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Fig. 1 Change of edible fungus production proportion of each area in 2003 {A) and 2015 (B)
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Fig. 2 Proportion about China's edible fungus production of each area in 2003 (A) and 2015 (B)
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Fig. 3 Edible fungus production and concentration ratio of production trends of typical provinces in China
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Table 1 Migration direction and distance of edible fungus
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A Gravity center coordinates Gravity center migration
Year ZF 2 Jria it
Longitude/(*)  Latitude/(*) Direction Distance/km

2003 116. 14 33.02

2004 116.12 33.00 FERE 2.32
2005 116. 02 32. 89 iy 17. 66
2006 115. 88 32.83 iy 16. 29
2007 115. 84 33.04 [iiiks] 23.88
2008 116. 22 33.32 Fib 52.74
2009 116. 58 33.82 Fib 68. 18
2010 116. 69 34.14 At 37. 44
2011 116. 80 34.39 At 30. 37
2012 116. 40 34.28 i = 45. 85
2013 116. 36 34.22 iy 8. 25
2014 116. 23 34.29 ] 16. 41
2015 116. 18 34. 49 [iiiks] 22.91
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Fig. 4 Movement track of edible fungus production
gravity centre in China from 2003 to 2015
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Table 2 Abbreviation symbol of model variables and impact assumptions

TR w5 MR E
Variables Abbreviation symbols Impact assumptions
B R E A P T EF RS E) Concentration ratio of production of edible fungus (dependent variable) Pcon

R Mg (EE G ) Wood yield (proportion) Quood +
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Fig. 5 The results of edible fungus production spatial

correlation test in China(Moran's I index)
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Table 3 Estimated results of the influencing factors about spatial distribution of edible fungus production in China

A8 Variables SAR-Panel-FE SAR-Panel-RE SEM-Panel-FE SEM-Panel-RE

Qrwood 0.071 0% * (2.27D) 0.075 3% * (2. 364) 0.080 6* * (2.550) 0.089 2% * (2. 757)
Qpriind 0.684* * * (3. 876) 0.743% * * (5, 225) 0.622% * * (3, 594) 0.701% * * (4, 822)
Naempl —0.003 45(—0.171) 0. 009 00(€0. 503> —0. 003 09(—0.148) 0. 007 10(0. 388)
IncRural 0. 000 461* * * (3.679) 0. 000 544 * * * (4, 348) 0.000 529 * * * (4, 069) 0. 000 603* * * (4, 658)

Tasset 0. 002 78(0. 031 9) 0. 093 9(1. 074) 0. 009 70€0. 112> 0. 091 3(1.050 9)
IncUrban —0. 000 187 * * * (—3, 320) —0.000 227 * * * (—4.164) —0.000 217* * * (—3,743) —0. 000 254* * * (—4,519)

Rueg —0.011 9¢(—0. 087 5) —0. 055 0(—0.397) 0.014 6(0. 106) —0.011 7¢(—0. 083 4)

A - - 0.146* (1. 956) 0. 156 * (2. 006 06>
0 0. 107(1. 430> 0.117(1. 609) - -
RZ 0. 946 0. 940 0. 945 0. 941

RSP CEIHR, * 0 o IR 0% SHF 1K P FRE.

Note: Student's test results are in parentheses, * , *

R 3 AT RBL, 4 Fhas 6] T ARRE 28 v, 25 A] [
SE RS Wi JE TR HBE 2 (SAR-Panel-FE) 5 23 5] [
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T HEA A, 3607 [ 300 8 B RAF R HA
P (HyE— 20 3 B i B s A BB 1T 2
BT B 5T 43 500 5K & AR B ) % BB AR G it =
(Log-likelihood) , i J& Al Fi 77 vtb (5 8. HE ] (akaike
information criterion) F1 it B 2% #E W (schwarz
criterion) T2 H AIC {HF1 SC1H, L IS4

* ,* * * means the results is significant on the 10%,5%,1% level, respectively.

JE f A AR 5T
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Table 4 Log-likelihood value, AIC value and SC value of the four models
HE# Models WEAMR G H B Log-likelihood AIC SC
SAR-Panel-FE —419. 293 852. 586 845. 586
SAR-Panel-RE —502. 166 1 018. 332 1011.332
SEM-Panel-FE —418. 634 851. 268 844. 268
SEM-Panel-RE —502. 517 1019.034 1012.034
3.2 BRAH A R R AT S 4 41

H SEM-Panel-FE MR 1145 R 7] A1, A
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Fig. 6 Comparison of the national average value with
urban residents per capita disposable income and
rural residents per capita net income in

Heilongjiang and Jilin from 2003 to 2013

WAL, BB AR T 45 B b dE A B0k Bl &
(NaempD) 2P IHEEFE=F A (Lasser) SR ESE
RS % LLl (Ruveg) BARFT 5 5 R R —2,
HIFRES BEMERE, HFEBA T RER M



5% 20 39

It B B Z2 183

R AR el A 7 B R AT DB T AR
AP LS XAl 2B 7= A0 4 P T A 5 £ L E
BB b AR 2 L K PTG T AT R B
AT A = B8 T AR P [ BT BUBT AR I R
B HEHE HRSE R LA R RREL TS
Tl ) 2 JR% BB A 8 IR B 9 IX 3 o £ R T
At PR S3A0 17 56 24 i A 7= 2

4 Hit5R=

M a A, WEE HE W A=A R A%
TREMIGEEMNAEL, KEELSTHNERE
7~ B E B A= M R AL X LR e e,
AL RN ENE S AR ES W E
bFHH. BRHEESSHMHEXERRERE
/NsMoran's 1 #5835 KT%F, REGHE L™
Rz EEF BT, EFL EWRR,EBHAERE
T EZ AN RES | B A = H RN B R #1750
B, SRR ERBEN R, FIRALS T
KRBT EHE A=A FEEE W, KT
=g Bl ol A LB A R RAE A
S AT E R WA= 2 IEH M, RERERA
WA B B e, XTIk, MR R EE
B P R R R A E A IR TR I B L TR
MERRH TG RATF, B LU XR AL,

EXTRIRE R, & AWM A =2 8048 5= R
PR 5 M) 2 3 1), TR IR B AR PR IR, JU ST
FRMBETR R T & N A G & T, A =
) &SRB P B 72 b ) i X T st — 25 HE i o ZR AR
EREE Y TAE, (REEE WL = AR
BN ; £t & R 2, & R A =K 57 3]
T8I G , — T T 55 3 J1 78 & W b X R] 94 T X%
BREAEFHEIHERNRR. A — T EEEHERY
B WA P HAR  FRARXS 57 3l 1 55 sl A B 7%
RWETHELEM., A AN ERE AL
AT E R R] S BE AT T8 R A = )
EMWLS T TSR RN G A . RIEREHSER
JEAHE X 45 H B AR TEIREE .5
RSB LERERARE =L, ZFRUESH
B =MV AR S 7= b B 2R ) ) ) R R DA T 2 7R
AT s (2 S0 T B 10 & 13— 2 R B
R XT FAE = iR | S B T EE

S22 30k

(1] H%&E,. KR . BERE. % SHESLERER RSB
BT, BWFR, 2015,34(4) :524-540,

(2] F#L2E R ER. REAM S AR E = BRBSH
KPRAT R ] L HERZ T, 2010(4) :107-113.

[3] RZEE, BB R, % 05 FRESHEA ™R84 R
TEOLAHLT ] & AR, 2013(1):51-53,

(4] 5P, ER, RHEHAH. BRE & HEF R R &R
AH0T0. AbFEE,2017(22) 1 167-174,

(5] #Esiwk, sk PERHREESMHR FELERSRZE
S UFHRTE G L], Rl K%M GESB D,
2015(5) : 48-58.

(6] BkmheE, JRCAE. AR vt m 4. B B AL EF=45 R B i
B BRI R WM GEERSAD , 2010,10(3) : 38-44.

(7] AFA. PEEEAEF= R4 REE L EWHEE S [(D].
B BT R %2, 2014,

(8] ZEEPK, B U, bR, 5. LB & HE IR - R R
MR O RIE, 2012(7) 1 4338-4340.

(9] #L, BRoCtE. s EAKRBAE S RIG /AT XEREES
WrLT). G333, 2011,31(12) ; 2086-2093.

[10] FB25%, KR, 3R 5, 25, b EM A LR = 28 (0] A7 B 2 T i
BEr [T, 2B 3R, 2013,33¢5) . 117-123.

[117] ANSELIN L. Spatial econometrics; Methods and models
[M]. Basel; Springer-Verlag, 2010.

[12] ZRums, TER . 8. BE TRz HEE Rh B4
R EEREER A TEE D EFEA8EE] MRl
KM GEEBR2END , 2016(1) : 42-48.

[13] ELHORST ] P. Spatial panel data models, chapter 2 in
handbook of applied spatial analysis: software tools, methods and
application[ M. Basel; Springer Verlag,2010;377-407.

(147 JTHEAE, T R4, X ZT =AM Rk Ik Lk sh &
EHFR]. 2, 2012,32(7):123-128.

[15] BEKTI D R, RAHAYU A, SUTIKNO. Maximum likeli-
hood estimation for spatial Durbin Model[]]. Journal of Mathe-
matics & Statistics,2013,9(3):169-174.

[16] REH. SHABEEERIGEMEAE LG SGHEED]L &
JAB,2013,35(4) : 69-70.

(17] MR, Z%m. 328 & FREAE AL KT 5= R T &
WRER)]. £ AW, 2011(4) 89,

(18] Bkik#R, fitg, AR iE. BEFEFAFHETREERMERE.
BEFHERERERESV] KL LG S5EHE, 2014(4) . 67-77.
[19] KhzR. dEMEE=XEEmRBSHRLIT] FERRZY,
2009(4):31-38.

[20] XIRZFE, 3. PEEREFRAFGRETLERHEESS
BrlT]. feolk 225 18], 2012(10) : 36-42.

[21] 22, AEA, BE R REER A MG RET AR
e B 2 L], kBl , 2014, 40(5) :902-910.

[22] RFL, I FHERR, %, AL AT B E RS



184 It 7 B Z2

10ACH

AR & AIH.2009,31(1) 4244,

[23] M. R RE W W EZTEYWEEMR . & TR
W SHEAHTLD]. BRI Al kS, 2011,

[247 HAUSMAN J A, Specification tests in econometrics[ ] ].
Econometrica, 1978,46(6) :1251-1271,

[257 ANSELIN L,REY S. Properties of tests for spatial depend-
ence in linear regression models[ J]. Geographical Analysis,1991,
23(2):112-131.

[26] LESAGE ] P. Econometrics Toolbox[ CP/OL7. (2010-03-

30)http: //www. spatial-econometrics. com/.

workbook[ M. USA; Center for Spatially Integrated Scinece,
2005,

[287] LUDDEN T M,BEAL S L, SHEINER L B. Comparison of
the akaike information criterion, the schwarz criterion and the F
test as guides to model selection[ ] ]. Journal of Pharmacokinetics
and Biopharmaceutics,1994,22(5):431-445.

[29] B& KR, R SEER S R8T W
RAO AP R 2R, 2013(1) - 27-31,

[30] ZX. hEEHEM VA REHT] & AHE, 20111
1-5.

[27] ANSELIN L. Exploring spatial data with GeoDaTM.: A

Study on Spatial Distribution of Edible Fungus and
Its Influencing Factors in China

ZHAQ Zusongying, ZHENG Zhi'an, WANG Jiao, ZHANG Ping
(College of Engineering,China Agricultural University, Beijing 100083)

Abstract; China is the most productive country of edible fungus in the world. However, the spatial
distribution of edible fungus production in China was changing with the passage of time. This study
used the panel data of 30 provinces in China from 2003 to 2015 and applied regional gravity center
method to describe the spatial evolvement track about edible fungus production gravity center. The
results turned out that the spatial production had changed from south to north obviously. In the
influencing factors analysis part, Moran's 1 about edible fungus production concentration was
calculated with positive value. Estimation results of SEM panel fixed-effect model showed that there
was a positive spatial effect. The production concentration ratio of edible fungus was affected positively
by the wood and bamboo outputs,amount of employment in agricultural industry and rural per capita
net income, affected negatively by the urban per capita disposable income. The results also indicated
that the natural resource and labor recourse still played an important role in the edible fungus
production, The high disposable income urban area would exclude edible fungus production while the
high income rural areas would attract the edible fungus production.

Keywords: edible fungus; spatial distribution; regional gravity center method; spatial panel model of

econometrics



