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Abstract The geographical distribution of the species diversity of the genus Sa/ix L. in China is studied using the
geographical information system and spatial statistics. The relationship between the Salix L. species diversity pattern and
climate is analyzed using (stepwise) generalized linear regression analysis. The results show that: 1) The genus Salix L.
species is predominantly extensive on the regional scale and clustered on the local scale. The aggregation areas are located
in northeastern and southwestern China and some areas of Altay Diqu in Xinjiang. 2) The diversity center of the Salix L.

species is located in the adjacent area of the southwestern Qinghai-Tibetan Plateau and southern Hengduan Mountains in
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the latitudinal and longitudinal bands of (25°N—35°N, 95°E—105°E), with 19 sections including 173 species, accounting
for more than 60% of the total in China. 3) The species richness of the Salix L. is the greatest, affected by single factor

where the amount of energy or moisture is respectively optimized, and decreases as the amount of energy and moisture

moves above or below the optimal condition. 4) Given the combined effect of energy and moisture, climate accounted for

44% (adjusted R*; P<<0.0001) of the Salix L. species diversity variation, and moisture is the dominant factor. Species

diversity of Salix L. increases as the amount of moisture increases and the regression coefficient of mean annual

precipitation is 0.66. The conclusion of this study partly supports the water-energy dynamic hypothesis and niche

conservative hypothesis. However, the cause of the species diversity pattern of Salix L. species cannot be completely

explained by any single hypothesis, which indicates that other factors like historical factors, terrain heterogeneity, soil

factors or disturbances etc. are also important factors in shaping the diversity pattern of Salix L. species.

Keywords Distribution pattern, Distribution center, Species diversity, Genus Salix L.
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Table 1 The sections of Genus Salix L. in China

M5 ) E=4 LU
1 DUy N Sect.Tetraspermae C.K.Schneider 2
2 KA Sect. Urbanianae (Seemen) C.K.Schneider 1
3 3 Sect. Wilsonianae K.S. Hao ex C. F. Fang et al. s
Skvortsov
4 HEMIZ  Pentandrae C.K. Schneider 4
5 ZESMN4L Sect. Amygdalinae W. Koch
6 b Sect. Salix 24
7 [iREY I Sect. Fulvopubescentes C.F. Fang 7
8 KA Sect.Magnificae C.K. Schneid 9
9 b YilIEaEN Sect.Denticulatae Schneid 33
10 FREMIZL Sect.Floccosae Hao 11
11 T MI4]  Sect.Lindleyanae Schneid 18
12 ffinrF#pgl  Sect.Sclerophyllae 22
13 BRFELMI4] Sect.Psilostigmatae Schneid 22
14 #3EMI4  Sect. Eriocladac Hao 9
15 B4l Sect. Heterochromae 6
16  KHAMWIZL  Sect. Retusae A. Kern 3
17 BASHIZL Sect. Myrtilloides Koeh 1
18 44Uzl Sect. Chamaetia Dum.Bijdr. Nat .Wetensch 1
19  ZEHHIZ Sect. Glaucae Pax 3
20  JbMEMI4]  Sect. Diplodictyae 1
21 BREFSHIZL Sect. Myrtosalix 2
22 JEBFMI4L  Sect. Hastatae 4
23 BEARMI4L  Sect.Arbuscella Ser. Ex Duby 4
24 PEAENAL Sect.Vetrix Dum.Bijdr. NatuurkWetensch 13
25 EMA Sect.Lanatae Koeh. Deutsche Dendro 3
26 MBI4L  Sect. Daphnella Ser. Duby 4
27 M4 Sect. Argyraceae Ch.Y.Yang 2
28 A2 Sect. VimenDum.Bijdr. Natuurk. Wetensch 8
29 VHENA Sect. Incubaceae A. Kern. Werh. Zool. Bot. Ges 2
30 JHIZH Sect.Sieboldianae (Seemen) Schneid. 3
31 40FEMIZH Sect. Subviminales (Seemen) Schneid 7
32 fdHndd Sect.Caesiae A. Kern. 4
33 FKEMIZL Sect. Variegatae Hao 2
34 EN IFAe] Sect. Cheilophilae Hao 3
35 BHIA Sect. Haoanae C. Wang et Ch. Y. Yang 6
36 M4 Sect. Helix Dum. 21
37wl Sect. Flavidae Y.L. Chang et Skv 1
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Fig. 1 Spatial distribution of genus Salix L. species diversity on the scale of equal-area grids of 100 km X 100 km in China
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Fig. 2 The flowchart of generalized linear regression model by stepwise regression
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® 2 —rl XEMEEAZSIEREFXHE 100 kmX100
km & SHIE I & AR RRRE

Table 2 Explanatory power (R?) of the predictors for Salix
L. species diversity with a spatial resolution of 100 km X100
km evaluated by generalized linear regression model

AR R P{A
My 7.23% (+) <0.0001
Myp 0.18% (+) <0.0001
Tinax 11.13% (+) <0.0001
Thin 4.73% (—) <0.0001
Per 9.59% (+) <0.0001
Agr 17.02% (+) <0.0001

T RPN R RE RS, “+7\ “—7 SRR REMIE .

£ 3 100 kmX 100 km S #ERTHIEMMS HIEER S S T
[~ XA EAER S5t

Table 3 Estimated coefficients of the predictors for Salix L.

species diversity with a spatial resolution of 100X 100 km
evaluated by generalized linear regression model by
stepwise models

SRR REMNIME ARMERE RRME Py

BRI 4.68%10° 4.95x10" 9.44%x10° 3.6873x107%'*
Mr —835X107% 1.79X1072% —4.66X10° 3.1643X107% *
Myp 6.6X107" 325%X107%  2.03X10 5.3994X 10
Tonax —477X107° 3.14X10* —1.52X10 2.9231X107%*
Tomin —227X107" 1.91X102% —1.19X10 1.1473X1073%*
Per —2.02X107" 1.33X107% —1.52X10 7.1792X1075%*
Apr 531X10* 6.86X10*  7.74X10 4.3888%10°"

MyxMap  —2.88X107 620X107* —4.64%10° 3.5291X 10 7%=
Mxr*Tnax 1.92X10™* 1.11X107° 1.72X10  1.235X 107%x*
Myr*Agr 8.89X 107 232X107°  3.83X10° 1.2928X10**

Mpp*Toax  —4.97X107* 3.77X10° —1.32X10  9.2026X 10

MppXTin 5.94X107 4.60x107* 129X 10  4.2805% 10738
MypxApr  —233X107* 2.07X10° —1.12X10 2.7371X 10 %*
Tonax™ Tnin 738X 107 2.02X10°  3.65X10 2.6021X107**
Tovax* Per 2.69X107* 2.07x107° 1.30X10  9.6596 X 107¥*
Tovax*Apt 4.18X107° 2.75%1077 1.52X10  6.2208 X 107%*
Twin¥dpr  —L17X107% 156X 107 —7.54X10° 4.6528 X 10 1**

T MRORTE 0.05 KV L EABEER.
X Hrr, PR M ED R E, e
H (25°N~35°N, 95°E~105°E), [}, T
9 1 S A e BB S R T L L R S by, A 19 4,
173 B, HrPdREEAT A 108 . ARHE SAL 4 Fl
SO AE & CTFEAE, 1995), #iaixX A
e EEIA 8 1 23 AT L

(2) WiEYF 2R i, S B
K 2 A U R RS R I A B
PRl AR FE RS IS 3 n s s, JF SRR OC R

(3) R AR 7 AL AR 1 b R P Fh
F 5 BT 2 44%. b, KA R OCEEN T, B

IR N2 FEESE 22, 20138 66%. Yt 2 #f
P REE N T OO R, v PR 5 4
TEAEZSHUCR 7T A RE T 0P T 2210 23% A
20%. AEFAMIK I3 A 18] (K52 T AT FR P b 22 Ak
ST o AT IEE R KBS i AR 2
R R UEREA— 2L

M E ) AR S, M EPRh e R
AL 5N 2Rl BT BT 2 Hh X R P R HB X 3
AHLX . BFFUEREH: 1) RS 2 0 X2t S
Bt B UK, FFE5 G A ol b ORI A fi
TORLEAR S, HEWT I AR AT REAE A MRS U5 b S
Bl (7¥ee, 1987; THEAE, 1995), TMVHFS 4>
Ay DX SR 4 b —— 5 15 A AR BRI AR BT 1L X e B
T S R AR A X AR o 1R o0 A R
Ay, 12 DA JE ) 0] B 2 7 T K e D o A
R IR AE R Ly, 7580w SR R 3 2 X
BT IR ok 0 AR B MR ) O s
AR, 19815 B4, 1987). 2) A4 &
Ji R L4000 Hb DX A FE AR T L ik F B AR b AL
SR AU E R MR YA 2, T B R R R
faEZ/pEi VY-F RN LT P e b o A X, DR
TR LD Wty S R N e I A N P e i
1987).

WJE Pl 22 A 5 S5 DR 7 1) — SR B A A
JEH I 5 e B 7 (] (1) 50 R——Bi G PR R 2 11
e, ARG, BB R RIA R A
WA, Y2tk B A EIR E, B
et ftm, ZAPEECRMIRAN, BOEW F R, XA
& J5 5 1T AR B AR TR R 2 FF I BIE ORI 4 BRAR & (1)
WFFE 4 FARFE—5 (O’Brien, 1993, 1998; Field et
al., 2005). [AIMF, FR4EASAOR U, R
A3 S ) T A 5 A U A A A A A BT () A
FAFF 2RSS, R, ZFREERRC. B AR
Ak B R WD JE PT A R U T I A R A B
(Taylor, 1990; Collinson, 1992), fi#ilJ&E )54
K& Jmy S FE 5 000 1 O¢ SR B8 s M0 P e it 4y
Pl AT L B el S X 2 FE PR A,
XA R 3 i 3 S AR AE ] B GIE T 490 e 420 B 1 i
W YR HERT (Wiens and Donoghue, 2004; Wiens et
al., 2010),
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AT R 45 R 5 H AN R E 2 R A R
HAIREEAHOCIE 7 ¢ R FT 45 AR FE— 3, ¥R
HlEP 2 FEvE S AR 2GR R (Wang et
al., 2017), WD Z o) LENERIAS R KE,
AT DLHE W =0 I A 2 b [ X R B Rl 2
FEPEAS R PR R ME— PR 3R, AN R R () 2 Ak
S JRIHFASR R — R R YoE, Bt IEE K RE
F—Fh e U DR AR CPMRIKAE, 2002). JCH
e R AT LK SR PR T I R R,
Al KT Z= iy b A R AR ) e e (R B4, 2010
Westgate et al., 2014). MBIk JIsEHE R, +
18 DX 25 BN 205 B #2300 A K 22 R A R AR
RO, IXECAE AR BA W I, IR AT
—ANELERRIT .
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