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the present study supports the wviews of
Schwanitz!! and Stebbinst that an optimum
cell size exists for each species and that this
size may be attained through natural selection
at the diploid level In some Species and at
higher ploidy levels in others. The favourable
response  to  induced polyploidy will then
depend upon whether or not the optimum cell
slzc has alrecady been attained in the. initial
population chosen for colchicine treatment,

If this correlation between GA and poly-
ploidy effects is generally operative, an
interesting application of the present o¢bserva-
tion will be that positive response to GA can
he used as a sieve for selecting plants for the
induction of polyploidy. This technique may
he  particularly  useful in  ornamental and
fodder plants but not In crops where the
economic part is the seed, since in such plants
increased grain size 1s not the only component
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of increased yield and the seed sterility assow
ciated with autopolyploidy also reduces the
utility of the polyploid.

1. Emsweller, S. L. and Ruttle, N, L,, Amer. Nat.,
1941, 75, 310,

2. Levan, A., Hereditas, 1942, 28, 245.
3. En;;slweller, S. L. Proc. Amer, Soc. Hort, Sci., 1948,
. D065,

4, Stebbins, G, L., Brookkaven Symp. Biol., 1956, 8, 37,

5. Sikka, S. M., Swaminathan, M. S, and Mehta, R, K.,
Nature (London), 1988, 181, 32.

6. Rana, R. 8., Assac. L.AR.I,, Dissertation, 1959,

7. Mehta, R, K. and Swaminathan, M. S., /ndian Fmp.,
1965, 15 (6), 4.

8. —, Subramanyam, K. N. and Swaminathan, M. S.,
Indian [, Genet,, 1963, 23, 67.

9. Stowe B. B, and Yamaki, T. Ann. Kev., Plant

Prysiol., 1957, 8, 181.
10. 1Maber, A. H. and Luippold, H. ]., Ame»r, /. Bet.,
1960, 47, 140,

11. Schwantz, F., The Origin cf Cultivated Plants,
Harvard University Press, Cambridge, 1866.

DRY MATTER PRODUCTION IN SUN AND SHADE LEAVES AND A SIMPLE
METHOD FOR THE MEASUREMENT OF PRIMARY PRODUCTIVITY

R. MISRA, J. S. SINGH anp K. P. SINGH
Department of Botany, Banaras Hindu University, Varanasi-5

ITH increasing emphasis in recent years

on the evaluation of primary productivity
the role of sun and shade leaves iIn production
has drawn considerable attention, Although
some amount of work 1s available on the
differential behaviour of sun and shade leaves
(often referred to as upper and lower leaves)
with regard to their dry weight per unit area, 1™
a direct evaluation of their capacity for dry
matter production is lacking in ecological
literature, In order to investigate, therefore,
the gross productivity of these two types of
leaves when exposed to their normal as well
as reciprocal light conditions, a few experi-
ments were conducted with Bougainvillea
spectabilis during April 1968. The same are
discussed briefly here.

Gross production was measured through the
increase in the dry weight of leaf discs of one
cquare centimeter area obtained with the help
of a cork borer. Twigs of current growth with
equal number of nodes were selected from
the permanently shaded (10% of full daylight)
and upper exposed areas from shrubs growing
in the botanical garden of the Banaras Hindu
University at 8 am. The leaves obtained
from shaded and exposed areas are termed

shade and sun leaves respectively, In order
to avoid the error due to changes in the area
of the leaves?! they were immersed in water
till fully turgid before cutting out the discs.
The discs were then placed over cotton pads kept
constantly wet in uncovered Petri dishes. Cotton
pads were necessary fo check excessive heat
which otherwise would kill the discs within
a short period when kept in full sunlight.
Twenty discs were placed in each Petri dish
and three such Petri dishes were used for each
of the following treatments: sun ldaves in
full daylight, sun leaves in shade, shade leaves
in full daylight, shade leaves in shade, and
sun and shade leaves in a dark chamber with
40% KOH placed in another Petri dish.
Presence of KOH solution was necessary as
we have gathered some evidence of substantial
dark fixation of CO, in this plant which will
be published elsewhere,

At the start of the experiment an eqgual
number of discs, both from sun and shade
leaves, were ovendried at 80° C. for recording
the 1nitial dry weight. Inerease in the dry.
weight of the dises at the end of six haurs:
treatment is taken as the apparent photesyn-
thesis or net production -and the deecrease in
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the dry weight in dark as respiration, Sum
total of these two values represents gross

production, This method has the advantage
over that used by Denny® ilnasmuch as the
photosynthate is not translocated out of the
photosynthetic area. For experimentation 1in
reduced light intensity the shade of the same
shrub was used as the spectral composition of
the light is liable to be different in shade of
different plants.b

TaBLE 1
Initial dry weight and gross and net

productivity of sun and shade leaves

Scn leaf Shade leaf
Centrol (g./m.?) 912172 567102
Six hours in full sunlight  995+15-3 643+ 1:2
(g./fm?)
Six hours in shade (g./m.*} 981 +22-8 596 1153
Six hours in dark (g./m. ?) £92+ 29 5554119
Respiration {g./m.*/hr,) .. 3.3 90
Gross productivity (g./m.?/- 17+1 14+ 66
hr.) In sun
Gross productivity (g./m.?/ 11:80 6-80
hr.) in shade
Net productivity in sun 138 1266
(g./m.*/hr. |
Net productivity in shade I1+5 4+80
(g.,m.%/hr.) )
Gross productivity in sun 20542 175-92
(g [m.*/day)
Gross prgductivi ty in shade 177+6 £1+60
(g./m.?/day)
Respiration (g./m.?/dzy].. 792 48+0
Net praﬂductivity in sun 126+0 127-92
. fm.>/day}
Nétg productivity in shade 98-4 33+6

(g./m %{day)

Table I indicates that the dry weight of the
shade leaves per unit area is significantly
lower than that of the sun leaves (p < 0-001).
[t is further evident that both the gross and
net productivities are higher in sun leaves as
compared to the shade leaves (p < 0-001) and
p < 0-001 respectively) under their normal
licht regimes. However, when the sun leaves
are exposed to shade for limited period thgre
is no appreciable decrease in their productivity.
On -the other hand, the shade leaves when
exposed to full daylight increase their photo-
synthetic rate more than twice the normal
value. When the data are converted to per
day basis (taking 12 hr, light and 12 hr dar}<
periocd) similar trend in productivity 1s
obtained but the net productivity of the shade
leaves exposed to full sunlight equals to th:cizt
of sun leaves under their normal light condi-
tion and is more than that of the sun .leave‘s
exposed to shade. From these observations it
is clear that the shade leaves have inherent
capacity to photosynthesize at the same rate
as the sun leaves and therefore they also Fo.n-
tribute significantly towards plant productivity
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as and when they are exposed even for a
brief period to direct sunlight on account of
sun flecks and changes in the light climate due
to the acltion of wind, etc.

In the light of above observations an esti-
mation of the amount of chlorophyll present
seems necessary, Total chlorophyll (a4 b)
in sun and shade leaves was determined in
809% acetone extract.? The ratio chlorophyll
a/chlorophyll ‘b was determined through their
respective concentrations.8 It was thus found
out that sun leaves contain 84-5mg./m.?
chlorophyll - while the shade leaves have about
twice this amount (182:9mg./m.*). The ratio
chiorophyll a/chlorophyll b amounts to 1-2 in
sun leaves and to 53 1n shade leaves. It 1s
ocbviocus therefore that in full sunlight even les-
ser amount of chlorophyll per unit area photo-
synthesizes much more and hence sun leaves
are more efficient energy trapping system. The
increased amount of chlorophyll in shade
leaves may, however, be helpful in stimulating
proeduction as and when sufiicient lhight 1s
available for a brief period. The present
finding is in conformity with those of Harder?
Seyvbold and Egle,lt and Eglell who have
reported greater amount of total chlorophyll in
shade plants. However, contrary to their
observations the shade leaves of B. spectabtilis
contain lesser amount of chlorophyll b &S
compared to the sun leaves. If has been
established that chlorophyll b improves tht
utilization of light between 450 and 480 muy,
which is abundant in the shade of foliage.lZ
Thus, in the sun leaves of the present species,
containing more chlorophyll b, the photosyn-
thetic efficiency is not significantly reduced in
shade. Therefore, on a cloudy day also- the
sun leaves may photosynthesize with the same
efficiency as on sunhy day. On the otheyr hand
the shade leaves, having more chlorophyll aq,
increase  their photosynthesis  considerably
when exposed to full sunlight.
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