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Abstract: Pueraria DC. is the largest papilionoid legume, trifoliolate genus of the subtribe Glycininae in the
tribe Phaseoleae, the majority species of which are climbing lianas distributed in East Asia, South Asia,
Southeast Asia, and Oceania. The known three fossil species of Pueraria described from the subtropical and
temperate floras of the Balkan Peninsula, the Caucasus, and eastern Asia respectively are P. shanwangensis
(fruit) from the Miocene Shanwang of China, P. miothunbergiana (leaf and leaflet) from the Miocene of
Shanwang and numerous localities in the Mio-Pliocene of Japan, and P. maxima (leaflet) from the Miocene of
Croatia and Georgian Abkhazia. On the basis of observations on the newly collected Pueraria leaflet impres-
sions and comparisons with the leaflets of living P. montana, the morphology and developmental variation of
Pueraria leaflet fossils are studied. The result shows that the leaflets of both living species P. montana and
fossil species P. miothunbergiana and P. maxima bear poorly developed intersecondary veins, which were not
observed in former reports on P. miothunbergiana. Also, two adjacent secondary veins or agrophic veins at
different angles are sometimes diverged respectively from the primary vein (midvein) and the exmedial side
of secondary veins in both extant and fossil Pueraria leaflets, which is a feature that has long been neglected.
Overall, the venation of fossil Pueraria leaflets that are widely occurred across the Miocene of middle lati-
tudes in Eurasia is highly similar, but the lobed leaflets similar to those of living P. montana are only discov-
ered from the Miocene Shanwang flora of China and Takamine flora of Japan. Extant P. montana bears larger
leaflets than fossil Pueraria and seems to have developed more lobed leaflets than fossil P. miothunbergiana
does, which might have been related to the change of atmospheric CO, concentrations since the Miocene
onwards. Living individuals of P. montana growing in shady, closed habitats as well as climbing on supports
(e.g., pergolas or other woody plants) develop more lobed leaflets than those inhabiting open habitats and
trailing, which may efficiently enhance light interception and heat dissipation within leaves and canopies. It
is inferred that populations of P. miothunbergiana lived in the Mio-Pliocene of China and Japan may have
wider ecological tolerances than those of P. maxima occurred in the Miocene of Croatia and Abkhazia, so the
eastern Asian populations may not only live in shady habitats more relied on forests, but also grow in open
habitats less relied on forests or even sprawl.
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P. shanwangensis Wang, Manchester et Dilcher. [ 1]
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7 V. R AT A 2% vhog N A A R B R P maxima
(Unger) Wang, Manchester et Dilcher!"*'", &5 & 1)
PR A v O 1 B B — T SR G S [X 25610120 B g F
PAF WA B, (HIZ )8 i A e e Bk 2
HIRAE FIR RO R b 26 B X, PR L IR A
MZFEPE LA RE R R I LR AEBm AR
I, FRATRTE 1 ARE BN TS AT R (BT
H 2 B 1 X AR A A% DA S AT BRI SR R o A ST TR
Hh T T 1L PR 2H S5 SR B 1R B 0N i LR AR )T
%, W T A a M N TER, fhadiR |
6 B AR R I ZAE G AR R, D T X £/
AT R B R R A AR B AR A 2R

2. MRIFITTIE

AR 5 Yo RAEREVRGA, SR E WL
KA EINIRL) 22 /A AR L HE 231 1L HE 20 fef
TUA 2GR AL bR oIS 36°54', RZ 118720121,
IR & &R R s, &6 N EDL
R RSN CE R, Ll 4 A AR A b
ARAEAN Ay A Hp e 7 22020242 gy B i i i 4 45 o
EP %}ﬂ.ﬁi %[19,28-32] .

AT N EIRAGAAE T BN S, AR T
HEEMREIE . N T T HRER, e T 2 KR
RN 2R B 2 B 0 s T AL st 7L
T REA I N 1) 5 JE BAE A B P montana f#) /i T 25 i
AR SIHEEAE TSR, RS TR AR IR TR
TR 25 O ARIE RGN T Ellis 25053010 F i o b As BEAH
fEF T S AHHL(ZY S Panasonic DMC-FZ30). fHY1k
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3¢ EJ% Phaseoleae (Bronn) DC., 1825;

KEJ% Glycininae (Burnett) Benth., 1837;

%8 PuerariaDC., 1825;

# %3 Pueraria miothunbergiana Hu et Chaney,
1938(14 1. 1~5, & 2. 1~4);

1938 P. miothunbergiana Hu et Chaney!''”, p. 52, pl.
28, fig. 1;

1974 P. tanaii Ozaki®®, p. 15, pl. 2, fig. 11, pl. 3,
fig. 3;

1975 P. miothunbergiana Hu et Chaney in Haya-
shil®¥, p. 25, pl. 17, fig. 4, pl. 18, fig. 5;

1978 P. miothunbergiana Hu et Chaney, ' [E£}2% [t
TR RS AR SR (b B A
v g5, p. 109, pl. 85, fig. 3, pl. 91, fig. 5, pl. 92;

1988 Pueraria sp., Uemura™, p. 149, fig. 34, pl. 9,
fig. 8;

1991 P. miothunbergiana Hu et Chaney in Ozaki
p- 133, fig. 29-2, pl. 5, fig. 11;

1992 P. miothunbergiana Hu et Chaney in Guo,
Zhou'™, p. 209, tab. 1;

1999 P. miothunbergiana Hu et Chaney, [ %%
B4, p. 41, 70, pl. 28, fig. 2-3;

2010 P. miothunbergiana Hu et Chaney in Wang et
al.!®l p. 1988, fig. 10-21, 23.
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Figure 1. Leaflet impressions of Pueraria miothunbergiana Hu et Chaney from the Miocene Shanwang Formation. 1: A lateral leaflet, show-
ing very shallow trilobation; 2: A terminal leaflet, indicating an inter secondary vein from the upper left of the mid-vein; 3: A lateral leaflet,
showing two adjacent agrophic veins at different angles diverged from the exmedial side of the left basal secondary vein; 4: A lateral leaflet,
showing two adjacent secondary veins or agrophic veinsrespectively diverged from the mid-vein or the exmedial side of the left basal secon-
dary vein at different angles; 5: A lateral leaflet, indicating a poorly developed, inter secondary vein from the middle-lower of the mid-vein
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Figure 2. Leaflet architectures of two fossil Pueraria species 1-4: P. miothunbergiana Hu et Chaney from the Miocene of China and Japan; 1:
A terminal leaflet from the Miocene Shanwang (drawn from the holotype UCM P 410001); 2: A lateral leaflet from the Miocene Shanwang
(alsoin Figures 1-4); 3: A trilobed lateral leaflet from the Miocene Shanwang; 4: A trilobed terminal leaflet from the Miocene Takamine of

Japan; 5-7: P. maxima (Unger) Wang, Manchester et Dilcher from the Miocene of Croatia and Abkhazia; 5: A lateral leaflet from the Miocene
of Croatia (drawn from the lectotype L M J-76781), showing an inter secondary vein from the upper right of the mid-vein; 6, 7: Two lateral
leaflets from the Miocene of Abkhazia (redrawn from Kolakovsky, 1959, pl. 13, fig. 1, pl. 12, fig. 1); 6: Showing a slightly undulate margin

and two adjacent secondary veinsdiverged from the mid-vein at different angles
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Figure 3. Leaflet morphology of living P. montana (Lour.) Merr.,
threeleafletsin each linefrom a trifoliolate compound-leaf, show-
ing the developmental variation
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