HERIREAAR 2021, 30(2): 438-444
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@)jeesci.com

S ZHERNERShTREMR LR
1% 16

b R AR S TR2ER, T8 1)1 750021

WE LY SRR TR RS2 T 2SRRI TR, L5 KENIUA L, Tt RaaY s & MeE
W, SREE D7 ELEE -5 K VR B o VRSB B DR A SR B B IR 22—, DRIER A I AR PR P 73K
)T B AR SR A R S SCE MBI TR . SR Sh U R LSRR E Y AR P A A, s Tl
JE | RRIE ST R T AR Z RN B L 04 5 Fhor Ak SRy ST RERILR , TSR shi) Z R IA BB E () 3 Bl Aiiie
Joy e ATRESIL] , (RIS 7R - e E U R A A% s EARAT WA, (HURHURIASR AR ; SR dfe) . Heshyy .
WEEWAE M Z R G SR IIAVUE T IR . JFAEMCERRE [, DA 2R S A% R 5 RUEE B UIAROG , PRI AR TR R
JFER LM ZRENE R IT T LA S EAT TR 2Bk A A B W LRI ST B E B2 )5 1) 5 LS s i R R AL RIS, 7
BOST AR, B0 RSB Z RN TEARFROITERUE L, WKEhi A Y e pL ] i 22 5 S 200 T ekl
MU, YA ZE L R AN A WA A OGS R D S, I SR E R B ANES & , YRS =/ T a2

BEPER DRAP A 25 R SRR ERT TSR BERL Ak

KA AEYIZREE; MYIZREE; SRR LIRBUEMZ R, IRBREE; AR, PESEEERE

DOI: 10.16258/j.cnki.1674-5906.2021.02.0025
FESZES: Ql6; 14; X176 XHERFRER: A

XERS: 1674-5906 (2021 ) 02-0438-07

SIRE: XIFEME, 2021, A=Y ZREVERIER RS RETE BRI []. A ZS3REE74R, 30(2): 438-444.

LIU Bingru, 2021. Recent advances in altitudinal distribution patterns of biodiversity [J]. Ecology and Environmental Sciences,

30(2): 438-444.

W) 2R R E — S IR T A B . 3
Y. TCEY S R BT A 0 S PR R R A R A
VMESAEMEERHIESRMAES RS, GfEnftL
. O ZHEEMAESREZHEN (HF,
1993; Begon et al., 2006) . AWML
K 3K 3l 1 AR AL AL O R AR W) 22 RE T 9T 1)
—ANE Y ( Kratochwil, 1999; Theurillat et al.,
2003; Rahbek, 2005; XIFfHSE, 2013) , Hrh
TR A AR & T A PR N 25 B 5,
P e el i 5- A o I SR - A Rl 1 s o I B
( Gaston,2000; Oommen et al., 2005 ; Rahbe, 2006 ),
XS F RV A W) 2 R PR PR B0 BE 10 90 A0 465 Jmy L
HEEENL,

TR BRE R TR | YR A RS A Fh A5
R, I HIiGH AR - R R 1 A8 AL B L 2 BE A
BE BB 1000 4%, X bt i 28 e TR FE
XA W) Z2 RE AR T S5 AR ) 22 R O A A R I
HIRZh R BAEEE L (JiEFS%, 2018) o &K
SCHH R REE . JREE RN TSR N

S YA - SR MR TR O A AR R P AR
BUH, FERCEERN B HER T, ARSI A1 S
A Z R ORAP R S R GRS E PET ST SR L
FHamds .

1 EYSHEEEEEEENSHRER

Ly b A AL 00 T T 0 o 2 A e o o A s A
1k, WY, A5 AR (A4S,
1997; AKRHIZAE, 2005) o 4l F: (1) =&
AR, BIVYFD 2P o T s B 14 m
MR CRF S PESE, 2002; FEESE4E, 2004a) ;
(2) KESCERCRE s A" B, Bpyfp
2R B A VR = B R N 2 e | SR
# (Wangetal., 2002; FREZ, 2002) ; (3) L
KM 5T e IR 22 K0 15 1 22 ) 2 REVE VR IR R AR Ak
M 2R AU (E 7 FRB RS R B T 7 C R Ll P BEERS A
HIRROE A W e ), BRI ZRETEAE b 25t
PikEl A (Guoetal., 2013) ; (4) HYBEEY
FhZ A T SRR BE AR, RIFh Z R 1 Bl v
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P T = A SRS TR a3 (SR, 2004b ) ;
(5) EFLEARFIEMMSE, EHEE (2002) $2
HAEYIREE D R AR SR TG
1.1 EYEEYMESHEESEREEENEX
TERLYIREIE IR 2R IR A S, i
UL — PR 22 R ) U P R 22 R M B R
T T RERAR , XA Jes B TT A & A A AT Y L
XA RS I X, R T R, fnse
Santa Catalina LIkl Great Smoky LLJjk ( &k
45 2004b) . Ungeretal. (2010) AN, WHGHFR
MAEAE A | A A 2 RevE S R BT
MIZHT NG, EIASE (2002) F5 HH 2RI T
B YIRETE R 2R PO R R R,
BEZ R AR R R 52
1.2 HEYEEYMSHEESEREEREHEX
FE PR 75 ) ol 22 A0 1 I V44 1 5 1 7 v v
TR A A S AT AE— B I 00, BT 78 229 Red
Mountain F AL -, o RIS S5 XL
S S H IR, 5hRAS B, Mm-S
R Z RN ( Baruch, 1984 ) . 3813 %) Dolezal
et al. (2002 ) Hds i) FE BT L B IR B 2 AR O T
FAKH YRS 5 B 2R DS R R R, AT
HEARY R 2R SR R IEAISESE R (Hooper et
al., 1997) . AEANGEA - thaniF (2017 ) X
B B Z b A % 2 41 IX 3 B HROBE BE L A
WEIETEAT T BRI I S5 M0 T R L S o3, 45
R A B R T, AR, & Fhisk
SIS SN S B A BRI S AT 45, KA R
SEF A SR ) BB R R, R
X, YA TG TR KA 5 TE SR
DX, Ko Fe AN R 5 I PR X ] BE A
KR TR, SR R R ) X 3k
1.3 EYHEYMHSHEEFERREERK
TE Fili Mo AE P 1 T 1 2 P AV 4R AR A 1 B
K, A—FIENpk2mEm iz o hElE K,
B A AP E o S5k 5 BE e K ( Dolezal et
al., 2002; XX4RZE, 2005; XISEMHES, 2013) ,
41 Whittaker et al. (1965 ) #F5¢ T WA SAF L
TR SRR R, A BRI 4  FE
AL Z S —TF ] B A4 o Jiang et al.
(2000) . RS (2016) XPH 22 LAY Fh £
FEPEREEE R AR L BIIEST, LA IZAE (2004 ) BB
FEIRI, BRI Fh Z2 REPERE R AR T B B
O3 AR IR, 3K 3R PR A (DR e ELA R T
T L HAE EL KB B . S SF (2009 ) BFFERE,
LU AR 552 L1122 A P I 06 A 3 30 ) 2 B S
VRS SRy, XBRZIREE . B . AT,

I SZ 127 ML DX AR IV TR 9 T AR 5 o i
DXIAAT 800 m HYTRK BB IE AU TE BEREIR . RAGMESF
(2013 ) Xk g AR UE I Pafi AT HEAZ 0Bk e
WFFEIIRI, DA AR PR R S BT ) A

R, X B2 ORI JEIR L BEERESE N R
IO

1.4 HEYBHEYHESHEEETFEEBRSERK

5 LA X B — B o3 A 4 R A A R TS W B
ZREEAE AR R BRI . FETE LK E R A R
Front Range [LIFKAYARYY, 2 X IRARMAR P BE A,
ZAEPERE T AR S L TR RO R AR, TRV
AR, 1l LR e Y, MR T REROT
N, 2RSS (Peet, 1978) o XUNTERh
BEESROADIX, AR JZ A 0 22 B S B SR A i
Ja Tt s, e SRR A AR E A AE, 2002 ).
1.5 EYEHEYMSHESEREELX

FEIAAE (2002) . ki (2004) 35 LRI
MR L K AAE R, EASHE YR 2R 3
Z TR SR, TR 5 R RO A [ 2 1Y
AR, PR AR R 2 SR R IFA
B (X% A5, 2005) o 7EH7PH % Dunedin Hi[X,
IS 0 LU A PR T R 10 38 T S A 1T A5 AN MR A
YIREE DT 2R SRR COE R (Wilson
etal., 1988) , iz R LLIdh X FNZEIE b [X V& 4
ZREVERBIR AR ALRRAE , T AL R T
o, A LB (BEESE, 1997;
JTEAF], 2006)

2 TEFMESHEMGEREENSTRE

TSNP AT LA A iR . s S B
e, HAEETOER S AKE . (et Y E
HIRE A 7 e 3 B VR (AR5, 2004
FIRMGFEE, 2014) o HHEEPR—DHER K52
BT, AR E R AR O EER 2,
THT Y. RS, AR T
YIREVE ZREEIIBIEGY, RIS 3R sh s 2R Y
W HGEAR D (A A, 1994) o Bl AL
(A8 Ak - BE B XF By (AR LA o DA =2, —
b2+ JESN YIRS R B AR = B 2 R
R 73— PRI SRR = B IR B K 28 =
JE RS A R S VA e B TR RE 2 AR G
(RAKPESE, 2005; BR/NSAE, 2009; BEF5 545,
2010) .
21 MESHSENEMEREER

38 H - RSN ) SRR AR I VAR
FE R 2 (s =%, 2010) o FAR%A
5 (2010 ) X INAFTT R, HIFESIYIAHELEL .
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S P N AP E R AR T = e ek, o, FEHD
WAL BRI R R s A R e S 2
PRSI A SR R AR TR 2R
22 TEIMESHMEREEEEERK
Samson et al. (1997 ) 51 +IEsh Y A
Hr SV i B K. Sanders (2002 ) . Sanders et al.
(2003 ) X5 AR R G0 bl i = 5 BT A A
(4 Jr it 5% 3% B — 26 1 3 5 ) Z2 61 7T e 7 45
TREAR TR0 8 e R, JEL I DR APk i v o T £ ]
AR R 1 A2 77 ), X 5 HX S [ 3 AN i
B BT A E BY 0 AT A ey B R 45 SR — 30 H g
SCEE (2009 ) 3t X R DT LAY 2B, IS
Yy A VA R 8 o 2 T LU SRy, L
PRI 2 1 2R BT L TR v 4 g SR AT, AN A1 T - 58 3h )
R, HIESh YRR B D . RN 55
(2009 ) g X KA1l £ EH YW
Shannon-Wiener 1§ #{ . Pielou ] 2] & 8 %t )
Margalef 5 FEFEBUNAEIEIR 370 m LI FliEEK
Tt S s, AR 370 m LA |, Shannon-Wiener
BE0S Pielou H2JEEFRECT %, F 8 BEe BUFE %
A IBEEHR EF, T RAWLME 370 m
PRARIE B AL o5 i A e T — 20 #r
2.3 ZHYIEHIEERE ENFH S MR
3 S WA A BE R TR RN A= 5% A [ 1T 5%
TR (2014) BHIRFEIEK AL E R L5309
ZREMFREL. 5 BRI S MR BB R 1Ak =
FETFEEMREAR, T & R & T L ER s Ay
Jir PR 0 5 iy HA v AT B i R 22 1
YRR, BRE R TS YL it 2 A S
HREY), B B2 EEREY K, R
BOREJZ SRt BORE 2 5 AR B R 38 BAE O IR 4
ZERAT . B A (1994) XHLARIL Y 35
VIR 2R E AR SR T RIS Y R s
B AR RSB R TRRH  FE  T s T AR 598 o

3 TEREYSHEEERBENS TS

- A Wy 2o R M AR VAR B 1 A A A R T
TR A2 B RIS AE Y —FE 1 B AL ((Johnson et
al., 2003; Zak et al., 2003; FHZIIE4E, 2008; X
FIHESE, 2013 ) o HIEGUEIVE I EZ N IR (22
FEFGAE, 2004 ) , SRRl RS0 B AR,
TEHBERIb W) R AG PR AR R4 25 R AT RE 55 7 1l
RIFEWRAER . A Rese ok fy 39 . 4f
LSS R AR R L, RIS RS R
SLUIRER ARk B 4425, 2004 ; Bryant et al., 2008 ),
BT T HE AR AR AE A S 2 N, 3
AV ZREEAEANR R | AR A B AY H B3 A 4%

AT RS T EE R (XIFAESE, 2013) .

X = A W 22 RE P R 40 A 4 SR 1) e
LR B, HIEHAE YR A BT A A
RICTCEH . T, PIEREE T MAIEZFEIR
AR (DTRERSE, 2018) o HIEMUAEY MATE
B S 2 RV B P PR AR T A S ) 2 A
B, A RARREILAY, fUE S ()
O3 AR S A RFLHIE 78 8 40 T 25 B B ( Noah et
al., 2011; P42 1F%, 2015a; BZ401ESE, 2015b)

Singh et al. (2002a, 2002b) $&Hi7EH A +
i, HIERUE Y AL TP SRR = B R SR
JAAE (2013 ) X HE R FRAR LI MRV 24
PEEAT TOFSY, S5 RFAREE IR LI, HIERE
YIRET AR NI, HOARAS I R AT g R T A
FE B R R o i TR, DT I RE e 1 4
WEERER ZFEE . XISFEMHRAE (2013) XX 4
SBCL I AN R IR, BEER A T S RE Y
MR AP & R (H) AR (E) Bk
YRR B

4 Y. TEDY. TEREMEY SN
MmAEXREAIANR

Y Z M LAY 22 M BEA —
FIRR, (HEXXFERIBEA -, Bl
XIE ) AP - e M 2R S R Z b
LY ZFEEBIREA RS SRR R, 115
A 2 E SRS Z PR 2 IEAHC (Johnson
etal., 2003) , Pyl ( DAMEE b 3R As [F]
FE Sl R 1R 2 UORRAE ) AR
Bl ( VIASR) A HORE RS o) R NE AL PR ZRAE )
X A T 22 REPE AR AR AR FAR S R Sl A 4
HHIZ AL, TTREA —LeXT A 2880 A s H 1Y
A B A IR (B2 IESE, 2008; B4CIE
4, 2015a) .

HA A 2235 VO AR 2 R T F A 2 R AR
A, AT RE R 20 B Fh A EL A R 5 ) 52 )
( Van der Heijden et al., 1998 ), Bryant et al.( 2008 ) .
Fierer et al. (2006 ) . Noahetal. (2011 ) & Fi%
W) Z A TR AR B AT A R S AR Z2 AR
ARG R ANIA] . Wang et al. (2002 ) i@ i+ 3%
WA S T S Y R U TR R B o A A SR 2R
W A Y 2R SR B R RO, TR
B 2R TP AR S B K . Fierer et al.
(2011) FIH 454 =@ rH AR &k MAhE%
SEITLL K BT T AR . 2 R e ) 2 i
EREMG, H LA 2R S TE A SR
WEEAOCH:, PRuAs il e O R BE S )
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RS AR 34" B94518 . Shen etal. (2014 ) F|H
454 e iE i PR RS Ll 3 A A
TR TE B0, (RIS ORE Rl B Y IR A v
KAEPIRETE 3 AR R T hOg, SRR, IR
R e v 2L P BtV PR B 2 R S 2 0 5
EREE IR ALY . 2RO SR A A AN ]
FIZERARXT E S 35 pH F B B A5G Y ZFE
PRl = RS, (MY 2 5
WA B, X eegs R, HIE AR
YRR o A i S A ) AT RE A A BT AN [R] AR
TR ZESR, YRS KA 3 A 5%
M AT HE ST o X IAFFY ZR SR T R AL UEY)
HEIE DR o A, IR E 5 220 (HE
V) BRI

HAT, TR R o R R o A R 2R
WY S LIS . A A IR R R
A RRMR AR ILIGE, (Y5 H1EsY
DL RAEY) 5 BIEHAE Y R R ST (R, 2015) .
HTHARFBRRS, &5 L ATEEAHREY
() PR3 5 R B S ) B o3 A A ARAR X 1], B
A& 2R R AT 1Y o BEE AR
FERUED A 2E N, AR & B 1
A PR T 25 R R 2 R M R R LA — o ) 3L A
KR, CAEE T AUES LTy kb
LA IR, T H R B st A2 IR B R R T
I AR EHER T (Ge et al., 2008 ) .

SR, AR A5 D st R 2% e
YIRETE 25 [8) 28 57 AR ST A TR AR R4, &
BEREBRGHRA . MRRE . AR, ME
KNI B FRHARFBAEAR G, BT, AFZSER
FEN T EERE Y R A . BIRRUEY) SR
TSR AATTE MR A S AL L | dndar oo 3R e
Yoy A S G AR A5 ) RE )52 Wi S5 R} 22 [] R iR A R
AT (BEHERE, 2015; #EEHESE, 2017) , Tid:
A2 EES ( metabolictheory of ecology, fijFK
MTE ) ER RGO AN 22 WA 25 R G BRIE A ST F A1t
T, CEAEERFNSIRIZREA) 20
M (Brownetal., 2004; Lietal., 2007) .

5 HRREE

(1) R A w5 R UIAHOC,
DR I T JRAS [) R 1 A ) 2 R (R 9 L B B A1)
X BR A A AR A R SR AR S EE B W) . R
TR EAEE kS R, NARA TG X
(B AREAE , JHLr RS AT 5 BRI 9T IX [R] 4%
HREZ —,

(2) AL A . AS[E] L ik S AN TR Sy

YIRh 22 BEVE IR A% Sy ) FE B St — A
BRI Hid, FETRRNIL X RS,
Tt TR ARG W2, NAan%E
BRSO vk bR e L. BRl, 7E 3R
YR AR S IIRE RS T, e LAY
ARSI R R . ik, MBI FEMITRNLE S
T, R Y 2 REE R ik R R
AT 38 B 7 AR T 7 B ) O 2 o

(3) 477, HUEYREE PSSR E 24 3
Fr, BRAZSALREIE . MRS RS ARG . SRR
FaEMEHEE (WALIES, 2015a) o HIERUEYRT
2553 A0 FUEE AR & 37 T4 e A s R] A2 ] RUBE T
BHRRE LR, KL, REESOV R B 5435
G A A Y 0P S 1 T s N E LN
FE b, BRSNHE PR TS A AL i 25 5 8 TR
WAL 9751k ( Hedénec et al., 2019) . f3357E
AN RUEE | 1 5 A K 06 RO A W 2 R AE T
FRER TN, G2k i o BoAs sy, PR 8 5
VRN YR 2R B O R 5 (X PFSE, 20155 Zhou
etal., 2016) . X—FSTESIEY AR 155 T
WERH, (BXTF A Y E v — EUR e . 255K
b, R Y A AR AT S AR A B A
W HE A2 SR HE A, AR B MEER A A Ry 2 A
Z LRI A SR DX (P TR 2 e ) 1Y
PR, BAPHS A Y 2RI R T — 3, )
T L DL Hb B2 AR W) 25 SRR DGR R O S8, OF
St MR E A S AN LS &, WP A R R
W) ZREVE AR AR S R G R M ST AR
2R

(4) HIESYREE I ZREE AT R N £
FEPE, BN G A BRR G gRml | ARSI SRR,
R R AT TR R i TAE N 80 FHA A | B 57
A AR ZREE RIS

(5) RHZMITE FBAIR R Y e 11
Y REE N TERLS, ST 3R R
N D) 286 FNPT- A 44 22 -l o G L 398 A ) 2 R
PR R S A A N 2
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Recent Advances in Altitudinal Distribution Patterns of Biodiversity

LIU Bingru
College of Biological Science and Engineering, North Minzu University, Yinchuan 750021, China

Abstract: The altitude distribution pattern of biodiversity is influenced by many factors, including climate, space, and environment
and so on. A large number of studies have found that environmental factors play the most significant role in driving the responses of
plants and microorganisms, therefore, it is of great significance to explore altitudinal distribution pattern of biodiversity driven by
environmental factors. This paper reviews the changes of plant, soil animal and soil microbial biodiversity along the altitudinal
gradient, and five distribution patterns and possible mechanisms of plant diversity and three distribution patterns and possible
mechanisms of soil animal diversity along altitudinal gradient under temperature, humidity and human disturbance were revealed. At
the same time, it was revealed that although there were species patterns in the distribution pattern of soil microorganisms at
altitudinal gradient, the mechanism was not very clear on this basis, it was considered that the distribution pattern of biodiversity was
closely related to the scale, so it was an important direction for future research to carry out the research on biodiversity at different
scales and their response to global climate change; the research on the change law of soil animal community diversity should focus
on its physiological type, nutritional type and ecological type at different research scales, the difference of driving mechanism of
microbial community construction led to the change of community evolution law, which still needed to be supported by the theories
of geography, biology and other related disciplines, and combined with the theory of microbial community construction, to provide
scientific basis for the protection of biodiversity and the study of ecosystem stability under the pattern of sea-level distribution.

Key words: biodiversity; plant diversity; animal diversity; soil microbial diversity; altitudinal gradient; distribution patterns;

recent advances



