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Abstract ; Plastic sex expression and allocation is common in angiosperm. Many plant species adjust their relative allocation
to male and female organs in response to the environmental conditions in order to optimize sex functions in different
environments. Large variation in anther-to-ovule ratios is presented among the natural populations of Ficus tikoua in the
Southwest China. And it is associated with differing distributions of male flowers in the figs. Three male flower distributions
occur, namely concentrated around ostiole (OS type) , scattered throughout the fig cavity (SS type) , and intermediate type

(IS type) . The anther-to-ovule ratios of OS type were significantly higher than those of SS type. We employed a maximum
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entropy model to simulate the potential suitable areas of F. tikoua based on 339 documented distribution sites. The key
environmental factors contributing to the regional distribution of different plant phenotypes and restricting the expansion of
the plant among regions were assessed. The distribution of the three phenotypes were largely allopatric, with OS type
centered on Sichuan Basin, SS type concentrated on Hengduan Mountains-Yunnan Plateau, and co-occurrence on Guizhou
Plateau. The environmental conditions associated with phenotype were different. OS type was associated with lower altitude,
lower minimum temperature of the coldest month, and greater temperature seasonality. SS type was linked to higher altitude,
stronger solar radiation, and smaller temperature seasonality. The different environmental conditions in each distribution region
restricted cross-region expansion, brought about the variation of flower phenology of the plant and the population dynamics of

its pollinating fig wasps, which might contribute to the divergence of sex allocation strategies of F. tikoua.

Key Words: MaxEnt; environmental factor; sex allocation; anther-to-ovule ratio; pollinating fig wasp

T 2 75 AT R B AEAR KRR B B A e S X B 5 2 7 o i 1 HG v A AL 35 6
SEFEFI T AERMIER iR M R G R Ao Bl e 22 | A2 R /I, 7R 0 0 0 301 33k 5 0 i LA BR AR
FED T RS TR PRBE AR B R AU o I ) B R B O X g B REAE R R IR T A
BRSO SRR Z MR T AR A S MM B SO MR A e L3R
S v WA TP ARG N, PR ISE T K0, R KT T R A AR AR T I T R A B AR IR 4
PR AR TRV RE 22 B R S (R EV S AL RRIAT N, 204 80% IR TR It B Ay ) A%y 3 o M v 3k
I 23T 14 B T 8 76 VF ZAE A SR v e s R 4 mT DRl i 1 A% o B ORI sh 28 AT R 2R AR T T A
[F] ) A6 A RAE SRR AR 21 i IR — M A oy S TR R 6T A 2 PR 1) 28 A T A B

ZPBWAIE (Ficus, Moraceae) =8 THE Y i K g 2z — , L f LR )RR AR R B RSk AR (EIRR
B INERHRTE RSk AR Y I, 46T DB A 80 R R SR 5 /M A I M — 3@ 3 X & # 7 BAR S &
RV PN <SR = Y ld o U 1] O S AR K [ AN <272l T 1< =X AW 570 R L o ) o
/NI ( Agaonidae, Chalcidoidea) AR H F B 119 & — e i B I A Rgiz —"2) ke /NgA E sk
SINFR R RAT R, oGk /INEE B TR R E R R il ()RR SR 2548 , A s A Az Ry 10470, B
AR B AR 83 5 TR Bl K3 /NI VA R R B 5 R RN S B AR AT AR IR SR 0 B R 5 AR AR, 46K
TE/INEEBE X HBO ot P 458 2R B R A AR AR . R WFSE 7R AL )AL 0 ) ARG (b 7 6 S e 1 ) e 11
TERHE B RR | AR ALK IREE HE (pollen-to-ovule ratio) SR AF , 7E 4 J& 4 A o i & >R FH 4 245 IR 2k Lt ( anther-
to-ovule ratio, A/0) RAGE "5 | Kjellberg %520 XF 142 A8 W Fh B9 AL R W AL 25 IR ER AT T 1o, R BH
PIFPZ R R 25 0 004k, e i AR A 25 IR Bk L 2/ T 0.16, B s A% 8 B X A #4825 IR 2k 1
ZRT0.23,

LR (Ficus tikoua Bur.) 238 [ 78 5 i X % WL AOHRA B W Rh |, HAL K /NS R Ceratosolen |8 | A T 5%
/N ML 2B R RIAE AT T . Deng 2570 X 41 A F ARFREE G 8 25 s, HUR IO AEZGIRER U BRI
R (0.096—10.000)  [F] ], HE AL 53 A7 4% Ja A7 78 22 5, BIA MEAE B vh o3 A 7E A 1Y 0S 26 A ((Ostiolar
style) HEAE U TE RIS N Y SS 287 ( Scattered style) Sz FPE]ZEAL (IS #Y | Intermediate style) , HiH OS R 1£ 25
WRERHE R 35T SS B, AN[RIZEAL S B W A A s o0 A A Sy, DU 1| 23 B S 0 i IX 320 08 2, 2= 53 e It
EER SS B R AR S RS RIIEAE (IR T X R TR AR I RIS S TR — A A R Y A6 2
e AR R e 20 IR A e MR P oA ] 2 AR 22 5 B S A e o R B ERR R ME T 7 b 2R S dili it
TS T 52 B0 IAER & R U094 oY), B B ) A B 2 0 TR o IR AN [R) 2 B iy b R 3 A IX R 75
B0 HRA AN ]38 AR DX ] B4 BRI Ja e 75 52 B PR A5 PR BR i

AHIFFE M 1L 5 3 A R s B, SR PH B KRR Y ( MaxEnt ) BELUAS [ 2 80 i SR ) 9 A 0 A X, R B 32 53R
BER A s [l 8 TEAR T IR S AR SR R AR Ry (AL A 52 0 5 Sy b SRAE A ] DXl A 25 7 P At
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2% . (1) HUSRAE P I AT AR 0 AR DO TR AFAE IR ZE 5 (2) &0 A KB 3R 05E £ N2 A4 (3) &5
A3 DR B BRI 2 -5 M SR AN TR AE 70 A S B AAE A R K P 22 (B A AT A 0K R 2

1 #EFEE

1.1 WAl

Yy Fh 43 A7 ( Species distribution models, SDMs) |32 W FH T 490 Fl 78 78 43 A7 DR 0L R JH: ok =0 A 225 Ak 1) Wi
I A RO AR e SR RS AR T 2o A B T ) B o A A SR G BRI TR
P00 XA B B i T 2 P R Phillips 552V 4575 () MaxEnt B2 5, T90I b SR 7E v [ (9 ¥4 73S
HAAFEZ AL A A MaxEnt 3.4.1,

1.2 BRI

R 2 BRA W) Z RS BB (GBIF, http://www. gbif.org/) . W E B AL YRR AR (http . //www. cvh.
ac.cn/) A5G FKAT 2013—2016 AESEH IR A 153 514 MR J AR 20 A s, R EAE ) A 0 A SR A A TR
VO EREEARAL AL e AR B R AE B ESMUA 8 A, Hh BEER 7 A, R R B R AN = R Y
JE A FRATTRER T 8 AN AL, R RS RS IEIRE (R 22 RIAI ArcGIS 445 53 A 45
710 km ZZ i X, AN G i X A BEHLOR B — M0 i AR B 339 N m

UK 31 IR FER AR E T #0(3R 1) . BAE 0 PERGE—F40 307 (29 1 kmx1 km) , %
AR bR F IR AR B R 3 B82S PCS_WGS_1984_UTM_Zone_47N Fl GCS_WGS_1984 , 3 i rf 47 B X 115 ]
(K B http://www.resdc.cn/ ) FEATEET , I L4 ASC #53K,

1.3 PREE Rk S d DA

I 722 5 T 18 AP DX 28 B X A B ) T iR 7 36 2 05 PR 1, O B RH OGP DR T 0.85 A28 i vp BTk B R
PRI DK 7 2Z [l g AH S PR F ENMTools 4% (hitp : // purl.ocle.org/ enmtools ) 48

P8 IR X MaxEnt #5550 (R AH X3 53k 5 5% FH ) Y13 (Jackknife ) 25 5 TRk 2% ( Percent contribution ) 1 &
& M (Permutation importance ) = MU AR A FEARHEATITA 0 5 23 BT DTk 3 AN B AR B4 50% 1)
WE,TTEAENEARSS, = 7FE MaxEnt F2 7 BRIA o8 Z0 AR A, 10 £% 38 L5 IE ( 10-fold cross-
validation ) , S (1 e ATE 5 R ACR 10000, B K% 3000 YRR T A3,

1.4 TR

fd ] MaxEnt 2P S Fh RO (et pR A L R R Q S8 H R P R Hor B R4 T etk o0 Bt of
BOH) KA A 13 MR (L.Q H.T . LQ . HQ .LQP .LQT ,QHP ,QHT ,QHPT ,LQHPT , Auto ) i Y f Al BRI %X
B (AR A B T BEAILIG 759%1E NSRBI , Tl 4x 25% A gt |3 AN TR, JEF/IVEAS IR
b B VE (AICe) X 13 S 7E I8 R B 510 0.5.1.2 A 4 B 5L F A . f#H ENMTools" ™’
HRR T B AICe fH, LA ATCce (B AOAR Ry TR
1.5 AATIIN S PP,

B A E R EE R 8088 A MaxEnt 3.4.1 F4 8 S R VEAE /A i 15U , {di F 3238038 TAEEE Il £ ( Receiver
operating characteristic, ROC ) TEAFR L 45 S ARG i |, 3 i [t 28 1 FH ( Area under the curve, AUC) 37~ , AUC {H
BT T 1 AR SR ORI U0 TSR B PR PR 7 E (T 10 4% 38 USRI PP AR A R A A
R

AR s e 225 SR e RO 15 MR 428 R BB HEA AL, TSR B BTk . AR Liu 25 0% 42 Y
BRI ), 45 4 Radosavljevic =090 F1 Anderson 2510 fBIF 9T 45 B S B 2R BRI 10% 17 1E (10
percentile training presence ) 1 S KL A E LT 09 B (8, 2 A5 B8 B0 B2 5 0 S 1k 2 B KR 2 A 1M
(Maximum training sensitivity plus specificity logistic threshold ) YER/MEAE I T B9 BIE . i ArcGIS 256 8
HIEAT A0S A5 2 R 138 B A A X
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£1 HEEFREERER

Table 1 Environmental factors and data sources
eSSl BT B, Kt I
Category Environmental factors Unites Data sources
Ak AR o TS TARER % (WorldClim)
Bioclimatic variables a2 H C http ://worldclim. org/ version2
SR E
I BEZ A AR A AR 22
el A fe i <
e A Ffikil C
ARSI R R <
f i 25T 24 Tt i C
C
C
C

BT
OBV
BT
SRR mm
il H okt mm
T ARRKE mm
WK AL S Z R
SSRTEE IS mm
I T ZREKE mm
IR TR A mm
IR K mm
AWl 8 2 Bl i B2 A Hb 375 [0 44 5 ( Geospatial Data Cloud)
Vegetation coverage R B e e K H B http : //www.gscloud. en/
i P AF i I TEE K mm/a ENVIREM (454 (ENWIREM)
Topographic variables TR R %L http : // envirem. github.io/
SN EL
TR 2P H e Ak mm/month
HbE HURE B2 48 £X
LN ATAEE 54
223 m 6 [ [ G 25 i K JR) (NASA)
ez ° https : //urs. earthdata.nasa. gov/
i)
PNIEERE) B K] w2 d-! ECMWF %4k (ECMWF)

Solar radiation https://www.ecmwf.int/

SR VR [6] 98 512 %o b S 1) S AR DX Al 23 3 A T READL SRS LMBE SR 1 339 o311 s i ,
T A5 R 534 10 kmx 10 km BUHE |, S BOGE BAR 55 09 A i, R4S 5 A 380 T 90% 1 1% 21 3 A X I 2
P, s m ) |, A T 50% MR AL IXCER 1 B CREWTLL X - R i), 20 i LA 3 A DXl 2R
I3 RO FEAT XA
1.6 FR#I 2047

R A 2 S0 ful AR Y 000 {7 A= e K AR Ak Y AR & SR T 22 oC BF 5 A BLEE TE 43 BT ( Multivariate
environmental similarity surface, MESS) #fi %&£ 3R 5l) MESS {6 1748 & | 5 A A RIAE 553 1 ( Most dissimilar variable,
MOD ) TR A AL AS 5 | 751 KE%’J.?E@%EX*D%ET JIr A 53 M d ] maxent. jar H1 Y density. Novel T.H.5¢
B, MESS S RAMERIZE T, FoR B0H —AERIERB L TS5 £, a6, BTN N
4R ,{EB"U(/ RN IEH R, 100 FRGEAIEH ,ﬂﬂﬁ@i’%ﬂ?o — Mt OL T AR ) N RS R L A ESS SR ]
fREEE R,
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Eild 41 %

1.7 DXIE PR 5 PP 5 He AR

L5 TUMRAR S T AR ), SR SRR PR B b R M 1 R DG Bk R A A R A R
I3 SO 23 60 A I L X 25 B e et 72 A B R 77 D B AR A R G B BRI, R
Kruskal-Wallis 45 507 Wi 45 DX A58 H 7R 2254
1.8 HiSRA AN S0 A 5 LA 5

Deng %5274 412 B S MEAE 73 A1 A% J5) B Mo SR X 00 R R TR A 2R K6 Deng 5570 (1 Fh BF 43 56 3] MaxEnt
FIREELIE 3 56 ANFREE (2 2) , Hodr OS MR OS ZA1 SS FHEEUA SS 2RAY Mix FlEEHEA Z R 2RI
P TR AR 0S \SS JSRY T B AAXT AT R I AE 25 IRBR LL . A% SR B9 A6 20 IR BR LR A Deng 2517 (08088 , 11
BTN, A/0 = HEAEE/ MEAEHUx 2 (R AR EAEAT PS4 2 ) 20 0 AN [) I 80 ot 2R 114 48 245 R Bk Lh 25 5 R
Kruskal-Wallis £ 5 .

KR I KL (Chi-square test ) Z3 T R = ZSFREEAE =~ X3S A5 BEAL /A0, AR5 4040 X I 0S| SS  Mix
R RS H B L 2 A 3x 3 IR UEA TG, HE A 2000 TRFRAT p fHL

PREUA P RER SCEE IR IR 7 (T L2 AR Y ( Generalized linear model, GLM ) A5 56 = 28 Fh 2455 R 1
A2 5%, AT B2 R 2 A PR B ( Spearman correlation test) f56 OS |\ SS ZR AN B R G I R R A e

FF B K HRTE R3.6.2 B ikf T,

®2 BXEHDEMBERHEMRRKR

Table 2 The sampled populations and associated Ficus tikoua types in each distribution regions

[X 3k FhRE 235 4 %13 Ei]
Regions Populations Longitude/ (°) Latitude/ ( °) Altitude/m Type
Bt MIT. 108.83 25.77 228.00 Mix
Kl 105.63 25.93 971.00 Mix
At 108.46 24.57 158.00 Mix
FFH 107.06 27.07 1057.00 Mix
Mt 107.37 25.29 830.00 Mix
=B 107.87 26.06 473.00 Mix
=T 109.13 25.77 203.33 Mix
K. 106.10 26.42 1444.00 Mix
=0 108.74 24.37 409.00 Mix
K= 107.74 24.56 458.00 0S
REZE 109.88 24.53 238.00 0S
i 107.41 27.17 1060.36 0S
[ZZN 105.48 24.98 1480.00 SS
H B 107.10 23.95 662.00 SS
VY14, ) 105.79 28.05 513.00 Mix
R 105.56 28.75 390.00 Mix
48K 106.90 30.14 336.00 08
43 104.53 31.34 530.00 0S
Gil/N 106.40 29.39 376.00 0S
SRl 103.73 29.46 370.00 0S
T 105.08 28.63 361.00 0S
A 106.23 30.41 273.00 0S
#ET 105.48 30.52 340.00 0S
M 106.08 30.78 273.00 0S
i 104.05 31.27 679.00 0S
L ep 107.01 31.82 360.00 0S
f&7 FH 104.76 30.33 375.00 0S
It 105.83 32.42 500.00 0S
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X 3, RhHE S 21718 %73 Al

Regions Populations Longitude/ ( °) Latitude/ ( °) Altitude/m Type

BRI L X -2 i e A DU 101.86 27.24 1123.00 Mix
bl 103.51 24.70 2082.00 Mix
TH 102.76 27.03 983.94 Mix
HE 102.28 27.87 1513.00 Mix
M 103.32 27.01 1232.00 0S
AL 101.77 26.39 1241.00 0S
INE 3 102.97 26.89 1650.00 0S
Vet 102.36 29.15 1159.00 0S
BN 101.86 27.24 1757.00 0s
KA 101.86 27.24 1705.25 0S
A 3m 103.43 27.13 1478.00 0S
&5 103.17 26.49 1925.00 0S
ik 103.80 28.45 1215.00 0S
R 102.85 29.68 1253.00 0S
ay 102.63 23.93 1699.00 SS
sk 103.06 23.61 1475.00 SS
FE0F 102.57 24.22 1953.00 SS
EW 102.61 25.07 2244.00 ss
Fifi R 103.59 24.51 1827.00 ss
LR 104.55 25.05 1598.00 SS
EJE| 103.53 23.37 1684.00 SS
i e 103.75 23.42 1979.00 ss
H R 104.05 24.09 1538.00 SS
Iifis 104.18 24.78 1760.29 SS
RE 102.39 25.54 1795.00 SS
Wil 104.29 23.65 1611.00 SS
ik 103.71 25.54 1900.00 Mix
=11 104.06 26.22 2033.00 Mix

0S.SS 4 RA R 28R SR RAY R Mix SR 2 2 RUIL A7 AR A

2 #R

2.1 BERURI AN S AR X A A% S

SMRFAE 15 AFEEHE T LQT ML ABA 45 R 2510 £538 LI UEYIZR4E ( Training data) A1
£E (Test data) [°F-3 AUC {HERK T4 0.945 , Ut BH AN 25 5 10 v] {5 BEAR &1

3 A3 A DX G 8 0 2% B AT AR BE AT L DU )1 kb 14 ASEREE IR 7 R AU Q L H T R 410.5, I ZktE
AR AE 1735 AUC B2h 0.994 ; 53 M & IR 14 A FREE R T sREIRC LQ R R4k 0.5, BB 24 Al L 4
HIF-34 AUC (B K 0.987 ; 15 W7 11 X -2 B e S 14 SRS T pREBEX Q s R0 2, T 45 SR 19734 AUC {H
4 0.979,

SR T AR I SR BRI 10%AFAER Y] A 0.3372 Jl 3V A 38 BN I8 B A5 X, SR 4R v o3 A e FR T
VO R DX (] Ta) o DRI P A e R B 5 0 S P 2 R e R 114 32 i L S 4] Vs A 35 B RN B
DX U] A, DX IS0 8 P A 3 7 43 A DX AR S Bl A, B = A B RS SR R 25 55 (16 1b)
2.2 XIS AR A sTwk R

KRBT T prik % | B B LA Rl i UL 3. VU1 B AN OIS & B S VAR TR 2R
WAAIREZE B 22 A BMEE SR R 0GB 2) . B2 A ¥E FRTEE ke TR EREK
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o SRR A & o SRAALLGHH &

o BRI v, o AU TR NECP
o PUJIEEH A A R A o LA RURIRE
:| Z R - 1L X = ERE AR
O B E R o . SRR )
LYk (-' L R NIE =T (0
EAEX )

1 HREESHXELE
Fig.1 Simulated suitable distribution area of Ficus tikoua

P a Sy S PATSU 5 2 J J  18 =A D A 35 5 P81 b S DB 45 2, , A ) B30 € AR AN [l IS Ay T 45 28 5 s AR M R R R 1 2 7Y

(M g JSURR AR S B D BTS2 (1 2) o BT L X - 2 g g S R A 5 i P = A A b e
ﬁzjjﬁaé,ﬁﬁﬁitﬁﬁimﬁﬂ‘iiiﬁﬁaé, R FE R Pl v S B R 2 (1 2)
2.3 XA RO PR R A 1

3SR = A DX T 45 SR BEA T 22 ST PRI BLRE I , 235 SR S 7 il R o A 365 DX 20 A A IE (L [T P
(K 3a.c.e) , B0 LR BEAURT AR

AT AN FH AL AE 2 3 A B BOAS: DIl SR AR 1) DX B3 R 4l PR3~ (181 3 b d ) o TR Bk o S
AR T DU R A i e SR 3R 3b BT 4) 5 K 22 5 K PH R S BR A 1 B g R AR 1 M
(K 3d [ 4) 5 S TRE 2 A 2= 1 2 A BR A 1 BT L DX - 2 g i D ) A XA 5K (1 36, 18T 4)

®3 HMBRESEDRESFHETEREEFRE T

Table 3 Key environmental factors and their contribution to the distribution of Ficus tikoua in each simulated region

KB RN T DURR E%ﬁ@%ﬁ Sa nﬁﬁfiﬁ %‘f@_ﬁ\*ﬁ etk
Regions  Environmental factors Pel.rcen.t l?ennulallon ()w':rall Suitable Optimal v.alue\
contribution importance ratings range correlation
i g K/ m 12.00 40.60 26.30 0.00—2000.00 -
TR 2 PR AR AL A A 2 9.40 40.50 24.95 200.00—1700.00 -
R ik 22 H ¥{E/C 46.70 0.60 23.65 2.00—12.00 -
SR BRI 2 A ¥ME/ 50.10 33.90 42.00 4.00—11.00 6.50
AEVEAEZE KB/ (mm/a) 11.10 40.40 25.75 600.00—1600.00 1300.00
BT ZERE K it/ mm 10.60 10.60 10.60 0.00—160.00 80.00
BT X - IR T AR A bR i 22 17.20 72.90 45.05 200.00—900.00 -
mEEE KRS/ (10°K) m™2d™) 53.00 1.60 27.30 2.00—18.00 +
AR BE HE B 7.80 5.60 6.70 ~1.00—0.80 0.00

“+TRIRIEAR NG =7 RN ARG B B E

2.4 DX SC PR N 1 (9 22 52 00 A

A DX T TR AT PR e DXL TR R AR DR T S T R 45k S BRI A A XU 22 S
A4, EE AR 22 57 3, DU S 4R I TS ) 2 0 AR B RG220 s I 11 X - 2= e i
P R BHAR S5 Ml RE 2 A/ el 250 s T B e U BE AR B KR R R AU IR TS R
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0.6 0.8 1.0
0.5 06 08
0.4 ’
: 0.6 =y
03 0.4 &
02 0.4 =
0.1 02 02 =
0 0 0
0 2000 4000 6000 8000 200 600 1000 1400 1800 0 5 10 15 20 25
#FK Altitude/m i J3E 25 AR A b e 2 B2 HE
Temperature seasonality Mean diurnal range/°C
0.7 0.7 0.7
2 06 0.6 0.6
E 05 0.5 0.5
2 o4 0.4 04 &
s 03 03 03 12
02 0.2 02 =
$) .
0.1 0.1 01
4 6 8 10 12 14 16 18 20 22 200 600 1000 1400 1800 0 100 200 300 400 500 600
B 2E H HE EEAEARR R BT FERKE
Mean diurnal range/°C Annual PET/(mm/a) Precipitation of driest quarter/mm
1.0 0.7 .
038 06 =
08 - 2
0.6 0.5 E
0.6 0.4 -
04 ‘ X
) 0.4 0.3 g
0.2 02 0.2 y
0.1 #
0 0 0
200 600 1000 1400 1800 0 020406081012141618 -15 -1.0 -05 0 05 1.0
i ZE AT AR bR v 2 K B AR SHE ARG HREL
Temperature seasonality Solar radiation/(X 10’KJ m2 d™") Climatic moisture index
B2 AEREGEMENFTERERFETSE
Fig.2 The suitability of key environmental factors in the different distribution regions of Ficus tikoua
PET; W1E#% & & Potential evapotransporiation
TRREK R,
F4 XEBENXBERERFER
Table 4 Differences of key environmental factors between regions
HHEH T Pl it BT AL DX 25 5 SO R
Environmental factors Mean+SD Mean+SD Mean+SD
ERR2E A YI{H Mean diurnal range/°C 7.12+£0.53a 9.40+0.93¢ 7.49+0.42b
SR Isothermality 41.31+3.33¢ 26.01+1.35a 28.34+3.44h
5 FE AR AL FRE 22 Temperature seasonality 735.37+23.63b 479.84+63.29a 696.34+88.02h
[ 7K A8 5 2K Precipitation seasonality 85.37+11.31b 82.06+11.38b 68.75+9.25a
TRk E Precipitation of driest quarter/mm 47.67+16.97a 43.36x17.42a 79.06+18.02b
% 228 K i Precipitation of coldest quarter/mm 46.67£16.97a 50.07+26.67a 79.06+18.02b
Wk Altitude/m 402.80+103.60a 1759.56+511.11¢ 773.29+368.25b
KBA%GT Solar radiation/(x10® K m™ d™") 7.01+0.53b 13.16+1.99¢ 6.69+0.56a
SR EEFE S Climatic moisture index 0.00=0.11h -0.15%0.17a 0.1020.11¢
AEVEAEZE & B Annual PET/ (mm/a) 1083.63+41.29a 1257.35+112.95¢ 1152.56+102.15b
Ve Z W34 A WAE 6 2 B PET Coldest Quarter( mm/month ) 39.80+1.94a 70.73+10.42¢ 48.12+9.80b
HIE I F8 5L Topo wetness index 10.96+1.37¢ 8.90+1.08a 9.35+0.91b

[Rl—48 bR Hh AN [R] A4 1 2R XAk 0] 2L AT B AU 22 57 (P<0.05) ; PET: ¥4E 7% & i Potential evapotransporiation
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Fig.4 Key environmental factors contributing to the regional distribution or restricting expanding among regions
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M SRANTRI S AU 1 53 A7 52 B PR AR . FF Deng 551772 1 56 A~ 1 SRR 1 6 B B 5 81 = A AR 455 X4
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JiE, T 5 M g D ) S o 2 2R R R A (] 1b)
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Table 5 Differences of environmental factors among three types of population

0s SS Mix
FHEEEL Population 25 14 17
K Altitude/m 845.78+563.11a 1644.66+358.46h 959.49+647.33a
5 Z T AR AR IE S Temperature seasonality 657.62+116.45b 482.09+49.81a 633.49+99.28b
% ZE[% /K Precipitation of coldest quarter/mm/ 46.18+28.82a 51.88+14.58ab 71.03£39.12b
K FH#RSS Solar radiation/ ( x10° k] m™2 d™") 8.63+3.12a 11.59+2.51b 8.43+3.12a
AF 343 Annual mean temperature/C 16.72+1.57a 16.37+1.80a 16.84+1.93a
AEH KA Annual precipitation/mm 1067.92+226.42a 1114.68+186.30a 1166.47+203.28a
% H 7R Min temperature of coldest month/°C 2.68+1.98a 4.72+1.54b 3.28+1.87a

) — bR AN [7] B Sk 0 Xl B HL AT 83 19 2% 57 (P<0.05)
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