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project” ) is an important ecological project aimed at enhancing ecosystem service functions and promoting the sustainable
and virtuous utilization of ecosystems in China. However, systematic evidence remains sparse regarding the impact of the
shanshui project on the enhancement of ecosystem service value ( ESV). Taking Ganzhou City in Jiangxi Province, the first
pilot area of the national shanshui project, as an example and based on seven periods of China Land Cover Dataset spanning
from 2010 to 2022, we analyze the spatial-temporal changes in ESV and its trade-off synergistic relationships before and
after the implementation of the shanshui project and further explore the contributions of different land use type
transformations to the spatial-temporal evolution of ESV. The methods used include the equivalent factor approach,
correlation coefficients analysis, geographically weighted regressions, and so on. The results show that; (1) The
implementation of the shanshui project effectively reverses the deterioration trend of ESV in Ganzhou city. Specifically, the
ESV in Ganzhou city decreased by 4.772 billion yuan in the 13 years, but ESV declined by 480 million yuan less after the
project than before it was implemented. This reduction effect is mainly due to the project’s impact in reducing the loss of
forest and grassland areas. However, the ongoing expansion of cultivated and construction land and watershed degradation
continue to impede the enhancement of ESV in Ganzhou city. (2) The impact of the shanshui project on ESV varies across
different regions. Specifically, due to the influence of the shanshui project, the ESV of Gan Dong and Gan Nan, which were
regions with low ESV before the implementation of the project, changed from decline to increase, but the ESV of Gan Xi
and Gan Zhong, which were regions with medium ESV before the implementation of the project, showed a slight decline.
(3) Synergistic relationships are the main relationships of each ecosystem service in Ganzhou city, and the implementation
of the shanshui project enhanced the synergistic relationships between most individual ecosystem services, especially
between hydrological regulation, raw material production, and other services. However, the synergy relationship between
water supply and other services has weakened due to inadequate watershed protection by the project. The study quantified
the performance of the shanshui project from the perspective of ESV, which provides a scientific basis to optimize the
implementation plan of the shanshui project and helps to improve the scientific and spatial relevance of the follow-up work of

the shanshui project.

Key Words: mountain-river-forest-cropland-lake-grassland system project; ecosystem service value; trade-offs

and synergies
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Fig.1 Location map of Ganzhou City
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Table 1 Ecosystem service value coefficients of each land use type in Ganzhou City
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Table 2 Regression results of shanshui projects on ESV based on DID model

s SN Average effect ZhZSAUY Dynamic effect

Variables (1) (2) (3)
117K T.#% Shanshui project 0.035 " (0.010) 0.041 "% (0.020)

LK TRESCHGERT 4 3 4™ term before shanshui project

-0.009(0.020)

1K TAESZHGERT 3 3] 3 term before shanshui project -0.010(0.012)
17K T RS AT 2 8 2 term before shanshui project -0.015(0.013)
17K T A2 520 24409 Current term of shanshui project -0.010(0.009)

1K TARSEHEE 5 1 1 1 term after shanshui project
LK TR S 56 2 W 2" term after shanshui project
7K T2 fS 25 3 8] 3™ term after shanshui project
2235 % & 7K Economic development level
4l K JEIK - Agriculiural development level
Tk % &K Industrial development level

BRI A. Government revenue

B WL Y Government expenditure

T 2%HE ST Consumption capacity

B [ 5E 0% County fixed effect

0.071(0.072)
0.070 ** (0.029)
-0.044(0.049)
-0.015(0.014)
0.017(0.017)
0.063(0.261)

0.046(0.038)
0.083 * (0.048)
0.035 *** (0.013)
0.062(0.076)
0.070 ** (0.029)
-0.043(0.047)
-0.022(0.016)
0.017(0.017)
0.066(0.055)

I 6] [0 5 558 Time fixed effect 2 2 2
R? 0.997 0.996 0.996
FEAC L Observations 792 792 770

s FEINTE 1% K3 = FIRTE 5% /K- L3, « FIRTE 10%/KF-_L 8 3 ; DID . X 243457 Difference-in-differences

3.3 K TR FECESV B R AR fb Y R R AN [R) 4 iR 2R i A2 £k

A EER LK T AR IS R T2 s M T #E 0R ESV R 9 2RI ESV B L3 X — 7 -
IS RS0 () ) B ok HAR- A b A FH S TR AR AR X 3 b 2 iV FH 9 DT kR

4 R T LK TRE S0 A N T A [A] 280 3 ESV (AR (b B A AR AL RGO, Al L& B Lk TR
XPANTA] - H2E A ESV AR R Y500 22 S 30K, HERR IS i 5 4R bR, R H S5 AR Y SV, {H 2 2% i R AR 8K |
B A A ESV, EUARIN S, (/K TR S (2016—2022 4F ), bt ESV 48k & b TRERT Lok 7 24
17 42T , Bk WE A 53.43% , Hirpr {2 2020—2022 4F[], Akl ESV 5K MR B3k T 11 4270 ; SRR Hs ESV AR {6
16 TR S e H TRERG 203 ik T 0.81 AZJCH1 0.001 427G, BRI 43 1~ 54.62% Fil 75.70% ; 1M 7K 38, Ak Hiy Al 7
WL ESV ARk i 76 TR 5006 Je ) b TR 6 49 0 F % T 10.82 42.55.,2.06 42 TT 1 0.01 42.7T, K i 43 51k
281.62% 35.73%F1 3.72% .,

1B 3R LK TR AS ]+ M 2 78 SV ARk 5 M 22 S A K 32 2 R 78 T LU K AR St i s b b A
RIRAT WERAS, GNFR 3 P - LK TR 04 S R B U /0 1 AP R AR o b 1 0 0 A DAL T At A
Y ESV B0, EARI T, LK TR 9 St £ (5 AR s A b v 483 2 T AR 301 R R T 231.57km Fl 31.31km?,
VD T R R e P G SRR
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Fig.4 Change amount and change rate of ESV for different land types in Ganzhou before and after the implementation of the

shanshui project

#3 WWKIEIMERIEARE LR THUER kn’
Table 3 Changes in area of different land types before and after the implementation of shanshui project

Ll K TR S Y A9 v K TR S S5 P e AL

SN AT SE=S
AR The net change before the The net change after the . TR f #9228
. . . . . R . Difference before and after
Variables implementation of the shanshui implementation of the shanshui . .
. . implementation
project project

FRIHb Forest -773.62 -542.06 231.57
L Grass -53.61 -22.30 31.31

A5 M Built—up land 143.40 148.79 5.39
#kth Cropland 671.50 445.51 -225.99
K3k Water 13.19 -29.78 -42.97
#Hith Barren -0.86 -0.18 0.68

2PN A T H A 2R 2 (Rl AR ESV RIS Ak i BTk gk 4 Fros, Al LA IR .

(1) bR A5 AN T ESV BN 8RN 1K TRESCH e, 50 T UG 4 sh bR s 0 55 A8 | 57
Hiu HERE b B RESR L o MR, S BOMCHL 3 A BRI N T ESV RISk 5 B 56.92% , it ik
76.05% ; [Fl s LUK T ARSI AR , PR AE 3 M T AR 25 O vh i AR 258800 5 26 28 b A6 R e B2 T 3 o S e AR
MR TR SR BUAME A v PEE B0 BB e e 5y X, B T RN T M R GRS

(2) Bk 5 FH b A RE L 5K 5 K U RR e R B LK TRR IR 8 M Tl ESV $Rm iy H 2R, Bk
M5, B A RSy sk R BN T ESV B i) 1 ZERHAR PR R . oK TR SCHE 5, PRHl s K IR 2e 5% Ak #F
i, FEEE U A BT EEMN T ESV I8 ) STk HRIA B -152.02% , 5 ik 81.54% 5 KI5t 2 W 3R v I
KAREEEMT ESV B SE —BHASF PR 2 . (LK TARRSEHE G , KSR S A o #k el i FH bR i Rt
FPHOKIEE A SR EEMN T ESV IR 1) ST 2 RO -23.45% , b7 Heik 13.41% , K380 B H e A% ESV
AL TR Z T 5.97% , UL, K388 SRR TT A AN SGEHE T 7K 3804 A5 08 A 8GR | 30 X B i A= AR A
B L T — BT . BB R Y K S N T ESV N4 25 = REAT P & 1K TR S FE , At |
B KR L A R RS Ao HE R M, S B M A BRI R T ESV b B BT R Rk E]
-21.26% , {5 LTIk 12.16% , 1 S Fp B G2 1) 32 2 i D 7R T« 8 0 710 7 8 110 /K A % ) ot T s < Dok
b7 AR AL A" WEE HARBI LI, O T e B AL R, 75 B ol el R b RS T A 77 PR B b At 7
b Y55 18 AL R AR P AT, T BN WA A AR S | ORI 2 T SO M T A= A5 45 1R Bl AS e
B i U HSE KRB WA A B A S b ESV B — B R Y R R
3.4 LK TREXEM T ESV 25 [A]4E J5 28 1k il 5 0

FAE R LK TREXT ESV 25 [A1A% SR AR AR 1R RE M, AR SC L ¥ I AR J Y Skmx Sk BfF& B0 A RUBE | 4R A5 #8 M
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1818 NEATTHY ESV Rdi , SR 5 iz FH SR 4B 332 4 {8 15 1) M T 2010 ,2016,2022 4F = AN FE 44 B0 Y
ESV, 8 WL 7K TR St s Jm S o Bx ESV A8 fb i | F e is FH B SR I A Bl A B BE ESV RO 28 fk & R 4
5 ANEER NE 5 Fias , Nl UK BR
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Table 4 The contribution rate of land use transformation in ESV before and after the implementation of shanshui project

SHESV A - 1R i R 2 SEESV Wb A A R A R 2

Types of land use transfers leading to an increase in ESV Types of land use transfers leading to a decrease in ESV
DURR/ % i /% DR/ % i b/ %

% T b AL A b - B 56.31 75.23 b - -133.50 76.35

Types of land use b bRl 0.61 0.82 TR, -16.60 9.49

transformation AR FH - b 0.00 0.00 Kb -k -1.92 1.10
R - Bt 0.00 0.00 b - 5 b -4.62 2.64
b7k I 5.59 7.47 b - R T H -10.62 6.07
U FH - 7K S5k 9.97 13.31 K- B H -5.39 3.08
F -/ 5K 1.72 2.30 b - R T H -0.61 0.35
A7 I 0.09 0.12 B - R -0.01 0.01
M- 7 I8 0.12 0.15 KA -1.05 0.60
b - e 0.39 0.52 KSR -0.39 0.23
AL - B 0.03 0.04 R b - -0.09 0.05
L FH M- 55 i 0.00 0.00 LSS -0.03 0.01
T FH - 0.02 0.02 K- #R -0.02 0.01
AL - 0.01 0.01 B Hb- 0.00 0.00
R FH - it 0.00 0.00 R b7 0.00 0.00
S 74.85 100.00 SN -174.85 100.00
S RNy ] 56.92 76.05 b 5K TRk 2 A -152.02 81.54
TKIEE A DTk =z A 17.48 23.35 A Y 3k sk A0 -21.26 12.16
Fh I A DTERZ A 0.42 0.56 TR I S DTk AN -23.45 13.41

ESVH§E/X 10°5%
<10
-10—0
0—10
10—20
>20

0 45 km
[EE—

5 Wk TREKMERTFENMN T ESV EEIER/ELER

Fig.5 Spatial pattern changes of Ganzhou’s ESV before and after the implementation of shanshui project
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Fig.6 Changes in trade-offs and synergies of different ecosystem services before and after the shanshui-project
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Fig.7 Spatial distribution of trade-offs and synergies among different services before and after the implementation of shanshui project
YL-SW ; J5URkAE 72 5 7K SCH 5 ; Raw material production-Hydrologic regulation; SWD : 4 #) Z#EE Biodiversity ; MX ; 3527 52 WL Aesthetic landscape;
TR : +3545:4% Soil conservation; WCY ; 4E4%: 5% /3 5FF Maintaining nutrient cycling; JH ; {6 FF3% Purify the environment

http ; //www.ecologica.cn



10 441 WPE A IKObR B R R 3 18 S TR A2 25 R G55 0 (0 AT P 7] 56 2% e 22 3 1) 32 ) 4771

S DK SO S 4ER IR MEEN L3 A AR BRI R S Tt b Bt LS AR S B
B T AT RS K G 5 S s ML DR RIS 28 o Al BE R BRI T s X 2 ) 52 SCRG s XA LK T
Fed A P 7oK R R LA IR BT AR, B AnK AR S PR B A TR (BN T [ 50K LR G T AR B 2
FEVE R TREAE | X SERE AR R Bl st 1 I S8 X 1 M 7K - R 37 1 DO MRS B0 , TS 2 1 /K SO
TIRORRE HERFIR MBI IR R DI AT . i B AL B A EL A M DN St 1R LR TR
b ER AU AR Bl X0 sk S8 RN T R LS4, 2 BE T K SO e SR I R] 3 £

(2) WK TR SRR i 1 e Y -5 22k 5 F AR EL U RO [ 52 S5 B SOk A 7 5 15 97 0
R K SO AT Z IR BRI DG 28 o ] BEAY I PR 7 T 1 4 DX el S P T %0 Rl B DX, 3 i S92 e 4 3
HuREIE LK e m A T TR B 5 1 ISR AR 7 BE 7, T as i 25 B 1 LK AR S0 R4, A SR A 1l
B ARt 1 OB AR PR S OKSCR AT DI RE  AERFIR 0 IR D RE R PR RI M i

(3) WK TR SEREREAR 1 %0 | 158 i Il THRAEEL ik BEUR AL 45 5 LA I 55 =2 18 4 BB ) OG5
AR I RITE T bR XAE TR J LK AR 0 T WA /K R e i kb DA E  JF H iR X £
N AR X K BRI AE 1 B, AT S BUK R Gk BEER RE AN A2, 1 1 /K B IR 45 I 55 55 LA A 55
bl 5 AR B AR

5 ZiR5EN

51 #5i%

(1) K TR SCEREA RLHL L BN T ESV Bt FREm B #, 13 EEEN T ESV TR T 47.72 12
I, {H & ESV 76 T RS LSSt /> F R T 4.80 /270, 76 BRI ESV ZR4L 7 i, B 1T & 40 A= 7= RK SCIE 5
R 5541 M T LUK TR B S i R A8 A RGE il IRk A 7 K SR AL S AR Y SR b R | IR
Fi HERFFR G RV ZRE NS E R AR A 9 2 ESV (W T RS, A S UGERUR T

(2) 7K TR A S RESL B M Tl ESV T BRI ZE 14 5 25 PRLE T 1L K TR 1 SRR /D 1 A 60 6 )
TSR, M R R by 453 T RRAE TR S S5 430 R B T 231.57km® Al 31.31km* , (FRHRHb | #15 H Hu )
Ry 5k 5K B0E 2RISR BELAS T 8N T ESV B4 F,

(3) 7K TR PSR AN R X3k ESV (45 ma EA 22 S5 | L5 3505t mir ) (I 0 X B —— 8 AR Xl i 25 B
B 4 mem B s s E e e R B ESV HLE R T R (A5 St i ) (X I —— 5 1 X 3
M) EEe s KB B XA R BT X XA ESV T T /NI R RS

(4) BN T A PRI S R G SS Z M AVMRI SE 2 0 3, LK TRE A Stk — 2B 3 it 7 KB/ PRI A S &R
Bk 55 Z R R IF] G 3R JUHR K SCIAT sk A 77 5 HA IR 55 22 5] i B ) DG 22 48 £ A S, (H K BE A 25 5 5
ik 55 2 [RIP ) 26 R A TR SO f5 B0 T Rk 3,

(5) WK ARSI, 7K SCIRIT 55 AR 55 2 1] R ) O 2R 184 26 AF 648 22 1) b DX 4 A 7 3 e 10 5215 A5 =
FE AR BRIV RS CE AL SE T DR AR S B B S A eam B JFORE 7 5 AR 3R AR A P
[7i] DG ZR 48 25 AE T8 22 1 b DX A AR AL L DX 7K B8 AL 45 55 At R 55 (1) 1) IR ) DG R B 22 ) J IX 43 AT 7E
i g EEE %E | TR

(6) AR SCHETF LUK TR St 1y A S it 5 P 858 8 St 7 1 LUK TR X ESV B 23 AR A FIAS AT I3 [7] G R 1)
S A8 T — LG N E S (AR LN R B 5, B PO R = DRl K TR St 41 BR A
FERIBR ] ASCAPEAS 1 LUK TR 11 30 AR 2 R GENR S5 (A5 0, A 25 P38 [R] L K T S Ty e il A28
PRI 35 5 IR 55 3 SCAR IR 55 1 LA S 7= b (B R 4 5, DRk, 38 T Ll /K AR 9 ESV 48 IR 1 &5 T A
FEAER HR AR SCACR BCY 2 PR 1325 R R FH 28 28 A8 A SR A LUK TR 4 R, 7T BE A7 AE 35 B 0 BUAH X6
T2 X LA S e 1Ly 7K TR St X ] — A= A PSS A AR AR T BB RS2 M S B . A1, AR SR BB SR L A7 S0 £
Pk — 20 PRSI . AR BIRIFGE W] LI 5 = 5 I e A B8l 1 A 7 10— 2D U AR S I A TR A M

http ; //www.ecologica.cn



4772 JAE = 45 4

TRV LK TR A 2 2R G0 A 55 1 1 5 9 1 1T R 25 3 52
52 #iX

P K TR AR S PR B B SO T B A 28 SO R i — I 444, JE 1 LR oe 4538, 4
TFEAL (1) S BR XS KSR G A ST 3 b 2 SR 3R BN T LUK TR Y S T A 3 K SR Y
IR 55 1 ESV R R, BRI 7K BEIR A 45 5 FoM IR 55 Z M A P R DG R, XU N K BUAE S R 4
AT IR, T MR XS KSR G PR AT, AT ARSI i 7K $al A A OR AP i TR N RO 1 b 5 313 79 A
AR TAER B AR 7 $E T RN W b 5 B 1 i L 4 R 3 K B R G L TR ) S it (2) 7E#F
RS L, BME A S RGP R &2 WK B R, A SCEE R R I, LK TRE 4 576 B AT 8 ) &
YA PR IR SS 1 ESV R a S, HARb A RREe Tk i N 1T ESV I8/ 10 5 H ik 80%, PRI, AR A1 7K T2
R H 5 BUR AR DR 2 IR I R, B0 LA A 28 R e R 55 1 AR A RN T B LS
—MECRAE SR T SR, DI R s i & % 2 FAE S R G LR L, Nt Ui A SR SR e
fEgs Hn  fEsh ol m g =l B AL Tl A J , WAl 24 il AR A R BT 5 48 0% & e AN B W AL 4 22 () P X
(3) A [l DX R BB PR o ‘) LUK TR St 48, Bl s rp s [X phy 22 0% % e 5 3T A v 1 5 ) 0L
T8 A S FH R RIS 5 Y ESV AR LK T ARSI 5 Bt 0T R A 3, 2 b DX 2 Jon i ok vl Ak 34
A SR 2[RI BN 5 T8 P DX R o0 S A lb R B R T DR R B A 4 T R e BBk b, DT 3 3 ESV #£
LK T ARSI B0 T RS 34 1M X T BN AR B & A S R I G S5 4t

S 2% 3Lk ( References) ;

[ 1] Postel S, Bawa K, Kaufman L, Peterson C H, Carpenter S, Tillman D, Dayton P, Alexander S, Lagerquist K, Goulder L. Nature's services:
societal dependence on natural ecosystems. Island Press: Washington, DC, USA, 2012.

[ 2] Costanza R, d’'Arge R, de Groot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, O'Neill R V, Paruelo J, Raskin R G, Sutton P, van
den Belt M. The value of the world’s ecosystem services and natural capital. Nature, 1997, 387(1) ; 253-260.

[ 3] OuyangZ Y, Song C S, Zheng H, Polasky S, Xiao Y, Bateman IJ, Liu J G, Ruckelshaus M, Shi F Q, Xiao Y, Xu W H, Zou Z Y, Daily G C.
Using gross ecosystem product ( GEP) to value nature in decision making. Proceedings of the National Academy of Sciences of the United States of
America, 2020, 117(25) ; 14593-14601.

(4] Bz, KT, FPHE, kA, Bk, Bk, MWL, sdst, e, i, T Bolk RS B S50 A S R GRS B4l
Jrik. HhERAE SRR, 2024, 26(7) :1763-1778.

[ 5] LiJ, RenZY. Changes in ecosystem service values on the Loess Plateau in northern Shaanxi Province, China. Agricultural Sciences in China,
2008, 7(5) : 606-614.

[6] LiF,YeYP, SongBW, Wang R S, Tao Y. Assessing the changes in land use and ecosystem services in Changzhou municipality, Peoples’
Republic of China, 1991—2006. Ecological Indicators, 2014, 42(1) . 95-103.

[ 7] Chen R, Huang C B. Landscape evolution and it's impact of ecosystem service value of the Wuhan City, China. International Journal of
Environmental Research and Public Health, 2021, 18(24) . 13015.

[ 8] FuHW, Yan Y D. Ecosystem service value assessment in downtown for implementing the “Mountain-River-Forest-Cropland-Lake-Grassland system
project”. Ecological Indicators, 2023, 154(10) ; 110751.

(9] Ak, sREE, MR, RIgM, Mg, UG, B2, 2280, BRaLa, RWIRR, 20, flk, D, s/, Tomefl, Bk, 2255,
XBTCLL, WAPRER, . IEVI R TR SR R RIE S XK. hEBRABEBE T, 2023, 38(12) : 1903-1914.

[10] EEF, s/, BUESE, TR e, 250K, B/ BH W PR W) DX A 25 AR G0 M 55 0 (B 2 28 A B AT B[R] 5G 2R. b BRRL 27, 2022, 42(7) :
1229-1238.

(11] WL, SKRENE, fok. AR bk iR R g B TR X A A R G MR 55 LA/ 3 7] B Bkl ). AR 3243, 2023, 43(23) @ 9952-9966.

(12]  whig, Hifgm, X4, Bk, BCFAR, SRk Be. 8t m R S ELEE DX A 35 R e IR 45 AU 5 Db ) G R P —— LA 2 Tl ). A 25241
2022, 42(20) : 8115-8125.

(13] XU, x4, £J507, XUk, BEE. SRS M EATE A B E Py . o A Ak =3 (h3E30) |, 2023, 31(8):
1343-1354.

[14]  EZE, SR, A& RS RS HNE 5 10Kk R A SR EE R . £, 2019, 39(23) : 8702-8708.

http ; //www.ecologica.cn



10 441 WPE A IKObR B R R 3 18 S TR A2 25 R G55 0 (0 AT P 7] 56 2% e 22 3 1) 32 ) 4773

[15]
[16]
[17]
[18]
[19]

[20]

[21]
[22]
[23]
[24]

[25]

[26]

[27]

(28]

[29]
[30]

[31]
[32]

[33]
[34]
[35]
[36]
[37]
[38]

B, JuE.  IZKOM H R A AL A TS AR Y T S ek . RN - BRI EREE, 2019, 29(2) ¢ 1-6.

U], TR, FYE, BT, T4, S IO R A S P B R TR R S BR HS. AEAS A, 2019, 39(23) : 8692-8701.
TP, A, TR, KRR R AR S ORI B S IR AR T . IR AR P, 2020, 48(22) ; 50-54.

MEE, IO, Ew . s T LA 5 A S DR 8 S ) U RE AR AT, T K R4, 2021,11(1) » 28-31.

BRIBE, FRWF, AlA W, R, JRAFE LKA W R D — R AR AP B B TR LA AUV A E R RESL. AR 4R, 2023, 43(21) .
8894-8902.

EIy, B, 4, B, Moo, $FOCHER, RS, BRIMAE ) N TS, LKObR R AR A ORI B AT 3T E B R I Al BY SO B R
4R, 2022, 26(8) ; 1547-1561.

WAERAR, LM, RFHE, BRPHAR R, M &k ST LK R E 2 TR A S P Es. ESIR, 2023, 43(2) : 650-659.

PG, T, WhfdthE. RSB E TR A BB L A RIS e—— LU VE 8N ). BREESE, 2023(5) « 58-61.

Tk, E. AR XA S R GRS M YR 56 FR A AR RFAE S S RE A XS, T Rk 2023, 37(7) @ 100- 113,
e, SRR, R, MOOW, 243 ST EAUNME Y BN T A S RE M S M E ARG, AR, 2015, 30(8)
1243-1254.

WWZF, T, B, R, B30 BT LR A S REMS M E S 21T Ik ——LUiE i i S ). ERatss, 2012, 31
(10) ; 1775-1784.

ZELETE, AOKW, B, M, 2%, TN EREESWEN T REESRERS M EAEMIZ. P EAES R SMR(hES),
2015, 23(3) ; 373-381.

AR, E/NFT, TR, MREJL, IR, PhREE, DPFR BT R GRS (L PPA 00 AR VI A AT A A S AR BT 2
7, 2018, 34(6) : 563-570.

MICAS, GEEIR, WAL, mug, B0, BE S0, BAY, BE, ZEb . IR AGE TR Bt X A 25 2R G IR S5 (B 23 AR Y
. RS, 2020, 40(18) ; 6597-6612.

FARE, BEs. PO T Har 8 XA S R GRS W 25 50 5 KO i D 5. WL . BIAERR, 2022, 49(4) ; 498-507.

MRaes, FHRH, ARBRE, WIS, SRoKMS, ABAR. HIT 0 30 U U 200 3 7 - b AR A R B U AR S R G S5 (B B R . A AR
2023, 43(22) ; 9459-9470.

ZRATE, TRIRRE, EOk, SRR, 22E, BbR. BT S R G MRS A R R A DRI DGR AR, 2021, 41(17) ¢ 6981-6993.
TS, seRe, XIESE, fORE, EMRIE, B, TRE. T GWR R PHA F 4 0 HURK ZS 18] /010 FHAE B s mi R 2o, 4R
R, 2021, 41(12) ; 4876-4885.

WM, kToR, XAk, MOBER 22k BB k. PRk &R, 2022,32(2) ¢ 17-36.

SKAETE, ARmAE, Sy, BT, X 2 R [ O A T AT B T F A R RS, 2024, 40(1) : 196-211.
S FE, WHEAE. BN LK B R A S AP B B T2 S AR BRI, 2018, 46(13) : 80-83.

R, T8 2. T 5K SR O R £ o i b A4 25 2R G R ik B 32 i —— LA AL 44 S ). 2B 282541z, 2019, 39(2) ¢ 672-683.
TR, PMEET, BEIATT, PR, HET ORI 05 B X A S R GRS B I TR As el gy 2R RS, 2019, 39(1) ; 97-107.
TR, FUR, BEIATT, PMERT. BRI HLX R RS R S S R GRS M E A 43 AR AR SR, 2019, 39(6) @ 1969-1978.

http ; //www.ecologica.cn



