“"STUDIES ON CERTAIN SEED TECHNOLOGICAL ASPECTS OF BELLARY
(Allium cepa L.) AND AGGREGATUM ONIONS®

Thesis submi tted in portial fulfilment of the
requirements for the Degree of Master of Science (Agriculture)
in Seed Technology to the Tamil Nadu Agriculturdal University,

Coimbatore.

By
P- MURUGESANs B. Sc.s (Hort.)

Department of Seed Technology

Agricultural College and Research Institute

TAMIL NADU AGRICULTURAL UNIVERSITY
COIMBATORE = 641 003.

1994



CERTIFICATE

This is to certify that the thesis entitled "Studies on
certain seed technological aspects of bellory (Allium cepa L.)
and ogoregatum onfons™ submitted in partial fulfilment of the
requirements for the deogree of MASTER OF SCIENCE (Agriculture)
in SEED TECHNOLOGY to the Tomil Nadu Agricultural University,
Coimbatore is a record of bonafide research work carried out
by Mr. P. ﬁURLBESAN under my smervisinn-md guidance and that
NO part of this thesis has been submitted for the award of any
other degree, dipl'oma, fellowship or other similar titles or
Prizes on that the work has not been Published in part or full

in any scientific or POpular journal or magazine.

MW_%;

Place : Coimbatore r. Ce Dharmal ingam)

/
DQtE / » \_% 4 ('?l;

Chairman

APproved u L_,Q o %___.*

Chairman (Dr. C. Dhaormal ingom)

Members :

/

(Dr. T.V. lemuJu)

2 |

(Dr.S,.THAMBURAJ)

Date : External Examiner. Mﬁ



TO

MY SISTERS
RIAMIAIMAKESTHIMI

MUTRUMAR]




Hcbnowledgement



ACKNOWLEDGEMENT

I take this opportunity to express my deapest sense of
gratitude to my guide ond Chairman, Dr. C. Dharmal ingom, Head,
Dept. of Seed Technology for his aerudite guidance, personal
attention ond constant encouragement at evary woment during

the period of investigation.

I have immense pleasure in thanking the members of
Advisory Committee Dr. T.V. Korivaratharaju, Director of
Research TNAUS and Dr. V. Ponnuswomy , Professor of
Horticulture for extending their helping hand ond offering

critical suggestions during the course of this Sstudy.

On a special notey, 1 wish to thank
M. A. Vijayakumar, Dr. P. Balomurugon and Miss. D. Kalavathi,
Assistont Professors, pDepartment of Seed Technologys TNAUs for

their bountiful help given during my course of investigation.

My special thanks are due to Miss. Uma Roni and

Mr. Babu for rendering help in preparation of thesis.

On a personal note [ owe my heartful love to -Agri.
Dhanasekaran, Udhaya Kumar, Ganesan, Senthilkumar, Periyasamy,
Lakshmanan, Narayanasamy, Krishnakumar, Kadirvelu, Selvam,
Kamal, Kennedy, Khan and all my class mates and U.G student
friends for their comaraderie at every stage of shaping this

thesis work.



I express my indebtedness to my parents for having

carried me to their shoulders and brought me to this stoge.

I am grateful to ICAR for extending financial help for

the entire study period.

Finally, | thank Stor=-age Computer Centres; Pollachi for

neatly typing the thesis manuscript.

). G trey

(P- MURUGESAN.)






ABSTRACT

STUDIES ON CERTAIN SEED TBCHNOLO GICAL, ASPECTS OF BELLARY
(Allium cepa L.) AND AGGREGATUM ONIONS

By
P. MURUGESAN

Degree: Master Of Science(Agriculture)
in Seed Technology

Chairman: bDr. c. Dharmalingam, Ph.D.,
Professor and Head

Department of Seed Technology

Tamilnadu Agricultural University
Coimbatore 3.
1994.

Studies were conducted at the Department of Seed
Technology, Tamil Nadu Agricultural University, Coimbatore with

the seeds of bellary onion (Allium cepa L.) cv. Nasik red and

aggregatum onion (Allium cepa var. aggregatum) cv. Mutlur loecal,

to elicit information on the 1) quality of size graded, seeds

ii) seed deterioration pattern under ambient as well as at
different Relative humidity regimes, iii) topography of seed
Senescence sequence and iv) hydration-dehydration treatment on

the maintainence of viability and vigour as well as

productivity.

The seed lots of both onions can be processed using ISS 170

wire mesh to improve the viability and vigour of seeds.




with Thiram

The bellary and aggregatum onion seeds treated

(2g/kg) can be stored safely in polyethylene bags for eight

months under ambient conditions prevailing at Coimbatore.

major role in seed

The relative humidity played a

deterioration. The seeds of both bellary and aggregatum lost

viability very steeply withina week. AS the RH decreased (90 and
75%) the deterioraticu rate slowed down. Very little reduction

occurred in the seeds stored at 50% RH.

Topographical staining of acceleratedly aged seeds of

bellary onion revealed that the key tissues at the radicle

region senescenced first folowed by the plumular region and then

descendea cu uaypocotyl region which culminated in the death of

the embryo.

Hydration-Dehydration treatment with disodium phosphate
solution (10~% concentration) can be given even to two-month
old seeds with a soaking duration of two and half hours. The
H-DH seeds_showed improvement in vigour and germination besides,
it maintained the potential in the subsequent storage period

also.

The five-month old seeds of bellary and aggregatum onions
given the hydration dehydration treatment and tested for their
productivity in a field trial along with control seeds, gave
significantly higher bulb yield (7.7 to 12% and 17 to 19%, in
bellary and aggregatum, respectivley) with improvement in plant

height,
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CHAPTER 1
INTRODUCT 10N

Onion (Allium capa L.) is one of tha most importont

commercial vegetable Qrown throughout the wWorld. Among

the fifteen vegetables listed by FAQ, onion falls sacond to

tomato in onnual world production. |t occupied an area of

1.79 M.ha with a production of 25.39 MT (FAOD. 1988). The

major onion producing countries are Chinay, India, U.S.As

Russia, Japan, Spain, Turkey, Brozil and Egypt.

Onion is an ancient crop in India ond was arown in

an area of 2.36 laokh ha with an annual production of 31.81

L]

lokh MT (Gill and Tomer, 1991). India's share in  world

production was about 8 per cent ond occupied second
position. In India, Maharashtra is the leading state in
onion production accounting for more than 20% of the area
and 30 per cent of productionj the other major states being
Guajarat, Karndtaka, Tamil Nadu, Orissa, Madya Prodesh,

Uttar Praodesh and Andhra Pradesh.

Among the onions, the large onion (bellary onion)
is exclusively seed propagated while the small onion
(aggregatum onion) is mostly vegetatively (bulb) propagated
for commerciaol production except in few cases such as  the

Mutlur onion, a local variety of aggregatum onion,

pPropagated through seeds. [In contrast, invariably the

bulbs ore used in the both cases for seed pProduction.



A formidable bottle neck in onion production is the
non availability of guaranteed quality seeds of Iimproved
varieties and higher cost of seeds. Onion is a short-lived
Se;d (Boswell at al.» 1940) aond retains viability for 1ess
than one year under ambient storage condition (Justice et
al., 1977). Use of sub-standard seeds affect not only the

field stond but also the productivity of the crop.

To improve seed quality, seed processing 1is an
escsential operation. Size grading improves both the
physical ond pPhysiological quality of seeds. The
germination and field emergence potential of 1large seeds

were higher and gave increased yield (Emery, 1985).

Ageing is an inevitable and irreversible process in
any 1living and so is the seed. O(Onion seeds 1loose their
vigour and viability comparatively faster than seeds of
other vegetcbles: Being a microbiotic seed, maintenance of
viability under . ambient condition would be a stupendous
tasks which require special consideration. Temperature and
relative humidity controlled storage of seeds would greatly
minimise the physiological deterioration and consequent1§
extend the shelf-life. PBut such facilities especially to
corry over large quantity of seeds would be far reaching
atleast for the present considering the cost involved for
the required installations. Therefore, evolving improved

sotrage methods and treatments to protect the seeds under



hostile storage conditions with the use of easily available
resources wWould greatly help the seed producers and
ultimately benefit the growers. Further, the hazards from
storage fungi comprising of several species such as
Aspergillus, Penicillium etc. would also tell wupon the
longevity of seeds by reducing germination and causing seed

discolouration. Use of appropriate fungicides to contain

them is equally important.

Hydration=dehydration treatment was found to be
effective for the maintenance of gigour and viability of
onion seeds. It was also claimed that such treatments
besides, improving vigour and viability oaugmented the

productivity of the resulting crop.

Although informations are made available on certain
aspects of bellary onion seeds, absolutely no work has been
carried out td the country or elsewhere on the seed
technological aspects of aggregatum onion and hence this

Primory study is of great significance.

To gain informations on some of the major problems
confronted with onion seeds, some of the investigations
Were corried out with the saeeds of bellary and aggregatum
onion in this treatise at the Depurtment of Seed

Technology, Tamil Nadu Agricul tural University, Coimbatore

With the following objectives.




4.

To stondardise procaessing of seaeds to rasolve
qQuality seads in ballary and aggraegatum onion.

To study the deterioration pattern of bellary onion
seeds under acceleratad agaeing conditions.

To descern the Iinfluence of relative humidity
levals on seed ageing pattern.

To evolve improvised storage methods to prolong the
vigour and viability of bellary and aggregatum
onion seeds under ambient conditions and,

To control the deterioration of stored seeds by
hydration=dehydration treatment and to evaluate
their effect on the production potential of the

resul tant crop.







CHAPTER 11
REVIEW OF LITERATURE

The literature pertaining to various aspects of the
study were reviewed giving more emphasis on studies related

to onion on given below aspect wise.

Effect of seed size on quality attributes

Borna and Haas (1969) reported that heavy seeds of
onion (2.42 9 1000-1) germinated earlier than the 1ighter

1

seeds (3.23 9 1000- Y. Plants from heavy seeds grew better

and produced more leaves thﬁn lighter seeds.

In Peanut Dharsalingam and Ramokrishnan (1981)
reported significant differences in 100 seed weight, rate
_of emergence, fiald stond, number of primary leaves, dry

weight of root shoot ond pod vYyield between seed Ssize

grades.

Hussaini et al., (1984) reported that different
sizes of maize seeds registered significant differences in

germination, DMP and 100 seed weight upon grading.

Palanisamy aond Romasamy (1985) noted increase in

shoot and root length and drymatter production with the

increase in size of bhendi seeds upon grading.



The germination and field emergence percentage wer-e
higher for large seeds which increased the total number of

bulbs and bulb vield in onion (Emery, 1985).

Vijayakumar and Dharmalingam (1988) reported thot
large size seeds of cole crops (cabbage, cauliflower,
carrot and radish) were superior in respect to 100 seed
weight, germination and vigour potential. Similor
observations were reported in maize hybrid by Krishnaventi
and Vanangamudi (1989). They also found that 1large size
seeds performed better in storage and maintained higher

viability and vigour in ageing test than small seeds.

Kalakannavar et al., (1989) reported that heavy
Wheat seeds performed better thon 1light seeds. The
germination DQPCEHtOQE. root length, shoot length and

vigour index enhanced as the seed size increased.

In soybean Reddy et al.s (1989) reported that seed
SiZze wos negatively associated with protein content and the
reverse with oil content. They established 100 seed weight

differences in soybean seed sizes.

Gamiely et ol., (1990) reported that larger sized

seeds of onion gave 900d stand establishment.



Raveendranath and Gopal Singh (1991 ) had shown that
sunflower seeds retained by 4.7 mm sieve and above
registered higher seedling vigour as compared to seeds

retained by 4.5 mm and ungraded ones.

Heather and Sieezka (1991) reported that large size
seaeds (2.0s 1.8 mm) of broccoli emerged quickly than small

cized seeds (1.6 and 1.4 mm).

Studies carried out in chillies reveadled that small
size seeds (9/64" R) deteriorated faster than medium (8/64™
R) or large (8/64"R) size seeds when they were

acceleratedly aged (Thiagarajans 1992).

Storage environment

High temperature and high moisture contents were
detrimental to vegetable seeds and caused considerable

reduction in the viability potential (Kirti Singh auand
Pandey, 1976). |

Agrawal (1980) noted that the seed moisture as - 10w

as about 3 per cent would halp in minimizing loss of seed

viability in onion during storage.

Alison and Mathews (1984) reported that seed

lots with low vigour had poor retention of viability 1in

storaoge while high vigour lots had good storage potential.



The onion seeds stored at high temperature (45 +
1C) lost viability very quickly. The rate of loss increased

with increased in seed moisture content under anaerobic

(sealed) condition (Agarwal et al., 1988).

The viability of onion seeds CV. Nasik red could be
maintained for five vyears in cold storage. There was
excessive leaching of electrolytes, soluble sugars and free
amino acids from seeds stored at ambient conditions (16=35
C and RH 25=-90 per cent) (DoiJjodes, 1990). He ualso reported
that reduction of moisture content from 10.0 to 6.5 = 7 per

cent wWas beneficial for retaining high seed viability.

Storage containers

A pPackage wWhich is moisture proof or moisture
resistant could be of value in prolonging the germination

and vigour of seeds (Harrington, 1973).

Amaoral et al., (1982) established that storage of
onion seeds in sealed caon for 12 months did not affect the
germination rate or capocity even three months subseduent

to cans were opened.

Vik (1985) reported that onion seeds dried to 8 per
cent moisture content aond kept in omnia (glass) packages at

15 Cy in Pealpa (polythene + Aluminium + Paper) bags at 8 =



L
15 C had a favourable effect on garmination energy and

retenion of germination rate, than control. The onion seads

stored in polythene pouches maintained Viability beyond 20

months where as, seeds packed in cloth bags retained

germination upto 16 months. (Hari Singh and Gurmit Singh,

1989 and 1990). The studies made by Singh (1990) showed
that the onion seeds dried to 4 per cent moisture content

and stored in cloth bag lost viability within 15 months,
While the ceeds stored in polythene Pouches decreased 21
months after storage. Shelar et al. (1992) had shown that
onion seeds with moisture content of 4 to § per cent could
be stored for 360 days in aluminium foil and plastic bags

With minimum germination of 70 Per cent.:

Effaect of seed treatment

Jayaraj et al. (1987) reported that the seeds of
tomato, chiliies and brinjal treated with captan or thiram
and stored in aluminium foil pouch maintained viability for

18, 12 and 12 months, respectively under ambient
conditions.

Jacqueline (1988) reported that combined
GPPlication of thirom and bavistin on brinjal seeds prior
to storage recorded maximum germination and vigour over a
Period of 18 months. Aluminium foil POuCh wWas efficient

over polyethylene bag and cloth bag.



vijayakumar et al. (1991) reported that bellary
onion ceeds treated With captan 76 per cent WDP at 2 9 kg-1
at 8 per cent moisture content and pocked 1in 700 9uage
polyethylene bag maintained good viability (more than 77
per cent) wWhere as the seed stored in cloth bag lost

germination quickly (35 per cent after ten months).

Seed treatment With five different chemicals
(Thiram, Coptans Captafol atonik and cytozyme) either alone
or in combinaotion failed to increase the shelf=life of

onion seeds beyond one year under ambient storage

conditions (Guptas 1991).

Effect of relative humidity on seed deterioration

Loss of viability and vigour of seed were
-influenced by various factors of which relative humidity
and temperature of the storage environment formed the two
most importuﬁt factors influencing seed quality during

storage (Agrawal, 1982).

It was not generally realised hoWw quickly the seeds
might deteriorate under certain conditions. As early as
1948s Clarks indicated that only few days of exposure to
high atmospheric humidity (100 Pper cent RH) ond high
temperature (29 C) could cause significant reduction in the
viability of onion seeds. Gane (1948) found that onion

seeds could be stored safely at 0 C and 30 per cent RH for

two to three yeors.

10



Toole (1958) reported that onion seeds (13.2 per
cent moisture content) With an initial germinotion of 94
per cent, When stored at 80 F and 80 per cent RH the

germination per cent decreased to 12 per cent in 3 weeks.

Nutil (1964) on the other hand, reported that
excessive dryness reduced the longivity of seeds. Ruostao
and Harinaton (1969) suggested that below 5= per cent

moisture cucumber seeds deteriorted.

The seeds stored under desiccation, moisture level
was showed a gradual increase in internal seed moisture and
within 20 days, the moisture level increased from 10 to 11
per cent. Increased leaching of inorganic and organic
substances wWere found to be associated With RH and
temperature  (Tokayanagi and Murokami, 19683 Ching and
Schoolcraft, 1968F Abdul=-Boki and Andersons 19708 and

Bradnock and Hdtheus, 1970).

According to Alison et al. (1977) Pea seeds stored
under extremely humid condition after 3 weeks of storage
led to increased leckage of electrolytes. Viability b;gan
to decline after 6 weeks in humid storage at 26 C and after
2 days 1in 94 per cent RH ot 45 C, but was maintained in

both dry and intermediate humid condtions.

11



poi jode (1985) reported that onion seed
deterioration was enhanced by high teimperature and relotive

humidity during seed storage.

Carperter et al,. (1991) have observed that
relative humidity and temperature during sﬁaruge Were
important in retaining seed viability with RH having larger
effect. Optimum condition suitaoble for storage wWas dt 19 C

and 26 per cent RH.

Charjan et al.s (1992) reported that the -humid
storage conditions (63% and 92% RH) were detrimental to
seed viability and vigour. Seeds of soybean could be
safely stored under dry conditions (32% RH) upto next

Planting.

Seed senescence pattern

Ageihg is on inevitable and irreversible process
in ony living:befng ond seed iS no exception. Roberts
(1972) considered it reasonable to support that there could
be a group of ‘key cells' most of which have to remain
functional for the seed to retain germinability. Baner jee
(1978) considered that the mesocotyl region including the
root and shoot meristems to be the most vital ‘'key tissue'

in the seeds of onion and barely.

12



The study by Purkar et al., (1982) ravealed that
mesocotyl region of the seed including root and shoot
meristems seem to be the most vital Key tissue in pea and
wheat seeds. Krishnasamy (1985) reported the deterioration
pattern of sorghum seads employing topographical
Tetrazolium test on progressively aged seads, the first
siogn of deterioration wWas observed dt the tip of the
scuttelum followed by scuttelum bottom, aleurone layer,
coleorhizasroot apex, Coleoptile shoot apex and lastly the

middle portion of the scuttllum and mesocotyl region.

Krishnasamy et al.s (1989) reported that the
coleoptile wWas the first tissue to deteriorate in rice
seeds followed by the epiblasts lateral scales ventral

scale, coleorhiza, Plumule, radicle, inesocotyl and

scuttel lum.

Control of seed detarioration

Onion seeds lost the vigour and viability
comparatively faster than seeds of other vegetables and it
could not remain viaoble for more than one year under

ambient condition (Justice et al., 1977).

Loss of viability of wheat, rice, Jjute, sunflower,
PUlses and several vegetable seeds under ambient and
accelerated ageing cnditions were significantly slowed down

by sooking the seeds half way during storage with water or

13



dilute solutions (10”2 to 10”3 M) of a range of chemicals

for 2=6 hr followed by drying back to its original weight

(Basus 1976)- Hydration seed treatmant wWith dilute

colutions of disodium phosphate, codium chloride at 20 to

litre of woter at 2 to 4 l1itre per Kg of seeds
(Basus,

50 mQ9 per
for 2 to 6 hr increased viability in most seeds

1977).

Dasgupta et al.s (1977) reported that when stored

wheat seeds treated with water or dilute solutions (10 5 to

1073 M) of sodium chloride, disodium phosphate, soidum
thiosulphates, oxalic acid, cystine, P-amino benzoic acids
EDTA, oallic acid and other chemicals slowed down the 10SS

of vigour ond viability and can be restored under natural

and accelarated ageing conditions.

stored 5-6 month old seeds of cotton cv. MCU-5
soaked in wWater for 3 hr for linted seeds and 1 hr for
delinted seéds;and &ried to its original weight increased
the percentage of germination from 73-82 as against 54 per
cent for control seeds. An increase of 30 and 11 per cent
for linted and delined seeds were recorded! respectively

(Dharmal ingam and Basu, 1978). -

Rudrapal and Basu (1979) reported that hydration of

5 month=0ld wheat seeds soaked in sodium phosphate (dibasic
-4

1077 M) for 2 to 5 hr followed by drying back reduced the

loss of vigour and viability. Hydration of 12 month=old

14



rice seeds by moisture equilibration for 24 to 72 hr or by
soaking in water for 6 hrr followed by drying greatly

reduced the deterioration of seeds (Basu and Pal, 1980).

Pathak and Basu (1980) found that hydration =
dehydration treatment wWith water or taonnic acid und P-
hydroxy benzoic acid for freshly harvested seeds or very
0ld deteriorated seeds was ineffective and but = the

chemicals showed slightly better effect than water.

Perl and Peder (1981) found that hydration
dehydration treatment of acceleratedly aged pepper seeds
kept their level of vigour for atleast two months following

the treatment.

Hvdration-deﬁvdration treatment of stored sunflower
seeds with or without chemicals effectively controlled loss
of vigour and viability under different ageing conditions
(Dey and Basu, 19823 Dharmalingam, 1983) and treated seed
showed gréafef dehydrogenase activity and reduced 1lipid

peroxidation.

Basu et al., (1985) suggested that physio chemical
treatment for mustard seeds slowed down seed deterioration
by reducing lipid peroxidation and free radical formation
and maintained better membrane integrity, higher amylase

and dehydrogenase activity.

15



Doijode and Raturi (1987) reported that hydration
dehydration treatment given to acceleratedly aged seeds OoOf
tomato and radish showed enhanced storability and

viability.

Mandal (1987) reported that hydration for 6 hr and
8 hr with stored coriaonder and fennel seeds, respectively
followed by drying showed better post aging germination per

cent and seedling growth than control.

Hydration = dehydration treatment for 15 month-old

onion seeds With sodium phosphate (10_4

M monobasic) and
sodium sulphate (10 7 M) showed only minor additional
advantage than 1) soaking in water for 6 hr 2) dipping for
5 minutes then Kkept covered for 2 hr. 3) Moisture
equilibriation with water soturated atmosphere for 48 hr
followed by SloW drying back to original weight in all

cases (Choudhuri and Basus 1988).

Saxena et al. (1990) reported that hydration -
dehydration of76 month - old onion seeds cv. Nasik red wWith

4 M) for 6 hr followed by drying back to its

GAs (10
original haight significantly increased the garminotion_per

cent, seedling length and dry weight.

Dharsalingam (1990) reported that 8 month=old seeds
of rice cv. ADT 36, Bhavoni and C0.40 when hydrated wWith

disodium phosphate (10" 7 M) for 6 hr maintained 85 to 87

16



per cent germination after 32 months of storage compared

with 16 to 45 per cent in control.

The large and small seeds Oof sunflower given the

cooking treatments for 2 hr with water as well as dilute

colution (2 x 1072 to 2 x 1071 M) of disodium phosphate
sodium chlaoride, P=hydroxy benzoic acid and tcﬂnic‘ac1d
followed by drying back maintained high vigour and
viability during csubsequent storage under different

temperature and RH (Dharmalingam and Basus 1990).

Pulaﬁisamv and Karivaratharajus (1992) reported
that cooking of tomato seeds With dilute solution of
disodium phosphate (10-4 M) or sodium chloride (1(]“'3 M)
areatly reduced further deterioration under natural

condition and recorded increased germination and vigour.

Thornton and Powell (1992) reported that hydration
~dehyration treatment given to accelaratedly aged seeds of
brussels sprout cv. Asmer and cauliflower cv. Asmer and
cauliflower cv. Hipop showed greater germination rate and

seedling growth. | )

Penaloza and Eira (1993) reported that hydration =
dehydration treatments with accelaratedly aged toumato seeds

(42 C»s 100%Z RH for 72 hr) showed improved germination and

vigour.

17



Hydration—=dehydration treatment on productivity

Tomato seeds treated with dilute solutions of
sodium chloride (10-3 M) or sodium phosphate (dibasic 10-4

M) proved better for field performance aond productivity
(Mitra, 1979).

Kundu aond Basu (1981) reported the beneficial
effects of hydraticn =dehydration treatment to carrot seed
with sodium thiosulphate (10-5 M) aond disodium phosphate
(10-4 M) for 2 hr on field performance and the roots from
treated seeds were bigger than control. Bondopadhyay
et al., (1982) reported that soaking and drying of Jute

seeds for 1 hr showed significant beneficial effects on

vield per plant and total vield per hectare.

Doijode (1987) reported that hydration =dehydration
of vegetable seeds resulted in better establishment of
seedlings. Among them onion seeds responded more. for
hydration -dehydration treatment than large sized seeds

(garden peaq).:

Hore et al. (1988) reported that seed treatment
Wwith GA ot 100 ppm significantly increased the fresh
weight, dry weight of bulbs and leuf dry weight in onion
Cv.Red globe. pharmalingam and Basu (1989) reported that

12 month = old mungbean seeds given invigoration treatment

5 q

Wwith taonnic oacid (2 x 10- M to 2 X 10- M) resulted in

higher yvield and dry matter production.
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CHAPTER II1

MATERIALS AND METHODS

The materials along With the methodol09Y dESCFibed

pter pertain to the studies on the seed

of bellary and ogoregatum

Technologys Tamil

in this cha
onion

technologlcal aspects
d out at the Department of Seed

carrie
Coimbatore during 1992-93-

Nadu AQPiCUltUPGl yuniversitys

Bellary onion cseads were purchased from

M/S.Sundarappa gounder, a ceed merchant at Pollaochis

Coimbatore district and that of aggregatum onion from a

ceed grower at Mandamedu, South Arcot district. Both the

cseeds wWere relatively fresh althoughs the exact date of

harvest was not knownj it would be approximately two months

after harvest.

I. Stondordisation of sieve size for agrading

The buyk seeds were size graded using ISS 170s ISS
140 and ISS 120 (ISS = International standard sieve) wWire
mesh sigves. The seeds retained in each one of the sieves
designoted as Sy, Sy and S3s respectively were seperately
Collected, weighed ond expressed us recovery percentage.

The 9r
9raded seeds were evaluated for seed Quality using the

following response Parameters.
1. 100 Seed weight

2. Standard geraination test



2a. Modified roll=towel method (MRT)

3. Seedling growth measurements such as root and
shoot length.

4. Dry matter production (DMP)

5. Vigour Index (VI)

6. Electrical conductivity of seed leachate (EC)
1. 100 Seed weight

The 100 seed weight in respect to each size grade
was determined as per ISTA (International Seed Testing
Associationy 1985) procedure using 8 X 100 seeds oand the

mean expressed in mg.

2. Stondard germination test

The germination test was conducted as per [STA
rules (Anon, 1985) wusing roll towel method. Four
replicates of 100 seeds were used and the test carried out
at 25 + 2°¢C dndfqo + 5 per cent RH maintained in a
germination room illuminated with fluorescent light. After
12 days the germination test was evaluated and the normal

seedlings wWith 'bent knee' were expressed as germination

percentauge.

-

20. Modified roll towel sethod (MRT) (Dharmalingam, 1988)

For the growth measurements the ceeds were

germinated in modified roll-towel (MRT) method described

20



by Dharmalingam (1988). The replicotes of 26 seeds each
were used in respect to each size grodae. The germination

conditions adopted for standurd garmination test Was

followed here also.

3. Grwoth measurements

Ten normal seedlings from MRT method were taken at
random for measurement. The length of root and shoot of

individual seedlings Was measured seperately and mean value

exprassed in cm.

4. Dry matter production (DMP)

The seedlings used for growth measuréments were
token in butter paper covers shade dried initially and
Subsequently dried in a hot air oven previously heated and
maintained at 85 1_1‘C for 29 hr. The mean dry weight of

seedlings was recorded in mg.

S. Vigour index (V])

The vigour index was computed using the procedure
of Abdul -Bok § and Anderson (1973) With certain

modifications aos shown below and expressed as whole number.

.VI = Germination (%) x Total seedling length (cm)

= \=\

. VI = Germination (%) x Drymatter production (mg)

21



6. Electrical conductivity

100 seeds token at random were rinsed With
deionised water and soaked in 100 ml of deionised water for
16 hr at room temperature (25 + aac). The seed-=steep woter
was decanded and referred to as seed leachate. The
electrical conductivity of the seed leachate was measured
in an pDigital Conductivity meter and expressed ds

1

M-mhos cm ' (Presleys 19568).

[II. Effect of seed size on storability

TWwo seed size classes namely, large (S4) and small
(Sp) (ISS 170 and 1SS 140) dried to 8 per cent moisture
content, and dry dressed with Thiram (29/kg9) were packed in
cloth bags (Cq) and 700 gauge polyethylene bags (Cp) stored
under ambient conditions of temperature and relative
humidity along ﬂith the untreated counterpart. The seed
samples were draﬁn at monthly interval and evaluated using

the following response parameters.

1. Moisture content of the seed

2. Standard germination test. 5
3. Seedling growth measurements

4. Dry matter production

5. Vigour index

22
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1. Moisture content of the seed

A weighed quantity of the seaeds were taken in
weighing bottles and heated in a hot air oven maintained at
105 + 1°C for 16 + 1hr. After drying the bottles were taken
out oand cooled in ‘desiccator for 30 minutes. The moisture

content was calculated using the following formula (ISTAs

1985).
M2 = M3
Moisture content s ========= X 100
rig = ™4

Where, H1 = Weight of container and its cover.

Weight of container with its cover and the

M2
content before drying and,
M3 = Weight of container, with its cover and

contents after drying.

I111. Effect of Relativa humidity on seed deterioration

The _desired relative humidity conditions were
achieved by using KOH solution of different concentrations

as detailed below on standuard recommendations (Solomaon,
1951).

S-No. KOH (9/100m1) Relative humidity (Z)
1. 0 100
2. 11.75 90
3. 22.25 ™

4. 33.70 50



The respective grade of solution for maintaining

the desired relative humidity was taoken at tha bottom of
the desiccator and closed air=tight. Approximately 10 9
ceeds taken in cloth bag were pluced on the Wire guage kept
at the brim of the desiccator. Precaution was token to
avoid direct contact of seeds with the solution. The
assembly after making air tight was Kept at room
temperature. The seed samples wWere drawn at  wWeekly
intervals (Wq to Wg) and seed quality evoluvated using the
following parameters.

1. Stondord germination test

2. Seedling growth measuremernts

3. Dry matter production

4. Vigour index

5. Electrical conductivity
IV- To study the senescene pattern under accelerated ageing

condition by employing staining technique

Size graded (1SS 170) Bellary onion seeds were
accelerately aged at 100 per cent RH and 40 C for 10 days
(D to Dqg)- For this seeds were first placed in swall
perforaoted paper packet and orranged loosely inside a
desiccator. To maintain 100 per cent RHs water was taoken
at the bottom of the desiccator and closed tightly with the

lid.
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(]
For maintaining 40 C constant temperature the

desiccator with seed pockets wos kept inside a B.0.D.

o
incubator set at 40 C. Sead packets were reuarranged
everyday at o fixed time to facilitate uniform ageing. At
one day interval of ageing the staining pattern of the

embryo was studied by tectirazolium staining technique (ISTA,

1985).

Tetrozolium test

Tha seeds were first pré conditioned by soaking in
water over night. The embryo was then seperated following
preconditcioning. After removing the seed coat by cutting
SO0 as to expose embryo. Care was taken not to injure the
embryo while removing the seed coat. The embryos were
immersed in tetrazolium solution (0.5%Z) and kept at 40° C
for one hour in dark. Embryos were washed Wwell with water
and the staining pattern of the embryo studied. In
addition, after each interval of ageing seeds wWere

evaluated for the' following response Parameters.

1. Standard germination test
2. Seedling growth measurement -
3. Dry motter production

4. Vigour [ndex method 1, 11

20



V. Control of seed deterioration by hydration=dehydration
treatment

Processed seeds (ISS 170) of 2 months old bellary
and aggregatum onion were given hydration=dehydration
treatment by soaking in dilute solution of Disodium
phosphate (10-4 M) for two and half hr- followed by drying
back to their original moisture content. Control seeds wWere
not soaked but dried along with the hydrated seeds. The
control and treated seeds after evaluvating their quality
were packed in poper bag and stored under ambient
conditions. Subsequent analysis for seed quality were made
at monthly inéerval (P4 to Pg) using the following

parameters.

1. Standard germination
2. Seedling gorowth medasurement
3. Drymatter production

4. Vigour index

Vi. Effect of hydration =dehydration treatment on crop
productivity

Processed seeds (]SS 170) of bellary and aggregatum

onions wWere given hydration = dehydration traatmént on

Sﬁb. 6th and Tth (T1s T2 and T3) months after harvest of

mother seeds and subsequerntly stored for 3, 2 and one month

respectively, before soWwing in the nursery for field

Planting. The plot size for vield trial adopted was 3.4 m2

26



With ten ridges for each treatement and replicated thrice.

The cultural practices recommended for the commercial crop

Wwere adopted. Q(bservationg on morphometric trait,

such as

Plant height and the bulb vield were recorded in each
treatment after harvest of crop.

The data were analysed statistically for

interpreting the treatment effects.
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CHAPTER IV
RESULTS

I. Seed size studies

Bellary onion (Table. 1)

The results of seed recovery percentage of the
Nasik red bellary onion seed lot used for the study
constituted mostly of large seeds (ISS 170 retained)
followed by the medium size ones (ISS 140 retained) to an
extent of 82.0 and 14.0 pPer cent, respectively. The
percentage of small seeds (ISS 120 retained) in the lot was
howevers very low (3.0 per cent). The seeds that passed
through 1SS 120 Wire mesh sieve (1 per cent) comprised
mostly of shrivelled, ill=filled uand inert materials and

hence eliminated from the study.

The 100 seed weight showed large and = significant
di fferences in respect to seed size classes. The
differences in weight were 26.2 and 45.3 per cent between
the large ond mwedium and large and small seads,
respectively. Between the medium and small seedsy a
difference of 25.8 per cent Was seen, almost equal as that

of the large ond medium size seeds.

The germination percentage of seeds showed
significant difference due to seed size. The germination
percentage of large seeds was the highest (91 per cent)

followed by those of the medium size seeds (83 per cent).
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Table 1. Effect of seed size on seed quality in bellory
onion cv. Nasik red

Seed size grades (]SS)

Parameters e ecsneecssenreseessss Mgan CD(P=0-06)
i R AT L. DS, D LR S
;;;;-recoverv(Z) 82.0 14.0 3.0 - -

100 seed weight(mg) 362.0 267.0 198.0 276 3.52
Germination(x) 91.0 83.0 24.0 66 5.34

(72.54) (65.65) (29.33)

Root length(cm) 6.9 6-4 5.7 6.3 0.34
Shoot length(cm) 9.8 9.5 8.3 9.2 0.34
Drymatter production  19.0 16-0 13.0 16.0 1.76

seedlings 10 (mg)

Vigour index

(i) (G Z x DMP) 1710 1328 1078 1372 104.16
(ii) (G Z x TSL) 1494 1338 954 1262 71.60
Electrical

conductivity 94.0 85.0 77.0 85.0 1.30
(u.mhos cm )
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In both the cases, the level of garmination was well above

the seed standards prescribed. gn the other hand, it was

very low (24 per cent) in respact to Small seeds ie., ubout

56 per cent below the standard Prascribed.

The measurements of arowth manifestations of 12 day

- o0ld seedlings raised from the seeds of different <ize

qQrades all showed significant and positive results

registering high values for large seeds followed by

the
medium sSize seeds and lowest for cmall Size seeds. The
percentage increase noticed in respect to root length was
7.3 and

11.0 pPer cent between the large to medium and

medium to small seeds, respactively. In the case of shoot

length, the difference between the large and medium was

very meagre (about 3.0 per cent) buts between the medium

and small however, was great (12-.T7 Per cent).

The dry matter production of seedlings showed
Parallel results as that of root length. The differaences
Obtained were 15.8 and 18.8 per cent between thea large to

medium ang medium to small seed, respectively.

The vigour index values showed significant
differenceg among seed size classes, irrespective of
Computation methods. Germination (X) %X DMP registered
higher values than germination(X) x Total seedling length.

The differences obtained in the former method was 30.5 and

;
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28.6 Per cent between the large to medium and medium to

small seeds, respectively} between the large to small seead

it Was 36.1 per cent. [In the latter mathod (Germinotion

(X) x Total seedling length), it was 23.3 and 18.8 per cent
between the large to medium and medium to smal seed

respectivelyj between large and small seed it Was, 36.9 per

cent.

Electrical conductivity of the seed leachate showed
significant difference in respect to sgeed size. The
difference was 9.5 and 9.4 per cent s respectively between

the large to medium and medium to small seed.

Aggoregatum onion (Table. 2)

The results of seed recovery percentage of the
Mutlur 1local type aggregatum onion seed lot used for the
study revealed that it contained about 69 per cent of large
seed (ISS 170 retained), about 22 per cent of medium size
(ISS 140 retainedi seeds. Unlike the bellary onion, the
medium and small sized seeds together constituted about 30
Per cent of the total as ag&inst 17 per cent in bellary
onion seed lot. The seeds that passed through ISS 120 wire
mesh sieve (0.5 per cent) comprised mostly shrivelled, ill=

filled and inert materials and hence eliminated from the

Study.
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Toble 2. Effect of seed size on seed quality in Agoregatum
onion CVv. Mutlur local

Seed size grades (ISS)

pParameters cmmmmee e ————neeeme= Mean  CO(P=0.05)
studied 170 140 120
Seed recovery(%) 69.0 22.0 8.5 - -
100 seed weight(mg) 267.0 182.0 163.0 201 7.18
Germination(%x) 91.0 85.0 5.0 84 2-10
(72.50) (67.20) (60.00)

Root length(cm) 5.8 5.2 4.3 5.1 0.31
Shoot length(cm) 8.6 6.0 4.1 6.2 0.81
Drymatter proguction 17.0 14.0 11.0 14.0 1.16
seedlings 10 (mg)
vVigour index

(i) (G X X DMP) 1526 1196 274 999 81.13
(i) (G X x TSLY 1197 889 181 754 55.86
Electrical y
conductivity 85.0 78.0 73.0 79.0 0.95
(u.mhos cm ')
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The 100 seed weight showed large and significant

difference in respect to seed size classes. The difference
in weight were 31.8 and 42.6 per cent between the large to
medium and large to small seeds, respectively. Between the

medium and small seeds the difference was 15.9 per cent.

The germination percentage of seeds showed

csignificant differences due to seed size. The germination

percentage of large seeds Was the highest (91 per cent)
followed by those of the medium size seeds (85 per cent).
The small seeds of agaregatum onion -showed fairly high
germination (75 per cent) in contrast to small seeds of

bellary onion (24 per cent).

The arowth measurements of 12 day = old seedlings
raicsed from the seeds of different size grades showed
significant ond positive results. High values were
registered for large seeds followed by the medium Size
seeds and lowest for small size seeds. The percentage
increase noticed in respect to root lenoth was 10.4 and
17.3 per cent between the large to meidum and wedium to

small seeds, respectively.

In the case of shoot length, the difference between
the 1large and medium was 30 pPer cent. But between the

medium to small was 31 per cent.
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The dry matter production of seedlings showed
significant differences in respect to seed size. The

difference wWas 17.8 and 21.4 per cent between large to

medium and medium to small seeds respectively.

The vigour index computed froim germination
percentage and total drymatter production as well as from
germination percentage and total seedling lengths Showed
significant differences between the seed size classes. The
former gave higher values for dll seed size grades than the
latter. The difference noticed in the former was 25.3 and
79.6 per cent between the large to medium and medium to

small seedsy, and 21.6 and 77.0 per cent, respectively in

the latter case.

Electrical conductivity of the seed steep wWater
showed significant results where the differences were 8.2
per cent and 6.4 per cent between the large to medium and

medium to small-seeds. respectively.

Seed storoge studies

The storage studies carried out for eight months
under ambient conditions With the seeds of Bellary and
aggregtum onion of two size grades (]ISS170 and [1SS140)
following seed treatments With thiram and packed in cloth

bag ond 700 gyouge polyethylene containers exhibited

significant differences in seed quality.
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Bellory

seed moisture content (Table. 3)

The initial moisture content of seeds at packing
both in the cloth bag (Cq) and polyethylene bag (Cp) Was
8.0 per cent upon storage for 8 months. The seed moisture
had increased to an extent of 4.9 per cent in respect to
the seeds in Cq and 2.0 per cent those in Cz. In both the
cases, the quantum jump wWas high. Between containers, the
seeds in cloth bag'registered more moisture thon those in
polyethylene bag . Between seed sizes, the large size seeds
(ISS170) absorbed more moisture 3.6 per cent than the small
csized (ISS140) seeds (3.3 per cent). The seeds treated
Wwith thiram (T4) had significantly lower mean moisture
content (11.4 per cent) when compared to the éontrcl (Tg?
seeds (11.5 per cent). However, the difference between them
was only 0.1 per cent. As the period of storage advanced,
there was consistent  gain in seed moisture content
irrespective of treatments and size of seeds. [n control
seeds, the moisture content increased from 8.0 to 16.2 per
cent where the large sized seeds had higher moisture than

the small seeds.

Germination percentage (Table. 4)

The initial germinotion of seeds was 87 ound 83
per cent for the large and small sized seeds, respectively.

The seeds stored in Cq suffered more loss than those stored
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in Cp to an extent of about 6 per cent. The untreated large
seeds stored in Cq and C, showed a biological 10sS Of 63.2

and 39 per cent, respectively.

The overall results revealed the superiority of Cz
over Cq and Tq over Tg. AS the period of storage advariced,

the germination reduced from 85 to 40 per cent.

Root length (Table. 5)

The differences in mean root length were
significant due to seed size, trestment, container and
Period of stroage. The reduction in root length was more in
untreated seeds stored in cloth bag suffered a biological
loss of 56.4 and 46.5 per cent in Sq and Sp, respectively.
The corresponding reduction noticed in the counterpart
seeds stored in Cz wWas 45.1 and 30.2 per cent,
respectively. In the case of treated seeds, the biclogical
ldss occurred Wos 41.9 per cent and 25.5 per cent in
respect to C> and 48.3 per cent and 39.5 per cent in
respect to Cq for Sq ond Sy, respectively.

The oanalysis of variaonce brought out the overall
Superiority of Sq (4.3 cm) over Sy (3.8 cm)j the Co (4.2

Cm) over Cq (3.9 cm) ond Tq (4.1 cm) over Tg (4.0 cm).
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shoot length (Table. 6)

The mean differences in shoot length of seedlings

were significant in respect to all treatments. The

moximum biological loss occurred in untreated seeds which
were stored in cloth bag to an extent of 43.2 and 27.7 per

cent, in S1 and 82. The corresponding reduction noticed in

the counter part seeds was 40.2 and 20.8 par cent. The
container (C4q Was superior (6.8 cm) to Cz (6.6 cm); The
treated seeds (6.8 cm) wWas significantly better than the
control (6.6 cm). AsS the period of storage advanced, the
shoot length reduced significantly from 8.4 cm (Pg) to 5.7

cm (Pg).

Dry matter production (Table. T)

The dry matter production of seedlings differed
significantly in all the:treatments. The maximum biological
loss was with untreate& seeds stored in Cq to extent of
27.7 and 37;5 per cent, respectively for S1 and Sp. In
contrast, the counterpart seeds stored in Co suffered in
the ronge of 16.6 and 37.5 per cent. On the other hand,
the biological 1oss occurred in treated seeds was in the
Order of 22.2 ond 31.5 per cent for Cq und 11.1 and 18.7

Per cent for Co in respect to Sq and Sy seeds.

The results revealed the superiority of large sized

Seeéds (15 mg) over small sized ones (13 mg). Between the
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containers, Cy (15 mg) Was superior to Ci (149 mg). The

seeds treated with thiram wag better than the control by

registering an overal) mean of 13 and 12 m9, respectively.

The reduction in DMP was significant at different gtorage

periods with a fall from 16 to 12 ng (Pg to Pg).

Vigour index I (G.Z x DMP) (Table. 8)

The computed vigour index revealed significont
differences where the untreated Seeds stored in (4
undergone maximum biological 1lousgs (73.4 and 84.1 per cent)
in Sq9 and Sz as against 56.0 and T0.6 per cent for the
counter Part seeds in Co. For treated seeds, the
corresponding values were 60.6 and T7.7 per cent in respect

to C1 30.5 and 59.8 per cent for CE' in the case of 31 and

Sy seeds.

The analysis of variance revealed the superiority
of Sq (1102) over:SE (7?0}! C2 (1028) over to Cq (842)3 and
Tq (808) over Tg (804). As the period of storage advanced,
the Vigour Index reduced significantly from 1360 (Pg) to

480 (Pg).

Vigour Index Il (GZ x TSL) (Table. 9)

The results obtained were parallel to thaot of the
Previous computation except for the differences in the

Numerijcq) values.
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Agoregatum onion
Moisture content (Table. 10)

The initiol moisture content of seeds at pPacking
was about 8.4 per cent. Following storage for 8 months,
the seeds gained moisture to an extent of 3.3 per cent in

respect to seeds in Cp and 4.8 per cent in Cq-

The seeds stored in polyethylene Qained moisture
upto 11.3 per cent as against 12.8 per cent in those stored
the cloth bag. The treated seeds had significantly lower
moisture content (11.1 per cent) than the control. As the
period of storage advanced, there was consistent gain in
cseed moisture content irrespective of treatments and

containers.

The mean seed moisture gained by the large size
seeds was more (11.6 per cent) than the small seeds (10.0

Per cent).

Germination percentage (Table. 11)

The initial germination of seeds was high, 84 per
cent and T4 per cent for the large aond small seeds,
respectively. The untreated seeds stored in Cp ond Cq
Showed a biological loss of 36.9 and 51.1 per cent and 50
and 74 per cent for Sq and S seeds, respectively. In

contrast, the biologicdl l1oss underwent in treated seeds

o0
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packed in Cp WAS 33.3 and 44.5 per cent and in Cq1 48.8 and

68.9 per cent, respectively for the large and small seeds.

The overall results revealed the superiority of Co

over C1 and T1 over TU' As the period of storage advanced,

the germination reduced from 82 to 39 per cent.

Root length (Table. 12)

The dif ferences in mean root length Were
significant due to seed size, treatments, containers and
period of storage. The reduction in root length was more
in untreated seeds stored in cloth bag and the biological
loss Wwas 62.6 and 47.5 per cent in 31 and So, Eespectivelv-
The corresponding values for the counterpart seeds stored
in POlyethylene bag were- 46.2 and 32.2 per cent
respectively. In the case of treated seeds the biological
losses were do.szer cent and 24.2 per cent in respect to

C1 ond 45.3 and 38.3 per cent in respect to Cp for S4 and

Sz respectively.

The overall results revealed the superiority of S,

(4.2 cm) over S5 (3.5 cm)j Co (4.1 cm) over Cq4 (3.5 em) and

"1 (4.1 cm) over Top (4.0 cm).  As the storage of period

a
dvanceq, the root 1ength got reduced significantly from

5.1 cm (Pg) to 3.2 cm (Pg).

...III.-—___.
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shoot length (Table. 13)

The difference in shoot length of seadlings was

significant in respect to all treatments. The maximum losS

was suffered by untreated seeds of both the grades, stored
in cloth bag to an extent of 31.6 and 35.3 per cent in Sy
and Spz. The corresponding reduction noticed in the
counterpart seeds stored in polyethylene bug was 30.3 ond
6.15 pPer cent in 54 and Sps respectively. Between
the containers, (Cy) Was superior (5.9 cm) to Cq (5.7 cm).
The treated (Tq) seeds registered higher shoot length (5.9
cm) than control K.7 cm. ASs the period of storage

advanceds the shoot length reduced significantly from 7.0

Dry matter production (Table. 14)

The - differences in dry matter production of
seedlings wWas significant in all the treatments. The
moximum biological loss occurred to untreated seeds stored
in cloth bags both the large and small seeds. The
counterpart ceeds stored in polyethylene bag showed a  10Ss
in the range of 37.5 and 30 per cent in Sq and Sp. on the
other hand, the loss occured in treated seeds Was in the
order of 18.7 and 32.1 for Cq and 12.5s 29.2 per cent for

Cos respectively for Sq and 52 seeds.
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The overall results raevealed the superiority of
jorge sized seeds (14 mg) over small sized seeds (11 M9)}
that oOf polyethylene (13 mg) over cloth bug (12 mg) and
treated (13 mg) over the untreated ones (12 mg). The
reduction in DMP was significantly different during Pg to

pg (14 mg to 10 ma).

vigour index I & II (Table. 15 and 16)

The computed vigour index (] and 1) showed
significant differences, where the trend of results were
parallel. By and large, the trend revealed the superiority

of CE in both the treated and untreated seeds. Between

treatments, the treated seeds registered higher VI values

than the control. The large seeds had higher VI than the
small seeds. AS the period of storage advanceds the VI
volues decreased significantly irrespective of treatment,
containers and jSEEd size. In each CGSE the numerical

values shoned smdll differences.

Effect of RH of the stnruge environment on seed quality in

bellaory onion .

Moisture content (Table 17)

The moisture content of seeds stored under varied
RH  levels at ambient temperature showed significant

differences petween levels and period of storage as well as

08



e
?::::;g"------leg-------22 """" ;g"""ga" Mean
v 8.0 8.0 8.0 8.0 s0
" 20.2% 11.5  11.8  10.0 13.4
Wo - 14.1 12.8  10.2 9.3
W3 - 17-6  13.3  10.5 10.3
Wa - 18.1  13.3  12.1 10.9
Ws _________: _______ EEZf----lS‘T 12.6 12.2
Mean 4.7 14.9  12.5  10.6

% - The seeds wWere completely infected by saphrophytic fungi
CD s(P = 0.05%2)
Between W

Between RH
Between W X RH

0.20
0.17
0.41
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their intractions. The overall results revealed that With

the increase in relative humidity lavels, the seads

cbsorbed Mmore moisture and thereby, the seed moisture

content increased significantly, Similarly, os the period

of storage increased, the seed Mhoisture content incredsed

significantly .

At each relative humi dity level, the quantum

increase as Well as the rate of moisture abcorbtion

exhibited large variations. For example, under 100 per

cent RH level, the quantum jump in moisture content was 12
per cent over a period of one week enhancing the seed
moisture from 8 to 20.2 per cent. Since the seeds were
completly infected by fungi further observations could not
be recorded and the seeds discarded. 0On the other hand,
under 90 per cent RH level the seeds took almost five
weeks to reach that moisture level of 20.4 per cent. The
rate of increase in inbibition Wwas dbout 3.5 per cent over
G pPeriod of one week Nhi;h prevailed upto the following
three weeks. Beyond that the rate absorbtion decreased to
1 = 2 per cent per week. In the case of seeds stored under
7S per cent RH, the quantum increase in seed moisture
Content over a period of five weeks Was only ?.T per' cent
enhancing the ceed moisture level from 8.0 to 15.7 per
Cent. The initial rote of obsorbtion by the seeds WAS
9lmost the some as that of 90 per cent RH ie. about 3.8 per

> it
Cent during the first week of storage. However s

o



dgcreased drastically durlng the

Subsequeant
at the rate of about 1 5 per

pedﬂl 1ing

ceant axcept guri
n
the last Week which: was narkag p— 9

cent.

n the
I case of 50 per cent RH storage, the quantum

increased Qs Well as the rate of absorbtion were at

its
lowest ebb. The seeds attained only 4.6 Per cent increase
in seed moisture content over a period of five weeks. In
this case also, the initial increase was rather fast (2.0
per cent) followed by a very slow absorbtion rate of (.2
per cent during the subsequent two weeks and about 1 per
cent during the fourth and fifth weeks of storage. Thus
the seeds attained distinct moisture level under specified

RH conditions at each period of storage.

Germination (Table 18)

The percentaged germination of bellary onion seeds
stored under different ;RH levels showed significant

steep in
differences. Loss in germination was rather very

t declined
the seeds stored under 100 per cent RH level. I

of stofage
from 86 to 15 per cent W ithin one week

des, the seeds
occounting for- @ loss of 71 per cent. Besices:

r
d hence furthe
Were completely smothered bY fungi  On

hese seeds.
testing could not be carried out With €
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joble 18- Effect of different RY 1avers

germination(x) of bellary on
room temperature storage

RH levels (%)
tion  ====nccea e e e e

(weeks) 100 90 (4 50

",,0 86.0 86.0  86.0  86.0
(68.03) (68.03) (68.03) (68.03)
(22.78)% (68.62) (65.40) (68.09)
(40.98) (41.36) (66.70)

W3 - 40.0 91.7 81.0
. (39.23) (40.20) (64.16)

Wgq - 36.0 40.0 T6.7
(36-87) (39.23) (61-13)

W5 = 25.0 8.7 T3l
(30.00) (32.37) (59.13)

Mean 16.8 52.8 53.8 81.3
(15.149) (47.29) (47.77) (64.53)

-_-__-----_---------------—-----—--——------------------—-—-

* = The seeds were completely infected by saphrophytic fungi

67.6
(56.21)

2.8
(37.26)

40.7
(35.90)

38.2
(34.31)

31.8
(30.37)

Figures in parenthesis indicate arcsin values.

CD =(P = 0.05%>

Between s (0.6
Between Ry = 0.50
Between i x RH = 1.23
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In the case of Seeds storeaed under 9q Per cent RH

Jevely there was practically pg loss in germination

during
the first week. From second weak

geclining significantly,

OonWards it storted

The logg Was about §Q Per cent
during the scond week and Subsequently the rate decreused

slowly in the range of 3%, 4% ang 11 pPer cent during the

third, fourth, aond fifth weeks of storage,

respectively.
Howevers the difference in the reduction was significont ot

each period of storage.

AsS regards the seeds stored under 75 per cent RH,
the quantum decrease in germination during the first week

WaS about 3 per cent unlike that obtained with 90 per cent

RH level for the same period of storage. puring the second

wWeek of storage the decrease in germination Was

significantly more (39 per cent) and - in

second

the subsequent

third and fourth week, the reduction was rather
Very narrow (less thuan 2 per cent). After four weeks of
Storage, the gérminotion' percentage of seeds wWas
Significantly 1ow (28.7 per cent at 4th week) striking a
difference of 11 per cent from that of the previous week.
The seeds stored under 50 per cent RH level did not
Show any difference in germination during the first two
Weeks of storage. From third week onwards significant
decrease was noticed. However, the rate of loss Was 10W

and 5
Uring  subsequent weeks also which ranged between 2
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S —— '-'E
o —
(NEEKSE _______________ —
v 6.5

Wq 4.9%

W2 =

W3 =

Wq =
. S
Mean 1.9

Between W

= 0.07
Between RH = 0.06
Between | x RH = (.15

------------------

H levelg ¢ < st
7 T e

85 &8 e 6.5
6.9 6.5 6.3 6.0

6.5 5.7 6.3 4.6

6.1 5.3 6.5 4.5

5.0 4.4 6.3 3.9

3.7 4.0 6.2 _-__E:E ______
5.7 5.4 es
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per cent only. The totaq) loss in garmination of seeds over

five weks of storage was on)y 12 per cent.

Root length (Table. 19)

The results of arowth measurements (root length) of
12 day old seedlings showed significant differences due

to relative humidity levels and periog of storage as well
as their intractions.

The results in respect to seeds stored under 100
per cent RH were significant with g decrease in root length
of about 25 per cent (from 6.5 to 4.9 cm) within one week
of storage the rate of decrease was very .steep when
compared to other treatments. Since the seeds were
discarded after a week of storage due to fungal infection

further testing could not be made on these seeds.

In respect to seeds stored under 90 par cent RH,
the root length differences noticed UPto tWo weeks were
Very small (about 2 per cent) and were on par to edch
Qther, Subsequent to that, drastic reduction in the r_*c:ot
length was observed at the rate of 6s 15 and 20 per cent
during the third, fourth and fith week of storage,
Fespectively . The total reduction in root length was 2.8
€M (43 per cent) on account of five Weeks storage at 90 per

Cent RH atmosphere.



In case of seeds stored under 75 per cent RH s the
root length o0Of seedlings remained unchanged during the
first week (6.5 cm). Subsequently it decreased
gignificantly during the second, third, fourth oand fifth
week Of storage. The total reduction in root length was
2.5 cm over five Weeks period accounting for 38.5 per cent.
Howevers NO consistency in the rate of reduction was
noticed between the individual period of storage. For
examples it wWas 12 per cent reduction in the second week, 6

per cent at the third and 14 per cent at fourth week.

The sSeeds stored in an environment of 50 per cent
RH didnot reveal significant differences in root length
during the storage period and undergone only a minimum
reduction of (0.3 cm which was only 4.6 per cent of the
initial value. A over view of results showed a reduction
in root length of 4.6 to 23.0 per cent in different RH

regimes.

Shoot length (Table. 20)

The shoot length measurements revedled significant
differences as in the case of root length. The seeds
Stored at 100 per cent RH showed rapid and great reduction

Within one week to an extent of 29 per cent bringing down

the actual length from 11.3 to 8.0 cm. Under 90 per cent
RH atmosphere the seceds took almost five weeks to reach
puring

that 1eve)l of reduction in shoot length (8.1 cm).
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20. Effect of diffaran
vl length(Cm) of hal)

I YTy -
ooty 100w m g e
e i
W s 9-7  10.7  12.2  10.2
W - 9.4  10.1  11.1 7.6
W3 = 9.0 9.7 10.3 7.3
W4 - 8.6 9.4 9.6 6.9
W5 RGN - - SN.... SO ... M. <
v 3.2 9.3 10.1 0.7

= - The seeds were completely infected by saphrpphvtu:fungi
CD =(P = 0.05%)

Between W
Between RH
Between W X RH

0.10
0.08
0.20



- first week, the reduction in shoot length was rather

cteep tO OGN extent of about 194 per cent und subsequently

(¢ showed down to 3.0, 4.2, 4.4 ond 5.8 per cent
respectivelv at the seconds third, fourht and fifth week.
gver five weeks of storage the mean decrease was 28 per

cent with an actual reduction of 3.2 cm.

In the case of ceeds stored under 75 per cent RH
enVirpnment. the reduction in shoot length after five weeks
was from 11.3 to 9.2 cm which accounted for 19 per cent
when compared to the initial values. The rate of decrease
howevers, showed G different trend wheres upto tWwo Weeks, it
wae in the order of 5.3 per cent the next tﬁo subsequent
weeks at 3.5 per cent and during the fFifth week it qot

reduced at 2 per cent level.

In respect to seeds stored under 50 per cent RH the
total biological 1oss in shoot length Was comparatively 10W
(16.8 per cent) when compared to other humidity levels.
The rate of reductiofn Was also very clow during the first

three weeks and their di fferences were al1so on par to one

onother. puring the fourth and fifth week of storage it

goined momentum ond decreased at thé rate of about 16 Per

cent,
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Table 21 production(mg) 10 sead1ingg the drymotter

of 4
seeds under room tempergtyre bellary onion

RH levels (%)

10w T e
"‘;;" 156.0 15.0  15.0 1s5.0 15.0

W1 8. T« 12.7 12.0 13.7 1.8

Wp - 9.5 10.6 12.0 8.0

s - 9.3 9.7  10.0 7.2

Wq - 8.6 8.7 9.6 6.7

W SR ... . -
en 40 104 ror e

% - The seeds wWere completely infected by saphrophytic fungi

CD =(P = 0.05%)

Between | = 0.30
Between RH = 0.25
Between W x RH = 0.60



oY patter production (Table. 21)

The dry matter production 0f seedlingg Showed

gigﬂificunt differences between RH levels ang period of

under 100 Per cent RH, the DMP  of seedlings

suffereed rapid and steep fall to an extent of 42 per cent

within a week of storage. In respect to Seeds stored under

90 per cent and 75 per cent RH levels it took almost four

weeks to reach that level. At each RH level, the quantum

decrease as Well as the rate varied. The total biological
loss was 50s 45 and 38 per cent, respectively at 90s 75 and
50 per cent RH levels. Although the rate of deterioration,
agreed a general trend morked by o rapid decrease during
the first wWweek which was narrowed/slowed down during the

subsequent weeks. As the level of RH decreased the slope
of the curve also decreased which explained differences for
the quantum change. Although the trend remained the same
conserning the éH 1eve1§, consistent difference in the

Percentage reduction between any two periods could not be

Observed under each RH levels.

Vigour indax (Table 22 ond 23)

The results of the vigour indices computed by two
Methods, keeping the germination percentage of seeds us the

seedling length (method 11) revealed
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gFfact of different RH lavels on tha

2.
[oble 2 vigour index I (GX x DMP) o
f bal
geeds under room temperature ntaro;:rv onton

e __“__I':‘t_l lavels (%)
ool oo w0 s s
”:;'-----_- 1290 1290 1290 1290 1290
" 131% 1098 992 1242 866
- - 413 465 1012 472
- - 371 404 810 39
e - 308 349 736 348
w5 ' L 231 683 . LA
T 611 623 92

‘% = The seeds were completely infected by SaPhFOPhYtIC fungi

CD =(P = 0.05%)

Between W = 25.23
Between RH = 20.60
Between W X RH = 50.46



rable 23. Effect of different RH levels un the vi
index I1(GXZ x TSL) of bel lary onion seegsw
under room temperature storage

?:23:3“______1 00 s 75 s ™
™ 1531 1831 1531 sm: a5
Wi 194.0x% 1396 1419 1594 1151
Wo - 682 696 1465 711
W3 = 603 626 1361 648
Wg - 491 552 1222 566
W - 295 317 1152 456
o 288.0 833 866 1387

% - The seeds were completely infected by saphrophytic fungi

CD =(P = 0.05%)

Between W = 14.65
Between RH = 11.96
Between W X RH = 29.30
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results.  With the reduction in RH level of the storage
environment the process of seed deterioration, as revealed
by VI values increased concomittently. In contrust as the
period of storage (weeks) incraeased, the vigour index
values decreased significantly in both the cosess

establishing a negative association.

Although the trend of kesults remained the same,
the percentage values showed differences for exampled it
was 89 per cent decrease under 100 per cent RH with method
I and 87 pPer cent With method ]I within one week of
storage. Under 90 per cent RHs the values registered were
86 per cent and 81 per cent respectively for the former and
latter situations. In the case of 75 per cent and 50- per
cent RH sforcge conditions, the value obtainedlwere 82 and
497, 75 anﬁ 25 per cent respectively over a period of five
weeks, exhibiting différences in the methods adopted for
computation of QI for dirrerent treatment effects. But the
percentage decrease values did noéﬁ strike near values
although the general trend was almost the same under 90 and

75 per cent RH levels beyond second week of storage and

significantly different ot 50 per cent RH. In both the

approaches, consistent results could not be acheived

(Particularly the percentage decrease) between weekly

. |
intervals o0f storage.
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Effect Of different RH 1

4. els on
joble 2 conductivity (u.mhos cng’r) of heilz?eorslsﬁ'i:?mmm
seeds under room temperature storage

o o levels (Z) D
Moy 100 e 7 g neen

-’;;" 85.2 85.2  85.2  gg5. 85.2

" 151.3% 87.0 85.7  87.0 102.8

v> - 90.3  88.7  88.3 66.8

" - 92.3  92.3  91.0 68.9

e - 186-0 112-7  96.0 98.7

W s o BRI S S
Meon 39.4 130.3  99.9  96.6

x = The seeds were completely infected by saphrophytic fungi
CD =(P = 0.05%)
Between W = 0.55

Between RH = 0.495
Between W X RH = 1.11



g week)s 1103» 1053s 607 (over five Weeks of gtorage) under

100, 90» 75 and 50 Per cent RH 1evels as ussessed by method

; and 1397 (Within a week) 1236, 1154, 379 cover five

weeks) respectively under 100, 90, 75 and 50 per cent RH

Jevels iN respect to method II.

flectrical conductivity (Table. 24)

EC valuess; showed significant differences between
M levels and period of storages. In both the cases, the
gssociation wWas positive decrease in I'RH levels decreased
the mean EC values and vice=-versa With period of storage.
In oll the cases, the differences were distinct and

significant.

Under 100 per cent RH level,; the quantum increase
as well as the rate was steep,44 per cent increase Within
one week of sltordge enhancing the EC- values from 85 to 1561
4.mhos cm~'. Under 90 per cent RHs the seeds took almost
four weeks to attain about the near value of 186
H.mhos cm-1 EC values steadily increased with increase in
storage period (weeks). At the fourth and fifth week there
WaS drastic increase to un extent of 50 and §5 per cent
respectively. At 75 per cent RH the difference wWas meagre

for the first two weeks and there after, it increased

Steddily with passage of time, the rate of increase in EC
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values was not as steep as in 90 per cent RH. The totdl
jncrease at the end of fifth week waos 40 per cent higher
than jnitial value and the meon EC values ranged from 85.2
o 135 M.MhOS em™'. In B0 per cent RH storage the maun EC

jnceased from 85.2 to 131.9 ipmhos em ! over d

viues

period Of five wWeeks which accounted for 66 per cent
increase over the initial wle. Compured to the other RH
Jevels, the quantum as well as the rate of increase were
ca‘xrutivelv l1ow dalthough the values significontly

giffered between storage periods (Weeks).

Agoregatum onion
Moisture content (Table. 25)

The moisture content of seed stored under RH levels
ot ambient condition showed significant differences due to

FetGMhUMiditY levels, period of storage as well as their

intractions. The overal results revealed that, With

increase in RH level,; the seeds absorbed more moisture and

thereby, the seed moisture content increased significantly.

At each RH level, the quantum increase as well as
the rate and speed of moisture absorbtion exhibited large
variations. For example under 100 per cent RH level, the
quantum jump in moisture content was 14.1 per cent ogver @
Period of one week to raise the moisture level from 8.1 to

22.2 per cent. (n the other hands under 90 per cent RH

~1



joble 25 Effect of diffore

content(x) of aq

mtm

erent Ry levalg on the moisture
ttum onion geadg under:
Storage

__________ ljl_-'l_.l_avals; (z) T mea—-
o) 0o T
o 8.1 8.1 8.1 g =
" 22.2% 13.0  12.8 qq.g 14.5
W - 15.0  13.1 4.5 9.8
W3 - 181 14,1 2.3 11.1
Wq - 19.3  16.6  12.6 11.1
Wg STRIN. e 180 me s Sl .
—— 5.0 160  13.8  19.p

-----------------------------
-

% = The seeds were Completely infected by saphrophytic

=(P =

CD

Between W
Between RH
Between W X RH

0.05%)

0.20
0.18
0.45



ovel Seeds took almost five weeks to reach that moisture
1

of Obout 22.3 per cent. Since the seeds wWere

lgvel
completly infected by fungi at 100 per cent RH, further
observations could NO be recorded and hence the seads wWere
giscarded. uUnder 90 per cent RH, level the seeds took
g1most five weeks to reach that moisture level of 22.3 per
cent. The rate of imbibition was about 4.9 per cent over a
period Of one week. GSubsequently the rate of absorbtion

fluctuated Within the range of 2 to 3.1 per cent per week

during the remdining period.

In the case of seeds stored under 75 per cent RHs
the quantum increase in moisture content over a period of
five wWeeks WasS only 9.9 per cent, enhancing the seed
moisture level from 8.1 to 18 per cent. Initial rate of
absorbtion was almost the same as in 90 per cent RH ie. 4.7
per cent during the first week of storuge. However, it
decreased drastically during the subsequent weeks except
during the fourth weeks of storage which marked 2.5 per

cent rise in moistﬁre cnntenE.

In the case of §0 per cent RH storage, the quantum

increase g well as the rate of absorbtion wWas at its

l0West ebb. The seeds attained only 4.6 per cent
"Oisture content over a period of five weeks. In this case
S0, the initiol increase wus rather steep (2.0 per cent)

f ‘
Ollowed by g very slow absorbtion rate of 0.3 and 0.2 per
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- Effect of differeny RH i
oble 6 germination(x) of Aggr‘eoutu:va:):ionm 905:;:
under room temper ure storage
asmmm =S RH levels (x) s D
""""" el LT Mean
“‘,ﬁ:gn 100 90 5 50
( T — --‘------—----—----..--..
e 65.0 65.0 65.0 65.0 65.0
Wo (63.73)  (53.73) (53. 73) (53.73)  (53.73)
g 15.0 72.3 61.7 76.7 56.4
1 (22.78)% (58.69) (51. 75) (61.12) (48.59)
Q - 38.7 43.7 74.3 39.2
4 (38.45) (41.36) (59.56) (34.84)
. - 36.0 38.3 71.3 36.4
3 - €36-87) (38.25) (57.63) (33.19)
Ng - 33.0 35.0 65.7 33.4
(35.06) (36.27) (54.14) (31.37)
Ws - 25.3 32.7 63.3 30.3
(30.22) (35 26) (52.73) (29.56)
Mean 13.3 45.1 46 1 69.4
(12.75)

=3 cnmpletelv infected by Sdphl"ﬁphvtic fungi
Figures in Parenthesis in;dicate arcsin values.
CD =(P = 0.05%)
e W = g4
BQtNeQn RH

= 0.38
Between \ x Ry = 0.92



cent during the fourth and fifth week of storage,

Ger..matim (Table. 26)

The percentaged germination of aggregatum seeds

stored under different RH levels ghowed significaont

differences. LOSS in germination was rather very steep in

the seeds stored under 100 per cent RH. |t declined from

65 to 15 per cent Within one week of storage. Moreover the

seeds were proned to attack by sophrophytic fungi.

Under 90 per cent RH there was no decline in
germination during the first week but from the second week
onwards, it started declining significantly. The loss was
from 72.3 to 38.7 per cent ufter second week of storage.
Subsequently the rate ofidecrease Was rather slow wWithin
the range of 2.7 to 7.7 per cent. However, the difference

in  the rate of decrease was significant ot each period of

I

storage.

Reéarding the seeds stored under 75 per cent RHs
the quantum decrease in germination during the first week
35 only about 3.3 per cent. The decrease in germination
dUring the second week of storage wus significantly more
(8 per cent). puring the subsequent Weeks ie., the third,

fourtn  ang fifth, the decrease in germination was rather
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temperature
memmSSTETTTITTTEET I;;-.l-evels (%)
o) 100w 7
";; """""" 6.1 5.1 5.1
" 3. 6% 5.3 5.1
" - 5.1 4.4
o - 4.6 4.0
" = 4.1 4.0
Mg T idE e o 8
oo 4.6 4.4

Mean

0 .
BB
6.9 5.2
5.6 3.8
5.4 3.5
5.1 3.3

4.7 2.9 o
5.5 o

CD

Between W
Between RH
Between W x RH
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glon ond differences were very narrow (less than 5.4 per

cent). In five weeks of storage, tha garmination 1088 Wus

gignificantly low (32.7 per cent).

The seeds storeaed under 60 per cent RH showed an
increased in trend 1in germination upto four weeks of
storage (from 65 to 76.7 per cent). The decrease noticed
after five Weeks of storage was only 2.4 per cent from the

initial value.

Root length (Table. 27)

The results of root growth medasurements made on 12
day=old seedlings from seeds stored under different RH
levels showed significant differences due to RH levels and

period of storage as well uas their intractions.

The results peftaining to the seeds stored under
100 per cent RH showed significant reduction in root length
from 5.1 to 3.6 cm (41.1 per cen) Within one week of
storage. The rdte of decrease Was very steep when compared
to other treatménts. Since the seeds were discardgd after

0 week of storage, further testing could not be made on

these geeds.

In respect to seeds stored under 90 per cent RH,

the root length decreased to 3.3 cm almost five weeks after

Storage. After the first ond second weeks of storage, the
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roble 28 Effect of different RH 1evels on the shoot

length(cm) of Aggregatum onti
Stordos on seeds under room

SR T ——
e R R
"";;'"" 10.6 0.6 10.6  10.6  1oee
" 7.5% 9.4 9.6  11.5 9.5
o - 9.3 9.5 9.7 6.9
W3 - 8.7 8.5 9.4 6.7
Wyq - 8.4 8.3 9.3 6.5
We B RO 7.5 8.0 9.1 6.2
o 3.0 50, 8.0, 8.9 ..

= - The seedS were completely infected by saphrophytic fungi

CD =(P = 0.05%)

Between W = 0.06
Between RH = 0.05
Between W X RH = 0.13
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root 16N9th RAS aleost maintained 6.3 ang 6.1 cm

respectively. Subsequently there was drastic reduction in

oot length to 4.1 Cm in fourth week.

In the case of seeds stored undar 75 paer cent RH
gtmospheres the root length of seedlings remained unchangad
during the first one week from that of the initiol value of
5.1 Cm. Subsequently, it decreased significantly during
ceconds third, fourth and fifth week of storage. The total
reduction in root lenath was 1.5 cm over the entire period

of five weeks accounting for 29.1 per cent reduction ie.,

from 5.1 tOo 3.6 Ccm.

Under 50 per cent RH level there was an increasing
trend even after four week of storage only after the fifth

week of storage, a significant reduction Was observed ie.

from 5.1 to 4.7 cm.

Shoot length (Table 28)

The shoot length of seedlings showed significant

differences due to relative humidity and period of storage

0Ss well as their interactions. Under 100 per cent RH levels

reduction was 29 per cent over a period of one wWeek by

reducing their meon values from 10.6 to 7.5 cm.

Under 90 per cent RH level over a peiod of five

890

Weeks, the reduction in shoot length Was from 10.6 t0 7.5

Ch only. The rate of reduction however, was 11.3 per cent



4uring the first week and Subseqaunt)y 1.0y 6.4, 3.4 and
107 per cent at the second, third, fourth ang filfth weeks,

Under TS5 pPer cent RH level reduction in sghoot
length after five weeks was from10.6 to 8.0 cm which
occounted for 24 per cent. The rate of decrease was almost
parallel to that of 90 per cent RH level. When compared to
the initial values, the rate of decrease however, showed
decreasing trend. After two weeks of storage it was with

order of 1 per cent and in the subsequently week it was
morkedly higher 10.5 per cent which cgoin reduced to the

level of 2.3 and 3.6 per cent on the fourth and fifth week,

respectively.

In respect to the seeds stored under §0 per cent
RHs the total biological 1loss in shoot length was
comporatively 1low (14 per cent) as against the other
humidity levels. under 50 per cent RH level, an increase in
Shoot length was noticed one week after storage 7.8 per
cent. Subsequently, the reduction was very slow even after

five weeks of storaoge. shoot length got reduced from 10.6

t0 9.1 em which accounted for about 14 per cent.

Orymatter Production (Table. 29)

Drymatter AoNduction  of seedlings  showed

S19nificant differences due to RH and period of storage.
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Table 29. Effect of different RH levels on the drymatter

production(ma)/10 seedlings of Agaregatum onion
seeds under room tamperutura storage

T R levals .
guration - =ees——Ecs e S —— --  Maon
Lomn L. NE... S s s0
--;; 12.0 12.0 12.0 12.0 12.0

W1 6.6% 9.2 9.6  13.7 9.8

Wo ~ 8.8 9.3  11.7 7.4

W3 = 8.5 9.3 9.7 6.8

Wq - 7.8 8.5 9.5 6.4

W - 6.8 7.9 9.3 6:0
Mean 3.4 8.8 9.4 0.9

Ll g e ————————

x = The seeds were completely infected by saphrophytic fungi

CD =(P = 0.05%)

Between W
Between RH
Between W x RH

0.15
0.12
0.29



. Effect of different RH 1avels on vigowr

index I(GX X DMP) of Agoregotum onion sweds under
room temperature storage

Tmle 30

RH levels (1)

sy M0 mo e M
. 780 180 780 780 80
Wy Fom 674 592 1015 595

o - 339 405 865 403

3 - 304 344 692 334

" - 266 299 622 294

S L. S
oon 146 421 446 759

e S S S S S S S B S S S -

x - The seeds were completely infected by saphrophytic fungi

CD =(P = 0.05%)

Between W = 9.12
Between RH = T.45
Between W X RH =

18.24
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Effect of different RH lavels on the vigour

ol 31 fndex 11¢GX x TSL) of Aggregatum onion seeds
under r'oom temperature storage

S Re tevais (x> A
o ETTE e
I T o2 1021 1021 1021 1021

iy 168% 1075 906 1408 889

Wo - 554 575 1135 566

W3 - 480 482 1086 504

Wy - 414 427 943 446

W - 273 380 874 382
rean 198 636 63 1073

x = The seeds wWere completely infected by saphrophytic fungi

CD =(P = 0.05%)

Between W = 10.97
Between RH = B.95
Between W x RH =

21.93



ynder 100 Per cent RH, the seedlings ghowaed very rupid and
steeP fall in DMP potentiol to an extent of 4 per cent
ithin O week of storage, from 12 to 6.6 mg. At each RH

jevel the quantum decrease 0s wall as tha rate of decredse
varied significantly. The total biological 10ss was 43, 34
ond 23 per cent, respectively at 90, 75 and 50 per cent RH
jevels. However, in respect to rate of deterioration o

general trend Was observed where it was raopid during first

week at aul RH l2vels ond almost flattened at subsequent

ctorage pPeriods. As the RH decreased the slope of curve

decreased Which accounted for the quaontum difference. The
trend oOf results although remained th same, depending the
RH levels, consistant difference in the percentage values

was not observed between periods.

vigour index (Table 30 and 3&)

With reduction in RH level of the storage
environment, the process of seed deterioration decreased as
revealed by the VI values. In contrast, as the period of
storage  (weeks) increased, the vigour index values
decreased significantly (in both the cases) establishing a

Negative uassociation.

Although the trend of results remained the same at
Q11 RH levels, the percentoge values showed differences.
For example, it was 87 per cent decrease under 100 per cent

RH When DMP was considered for computation as against 83
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32. Effect of different RH_*evelg on the electrical
roplé conductivity u.mhos cm

0f Aggregatum onion
seeds under room temperature storage

RH levels (1)

sy 100 w0 m g e
";J"" 70.2 70.2  70.2  70.2 70.2

" 143.3% 7.0 740 7.9 91.4

" - 85.7  81.7  74.3 60.4

s - 95.0  91.3  77.7 66-0

e - 165.7 109.0  83.0 89.4

W S Sl N6 050 e
e F6 2.9 e ima

x - The seeds were completely infected by saphrophytic fungi

CD =(P = 0.05%Z)

Between W = 0.70
Between RH ~ = (.58
Between W x RH = 1.41
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nt wWith Total seedling length, within one week of

pel ce
¢orage under 90 Per cent RHy the values reyistered were
77 and 73 per cent respectively for the former and lotter

¢ituationss In the case of 765 per cent and 50 paer cent RH
ctorage conditions, the values obtained were 7 per cent
gnd 63 Per cent respectively over a period of five Weaks,
exhibiting differences in the methods adotped for the
computation of VI for the assessment of treatment effects.
[n both the cases consistent results could not be achieved
porticularly — When expressed in terms of percentage

decrease.

In the case of 50 per cent RH 1level the values
obtained were 25.5 and 14.3 per cent respectively. The
acutal reduction in VI values was 681 (wWwithin a week) 608,
521s 199 (over five weeks of storage) under 100s 90, 75 and
50 per cent RH levels us assessed by method ] and 883
(within one week) 748, 641s 147 (over five  wWeeks
respectively hndé;" 100, 90, 75 und 50 per cent RH levels in

respect to method I1].

Electrical conductivity (Taoble. 32)

The EC vaolues, showed significant differences
between RH values ond period of storage. In both the
Cdses, the associotion was positive = decrease in RH levels
decregged the mean EC values and vice=versa With period of
Storage.  In g11 the coses the differences were distinct

9d significant.

e
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33. Seed Quality qf be
1e " llary  onion  followi
Tob accelerated ageing (100X RH3 ond P ng
different duration in -

for
dayg
";;tion Germination Root  ghoot Drvmat;;;-“;:m - -----
?:ays) (T length length Production index
(em)  (cm) m9/10 (GX X TSL)
__________________ seadl ings
----- 91 6.5 12.8 1 ;-----------------
¢ (72.6) 1603
8T 5.7  12.2. 19
! (68.9) 1559
84 4.5  10.7 17
2 . 1280
- 79 4.8 9.7 14 1151
(62.7)
4 76 4.1 8.0 12 917
(60.3)
5 60 3.8 9.4 11 798
(50.9)
6 53 3.5 9.2 12 633
(46.7) |
7 41 4.1 8.6 9.9 520
(39.6) .
8 13 3.5 7.8 9.6 148
(21.0)
9 19 3.4 7.6 9.0 224
(26.7)
10 1 2.8 6.1 8.7 4
e We.0y e
EE:E_P'D-OSM 3.0 0.18 0.21 0.35 140



under 100 Per cent RH level the rate of increase in
electrical conductivity wos B1 per cent over a period of
one week enhancing EC values from 70.2 to 143.3

=3
Q.Mhos  cm . under 90 per cent RH the seeds took almost

four weeks to record almost the value of 231.7 M.mhos cm-1.

The EC values steadly increased with increase in
ctorage period (weeksS). At fifth week, there was drastic
increase in electrical conductivity to the level of 69 per
cent from the initial value. At 75 per cent RH the
difference Was not us steep as in 90 per cent RH. The
total increase at the end of fifth week was 30 per cent
hiher than the intial value. The mean values ranged from
70.2 t0 109 M.mhos cm! over a period of five Wweeks wWhich
occounted for 35 per cent over the initial value. When
compared to other RH levels, the quantum as well as the

rate of increase were comparatively low although the values

differed significantly between storagé periods (Weeks).

Accelerated ageing (Table. 33)

The percentaged germination differed significantly
between the ageing periods. The rate of germinotion was
GcClerated and declined ropidly from Dy to Dqg the lowest

9%ermination rate of one was observed at 10 th day.

The root length of seedlings from seeds following

dCcelerated ageing revealed consistent results. As the
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days Of a9eing advanced, the reduction in root length was

cumulative. The percentuge decrease noticed was

order o0f 12.3y 30.8, 36.9, 11.5,

in the

46.2y 47.7 and 56.9s for

the first through tength day of GCcelerated ageing.

Similoar resultg have been obtained in respect to

shoot length, where the reduction noticed wus from 4.7 to
52.3 pPer cent from first to tenth day of ageing. When

compared to root length reduction the reduction in shoot

length noticed was less.

-

In respect to DMP, Cumulative effect of ugeing was

Cleorly brought out with Parallel results. The drymatter

loss was from 19 mg to 8.7 mg in 10 days 0% accelerated

ageing which accounted for 51.6 per cent of the initigl

value.

Senescence pattern under accelerated ageing condition

The topographical tetrazolium test has been used to
trace seed senescence pattern under accelatated ageing
condition (40° C oand 100 per cent RH). The study was
Corried out with processed seeds of bellary onion CV. Nasik
fed. The staining pattern of the embryc was studied at one
day interval of ageing to locate the area/specific part of
the embryo which senescence first as revealed by the

Unstained tissues of embryo. Observation made  under

0



micr‘ﬁgcope indicated that the deterioration started from

cne root apex and progressed upmard to the adjoining

nesO cotyl region almost simultaneously. It progressed

curther t0 the region of cotyledens and finally to the
ombryonic axis. The overall results indicoted that os the
goeing Process advanced the number of unstained seeds or
ceeds with indefinite staining pattern becaome more. The
ctaining Pattern however, Wwas alike in the eorly period of

aoeing. Almost aqll the seeds were dead (88 per cent)

within nine days (22 seeds out of 25) of ageing.

Hydration and dehydration treatment

gellory onion

Germination (Table. 394)

The results revealed significant difference in the

percentaged germination between the control and hydrated

dehydroted seeds. Even immediately after treatment an

increase in ger*énination over control ie. from 87.5 toO 90

Five months after storage the

in the

per cent wWas seen.

germination decreased from 87.5 to 64.5 per cent

control (untreated seeds) and from 90.0 to 68.5 per cent in

treated geeds, respectively. The biological 1o0ss upon
Storage also revealed the superiority of hydrated -
dehydrated seeds over the control by registering 26.3 and

23.9 per cent, respectively. The interaction howevers, Was

Not significant.
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34. gffect of hydration -
roble the germination
bellory onion

dehydration
(Z) oand root

seadg stored

treatment on
langth (cm) of
un

CD = (0.05%)

T =0.64
P = 1.11

st ambient
;;;;;; __-EE:T i 221_: -i_ Sn(z ) Root langth( c;;“"
o; Control H = DH Control ;-:-B;“
(sﬂ'.thS) ---__-___----—--—-------
" il 87.5 90.0 TeT -““:““-
0 (69.3) (7T1.6) o
82.0 85.5 T.4 -
1 (64.9) (67.2) =
2 81.0 84.0 T.2 7.6
(64.2) (66.4)
3 . T7.5 80.5 6.2 6.6
(61.8) (63.8)
4 70.5 73.5 6.1 6.3
(57.1) (59.0)
5 64.5 68.5 5.7 6.1
(53.4) (65.9)
Treatment T2 80.3 6.7 7.08
Eﬂn (61.8) (64.0) =
BLS(Z) 26.3 23.9 €6.0 el

0.09
0.16
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36. Effect of hydration - g
rablé shoot length(cm) ang dr‘v.“;z:;gtlm treatment on
bellary onion geedc “‘Oducm tion(mg) of

conditions Seored ombient
= _.T100¢t _langthcem)  Ory matter Production
f - e e e 2
gtarage Control H = DH Control H = DH
(mthS) o e
0 9.3 9.5 17.0 18.0 N
. 9.3 9.6 15.0 17.5
5 9.1 9.5 13.0 15.0
3 8.7 8.9 1.5 13.5
4 8.2 8.5 10.5 12.0
5 Te5 T.9 9.8 11.5
Treatment 8.7 9.0 12-.8 14.6
mean
BLS(Z) 19.49 16.8 42.4 36.1
CD = (0.05%) CD = (0.05%)
T = 0-14 0-42
P =0.24 0.73
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. Effect of hydration = dehydrat1on treat

i 36 the Vvigour index | (Gx x DMP) and vmm:‘ontndgnx
II (GX X TSL) of bellary onion geeds gtored
under ambient conditiong

e e
g;’w Control H = DH Control H = DH
(months) e e
-7 1488 1620 1483 1584

\ 1230 1487 1370 1470

5 1053 1260 1313 1441

3 891 1087 1155 1232

p 737 882 1012 1088

5 632 M9 852 942
restsent 1005 1176 dreramen
mean
aso ;;:;““-“;'5-:; 42.6 40.5

T YTy

T =30.0 23.0

P = 52.0 40.0
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oth (Toble. 34)

g 160

he root length was sionificantly increased in

geeds initially (6.2 per cent) gg well

trgﬂted us ufter
\re ponths of storage (7.0 per cent). The decrease in

fi

" Jength WaS from 7.7 to 5.7 em in the control and 8.1

r -

4 M in treated seeds after five monthsg of storage

the

di;fer‘@f'ce in the rate of reduction in both the control and

created geeds. (26.0 and 24.7 per cent, respectively).

o 6

- piological 10SS UPON storage also reves)ed

|

l

The difference in respect to shoot length was
cignificant between the treated and control seeds. The

‘ increase Was 0.2 cm initially aond 0.4 cm ofter. five months
of storage. The reduction in shoot 1length observed in
control was 19.3 per cent (from 9.3 to 7.5 cm) and 16.8 per
cent in treated seeds dafter f ;ve months of storage. The
Biological Loss in percentage revealed greater and lower

feduction in the control and treated seeds by registering

9.4 und 16.8 per cent, respectively.

Orymat tor Production (Toble. 35)

The treated seeds showed significant increase in

dry
natter- Production (DMP) over control soon after

hvamtion = ¢ steady
dehydration treatment. There Wa

. .
tion Upon storage in both the control und treated



V 102

months after storoge DMP reduced from 17 to 9.8

(42.4 per cent) in control seeds and 18 to 11.5 my (36.1
mg (7€
ted seeds.
ent) in trea
per €

significant differencs in V] volues were observed
for the treated and control seeds in both the method of
computation ie. germination x DMP (method 1D and
germination X Total seedling length (method I1). VI values
reduced in accordance wWith storage period in both the
treated and control seeds. The extent of 10ss wWas less in
treated seeds and significantly more in control, for

example 55.6 and 57.5 per cent vide method I and 40.5 and

491.6 per cent vide method [].

Agoregatum onion

Germination (Table. 37)

Hvar?atibn = dehydration treatment significantly
enhanced thé ge-rminati'on percentage of seeds both initially
Ond after storage for five months. Significant reduction
W3S notjced during storage, the extent was less in treated
Od  more in control seeds. The corresponding values were
185 ang ¢2.9 per cent, respectively. In other words the

logg .
In germination Waos less in H = DH seeds.
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t of hvdrat:ion - 3
37. Effec dehydration treatment on
joble the germination(x) ang root length (cm) of
Agoregatum onion seedg stored undear ambient
condition

meri0d e O0) ar MOBthiER)
ggyuge) Control H = DH Control H = DH
(Wths-----‘- ------------------ 5 e e e e e - e e e o= ..
-""c’] 89.5 92.0 6.4 6.6
(71-1) (73.6)
1 86.5 89.0 6.3 6.3
(68.5) (T0.7)
2 82.5 85.0 5.8 6.1
(65.3) (6T.6)
3 ?7'5 80- 5 5- 1 5- 3
(61.7) (63.8)
q 4.5 T« 5.0 5.4
(59.7) (61.7) '
5 69.0 5.0 4.5 5.1
(56.2) (60.0)

Treatment 79.9 83.3 5.4 5.8

mean (63.7) (66.22)

BLS(Z) 22.9  18.5 SR
CO = (0.05%) CD = (0.05%)
T = 0.80 0.12

P =1.38 0.20

R ——————

S—




38. Effect of hydration - dehydration treatment on
oble shoot length(cm) and drymatter Production(mg)
of. Agoregatum onion seeds storad under ambient
conditions
;;;'i';;"- Shoot length(em) DMP (mg)
of control H = DH Control H = DH
fmths} - _-------------‘---h ----------- --------------
" 7.8 8.0 15.0 16.0
1 T-6 T8 14.0 15.0
2 T.2 7.5 13.0 14.0
3 T«1 T.2 10.5 13.0
4 6-4 6-9 9-7 10-5
< 6.3 6.7 9.5 10.7
Treatment 7.0 T-3 1.9 13.2
mean
BLS(X) 19.2 16.2 36.7 33.1
CD = (0.05%) CD = (0.05%)
T =0.23

0.32
P = 0.40 0.55
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sngth (Table. 37)
1

ot

Signiﬁcant increase in root length wag obsarved i

» ceeds With an increase from 6.4 to 6.6 cm initiaglly

yred o5 0 6.1 cm after five months ¢f

o
the BLS was 22.7 and 39.6 per cent, regpact

¥ d control d o
- DH and co seeds,

for ene H

Results obtained were parallel to bellary onion
cpedS. [nitially there ‘wus ¢.6 per cent increase in shoot
Jength in treated seeds over control and after five months
me corresponding value Was 6.3 per cent. The biologicaol
10ss  upon the storage wWas 16.2 and 19.2 per cent,

respectively.

Drymotter production (Table. 38)

Significant difference wus observed in respect to
M of seedlings from treated and control seeds. The
Icrease was one mg initially and 1.2 mg after five months
“ storage. The biological loss was 33 per cent and  36.7

¥ cant in tregted and control seeds, respectively.

Vi
U indax (Table. 39)

" bserved
. Significant differences in VI values were O
op

ods of
the | - DH and control seeds in both thé atty



Effect of hygr

. Otion o .
el SR vigour index | (Gxd:hm‘;t“’" treatment o
IT (GX x TSL) of ‘mtlﬂ m?‘ vVigour inday 1
under ambient condi tiong 0N Seeds groreq
peri0d e, Sy naex 11
'y ------------.------
gtomge Control H = DH Contro) H = pH
(months) i
0 1343 1472 1139 1269
1 1211 1335 177 1251
- 1073 1197 1064 1159
3 815 1047 903 1002
4 723 756 842 950
5 652 750 739 879
Treatment 969 1093 998 1096
mean
BLS(Z) 51.5 49.0 35.1 30.8
CD = (0.05%) CD = (0.05%)
T = 24.0 14.0
P = 42.0



computation 1€.» germination DMP  (method 1) ang

germination X total seedling length (matnoq I1). VI values
e reduced as the storage perigqg Gdvanced in both treated
aid control seeds. [t was in order of 49.0 and 51.5 per
cent as per method I and 30.8 and 35.1 per cent vide method
[]. The results indicated o slow decrease in H - pH ceeds

ond vice-versa in control.

Effect of hydration = dehydration treatment on pProductivity

In order to aseertain the ef fect of hydration =
dehydration treatment oln the productivity of resulting
cropy, a field experiment was carried out using both the
bellary and aggregutum onion seeds. The treatments were
given at sth ’ 6th and Tth month after harvest of the
mother seeds and subsequently stored for 3, 2 and one
honth, respectively before SOWing in the nursery for field
Plunting, The plot size adopted was (3.4 m2) with 10
fidges for each treatment and replicated thrice. The

IIIOI“DhOlIIetI"iC trait such dS Plant height and yield data were

recorded after the harvest of the crop.

Bellary onjon (Table. 40)

The plant height dota did not attain significant

dl“qre“‘:e between treatments and the age of the Sseed.
HONQVQP'
1

the plants from hydrated = dehydrated seeds

ar
9ely Showed g numericagl increase except in To.
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e

: dehvurution treatment
1 the Productivity - p,, vield (kg/3. 4 .Ee)m ond
(o height (em) in ba)jige

plont Y onion ¢y Nasik raq
T Plant height (cn) Bulb Yield (kg)
Tﬂft E;;trol HDH Zincrease (congr

o0l
---’--------

H=DH Zincrease

60.8  62.5 +2.8 28.0 3g.3 (%
! 54.3  52.4 -3.5 25.7  27.7 7.3
: 47.5  48.9 +2.8 22.2 26.4 12.4
- I
N Eo



Productivity

in Bellary onion

Fig8.Effect of H-DH treatment on
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o 41. Effect Of hvdration = dahydration trea

t It on
the pProductivity = bulb yield (ka/3.4 .E?T

ond
plant height (cm) inp Aggregatum onion cv.
Mutloor

-----------------------ﬂ-ﬁ-----—--------
-

Plant height (cm)

Bulb yield (kg)

rreat control H=DH Zincrease Control

H=DH Zincrease

I 26.2 29.7 1.7 8.0 9.8 17.5
i 27.6 27.6 0.0 & 8.8 19.3
3 23.1 25.5 9.4 6.4 8.0 19.4
e 25.7  27.4 6.2 8.9 18.4  18.4
) CO = (P = 0.05%) CD = (P = 0.05%)

C = NS C = 0.81

H=DH = NS H-DH = 0.99

C X H=DH = NS C X H=DH =

1.40
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In respect to the bulb yielqg irrespective of

the
, oge the hydration = dehydratign treatment resulted in
gee
gigni“’:ant increase to an extent of 7.7 to 12.4 per
0

" The seeds given hydration - dehydration treatment ot
cen™*

o wonth gave the highest vield (30.3 kg 3.4/mn2) when

ose given at
onpared to th 6th and 7th mornths of storage.

\goreoatum (Table. 41)

In the case of Agaregatum onion also the plont

neight was not altered by hydration = dehydration treatment
or by the age of the seed. Althoughsy o smoll numerical

increuse Was observed in hydration = dehydration treatment.
»

In contrast, the bulb vyield Shoneﬁ significant
differences between the H - DH and control with all age
aroups.  However, maximuni vyield of 9.8 K9 3-4/“12 Was
recorded in respect to the seeds given H = DH treatment at
5 month rather than given at 67" or 7 month.  On
Percentage increase basis T3 and Tp showed higher values
“cause  of the significant reduction in the bulb vyield
*tiined for the control seeds for Tp and Ty treatments.

The overall results concerning the bellary and
"resatun  onjon revealed that H = DH treatment besides

impps
ovmg Vigour and viability of seeds ultimately resul ted

In qy
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180 Catggor‘icully i“dlcutgd thaot the
gits @
resy

n = dehydration treatmern Will be 5 monthe
pydratio
for

the harvest of the
"
ofte

pest
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CHAPTER v
DISCUSS 10N

089

e harvested bulk seeds contain q Wide rungu of gaeq

put those may not have equal value for soming. The
1209!

of orading and pocessing aims at removing Presumably
petn0d

non viable seeds and ensure that those finully used ore

form in size and shape (Dharmalingam, 1982).
und

Seeds of many agricultural and horticultural crops have
boen seperated based On Size, weight, density oand colour,
wich offer a means of improving seedling vigour and/or yield
for mony crops. In this context, the present investigation
wos instituted to standardise sieve size and evaluate quality

of the different standard ' size grades of both bellary

ond ogaregatum onion seeds.

The recovery percentage of large sized seeds of both
bellory gng ag§r~egatum recorded 82 and 69 %, respectively,
followed by medium ond smoll seeds. ViJjayokumar  and
Dharma) § nggm (1988) recorded higher recovery percentage for
e Slzed gseeds by size grading in cole crops such as
“bbage, Cauliflower, carrot and radish. Similar results were
rted by Gantely at al., (1990) in onion ond Kalavathi dnd

an
Samugy (1990) in cluster beans.



e 100 seed weight of the seed registered differences
50 different size orades, in both type of onions. Borna
1969)» ViJjayakumar and Dharmal ingam (1988) in onion

c (
4 Hoo
o comy (1985) in Bhendi, und Balamurugan (1993) in
ond RO

, noted significant differences in 100 seed weight.
gmﬂawm
The germination percentage of large size seeds was the
gnest (91 %) for both classes of onion followed by those of
hl

- pedium size seeds (83 I) in Bellury oaond 85 2 in

lg‘ﬂwtl.-

The relatively higher nutrient contents in larger seeds
perhaps may be the reason for the high germination. The
significant differences noted in vigour as measured by
root and shoot length, dry matter production and vigour index
of both the Ctypes of onion seed size classes. Similar
results were reported by Sivasubramoniam and Ramakrishnan
(1977)s  Senthi lkumar Kalingarayar and Dharmalingam (1980)s
Dharmalingam ang Ramakrishnon (1981) and Baluamurugan (1993).
" general 1orge sized seeds had more dry matter production.
't moy pe attributed to the effect of greater amount of food
"serves i lorge sized seeds. This Was in. conformity wWith
™ resuies of Poul ond Ramasomy (1979)s Palanisamy and

Romgg
MY (1985) ang Kola Kannavar and Shashidar (1989).

mu conductvity of large size seeds wWas more
n

Seeds of both types of onion seeds.

. T T g e N T A I




orathorod et al. €1982) in redgram, Dharmal i ngam
large size
The relative increase in leaching of inorganic and

T gubstances Mmight be due to degreg of soundness of

st e %

the results clearly revealed superiority of geed

d lorger area of the seedeg for absorption of water.

jity of lorga size seeds when compared to small size seeds.

seeds have to be stored in good storage structure where
joss Of viability is minimum. It should be remembered that,
wen if Seeds are kept insect free, loss of vigbility tokes
ploce. Therefore it is essential to know the relative storage
wility of different crop seeds and factors responsible for

seed deterioration in the local pPrevailing conditions.

Onion seed is one of the cshortest lived of all
vegetable seeds., _'The pPresent .research was conducted to
evoluate the storability of seeds as influenced by seed size,

Seed treatment and storage container under ambient conditions.

The moisture content of bellary and aggregatum -onion

Seey
Increggeq With the increase in period of storoge. But

Ingrg
%e was minimum in small size seeds treated With

fun
le
'de ang Stored in polyethylene bogs, on the other hand

or S stored in cloth bag registered higher moisture
CQnto
Qe,

But the djifference between large ond small size
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signi ficaont.
o5 wos not si9 't- Vijavokumar (1987) ang Agrawal
6

1980) recorded an increase in moisture content with increase
(

period Of storage of onion geed. Seede stored in
in

powe""“'lene bagS recarded relatively low moisture content

of jncrease in period of storage as reported by Lall (1982).
N

In the present investigation, the seeds treated with

rhirom maintained higher germinability (8 and 56 ¥

in Bellaory
ond Agoregatum, respectively) for longer period, than the
control. This Was in conformity with the results of

Jocqueline (1988) in brinjal and vijokumar (1991) in bellary

onion. The large size seeds performed better |n posSsessing

nger wability than smal1l seeds. - Similar results were

reported by Jayabarathi (1982) in soybedan, Palanisamy (1990)

in  tomato ond Balomurugan (1993) in  sunflower. The
haintenance of higher germinotion of seed stored in
Polyethylene bag might be attributed to its ability to permit
only some ingress of moisture at high temperaure, where as
in cloth bag the moistire exchange wWas quite frequent
(Horisingh ond Gurmit Singh, 1989). Seeds With  higher
Misture content favour the growth and development of various
®eles of storage fungi belonging to the Aspergillus and
PMeillium genera thereby cousing loss of viability in cloth
s (Singh, 1990). In the present study, seeds treated With
Thirgp ONd stored in polyethylene bag mointained higher root
"9 shoot length and vigour index thon their counterpart

untp
“ted seads stored in cloth bag. Similor results have
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o reported by Vijavokumar et al., (1987). Large seeds hove
. cuperior performance in respect to gaermination with

n

wwlmim in different RH lavals

The environment plays a leading role in the production
o quality ceeds and its maintenance. In noture vorious
l1ike relative humidity, temperature and moisture
in a complex manner affecting the quality of seeds.

mtﬂmt
jon seed, deterioration is promoted by high temperature

jn on
ond hish RH (vonangamudi et al., 1987). In the present study,
the -ﬁisttre content of seeds increased as the storage period
increased. The moisture absorbtion was higher in seeds stored
in high RH levels of 100 and 90 ¥ followed by 75- and 50 ZXZ.
Such increase in seed moisture due to different RH levels was

reported by Vonongamudi et al.s (1987) in onion and Halder and

Gurta (1981) in sunflower.

In this study, as the moisture content increased, the

%rminotion of seeds decreased ot ull levels of RH in both

“llary  ng aggregatum onion seeds. Similar results were

n
*orted by Harrington (1972)s Sharma et Gl.s (1985) and
]

Uﬂmwl et al., (1987). MWith the progressive pariod of

st
Orage, evels decreased.

the germination of seed in all RH 1

Ha)
%" ond Gupta (1982) reported that at high RH levels the

tery
Oration of seeds was very quick.



ding to Christen
au fmon

: (
obove 13 T CAUSES heaking and fungq, i o
Nvag

i¢
» ne viability. At high p lon  cqn

r b out
ond

oot jength, dry matter production and vigour
index dec
rease

ptoined by Vanangamudi et al., ( ;
- (1987). Under
10W RH level

e vigour Of seeds was maintained steadily with minimum )
sroughout the period of storage. The seeds stored at high°::
levels lost its viability and vigour very quickly. pecline in
®rainability and vigour of seeds may be due to .pathogenicitv

ot high
RH levels os reported by Halder and Gupta (1982).

In the
i Pl"esent study, under high RHs there was steady
se in
hintage the electrical conductivity  indicating
it
Y ond breakdown of cell membrana. However, under

|
" R, there

ton WaS no much variation in the electrical
Wetivity,

oty

Similor results ware obtained bY Halder and

(1 -
62 tn sunflower. DoiJjode (1986) reported increase
jeochate is directly

under high R

conductivity or
H and

- to the ageing of seedss
Q .
due to production of free radical {nduced membr ané

Qg
® (Robert at a1., 1980)-
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The seed deterioration is normally promoted by the high

RH ond temperature experienced in gtoruge environments.

,\ccel
gtor.obilitv of onion seeds (Doijode, 1990). Accelerataed ogeing

erated ageing is the best mathod to evaluate reaelative

reculted in reduced geraination and vigour (Givaelbarg et al.,
1984). In the present study, the increase in the period of
ggeing resulted in reduction of germination, seedling length
ond vigour of bellary onion seeds. The extended period of
aoeing resulted in greater decline in germination and seedling
growth aS indicated by Wu (1977) and Pesis and Ng (1983).
poijode (1989) reportaed reduction in all quality oand vigour
porameters of accelerately aged bottle gourd seeds. The 10sSs

in vigour of seeds might be due to impairment of cell

membrane.

Senescence pattern of seed after accelerated ageing

The tetrazolium test has been used to trace bellary
onion seed senescenaépattern of embryo in acceleratedly aged
seeds. The stdining pattern of seeds revealed that
daterioration started from the root apexy; shoot apex
ond progressed towards the adjoining mesocotyl region.
Similor results were reported by Bonerjee (1988). The present
investigotion revealed that for maintenunce of viability, some
9roup of key cells are important und when gets affected by
Unfavourable environment, it reached o stage of no=return and
Fesulted in no germination of seeds. The investigation showed

that mesocotyl region including root and shoot meristems
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y ro be the most vital '‘Kay tigsue"

v
tgiﬂ"‘g in conformity With
” purkar and Negi (1982) in P@as ang

in onion geage for

iobility.  The result wog
poi”
tnose

Whaat,

of seed deterioration py

mntfo' Iwmtiul-nmym,m

Uw.t.
Hydration=dehydration treatment given to two months old
of bellary and GQQPEQatum. exhibited Maintenaonce of

i1ty after and Subsequent Period of

storage

similor results were obtained by Doijode and Raturi (1987),

pilonisomy  ond  Karivaratharaju, (1992), Penaloza  ong
gira (1993) ond  Balamurugan (1993). Hydration = dehydration
treatments effectively slowed down the physiological
eterioration. The increased germination of 90 X from 87.5 %
=d maintenonce of vigour after treatment might be due to
better membrane integrity and reduced lipid peroxidation,
"ereos, Chouduri ond Basu (1968) reported that increased
Wintenonce of viqbil.itv could be due to reduced leaching of

%0°s, omino acids and greater dehydrogenase activity.

In the present investigation, treated seeds showad

Ing,
reased Seedling length, vigour and dry matter production of

9s s I ms ‘esults are in agreemﬂn (] l

obtc”
Ne egetable

Seg o by Doi jode and Raturi (1987) in gceveral veg
ds (qulQh,

as)
Veg cluster bean, onions tomato and garden peas)s
o

ell
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(1992) 10 Brassica oleracece. There was clear evidence that
os the period of storage increased storability reduced in
ntreated  seeds, whereas, treated seaeds maintained its
viobility and vigour even at the end of the storage period.
gondvopadhayay et al., (1982) reported response of treated
seeds due to biochemical repair mechanism and also on the

posis of O possible counteraction of free radical pathology.

Hydration = Dehydration treatment on productivity

The beneficial effects of hydration = dehydration
treatments were manifested in increussed bulb vyield to on
extend of 7-12 and 19 % in the treated seeds of bellary and
aggregatum onion respectively. The significant beneficial
effect of hydration = dehydration treatments on productivity
confirmed the earlier findings of Dharmalingam (1982),
Bolemurugon (1993) in sunflower and mungbedn. Mitra and Basu,
(1979)s Bandhyopadhayay et al. (1982) in Jute, Kundu and Basu,
1981, Singh et al. (1982), Dharmalingom and Basu (1988) and
Balamurugan (1993). Doqude (1987) reported that hydration -
dehydration of onion seeds gave good stand establishment of
Seedlings resulted in increased yvield over control.

The other

Possible reasons were, treoted seeds have found to be greater

dehydrogenase activity and opprecially lower lipid peroxide

Formotion in cells.






CHAPTER VI
SUMMARY

seed
gt the Department of See
tore

Nadu Agricultuml yniversitys coimbd
cik red and aggregatuf

quolity of

e of seeds under gmbient aS well

storag
oration and Hydr‘ation

ze oradings

g@dgbv ci

pattern of deteri

e different RH levelsSs
. pehydration treatments on the maintenance of viagbility and
vigour as well @S productivity.

largae

The bellary onion seed lot constituted mostly of

cize seeds accounting for 82.0 T and the cmall &eeds 14.0 - 4

of the totul seed weight. The aggregatuin onion seed 1ot
constituted above 69 and 22 € of the large and sSmall size

seeds, respectively.

The ¢ .
eed weight varied with the size arade The 100

seed weight wa ‘
S more for large seeds of both onion t
YPes than

he
dium and small size seeds.
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glectrical conductivity of seed leachate was more

srge than small seeds. Bellary onion seeds registared higher
1

slues than agaregatum onion.
v

The storability of onion seeds was influenced by
rungicide treatment, size of seeds and type of containers.
The lorge size seeds of both bellary and aggregatum treated
with Thiram and stored in T00 gauge polyethylene bags

registered 68 and 56 % réspectively after 8 months of storage

under ambient conditions.

The 1large size seeds stored in cloth bag without seed
treatment absorbed more moisture during storage thon treated

seeds stored in polyethylene bags and lost the viability more

quickly.

The vigour in terms of root and shoot length and dry

matter production of lorge sized seeds Was superior to those
of small seeds.

The relotive humidity enhanced the deterioration of
seeds. The seeds of both onions stored at 100, 90. 75 and 50%
RH levels revealed thot the deterioration of seeds was much
faster gt 100 T RH due to invasion of several sophrophytic

fungi. With progressive increase in the storage period, the

Sermination, seedling length, dry matter production and vigour

for

v/
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”wextﬂmreased while the moisture content of seeds increased

at‘nl RH levels. However, seeds stored at 50 T RHs the rate

of geterior otion was minimum.

The accelerated ageing test was found to be a better
ool to evaluate the relative storubility of seeds. With the
ageing duration there wWas greater reduction in germination,

root and shoot length, dry matter production and vigour index.

The senescence pattern of thé cseeds indicated that
root and shoot apex including mesocotyl regions are the most
vital °‘Key tissue®' in bellaory onion seeds. In ageing, the
deterioration started from the root and shoot apex and

proagressed towards the adjoining maesocotyl region.

The two-months old seeds of bellary and aggregatum

onions when subjected to hydration = dehydration treatment

. . -4
With dilute solution of disodium phosphate (10 M) for two and

d their viability aond vigour in storage.

half hours maintaine

on ond dehydration treatment given to §

The hydrati )
yield in poth the onions when

month o0l1d seeds gave highest

There Was no significant

compared to 6 ond 7 month ol1d ceeds.

§ the plant irrespective of types of

difference in the height O

onion and oge of seeds.
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