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R FHEMRBEFTHRR TEERE SHERIKHHLE

! 2 S 2 ] s 2 > 2, 3*
1 NPT A RZEREE 2240, ILPE KJR 0300065 2. [P AZ##E 4 & BT, (LPE KJE 0300065
3. WP RZEG ARG, P KJF 030006

TEE: BEEEALRR A AR A% O R —, DX 55 R Sl R B PR A R ) A e M R S R A R 9 I
FAARER IR, Ry T ISR AR B TS 2R SO RRLE] Bt T IR T s, K I IR el U5
%, BT E MR X AL TE A (Larix principis-rupprechtii ) #K. &4 ( Piceawilsonii ) #k. 4T ( Picea meyeri )
Ak, S (Pinus tabulaeformis) ARLLKMER ( Betula platyphylla) Akt dkdT 1 4EIRE SR, AT B EREE S 5 LN T
FEWCFIHEVE 7 s ARG . Mantel Z3#rFifie Mantel S3 BT 25 R4 R, Toig e ie b - LR P 2 T o T I LR I IR 45
My, TIERTFEE EEMIREN ) (R=04654, R=0.464; R,=0.4936; R,=0.4862, P<0.01), Hr +EHHLRMA RS 1
RIS SE A e M B ( R,=0.5908, R,=0.476; R=0.6292, R=0.613, P=0.001)., It4l, & /KEFMEMALTE
XA A 3 EC DA BT S . SR I R R R L, T R TE R 1) o ZREE B (P<0.05),
M p 2R/ (P<0.05), 7E—E R LRI RN . TR 5 PR PR 2 T B R (45 0=
ERW, R, FERIRE T AR A SRR R REIR SRS S R HE R R A, PR R B S 2 5 B

RN, BRI R A DX I R PR SR SRR bR S RO R A, ELRIE

KB AR IR R R KGR
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HEVE 10 L W 2 R T 25 4 Ry i A S 2R 9T
IS — ( Tedersoo et a., 2012), 144k
SIS (Gause, 1934) AN, WIRhREE RIS
G ir FEC AR AR RETE Z e PR 2
MU, e g M 202 Lack 1 Galapagos #E5 %t
IRJR3CE ((Coerebini ) BUWFFT, USRI T
BREER M, RSO HEEEE . 5
AR, FRAHF BRI SR 0 0 1 P X S he B e
FENEH, DL FRApR b Rl R 4 ((aggregation )
EIREE ARG, X R BRI 2540 32 2134
BHRTHm (Kaser et a., 2010; Kraft et 4.,
2008 ). HHICINR, FEVE IS RRAE vT DLE A2 2R 5%
A AT, 22— e PRt 2 ( deterministic
processes ) . I 4k £5 A2 & W o i
( Whitfield, 2002 ), #IAHFETE NP0 F S B8 1 52
g, (HUCHREE NITA AL T [R—5 SR B YRR ) &

PRSI, A I RS Rh S R S 2 e
HoeE R, &— 1 bALPE R ( stochastic
processes ) ( Hubbell, 2006 ), -5 5I|—SLif oSz
BHER % (Volkov et al., 2004; Zhou et d.,

2008 ), Gravel et al. (2006 ) ¥4 b WG RI S 8% 4
RIESAR (continuum ) R, AL S R
PEHE S — M IE SR P, ILSERY AR R
TSR B — R AL, PTLLE TR £ R e
T R A R I RE LM o AR R A A B A
Y EZYE (Dumbrell et al., 2010), ©F %Rk
ZILTHYMBHY, e A YRR IS
B (Guo et d., 2015), fZEWIREIES5F DR
HIBTFSEITAE S 45 % X1 ( Fuhrman, 2009; Zhou et
d., 2012), BAWASINN, UEYRE R EAAEE
P EBRH (Finlay, 2002), Bk sRhe 7Y
BSOS (Gulay etal., 2016), A -F
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BEUCNLA, DAA L e R RE L 2 i b P g 4
Jnimi s (Nemergut et al., 2013; Zinger et al.,
2014), WK AR EC . T2 E i (Martiny et al.,
2011), TEABRRE EXF 4 DGR IX SR
X 3R AR SN TRAR LA AT, ESE
PHR S RZ T B RS A (Hazard et al.,
2013 ). XUEAHHE PGS, e s Ak
BRI R AR — 58 .

TSR, BuaL, HAWMRNY
HRE Ty, EIRUE RS AR R, 1LV PE R
ANV e B ) AR AR 3 LR b, R A
HTYEELZ, TREZNEAR, 00 mMERm
HIANLET; 2054 E LT o Jm B BRI AME AR,
5 2R R A | X B TR [ AR ) £
TAE PR S 3 Y EL IR TR (TR VA, 2017 ),
ALK PCR-DGGE 7 AR T 525, X IR
15 5 PR ZRARY) I LR R S5 A RIS, 41
T ey 3ol BRI R A DX e R 9 110 2 R o) R A 7R
G Nk A=W R AL e A M E A VI A B 7 B 2
FEPEAERFHLH RO S
1 #REHE*®
1.1 HREER

Pe I E K H AR XA T B 2 ko Bt
( 37°48~37°56'N , 111°24'~111°32E ), T K
104435 hm?, J& BRI RREEZ KA, AFHRE

KiE 822.6 mm, 4EXR 43 C. RIGFEH{IHE
Mg P A2 e Y5 m A ( Larix  gmelinii var.
principis-rupprechtii ), R AYAEILE Y L AL
( Pinustabulagformis), FI#T ( Picea meyeri ). ##F
(P. wilsonii ), F#E ( Betula platyphylla ) F1£T#E ( B.
albosinensis) k%, FEHL M B HAARSS B L3 1,
1.2 Wi S5HFEREE
121 %t

T S22 8 Bl (2010) Wy 5k, +8Ek:
rn A PR X AR . AS R B 28 10 4
FERL (3% 1), YEMIXIR AR E; 7€ 10
AREHE ERETT (1 mx1 m) Hiext A2 EL 0~15 cm
JEERE B A, PN Y 3R & 45 H 50
g, FEAMEA, A 1L K#EK, &% 10 min, K
PRIUE ARG R 5 15 B PP AR VP s BE A 2
B, PR 1, 2, 3. 4, 8, 93 6 KEHL, BEAEE
HHL 15 em AL 3 TR SR PRI 15 g, K AL B,
SRIGWEN 5 mL #:F/k, 1RG5, ET 50mL
WE.OE T, 0.22 um BEREE T, VERNRMAY TR
BV, Ar5E TAHINI 6 M REH, & 45 R A T
T3 15 em AL, FUbEESE 12 4 H, RS,
[F] s SR b A 34 A SRy o) R
1.3 H&ESH
1.3.1  EI3EFEALME B e

FH HANNA HI3221 ( Mg Viyae=1:2.5) M +

F1 M IEEFIEY R

Tablel Theinformation of soil and plant communitiesin samples of this study

i’ FEb 7 4 537 1% TR
No. Sample Longitude Latitude Altitude/m Sail type Plant comminity
b 1 ! !
1 BMC 111°25'57"E~ 37°53'03"N 2161 Betula-Phlomis umbrosa+Veratrum nigrum
Sandy loam
e+ Picea wilsonii-Euonymus nanoides+Cotoneaster
2 PwMC 111°26'29"E ~ 37°52'35"N 2 006 o ] )
Loam acutifolius-Pyrethrum pul chrum+Thalictrum petal oideum
e+ Picea meyeri-Spiraea pubescens-Phlomis umbrosa+Thalictrum
3 PmMC 111°27'09"E ~ 37°51'56”"N 13888 .
Loam petaloideum
WP L  Pinus tabulaeformis-Spiraea pubescens-Medicago sativa+
4 PtMC 111°27'39"E =~ 37°50'54"N 18%4 ! ] )
Silty loam  (Micia sepium)
I 1 ) i . i I
5 HtMC 111°2929"E ~ 37°51'53"N 1902 Hippophae rhamnoides-Thalictrum petal oideum +Potentilla nivea
Sandy loam
[pie: S Larix gmelinii var. principis-rupprechtii-Rosa bella+Lonicera
6 LpMC3 111°30'30"E ~ 37°51'00"N 1981 B . . )
Sandy loam  maackii-Bupleurum chinense+Thalictrum petal oideum
W%+t Populus davidiana+Quercus liaotungensis-Spiraea pubescens+
7 PdMC 111°30'01"E ~ 37°52'37"N 2008 . B o .
Sandy loam  Lonicera maackii +Cotoneaster acutifolius-Carex tungfangensis
FHibFi#EL Larix gmelinii var. principis-rupprechtii-Spiraea pubescens-Carex
8 LpMC2 111°30'34"E =~ 37°53'06"N 2050 . ) o .
Silty loam  tungfangensis +Fragaria orientalis
9 LpMC1 111°3223"E =~ 37°53'14"N 2709 Silty | Larix gmelinii var. principis-rupprechtii-Fragaria orientalis
y loam
. Herb 4 Caragana jubata-Potentilla fruticosa-Gentiana
10 CiMC 110°32'40"E ~ 37°53'10"N 2651

Sandy soil

macrophylla+Ranuncul us japonicus
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8 pH {&; FH vario MACRO cube JCZ /i3l &
+IERER (TC) FLEA (TN ) & &; JH CleverChem
380 4= [ S| K Ak 2720 S0 2 SRR AP ), NH,"
s IR A Rk (Bank, 2000 ) W%
AP (SOM );  FHBOGAT 5 ki B 23 BT X
( Matersizer 3000 Laser Diffraction Particle Size
Analyzer, UK) illE +HERLEE; S REOCHABTIN 71k
DR AR A G P ( OCAAH, 1986 ).

1.3.2 X3 EAFMR A PCR ¥3%

] E.Z.N.A.Soil DNA Kit 7] & ( Omega
Bio-tek, Inc.) $EHCEIEZILHA, FFERIES Y
NS1l: GTAGTCATATGCTTGTCTC #l GCFung:
5-CGCCCGCCGCGCCCCGCGCCCGGCCCGCCG
CCCCC GCCCCATTCCCCGTTACCCGTTG-3¥" 14
H# 18S rDNA A B, PCR WK% : 25 uL
10xEasyTaq Buffer; 0.25 U Taq fi( 500 U ); 2 uL 2.5
mmol dNTPs; 2 uL DNA (10 ng Z247 ); 519 (10
umol-L™) %% 0.3 uL; MKEWFEKZE 25l . RCR
RN SAFE: 94 °C 4min, 94 'C 30s, 58 'C 20s,
72 C 20s, 30 KAEHR, 72 ‘C 7min, 10 CIR-AT,
1.3.3  TWAS RS B kAT

AR AR L BE IS FL YK ( DGGE ), K FH 8% RN
IR BE I, 78 P B BT i - B R 26%0~31%.
HUK S IXTAE HLJKZE i, 60V, 60 C,
Tk 12 he YL G, K15 DGGE 44 k3%, FIH
Quantity One (version 4.52) #{ForHr e, %
HRCRI 5 IR BE (AT Shannon-Wiener Z2kEPETS
8 (H'). Pidlou #2454k (J) MFEFE,

i-n

n n
H'=->1p (1)
Zn'™n
J=H'/InS (2)
A, n B AR n EES R ET

A2 SOUREMh Y E AR Magurran

eta., 2011),
1.4 BHRAH

iz ] SPSS 19.0 Y HLIN F 22 e Mtk LU
WHEE SRR R, WO ERBFEE, XA
LSD kst 2 & i ; 2] Canoco 5 # 4T
FAFRIIT; i5 1 Gephi 0.9.1 S M7 il ] 9 28 ¢
#; iz Ri386 3.3.1 T Mantel /M Filfl Mantel

T
2 ZER55%
21 REEFMNEEEEEMEREEN

6 MU TR FEHLA TR B BEE o- ZFEME UL
# 2, LpMCL HE Y% Shannon 550145 &
YRR, T BMC b B TS R AR R4 R
/N, LPMCL, LpMC2 2 PWwMC ) Shannon $5%X .
PISIBEHR B A B 225 (P<0.05), #FEHLfY
T HEEEREN 3 DR AR R K
FTHEM I, T T E B Shannon Z4EYE, =F
AR E 4 ) 259, 18.14 Al
0.89, X} HEKEH /M5 K 2.35, 14.65, 0.88. filF
B L P VR 2R RS 5O it o, DL X
B B FL A BRI S5 R, X AT R i AR

H] RERONE Ry v Al AL, R EL TR VS 4540 32 21 AL
IR il ) 52

T R HERE R p- 2R YE R
0.51(0.62~0.44 ), Tfii 6 /X FEEEH (1) F-H4{E A 0.54
(0.75~0.36 ). Kb LpMC1 il PmMC ok, i 0.75,
LpMC1 Fl PWMC fz/)N, 4 0.36, LpMC1 Fil LpMC2
28], LpMC2 Fl PWMC Z [a] () p-ZREHAE 5 R
0.38 1 0.40, HHILAI L, FUFH LR o ZFE0ER
FHEE, B RN, fE—E R R
[N, AT “FPYs” Xy LI BT TR 4540
B, FHUSLURRE, PREE R IR ST & Ak AL
NERE SRR PR, BV AIE R s (R ) X

*2 EFARE#EMTERY “BFERE” TBEEREESENE
Table2 Diversity of fungal communities in microcosm soils in different plant communities

ZAEPE Shannon'sindex

FEJ¥ Richness

Y51 Pidou'sindex

Bl Samples P T4 (ERTERe 3 A Tl 3 A
Soil in microcosm Soil in sample Soil in microcosm Soil in sample Soil in microcosm Soil in sample
LpMC1 2.81+0.1a 2.05+0.0e 22.8+0.0a 10.81+0.0e 0.90+0.0ab 0.86+0.0cd
LpMC2 2.66+0.1ab 2.42+0.0c 18.8+0.0c 16.82+0.0b 0.90+0.0ab 0.85+0.0cd
PwMC 2.77+0.0ab 2.53+0.0a 20.8+0.0b 14.82+0.0c 0.91+0.0ab 0.94+0.0a
PmMC 2.34+0.1c 2.52+0.0ab 14.8+0.0f 17.83+0.0a 0.86+0.0b 0.87+0.0bc
PtMC 2.63+0.1b 2.44+0.0bc 17.8+0.0d 14.81+0.0c 0.91+0.0a 0.90+0.0b
BMC 2.31+0.0c 2.14+0.0d 14.8+0.0e 12.81+0.0d 0.85+0.0b 0.84+0.0d
4 Average 2.59 2.35 18.14 14.65 0.89 0.88

ARNGF R ER B, P<0.05

Different lower case letters within columns indicate significant difference at P<0.05 level
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TR A L B A AR .

BT P 6 Z W T A () AR S X A WV 1
SR, 3P EL TR RS AR R S N KA
PR 5 2 IEAROG (36 3), BRI, i+
A RRFE A Z B EHEE SRR L WBE . K.
pH LIS RAH B A A BE A2, ARG B K
FTHEAEHLFE (SOM, Ry=0.5908, P=0.001), Hik
J A S ( Ry=0.476, P=0.001). + 3 & /K&
( Rn=0.388, P=0.001), ‘EAI1#x HEA W B 1Y
S, Ah, HME pH. REEBEAIEEE IR A B
ERM, X TR R R, AL
Mt 2 A K ( R=0.6595, P=0.001), {H 1A%k
# ( R=0.613, P=0.001) Fl+ 17K ( R=0.566 4,
P=0.001) F5ZMTE R de 5 o AR U038 XA
WS 2 (R=0.3256, P=0.003), MMiX T
TIHEERE AR, B, RIER R
BN FE M AT I R R R — 2
2, Mantel /00 (36 4) BT, TIERREE A
R PR~ 34 X6 e i 4 8 L D R % A M ol 2 52 i)
(P<0.01), R{E43%IM 0.4936., 0.2652. fi Mantel
SrMTERE, R RS, TR X B R
HISEIRAT S 0 E 7 (Rm=0.4862, R=0.464),
22 HEYEENERFREELEHNIM

APt (betweenness centrality, BC)
O3 HT R TR RS AN RIS A ECR (K 1),
A EAMACHENERERILS 160 X ( Bl~
B160 ), Xif R b - 198 B A SR () AH 56 2R B AR
PONHER KT (F 1a), A 6 4 CHEERE,
3514 B1, B1l, B12, B17. B22. B23; IMii%T
Gitane: NGB AP S Y LN S S B cyN
THEF (FE 1b), HA 54 CHEZAE, 4390 B14,
B16., B32, B30, B8, iX 5 NCHEZRBEANEAAE

* 4 HEBESEMEREZEEFH Mantel 11
Table4 Mantel test analysis of the relationship between the structure
of fungal communities and soil and plant variables

Mantel #5; fii Mantel #:56
Mantel test Partial mantel test
Rm R R R
+HEHF Soil variables 0.493 6%* 0.4654** 0.486 2** 0.464**
Hiti Vegetation 0.265 2¢* 0.386 2** - -
Ren Fil R 435012278 05 77 RVRE b+ L BRI 2540 5 1 DR R
PR PYAHCREL, **FR P <0.01
Rn and R indicate the correlation coefficient between soil and

A5 hr Variable

vegetation variables and the relative abundance of soil fungi in the
microcosms and samples, respectively. ** indicate P<0.01

TFRIA MO 130, skt B16, B30 WFEET
RIS T RARK, RIS AN AR T ATAR. EIAT
MREVCT R L3, 250 B8 I E ik . K
P TE AR AR AR S T 4. AT
BT R A TR AR A (B AH AR T EE XS R A - 4
N, HOCHERBEEOm >, X RRIE R N EIE
I — R BT T e A D R A S T, T
T H I O s AR E AR B e i) (1
a) HRA.

R IR R, AT (kA
RHMRHE ) RAEYHRZE (FEEH ) fEIRksh+
RS A R p B AR, EREE DT R
o DX I AR RV 2548 BT A — 2 A5
3 Tt

JRIREREE 34 (species sorting effect ) 5 X I,
PBFR % (dispersal limitation) FRERT 8 PR 1M
YRR A IR — M E 5 (Chase, 2010;
Ricklefs, 1987), FATANXMFh S FEXS -3 A
BEIESEMAR B BB AR, (1) IR eIt s
s A 18 BB TR 1Y Shannon $8550R =F 57 BE RS BRIk

* 3 HEBESWEIENEREFXZRMN Mantel 1056
Table3 Mantel test anaysis of the relationship between structure of fungal communities and soil edaphic factors

HEiHF Environmental factors R P-value R P-value
a(AP)/(mg-kg™) 0.613 0.001 0.476 0.001
REWERS Invertase/(mg-g™-d™) 0.2956 0.005 0.3343 0.002
@(NH4*-N)/(mg-kg™) 0.2451 0.01 0.196 8 0.03
pH 03133 0.002 0.3306 0.004
@(SOM)/% 0.6292 0.001 05908 0.001
+ 5k Soil water content, SWC/(m®m™®) 0.566 4 0.001 0.388 0.001
S U°C 03475 0.002 03357 0.005
a(TC)/% 0.2849 0.007 02511 0.007
o(TN)/% 0.2786 0.003 0.268 2 0.003
TR EE D 0.3256 0.002 0.133 4 0.07

R Fl R 431128735 S0 7 L SN 3t - 38 0T 4317 5 45 BRI TR AR G R %L
Ry and R indicate the correlation coefficient between the environmental factors and relative abundance of soil fungi in the microcosms and samples,

respectively
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FEnR AL SRS (£ 2), 5 Silesetal. (2016)
FIRFFT 4 SR —3, iR e EC TR I 0 3 A
Shannon 544, HEEMFEECS 3% pH 218
FOAEMIIE, ANE RIS L2 B AR T R T AR A
h R T MO R, A R A
v, AZBCNME T, T E R RIS 3R
MEST i L R i B A P, SN ISR 1T 52
(1107 BrIvp Tty n 1 (T = M= ST [ e s 2 2
( Robinson, 2001), AidtAMFsE SR, BEE K
Frer, EREREY R Z e T #43% ( Bahram et
a., 2012), (2) THERE . K53, pH [ESEEN
Tl A ) B 45 R 1 G BE TR T ( Bahram et al.

2015), AMFRLE LR, AR R e R sh B R
A R AR EEAEH (£ 3), TR
BELOSkE. AU, pH (E. Bk, BAE. AR
B, NHg =N US43 A il R ol 7 38
LA BEVE AR = B A B 5 (P<0.05), (3)
KT IREE R T XU PR S5 A I sg i, — A
Ky, HIEGE YRR AR S R
MBI (Chenetal., 2017), —SEE(EL
TN B FRAR T AT S e, dk g g Hofh gk
YIREE, AT, M S AR RN I
(BGR) araEeT AREERIBTibus -2 b8 PSRRI Ee -2
iR 25F (Tedersoo et a., 2014 ), AHFFES:

5 Ping et al. ( 2017 ) MMFsEah R—3k, AR
BRI R 285 4[] e 57 3] 4 S A 85 IR 1 f 2 R A S 1)
SO, PR DR 20 HRE i B R I

(b)
B 1 #tiE (a) MEFELE (b) EHEEXEHELRMEE
Fig.1 The network map of interspecific relationships of fungal communities
LLALRSRFIRPERM R W F A, SEAFFOREMR R RE RN WANBIE BT IR AR N ERIERL, KN BC R/
Res lines indicate the possitive correlation and green lines indicates the negative correlation; color nodes and numbers indicate the funga taxa modules,
which sizeis accordant to the BC values

A 1 PRLELAR AR iR 0 7 IR O T 2 A Bk P 1
1, Bl “everything is everywhere, but the environment
selects”, X5 T Z4E (Wit e 4a.,
2006 ). Tedersoo et al. (2014 ) i+ ECH I 4ER
ZAEVERE YA T TS, DONTE IR
B FEERZ AR A Y g s, HARTTHE
WY EBR A IS R BIr Bk 3l 9. Rapoport 32: 1]
R KA ZEE R AR, Z K
PR ] [FIRESE T 4R (Sul etal., 2013),
I 3 42 S B O 9 G A 0 4 BB 58 v ) B s
R, TRITTEA RIS T, AR RIRIE
YRR ETEBRS, sSUEL A Y
E YIRS h FRIGEEE N2, RAGETIH
%o ASOA N HAER K- 2B BRZY, MTER
TRV D) 2 B Ak, AR TR 2 Y 25 R R R B
Kby EEIF N (Karayanni etd., 2017 ), A<
W ST BT X AN [a] A v BE ) JL R A B S 70+ 48 TR
TR, RIS S, B XY + B8 T
AEYER IR, B BT AN R ) -3 A e rh
ik —AELL b, RIS o 2R
EHEE, B 2RV, BRI R, ARIX
B CECTR VR AR I8 X T R AR S B
WA, BERE D SRR S5 A I B A B
IFEH

BRIAEE IR, A=Wl He A P Sl h do A
SO, EY LD SR AZ BT I PR BT S AR ] 5
S S, AR YIRS R Rl E R O L &
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SRR IS S v 4l LR 2 ( Barberan
eta., 2012), BC/rtriwsn, SUEHM ML,
NSRS i SR e SN VP Sy da S
B, CHEHEA (18] 1b), ZRRREIAAE AR
THRAEA, fE—E B R R s RS R
jaFugi
4 ZHig

TERIBRE b, o Mo e R BRpk 3
WA R S RS, e R A
HESU, DT RIAE  N B A it T PR R e
TE T H RS RIATE, IR — e R B R
TS RIS AR T HE RO, N ) LR RV 2 A
T2 A 52 BRI 7% 1) 22 RE PR AR AR5 I 5 1
XU

SE k-
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Analysis of Driving Forces Underlying the Structure of Fungal Community
in Temperate Forest Soils Based on Microcosm Experiments
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Abstract: Assembly mechanism of community is one of the core issues of ecology. The relative importance of regional processes
and local processes on assemblage of microbia community is a debated focus so far. In this study, the microcosm transplant
experiments were designed to investigate the assemblage of fungal communities in different habitats, where the regional microbial
communities as a source community were placed in the soil of communities of Larix principis-rupprechtii, Picea wilsonii, Picea
meyeri, Pinus tabulaeformis, and Betula platyphylla for one year culture, and DGGE techniques was used to identify the structure of
fungal communities. The relationship between the fungal community structure and soil edaphic, and plant communities, and source
community were analyzed. Mantel test indicated that soil edaphic was main force underlying the assemblage of fungal community
(R=0.4936, P<0.01), where SOM was the primary factor (R,=0.5098, P=0.001) related to relative abundance of fungal
communities, and other positive factors included soil temperature, soil water content, pH, total carbon, total nitrogen, available
phosphorus, invertase, NH,"-N, and dominance of plant community. Meanwhile, the source communities significantly influenced the
assemblage of fungal communities in microcosm. Generally, the local environmental filtering primarily influences the structure and
diversity of fungal communities, while dispersal limitation have secondary effects on difference of communities, suggesting that both
local processes and regional processes have important role on fungal community, and the former is dominate force.
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