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ABSTRACT. Seeds with low vigour as a result of ageing showed a large 
improvement in seed quality following a 40 minutes soak in water in 
case of marrow, and an 80 minutes soak in water in case of wheat, 
reflected in increased germination percentage and seedling vigour 
compared with the non-primed control seeds. These findings may be 
resulted from the repair of previously sustained deterioration. 

The germination process and the consequent establishment of the seedling may 
actually be enhanced by certain seed pre-treatments (Hurley et at. 1989). Naqvi and 
Hanson (1980) have described a standard pretreatment for improving seed 
germination. Soaking and subsequent drying back (seed priming) have been shown 
to have an invigorating effect upon the seeds of a number of species (Woodstock 
1988, Sundstrom and Edwards 1989). This treatment can improve the speed of 
germination (Tesfaye 1992), seedling emergence (Tarquis and Bradford 1992, Sung 
and Chang 1993), time to reach 50% of final germination (Ellis. and Butcher 1988), 
and field perfotmance (Argerich and Bradford 1989, Bradford et at. 1990). 

Electron microscope studies suggested that seeds deteriorate during dry storage 
because damage to membranes, enzyme protein factors and nucleic acid 
accumulated with time, such degenerative changes result in the complete 
disorganisation of membranes and cell organelles, allowing the exposure of cell 
contents to hydrolytic enzymes which increase the damage causing complete failure 
of germination (Berjak and Villiers 1972). 
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As far as the author is aware the present study may be considered a pioneer one 
particularly in the Arabian Peninsula. It is actually an important aspect of seed 
priming for a country with a hot climate and limited rainfall, e.g. U.A.E. It probably 
presents a rapid establishment of the seedling, with a further possible benefit in 
increased seedling growth rate. 

Materials and Methods 

Seeds of marrow (Cucurbita pepo L.) of the 1987 harvest were received in 
sealed aluminum foil bags and kept at 5 °C and grains of wheat (Triticum aestivum 
L.) of the 1989 harvest were received in plain cotton bags. Seeds of both species 
were obtained from Booker Ltd., Salford Lincolnshire, U.K. Batches of each of these 
seeds were kept to use as control, other batches were stored experimentally at 35 
°C/60% relative humidity, for 9 months and 6 months for marrow and wheat seeds 
respectively . The seeds were tested to determine their viability. 

Total of 2800 grains of wheat were soaked in distilled water for different 
periods : 5, 10, 20, 40, 80, 160 and 320 minutes at 20°C. In each treatment 400 
grains were used (4 replicates x 100 grains). In case of marrow, 1400 seeds were 
also soaked in distilled water for the same periods mentioned above at 25°C 
(AI-Ansari 1991). In each treatment 200 seeds were used (4 replicates x 50 seeds). 
All soaked seeds of both plants were then spread as single layers on paper towelling, 
and dried in the moving air flow of a laboratory fume cupboard at about 23°C until 
the original seed weights before soaking, were attained. Seeds were set to germiante 
directly after drying. Germination percentage, germination speed (hr.), time to 50% 
of final germination, number and types of abnormal seedling, and seedling lengths 
and fresh weights were measured and recorded. 

Abnormal seedlings of Cucurbita pepo were allocated to the following 
categories (Table I): 

Ia no primary root or well-developed secondary roots. 

Ib primary root short and stunted, or short and weak secondary roots. 

Ie primary root damages , with weak secondary roots. 

Vlb 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 (Table 2). 



Fatima M.M. AI-Ansari 151 

Ia no seminal roots. 

IIIe plumule short and thick, usually with short and stunted seminal roots. 

V g completely decayed seedling. 
VIa short and weak, or spindly, or watery seedling. 

lITh short leaves extending less than half way up the coleoptile. 

Results and Discussion 

Results are shown in Tables 1 and 2. Seeds subjected to hydration showed 
improvements in germination percentage and seedling vigour compared with the 
non-primed control seeds. A short imbibition period of 40 minutes water soak 
proved to be the optimum treatment for germination and vigour enhancement for 
marrow seeds (Table 1), while a period of 80 minutes water soak proved to be the 
most suitable treatment for the improvement of germination and seedling vigour of 
wheat grains (Table 2). All tests appeared to correlate well with each other. 

Hydration of marrow seeds at 25°C and wheat grains at 20 °C by soaking in 
water for different periods of time followed by drying back to their original fresh 
weights gave an interesting result. The deterioration of the seeds which had been 
kept at 35 °C/60% RH for 9 months (marrow) and 6 months (wheat) appeared to be 
partially reversed, and all soaking times employed showed beneficial hydration 
effect on the improvement of seed viability and seedling vigour. 

These results are in agreement with the findings of some authors. Mitra and 
Basu (1979) showed that soaking-drying treatments produced a beneficial effect on 
the maintenance of vigour and viability of stored tomato seeds, and Savino et at. 
(1979) found that the pre-soaking treatment favourably affected the maintenance of 
pea, carrot and tomato seed viability and vigour in storage. 

The effect of the period of hydration might be explained by the work of Villiers 
and Edgcumbe (1975), Chaudhuri and Basu (1988), and Rudrapal and Nakamura 
(1988), who have shown the viability is very well maintained in fully imbibed seeds 
probably because in such hydrated seeds the age-induced damage to vital cellular 
organelles and macromolecules would be able to be enzymatically repaired. 

A 40 minutes water soak at 25°C proved to be the most suitable treatment for 
improving the performance of marrow seeds, while an 80 minutes water soak at 
20 °C proved to be the most suitable treatment for improving wheat grain 
determination, the lower temperature possibly affecting the rate of repair. Hurley 
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ef af. (1989) showed that a four-hour water soak proved to be the most suitable 
treatment for improving guayule seed germination. 

Ward and Powell (1983) found improvements in onion seed germination after 
pri mi ng and Burgass and Powell (1984) showed that brusseJ sprouts seeds with low 
vigour as a result of ageing showed a large improvement in seed quality following 2 
hours soaking in water, reflected is an increased germination percentage, rate of 
germination, and higher emergence in the soil. 

We may conclude that soaking-drying treatments of marrow seeds and wheat 
grains present evidence for a repair or re-invigoration system. This is expressed in 
the form of improvements in the germination percentage, germination rate, time to 
reach 50% of final germination, seedling length, seedling growth and fresh weight, 
and number of abnormal seedlings, as compared to the non-treated seeds. However, 
full recovery to the level of the control stored seeds did not occur even with the most 
effecti ve treatment. 



Table 1. 	Effect of pre-soaking on marrow seeds, both stock seeds and after storage at 35 °C/60% R.H. for 9 months, expressed as the mean (± SD) 
of 10 seedlings, and 4 replicates of SO seeds for other tests 

% and type of abnormal seedlings 
Seedling % gain SeedlingR.I.Treatment % Germination Sh.I.

T50 (h) length in fresh(mm) (mm)time (min) speed (hr.)Germination (mm) wt. (mg) growth 
Types% 

"Tl 
~2.333.4 ± 0.3 129.1 147.0 276.1±6.7 - 1782.3 21b.Stock 21.9 ± 0.3 88 ± 0.4 3' 
0:> 

21a 31b 21c I Vlb. 35°C/60% 61.1 ±2.6 68.4 118.3 186.7 ± 3.0 0 1177.5 11.868 ± 0.8 18.2±0.3 $: 
$: 

4.2 1261.9 31a 31b lie I Vlb. 59.3 ± 2.2 74.4 120.2 194.6 ± 5.9 11.65 69 ± 3.7 18.3 ± 0.3 » 
:>124.6 1300.6 21a 21b 21c I V lb.18,5 ± 0.4 57.9 ± 1.8 77.1 210.7±6.9 8.0 10.010 70 ± 1.7 
::> 

~ .217.6 ± 6.5 1387.9 8.2 21a 21b 21c.20 57.3 ± 1.4 94.4 123.2 16.6 73 ± 1.1 18.5 ± 0.4 

243.3 ± 5.4 30.3 1584.6 5.1 lla 21b lie.40 78 ± 2.2 54.9 ± 3.0 106.0 137.318.7 ± 0.2 

152.1 28.2 1354.4 21a 21b I Vlb. 18.1 ± 0.3 62.5 ± 2.1 87.2 239.3 ± 5.5 6.680 76 ± 1.8 

31a 21b Ilc I Vlb. 131.9 14.5 1290.418.0 ± 0.5 63 .0 ± 2.3 81.8 213.3 ± 3.3 9.5160 74 ± 1.4 

1276.5 12.2 31a 21b 21c 2Vlb.63.9 ± 3.1 73.5 117.6 191.1 ± 4.1 2.4320 74 ± 2.6 17.9 ± 0.3 

I.Jl 
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Table 2. Effect of pre-soaking on wheat grains, both stock grains and after storage at 35 °C/600/0 R.H. for 6 months, expressed as the mean (± SD) 
of 10 seedlings, and 4 replicates of 100 seeds for other tests 

% and type of abnormal seedlln~Seedling % gain SeedlingSh.I.R.I.GerminationTreatment % 
TSO (h) Vllength in fresh(mm) (mm)time (min) speed (hr.) oGermination (mm) growth wt. (mg) 

~Types% 

a rn 

'" o-126.0106.0 232.0 ± 3.0 231.6 1.0 I la. 

:f. 
-,24.7 ± 0.1100 ±O.O 21.0 ± 0.2 Stock 

8.4 41a I VIa 2Vg IIl1b 69. 7 99.5 169.2±4.5 0 161.737.1 ± 1.219.8±0.435 °C/60% 95 ± 1.0 3 s· 
(]Q

170.4 ± 2.9 0.7 177.3 41a 2 VIa IVg.36.8 ± 1.8 74.3 96.1 7.419.8 ± 0.3 95 ± 1.0 5 o 
::s 
o177.1 ± 3.4 4.7 179.2 41a 1Vla 1Vg IllIe36.7 ± 1.1 75.2 101.9 7.419.9 ± 0.4 10 95 ± 0.4 ('l> 

3 
77.1 100.8 177.9 ±4.3 5.1 182.4 21a 2Vla IlUc. s· 36.4 ± 1.5 5.2 96 ±0.9 20.0 ± 0.4 20 

'" g. 
40 103.9 183.5±4.5 191.4 5.2 2Vla.33.4 ± 1.8 79.6 8.520.4 ± 0.5 97 ± 0.5 ::s 

::s '" 0.102.8 185. 7 ± 5.3 9.8 198.4 3.1 31a29.2 ± 1.0 82.9 20.8 ± 0.3 80 98 ± 0.3 

104.0 179.4 ± 3.9 6.0 180.2 4.2 21a I VIa I Vg. 36.9 ± 2.0 75419.6 ± 0.5 160 96 ± 0.9 

174.4± 3.9 3.1 174.0 31a IVIa 2Vg 2111e.39.0 ± 2.0 72.8 101.6 8.6 19.4 ± 2.0 320 93 ± 0.3 

T50 =Time to 50% of final germination; R.I. = Root length; Sh.I. =shoot length. 
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