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4 X (biodiversity ) EAE W EH SHREERAESE S KLU E S HHE
EMEMESHBENEN, CHREAELMERSCBETA B RV SSES
CFMRAZARLSZ - AP ERMERR PEaRMTERAEMEGER. BN
L E YRR (Primack, 1996), AW EZHEMEREEE = RK. 8E
LZHNE PR EHEAMESEZERLFH(Pullin, 2002), MHELEGRHEME—
P E I Y 2 B (plant bio-diversity & plant diversity) B4 £ 4
MEM EREEYERENRMEETNTZ—.

BEHRARSEARPER(IUCNIHENFRP RS A TG . 2ENY
ABEF AR (Yellow National Park) 21 F B EFEPK, QIR T 1872 4,
HE HESERMESEE T EARENNAERBIMEEESE . 20000, EHFE
BREPREAR A9 EIAHTMER . 2HFACERN ARG (SEFS
A 9869, BRI L SR SEF6.30%, RETF 1956 FEF4
HITE-THRARPRE—RABMUERRIE, FI2005F8 AR . REACS
BUYEMEMNAREPR 2 1M 4, FE L EAS 14, 80 % (HE R RIFFIER
2005), XHP EHERAREFKMN 23, MEREHLU TFTHRMNG S RHEP
EH 19514, SR 88 2%, B . BoBREARRIPEMEYERE
WREAEAHE, MEES QOO ZEBERTILA FEY SRS ST
B A EEQUDMBRH GRS ARAKPRENERERTERY
HEFRHL G A BT 5T 5 1R 26 55 (2004) X T 75 $ 45 R 0 20947 L e iR JR] B R BP X
MHYEHREMHEFENDE., SHAN . RESEAR/AGPFENEDERE
MRS FMARL, X~ ET RS IEFRERE SR KRR S 85
AR .B-HFELTESHEASARARPENEDSHERT S ENY L,
G X EYREER  BOEFE R TSR 1988 913 | 2 342 # (B
HIAR . 2004), BRI 4, 1% X R W 99 B 25 R 4 FORD -0 B i L 4 A B
F EEFHFRE P 1996, 3 FRBEH A, 1998; 3 T %, 2005), H
W B RS FAE A W R AR 2 i F R R kA,

EZHREFHARPRUTRELEALE.BFR UL, BT YR
FHEAER M LA RAE. ARBE T FESH0MY R BN EHE
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W R E R T RS ER AR St X
K2z — (kB ME K E,.2001; Zhang & Qian,2005), B ¥ NS % TF
HNTFEH . 20 e 70 ERAAK A EREE IMRSHOEARE SiEdEEH
Witk A, X AR R R TR T I R, B0 P R R AES A
RECHFEULEZE RET KRR EMENEER, 00 E_4Y. LWWEKE
HWEFGE MR AW ERDBHNAER AR L% TR A Z A
RERTENNMELE. WANZE T, W AR YA EYZEEDIIRR
RTFHEEN, HRATLRTIHAZITEMAR S EX ST EH
HHERENFESRZ R M E@mMIER.

FEAMN 1994 FH ERFEAZK HT T REBAOESEE REmM
EHEEFEEE. EFMR A EFHENEWRES BN OEST.T 199% F
CARMTEMERETHERFUSARHYRZEAOMEF TN T L0
X R GVEFREMEARRER Y REMYEE . SNSHRKEHBEFNE
FARMERETE — FEADBNE & o 85 E M A0 S H 9, £k kb
BT R E RGBS, 2000 EUE, EXE R LRI BEE W HGEE
BYHITHARE IR TEENAFTAYE ZHEA S HPREERA &
A 81 R 231 IR 492 B, GEAE KB E W E M EEFEA W6 T W,
EROESHFHOFEANEEhB S AR CRR AR ERRIRE, A, &
BELRTHEMHER - REFEESERAFACHEEICHE. LSS LR
WHLEEITE KRR AREPEEENSE R R TRENH A RE
PREEEEY B FHSME PR EEE. BRM Y0 IR, 1
BURKMHEBEERMESE. AT ERETHEDIOERESTHOSR - 2/
Kira 58 KGR UIm) FREFET THREE N D ERER LHE RS FE,
FER TR EHERP P FENAERETHEAHAM R, At &
HELEAXRE -FRERHOER . SSENMEXTRNERMNE. R
MEAFRMAL LR TEFARBPROETHADNEEHESE,. MAT
o 3 B 24 A5 X R T 9T P A TE B (e B4, % B 18 38 53 4 Cgraphing analysis)
ERRETFTHESNFE BERESE LARANANRELE HRFR S
—EHHNRER LS M E KRR EYE £/ EF T HF (foristic species
differentiation) , IERABM A MM K @ HIREN FSBE. B REX T+
REXRNFHAARNHEENER B -ZHFE, £HRESFUELETHR
BARRPXOMY R ANEET RS AL F, S A0 L S a5
ZRURP LR EEG T ZH ARSI B SR B KE, /RN
TFTREAZAARPEOHDEFETR  AREREABEAS LUK HHEY
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Plant biodiversity of Bangiao Natural Reserve
in Anhui Province

Zhang Guangfu
(School of Life Science, Nanjing Normal University, Nanjing 210046)

Abstract

Bangiao Natural Reserve (BNR), 63 km away from the Ningguo City in
the direction of west, is situated in the northern part of South Anhui Range. It
was founded as a provincial-level natural reserve in 1985, It is located between
30°28"~30°33'N and 118°36" ~118°40'E with the area of 67. 2 km?. It is the
out part of Huangshan range. It is mainly composed of middle and low
mountains, with the peak of 1 153 m above sea level. In geological structure it
is the flank of anticlinoria on the east of Huangshan Mt. The soil-forming
rocks are sand-rock, sand-shale, shale, etc. The main types of soils are
yellow-red earth (below 700 m) and yellow-brown earth (above 700 m).
Brown lime soil also exists in some areas as Banshan. The whole place
generally has a monsoon climate characterized by distinet seasonal variation and
mild temperature fluctuation. The annual mean temperature is ahout 15, 4°C
with a maximum monthly temperature of 27. 9°C (in July) and a minimum of
2.6°C (in January). The coldest temperature reaches — 14. 5°C while the
warmest temperature teaches 41. 1'C. The annual effective accumulative
temperature (daily mean temperature above 10°C) is 4 875, 3°C. The average
annual precipitation amounts to 1 426, 9 mm. The annual sun-radiation-flux is
475. 62 k]/em®. The frost free period is about 226 days every year. Therefore,
the entire zone has a mild and humid subtropical climate. Together with
favorable conditions of heat and water, mass land taken shape early in
geological time; complex topography results in various habitats for plants to
live and reproduce. Because of poor transport facilities, the secondary
vegetation there has been kept fairly well up to now.

Since 1994, the author has conducted extensive expeditions to study the

plant bio-diversity of flora of BNR, collected more than 1 000 species of
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vascular plants, and made plots of over 6 000 m®, In addition, an updated
checklist of vascular plants from BNR is completed according to field
investigation. This monograph applies clustered analysis, graphing analysis
and similarity coefficient to study species diversity features of fern and
spermatophyte {loras, current situation of rare and endangered plants, main
vegetation types and their numerical characteristics. Therelore, this book is
conducive to provide scientific basis for future policies of biclogical diversity
protection and sustainable use of plant resources,

The principal research works and main results are as follows.

l. According to investigation and statistics, there are | 148 wild species
(including subspecies, varieties, forms) of vascular plants in 594 genera of 154
families in BNR. Among them the pterydophytes are 26 families, 47 genera,
and 79 species according to Qin Renchang System (1878) ; gymnosperms are 6
families, 10 genera, and 12 species according to Zheng Wanjun System; the
angiosperms ave 128 families, 547 genera, and 1069 species according to Engler
System (1936). 17 of these species are the rare and endangered plants
protected by law in China. 34 of them are threatened species according to
China Species Red List {Wang and Xie, 2004}, Therefore, this region is one of
the richest areas in flora within Anhui Province.

2. Compared with other ten floras of adjacent mountains, the integrative
coefficient of fern flora in BNR is —0. 554, ranking as the eighth. Asa result,
this fern flora is not rich. Based on the analysis of geographic elements of
genera, the result shows that the Pan-tropical elements are dominant, but of
species, East-Asia elements including China-Japan and Chinese endemic
elements are dominant. Therefore, this flora is temperate in nature, but
affected with subtropical and tropical floristic elements. The pteridophyte of
BNR can be grouped into 4 distribution types, and of them the terrestrial
ecological group is dominant in 79 species. According to similarities of species,
cluster analysis of genera, and graphing analysis of genera and species. this
flora is much closely allied to Mt. Jiuhuashan, Mt, Huangshan, and Mt.
Tiantangzhai than the other areas, such as Baishilazi Nature Reserve, ete. On
floristic phytogeographical affinity. it is subordinate to E. & C. China region
of East Asiatic Kingdom.

3. The spermatophyta flora of BNR is relatively rich. Lardizabalaceae,

Actinidiaceae, Aceraceae, Hamamelidaceae, Saxifragaceae, and so on are the
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dominant {amilies which are subtropical and temperate-distributed, Based on
their geographical distribution, 128 familics are classified into 14 areal-types
among which Pan-tropical element is dominant (4%, 50%), 547 genera are
classified into 14 areal-types among which North temperate clement is
dominant (22, 40%), and the temperate elements make up 64. 20%. 1069
species are classified into 14 areal-types among which Endemic to China
element is dominant (44, 08%), and the temperate elements make up 84. 35%.
Therefore, this flora is temperate in nature, and the geographical elements are
complex. In addition, the origin of BNR f{lora is ancient; its wicarious
phenomenon is fairly marked while its endemism is not, Based on the
comparison of geographical elements, life form spectrums, and dominant
families of adjacent floras, the floristic relationship between BNR and
Huangshan, Tiantangzhai, or Shennongjia is reduced in sequence arder.

4, The main vegertation types in BNR have been classified into 37
formations, belonging to 8 subvcgetation and 5 vegetation types. The
vegetation has a clear vertical distribution from bottom to top, The typical
vegetation is sub-tropical evergreen broad-leaved forests, usually occurring
below 700 m, which are mainly Castanopsis eyrei forest, C. sclerophyila
forest, and Quercus glauca forest. Such dominant species of evergreen broad-
leaved forests as Quercus glauca, Castanopsis eyrei and Lithocarpus glaber
are cold-resistant plants in nature. Deciduous forest with some evergreen trees
occurs on elevations between 700 m and 1 000 m, The vegetation is largely
dwarf forests above 1 000 m. As far as the distribution of needle forests are
concerned. Pinus massoniana forest is below 700 m and P. taiwanensis lorest
is above 700 m.

5. It is for the first time thar floristic species differentiation (FSD) is
applied to reflect the richness of different floras, Compared with floristic
integrative coefficient, the result shows that this approach could efficiently
distinguish the floristic richness of various regions. The manograph suggests
that floristic affinities of various floras in a certain area can be achieved by the
similarities of composition of areal-types of compared regional floras to some
extent. Such opinion is far different from that of Zhu Hua (2005). The
possible reasons may be that floras kept within bounds usually share common

floristic origin and same geological history.
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WHRASKEP U TERETEHTMEER ETX 63 km, I KREH
BEMNAES AXSEENTGAas TRSME. AEdSHEEN KRS
BRLCRENTERE RFWEWTAEAR. BB EN 30728 ~30°33'N,
118°36'~118°0'E, BBl 67. 2 km? . BHIK T 1995 4 5 % B0 AT HE A
HIARHESEEENERAREIE,

WA T o W AL S A K T RORHT IR . 310 A Bk 06 R 4
AN B EGERGER T RSN TS, 20 tha 80 IR SR T Y
WZEAE, FEHAE RS AR NMIRAGR BB, EXEF
TR ERAURE T b im0, A0 5 B R S A e
EH MZEBREERT ERHERNE ERE, T A0 T BN
RETREMBHN, BiiZERERETE XN GBHEE R X A EE (Castanopsis
eyred) W H R (Quercus glavca Y WA 1 (Castanopsis sclerophylla ) ¥k % % 5 i o
H, BEXEREFRRPHEFRE KRR —FEBEERERMEEH
Hisrz—, BTHEMEFTES 4112 m®* (IHF W 60 107, Bk e 48 0 2 4
ARG TRARRKE AHALHE BHESTLH BAAOTHRT
BEXMEENEBEHME.

1.1 HbJR

BHARRP X AMARE ERREEEFTFORLMERRE. IELE
2101 P AR A — B4 b T 7 AR P R A X R — R A
HALHBIRORE AR RENTHE RAF. 2RBIAER. ERTE
B SRR RS B E N .

ERAHBHBES  LEH SN, LR BB . KAGH AR Y.
& RESDAMBS RIS N E LFRHE, RN ARNSH, LRI%EH
BA L HARE TG N TRk IRk M, BRI
iy, ARREEA AOMNE. HELUKBOARRE BEKENE. FHEUK
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WORERES BRKE O8Ka I E EHEAARMKEAZE L TEXK
HMoEILMEN S, ARENEA. USRS BRKE AZE%SHE. 56
TR LAE RS, ToREMBA. UKREKES HFRKE BROSEK
B BRENARBENE AT M R LD R0k 500 0 3L 55 4 (38
£ 4,1995),

EHE R (L TE AR Y AL SR IT DR AR AR U B L 4y A BV ED X 4
EFRFNEERMEREEHE., R EEF S ZATmMBHM R MERNS
JIE-S: =

REAHRBEBLH ZE2WBRX . HREMPKHAR. - BEFE, 8
HERN GEENBAT -RZFGHEEE, LUERCR T THEN RBETHER
TRORBHEESHE, B4 . mEF AR, ERERZTEHBLE.
LG8 AW LA B SEEs kB, PERP=8t0amyEsd, ke
BAMEHRE R ED AR SRR A TSR THEL L. koo ml
FammlED R EmEIL XY BN EES, UBE RN EE
ABRHES . HETT - FHRET. FRBTEHFESRTEHM— 54144,
MBI THEMER 2R EFTEARXMBENEN. EE-CFSNLNED
NEEsRUEMFEE P ARERMESH— S RA BHEERTHE
LA TE. AFEREx)IMEEEXOERAETRREER A B S
MY LUEIGEEA (LW, 1995; % H M/ E.1998a) .

+HTO0m T EEGEOH.700m L EAEE, ERUSRTLH
FHEEOKRLE, '

1.2 M58

TEMER KR b A8 B AR IR0 X 4t F O o 1l P e (KL 35, B 9 BT AR AR
BAYMR. BEEER 1153 m, BREABHREE 200 m £FH. 2K UELM
Pl E PG 12, 7TH B 75.6%. B ES 8. 9%, 85 2.8%. A5
SHEERFT.PILEERIS, Ha b LT,

PR TR S TN TR e RS — B, R
#5138 1 015~1 153 m, 43 B (61 W9 JL 8 T B S AE 1L 30~35 B £ R BE T
LR, (LGE R S5 S Y4, b B MR, R R

R HE EREA R L Bk AaEh kG S TR e
F. —MRMERF 500~600 m, AT 800~960 m, HEBRSHAE, 8L
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MR RKEE b, RIDAERS A HE 20 BEL BRI
BRr L sy K. H AR E RS MTER RN E = A, 1
SZWAKBH . BHTHEE. RUEREFEEFRRPABILEZE, F
Wi BT B AR .

Fo B — IR 350~ 450 m, X2 2 3 i 3, SR M BE AL T 3
TR A R A

BN B R A S LA EEWR. AR ERKERA T
A ERILVBIEN G, ARG RS E, P Y SR &
B AL RO K 1 000~2 000 m, 6 45 2 [ B oy o FEUF [GLA0 4R W s Bl AL 4
B BRI IR (B R, 1994),

1.3 A%

1.3.1 iR

DiFAE P4 50R R 15, 4C AEFR B B — B E 14. 8°C ~16. 4'CZ A, FIg Y
L6C. MFERBARN T H FHERY 2. 6C HHERASER —14.5C, &
BAXTH FHRRK 27.9C M BEBSBA 41T, B4 5FEPRL
REE SRR MR AE 1000 m, SHFR 6T HEARSHE
TEUBE LFEE—FNER, B UERGE10T) N 4 501, 4°C ~5 263.97C,
T35 4 875, 3°C (B &M, 1995 3K 56 & 13K /., 1998b). Kira 89 R B X
{warmth index.WI)Jy 128. 5°C , % 15 # (coldness index,CI % —3. 3T,

1.3.2 A&’

FFE O HRE 19813 h, 4 AETT MMM 4.8%, £ A EEEAR
B8 HORHEMECY 9725 h, 52FEM 0. 1% . Kb 7~8 AR L. BHY
23 hlbil~3 ARD . BAMTE 110~140 h 21, HLEKXBRHE
AL EHFARMGEEL,

1.3.3 AKmfesH

ERBEHESEN 4756 kl/em®, BEHERBEAEHRET AN
58.6 kl/em® s B/ IZE 12 B, %7 25.5 klfem* (£ 1-1),



1 ZRENSRRPEEYSEE

1.3.4 Bk

FYHRERER 14269 mm. A FZHAFREOER . ZKFEKFT S
Bl ARy, 4045 10 A Z2RE 3 AR 445. 7 mm, SELEREH 31. 0%, &
R A4~ HEERE 981. 2 mm, H4F SR EAY 68. 2%, Kira BT IBESK
Chumidity/aridity index, K} 10, 63,

1.3.5 #EA

FEEHELRE R 464 4 mm, —EPL T HHERREAR, N 2321 mm;]
A 5L T mm, FPHELRSFERABHERE. ZEXSEXS.§
FEHEIEL 260 d 247 AL P HRTHRE N 802,

1.3.8 AEH

WA E R A 226. 9 d, HIFABESE - RN EIVNE . GELE
BREF—-NEIEE. ZREVPHEMED —ARMRE LA 0 HNE &0
3R 2TRES.

1.3.7 Ré

AREFERBE AnFHIHEHEL, £FURERAE. EEZUR
MRAE ERFEFEIRARLEEY., FETLYRE 2. 1 m/s. EF 3~1 AR
KEHEKD 2.4 m/sFERDH 1.8 mis,

W AR K h S B T BEFR S, X HWFH, 5
B, EEEL  HRFH.



Table 1-1

#1-1
Climate condition of Bangian Natural Reserve based on the record from nearby

E—8 DHENESAEPrEHNERR 5

W EARPERESRGHSRIZR(1957—1987 &)

meterological station at Ningguo County (Anhui Province) {from 1957 to 1987)

Bt | mm | AFE | AEE | KRS | GEE | BRE| S50 =10C
=E(c) Bkl | BWB i WR fE"lﬁl EM(AR | XMOR
{mm) | #(h) (k/em') | () | () | RMB(C) | AR(T)
1 2.8 50.0 FI 139.7 25.5 23.7 [ —14.5 |
I 1
2 4.2 | 78.4 | 1248 281 | 27.5 [—14.5] |
|
3 9.3 | 12002 | 1359 3.3 | 3aLe | —53 '|
4 15,5 | 146.5 | 1325 41,9 | 348 [ —1.8 |'
5 20,0 | 167.4 | 165.7 4.5 | 36.2 | 58 |
- —f— ma /D e eun
fi 2.1 220.8 184_.1__ :oi 3800105 |eR 12 |§3 H 12/
7 281 | 165.5 | 247.6 | 8.6 41,1 | 16,5 |FIFR 273 90110 W BR
—_— — = (F) 226, 9(K)
8 27.3 | 153.0 | 2421 | 55.7 | 40.8 | 15.4
9 22.2 128, 5 165.1 | 4lL0 39,3 | RO
10 16.4 | 86.3 | 1769 | 360 | 340 |—1.0
11 106 | 65.8 | 154.7 [ 20.7 | 2005 | —7.7
SR N — —— |
12 t9 | 449 | 83 25.5 | 25,7 —1z.s_f
. ] I
F ..
it sy e 9| z038.3 75 5 J
total or] 15 ) . 475.6 | 41.1 [—14.5| 53144 | 1875, 3
Average | | |
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