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Abstract ; Floral structure co-evolution with pollinators is a key factor of the success of evolution in flowering plants. In

Annonaceae, pollination chamber is a characteristic feature of floral structure. Diversity of the flowers size, perianth

Wi H A 2019-03-28

BT ERHRFEES (31270227) ;) RAFHE & BRI H (2017A030303062) 5 )7 1 77 FBF 82 31 50 H (20180410100)

[ Supported by the National Natural Science Foundation of China (31270227) ; Science and Technology Program of Guangdong Province

(2017A030303062) ; Science and Technology Program of Guangzhou City (20180410100) ],

YEBB AT : WM (1995-) , &, m M@ A, LA, FENEAEYZ 5 K FHIIE, (E-mail ) chengmei@ schg.ac.cn,
CEEEE BRE, L O, EENFE YIS S KT IS, (E-mail) xfx@ schg.ac.cn,,



1

WHESE . 725 KB ( Annonaceae ) 1583 %8 2 7 HE Ak 2 L

61

whorls, the number of petals per whorl and the connecting pattern between petals, lead to annonaceous morphology of
pollination chamber hightly diversity. The floral structures of 68 of total 107 genera in Annonaceae were reported to
date. According to the closed degree of the pollination chamber during anthesis, pollination chambers of the 68 genera
were classified into three types: open type, partially closed type and tightly closed type to research the evolution of polli-
nation chambers in Annonaceae. The results were as follows: (1) 24 genera existing the open type pollination chamber;
38 genera existing the partially closed type and 26 genera existing the tightly closed type. Approximately 17 genera con-
tain two or three types of pollination chamber. (2) Different pollination chamber types had correspondent relationships
with different pollinators. The bees and flies mainly pollinated for the species with open pollination chamber, as well as
for the species that had partially closed and tightly closed chambers with larger space of chamber. The thrips mainly pol-
linated partially closed and tightly closed species. (3) Old-tropics and Neotropics were the distribution center of Anno-
naceae. The species distributed in Old-tropics were very abundant but the types of chambers and pollinators were very
unitary. The species distributed in Neotropics were fewer, but the types of chambers and pollinators were various.
Previous studies have suggested that Africa is the origin center of Annonaceae. Open pollination chamber mainly distribu-
ted in African tropics, and commonly existed in earlier differentiate genera, which pollinated by small beetles. It was
considered that open pollination chamber was the ancestral trait in Annonaceae; partially closed type distributed in African

tropics, Asian tropics and American tropics; and tightly closed type mainly distributed in Asian tropics. Pollinators of the

both had diversities. Therefore, the chambers of partially closed and tightly closed are more derived in Annonaceae.

Key words: Annonaceae, pollination chamber, type, pollination, evolution

1 FFH AR

%74 BB ( Annonaceae ) 2 FEH B Y AR 2 H
(Magnoliales ) 114 fb H W) Fh B 2 19 BF, 4R
Guo et al. (2017) W ARG KB 4N 4 WE, 107 J&,
24002 Fift, 4 A WA 5300 D 5 T LB ( Anax-
agoreoideae ) | ® 7 MO B
( Annonoideae ) Fil Malmeoideae , 775 £ FHZ i 43
i, R Y X R FERZ —(Kessler, 1993) ,

T 7 SOPH AR W oy SR 0 T P A M e S A HL
WEPESERG R SR bW 2 e i 2 2 #8
DR R 3, N S AN LB B R
YW 4% K3 % (pollination chamber ) fff HAE #4574 2
HEXH T HALRAE Y, 1F B E Gotisberger
(1970) 1 UCEEXS T 7 BORHE W) 52 1 19, B T 4
HHAE A 1] 26 b O W 4 BERE 5 8 R — > 25 ) 45
H o AR FHEY T, A S5 Myristicaceae )
1986 ) . Je ik & B
( Dipterocarpaceae ) ( Momose et al., 1998) FIK g &
Bl (Araceae) ( Young, 1986) 55 #4145 J AL #y = /Y
Z5#4 (Roubik et al., 2005) , 5 HABRHE YA X
SFRES AL, BT BRHEm RS mE L
#£ ( Saunders, 2010) ,

Ambavioideae .

( Armstrong & Drummond,

2 ERESEFRIAKREEX

AETEI KN He R g e A0 I, A6 [B] 1) 3%
G AL 12 30 5 EB D8 A5 # B B IE A L (Li
et al., 2016) , IfijixX S84 IR 7E 7 7 B RHE ) v = B
R ORZPHE MG I B A Z R EE R
A, M EZHE R BT FHAARHET L &2 M
P X 2 2 HE R S S M AT B 2R T
ARG AL AT . OC T E G A RHE
¥y oy 25 i o8 AR R D, B R A A B E 2
Saunders (2010) R ¥ I 1A% By = 1 46 T I AR
SEA 0 E MG T N 2 5K 2 ECRHY AL By
0 0-VIFh S AL 0 RUIT A6 19 46 % 58 4 i B AR
U AL Ky % 5 1 B el LT B 57 W A RS 1, 18 9 30
G o T 806 9 5k 350 A A= 2% ) 181 0 4
T R 5 7R H 000 3R 5 1) PN 58 AR IR 1 5 TV 7Rl
GRAWMIE N5 AT 5 v Y T Y
R AL TEETE B ; VI 7 p 100 35 28 B IR 19 P 6 A6 T2
B, TE N A AR IE R A /INJF 11, S5 A8 A 1 ] b
i VIZY 2 g L350 il 1 6 9 B8 25 A 16 IR 1
AL, BEAh, B s = (2017) WF5E T % 7%
FERE 10 J8 12 FRL Y 046 5B 45 44 FRAE B HAL By 2k
Wit N T 75 BORHE b % 5 4% by 3 AEAE D R) 3
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Table 1  Open pollination chamber groups in Annonaceae
MR} W% 44 & % ey R A M FE o F EE PN
Subfamily Tribe name Genus name Pollinator ~ Geographical distrubition Reference
Anaxagoreoideae Anaxagorea S £ AV NS <3 S e Van Heusden, 1992; Saun-
Asian tropics, central and northern America ders, 2010
Ambavioideae Lettowianthus — e W Van Heusden, 1992; Saun-
Tanzania ders, 2010
Ambavioideae Mezzettia S RPNy AR = Saunders, 2012
Malaysia, Sumatra, Borneo
Ambavioideae Tetrameranthus S, B A ol AV == Van Heusden, 1992; Saun-
Brazil, Colombia, Peru ders, 2012
Annonoideae  Bocageeae Mkilua — JEM AR H Saunders, 2012
Eastern Africa
Annonoideae  Bocageeae Porcelia M E3VINE o= Gottsherger, 1999
America, Panama
Annonoideae  Guatterieae Guatteria S P Saunders, 2012; Van Heusden,
Neotropics 1992
Annonoideae  Duguetieae Duguetia S, M, T T3 AL B4R Saunders, 2010, 2012;
Northern American, central and eastern Africa Gottsherger, 2012
Annonoideae  Annoneae Annona S, M, F g e Gottsherger, 2012 ; Saunders,
Brazil, Peru 2012
Annonoideae  Annoneae Anonidium S JEM Saunders, 2012
Africa
Annonoideae Annoneae Asimina S, M, B, F WM, JIE-PN Gottsherger, 2012; Saunders,
America, Canada 2012; Van Heusden, 1992
Annonoideae  Monodoreae Asteranthe — AEINARFR Saunders, 2010
Eastern Africa
Annonoideae  Monodoreae Mischogyne S e[SV Saunders, 2010
Africa
Annonoideae  Monodoreae  Monocyclanthus S RPN VG FHR Saunders, 2012
Western Africa
Malmeoideae Miliuseae Polyalthia S P LN RKF)IE Van Heusden, 1992; Saunders,
Asian tropics, Guinea, Australia 2010
Annonoideae  Monodoreae Uvariopsis S, F AR Africa Saunders, 2012; Gottsberger,
2012, 2014
Annonoideae Uvarieae Dielsiothamnus S AEM 2R Saunders, 2012
Eastern Africa
Annonoideae Uvarieae Monanthotaxis — PRI Sk mrm Saunders, 2012
African tropics, Madagascar
Annonoideae Uvarieae Toussaintia — AEI R Saunders, 2012
Central Africa
Annonoideae Uvarieae Uvaria S, B, ILR P R F) Gottsherger, 2012
C, F Malaysia, Australia
Malmeoideae Piptostigmateae Sirdavidia — B Guo, et al., 2017
Africa
Malmeoideae Malmeeae Unonopsis S, B L PG S Gottsberger, 2012
Central Brazil
Malmeoideae Miliuseae Huberantha — HILNT 2k 71 Guo, et al., 2017; Turner
New Guinea, Malaysia & Utteridge, 2017
Malmeoideae Miliuseae Trivalvaria — P I Van Heusden, 1997

Asian tropics

W S /N MLORH B CLoMEIE, T. %15, F.MEE; B, Sk, c—
Note: S. Small beetle; M. Big beetle; C. Cockroach; T. Thrip; F. Fly; B. Bee; “—”

al.(2017). The same below.

AERFE R, FIH Guo et al.(2017) WA E 2%, FI,

means missing data. Phylogeny adapted from Guo et
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Table 2  Partially closed pollination chamber groups in Annonaceae

WA W4 I=E4 e R A P A Z:7% 3k
Subfamily Tribe name Genus name Pollinator ~ Geographical distribution Reference
Anaxagoreoideae Anaxagorea S Ay W | 22 PH R AL Van Heusden, 1992;
Asian tropics, central and northern America Saunders, 2010
Ambavioideae Cananga S I Asian Saunders, 2012
Ambavioideae Drepananthus S T Py Y. R Saunders, 2012
Malaysia, Peru
Ambavioideae Meiocarpidium — AR YN S Van Heusden, 1992;
Central Africa Deroin & Bidault, 2017
Annonoideae Bocageeae Cymbopetalum S, M BPGEF AE IS AL Schatz, 1985; Gottsberger,
Mexico, Africa, central and northern America 1999, 2012
Annonoideae  Bocageeae Hornschuchia — (7Y Brazil Johnson & Murray, 1995
Annonoideae  Guatterieae Guatteria S Pop%iie Saunders, 2012;
Neotropics Van Heusden, 1992
Annonoideae Xylopieae Artabotrys S PHFAR YN B I Guo et al., 2018
Africa tropics, Asian tropics,
Annonoideae Xylopieae Tetrameranthus S, T BV, BFAE L R Van Heusden, 1992;
Brazil, Colombia, Peru Saunders, 2012
Annonoideae Xylopieae Xylopia S, T Wit | FERI £ Webber & Gottsberger, 1995
Amazon, Celador Gottsberger, 2012
Annonoideae  Duguetieae Duguetia S, T, M m3EM JEMHFEFTE R Saunders, 2010, 2012;
Northern American, central and western Africa Gottsberger, 2012
Annonoideae  Duguetieae Fusaea M ey Van Heusden, 1992;
Neotropics Gottsberger & Webber, 2018
Annonoideae  Duguetieae Letestudoxa S B Van Heusden, 1992;
Africa Saunders, 2012
Annonoideae  Duguetieae  Pseudartabotrys S E[S] Van Heusden, 1992;
Africa Guo et al., 2018
Annonoideae Annoneae Annona S, M, F C e Gottsberger, 1989, 2012;
Brazil, Peru Saunders, 2012
Annonoideae Annoneae Anonidium S e Van Heusden, 1992;
Africa Saunders, 2012
Annonoideae  Annoneae Disepalum — Er i AV Li et al., 2016
Asian tropics
Annonoideae  Monodoreae Hexalobus — POHF AR Van Heusden, 1992;
Africa tropics Saunders, 2012
Annonoideae  Monodoreae Isolona S Pt B B Van Heusden, 1992;
Africa tropics, Madagascar Saunders, 2012
Annonoideae  Monodoreae  Uvariodendron S, M AEPN 2R3 Van Heusden, 1992;
Central and eastern Africa Saunders, 2012
Annonoideae  Monodoreae Sanrafaelia — A Y Verdcourt, 2001
Central of Africa
Annonoideae Uvarieae Desmos S RIS IR Saunders, 2012;
Asian, Australia Guo et al., 2018
Annonoideae Uvarieae Fissistigma S e[ A Saunders, 2012
Africa, Asian
Annonoideae Uvarieae Friesodielsia S T TR DN Saunders, 2012;
Asian tropics, Africa tropics Guo et al., 2018
Annonoideae Uvarieae Melodorum — DAL | e 2 2 Gottsberger et al., 2003;
West and north Asian, Australia PHAEDS 4, 2013
Annonoideae Uvarieae Monanthotaxis — AaFAE I Sk Van Heusden, 1992;
Africa tropics, Madagascar Saunders, 2012
Annonoideae Uvarieae Uvaria S I LR N IR Nagamitsu & Inoue, 1997;
Malaysia, Australia Gottsberger, 2012
Malmeoideae Piptostigmateae  Annickia — E G B Van Heusden, 1992

Africa tropics
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Subfamily Tribe name Genus name Pollinator ~ Geographical distribution Reference
Malmeoideae Piptostigmateae  Piptostigma S NI LA IE Gottsberger, 2012;
Congo, Guinea Ghogue et al., 2017
Malmeoideae Piptostigmateae Brieya — [EIES Ghogue et al., 2017
Congo
Malmeoideae ~ Malmeeae Unonopsis S, B £ g Gottsberger, 2012;
Central Brazil Gottsberger et al., 2018
Malmeoideae Malmeeae Sapranthus S, F,B BVGEF W hE A Van Heusden, 1992
Mexico, central and northern America
Malmeoideae Miliuseae Alphonsea S, B Pty W Van Heusden, 1992;
Asian tropics Xue et al., 2017
Malmeoideae Miliuseae  Marsypopetalum — o Van Heusden, 1992;
Asian tropics Xue et al., 2011
Malmeoideae Miliuseae Meiogyne S =T U Van Heusden, 1992;
Malaysia Saunders, 2010
Malmeoideae  Miliuseae Miliusa — P AL Van Heusden, 1992;
Asian tropics, New Guinea Saunders, 2010
Malmeoideae Miliuseae Polyalthia S PN B LN T Van Heusden, 1992;
Asian tropics, New Guinea Gottsberger, 2012
Malmeoideae Miliuseae Pseuduvaria F I R AT Gottsberger, 2012;
Asian, Australia Pang et al., 2013
N v . s o gy
R KEER O K O AR , AE A R AN I BRI A

Saunders (2012 ) X} % 7% B BHE Y118 83 % 19 70
AN, (H o T % 7 AR AE R A5 A A i 2
HEHE FR AL IR AR A i 5 O XH ey & 26
R 2 Z (8] S BRSO [] 28 28 8] O] 28 R A
Wl H S, JF H 8 R BB T3 7 A P25 & b
AR ST T 75 BB A HR S5 48 0 T8 S R 5% #y
FE AP TS DA . RO 3 75 ARG By
T EH LT SRR U] i HLT B AT S
PR I A by 38 2 ABUAR A LB

WGt , T EE 107 I A 1,68 JE it 4
MAETIE IR (R 1, 2, R3) A 3GHEL 5B
X 68 JE&HH W) I 1%k 3 T8 A8 43 S FE T | F
GRIFA G 3 2K, s HAG K = 5 H AL B &
Mo BRA>A 2 6] R 2R AR 1] T 7 BRI H = 1Y T
TERLEE , S W0F 50 % 7% BSORHAE ) 1) A 58 45 7 22 4 1
FE AL SR AR 0 EHE , tnT Ry 7 7 BRI 43 52
ARG AL M AL e iR E 2%

TR A R G R R = i B a2
AT .

(1) FFR AR By 2 AR I B8 A JF A6 01 A8 I 24
F A I AT B2 (R 2540 | LR B A B 50 A 2 B
WHENEE N, Bl Saunders /Y 0 ML K=, B
IR 68 JE 24 J8 BT OB % (£ 1), 1k
RIBIRY R AEAH XS BOR AL BB, R ar o &

Bl B B W B A A R, AE TR T W]
B 4 ( Gottsberger et al., 2003; Gottsberger,
2012) , WNKAE % £ £ ( Uvaria grandiflora) ( K
[:A) BEL(U. macrophylla) (KWL 1 :B),

(2) 25 BUAL A 2 o AL B A Wi A4 3 T iy 284
F I AR EE AT U 43 TF I 25 Rl 454 . 248K
T YITEAC I TR 18— /N L AL A AL, AL By ==
KRBEE G, RV TE AL 8 FL B A 5 B Be, 15 43
FANF A AL %, B Saunders Y 1, 1T 1V,
V VI, VIEY Ko I %Y 1) 4 #4046 & ( Pseuduvaria)

CLARIE Y 68 J& i, 38 J& H ok M & A%k
(£ 2), /61552 % (Saunders, 2010) , A5
B, ZhH 6 B0 SO0, LRk
FUAY RN AR 52 BT B Y AR, 22 1B 7 A
% ( Gottsberger et al., 2003; Gotisherger, 2012;
Saunders, 2012) , 1IN AK (Anaxagorea javanica )
(EIML T .C) 2 1A J& IR ( Desmos filipes) ( &l bt
[ .D) WG ( Miliusa chunit) (KRR 1 . E) 5
s % ( Polyalthia lauii) (IR 1 . F) 44446 ( Pseud-
wvaria trimera) (IR 1 :G) .

(3) P& BUE N 2 JT AL AE e 1) A P B
A SR I TR B W A I T P S () 7R A I
BB BAL B LB SN AL MR AN S E N5
PG, W BT AT R B AR B i A Ry &, D
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Table 3 Tightly closed pollination chamber groups in Annonaceae

WA 24 =P R M3 2% 3k
Subfamily Tribe name Genus name Pollinator ~ Geographical distribution Reference
Anaxagoreoideae Anaxagorea S PR PN S5 I R Van Heusden, 1992;

Asian tropics, central America Gottsberger, 2016

Ambavioideae Ambavia S 3k g n Saunders, 2010
Madagascar

Ambavioideae Cyathocalyx S POHE I Wang & Saunders, 2006;
Asian tropics Saunders, 2010

Ambavioideae Cleistopholis S A Y PG AR Saunders, 2012
Central and western Africa

Annonoideae Bocageeae Cymbopetalum S, M ARPGEF YN P AL TR Schatz, 1985;
Mexico, central and northern America Gottsberger, 1999, 2012

Annonoideae  Bocageeae  Froesiodendron — NPT Johnson & Murray, 1995
America tropics

Annonoideae Bocageeae Porcelia M FEN B Gottsberger, 1999
America, Panama

Annonoideae  Bocageeae Trigynaea T EIEx i Gottsberger, 1999
America tropics

Annonoideae Xylopieae Artabotrys S PEHFAEYN  FRGHT Guo et al., 2018
Africa tropics, Asian tropics

Annonoideae Annoneae Annona S, M, F (AL S =2 Gottsberger, 1989;
Brazil, Peru Saunders, 2012

Annonoideae Annoneae Goniothalamus S, F TR S Gottsberger, 2012;
Australia, Asian Van Heusden, 1992

Annonoideae  Guatterieae Guatteria S Pepr%ie Saunders, 2012;
Neotropics Van Heusden, 1992

Annonoideae Annoneae Neostenanthera — RPN H R 0 Saunders, 2012
Central and western Africa

Annonoideae  Annoneae Disepalum - i Li et al., 2016
Asian tropics

Annonoideae  Monodoreae Monodora F Pt AEYN Saunders, 2012
Africa tropics

Annonoideae Uvarieae Dasymaschalon S Aty W Saunders, 2010, 2012;
Asian tropics Guo et al., 2018

Annonoideae Uvarieae Friesodielsia S POHF YN PRI Saunders, 2012;
Asian tropics, Africa tropics Guo et al., 2018

Annonoideae Uvarieae Mitrella S M B LN Saunders, 2010
Asian, New Guinea

Malmeoideae ~ Malmeeae Bocageopsis T W Hy3tb Gottsberger et al., 2003
Amazon

Malmeoideae Malmeeae Oxandra S, T Wi P Gottsberger, 2012
Amazon, Brazil

Malmeoideae Miliuseae Mitrephora S P SN oK 5 g , 2014
Asian tropics

Malmeoideae Miliuseae Orophea T HAHE Van Heusden, 1992
Asian tropics

Malmeoideae Miliuseae Pseuduvaria F Y R Pang et al., 2013;
Asian, Australia Gottsberger, 2012

Malmeoideae Miliuseae Popowia T A I B LA T Gottsberger et al., 2003
Asian, New Guinea

Malmeoideae Miliuseae Polyalthia S PPN GET LN Van Heusden, 1992;
Asian tropics, New Guinea Gottsberger, 2012

Malmeoideae Miliuseae Trivalvaria — PHF S Van Heusden, 1997

Asian tropics
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Saunders 1 Il A% ¥3 22 F 11 AU 4% 45 2= A 9 T JTCAE
J& (Artabotrys) (I 1 . H) FIwE 2 J& ( Polyalthia )
YL LE Bl [ a0V R HE2 (P. obliqua) ] (FF = =,
2017) 1 Cyathocalyx 1) K264 Fl (Van Heusden,
1992) , ERIER 68 J& T ,26 & B A Bk =
(K 3) . MR Y N S5 AL o3 A6 W 2 (4R
PAb)E PR E ks ) (EIRR D G 1,T,L) , 5%
A — 5 AL [ 218 46 )& ( Dasymaschalon) ] ( EIRR
LK), EMA SIS, F o o g s ey
PR, A6 A BE BT 0 7 A 4 ( Gottsberger,
2012; Saunders, 2012) ,

3 R EDR®

1By B0 5 4% 2 B W AL By RO B AT
EHEEMEN, CUELNERE RN T, (1)
W FIPR LB A B = N, T BORHEY)
AR AL AE T AL 30 7 Az SR I 18 7 PR T AR 3t
R B R VAV S A W | 1 L o
Hu A L HU O AR R F BTG AT S H 5 A
02 2 4 Y sl XE T, A5 0y 5 TE L SR 4SS L 5 7 B
HoATICR A S A A AL R Sk R AL % ( Gotts-
berger, 1999, 2012), A &K = W] ik & K 34 78
TEZE NIF B BUNS ZHOR , B AL T 2E  #
it 5 15 B AE R BT ( Gottsberger, 1989) . (2) ik
PR . TR 8 1AL RO 25 R W 4k
T, FUA AR TR e R I S R R R /N Y R U R
I RO B/ A% B FL3E A N 3 s 3 A Y L
il T B R O 0 U 4B # , BHL 1k < TR A8 o R A
TEW o PRIUEAZ B0 14 ) I 3k B A ) ¢ DLV 28 A
He B A B 5405 ( Gottsberger, 1999) . (3) i i £ 47
W B AL 3 5 B B S B 4 e A R R B
IR EIHEAE IR TR AE B B 1 A% 3 20 5 — /N o)
G, KBS TEAEAL Ry 2 N, YA B AL 4y 5 E A
If SCAT AR 7 — AR 43, R R IG hn4% by i H. ikt e 78
B % R B9 IR 2% ( Saunders, 2010; Gottsberger,
2012) . LA B BE 2 45 G 4 1% 8 25 P 5 6 A8 H
EL B AEAE N B BAL By 52 A RO 8 T 1 AE B
AESTFA LAY 4544 ( Lau et al., 2017) . 7€ 7 7 B0 FH
SLECHEY) | SRS P G B 1 R 2 s A I E AR I Ah
WAEMATIT g2 thAL Ky fLOE TRy R kA, Z )5
PEREF IR PR B P4 AT A% 0 AL, 4% 43 3 1 5 4 IR 7
e Z N, B e S T 2448 245 B i HLAE 3 M B A

VR G K A B AR B TT (Gottsberger &
Webber, 2018) , (4) H B HLA LRI, P BT JEE Y
e 2 5 /0 o 5 A Tl A B, ANALER I T AE A
B A R A R (R A R T A

S (B, 2017),

4 FHEAERELERFHE
oA R R

4. 1 FEMERBSEYRRGEN

CGE R 68 JBAEY 24 J8 BT AU =
(£ 1);38 WHFHGREKZE (K 2) ;26 BEM
R E (K 3), Hii 17 J8 R 2 Fhal 3 Fil
ERA BRI Guo et al. (2017) RS KB WK,
T RRHIL 4 WRL 15 J6, e 6 19 5 & 1L 3
RALHy = A ; 7E Subfam. Ambavioideae H1,3 FjZ
Ry B A0 4% & TP ST AL B RS 1Y Tet-
rameranthus F1 Lettowianthus ]}y F¥ i B AL ¥ =
( Van Heusden, 1992; Saunders, 2010, 2012), H
7 J& 3 KAk B BUEL 4> A . 7E Subfam. An-
nonoideae ¥ 7 % 1, Tribe Bocageeae B Mkilua Ft
Worde, BIF I BE % 5 R G X R it 1Y
Tribe Guatterieae 0 HIF I BME ky = . 7Rt — 277
AE 1Y 7% ( Annoneae , Monodoreae , Uvarieae ) /7, 45 i
ARSI JE N B IF R By & (1) o R
oAk ) Subfam. Malmeoideae 37 8 Ji% 48 J& , {H
WA R G R T SRR BRI Sk =
WFFE8 R 4E 1Y) Tribe Miliuseae , 3 28 1& ¥ & #4117
T B OAME By & e/ E DL S BRI &
RIfE Ky 2% ( Van Heusden, 1992, 1997; Saun-
ders, 2010; Gottsberger, 2012) (& 1), A WL ¥
e 75 BOPF R AL Hy 28 VAN TR 2 5 B 45 1A
AR 2, HE A 5 xR R G ARG, T
& 18 Saunders ¥4 7 75 B BHE M & 43 8 KT
2 WA T P AL 2 (BRI Type 0) 377 1
IR o SR A (H 8 Rl G Ry & BRI B H
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A, B. Open type pollination chamber A. Uvaria grandiflora; B. U. macrophylla. C—G. Partially closed type pollination chamber
C. Anaxagorea javanica; D. Desmos filipes, one of the inner petals were removed; E. Miliusa chunii; F. Polyalthia lauii; G. Pseuduvaria
trimera. H—L. Tightly closed type pollination chamber H. Artabotrys pilosus; 1. Mitrephora thorelii; J. Goniothalamus cheliensis;

K. Dasymaschalon rostratum ; L. Annona montana.
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Plate I  Different types of pollination chamber’s morphology in Annonaceae
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Annonaceae had 24 genera distributed in China. There noted Chinese names of 22 genera, and Cyathostemma and Rollinia were correspondingly
transferred to Uvaria and Annona (Li & Gilbert, 2013). Phylogeny adapted from Guo et al.(2017). Melodorum (Partially closed pollination
chamber) , Brieya (Partially closed pollination chamber) and Froesiodendron (Tightly closed pollination chamber) not yet sampled. Therefore ,
these three genera were not included in the phylogeny.
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Fig. 1

Different types of pollination chamber in different genra of Annonaceae
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