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Quality of Soybean (Glycine max L.) and 
Fodder Pea (Pisum arvense L.) Seeds After 
Five Years Hermetic Storage 

Abstract: In the laboratory of the Faculty of Agriculture 
in Osijek (CROATIA), statistically highly significant 
correlations were found between storage longevity (five 
researched years 1993-1997) and seed genninability of 
soybean and fodder pea seeds. Seeds of the above 
mentioned species were stored in hennetic glass 
containers at air temperature of 20GC and relative 
humidity 65%. Moisture level in stored seeds was 9%. 
The study showed that sprouting energy of soybean and 
fodder pea seeds was in negative correlation with storage 
longevity. Sprouting energy achieved the greatest values 
before seed storage (soybeans 90.50% and fodder peas 
94.00%). After 5 years hermetic storage, sprouting energy 
achieved the smallest values (soybeans 13,25% and 
fodder peas 74.25%). The differences in sprouting energy 
found between the years were statistically highly 
significant (P<O.O1). 

Similar results were achieved by studying of seed 
germinability; the largest values of seed germinability 
were of the seeds before storage (95.75%). After 5 years 
hermetic storage, seed germinability achieved the 
smallest values (soybeans 15.50% and fodder peas 
80.75 %). The differences in seed germinability found 
between years were statistically highly significant 
(P<O.Ol). 

According to the obtained results, seeds of fodder peas 
had greater values of sprouting energy and germinability 
than soybean seeds. The differences found between the 
species were statistically highly significant for sprouting 
energy (P<O.Ol) and significant for germinabiJity 
(P<0.05). 

Key words: Vigour, Viability, Seed, Hermetic storage, Cultivar, Soybean 
(Glycine max L. ), Fodder peas (PislIm arvense L.) , Sprouting energy, 
Germinability, Quality. Croatia. 
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Introduction 

Soybean and fodder peas are important agricultural 
species in world agriculture. Due to the significant 
importance for human and animal nutrition these 
species are sown on large land areas and it is crucial 
to assure enough seeds for sowing. Seeds must have 
good quality characteristics such as sprouting 
energy and germinability. High quality 
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characteristics are especially important the 
from one season are to be for sowing 

after a few years. during 
may also have a direct or influence on seed 

and Insects and rodents are the 
main causes of damage to stored and 
(Vazquezarista, et al. 1 Many scientists have 
concluded that the seed storage environment has a 
significant influence on seed longevity et 
ai. 1993; and Sokhansanj, 1 ; Owen and 

1 and Ellis, 1996 and Ellis, et ai. 
1996). 

on viability; increased 
time (Khoroshailov and Zhukova, 1978; et at. 
1980; Nienhuis and Baltjes, 1985; 1986; 
Momonoki and Momonoki,. 1987; Murariu, et ai. 
1994 and et 1 

Conn and Deck (1 concluded that less than 
of wild oat and foxtail barley seeds were viable 

3-7 years of storage in mesh at 15 em 
deep in soil, but more than 7 years were required for 
loss of all viability. Tekrony, et al. (I993) concluded 
that and soybean seed moisture during 

have on 
Sung and Chiu (1 after research on 

stated that achieved results indicated 
aging inhibited seed germination and enhanced lipid 
peroxidation at both 5°C and but more 

seed and a extent of lipid 
peroxidation at the latter temperature. to 
an by et at. (1993) on 

that the 
viability equation of Ellis, et al. (1980) provides a 
framework within which the seed longevity of 

genotypes can be Bingham, et 
(1994) that the rate of radicule and 

extension was more sensitive to 
all treatments reduced the 

extension rate coleoptiles and but only 
the longer treatments influenced germination 
significantly. Under conditions accelerated 

soybean and 75% RH), 
proteins which was closely 
with the loss seed and 

vigor (Sun and Leopold, 1995). 
the aim of is to 

under 
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Material and Methods 

study was conducted during five years 
(l 1997) using two species. Species one; "Tisa" 
(soybean basic was selected in 
Croatia. This belongs to I maturity 
group (I-II). The kernel weight is 170 g. 
Optimal plant density is 550,000 plants per hectare. 
Plant height is 110 em and the seed has 22% oil and 

in dry matter. Sowing time is the third 
April with a rate of 600 

two; "Maksimirski 
bijeJi" (winter fodder pea basic was 
made in Plant is 100-110 em and the 

has 32% protein in dry matter. This cultivar has 
an seed tlha and the thousand 
kernel is 21 °g. 

Samples of cleaned and the 
researched were put in 

containers with a volume of 500 mL Three 
quarters the container volume were filled 
seed mass. Seed moisture level 

20°C and 
were 

examined for energy and 
by the standard method 

examination, ISTA (1985). paper was as 
a sprouting base. Sprouting energy was determined 
after 5 days of and after 8 
days (for both The 
to variance 

Results Discussion 

Sprouting <> ...,"r"·,,, 

The results of the of soybean and 
fodder pea storage on sprouting energy are shown in 

1. From the results it is obvious that seed 
storage caused a energy in the 
two studied N''''''",,, the 
values of sprouting were found in fodder 
peas (94.50%) and the lowest in soybean seed 
(90.50%). five years 
energy in the two studied 
highest values achieved were with fodder peas 
(74.25%) and the lowest with soybean seed 
(1 in sprouting energy between 

of storage are statistically highly significant 
(P<O.OI). The of sprouting energy 
was III soybean seed 77.00%). 

energy found between the 
highly 
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1. Sprouting energy soybeans seeds and five years hermetic ctr.r'l",'" 

Soybean 90.00 91.00 90.00 91.00 90.50 

95.00 95.00 94.00 94.00 94.50 

92.50 93.00 92.50 92.50 

of hermetic 

Replications 

12.00 14.00 14.00 13.25 

Fodder 75.00 74.00 73.00 75.00 74.25 

Average 43.50 43.50 44.50 

A (Years) 92.50 

Effect B (Species) 51.88 

(After 5 

F test 

LSDO,05 LSDo

Years 13689.001 ** I :::: 1.8852 

(B) 6084.000** 1.6920.ol 
AxB LSDo,05 1.4501 LSDo OJ :::: 2.3109 

program. Before 

values were achieved with fodder peas 

Germinability 

Similar results the 
influence seed on these are 
shown in Table 2. Seed storage caused a decrease in 
germ inability in all studied the 

and the lowest in soybean seed (15.50%). 

are 
in germinability between years 

highly (P<O.Ol). 
Similar results were achieved sprouting energy; 
the decrease of germinability was m 
soybean seeds 

Szabo and 
ten years ctAr<lO'p on 37 
best retention viability 

by 
(1971) 

was found in 
while and oil crops rapid loss of 

Cereals occupied an intermediate 
position. 

The decrease of 
is probably 

growth inhibitors with 

energy and 
of 

denaturation and 
during storage 
degeneration of 

may have 
enzymes 

1984). 
have that 

caused seed quality loss and lower 
germinability 1984; 
Morenomartinez, et al. 1994; et al. 
and Mar1incic and Guberac 1998). 

Kalak, 

Mills and Woods ( carried out a sutdy on 
peas sativum L.) and white beans 

(Phaseolus L.) and concluded that beans 
suffered severe germination loss under less extreme 
conditions than peas. (1996) stated that field 

hermetically stored at 2% MC, did not 
show any loss viability 2,190 

Alyahya (1 conducted a study where 
"""'l.)lal.ll and susceptible corn hybrids were stored 

at 22% content in 
1 kg at 26°C, The hybrids were 

measuring the dry matters loss which was obtained 
determining the amount of carbon dioxide 

evolved from stored This 
measure indicates the deterioration rate 

This study indicated that the loss rate in the 
stored weight increased with increasing 

10 
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Table 2. Germinability of soybean and fodder seeds before and after five years of hermetic 

97.00 95.00 96.00 97.00 

96.00 	 94.00 96.00 95.00 

96.50 	 94.50 96.00 96.00 95.75 

14.00Soybeans 	 18.00 15.50 

80.00 8LOO 82.00 80.00 80.75 

47.00 48.00 	 48.12 

(Before storage) 13 5 years) 

Effect B (Species) 55.88 (Soybeans) 88.00 peas) 

A 

F test 

(A) 4785.527** LSDO,05 2.3754 LSDO,OI =: 4.3604 

Species 21 LSDo,05 =: 1.6089 LSDO,Ol == 

AxB 2315.11 LSDO,05 =: =: 4.5197 

time. All tests indicated decrease seed 
germination in the resistant corn hybrid to be 

less in the corn hybrid. 
Opoku and Gamble, 1995, on 
barley, concluded that months warm 
germination cold 
germination decreased more (6%). 

The and alr 

humidity are very seed longevity. 
air humidity temperature 

are in negative correlation with seed 
longevity and germinability (Jansen and Ison, 1 

et al. I Depaula, et al. 1 
et al. 1995 and et al. 1 

On the basis of the results it can be vV""""","AJ 

that hermetic storage in glass containers and 
controlled as well as air humidity 

at a level 
hermetic storage 

energy 

Conclusions 

On the basis of the results research conducted 
at the Faculty Agriculture in (Croatia) on 

and fodder pea seeds stored five years, 
following can be concluded: 

1. 	 Sprouting energy of the two studied species 
with years. 

energy was the at the 
of (average 92.50%) and the 

lowest at the end of 

years are 
). 

The differences m sprouting energy 

2. 	 of sprouting energy in studied 
ranged from (fodder peas) to 77.25% 

The differences in sprouting energy 
to be 


(P<O.Ol). 


3. 	 Germinability was decreased with The 
highest 	 values were at the beginning of the 

period and the lowest 
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at 	 the end of the period 
48. The differences In germinability are 
considered to be statistically highly 
(P<O.OI). 

4. 	 Decreases germinability ranged from 
peas) to 80.75% The 

differences in germinability between the two 
studied species were statistically highly 

(P<O.OI). 

results of this research show that 
hermetically stored peas preserve a 
satisfactory percentage sprouting energy and 

and could be safely used for sowing. 
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