&M Guihaia Oct. 2022, 42(HT] 1) : 149-163 http://www.guihaia-journal.com

DOI: 10.11931/ guihaia.gxzw202012051

W, X, RS S 2022, BETIEEARAS BT EMITIER RS (1], VR, 42(35 T 1)« 149-163.

CAO YX, LIU N, ZHOU XX, et al., 2022. Resource distribution of Acer truncatum based on specimens [ J]. Guihaia,
42(Suppl. 1) 149-163.

ETERREAHITERR RS AR

EWE, N @, AmE, £ W&, 1 F
( VEARIIYE R EanBlag2Ebe, 22 M 730070 )

8 E: SUEM(Acer truncatum) J2TC B T RHEUE 1975 IR A, AR UM oM. RIEER R IERIZ
o A T RO 44 2T E R A R Rl T RGeS T AR TR ] 11 1 30 A7 R0 5E PR
S OCE R PR E N A 32 BB AR A I TR RS A RN A SCHER, 434 T T SRR M B A A Ak R R
O3 A XA B A AR R W] BT RTICAE A 1 913 1 JT EARAR A B4 HIT , 00 FE B 32 4 A TR E AR AL A4
JCEE L XY 27 A48/ /T, A A DX R 22 5 K AN TR b DX T S mor i 2R S A8 KN AE 22 5 BT
A R EEBRAS Y 1 2R AL AR BT I R T A b X 3853 00 SRR AR (YR R M R AR IR S 5 AN 4 D AR A
T RESE A Y FERRA A EHE . %R HIECT AR A GE IR 5 4R €0 JHoRHRE ) 1) 8 30540 A1 17 D 2
AT 0 S BRI

KEBIA : JUEM, TR A, TR, RA, ORI

FESES: Q94-34 XEFRIZEE. A XEHS: 1000-3142(2022) #F) 1-0149-15

Resource distribution of Acer truncatum based on specimens
CAO Yuxia, LIU Na®, ZHOU Xiaoxue, WANG Han, LIU Tao

( College of Life Sciences, Northwest Normal University, Lanzhou 730070, China )

Abstract; Acer truncatum is a deciduous tree of Sapindaceae and Acer. The samara, whose shape resembles the gold ingot
of ancient China, is a unique oil tree species in China. In order to systematically study the geographical distribution and
resource characteristics of A. truncatum in China, the geographical distribution pattern and resource characteristics of the
main distribution areas of A. truncatum were analyzed by investigating the collections and existing literature of major digital
herbarium at China and abroad. The results were as follows: A. truncatum was mainly distributed in 27 provinces regions/
cities in Northeast and North China based on the 1 193 collected specimens. There were differences in leaf and fruit
morphology in different regions, and the average fruit diameter of samples collected in Shaanxi Province was significantly
larger than that in other regions. The collection place, collection time and other information of some of the samples were
incomplete, and a few samples were incomplete due to improper collection or management. This paper provides a new idea
and approach for studying the resource distribution of distinctive oil plants by using digital specimen resources.
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TCEM( Acer truncatum) X 24 JCEML  ICER,
J& JC B T B} ( Sapindaceae ) WE (Acer) FIFHY) , & 3K
[ A B 3 PR, AT, B R
LT AL B (8, 7E TR E AR AR AL SR E
N EEGACRTE WA Z — (HEE,2019) , J0E
A AR A T i B, TR R 55 AR e R A B
& PR IR R 8~ 10 m, BB AN,
JC MY I Sy B 3 I bR R ORE X T A
TCEMEE AR 6 4R 2 A AR T IR E A R %
SIARRLE I M, 2920 60 4F (AR R 45 ,2019)
JC TR A A A A Ao R AR A AR O R S | AR
FMEARFIA T 257, 245 TEHAAFHR IO T v
SR PN 52 i IR UG T S A R A A LU AR B AT —
FrRIR I TTE AR, KA 4 667 hm®, T ZHITT
WA 7~8 TR, W AE 200 4F 7247, fe fm i % R
500 Z4F (BRI ,2018)

752011 4F 3 A 22 H &R A AR IR
TAEFRE 9 5 SO P E T S ORI O BT IR R
At , F T S BORF il E U AR B A AT
G (XNGEFEE 2020) . BT, X 0 5 5T IR 1 5
TAEW Bz F e 2R ) (8 T, 2020) (TR
(Ma et al., 2020) Mt 2¢ {4 3 K 41 (Ma et al.,
2019) , o 45 % H b7 i ) A W (R 45
2007) FhFORAR (PREARSE,2016) (Fh & 2L
(Dong et al., 2020) 4§, 1 XJ 12 9) Ff % Y5 %) by B 43
A Jay Y RIS W A 0 o B IF 58 3% 40 b 1Y) 1 3
ST A SRy AR T T AR 8 e Y U 4
XTI A ) IR AT A B R S A

T YIbRAS KA K& Y5 B U S A S
BRIV ZHEMMR, 2R %
RIS EINUNE RS R PPy i K7/ A/ T N
VEAE ¥ 8 2 RHIF Al 2 0 2 ek 1T
P i BE A FEUE AR (=R 25,2017 ) o JLE R
P E PR LLAE A 5% ) F O < A Rh (TR RA F R
#,2004) ,Je 0 - s - BOKIRSE AR LI
TR A g 5 5 HEL 0 7 2 1) AT ] B i) AR R Atk
AT IE S R AT IR S A TR 2 Al AR B 2 R 1 A
Xof A ) I e T AT O A R 1Y) R Y R
( Lughadha et al., 2019) . BLA&, #4682 (5 F 9% a8
52 BN R] | b PR B 2R 8 A S L BR A i A A
AT AR A Sy XA )RR T — ST TR Y
il tR 7 58, R ) 2 B B BT A bR AR B 00 AN T i
55838 MU ANE T Y E R, e AT

AE i FH T4 AE 904 i 15 <45 ( Willis et al., 2017) .
W VR 3 X6 T 5 AR A S2E AT M A 4K A AT
X 25 AH P AR A 2257 5 1 B A AR A B AT IR
JEGETE, 02 T ff 2 SR B 22 R 4 B3 A 4 R 1
BRGER , B T1E R ICE WAL TR AL P T &
FIFHER LA O (8 i S ah Eicals

1 BAERIESAHET &

YR AL R IE T E NS 71 B bR A
B, 383 Ui R CVH H ST A ) A5 A 1R (hiaps 2 //
www.cvh.ac. en/) 1 NSII-H [ [H K fr A T 5
(https:// www. nsii. org. cn/) . Global plants on
JSTOR ( https ://plants.jstor.org/) Fi+ H N FCAEHY)
FRAAE (https . //www. villege. ch/) | & K F| 3 2 1&
5% H SR 1 5 Y 4 (https . //www. msn. unipi. it/) |
B ) 4E gy B SR D WA (hups: /7
herbarium. univie. ac.at/) |, 9% [E 5 ZZ 4 ¥ [l - b
(https://kew.org/) {5 [E 5 & P& [F KA W) br A 1R
( https : //botanischestaatssammlung. de/) 55 b5 4% 1
IR AR B IR AR A S RN SRAERFIA] A
B A bR AAT B AT Ge Tt B B B A5 1 0 RO
FRBCAR AS S0 | U TR A SR 4 3t B3 A 1 JBOAR AR
AN Ta] Ml DR 2 35 22 S | U JRORR AR SR 4R I () 155 0
AL SR o0

2 SR 5

2.1 EEARAINEE

3 X ] P AR A A A A T T
PRA AT AW it 5ERBME (R 1 ME 1),
IR 1 913 o E bR A, 15 243t 71 A~
AN AL AR W) B A T b TR SECR T S AR A, L
[ Y BCF AR A Y R AS T 66 A, AT JE bR A Bl
1 90747, E AN FALAE DI BR A TE 5 A, TR b A< 21
w61,

TR T AR AR B0 B 22 19 P R A B A
YIRS T AR AR A (369 7)) L Ll P K 22 Ak i Bl 2% 2
BEAE AR A (221 ) A [ BE 2% B T BH A= 25 0
FHBRGE i ZR A0 A bR A B (138 1) s B2 1 2 4k
HTE R B ) RAE YR A % (88 1) | PE AL AR AR
B R 2R Rl 22 2 Be A W) hn A (80 17 ) S
WA K EEAEYIFRAS S (70 4y) 10 2R 8 PROK Ff 5
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PP ORI AR AR (65 0y ) v E R} 2 By A8 B M
YIGE AR AR (64 4y ) ] AU I8 K P 1 bp AR ==
(54 1) E Bl BE B W RL 9 F 5% T B A A (46
) N SE T R 2 A i B 2 2 B A W bR AR A (43
03 PEILIRTE KA A P 5 BT b AR % (43 1) VK
JE U 27 Bt 2B W) R A AR AR 5 (39 ) (B Bt K2
W) RAEPIFR A S (36 17) AT g ARk K2 A ) A
AR (34 4y VG R BE A AR AR (33 1) |
il B R4 A A Bk 2 2 B AR AR (32 1)
TR S 2R A A Bl 22 24 BE AR AR TR (31 43) L 24
REFEPIIRAEE (27 1) (K HE A SR 4 18 A 0
AR (26 1) B AR IB AL 2 A A B 2 2 B ) b
AR (26 0y) ARG R 2E A Y AR AR TE (26 7)) |
Jemtpol K 2E YA (23 43) e Al R AR A
FRRARFRAE (23 ) FJUTLARMRAE P AR A %
(21 4y ) s HR O v ERL 27 B v b s 2B A 5T T
TYIPRAS (19 ) | B4 B B U 15 2% BE AR 4 A A
(19 fy) AR B 2 bR BE AR P B
ARE (18 1) HEIF KB A Bl 22 B A P b AR =
(17 ) PP P LR b AR = (15 ) (Jbat
ISR 2R Rl 22 B AR AR (15 1) 5
BN ZE A AR FR A (12 15) AR IS K272
ARk BE (11 4y) (Ao HAR W IR P e A =
(10 53 ) FBLHR o B2 25 K rh 25 AR AR (10 ) 5
HARBA P ARAE I T RAR AR Y AR 2 10 4,
JCFE M SR AR A (AR A 5. PE
01862269) , BLAF T H [E B2 B 4 W WF 55 BT A AT
(PE) .
2.2 REMMBLHRKRE
221 A A WM 1913 HECFIL IR T
FHERA T A 1305 GrbrAs b I G B 5%,
T4 608 1y bR A th A 104 15y b A 1 ¥ 45 %% 4 H
-, R 504 bR AR IR EUR A S (£ 2) . RYE
St 159 2 0 ARG IR K 4 m (F5 A 5. CDCM
0001589) , i M 44l T 1958 /£ 8 H 22 HK H
SR =R o i Rl VP N RPN
(CDCM) X % 5 5 20081016018, #x & ¥ K K
2 500 m(FRA 5. WUK 0113073 ) , H 7 i B AH B
HF 1975 45 H 27 HRE T HEPEIY , IR
TG AR B 47 K 27 A i B 2 2 BE A W0 5 AR T
(WUK) , M3 2 A[%H1,66.07% 1Y T 5 Wbr A 4
I3 AF 1~1 000 m W3R 5 B N ,27.38% I BR AR 43
MTE1~1999 m kN, BT, EEY & E

Bl h B Y S 2 012, 1981) R T E
PR B VA 4 F 3 o0 < A2 T 4R 400 ~ 1 000 m 14 55 Ak
H AR S 45 SR I R 0 T BRI TR R 43 A B e, T
fERBIES %
222 AFAM R ESA  FERISM 1 913 43I0 F Mk
FRASH A 94 bR A< SR 42 Ml 55 B i 2k SR T
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H 2% 3 Al ST E M B A TR E A AR
SEHLIX O FE MY SRR AR AR H AL RRIX

SR A b R N e AR AR IR 1815 1y,
K E R E I 27 A KA T, Hob ok gl v
(329 ) Tdb 4 (328 1) (AL a T (246 1) |
INZRAA (194 ) AL T4 (134 1) NS BIA
X (124 f3) S48 X AT bR A R iR 2, 3
ZWAE X IEW A (87 1) (1AL (72 #y) BV
BT M4 (44 By) T RAE (43 1) T
A (36 1), R L HAE (18 ) T EMEKA
EIX (17 6y) JLHE (12 4) JLPE4 (11 43) Y
JIAE (11 43) FER VA (10 47) , HA b X HR
210

SRS M Sk B AN T AR AL 4 4y o Ay
2 By R HERE, — 0 BLORAE T BB B iU P
FEl AR ATE (bR 4S5 . HIB 0058521) i Annette Logan
KET 1981 46 A 16 H ,2RES K 17012C, 55—
D IARAF T v B B 2% B Al 9 B 98 T A AR A (B A
5. PE 01629329) H1 L.Demink and S.Kirt 5% 4 T
1998 47 1 2 H R4S 7 8589V98;2 11k H
] Y bR AS BRAR R AT T S8 b R 4t gl B SR D7 s )
T (AR5 . W 2015-0004150, W 2015-00003516) ,
#BF 1996 47 H 25 H R [ i [ V15 HE 6 ff 2 5
EEYNTHR
23 AEAREMRATEMHAEESER

PEWOT E bR A E i 2 10 6 48 XA E i
7B 70 5 B 58 2 i R AT A, A5 B R e
LA N S T R N €/ (| B U N
TCEMRM T I AN R M X 22 5 e 2 b
Ry | FE B 24 Y A AR 4 3
EY R e K, Honb 2458 0 2.83 em, LR TSy
19 2.87 em, JE T =, W KSR RN
0.81, L THMMTE LR AN 1.84, Homby
(1R I AR S R BORTIN 520l 1 A A2 e R O
K, YoM 30% L |

MR R (2010) XF T E M F A2 5 sy
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Table 1  Number of specimens of Acer truncatum in major herbarium

FRAEE S HACTY PRAS K
Herbarium and its code Number of specimens
R B AR M BT T TR AR IR 379

Herbarium, Institute of Botany, Chinese Academy of Sciences, PE

P RS2 A B2 2 B A M R A 2 221
Herbarium, College of Life Sciences, Shanxi University, SXU

o EE B2 e D FH A 25 0 IS T AR AL A AR AR O 138

Herbarium of Northeast China, Institute of Applied Ecology, Chinese Academy of Sciences, IFP

Al R 2B R Y R AR AR A % 88
Herbarium, School of Life Sciences, Central China Normal University, CCNU

PEALARARBHEE R 2 L B2~ B A U AR AR T 80

Herbarium, College of Life Sciences, Northwest Agriculture and Forestry University, WUK

N Al R AR R A 22 70

Herbarium, Inner Mongolia Agricultural University, NMAC

L AR A8 PR o o B R oA bR AR 0 65

Herbarium, Shandong Forest Germplasm Resource Center, SDFGR

o [ R 22 B S R R B A 64

Herbarium, South China Botanical Garden, Chinese Academy of Sciences, IBSC

AL I E T AR AR = 54

Herbarium, Museum, Hebei Normal University, HBNU

AR 2 e R A AR A B 5 P B A A 46

Herbarium, Kunming Institute of Botany, Chinese Academy of Sciences, KUN

SR AT B B A "

Herbarium, School of Life Sciences, Inner Mongolia University, HIMC

PG IRV 2 R I 5 BT s AR 22 43

Herbarium, College of Life Sciences, Northwest Normal University, NWTC

RIFINTE 22 e B W) R AW b A 2 39
Herbarium, Department of Biology, Taiyuan Normal University, TYNUB

M KAV RHEYIRAZ 36

Herbarium, Department of Biology, Nanjing University, N

O o NG 2 SR Y 7 NE 34

Herbarium, Henan Agricultural University, HEAC

WYY P B A BE R AR A 33
Herbarium, Shanxi College of Traditional Chinese Medicine ,SXTCM

BRI KA A R A A 32
Herbarium, College of Life Sciences, Qufu Normal University, QFNU

T T DT DR 2 A Rk 2 2 B bR AR A 31
Herbarium, College of Life Sciences, Henan Normal University, HENU

ZIN KA IRA % 27

Herbarium, Lanzhou University, LZU

KU ARSI bR A % 26

Herbarium, Tianjin Natural History Museum, TIE

AR 2 A i A2 B AR P bR A 3 26
Herbarium, School of Life Sciences, Capital Normal University, BJTC
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FRAE B AT

Herbarium and its code

FRA B

Number of specimens

RILITTE R =AW hr A
Herbarium, Northeast Normal University, NENU

el R A= T 1R
Museum of Beijing Forestry University, BJFC

AR AR ML R ARA S RMADRA Z

Tree Herbarium Department, South China Agricultural University, CANT

JUIL AR DA 2
Forest Herbarium of Jiujiang, JJF

A L2 e P b s S A M 5 T AR R AR AR

Herbarium, Northwest Institute of Plateau Biology, Chinese Academy of Sciences, HNWP

B R BRI 2 BEA AR AR %

Herbarium, Qiannan Normal University for Nationalities, QNUN

R MOl B KSR B AR AR A
Herbarium of Forest Plants, Forestry College, Central South University of Forestry and Technology, CSFI

R R 2 AR bR AR 38
Herbarium, College of Life Sciences, Nankai University, NKU

W VY 48 7Y 22 AP el s A 3
Herbarium, Xi’an Botanical Garden, XBGH

FU RO I A A B2 2 BEAR AR A

Herbarium, College of Life Sciences, Beijing Normal University, BNU

BN A Mol 2 AR AR A 2

Dendrological Herbarium, Guizhou Forestry School, GFS

AETR I R A ARl 22 B
Herbarium, School of Life Sciences, East China Normal University, HSNU

JUHA SR A R A 2
Beijing Museum of Natural History, BJM

JHR H B2 25 0 R 2 B A A
Chinese Materia Medicine Herbarium, Chengdu University of Traditional Chinese Medicine, CDCM

YIRS P R 2 B AR T 52 B b A A

Herbarium, Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, NAS

L PG48 A W5 T AL B A =
Herbarium, Biology Institute of Shanxi, HSIB

BB R A IR AE
Herbarium, Biology of Nanchang University, JXU

o B2 g g DUAR ) Bl bR A

Herbarium, Wuhan Botanical Garden, Chinese Academy of Sciences, HIB

VGRS B BR A A

Herbarium, Guangxi Institute of Botany, IBK

B IIR A A A B 2 BEA AR A S

Herbarium, School of Life Sciences, Xiamen University, AU

IR LAY bR AR
Shanghai Chenshan Herbarium, CSH

JERUR A2 B T AR AR

Herbarium, School of Pharmaceutical Sciences, PEM

26

23

23

21

19

19

18

11

10

10
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gkl
FRAE B AT FRA B
Herbarium and its code Number of specimens
RREAR MR RE B AR A 4

Dendrological Herbarium, College of Forestry, Fujian Agriculture and Forestry University, FJFC

SR 2R B AR bR A 3
Dendrological Herbarium, College of Forestry, Guizhou University, GZAC

P2 RO 2 B A P B A 2 3

Herbarium, Shanxi Pharmaceutical Vocational College, SSMM

ARACROM I AR BEAE IR A % 3

Herbarium, College of Sciences, Northeast Agricultural University, NEAU

TRNT e A 22 e Al AR 4 el A b A 3
Herbarium, Fairylake Botanical Garden, Shenzhen & Chinese Academy of Sciences, SZG

Bt P R B2 o B AR A % 2
Herbarium, College of Pharmacy, Guiyang University of Traditional Chinese Medicine, GZTM

AR e AR b 3t B Al A AT BT MR AR 6 2
Wetland Herbarium, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, IGA

R Y R IR A % 2
Herbarium, Department of Biology, Peking University, PEY

B A B A 5 B R BRI B A 2
Herbarium, College of Life Science & Technology, Longdong University, QYTC

TR A2 B AR AR A 2
Herbarium, Chongqing Academy of Chinese Materia Medica, SM

TR IO I b B AR bR A 2 2
Dendrological Herbarium, College of Forestry, Shenyang Agricultural University, SYAUF

TH R R R A 2

Herbarium, Department of Biology, Jishou University, JIU

A A 4 1 SR s A 2

Naturhistorisches Museum, W

N2 A VA X P BE 25 B 5 i 1

Inner Mongolia Institute of Traditional Chinese Medicine, TATM

RS AL B2 BT T 1
Forestry Research Institute of Jilin Province, JLSLKY

AR R AL A B 2 B R B A A 1
Herbarium, College of Life Sciences, Shandong University, JSPC

SO B AR ) AR A 4 X
Herbarium of Zunyi Normal College, ZY

ferp Rl KA YRR BR A 1
Herbarium, Museum of Huazhong Agricultural University, CCAU

o R 2 e AR A M I 5 R 0 s A A 1
Herbarium, Chengdu Institute of Biology, Chinese Academy of Sciences, CDBI

P H AR A b A = 1
Herbarium, Chongqing Museum of Natural History, CQNM

A WA R I S BT R A 2 1

Herbarium, Fujian Institute of Subtropical Botany, FJSI

VG 25 R A e v 25 b bR A 1
Herbarium, Guangxi Medicinal Botanic Garden, GXMG




BT 1 2%« T RO AR 19 70 IR A 155

Zx1
FRAE B AT FRA B

Herbarium and its code Number of specimens

TLTGAE P R 2 BE 7 LA 4 Pl s A A 1

Herbarium, Lushdn Botanical Garden, Jiangxi Province and Chinese Academy of Sciences, LBG

o FE B2 8 T 88 A 25 BB ST T AR AR I 1
Herbarium, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, XJBI

5 e MR A bR A 1

National Herbarium of Munich, Germany, M

v R (NS PN T A B 1
Museum of Natural History, Florence, Italy, FI

Fii - H N LA AR A 1

Herbarium, Geneva, Switzerland, G

e [ 5 5 9y el - e 1
The Royal Botanic Gardens, Kew, K

it 1913
Total

400 7 379
350
300
250 7 §221

200 7

TN
Number of specimens

150 7

88
— 80
100 70 65 64

ABCDETFGHTIJKLMNOPQRSTUVWXY ZAAABACADAE AFAGAH Al

A. PE; B. SXU; C. IFP; D. CCNU; E. WUK; F. NMAC; G. SDFGR; H. IBSC; L HBNU; J. KUN; K. HIMC; L. NWTC; M. TYNUB;
N. N; O. HEAC; P. SXTCM; Q. QFNU; R. HENU; S. LZU; T. TIE; U. BJTC; V. NENU; W. BJFC; X. CANT; Y. JJF; Z. HNWP;
AA. QNUN; AB. CSFI; AC. NKU; AD. XBGH; AE. BNU; AF. GFS; AG. HSNU; AH. BJM; AL CDCM.

Bl ST J2 ZEARAR AR rp ) B A T A A1

Fig. 1 Numbers and distributions of specimens of Acer truncatum in major herbaria

Mrla , e B 5 o0 MO R R S BB R R B R A S AR R AR AR B R (fE AL
TR, OO R BB SN R N T, 5F,2018) 0 IS B FR ST B A L, R
KA [ R 1 15 3 0P E 100 AN R B9 07 1) 204k, B BRBRBE AR P R P A 2R BE
PIRHOTEMA M R B SR ETARBEERNZ 24 FAEREHMEPOTERRIESESR

5o bR DR S S D R R Ao 5 O 4 XEILFRAFIY 1 913 4y [ A SR K07 A 0 A AS 1
PR T RLA S SRS AR LRI R RWIOC T IRROC AR AT M, AU 749 4 HAR
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Table 2 Altitudinal distributions and numbers

of Acer truncatum

K Bk L Bl
Altitude (m) Number Percentage (%)
1~199 101 20.04
200 ~399 58 11.51
400~599 55 10.91
600 ~799 59 11.71
800 ~999 60 11.90
1000~1 199 47 9.33
1 200~1 399 36 7.14
1 400~1 599 37 7.34
1 600~1 799 18 3.57
1 800~1 999 24 4.76
2 000~2 199 7 1.39
2 200~2 399 1 0.20
2 400~2 599 1 0.20
A1t Total 504 100

NP OEE R S: UToie o 7 N RN R s e ]
IR &R AR (3R 5) o Bl VY ML XY T % R
SCPAR I B K, K 3.03 em, T 1 A XA SR SE
R, 2.60 em,, BEVEAE 1 I0 T MR LR 1Y
EE K, N 1.27 em, 0] 02 19 0 5 R SE R 42 1
HEHRL, N 2.04 em, 1L T4 BT E A AR
(IR K, R 1.20 em, HN & B R (B B,
7 0.90 em, BEVEE AR Y E K, N 0.87
em, HR A ML B R BRI E /N, ¥
0.73 em, A5 R CV) FRF R Mok (0 2w
AR S RFGER MR B R R, IhPe A
PRSP 3 RER K, 24.21%, ILPEA B
AR LA B R AR FNIL T B bR A A S
RBER R 30 %Ll b RIS RC YN R
BRERE—EBE L T REWIES, KNF H
XMTTEMR LIS EZRREE,

WX 749 fy B JCE bR A, A B
TG TR A Y5 R 2 98 SR S A ) SR & B A R
PR 2 O 2 RS, Rt BUZ AL X
T HITEMA TAREAT 22 3 iR, K3
A4 I HAA 30% MR IR B IF 4 3.2 O B
MIFE, B L 4.3.2 I 550 (R4 A B & 4
2007) .

2.5 REREFER

2.5.1 RES XHRSH 1913 4 B NAMICT
AR AS VR LT 980 TC b A SR 4 B ) 6 47 e 1
B, 192 0y dr A R 42 B 18] {5 8 it 2 Bl A8 4 G 1k
BUN L A 1 721 b A R AR B ] A9 15 B 5%,
ZRAET 21t IAT, HoA i 0 o AR A T
1833 AR A H [ (bR A5 . G 00236597) , BLAR AT
FHi = H W H AR (G) . X0 % br A<
(1) 2R BE B[R] 2R AT B B M 40 B, Hh (81 3 R, o0 A
PR AR AR AT DU A 386 44 o e 10 - 50— > SR A v e S
FE 1930 4F 2] 1939 4 Z [], fr R 45 (1) 70 5 Bbr A
A 67 0y 5 AR = IEITE 1950 4 3] 1959 4
Z ), IR ER T EMWARA A 163 4y 55 =R 4&E
I FE 1980 4F 5] 1989 4F 2 8], FIF R4 M T %
BRARAS A 284 14 55 PUAS R AR S I I 7E 2010 4F 5|
2019 4EZJf], M AMNTE 1840 F] 1899 4F 22 7] It 5 Mk
FRAH SR B R 0, 4b TR 4225 5 1, 38 2 o0 #7
T FHOPR AN B4 R 48 D7 5 AT MR 41 A AR 1) SR A2 LA, 1T
PLHISR Fui a] g fh) R S S8R R e =5 di . Jf HoAl
PIFR A SR AL A0 19 R FE X R B AR A F 58 A R
AIVE R, 5 A I AR 22 v oK 2% il B 2 A 58 N %)
D7 B B BEAE W AR AW 5T & B, XA B 2 2 5 R
DURLE A= 4 W 0 v &b 7 A 20 28 75 e AT i i /b
( Maritinez-swatson, et al., 2020) ,

2.5.2 k&AM B f RIS TEHREMN 913
W ITCEMARA D A 782 IR A £ LR A
K1 1BLMRAD HER A, 758 FER R BIT
FMARAS th A 432 AR AR 1 s AE B oy BAE PR
A HERT MR AR A S B AR R e, ke B
227 AR A ERABAL I — A B 7 SR AN S
JCE WX — PR (AR AR5 WUK 0009264 ), F 4%
204 frArAS B v B AT B AR, XX s B AR bR
AR H ST S 5 A 16 AR
LW SE, A 2 bR A SR 4 B ) H ol 5% 245
By, &6 A, SUEMAES NI E 4 £ 8
Az IE, HA 1940 4F 3 1959 4F [a] B 8] 4E K JF 48
B 2 AR T WA H VAR AE 9 AR T —
AH o XA BAERR A 1 R S I R SRR &
M2 AA—1 BAERRA (AR5 . TIE 00033647) ,
T 1956 4 2 AR A E L5 iy sh e vy, X mT
AE S A R AE I SR 4 AR a5 S RG4S IR B 5 48
KX A+ HE MR AR EA L, b
EMYE (PEBEG D EME Y BT RS,
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Table 3 Geographical distributions of Acer truncatum specimens

KA H I A,
Sampling site Distribution point
LY KET GG BE RS A s ks HEs s 78 RS RES HHE S FNE ok

Shanxi Province, China

A

Hebei Province, China

AL
Beijing City, China

AR

Shandong Province, China

RN T

Liaoning Province, China

PENEE AR
Inner Mongolia Autonomous
Region, China

A T R 4

Henan Province, China

A

Hubei Province, China

[ B 7Y A

Shaanxi Province, China

o SN

Guizhou Province, China

T E AR

Jilin Province, China

il PR M Ok EEE R RE BR 0 E M

Datong City, Linfen City, Lingchuan County, Taigu County, Wugu County, Yongji County, Yanggao County,
Xiangning County, Lingshi County, Lingqiu County, Wutai County, Heshun County, Qinshui County, Yuanqu
County, Zhongyang County, Yicheng County, Yongji County, Hongdong County, Xi County, Xia County, Qin
County, Xing County

SRR O FRHH KL IR G RSN B ER A RS AR e R DB R R
PR GV R MORE RIRE ok S CFInE BB BE R

Zhangjiakou City, Qinhuangdao City, Wu’an City, Xingtai City, Chengde City, Weichang Manchu and Mongolian
Autonomous County, Chicheng County, Jingxing County, Zhuolu County, Xinglong County, Chicheng County,
Qianxi County, Neiqiu County, Huailai County, Laishui County, Pingshan County, Yi County, Yu County,
She County

FEFE FEHE WA LA X TS X Al X R X AR IR TR IX S RIX BN A
Wanping County, Fengtai County, Miyun County, districts of Beijing City, Mentougou District, Shijingshan
District, Haidian District, Dongcheng District, Xicheng District, Yanqing District, Fangshan District, Changping
District, Huairou District

H T ARy g R T T R AN R T T B T M T
WHILT B OB R A AR TS B RS SE MOKE g PR KR 2RE Rl
Rizhao City, Tai’ an City, Binzhou City, Zaozhuang City, Linyi City, Jining City, Qingdao City, Qingzhou City,
Weihai City, Zibo City, Jinan City, Yanzhou City, Weifang City, Laoshan City, Yantai City, Xintai City,
Zoucheng City, Ningyang County, Changyi County, Mengyin County, Sishui County, Haiyang County, Pingyi
County, Changqing County, Zhifu County, Fei County

FpH ST Sl FHR T SRR BRI AL R % R A B W R A i B
FE TR AR BRE WA HeR BRES ARE A R EEX LA R X
B S ORI X S

Wafangdian City, Anshan City, Dandong City, Shenyang City, Tieling City, Beining City, Chaoyang City, Dalian
City, Fengcheng Manchu Autonomous County, Qingyuan Manchu Autonomous County, Jianping County, Qianshan
County, Jianchang County, Zhangwu County, Fusong County, Xinjin County, Faku County, Benxi County, Antu
County, Lingyuan County, Faku District, Bei Town County, Long County, Yi County, Gai County, Liishunkou
District, Jinchuan District

VR ARE T AR LR T GBI ORETT Akl T FER 2R WHRMRALFIE UKD AR
JETHE B WAAE T SE AT SO S A R LRI | LU0 L | P R T E | MR VY S I AR IR
T DU | 5 22 584 W AR DL/R W B s i

Hohhot City, Hulunbuir City, Tongliao City, Chifeng City, Baotou City, Ningcheng County, Kailu County, Duolun
County, Zhelimu Mengke Left Rear Banner, Horqin Zuoyi Rear Banner, Ximeng Zhengzi Banner, Hexigten Banner,
Wengniute Banner, Zarut Banner, Keraqin Banner, Huimeng Front Banner, Balin Right Banner, Xiwu Banner,
Naiman Banner, Zhenglan Banner, Aohan Banner, Ulanqab League

BN BT RS BRI B 2 T ORI R BT R R B E R PR R R
SRS NS B R i

Yuzhou City, Ruyang City, Lingbao City, Jiyuan City, Xinxiang City, Zhengzhou City, Nanyang City, Shangcheng
County, Xiuwu County, Xinyang City, Xixia County, Yiyang County, Shangcheng County, Lushi County, Neixiang
County, Hui County, New County

FHT DT BT BRI A B g B R SR IX
Danjiangkou City, Wuhan City, Macheng City, Wuchang County, Yingshan County, Wufeng County, Shennongjia
forest area

AR R R ST P R T R R e P B A A R A IR ke
FEKE EXTTHRE X

Huayin City, Ankang City, Baoji City, Xi’an City, Xianyang City, Wugong County, Huanglong County, Xixiang
County, Heyang County, Huangling County, Lantian County, Liuba County, Taibai County, Zhashui County,
Chencang District of Baoji City

BRI ST (B2 A A B
Duyun City, Guiyang City, Suiyang County, Tongzi County

TR KA TILE X T KA R TR LA UL R
Districts of Jilin City, Jiutai District of Changchun City, Hunjiang City, Changchun City, Huichun County, Fusong
County, Antu County, Shuangliao County
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KA it

Sampling site Distribution point

EH A SRR N ST RO SCE R R

Gansu Province, China Wuwei City, Lanzhou City, Pingliang City, Tianshui City, Wen County, Kang County, Cheng County

T R R AR X HNTT R

Ningxia Hui Autonomous  Yinchuan City, Jingyuan County, Haiyuan County

Region, China

hEVTIE EREET AR G

Jiangsu Province, China Lianyungang City, Xuzhou City, Xiao County

P ENT P JUTT | ke

Jiangxi Province, China Jiujiang City, Shangrao City

opE ) B SRHE FA N AR HLUBOE BRI e TR SRR TR E AR R

China

Sichuan Province,

T E R
Heilongjiang Province ,
China

Liangshan Yi Autonomous Prefecture, Muli Tibetan Autonomous Prefecture, Fuling District Dianjiang County,

Malkang County, Wanyuan County, Wuxi County

R G A
Harhln City, Yichun City, Shangzhi County

¥ WL EREX A7 X

Shanghai City, China Xuhui District, Putuo District, Minhang District
AR A RN R

Fujian Province, China Nanping City, Gutian County

R K HE i 2

Tianjin City, China Ji County

opE LA B T

Zhejiang Province, China Hangzhou City

A R A VY 2 FEE R IR N AT

Hunan Province, China Yongshun County, Xiangxi Tujia and Miao Autonomous Prefecture
PR R AR F R X GG ARSI

Xinjiang Uygur Autonomous ~ Urumgqi City

Region, China

I T (i)

Qinghai Province, China Xining City

AR HITH

Guangdong Province, Fengkai County

China

L) VT 0 2 85y [ 52 A P

South Korea Korean Peninsula National Park, Gangwon Province
2R

Anhui Province, China

SN

Chongqing City, China

America

1981) Hit F L AL A F R b < e 4 H 7 3
I%Iii/J\ W B JHBFEE Rl IR N 2%, A 749

By bRAS (1) s AT B B AR A, 78 5% LW 28 A A%
Whr LAY E R G, KB 125 Bin A AR
B 0A 8 MBI B HAA R E R bR A,

Ak 616 bR B R B B p R 52, % i s L
RARAR B RE B AT ST S8, H 32 (£

TooR&EHBARIE %, 3R 6 Al Hl, J6 F WA & 47
FRIHERAE 4 2 10 A Z ), B AT 1940 4 5] 1959
ERIJFREE R ETEE3 A, R T 148, UK
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A B CDEVFGHTIIJ KU LMNOPAQR

A PEILITESE ; B hEWILA; C PEJEs0H; D FEILAA; E. WELTA; F. PEAZEABRK,; G TEIWEA;
H. HEWACE ; L EBE; I hESNE; KO EERE; Lo EH RS M PEZEE,; N ETERE AR X
O. TENTHA; P. PEVLFE,; Q. TEMIIA; R, P EERITA; S. HE LN, T. PEFEY,; U PEXET; V. hHE
Wit W mEERT; X P EBIEA; Y. P EREE SR AR, 2. PEFES; AA §E; AB. E£E; AC. TEHITARA .,
A. Shanxi Province, China; B. Hebei Province, China; C. Beijing City, China; D. Shandong Province, China; E. Liaoning Province, China;
F. Inner Mongolia Autonomous Region, China; G. Henan Province, China; H. Hubei Province, China; I. Shaanxi Province, China; J.
Guizhou Province, China; K. Jilin Province, China; L. Gansu Province, China; M. Anhui Province, China; N. Ningxia Hui Autonomous
Region, China; O. Jiangsu Province, China; P. Jiangxi Province, China; Q. Sichuan Province, China; R. Heilongjiang Province, China;
S. Shanghai City, China; T. Fujian Province, China; U. Tianjin City, China; V. Zhejiang Province, China; W. Chongging City, China;
X. Hunan Province, China; Y. Xinjiang Uygur Autonomous Region, China; Z. Qinghai Province, China; AA. South Korea; AB. America;
AC. Guangdong Province, China.

K2 TS bR AS A4 M B0 AR

Fig. 2 Geographical distributions and numbers of Acer truncatum specimens

A B
Number of specimens

A B C D E F G H 1 J K L M

A. 1830—1839 4F; B. 1900—1909 4F; C. 1910—1919 4F; D. 1920—1929 4F; E. 1930—1939 4F; F. 1940—1949 4F; G. 1950—1959 4F;
H. 1960—1969 4F; 1. 1970—1979 4F; J. 1980—1989 4 ; K. 1990—1999 4F; L. 2000—2009 4F; M. 2010—2019 4F,

K3 JUERERAS R S (8] B o A

Fig. 3 Analysis for the Acer truncatum specimens in different collection time
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Table 4 Leaf morphological variation of Acer truncatum in different sampling sites
KA
Sampling site
i
It S b P P N 5
o 0 S 2 SIY TSI P & o N
Beijin, Hebei Shandong Shanxi Liaoning .
Mongolia
S HIH 7.13 5.37 6.60 5.17 5.57 6.10
Leaf length Mean ( cm)
A S BB 22.84 20.61 24.94 12.89 4.15 8.67
Variation coefficients (CV, %)
-5 HI(H 11.27 8.10 9.40 7.97 8.07 7.53
Leaf width Mean (cm)
A5 R 22.48 22.53 40.13 17.09 11.18 6.68
Coefficient of variation (CV, %)
5 L 0.63 0.66 0.70 0.65 0.69 0.81
Leaf ratio
HEISS HI(H 4.50 3.20 4.00 3.13 3.50 3.83
Leaf crack length Mean (cm)
5 5 R AL 29.40 35.22 28.39 11.21 5.71 7.97
Coefficient of variation (CV, %)
-2 5 YI(H 2.83 2.10 2.73 2.20 1.90 2.87
Leaf crack width Mean (cm)
5 5 AL 26.96 21.82 47.75 15.75 34.51 19.84
Coefficient of variation (CV, %)
24K B L 1.59 1.52 1.46 1.42 1.84 1.34
Leaf crack length-width ratio
A ¥ 6.43 4.33 5.80 4.90 4.40 5.90
Petiole length Mean (cm)
A5 R EL 22.33 22.17 28.49 3.53 23.62 35.59

Coefficient of variation (CV, %)

1980 42| 1999 4F i [A] & Ji5 ¥ AR I 7E 11 H
JESRT 1A o XA H AR AR A 1 R 4 B[] fE 47
B, kM3 Af 2y BRAA, Hoh— 1 (hr A
5 :IBK 00153386) i XIH 155 AT 1952 423 J 9
HXHPEIL T, RES 4688; 71— (I AT,
PE 00926490) F 1959 4 3 A X H " E L4, &
5 1V4138, MAMNA KR 11 AA 1 64 BHIRFrA
(FRA45.CDBI 0071919) , H1 T4 A3 T 1980
AE1LH 11 HRATEARA, RES 6408, X 7]
A& 2 IR AR IR A5 RS [0 SR A iR B 5 4
KX 3 SRR EHERNZ/ L, P
FEAE Y & (b BB 2 B b E AR W 8 e R 2,
1981) HXF T IoFMAE W A AR R« SR 8 A
Bl 3t /0N, YR B P IR 5 SR T DI 5%

3 W54 ®

Acer truncatum Bunge 27T E A H T 52 44,

Bt Z A ot E ik B A A, laetum var. truncatum
(Bunge ) Regel \A. lobelii subsp. truncatum ( Bunge )
Wesm , A.

lobulatum Nakai ., A. lobulatum var. rubripes Nakai

truncatum var. nudum Schwerin, A.
A. cappado cicum subsp. truncatum ( Bunge ) A.
E. Murray . A. platanoides var. truncatum ( Bunge )
Gams | A.
truncatum f. cordatum S. L. Tung., A. pictum var.
truncatum ( Bunge) Chin S. Chang 3t +4~7 4, H
H1 A, truncatum var. beipia S. L. Tung 344 R dnEE
JCE MR, A WA B 2 bR A (AR K % PE
000926444 , PE 00926443 ) , 43 51| t X 1H % T 1941
A7 H 13 HAN1952 4E 9 H 13 HRAE T rh E b
B, R LT 5 ] & 49794985 A, truncatum f.
cordatum S. L. Tung HrSC 4 RO T E G, A4S
] 1 AR AS (b4 5 IBSC 0436652) , T 1956 4F 7
H AT EWILE  RES N 3371,

TEC FARBRASIE b &R 53 R AN tg i, R

truncatum var. beipia S. L. Tung, A.
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Table 5 Fruits forms of Acer truncatum in different sampling sites

P P e OB
RN . -4z
Fruit vertical Fruit transect K | vertical diamet Kernel transect
diameter diameter ernel vertical dlameter diameter
KA Hh
ampling si 5 L 2k 5 2K - -
Sampling site (i %%/%g& ol %%/%%i& Pt ‘X#g;ﬁ i xﬂg—%f&
Coefficient Coefficient Coefficient Coefficient
Mean . Mean . Mean .. Mean -
(em) of variation (em) of variation (em) of variation (em) of variation
o (cv, %) o (cv, %) o (cv, %) o (cv, %)
Jest 2.78 4.77 1.14 11.90 1.02 9.61 0.76 13.42
Beijing
175 2.92 24.21 1.06 33.35 1.00 35.36 0.78 27.20
Shanxi
B v 3.03 14.87 1.27 4.56 1.10 9.10 0.87 13.32
Shaanxi
(O] 2.96 13.12 1.04 13.00 1.00 18.97 0.78 14.95
Hebei
e 2.92 2.42 1.18 5.99 1.04 6.80 0.82 8.62
Inner Mongolia
LB 2.75 4.69 1.10 7.42 1.10 12.86 0.73 13.21
Anhui
7R 2.80 9.11 1.14 11.77 1.10 6.43 0.76 11.77
Shandong
A 2.80 12.37 1.10 18.18 0.9 11.11 0.73 28.39
Gansu
MO RES] 2.60 6.06 1.20 9.83 0.98 8.54 0.80 8.39
Henan
fUle s 2.90 15.03 1.23 24.77 1.20 8.33 0.77 30.12
Liaoning
Fo6 TEMWEL ARGANRERE x7 TEWEE AERGAARELE . RE
Table 6 Collection time of Acer truncatum with Table 7 Florescene and fructescence of Acer runcatum
flowering and fruit specimens with flowering and fruit specimens
B B HLIE A L A
ARk LA A RAEBRAY PR A
. . Number of specimens Number of specimens
Specimen Specimen Month . . .
. . . with flower with fruit
- ‘ with flower with fruit
SR AL A] 2 1 0
Collection time o B N -
AR REAG WA hE REAH 3 0 2
Number of Collection Number of  Collection
specimens  month specimens month 4 77 15
5 81 127
1900—1919 1 4 4 8 6 7 112
1920—1939 27 4—8 91 5—10 7 14 123
1940—1959 54 2—9 122 3—10 8 3 97
1960—1979 13 4—6 38 6—10 ? 3 33
10 0 36
1980—1999 62 4—5 173 5—I11
11 0 1
2000—2019 31 4—8 156 4—10 it 186 566

et a5 SR AR I ] S5 A5 BB s I U, FRAY spamp kR A M A S A TR AT MR
PRAS A AL R S A A, IF HAFFE DR misz gk, 2012 1591, 2012) . 7EG0it b & B4
ANGE R e T R 2 R S BOPR AR R IR SHRA S B T AR 4 B4 b5 AR 1A B SR A4l



162 |1 I G/

42 %

W, bR 5 PE 00926737 bR A B A G AE 1
SEA B BN A AL, FR A5 A PE 00926360 (1) bR
AREF BRI ARGE R NER AAAS N
PE 00926621 45 A< R AL 2 i sk 14K R 130
m M5 AR R 1300 m ZE485%, 1AL, 3404l
YIBRAR 55 T2 B RO, 78X SRS 6 2 4530
PEHEATI/INI B DL K B B B AN A AR AR
() 58 B B DA A A 2 B T B R T P
FE 5 HABB ST RS0 . S8 YRl Y 5 IR SRR 2
P SERRAS TR o B AR R bR A, LA BR AR Ry 24K 1 bR A
TSR Y 0 S bR B BT LARE B DA T A R b
AR R4S PR 7 s (i 45,2001 ), 7E W
WA AR T I 0 A B, NSTL-H [ [ 58 A AR %
BB MARA B A T A RE M A
1, 5 18 il 5 o] 8 R 0 b A {5 B AT & 4
AT BRS AR AT B A, (B4 At R T
Y SR AR AR ) bR AR B U 4 b A 25 A 3k
= PRI PR A T A AN B i S A

5 5 T 5 bR A B & B R A D BUOBR AR 7E SR
R4 RS PR IE TR M EF A FUOR RIS AL, O B
H AR, A [] B 0 A (] b DX 55 A [] 9 A 4
RAESHIEE MR HIEEE R A 25, %/
FERE B G — , 3X 23 5 W 3] 2 5 Hofh 2 35 P
PAHEAT B ST I B RE B B2 . AR % 0 2 32 B
KEYA R, F140 Li % (2015)2012 % 2013 4F,
e E AL R RB X, SR FH TR T 45 R0 X6 o8 R
YIEHEAT T O AT (Y SR B v TR B A SR
R af AR B 5, T w AR A K Az Bl
Wi I AR AT R 22 N T 55 1 o0 S ARUbK, R Ot R 4
15 B H ARG PR AS 5 B A A A 1) 1l 3 3 A1 A% )R 5 Ak
W REILL Kot | 5 RSO S 2= R AR R IR R 2
5o PR AR XA FRAS 1) B A 0 AR 15 1 O 23 6 AN TR
2 BN bR AR PEA T AS [R) 4 B2 %) 48 45 55 1F 9% i 3
B —E W 2, BT LA, 4 J5 FE AR AR 2R 4 5 4l 7 1
EB AR TR AR A RAE 1) B A5 R 5 1 100 10 7™ A 25K
SR, PO T 7 A bR A 19 50 55 A5 U
S AE IS AR AR XA A, H oA AR LT O A
FEBR A Y 1 % 1 B0 2R AT BF 5T, I BEA A% X 4 B
R B PR A, PR EE RTE WS H A —
0 22

JUE R B, R EA W & A2
FZ M, LR R LT A, T
R T 19 5 R AT 5K 439% , AN FIIG T R A

K 92% ARG HN 5.52% , W ANA & A Z Rt
NI 2540 A2 153, 70 3 5 e ) A 1 K B
KRB PUME b A S 2 07 T B AR (B
PAESE 2018) , JC FEARAE A T = 47 A 19 TRk R R
W BB AT A F {8 o0 5 pe b 1 4 b
LI 5 ) B R R fa Bl (TERS FIA 98,2004 ) , Ik
U LA 8 B Ak 06 5 b A4S R 5 — T B8R} BE R
Hob PR A AR R BT | &R R AR R 22 5, A]
AR Fh 0 A ) 7 B A VRN BT IR o A R AE
R R P R B R A A S B AL TR Y SR R i
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