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SEED LONGEVITY OF FIELD
AND VEGETABLE CROPS UNDER NATURAL
CONDITIONS OF STORAGE IN LEBANON

S, ABU-SHAKRA, G. AKL AND 5. SAAD”

INTRODUCTION

Seed is a primary essential in successful crop production. Similarly, high
seed viability is the important quality that supersedes all other seed quality
factors. Seed storage under unfavorable conditions can be detrimental to seed
longevity; great losses in crop production have resulted from the use of im-
properly stored seeds.

The average life span of seeds varies widely with different kinds of seed.
The viability of any species of seed depends on its maturity, dormancy, physical
conditions, and storage environment. The principal environmeatal factors in-
fluencing longevity of seed are temperature, relative humidity, and in some
cases the level of oxygen in the stcrage atmosphere (3, 4, 5, 6). The sub-
ject of storage for maintainance of seed viability is thoroughly discussed by
Owen (4).

Scedsmen of Lebanon handle large quantities of seed for sowing pur-
poses every year. Many of these sceds are stored in porous containers (cloth
or paper bags) under the natural environmental conditions of Beirut. Often
a considerable amount of seed is stored for a few years before it is sold for
planting. Since little or no information was available on the effect of storage

*  Assistant Professor of Agronomy, Research Assistant, and Research assistant Faculty
of Agricultural Sciences, American University of Beirut, Beirut, Lebanon.
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under natural environmental conditions prevailing in Lebanon, the present
study was undertaken to determine the influence of different environments in
Lebanon on the longevity of commonly grown vegetable and field crop seeds.

MATERIALS AND METHODS

Seed lots of 12 species of field crops, both treated with surface chemical
disinfectant (Ceresan containing 1.5 percent Hg as phenyl mercury acetate)
and non-treated, together with 20 species of treated vegetable crops wese used.
All seeds were stored under natural environmental conditions in Beirut at the
Seed Technology Laboratory, American University of Beirut and in the North
Central Beqa'a Plain (1000 m above sea level) at the seed house of the Agri-
cultural Research and Education Center (AREC). This storage experiment
was started in 1961 for field crop seeds and in 1962 for vegetable seeds. The
various crops, varieties, and weights of seed samples used in each storage site
are given in Table 1. Field crop seeds were stored in small burlap bags and
vegetable seeds in Manilla paper envelopes. Regular fumigation treatments
with 68,5 percent Ethylenedichloride, 29.0 percent carbon tetrachloride, and
2.5 percent sulfur dioxide for the control of weevils were done throughout
the experimental period.

-~ .'

Samples for determining seed germinability were taken annually starting
in 1961 for field crop seeds and in 1962 for vegetable seeds. Seed germina-
tion tests were conducted according to the rules of the International Seed
Testing Association (1).

RESULTS & DISCUSSION

Field Crop Seeds

It can be seen from Table 2 that after three years of storage in Beirut
the non-treated seeds of wheat (Florence Aurore and Senator Capelli), barley
(Tel Amara 25 and Athinais), corn, oats, soybean, and sugarbeet lost more
than 50 percent of their capacity to germinate. Sorghum, vetch, lentils, and
alfalfa maintained their viability slightly better. In one year of storage soybean
decreased from 81 percent to 11 percent germination,
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Table L. Crops, varieties, and weights of seed samples stored in Heirut and

at the AREC.

Crop

Scientific pame

Variety Wt sample (g)

Field crops

Alfalfa
Barley
Barley
Corn
Lentiis
Qats
Sorghum
Soybean
Sugarbeet
Vetch
Wheat
Wheat

Vegetable crops
Cabbage

Carrot
Cauliflower

Cucumber
Eggplant

Green Srap bean
Garden pea
Lettuce
Muskmelon
Okra
Qnion
Pepper
Radish
Squash
Spinach
Sweet corn
Tabie beet
Tomato
Turnip

Watermelon

Medicage sativa
Hovdetens vulgare
Hordenm distichom
Zea mays var. indentala
Lens esculenta
Avena ralita
Sorghum valgari
Glycine max

Beta wnlgars

Vicia rativa
Tritictum aestivim
Triticum durum

Brassica olevarea var.
capitata

Dauacuy carpta

Brassica oleracea 1ar,
botrytis

Cucumis jativus

Solannum melongena var.
esculentum

Phaseclus vulgaris
Plsum sativnm

Lactnca sativa

Cucumis melo

Hibisens esenlentus
Allium cepa

Capsicam spp.
Rapbanus sativng
Crcrurbita maxima
Spinacia oleracea

Zea mays tar. saccharata
Beta rulgaris
Lycopersicon esculentum
Brassiva rapa

Citrallus vulgaris

—_7

Hairy Peruvian
Athinais

Tel Amara No. 25
S.D. 604

Local

Nortex
Norghum
Lincoln
Polyrave

Local

Florence Aurore
Senator Capelli

Golden Acre

Half-long Nantes
Burpeeana

Marketer

Burpee's Black Beauty

Tender Pod
Great Lakes
Hearts of Gold
Clemson Spineless
Japanese
Yellow Oshkosh
Cherry Belle
Caserta
Bloomsdale
Detroit Dark Red
Rutgers
Purple-Top White
Globe

100

30
100

350
100

3000
4000
50
300
600
100
100
200
1000
150
5000
250
400
100

1500
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Table 2. Germination percentages of different kinds of non-treated field
crop seeds stored in Beirut — 1961 to 1969,

Crop 1961 1962 1963 1964 1963 1966 1967 1968 1949
Wheat {F. Aurore) 84 80 76 25 0 0 0 0 0
Wheat (8. Capelli) 91 72 GO 35 5 0 0 0 0
Barley (Tel Amara 25) 86 76 70 45 15 0 0 0 0
Barley (Athinais) 93 84 76 30 0 0 0 0 0
Corn 97 90 82 30 5 0 0 0 0
Qats ] 86 72 48 10 0 0 1] 0
Sorghum —_ 81 80 58 20 0 0 0 0
Vetch 85 84 86 55 23 0 0 0 0
Soybean 81 11 15 0 0 0 0 0
Lentils 95 92 91 63 30 25 0 0 0
Alfalfa 79 80 73 54 30 24 15 9 5
Sugarbeet 84 70 38 20 22 ¢] 0 0 0

Treated seeds of wheat (Florence Aurore and Senator Capelli), barley
(Tel Arama 25 and Athinais), corn, soybean, and sugarbeet germinated 50
percent and less after three years of storage in Beirut (Table 3). The germina-
tion percentage of soybean dropped from 81 at the beginning of the storage
perigd to 43 in 1962 and to zero in 1964. A few seeds of treated and non-
treated alfalfa germinated after 7 and 8 years of storage (Tables 2 & 3). The
latter finding was probably due to the presence of some seeds with hard seed
coat in the original sample.

With the exception of soybean relatively little decrease in germination
was found in either the treated or the non-treated field crop seeds which
were stored at the Agricultural Research and Education Center in the Beqa'a
(Tebles 4 & 5). The germination of the non-treated soybean was reduced to
50 percent after two years and the treated soybean after three years. The
seeds of soybean were dead at the end of eight years of storage whereas the
majority of the seeds of the other crops germinated above 70 percent.

Even though a little benefit from the seed treatment was observed (com-
pare Table 2 with 3 and 4 with 5), treating the seed with chemical disin-
fectant was not a major factor in influencing seed longevity under the con-
ditions of this experiment. No seedling abnormalities attributable to chemical -
toxicity during the germination tests were observed.
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Table 3. Germination perceﬁtages of different kinds of treated field crop
seeds stored in Beirut — 1961 to 1969.

Crop 1961 1962 1963 1964 1965 1966 1667 1968 1969
Wheat (F. Aurore) 99 94 80 40 15 0 0 ¢ 0
Wheat (S. Capelli) 89 91 78 S0 20 o] 0 0 0
Barley (Tel Amara 25) 91 80 75 40 10 0 0 0 0
Barley (Athinais) 83 87 81 35 15 ] 0 0 o
Corn . 98 95 85 40 20 0 0 0 0
Oats 91 87 75 54 20 5 1] 0 0
Sorghum e 91 90 72 G0 3 0 0 0
Vetch 94 20 a5 60 35 o] 0 0 0
Soybean 81 43 20 0 0 [ 0 0 G
Lentils 95 95 91 72 50 21 2 0 0
Alfalfa 84 82 70 52 35 15 10 7 0
Sugarbeet 86 70 40 24 15 0 0 0 0

Table 4. Germination percentages of different kinds of non-treated field
crop seeds stored at the AREC — 1961 to 1969,

Crop 1961 1962 1963 1964 1963 196G 1967 19GR 1969
Wheat (F. Aurore) 86 83 85 86 78 80 82 71 XX
Wheat (S. Capelli) o1 89 85 86 84 83 43 62 59
Barley (Tel Amara 25) 86 86 88 85 80 84 83 82 56
Bartey (Athinais) 93 87 8 93 85 90 ol 84 83
Corn 97 91 92 92 20 82 83 83 83
Oats : 95 - BS 86 85 85 81 R2 B1 70
Sorghum — 88 89 80 70 77 74 76 73
Vetch 96 94 87 95 o0 92 89 89 86
Soybean 81 71 50 46 25 20 11 1 0
Lentils 95 93 88 88 83 o0 20 93 g2
Alfalfa 97 85 84 82 70 75 78 73 71
Sugarbeet — 91 82 80 80 84 87 88 85

xx No seed left.




Table 5. Germination percentages of different kinds of treated field crop
" seeds stored at the AREC — 1961 to 1969,

Crop 1961 1962 1963 1961 1965 1966 1967 1968 1969
Wheat (F. Aurore) 99 96 90 90 89 84 87 78 XX
Wheat (8. Capelii) 89 87 7 88 85 89 87 75 80
Barley (Tel Amara 25) 91 &7 80 80 81 80 64  47x 62
Barley (Athinais) 93 92 85 85 85 50 79 76 60
Corn 95 96 88 88 90 90 86 78 88
Qats 91 85 87 85 85 83 90 78 70
Sorghum — oG g2 92 90 80 92 83 84
Vetch o4 89 93 93 90 90 79 84 80
Soybean 81 69 75 50 20 26 11 1 0
Lentils 93 92 92 92 04 95 95 93 81
Alfalfa 85 87 85 84 83 73 7 69 70
Sugarbeet — 93 30 80 85 84 KO a0 80

x Low percentage mainly due to insect damage.
xx  INo seed left.

h

Vegetable Seceds

The data presented in Table & is evidence that after three years of storage
in Beirut the vegetable seeds of onion, table beet, cabbage, cauliflower, tucnip,
pepper, muskmelon, squash, carrot, okra, lettuce, green snap bean, eggpiant,
spinach, watermelon, and sweetcorn had lost more than 50 percent of their
viability, Onion, pepper, lettuce, and spinach were dead after three years of
storage. Tomato, peas, and cucumber seed, on the other hand, germinated 71,
37, and 18 percent respectively after seven years of storage.

Many of the vegetable seeds stored at the AREC maintained faitly high
vigbility levels for rather long periods of time (Table 7). In particular, cab-
turnip, tomato, carrot, radish, watermelon, pea, and table beet main-
igh germination percentages for six or seven years. Muskmelon and
intained high germination percentages for five years, after which
!
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there was a marked decrease. Onion germinated well for one year only, after
which its germination dropped to 40 percent and then decreased gradually in
the successive years to zero percent in 1969.

The decrease in germination capacity of all vegetable and field crop
sceds occured much faster in Beirut than at the AREC in the Beqa'a. Although
species differences affect the rate of loss of viability, the storage eavironment
proved to be the major controlling factor in seed longevity. The two main
environmental factors that affect seed wviability are temperature and relative
humidity, The monthly changes of temperature and relative humidity for the
two storage places are shown in Figures 1 & 2 respectively. It can be seen

Table ¢ Germination percentages of different kinds of treated vegetable
seeds stored in Beirut — 1962 to 1969.

Crop 1962 1963 1964 1965 1966 1967 1968 1969
Onion 93 90 10 0 0 0 ¢] 0
Table beet a8 81 80 40 36 17 XX xx
Cabbage 85 80 30 10 i} 0 0 4]
Cauliflower o2 86 62 25 1 0 0 0
Turnip 90 83 74 20 0 0 0 0
Pepper 89 83 20 0 0 0 0 1]
Muskmelon 83 75 40 25 1 1 0 0
Cucumber 86 92 80 70 30 18 15 18
Squash 90 B3 3] 30 10 1) 0 0
Tomato 93 85 90 80 86 75 64 71
Carrot a7 82 60 25 0 1] 0 0
Okra 83 69 70 40 3 3 0 0
Lettuce 90 74 30 0 0 0 0 0
Green snap bean 87 80 65 20 0 0 0 0
Radish a8 83 81 78 42 1 0 0
Eggplant 87 82 GO 18 1 0 0 0
Spinach a4 75 10 0 0 0 0 0
Watermelon — 84 40 30 19 3 0 0
Pea — 86 89 75 44 39 37 37
Sweet corn — ol 80 40 12 3 0 0

xx No seed left.
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Table 7. Germination percentages of different kinds of treated vegetable
seeds stored at the AREC — 1962 to 1969.

Crop 1962 1863% 1964 1965 1966 1967 1968 1969
Onion 93 91 40 25 25 4 1 0
Table beet 88 88 80 78 84 80 80 40
Cabbage 85 91 85 80 78 75 76 70
Cauliflower 2 91 90 80 76 63 63 44
Turnip o0 G7 85 90 92 o0 92 71
Pepper 89 85 60 65 65 56 45 58
Muskmelon 33 82 55 60 50 53 0 0
Cucumber 86 93 85 85 80 a1 57 56
Squash 90 92 90 80 76 71 47 1
Tomato 93 96 8s a8 86 82 78 84
Carrot 87 89 80 84 a4 82 80 XX
Okra 83 86 76 64 52 30 26x 53
Lettuce 20 87 80 75 66 58 0 4]
Green snap bean 87 90 85 76 66 68 45x 76
Radish 83 85 %0 78 85 75 74 71
Eggplant 87 82 7570 73 53 50 64
Spinach 84 81 50 40 37 31 17x 42
Watg‘{melon — 84 8- 74 463 67 45x 82
Peas —_ 86 80 85 B7 78 80 B7
Sweet corn ) — o1 84 86 90 73 67 54

x Low percentage mainly due to insect damage.

xx No seed left.

from these two figures that the average temperature and average relative
humidity values throughout the year are higher in Beirut than at the AREC.
During the high temperature months of June, July, August, and September
the relative humidity of the AREC was relatively low ranging from 55 to
58.5 percent as compared to that in Beirut which ranged from 69 to 73 per-
cent. High temperature and high relative humidity occurring together consti-
tute a highly unfavorable condition for seed storage. According to Toole (5)
and Toole and Toole (7) these two environmental factors are additive and
constitute the major factor in determining seed longevity. In addition, it is
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Fig. 1. Monthly temperatures in Beirut and AREC, 1961-1969
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probable that the high seed viability levels that were maintained at the ARLC,
Bega'a are connected with reduced partial pressure of oxygen. It seems prob-
able that the combination of relatively low temperature, low relative humidity,
and reduced partial pressure of oxygen at the AREC have reduced the rate
of respiration and consequently resulted in higher seed longevity at the AREC
tharr in Beirut (2).

SUMMARY

Twelve species of field crops and 20 species of vegetable crops were

stored under natural environmental conditions at the Agricultural Research
and Education Center in the Beqa'a and at the Seed Technology Laboratory,
American University of Beirut, Lebanon, The storage period for field crops
was from 1961 to 1969 and for vegetable crops from 1962 to 1969.

Although the germination percentages of a veriety of species differed,
the decrease in germination capacity of all the vegetable and field crop seeds
occurred much faster in Beirut than in the Bega'a.

The crop seeds that germinated 50 percent or less after three years of
storage in Beirut were the following: Wheat, barley, corn, oats, soybean,
sugarbeet, onion, table beet, cabbage, cauliffower, turnip, pepper, muskmelon,
squash, carrot, okra, lettuce, green snap bean, eggplant, spinach, watermelon,
and sweet corn. Practically all these seeds became non-viable after five years
of storage.

In the Beqa'a, however, all the vegetable sceds (except onion and
spinach) and all the fietd crop seeds gecminated between 64 and 93 percent
after three years of storage. Seeds that germinated above 50 percent after
seven or eight years were the following: Wheat, barley, corn, oats, sorghum,
vetch, lentils, alfalfa, sugarbeet, cabbage, turnip, pepper, cucumber, tomato,
okra, green snap bean, radish, eggplant, watermelon, pea, and sweetcorn.
Soybean, onion, lettuce, and muskmelon were the only crop seeds which com-
pletely lost their viability after seven or eight years of storage.

Among the vegetable and field crop seeds tested, it was found that
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onion and soybean were the most sensitive and that tomato and alfalfa were
the most resistant to the unfavorable storage atmosphere of Beirut.

In conclusion, this study reveals that the Beqa'a has favorable environ-
mental conditions for seed storage whereas the environmental conditions of
Beirut contribute to rapid loss of seed viability, Therefore, if seeds were to

be stored under natural conditions it is recommended that Beqa'a be utilized
for this purpose.
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