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Table1 Top 10 woody plants with the highest abundance in JFL 60 hm? plot
20124 20184
¥Fh Species % Abundance YFh Species % &% Abundance
MU =AMt Prismatomeris tetrandra (Roxb.) K. Schum. 21 664 TUE5 = fAM4E Prismatomeris tetrandra 20 739
J&5¢E Cryptocarya chinensis (Hance) Hemsl. 16 811 J&5¢kE Cryptocarya chinensis 16 799
ERWARZET Neolitsea ellipsoidea Allen 15 379 % RBAKZET Neolitsea ellipsoidea 15 377
JLT Psychotria asiatica Wall. 15 124 JLT Psychotria asiatica 13 947
A5 (0 1AM Pinanga baviensis Becc. 14 753 FIET Nephelium topengii 11219
R Nephelium topengii (Merr.) H. S. Lo 11 873 At KRS Pinanga baviensis 11 136
#HiA Blastus cochinchinensis Lour. 11 567 I EA# Beilschmiedia tungfangensis 10 702
#lF3 Ardisia virens Kurz 10 817 7R Ardisia virens 10 280
%47 Bk Beilschmiedia tungfangensis S. Lee et L. Lau 10 644 H5i# Gironniera subaequalis 9848
MBI Gironniera subaequalis Planch. 10 035 #iHiAK Blastus cochinchinensis 9182
F 2 RIEWKEFHTRARERER
Table 2 Basic information of legume trees in JFL 60hm? plot
#iFh Specles A tumbers Leaf n.trigfféﬁz; (gkg™) Nitrogen fixt%fgajgt[ii:ty/(Ndfa%)
20124F 20184

S EEIR A lucidum 339 345 (286) 36.33+4.75 83

FEH3R A. clypearia 531 579 (416) 21.38 £ 2.56 71

HEJEL = O. fordiana 909 874 (767) 18.46 + 3.83 60.5

KIELLT O. xylocarpa 86 89 (82) 25.27 £1.40 45

R4 E O. semicastrata 4889 4859 (4404) 15.03 £ 1.74 45

KB4 = O. balansae 4071 3996 (3242) 17.60 £ 0.75 39

W EE IR A. utile 43 44 (37) 37.29+2.93 32

i 55 W BT AR 2R B AAE AR

Note: Number in brackets means alive individuals in two investigations.
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Table 3 Relationship among neighbor abundance, richness, survival rates, leaf nitrogen content and nitrogen
fixation abilities of seven leguminous trees

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
X1

X2 0.875"

X3 0.974™ 0.912™

X4 0.692' 0.926™ 0.784"

X5 0.954™ 0.752 0.916™ 0.564

X6 0.972™ 0.915™ 0.974™ 0.762" 0.945™

X7 0.972™ 0.767™ 0.941™ 0.574" 0.989™ 0.944™

X8 0.848" 0.964™ 0.903" 0.928™ 0.766™ 0.909™ 0.763

X9 0.246 0.246 0.295 0.283 0.374 0.361 0.299 0.368

X10 0.334 0.132 0.356 0.073 0.528 0.359 0.485 0.188 0.280°

X11 0.154 0.037 0.110 0.002 0.285 0.226 0.261 0.004 0.373 0.595

X12 0.089 0.032 0.132 0.040 0.120 0.081 0.149 0.006 0.046 0.246 0.023

e % p<0.001, **f#%p<0.01, *X#p<0.05. X1: 20124 SR AL MEL 52 myt Bl A KIAHXT 2 8, X2: 20124F GRHM AR SRR B 54 mi
FE A PR ARN 22 8 X3: 201 24F SRR AR AR AR P B5 2 mitd [l A IR A 5 B X4: 201248 R AR SRR EE BI4 myt FH A AR £ % X5: 20184 TR}
AR AR B2 miG A AR 2 2 X6: 20184F R A SRR FE 54 myG A BARXT 2 B2 X7: 20184E G RHH A SRR BE B2 mt [l A IAHN £
BE; X8: 20184 SRR ASIARE B4 myt Bl Py A F & B2 X9: ERM A2 mygH A AHX AA &3 X10: SRMA 4 mit [ A AR AEid 22, X110
RAEE R X12: AR

Notes: *** means p<0.001, ** means p<0.01, * means p<0.05. X1: Relative abundance in 2 m radius in 2012 of leguminous trees. X2:
Relative abundance in 4 m radius in 2012 of leguminous trees. X3: Relative richness in 2 m radius in 2012 of leguminous trees. X4: Relative
richness in 4 m radius in 2018 of leguminous trees. X5: Relative abundance in 2 m radius in 2018 of leguminous trees. X6: Relative abundance in
4 m radius in 2018 of leguminous trees. X7: Relative richness in 2 m radius in 2018 of leguminous trees. X8: Relative richness in 4 m radius in
2018 of leguminous trees. X9: Relative survival rate in 2m radius of leguminous trees. X10: Relative survival rate in 4m radius of leguminous

trees. X11: Leaf nitrogen content (g/kg). X12: Nitrogen fixation ability(Ndfa%)-

HARIR T AR FREY, X R W EIRIEI I H
HERIELL BT RESE DTk, BEXT AR A= A I 1)
HBEE AR o 25 6 AR UA IV R b P K AR Ao g i
RN S FE RRE S 2P, BeLr T B R i
gt A N S AP AR AR T, L E R hE
Je A A [i] S O A 1 SRR AR AE N 77 5K
KA HERBIABIA I A A o AR FER MR AL 1
WIARZRE | F W ERAE R IR T SRR
SRR, RBUR XA IR . XAl RER
R H IR AURSELL LM BN, BT
IMES . B PR GG E S, Rk S
FRIFIH TR BrLL, WA R I AR SELL AT
PRECARA RIS 222 | AHDOE = B BE A X A7 3R AT g
IFEAK B TFPA Ly, T2 A AR AT N )
BRI
EAMITEAI, RIS IAE L SRR AR
W11 2 RE 3 5 FLPI Ak b S B AR i ARG,
TER BRI EE T, SRR A 2R B 3 9 A=)
5 R RE 1 MAR AR ZRERERD [Fmy, 7E 2R E
10 MEHBRIBE R AR B R, TR & B

iR, SRR R R AR, AR
TIRERE T, GRMARRIBIAZ R,
WU VLRI AL, TR ARTE i AR T 2>
AH R AR ST, FEARAIIEE P R BETTE A,
BB T BRI AT QA A 1 B R MR B4 R E
JRPR: fE HIREAE T, P AR A R
ZREPELHG NG, S SO R R BB 23 el R E
RIS, X BT R 2 L
He, GBHILERIMA, SEARX AR T
SRS SR Z S . HARTET, R
TR BRI, SRR R 8 —Fh LR FB
MfEH . M, FEIRERASIE T, SR RIEET
A S BB RRCR, TR — R IR 52 1 A 15 7 5
LB AR ZUBR ] 9 P8 gl 2 A 9 2R S A0
B BRI, ROURMMEHE, SRR A
EF B 5 4 I 4111 BB A B 22 18 0 R 5 B A
BT 2, SRR RO &I AR A3 i AN (I ek T 5
FHy AR, il HLIX R 5 4 AE T 2 B TSR O
FIOE B EIR A AT A, U HOR L R A 2R

ARAEET



534 HBTTSL, Fe

RUAEI PRt 1 L1 M TR SRR AR QTR il ) 5 7

5 %#ib

ERRUL, MBLABISEERE, SR AT
AR R ORI Z R . X SR E X AT
FEARAML, W] 7GR AR A S RS
FERRAE Y . ARG KA T 45 2R R, 4K
LT X RB A AA DL e BEVEHT, ARk AT Lk
OISR A o 25T B AR AN R 3 X
AIBIFSEA R, Pali ZRpkrh IR S AR 2 5] ) fig
FAAERPRICE AR AR, TR 52 +HE3R 7 952
Wi o 43T SR ZXT BRI AT AR A 4 Ay A0 A
KRB BEAT 3 M, I ELIT JRAH L A4 42 i 3K
Ky, JFRRILSGWRPR AP IA A G A R R,
VAR GERHE 7S SRR AT R A8 A 2 0 S N 7R
HLA

B3 30k -

[1] Cleveland C C, Townsend A R, Schimel D S, et al. Global pat-
terns of terrestrial biological nitrogen (N,) fixation in natural
ecosystems[J]. Global Biogeochemical Cycles, 1999, 13(2):
623-645.

[2] Galloway J N, Schlesinger W H, Levy H, et al. Nitrogen fixation:
Anthropogenic  enhancement-environmental  response[J].
Global Biogeochemical Cycles, 1995, 9(2): 235-252.

[3] Peix A, Ramirez-bahena M H, Velazquez E, et al. Bacterial as-
sociations with legumes[J]. Critical Reviews in Plant Sciences,
2015(1-3): 34,17-42.

[4] Galloway J N, Dentener F J, Capone D G, et al, Nitrogen
cycles: past, present, and future[J]. Biogeochemistry, 2005,
70(2): 153-226.

[ 5] Howard J B, Rees D C. Structural basis of biological nitrogen
fixation[J]. Chemical Review, 1996, 96(7): 2965-2982.

[ 6] Fornara D A, Tilman D. Plant functional composition influences
rates of soil carbon and nitrogen accumulation[J]. Journal of
Ecology, 2008, 96(2): 314-322.

[ 7] De Notaris C, Olesen J E, Sorensen P, et al. Input and mineral-
ization of carbon and nitrogen in soil from legume-based cover
crops[J]. Nutrient Cycling in Agroecosystems, 2020, 116(1):
1-18.

[8] Marquard E, Weigelt A, Temperton V M, et al. Plant species
richness and functional composition drive overyielding in a six-
year grassland experiment[J]. Ecology, 2009, 90(12): 3290-
3302.

[ 9] Barneze A S, Whittaker J, McNamara N P, et al. Legumes in-
crease grassland productivity with no effect on nitrous oxide
emissions[J]. Plant and Soil, 2020, 446(1-2): 163-177.

[10] Oelmann Y, Buchmann N, Gleixner G, et al. Plant diversity on
aboveground and belowground N pools in temperate grass-
land ecosystem: Development in the first 5 years after estab-
lishment[J], Global Biogeochemical Cycles, 2011, 25(2): 1-12.

[11] Ye QH, Wang Y H, Zhang Z T, et al. Dissolved organic matter
characteristics in soils of tropical legume and non-legume tree

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

23]

[24]

[25]

[26]

271

(28]

plantations[J]. Soil
107880.

Martinelli L A, Piccolo M C, Townsend A R, et al. Nitrogen
stable isotopic composition of leaves and soil: tropical versus
temperate forests[J]. Biogeochemistry, 1999, 46(1-3): 45-65.
Houlton B, Wang Y P, Vitousek P M, et al. A unifying frame-

Biology & Biochemistry, 2020, 148:

work for dinitrogen fixation in the terrestrial biosphere[J].
Nature, 2008, 454(7202): 327-330.

Klein T, Siegwolf R T, Korner C. Belowground carbon trade
among tall trees in a temperate forest[J]. Science, 2016,
352(6283): 342-344.

Liu Y'Y, Wu L H, Baddeley J A, et al. Models of biological nitro-
gen fixation of legumes[J]. Agronomy for Sustainable Develop-
ment, 2011, 31(1): 155-172.

Temperton V M, Mwangi P N, Scherer-Lorenzen M, et al. Posit-
ive interactions between nitrogen-fixing legumes and four differ-
ent neighboring species in a biodiversity experiment[J]. Oeco-
logia, 2007, 151(2): 190-205.

Hogh-Jensen H, Schjoerring J K. Interactions between white
clover and ryegrass under contrasting nitrogen availability: N2
fixation, N fertilizer recovery, N transfer and water use effi-
ciency[J]. Plant and Soil, 1997, 197(2): 187-199.

Ledgard S F. Nitrogen cycling in low input legume-based agri-
culture, with emphasis on legume/grass pastures[J]. Plant and
Soil, 2001, 228(1): 43-59.

Palmborg C, Scherer-Lorenzen M, Jumpponen A, et al. Inor-
ganic soil nitrogen under grassland plant communities of differ-
ent species composition and diversity[J]. Ecology, 2005,
110(2): 271-282.

Mignoni D B S, Simes K, Braga M R. Potential allelopathic ef-
fects of the tropical lequme Sesbania virgata on the alien Leu-
caena leucocephala related to seed carbohydrate
metabolism[J]. Biological Invasions, 2018, 20(1): 165-180.

Lai H R, Hall J S, Batterman S A, et al. Nitrogen fixer abund-
ance has no effect on biomass recovery during tropical second-
ary forest succession[J]. Journal of Ecology, 2018, 106(4):
1415-1427.

RAERL, B PR . 1 g SRS Bl ZRARAE TR [J]. ARl RL 2 F SR,
1989, 2 (1): 34-41.

BEE W, LA, L P EE S RGUE AL S B R
B BB RG A R IR s (R EdiigE) M) Jeat:
Ol ik, 2012

2R A Y R R T 1L b FRTPR 2 A A S AR AEAIF 5T [J].
ol BbERESE, 1994, 7 (1) 78-85.

PR, BT, 1F W, AF. RIS HRHT L Hb R AR L S B S
ANRUEE S [l 57 PRI 5E (U] Mol B2 F5E, 2012, 25 (3): 285-
293.

Condit R. Tropical Forest Census Plots: Methods and Results
from Barro Colorado Island, Panama and a Comparison with
Other Plots[M]. Berlin: Springer, 1998.

Xu H, Matteo D, Li Y P, et al. Do N-fixing legumes promote
neighbor diversity in the tropics?[J]. Journal of Ecology, 2019,
107(1): 229-239.

Wiegand T, Gunatilleke C V S, Gunatilleke | A U N, et al. How
Individual Species Structure Diversity in Tropical Forests[J].
Proceedings of the National Academy of Science of the United
States of America, 2007, 104(48): 19029-19033.


http://dx.doi.org/10.1029/1999GB900014
http://dx.doi.org/10.1029/95GB00158
http://dx.doi.org/10.1111/j.1365-2745.2007.01345.x
http://dx.doi.org/10.1111/j.1365-2745.2007.01345.x
http://dx.doi.org/10.1007/s10705-019-10026-z
http://dx.doi.org/10.1007/s11104-019-04338-w
http://dx.doi.org/10.1007/BF01007573
http://dx.doi.org/10.1038/nature07028
http://dx.doi.org/10.1126/science.aad6188
http://dx.doi.org/10.1051/agro/2010008
http://dx.doi.org/10.1051/agro/2010008
http://dx.doi.org/10.1051/agro/2010008
http://dx.doi.org/10.1007/s00442-006-0576-z
http://dx.doi.org/10.1007/s00442-006-0576-z
http://dx.doi.org/10.1023/A:1004289512040
http://dx.doi.org/10.1023/A:1004810620983
http://dx.doi.org/10.1023/A:1004810620983
http://dx.doi.org/10.1007/s10530-017-1524-z
http://dx.doi.org/10.1111/1365-2745.12979
http://dx.doi.org/10.3321/j.issn:1001-1498.1989.01.005
http://dx.doi.org/10.3321/j.issn:1001-1498.1994.01.016
http://dx.doi.org/10.3969/j.issn.1001-1498.2012.03.004
http://dx.doi.org/10.1073/pnas.0705621104
http://dx.doi.org/10.1073/pnas.0705621104
http://dx.doi.org/10.1029/1999GB900014
http://dx.doi.org/10.1029/95GB00158
http://dx.doi.org/10.1111/j.1365-2745.2007.01345.x
http://dx.doi.org/10.1111/j.1365-2745.2007.01345.x
http://dx.doi.org/10.1007/s10705-019-10026-z
http://dx.doi.org/10.1007/s11104-019-04338-w
http://dx.doi.org/10.1007/BF01007573
http://dx.doi.org/10.1038/nature07028
http://dx.doi.org/10.1126/science.aad6188
http://dx.doi.org/10.1051/agro/2010008
http://dx.doi.org/10.1051/agro/2010008
http://dx.doi.org/10.1051/agro/2010008
http://dx.doi.org/10.1007/s00442-006-0576-z
http://dx.doi.org/10.1007/s00442-006-0576-z
http://dx.doi.org/10.1023/A:1004289512040
http://dx.doi.org/10.1023/A:1004810620983
http://dx.doi.org/10.1023/A:1004810620983
http://dx.doi.org/10.1007/s10530-017-1524-z
http://dx.doi.org/10.1111/1365-2745.12979
http://dx.doi.org/10.3321/j.issn:1001-1498.1989.01.005
http://dx.doi.org/10.3321/j.issn:1001-1498.1994.01.016
http://dx.doi.org/10.3969/j.issn.1001-1498.2012.03.004
http://dx.doi.org/10.1073/pnas.0705621104
http://dx.doi.org/10.1073/pnas.0705621104

8 Mok B B 5T % 35 %

[29] £ 3, FEHEE, kR H. R-OIRIE AR E S 57 U] AR [34] Dinnage R, Simonsen A K, Barrett L G, et al. Larger plants pro-
2#4iz, 2009, 29 (5): 2560-2567. mote a greater diversity of symbiotic nitrogen-fixing soil bac-

[30] X 5, AL, BEIRBE, 45, ARG )5 U SR R H ol 7] teria associated with an Australian endemic legume [J]. Journ-
SEA AR U], HikbeEAl, 2010, 18 (4): 568-575. al of Ecology, 2019, 107(2): 977-991.

[31] Xu H, Detto M, Fang S Q, et al. Soil nitrogen concentration me- [35] Wei X R, Reich P B, Hobbie S E. Legumes regulate grassland

diates the relationship between leguminous trees and neighbor . . . T . . .
soil N cycling and its response to variation in species diversity

and N supply but not CO,[J]. Global Change Biology, 2019,
25(7): 2396-24009.
[36] Louis B P, Maron P A, Viaud V, et al. Soil C and N models that

diversity in tropical forests[J]. Communications Biology, 2020,
3(1):1-8.

[32] Mi X C, SunZH, Song Y F, et al. Rare tree species have nar-
row environmental but not functional niches[J]. Functional

Ecology, 2021, 35(2): 511-520 integrate microbial diversity[J]. Environmental Chemistry Let-
[33] zhang HF, Wang L L, Liu H M, et al. Nitrogen deposition com- ters, 2016, 14(3): 331-344.

bined with elevated precipitation is conducive to maintaining [37] Roscher N, Thein S, Weigelt A, et al. N, fixation and perform-

the stability of the soil fungal diversity on the Stipa baicalensis ance of 12 legume species in a 6-year grassland biodiversity

steppe [J]. Soil Biology and Biochemistry, 2018, 117: 135-138. experiment[J]. Plant and Soil, 2011, 341(1-2): ;333-348.

The Effects of Leguminous Tree on the Neighboring Trees in
Tropical Mountain Rainforest in Jianfengling

DENG Fang-Ii'?, XU Han', CHEN Jie', LIN Ming-xian®, LI Yi-de'

(1. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China; 2. Nanjing
Forestry University, Nanjing 210037, Jiangsu, China; 3. Experimental Station of Research Institute of Tropical Forestry
Chinese Academy of Forestry, Ledong 572542, Hainan, China)

Abstract: [Objective] To explore how legumes influence other species in the tropical mountain rainforest,
and mechanism related to these influences. [Method] Their neighboring abundance, richness, and surviv-
al rates of these seven leguminous trees were calculated and compared with the neighboring non-legumin-
ous trees. [Result] There was no significant differences on the neighboring abundance, richness, and sur-
vival rates from 2012 to 2018. Relative neighboring abundance and richness of Ormosia semicastrata,
Archidendron clypearia and A. lucidum were higher than those of non-leguminous trees both in 2012 and
2018. Relative neighboring abundance and richness of other four leguminous were lower than those of
non-leguminous trees. In terms of neighboring survival rates, O. semicastrata, O. fordiana, and A. clyp-
earia were higher than those of non-leguminous trees, which suggests that O. semicastrata is inclined to
have facilitation effects on the neighboring species, while O. xylocarpa and A. utile have negative effects
on the neighboring species. Neighboring abundance, richness, and survival rates of seven leguminous
trees showed no significant linear correlations with leaf nitrogen contents and nitrogen fixation activities, al-
though it showed significant correlations between the neighboring survival rates and leaf nitrogen contents
at the 4 m radius distance from the focal legume trees. [Conclusion] In general, different legumes have
various effects on the neighboring species. O. semicastrata is more likely to have facilitative effects on the
neighboring trees. A. utile and O. xylocarpa exhibit negative effects on the neighboring trees. The effects of
other four leguminous trees on the neighboring trees vary on three neighboring abundance, richness, and
survival rate indices.

Keywords: tropical mountain rainforest; leguminous trees; community dynamics; neighboring trees;
abundance; richness; survival rates
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