96
EXPLOSIVE FRUITS IN VISCUM JAPoNICUM, THUNB,,
Y SRR

‘B. SamNi,
Um"vefrsz'ty of Lucknow. -

It is gﬂnelally boh“ved that the saﬁds of the gnnus stcum, and
probably of all the spaciss of Lomnthus, are d1spﬂlsed by birds, who
ent the viscid. pulp and leave -the seeds sticking to the. -twigs of
trees on which they rub their bsaks. Anothel view which was current
for some time, but which has been expcnmentally shown to ~bé
mistaken at least in the case of V. album?; is that ‘the seeds must
pass through the alimentary canal of a bird before they can germi-
natd. There is probably no doubt that the ‘wide distribution -8f the
Loranthaces is chiefly due to-tho viseid haturo of the berries which
are carried by birds even to distant ocsanic islands. For this reason
somsa interest attaches to those members of the family in which the
seed, although embedded in a viscid pulp, does not seem to depend -
_ upon animals for its disporsal.

.The objact of the present note is to record one such case, namely
Viseum japonicum, Thunb., which I have had under observation
during a recent summer vacation at Lansdowne in Garhwal (Western
Himalayas). In a mixed forest in which the dominant species of
trees is Quercus incana (associated with Ehododendron arboreum, Pinus
longifolia, ete.) there was hardly an oak which did not show one or
more bunches of the parasite. The minute obovoid fruit ripens during
the rainy ssason, which bagins in July. Tho borries? are scarcely
2 mm long; when quita ripas they are somewhat translucent, the seed
baing just visible in the broader distal part of the berry. As the fruit
is so small and ingonspicuous, and as I never noticed any bird

. vigitors, I kept some plants under close observation with a view to
ascortain the mode of dispersal. Within the first fortnight of the
monsoon season a number of seeds were found sticking to neighbouring
twigs and leaves of the oak, and even on the moss-covered trunks far
away from the attacked branches. ' I imagined at first that a possible
agent in the dispersal might be the elusive cicadas, which ave active af
dusk, and abound in ths forest. This was soon proved to ba nob the
case. Oak twigs bearing rips mistletoss were kept indoors overnight,

"1 See Engler and Prantl (1893), p. 162, .
2 The berry of the Loranthaces is in reality a false 1ru1t as 1t includes the

hollowed thalamus in which the ovary is sunk (cf. Engler loc. cit.).
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covered with a handkorchief, the cut ends dipping in water. - In the
-morning a numbor of seads were found sticking to..the eloth orlying
in the water: the empty fruits as a rul> remained attached to the’

Viscum, bub in a fow casas thiss wore also lying froe. Later in the

season, when rips fruits were commo, I ropaatedly confirmed the fact

that thoe ssads ar> cjsetad with fores to a distanca of two fect or more;

thay ara thus liabls to g3t stuck fo naiighbouring twigs or fall upon

branchss lower down or gt washed down by the rain. If caughtina
gust of wind after boing ejscted they may even ba carried to other
frees. Their dispsrsal through any other agent, such ag birds, seems
to me very doubtful, except as a chance oceurrence, e.g., when &

‘seed during its flight through the air may happen to strike & bird.

The ejection of the seeds can be conveniently watched if shoots
bearing ripe fruits are kept completely immersed in water. It is
then seen that the broad upper end of the fruit bescomes very
turgid ‘and bursts at the apsx, tho soad travelling several inches
under water, ' : ' ‘

I am not aware that the explosive mechanism in the fruit has
ever been describad in this or in any other gpacies of the genus.

Among works -on the Tndian fora I have ssen descriptions. of
V. japonicum by the following authors: Bambar, Brandis, Collatt,
Engler, Fyson, Hooker, Kanjilal and Parker.® None of them refors
to the explosive nature of the fruit. Other species of the genus have
basen deseribad from India, Burma, Coylon and Java by Cooke, Haines,
Kurz, Koorders and Trimen *. Neither these authors, nor Bentham
and Hooker, nor Engler and Prantl say anything about this feature
in Viscwm: while Kurz even says thab tho fruit is indehiscent in the
whole family. This latter statemont is no doubt wrong. Prof. 8. R.
Kashyap drew my attention to Parker's® statoment that in Avrceuthe-
biwm Owycedrs (a minute parasits common on Juniperus in the interior
N.-W. Himalayas) ths s23d is foreibly ojsetad in a manner somawhab
like that deseribod above. Ths process was first describad by Reinaud
do Fonvert in 184535, The chisf point of differsnce is that in drceu-

3 Bamber (1916), p. 644; Brandis {1911). p 552; Collett (1902), p. 440; Engler
in Engler and Prantl (18¢8), p- 1¢5; Fyson (Lu15), p. 356; Hooker (1890), p. 226;
Kanjilal {1911), p. 33¢; Parker (1918)..p. 440.

% Cooke .(1906);: Haines (1921), pp. 8237804; - Kurz (1877), p- 328; Koorders
(919), Trmen (1885). p 12

5 parker (1918), p. 440. This author adds, p. 4141, that presumably the seeds

.+ -8 'Reinand de Fonvert (1346} see alio Stéwarb (1874)."p';3395§~‘3énfhé}_fﬁ and
" Hooker: (1880°,p. 913; Johnson (1888}, p. 180,-pl.:X fig,’8;Engler and-Prantl 1893)
! p.193;.Peirce (1908), p. 9% Brandis {1011): p. 558. SRS P
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thobz’um;bhe fruit wall is regularly thrown off as a cap which. separates
- along a basal ring-shaped line of dehiscence. This latter faét is in-
teresting because in Viscum Japonicum, too, as already stated, the fruit

Fre. 1. . L
Fig. 1. A shoot bearing female fowers and “ frnits 5 the steg;f is flat and the

internodes{'jpinted, the shoot resembling 2 miniature Opuntig, .. =

e

wall is sometimes thrown off as an empty eac although here the distal
end is always yuptured. It would not be surprising to find 4 sim_ilat
ezplosive ‘mechgpism in  other Loranthacgae, especially in allivd
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species of Viscum, such as V. artioulatum. The fact that no such cases
“have heen recorded may be duo to the scarcity of obsorvations on the
living plants. ' .

Tt is always an intoresting problem how certain spocies of
plants, apparently having no ‘vory effoctive means of dispersal,
“have attained a wide geographical distribution. Viscum . japonicum
“is & case in poinb. This plant occurs over an extensive area
in the temperate Himalayas, and in the Khasia Hills, the Nilgiris,

ra
St.

mm.

?;22

Fig, 2. A median longitudinal section of a nearly ripe “fruit ', st. style, p.
perianth, ov. p. remains bf ovarian papilla, 0.2.b., 7, v. b. quter and inner vascular
bundles, ep. papillose epidermis with thick cuticle, end. endosperm (filled "with
starch), emb. embryo with projecting radicle, v. e. viscid cells with their proximal
ends merging into the inner vascular .bundles; the striation of the viscid layer as
shown here roughly indicates the lie of the cells, L S .

aﬁd the elevated parts of Ceylon. It extends into Chma,_,l'apan and
Australia; it has also been vecorded from Mawritius and -from tha
Sandwich Islands. As already stated, the fruit is unattractive and, g




‘100 THE JOURNAL OF THE INDIAN BOTANICAL SOCIETY.
“at 35T know, is Hever visited by birds. Apparently the only means
‘ot dispsrsal; “therefore, is the explosive mechanigii in - thé  fruit
‘possibly aided to some  extent by the wind. It can oiily be 1§ the
therest cointidence fhat aseed bhis carried through the air should
+got caught on ‘the pluma'ge of a bird, Tha chances of distant dispersal
‘thus seem to depand more upon the small sizs of the seed than
~upon its viscid coat. S
« - An eQual}y-interesﬁing case is that of Arceuthobium, Osyycedri which,
like Viscum Japonicum, has an explosive fruit, and a similarly wide
'distribupion : Africa, Europs, North America, Himalaya and the Azores
- Islands., In discussing the distribution of this plant Guppy 7
expresses the opinion that birds probably actively disseminate the
species, carrying the seeds adhering to their plumage. No one has,

however, actually ohserved the seeds of this plant adhering to birds.
A detailed description of the floral and “ fruit ” structure (including
the development) will ba undertaken by Dr. P. Maheshwari but the
main features of ths rip3 “fruit”, so far ag thay relate to the explosive
machanism, may ba briefly describad hare. From the saction shown
in fig. 2 it will be apparent that there is a fundamental résemblance
with drceuthobiwm as described by Johnson and by Poires. In a
median longitudinal section the * frujt ” of V. japonicum: exhibits a
deqepﬁive resemblance with a Cycas ovule. There is 3 double sat of
vascular bundles ; the outer set runs in the perianth, whils the inner is
closely in contact with the inner ends of the viscid colls. Thess inner
bundles are no doubt specially - conecerned ‘with-supplying the water
which swells the viscid layer shortly bafore the ejection of the seed.
A section cut from material which had bsen kept for several months in
formalin-aleohol was placed on a slide in waber; it was noticed that
the expansion of the viseid layer began at the thicker distal end, which
became raised in the form of 3 domse pressing the apex of the fruit
upwards. This pressure would gradually be communicated to the more
proximal parts of th@ fruit, and as the lateral and basal parts of the
viscid layer also expand; there would ba an all-round compression of
the sesd which would only bs relieved by an apical rupture, when the
seed would be shot out like a bullet from a gun. In Arceuthobium
‘both Johnson and Peirce figure the viscid bissuo as a continuous dome-
‘'shaped cap to the seed 5. If the sections figured by these authors
‘are really median, V. JapONICUm differs from Avceuthobium in the
fact that the viscid layer is perforated at the top.. Another point
cof difference, already noticed above, is the absence, in Viscum, of any

P ——————

7 Guppy (1917), p. 497, !
.. . ® Jokmsonyloc. cit. pl. X, fig, 9; Peirce, loel eit,, pl. 111, fig. 3
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well defined abscission layer. As in Arceuthobium, the radicle of the
/tmy ill-developed embryo projects from the starch- filled endosperm
as a hemispherical knob which™i§" cappad. by ‘the remains¢ dh the

ovarian papilla in the form of an inverted - funnel, sunula,tmg ‘the -
pollen-chamber of a cycadean ovule.

UNIVERSITY OF LUCKNOW,
BoTANY DEPARTMENT.
&th January, 1933.
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