These results also supported by
the findings of [7, 11, 13] in rice.

Seed vigour index were recorded highly
significant variable as varietal as well as duration of
ageing. The performance for seed vigour index in
table 3 indicates the gradual decrease in seed vigour
index upto 15 days of accelerated ageing and
thereafter there has been abrupt fall.

Among the cultivars excellent seed vigour index
was recorded in T3, Basmati 370, Saket 4, NDR 118,
Usar 1 and T 9 in un-aged seed. Under aged
condition decline in seed vigour index in Saket 4,

~Usar 1. NDR 118 and T3 due to ageing has been
\paratively lower but decline 7
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cultivars
Table 2. Influence of different levels of accelerated ageing on seedling Jength (cm) in rice
Mean Per cent
Days to accelerated ageing decrease over
Cultivar 15 20 i
° : 2 4 I 2849 36.28
21.39 :
Usar 1 3357 3256 3133 3011 2839 26.54 24.00
Type 3 3555 3465 3348 3230 3047 2835 2636
2137 19.87 2452 29.73
Mahsuri 2828 2728 2650 2540 24.26 23.16
14 2488 3551
Ashvani 2968 2866 2730 2581 24.70 22.68 21.08 19
27.89 3513
Saket 4 3339 3242 3025 2835 26.80 2595 24.34 2166
2717 40.78
Type 9 3428 3160 2989 2797 2598 2443 2293 2030
24.08 3449
Sarju 52 2902 2749 2602 2499 2332 22.20 20.63 19.01
. ! 37.02
Basmati 370 3587 3424 3263 2995 28.06 26.45 24.63 22.59 29.26
Prasad 2700 2538 2355 2203 2045 19.00 17.85 16.24 2144 39.85
NDR 118 3294 3162 2942 2753 2528 2294 21.76 1995 2639 39.43
Mean 3196 3057 2904 2741 25.77 24.17 22.50 2035 2647 36.40
Cultivars  Ageing periods Interactions
: S.E.(m)+ 0.09 0.09 0.27
C.D. (5%) 0.27 0.24 0.76
Table 3. Influence of different levels of accelerated ageing on seed vigour index in rice cultivars
Days to accelerated ageing Mean Per cent
Cultivar decrease over
0 e 5 7 9 12 15 20 (0) days
Usar 1 306637 288695 270485 250888 227097 195517 164503 104091 2259.89 66.05
~ Type3 329405 302608 273378 251010 227483 197740 168675 99828 231246 69.69
~ Masuri 254543 232820 217300 197266 185208 165233 136698 96683 185719 62.01
, ,?AShwam 267120 245494 209307 192735 176190 152709 127205 84216 181872 6847
6 268184
,§aket 4 312754 297162 240086 220648 209332 186605 128515 2329.11 58.90
 Type 9 306208 275972 236129 202290 180150 1587
Type 73 141423 99472 200052 67.51
: 3 230945 202935 185761 17
52 256344 0239 147972 129967 91878 1770.08 64.15
321634 294441 269753 231203 208575
: 180735 147802 81298 216930 7472
238529 215758 182907 158652 136351 113998
S _ 946.84 61717 150325 74.12
307474 289880 257947 229433 202222 175820
il 146542 107144 214558 65.15
267377 238833 213932 193418 169783
‘ . 144410 95484 201643 67.08
Cultivars Ageing periods Interactions
... 9.09 8.13 2573
: 272 71.87

2541
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in Basmati 370 and Prasad has been at higher rate.
‘These results focuses that prevelence of good seed
vigour index of Usar 1, T 3, Saket 4 and NDR 118
~under advance ageing conditions appears to be
desirable for long term storage. These findings also
find support from Uttam [11] and Reddy et al [13].

- Thus, it is evident from the results of

- germination, seedling length and seed vigour index

that Saket 4, NDR 118 and Usar 1 were found to be

superior over other cultivars under accelerated

ageing conditions and can withstand adverse storage
conditions.
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