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Effect of accelerated ageing on germination and vigour in
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ABSTRACT The study was conducted at SRTC, Rajendranaga
accelerated ageing (AAT) on germination and vigour in pigeonpea
high in fresh seed lots compared to carry-over seed lots in all the genotypes (Asha, . : :
different intervals after AAT. Gradual decrease in accelerated ageing was noticed with increase in permfi of
accelerated ageing. Similar trend was noticed with respect to seedling vigour index on length and dry-weight
basis. Seedling vigour index on length and dry-weight basis was found to be more in Asha, followed by
Laxmi using both the methods of evaluation. The electrical conductivity of seed leachates gradually incre.ased
with the period of accelerated ageing and was high in carry-over seed lots compared to fresh seed lots in all
the genotypes. The increase in EC was more for Palnadu (252.26%), followed by Laxmi (180.39%) and Asha

(110.98%).
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Seed deterioration is an inseparable aspect of
ageing. Economically, seed deterioration is a major
problem in agricultural production. The climatic
conditions of India greatly accelerate seed
deterioration under ambient storage environment
causing loss of viability of seed [1]. Seeds undergo
deterioration at various levels during storage,
resulting in low vigour and poor germinability. It
may also result in poor field performance which
affects plant growth, development and yield [2, 3,
4, 5 and 6]. Since information on ageing on
germinating in pigeonpea (Cajanus cajan) are
lacking, an experiment was conducted to find out
the effect of accelerated ageing on germination and
vigour.

MATERIALS AND METHODS

Three different varieties of pigeonpea, viz. LRG 30
(Palnadu), Laxmi (ICPL 85063) and Asha (ICPL
87119) were used for standardization of seed
vigour tests. Four different lots, i.e. two fresh (FL1
and FL2) and two carryover (CL1 and CL2) seed
lots were used for the study. Four replications,
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r, during 2007 to find out the effect of
(Cajanus cajan L.). The germination was
Palnadu and Laxmi) at

each comprising 100 seeds were evaluated using
between paper and sand media (7). For between
paper method, 100-seeds in each replication were
selected randomly and placed between two layers
of wetted germination paper towels, rolled and
placed in walk-in-germinator in upright position
[7]. The normal seedlings were counted and
expressed as germination %.

Germination Number of normal seedlings
percentage (G%) = x 100
Total number of seeds planted

Ten seedlings were selected randomly in each
replication from germination test (between paper)
for recording seedling length (cm). The same
seedlings were dried in hot air oven at 80°C for

two days and seedling dry weight was recorded
in as (g).

Seedling vigour index (SVI) was calculated

using the formula by Abdul-Baki and Anderson
[8].

SVI = Average seedling length x G%
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- SVI on dry-weight basis = average seedling
weight x G%

l?ifty seeds were selected randomly in each
tion and soaked overnight in 50 ml distilled
for collecting the seed leachates. Electrical
vity (EC) of seed leachates was measured
ital EC meter and expressed in mhos cm™’

ut 250 g of fresh and carry-over seed lots
e different genotypes of pigeonpea with
nation percentage were subjected to
ng by keeping them on perforated
ted ageing chamber at 45°C and

colonies were counted at
y adopting standard blotter
ds selected randomly for
planted on blotter paper in
Iplate and incubated at

ss for 7 days in BOD
léﬁainmed under stereo
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between paper and sand method was high in fresh
seed lots compared to the carry-over seed lots in
all the three genotypes. Sridhar et al. [12] recorded
significantly higher vigour index in fresh seeds of
cotton, sorghum, maize, pigeonpea and greengram.

The seedling dry weight (0.79-0.16) using
between paper method and 0.76-0.28 using sand
media and seedling vigour index on length basis
(1316.0-84.1) using between paper method and
(14673-77.2) using sand media and seedling vigour
index on dry-weight basis (56.80-3.12) using
between paper and 45.23-3.56 using sand media
were reduced due to accelerated ageing in all
genotypes (Tables le to 1j). This might be due to
changes that include impairment or shift in
metabolic activity, decline in enzyme activity,
cytological and cellular changes and differences
in initial seed vigour levels [13]. Accelerated ageing
employed to determine genotypic differences for
seed vigour, viability and seedling growth is well
accepted as one of the important stress tests for
evaluation of seed vigour to predict storage
potential of seed [14]. The reduced seedling vigour
in revalidated seeds was due to reduction in
germination (%) and seedling length (Table 1a-1d).

The electrical conductivity of seed leachates
gradually increased with increased period of
accelerated ageing (470.8-1246.8) in all three
genotypes (Table 1k). The increase in EC was more
for Palnadu (252.26%), followed by Laxmi
(180.39%) and Asha (110.98%). The results
indicated a gradual increase in electrical
conductivity of seed leachates. The increase in fresh
seed lots is 165.29% and 164.83% in carry-over

i seed lots. The increase was more in carry-over seed
- lots compared to fresh seed lots. Such increase in
- electrical conductunty of seed leachates was high

ca.l cﬂnduchvnty of seed leachates was high,
y in untreated aged seeds which might be
destructive changes in cellular membrane

ty acids and amino acids). Seed
effectively controlled leakage of
' 'lndln\inoacidsfxomseed [15,
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Table Ij. Effect of AAT on seedling vigour index on seedling dry weight basis (Sand media) in different seed lots

Days from AAT

Seed lot

21

18

12

5.70 4.35 3.64 4.56

40.67 35.77 25.44 33.96 24.50 18.56 13.3318.80 10.20 8.40 5.89 8.16

54.60 52.00 40.32 48.97
58.20 53.30 36.54 49.35
53.76 45.24 30.68 43.23
49.84 41.76 26.52 39.37
54.10 48.08 33.52 45.23

FL1

5.85 4.50 3.36 4.57

3.19 2.60

10.40 8.61 5.51 8.17

41.28 35.28 25.92 34.16 25.55 18.88 13.64 19.36

FL2
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1.80 2.53

7.60 7.02 4.86 6.49
7.56 6.84 4.42 6.27

8.94°57.72% 5175728

35.64 29.67 21.00 28.77 20.46 16.50 12.30 16.42

CL1

3.00 297 171 256

444 3.61

35.26 28.56 19.32 27.71 20.15 16.80 11.70 16.22

GL2

2.63 3.56

38.21 32.3222.92 31.15 22.67 17.69 12.74 17.70

Mean

Table Ik. Effect of AAT on electrical conductivity in different seed lots

Days from AAT

Seed lot

21

18

12

M

1188 1012 884 1028.0 1243 1166 989 1132.7

643 498 497.3 998 814 688 833.3

725
731

296 445.3
323 405.3
S18NE538°3

485
329

555

FL1

1174 1014 903 1030.3 1251 1172 943 1122.0

587 487 502.7 976 826 693 831.7

564
762

FL2

1381 1276 10431233.3 1493 1394 12431376.7

727 522 608.3 1094 958 793 948.3
684 503 579.7 1072 924 812 936.0
805.8 660.3 502.5 547.0 1035.0 880.5 746.5 887.3

914
853

520

CL1
€2

1372 1299 10321234.3 1429 1387 12521356.0

1278.81150.3 965.5 1131.5

492 320 499.3

641.8 456.5 314.3 470.8

686

1354.0 1279.8 1106.8 1246.8

Mean

Carry-over lot

Fresh lot; CL =

Asha (ICPL87119); L = Laxmi (ICPL 85063); P = Palnadu (LRG 30); M = Mean; FL =

A=

in aged seeds due to
deterioration. Similar findings
were reported by several
researchers [10, 18, 19, 20 and
12].
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