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INTRODUCTION

Cassia toraL. is an annual species of gregarious habit with high
productive potential. Net dry matter production per unit area in its
populations within three months of its life-cycle is significantly greater
than the annual production of the nearby perennial grasslands (Singh,
1969). - Further, its dry matter yield is; greater -at 30-40° C as com-
pared to that at 15° C (Singh, 1967).. Since growth rate and dry matter
production have been found to be related to-such leaf characteristics
as the total leaf area (Misra etal., 1967) and chlorophyll content
(Brougham, 1960;. Bray, 1960; and Whittaker and Garfine, 1962) in
a number of species and plant communities, the present investigation
was conducted to assess the influence-of two temperatures (15° C and
30°-40° C) on certain ' leaf characteristics of this species. Emphasis
was laid on the evaluation of the interrélationships of these charac-
teristics with a view to explain the high productive efficiency of this
plant. o -
MATERIALS AND .METHOI')S

~ Plants were raised in earthenware pots from seeds collected from
different localities during January 1965 in a phytotron (15°C) and
in an adjoining glass-house (30°-40°°C).! Seeds collected in February
1966 from plants raised in the weed garden at Varanasi from-the 1965
seed collection were also used for raising plants in order to compare
them with those raised from original ‘collection. Ten pots, with three
lants in each, were maintained for- different localities at both the
temperatures. Seeds were sown on 23rd August 1966 and observations,
reported here, were recorded betweén 11-14th October 1966.

Ali the leaves from sample plants ‘were detached, with the help
of a pair of scissors. Contact prints were obtained from these leaves
on brgmide paper for measurement of leaf area. Immediately after-
watls'the total leaves of each plant were separated into two equal halves,
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on fresh weight basis. One half was used for dry matter determination,
through drying at 105°C for 24 hours. The other half was crushed
~in a glass mortar with 25ml of 80:% acetone and the mixture was
centrifuged at 3,000 r.p.m. for 5 minutes. This process was repeated
with another 15 ml aliquot of acetone. ' The supernatant clear liquid
was transferred to a volumetric flask of 50 ml capacity and the volume
was.made up with acetone. Optical density of this solution was eva-
luated through a red filter having 610 my - maximum in a Hilger’s
photo electric colorimeter. Values for leaf dry matter and optical
density were converted to per plant. - '

Leaf area was determiried from the contact prints with the help
of a planimeter. Relationships: among various leaf characteristics
were studied through regression analysis (Croxton -and Cowden, 1964),
The significance of the correlation coefficiénts (r) was examined by
z-analysis (Croxton and Cowden loc. cit.). Significance of the difference
between various attributes at the two temperatures was also studied
through #-test. ' -

_ OBSERVATIONS

. Total leaf dry weight—It is. indicated from table I that total dry
weight of leaves per plant is higher: for. those raised at a temperature
ranging from 30° to 40° C as compared to those raised at 15° C. This
1s true for plants raised from all the' localities using original as well as
séeds of later generation. “The différences| between ‘the dry weight
values at 15° C and 30°-40°C aré significant both for plants of original
collection and those of a later generation. |

- - ETABLEI_,.: : .
bLeaf dry matter in C. tora plants raised from seeds of different localities
: at two temperatures .
(Each value is the mean .of 5 replicates)

Plants from original séeds : iPlémt'_'s from seeds of weed
(1965) = . =1 -gardén (1966) .

15°C  30°40°C | 15°C . 30°40° C

Seed origin

Ahmedabad  ..° 0018 . 0-181 | 0021 - 0:168

Uijain .. 0-016 ~  0.180 . | 0:026 _  0.190
"Sagar .. 0015 0-162 - :i 0-023 0-170
-Varanasi .. -0-026 0-088 " ;-0-028 - 0.080
Patna .. 0029 0-072 | 0-027 0-075
Delhi .. 0-020 0-230. .. . 0-016 0-238
Jammu ... 0-042 0-193 . .,
‘Africa (Ghana) .. 0-010  0.092

t-value = .. - ©7.05% - B 4-81*

Total leaf aréa *P<0-001, -
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: Average leaf area of one leaflet varies from 0- +6 sq. cm. (African

origin) to

Osq cm, (Jammu origin) at.low temperature (Table II).

; " “TABLE II

Leaf area of C.tora raised from seeds of different localities
. at two temperatures

(Each value is the mean of 5 rephcates) (sq. cm)

i Pl.an?.s from er_iginal seeds (1965) Plarrts frém seeds of weed garden (1966)
Seed Area of leafilet Total leaf area Atea of leaflet Total leaf area
T s 2040 15 3040 | 156 3040 15  30-40
(°c.)” (°ci.r (°c) - (°cy) |(°cy.. (°c) (°c) (°C)
Abmedabad | 0-80  1-71  12:60 73:80 |0-80 1.72 117 679
Ujiain - ..[ 0470 171 12:20° 8161 |07 - 1470 115 763
Sagar .| 0480 1460 1420 76-20 o>-7:o 1700 123 728
Varanasi ..[ 0-80 1470 12:30 * 02-80- o-'lo_ 170 135 679
Patna . .| 0:00 1:60 15-10  50-20 oésfe 1440 136 468
Delhi .| 0:93 1-}76 10-5¢ 109-00 082 173 98 1128
Jammw  ..|1-00 180 19460 11030 | o L . .
Africa 0460 . 1450 880 51-70 . . .
(Ghana) - . ‘ P
tvalue .. _11-334( 13+65* | 12:02¢ 6+45%
i C*P<0001
l

At hlgher temperature the average area of the leaflets is consider-
ably greatér ranging from 1:4 (Patna) to 1 8 (Jammu) . -cm.

Total ‘leaf area per plant is also cons1derably higher, when plants
are grownat highe temperature (Table II) From the data collected
it is indicated that difference in seed origins is mainly due to number
of leaves developed by the plants, because! the variation in the average
area of leaflets at any one- temperature is not great. The influence of
temperature is - significant’ for both the area of leaflets, as well as the

total leaf crop |

Optical density [of chlorophyll extract —Optlcal density of the
leaf extract in - acefcone is lower in plants raised at low temperature

~ (Table IID.. This is true both for the plants raised from original col-

Jection and those ofla later generatlon. The difference in values obtamed

at the two- temperatures is again statlstrcally significant,
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Optical density of the leaf extract in . acetone from C.tora -
raised from seeds of different localities at two temperatures
(Each value is the mean of 5 replicates)

Plants from origiﬁal seeds Plants from seeds of

' (1965) ’ - weed garden (1966)
Seed origin ' : '
15° C 30°-40° C - 15° C 30°-40° C
Ahmedabad ..  0:10 0.7 0-13 0-54
Ujjain .. 006 0-52 0-15 056
Sagar .. 0-08 0-58 ~ 0-16 0-58
Varanasi .. 0-16 034 - 014 0-34
Patna .. 0-18 0-28 - 0-16 0-29
Delhi .. 0-10 0-79 0-08 0-80
Jammu .. 0-22 ~ 0:63 - |
Africa (Ghana) ..  0-04 0-32 |
t-value .. 4-78% . ' 4-90*
*P <0001
DlscuséloN
From the foregoing, the effect of ;teﬁiﬁcraturc on all the three leaf

characteristics examined becomes. obvious.; Total leaf dry weight,
total leaf area and optical density of the leaf extract in acetone are at
their maximum when plants are grown at a itemperature ranging from
30°-40° C. ~Since growth and dry matter' production are related to
such characteristics of leaf, it is evident that C. fora is favoured by high
temperature. . This explains the greater dry matter yield of this species
at 30°-40° C (Singh, 1967). T

The total leaf dry weight at 15° C is related to' the optical density
of the leaf extract according to ¥= — 0005 4- 5-826 X, where Y is
the optical density and X is the total dry weight of the leaf crop (Fig. 1).
This relation is statistically significant .(# = + 0-935: P < 0-001)
indicating thereby that the dry matter of the leaves is a function of the

- optical density of the leaf extract.. ‘At the higher temperature also

these two attributes are directly related (r = 4 0-978: P < 0-001)
according to Y = 0:068 - 2-93 X (Fig. 2).  These relationships empha-
size the influence of the amount of chlorophyil (through optical density)

i

on-the accumuylation of dry matter in leaves;;
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The total leaf area at 15° C is related to the optical density of the
leaf extract accordinig to ¥ = 0-008 + 0-0093 X, where Y is the optical
density and X.is the leaf area (Fig. 3).. The relationship is statistically
significant - (r = + 0-643; P £0-05). At 30°-40° C also thése two
attributes indicate positive relation (r = + 0-95; P < 0-001) according
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to 'Y= —0-04+{0:0074 X (Fig. '4). This significant relationship
indicates that the £lant is capable of increasing its leaf area in order

to utilise the increased chlorophyll content for greater photosynthetic
efficiency. - oL ‘ o
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-FIGS. 1-6. - Fig. [1. Relationship -bétween o!ptical density. of the leaf extract
and“total leaf dry matter at 15° C. - Fig. 2. Relationship between optical dénsity
of the leaf extract and total leaf dry matter at 30°-40° C. Fig. 3. Relationship bet-
ween optical dehsity-of the leaf extract and total leaf area at 15°C. Fig. 4." Rela-
tioniship between optical density of the leaf extract and total leaf area at 30°-40° C

Fig. 5. ‘Relationship /between total leaf dry ‘matter and total leaf arca at 15°C.
Fig: 6. Relationship between total Jeaf dry matter and total leaf area at.30°-40° C.
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The total leaf area is related to the total leaf dry weight at 15°C -
according to ¥ = 0-0195 4- 0-00024 X (Fig. 5), where Y is the total
leaf dry weight and X is the total leaf area. This significant .ditect
relation at low temperature (r = + 0:66; P < 0:01) is also exhibited

at higher temperature (r = + 0:81; P < 0-001) where the leaf area

is related to dry weight according to Y= — 0-007 + 0-0021 X (Fig. 6)..
This positive relationship indicates the effort of the plant at minimising
the accumulation of dry matter within a limited leaf area. This feature
is again beneficial for photosynthetic efficiency of the plant. :

.. Out of the aforementioned correlations; only . that between total
leaf area and optical density is found to be significantly different at
the two temperatures (Table IV). This test was made by calculating
X/a-value (Croxton and Cowden loc. cit.) and then computing the prob-
ability value (Croxton, 1949). - This test indicates that temperature
may significantly influence the relationship between leaf area and optical

density in this species.

TABLE IV"

Influence of temperature on the relationships amongst leaf characteristics
‘ o v of C.tora .+ ’ N
- s |
Relationship ~ XJo -~ Probability  Significance
Total leaf dry weight vs. 1:084 0280 ° P>0-05
Optical density TR : '
Total leaf area vs. Optical density 2-576 | 0-0098 P < 0001
Total leaf area vs. Total leaf dry  0-804 - -1 0-4009 P>0-05
weight N .

The above observations clearly reveal ‘that- C. fora possesses
certain important leaf properties which are favourable for high

photosynthetic efficiency.

It is possible, therefore, to explain .the_-h-iighf productivity of C. tora
populations on the basis of the present-s;udy.. ‘

SUMMARY

C. tora plants grown at 30°-40° C !exhibité higher values for the leaf

charactetistics studied as compared to those grownat 15° C.  Dry weight
of the leaf crop, total leaf area, and optical density of the leaf extract
are interrélated positively amongst each . other.: These relationships

indicate high productive potential of the species.
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