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Stu[hes on the IFloral Biology and I"rmt set in Onion
(Allium cepa L.)-1

by
D. DANIEL SUNDARARAJ?, V. RAMAKRISHNAN® and 5. D. RAMAKRISHNAN®

~ Inrloduction:, The importance of floral biological studies in projects
aiming at crop improvement work is well known, The exact technique to be
employed in breeding programme for the evolution of strains with desirable
attributes is dependent on the selfed or open pollinated nature of the crops
concerned, which itself is determined by the genetic and physical barriers
existing in those crops. The present studies were therefore, carried out with
four different cultivars of cepa or common onion from commercial sources
with the same object in view:

" Review of Literature: Onion is one of the few crops which has received
considerable attention at the hands of plant brzeders and geneticists (Jones
and Emsiveller, 1934; Jones, 1937; Jones and Clarke, 1947; Trofimec, 1940;
Becker, TH., 1943-44: Ustinova, 1950 and Agarti, (1952), Hawthorn and
Pollard (1953) and Jones and Mann (1963) have reviewed excellently the various
aspects of research carried out with this crop. Although several of the
Europ_r:.ai;_and American varicties of onion have been introduced into our
country and grown for over six decades, only recently crop improvement work
has been initiated in this crop. The earlier work in onion in our country was
primarily concerned with agronomic aspecis of production and floral biclogy
in this crop, does not appear to have been studicd.

Jones-(1937), Jones and Mann (1963) have dealt in great detail with the
anthesis and pollination in onion grown for sceds, besides describing the
fioral struciures. According to him the pollen of a single flower is shed over
a period of 24 1o 72 hours from the time of flower opening and long before
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the style becomes receptive. Most of the pollen is shed bc!wcen 9 a:m, and
5p. m. The style is 1 mm long when the flower first opens, not reaching
its maximum length of about 5 mm until a day or two, after all the pollen
from that flower has been shed., Hawthorn and Pollard (1953) state that the
stigma becomes receprive only when it elongates to a length of about 5 mm.
Agati (1952) also has studied the floral biology: in onion in connection with
the production of pure seed and concluded that the onion is protandrous, and
cross fertilised, the pollination being usually performed by bees thus, confirm-
ing the findings of Trofimec (1940), Becker, TH. (1943-44) and Ustinova (1950).
Ustinova (1950) has found out that in Alium spp. pollen tube takes 16-18
hours to reach the ovules and fertilization occurs only 20-24 hours after
pollination,

Materials and Methods: Three types of onion CV. Bellary Red (C. S. 412,
422 and 467), one type of CV. Bangalore Brown (C. S, 420) and two types
of CV. White Globe (C. S. 435 and 462) were studied for the floral biology.
Of these types, C. 8. 422 and 467 were utilised for conducting studies on
stigma receptivily alone. In cach of these collections except C, S. 422 and 467
five plants were selected at random and in each plant two flowers from an
inflorescence were studied, Ten flowers observed in each collection had
not only belonged to different plants but also opened during different periods
in a day. For studying the receptivity of stigma, flowers which had opened
simultaneously only, were selected from three. plants in each of the two
selected Lypes. The duration of fiowering, anthesis and its duration, intervil
between the dehiscence of one anther and the other, clongation of the style
and the total time taken for its complete exertion, the time taken for the
stigma to become receptive and the duration of receptivity and percentage
of fruit-set have all been studied and the data are furnished in the tables.

Discussion: It has been observed that the inflorescence stalk (scape)
required 14 to 16 days for its complete emergence and full development
depending upon the cultivars. The cylindriéﬂl and fistular peduncle was
somewhat swollen near abnut the middle with the small cymose umbel
situated at its apex, enclosed within a papery spathe consisting of three
bracts. About four fo six days prior to the cessaion of gmw!h of the stalk,
the enclosed umbel, which all the while remained small, had started expanding,
As a resull, the spathe was split open duc to pressure exerted by the enlarging
flower buds and the bracts reflexed. Then, the flowering commenced and
lasted for a period ranging from 9 to 18 days in each inflorescence, the
duration varying with the types (Table 1), The flowers opencd during day
time only, from 64, m, to 5p. m. every day, The number of flowers- that
opened between 7 a, m. and 1 p. m. was comparatively high and in particular,
the number of flowers that opened at 7 a.m. every day was large in the



" Studies on the Floral Biology and Fruit-set in Onion 269

majority of the collections studied. Peak flowering period was observed
to vary with ‘the collection. Thus, the number of flowers that opened on any
smg!e day was more between fourth and eighth day in C. S. 412, sixth'and
eleventh day in C. S, 420, seventh and fifieenth day in C. S. 435 and third and
fifth day in C, S. 462 (Table 1),

The inner whorl of stamens was noticed to stand erect at the time
of flower opening, while the outer whorl of stamens remained deflexed. at right
angle to the floral axis and incurved to begin with. The outer whorl of
stamens had assumed the erect position only when all or most of the anthers
of the inner whorl had dehisced to shed their pollen. Occasionally flowers
with seven or eight stamens and fasciated double flowers with different degwes
of a"usmn between the ovaries were found to occur in type C. 5.435.

The anthesis studied had shown’ that anther dehiscence in all the Lypes
generally took place between 9a. m. and 5p. m. but in few plams in type
C. 8. 462 it had commenced as early as 7. a. m. The percentage of flowers
opened before 1 p. m. rariged from 65.6 to 71.4 in the varieties studied. In all
the types in flowers with the exception of one or two that opened before
10 a. m. every day, the anther dehiscence had commenced the same day, while
in the rest it had started only the next day. The duration of anther dehiscence
in each whorl was observed to range from 1 to 7 hours in the majority of the
flowers, while in a few cases it extended upto 26 hours, The anthers in both
the whorls dehisced one afier another at irregular intervals, the intervals
ranging between 1 and 25 hours. The total time taken for the completion of
dehiscence in both the whorls of stamens was found in majority of the types 1o
range between 21 and 30 hours, but in a few flowers in C, S. 412 and C. 5, 420
and in ninc out of 10in C. S. 462 it was observed to range between one and
nine hours.

The style at the time of flower opening was less than I mm. in length
and had reached 5 mm. afier about 56 to 57 hours. The emasculated flowers
on periodical dusting with freshly collected pollen at about four hourly
intervals, and observing the fruit-set, had revealed that the stigma, contrary to
the reporting of Jones (1937). Jones and Mann (1963) and Hawthorn and Pollard
(1953), however, became receplive after 14 hours from the time of fiower
opening and long before the style had grown te a length of 5 mm, and
continued .10 remain receptive even “upto 48 hours from the time of flower
opening under the conditions obtainable in this tract.

* Pollination was obesrved to be effected by dammer bees (Melipona
iridipennis), house-fly (Musca domestia) and common black-ants (Camponotus
compressus), besides the honey bees which, visited the flowers for the pollen
and nectar, !
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. _TMJ_LE_ L. Effect of salinity on the germination and seedling growth of IR. &

wd = ™ = ]

B8 Ex =F 2F . 2F e % ES3m oE
g E e g~ o B~ o vig L ES g
= 5 S z 5 & 3 Gos g
C 97.2 100.00 89 10000 115 100,00 1.29 198 100,00
T 90.0 02,52 101 113.12 139 119.54 1.37 1.70 94,35
Ta 87.0 80.44 101 11312 136 11696 1.34 1.51 B3.51

Ty 8§30 - 8532 86 9532 125 107.50 1.45 152 8436

Te 15 7710 85 9520 133 11438 156 125 9.38
Ts =~ 720 7402 80 8060 122 10402 152 L1l 6161
Te 57.4 58.11 7.8 £7.36 92 7912 117 112 6216
Whether o
Sigmi- . . B
ficant  Yes Yes Yes

~ (p:0.01) {p:0.01) (0.05)
SE ° 153 Cope2 124
CD. 406 1.64 . 1399
Conclusion 2

a} Germination C T: T-: Ta T: Ts Ts

b) - Shoot height Ty Ts C Tﬂ Ty T:; Ta

¢) Rootlength T Ts Ty Ts Ts C T

All the conventrations except the highest (6000 ppm) increased the root
length as compared to the control. Statistically excepl the highest concen-
tration, others were on par and significant at 5%, level. The shoot/root ratio
was highest in the sample which received 4000 ppm and lowest in the highest
concentration (6000 ppm). The dry matter coment was high in the control
with 1,98 ¢ per 100 scedlings and in the remaining treatments the dry matter
production was low. The salinity levels had some specific influence on the
uptake of nitrogen, phosphorus, pottassium and sodium (Table 2). Maximum
nitrogen content was scen in sample drawn from the lowest concentration of
1000 ppm, The concentrations of 2000, 3000 and 4000 ppm also registered
more values than the control, The wwo highest concentrations reduced the
percentage of nitrogen. '

The trend was somewhat similar as regards phosphorus content in the
seedlings. The maximum content was scen in the lowest concentration, The
levels of 2000 and 3000 ppm also pave higher values than the control. The
three highest  concentrations  reduced the - phosphorus content and no
relationship could be seen between the levels and phosphorus content,  The
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Tanie 2. Effeet of salinity on certain mineral contents of IR.-8 paddy

L] — - — - —
e = = e e
= [ =] =} o
C 2.05 100,00 0.5 100.00 065 100,00 0.2 100,00
Ty 2.80 136,58 0.18 118.88 0.70 107.80 1.0 500,010
Ts 244 119,02 0.16 106,56 0.70 107.80 1.1 550,00
Ta 233 113,65 0.17 11322 0.76 117.04 1.0 500,01
T, 241 117.56 0.13 86.58 0.50 123.20 12 600.00
T: 1.85 90,24 0.13 86.58 0.30 123.20 14 700.00
Ta 1.92 93.65 0.14 0324 . 070 107.80 14 700,00

percentage of potassium was increased duc to induced salinity. Except in the
highest concentration (6000 ppm) there was some indication of rclationship
between concentrations and porassium content.  The content, of sodium was

increascd cnormously by the salinity levels in respect of the treatments which
depended largely on the concenjration used,

Discussion : Salinity levels exhibited pronounced influence on the
germination of IR.8 rice. There was significant inhibition of germination in
relation to concentration as reported by Pearson and Ayers (1960), The
secdling growth revealed 1hat tolerance or sensitivity [aclors cannot be
cvaluated at germination- stage, although the germination was progressively
affected by higher concentrations of added salts. There was sufficient
indication that lower concentrations actually increased 1he shoot height, root
length and shoot root ravio. Ayers and Hayward (1948) made a statement
that * there is no general relation between the salt tolerance of plant during
the later phases of growth and of that during germination. Salinity affects the
the germination and increascd the accumulation.of toxic ions . The present
work agreed with the above observations of early workers on the two aspects.

The towal nitrogen was sufficiently increased by induced salinity. This was
the experience of Shimose (1963), Narasingha Rao (1964) and Balasubramanian
(1965) with several rice varieties, Sarin (1964) made simi.ar observation in
wheat. Regarding phosphorus content, many workers reported that the
phosphate content increased appreciably under saline condition and hat “ the
restricted growth characteristic of saline treatment was probably the principal
factor responsible for the increase in phosphate content (Ehrler and Bernstein
1958)"". Murty and Narasingha Rao (1963) - held different views. In the
present investigalion tl.. lower concentrations increased he valuss while the
higher concentration lowered the phosphorus content. Thus it scems to be a
variclal character and cannot be a general rule in:all crops. The potassium
coptent was increased in all the concentrations and this was progressively so
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till 5000 ppm. Earlier workers such as Ehrler and Bernstein (1958) held
the view that salinization progressively reduced potassium content. The
present investigation did not agree with the above observations as far az the
chosen variety was concerned, Regarding sodium content the earlicr opinion
has been that all varieties accumulate sodium when grown in saline conditions.
There is an opinion that sensitive strains accumulate more of sodium as
compared to tolerant vaieties. The high accumulation of sodium itself may
be an mdicatmn for the susccphhﬂuy of the strain to salinity. Even the
lowest concentration of 1000 ppm increased the sodium conient by 5009, in
lR 8. A study till harvest may give a better idea of the tolerance or otherwise
of IR.8 10 _SEIlml:.'.

Summary : In the present investigation the effect of six salinity levels
ranging from 1000 to 6000 ppm were studied on IR.8 variety of rice (Oryza
sativa L ) Germination was inhibited progressively by induced salinity-and in
the highest concentration of 6000 ppm it was reduced to 57.4%. A study of
the following factors in 10 day old seedlings gave the results indicated below :
" As regards shoot height the lowest two concentrations of 1000 and 2000
ppm.increased the values while the higher concentrations caused a red uction.
The length of root was increased to all the treatments except the l}ig’hést level,
The nitrogen content was increased up to 4000 ppm. Similarly phosphorus
content was increased in samples grown in the iower three concentrations.
The percentage of potassium was enhanced in all the treatments excepl the
control. There was a good relationship between the salinity levels uscd and
the sodium content in the secding.
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