


5 F I
(SHENGTAI XUEBAO)
RS A F40%5 £ 131 2020 7R (¥AT)

B X
g+/\BHEESYALEE
“— AR BE LR NOR BN EEAFERRLIEHEE e FoORVEBE MRE & (4241)
P EIE BT A BRI B TR TR LIRFDE F oo WEEL FHRE (4252)
HFEAESRARATREIEIRAE T ER A —— AR T A e AT KR B, % (4264)
By A AR T -3 FE T AR B T A By IR BB IR B IUA] e etk FHE NEE,F (4279)
ATRBHEAHROLTABEBVESRGERE S HHAE v wEAL,R A, FE K, % (4291)
A TA84R B 5 IR L6 37 88 T L TR R SR AARM e EANRGARBE, T B, % (4302)
ESRARS AL FAUREABEWREF L —— A KL RBHEAR TR A G oo
....................................................................................... zHEA £ F F K. % (4316)
MALBRREFEFNZEEEREARTAMNRAARERE e SBE RWH, FWE (4327)
AT ENVI-met #9358 7 i€ 3 G A A0 B2 B 3T PM, 69 FoR BRI oooeeeeeeens R % Ok, T T #, % (4340)
CEAHRRBFEIAEE RIS IEMAIRL e OB, EEE, % (4351)
A TR FEGERRLZATRE YR IEN—— A FEARBE A BGRA ] eeerrereeeie e
....................................................................................... EXH,ETE KKX,% (4362)
AR RARAE o KRR B E A S AR BB TRBG RA e
............................................................................................. i #% T K, EBEHK (4371)
A M E AN R T e k W,E BB W% (4383)
FAOLG) S ER G FHREBEAMNBERAELBATHLE BEM EEH,F B, % (4392)
BT R KEEIRAIRE R B Brf e B .0 H,E % (4404)
BERAEEARARENKEERE TR FEHEH g A I 2 N R T
....................................................................................... E¥XE KEF EFH, % (4413)
BPRALR PR T LR AN B L AT B MHR,E K, PN, % (4425)
EEZHLAKREABEEE DB DETARIE v BWH,A OB, F 8, % (4436)
SRR B & EABREM B B EHIE v BEW, LR, FEE,F (4445)
F) R AR A F B P BRI A F X 3L, BB R T, % (4455)
R B LA AR R L3R 3 RO AR B S M 3 B KA ) A A o ovvmeeveee oo x| L HGE (4462)
2L EHEFREARBEEHRSFA AR S RE,ERE. A B,% (4470)
P E AR ERTF ALK ZEE KRR R B E T ORI, E E,E (4479)
Zuk ERIEET AR ZRED LS FRHE e LEF, Eoesk, FiF % (4493)
ZskKEEER R AEL RN TR R eeennneens HEF, mER,FaRh, F (4507)

JTER @ R AR E SR e AR T RSB AR T A S AR e Hely e O, ERE, BIBE,F (4516)



LESFKAERBIAKMDE R T T EHEGFT B E AEEE . XNEL, % (4528)

A A D RANA AR EM) S RRE T rhecee FHEE A R, F (4538)
HUBESBEHAFRBEERT RBAES AR OB e ¥ our, WEE T, % (4546)
A Fu&E LIDAR H B T R TR HRILBEIE coovvrrrrrrrmrrrnrnriir e

.......................................... Y ERH,EXRE-B AR, FAHE - MR H %, % (4555)
PEFS ST ERNRE LT Y T TETIC)-L L SRR FHE, RER, BET, % (4566)
LEDHRGOFRREERTHD RS WA oo ® OB,% W, RME, % (4573)
¥FRTEHLD R RELART LRBES AR THAEeeeeenn IR, x| M HEER,E (4585)
TR REAAE LB KB BFR TG ooeerrrneeeriiinreriieineeiiiee et Y B, KRBT EREER % (459)
MR LT ARBEER TN LRI BAEM i

............................................................ EHEAE WWE - XER FENIT - KRP T, % (4605)
B Ao PR AS R A LIRS G AR LR E D AR B E B ceeeerrearrrrneaerrien e

.......................................................................................... BEF RibFRKE, £ (4617)
AL E B RB AKALIRIE G TDIE FMceernrriniiniiiiiniiii, ZRE, ¥ 9, HNEM, % (4628)
BHRRERREBBILALEE 5 XA AR BB LS BB LB B rreeeerrrrnreeieinneninninenns

....................................................................................... Z W MANY, ERA,E (4641)
WRF OFFEEERKRNBRFRLEABBRABHEHIE oo B W ER, HEHE (4651)
BooliR T RUEAHELRECBIH RBAMENE EHE o RIZ,GHE M F,%F (4659)
BRSFLHANBRRETHRE A BB SRS FHB AT G I BN, BHMR, % (4670)
AEKHHELEAFHEMIRAELRGY A LG ELATA F B RAEE B, % (4679)
SRR TN, A BB IR TR cceereerrerrerireiirii e, # %, TEE (4689)

HFIEE BB :CN 11-2031/Q * 1981 * m * 16 * 458 * zh * P * ¥ 90. 00 * 1510 * 43 = 2020-07

CEEECEEEEEEEEEEEE

HEZERG: TAM E-mail; 28835652@ qq.com



ACTA ECOLOGICA SINICA Vol.40,No.13 July,2020( Semimonthly )
CONTENTS

Spatiotemporal variation and driving factors of NO, concentrations in the Belt and Road region  ++«reeoeeereeeemcrioreeieecceiierceciieenn

....................................................................................... FANG Kai, WANG Tingting, HE Jianjian, et al (4241)
Spatio-temporal pattern change of desertification and its driving factors analysis in China-Mongolia-Russia economic corridor +++++<e----
..................................................................................................................... FAN Zemeng, LI Saibo (4252)
Evaluation method and application on regulating service value in marine ecosystem: Wenzhou cily’s practice ««+«svvsseesessvariciiennn
.......................................................................................... HAO Linhua, HE Shuai, CHEN Shang, et al (4264)
Landscape pattern evolution of wetland and its driving mechanism in Wuyuer-Shuangyang River Basin  o+eereerecrcrineeniiearnaininiens
....................................................................................... WU Jinhua, FANG Shifeng, LIU Baojun, et al (4279)
Spatial distribution characteristics of typical ecosystem services based on terrain gradients of Bailongjiang Watershed in Gansu --+------
................................................................................................ XU Caixian, GONG Jie, LI Yan, et al (4291)
Ecological health assessment of Kaikong River Basin based on automatic screening of indicators in Xinjiang +ceoveceecearecracnreiannnee
.................................................................................... WANG Xiaogin, LIN Mengjing, DING Zhe, et al (4302)
Coupled coordination of ecosystem services and landscape patterns: Take the Grain for Green Project in the Wuling Mountain
Area as an example  ++eveeereee i LI Huijie, NIU Xiang, WANG Bing, et al (4316)
Spatial and temporal evolution of natural capital utilization in the three-dimensional ecological footprint under the regional
economic differentiation in north and south Xinjiang -«ecoceeverererenieiiiania. JIN Mengting, XU Liping, LI Penghui (4327)

Influence of vegetation arrangement on PM, s in urban roadside based on ENVI-met «--eceeeoeereemiiiiioiiiiiiiiiiieii...

.................................................................................... GU Kangkang, QIAN Zhao, FANG Yunhao, et al (4340)
Assessment of the tourism and recreation cultural ecosystem services in Three Parallel Rivers Region -rcvoeeeereeecrersneiaiiiniiniian,
.................................................................................... GUO Yang, YANG Feiling, WANG Junjun, et al (4351)
Environmental impact assessment on traditional agricultural systems based on carbon footprint; a case study of Qingtian rice-fish
CUMLUTE SYSIEM  +++++srsrrrereesiuntsiniittitititt et CUI Wenchao, JIAO Wenjun, MIN Qingwen, et al (4362)
Using atmospheric concentrations of carbon dioxide and carbonyl sulfide to assess the uncertainty of carbon fluxes simulated by
terrestrial biosphere models ++++++++essvereieruriiiniiiiiiiiiii HE Wei,JIANG Fei,JU Weimin (4371)
Effects of salinity on early development in sexual reproduction stage of the scyphozoan Nemopilema nomurai Scyphozoa
RRIZOSIOMEAE v+ v rvvrrersrsensenserentousmrnranrssssnseresssusrsssnersoeserssnsesssnsnns CHAI Yu,DONG Jing, DUAN Yan,et al (4383)
Community structure of ichthyoplankton and its relationship with environmental factors in Zhongjieshan islands, China -:c-eeeeeeceeene
................................................................................................ FAN Ziwei, JIANG Rijin, LI Zhe, et al (4392)
Effects of temperature on the growth and asexual reproduction of moon jellyfish (Aurelia coerulea) polyps «++-seeeseereeieriiaiiiiiiiiaia.
............................................................................................. DUAN Yan, SUN Ming, DONG Jing, et al (4404)
Effects of biochar on growth and yield of rice in an acidic paddy field: findings from a five-year field trial <+« voerrveeeenerenieniiininie.
.................................................................................... RONG Feilong, CAI Zhengwu, QIN Shasha, et al (4413)
Soil carbon, nitrogen and phosphorus stocks and ecological stoichiometry characteristics of different vegetation restorations in
degraded mountainous area of central Yunnan, China «:eveoeeeveceiininns HE Gaoxun, WANG Yue, PENG Shuxian, et al (4425)
Dynamic characteristics of cadmium storage and distribution in the subalpine forest streams «+«++ectseereereceriiniiiiiiiaiii,
............................................................................................. JIANG Yurui, ZHOU Jiao, LI Han, et al (4436)
Population structure and dynamic characteristics of a rare and endangered tree species Michelia wilsonii Finet et Gagn ««c+sceeteeeeeenes
................................................................................................ QIN Aili, MA Fangiang, XU Gexi, et al (4445)
Aboveground biomass estimate of a karst forest in central Guizhou Province, southwestern China based on direct harvest method «-:-:+
.................................................................................... LIU Libin, ZHOU Yunchao, CHENG Anyun, et al (4455)
Spatial distribution of carbon and nitrogen acquiring hydrolase activity hotspots in rhizosphere soils of different plants — «+ccvcvevveneeeen
............................................................................................................... LIU Shuang, ZHANG Xinyu (4462)
Water use of three shrub communities in Mu Us Sandy Land ~ «--oeoreveveeenenees ZHU Yajuan, CUI Qingguo, DU Juan, et al (4470)
Differences in tree-ring growth response of Pinus sylvestris var. mongolica to climalic variation at different locations in northern
CREA ++evvevrrrerereaenrnerieateatrenereiieerenserieraseasersesnossrossronns LEI Shuai, ZHANG Jinsong, MENG Ping, et al (4479)
Ecological stoichiometry of four typical herbaceous species in the Littoral Zone of Three Gorges Reservoir «-+rree%eeevrecieseiiinniiine.
................................................................................. KONG Weiwei, WANG Xiaofeng, LU Hongyu, et al (4493)



4698 £ OEF % R 40 %

Spatial distribution of plant communities composed of different life history species in the water-level-fluctuating-zone of Three
O T S SU Qingin, YU Xingchi, QIN Hongling, et al (4507)
Effects of understory light on functional traits of evergreen broad-leaved forest saplings in Nanling Mountains, Guangdong Province ---
.......................................................................................... ZHENG Fen, LI Zhaojia, QIU Zhijun, et al (4516)
Seasonal variations of carbon, nitrogen, phosphorus stoichiometry of four emergent hydrophytes in Jinze Reservoir, Shanghai --------
.......................................................................................... TANG Yue, TONG Chunfu, LIU Maoya,et al (4528)
Effects of throughfall reduction on litter decomposition of Pinus massoniana plantation in subtropical China — +«--c-veereseeciiciicnanenne.
.......................................................................................... SHU Weiwei, CHEN Lin, LIU Shirong, et al (4538)
Effects of different grazing intensities on the community structure of beetle community in Stipa breviflora desert steppe «++«:-eevsresseees
.................................................................................... CHANG Hong, SUN Hailian, LIU Yahong, et al (4546)
Terrestrial laser scanning for retrieving the structural parameters of Populus euphratica riparian forests in the lower reaches of
the Tarim River, China «cocoreeeecreniniiimiiiiin. Asadilla YUSUP, Umiit HALIK, Abdulla ABLIZ, et al (4555)
Response strategies of Lolium perenne L. to karst heterogeneous habitats under drought stress «e«ceererrererrennimiiiiii.
.................................................................................... WANG Jiamin, SONG Haiyan, CHEN Jinyi, et al (4566)
The functional diversity of understory plants during the transformation from Pinus massoniana to Cinnamomum camphora forest +-------
.......................................................................................... HUANG Chao, WEI Hong, WU Kejun, et al (4573)
The fractal characteristics of soil particles during the restoration of Medicago Sativa in a semi-arid mining dump  -+ceseeeerrereesennnne
.................................................................................... WANG Dongli, LIU Yang, GUO Yingying, et al (4585)

.......................................................................................... YANG Jing, ZHANG Yaoyi, TAN Siyi, et al (4594)
Numerical classification and species diversity of terricolous lichen communities in Bogda Mountain of Xinjiang, China --+seeeseceesees
.............................................................................. TIAN Yanan, AHAT Parida, ISSAK Mawlanjan, et al (4605)
Effects of warming and exogenous carbon input on the abundance of key microbial functional genes of carbon-nitrogen cycle in
peatland soil «reereeereeerannen GAO Sigi, SONG Yanyu, SONG Changchun, et al (4617)
The physiological adaptability of Carex cinerascens to different water level environments —«eseeeerereereereaneesieniiniiniictiianee.,
....................................................................................... YAO Xiaochen,CAO Yun,ZHENG Guodi, et al (4628)
Effect of different artificial restoration methods of Karst rocky desertification on community composition and niche characteristics
of woody populations in Shilin scenic area :-roseeresrrerrrerrriiisiiii LI Kun, XING Xiaoyi, LI Yilun,et al (4641)
Characteristics of arbuscular mycorrhizal fungi communities in rhizosphere soil at different growth stages of Bothriochloa
ischaemum in copper tailings «+s++++-serersrrrenrer i JIA Tong, YAO Yushan, GUO Tingyan (4651)
Heavy metals distribution and circulation in soils and their enrichment characteristics by litter in urban typical forest communities
in Foshan, China -+-s+-ssseseeeemsisnnniimmnniriiiiie e ZHU Li'an, ZENG Qingping, LIU Yong, et al (4659)
Effects of acid rain on root morphology and distribution pattern in the buffer zone of broad-leaved forest invaded by Moso bamboo
................................................................................. WANG Nan, PAN Xiaocheng, BAI Shangbin, et al (4670)
Advances in research on the effects of human disturbance on biogeochemical processes of heavy metals and remediation =~ --++»<+eeeeeeer
............................................................................................. LI Ting, WU Minghui, WANG Yue, et al (4679)
Multifunctional agricultural landscape: concept, progress and study paradigm ---c-crseeececeneere TANG Qian, DING Shengyan (4689)



(EBRFH)2020 £EFITRE

(EBFR)RAPEREEARDESEE, PEESEES PERERASHFERARF LR EMHE
SERETLFABT, QTITF 1981 F REASFTHRCMFEROFUHARTRE., BRBEFK,
BRFE BT KEMAST RESERIEE  RRESFRBE, AES¥EMBLHRBER R T
8, REESERRER, ARBEFMERESERFASMDRLFIRS HEREFRIEMEERS

(EBFR) TRMEASHFEZEMB RN ARRNFEROFTERTIRR, TEFRXELRE.
BRGR  HRILIGERB LSS, ESEFHL FHE HEANB; HBIAEFRERENRE,
P AR TIEE BT EA RSB B HEFITH,

CEBFRYFA T, K 16 724,280 |, EAEH 90 To/ B, £EEH 2160 7T,

DEBIE: 010-62941099, 010-62843362 E-mail; shengtaixuebao@ rcees.ac.cn

ML . www.ecologica.cn

BITMER flak MESE X BT £ T WEAWN  Kk&EE KB X B YK

¥ &5 % B ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEAT 1981 4 3 BRIF)) ( Semimonthly , Started in 1981)

$40% F138 (202047A) Vol. 40 No. 13 (July, 2020)
M B O(ETHFER)RER Edited by Editorial board of
bt . b IE X KRS 18 S ACTA ECOLOGICA SINICA
HR B4 FY ; 100085 Add: 18 ,Shuangging Street , Haidian, Beijing 100085, China
HiE ; (010) 62941099 Tel: (010)62941099
www.ecologica.cn www.ecologica.cn
shengtaixuebao@ rcees.ac.cn shengtaixuebao@ rcees.ac.cn
= |\ MEN Editor-in-chief FU Bojie
E 3 ® JPEREEADS Supervised by China Association for Science and Technology
* H PEESEES Sponsored by Ecological Society of China
th ER B A SRR I L Research Center for Eco-environmental Sciences, CAS
Hiht . JLFTIE X W BE 18 B Add: 18, Shuangging Street, Haidian , Beijing 100085, China
R 4R TS ; 100085 Published by Science Press
H 44 & * F 3 i Add: 16 Donghuangchenggen North Street,
B B AREETEORERAT Beijing 100717, China
EART 2ELMWEE Printed by Beijing Baochang Color Printing Co.,Ltd, .
BITRE 827 Beijing 100094 , China :
EART FEERESRSBAT Subscribe by - Science Prese Q
BIGRE  M670 Tel;0:0-640ng32, 010-64017539 8
X . E-mail ; jou cspg.net
i B AEHBHRTIL T Domestic issue  All Local Post Offices in China 82-7 8
;;zoggi’zégmnﬁ 9 Foreign issue  China International Book Trading M670 5
N Corporation v
e’ RBLIES R3S Add:P.0.Box 399 Beijing 100044, China -

ISSN 1000-0933 CN 11-2031/Q Efft 90.00 7T




