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29. THE SPIRALITY OF MAIN STEM AND ITS
RELATIONSHIP TO THAT OF OFF-SHOOTS IN
EUPHORBIA ANTIQUORUM LINN.

(With a text-figure)

The stem of some euphorbiaceous species twists cither clockwisely
(feft-handed) or counter-clockwisely. This twisting is casily perceivable
in stems bearing one or morc wings, grooves, rows of leaves or spines.
This brief report shows how the twisting of the main stem and that of the
fiest order of off-shoots in Euphorbia antiquorum are related. In this
specics, the stem is a succulent cladode which bears three or four wings,
each wing possessing pairs of spines at intervals and small caducous
leaves, In many varieties of E. antiguorum the stem docs not show any
twisting, but in one variety, very common in south India, twisting of the
stom is clearly noticeable (Fig. 1). Data were collected in January 1965
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from a population of this variety in a village near Coimbatore, south
India.

Fig. 1. Right- and left-twisting stems of Euphorbia antiquorum

1,500 main stems were examined of which two per cent showed a

reversal of the twisting (rom one type to the other. A fraction of these
showed double reversals as seen in Table 1.

TasLe |
Euphorbia antignorum : NATURE OF MAIN STEM
LeN-handeds .. 748
Right-handeds o122
Left turning right . 20
Right turning left .. 7
Left to right to left 3
Right to left to right 0

Total .. 1,500
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50-88 per cent of the regularly twisting stems were left-handers. A
further 200 main stems were cut randomly from a further lot of plants.
As mentioned, the stem has cither three or four wings at the * inlernodal *
region. Out of the 200 plants, 58 had four wings each and the rest three.
The stem may produce onc branch cach from a wing, and so a four-
winged stem may have four off-shoots although in many they may be
reduced to 3, 2, 1 or nil. Similarly, a three-winged stem may have less
than four or no off-shoots. The few stems producing no off-shoot were
excluded. Very rarely a wing produced more than one off-shoot. In
Table 2 details of the off-shoots produced from the 200 main stems are
given,

Taote 2
Euphorbia antiguorum :  No. OF OFF-SHOOTS PER * INTERNODE '
(ALL wmNOS) OF 200 MAIN STEMS

Number of off-shoots

i
Main stem 4-winged stems 3-winged stems

Spiral | No. 4 3 2 1 Total | 4 3 2 | Toul
Left 17 n w5 - 3 ] 51 24 4 80

Right 83 12 8 — 1 20 | — 43 15 4 62

Total |200 ‘ u o185 1 58 i 1 % 39 8 142

Like the main stems, the off-shoots also showed asymmetry by twist-
ing either clockwisely or conversely. A smaller percentage of these off-
shoots, however, did not show any twisting and they were recorded as
neutrals. From the 200 plants, 572 off-shoots were examined for their
spirality and the data are given in Table 3.

TabLe 3
Euphorbia antiquorum ;. DIRECTION OF OFF-SHOOTS OF 200 PLANTS

OFF - sHOOTS

Main Left: Right: Neutral:

stem

observed % observed % observed % Touml %
Left 243 7126 72 2111 26 762 341 100-00
Right 66 2857 145 6277 20 867 231 100-00

L+R ) 217 74 46 804 572 10000
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To find out whether there is a correlation between the kinds of twist-
ing of the off-shoots and of the main stem, the observations were split
up for the 4-winged shoots and 3-winged shoots and arc presented in
Table 4,

TasLe 4

Euphorbia antiquorum : ASYMMETRY OF OPP-SHOOTS IN
RELATION TO MAIN STEM

Spiral of E | Nature of off-shools

f \ off-shoots
main stem | Left

Right  Neutral  Total

4-winged off-shoots (Total 198)

; observed .. 100 16 12 128
Left J percentage Loomn 1250 9.38 10000
\ percentage on all
shoots Lo 92 469 352 3784
o Codes G Mmoo
. percentage .. g - 14:2 10000
Right { percenlage oo all
shoots .. 563 2035 433 3030
3-winged off-shoots (Total 374)
observed .o 143 56 14 213
Left , percentage .. 6Tl4 2629 657 10000
percentage on all
1 shoots .o 49 1642 411 6246
observed P X 98 10 161
Right | percentage on92 681 620 10000
18! | percentage on all
shoots .29 4242 4:33 69-70

The expected values for all the groups have been calculated and given below :

Off-shoots
Main stem
L R N Total
Left observed .24 72 26 41
{expectcd .. 183212 129-365 27423
observed . 66 145 20 221
Right  {goeted 4788 8T6% 19783
Total .. 309 21 46 512

& =109522
.
17a
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The value of X* is highly significant both at the 59, and 19 levels,
which clearly demonstrates the positive dependence of the off-shoots
on the main stems with regard to the type of twisting. Similar values
for the data relating to the 4-winged stems and 3-winged stems as given
in Table 4 were calculated and in each case, the X2 value turns out tobe
highly significant even at the 19 level.

4-winged off-shoots—X*= 71314
3-winged off-shoots—X ?=147-984

There is an interesting analogy to the above situation. In Cordyline
rubra of Agavaceae, the leaves are arranged in two spirals, both of them
running either clockwise or counter-clockwise in a shoot. The lamina
is convolute in bud, rolling either clockwise or converse. In a shoot with
right-handed foliar spiral, about 81 per cent of the leaves have right-
handed convolution. In a left-spirallew shoot, on the other hand, the
convolution in about a similar percemage is left-handed (Davis & Ghosh,
in press). However, in Dieffenbachia sp., the foliar spiral and convolution
of the lamina in a plant move oppositely. In Pothos dens, a leaf of
left convolution is generally followed by a leaf of right convolution, and
rarely by one with involute rolling (Davis, in press).

Help received from Mr. Cyril Selvaraj of the Agricultural College.
Coimbatore in collecting the data is gratefully acknowledged.

Crop ScENCE Unit,
INDIAN STATISTICAL INSTITUTE, T. A. DAVIS
CALCUTTA-35,
November 20, 1967.
REFERENCES
Dawts, T. A. & GHosH, S. S.: Foliar Dawvis, T. A.: Pre-foliation in Pothos

spiral and ptyxis in Cordyline rubra. scandens Linn. (In press).
Hueg. ex. Kunth. (In press).



	262
	263
	264
	265
	266

