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Summary

Forster, PI. & Smith, M.W. (2010). Citrus wakonai P.I.Forst. & M.W.Sm. (Rutaceae), a new species
from Goodenough Island, Papua New Guinea. Austrobaileya 8(2): 133-138. A new species of Citrus
is described and illustrated and its putative relationships discussed. Citrus wakonai is known from
Goodenough Island, Milne Bay Archipelago in Papua New Guinea where it is a small understorey
tree up to 6 m tall. It provides small edible fruit, but currently lacks potential as a source of new
rootstocks or germplasm for the citrus industry due to viral susceptibility.
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Introduction

The  genus  Citrus  L.  occurs  in  Asia  (China),
Malesia  (including  Papua  New  Guinea
[PNG])  and  Australia  and  is  now  considered
to  incorporate  the  genera  Clymenia  Swingle,
Eremocitrus  Swingle,  Feroniella  Swingle,
Fortunella  Swingle,  Microcitrus  Swingle,
Oxanthera  Montrouz.  and  Poncirus  Raf.
(Bayer  et  al.  2009).  Eight  or  nine  species
have been recognised for  the  combined land
masses  of  New  Guinea  (four  or  five  species
when  species  formerly  classified  in  Clymenia
and  Microcitrus  are  excluded)  and  Australia
(six  species  when  species  formerly  classified
in Eremocitrus and Microcitrus are included).
Most  of  these  taxa  have  been  considered
endemic  to  one land mass  or  the  other,  with
only  C.  garrawayi  F.M.Bailey  considered
as  shared  between  the  two  (Forster  1991;
Mabberley 1998).

The  1991  identification  of  Citrus
garrawayi  from  fragmentary  PNG  material
collected  by  Fen  Brass  in  1953  on  the
4  th  Archbold  Expedition  and  held  at  the
Queensland  Herbarium,  was  primarily  based
upon similarities in leaf morphology between
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this material and Australian collections of that
species.  This  same  material  had  previously
been erroneously referred by Stone (1985) to
C. australasicaYMxxQW., a species restricted to
south-eastern Queensland and north-eastern
New  South  Wales.  The  habitats  where  Brass
collected  his  material  on  Goodenough  Island
in  the  Milne  Bay  Archipelago  are  dissimilar
to  those  in  Queensland  where  C.  garrawayi
occurs due to greater  elevation and different
geology  and  vegetation  community
composition  (see  Brass  [1956]  for  a  general
vegetation  description).  Hence,  collection  of
complete  material  from  Goodenough  Island
was considered a priority,  not only to resolve
its taxonomic identity, but to trial this genetic
diversity  for  a  Citrus  breeding  and  rootstock
development program at Bundaberg.

In  September  2000  Malcolm Smith  visited
Goodenough Island, and using Brass’s original
field notes (held in the Queensland Herbarium
archives)  and the assistance of  local  villagers
from Wakonai was able to relocate the Citrus
populations  collected  by  Brass.  Several
plants  were  located  with  ripe  fruit  and  fresh
seed.  Some  of  these  seed  were  imported
into  Australia  and  grown  to  maturity  at  the
Bundaberg  Research  Station.  Examination
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Fig. 1. Citrus wakonai. A. habit of flowering branchlet x 1. B. node showing stipule and base of leaf lamina with
obdeltoid margin on the petiole x 5. C. undersurface of leaf lamina showing 1-3° venation x 1.5. D. face view of flower
x 5. E. side view of flower x 5. F. side view of flower with petals removed to show disposition of stamens and sepals
x 6. G. cross-section of fruit showing five compartments and embedded seeds x 1 . H. branchlet with fruit in natural
disposition x 1. All from Smith 09Q005 (BRI). Del. W. Smith.
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Citrus  wakonai  can  be  hybridised  with
C.  australis  (A.Cunn.  ex  Mudie)  Planch.,
C.  australasica,  C.  garrawayi,  C.  glauca
(Lindl.)  Burk.,  C.  inodora  F.M.Bailey,
C.  reticulata  Blanco,  C.  sinensis  Osbeck,
C.  warburghiana  and  C.  wintersii,  and  the
resulting  plants  are  fertile.  It  hybridises  less
readily  with  Poncirus  trifoliata  (L.)  Raf.  (often
now included in Citrus on molecular evidence
[Mabberley 2004;  Bayer et  al.  2009])  with the
resultant  progeny  weak  and  dying  shortly
after  germination.  Citrus  warburgiana
grouped with the Australian C. inodora in the
molecular tree of Bayer et al. (2009); hence, it
is  likely  that  C.  wakonai  may  also  belong  to
this part of the Citrus clade.

Citrus  wakonai  has  the  shortest  juvenile
period  known  of  any  Citrus  species  and
can  flower  in  as  little  as  144  days  after
germination.  This  is  even  shorter  than  that
reported  for  C.  wintersii  which  has  been
reported to flower and fruit within one year of
sowing (Winters 1976). In populations of both
species cultivated at Bundaberg, it was found
that  C.  wakonai  consistently  commenced
flowering  at  five  months  of  age,  whereas
C.  wintersii  generally  took  14  months.
The  short  juvenile  period  of  C.  wakonai  is
transferred to its hybrid progeny, since some
hybrids  with  mandarin  (C.  reticulata)  have
flowered within 12 months of sowing.

The  species  is  highly  sensitive  to  citrus
tristeza  virus  (family  Closteroviridae,  genus
Closterovirus ) and field-grown trees exposed
to  aphid  transmission  develop  stem  pitting
symptoms  and  die  within  a  few  years  of
planting.  Similarly  when  used  as  a  rootstock
for  cultivated  citrus,  trees  quickly  become
unhealthy  and  many  die  (Smith  et  al.  2008).
Consequently Citrus wakonai appears to have
limited potential as a rootstock for commercial
citrus crops.

Etymology  :  The  species  epithet  recognises
the  local  people  from the  village  Wakonai  on
Goodenough  Island,  upon  whose  traditional
land  this  plant  grows.  The  name  should
be  considered  as  a  non-declinable  noun  in
apposition and is pronounced ‘wokanf.

This  plant  is  known  as  “Kamakuku”  by
the  local  people;  the  same  word  is  used  by

people  on  nearby  mainland  PNG  to  describe
Citrus  warburgiana.
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