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AsstracT. An accelerated ageing technique was used to determine
viability and vigour in fresh (seeds stored at 4°C before used as a
control) and aged marrow and wheat seeds. Germination percentage,
germination speed, seedling length and seedling fresh weight were
decreased in aged seeds. Moreover, the time to reach 50% final
germination, percentage fall in growth and percentage and type of
abnormal seedlings increased in aged seeds.

Seed deterioration may result in loss of vigour shown by delayed germination, and
seedling emergence, followed by a decline in germinability (Byrd and Delouche
1971, McDonald 1976, Woodstock 1973). A number of different damaging
processes have been suggested to cause the deterioration of seeds including, loss of
activity of various enzymes (Woodstock 1973), degradation of the respiratory
system (Abdul-Baki and Anderson 1972), loss of ATP production and/or ATP
storage capacity (Anderson 1977, Ching 1973), deterioration of membrane system
(Berjak and Villiers 1972, Abdul-Baki and Baker 1973, Simon 1974, Petruzzelli and
Taranto 1989) and inability of repair system to operate (Villiers 1973).

In general, the lower the temperature and moisture content at which seeds are
stored, the slower will be their rate of deterioration (Roberts 1972). Accelerated
ageing treatment involve exposing seeds to severe adverse storage conditions, iLe.
raised temperature and high moisture contents for specific periods of time. The
process of deterioration which occurs under these special ageing conditions is
assumed to be similar to those which occur during natural ageing (Delouche and
Baskin 1973, Perl et al. 1978). The main difference being the speed at which these
changes occur.
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The objective of this study was to compare deteriorative changes in aged and
unaged batches of marrow and wheat samples of different viabilities. To determine
the effects of seed deterioration, Presley (1958) developed a method of artificially
ageing batches of seeds, known as accelerated ageing. Delouche and Baskin (1973)
used accelerated ageing as a mean for predicting the storability of seeds.

A related test which offers more precise control over the degree of stress applied
to a seed sample is the “controlled deterioration test” devised by Powell and
Mathews (1981).

Materials and Methods

Seeds of wheat (Triticum aestivum L.) and marrow (Cucurbita pepo L.) of the
[987 harvest were obtained from Booker Seeds Ltd., Salford, Lincolnshire, U.K. in
May 1988. Marrow seeds were received in eight aluminum foil packs each
containing 250 g, while wheat seeds were received in plain cotton bags containing 5
kg.

Seeds were kept at the cold room, late in 1990 seeds were prepared for different
treatments. Two packs of marrow seeds, and 500 g of wheat seeds from above were
stored at 35°C / 60% RH for 4.5 months. Moreover, two packs of marrow seeds, 500
g of wheat seeds, and some of stored seeds were prepared for accelerated ageing as
below, and the rest were kept at the cold room for use as control. A single layer of
seeds were placed in a tray above a water layer in a plastic box with a sealed lid. The
boxes were then incubated for a period of 72 hours at 43°C for marrow seeds, and 48
hours at 43°C for wheat seeds (ISTA 1987). The seeds were then removed and used
in a standard germination test. To determine germination percentage, three replicates
of 100 seeds of marrow, and four replicates of 100 seeds of wheat, were placed in 9
cm Petri-dishes on “Seed Test Thick” 9 c¢m filter papers (Whatman’s) moisted with 5
ml of distilled water. Seeds were distributed evenly within each dish and one sheet
of moisted 9 cm filter paper was placed over the seeds. In order to avoid excessive
loss of water through evaporation, each Petri-dish was watered daily. The
germination was assessed as the percentage of radicles emerged each day for 8 days.
Seeds were germinated at 25°C + [°C in the case of marrow, and at 20°C = 1°C in
the case of wheat.

Germination percentage, germination speed, time to 50% of final germination,
seedling lengths, fresh weights, and the numbers and type of abnormal seedlings
were recorded.
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Abnormal seedlings of Cucurbita pepo were allocated to the following
categories (Tables | and 2).

la no primary root or well-developed secondary roots.
Ib primary root short and stunted, or short and weak secondary roots.
lc primary root damages, with weak secondary roots.

Vib  short and weak, or watery seedling.

Abnormal seedlings of Triticum spp were listed in section 5.8.2 of the 1966
International Rules for Seed Testing (Tables 1 and 2).

la no seminal roots.
Ille  plumule short and thick, usually with short and stunted seminal roots.
Vg  completely decayed seedling.

VIa  short and weak, or spindly, or watery seedling.

Results and Discussion

There was a significant decline in germination capacity after 43 hours of the
accelerated ageing treatment for marrow and wheat seeds. Also there were decreases
in seedling vigour and germination speed, and decreases in the time to reach 50% of
final germination, in both marrow and wheat seeds, comparing the results of aged
seeds with fresh seeds and seeds stored at 35°C / 60% RH in both of Table [ and 2.

Table (1) shows that, the germination percentage of marrow seeds decreased
from 88% in unaged seeds to 69% for aged seeds, while the germination percentage
decreased from [00% in unaged seeds to 94% for aged seeds in case of wheat. It is
also clear from Table (2) that an increase in Ty occured from a mean of 39.4 h in
unaged seeds to 81.8 h for aged seeds in the case of marrow, while Ty, increased
from a mean of 34.6 h in unaged seeds to 85.1 h for aged wheat seeds.

Table (3) shows changes in germination characteristics of marrow and wheat
seeds following subjection to accelerated ageing. Percentage change in Ty, for
marrow seeds increased from 80% to 108%, while percentage change in Ts, for
wheat seeds increased from 94% to 146%.
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Table 1. Some effects of accelerated ageing technique on germination and vigour of marrow and

wheat seeds

Seed treatments

Vigour parameters Marrow Wheat
(Stori(l;e::l4°C) ged s6eds (Storiﬁe;{l4°C) Aged seeds
% Germination 88+04 69 £0.5 100+ 0.0 94 £ 0.6
Germination speed 219+03 18.3+0.3 21.0+0.2 18.3+£0.3
Tsq (h) 334103 60.0+£0.4 247 +0.1 47.8£0.2
Root length (mm) 129.1 71.5 106.0 81.0
Shoot length (mm) 147.0 99.2 126.0 99.6
Secdling length (mm) 276.1 +6.7 170.7 £8.2 232.0+3.0 180.6 £3.6
% reduction in growth - 38.2 - 22.2
Seedling fresh wt. (mg) 1782.3 911.1 231.6 189.2
% of abnormal seedlings 2.8 8.7 1.0 75
*Number and Type of 2lb 11b 2Ib 2lc lla 3la2Vla
abnormal seedlings IVIb 2Vg

#Marrow abnormal seedlings.

la no primary root or well-developed secondary roots.
Ib primary root short and stunted, or short and weak secondary roots.
lc primary root damages, with weak secondary roots.
VIb short and weak, or watery seedling.
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Table 2. Some effects of accelerated ageing technique on germination and vigour of marrow and
wheat seeds, stored at 35°C/60% R.H. for 4,5 months

Seed treatments

Vigour parameters Marrow Wheat
35°C/60% Aged seeds 35°C/60% Aged seeds
% Germination 83+0.5 61 +74 97+£0.3 9012
Germination speed 19.6 £0.5 16.8+04 20.3+03 180+04
Tsq (h) 39.4+03 81.8+0.5 346+0.2 85.1+0.2
Root length (mm) 103.1 61.4 96.8 68.8
Shoot length (mm) 109.2 91.8 106.0 86.5
Seedling length (mm) 2123442 153.2+83 202.8+34 155.3+48
% reduction in growth - 27.8 - 234
Seedling fresh wt. (mg) 1511.9 703.5 198.7 159.5
% of abnormal seedlings 8.4 18.0 4.1 11.1
*Number and Type of lla 3lb 2lc 3la 4lb 2lc | 3la 1Vla 4la 3Via 2Vg
abnormal seedlings 1VIlb 2VIlb l1lle

*Wheat abnormal seedlings.

la no seminal roots.

llle plumule short and thick, usually with short and stunted seminal roots.
Vg completely decayed seedling.

Vla short and weak, or spindly, or watery seedling.
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Table 3. Changes in germination characteristics of marrow and wheat seeds following subjection
to accelerated ageing technique

Seed treatments

Vigour parameters Storage conditions (temp./RH)
Marrow Wheat
(Stored at4°C)| I5°C/60% | iopenstaccy| 35°C/60%
Diff. in germination 19 22 6 7
Percentage reduction 22 27 6 7
% change in speed 16 14 13 I
% change in Tsq 80 108 94 146
% change in fresh wt. 49 54 18 20
% change in abnormal 6 10 7 7
seedling

The results indicate that, when exposed to accelerated ageing, there was a
greater decline in germination capacity and vigour of marrow and wheat seeds stored
for 4.5 months at 35°C/60% RH as compared with fresh seeds treated by accelerated
ageing.

The deteriorative effects of accelerated ageing increased compared with control
seeds, resulting in reductions in the rate of germination potential, overall seedling
growth and increase in the number of abnormal seedlings. The results are in
agreement with the findings of Ram and Wiesner (1987), who showed that seedling
emergence in the field was much delayed in wheat seed lots artificially aged for 36 h
as compared with unaged seed lots. Purkar and Negi (1982) also showed that seed
viability, root and shoot growth, percentage, field emergence, and plant survival of
wheat and pea all decreased with increase in the duration of the accelerated ageing
treatment.
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Results indicated that accelerated ageing test is a good vigour test. It appeared
then, that for maximum viability and longavity seeds must be dried and stored under
cool and dry conditions. Further work is need to study the use of cold test technique
and compare its results with accelerated ageing technique to obtain the better
germination and emergence of seeds in the field.




150 Some Effects of an Accelerated Ageing Technique on ...

References

Abdul-Baki, A.A. and Anderson, J.D. (1972) Physiological and biochemical deterioration of
seeds. In seed Biology, (ed). Kozlowski, T.T. Academic Press, New York. 11: 283-315.

Abdul-Baki, A.A. and Baker, J.E. (1973) Are changes in cellular organelles or membranes
related to vigour loss in seeds? Seed Science and Technology, 1: 89-125.

Anderson, J.D. (1977) Adenylate metabolism of embryonic axes from deteriorated soybean seeds.
Plant Physiology, 59: 610-614.

Berjak, P. and Villiers, T.A. (1972) Ageing in plant embryos. II. Age-induced damage and its
repair during early germination. New Physiologist, 71: 135-144.

Byrd, H.W. and Delouche, J.C. (1971) Deterioration of soybean seed in storage. Proceedings of
the Association of Official Seed Analysts, 61: 41-48.

Ching, J.M. (1973) Adenosine triphosphate content and seed vigor. Plant Physiology, 51: 400-
402.

Delouche, J.C. and Baskin, C.C. (1973) Accelerated aging techniques for predicting the relative
storability of seed lots. Seed Science and Technology, 1: 427-452.

ISTA (1966) Proceedings of the International Seed Testing Association, 31: 1-152.

ISTA (1987) Handbook of Vigour Test Methods. The /nternational Seed Testing Association,
Zurich, Switzerland.

McDonald, M.B. (1976) Standardization of germination and vigor tests in soybeans. Proceedings
of the Soybean Seed Research Conference, 6: 14-22.

Perl, M., Luria, I. and Gelmond, H. (1978) Biochemical changes in sorghum seeds affected by
accelerated aging. Journal of Experimental Botany, 29: 497-509.

Petruzzelli, L. and Taranto, G. (1989) Wheat aging: the contribution of embryonic and non-
embryonic lesions to loss of seed viability. Physiologia Plantarum, 76: 289-294.

Powell, A.A. and Matthews, S. (1981) Evaluation of controlled deterioration, a new vigour test for
small-seeded vegetables. Seed Science and Technology, 9: 633-640.

Presley, J.T. (1958) Relation of protoplast permeability to cotton seed viability and predisposition
to seedling disease. Plant Disease Report, 42: 852.

Purkar, J.K. and Negi, H.C.S. (1982) Initiation of seed deterioration and its localization in peas
and wheat. Seed Research, 10: 196-200.

Ram, C. and Wiesner, L.E. (1987) Effect of artificial ageing on emergence rate index, stand
establishment and grain yield in wheat. International Journal of Tropical Agriculture, 5: 118-
121.

Roberts, E.H. (1972) Storage environment and the control of viability. /n: Viability of Seeds, (ed.)
Roberts, E.H. Chapman and Hall, London. 14-58 pp.




Fatima M. Al-Ansari 151

Simon, E.W. (1974) Phospholipids and plant membrane permeability. New Phytologist, 73: 377-
420.

Villiers, T.A. (1973) Ageing and the longevily of seeds. /n: Seed Ecology, (ed.) Heydecker, W.
Butterworths, London. 265-288 pp.

Woodstock, L.W. (1973) Physiological and biochemical tests for seed vigor. Seed Science and
Technology, 1: 127-157.

(Received 15/05/1993;
in revised form 14/10/1995)




152 Some Effects of an Accelerated Ageing Technique on ...

S o gl padl el G e
il g A s g

S bals goses dabls

Ol sl il ol sl - p gl s il p Lo o3
sl i oW -(Yveoy) o 0

125 e AL S Jam Lulys o Lilsis Asbn G,k
S plaseraly M35 ¢ eailly g2l 5pdd el aall b gl ]
D330 IV ae pasdl i 5 3l madlly a0 55k e JS (g0 e soma
@jj_@_.;iawian(‘/.1~)u)g;fh)j(¢°ro)aj‘ﬁa?)>¢,_é
el

I SVl e pem U BLAVL I B e podl s Loy
o (igsh, 10 5 p Y0 oy el Cialy sgli ol L 5 G
LU (M) 8l By (S Aol (VYD 3l ol a6l
- el dd Al ({’oz"‘) 8ol s Sasle (EA) 5 ¢l 5

(control) ita,Lall & ol Glis Coodsuiod A s dd &I de yasdl W

L i mdi o5 (0 8) b oo sl e e pastl ol O o
OBl Obe gl d i (Ul a3l andl



http:d.:JL:.I1

Fatima M. Al-Ansari 153
:L;Ldlséw\u&t@gb_j}\,ouyl@
Ll 8 Ao pastl & )lie A ladl e pa 3 (g k) Cb g G
. (control)

LS auldl jsdldl e (V0 0) A Jgum s U Oddall a0l slajl Y
Sl e Sl g sssdes e podl b polis¥l s Lal ool
AL e s L B eadlly gl )y s JST AL 50l
. (control)

2505, b addl blass by e dabloeed &l G U 2y
w@\ﬁ@ﬂW;jb)a?@js)\,}a?ﬁgo;aoi%
- Jsbls ) LW gkl sl &y e




