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ABSTRACT

Seeds of two local onion varieties: Maiduguri
| nproved and Ex Gayanawa were graded by width in My,
1982 into two sizes: less than 2.0mm and 2.0 - 2.5mm
The seeds were stored under six storage conditions, nanely,
Baft bags in room tenperature; polythene bags in room
tenperature; Baft bags in the refrigerator; Polythene bags
in the refrigerator, Polythene bags in the freezer and
paper envelopes in the dessicator. Seeds fromall the
treatments, except for the two storage conditions identi-
fied as inferior (Polythene bags in room tenperature and
Baft bags in the refrigerator) were partially w thdrawn
from storage at the beginning of 1982/83 and 1983/84 dry
seasons and used in field trials. The 1982/83 dry season
trial was located at the A B.U Research Farm Samaru,
while the 1983/84 field trial was conducted at the A. B.U.
Irrigation Research Station, Kadawa, near Kano. Each tria
was designed as a 2 x 2 x 4 (variety, seed size and storage
conditions) factorial experinment and replicated three tines.
Seed | aboratory germ nation was tested after 2, 4, 6, 8 and
15 nonths of storage. |In the field trials, attention was
pl aced on yield of onion and its conponents as affected by

the factors studi ed.

In 1984, two supplenentary nursery trials were carried
out at the Samaru Col |l ege of Agriculture, A B.U, Zaria to

study the effects of seed size and storage conditions on



field enmergence and seedling growh. Seeds of the Institute
for Agricultural Research selection, "Conposite-4" variety
stored for four nonths wore used for this purpose and trials
were designed as a 2 x 4 (seed size and storage conditions)

factorial experinent, replicated four tines.

Anongst the storage conditions studied, the baft bags
in room tenperature and the pol ythene bags both in the
refrigerator and the freezer were identified as the best
for seed storage. Baft bags in room tenperature, Polythene
bags in the refrigerator and pol ythene bags in the freezer
had on the average 70% 69%5% and 68. 6% | aboratory germ na-
tion respectively after 15 nonths of storage. Seed storage
in the desiccator was significantly lower (65,2% in
germ nation only after 15 nonths conpared to the best three
treatnments while the polythene bags in room tenperature and
baft bags in the refrigerator were discarded after 8 nonths
of seed storage due to their low seed viability (60.9 and

54. 0% respectively).

From the results obtained in the nursery trials, it
I's concluded that both field emergence and seedling growh
are not significantly influenced by seed size and storage
conditions. It should be enphasized, however, that seeds
used in these trials were stored for four nonths only and
under conditions identified earlier as good. Consequently,

no significant influence of the factors studied on seed
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| aboratory germ nation was observed.

Promthe field trials, it is concluded that neither
variety nor location influenced significantly onion growh
and yield. However, a significant interaction between
variety and |ocation was observed. Ex Gayanawa whi ch
produced heavier seeds and naintained viability for |onger
period in storage was obviously better adapted to Kadawa
growi ng conditions in terns of early maturity and yield

than Maiduguri Inproved variety.

A though larger seeds were nore viable than the
snaller ones in storage, they were not superior in field

emergence, growth, maturity and total vyield.
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CHAPTER ONE



INTRODUCTION

The onicn, (Allium cepa L.) belongs to the family

Alliaceae. It is a biennial plant which forms a bulb
in the first scason of growth and flowers in the second.
The onion can be grown profitably on many soils but it

does best on fertile and well drained, sandy, loam soils.

1.1. Origin and Distribution.

Although the origin of Allium cepa L. is not well

known, some believe that it originated from western Asia

in the area extending from Palestine to India (Jones and
Mann, 1963). Joubert and Strydom (1968), also believe that
the cultivation of onion dates back before the birth of
Christ in Egypt. Very little is known about how and when
the onion was introduced into different countries. Helm,
(1956) indicated that the cooking onion was popular in
Germany at the start of the middle ages. Also it is
believed that the onion is one of the many crops for which
the Americans are indebted to the old world. 1In Egypt the
onion is mentioned as one of the funerary offerings as early
as 2100 B.C. (Jones and Mann, 1963). The Indians believe
that the onion is a medicinal crop for its usefulness to the
eyes. The juice when mixed with honey and placed in the
eyes was said to be useful to patients suffering from
weakness of vision for white clouds and for incipient

cataract, (Jones and Mann, 1963),
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1.2. Importance of the Crop

The demand for onion as a vegetable is world wide.
In Nigeria it forms part of an ingredient of main meals,
being used mainly in flavouring and seasoning of a wide
variety of dishes. It is also harvested in the green state
and used as szlads. Several authors have ceferred to the
onion as having a traditional place in folk-lore medicine
for many centuries (Grieve 1931) Tackholm and Drar 1954
Jones and Mann 1963, Ikram 1971 and Purseglove, 1975).
They claimed that the onion could cure small pox by rubbing
chopped bulbs on soles of the feet and that it acts as a
remedy for hysteria if sniffed into the nostrils. It is
also claimed that because of its favourable action on the
elasticity of the blood vessels, some mixture of it is used
to minimize high blood pressure (Sinnadurai and Abu, 1977).
Ikram (1971) indicated that in Nigeria, onion has been used
to cure ailments such as fever and earaches. When feverish,
the juice is rubbed on the body or taken in with Palm-o0il
and pepper. The strong odour is also supposed to be effec-
tive in repelling snakes and it is common to see that
people plant the crop near their homes for this purpose.
Nutritionally, the onions compared with other fresh vege-
tables are relatively high in food energy (Calories);
intermediate in protein content (Nitrogen), rich in minerals
(Phosphorous and calcium) and some vitamins (Ascorbic acid).
They also have some fats and carbohydraters which are all

essential to daily living (Comin 1946 and Sherman, 1947).



The onien is an essential item of internal trade
between the Northern and Southern parts of the country,
because the socuthern parts rely entirely on the north for
their supply of onions. B3ecause of this demand and since
onjon production is restricted to a limited area of the
country, it is essential that optimum cultural, management
and protection practices be employed for maximum production

of the crop.

1.3. Production

The production of onion world wide has incrcased
significantly from 11.2m metric tons in 1975 to 19.5m
metric tons in 1980, The 19.5m metric tons were produced
from 1.6m hectares of land with an average yield of 12,2
tons/hectare (Anon 1981a). The United States of America,
Japan, India and the Union of Soviect Socialist Republic
are each saild to produce over 1.5 million metric tons of
onion annually. Total production for Africa and West /ifrica
in 1980 were 1.5 million and 176,000 metric tons respcctively
(Anon, 1981a). West African countries producing considerable

amounts include Niger, Senegal, Chad, Ghana and Nigeria.

According to Inyang (1966), onior has been in
production in northcrn Nigeria for such a long time that it
has become an inevitable commercial vegetable. Onion produc-
tion in Nigeria is restricted to the Northern Guinea and

Sudan Savannah areas by climatic factors which provide,
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in the dry season, an initial cool conditicn necessary for
early growth of the crop and later high temperature neceded
for bulb formation, ripening and maturation. The bulk of
the onion crop in Nigeria is produced under irrigation in
dry season and in low land fadama areas. Olayide et al
(1972) reperted that onion production in iWigeria rose from
€9,000 metric tons in 1960 to 86,000 metric tons in 1970,
Anon (1974) estimated the average annual output of onions
in Nigeria as about 77,000 metric tons with an expected
annual increase in production of about 2.6%. Of recent,
there has not been any reliable data or statistics on onion
production in Nigeria; but Iyang (1966) gave an estimated
yleld of 12 tons per hectare and that yield seldom exceeds
15 tons per hectare. Available experimental data by Green
(1973) and Bednarz et al (1985) suggest that the yield of
local onions is in the range of 10-40 tons per hectare
with an average of 15-25 tons per hectare. If these
figures of 15-25 tons per hectare are accepted, then onion
yield in Nigeria compares favourably with those of other
West African countries like Chad (20 tons/ha), Senegal

(17.8 tons/ha) and Ghana (14 tons/ha) (/non 1981a).

The yield is low when compared with some other parts
of the world like Belgium (6B.4 tons/ha), Netherlands
(40.1 tons/ha), Japan (39.8 tons/ha) and United States
of America (34.6 tons/ha) (iAnon, 1981). ™his is desplite
the fact that in these countries, seeds were directly sown

in the field. 1In Nigeria, and in many other developing
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trepical and sub-tropical countries, scedlings arc first
raised in the nursery before being transplanted to the
field, Other things heing equal, transplants are cxpected
to produce hicher yiclds than directly seeded onions, trans-
plants are alrcady 'rowing as plants and are thercfore
better able to withstand unfavourable cnvironmental and
soil conlitions than if seeds were directly sown. Some

of the reasons advanced for the low yield of onions in
Nigeria include, pror quality of seeds, low transplant
vigour as a result f poor stand establishment, low plant
density, inadequatc use ~f fertilizers and ineffeoctive

contrnl of pests and discases.

Onion seed has heen reported to detericrate quickly
in hot humid weathor (Myers, 1942; Gane, 1948; Gacia et al,
19643 Elbaradi, 1971; Harrington, 1273; and Minkov, 1974).
This may be responsible for the poor stand 2stablishment
which may have been as a result of low seed viability due
to poor storage. Green (1971), ascribed the poor yield of
onions in Nigeria primarily to the use of seeds from bolted
onion crop. RBolters are oninon plants which flower
prematurely and subscquently produce sceds instcad of hulhs.
Even if the flower stalks are romoved to prevent plants from
flawering the bulbs obtained are of inferior quality and not
suitable for storage and/or planting. Sceds from boltcrs are
indiscriminately uscid by farmers which Amstel, van (1982)

observed to be smaller than normally produced sceds, The
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use of thesc seeds which are usually of low viability,

adversely affect the overall production of oninn,.

Because of the dietary and commercial importance of
the onion and the convinction that the potential from bulb
yield of the crop has not been fully exploited, continued
efforts are being made to investigate some aspects of the
factors that are responsible for the low yield of the crop.
Some of these factors 89 previously indicated, are those
of poor quality seeds and seed deterioration in storage.

In Nigeria, the farmers know that the onion seed viability
decreases after 6-8 months from harvest, Only about 20-30%
of onion growers venture into onion seed production (Audu,
1985), The onion seed crop is produced in the dry season
when temperature is sufficiently low to induce the develop-
ment of inflorescences. Because rains are not available
during the dry season the crop must be irrigated. This
means that the land must be levelled properly, which is

one of the limiting factors. Other limiting factors are
shortage of mother bulbs, lack of means for effective
control of pests and diseases and lack of satisfactory
mechanization, The farmers believe that the benefits
derived from sced production are less than the labour ani
management inputs. Since only few farmers produce seeds
and they lack the technical knowledge of adequate storage
methods, other farmers have to purchase these seeds at
exorbitant prices of W80.00 -~ ’100.00 per kilagram weight

of seeds, every planting season.
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To make a break through in onion production, Nigerian
farmers will require good quality seeds to have bpetter
yield. The ability to retain seed viability for longer
periods, which 1is still a vital problem to Nigerian onion
producers, and ways of solving these are all part of this

investigation.

1.4. Objectives

The objectives of the present investigation are two-

folds:

i) To determine the effects of seed size on growth and

yield of onions.
ii) To determine the effects of different methods of storageon

. viability and production of onion.



CHAPTER TWO



' REVIEW OF LITER..TURE

2.1, The relationship between seed guality and secd size

Seeds are the most conservative parts of plants since
they are required all the time to perpetuate all plant
specles. According to van wWyk (1961) seed characteristics
include dimensions, structure of seed coat, presence or
absence of hairs, chemical content etc., all of which are

believed to affect seed germination.

Secd quality is thercfore a collective term used to
describe the potential performance of a large quantity of
seeds. Seeds should be true to type, free from diseases
and mechanical demage and should have high viability. As
reported by Schwass and Allo (1973), viability of newly
harvested seed should be 20 per cent or higher. Good
quality seeds enhance increased yield per hectare. Owen
(1956) observed that mechanical damage can occur during
harvesting, threshing and drying of onion seeds and this
will affect seed quality. It was emphasized by Dobrovsky
(1962) that "“seceds should be handled more like eggs and
not like stones", since it is possible to have very low
seed germination due to microscopic breakages in seeds.
There is the obvious fact that micro-organisms appear to
attack the seeds at the injured places and so lower seed
quality. Injury to seeds can occur during the use of
chemical (for insects or fungil control) at nigh rates of

application, especially when seed moisture is high, the



storage is prolonged and there iz inadequate ventilation
(Debrovsky, 1962}). As a result, such sceds hava their
viability greatly reduced, faster than non-treated sceds
under the same adverse storage conditions. Moreover, during
drying, the injurced seed coats may be subjected to high

temperature. This will alsc reduce seed germination.

Very important parameters that can be used to assess
seed guality are colour, slze and shape. nnother parametex -
as emphasized by Mukhin (1979) is seed weight, For instance,
for skopinsky mestny variety of onion, the number of seeds
per gram varied from 320 to 590, while the relative weight
in grams per cubic centimeter was 0,85~%.15. Mukhin (1979)
therefore concluded that, to a certain limit, the bigger the
onion seed weight, the more suitable it is for sowing. The |
use of high quality seeds has been recommended by Joshua and
Singh (1981) to increasc the bhenefits derived from the
effective use of expensive inputs such as tractor services,
fertilizers, chemicals and labour in a crop -“production
programme. Of all these seed quality characteristics, seed
size is one of the most obvious and 1t can be expressed by
three dimensions: length, width and thickness. The onien
seed has been described by Mukhin (1979) to have a width of

1e4~2,9 mm, length of 2.,2-3,7 mm and thickness of 1.1-1.%5mm.

As mentioned earlier, the number of seeds per gram of

one variety may vary greatly from another variety of the
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same crop. Mukhin (1979) obscrved that graced carrot
seads required 2.5 kilograms to plant one hectare of land
Az against the 5«6 kilograms of ungraded and non-uniform
seeds. Thls is an indication that when seeds are graded
into sizes, less number of seeds could be used to plant
a hectare of land as thls will bring about better fizld
emergence and uniform seedling sizes, Also Litynski (1982)
repocted that since emé;génce and scedling quality were
better from graded than ungraded sceds, the onion crops
were expected to give two to three times higher ylelds if
graded secds were used, If In future, it is necessary for
Nigerian farmers to mechanisge transplanting, it may be
necessary to have seedlings of about the same size to glve
way for officient transplanting processes. The use of high
gquality seecds is one of the ways of enhancing food production
in less developed countries, -

2,2, Effect of seed size on Crop Production

The effect of seed size upon the subsequent growth
and ultimate yield of crops has engégéa the attention of
research workers for many years. However, despite the
fact thkat an enormous body of literature on the subject
is available, *hz arzoan~e of a general consensus on the
effect of seed size on growth and yield of some crops

indicates the need for further investigation.



From the available literature, it can be concluded

that seed size may influence germination, field emergence,
seedling vigour; plant establishment, growth and yicld of

a crop. Because there is little information on the effect
of seed size on onion growth and yield, references will be
made sometimes to similar small seeded vegetables. Hewston
(1964) reported that the enhanced emergence from large onion
seeds offered only an initial advantage which does not reach
bulb formation. But Brewster et al (1974) while studying
seed welght and plant density on onion yield assumed from
his data that the use of different seed sizes may influence
final bulb size. Also Austin and Longden (1967) found that
larger carrot sceds emerged better, produced heavier seed-

lings and higher root yields,

(i) Effect of sced size on germination

There has been much discussion on seed size as a
determining factor in germination of many vegetables and
grasses, yet no conscnsus has been arrived at, possibly
due to inability to clearly distinguish between germination
and emergence. Germination, for all practical purposes,
according to Gill and Singh (1972) is the rupture of the
testa by an extruding radicle whercas Kaufmann and Macfaden
(1963) defined the appearance of the first aecrial organ
above the soil surface as emergence. It could therefore
be visualized that most field trials which attempted to

measure the effect of seed size on germination more likely
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could have been measuring its effect on eme ‘geace., In this
investigation, germination test was performed 'n the
laboratory which was based on the appearance of “tho radicle
wnereas the emergence which was observed on the field was

hased on the ap»earance of the seedlings.

Germination from large seeds proved to be significantly
hlgheir than from small seeds of onion (Brewster et al, 1974).
This view is supported by many investigators on different
similar vegetablsz crops such as radish and carrots,
cuommings, 1914, Dhesi et al, 1965, Marie et al, 1967, and
Austin and Longden 1267). Also Joubert and Rappard (1970)
noted that crops from larger seeds of carrots and cauliflower
became established quickly and were able to withstand
unfavouraktle weather conditions more than the smaller seeds.

(11) Effect of seed size on seedling emergence

[ The extent te which seeds of different crop species
.are able to emerge from the soll, as stated by Dhillion
and Kler (1%76), is affected by a number of factors,

among which are size of the seed sown, dapth of sowlug,
soil meisture and soll type. Although the effects of
these factors cannont be very much separated due to theilr
Interaction on emcergence, emphasls wiil be placed here cn
seed size as a factor. Hegarthy (1971), Bedford and
Mackay (1973} who worked on onion and carrots respectively

found that the field emergence 1s usuall s ruch lowor than

[



laboratory germination. Similar views were expressed by
Mukhin (1979) when he compared onion emergence in the
laboratory, Green house and field and found that while

the laboratory test gave 75% emergence, the green house

and field emergence were 65% and 44% respectively. These
are lower than laboratory germination since environmental
conditions on a field scale cannot be predicted or fully
controlled and many factors can operate against the germina-
tion of the seed and emergence of the seedling on the field.
Examples of such factors are soil temperature, soil moisture
content and soil mechanical factors such as soil crusts,
Mukhin (1979) therefore recommended two to three times

more of seeds for ficld planting than the calculated amount
based on the laboratory test. He also presented data to
show that the various small seeded vegetables differ in

the number of days from sowing to emergence as some are
slower than others in emergence. He showed that while it
took radish and cabbage only 5-6 days, onion and carrots

did not ecmerge until 12-14 days after sowing.

Hansen (1926) studying vegetable seeds observed that
seedling emergence was higher for large than for small
seeds. Similarly, Hewston (1964) reported a striking
increase in onion percent emergence as seed size increased.
More recently Brewster et al (1974) and Usik (198C) showed
that large onion seeds emerged better than smaller ones and

according tc the latter, the difference was 10-203%,
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Similar conclusions werc reported by Austin and
Longden (1967) and Mackay (1970) on small scedci vegetables
who observed higher emergence and higher number of seedlings
from large carrot sceds than small ones, partly due to the
smaller seeds having a proportion of incomplete embryos.
Contrary to the above, Bedford and 4askay (1973) working
with onion seeds, noted that the emergence periods for

both large and small seeds were the same.,

(iii) Effect of seed size on seedling vigour and growth

The effect cf seed size on various aspects of plant
growth has been r2ported by many investigators for a number
of crops. Such rcports include small seeded vegetable
crops, Cummings (1914) and Gelmond (1972); small grains,

Kisselbach (1924) and il seeds; Dhillion and Kler (1976).

Cummings (1514) observed that plants obtained from
large seeds started better, grew more vigorous as shown
by their greater height, had more branches and greater

leaf area than plants from small sceds.

Schmidth (1221) similarly found that large vegetable
seeds exhibited mor= rapid growth ha»it than the small
ones. Besldes, he observed that the dry weight of plants
from heavier seeds was higter than those from small seeds.
Black (1956) and 1857) concluded that there is a direct

relationship between seed weight and both Jdrv weight and
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leaf area in the early plant growth stages. He explained
that seedlings from larger seeds have greater initial
photosynthetic area leading to increase in dry weight
during the early part of the vegetative phase. These
views were supported by Alam and LocasCic (1965}, and

Austin and Longden (1967).

It would seem from the foregoing that large seeds
show superiority over small seeds in producing vigorous
seedlings at least at the initial stages. This is probably

due to the presence of large food reserves in the large

.~ seed, As such, this superiority was much pronounced in

' the case of deeper planting or unfaveurable conditions in

the early stages of growth when seedlings had greater

dependence on food reserves of the seed. Under favourable

condition and/or with advance in growth stage, the differences

are generally less marked, diminishing and in certaln cases
completely disappearing (Austin and Longden 1967 and Harper

and Obeid 1967).

- {(iv} Effect of seed size on Crop Yield

Brenchley (1923) showed that the initial better growth
from large seeds in several crops did not lead to higher
yield. Similar view was expressed by Hewston (1964) on

cauliflower when he reported that seedlings from large

 seeds with an initial overall advantage of better germina-

tion and growth of seedlings attained similar size and

yield at maturity. OSimilarly, Grapinski et al (1977},

i
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Gill and Singh (1979) showeéxfhat the use of various seed
sizes of radish had no appreciable effect on crcp quality
or yield. Hatridge-Esh and Bennett (1980) did not record
differences in yleld between onion plants from smaller and
larger seeds except that plants from the heavier seeds
exhibited leaf colapse two days earlier. However, Frappel
(1973), while investigating plant spacing in onions,
reported a yield decrease of 10% by small sized seeds when
all seceds were drilled rather than hand planted. Usik
(1980) obtained similar results, as above., - . FoE T
Contrary views were expressed by other investigators.
For instance, Semligastinova (1968) showed that yields of
radish and lettuse were related to seed size, maximum
vield being produced by large seeded plants, Similar
results were reportcd by Lee and Nicholas (1978) on radish
and recently, Smittle (1982) observed on small seeded
vegetables that the number and size of the non-bolters
(marketable bulbs) were much higher in large than small
seeded crops. Also 3caife and Jones (1370), Tompkins (1965)
Alam and Locascio (1966) and Joubert and Rappard (1970)
observed that yields of vegetable crops were higher as seed

slzes Iincreased,

. B
-h Co
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Generally, it could be concluded that the available
information relating to the effect of seed size on yield

in vegetables is inconsistent. 1In most cases the plants



from larger seeds normally mature carly, yield higher whilc
in others, the contrary is the case. As explained by
Phillion and Kler (1976), these differences and incon-
sistencies may be due to the type of crop grown, the
environmental condition, viability state of the seeds used

and the type of management practices utilized.

2.3., The effect of seed storage conditions

Seeds are stored to preserve or maintain their physio-
logical qualities for a period of time, usually till the
next growing season., The period for which a secd can
retain its viability depends on the species and on the
storage conditions. Like any other form of life, seeds
do not retain their vital spark and vigour indefinitely.
Delouche et al (1973) showed that seeds are stored for
varying lengths depending upon their intending usage.

For example, they could be stored for one to nine months

to be planted next seascn, for eighteen to twenty-four
months under specific storage conditions in crops that

lose viability quickly and in some cases for up to ten
years to provide materials for breeders and geneticists.
various investigators such as Beattie and Boswell (1939),
Myers (1942), Barton (1961) and Harrington (1973) have
shown the optimum storage conditions under which most field
and vegetable seeds are able to maintain their viability.
Such optimum storage conditions include cold storage, use
of moisture proof bags or other sealed containers and dryinag

of seeds to low moisture content of about 6 = 7%,



- 18 -

Takayanagl (1973) showed that seeds of most field and
vegetable crops may retain thelr viabhility for a long time
(about five to ten years) if they are dried and stored in
air tight containers. Gadia et al (1964) described that
heating up to 30 - 60°¢c for up to 2 hours has no detrimental
effect on germination percentage of seeds with low moisture
content but the germinating capacity of seeds with high
moisture content of 11-15 per cent would reduce under such

temperature treatment.

It is generally known that the onion seced is one of
thé shortest 1lived vegetnables as there is such a marked
loss of viability in storage (Ganc, 1948), vet the success
in onion production depends on good and viable seeds.
After seeds are produced, they must be dried, processed

and stored in a suitable environment to maintain their

viability and vigour,

(1) Environmental factors affecting seed viability during
the storage period

Several authors have concluded that relative humidity,
seed moisture content and temperature are the most impor-
tant environmental factors affecting the viability of seed
in storage {(Anon, 1954; Owen, 1956; Bartan, 1961; James
ct al, 1964; Litynski, 19665 Delouche, 1968; Christensen
and Kaufmann, 1969 and [Harrington, 1973). Of thesc three
factors, relative humidity is the most important because

of its direct relationship to seed moisture contenc.
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Other factors affedting'Séed viability are physical

condition of the seecd and storage atmosphere.

-

-

Seed injuries may reduce germinati;n égd méke seeds
more susceptible to attack by organisms. Seeds can be
injured durin¢ harvesting, threshing, cleaning, grading,
etc. Kuperman (1950) found that even with small cracks
in seeds of wheat and oats, their field germination was

reduced by 16%.,  °

L
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The composition of the.stogage atﬁosﬁhere is also
important. If the amount of oxygen necessary for reSpiré-
tion is reduced in storage atmosphere, respiration slows
down. According to Milner and Gedes (1954), any storage
condition which reduces storage respiratery activity tends
“to prolong seed viability. However, in Africa as investiga-
ted by Dobrovsky (1962}, viability may be lost as the seeds
go through high rate of respiration and become exhausted
due to high temperature and high moisture content of the
seed in such an environment. Seeds high in moisture
content respire more than dry seeds, especlally when the
temperature is high. Hence low sced moisture content,
low relative humidity and temperature will help to prolong
onion seed viabillty (Barton, 1961).

In seed storage,.tﬁéf;.is.élso an interaction
between moisture content and relative humidity. This

is 50 because the moisture content that s=eds assume



ko - 20 - T@Q%V:ﬂf“
during storage is a function of relative hﬁmidity and
temperature of the a;r surrcunding the seegs. Delouche
et al (1973) fégdfgéd ﬁhét high see&hméiéfﬁré encougages
the growth and reproduction of storage molds and insects
which will weaken or kill the seeds. In humid, tropical
areas, secds of many crops attain maturity and &re harvested
at a high moisture content. These seeds may go into storage
insufficiently dried, and as seed moisture is high, the
rate of deterioraticn becomes high. According to Anon
(1954}, a state of equillibrium is rcached between the
meisture in the seed and the surrounding air as the seeds
absorb or lose meisture. A8 a result, at lower relative
humidity, the moisture content attained by seeds is less
than at higher relative humidity. Christensen and
Kaufmann (1969) observed that if the seed moisture content
exceeds 10-13%, sprouting, fungal invasion and/cor heating
can quickly destroy seed viability. Thevy therefore suggested
adequate drying of vegetable seeds to low molisture content
before storage. Thus Barton (1961), Delouche (1963) and
Harrington (1973) concluded that high seed moisture

content and high relative humidity combined make up the

greatest single cause of loss of viability and vigour in

seeds.
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The temperaturc at which seeds are stored also affects
viability and vigour. According to Harrington (1963a), the

longevity of seeds in storage is approximately doubled for
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each S.SOC, decreasce in temperature, other conditions
being cqual. This 1s so hecause as the temperature of the
seeds increases, the bilological activities of the seeds
also increase. Even though, cold storage (0 - 5°¢) of
seeds is desirable, Harrington (1972) observed that unless
the seeds are sealed in moisture proof containers, the
storage relative humidity at low temperatures will be high.
Thls is so since most sub-zero or cold stores have a high
relative humidity and after a period of storage, the seeds
gain moisture and ice crystals form. Only seeds with less
than 14% molsture content do not form lce crystals. As
reported by Heydecker (1974), crystallization would damage

seed cells causing loss in viability.

Delouche (1968) and Harrington (1972) both concluded
that the effect of moisture content and temperature on
seed longevity are inter-related, They presented data
to show that if moisture content is 45-60%, germination
usually occures, However, molsture content of above
18=-20% will increase respiration in stored seeds and
heating can occure when aeration is low. This spontanecus
heating can ralse the temperaturc high encugh to kill the
seeds. Also, between 12--14% and 18-20% moisture content,
mold growth occure infecting the seed especially in
cracked areas. Above 10% molsture content, insects
become a serious problem in stored seed.- These authors
further showed that the higher the moisture content of the

seed, the more they are adversely affected by temperature.
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Beattic and Doswell (183%) observed that high germination
and good stands cannot be expected from onion seed stored
more than one year under high relative humidity and high

temperatures in tropical areas.

Boswell et al (1944), stored onion seeds in the
laboratory at 0°¢ and in six to elght months later, the
onion shaowed marked loss in germination. Toole and Gorman
(1948) sampled onion seeds having original laboratory
germination of 94% and 13,2% molsture content, which they
stored at 26,7°C and 30% relative humidity. They found
that within three wecks, germination decreased by 12 per
cent and at nine wecks all the seeds were almost dead.,
However, when seeds were subjected to reduced temperature
of 10°C and relative humidity of 50%, germination was

higher. This shows that the life of onion seed may be

prolonged by storage at low temperature as well as maintaining

low moisture content with low relative humidity.

i

|

1 Brison (1942), sandhu et al (1972), Rusev (1974)
Isingh et al (1976) also observed that when seeds are dried
to low moisture content and left in scaled alr-tight
containers at low temperatures the viability of stored
onion seeds will be maintained., Similar views were
expressed by Tocle and Corman (1%948), wWeibull (1955);
Barton (1966) and Harrison and Carpenter (1977) who found

that onion seed life could be prolonged by use of cold
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.Itemperatures of 0°C to 20°C with secds of 4-6% moisture
content. Gane (1948) also reported that the viability of
vegetable seeds were prolonged over two and half to three
vears under a low temperature of 0°¢ and relative humidity
of 70%, but as temperature increased to 1OOC, the onion ceeds
began to deteriorate even at the same lwmidity. Joaes ard
Mann (1963) observed that for high viability to be main-
tained in freshly harvested onion seeds, there must be
both low seed moisture content and low storage temperature.
Elbaradi (1971) observed that onion seeds remained viable
for longer than cone year when dried to 6.5% moisture content
and stored in air-tight containers, but seeds with high
moisturc content of 9,5 to 13% would lose viabillity within
ten and threce months respectively. From all the above results,
it can be concluded that loss of viability in onion seeds
was progressively faster with increase in temperature,

relative humidity and meoisturc content of the seeds.

. (11) Effect of different storage methods and containers

_i It is advisable to keaep sceds in containers sco as to
i.haintain low molsture content during storage., Barton

(1935, 1949) and Brison (1542) compared the influence of
storage conditions using different conteainers on the
germination of onion seedsz. They concluded that onion

seeds stored in sealed glass jars or tin cans with air-

tight lids at room temperature remained viable twenty-four
months longer than when stored in unsealed or npen containers
such as paper envelopes., Alsoc, they obuerved that seeds



with both low mocis:ure content of 3.5 to 6.5 per cent and
temperature of 5°C or lower werz viable for longer period

than those with high moisture content of 10 to 127,

Harrington (1973) investigated the resistance of
eight different containers to moisture. Containcrs usad
to store onion seeds ranged from kraft paper bags to
enamel lined tins. The moisturc content used was classi-
fied as high, medium and low at 9.98, 8,73 and 7.06 per
cent respectively. Temperatures used ranged from 17.8°C
to 37.8°C. His results sugoested that alluminium foil
and enamel tin cans should be uscd as these were completely
water proof and kept seeds viable longest. The results
further indicated that polythene containers were unsuit-
able, Miyagi (1966) used different seed bags - metal foils,
plastic films and paper bags to store onion seeds under
room temperature for the periods of nine, seventeen and
twenty-two months respectively. He observed that metal
foils were completely impermecable to moisture and so
seeds stored there retained both vigour and germinating

capacity for twenty-two months.

Paper envelopes are commenly used by seedsmen to
store their seeds before they are sent to wholesale or
retail markets. Barton (1949) stored onion sceds in
paper envelopes at room temperature of 30°C and at 76%

relative humidity and in the desiccator with moisture
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content adjusted from 10.6 to 3.5% respect.vely. The

seeds maintainecd viability for twelve months. However,
those stored at 10.6% moisture content producec weak seed-
lings at three months and by six months, the scecds lost
viability completely. This meant that reduction in moisture
content can prolong the life of seed <t~ved in paper
envelopes. Harrington (1963b) used several containers
including paper bags to store seeds a* variable tempera-
tures and he sujgested that kraft paper bags should not

be used for seed storage as it showed nc resistance to
moisture vapour transmission. Also, Gadia et al (7564)
stored seeds of 6.5 per cent moisture content in paper bags
and germination dropped to less than 20 per cent in four
months and by the eleventh month germination was zero.

On the other hand, Miyagl (1966), stored onion seeds in
paper bags in room temperature but observed that germinating
capacity was reduced in nine months because such contaiaers

were permeable to moisture.

Cloth bags have also becen shown by Harrington (1963b)
to show no resistance to moisture vapour itirausmissicCue
Brison (1942) stored onion seeds in cloth bags at cold
temperatures of -1.1°¢ to 4.4°C and the seceds germinatce.l
fairly well (72.4%) after forty-four months. 1In contrast,
under a higher temperature of 32.2° to ESOC, viability
was 71% at twentv months but nc seed germinated between

twenty to twenty-seven months. Mvers (1943) observed
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that barged seeds in natural storage can achieve 50%
germination even after 15 manths. The scedlings will
however be low in vigour which will result in poor yield.,
While in cold storage, bagged onion seeds will cerminate
up to at least twe and half vyears of storage if sown

. Immediately after removal from the cold treatments.

Gadla et al (1962) stored onion seeds with low moisture
content under room temperature in cloth bags and observed
that germinating vigour dropped off by the eleventh month.

; The purpose of using moisture pro;i polythene bags
for seeds is to maintain high germination as long as
possible. Brison (1942) used cellophanc bags to store
onion seeds both in room and in cold temperatures
respectively. He observed that at room temperature, only
28.2% germinated in twenty months, but no germination was
recorded between twentv to twenty-seven months of storage.
In cold storage, 86.2% germination after thirty-two months
":and 54,2 per cent after thirty-nine months. Polythene was
observed hy Harrington {(1%63a) to be more resistant to
Toisture vapour transmlssion at low temperatures. However,

he indicated that some moisture does penetrate the plastics

as it is not completely impermeable to water.

.

5;} f Plastic films were used by Miyagl (1966) to store some
Vvegetables and the results obhtained showed that onion seeds
retained vigour after nine months but lost germinating

v
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: capacity after twenty—twe months since these plastic films
Lere not completely impermeable to molsturs. Boros and
Hadnagy (1968) used paper alluminium feil and laminated
polythelene bags as containers to store seeds at cold
temperature 5°c and at room temperature for two years.
They observed that the most sultable contalner to proliong
seed viability was a laminated polyetheiene and that the
cold temperature was better than the room temperature
storage.

|
g Some investigators which include RBeattie and Boswell
(1939), Anon (1954), Rokerts (1973) and Minkov (1374}
observed that the onion seeds would not maintain high
germination capacity for more than one year in natural
condition or room temperature, hence they recommended the
use of desiccators to further reduce the meisture content
of dried seeds but the amount of moisture removed should
not be such that would damage the seeds and cause injury
to such seeds. Barton (1943) stored onion seeds with an
initial germination of 98% in desiccators at 20°C with 35%
relative humidity. At the end of <7 -ty . "¢ weeks, &7 per
cent of the seeds germinated but at increased relative
humidity of fifty-five per cent, seeds deteriorated
rapidly after twenty weeks storage at which time the seeds
had attained moisture contoent of 1i%. At 76 per cent

relative humidity, germination after forty weeks was only

7% with an increase in moisture content to 15%. This

'i
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indicates that high relative humidity levels can be very

harmful to seed viability while in storage.

|
| Nutile (1959) worked on the effects of desiccation

on seed viability following several years of storage. He
found that vigour was not impaired significantly in
different grasses and vegetable crops when molsture content
was reduced to 4 per cent, However, the rate of sprouting
or number of seedling emergence was greatly reduced. He
therefore concluded that extreme drying in itself had a
harmful effect on seedling development. There was a
positive correlation between decreasing seed moisture (2%
or less) and period of storage. Most of the injury
observed from desicecation were roevealed ag abnormal sprouts
and stubby raots and shoot, Also Newhall and Hoff (1960)
preserved onion seeds in a desiccator over calcium chloride
at room temperature and after twenty-two years, germination
was as high as 75% but the resulting bulbs were small in
size and not marketable. They therefore reported that
excessive drying changes the physical and chemical structure
of the protoplasm and after re-moistening it is unable to
establish its original condition for normal metabolic

activities.

|
i It may be concluded that seeds must be stored in a

sultable environment to maintain good viability and vigour.

Temperature, relative humidity and seed moisture content

}



at time of storage are the main factors that must be
contrelled to ensure safe seed storage. Generally, the
lower the relative humidity and temperature, the onger

the storage life of seeds. Also low level of ~xygen in

the storage environment prolongs seed viability by reducing
its rate of respiration. According to anon (1954), good
quality onion seeds held at low moisture level will retain
its viability for many years without serious loss. From
the available evidence so far, plastic films are superior
to paper envelopes and cloth baags for maintaining onion

seed viability in storage.



CHAPTER THREE



fi.,

| - 30 -

MATERIALS, METHODS AND ENVIRONMENTAL CONDITIONS
OF THE TRIALS

: The study was carried out under irrigation in the
Hry seasons of 1980/8Q2 to 1983/84 at the Ahmadu Bello
University Farm, Samaru and at the Kadawa Irrigation

Station of the Institute for Agricultural Resecarch,

- Ahmadu Bello University. Samaru is in tho Northern Guinea

Savannah, on latitude 119 11¢ North, longitude 07938 East
and 586 m ahove mean sea level. KXadawa is in the Sudan
ecological zone, on latitude 11939! Nerth, longitude 0802
East and 500 m above mean sea level, (Valletc and Ibanga,
1984)., The locations of the experimental stations are
shown in Figure 1.

j

3.1. Seed Multiplication and Processing

; Seven local varieties namely, Maiduguri Improved,
.Ex Mubi T, Ex Mubl IT, Ex Gayanawa, D.S. 79/B2, Cx Kano
and Bama Improved and one Toreign variety, Early Texas
Grano were transplanted at the University Research Farm,
Samaru between December, 1980 to April, 1981 to produce
mother bulbs., The bulbs were harvested in April 1981 and

air dried under the shade for 7 days while the leaves

were later severed off..

|
-.l
f For each variety, 50 bulbs per bag of good quality

|-

were selected and stored on well ventilated wooden racks

|
b
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at the Horticultural Section of the Institute for Agricul-
tural Research, Ahmadu Bello University Farm, Samaru from
May to November 1981. A total of 10,084 bulbs were there-
fore stored. In November 1981, the mother bulb: of the
seven varieties were planted in the Ahmadu Bello University
Farm, Samaru to produce seeds under spac.a. isoiatlui.
Management practices carried out were as outlined by Green

(1973), and as detailed under "Land Preparation and Cu.tural

Practices".

Floral umbels of only two varieties namely - Maiduguri
Improved and Ex Gayanawa wcre selected for the trials as
these produced seeds abudantly. The seed umbels were
harvested in the middle of April 1982 and were sun dried
for a week, threshed and cleaned by hand. Sun dried seeds
usually have high moisture content of about 18-29% hence
it was necessary to further dry the seeds to an acceptable
moisture content of 6-7%. To achieve this, the seeds were
dried artificially at a temperature of 105°¢ for 16 hours.
During the drying, the seed mcisture content was determined
in accordance with the International Tesciuy Associacional

Rules (1966), i.e. I.S.T.A. rules as outlined below.

(i) Determination of Moisture Content

50 grams of seeds were placed in crucibles (porcelain
dishes) and initial weight was taken. Two samples were

taken as test. The dish was placed on top of its cover
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in an electrically heated oven, heated carlier on to 105°¢
and allowed to remain there for 16 hours. The electrically
heated oven had a thermostatic control and removable per-
forated shelves. The seeds were weiched frequently as seed
samples were being taken continuously every 1-2 hours to
monitor seed moisture content, until a constant weight of
6.5% was arrived at for that lot. As soon as desired
moisture content was achicved, seeds were placed in the
desiccators to cool. The seed moisture content was calcula-
ted in accordance with the following International Seed
Testing Association 1966 formula- :

M., = M
Me = - 2 x 100
M,

where Mc = percent. moisture content

M1 = the weight of seed sample in grams before
drying
M2 = the weight of seed sample in grams after

drying.

(ii) Seed Grading

Seeds were then graded into two different sizes.
"Endecotte" test sieve separators, which have round holes,
were used for this purpose. Large seeds were designated
as those with more than 2.0mm sieve size but not more
than 2,5 mm while small seeds were those with less than
2.0 mm sieve size. After grading, the seeds were subjected
to artificial, corrective drying to 6.5% moisture content,

This was done because the exposure of a sample into -



i

|

i -

|' LV
|

gn open mixing tray may cause a change in the moisture
g fontent.

|
% After grading, seeds were put into the different storage
containers. These included mceisture proof polythene bags,
baft bags and paper envelopes (Flates 1 6). Thz polythone

" bags were of 17,5 x 28 e¢m and 0.25 mm width and the baft

bags were 20 x 28 cm., The storage equipment used were

a refrigerator, a deep freczer, a pyrex desiccator and a

well ventllated ceool rooma

3.2. Experimental Procedures

b Seceds of Maldugurl Improved and Ex Gayanawa varieties,
after being graded and dried as described above, were
stored at different storage conditions {(for seventeen
months) and used for the major field trials carried out
during the 1982/83 and 1983/84 dry seasons. Each trial

was designed as a 2 x 2 x 4 factorial experiment (variety,
seed size and storage conditions respectively). The
treatments were replicated three times in a randomized

block., The first trial of 1982/83 was carried ocut at

¢ Samaru, while that of 1983/84 was at Kadawa.

(1) Seed Storage Trial

[ Seeds were graded, redried to 6.5 per cent moisture

content and placed in desicecators. For each seed size

category, the weight of 1,000 seeds was assessed in






PLATE 3 : Seed Storage:condition 3

PLATE 4: Seed Storage : condition 4
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accordance with the I.9.T.A. rules (1966): the number of
seeds/gram was also calculated from these data,
L _

on May 20, 1982, after the initial laboratory sceds
germination test, the seeds of both sizes were cach
subjected to the following storage conditions:

1. Polythene bags in room temperature,

2. Baft bags irn room tempecrature.

3. l'olythenc bags in the refrigerator.

A, Baft bags in the refrigerator. _ ﬂg7

5. Papcr envelopes ;n tpg desiccator over calcium

chloride. ?AW; | . -

6. PoOlythene bags in the.ffeézer;

During stobéée,.éeed germination tests according to
I.5.TaAs rules (1966) were carried cut at two monthly
intervals from July 1982 to January 1983, and also in
August 1983. o o

Wl

a) Viability test on Onion secds

7 On each date, 100 onion seeds were taken from each
storage treatment for germination tests. Each petri dish
containing 9 cm whatman's filter paper was soaked with

10 ml distilled water. The 100 onion seeds were then
uniformly distributed in each petri dish by use of
forceps. A complctely randeomised design was used with

4 replications. The petri dishes were placed in room
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temperature in the laboratory. Secdlings with normal

roots measuring at least 2 mm or more in length were
considered germinated when checked 9 and 14 days after
planting. After @ months of storage, two storage treat—
ments, namcly polythene bags in room temperature and baft
bags in refrigerator were discontinued because of accelera~

ted loss in seed viability.

(ii) The Nursery Trials . I s AR
' L i S L

Two supplementary trials were carried out towards
the end of September through to the beginning of Novemper
1984, to find the effects df seed size and storaﬁe :f!;;t
conditions on field.emergence and quality of seedlings.
Seeds from the main storage trials had been utilised for
the field trials; thereforn, seeds of "Composite 4"
variety stored for four months only were used for the
nursery trials. Experimental p;pcedq:es_during the
storage of the seed lot wéfé thetsaﬁe aé.in the main seed
storage trial, but only four storage conditions identified
previously as the best were compared. There was inadequate
time to store the seeds for longer periods of time since
all nursery establishments were started between September
and October of the trial years (Table 1). Both trials
were designed as a 2 x 4 factorizl experiment (seed size
and storage conditions, respectively) and replicated four

times in a complete randomised block.

EEE
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In the first trial, 100 sceds werc planted, < rows/
plot, on 18 Sentcmber 1984, Each row was one moter long
and the rows were 0.25 mcter apart. Date of full seedling
emergence, which was counted fourteen days aftar sowing,

vias recorded.

In the second trial, the plot size was 0,60 m x 0,80 m
and 8 grams of secrds were drilled on 22 September 1284 in
each plot consisting of % rows spaced at 16.0 cm apart.
This gave 15,15 crams of seceds per square meter. The
number of seeds ner gram asscssed before sowing was 360
and 308 for small {less than 2.0 mm) and large (2.0 tc
2.5 mm) size respectively. Only the two central rows of
each plot were uscd for plant stand assessments and seced-
ling quality evaluation. Plant stands werc counted after
one and five weeks from field cmergence. On the latter
date, one hundred seedlings were taken at random for their
quality evaluation. The number of transplantable scedlings
werc counted based on vigour and health of the seedlings.
The number of true leaves (longer than 2 cm) per plant was
determined on twenty-five plants, taken at random. rinal.y,
fresh and dry matter of all the one hundred secdlings were
determined. The freahly harvested seedlings were washed
in distilled Hpog and were dried in a ventilated oven at
65 - 70°C for 36 hours, and then weighed to the nearest
milligram. Each treatment was replicated four times.

The above method was in accordance with the Association of

official analytical chemists (A.0.A.C.), 1975,



(iii) Field Trials

Some seeds were removed from storage aftcr five and
seventeen months of storage and used for the first and
seccnd field trials respectively. The experimental details
are given in Table 1. The second trial which was carried
cut at Kadawz was sown in the nursery onc week earlier than
gt Samaru (Table 1). The seedlincs planted at Kadawa
later proved to be of better quality than those planted
at Samaru. Both field trials were of complete randomised
block design (2 varieties x 2 seed sizes x 4 storage

conditions) and replicated three times.

buring the growing season, number of leaves por plant
was counted and plant hcight measured, seven, ten and
thirteen weeks after transplanting. ©On each of these dates,
ten plants taken at random from the four central rows of

each plot were used for the tests.

Plants were harvested at a 75% foliar fall over,

When about % of the number of leaves per plant dropped

down from the bulb neck of the plant. 1t is the characicels-
tics of fallen onion leaves to beccme partially dried upe.
Forlar fall over refers only to non-bolting plants. As
observed by Bednarz (1981), bolted plants will fall over
only after the seeds formed are matured. Therefore both
bolters and non-bolters do not exhibit same foliar fall

over as bulbs mature and ripen for harvest. Plant stand
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Details of the Field JTrials

Jperations

P

Location and Year

Kadwa

Period of seed storage
Sowing date
Date of full emergence
Age of transplants
Transplanting date
Spacing
Plot size (sunken beds)
Total
Planted area

Planted/total plot arca

raotio

0,20 % 0.20m

2.9 x 3.7m

20"‘1’ x 3-‘1[‘[’]

0,760

Samaru

(1982/83) (1983/84)
5 months 17 months
22/10/82 15/10/83
31/10/82 21/10/83
54 days 50 days
21/12/82 13/12/83

0,20 x 0.20m

2.7 X l.1m

202 X Z2.8m

0.736
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wag counted shortly before harvest and dats of harvest
recorded. After harvasting, bulbs were cured and dried
for one week under shade and then separated intc bolters,
healthy mature bulbs, splits, diseased bulbs and immature

Pulbs. VYields were calculated in tons per hectare.

Indices used for yield analysis include:

1. Total yicld of bulbs in tons/hactare.

2. Bolters, rotten bulbs and splits as percentage
by weight of bulbs harvested.

3. Marketable yield in tons/hectare. Marketable
yield is defined as healthy, nature bulbs of
Aall siges as well as healthy bolters. Thus
splits, diseased bhulbs and immature bulbs

were excluded.

3.3. Envircnmental conditions of the Trials and froduction

Practices.

(i} Microclimate conditions in the seed storage trials

Due to lack of facilities such as thermohydrographs
and other weather instruments, only daily temperaturcs
were recorded 1n three storage chambers, namely, the
refrigerator, the freezer and the seed store. With the
exception of the freezer, whose temperature was rccorded
only ance a day, i.e., at noon, as the temperature there
was fairly constant, the other temperatures were reccorded

at 8.00 a.ms, 12.00 noon and 4.00 p.m. Mean daily

B i‘ . . .



temperatures were calculated on a monthly basis and are
shown in Table 2. The night temperatures, although not
determined, were usually lower than the day temneratures,
especlially during the dry season period (October to

February).

From Table 2, it can be seen that the dsily room
remperatures ranged from 21°%¢ to 27°C the highest bheing
recorded between March and July of each year. In compari-
son with the room temperature, the refrigerator tempera-
tures were lower by about 12,2 to 17.,4°C and varied at
a range of 3.4°C to 11.5°C, the lowest temperatures being
recorded in December in both years. The temperatures in
the freezer were at a range of 2 to 129C below zero.

When compared with the room temperatures, the reduction

in temperatures of hoth the refrigerator and freezer'were'“
not consistent because of electricity fluctuation,
especially in June in both years., On some days in this
month, the temperatures in the refriqecrator were only a
few degrees lower than those in the seced store, while
the temperatures in the freezer were sometimes a fow
deqrees above zero, This is not reflected in the table

as averages only are shown for each month,.

Cue to lack of appropriate measuring devices, air
humidity in the storage chambers was not recorded.

Prom data presented in Tables 3 and 4, it may however
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Mean Monthly Temperatures (°cC) in Sced
Storage Chambers in Samaru in 1982 ana 1

1983 Trial Periods

Year and Month Refrigerator Freezer| Room “emperatdre
1982
May 10,2 -53.8 26.5
© June 13.1 =5,7 25.8
July Q.2 -12,1 24,2
August 8.3 ~9.7 23.3
September 1C.4 —=8.2 23.7
October 11.8 -5 a3 24,0
Novenmber 12.0 -8,.0 23.2
December %8 ~11.4 22.1
1983
January 5.5 ~11.5 21.8
February 2.9 -10.3 23.3
March 117 -8,3 25,1
April 11.3 ~6.2 26,7
May 13.2 -7.8 26,5
- June 11 .5 -3.9 25.2
| July 8.3 ~-10,.1% 25.3
August 545 -12.2 ek
September Je2 w38 23.8
October 10.v -2,3 2344
Novenmber Be2 ~10,1 22,2
December 3.4 -11.8 20.8
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however be estimated that the relative air humidity in
the seed store was at a range of 11-21% in the driest
part of the years (November to April) and between 60-820%
in the rainy season months (May to September). The
relative air humidity was certainly higher in tho
refrigerator and freezer than in the ctier storage

conditions, especially during the rainy months.

(ii) Nursery and Field Trials:

Weather Conditions

The weather conditions during the periods of the
nursery and field trials are presented in Table 3 and 4.
Seedlings for both fleld trials in 1982 and 1983 were
produced at Samaru from the later part of October till
the middle of December. Only slight differences can be
detected in weather conditions between both years during
that time (Table 3). On the average, the air temperatures
were similar in both years, though in 1983, the differences
between the maximum and minimum temperatures were somewhat
higher than in 1982. 1In October 1982, in contrast to 1983,
some rainfall was recorded and relative air humidity was
two times higher. However, the rains occurred at the
beginning of the month and thus were unlikely to affect
seedling emergence. On the other hand, in November and
December, after seedling emergence, the weather conditicns
for the growth of onion transplants seemed to be more
favourable in 1983 than in the previous year. This was
as a result of more hours of sunshine, weaker winds and

lower evaporation.



— ‘1.7 —

Table 3: 1982/83 and 1984 Meteorological Data for Samaru

e — - - -

0

Period of Sunshine Windrun Evap. Temp. C RH Rain
time (hours) (km/day) (mm) ax. Mine. % Fall
(mm)
1982 : ) . Toma
May 8.2 206.71 8.7 33,5 21.8 56.8 72.1
June 73 197,13 146 30.8 21.0 66,4 112.9
July 6.6 167.85 5e5 29.5 19,9 71.4 168.9
August 6.6 134,38 4e9 28.0 15,5 76.3 190,7
September Yl 105,70 5.2 29,6 19.5 70.7 117.6
October 8,0 101,26 6.1 31.2 18,7 60,2 45.8
November 8,0 112,37 2.6 30.1 13.3 20,9 0.0
December 8.4 139,38 1.2 30,0 13,6 14,9 0.0
1983
January 35 253.54 10.1 23.6 13.8 18,5 0.0
February 8.1 173.78 13.3 32.4 18.1 10,8 0.0
March a7 197.22 15.1 33.0 17.¢ 13,6 0.0
April y 155.00 13,7 37.5 19.9 17.6 0.0
May He6 240,30 10.9 34.7 21.6 11 7233
June 6.9 230,70 7.6 31,9 19.6 62.4 74.3
July 6e7 186.70 5.4 28.8 23.4 72,7 107,5
August 6.7 116.40 5.4 28.4 16.7 75.6 259.7
September 7.4 98,00 4.6 29.9 17,3 68,4 95.2
October 75 91.09 6.1 31.8 14.3 30,5 0.0
November 9.3 73.90 8.4 32.0 12,6 17.4 0.0
December 8.6 90,00 10.0 32.0 12,9 16,2 0.0
1984
May AL 225,2 79 31.9 21.3 67.4 98.°
June 7«3 201,1 6.9 31,5 20,5 70.8 55.4
July 6,4 160.4 6.3 28.9 19,2 79,0 173.8
August 8.1 143.6 6.1 29.8 19.5 77.1 158.1
September 6.9 90.0u 5.4 29,5 19,2 70,8 189.0
October 6.7 67420 53 39.5 18,6 60,6 178.0
November 7.7 87.00 5.7 31,2 13.6 22.4 0.0

Source: Irrigation Research Programme 1983-1984 and 1985,
IAR, A.B.Uo, Zaria.
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Table 4: 1983/84 Meteorolngical data for Kadawa

Period of windrun Evap. Temp. °C RH Rainfall
time (km/day) (mm) Max. Min. % (mm)
1983 .

December 129,5 T2 30.2 13,9 34 0.0
1983

January 147,0 72 20,4 12,2 43 0.0
February 138.2 Te3 30,3 14.9 42 0.0
March 129.6 9.3 36.3 19.6 34 0.0
April 129.8 10.5 37.5 22.7 41 Trace
May 225,2 7.1 31.5 21.3 59 98,9

Source: Progress Report (1983/84), Irrigation Research
Programme, IAR, A.B.U., Zaria.

(a) Weather conditions of the Nursery Trials

The nursery trials for seedling quality evaluation
were also carried out at Samaru. However, these seeds
were sown in September, 1984, about one month earlier than
those of the nursery establishment used as transplants for
the field trials. Consequently, the weather conditions
during the nursery trials were more humid than during the
time of seedling production for field trials (Table 3),

In September and October 1584, the amount of rainfall was
significantly higher while the amount of evaporation was
much lower than during the respective months of the
previous two years. The drop in evaporation may be

related to lower solar radiation and relatively slow
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winds as both the air temperature and air humidity were

average.

(b) Weather conditions of the Field Trials

It is not possible to make comprehens..re comparison
between the weather conditions after transplantina for
both field trials because data on number of sunshine hours
for Kadawa were not available. However, from other meteo-
rological data covering the time from December to April,
it may be concluded that on the average the weather
conditions at Kadawa (1983/84) were more favourable for
onion growth than those at Samaru (1982/83), Tables 3 and
4). At Kadawa, in particular, the winds were not so strong,
evaporation was considerably lower and relative air humidity

higher than at Samaru.

(iii) So0il Conditions

The nursery trials were carried out at the Horticul-
ture Section of the College of Agriculture, Samaru; while
the first field trial was carried out at the University
Research Farm, Samaru and the second at Kadawa Irrigation
Research Station. The experimental fields at Samaru had
deep, well drained soils with 40-60 cm thick sandy loam
surface horizons. The subsoils were clay loams at 100-
200 cm depth. Occasionally, iron pans occurred below

150 cm from soil surface (Valette and Ibanga, 1983%).
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The soll of the experimental field a Kadawa was dee,
{over 152 cm), unmottled, sandy soil over relatively
impermeable mottled alluvial horizon. The colour of the
op soil was pale brown to yellowish brown and there was
no mottling seen. The subsoll was sardy ¢ iy leoam, ligh-=
gray with iroa and manganese mcttles. whi'.e the top soil
wae loamy (I.A.R. Irrigation Programme, 1983). Thus, the

soils at Samaru was poorer than those at Kadawa.

(1%¥) Land Preparation and Cultural Practices

Standard land preparation and cultural practices were
applied *o both nursery and field trials in accordance with
the current AERLS recommendations (Anon 1981b) and as

detailed below.

(a) Transplant Production

The field was ploughed during the first week of
October in both years. One week after ploughing, sunken
beds (basins) were made for transplants to be used for
the field trials. Plot size for the nursery seedlings
was 26C m x 2.0 m and seeds were arilleu . rows 15 cm
apart. Each plo: was planted with 30 grams of sceds.
Jursery beds were mulched with drv qrass for fifteen days
and watered throighout this establishment by use of cans.
The nurseries were hand weeded regularly before trans-—

planicing to the field.
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For the nursery trials on seedling quality and
evaluation of growth analysis, smaller sized beds, 1 sqg.m
and 0,60 x 0.80 m respectively were used. Well rotted
farm yard manurc at a rate of 2 kg/m2 and superphosphate
at a dose of 21 g/rn2 were applied as bhasal dressings.
The soil was £hen worked into a fine tilth. Seeds were
treated with Dithane M-45 at 4 g/kg of seeds and sown
thinly (7-10 gms/m2) at a depth of 1.0 - 1.3 cm and
covered with fine soil. Mulching and watering were done
as above. Weeds were hand pulled when noticed. Three
weeks after emergence, 14 grams of Ammonium sulphate in
4.5 liters of water was applied to two square meters of
the soil bed area. At the time of transplanting, the

seedlings were about 15-22 cm in height.

(b) Bulb Production

The fields were ploughed two weeks to transplanting
at both locations. Farm yard manure at the rate of 12 tons
per hectare with a base dressing of 250 kilograms per
hectare of superphosphate were harrowed into the fields
in both locations one week before transplanting. Scedlings
were transplanted cn basins at a square spacing of 20 cm x
20 cm. Calcium Ammonium Nitrate - at the rate of 250 kg/ha
was applied as two equally split top dressings, 3 and 6

weeks after transplanting.

Check basin irrigation was given two times a week

and reduced to once a week at 9-10 weeks after transplanting.
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Irrigation was stopped during the first week of April to
allow for proper maturation and ripening of the bulbs.
Light watering was resumed two days to harvest to allow
for effective 1lifting of the bhulbs from the soil., also
50% malathion at 2250 cc in 225 liters of water per
hectare was asplied two times at two weekly intervals of
5 and 7 weeks (after transplanting) & control thrips.
The field was shallowly cultivated three times with the

use of small, special, conion hoes to control weeds.

s
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4,1. Results of the seed storage trial

4.1.1. 1Initial onion seed gquality

. ‘ There was no significant difference in the initial

T i

r

laboratory germination of ungraded sceds hetween the two

variegties studied (Table 5}.

Table 5: 1Initial laboratory germination of ungraded
onion seeds

Variety Sged Germination %
Maiduguri Improved 96,5
EX Gayanawa 97.5

LSD 0.05 n.s

Foot Note: 1In this and other tables giving the results
of laboratory germination test, the figures
have been expressed as percentages because
100 seeds were used for each test.

.

" From the grading, it was observed that for both size
categories sced weight and number of seeds/gram differed.
Seeds of Ex Gayanawa were heavier than secds of Maiduguri
Tmproved {(Table 6). The difference was quite remarkable -
as the smaller sized seeds of Ex Gayanawa were heavier

oy 11.1% in comparison with those of Maiduguri Improved,
while for the larger sized seeds, the difference in

favour of Ex Gayanawa reached 19.4%.
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Table 6: Seed weight and number in relation to varicty
| and sced size category

Variety Seed Size Initial Mean no.
. (rmm) weight of seeds
TJ : 1000 seeds per gram
o . (r3)

Maiduguri Improved Less than 2.0 2.583 395
e 2.0 - 2.5 3.15 317
. Ex Gayanawa Less than 2.0 3.C2 331

2.0 = 2.5 3,50 286

S
[

4.2, Laboratory scced germination during storage

Each of the three factors studied, (variety, secd
slze and storage conditions) significantly influenced

laboratory seed germination at least at some sampling dates.

(1) The effect of Variety

At the last sampling dates, laboratory seed germina-
tion of Ex Gayanawa variety was significantly higher than
that of Maiduguri Improved (Table 7). This could be due
to the heavier seeds exhibited by Ex Gayanawa (Table 6)
which made it superiod to Maiduguri Improved, (Figure 2).

Table 7: The effect of variety on ¢onion seed lahoratory
germination (%)

Variety Months in Storage

2 4 3 B 18
Maiduguri Improved 6%2.6 90,8 B84.8 78.8 671
Ex Gayanawa 93,8 92.1 85,8 80,6 69,2

Lsp at 0,05 Na5 N.s Na.s 1.1 1,6
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For both varieties studied, seed germination declined
with successive sampling dates (Figure 2), especially after
four months of storage. However, Ex Gayanawa variety

performed somewhat hetter.

(i%) Effect of Seed Sizc

At most sampling dates and especially toward the end
of the storage period, seed germination was significantly
higher for the larger seeds than for the smaller ones
(Table 8). For this reascn, the germination of Ex Gayanawa
which had heavier secds than Maiduguri Improved was higher

than that of the latter (Figure 2).

Table B: The effect of seed size on onion seed laboratory
germination (%)

Factors Months in storage
Seed Size 2 4 6 ] 15

Less than 2.0 mm 922 91.1 84,4 78.8 66.3
2.0 = 2.5 mm 94.1 91.9 86,1 8U.7 70.4

LSD at 0,05 1.3 Ne.S 1.2 1.1 1.6

Figure 3 indicates that there was a decline in seed
germination with storage periods in both sizes. The
larger seeds performed significantly better throughout
the storage period. As evidenced in figure 3, there was
also a gradual decrcase in seed germination at 2 - 4
months of storage. This decrease was however less in the

small sized seeds which had initial lower seed viability.
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nfter 1 months of storage, both seed sizes followed almos.
the same pattern of reduction in wviability., At the end of
the storage perind, the germination rate of the larger -

seeds was 70.1% while that of the smaller seeds was 66.3%.

(iii) The Effect of Storage Conditions

Three of the storage conditions, namely baft bags in
room temperacure, polythene bags in the refrigerator and
polythene bags in the freezer were the best in onion
laboratory sced germination and were not significadtly

different after 15 months of storage (Table 9).

3

Seceds stored very well in Ehe desiccator during the
first eight months but after 15 months of storage, thelr
germination was significantly lower than those in the
treatments menéio;éd above., Considerably lower laboratory
germination was recorded for seeds stored in polythene
bags in room temperature and baft hags In the refrigerator
after 4 months of storage (Figure 4) with the later

storage treatment being significantly worse.

EIEEEIREI I
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The two Storage treatments, namely beft bags in the
refrigerator and polythene hags in room temperature were
discarded after 8 months of storage due to low germination

rate (Table 9).

In figure 4, storage methods 2 (Baft bags in room
temperature), 3 {Polythene bags in the refrigerator)

€ (Polythene bags in the freezer) and later 5 (Faper

LA
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envelopes in the desiccator) behave almost in the same

way. The decrease in secd germination was gradual up to

8 months of storace after which therc was an accelerated
decline in germination of all the four storage methods
mentioned above. However, there was an accelerated decline
in seed germination rates of storage methods 1 (polythene
bags in room temperature) and 4 (baft bags in the refrige-
rator) right from the beginning to the end of the storage
periocd. Also increase in moisture content of all seeds in

the various storage conditions was observed (Table 10).

Table 9: The effect of storage conditions on labhoratory
seed germination of onion (%)

Storage Conditions guratéon ofsstoragg (monthié

Polythene bags

(Room Temp.) 92.3 89.0 74.2 60,9 -
Baft bags (Room Tempe) 923.6 94.0 923.0 90.5 70.0
Polythene bags

(Refrigerator 94.2 95.0 93.4 92.0 69.5
Baft bags (Refrigerator)91.8 84.2 67.0 54.0 -

Paper envelopes in the
desiccator 95.0 93.6 92.V 91,0 6562

Polythene bags (Freczer)92.0 93,0 92,4 90,0 68.6

LSD at 0-05 2.2 2.1 2.1 2¢O 2.2

It was observed that the treatments with low seed
germination (polythene bags in room temperature and Baft
bags in the refrigerator) also had higher moisture content

at 5 months (October 1982) of storage (Table 10).
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Table 10: Moisture content of onion seeds in relation
to storage conditions and duration of storage

Storage Conditions % moisture content
May Oct. Aug. Oct.
1982 1982 1983 1983

1 Polythene bags (Room Temp.) 6.5 9.2 - -
2 Baft bags (Room Temp.) 6.5 6.9 7:5 9.1
3 Polythene jags (Refrigerator) 6.5 7«1 8.2 8.8
4 Baft bags (Refrigerator) 6.5 11.8 - -
5 Paper envelopes in desiccator 6.5 5.8 4.6 4.4
6 Polythene bags in freezer 645 7.6 8e7 9.9

The differences between varieties and seed sizes were
negligible, therefore only averages for seed storage

conditions are prescnted.

Shortly before the seeds were discarded, mould growth
was observed on seeds stored in polythene bags at room
temperature while some of the seeds stored in baft bags
in the refrigerator showed visible sprouting (Plates 7
and 8). From Table 10, it can be seen that storage in the
desiccator allowed the seeds to be drier than they were
originally and this may account for its lower seed germina-
tion after 15 months of storage in comparison to the other

three storage conditions (Figure 4).



MOULD GROWTH: SEEDS IN
POLYTHENE BAGS: RM. TEMP
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(iv) Interactions of Factors Studied

With the exception of the first sampling date (after
2 months), no significant interaction was observed for all
the three main factors, namely, variety, seed size and
storage conditions as they affoct sced laboratory germina-
tion. However, on some sampling dates, significant
interactions were found for the thrce pairs of factors,
(Tables 11, 12 and 13). Amongst thesc three pairs of
factors, thc interaction between storage condition and
variety (Table 12) as well as betwecen storage conditions

and seed sizc (Table 11) werc most persistent.

(a) Effect of sced size and storage conditions

puring the first 8 months of stocrage, with the
exception of the second sampling date, significant inter-
action was observed between the storage conditions and ‘
seed size as they affect seed germination in the laboratory
(Table 11). Initially, seed storage in baft bags in the
refrigerator and polythene bags in the freezer were less
favourable for the small than the large seeds. At later
sampling dates, it was observed that the small seeds stored
in baft bags in thc refrigerator or in polythene bags at
room temperature showed consistently lower germination
percentage tham th2 large seeds stored at the same

conditions.

However, when the two worst storage conditions were
discarded, therc was no significant interaction between

all the other storage conditions and seed size.
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Table 11: The interaction between seed size and storage
conditions on onion seed laboratory germina-
tion (%)

At s e

. Duration of storage (months)
< - 3 o
Size and Storage = T 7 5 T

conditions

Less than 2.0 mm
Polythene bags (Room Temp) 23.5 8%.0 72,0 57.8 -

Baft bags (Room Temp. ) 93.5 96,0 91,0 91,0 67.0

Polythene bags
(Refrigerator) 93.5 94,0 92,9 92.0 69.5

Baft bags (Rcfrigerator) 83.0 88,5 65.0 51.0 -

Paper cnvelopes in the
desliccator 95,5 9300 22,0 9200 6395

Polythene bags in freezer 89.5 93,0 91.0 89,0 65.8

2,0 = 2.5 mm

Rogm gemp. (Polythene 91,1 90.0 76.5 61.0 -
Baft bags (Room Tempa} 93.8 593,0 92,0 90,0 73.0
Refrigerator (rolythene

bags) 95.0 9%96.0 94,0 82,0 70.0

Refrigerator (Baft bags) 95.5 85,0 69.0 57,0 -

Paper envelopes in the
desiccator 94,5 94,0 92,0 90,0 07.0

Polythene bags in freezer 94.5 23.0 93.0 91.0 71.5

L3D at 0.05 3.1 N.5 3.0 2.8 NaS

(b) Effect of variety and Storage Conditions

:.[ Similar pattern described ahove was observed for the
interaction between variety and storage conditions but not
as pronounced as - in {Table 12}. After 8 months of

- storage in the pelythene bags at rcom temperature, and

-



baft bags (Refrigerator) significantly lower laboratory

seed germination was recorded for Maiduguri Improved, the

varicty that had lighter seeds.

Table 12: The interaction between variety and storage

conditions on onion seed germination (3)

Storage and Variety

—

Duration in months

2 4 6 8 15

Maidiguri Improvcd
Polythene bags (Room Temp) 92.6 88.0 71.0 58,0 -
Baft bags (Room Temp.) 94.8 94.0 93.0 91.0 69.0
Polythene bags (Refrige-

rator) 93.0 95.0 93:5 91.0 68.5
Baft bags (Refrigerator) 88,5 81.5 66.0 53.0 -
Paper envelopes in

desiccator 96.0 94.0 93.0 91.0 64,0
Polythene bags in freezer 90.5 93.0 92,0 89,0 68,2
Ex Gayanawa
Polythene bags (Room Temp) 92,0 90.0 77s5 63.8 -
Baft bags (Room Temp.) 92.5 95.0 93.0 90.0 71.0
Polythene bags (Refrige-

rator) 9545 95,0 93.2 93.0 70.5
Baft bags (Refrigerator) 95,0 87.0 68,0 55.0 -
Paper envelcpes in

desiccator 4.0 93.0 1.0 91,0 66,5
Polythene bags in freezer 93.5 93,0 91.0 91.0 69.0

LSD at 0,05 3.1 n.s 3.0 2.8 Nes
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(c) Effect of variety and Sced Size

The interaction hetween these two factors, was
significant at the beginning of storage only (Tablc 13
and Figure 5).

Table 13: The interaction between variety and sced size
on onion seed germination (%)

; 4 Months in Storage
3 (= oo
Variety and Seed Size > T z g 15

Maiduguri Improved

Less than 2.0 mm 20,7 89,7 B3.,5 786.0 6545
2,0 - 2,5 mm 94 .4 92.0 86.0 79.7 67.2

Ex Gayanawa

Less than 2.0 mm 93.8 92.5 85.5 79.6 69,0
2.0 = 2.5 mm 93,7 91.8 86,2 81.7 71.5
LSD at 0,05 1.8 2.0 NeS Nn.s NeS

At most sampling dates, larger seeds germinated better
than smaller sceds for both varietiecs studied. At 2 -~ 4
months of storage (Table 13), the germination of large
seeds of Maiduguri Improved was significantly higher thawm
that of its smaller seeds. Such was not the case with
Ex Gayanawa variety which had almost the same rate of

germination for both seed sizes.

(v) The interaction of onion variety, seed size and
storage conditions

Significant interaction of all the three factors

studied as they affect sced germination in the laboratory
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was recorded only for the first samplinc date i.c. aftcr
two months of storage (Table 14). This interaction is
only of little importance as onion seeds are supposed to
be stored for much longer period than two months. The
differences in laboratory seed germination between all
treatments studied were comparatively small, being at a

range of 7% only.

Table 14: The interaction of variety, seed size and
storage conditions on laboratory seed
germination after 2 months storage (%)

Seed Sizes
Storage Conditions Less than 2.0 w2 0-2.5mm

Maiduguri Improved

Polythene bags (Room Temp.) 92.0 93,2
Baft bags (Room Tempes) 9740 92.5
Polythene bags (Refrigerator) 92,0 4.0
Baft bags (Refrigerator) 82.0 95.0
Paper envelopes in desiccator 96.0 96 .0
Polythene bags in freezer 85.0 96.0

Ex Gayanawa

Polythene bags (Room Temp.) 95.0 89.0
Baft bags (Room Temp.) 90.0 95.0
Polythene bags (Refrigerator) 95.0 96.0
Baft bags (Refrigerator) 94.0 96.0
Paper envelopes in desiccator 95.0 93.0
Polythene bags in freezer 94.0 93.0

LSD at 0.05 1.4
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4+3, Results of the Nursery Trial

Initial germination of ungraded seeds of Composite 4
was 98.2%. After seed qgrading it was found that average
weight of 1000 seeds was 2.78 grams for the small seeds
and 3.25 grams for the large seeds respectively. Moisture
comtent at the commencement of the trial was 6.5% for all

the treatments.

The data on laboratory qermination after 4 months of
storage as related teo seed size and storage conditions
are shown in Table 15, There was no significant effect
between seed sizc and storage conditions in laboratory
sead germination. Also the differences in seed moisture
content were not significant,

Table 15: Onion seed of Composite 1, germination and
moisture content after 1 months of Storage

Seed size and Seed Laboratory Moisture
Storage conditions germination (%) content (%)

Less than 2.0 mm

Baft bags (Room Tomp. ) 96,2 6,9
Polythene bags (Refrigoerator) 96.3 7.1
Polythene haqgs (Freezer) 95.8 73
Paper envelopes {desiccator) 95,9 6.2

2,0 = 2,5 mm

i: Baft bags (Room Temp.) 95.9 7.0
" Polythene bags (Refrigerator) 36,0 Te3
Polvthence bags (Freczer} 96.2 765
Paper envelopes (desiccator: 95.8 63

—sc

LSD at 0,05 NeS NaS




(i) Field emergence of onion as influcnced by sced
storage conditions and seed size

As shown in table 16, field emergence of onion was
about 50% and was not significantly influenced by seed
storage conditions, or seed size, neither was there any

siaonificant interaction between thesc two factors.

Table 16: Fileld emergence of onions in relation to
storage conditions and seed size

Emergence at 2 weeks

Treatments after sowing (%)

Storage Conditions

Baft bags (rRoom Temp,.) 50.2
Polythene bags (Refrigerator) 48,2
Polythene bags (Frecezer) 48,5
Paper envelopes (Desiccator) 492.8
LSD at 0.05 n.s

Seed Size

Less than 2.0 mm 19 .8
2.0 - 2.5 mm 50.‘1
LSD at 0.05 NeS

(11i) The cffect of storage conditions and sced size
on the efficiency of transplant production

No significant interaction was observed between secd
storage conditions and seed size on the number of seed-
lings per unit area or the seedling growth parameters.
Also none of the factors had significant influcnce on
number of seedlings per unit area, percentage of trans-

plantable seedlings or seedling quality (Table 17).



onion seedlings

The effect of storage condition and seed size on emergence and quality of

71 -

- . Mo. of Field No. Of sged- 35 days after emergence
Ireatments seceds  emergence HH:@m\am . w
sown (%) % of Mean 2. Mean wt.of 100
or am days after trans— of seedlings (g)
B cmergence plant-leave.,
“ble per Fresh Dry
e
7 35 seed- plant 7 tter matter
lings
Storage Concitions
Baft bags (Room Temp.) 5060 4740 238C 1503 3i.2 2.4 21,9 3.3
Fclythene bags (Refrigerator) 5360 ©a7 2361 1684 33.3 2.3 2%a3 3,3
Folythene bags (Freezer) 5060 42,7 2520 1667 32,9 2.1 43,7 3.0
Faper Envelopes (Desiccator) 506C 7 & 24172 17006 33.7 2.3 22a2 3.0
HLMU u.l.u«.ﬁ ...,Llom MeS Niad Na3 N.s N.=s Ne3 MeS
Sged sizc
Less than 2.0 mm 5454 4€.3 2524 1724 31.6 2e% 2443 3.2
2.0 = 2,5 mm 1666 49.6 2315 2315 33.3 2.4 23,7 3.1
LSD at Q.05 n.s N.S n.s n.s Mn.s n.s N.S

root Note:

Wo significant interaction of the fagtors was found.
sown over both seed sizes was 5060/m~, "The average number of seedlings as % of
seeds sown was 48.0 and 32.4 after 7 and 35 days from field emergence respectively.

The average number of seeds
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Averaging for all treatments, field emergence was
about 48% (Table 17) which was close to tha: in the first
nursery trial (Table 16). .s the number of small seeds
sown per unit area was hijher by about 17% as compared with
the larger ones, they produced about 9% higher number of
seedlings/mz than the larger sceds. This differerce,

however, was statistically insignificant (Table 17).

About one third of the seedlings rdied bhetween the
first and fifth week after emergence (Table 17). Seedling
survival, however, was nnt significantly influenced by

the factors studi: .

4.4 Results of the field trials

(i) The effect of varicty, seed size and storage
conditions on oniocn growth and maturity

On average for both locatinns and all the treatments
studied, number »f leaves per plant and plant height
increased significantly between 7 and 13 weeks after
transplanting (Table 18, Fijures 6 and 7). However,
onion growth in Samaru trial was markcdly slower in compari-
son to the other trial at Kadawa (Table 19 and Fiqures 8

and 9)-

Figures 6 and 7 are qrowth patterns »f the onion
plant some weeks aftcr transplanting. It can be seen
that onion growth in 7-13 wecks after transplanting was
very vigornus. ectween the consecutive sampling dates,
there were significant irzr-ases in number of leaves/

plant and in plant hei<ght,
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Table 18: Number of leaves/plant and plant heicht
in onion after transplanting

Weeks after Ne. of leaves I'lant
transplanting per plant height (em)
7 Bad 2440
10 Te5 43,0
13 8.8 5347
LsSD 0,05 1,03 2.22

Table 19: Number of leaves/plant and plant height

(em) at bocth locatinns
Location Weeks aftcer transplantiating LSD at
7 10 13 0605

-—

Nv. of leaves/plant

(48]
O

Samaru 642 8.8

= 1.46
Kaclawa 749 348 8.8
Plant height (cm)
.i ' " I:. 1'1
Samaru 16,3 379 55, 3,15
Kadawa % 18,2 52.0

The numbcr of onion leaves/plant at Kadawa were signi-
ficantly higher than at Samaru at 7 and 10 weeks after
transplanting. By 13 weeks after transplanting, the growth

pattern seemed to be the same for both locations,

The increases in plant hcight of onion was more
sisgnificant at Kadawa 7«10 wecks aftcr transplanting than
at samaru (Fijgure 9). However,; the interacti-n between
plant heicht and location ceased t» exist at 13 wecks
after transplantin-.

None ~f the three facthrs studied had significant
effect ;ﬁ number of leaves per plant (Table 20). Seed

size and storage conditions did not have any significant
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effect on plant height but plants of Ex Cayanawa were

significantly taller than those of Malduguri Improved

(Tabla 20).

Table 20: The effect of variety, seced size and storage
' conditions on number of leaves and plant
height (e¢m) 7 - 13 weeks after transplanting

Treatments ngzzg ;ir Pla”%cﬁﬁight
plant
Variety
Maiduguri Improved 75 38.9
Ex Gayanawa 7.3 11.6
LSD at 0.05 N.s 1.82
Seed Size
Less than 2,0 mm 7.6 39,9
2.0 - 2.5 mm 7.2 40.6
LSD at 0.05 n.s NaS
Storage Conditions
Baft bags (Room Temp. ) 8,2 11,9
Polythene bags (Refrige-
© rator) 7e2 38.9
Folythene bags (Freezer) 6.9 39,2
Paper envelopes
(desiccator) 7a3 41,0
LSD at 0,05 Ne.s Nes

This significant effect i

n height was obscerved only

at Kadawa (Table 21), the location close to the source of

origin of Ex Gayanawa varicty.

Plants obtained from seeds
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stored in bhaft bags {(room temperature) and paper envelopes

(desicecator) were taller than those stored under other
conditions, g e U
s REL ' ' v s

Table 21: The interaction between location and variety
as they affect onion plant height (cm) 7-13

wecks after transplanting

Location variety , gsgrat
Malduguri  ExX Gayanawa ah
Improved . LA T
Samaru . . 35.72 36.39
- o C Y 2.57
Kadawa 0 41,04 16.89

No significant interaction between variety, seed size
or seed storage conditions on number of leaves per plant
or plant height was found. Also, interactions between
pairs of these faéfofsfﬁére insignificant. However, there
were interactions between varleties, location and plant

height. RS
J R

PR

LAt

Plants from small seeds stofed in polythene bags in
the refrigerator and large seeds stored in the freezer
were signlificantly shérter than those from seeds of both
sizes stored in baft hags £#n room temperature or those

from large seeds stored in the desiccator {Table 22).

L
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Table 22: The interaction dctween sced size and storage
conditions on plant hoight (em) 7-13 weeks
af ter transplanting

Sced Size LSD at

Storage conditions ~———— 0.05
Less than 2.0 = =
2.0 mm 2.5 mm
Baft bags (Room Temp.) 4724241 11455
Polythene bags (Refrigerator) 3727 40.65
3.63
Polythene bads (Freezer) 20480 37455
Paper envelopes (desiccator) 39,17 42.85

Seed storage in freezer reduced, significantly, height of
plants ~f Maiduguri Improved variety while seed storage in
refrigerator cqually had adversce effect on height of

Ex Gayanawa variety plants (Table 23).

Table 23: The interaction hetween variety and storage

conditions on plant hcight (cm) at 7 and 13
weeks after transplanting (for both locations)

Storage conditions Plant height (cm) LSD at
Maiduguri Ex Gayanawa 005
Improved
Baft bags (Room Temp.) 39,32 44 .48
Polythene bags (Refrigerator) 40,56 37.36
3.63
Polythene baqgs (Freezer) 35,13 43.23
Paper envelopes (desiccator) 10,53 41.49

The two varieties rcacined maturity stage almost at the
same time at Samaru but at Kadawa, it was obscrved that
Ex Gayanawa matured 5 cays .arlicr than Maiduguri Improveoed
(Table 24). The effects of seed size and storage conditions

on onion maturity were not significant.
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Table 24: The length of onion growing season (days) as
influenced by location and varieties

. Age of From Trans- Total length

Preatmant Transplants planting to of growing
(days) maturity season

Location and Variety

Samaru (1982/83)

Maidiguri Improved 54 124 178

Ex Gayanawa 54 124 178

Kadawa (1983/34)

Maiduguri Improved 50 124 174

Ex Gayanawa 50 119 169

(1i) The interaction of variety, seed size and storage
conditions on onion bulb yield

There was no significant interaction of variety, seed
size, storage conditions and location, in their combined
influence on total bulb yield and its components. However,
there was a significant interaction between variety and
location with respect to total yield (Table 25). Ex
Gayanawa varicty which was closc to its place of origin
had significantly better yield at Kadawa than Maiduguri

Improved variety.

Table 25: The effect of variety on bulb yield at two
different locations

Location vield(in tons/ha) LSD at
Maiduguri Ex Gayanawa 0,05
Improved
Samaru 11653 9.68
2.82

Kadawa 9,72 12.68
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of location, variety, seed size and
on bulb yield

o o Percentage by welght
Treatments Total yield of total yield
(tons/ha) Bolters Rotten Splits
bulbs
Location
Samaru 10,6 52s1 8.0 C.1
Kadawa 1.2 19,5 1.8 102
LSD at 0,05 NaS 3.6 3.9 0.5

Varictx

Maidigquri Improved 10 ¢ 37 .0 1.7 0.8
Ex Gayanawa la2 34 .5 5e1 0.5
LSD at 0,05 NeS N.s NeS n.s
Seed Size
Less than 2.0 mm 11:0 31 .4 4 o9 0.5
2.0 = 2,5 mm 10.8 37,2 4.9 0.3
LSD at 0,05 NeS NaS NeS NeS
Sﬁorage Cund%&}nns
paft bags (Rcom Temp.) 11.8 34 .4 ) 1.1
Polythene bags (Refrigerator) 10,1 35 ,F 8.0 0.2
Polythene bags (Freezer 106 3545 5.1 0.8
Paper envzlcpes (desiccator) 11,2 37.7 3.2 0.5

D at 0,05













- 86 =

The quality of the products at Kadawa was considerably
higher than at Samaru. At the later location, there were
high rates of bolters, rotten bulbs and splits. Total yield
and its components were not significantly influenced by

variety, seed size or storage conditions.

Maiduquri Improved variety had higher percent bolters
than Ex GCayanawa although of statistical insignificancec.
The large sized seed also had higher percentage of bolters
than the smaller ones. Similarly, seeds stored in paper
envelopes in the desiccator had higher percentage of bolters
than other storage treatments while seeds stored in cold
temperatures (refrigerator and freezer) had higher percentage

of rotten bulbs (Table 26).
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DISCUSHION
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5.1, Storage Trials
The oninn seed has bheen rcported by Barnejee (1273)

to he fairly zusceptible to adverse storage conditions
especially as the seed is notoriously snort lived. It
has also been obscrved by Larton (12€1) that the con-
tainers used and the conditions of storage influence

the germinahility of onion seed considerably.

(1) Vvariety

There was no difference pnetween the two varicties
studied in quality and germination prior to storage
treatments (Table 5)., Howcver, after 8 months of
storage or more, Ex Gayanawa sceds proved more viable
than Maiduguri Improved varlcty on the basis of the
results of the laboratory seed germination tests (Table 7).
It is possible for Ex Gayanawa varicty to have greater
cfficiency in transferring rescrve materials to the
embryo axis, Similar view was expressed by Bremner et al
(1963) when they reported that cmbryo growth may bc
limited by lack of an energy supply dircctly after
germination, It was observed in this investigation,
that although the two varieties were qraded into the
same seed sizes, the seed weight and number of seads
per gram of onc variety diffcr from those of the other

variety. (Table 6).



Therc arc evidences of ledford and Mackay (1973),
Brewstor L at (1974), Hatridge<Esh and Bennctt, (1980)
to show that onion varicties may differ in sced size but
it is not clcar if this affects their laboratory germina-
tion. Bedford and Mackay (1973) could alsos find no
correlation betwecn mean sced weight of several onion
cultivars and their emergconcc. The present investigation
seems to suggest that onion varictics with larger seeds
may retain viability for longer time than those with
smaller seeds, which may be duc to genetical, physiolo-
gical and mechanical charact:ristics, James ct al (1967)
observed that while seeds of somce onion varieties stored
in identical conditions werce dead or of low viability,
othcrs maintained a high degree of viability which was
ascribed to their qgcnetic trait. This view was also
confirmed by Roberts (1272) when he reported that loss
of viability in stored sceds of some onion varieties
may bc attributed to the accumcplation-of injurious
mutations in the surviving secds, It is possible also
for loss of viability in sceds of some varieties to be
environmental. This was observed by James ct al (1964)
when he mentioned that seeds may decling rapidly in
vigour duc to unfavourablc wcather conditions which
resulted in poor ripening and harvesting conditions
such as when e or twe rains fall on sced umbels
shortly before harvesting. Clark (1918) also investiga-

ted loss in seed viabhility which hc attributed to



mechanical damage during harvesting and seed threshing
which iiny cesult in fraimented seeds and scar tissue

and if planted, such seeds produce misshapen seedlinqgs.
All these investijation show that varieties well adapted
to a given environment may still differ in viability.
Maiduguri Improved variety may be less adapted to the
environment of 3amaru than Ex Gayanawa whose source is
nearby. For this reason, Ex Gayanawa produced larger
and more viable seeds, It should be borne in mind that
seeds of different onion varieties may differ not only
in size but in shape. If such a situation occurs,
grading according to dimension only (i.,e. width) may

not be sufficient to (et comparable seed grades of diffe-
rent varieties, Therefore, the grading method according

to weight may be more accurate,

(11) Seed size

In this investigation, seads were graded into two
sizes (less than 2.0 mm and 2.00 to 2,5 mm) by width
(Table 6). In this case, it can be assumed that the
grading of seeds into different sizes obvicusly tends
to improve the resistance of large seeds to unfavour-
able weather conditions than smaller seeds, The same
;iew as above was expressed by Heydecker (1969) when
he reported that not only will larger seeds germinate

or emerge earlier than smaller seeds, but their physio-

logical and pathological conditions are better. It is
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evident from the results presonted in Takle 6 that the

one thrusans secd welght of the difforent size grades

of onions siiowed a close assoclation with the size of

the sweeds since it is possible for a larger sced clse—
whope tn have smalleor welnht than a snaller seed in

some other place. The size grading of onions hns made
one to realize that seeds from the same plant may diffoer
in weight depending on where the seeds are produced on
the plant, The larger sceeds with more food resefvé‘will
allow for carlicr field emergence than the smaller seeds.
This agrccecs with the carlicr obscrvation: by Rlack (1957)
and Gelmond (1972). As shown in Table 6, Ex Gayanawa
varicty had heavier seceds and this may have contributed
tno the superiority of this varicty ovoer Maiduguri
Improved in secd germination. There are cevidences of
pPerry (1972), Gill and 3ingh (1979), who reported that
larger or bigger seeds shawesl higher germination and
emorogonce ovor smalloer seods which might beo due to

low vigour contributing to slow emerqgence of small sceds.

In this investigation, it was observed that at
most sampling dates, ¢specially tnwéfds the end of
storage, sced germination was significantly higher for
the larger than for the smaller onion sceds (Table 13).
The high percoentage of germination and ficld emergence
recorded for large sized viable sc¢eds (even at 8 months

sampling pericd) could be ascribed to the large food



- 91 -

rescrves contained in theme Also since living things
respirc; the larger seeds arc supposcd to store longer
than the smaller ones which rospirce very quickly leading
to loss in seced viabllity when seeds are stored for
some pericd of time., The result of this investigation
confirms the findings of Cummings (1914) on some vege-—
table crops such as broccoli (.lam and Locascio, 1965);
radish (Marie ct al, 1967); small scecded vegetables,
(Joubert and Rappard, 1970); -nions, (srewster ct al,
1974 and Kazakova, 1978). They all reported that
germination frm larger sceds were significantly higher
than from smaller seeds. Hewston (1961) alsc reported
that the lower values obtained for the small sized
secds could be due not only tc the initial food reserve
being small, but partly duc to the inclusion of higher
proportion of shrivelled and immaturc seeds resulting

from incomplete seed dcvelopment,

(111) Storage Conditions

Results of the storage trceatments showed that
onion seeds stored in baft bags in room temperature
and in polythenc bags both in the rofrigerator and
freczer gave the best germination in laboratory tests
(Table 9). These were followed by seeds stored in the
desiccator which became significantly inferior to these

only after 15 months of storage.
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Two scaed storage treatments, namely polythene
bags in rom tomperature and baft bags in the refrige-
ratur were the worst and had te be discarded at the
end of the eighth month of storage. In thes. storage
trcatments low sead germination was accompanied by
increasc in scod moisture content (Tablce 10). At the
fifth month, the secd meoisture content had risen from
6.5% to 11.8% and to 3.2 in haft bags in the refrigera-
tor and polythene bags in the room temperature respece
tively. Seeds in polythene bags (room tempoeraturc)
continued &o respire and since there was no ocut-let
for the accumulated moisture within the polythene bags,
there was bound to be increase in secd moisture content
which contributed to the l:.sses in viability obscrved.
Similar views as al'ove werc cxpressed by DoLrovsky
(1962), wvho reported that when the moisture content of
a seed is high, the damnge is yreater and faster. It
was als" observed by Harringten (1960) that if poly-
thene bags are used to store sceds, moisture content
should not be hijher than 4=8% or elsc detericration
rate will be fast. In the casc undcer investigation the
sceds had reached 9.2% molsture content just after five
months of storage (Table 10), and so rospiration was
therefore renid espeacially as the polythene bajs were
sealcd which provided no cutlet, ror the end product,

which included water and carhondicoxide. It has been



reported too by Barton (1966) that increasc in seed
moistur: may furthcer spced up reospiration and its end
prociuct . ~>rhondioxide, may he injuricus to stored

sceds 1f In hicher concentratione.

Por cffective storage thercfore, it is very
important that any excess water or end products of
respiration should not be allowed tc accumulate within
the centainers. The séaled polythone bags also had
reduction in cxygen content, and low nxygen may cause
anacrol:ic respiration to take placc which Gadia et al
(1964) observed tc be toxic tn living tissues. It
has bcen establishoed by Villiers and Edgecumbe (1975)
that storcd secds have a high mutation rate and so
rapidly lose viability if thelr moisture content is
raised, This wculd seem to cxplain what happened to
seeds in the baft bags placed in the refrigerator.
Also sume ~f the seeds storc' in Lhis condition showed

visilLle sprouting and mouls growth.

It has heen reportel by Harrington (1273) that
reducticn in temperaturc to 07°C and belosw is beneficial
for seed storage because it reduces the rate ~f respi-
ratizn and s> prolongs the life of seeds, he problem
is that cnld storages have a high relative humidity
thus the seed gains a high meisture content and when
it is brought nut from storaje for planting, it rapidly

losses vigour and germination. This view was expressed



by Mathes et al (196%2), who ohscrved that if temperature
is only rcduced and the seeds arc not protected against
moisture (by vse f mristure pr.of containcrs like
polythenc bags or other air-ticht containers), respi-
ration rate may still be quite hith and growth of mould
may occur. That was exactly the case in this investi-
gation when baft bags were usced in the refriqgerator.

In baft bags, water was able t~ coindensc frecely on

seed surfaces fr-m the surr~unding atmoschere, boccause
of fluctuation in the temperzature within the refrigerator.
This condaensation incrcascd sced moisture content and

as sceds were weakened or killerd, mould growth appeared.
It is thercefore probable that the enld tcmperaéurc
reduced viability of the seeds in baft bags at high
moisturc levels. This reduced viability could have
resulted from cellular damage whichh occurred when the
high moisture c ntent secds were still stored at low
temperature. It was observed Lthot sprouting even

occurred when tomperature was low,

Similar low seed germination as observed in the
refrigerator in this study, was reported by Delouche
(1968) and Harrington (1972) who both used cloth bags.
They ohserved mould growth as & result »f high moisture

content.



The use of baft bags in rom temperature in this
investigatisn maintaincd germination at a level of 70%
for fiftcen mrnths, (Table 9). ISince the baft Lacs were
not fully air-tight, therc was frec movement »f air
within the seecds which allowed for reduction in both
seed moisture content and resnir~tion ~f the sceds.
Several investigators such as Rriscon (1942), Myers (1913)
and Gadia et al (1967) presonted lata to show that
viability »f onion sccds s stored lasted from cleven
tn twenty months of storage. It should be notod tno
that the relative humidity rec rde! in Samaru ‘luring
the seed storaje perind ranje? from 11=20% during the
dry season and from 52-=76% in the rainy season (Table 3).
This data may suggest that the relative humidity in the
room where the scoeds were stored in Samaru, was not too
high to cause quick damage to the seeds stored in bhaft
bags under roocm temperaturc. The moisture content
of seceds stored here was as low as 9,19 even after 15
months of stuorage perind since the perforations in
baft bags helped immenscly in the cxchange of maisturc

between the seed and the atmhspherc.

Seeds stored in polythenc bags in the refrigerator
and in the frcezer maintsined visbility of 692.5% and
68.6% respectively for 15 mnths. These tw), mcethods
ranked second and thircd respoectively (after baft bags

in rcom temperature). The usc »of air-tight pnlythenec
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bags prevented moisturc from reaching thc sceds. The
same was truc tn a2 lesser extent unler the freezer
condition. Though the temperature in the freezer

(=2 to =127C) is much lower than that of the refrigerator
(3.4 te 14.5°C) (Table 2)y the continuous freezing and
thawing due to electricity fluctuatiosns, may have causcd
internal injuries tc the seeds in the fr..ezer which
contributed t~ its third ranking in sced viability.
Mathes ct al (1962) observed that most cold tomperature
storages In warm climates have high ralative humidities
so that secds acquire dangcrously high moisture lovel
during storage which can cause internal injuries.

These internal injuries as rcported by Oshourne et al
(1974) could be that when seeds aged in storage, the
machinery for synthesis ~f the enzymes and hormoncs
nceded for proper seedling growth is greatly impaired

and may lead to reduced growth rate or loss of seedlings.
The moisture content of seeds stored in the refrigerator
increaged from 6.,5% to B.8% while in the freezer, it
increased from 65.5% to 9.9% within the 17 months of
storage period. This also supports the findings of
weibull (1955), Harrington (1963a), Barton (1966),

Rusev (1971) an'! Harrison and Carpenter (1977) who
suggeste! that both low temperature and low seed moisture
content could proleng seed viability «f onions from 20

te 30 menthse The present investigation was terminated
after 17 months of storage and 15 months of laboratory
seed germination test Zue to the rapid deterioration

of the seeds at that time.
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Seeds in thc desiccat r maintained good viability
at all sampling dates except at 15 months of storage
when it has 65% germination rate (Table 29). This rate
was therefore significantly lower than ~thor treatments
at the end of thce sampling perisd (15 months). The
meisture content of sceds stored in the Jlesiccator
dropped from 644% to 4.4% in 17 months of storage.

This would have suggested that secds undcr this low
meisture condition would have retained their viability
for a 1l nger peri~d of time hecause they possessed a
very low metabolic rate hut the contrary was the case.
Temperature in the desiccators were higher (34=-37°C)
than room tempcratures (21-27"C) which may cxplain the
deterioration ~f the stored sced undcr this storage
conditirn. Mathes et al (1969) ~bscrved that it is
also possible f-r the desiccant to add heat to the
storage eompactment as a result, there was positive
correlati~n between injury to vizbility of seeds wihh
decreasing sced molsture. HNutile (1959) “discovered
that excessive drying changes the physical and chemical
structure =f the protoplasm. He also reportsed that if
very dried seeds are remoistened at planting, they are
unable to re-cstablaist their original condition for
normal metabolic activities and growth. If it happens,
they are abnormal sprouts. Barnajeec (1978) also
presented data to show that it is possible for extreme

dryness to induce < .rmancy in some vegetable seeds.
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This nnce more aqgrees with Harrington's (1963a), views
that tempcrature and moisture content are the two most
important factors affecting the viability »of stored
sceds. Barton (1943), Newhall and Hoff (1960) stored
seeds for a periot of 25 months in the desiccator under
a moisture content of 3.5%2. It is most probable that
the tempcrature inslrde the desiccator used by these
investicat rs (thcugh higher than ro~m temperature) was
lower in temperate countrics than in tropical countries

where this investigation was carried out.

From the above, it wrul/l appear that under Northern
Nigerian climatic crniitions, (Suinea and Sudan zones)
onion seed storage in baft bags in room temperature(well
ventilated stores) is most practical for small scale
farmers, since they rarcly have croling devices (refrige-
ratcrs and freczers). Even where these are available
black ~uts are frequently encountercd. There may be
tremendous improvement in vegetable production in
Nigeria when the farmers as a co-nperative croup may
want tc multiply seeds in large . uvantities in future.
These seeds will in turn be marketed by large seed
companies. It is therefore recommended that small scale
farmers should store their "nion seeds in baft bags in
room temperaturc. On the other hand, large seed companies
or futurc farmers co=-nperatives could store properly

dried secds in air tight containers in conl stores.
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(1v) The interacticon between variety, seed size and
storage conditions on germinati-n

In this investication, a significant interaction

of all the three factors (variety, sced size and storage

conditions), ~n cnion germination was found only at two

months of sced storage (Takle 14), This finding was
however, not ohserved in further qgermination tests
carried out after %, 6, 8 and 15 months »f storage.

As such, it is of little practical importance for two

reasons:

(a) The difference in lab ratory seed germination
betwecn all the treatments studied were compara-
tively small, i.c., at a range ~f 7% only.

(b) The interacti»n was not significant on later
sampling dates and tharcfore is of liptle imgqg;ance

as onién seeds are supposced to be stored for such

longer period than two months.

(1) Interaction of Variety and Storage

Throughout the storage period (except for the
first 2 months) seeds stored in pclythene bags at room
temperature and haft bags in the refrigerator has lower
germination for Maiduguri Improved (variety with lighter
seeds) throughout the storage period than for Ex Gayanawa
(Table 12). This supports the carlier obscrvation that
lighter seeds arc likely to losc viability sooner than
the bigger ones when stored in adverse envircnmental

conditions.
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(2) Secd Sizc and Storage

Results showed that scme storage treatments, namely
baft bags in the rafrigecrator and polythcene hags in room
temperature and initially polythene bags in the deep
freezer werc less favourable for the small than f~r the
large seeds (Table 11). This shows that in adverse
storage conditions, the larger seeds performed better
than the smaller -nc¢se This ‘decline in germination of
small seeds f~llrwing stora e in c:14 and room tempera-
tures may be attributed to the geni types of the seeds,
the grade or effectivencss >f the mhisturce proof eontainers
and fluctuation in the storage conditions due to frequent

power failures.

(3) variety and Sced Size

This interacticon bctween varicty and sced size
indicates that after tw> to four months of storage
(figure 5) larger sceds of Maiduguri Improved germinated
significantly hetter than its smaller ones while no
significant differcnce in germinati on was noticed bhetween
the two seed sizes f Ex=Gayanawa for the same period
(Table 13). This effect between variety and seed size
described ahove, however, ceascd to cxist at later
sampling dates. In this connection, Ex Gayanawa varicty
which had heavicr sceds than Maiduquri Improved tolerated
all the storaqe conditions better and obvicusly for this

reason germinated better towards the end of the storage
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period (Pigure 2 and Tzble 13). It is also possiblc

for smaller secds of Maiiuquri Improved variety to become
morc dormant in storage than those of Ex Gayanawa would,
This view was earlier expressed by llarriscn and Carpenter
(1977) when they studied thot some ~nicn varieties may
produce fewer ‘lormant sceds while «thers produced up to
50% dormant seeds. From the above, it can be concluded
that use of light seeds (with empty cr immature embryos)
may becnme critical for secd cermination after a long

storage perind.

5.2 The Nurscery Trials

Field emcrgence in b th nursery trials was abhout 49%
which was much lower than the initial laboratory germina-
tion ~f 97% (Tables 5 and 16). Barton (1961) had
observed that a high initial germination percentage of
secd providoes no assurance for its field emergence. 1In
this investigation, additional losses nccurred in the
nurscry trial from the time ~f emergence (first weck)
to the time of transplanting (fifth week), (Table 17).
Further losscs at transplanting could be as a result
nf what Abdallah and Roberts (1968) obscerved to be the
possibility ~f sceds 2ccumulating certain materials
which could causc damage t the seeds while in storage
for leng perinds »f time. ..lso Roberts (1972) exprcessed
the view that scedlings producc! from ~ld seeds showed

a large numbcer of deleterious mutations resulting in

losses in growth of seedlings. A\ "
.S“_:"‘ ! 3\- 45 ] (



Some of thesc losses were als» due t~ either inscct
damage ~r adversc cnvirconmental conditicons in October to
November during the carly staces “f growth of the crop.

In the investigation under review, it was obscerved that
one=third »f viablce seeds sown arc likely to hecome trans-
plantable secllings (Table 17) if seceds arc treated against
diseases and insects and later placed under good management
of the nursery. It may be concluded that for planting
purposes in this environmental condition, it may be
important tc know that ahout three times morc ~f viable
seads should be sown than the number of scedlings required,
This allowance is necessary t~ compensate for the losses
encountered bhetween sowing and field omergence and between

field emergence and transplantin; time (Tablce 17).

These results confirme the findings »f Hegarthy
(1971) and Bedf rd and Mackay (1973) wh- found that
snion seed emérgence was lower in the field than in
the laborat-ry. In the open ficld, seeds are ~ften
subjected to unfavourable conditicns like inadequate
moisture, high or 1-w tempcratures, soil pathogens
and mechanical ~bstacles such as soil crusts. ..lso
environmental conditinns str ngly influence the percent-
age of seedling (suitable temperature, texturce etc.)

that fiecld cmergence may be hijh as lab-ratory germination.



From the results cbtained in this investigatin
nn seedlinc emergence and quality of onicon (Tables 16
and 17) there were no statistical significance ~f the
comibined effects of the fiwur storagec conditicons and seed
sizes, The secds were stored for four months only and
the storage methods emplcyed werc those indicater as the
best in the mein storaqe trial namcly, baft bags in room
temperature, p~lythene bags both in the refricerator and
the frcezer and seeds in paper cnvelopes in the desiccator
over calcium chleride. Consequently nc significant
differences hetween thc storage methods were noticed in
laboratory germination in field cmergence or seedling
quality. It may be postulatcl that significant Jdiffercnces
in field emergence and seedling quality arise only when
the duraticn of stcrage is long encugh to produce signi-
ficant differcnces in seced laboratory germination between

treatments studied.

Regarding seed sizcs (Table 17), the larger sized
seeds gave higher field emergence (19.6%) and higher
transplantable scedlings (33.3%) when compared with
the smaller sized secds. However, the Jifferences were
not statistically sijnificant. Franklin (1970) reported
that smaller seeds may not cmerce quickly due t2 in-
adequate food rescrve and that rapidity ~f leaf develop-
ment was directly related to seed size. Austin (1963)

also found a positive corrclaticon Letween final plant



population an' the mean sced wai ht f 2nin sceds.
On the ‘ther hand Boedford and Mackay (19273) fHund no
correlation hetween mean scod weicht o f different onion

genotypes and their field emcryence.

53« Ficl? Trials

There werc si nmificant "differences in plant qgrowth
and yield «f onion between the 2 locati-ns, Samaru and
Kadawa, The main factors stulied, i.c. variety, seed
size and seed storage cownlitions showed no significant
influencce »n ~nion grwth and yield. Interactions of
some palrs of fact rs in cni-n growth werc significant,
but were not persistent en ugh to be reflected in yield

data.

5-3.10 Oni"’n Growth

In this investigation, paramcters obscrved on onion
growth werc limited only to number of leaves/plant and
plant heicht boetween the 7th and 13th weeks after trans-
planting. For this rcason, the «discussi~n here is only

an indication ~f onion performance ~n the ficld,

(1) Experimental Location and 'lant Growth

Figures 8 and 9 indicate that »nion growth (numbcr
of leaves/nlant and plant height) was markedly slower
and was significant s~ at 7 an' 10 wceks at Samaru than
at Kadawa. However, after 13 wccks »f growth (from

transplanting), these differonces in growth werc no
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1onger significant. This moy be ue to better growing
conditions at Kadawa as Ly the mcteorol - gical Jdata
(Tables 3 anl 4). The srtils at Kadawa were also of
better quality than those at Samaru as indicated by
vallette an? Ibanca (1984). Scedling rowth ~f Ex
Gayanawa varicty wust have bcen moro vigorous than that
of Maiduguri Tmproved. Hatridge Bsh et al (1977) working
with onion c-ntentc! that it is ,ssible fr one onicn
varicty to cmerge from any clepth of planting at a faster
rate than an-ther variety, ~rown in the samc location

1f cnvironmental conditions are suitablc.

(ii) varicty and "'lant Growth

It is well kn-wn that varictices ~f same crop may
differ in qrowth rate, duration f growth and yield
(Jones an?! Mann 1963, Singh et al 1976, Brewster 1977
and Kazakova 1978). 1In this investigation, it was
sbscrved that plants ~f Ex Gayanawa werce significantly
taller than thosc of Maiduguri Improved (Tables 20 ancd
21). It may be that the scedlings of Ex Gnyanawa variety
has a higher level of food rescrves in its cotyledons
than Mai-“uqguri Impr.ved varicty. Morcover, it is
possible for scellings f Ex Gayanawa (the variety
with larqe seeds) tr cmerge carlier duc to a faster
growth ratce f their cmbryos just after the onset of
germination as compared with thosc of Maiduguri Improved

varicty. Oremner et al (1963) observed that embryo



growth may bec limited by lack =<f an encrgy supply
directly after germination, this could thercfore be

due to the greater efficicncy «f Ex Gayanawa sceds in
transferring material to the embry» axis. It was also
observed that Ex Gayanawa grew better, matured 5 days
earlier and gavz heavier bulbk yiclds at Kadawa than
Maiduguri Imprioved variety, whil. at Samaru, both
varieties pcrfrormed equa?ly wcll (Table 19). Since

Ex Gayanawa criginatei close t» Kadawa while the other
variety originated from Borno State, it can be cuncluded
from the results that onion varietics perform better at
locaticons that arc closer to their sources. Larger sce’
seeded plants arc expected! to bulb early (Joubert and
Rappard, 1970) an? this may have contributed dircctly

to early bulbing and maturity of Ex Gayanawa plants
compared with Maiduquri Improvced varicty which had

lighter seeds.

(iii) Seed Size and Plant Growth

Therc was nc siqgnificant cffect between the two
seed sizes usced on onion plant growth. Onions are
small seeded cropse. Wellincton (1970) maintaine? that
for most plants with small secds, size of sceds will in
most cases not affect plant yield. He presentel data to
show that at thc beginning of growth, the two sizes were
growing at about the same rate (although the larger size
had a little edgce) but thce growth of plants from the

larger seeds Jdcclined Lecausc competition began to



perate amor- st the larqger plants duc to over crowding,
Harrin ton (1974) nece obscrved that growth declined
amongst the larqge seeded plants in an over crowded
situation as thc individual plants were unable &0
develop to their full potential. Gelmend (1972) also
presente:l data €0 show that there was a2 higher mortality
rate amonqg secdlings orown from lighter seeds than among

those from haavier sceds.

(iv) Storace coinlitions and i'lant Growth

Seed st vaye conditions il not show any sinnificant
effect on ~nicn qrowth an! yiell! in this study (Table= 20
and 26). Howcver, it shoulil be mentioned that the worst
storage conditions (polythenc bags in the room and baft
bags in the rcfrigerator) had hecen discarded before the
commencement of the field trial, Storage conditions
selected for the field trials were identified as the
best. No¢ significant difforcnces were ~bserved among
them in laborat ry sec? germination at the first field
trial, while at the sccond ficl! trial, -nly the dcsicca-

tor treatment was slijhtly infarior (Tohle 2 and Figure 4).

Sceds store! in haft bags in room temperaturce
tended o produce morce leaves and taller plants than
other treatments (Tablc 20). This starage condition
is among the three ‘esignated the hest in this study,
which not only nrilonged see! viability longest hut is

the simplest and cheapest of all the storace mcthods.
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Sceds strre! in polythenc hacs in the freezer, pro-uced
fewer number ~f lenves and snorter plants. This may be
an indication ~f th. advirsc cffect ~f very ccld storage
which requires a period of rewarming for germination and
emergence. Roberts (1979) reporterd that it is possible
for the seeds «f some _nicn varicetics tec becrme susceptible
to injury at very low temperatures and hence producc
shorter seedlings. Parton (1961) alse bscrved that it
is prssible for seeds with Liigh molsture contont to decay
nr 1f plantced tc produce weak an! stunted seedlings. The
investicatin - f Harris~n an’ Carpecntor (1977) also
indicatc” that the e nsequinee F seedling deterioration
from ninon secids storcd at low temperature is cytnlogical
abnormalities which werc shown as chromes-mal aberrations

and point mutations,

Figures 6 and 7 arc or wth paramcters ~f the oninn
plant 7 - 13 wecks aftor transplanting. 1t was nbserved
that the plants werc more vinerous, number nf leaves and
plant hcight increcased sisnificantly as plants grew.

This is as a recsult f the physi~liqgical factors inhercont
in all scels whercbhby plant jrowth progresses slowly from
ground growth, ¢ sl w jrowth an?d stoady stage which
culminates in maturity. The number »f onion leaves/
plant and nlant height at XKadawa were significantly
higher than thosc nt Samaru at 7 and 10 wecks after

transplanting (Table 19). Thic may be duc to better
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growing conditions at Kadawz as shown by th: Mcteorolo-
gical data and soil factors (Valette and Ibanga, 1981).
However, at the last sampling date, 13 wecks after trans-
planting, the Jiffcrences mentioned above were no longer
significant. This was t- be expected when plants beqgin
t» ripen and miture there can be n further increasc in
number of leaves ~r plant hcight. 1In order words, by

13 wecks aftor trarsplanting, the number ~f leaves per

plant and plant height had recachced maximum and there

were no sijnificant differences between the twe locations.

There was a significant interaction between location
and varicties (Talle 21). 1In both varieties, increasc in
plant hceight was remarkable at Kadawa., However, EX
Gayanawa varicty had taller plants (Table 21), matured
earlier (Table 21) and gave significantly higher bulb
yield at Kadawa (Table 25) than Maiduguri Improved
variety. But at Samaru, the respective differences

between these tw~ varietics were insignificant.

A8 previcusly pointed ont, Ex Gayanawa, due to its
inherent genctical characters was better adapted to the
environmental cniitions prevailin~ in its place of
origin, i.e. in Kadawa. Barncjce (1978) reported that
the plumule and rarlicle «f some stored onion varicties

are tissues responsible for seed dctcrioration in

s torage -
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There was alsn a significant interaction between
seed size and strraje condition in this investigation,
(Table 22), PPlants from small sceds stored. in the
refriqgcrator and larje seeds storced in the freezer wcre
significantly shorter than those from seeds »f both
sizes stored in thc room temperature or these from
large sceds storced in the desiccator. Since these two
trcatments with shorter plants are due to cold tempera-
tures, it is necessary to sow seeds immediately after
rem>val from the cold storages., If not done exactly,
Roberts (1979) reported that ccld storage secds would
have conZensation of moisture on them, and as seceds
warm up, rcspiratory rate increases rapidly and the
seeds will drastically decline in viability, hence
these c14d storages may ‘levelop sherter plants. It is
also possible for seeds from c~ld storages to remain
dormant for scmetime an! s will ncot germinate at the
same time as cother storage treatments. This will
eventually affect plant height ~f such cold storage
seeds. Smaller seeds of baft bags in room temperature
as well as larger sceds in paper envelopes in the desicca-
tor on averare, prcduced the tzllest plants during the
period of study. These two storage conditions could
have been recommended as the most ideal but the 1lncaud
farmers may not be able tc affor desiccators or know

how to use them,
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There was a sinificant intcraction between varicty

1

and storage conliti ons as theay arfect plant height

(Table 23). It was ~bserve! that seeds stored in the
freezer reduce! significantly the height ~f Maiduguri
Improved plants while seeds stored in the refrigerator
equally had adverse effcct n Ex Gayanawa plants. This
confirms vicws by feattie and bhoswell, (1939) wha “bserved
that low temperature micght be expecte! to 8o retard lifc
processes thaot very little amount ~f respirati n would be
involved. Thore may als~ "¢ increase frequencies »f
chromosome aberration which Sax and Sax (1964) reported
to have ~ccurred with increase in age of stored ~nion

sceds.

53.2. Yield of Onion

There were no significant effects ~f variety, seed
size and sce! storage conlitions on yield r its compo-
nents (Table 26). Therc were also no significant

interactions betwecn the factors concerned.

(1) yield cf Oni~n and the Location

There was no significant difference in total yield
between the tw: loicati ns (Ta'le 26) iut the quality of
yield was significantly betler in Kadawa than at Samaru,
This is in ayrccment with the earlier observation on
growth which showed that leaf lovelopment (leaf number
per plant and plant height) was much better in Kadawa

than in Samaru. 7Total percentage yiclad of holters and



rotten hulbs werc highlv siinificant a2t Samaru than at
Kadawa. But the total porecnt split bulbs were slijhtly
significant at Kadawa than at Sasnaruv. With the cnvir-ne-
mental growing condition being supcrior at Kadawa than
at Samaru, it is not surprisinc that the quolity ~fF the
yicld comprinents was bhetter at Kadawa than at Samaru.
The significant Jdifferences in yicld compencents between
these twn locaticons were, however, not large cnough t

bring about significant diffcrocnces in total yicld.

(ii) Yield of Oni:n and Varicty

T~tal yield and yield components werce not signifi-
cantly influcnced by varicty (Table 26). However,
Maiduquri improved varicty had hi jher percentage bolters
and splits than Ex Gayanava varictye. This is probably
due to the fact that Ex Gayanawa variety which had
heavicr sceds had more fo..! reserves and better yicld
in both locations. It was also rhserved that Ex Gayanawa
variety had morc but insignificant amount <f rotten
bulbs, (Table 26)., This can be ascribed to the pro=-
duction »f large sized bulbs which arc casily suscepticle
to fungus attack than thc smaller hulbs produced by

Maiduquri Improved variety.

(iii) yield of Onion and Seed Size

There was no significant influcnce of seed size ~n
ondon yield, Intcractirns ~f pairs ~f factrrs,namcly

seed size and yiell c~mp nants werc observed but they



were not raflected in the tnkal vield,

In this investiqgation, plants from larger seeds
produced higher yicld components (Lolters and splits)
than thhse from smalloer secdls (Table 26), although not
significant. 7This ag2in could be attriruted to the coffect
of mrrec food reserve which trigouvred carly germination
and resulted in carly maturity. Consequently, the
larger scecded plants produce? higher yicld components
but were not reflected in total vicldl, Jilsc the onion
has hcen characterized as a 1 ng growing scasonal vegetable
as observed by Wood et al (1977), crops of small sceds
with long growing season have no offect on the ultimate
size of the bulbs. This is becausc, in gencral, sccocdlings
from the large seeds (within the seed 1ot) of a varicty
may show a cistinct initial aldvantage, but this was

likely to be l-st by the time plant maturity was reoched,

(iv) Yield ~f Onion and St rage Conditi-ns

Total yield and yiel! comprnents werc not signi-
ficantly influenced Ly strorage ceonditions. It was
observed in this investigation that sceds stored in
prlythenc¢ bags bnth in the refrigurator and freczer
produced more rotten bulbs (Table 26), although statis-
tically insignificant. These sewds absorboed moisture
content from 6,57 t~ 8.8% and 2,9%, respectively, (Table
10). Barton (1961) ~bserve! that thc weak and stunted

charactcr « f the scedlings which resulted from sceds of
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high mristure content could he carriced forrward to bulb
production duc to physinlogical as well as geneticel

reasonse.

Alsn seeds storced in the desiccatr over calcium
chlori‘e were sbscrvaidl to produce hicher nercent b-lters
(Table 26), although statistically insignificant.

Purkar and Barncjcee (1979) belicved that it is possille
the dryness f thesc sceds could affect the memirane
properties ~f the cells an! this could lend to variahi-
lity in population, some ~f which are heritable. also
Faulkner and Jncks :n (1980) observed that small sceds of
low moisture contont if store?! in desiceators can
develop hard-scededness so that such sceds do not
germinate as quickly (normal germinative responses were
inhibited) as <1- sceds stored in cother treatments. They
also obscrved that undesirable yiel! comprnents may be

produced H»y desiccated seccods.

It has becen observed in this investigation that
seeds in baft bargs in rm temperaturce produced more
but insignificant splits which may be luc to physiological
(inhcrent characteristics within the seeds) ~r environe—
mental (when the growing conliticons favour the splitting
~f onicn bulhs of this particular storage condition)
factors. This storage con'ition alse gave the highest
but insignificant t:tal yicld. This can be attributed
toc its orod storage envir nment such as adequate perferatijon

fr exchange ~f cases an? m isturc,
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SUMMLRY

Onicn secds ~f two vari.tics, namely Maituguri
Improved and Ex Cayanawa were stored fo.r 17 months in
six different conlitions, polythene bags in rrom tempcra-
ture, baft Haags in rom temperature, polythenc bans in
the refrigerat r, baft bags in the refriccrater, poly-
thene Lags in the freezer an! sceds in Laper enve lopes
in the desiceatsr wver calcium chloride. The varictics
were each separated inte tw scoed sizoes (less than 2.0mm
and 2.0 to 2,5 mm in width) Ly the use of Endec tte
sieve separators. DBy thc 8 mnths ~f storage, two
storage treatmonts namely, pelythene Bags in room
temperature and bkaft bags in thc rofrigerator were
discarded duec to accelerated decline in germination
which was also accompaniz! Iy mouldiness and sprouting.
The remaining four storage eonditions werc eontinucd
up to 17 mnths after which the investigation was

terminate-,

Results of thc storage trial in the lavoratory
showed no sinificont interactions bDetween all the 3
main factors stulicd (varicty, sced size and storage
conlitions) except the cffect ~f peirs of fact 'rs studied.
Maiduguri Improved which hatl lightor seeds jave lower
germination in polythene bos stored in room termperzture
than Ex Gayanawa variety. On the intcracti-n ~f variety
and secd size, after 2 an! L months of storace, larger
seeds ~f Mailduguri Improve! varicty gave significantly

higher gceminaztion than the smalloer scels. This difference
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ceascd later, However, such effect was not noticed for
“ha: 2 sced 3iz s f Ex Gayonowa vasiety. Tn this
connectirn, it was ~Uscrvesd that Ex Gayanawa with hcovier
sceds was sucowrior to Maiduguri Improves in laboratory
see ' cerminatiwn risht thesugh t. the cnd ~f the storage
periods Malsturc: e ntent incrensced steatily during
storage espoecially in sceds st e in polythene bags in
room temperaturs and baft bays in the refrigerator while

seeds in the desiccator ha! lower meisture content.

Results - f cach - f the fact rs stuldicd sh wed no
significant !iffcrence in initinl sece! qgermination hetween
the 2 varictics but aftor & months ~f st rage, Ex Gayanawa
was significantly supcrior t- Meiluguri Improved. The
larger sced size was significantly hicher in sced
germinati-n at all samplin, -lates (uxcept at 4 months)
tr the =zmaller sized scels thus sugaesting that bigher
sceds can maintain seed vialdility for longer pericds
of time than smallor scodse amongst the storage con-
ditisns stu'icd, baft bays in roon tempersture and
pclythene “ags in the refrigorater and freczer were the
best for onin sced storage.

It would appear that the only rption opened t~ the
Nigerian small scale farmers is t~ store their sceds in
baft bags in well ventilat..! roms, since they 49 not

have e~nlinc lcvices such as refri crators and froezerse.

Results o f be th nursery trial indicnted that field
emercence was ckout 9%, compared with initial laboratory
sced gurmination of 97%. Emcrycence and scedling growth

werc not affecic ]l significantly by sced size or storage
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conditi-nse about one = thir?d of the number of seedlincs
that emer od after 7 days were Jleal at transplanting, as
such it may be econcluded that in tropical environmental
conditioneg such =5 in Nijgoria, ahout 3 times more of viable

sceds than required should he sown to make allowance for

the loss +f scxdlin,s hy transplanting time.

Resulte f the ficl! trials inJicate that plant
heiht anl number of lenves per plant groew more vigorous at
Katawa than at Samaru during, the first ton weeks after
transplanting wut these si'nificant ‘diffcerences werc not
cbscrved 13 weeks after transplontin;e Usually whon
plants attain maturity, incroasc in ve ctative qrowth
pattern such as number of luaves per plant and plant
height cease and their cncorgy resources arc devoted to
the fillin; an! ripenin; »f tholr reproductive structures.
No significant intcracti ns woere found between the 3
factnrs studice! except the e¢ffuct of pairs of factors.
In the intiraction of varicty and locationg it was
observe! that at Kadawa, Ex Gayanawa varicty crew more
vigorously, matured 5 days earlicr an! ove significantly
higher bulb yicld than Maiduquri Improved variety.
Kadawa is hnwever, close t© Kura the main scurce »f Ex
Gayanawn vorictys. In Samaru, thoe differences in thesc
two varictics were insignificant. However some siconificant
interactions «f pairs of factors occurrcd Aduring tho

growth of thoe ~nion after transplantinge
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CONCLUSJTONS

- -

The following conclusions are drawn from this

investi.otion:

1.

3.

4.

In compariscn with Maitu uri Improved, Ex Gayanawa
variety produced heavicr sceds at Samaru and
maintained its seed virkbility in storcc for longer

perinds,

The varic ties did not <iffer significantly in their
growth, time «f maturity and bulb yleld at Samaru,
but at Kalawa, Ex Gayanawa row mere vigorously,
matured 5 days earlicr and ¢ave sijnificantly
hicher bulb yicld than Mailujuri Improved., Ex
Gayanwa's source was Kura village closc to Kadawa,
which explains the supcricrity of this variety over
Meaidugyuri Improved (which criginated from Borno

State) at that locaticn.

Llthough larger seeds (2.0 to 2,5 mm seed size)

were more viable after storase than the smaller ones
of less than 2.0 mm see! size, n» significant
differcnces werc noticed !'octween thesc two seed sizes
in field cemergence, rowth, maturity date and total
bulb yiel! and its components. The use ~f larae

seeds is pr-bakly ~nly alvantageous in crops of short
cduration an! not in the oni n which is a 1o5n; duration

crope

Among the storoge conlitions studicd, the baft bagys
in rcom temperature and the polythene hags both in

the refricerateor and froececzer were the hbest and
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equnlly ywod f r siad SU gagus Suzd storse in the
desicecator was as goue! bo thess after 8 months but
became sicnificantly inforrisr after 15 months ~f
stor~e. Polythene Ya's in room tempercture and
baft bass in the refrierator gave significantly
low laboratory sced orminnti-n accompanicd by
increase in sced moisture contenbt anl ther mould

aqrowthe

Little «r no sicnificant interacticon between all
the threce fact rs stu'ied (varicty, scel size and
storage conliti-n) wac noticed in sced laboratory
serminaticon, ficl? cmerocnce; plant growth and

hull Yil. 1da

Significant interacti n "wstween the respoctive pairs
of factors were quite froquent especially during
seed storaye in particular, under adverse storage
conditi-ns, larqer sceds mazintoinod their viability
lonjer thin the smaller "nese. No significant
interactions were noticed in field emergence and
seedlin; ¢r wthe S . me si  nificant intcractions
accurred during subscquent oni~n r~wth after
transplanting but none of them was significant in
tstal bul® yiel® and Hulb qualitye.

Best seced gnality and Tl yields ¢ wull be obtained
if farmcrs selact the hoest availalble local strains
within the hounlarics «f istinct eclngical onion

proluction areas,

Seed graling acerrling to size may be of advantage

for varictics which arc¢ known to producce smnll secds.



10.

Small scale Nijeria farmers siaould eontinue to

store their onion seeds in the trarlitional method
1.ce in baft bays in & well ventilated and fairly
coul store,

For cemmcrcial onion sced crowers and vegetable seed
companics, sead re=conditi ning (Uryino tn 6.5% of
moisture countunt), cc.ling lcvices (refri-crators
and froezers) and air tight containers are esscentinl
for successful ~nicn sced storoge unler Niscerian

environmental csnlition.
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Do Lo AFPENDTIX

Table xe 1: Numboer of mothor hulbs obtalnedt Tfroom
1980/81 dry scas>n production
} I gy e N Twin Rotten Trtal
S/No. varlaty Bolters holtors bulbs bulhs
1 Maidlujuri Impr wved 1394 1799 jalzbid 2B 32347
2 carly Texas Grano 675 rO2 40 12 1329
3 Ex Mubli I D75 822 21 6 1825
4 Ex Mupi II 1124 1066 31 g8 2229
5 Ds/79 /B2 494 603 & 21 1124
o Ex Gay.nawao 11149 1780 0 2 1058
7 Ex Kano 1815 28131 29 132 4817
8 Rama Improved 450 593 31 0 1058
Total §,076 10,084 182 307 18,656

Foot note: Only the non=Uolters »f 10,084 bulls were good

en-unh tn eontinue the exporiment with.

These

were stored from May 1981 through November 1981,
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Table /..2: Effect cf storage on onion mother bulbs
(from May 1981 - MNovember 1981) used in
secd multiplication for 211 experiments

A St T-tol  Losscs,sprouts ————
S/No. V: C ]
/ aeseq stored & .rotted bulbs'surVival Survi-
val
1. Maiduguri
Improved 1799 780 1019 56.6
2 Ex Mubi I 820 592 228 27.8
3. Ex Mubi II 1066 986 80 765
4 D3/79/B2 603 415 188 13,2
5. Ex Gayanawa 1780 758 1022 57.4
6. EXx Kano 2841 2024 314 28.6
7. Bama Improved 573 489 93 16.7
Total 1084 6610 2872 32.3

Foot Note: Early Texas Grano Variety had 100% losses within
2 months ~f storaagc and thercfore was not included.
Survivals above were used for seed production.

Table A.3: Average weight of 100 bulbs ~f the different
varieties (kgs)(1981)

Total weight £ 100

S/No. Variety bulbs (kg)
1e Maiduquri Improved 145
2. Ex Mubl I 146
3. Ex Mubi II 158
de Ds/79/82 153
Se Ex Gayanawa 156
6a Ex Kano 90
7. Bama Improved 164

8. Early Texas Gramo 243




Table /is1: Weight f dgied seceds obtaine! from

harvestc. umbcls (1982)
S/No Varicty N OF ~5cels by
) bulbs weight (kgs)

o plarto '

1s Mai luguri Improved 1019 6,73

2 Gx Mubi I 228 0,95

K Ex Mubi I 80 0.33

: DS/79/132 188 2.91

3 Ex Gayanawa 1022 7:19

6. Ex Kano 214 0.98

74 nama Improve:! 23 0,72
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Takle h.03 [Fvaluatiin s:¢ '1ing emergence in the Nurscry:
o Experimental laycut
RT VioiMi Vislﬁ v152M4 1u1M2 102ML V151M3 V152M3 132M,
o :
RIT ViS,)M V152M1 V,lq,ll\‘]?’ ‘1.1'182!\13 V'lSlM- V’lsim‘l V,lS,le V,J“Szl‘f})}
RI S :
I1 V181M4 V1J2M3 V192M2 V164M V181M3 V132M3 V152M1 V151
r 7 o =
RIV \1131M3 V132M2 U102M-’l V131M2 V’ls‘lml V,lSzM,l V132M3 Vis'lﬂf1
Kéx Note:
”i = Variety: Compnsilte
. bi = Sizc one: Less than 2.0mm
S, = Size two: 2.0 to 2.5 mm
M1 = Storage c¢cndition one: Baft bags in room temperature
M2 = Storage condition two: Polythenc bags in refrigerator
3 hs = Storage condition three: Polythene bags in freezer
? ﬂ; = Stcrage contition frur: Faper onvelopes in the
Pt “desiccator
’5 i N Flot size: 1m2
A 100 secwls sown/row; b orows/plot.

Total numher ~f plots = 32
Replicates 4
20 cm pathwny betwveen replicatesa

20 cm pathway hetween plots,




Table h.6: fOxperimental layout for the Hurseory on
transplant covaluation

RT - RII RITI RIV
—_
VS, M, v 35M, V8. M, V.S, Mg
V5.1, VS, v, 8,M, v, 5,M,
V,5,M, V84My V85, v, S,M,
V54, VS Mg V5 My v 5. M,
Y4337 V454My Vq54™M3 Ve® M
!
V,5,Mq VS, M, V., S,My v S,M,
V4 S,M, v, S,M, v 8,My V.S, My
V., S,M, v, S,M, v, 5,M, V8, M,

V1 = Variety: Composite

Si = Size 1l: less than 2.9 mm

82 = Slze 2: 2.0 bt 2,5 mm

M1 = Storage conditinn 1: Baft bags in room temperature
Mo = Steorage condition 2: Peolythene bags in the

refricerateor.
™ = Storage conliticrn 3: Polythene bags in the freezer

M = Storage ¢oniiti-n ¢: Paper envelonpes in desiccator
Plot size = D8 m x 0.6 m

] I i{ 4 grams seerls plantoed <4 rows/plat

" T tal number of plots = 32

Replicatess 4.



Experimental “lan for the FPicld Trials of the
Effect of Sceel size and storage conditions on
the qermination ana subsequent yicld of onion
hulbs (Rancdomized Mlock Design)a

Tc‘:‘lble f-\to?:

RLOCK I } F%LO;C‘E‘ _II N LLOCK ITT
S,V M, 8,V H, S,V My
1.1 2.1 ¢ # 3.1 8
IRTIRY S VM S.V.M,
2¥42 .. 172" - 1Y1"
1.2 25:1 3&2
SV, My SV M, 1 5.,V M,
1.3 2.3 < 3,3
S. V.M $. V.M
2v1's 2¥ M) . S,V My
14 = 2.4 a 1 3.4
S,V My S,VoMy S4V,M,
1.5 2.5 3.5
S,VMe ! SoVoM, SoVqM3
16 2,6 a 3.6
S,V4My ! S, VoM, S,V My
1.7 2.7 P 3.7
S, V..M 4
1Y2M2 2 8,V,M, . 5 S,V M,
1.8 2.8 3.8
S,V M, i 5,V My _] S,V,My
1.9 - 2.9 3.9
S,V My » S,V My . S,V My
1,10 2.10 3,10
S,V oM, S,V 4, 5,V M.
1.11 2,11 3.11
S,V oMy L S,VaMy SpV4My
1.12 2,12 3,12

(CONTINUED ON PAGE136}




Tahlce Ae.7: (Continue!)

BLOCK I LLOCK II BLOCK III
._...I.‘ l !
51V2M1 51V2M1 E 51V1M2
1.73 2a13 3,13
52V1M1 ' S2V1M2 51V2M3
114 2.14 3.14
S, VLM a
2°2°3 35V, My S4VaMy
1,15 2.15 3.15
SlviMl 62V1M1 BnisiviMi
-.Lp 16 2016 3516
! —

5, - S8ize¢ 1 = Loss than 2.0 mm scedt size

1

S, = Size 2 = 2,0 mm ~ 2,5 mm sccl size

vy - Variecty 1 = Maiduguri Improved

V2 - Varicty 2 = Ex Gayahawa

.Mi -~ Storage 1 = Baft bags in room temperature

Mgy = Strrage 2 = Polythene hags in the Refriqgerator

M3 ~ OLtorage 3 = Polythens oags 1n the froezar

M4 - Storage o = Paper envelopes in the desiccator
Plot size 2.8m x 2.4m.
Total Numbor f plots = 18
1 m alleyway Dehween each block

: 0.5 m alleyway between cach plot.
b
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