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Abstract ; Castle peak is a mountain that resembles the appearance of a castle and protrudes above its surroundings. The

phenotypes of Quercus phillyreoides ( Fagaceae) populations located on castle peak in the Wushan Scenic Spot of southern
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Fujian, China, are variegated. It differs significantly from the original form in the presence of persistent yellow-brown
stellate hairs on the leaf abaxial surface. To explain this phenomenon, the distribution of Q. phillyreoides populations at
the summit of castle peak was investigated, where variant, original, and intermediate forms, as well as typical original
populations at the foot of castle peak and another allopatric area, were studied. Differences in micromorphological traits
were counted using ANOVA based on leaf epidermal anatomy. Ecological factors were linked with a view to discovering
the causes of variation and possible pathways of evolution. The results were as follows; (1) The variant form formed an
evergreen broad-leaved scrub community with it as the dominant species on the west side of the summit, and the small
patch of scrub on the east side is dominated by the original form, with a few intermediate form individuals within the
latter. (2) The densities of single trichome base (STB) and compound trichome base ( CTB) in the leaf adaxial
epidermis of various populations was very low or even less than 1 No. - mm™, and the macroscopic expression was
glabrous. The mean values of STB density of original, intermediate, and variant forms were increasing in the leaf abaxial
epidermis. The mean density of CTB or typical stellate trichome (Tst) on the leaf abaxial epidermis varied from 0.481-
1.122 No. + mm™ 1o 57.2 No. -
macroscopically showed the formation of dense hairs. The stomatal length-width ratio increases from original form (1.187-

1.205) to variant form (1.258). (3) ANOVA results showed that variant form leaf abaxial epidermal STB, CTB density

mm” in the variant form population compared with the original form populations, which

and stomatal length-width ratio were significantly increased (larger) than the original form (P<0.01), but stomatal
density and size did not show regularity and variability among populations ( P>0.05). Poor soil, water and heat
conditions at the summit of the Wushan castle peak, and combining the background with the obtained results indicate
that the variation in the variant . phillyreoides leaf abaxial trichomes and stomatal aspect ratio were resistant to drought
or temperature extremes. Since pollen flow has not been interrupted, the adaptive evolution of Q. phillyreoides due to
specific habitats should be the main reason for this variation compared to geographical isolation. The microscopic traits
showed no significant differences (P > 0.05) between the original form population on the top of castle peak and the rest
original form populations confirms that the variation has been fixed by long-term selection and the short-term
environmental influences play a limited role in shaping the variant traits. This study provides direct evidence that
subtropical exceptional granitic landforms promote population differentiation and species formation.

natural selection,
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b | W 2 A SR v 1 3 A e AR R L ) B 1Y
JINEE 3 X T X ke i T A6 A st 4% 3 Ak i
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Table 1 ~ Voucher information of populations and leaf samples
%' T FEUERRA KA B
Number Population form Voucher Collection information

1 AR S

Variant form

2 FUR/ Rl

Intermediate form

3 JE AR A 1
Original form 1

4 a7 2
Original form 2

wn

JEtR A 3
Original form 3

FJFC20210904005 (FJFC)

FJFC20211212004 (FJFC)

FJFC20211212001 (FJFC)

FJFC20211212005 (FJFC)

FJFC20211209005 (FJFC)

LUMTATH, SINXE X 1%t g, T E, 117°10°26.97" E, 23°55'16.75" N,
W4 1032 m,2021 4F9 H 4 H

Top of the Hongqiyan, Wushan Scenic Area, Zhao’an, Fujian, China.
117°10'26.97" E,23°55'16.75" N, alt. 1 032 m, 4 Sep. 2021

LUMEA DL, SRR 1 [, 117°10727.29" E,23°55'16.9” N, 4R 1 028
m,2021 4 12 4 12 B

Top of the Honggiyan, co-located with Population 1. 117°10'27.29" E,
1.23°55'16.9" N, alt. 1 028 m, 12 Dec. 2021

LUMEATH, SR 1 W, 117°10726.86” E,23°55'16.59" N, #4 1 028
m,2021 4 12 4 12 B

Top of the Hongqiyan, co-located with Population 1. 117° 10’ 26. 86" E,
1.23°55'16.59" N, alt. 1 028 m, 12 Dec. 2021

LUMEA R, SRR 1 [Rli, 117°10740.18" E.23°55'16.82" N, ¥4 918 m,
2021 4F 12 A 12 H

Foot of the Hongqiyan, co-located with Population 1. 117°10'40. 18" E,
1.23°55'16.82" N, alt. 918m, 12 Dec. 2021

WA, B,z e 3 A KR X, k28, AR, PR, 119°0728.39" K,
25°45'40.01" N, ¥4k 818 m,2021 £ 12 H 9 H

Valley, uphill, Qingyun Mountain Canyon Waterfall Scenic Spot, Yongtai,
Fujian, China. 119°0'28.39" E, 25°45'40.01" N, alt. 818 m, 9 Dec. 2021

(K 1:B), Bl & & 2008 A & 41 4F (juvenile
stage) 2 1 4F (adolescence stage) & & 4L 51 A H
5 (Chen et al., 2009) , Bl Ay SiL7Y g £ R 04 ( 14 1.
C) o LLToPR B o i 8 — 3~ T 1 5% BE 9 2, 1
3 BB R AL 58, K B LD (2 A SR,
2007) o A 2= R AE IR OK 1 519.6 mm,
HBVIFEK 624 mm, £ F=2 Y [EK 121 mm; FHRY
27 C L, EIE 20 C , E B R miE 31 C &%
AR 12 °C o M AR 4 A o ¢ i AR e SE R
Fi Rl ( Lauraceae ) | 11 25 F} ( Theaceae ) %5 A 1% M 7
PRMBY T (RS FR A 45 ,1997) .
1.3 ity Amik

A BK5000 162 0 i Mg 1R R
I i T SR B | EIR AR | BIRAR S AL, MR R
MR R 2% Deng 55 (2017), YA 1
A AL B (200 x) H11 % iC sk, ] Image) 1.53f51
( https : //imagej.nih. gov/ij/index. html ) 31 #0 8 Py
ERRALAECE | I RS (PR T4 M A e e 1)
RKAL KI5 42) (Arena et al., 2017) , AR/ TR
EECH N TR EF i 503 8], BE S
SN EY N VESS/N LN SV SR i s E - S DA
HHEBKEL(KRESEBEW M) . KR rtr

e | 3 A P bR %) B8 SR O 2, DL HE B B
BLR2E . BT 4 A J7 1) i I o (8 JF T B 1) 4
A, R 4 g A R LR e 4, LA/l AR A
IR T BEAFAE I R SR 2%, I SPSS 25 X Ji
B EA TR EE F RS2 E B (LSD),
XFeE R E i E R MR A R A B IE . P<0.01, 1A
g2 P<0.05, A 22 R i 3

2 HER5H0

21 REERMZESH

A SR A T LI TR A8 i XAk e b (1
2:A-D)  TEITRPE MR R 2B SR 40 A W] i, B
VAR PEF T i 5 2 ) it ARV, A A X
JEE 8 ( Machilus phoenicis ) . 1% M #4% ( Vaccinium
zhangzhouense) M3k ft 8% ( Rhododendron simiarum )
G RIS/ N DUE IR R 32 B e /b i
TEAR S A RE SN L R L2 B A A, B A< | b 3
WA b T 1 728 S R AT RE PR LU TROPE RO ok, 7R A
GEFPRE R, R BN EFE B R F A, R
R

W 0 P 5 5 A ol 528 s AN JBBE 7 174 - 0 I A
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L EDIR TR, — 4R A A B R B B T S RS
BUARTR (B 2. F-G) , Z0HEA L T0 5 (X RR AR 5 80 )
7 53k R (E 2. H) KA PR BAR R
N BTH B, S G A ) 2 5 IR LTG5

22 HMEREERMBEEER

221 vt LK (B 3.A-E) M 3% EaEERE
BEJLFE 5], 4 FOBA, WIS B 908 B0 i
BE(IE 3:A, D-E)  fE& K& PR TR, BR
TELLTEES B iR 28 2 (R RE 4 ) oK 78 A0 HF b L 52 3|
PN BRI SE (STB ) LUIAE , Ho Aol 2 sl /D 77 15 B
YL (B 3.A) KEABRAEIE(CTB) (K 3:B,C,
E)2 Fh2A {H CTB 1 STB % & ¥ (/N T & F 7
KT A TEE = IR T 3 (CFPHE 5) WA 3]k U5
T STB HYERAF IR TBARMR (Ca) , SR, YK & B0
5 CTB AHXT I A9 BARAR A, 25 R W], £ 2 A
FifE STB 5 CTB FEM: |3 J i3 BEAR /N 2/ T
BV ok 1A SR BRI AETE B ARAR IS | B AR
WA —E KN T W, AW E R IED R
LT, LI E 2,

2229 FR & (B 3.F-L) M T &40 3% &
BETEAS FhRE N 2 /0 R B F B OB | BOIR 2 0
A JERESAS(E 3. H, ) o A ERA RS W B
SR BRI (Ca) K STB(KE 3.1-L) , J5 &1y %
BT 2K 0~10.125 4, 3 3 Al EiG
AU gk R AR SR STB %5 3 (e 1. AR
CTB & MHEBIfEAE (K 3. F, H-1, K) (HEH L
A MR BLUR R (Tst) AL 218 75 T AR S5 780 (e
1) G R (FRRE 2) S = iR G AL 3(CFPHE S) (&
3:F-G, 1, L), 2RI, & = (LR IR A 3 fynt R 3%
FRTE FUR R T o bk A SE R BRI, X1 A CTB %% )&
PIHENNTFEE T ZK 1A M2 200 T A 5
AU Tst A7A4E TPk AT =M Bk sl vk G ik -, CTB %%
B PE R BT 2K 57.2 A4, dbk ik R bk
1) CTB T AUE IR/ ; L R CTB % B3 E N T
Wi 28], NE 2K 26.076 4, X R TR
TR 5 A FRREAR LG, CTB B Tst B3 AR B 8., %
BN %2R R, AR i A R E,
EHF 2 K BB n] UL R GG RN LT 58 & E,
FAN RALEAIB R TCH AL (& 3.1, J) . AR
SALEEBMEAER T 2K 453 ~516 20, AL
RSP Z 542 M 24.494 ~ 25.812 pm, KEAN T
28.906~31.047 wm 728 54 5 AR RIEIX 3 A PEAR
A8 Ak JC R, ALK TE L 330 ) A TR bR

(1.187~1.205) st JERI(1.240) A8 55 A1 (1.258) [f]
I MSCRES T L 3,

223 REMAEE FESWESER(FEK2, £3)E
7N, R STB(P=0.002 0) MRz STB(P=
0.006 0) 5 CTB (P =0.000 5) % & K& <LK % It
(P=0.002 0) 7EA [RIFp 2 [0 A7 AE A0 g PR 22 57
(P<0.01), W 32Kz STB % i BR A [l Fh Y 2% 5
Wl A F IR0 Kk AR T R S5 5 4R R 2 3, R
A1 5)EGR 2 3 FL[E TTER T2 R, R
RAEM LR R ARl MR ER
gk R o R T STB 5 CTB B M ALK 58
P25 e R MRS ARG (K 4), 2255 STB
5 CTB % W% K TG A, Joi I d A A7 T 1L
T LAV El S b, AR S RS ALK B8 ol 1.258,
WA 1.333; J5 4 Y 35 {5 A K F 1.205, K {H
1.274, X—MRAEA SRR —ERE LA,
REEFARTE LRI R, o A& PR (E
Bim sk, DL R g5 R AR F A — SR
FHMAR(STB 5 CTB % ALK ) L 5)h
R AR T B WA 5 (P<0.01) , HJ2 XA
B A SRR AL B S RO LU T L B s S el 7
PR R R I 22 M (P>0.05) (R 3)

3 W54 ®

3.1 BREERRH THBESU

(] hy AE. 1<) 2 b 3 1 12 L) SO A 25 S R )
B ) ZE 1) ) 22 ) DL AN ( Mota et al., 2020 ; Ruas
et al., 2020 ; Tavares et al., 2022) , Xi# & H KN F
P I 2 SO IR ) 2 R O e 2 1 3 A T AR R
%% ( Barbard et al., 2007 ; Mota et al., 2020) , #X 1M
A S BT A BE A A B TS ORAE AT, B A [
— YRR AEAS G AR 8] A A 24k (Mila et al., 2010
Mallet et al., 2014) . HAR S LA 58 W AN E S
Pl AR A (E R T A b — S b DX S5 1L 20 1 ok A
YR R b, G B Y AR R Dk | R
ATV R &8, 400 5 P 25 B2 W b A 3 i I 4
#H5r A % ( Porembski, 2007 ), A itk &5 1 £ 4
EER LU

B 1 2T 2 R ARotR I b 3, 5 B Ll 2R B
TOUER Ak 35 5[] 2 1 7 A 2 XU Dl S, 5 )]
b DX AH T, B — 2 1Y R IR R . B 2RO R i
R, H BRI [A] K 5 2 ZE R ) AR AUl H 3822 K
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117°0'0" E

117°20'0"E  117°40'0" E 118°0'0" E

24°20'0" N

24°0'0" N

JRAE
(Guangdong]
}Province

23°40'0" N

Legend

I A 312054 Honggiyan, Wushan

A, BINAHUE FTedt ; B, AR BORIETE D115 IR A2 78 (= MATE R BALHUE , 7 oR B AR G006 5 C. 51l JXUSE X Rk i

S

A. Location of Hongqiyan in Wushan; B. Young castle peaks are prevalent in Wushan ( triangle shows Hongqiyan, arrows show neighboring

castle peaks) ; C. Castle peak landscape in Wushan Scenic Area.

B1 #2EMNBLXEX
Fig. 1 Wushan Scenic Area, Zhangzhou, Fujian

A 7K i B e IR0 2, W K ) e O 5
AR B BN AT IR, — LT ] —
PR AE—EFREE I T 58 A R T AR KM LR
FLF RN R H Y Bk — 2D ok | 2% B ),
ARG AE T 5 268 F 1522080/ (Xu & Zhou,
2008) o SR, L LA [A] AR 55T 19 25 X BRI ok R 30
Hh ok —fH 1e] , I 7R B R A ) RUBE Y AR S A ) T
I8 | P BAFAE X — B Z (Sanchez-Acevedo et al. |
2022) , HTASLEESRTEE LA — %ﬂéﬁﬂé
4 ( Hetherington & Woodward, 2003 ) , [ it A [7] Fif
FEL XIBR A SR 58 B — AR TE B B 22 5%

TR B Ly L THURR AR A 5 R Pk R, 7R FRATT
IF 5 18 T 55 XA AL T 0 1] T 44 6 6 AR A O i) 2 <
FLATEAR R A 45 S o T 3% 2 PR 40 fL B AR
£ (STB) E A BAREIE(CTB) ALK FE HAEAR
R PR (] 22 5 b 3 B R AR A I B 2 <0 K i
Tk /D 7% B8 ) DI RE (Moles et al., 2020) , 7E4ZHA

— ERBEZUR (Peng et al., 2015) o FETE AP0
5 LIEN X FE B '\W\m IR R B R R R A

Vit it % 2 B AL AR — | 2 WL L T
B OKHB SO Hhant w58k EE
K JF el B K (D4, 2015) , L THAR
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[#f5] Legend
—7 o]
Hhth A e Y
Forest land  Variant form
1 @®
itk JR SR %
Mountain  Original form
11— Z 0]
iyt R
Mountain top Intermediate
boundary form

A B A8 CoOTRARE(UAA) 5 D. A5 JBUG SRR D RAY S A 5 E. BEACIRAE AR ; F-H. Z0 3008 B8 5 8 (a) 5 UG 2

(b) MBI (F) (MR (G) 523 SRR (H) .

A, B. Habitat; C. Summit populations (aerial photo) ; D. Distribution of variant, original, and intermediate forms on the summit; E. Shrubby

tree; F-H. Illustrating variant form (a) and original (b) form of leaf-bearing branches (F), leaves (G), cupules and nuts (H),

respectively.

2 ABEEMSREMENSHESERESR

Fig. 2 Distribution and trait variation of Quercus phillyreoides populations at the top of Hongqiyan
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A-E. M R A-C. BB CFPRE 1) ; D SRS 2(FhAFE 4) ORBigER 40 K B ) 5 E. JRAa 8 3 (R e S)  F-L. M FRE .
F-L SR (FPHE 1) . H9BREBA T LB J. IR 3(RRE 5) 5 K. JRIREL 1 (R RE 3) 5 L. R (FhfE 2) , AR
BEGBREE, OO IR ERMRERERESSGREBRE, « BRI, FFASS NE 2 Pis,

A-E. Leaf adaxial epidermis; A—C. Variant form (Population 1) ; D. Original form 2 (Population 4) (showing sinuous anticlinal wall of the
cells) ; E. Original form 3 (Population 5). F-L. Leaf abaxial epidermis: F~I. Variant form (Population 1) : trichomes of H are artificially
removed; J. Original form 3 (Population 5) ; K. Original form 1 (Population 3) ; L. Intermediate form ( Population 2). Black arrows showing
the CTB, white arrows showing the STB or Ca, #* indicates stomata. All the abbreviations are shown in Table 2.

B3 SRHEER.JREGGERNMHRERS

Fig. 3 Leaf epidermal morphology of variant, original, and intermediate forms of Quercus phillyreoides

S XIBRA I STB  CTB % 54 SR TUAR L W28 5% UE 92 PR 55 00 J 300 1 T ok 98 5 55 X A i
W REBREENm R Pl ge gl B WERENEIAR, REEZHEHERS
TR AR R 1 A AE, AR SR AL 2 3 Z I8 (Tst) SrbAy B HOE ML TR 2T RS 3k > R 2%
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The thick horizontal bar in the box indicates the median, the thin
horizontal bar indicates the upper and lower quartiles, and the
horizontal bar outside the box indicates the extreme values. The
letters a, b, ab, etc. indicate significant differences between
categories.
B4 SREEERBMHTREESERGE LA
ERGFEZFERSIAKELHERE
Fig. 4 Box-plot of the densities of leafl abaxial surface
CTB, STB, and stomata length-width ratio of each
form of Quercus phillyreoides

AU T 5, LA TR A IR LR B
PRPERHE IRE SRORBAIRA A5 B I8
oy s i Z AR T (5K 4k 55, 2018) 3 2
F14 3K AR 6 s BE R o £ IXIRR R 8 L T A 358 1l 3 14 BT

PEo OC T R 5 IR A& B AR T BIL R, 40 R T
(Arabidopsis thaliana ) W5 Wox , 1A F 8 £ K
B IR BT 3R e B B R 58 AR 28 T
T2 S Cy RITRRIR AW & & W1, Jf 5
RIKEPE S RRE BT Coy, JE TR & BTN PRS2 &
TR 4 A, 2 e B T I W BT AR A OR A
T4 % AR 2 5 B ( Hegebarth et al., 2016)
Xt JIX ( Cucumis sativus ) 3¢ J7 B 2 28 1K B9 i 57 3%
Wl,GL1 5 TTG1 it 3R Bz K A A% L I, GL3 |
EGL3 A BE LR | 33 S 1 PR 1Y) 2 5 7 ) A 18 A )
P T (Liu et al., 2016) . {H52,7E TRY . CPC 55
SR RN TS, RE BN R ER
F 6] ( Schellmann et al., 2002) ., EARAKAY K 4
RE ML T 2 B HG il 22k DR O 4 (o 4k 1 4
2018) , 78 5 70 0 I AR - B IR AR A Sy 1 T 555 Je
JE0E R Y ), AT RE 2R D T B AR IR T 9 TR
PR R R a g R A e, BRARIE TR I 1 5
BRI A I N TERR R T 2 — 2D BT 5 mT WA

ALK SE 92 Br B et T AL T BE (stomatal
apeﬁure) ,EQ%W%?%%?&%E%H@FE@EU
LA A R R 2 S e e R TR R Ok A BB
AAEH, R R 7S B — 9 T 15 5 A
A2 LL ik AL JF B & 4 78 4k ( Hetherington &
Woodward, 2003) . ZEAS YR ST 09 5 [X] A5 Fh FE A]
5 AR TR B ] — i 220 AR B 1 i AL T A
-V DAL Ak R 0 TR T 55 1L AV B 2 L A
B2 33X —ER ERAHEEES, B2 F
A A ALK S T R, BN RFLIB AR K R
TS, TR R B R T AL B AT
MR B AL BE U8/ (KA 4, 2015
BeUESE 2019) o H UG B W AR 7R W) AE SRR
U8 S B R S ok il 2 7% i LA A5 T T R A 3
Tk, I RIAEREE b 5 P AL B B AT LA s 5

25 BRI SRR 0 b A R AR S A 1 TR 2% | 1%
MR AE BT R R TR T Y L S BUK IR
22 FJE F X, STB , CTB K A FL K 9 b Y A8 5 X
T NOZAE A B AE 3 S PR A S 0 R AR E
(), EATIIEAS 52 R 58 I 38 PR ST B P 15 484
1 AR RS 70728 S BV B I n B N, O (] % & 1 8
INERE AL
3.2 MBS RIER

LI E T BT 8 ix 42 5 v 1 2R R T R
AN [ P2 B 1Y B AR 46 T 5 AR A 18 ( Chen et al.
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Table 2 Statistics of leaf adaxial surface characteristics of investigated populations

MRk
s R Leaf adaxial surface
Number Population form [ JE] e ER TN i) FoRIRSLK I a5 i
Anticlinal wall Trichome type Trichome base type, density (No. - mm™)
1 AR S str-cur-un/uni STB/CTB, 6.239+2.866a/4.556+3.049a
Variant form
2 puRiiil str-cur/uni STB/CTB, 3.365+2.896abc/5.608+3.547a
Intermediate form
3 JRGR T 1 str-cur/uni STB/CTB, 4.697+2.282ab/1.823+1.579a
Original form 1
4 JRIR T 2 cur-un-sin/uni STB/CTB, -¢/3.739+1.713a
Original form 2
5 JRIR Y 3 str-cur-un/uni Ca STB/CTB, 1.963+2.055bc/5.818+3.495a
Original form 3
. R RE LR R AN IR R BE L str. FEL; cur. ITUE; un. BOIR; sin. SEEELR um ¥j— ; Ca. FORTEARMR; Tst. Pl &

REBWRA; STB. BANAEERIASE; CTB. Z5BRIKIE; - FRBEE/NT 1 No.

- mm”, FhE a\b\ab SRR ) 2 T B E

T,

Note: Anticlinal wall indicates anticlinal wall of leaf epidermal cells. str. Straight; cur. Curved; un. Undulate; sin. Sinuous; uni. Uniform
thickness; Ca. Capitate; Tst. Typical stellate trichome; STB. Simple-celled trichome base; CTB. Compound trichome base; - indicates
density is less than 1 No. -+ mm™. The letters a, b, ab, etc. indicate significant differences between categories. The same below.

®3 PAEMEMHTREERSET
Table 3  Statistics of leaf abaxial surface characteristics of investigated populations
R B
Leaf abaxial surface
=) il 4 70 SELINUS AL,
Number  Population form TS RE AR el I SN ALK SEL
Anticlinal ~ Trichome Trichome base Stomata type, ] 5 Stomata length-
. . Stomata size ( um”) K .
wall type type, density density width ratio
(No. » mm?) (No. » mm?)
1 AR S A str-cur-un Ca/Tst STB/CTB, Anomocytic, 25.032+1.452a x 1.258+0.042a
Variant form /uni 10.125+4.101a/ 492.299+36.764a 30.765+2.135a
57.200+21.847a
2 FuR/igiv str-cur Ca/Tst STB/CTB, Anomocytic, 24.596+1.357a x 1.240+0.029a
Intermediate form /uni 7.430£2.799ab/ 487.651+45.376a 29.409+1.581a
26.076+7.042b
3 JEHR I 1 str-cur Ca STB/CTB, Anomocytic, 25.812+1.819a x 1.205+0.027b
Original form 1 /uni 3.785+2.743be/ 457.671+£56.611a 31.047+£1.790a
1.122+1.799¢
4 JEAR R 2 cur-un Ca STB/CTB, Anomocytic, 24.494+0.928a x 1.187+0.011b
Original form 2 /uni —¢/0.748+0.648¢ 515.081+91.284a 28.906+0.877a
5 JEgR L 3 cur-un Ca/Tst STB/CTB, Anomocytic, 25.539+0.861a x 1.194+0.027b
Original form 3 /uni 4.233+3.324be/ 453.885+48.229a 30.320+1.118a

0.481+0.600¢

1 : Anomocytic. JoHLI A S AL,
Note; Anomocytic. Anomocytic type of stomata.

2009) , ST TR YR oK 4 5 2 iR A T SR
AT REXEE I (R A M A 2011 ) | A 8] DK 3 =42

ttt ( Holocene ) 1R 7] i

15 IEREE [ T, ik 26
e bR R AL 1 1 T B TTER R (H D Sk R R
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WA TR, fie W) A AL A% 1T BE MM T 55 26 (Oh, 2015)
Ji 3 7 XA GK LU TBUS |, 3 52 AR 958 Wk 30 2 A 1
IO A, 3 R 5 B A ELAT G R T R A
FRE . SR, Ll TOUAN A7 A5 /N Bl O3 Al 5% 1T 78
S R0 B D s SR B A, 3 3R B R AR
L 1 AT 20T T 5 A R e AR 4 ] LUK R AR R
T AR T £ 5 58 4 HE R 3R B AR A 1 — >
T [F) A, 55 AR X S il SR S o wl BB X 1L TOU A
AR 7 AR R R X 8 R U R R G T
S RIAAE JF Hasad Jesg b ik A A, Xk
e P 20 2 e LA gl WL ¢ 38, nl g 2 W b JE it 2
BB A B AL S S 1A, 30 B R 52 7 . (H 2
VR Dy DRIRE S Aol 10 o] A 1 it ey 289 48 3 O 1 25 DA
FWidfs (Ashley, 2021) , £ A B 0K 06 () b 2 B
BIVE AT BEAH A B, BrobR UG Rp R AE 5 I AR
PR B0 AR S AR B T R HEAE .
THUF ik 90 7R R 1 A AR 8] A 39) 28 S TR ) MR 5 )
S RUT DL D Ak AL Rl T 2k H 2 B T
7R T AR B IS0
3.3 HEMRMETEL

BTARAKRTENL, BRERZE SRR NA
WAL, BT W, ol i e R K]
RS AT IR A A T S b 1 2 R i
300 km, ATHERR LSS IR,

Deng %5 (2017) W53 B, STB 245 )% AUAHAE ,
AR 3 8 22 ol A A7 A, R AE i ) A7 1 2 25 1
W ZE S, 1R e 5 IR S XU BR I 1R 3R
B¢ STB HV 4y, SR T, Bk J& 7 T R G 45 R BoR
CTB 7EAIA] 3 & Z2 R IR 5 % 2K ( Yang et al.,
2017 ;Hipp et al., 2020) , 27 Bk 2 A [\ B (4 15 50
AN— H LA R A CTB % B 978 S =R AT RERY
REBRE 22 HP H =S W R 5 H 5,
2003) PR S AL BEAE S B B2 S
Yoot il R I OIR B S 7 A AT EATTRY
KF, 5 M35 T BUSs B RHAR RBF 5T

FiAh L KRR B R A AR S 7R T 7 A AR AR (o
MR 50295), LA & Global Biodiversity Information
Facility (GBIF, https://www. gbif. org/) %l 7} K £
956 13 bn A RS 2 £y ok A B BKAE & B AR A
( Wright, J& %5 ; Type of Quercus wrightii = Q.
phillyreoides) " &I, 5 XA SR FRRREAS TRt 3= W
EATZE e R A T FATAL

L5 AR LT S5 98 A8 N 5 1l 20 1)

B XIBRAR S B R R B2 STB L CTB ALK 58 [k
HIFEGAAE I A4 T AR5, B STB CTB i 3
W% (P<0.01) , ALK T8 e B 1 K (P<0.01)
Oy I BRAR W FE R A B AR il A S = AR O & —
A GG HE, X0 WG R IR AL A b A
TR IR PR T A RO . S XIAR) 1z 010
FrEpE T XA, EBRE R A5 CSETY
FIOE AR B BRAR T 2, Th DR B AE A
SR E R Z —, XU RIS E k%
(HHE 30% ~40%) (HZA5,2007), Wbz
BN TE < 5 5 b 3R, TP B I 22 R 1 1 3
WL, v R A R 1) R R 0 0 DA A BR Bl ST
Fi g S KNS (R REE T 12 A9 78, FIRAE B 7
A AR IR RETR AR S O INRRRE A
U a3l 7 St o
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