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Effects of alder expansion on plant community composition and biomass in the
peatland in the Da’xingan Mountain®
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ATt In recent decades, symbiotic nitrogen-fixing plants such as the alder (4/nus spp.) have widely expanded into northern
peatlands, because of climate warming and associated soil drying. To assess the changes in plant community composition and
biomass following the expansion of N,-fixing plants in northern peatland ecosystems, we compared the differences in species
diversity and aboveground plant biomass in Alnus sibirica tree islands and the adjacent open peatlands in the northern area
of Da’xingan Mountain in Northeast China. Our results showed that 4. sibirica tree islands had greater aboveground plant
biomass as well as lower species richness, Simpson index, Shannon-Wiener index, and Pielou index than the open peatlands
did. At the species level, Betula fruticosa in the A. sibirica tree islands had higher aboveground plant biomass than those in
the open peatlands did, whereas Eriophorum vaginatum, Smilacina trifolia, Sphagnum palustre, Aulacomnium androgynum,
Polytrichum commune, and Cladonia rangiferina in the A. sibirica tree islands had lower aboveground plant biomass than
those in the open peatlands did. At the plant functional group level, the A. sibirica tree island had greater deciduous shrub
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biomass and lower biomass of grass, moss, and lichen than the open peatlands did, albeit there was no significant difference in

the aboveground biomass of evergreen shrubs. The dominance of the deciduous shrub, evergreen shrub, grass, moss, and lichen

in the 4. sibirica tree islands was lower than that in the open peatlands was, owing to the huge amount of A. sibirica biomass.

These results suggest that despite an increase in aboveground plant biomass, the expansion of N,-fixing woody plants to the

northern peatlands causes loss of mosses and lichen and drastically reduces biodiversity, which would exert marked effects on

ecosystem structure and function.

T_&@Wﬁb nitrogen-fixing species; increased reactive nitrogen; northern peatland; species dominance; species richness;
biomass
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Table 1 Litter mass and soil property in the 0-10 cm depth in the control
treatments and tree islands in the peatland of the Da’xingan Mountain

ZH e H Bfs; Parameter and unit XTHE CK M55 Tree island P

445 K B Soil water content (w/% ) 512 (11) 414 (14) <0.001
£ LK SOC (wmg g') 395 (6) 400 (5) 0.422
4% TN (w/mg g') 156 (0.8)  19.1(L.1) <0.001
41 TP (wmg g') 1.6 (0.6)  11.5(0.3) 0.898
B ASA NH,-N (w/ng g') 346 (4.7)  166.5(14.0)  <0.001
A A NO,-N (wiug g') 3.5(0.4) 6.3 (0.4) 0.001
JH7& Wi Litter mass (p/gm™) 133 (12) 271 (8) <0.001

FPEHE R T (BRifEDR ) (N=8). Values are means (+ SE) (N = 8).
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Fig. 1 Diagram of the sampling plots in the control treatments and tree
islands in the peatland of the Da’xingan Mountain.
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Fig. 2 Effect of A. sibirica expansion on aboveground biomass, height, and dominance of plant functional groups. Values are means (+ SE) (N = 8). Ns:
Not significant; * P <0.05; ** P <0.01; *** P <0.001.

R2 TFREARY KW EERSY EMEHH M

Table 2 Effect of A. sibirica expansion on aboveground plant biomass at the species level

Y)Yy RERE ) Fp Hiy b #B532E Wi Aboveground biomass (p/g m™)
Plant functional group Species X CK B Tree island P
WA Tree ILARFEA Alnus sibirica 0.00 (0.00) 4164.07 (267.71) <0.001
J% -7 K Deciduous shrub ettt Betula fruticosa 126.15 (11.83) 263.70 (39.15) 0.003
G Salix myrtilloides 11.27 (3.39) 10.58 (4.33) 0.830
ANEIB I Salix rosmarinifolia 66.32 (11.32) 48.72 (19.73) 0.317
W M Vaccinium uliginosum 56.03 (8.39) 81.58 (27.24) 0.444
4> 5 #§ Potentilla fruticosa 1.37 (1.37) 0.00 (0.00) 0.351
H 4K Evergreen shrub etk FE Ledum palustre 72.37 (6.61) 71.85 (16.25) 0.967
fa) . Chamaedaphne calyculata 47.72 (10.31) 31.32 (7.54) 0.169
/N KEBS Rhododendron lapponicum 69.80 (10.07) 49.65 (21.67) 0.432
HARFEY) Grass HE 75 Eriophorum vaginatum 17.02 (2.46) 7.40 (2.18) 0.001
/N2 Deyeuria angustifolia 227 (1.08) 437(1.93) 0.187
T Carex globularis 1.12 (0.82) 1.00 (0.57) 0.814
=WM-FE2Y Smilacina trifolia 1.38 (0.45) 0.12 (0.08) 0.024
INEIAE AR Sanguisorba parviflora 1.95 (0.49) 1.40 (0.74) 0.399
WAL XEES Saussurea amurensis 1.43 (0.55) 0.90 (0.43) 0.486
MK Equisetum variegatum Schleich 0.00 (0.00) 0.15 (0.12) 0.239
Jb 247 Rubus arcticus 0.00 (0.00) 0.05 (0.05) 0.351
#EEATY) Moss K S #E Sphagnum palustre 27.42 (1.79) 0.00 (0.00) <0.001
B Ik BE Sphagnum beccarii 3.20 (2.1 0.00 (0.00) 0.172
Hi( e 7% & Sphagnum magellanicum 25.78 (1.39) 0.00 (0.00) <0.001
J3M-YJE 7% 6E Sphagnum nemoreum 2.75 (1.31) 0.00 (0.00) 0.074
¥ e 5 8% Sphagnum girgensohnii 5.17 (2.56) 0.00 (0.00) 0.084
IR 7% & Sphagnum squarrosum 1.43 (1.43) 0.00 (0.00) 0.351
IR 5 EE Sphagnum teres 0.87 (0.87) 0.00 (0.00) 0.351
THEF G 6% Aulacomnium palustre 5.37 (0.99) 0.00 (0.00) 0.001
4 K #E Polytrichum commune 1.85 (0.59) 0.00 (0.00) 0.016
EMi # Ptilium crista-castrensis 1.07 (0.66) 0.00 (0.00) 0.150
T HEE Dumortiera hirsuta 2.67 (1.62) 0.00 (0.00) 0.144
HiAK Lichen {148 Cladonia rangiferina 3.25(0.58) 0.00 (0.00) 0.001
41t In total 557.00 (11.15) 4736.86 (269.46) <0.001

L PR N (ARAfER ) (N=8). Values are means (+ SE) (N = 8).
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