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scopoletin to reduced photosynthesis. The distri-
bution of proanthoc¢yanidins in the leaves and their
role in photosynthesis need a detailed investigation.

|5 May 1985

1. Thimann, K. V., Senescence in plants, (ed.) K. V.
Thimann, CRC Press Inc., Florida, 1980, p. 85.

2. Shantz, E. M. and Steward, F. C., Plant Physiol.,
1955, 30, Suppl, xxxv.

3. Steward, F. C. and Shantz, E. M., The chemistry
and mode of action of plant growth substances
(eds.) R. L. Wam and F. Wightmann,
Butterworths, London, 1956, p. 165.

4. Steward, F. C. and Shantz, E. M. Annu. Rev.
Plant. Physiol., 1959, 10, 379.

5. Steward, F. C., Growth and organization in plants,
Addison Wesley, Massachusetts, 1968.

6. Rao, K. V. N, Rao, S. S. R, Rao, K. N. and
Srimannarayana, G., Proc. Indian. Acad. Sci.
( Plant Sci.), 1980, 89, 73.

7. Rao, S. S. R., Ph.D. Thesis, Osmania University,
1981.

8. Rao, S. S. R,, Rao, K. V. N, Rao, K. N. and
Srimannarayana, G., Natl, Acad. Sci. Leti., 1980,
3, 291.

9. Gupta, S. and Maheshwari, S. C., Plant Cell
Physiol., 1969, 10, 231.

10. Holden, M., Chemistry and biochemistry of plant
pigments, (ed.) T. W. Goodwin, Academic Press,
New York, 1965, p. 461.

11. Fnick, H. and Raymond, F. J., Can. J. Bot., 1975,
53, 2319.

12 Rao, S. S. R. and Rao, K. V. N., Proc. Indian
Acad. Sci. (Plant. Sci.), 1984, 93, |,

13. Hills, W. E., Naiure (London), 1955, 178, 597.

14. Saunders, J. A. and McClure, J. W,
Phytochemistry, 1976, 18§, 809,

15. Mohr, H and Drumm-Herrel, H., Physiol.
Flantarum, 1983, 58, 408.

16. Einhellig, F. A., Rice, E. L., Risser, P. GG, and
Wender, S. H., Bull. Torrey Bot. Club, 1970, 97,

22.

A DOUBLE-EMBEDDING TECHNIQUE FOR
SECTIONING EMBRYOIDS
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INVESTIGATIONS on plant tissue cultures, particularly
those involving elucidation of the process of em-
bryoidogenesis (a term for the development of em-
bryoid in vitro) and the morphology of the embryoids,
the histological characteristics of tissue organization,
the mode of vascular differentiation, etc, would in-
volve the sectioning of embryoids at different stages of
growth. The minuteness of some of these materials,
particularly the embryoids, renders them extremely
difficult to manipulate if processed by the customary
methods. The celloidin-spray method of Bhandar:® is
quite acceptable but for the high cost of celloidin and
the stringent conditions for material preparation. The
present communication describes a much simpler and
less expensive procedure. In fact, this method, de-
signated the double-embedding method gave ex-
tremely satisfactory results in the androgenetic investi-
gations on Nicotiana tabacum®3. This method involves
the embedding of materials twice; first in agar sol and
then the solidified agar blocks with the matenals are
re-embedded in paraffin by the customary procedure.

The procedure for double-embedding 1s given

below:

1. Dissolve about lg of good quality agar-agar
powder (Difco or other good make) in 100 ml of hot
water,

2. Get the materials to be embedded ready: fixed as
well as fresh materials can be chosen. Prior staining
of material is optional for fixed matenials.

3. Prepare a paper boat of convenient size and apply a
thin coat of glycering on its inner surface.

4. Pour a required quantity ofﬂgﬂr sol into the paper
boat. Transfer the materials into the boat and
arrange them carefully leaving enough space be-
tween materials for easy partitioning of individual

blocks later.
5. Place the boat in a ¢cold chamber to facilitate rapiud

and uniform soliddfication.

6. Cut out each agar block containing the material,
taking care to retain a umform sheath ot agar
around the material,

7. Process the agar blocks for microtomy by cus-
tomary methods®. If fresh materialy are agar-
embedded, proper fixation is essential belore pro-
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cessing for microtomy. Infiltrate the agar blocks
and re-embed them in parafhn.

8. Section the matenal, process the slides by cus-
tomary method and stain them in a suitable
schedule. Haupt's adhesive and 3¢, formalin are
effective for (floatingand affixing) the parafin-agar
ribbons.

A thin film of agar persists on the slide around the
material even after mounting and staining. Being
transparent this does not sericusly hinder observation
or photography. This method 1s also useful for
histochemical mvestigations.

The author thanks Dr D. A. Govindappa for
encouragement.
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EXOGENOUSLY applied plant growth regulators are
known to affect sex expression in several monoecious
and dioecious species!:2, Studies have been made on
the possible role of gibberellin®4, amino acids®, silver
and cobalt ions®, ethrel and chloroflurenol” and
peroxidase and its isozymes® in gex expression of
Ricinus communis. Gibberellin, when applied to the
plants exogenously, promotes the formation of female
flowers in this species’. Recently, some substituted
phthahmides are reported to possess several growth
regulating properties®!? and have been found to
regulate the sex expression in monoecious and gynoe-
cious cucumber!!-}2, The present work was under-
taken to investigate the effect of phthalimides on sex
expression in R. communis L, 2 monoecious plant.
Plants of R. communis L were raised from seeds in

earthen pots filled with properly manured soil. Foliar
applications of two derivatives of phthalimide were
made upto run-off level to the plants having 12-15
nodes before inflorescence imitiation. The plants were
sprayed with 125, 250 and 500 mgi™' of 13-
chlorophthalimido)-cyclohexanecarboxamide (AC-
94377) or 1-(1-cyclohexene-1,2-dicarboximido)-cyclo-
hexanecarboxamide (AC-99524) supplemented with
0.1 % triton X-114 as a wetting agent. Plants sprayed
with distilled water containing only 0.1 % Triton X-
114 were considered as control. Second and third
applications were made after 7 and 14 days of the first
spraying respectively. Each treatment consisted of 6
plants replicated 2 times. The data are expressed as
mean value + S.D.

Phthalimides increased the percentage of female
flowers with simultaneous decrease in the percentage
of male flowers on the treated plants. The percentage
of female flowers increased from 21.2 (control) to 26 .4,
34.6and 28.5at 125,250 and 500 mg 1™ ! of AC-94377.
The plants treated with AC-99524 also exhibited
increased percentage of female flowers which were
242 296 and 32.3 at 125, 250 and 500mgl~!
respectively as compared to the control. Male flowers
constituted the remaining percentage at each concen-
tration of both the phihalimides. AC-54377 at
250mgl1™? and AC-99524 at 500mgl~! were most
effective for promoting the formation of female
flowers (table 1). Overall, AC-94377 was more effect-
ive than AC-99524 in inducing femininity in this
species. The total number of maie and female flowers
per plant increased with the increase in the concentra-
tion of each phthalimide but the size of male flower
buds got reduced in both the cases. At 500mgl~ ' of
each phthalimide, some male flower buds failed to
open, dried and abscissed. Female flowers produced
on the treated plants were somewhat thin and elon-

Table 1 Effect of phthalimides (AC-94377 and AC-99524)
on sex expression in Ricinus communis L

Percentage of  Total No. of flowers

Treatment female flowers per plant
(mg i) TSD. mean * S.D.
Control 21.2 24 426 £ 102
AC-9437]

125 264 £29 $32% 83
250 346 X 3.8 $90T 114
SO0 285 +313 643+ 990
AC-99524 ‘

125 242 £ 25 508 = 8.0
250 296 X35 58.3+ 6.7
500 32.3 X 4.1 64.0 =123




