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Abstract: In order to understand the changes in species relationship of dominant species with sample scale, a
typical wetland in the Poyang Lake region, the Nanji Wetland National Nature Reserve was selected as the study
area, three belt transects with spacing interval 100 m were surveyed, which consisting of 2—3 sample plots (8 mx
8 m in size) with sample spacing interval 80 m for each transect, eight sample plots in total. Each sample plot was
divided into three sample unit scales with spatial sizes of 1 m>1 m, 2 m>2 m and 4 m>=4 m. The methods of
variance ratio test, 5 test, Jaccard index were used to measure the change tendency of overall interspecies
association and pair interspecies association for the community dominant plants with expansion of the sample unit
scales. The results showed that Carex cinerascens, Cardamine lyrata, Artemisia selengensis, Mazus japonicus,
Potentilla tanacetifolia, Triarrhena lutarioriparia, and Poa annua were dominant species according impotance
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value. With increase of sample unit scale, the changes in importance value of dominant species were not
significant except of Carex cinerascens, which increased at first and then decreased. According to variance ratio
test, there were no significant difference in overall interspecies association for the 21 species pairs from the seven
dominant species, and which changed from negative association to positive association with the increment of the
sample unit scale. From y? test, there was no significant difference in species-species association for most of the
21 species pairs at the three sample unit scales. With enlargement of sample unit sizes, the number of species pairs
with significant association dropped down and that with positive association stepped up gradually. According to
Jaccard index, the degree of species pair association enhanced continuously with increment of sample unit scales.
Therefore, it was caused that there were many plant species with low occurrence frequency, the resources
distribution variation within plant communities at different sample scales and the competition/cooperation

relations between plant species in the study area.
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Fig. 1 Map of study area and sample plots
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Tablel Importance value of plant species at three area scales
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Table 3 Jaccard index in the area gradient of 2 m>2m

A g ==
Sﬁﬁ’e’s”}@ . 1 2 3 4 5 6 7
1 1.00
2 056  1.00
3 071 035 1.00
4 026 024 019 1.00
5 070 032 065 029 1.00
6 017 011 019 015 025 1.00
7 076 029 058 032 064 017 1.00

F 4 4 m>4 m TAREAEE P Jaccard F54L

Table 4 Jaccard index in the area gradient of 4 m>4 m

A T é‘ =)
sﬁﬁf& ! 2 3 4 5 6 7
1 1.00
2 081  1.00
3 091 072 1.00
4 050 050 060 1.00
5 100 069 090 062 100
6 028 020 038 041 056 1.00
7 069 055 075 060 092 053 1.00

3 g

Tofr 1] AR S I 55 Rt S I Y 4 e 5 T b
V) 5E A SR B R L, A S X
PRV /AN SR 2 18] 23 A AR RUBE RS TR 1 AR X
— B ARANE FE RO T R 10 R R AL SR AN
T B A AR T S 2R, OS5 e A REATL (RIAH
XSMST) 73 AT KRB o B H TR B O A 45 R 1
2 (6] Z2 5 AMUDRh 2 (B RIAR LG HK, 3 B R 25 a)
TR BRG] SRR R RSO AT . SR



454 Py A I ) 2 R

06 4

JROBE P ] G B 51X 3 R BE 14D o ) SR B AT B2 AN
(R (000 RE T AR [, He N SO o 22 5, T
TRLH R SRt 2 0% AR AR AT R T R
M 1mx1mE| 4 mx4m, FEEYWIMECZEEG N, H
BTN A LARK B BRI M N, B
B KAGERL, JKHEBKTE. EE. BRE. %4
HZpESE. Bk, FARLONEERC R, 11 L&
KA BRI RLCR 2 A1, oA Fh B EAE R T R
FERIIE AR NS, R R 2 B K oK 18R
B2 I SR R AR, S B R A, B
FIVE, BB, AEf%IE A 3 0E AT Y el
I7s FEJT TR R AR K ise /)N T AK AL 22
TR SR LB KT 80 om, 35/ 2 A FE
TITREEL, 552 BIRE 7 RS ARl SR PR 5 7 i
PERIRZ

J5 ZE BRI R, FET REE R, Fhiala
PRREAVEIA B3, B i fOCHF ) I CHR, fEY)
Foli 6] 56 2 |1 55 G AR B W [R], S B VR I R Rl
7, BEvEamfagEP A, RIOTRIG SBoREETT R M
Imxim¥y KE|4mxam, Fila) S 52 B P
XD H RSy, R 3T REE, WFpfh
(] 9C RECNRAEL, BT 0AG, HiZtasABERRE i
R Rk il (5 2528, J5 R W] R R RE7E —
A EVE N A 2 RAEMBAER, @itz AR
F 5 =% 2 A EOAR ELAE P & s 3s 2, 23
WK HRKSE S SR RAE, PR Uk 55 BEARAIK, Fb
8] 5¢ RANAE /N R BERETT 4 5e45 LAMARI, 4477 AR
P REB|—ERRE G, AFZ YR i H, fE
Wy 1 G BB 4 7 EDURE T AR 8 (1 e 2 o £ o 6K
IpCHE TR IE ORIEG, X M B AR e R .
PAIRAYZE B LR, — AW A, B
o AN 55 FE AR R PR L 3, 7E L m<L m £
TREN, RIEGRZ, —H A LTS 5= AR
), MpE gy RS R, ISR,
T3 HRE LS G T AR B T T XU A R AR AR
2, GRS N AR E R, FhiA)SE R 1) T SRR,
KA IRUE T 75 7t 4

RIS al I, 3 — P8 Jaccard 5 %L
K Iz B T3 K6 36 AN S22 1R A P ot T R ] SC BB AR
o FEFREEH 1 mx1 m [\ 4 mx4 m AR S
b, 45K 2 B Rh ot A] Jaccard 8 BUEE AT T
NBEERE T 1 m? HnFE] 16 m?, a a1 b, #H
M) by ¢ fEIR/N, T Jaccard FEEH K. (EEE

B, AT RGNS 4 m<4 m i, AR
5 HAb UMY R TS EY R, {H Jaccard 15
HUE B, R 322 90 REEY K3 4 mx
4mit, KACE S HBUIE C ik F] 100%, ik E]
SIS BRI AR R R RIS %
T EAAFRE PR (0 24 FE AW B LE A R T R
HILEI DL, R AT UL 2, 4 by d
08 1, B THSEAE RAURIR P 8] A 8 25 R K
FHRWE SR, S5 AR R, SECL DT
VIR EGL 2, AR JEA BAT SOSRIBR K0l H B
TER—FEJT R, I,

S50

[1] YANG Q Q, YANG ZY, CHEN X H, et al. Interspecific associations of
dominant plant populations in secondary forest of Syzygium odoratum
in tropical coast [J]. Sci Silv Sin, 2017, 53(9): 105-113. doi: 10.11707/
j.1001-7488.20170913.

WEE, MR, BRANME, & B R SRR R E MRS I
AP IEIECAEME [3]. MRlBEE, 2017, 53(9): 105-113. doi: 10.
11707/j.1001-7488.20170913.

[2] MLIGO C. Diversity and distribution pattern of riparian plant species
in the Wami River System, Tanzania [J]. J Plant Ecol, 2017, 10(2):
259-270. doi: 10.1093/jpe/rtw021.

[3] WU CP, YUAN W G, SHENG W X, et al. Spatial distribution patterns
and associations of tree species in typical natural secondary forest
communities in Zhejiang Province [J]. Acta Ecol Sin, 2018, 38(2): 1-
13.

RV, ZehiE, BT, SE. WA SRR SR IR AR bR T A 4
B3 Aike Jm BRI [3]. B4R, 2018, 38(2): 1-13.

[4] KONG Y Y, YU Y W, HOU F J. Interspecific associations in plant
communities under yak dung depositions in an alpine meadow [J]. Acta
Pratacult Sin, 2017, 26(3): 44-52. doi: 10.11686/cyxb2016145.
Mz, TR, GEERIL. PR FETUIR ey S B A R R v i ) 5%
BERTE [9]. Blk2#4R, 2017, 26(3): 44-52. doi: 10.11686/cyxb2016
145.

[5] DAI XL, XIEJP, LU JF, et al. Interspecific associations of dominant
species of wetland plant communities in Dunhuang Yangguan Reserve
[9]. Chin Agric Bull, 2016, 32(13): 118-124. doi: 10.11924/j.issn.1000~
6850.cash15110106.

REFL, BT, BEUE, & ZULMKRYT XKIEEYRE & 3
FhRPIEI G R AT [3]. v [E A 2@ R, 2016, 32(13): 118-124. doi: 10.
11924/j.issn.1000-6850.cash15110106.

[6] FENG W, ZHAO C Z, HAN L, et al. Spatial pattern and spatial asso-



%5

BRJEIRAE: 7 IRy FOBE TS S H A4 s S 70 2 A A o 7] S BB 455

ciation of Myricaria bracteata and Tamarix ramosissima in Zhangye
Wetland [J]. Chin J Ecol, 2016, 35(10): 2583-2591. doi: 10.13292/j.
1000-4890.201610.022.

W, B, FEEY, 2. SRR T E KA AR 2 BRI
FRI AR S RBNE T [1]. A7 E, 2016, 35(10): 2583
2591. doi: 10.13292/j.1000-4890.201610.022.

[71 WIENS J A. Spatial scaling in ecology [J]. Funct Ecol, 1989, 3(4):
385-397. doi: 10.2307/2389612.

[8] ZHANG J T. Quantitative Ecology [M]. 2nd ed. Beijing: Science Press,
2011.
ke, HEAESY M) 2 . Jba B, 2011

[9] JIN Q, WU Q, ZHONG X Z, et al. Soil organic carbon and its com-
ponents under different plant communities along a water table gradient
in the Poyang Lake Wetland [J]. Chin J Ecol, 2017, 36(5): 1180-1187.
doi: 10.13292/j.1000-4890.201705.020.

BT, BB, BRI S BOBAIHK ALB B AN R A TS
B I HUBRALMFE [J]. A& 44E, 2017, 36(5): 1180-1187.
doi: 10.13292/j.1000-4890.201705.020.

[10] TAN Z Q, ZHANG Q, LI Y L, et al. Distribution of typical vegetation
communities along elevation in Poyang Lake Wetlands [J]. Wetland Sci,
2016, 14(4): 506-515. doi: 10.13248/j.cnki.wetlandsci.2016.04.009.
AR, KA, FaR, & WRHWE I YR AR A
KRR [3). dmHuRLE, 2016, 14(4): 506-515. doi: 10.13248/j.cnki.wet
landsci.2016.04.009.

[11] XU J X, XU L G, JIANG J H, et al. Change of vegetation community
structure and the relationship between it and soil nutrients in typical
beaches in Poyang Lake area [J]. Wetland Sci, 2013, 11(2): 186-191.
doi: 10.3969/j.issn.1672-5948.2013.02.006.

VRN, 4RI, g, S5 MRRHH S PR A A AR A
KI5 EEFRSIRFR ] @HES%, 2013, 11(2): 186-191. doi:
10. 3969/j.issn.1672-5948.2013.02.006.

[12] DUAN H L, ZHAO A, YAO Z. Species relationship between the plant
species in typical marshland in Poyang Lake Region [J]. Wetland Sci,
2017, 15(1): 107-113. doi: 10.13248/j.cnki.wetlandsci.2017.01.016.
BUGIR, &%z, Wb, AW s AR Fh (] SCIRPERT A [J].
WAL 42, 2017, 15(1): 107-113. doi: 10.13248/j.cnki.wetlandsci.
2017.01.016.

[13] ZHANG J. Investigation on the invasive plants in Nanjishan Nature
Reserve of Poyang Lake [J]. J Trop Subtrop Bot, 2015, 23(4): 419-427.
doi: 10.11926/j.issn.1005-3395.2015.04.009.

FRAS. BEPHEFE AL LR B AR LR XA R N R AP 25 2 A
[3]. AP 244R, 2015, 23(4): 419-427. doi: 10.11926/j.issn.

1005-3395.2015.04.009.

[14] DUAN H L, ZHAO A, YAO Z. Analysis of wetland plant-soil
relationships and population niches in Chayegang Marshland near
Henghu Farm in the Poyang Lake Region during the dry season [J].
Acta Ecol Sin, 2017, 37(11): 3744-3754. doi: 10.5846/stxb20160405
0614.

BJEIR, B2, B, fEEAR A R K R ) 5
KRARFBAESM AN D). RS, 2017, 37(11): 3744-3754.
doi: 10.5846/stxb201604050614.

[15] JIAN Z J, LI T Z, GUO Q S, et al. Interspecific association of main
plants in the water level fluctuation zone of canyon landform area of
the three gorges reservoir [J]. Acta Bot Boreali-Occid Sin, 2016, 36(10):
2086-2093. doi: 10.7606/j.issn.1000-4025.2016.10.2086.

e, Zearh, BRAK, & =K 2k A s 3 X 0 v 2 B
YfpE) SRERERT ST [0]. PEAbE 4R, 2016, 36(10): 2086-2093.
doi: 10.7606/j.issn.1000-4025.2016.10.2086.

[16] CHUN F, ZHAO M L, SAIXIYA L T, et al. Interspecific associations
among dominant species in natural colonized plant communities on the
Bayinhua Mining Area in Inner Mongolia [J]. China J Grassland, 2017,
39(5): 90-95. doi: 10.16742/j.zgcdxb.2017-05-13.

BN, BEAH, WAL, & N EEET X AR EEHEY
RETE L ARIRICRBTIT P]. h E &), 2017, 39(5): 90-95.
doi: 10.16742/j.zgcdxh.2017-05-13.

[17] XU J S, WANG M, CHAI Y F, et al. Interspecific association of
medicinal herbs in Ziwuling Region [J]. Acta Bot Boreali-Occid Sin,
2015, 35(11): 2307-2314. doi: 10.7606/j.issn.1000-4025.2015.11.2307.
Vf, FoX, SKAR, 55, F008 M X R 245 F R A ) G 45
W7 [0 PEIbREAEAR, 2015, 35(11): 2307-2314. doi: 10.7606/.
issn.1000-4025.2015.11.2307.

[18] GETZIN S, WIEGAND T, WIEGAND K, et al. Heterogeneity influ-
ences spatial patterns and demographics in forest stands [J]. J Ecol,
2008, 96(4): 807—820. doi: 10.1111/j.1365-2745.2008.01377 ..

[19] KUZELOVA I, CHYTRY M. Interspecific associations in phyto-
sociological data sets: How do they change between local and regional
scale? [J]. Plant Ecol. 2004, 173(2): 247-257. doi: 10.1023/B:VEGE.
0000029330.38055.8e.

[20] McNICKLE G G, LAMB E G, LAVENDER M, et al. Checkerboard
score-area relationships reveal spatial scales of plant community
structure [J/OL]. Oikos, 2017 [2017-10-26]. doi: 10.1111/0ik.4620.

[21] LIV Y Q, LIU J Z, CHEN Y J, et al. Environmental characteristics and
interspecific associations in the lower reaches of the Kongque River [J].
Acta Ecol Sin, 2017, 37(8): 2706-2718. doi: 10.5846/stxb201511302
400.

XEES, XUANES, WRik4x, 4. SLATRN T Ve Wi ol i i BRBEAFAE A



456 T A A A

06 4

YRhlE R R P]. AEAAR, 2017, 37(8): 2706-2718. doi: 10.5846/
stxb201511302400.

[22] SONG M, YU L, JIANG Y, et al. Nitrogen-controlled intra- and inter-
specific competition between Populus purdomii and Salix rehderiana
drive primary succession in the Gongga Mountain Glacier Retreat Area
[J]. Tree Physiol, 2017, 37(6): 799-814. doi: 10.1093/treephys/tpx017.

[23] ZHANG Y, GUO L P, YI X M, et al. Analysis of interspecific asso-
ciations among major tree species in three forest communities on the
north slope of Changbai Mountain [J]. Acta Ecol Sin, 2015, 35(1): 106—
115. doi: 10.5846/stxb201403250548.

FKUE, BRI, B I, A KA 3 AR v AR
[AIBEEs T [J]. AEAS%4k, 2015, 35(1): 106-115. doi: 10.5846/stxb
201403250548.

[24] LI G, ZHU Z H, WANG X A, et al. Interspecific association of trees

species in Quercus wutaiensis communities in Ziwu Mountain related

to quadrat size [J]. Chin J Ecol, 2008, 27(5): 689-696.

PRI, REL, EF%, 5. THWILRIREEE T AT a4 5
FEHAR ). A&k, 2008, 27(5): 689-696.

[25] DEMALACH N, ZAADY E, WEINER J, et al. Size asymmetry of
resource competition and the structure of plant communities [J]. J Ecol,
2016, 104(4): 899-910. doi: 10.1111/1365-2745.12557.

[26] MADSEN J S, RZDER H L, RUSSEL J, et al. Coexistence facilitates
interspecific biofilm formation in complex microbial communities [J].
Environ Microbiol, 2016, 18(8): 2565-2574. doi: 10.1111/1462-2920.
13335.

[27] WANG B S, PENG S L. Studies on the measuring techniques of
interspecific association of lower-subtropical evergreen broad-leaved
forests: 1. The exploration and the revision on the measuring formulas
of interspecific association [J]. Chin J Plant Ecol, 1985, 9(4): 274-285.
FAATR, 2B T LA S R AR VI I E BRBT AL 1.
)ikt I S BRI SABIE 0], MEWAEZS IR, 1985, 9(4): 274
279.



