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seen (Figure 2 c¢). Similarly, no impression was noticed
in control (uninoculated pots, Figure 2 a). Therefore,
these hyphal prints mainly originated from the activity
of hyphal surface phosphatase. The dark colour indi-
cates a high phosphatase activity of these hyphal zones.
As expected, the intensity of the colour of the hyphal
prints depends on the duration of application. Applica-
tion for only 10 min resulted in a faint, not well-
differentiated colouration, whereas it got intensified
gradually, with maximum intensity showing when ex-
posed for 60 min.

Acid phosphatase activity in plant roots and soils is
usually measured with p-nitrophenyl phosphate (pNPP)
as the substrate. Since the end product, p-nitrophenol is
soluble, spraying the filter paper with an alkaline solu-
tion at the end of the application period may result in
diffusion of the dye and the formation of blurred hyphal
prints. In contrast, 1-naphthyl phosphate results in an
insoluble end product when no detergent 1s used. Thus,
sharp hyphal prints appear on the filter paper. In addi-
tion, the method with 1-naphthyl phosphate has the ad-
vantage that the reaction between 1-naphthol and Fast
Red TR takes place at low pH. Since acid phosphatases
are characterized by maximal activities at low pH val-
ues’. the method with 1-naphthyl phosphate permits a
direct and continuous measurement of acid phosphatase
activity at its optimal pH.

While 1-naphthyl phosphate is frequently used for the
detection of acid phosphatase in medical media’, only a
few reports exist on the use of this substrate for the de-
termination of acid phosphatase from soils®*” and from
plant roots . I vitro assay with acid phosphatase from
wheat germ also shows that I-naphthyl phosphate is a
very suitable substrate. The present experiment con-
firmed the production of phosphatase by VA mycorrhi-
zal hyphae. The method may be used for the comparison
of phosphatase activity of different VA myocorrhizal
hyphae as well as plant species or genotypes In relatton
to their capacity to utilize organic phosphorus depend-
ing upon piant age, phosphorus nutritional status, tem-

perature and other environmental factors.
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In vitro flowering and pod formation
in cauliflower (Brassica oleracea var.
botrytis)

Vandana A. Kumar, Aful Kumar and Jitendra
Kumar

College of Forestry and Hill Agricuiture, G B Pant University of
Agriculture and Technology, Hill Campus, Tehr1 Garhwal 249 199,
India

Flowering and pod formation in vifro were induced
in caulifiower through culture of curd explants in
Murashige and Skoog medium supplemented with
3.0 mg I'" indole acetic acid (IAA) and 0.5 mg I ki-
netin after incubation under 16 h photoperiod at
28 + 2°C temperature during the day and 24 £2°C
during the night at a light intensity of 3000 Ix. Pods
were ready to harvest within 90 days of culture ini-
tiation and developed small, globular, smocth and
brown-coloured seeds. This phenomenon, though
gives small amount of seeds, may be helpful when
pollination and fertilization /n vive are difficult. This
way, the long period for flowering and pod forma-
tion under field conditions is cut short and the prob-
lem of isolation distance in cross-pollinated crops
(like cauliflower) is also overcome.

BREEDING programmes in cauliflower rely mainly on
raising seed crops and, under field conditions, proper
isolation distance between varieties is necessary for hy-
bridization. Besides, curding and flowering are also very
sensitive to changes in temperature'. Initiation of flow-
ering and complete pod formation in vitro may become a
valuable research tool for plant breeders ensuring sced
purity. This can also facilitate hybridization in vilro
without any requirement for isolation distance. A proto-
col for m vitro flowering and pod formation in cauli-
flower is described.

Florets of | cm diameter were excised {rom a mature
curd of cauliflower (snowball-type), surface-sterilized
with 70% (v/v) ethanol for 90 s, folfowed by comumer-
cial bleach (calcium hypochlorite) sotution (3%o, w/v)
containing 0.1% Tween-20 for 15 mun. After three rinses
with sterile distilied water, small (approx. 3 mm cubic)
pieces of curd surface were dissected and implanted i the
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1able . 7o viur-o plantlet regenerattion in cauliflower

Rooting Plantlct formation

—

- . . 1
Trcatment tmg b ) after 30 days

T

No of Length  No of developed
rools of roots Icaves
{cm)
IAAOS +hinctin 0 & 34104 13+04 Thin leaves
(\)
IAA1 O+ Kkinetin O § 75206 36205 26104
1 B)
IN\A3D+kmnetin 0 5 1382+23 78207 S7205
()

culture medium, which consisted of Murashige and
Skhoog” macro- and micro-nutrients, vitamins, sucrose
(3%, w/v), phytagar (0.3%, w/v) and different combi-
nations of indole acetic acid (IAA) (0.5, 1.0 and
3.0 mg ') with kinetin (0.5 mg ™). The pH of the
medium was adjusted to 5.7. Fifteen ml medium was
dispensed in 50 ml (2.5 cm diameter) Borosil culture
tubes for autoclaving at 1 kg/cm and 120°C for 20 min.
Cultures were incubated under 16 h/day photoperiod and
8 h dark period at 28 + 2°C during the day and 24 £ 2°C
during the night at 3000 Ix light intensity.

Data on plantlet regeneration, flowering and pod for-
mation were recorded. Ten cultures each in four repli-
cations for every treatment were initiated and the data
were subjected to statistical analysis.

When curd explants were cultured on MS medium
supplemented with different combinations of IAA and
kinetin (Table 1), complete plantlets were regenerated
within 30 days in treatment B (1.0 mg "' IAA and
0.5 mg I"! kinetin) and treatment C (3.0 mg 1’ 1AA and
0.5 mg I"! kinetin). In cultures containing IAA and ki-
netin each at 0.5 mg 1™’ (treatment A), only thin leaves
were developed and root development was also poor in
comparison to the other two treatments.

The phenomenon of complete plantlet regeneration had
a bearing on the flowering and pod formation in vitro as i1s
evident from the data in Table 2. While flowering initials
appeared within 32 days of culture initiation 1n treatment
C along with complete plantlet regeneration, 80 and 45
days were required for initiation of flowering in treat-
ments A and B respectively. Similarly, opening of flowers
(40 days) (Figure 1) and complete pod formation (65
days) (Figure 2) were also earlier in treatment C in com-
parison to treatment B (56 and 935 days, respectively).

By the time complete pod formation was observed In
treatments B and C, only flowering initials appeared in
treatment A and the medium was also exhausted in cul-
ture tubes. Hence, further data on flowering and pod
formation are presented with respect to treatments B and
C.only (Table 3). The number of flowers/plantlets
(7.2 £ 0.6) and the length of the flowering stalk
(8.6 + 0.9) were more in treatment C than in treatment B
(3.3 £ 0.4 and 4.3 + 0.4, respectively) after 60 days of
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Figure 1. Left, appearance of flower mmitials 1n treatment B after 45
days of culture inttiations, Righs, openting of flowers 1 treatment C
after 40 days of culture mitiation

Figure 2. Complete pod formatton wn treatment C after 65 days of
culture initiation
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Table 2. Days taken for 12 vitro flowering and pod formation in
cauliflower

—

Days taken to

Treatment Initiation of

flowering
A 8O0 £ 75
B 45+ 49
C 32143

Opening of Complete pod
flowers formation
36 25 8 0582
40+ 4 § 6562

Table 3. Details of 4 vitro flowering and pod formation in cauliflower

_ No of flowers/  Length of flower No of Pod length No of
Treatment plantlets stalk (¢cm) pods/plantlets (cm) seeds/pod
___ (after 60 days) (after 90 days)
B 33£04 43+04 1803 2104 _
C 72+0.6 8609 52206 48+0.4 46105

culture initiation. Similarly, the number of pods/plantlets
(5.2 £ 0.6) and the pod length (4.8 + 0.4) were also more
in treatment C than In treatment B (1.8 £ 0.3 and
2.1 £ 0.4, respectively) after 90 days of culture initiation.

After 90 days, shedding of leaves and other floral
parts was observed in treatment C and pods were ready
to harvest. After harvesting, on an average 4.6 £ 0.5
seeds were counted in treatment C only (Table 3).By
this time, pods In treatment B were green andimmature.

The in vitro developed flowers were typical of
cruciferous family, having 4 sepals, 4 petals, 6 stamens,
of which 2 were short, and 2 carpels with superior
ovary. The seeds in the fruit (siliqua) were small,
globular, smooth and dark brown in colour.

Flowering has also been induced in virro under
appropriate conditions through culture of thin cell
layers of epidermal tissues excised from flowering
stems of tobacco and potato’. It is hypothesized
that the amount of native gibberellins present in
the plant appears to be a deciding factor in whether
a plant would remzin vegetative or bolt and flower®.
The effect of gibberellins and other growth retardants
on in vitro flowering of vegetative apex of Japanese
pear has also been reported’. In our study, in vitro
flowering in cauliflower through culture of curd ex-
plants appears to be under the control of different hor-
monal regimes, 1.e. 3 mg I"' IAA and 0.5 mg 1™ kinentin
in MS medium,

Though in vitro pollination and fertilization gives a
small amount of seed, plant breeders can exploit this
phenomenon when this is difficult in vivo®. Further, the
problem of isolation distance is also overcome and the
long period for flowering and pod formation under field
conditions is considerably cut short this way.
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Testosterone biosynthesis in triploid
sterile male tilapia

R. Koteeswaran, S. G. Sheela and T. J. Pandian
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Kamaraj University, Madurai 625 021, India

Histochemical localization of strategically important
steroid dehydrogenase (35-HSD) and immunohisto-
chemical studies using testosterone antisera con-
firmed the active nature of triploid interstitial cells
and the presence of S-ene and 4-ene pathways lead-
ing to the biosynthesis of testosterone in the testis of
triploid sterile tilapia. Hence, the partial sterility
suffered by triploid male tilapia is not due to the lack
of steroid hormone involved in spermatogenesis.

TRIPLOIDY has been induced by subjecting freshly fertil-
ized eggs to thermal (heat' or cold?), pressure’, electri-
cal’ or chemical® shock; in these shocked eggs the
extrusion of second polar body has been suppressed as
evidenced by the metaphase-spread preparations. Trip-
loidy is also known to result in complete sterility in fe-
males (e.g. rainbow trout®, tilapia’), and partial sterility
in males (e.g. rainbow trout®, titapia’). The partial ste-
rility suffered by males has generally been attributed to
endocrine and cytological incompatibilities, although ro
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