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Abstract: Habitat protection is a basic way to maintain biodiversity. The mountain broad-leaved forest in southern China is
the hotspot of biodiversity. However, due to the lack of protection coverage, the conservation level needs to be improved. In
this study, Manglietia fordiana, a typical mountain broad-leaved forest species, was taken as an example. Through large-

scale collection of occurrence, the suitable distribution was predicted, and the key factors with high contribution to the
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distribution were discovered. At the same time, a case study of Jiulian Mountain was carried out to investigate the
occurrence of M. fordiana at local scale, aiming to understand the preference characteristics among elevation gradients and
vegetation types. MaxEnt was used to establish the best model to predict the suitable distribution. The results showed that M.
fordiana mainly distributed in the southern and southwestern mountains of China ( such as Daiyun Mountain, Nanling
Mountain, Luoxiao Mountain, Wuyi Mountain, etc.), extending northward to the southern slope of Dabie Mountain and
westward to Hengduan Mountain. This potential distribution was mainly contributed by these variables: precipitation of
driest month ( biol4, contribution rate 34.6% ), altitude (19.2%), and temperature seasonality ( bio4, 15.6%),
precipitation of warmest quarter ( biol8, 12.0%), as well as min-temperature of the coldest month (bio6, 7.0%). The
niche, indicated by 60% suitable probability, was 30—55 mm in bio14400—1500 m in altitude, 500—800 mm in biol8
etc.. With the suitable distribution, the priority area of M. fordiana was determined associating the distribution of broad-
leaved forests and the preferred altitude (> 700m) . Using superposition analysis and existing nature reserves, the gaps were
identified. Results showed that the protection coverage of priority area was 4.1%—6.0%, and it was also less than 10%
(8.03%) in high-suitable areas. Along the altitude gradients of <400m, 400—700 m and > 700 m, the proportion of
protection was significantly higher in > 700 m area (8.7%) than that in 400—700m (4.4% ) and<400 (2.3%) groups,
which indicated that the early reserve design basically followed the principle of priority area protection and could effectively
protect the high priority area of M. fordiana. Similarly, the case of Jiulian Mountain Nature Reserve showed that 51.4% of
the high suitable habitats were strictly protected by the core area. Our results suggested that it was still necessary to improve
the protection coverage in Huangshan-Tianmu Mountains, Eastern Miaoling Mountains, northern and southern Gaoligong
Mountains, border mountain area between China and Vietnam and southwest mountain area of Guangdong Province. Through
the establishment of new nature reserves and optimization of current protection network , the overall protection level of broad-

leaved forest in mountainous area can be improved.

Key Words: Manglietia fordiana; distribution; suitable areas; priority area; conservation gap
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Fig.1 Occurrences and predict distribution (D) of M.fordiana and its main-part of distribution (Dm) as well as the extracted parts by
broad-leaved forests (BDm)
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Table 1 Environmental variables and contribution proportions in predict distribution of M. fordiana
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Fig.2 Response curves of the four important contribution-variables ( biol4, Ele, bio4, biol8, see Table 1) in predict distribution of
M. fordiana
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Fig.3 Transect lines and occurrence points of M.fordiana as well as the predict distribution and kernel density in Jiulian Shan
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Fig.4 Influences of elevation and vegetation cover on abundance, kernel density and habitat suitability of M. fordiana in Jiulian Shan

(Bubbles size indicating low to high values in graph)
PR H(39.9%) Tt , o BDm AT IE AR 4 HE (48.2% , 4% 2) B R T, B0 20 I MR BUR 14 A S A= 43
A7 BDm 5 Dm BT SEBR W P47 s sl A R (AR 22 R F%) o

xR2 AERMEERX FHEEXRESEESRNMEREE L
Table 2 Grids and proportions of the low, moderate and high-suitable predict distributions in M. fordiana

SRS B B A5 )

Ei] law i} (HH) Grids ( Proportion/% )
Types Codes Total grids & X 5 A X EiEAEX

(Proportion/ %) Low-suitable  Moderate-suitable High-suitable
WX b 1705680 698905 395923 610852
Potential distribution areas (100% ) (41%) (23.2%) (35.8%)
FAE A X B FE AR X b 1431074 531537 328034 571503
Main-part of D m (83.9%) (37.1%) (23%) (39.9%)
(v AR B 2 AR X BD 349500 112292 68702 168506
Dm extracted by broadleaved —forest m (24.4%) (32.1%) (19.7%) (48.2%)
ZAR I E R X . 58890 19376 10213 29301
Protected Dm pom (4.1%) (32.9%) (17.3%) (49.8%)
2RI R AR IR R X 8D 20996 8072 3092 9832
Protected BDm pEm (6.0%) (38.5%) (14.7%) (46.8%)

Dm% =Dm/D X100% , BDm% =BDm/DmX100% , pDm% =pDm/Dm X 100% , pBDm% =pBDm/BDm X 100%.
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2.4.1  RIEMLAPZS BT
M5 BT 43 95T Dm 5 BDm ({5 47125 i 4y
Br, AR 455 25 53 2% (Z = -8.865,P<0.001, &1 5) , 3 o ggfgaah iﬁ?fg?*m - 100
F BDm WA L E ) T T Dm PR R, L e s6s
s AR XS AR 4 T B N Dm (9 6.95% 45 25 % BDm 19 p<0.001
8.03% , x5 ik Lb H M EAFAH I (18] 5) o A anit, KT 6
FIHT, R4 T8 o0 BT 2 T H R R 5 ) VA v £
b E M (S A B AL . Fln, EEF BDm (A
PR AR X)) R 38 A XA H HE R T4 > 700m 1) , , ,
DR AR 3 LU B A 5 (8.7 %) , FK iR 400—700m [X. BiEk MREE dEA RE
B(4.4%) | T <400m X 3 {7 LG B B 1S (2.3% ) , %5 foul - Lows - Moderae - Hieh
BRI E S AR (8 6) . H52 b, WP AR R 8BS AERNBEEHRE (Do) SEMHRRERE (BDm) &
BRI KA AL FHER >700m DI, i FABERMRPSZRILE
(LB T R (6] 6) Fig.5 The gap and protected proportion from low to high
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Fig.6 Distribution of reserved or gap areas and occurrences of BDm of M.fordiana as well as the identified conservation gaps ( indicated by

the dotted-line circles)
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2.4.2 PRI AESEARY . LU LR A 5]

MFE 3 0L, JUE IR X 70% S AEE A BE , Hob mad AR BE & 14% TPl i 24% AR L
32% ., EEAEEZ DX EpIX SRIRIX 3 N IIHEX A4 L T 25 5 53 (Friedman £ 56 . x 2=221.9, P<
0.001) , 514N, 51.4% /1 2 31 AR BEA7 TA%0 X5 M ATE B AF O35 L5256 X o ek, 446 47.19% 0 s H
A% 68.8% ARG B 55.3% ARG B AR IFE LI X, B A, B b S s B AR 3 o b A i (55.4%)
(K3,%3),

R3 AESEEEREAZELAARPRZOR EHRX KBRS HLILE

Table 3 Proportions of potential distribution of M.fordiana among core, buffer and experimental zones of Jiulianshan Nature Reserve

HEEX E‘wﬁftlZ( di k) &A= X (15 kb ) Suitable areas ( Proportion/% )

Function areas Suitable areas ARiE A X TRE X HIE A X P X
(Proportion/% ) Unsuitable Low-suitable Moderate-suitable High-suitable

£=[X. Total areas 70(100% ) 30.0(100% ) 32.0(100% ) 24.0(100% ) 14.0(100% )

X Core areas 22.6(32.3%) 8.2(27.3%) 7.0(21.9%) 8.4(35.0%) 7.2(51.4%)

ZZ X Buffer areas 8.6(12.3%) 5.2(17.3%) 3.0(9.4%) 4.3(17.9%) 1.3(9.3%)

SLEYIX Experimental areas 38.8(55.4%) 16.6(55.3%) 22.0(68.8%) 11.3(47.1%) 5.5(39.3%)

3 ARSI

TR e 5 A 22 W AR T L b R bR A B D0 ST O 1L A AR R R IR 1) A ) 22 R T A
AT MET X E AR RGN A SRS, FAR A X A S X A B 56 EE AR i, ARk
WA R, A SRR DX B 780 B 7 1L b ] A R S )38 AR B R P B 35 R0 4.1% & 6.0% , i /3 AT AL
SeIX IR A AR Bl , LAOEAR SRR DX Ly AR A 25 el A Jey o

ZHOR RPN S A RS L b ] b A 5 (R ) 20 S R R A X I R &
AR XTSRRI A SRR SR O, B BRI T B AT MBS A . DA UCR AR B A S T, R
TE AR L A A U AR v A R L Dk | R 0 | O S R O b Ll b R A T S ORE R 1Y = e A A th
O TRUR—8 (H AT REHRZ 25 T2 SR A L Bk T2 sh 3 KRR S X BUSAERRER . w5 P L s 4R
Rk T30, B2 AR 2 XU A R M (U e 8 2 [ K IR biol8 SRR R ) o TR, T AN e e AR SE T T 1Y
30—55mm / H (RS T 2R, X H R A& AR T B 2 0GB, R R KR SE A A A i B OB AR S I (R
H K3 biold DIMREE femr ) o BEAb, 350 26 iy R 1) v Ll b X1ty A R SE ) K I R AF L B 2,
JeHL, TG B H 2545 % AR BT A I A i AR R Y e RE RO AT Bl A A TR AR
U, IR AF T 22 AR SERE R BRI A 2 PR AR BE . Ui LR B SR | Y R SERN AR (9 2 A6 ol 52 XY M Vg 4k
1o R A A A R 2 R B A TS R 4 AN, 24 M A SE A B ] T FE 700m DL B
PR 1 P SRR R AR TR B A AR A AR 8 R T 0 3 B {1 ) S R bR 5 8 S P IR S OB A B LR 5 35 Y
A AR R YRR A B SR AN A AT B B A AR AR T (4N MaxEnt ) 7E OR3P #4510
SelX A A R AR SRR M S R AR B A A (N AR R B LR A X A A T, REAE —
FERE FACRYI RN IERIA AL | RN HGE A PR ARAE | IE AR 05 iR B Fh 43 A ) SR s L BOME IR BE R 7, il
RIETE M2 5 T H Bk it (biol4) IR = B TR 290 M AR AL AR ME 22 (biod ) | Fe B ZE R /K £ (bio8) D M i
A H B ARIEE (bio6) BEA M, A U8 /R H: biol4 A 2504 30—55mm V4K 4 400—1500m  bio18 4 500—
800mm %5, B FE I Ty & Z= i TR €V BRI 1 B0 8 431, 1T e il D2 389 A L A= ) Sy R T
HAESE, AT, 80% A E R RN R AEAE W R AR R e 2R S BT Sk sk o ik B Y ) L b A 1Y
WA, WX AR KRR E LI T Y b4 05 DR L 36 THE 3, SR T A T Rk AT 1 B 2 2 AU

SR, A 25 AR T 235 P B e ) SR B mli A A5 ) I AR SEBRAE S Y i L, MR R AR 7 A8 B %) Il A 2
FEU IR/ INVRIEE U e d/ INRRR VLR AT AR S BT R, T AR A X SRR i R b S
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YrFp oA SR TS A - A A BRSNS X R B T, PR T A By
- T B2 T Ny S e R o L NG o8 e o S 111 o (W LA 7 TR NS e o R i
BN, LI RSP RA A, S b RS PR AR O AR X AR I T 75.6% , A7 I T4 IS ks B
Wi RSB ROET X R, E ARG X BT B RS /N AR AR 2 e K AR 2R TR
S R ZREESE X O X A 43 A AR A 45 38 A S AR LR B, BUA A SRR X e #L
R B AR S IX A DB A e B 7 e A X (R 2 P S X s T X ) i (A SRR A, DL
6) . [FIFEHL VRIEAR S ARG I OR3P L B S ISR 0 . JL3%E L 8 ) S /R AR S 4 v 43 A 14K 700m L) I
X35k ,400m LA FJLF A KA (WLE 2) 3% 5 KR E TG A 503k AR S (40 400—1500m ) 38— 3%, g
<400m ,400—700m 55 >700m HEKLH , 1% FL>700m 4 B985 o B Ay, D B BLA (R 47 IX (i 1) T (8 47 1L b 2R
B8 S BR 12 DI AR ) 2o A P A S A AR X R DR Lk | e 0 L ik R L RS LU K AR ) th 2 B A AR X R
EoE A

HOR RIS A X SRR 3P 3 35 A R (<10%) , BIE7E > 700m 19 & A # IX, OR3P L < 10% (4
8.7%) ., FEJFEN AT REAE T XL i B fd, A sk L g 0d B 1L s RN A 14 B L
Lk, i 3 B — A AR X7 TR L AR MER ) L bk B 25, L an L LR B T AR ST A, SR X R o
FER B TR ST KRB e B IR AR 22Kk, I AR XA LR 5 T I/ 2 Bk AR, an i
VAN AN 1V = A TN 1B (RR IR BB U et U Al P O 2 W N R A e Al T

18 R G AR T RIS 5 2 e (A A et Y e B R e AR SRR B X, 2 R 5B
PP X A SR AR A B, 78 2 B ST AR X T L A S X BB, kAR R IR
AL AR X 42 Tk HH @ AR B AT S ], AR YRS > 700m AF S H sl Mg 4k 22k, RO
JeIX IS B B oE ) 7 E i ELA B L KB S A B R AR A BRI B % PE IR IX
BN R AR A B 6 A B - R H I X IR AR B s AT LA B SR B P G AL X 5 TR P R L X
L ARUCKRIEL T HTC RS PRI B S5 1R T2 e, R & AR A SRS X 25 A JF A AR B LR 4 2 1, 131
25 BUTTAE YR B B L X8, 30 TR R B AR R S AR X s ik et RARE A RPER ., AL
Wk, XY F SRR S WA R TR S AR AR A R

AR A 0 R G 1 SR AR XA AR DX A A% 0 X 28 i X5 S 6 IX o B X 3 35407, AR H4% 1 2
fig . HbR, & B AN A0 DX — R FH ™ A 4 i e, T S 0 DX DU R 3 B 4 o A5 0, AR A
PR B EOR Y S B AR BRSO KRS A B, JLE IR B >50% ASE S H A B L XA
B I NP A R EOR A SRR A R, RS0 DA B L Y TP OE AR B R X L Y E E AR, 5
T PR FEASAHFR , W mT GBS AR AR 5K 5 AREY ORI 155

AR VAATE R 5 25 Boh 1), 535 6 1 R O 1 i e p bR A AR 4 RO (o 7 5 T VA A A B 448 o v 34
T, R RO X B B N T RS XA A, SR, RO X A Ry Lok A, B Bk oA, 76
PRSI 2 FEAN X AT RE MR P G Z D B P28, 28R X R Ay %8, I 4 IX B
RCETBARTAR) G X TR /NG, (AR AR IX Z BB 5 KA ok 45 A ARTE >700m 1556 X 5 1 ik
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