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Key to the three Fagaceae genera under study:

B ased  on vegetative a n d fie ld  characters
1. P etio les  not gen icu late. Inner bark w ith  ridges strongly penetrate surface o f  
sap w ood

2. Term inal buds crow ded. L eaves m ostly  w ith  serrate m argin 1. Quercus 
2. Term inal buds solitary. L eaves w ith  entire m argin 2. Lithocarpus 

1. P e io le  gen icu late. Inner bark w ith out ridges penetrate surface o f  sap w ood
3. Castanopsis

B ased  on acorn specim ens 
1. M argin  o f  m ature cu p ules entire, in d éh iscen t

2 . S tigm ata punctiform  (early stage o f  acorn), term inal buds solitary
2. Lithocarpus

2 . Stigm ata capitate (early stage o f  acorn), term inal buds crow ded
1. Quercus

1. M argin  o f  m ature cu p ules lob ed  or irregular lob ed  b y  deh iscen t 3. Castanopsis 

B ased  on f lo w e r  specimens.
1. M ale flow ers w ith  present rudim entary overy. S tam ens 10 -12 , anthers dorsifixed . 
F em ale flow ers w ith  10 -12  stam in od es, stigm ata punctiform . M ale  and fem ale  
in florescen ce  a lw ays erect

2 . C upule-prim ordia already d eve lop ed  b efore anthesis, a lw ays solitary, w ith  
distinct vertica l sutures, w ith  2 -4 (-8 )  separate grow in g points, flow ers.

3. Castanopsis
2. C upule-prim ordia not d evelop ed  before anthesis, solitary or in  d ichasial 
clusters, ring-shaped w ith out vertica l suture and separate grow in g  p oints, 
en c lo sin g  1. 2. Lithocarpus

1. M ale  flow ers w ith out rudim entary ovary. S tam ens 5 -6 (-9 ), anthers b asifixed . 
F em ale flow ers w ith out stam inodes (or rare 5 -6  stam inodes), stigm ata capitate. M ale  
in d lorescen ce p en du lou s (rare sub-erect) 1. Quercus
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Description o f each species in this study

S p ecies: C astanopsis acum inatissim a  (B lu m e) A . D C .

Tree, 10 -40  m  h igh , 6 0 -2 5 0  cm  girth. Lateral buds e llip so id , ca. 1 m m  lon g, 
glabrous. T w ig s  pubescent then glabrescent, b lack ish  or dark brow n w h en  dry. Bark  
grayish  brow n to  dark brow n, d en sely  len ticella te , flak ey  and longitudinal fissured. 
S tipu les triangular, 1.5 by 1 m m .

L eaves e llip tic  ob lon g, ob lon g  lan ceola te, 5 .5 -1 3  b y  1 .5 -4  cm . B a se  obtuse to  
sligh tly  ob lique. A p ex  caudate, acum inate or cuspidate. M argin serrate o n  the upper  
half. L am ina sub coriaceou s, glabrous, g lo ssy  green  on  upper and p ale on  low er  
surface. M idrib prom inent o n  lo w er and subdepressed  on  upper surface. Lateral 
nerves 8-11 pairs, con sp icu ou s on  both  surfaces. P etio le  1-1 .4  cm , pu bescen t then  
glabrescent.

A corn s sess ile , g lo b o se  or o v o id , 1-1.5 b y  0 .8 -1 .3  cm  (in clu d in g  cu p ule), on  
erect in fru ctescen ce 9 -1 2  cm  lon g. C upule com p lete ly  en c lo sed  but not fu sed  w ith  the 
nut, sk in  sparsely w ith  sim p le  and curved  b eyond  the base sp in es, p u bescen t then  
glabrescent, deh iscent. N u t 1 per cupule, o v o id , ca. 1 cm  diam eter, glabrous.
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Species: Castanopsis argentea (Blume) A.DC.

Tree, 12 -3 0  เท h igh , 6 0 -2 0 0  cm  girth. Lateral buds o v o id  3 -4  b y  2 -3  m m , 
pu bescen t outer part. T w igs pubescen t then glabrascent, b lack ish , len ticellate. Bark  
greyish  brow n, roughly sca les, longitudinal furrow ed. S tipu les lanceolate, 3 -5  b y  1-
1.5 m m , c ilia te , pubescent outer part.

L ea ves e llip tic , broadly e llip tic , e llip tic  ob lon g , 10 -20  b y  4 -7  cm . B ase  
obtuse, ob liq u e or sligh tly  cuneate. A p ex  blunted acute, rarely acum inate or 
cuspidate. M argin  entired. Lam ina su b coriaceou s to  coriaceou s, glabrous and g lo ssy  
green on  upper and pubescen t o n  lo w er surface. M idrib prom inent o n  both  surface. 
Lateral nerves 7 -1 2  pairs, arched but not an astom osin g , prom inent o n  low er and  
depressed  o n  upper surface. Scalariform  v e in s  con sp icu ou s o n  low er surface. 
R eticu late v e in s  con sp icu ou s o n  upper surface. P etio le  1-1.5 cm , pubercent, 
glabrescent.

A corn s se ss ile , g lo b o se , 4 -6  cm  diam eter (in clu d in g  cu p ule) on  erect and 
w o o d y  in fru ctescen ce 15 -3 0  cm  lon g . C upule com p lete ly  en c lo sed  but not fu sed  w ith  
the nut, sk in  denselybranched tw ish  sp in es, till hardly seen  its sk in , tw in g s o f  sp ine  
erect and hairy, indéh iscent. N u t l- (3 )  per cupule, ov o id , 2 -2 .5  b y  1-1.5 cm , 
tom en tose  through out scar, ca. 0 .5  cm  diam eter.
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Species: Castanopsis armata (Roxb.) Spach

Tree, 8 -2 0  m  h igh , 8 0 -1 8 0  cm  girth. T erm inal and lateral buds, e llip so id  or 
o v o id , ca. 3 by 2 m m , bracts ca. 2 by 1 m m , pu bescen t on  outer part. T w igs  
p u bescen t then  glabrous, len ticella te . Bark dark green or brow n, roughly, vertica lly  
cracked, irregulary fissured.

L ea ves e llip tic , ob lon g , ob ovate  ob lon g , 10-23 b y  3 .5 -1 0  cm . B a se  acute to  
broadly obtuse. A p ex  acute, acum inate to obtuse. M argin  entire. Lam ina coriaceou s, 
glabrous, dark g lo ssy  green  o n  upper and p ale  on  lo w er  surface, M idrib and lateral 
nerves prom inent on  low er and depressed  o n  upper surface. Scalariform  vein s  
d om inant on  lo w er  surface. R eticu late v e in s  indistinct. P etio le  1 .5-2  b y  1 m m , 
pu bescen t o n  outer part.
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Species: Castanopsis calathiformis (Skan.) Rehder & Wilson

Tree, 6 -2 0  m  h igh , 1 0 0 -2 0 0  cn  girth. T erm inal buds o v o id , indum entum  on  
outer part. T w ig s  stout, quadrangulate, p u bescen t then  glabrescent, sparsely len ticels. 
Bark brow n, fissured.

L eaves ob ovate, ob lan ceolate, 14 -20  b y  5 -9  cm . B ase cuneate. A p ex  obtuse, 
broadly acute. M argin  serrate. Lam ina coriaceou s, glabrous, g lo ssy  green  on  upper 
and pale o n  low er surface. M idrib and lateral nerves prom inent on  lo w er  surface and  
d epressed  on  upper surface. Lateral nerves 14 -22  pairs, straight and protrude to  the 
end p oint o f  serrate m argin. Scalariform  v e in s con sp icu ou s on  lo w er surface. P etio le  
slender, 1-3 cm  lo n g  w ith out gland, p u bescen t then  glabrescent.

M ale in florescen ce a lw ays branched, on  term inal or axillary, sp ik elets 4 -1 0  cm  
lon g . F low ers w h ite  or w h itish  y e llo w , in  cluster 2 -3 -5 -flo w ered . C alyx  6-lob ed , 
lo b es ob ovate , free, ca. 1.5 b y  0 .5  m m , glabrous. S tam ens 12, 1 .5-2  m m  lon g , bracts 
ovate, ca. 2  b y  15 m m . glabrous. R udim entany ovary 3 -lo b ed , v illo u s . F em ale  
in florescen ce , sp ik e, axillary, up to  8 cm  lon g . F low ers not cluster, other as m ale  
flow ers. S tile  3 (4 ) ca. 1 m m  lo n g , stigm ata d ivergent, all glabrous.
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Species: Castanopsis cerabrina (Hickel & A. Camus) Barnett

Tree, 10 -20  m  h igh , 4 0 -1 0 0  cm  girth. Term inal buds o v o id , 4 -5  b y  2 -3  m m . 
T w igs first ferruginous, glabrescent, tetra to  penta angulate, len tice ls. Bark grey, 
sh a llow ly  fissured. Stipu le narrow lan ceola te , 4 -5  b y  1 .5 -2  m m  glabrous.

L eaves ob lan ceolate, 13 -29  by 4-11 cm . B a se  cuneate. A p ex  acute, broadly  
acute to  obtuse. M argin  serate. L am ina coriaceou s, glabrous, g lo ssy  green  on  upper 
and greenish  to  g lau cou s on  lo w er surface. M idrib prom inent on  lo w er and sligh tly  
depressed  on  upper surface, p ubescentthen  glabrescent. Lateral nerves 14 -17  pairs, 
narrow ridge on  lo w er and subdepressed  on  upper surface, glabrous. Scalariform  
v e in s  con sp icu o u s o n  both  surfaces. P etio le  1 .5-2 .3  cm  lo n g , flatted at adaxial, 
glabrous.



91

Species: Castanopsis crassifolia Hickel & A. Camus

Tree 5 -2 0  m  h igh , 5 0 -1 5 0  cm  girth. T w ig s  glabrous, len ticella te. Bark  
greenish  brow n, fissured.

L eaves lan ceola te  rarely ovate, 9 -1 6  by 2 -6  cm . B ase acute, obtuse, usu ally  
equal sides. A p ex  acum inate, caudate. M argin entire. Lam ina coriaceou s, glabrous 
on  both  surfaces, dark g lo ssy  green on  the upper and pale o n  low er surface. M idrib  
prom inent on  the low er and depressed  on  upper surface. Lateral nerves 6 -9  pairs, 
arched but not anastom osing, con sp icu ou s on  both  surfaces. Scalariform  vein s  
con sp icu ou s on  low er and reticulate v e in s con sp icu ou s on  upper surface. P etio le  0 .8 -
1.5 cm , glabrous b lack  w h en  dry.
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Species: Castanopsis diversifolia (Kurz) King & Hook.f.

Tree, 10 -3 0  m  h igh , 1 5 0 -20 0  cm  girth. Term inal and lateral buds o v o id , bracts
2-3 by 1-1.5 m m , pubescent on  both  parts. T w igs tom en tose , then  glabrescent. Bark  
brow n, interval w ith  grey patches.

L eaves e llip tic , ob lon g , 11-22  by 5 -1 0  cm . B a se  obtuse, sligh tly  ob liqued  
som etim e. A p ex  acum inate. M argin  entire. Lam ina  coriaceou s or subcoriaceous, 
glabrous excep t a lon g  m idrib and nerves on  upper and pu bescen t then glabrescent on  
low er surface. M idrib and nerves prom inent on  lo w er  and d epressed  on  the upper 
surface. Lateral nerves 8 -14  pairs, arched but not anastom osing. Scalariform  vein s  
con sp icu ou s on  low er surface. R eticu late v e in s hardly d istinct. P etio le  1-1.5 cm  
lon g , tom en tose  then  glabrescent.

M ale in florescen ce  a lw ays branched, sp ik elets 5 -1 0  cm  lon g , bracts and  
bracteoles lan ceola te, 4 -5  by 0 .5  m m , pu bescen t on  outer part. F low ers cream y, 
fragrant, solitary or cluster 2 -3 -flow ered . C alyx 6 -lob ed , ob lon g , free, ca. 1 b y  0.5  
m m , ciliate. S tam ens 12, 1 .5-2  m m  lon g , glabrous. Rudim entary ovary o v o id , flatted  
top, ca. 1 m m  diam eter, hirsute. F em ale in florescen ce  sp ik e, 8 -15  cm  lon g . F low ers  
alw ays solitary, other as m ale flow ers. S ty le 3 , d ivergent, p ilo se  near base. Stigm ata  
p ointed , m ore or le s s  hairy.

A corn s g lo b o se , 4 -6 .5  cm  diam eter (in clu d in g cupule) a lw ays solitary on  erect 
and w o o d y  in fru ctescen ce 15 -20  cm  lon g . C upule en c lo sed  com p lete ly  ex cep t the 
um bonate, sk in  com p lete ly  en c lo sed  b y  the tufted erect sim p le sp ines. N u t 1 (2 -3 ) per 
cupule, o v o id  to  e llip so ie , 1-1.5 cm  diam eters, glabrous excep t orbicular area o f  
indum entum  around um bo, scar on ly  at base o f  nut.
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Species: Castanopsis echinocarpa A.DC.

Tree, 5 -25  m  h igh , 2 0 -5 0  cm  girth. Term inal buds, o v o id , ca. 5 by 3 m m , 
glabrous. T w ig s  first hairy then glabrescent, d en sely  rounded len ticels. Bark  
black ish , greenish , sh a llow ly  fissured.

L eaves lan ceola te, lan ceola te ob lon g , 9 -1 7  by 3-4 .5  cm . B a se  obtuse, 
suboblique. A p ex  cuspidate, caudate. M argin  entire. Lam ina su b coriaceos, glabrous, 
g lo ssy  green  on  upper and glau cou s greenish  on  low er surface. M idrib prom inent on  
both  surfaces. Lateral nerves 9 -15  pairs, arched but not an astom osin g , con sp icu ou s  
on  both  surfaces. Scalariform  and reticulate v e in s fin e con sp icu ou s on  both surfaces. 
P etio le  1-1.5 cm , pubescent then glabrescent, b lack ish  w h en  dry.
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Species: Castanopsis ferox (Roxb.) Spach

Tree, 10 -30  m  h igh, 5 0 -1 5 0  cm  girth. T w ig s  p u bescen t then  glabrescent, 
len ticella te  few .

L eaves lan ceola te, lan ceola te  ob lon g , e llip tic , 12-21 b y  3 -5 .5  cm . B ase  
sligh tly  cuneate, obtuse, ob lique. A p ex  acum inate, caudate. M argin entire. Lam ina  
su b coriaceou s, glabrous on  both  surfaces, g lo ssy  green  on  upper and greyish  brow n  
on  low er surface. M idrib and lateral nerves sharp ridged on  low er and m ore or less  
depressed  o n  upper surface. Lateral nerves 10-18  pairs, arched but notanastom osing. 
Scalariform  v e in s con sp icu ou s on  low er and subdepressed  on  upper surface. 
R eticu late v e in s hardly d istince. P etio le  0 .5-1  cm , pubescent then glabrous, b lack  
w h en  dry.

A corn s see s ile , o v o id , 2 -3  cm  diam eter (in clu d ein g  cu p ule), o ften  cluster 2 -3 -  
a co m s, interval w ith  solitary, on  erect in ffu ctescen ce  15-20  cm  lon g. C upule  
en c lo sed  com p lete ly  the nut excep t the um bonate, sk in  com p lete ly  en c lo sed  b y  the 
tufted  erect sim p le  sp in es (excep t you ng stage on ly  irregular d iffu se  sparsely through  
out). N u t 1 per cupule, o v o id , 1 .3 -1 .5  by 0 .9-1 cm . u su ally  unequal sid es, c lo sed  by  
grey indum entum  then g lo ssy  green, excep t the um bonate, scar ca. 1 cm  diam eter at 
b ase o f  nut on ly.
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Species: Castanopsis fissa (Champ) Rehder & Wilson

Tree, 15 -20  m  h igh , 9 0 -1 2 0  cm  girth. T w ig s  w ith  reddish  hairs, glabrescent, 
len ticellate.

L ea ves ob ovate, ob ovate  e llip tic , 18-25 by 6 -9 .5  cm . B a se  s ligh tly  narrowed  
to the base. A p ex  broadly acute or acute. M argin serrate. Lam ina coriaceou s, g lo ssy  
green o n  upper surface, pale and taw n y pu bescen t on  lo w er  surface. M idrib and 
lateral nerves prom inent on  low er and flatted on  upper surface. Lateral nerves 14-17  
pairs, straight and protrude to  the end  serrate o f  m argin. Scalariform  and reticulate 
v e in s hardly d istinct. P etio le  1-2.5 cm , pudescent then glabrescent, usually  a gland at 
adaxial.
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Tree, 7 -3 0  m  h igh , 5 0 -2 5 0  cm  girth. Term inal buds o v o id , 5 -6  by 3 -4  m m , 
bracts p u bescen t on  outer part. T w ig s  tom en tose  then  glabrescent, len ticella te . Bark  
brow nish  or greyish , th ick  scaly.

L eaves ob lon g , ovate, s ligh tly  ob ovate , 10 -20  b y  4 -1 0  cm . B a se  obtuse, equal 
or suboblique. A p ex  acute, acum inate, som etim e obtuse. M argin serrate o n  upper  
h a lf  or tw o-third. L am ina coriaceou s, glabrous ex cep t a lon g  m idrib  on  the upper and  
d en sely  p u bescen t on  low er surface. Lateral nerves 15-21 pairs, rather straight and 
protened to  the end  o f  serrate m argin. Scalariform  v e in s fin e  d istinct o n  low er  
surface. P etio le  1 .5 -2  cm , pu bescen t the glabrescent.

M ale in florescen ce  a lw ays branched, sp ik elets 10-15  cm  lon g , bracts and  
b racteoles triangular, ca. 1.5 by 1.5 m m , pu bescen t on  outer part. F low er w hite, 
scented , solitary or in  cluster 2 -3 -flow ered . C alyx  6 -lob ed , lo b es ob ovate, free, ca. 1 
by 0 .5 , pu bescen t o n  outer part. S tam ens 6 -1 2 , ca. 2 m m  lon g , glabrous. 
R udim entary ovary, rounded and flatted top , ca. 1 m m  diam eter, hirsute. F em ale  
in florescen ce  sp ike, 8 -25 cm  lon g. F low ers a lw ays solitary not in  cluster, other as 
m ale flow ers. S ty le  3 , d ivergent, p ilo se  at base. S tigm ata p ointed , b lackish .

A corn s sess ile , o v o id  1 .5 -4  cm  diam eters (in clu d in g  cu p ule), incluster by its 
sp in es 2 -3 -a co m ed  interval w ith  solitary on  erect in fru ctescen ce 15 -3 0  cm  long. 
C upule en c lo sed  com p lete ly  the nut excep t the um bonate, sk in  com p lete ly  en c lo sed  
by the tuffted  erect sim p le  sp in es. N u t 1 per cupule, con ica l or o v o id , 1 .3 -1 .5  by 0 .8 -
1.1 cm , usu ally  curved  to  on e  longitudinal sid e, scar ca. 1 cm  diam eter at base or 
sligh tly  upper.
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Species: Castanopsis tribuloides (Sm.) A.DC.

Tree, 6 -4 0  m  h igh , 7 0 -1 5 0  cm  girth. Term inal buds o v o id , 5 -10  by 3 -4  m m , 
outer part pubescent. T w ig s  grey ish  pubescent, glabrescent. Bark dark brow n, 
roughly w ith  longitudinal irregular fissured.

L eaves lanceolate, ob lon g , 7-21 by 3 -6 .5  cm . B a se  obtuse, ob liq u e. A p ex  
acum inate, acute, som etim e caudate. M argin entire. Lam ina coriaceou s to 
su b coriaceou s, glabrous, g lo ssy  green o n  upper and brow nish  on  lo w er  surface. 
M idrib and lateral nerves prom inent on  low er and subdepressed  on  upper surface. 
Lateral n erves 9 -13  pairs, arched but not anastom osing. O ther v e in s  hardly distinct. 
P etio le  1 -1 .8  cm , glabrous, b lack  w h en  dry.

M ale in florescen ces a lw ays branched, sp ik elets 5 -1 4  cm  lon g , bracts and  
b racteoles triangular, ca. 1 by 1 m m , pubescent on  outer part. F low ers w h itish  to 
brow nish , scented , usu ally  in  cluster 2 -3 -flow ered . C alyx 6 -lob ed , lo b es free, 
ob ovate, 1 .5 -2  by 1 m m , pu bescen t on  both sides. Stam ens 12, 2 .5 -3  m m  long, 
glabrous. Rudim entary ovary round and flat top , ca. 1 m m  diam eter, hirsute. F em ale  
in florescen ce  a lw ays sp ike, 8 -15  cm  lon g . F low er solitary not cluster, other as m ale  
flow er. S ty le  3 , d ivergent. S tigm ata pointed.

A corn s e llip so id , rarely ov o id , 1 .5 -2 .5  by 1 .5-2 cm  (in clu d in g cu p ule) on  erect 
and w o o d y  in fiu ctescen ce , 15 -20  cm  lon g. C upule en c lo sed  com p lete ly  excep t the  
um bo, but not fu sed  w ith  the nut, skin sparsely w ith  sim p le  sp in es w h ich  curies and 
set tw isted  lin e  from  base to  apex. N u t 1 per cupule, 1 .2 -1 .5  by 1-1 .2  cm , co n ic  apex.
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Species: Lithocarpus ceriferus (Hickel & A. Camus) A. Camus

Tree, 5 -25  m  h igh , 4 0 -1 1 0  cm  girth. Bark brow nish , d eep ly  furrowed.
L eaves e llip tic  to e llip tic-o b lon g , sligh tly  ob lan ceolate, 10 -22 .5  by 3 -9  cm . 

B a se  cuneate. A p ex  acum inate, acute. M argin  entire. Lam ina coriaceou s, glabrous, 
g lo ssy  green on  the upper and pale to g lau cou s o n  lo w er surface. M idrib and nerves 
prom inent o n  upper and m ore or le ss  depressed  on  the low er surface. Lateral nerves  
9 -1 2  pairs, arched but not anastom osing. Scalariform  v e in s d istinct or hardly diatinct 
on  both  surfaces. P etio le  1-2 cm , glabrous, dark brow n w h en  dry.

M ale in florescen ce  sp ike or m any branches, sp ik es or sp ik elets 10-15 cm  lon g, 
bracts and bracteoles ovate-acu te, 2 -2 .5  b y  0.5-1 m m , p u bescen t on  outer part. 
F low ers y e llo w ish  w h ite , a lw ays 3 -5 -flow ered  in  a group. C alyx  6-lob ed , broadly 
cam panulate, 1 .5 -2  m m  lo n g , lo b es d iv id ed  to  one-third to  the base, pu bescen t on  
outer part. S tam ens 12, 2 -2 .5  m m  lon g, glabrous. R udim entary ovary su b glob ose, ca. 
1 m m  diam eter, hirsute. F em ale in florescen ce  u su ally  sp ike or fe w  branches, sp ik es  
14-24  cm  lon g . F low ers a lw ays in  cluster 3 -5 -flow ered , the other as m ale flow ers. 
S ty les 3 , d ivergent. Stigm ata pointed.

A corn s fin e con ica l, 0 .8-1 by 0 .5 -0 .6  cm  (in clu d in g cupule), fruit-stalk 2-5  
m m  lon g, o n  erect and slender in fructescence, 15-25 cm  lo n g , acorns fu sed  adnate 
near base (so m e face), indéh iscent. C upule cup-shaped, en c lo sed  up to  h a lf  o f  the nut. 
Skin  com p o sed  o f  alternate and grey incum entum  lam entas w h ich  fu sed  through the  
inner parts, excep t ap ex still free, and m ore or le ss  p ointed  upward. N u t 1 per cupule, 
fin e con ica l, ca. 9  b y  6 m m , g lo ssy  brow n, scar 3 -4  m m  diam eter, at base o f  nut.
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Species: Lithocarpus elegans (Blume) Harus ex Soepadmo

Tree, 5 -25  m  h igh , 6 0 -1 5 0  cm  girth. T erm inal buds o v o id , 2 -5  b y  2 -3  m m , 
bracts ovate to linear, tom en tose  then glabrescent. T w ig s  greyish  pubescent then  
y e llo w ish  orange to  dark red. S tipu les ovate to  linear, 3 -6  b y  1-2 m m .

L eaves ob lon g, e llip tic-o b lon g , ob ovate, lanceolate, 10 -22  by 3 .5 -9  cm . B ase  
sligh tly  cuneate, ob liq u e, rare obtuse. A p ex  acute, acum inate, caudate, rare obtuse. 
M argin entire. Lam ina coriaceou s to subcoriaceous, pubescent then glabrescent, dull 
green  on  the upper and glau cou s-green  on  low er surface, g lo ssy  green on  the upper 
som etim e. M idrib and nerves prom inent on  lo w er and depressed  o n  the upper 
surface, นรนฟly  y e llo w ish -p in g  w h en  dry.

M ale in florescen ce, p an icle , sp ike, sp ik es or sp ik elets 7 -2 0  cm  lon g , bracts 
and bracteoles ovate  or e llip tic , 0 .5 -1 .5  by 0.2-1 m m  tom en tose  on  outer parts. 
F low ers w h ite  or y e llo w ish , 9 -10 -flo w ered  in  a group. C alyx 6 -lob ed , ob con ica l, 0 .5 -  
1 m m  lon g , glabrous. Rudim entary ovary su b glob ose , ca. 1 m m  diam eter, hirsute. 
F em ale in florescen ce  sp ike or fe w  branches, spiker or sp ik elets 12 -20  cm  long. 
F low ers a lw ays in  cluster 3 -7 -flow ered , tho other as m ale flow ers. S ty les  3, 
cylindrica l, ca. 1 m m  long. S tigm ata pointed.
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Species: Lithocarpus harmandianus (Hickel & A. Camus) A. Camus

Tree, 5 -2 0  m  h igh , 5 0 -1 5 0  cm  girth. T w ig s  grey ish  p u bescen t or so ftly  pale  
taw ny tom en tose , later m inutely , len ticella te. Bark greyish.

L ea ves ob lon g , e llip tic -o b lon g  to  ob ovate, 11 -22  b y  4 -1 0  cm . B a se  sligh tly  
cuneate, ob lique. A p ex  acute, acum inate. M argin entire. Lam ina coriaceou s to  
subcoriaceous, glabrous and g lo ssy  green  on  the upper and grey p u bescen t then  
glabrescent excep t a lon g  m idrib and nerves on  low er surface. M idrib and nerves 
prom inent o n  low er and d epressed  on  upper surface. Lateral nerves 8-11 pairs. 
Scalariform  v e in s  hardly distinct. P etio le  2 -3 .5  cm , pubescent then glabrescent.

A corn s se ss ile , con ica l, 2 -3  by 1 .2-2  cm  (in clu d in g cu p ule), o n  erect and  
w ith out sub-branch in fructescence, 10-25 cm  lon g , the latter ca. 5 m m  diam eter, 
acorns fu sed  or addnate near b ase (so m e free), indéh iscent. C upule cup-shaped, 
en c lo sed  up to  1/3 o f  the nut. Sk in  com p o ses o f  alternate and greyish  brow n  
lam entas, w h ich  fu sed  through the inner part com p letely . N u t 1 per cupule, con ica l 2 -
2 .5  by 1 .1-1 .5  cm , dull green indum entum , glabrescent.
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Species: Lithocarpus polystachyus (A.DC.) Rehder

Tree, 5 -2 0  m  h igh , 4 5 -1 0 0  cm  girth. T w ig s  grey p u bescen t then  glabrescent. 
Bark dark grey to  brow n, deep ly  furrowed.

L eaves ob lon g , ovate-lan ceolate , e llip tic  9 -23  b y  3 -8  cm . B a se  coriaceou s, 
su b coriaceou s, glabrous, g lo ssy  green on  the upper and silvery  green to g lau cou s on  
low er surface. M idrib and nerves 8 -1 0  pairs, arched but not anastom osing. 
Scalariform  v e in s d istinct on  low er surface.

A corn s fin e  con ica l, 1 .2 -2 .7  b y  0 .9 -1 .2  cm  (in clu d in g  cu p ule), fruit-stalk 1-4  
m m  lon g , on  erect and slender iffu ctescen ce , 10 -30  cm  lon g , the latter 0.4-1 cm  
diam eter, and a lw ays d istinct sub-branches, acorns fu sed  or adnate near b ase (so m e  
free), indéh iscent. C upule cup-shaped, en c lo sed  up to 1/5 to  1/3 o f  the nut. Skin  
com p o sed  o f  alternate and grey indum entum  lam entas w h ich  fused  throughout the  
inner part, apex m ore or le ss  free. N u t fin e con ica l, 1 .1 -2 .6  by 0 .7 -1 .2  cm , g lo ssy  
brow n, scar 0 .5-1 m m  diam eters, at b ase o f  nut.
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Species: L ith o ca rp u s recu rva tu s  Barnett

Tree, 5-30 m high, 40-100 cm girth. Terminal buds ovoid 5-10 by 2-3 mm, 
bracts lanceolate, pubescent on both sides. Twigs densely grey to brown tomentose, 
then glabrescent, lenticellate, dark brown when dry. Bark greyish, roughly. Stipules 
lanceolate, 8-10 by 2-3 mm, pubescent.

Leaves lanceolate, lanceolate oblong, 9-26 by 3.5-8.5 cm. Base slightly 
cuneate, obtuse. Apex acuminate, caudate. Margin entire. Lamina coriaceous, 
subcoriaceous, pubescent then glabrescent except along midrib and nerves on both 
surfaces. Midrib and nerves prominent on the upper and depressed on lower surface. 
Lateral nerves 10-17 pairs, arched but not anastomosing. Scalariform veins 
conspicuous on lower surface. Petiole 1 -(2.5) cm, pubescent, then glabrescent.
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Species: L ith o ca rp u s so o te p e n s is  (Craib) A.Camus

KRD19

Tree, 5-20 m high, 30-145 cm girth. Twigs pubescent then glabrescent, 
lenticellate, blackish when dry. Bark dark brown, thick and flanky scales.

Leaves ovate, ovate oblong to obovate, 9-20 by 4-11 cm. Base obtuse, slightly 
cuneate. Apex caudate, acute. Margin entire. Lamina subcoriaceous to coriaceous, 
glabrous, glossy green on the upper and glaucous on lower surface, young leaves with 
black oily coated. Midrib and nerves prominent on lower surface. Petiole 1-2 cm, 
pubescent then glabrous.

Male inflorescences spike or branched, spikes or spikelets 10-20 cm long, 
bracts and bracteoles ovate-acute, ca. 2 by 1 mm, pubescent on outer part. Staments 
10-12, 2-3 mm long, glabrous. Rudimentary ovary subglobose, ca. 1 mm diameter, 
hirsute. Female inflorescence always spike, rare branched, spikes 10-20 cm long. 
Flowers solitary, rare in cluster, the other as male flowers. Styles 3, conical. 
Stigmata pointed.

Acorns conical to slightly obconical 1.7-2 by 1.5-1.7 (including cupule) fruit- 
stalk ca. 1 cm long, on erect and woody inffuctescence, 10-25 cm long, acorns free, 
indéhiscent. Cupule slightly obconical, enclosed up to 1/2 of the nut. Skin composed 
of alternate and thin lamentas, which fused on the lower half, the upper free and more 
or less incurved apex. Nut 1 per cupule, conical to ovoid, 1.5-1.7 by 1.2-1.5 cm.
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Species: L ith o ca rp u s ve s titu s  (Hickel & A. Camus) A. Camus

Tree, 15-30 m high, 65-180 cm girth. Twigs grey, smooth, sparsely 
lenticellate. Bark greenish to greyish, smooth, lenticellate.

Leaves oblong, elliptic-oblong, 10-21 by 3.5-7 cm. Base obtuse, strongly 
oblique, slightly cuneate. Apex acute acuminate. Margin entire. Lamina chartaceous 
to subcoriaceous, greyish pubescent then glabrescent, glossy green on the upper and 
pale on lower surface, unequal and usually curved to one side. Midrib and nerves 
prominent on lower and depressed on the upper surface. Lateral nerves 14-20 pairs, 
arched and anastomosing. Scalariform veins conspicuous on lower surface. Petiole 
0.5-1 cm, pubescent then glabrescent, dark brown when dry.

Male inflorescence panicle and spike, spikes or spikelets 8-20 cm long, bracts 
and bracteoles ovate, 2-3 by 0.5-1 mm, pubescent on outer part. Flowers greenish 
white, disagreeable smell, simple or 1-3-flowered in a group. Calyx 6-lobed, 
campanulate, 1-1.5 mm long, lobes divided ca. 1/2 to the base, pubescent on outer 
part, ciliate. Stamens (10)-12, ca. 3 mm long, glabrous. Rudimentary ovary 
subglobose, ca. 1 mm diameter, hirsute. Female inflorescence always spike, rare few 
branched, spikes 8-18 cm long. Flowers in cluster, rare solitary, (l)-3 flowered, the 
other as male flowers. Styles 3-(4), conical then divergent. Stigmata pointed.
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Species: Q u ercu s b ra n d isia n u s  Kurz

Tree, 3-20 m high, 40-160 cm girth. Twigs tawny pubescent the glabrescent, 
lenticellate. Bark dark grey, greyish brown, roughly craked.

Leaves obovate, elliptic, ovate to ovate oblong, 8-19 by 4-10 cm. Base 
slightly coriaceous, spasely pubescent then glabrous except along midrib and nerves 
on both surfaces. Midrib and lateral nerves stronglyu prominent on lower and 
subdepressed on upper surface. Lateral nerves 9-12 pairs, straight then curved near 
the margin. Scalariform veins fine distinct on lower and more or less depressed on 
the upper surface. Petiole 1 -3 cm, grey pubescent then glabrescent.

Male inflorescence simple pedulous catkins on the upper leaf-scars of young 
twigs, 5-15 cm long, tomentose, bracts and bracteoles scabrius on outer part. Flowers 
in cluster 3-4-flowered, perianth broadly campanulate, 6-lobed, ca. 2 mm long, lobes 
obovate 1-1.5 mm, devided to or nearly to the base, pudescent near base on outer part, 
ciliate. Stamens 6, 2-3 mm long, hairy near base. Female inflorescence axillary and 
the upper leaf-scars erect spike, 3-5 cm long, grey pubescent, each spike more than 
ten-flowered, free, other as male flowers. Style 3-4, comate. Stigmata capitate.

Acoms sessile, obconical, ovoid, 1-3 by 1-2.2 cm (including cupule) on erect 
and woody infructescence, 2-8 cm long, acoms free, many on each infructescence. 
Cupule obconical-shaped, enclosed up to 1/3-1/2 from the base of nuts, limb not dilate 
(completely enclosed except the umbonate when young). Skin compose of grey hairy 
lamentas, set 5-7 annulars or lamellae. Nut 1 per cupule, conical, 1-2 by 2-2.5 cm, 
greyish pubescent then glabrescent.
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Species: Q u ercu s f le u r y i  Hickel & A.Camus

Tree, 8-20 m high, 60-100 cm girth. Twigs densely tomentose. Bark dark
brown.

Leaves obovate, obovate oblong, oblong, 7-23 by 2.2-6 cm always whole at 
the end of twigs. Base obtuse, slightly cuneate. Apex broadly acute, acute, obtuse. 
Margin usually serrate on the upper half or one-third to apex. Lamina coriaceous, 
glabrous, except sparsely pubescent along midrib and nerves on the upper and pale on 
lower surface. Midrib and nerves prominent on lower surface. Lateral nerves 8-11 
pairs. Scalariform veins conspicuous on lower surface. Petiole 1.5-2.5 cm, pubescent 
then glabrescent.
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Species: Q u ercu s h elferian u s  A.DC.

Tree, 6-25 m high, 60-230 cm girth. Twigs densely tomentose then 
glabrescent, lenticellate. Bark blackish, deeply longitudinal furrowed.

Leaves oblong, elliptic oblong, 10-16 by 5-12 cm. Base obtuse, usually 
oblique. Apex acute, acuminate. Margin serrate on the upper half. Lamina 
coriaceous but brittle, pubescent then glabreacent on upper surface, except along 
midrib, densely velutinous on lower surface. Lateral nerves 12-16 pairs, straight and 
protrude to the end serrate of margin. Scalariform veins fine distinct on lower and 
depressed on the upper surface. Petiole 1.5-3 cm, densely tomentose.
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Species: Q u ercu s k errii Craib

K.BA 15

Tree, 5-40 m high, 50-150 cm girth. Terminal bud ovoid, 4-5 by 3 mm, 
pubescent on outer part. Twigs pubescent then glabrescent, lenticellate. Bark, 
blackish brown, deeply furrowed. Stipules linear, ca. 5 mm long pubescent.

Leaves oblong, ovate oblong, lanceolate, 10-24 by 3-10 cm. Base obtuse. 
Apex acute. Margin serrate. Lamina subcoriaceous, densely pubescent especially on 
lower surface, then glabrescent except along midrib and nerves on lower surface. 
Midrib and nerves prominent on lower and depressed on upper surface. Lateral 
nerves 15-17 pairs, straight protrude to the end point o f serrate margin. Scalariform 
vein conspicuous on lower surface. Petiole 1-2 cm, pubescent then glabrescent.

Male inflorescence simple, few branches, tufted 2-5-pendulous catkins, 3-10 
cm long on the upper leaf-scars or axillary of young twigs, tomentose, bracts and 
bracteoles, ovate-acute, ca. 3 by 1 mm, tomentose on outer part, ciliate. Flowers 
always in cluster 3-5-7-flowered, perianth campanulate, ca. 3 mm long, 6-(7)-lobed, 
lobes devided, ca. 1/2 to the base, tomentose outer part. Stamens 6-8, 2.5-3 mm long, 
sparsely hairs glabrous. Female inflorescence axillary and the upper leaf-scars erect 
spike, 3-5 cm long, tomentose, each spike many free flowers, other as male flowers. 
Style (3)-5, comate. Stigmata slightly obovate.

Acoms sessile, obovoid, flatted top, 0.5-1.1 by 0.5-2.1 cm (including cupule), 
on erect infructescence 5-10 cm long, acoms free, 3-10 acoms in each inffuctescence. 
Cupule obconical-shaped, enclosed at same level of the top of nut. Skin compose of 
grey to brown hairs lamentas, set in 5-10 finess annulars or lamellae. Nut 1 per 
cupule, flatted to minutely retuse apex, ca. 1 by 1.5-2 cm, brown indumentum, then 
glabrescent.
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Species: Q u ercu s k in g iam ts  Craib

Tree, 7-30 m high, 60-200 cm girth. Twigs tomentose then glabrescent, 
lenticellate. Bark dark brown with greyish patches, irregulary fissured. Stipules 
linear lanceolate, ca. 1 by 0.2 mm, pilose.

Leaves oblong, elliptic, ovate or obovate, 8-20 by 3.5-8 cm. Base obtuse, 
cuneate, and more or less oblique. Apex acute, rarely obtuse. Margin serrate. 
Lamina subcoriaceous, pubescent then glabrescent on upper surface, densely to 
sparsely tomentose unless along nerves on lower surface, dark green on upper and 
greenish on lower surfacel Midrib and lateral nerved prominent on lower and 
depressed on upper surface. Lateral nerves 9-14 pairs, rather straight and the end 
protrude to the end of serrate margin. Scalariform veins distince on lower surface. 
Petiole 1 -2-(4), pubescent, glabrescent.

Acorns sessile obconical in outline, 1.4-2.5 by 1.4-3.5 cm (including cupule), 
on erect and woody infructescence 1-4 cm long. Cupule obconical, enclosed 3/4 to 
5/6 of the nut from the base. Skin composes of alternate lamentas with thick and 
incurved apex. Nut ovoid, ellipsoid, depressed on base and apex, 1.7-2.5 by 1.5 cm, 
dark brown, silky pubescent around the umbonate.
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Species: Q u ercu s len tice lla tu s  Barnett

Tree, 10-40 m high, 80-250 cm girth. Terminal and axillary buds ovoid or 
rounded, bracts ovate, 3-4 by 1-1.5 mm, pubescent outer part. Twigs tomentose then 
glabrescent, lenticellate. Bark dark grey, roughly cracked.

Leaves oblanceolate, obovate, lanceolate oblong, 8-18 by 2.5-7 cm. Base 
slightly cuneat, suboblique. Apex broadly acute and usually minutely retuse. Margin 
entire to slightly serrate on the upper third to apex. Lamina subcoriaceous to 
coriaceous, glabrous, dull dark green on upper and greenish on lower surface. Midrib 
and nerves prominent on lower and drpressed on the upper surface. Lateral nerves 8- 
10 pairs, arched but not anastomosing. Scalariform veins hardly distinct. Pitiole 1-
1.5 cm, pubescent then glabrescent, reddish brown or blackish when dry.
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Species: Q u ercu s lin ea tu s  Blume

Tree, 10-35 m high, 100-200 cm girth. Terminal buds globose, ovoid, 
pubescent then glabrescent. Twigs densely pubescent then glabrous, dark grey, 
lenticellate. Bark brown to dark brown, smooth. Stipules linear acute, 10-15 by 1-2 
mm, pubescent.

Leaves lanceolate, lanceolate oblong, 9-17 by 1.5.5 cm, not whorl at the end of 
twigs. Base acute, obtuse to oblique. Apex acuminate, cuspidate. Margin strongly 
serrate on two-third to apex. Lamina subcoriaceous, chartaceous, glabrous except 
along midrib and nerves on lower surface. Midrib and nerves prominent on lower and 
subdepressed on the upper surface. Lateral nerves 14-16 pairs, straight and the end 
protrude to the end of serrate margin. Scalariform veins hardly distinct. Petiole 0.8-
1.5 cm, pubescent, glabrescent.

Male inflorescence simple, tufted and pendulous catkins at terminal and 
acillary, 2-7 cm long, tomentose, bracts and bracteoles ovate-acute, 2-3 by 0.5-1 mm, 
pubescent on outer part. Flower always free, in cluster 1-3-flowered, perianth broadly 
campanulate, 4-5-(6)-lobed, ca. 2 mm long, lobes united 1/2 to 1/3 to the base, hairy 
on both sides. Stamens 6-(8), 2-2.2 mm long, glabrous. Female inglorescence 
axillary and terminal erect spike, 1-2 cm long, tomentose, each spike 1-5-flowered, 
free, other as male flowers. Style (3)-4, hairy near base, divergent. Stigmata 
elongate, curved.
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Species: Q u ercu s m esp ilifo liu s  Wall, ex DC.

Tree, 8-20 m high, 50-130 cm girth. Twigs greenish brown hairy, then 
glabrescent. Bark brown, greyish brown, deeply ferrowed.

Leaves oblong, la ceolate oblong, rarely elliptic, 5-28 by 2-10 cm. Base 
obtuse, cuneate, slightly cuneate and oblique. Apex acute, acuminate. Margin 
slightly serrate. Lamina coriaceous, pubescent then glabrescent except along midrib 
and nerves. Midrib and nerves prominent on lower and subdepressed on the upper 
surface. Lateral nerves 11-18 pairs, straight and the endprotrude to serrate margin. 
Scalariform veins conspicucous on lower surface. Petioles 1-2.5 cm, dark grey to 
dark brown hairy.

Acorns oboid, strongly depressed on both tip and base, flatted top and base, 
flatted top, 1-2 by 1.5-3 cm (including cupule), on erect and slender infructescence, 5- 
9 cm long, acorn free, usually 4-10 acorns in each infructescence. Cupule saucer­
shaped enclosed 1/3 to 1/2 from the base of nuts. Skin compose of dark grey hairy 
lamentas, set 6-12 annulars or lamellae. Nut 1 per cupule, flatted and minutely retuse 
apex, 0.5-1 by 1.5-2 cm, grey indumentum, glabrescent, scar at base only, 1-1.4 cm 
diameter.
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Species: Q u arcu s m yrsin a efo lia  Blume

Tree, 9-30 m high, 40-180 cm girth. Axillary buds globose, ca. 2 mm 
diameter, glabrous. Twigs lenticellate, blackish when dry. Bark dark grey.

Leaves lanceolate, lanceolate oblong, usually curved to one side, 5-18 by 2-5 
cm. Base cuneate, usually oblique. Apex cuspidate, caudate. Margin serrate at one 
third to the apex. Lamina chartaceous, glabrous, dirty blackish on upper surface when 
dry. Midrib prominent on lower and subdepressed on the upper surface. Lateral 
nerves fine and curved end to the serrate points. Scalariform veins hardly distinct. 
Petiole 1-3 cm, glabrous.

Acorns sessile, obovoid, ovoid, 1-1.5 by 1-1.5 cm (including cupule) on erect 
infructescence, 2-7 cm long, acorns free, 2-3-acorns ท each inffuctescence. Cupule 
obconical-shaped, enclosed on half from the base of nuts, limb not dilate. Skin 
compose of greyish hairs or indumentum lamentas, set 7-9 annulars or lamellae. Nut 
1 per cupule, mammilliform to conical shaped, 2-2.5 by 2-2.7 cm, sparsely silky hairy 
then glabrescent.
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Species: Q u ercu s q u a n g trien s is  Hickel & A. Camus

Tree, 10-40 m high, 100-200 cm girth. Twigs sparsely tomentose then 
galbrescent. Bark brown to blackish, lenticellate. Stipules linear, ca. 0.5 cm long, 
tomentose on both surfaces.

Leaves lanceolate, elliptic lanceolate, 6-16 by 2-4 cm, always whorl at the end 
of twigs. Base slightly cuneate. Apex acuminate to caudate. Margin usually serrate 
on the upper half or entire. Lamina subcoriaceous to chartaceous, glabrous except 
sparsely pubescent along midrib on lower surface, dullgreen on upper and pale on 
lower surface. Midrib and nerves fine distinct on lower and conspicuous of the upper 
surface. Lateral nerves 10-14 pairs. Scalariform veins hardly distinct. Petiole 0.5-1.5 
cm, reddish tomentose near base.
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Species: Q u ercu s rex  Hemsl.

Tree, 15-35 m high, 100-300 cm girth, usually buttress, up to 5 m high. 
Terminal and axillary buds ovoid, ca. 5 by 3 mm, bracts ovate-acute, hairy on outer 
part. Twigs tomentose then glabrescent, lenticellate. Bark dark brown, slightly 
fissured. Stipules linear, tomentose outer part, ciliate.

Leaves obovate, oblong, broadly elliptic 9-30 by 4-10.5 cm, usually whorl 3- 
4-leaves at the end of twigs. Base cuneate, acute, rarely obtuse. Apex acuminate, 
acute to shortly cuspidate. Margin serrate on the upper half to third to the apex or 
entire sometime. Lamina chartaceous to subcoriaceous, glabrous and glossy green on 
the upper and pubescent the glabrescent except midrib on lower surface. Midrib and 
nerves prominent on lower and subdepressed on the upper surface. Lateral nerves 12- 
lb  pairs, arched but not anastomosing, end to the apex of serrate margin. Scalariform 
veins fine distinct on lower surface. Petiole 1 -3 cm, pubescent then glabrescent.

Acorns sessile, ovoid and strongly depressed on both top and base, 1.5-2.5 by
3-4 cm (including cupule), on stout infructescence, 1-2 cm long, acorns free, usually 
one acorn in each infructescence. Cupule saucer-shaped, enclosed 2/3 to 4/5 from the 
base of nuts, limb not dilate. Skin compose of tomentose or rusty indumentum 
lamentas, the irregular apex of lamentas reflexed not lusted with skin of cupule, set 5- 
7 annulars or lamellae. Nut 1 per cupule, broadly ovoid to more or less flatted, 1.5-2 
by 3-3.5 cm, apex slightly convex.
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Chemical and reagents

D N A  iso lation, rD N A -R FLP , ISSR

CTAB buffer, 500 ml; lOOmM Tris base (6.06 g), 1.4 M NaCl (40.9 g), 20 
mM EDTA.2H2O (3.72 g), dissolve in 400 ml distill water, adjust pH to 8.0 
with cone. HC1, and make up volume to 500. Prior to use, add 2 %  (w/v) 
CTAB, 2 % (w/v) PVP (MW 40000), and 2 % (v/v) 2-mercaptoethanol.

IOxTE buffer, 500 ml; 100 mM Tris base (6.06 g) and 10 mM EDTA.2H2O 
(1,86 g), dissolve in 400 ml water, adjust pH to 8.0, and make up volume to 
500 ml.

RNase A, 10 mg/ml; 0.05 g Ribonucléase A (bovine pancrease), dissolve in 5 
ml of Tris-NaCl (10 mM Tris pH 7.5 and 15 ml NaCl), boil for 15 min to 
degrade DNase, allow to cool slowly to RT, dispense into aliquots and store at
-20°c.

3 M sodium acetate: 408.2 g sodium acetate dissolve in 1000 ml distil water.

Depurination buffer. 0.25 M HC1; 22 ml HC1 dissolve in 1000 ml distil water.

Transfer buffer. 0.4 M NaOH; 160 g NaOH dissolve in 1000 ml distil water

Primary wash buffer without urea. 4 g SDS and 25 ml of 20xSSC dissolve in 
water 1000 ml

Chromosome p re p a ra tio n  and  fluorescence in  s itu  hyb rid iza tion

Fixative; A mixture of 1 part glacial acetic acid and 3 parts absolute ethanol.
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1 M KCl, 100 ml; 7.5 g KC1 dissolve in distil water 100 ml; Prior use dilute to 
make 75 mM solution (7.5 ml stock + 92.5 ml H2O).

1 M EDTA. 100 ml; 37.2 g EDTA dissolve in 80 ml distil water, adjust pH to 
8 by NaOH (~lg), and make up volume to 100 ml.

Enzyme for leave, 10 ml; 0.5 g Celllase Onozuka RIO (Merck 102321), 0.5 ml 
Pectinase (Sigma, P4716) dissolve in 10 ml buffer (75 mM KC1, 7.5 mM 
EDTA pH 4). It is convenient to make 100-150 pi aliquots in microtubes and 
store at -20 ๐c.

lOx Unlabelled nucleotide mixture; 5ul of lOOmM stock of each dATP, dCTP 
and dGTP in of lOOmM Tris.Cl, pH7.5. Store at -20C.

lOx Nick translation buffer; 1 ml; 0.5 M Tris.Cl pH7.5 (0.5 ml of 1M stock), 
50 mM MgCl2 (0.5 ml of lOOmM stock) and 0.5mg/ml bovine serum albumin 
(nuclease free). Filter sterilize and store at -20C.

1,4-Dithiothreitol (DTT), 100 mM; 15.5mg DTT dissolve in distil water to 
make 1ml. Store at -20C.

0.5 M EDTA. 100 ml; 18.6 g EDTA dissolve in 80 ml distil water, adjust pH 
to 8 by NaOH, and make up volume to 100 ml.
Protinase K. 500 pg/ml stock solution; 0.01 g protinase K dissolve in 20 ml 
protinase K buffer. Working solution 1 pg/ml, add 100 pi protinase K 500 
pg/ml stock in 50 ml protinase K buffer.

Protinase K buffer, 1000 ml; 20 mM Tris (2.4 g), 2 mM CaCE (0.29 g), 
dissolve in 800 ml H2O, adjust pH to 8.0 with HC1 (~35drops) and make up 
volume to 1000 ml.
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Protinase K Stop buffer, 1000 ml; 20 mM Tris (2.4 g), 2 mM CaCl2 (0.29 g), 
50 mM MgCl2 (4.7 g), dissolve in 800 ml H2O, adjust pH to 8.0 with HC1 and 
make up volume to 1000 ml.

RNase A, 10 mg/ml stock solution; 10 mg RNase A, dissolve in 10 ml of Tris- 
NaCl (10 mM Tris pH 7.5 and 15 ml NaCl), boil for 15 min to degrade DNase, 
allow to cool slowly to RT, dispense into aliquots and store at -20°c. Working 
solution 5 pg/ml, 20 pi RNase A 10 mg/ml stock solution in 40 ml 2x ssc.
2Ox ssc. 1000 ml; 3 M NaCl (175.4 g), 0.3 M trisodium citrate (88.2 g), 
dissolve in 800 ml H2O, adjust pH to 7.0 with IN HC1 (about 0.7ml) and make 
up volume to 1000 ml. The stock 20x ssc is diluted to make o.lx ssc, 2x 
SSC and 4x ssc.
4x SSC Tween, 500 ml; mix 100 ml 20x ssc with 400 ml H2O, add 1 ml of 
Tween 20 and mix well.

Paraformaldehyde 4% (w/v), 500 ml; paraformaldehyde 20 g dissolve in 400 
ml distilled water, in a fume hood, heat to 70-80 °c for 10 min. Add 1-2 
drops of 1 M NaOH to clear the solution, adjust pH to 7 using PBS buffer, and 
make up volume to500 ml, allow to cool to RT. It is convenient to make 50 
ml aliquots and store at -20 ๐c.

Formamide; Once the bottle is opened, make aliquots and store them at -20C.

Dextran sulfate, 50% (w/v); 2.5 g dextran sulfate in 5 ml distil water, heat to 
70°c to help dissolving, filter sterilize and aliquots, store at room temperature. 
Heating to 40C before use and pipetting with wide-bore tips is recommended.

DAPI, 1 pg/ml; Prepare 100 pg/ml stock solution o f DAPI ( 4 6-diamidino-2-
phenylindole) in H2O. Make 1 pg/ml working solution by diluting the stock at
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1:100 in Mcllvaine’s citrate buffer pH7 (mixing 18 ml of 0.1 M citric acid 
monohydrate and 82 ml of 0.21 M Na2HPC>4 dihydrate). Store in aliquots at -
20°c.

Antifade mountant; To protect the fluorescent signal, an antifade is used to 
mount the preparation for microscopic examination. Recommended antifade: 
Vectasheild (Vector Laboratories, USA) or Citifluor AF1 (Citifluor Ltd, UK).
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