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Codariocalyx motorius seed removed by ants in Xishuangbanna
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Abstract :Many relationships hetween plants and insects have formed during a long evolution. and mutual-
ism 1= one of these relationships and therefore is a rrend of coordinating evolution between theni. Many Te-
parts on seed dispersal by ants have been given gut outside of China. At present, 1t 1s still attracting many
researchers. and the focus is about removal rare of seed. that is RRS, ax well as affecting factors. In Cha
na, reports on the topic are very few, and the study on mutualism between anis and Codariocalyx motorius
( Houtt. ) Ohashi is not reported oversca vet. The study has found out that Codariocalyx motorius 18 2
myrmecochore and several specics of ant remaove sced of Codarrocalyr matorius as well with phenomens of
the rutvalism between them.

The study was made in Xishuanbanna district. a tropic area, Yunnan Province of China. The geo-
graphical tocation of the spot is 21°41'N and 101°23°E, and the elevation is §00m above sea level, The an
nual mean temperature is 21. 4 C and annual mean rainfall is 13537mm with relative humtdity being 86Y-.
The time of every year is divided into two periods: rain period {Jun. 1o (t. } and dry period {(Nosv. 1o
May ).

Codartocalyxr motorius {Houtt. ) Ohashi 1s a small perennial shrub of Leguminvsac. One of s values

that attract people is of sclf-movement of its leaves obeyed to audie frequency around it. {ts seed 15 average
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3. 18mm in leggth. 2. 58mm 1w width and 6. 985mg in weight. An opal clatosome inter-grows ou the
hitlum. and thercfore atiracts ants for removal.

Authors have lound oul five ant speeies that remove seeds of Codariocalyr matorius. They are respee
tively Tetramortum cvdlolobum Xa et Zheng Puratrechina bourbomica Forel, Anopluleprs gracilipes Snuth
and two Pherdoles (P. sp. land . sp. 2). In the test spot. by pudall trapping way 436 anis are collected.
among which there are 36 Tetraniortumm « yelolohium, making up of 8. 26'4 of the raral. 8 Puratrechina
bourboruca and 1. 83% + 23 Awuaplalepis gracilipes and 5. 275 ¢ and 8 Pheidole sp. 1 and 1. 83 v, Pherdole
~p. 2 is not found cut in the trapper, The test result shows Detramorivm cvclolobium plays a greater role i
removing seeds of Codariocalyx motorius.,

The above 5 anrs were observed for investigating their acuvity ol removing the seeds of Codariocalyr
HIGIOriLs,

Workers of Tetramariun cvclolobium look for food alone, When finding out food. it lecads ny fellrws
to move the food. Although being small. the worker of Tetramorium cyclolobium can alone remove one
seed. NDuring removing seeds. these ants often stop for searching out road and then go buck to carry seed.
The daily intensity of removing seeds [or Tetramorium cyvclolobiyum increases with rising of temperature.,
and generally reaches a peak at noon when daily temperature goes to the highest pornt. Toral numbe- of
removed seeds for Tetramorium cyvelolobium is highly positive relative to daily temperature, and the lircar
regression equation between them is
Y= —5% 350384 0, 5608X (Y : Totzl numhber of removed seeds; X ;temperature ()

(r=0.7386"", n =33, P< 0,017

The results from ficld tests show that Pararreching bourbonica has two peaks of removing seed evory
dav. oue hemng fraom 10 am to 12 am. with nat goud stability . and another being from A4 pm to 6 pm with
good stability, When temperature exceeds 25 0 at noon. activity of removing seed reduces. Total number
of removed secd by Paratrechina bourbonica is not significantly relative to daily temperature.

When there are cnough food and there are no other ants coming to get food. Fetramorium cyilolobram
and Paratrec hina bourbonica do not directly move seeds. And therefore . these two species of ants may bite
elaiosromes bit by bit and take them to their nest. Tt is very obvious for them to do so in order to save therwr
energy. Howevcer, when they compete [or foad and their numbers are near equal., Paratrechina bourbunica
will drive Tetramorium cyclolobium away. But Tetramorinm cvclolobium will expel Paratrechima bourbonica
oo when its number is over the number of Paratrechina bourbonica and sees the latter to act alone.

Anopintepis gracili pes looks for {ood by single too. but 1t 15 not seen that they queve or moving sceds
together when they find out seeds. Its maoving distance is longer and may covers 7~8m. Annplolepis gru-
cilipes still loats seeds from other species of ants thar are moving seeds.

Pheidole sp. 2 moves one seed by single and will srill transport the seed whose elaiosome 1= off. Pher-
dofe sp. | also looks for food by single. but when seeds are found out. the fellows of Pheidale sp. 1 can
come forward 1o move. Generally, one Pheidole sp. 1 moves one seed., And however, when the seed is
moved near to the nests other lellows can help for moving the seed into the nest. Pheidofe =p. 1 is 1he
smallest . the mean weight being 0. 000138g. and however the weight of one seed is 0. 00698g. being 0.6
times of Pheldole sp. 1's weight,

Investigation of the neats shows that Tetramorium cycloiobium and Puaratreching bourbonica only eat ¢-
lawcsome of Codartocaive motorins and leave the complete seed in the nesis. Terramortum vvelofobiem and
Parutreching bourbonica are the most important removers arnang these ants,

The experiments that elalasomes attract ants give out the results that the 80% ~90% of sceds retain-
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ing elaiosome arc removed away by ants within 30 minutes aflter seeds are laid out. and those seeds with no
claiosome are left. and all of seeds retaining elalosome are meved within 60 minutes and therefore 100 ~-
20 of ceeds without elalosame arc also remaved. The ahservation also finds out that the ant. which re-
moves seeds without elaiosomoc . 1s mainly Pheidele sp. 2 and others ants do not move thosc seeds retain-
ing no e¢latosome. Therefare. the activity thal ants remove seeds of Coduriocalyr motorius 1s mainly origi-
nated from fact that seed’s elaiosome attracts ants.

According 1o analyzed results. the seed elaiosome contains 17, 85 % of protein. 13, 14 of aminn acids,
There are 18 kinds of amina acids. 10 kinds of which are basic for ants, respectively being arginine. his-
tidinol . leucine. isoleucine, lysine, methionine. alanine. threonine, tryptophan and valine, Contents of
arginine and histidinol as well with aminoglutaric acid and proline make respectively up more than 10% of
total amino acids,

Seed elaiosome also has 11 kinds of inorganic elements, 8 kinds of which are necessary for ants; re-
spectively being calcium. phosphorus, iron. potassium. copper. manganese, magnesium. zinc,

Key words : Codariocal yr motoriusiseed dispersal;ants
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Table 1 The components and contents of amino
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THMERE Fag Atk B 4t i Pereentage
A A Percentage in in the amine acids
_ the elaiosome total contents
ASP X112 8M 0. 4 BG4
THR & & 3. 30 2,29
SER #Z B M 0. 31 2. 35
GLU 8898 1. 54 11. 74
PRO M8 1. 64 12, A
GLY H Z & 0. 72 5, {0
ALA REM 0. 24 1. 83
CYS iz M 1, 06 &, DR
VAL SR 0. 10 . 7k
MET EEA 0, 12 .13
ILE s RE M 0. 74 5. 64
LEU R A8 0. 71 7. 41
TYR B @ M 0. 32 2. 41
PHE ¥ F &M 0. 18 3. 6
LYS # & B L. 10 k. 3
HIS 4 | g 1,41 10, 75
ARG W 8 1.32 10. 08
TRP & @ n. 21 1. 6
£2 13,12 [00)

Total contents
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Table 2 The componenis and contents of inorganic elements of the elaiosome

7o K R
P K Ca Mg Cu Zn Fe Mn B Mo

Alements

o F TR

£ Nl
.10l 0.518  0.462  0.217 4. 104 0.00137 0-00148 0.0391 0.0079 0.00097 0. 400

Percentage 1n

the elalosome
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