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Abstract: Peatland ecosystem functions largely depend on the functional traits of the species. Although the plant functional
traits and functional diversity have been considered as the key parameters to predict the response of peatland carbon cycling
to the climate change, the studies are still limited. Here, we systematically investigated the specific leaf area, specific root

length, specific root area, and the carbon, nitrogen, phosphorus, and biomass contents of leaf and root tissues in four
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shrub-sedge peatlands of the Da Xing’an Mountains. The community weighted mean (CWM) value, function dispersion
index, Rao’s quadratic entropy index, and coefficient of variation value were used to estimate the functional traits of plants
in the shrub-sedge peatland. Combined with the biodiversity indices, we analyzed the relationships among biodiversity,
functional traits, and functional diversity. Results showed that: (1) The nitrogen and phosphorus contents of leaves of shrub
( Betula fruticosa) were significantly higher than those of sedge ( Eriophorumvaginaium) , while the coefficient of variation
of the specific leaf area of Betula fruticosa was lower than that for Eriophorumvaginatum; (2) The specific root length and
the specific root area of the shrub fine roots were significantly lower than those of the sedge, while the nitrogen and
phosphorus contents of the shrub fine roots were significantly higher than those of the sedge. In addition, the leaf and fine
root biomass of the shrub was significantly higher than that of the sedge. (3) The functional dispersion index and Rao’s
quadratic entropy index of plants inhabiting in shrub-sedge peatlands were very low, and their coefficient of variation was
higher compared to the indices of biodiversity and community weighted mean; (4) The relationship between above- and
below-ground plant tissues traits of the shrub was different from that of the sedge. Shrub root length was significantly
positively related to the root area. In addition, the carbon, nitrogen, and phosphorus contents of the sedge leaves and roots
were positively correlated with each other. The relationship between the indices of functional dispersion and the biodiversity
index was identical to that between Rao’s quadratic entropy index and the biodiversity index. Furthermore, there was a
strong coupling relationship between the functional dispersion index and Rao’s quadratic entropy index. This study highlights
that the shrubs were better adapted to the nutrient-poor environment of the peatlands in the Da Xing'an Mountains and there

was a strong competition between plant species for the resource.

Key Words: leaf trait; root trait; species diversity; functional diversity; peatland
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R1 EMATERERMEZEWAHINEEER

Table 1 Leaf treats of main plant in shrub-sedge peatland

PR SEME Betula fruticosa H B8 F 5 Eriophorumvaginatum
Tt P ERFH(CV) o4 EREH(CY)

Mean value Coefficient of Variation/% Mean value Coefficient of Variation/%
L L (SLA
. fﬁ} ( ) ) 80.27+7.99b 34.47 302.74+14.04a 16.07
Specific leaf area/(em”/g)
R 4k (LCC)

.69+12.44 . 475.03+£12.07 .

Leaf total carbon content/ ( g/kg) 306.69+ a 8.50 3.03£12.07a 8.80
A& (L
+ﬂa$(. NC) 22.73+0.66a 9.99 16.18+1.01b 21.72
Leaf total nitrogen content/ ( g/kg)
8 & (LPC) / (g/k
HRE R (LPC)/ (¢/ke) 2.8120.15a 18.00 1.87£0.09h 16.78

Leaf total phosphorus content

ARFHRFRRG T L2257 B M (P<0.05)

F2 ENSTERXMAEYIR R MER
Table 2 Root treats of shrub-sedge peatland
HEARM A Shrub root

A BRER(CV
ek S RH(CV) BREM(CY) ERRH(CY)  BRRE )
. R o ) b o HIAR o _ Coefficient of
Traits Coefficient of Coefficient of Coefficient of Sedge root ..
0—2 mm . 2—5 mm . >5Smm o variation/ %
variation/ % variation/ % variation/ %
K (SRL)/(em/,
2“&5 11> <;1 2 48837534120 2421 127.96:12.07¢  32.68 / 35.88  1197.83+62.78a 18.16
Specific oot leng
o/ Q )
Etﬁ?f/\(?RA)/(g/(m ) 93.24+5.13b 19.07 22.84+1.85¢ 28.13 / 28.30 239.95+17.03a 24.58
pecl 1C root area
i (RCC)/ (g/k
I{Eﬁ%?f : ) (g’; f’ 553.13£10.61ab  6.65  565.1249.92a 6.08 559.05+8.68a 5.38 532.37+5.31h 3.46
oot total carbon conten
A (RNC)/ (g/k
I{E}il‘;—'tii( i ) (g/t gt) 11.62+0.59 a 17.60 6.73+0.30¢ 15.49 5.44+0.33¢ 21.14 9.78+0.66b 23.39
oot total nitrogen conten
K A L
B HL(RPC) / (g/kg) 1.36+0.07a 17.29 0.97+0.04b 14.40 0.95+0.07b 27.22 1.26+0.07a 22.25

Root total phosphorus content

AR FRFRGE E 25 B P<0.05)

AT THE AR -9 B 04 Y6 e M A RS R v T RROR A, 0 i T AR i 2 18 T E R (P<0.05) , fHOR [A)AE o
(VA T AR S R K, AR ZE A Wi i 3 o T i M T R Ry b B A Al 21 A 9 1 (P<0.05) L, TR
R AR R = TR R (P<0.05) | EARAHAR AN iR AR AR A e I 3 e TV AR R AW 1 (P<0.05) s TR
HOAR AR A ) A S R BRI R (R 3)

F3 RREAMTENERGH - TEY=

Table 3 Leaf area and above-below ground biomass of shrub and sedge in peatland

PR Y EHIE 5 RE(CV)
Property Plant organ Mean value Coefficient of variation/%
FEARM AN Shrub leaf area/ (cm?/m?) - 4143.68+516.89b 43.21
IFH I Carex leaf area/ ( cm?/m?) i 9868.12+844.80a 29.66
A4 Shrub biomass/ (g/m?) it 55.02+3.03d 19.11

=% 229.69+8.57a 12.93

AR 89.96+3.46¢ 13.34

R 89.86+5.85¢ 22.55

FHAR 180.34+11.87b 22.79
A Carex biomass/ (g/m?) nt 32.67+2.02¢ 21.38

i 62.54+2.91d 16.14

AN TR GE T 1 22 5 1 #E E (P<0.05)
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2.2 KB FEAR ISR IR HAE ) Z REVE R D) RE Z AR PEARAE

KGNS 4 ASFE A 2 FEAE RO DI BE Z FE M IR B E R G 22 5% . & U s Shannon-Wiener 2K
PEFEH K T Al M5 (P<0.05 ), i) HLYA] RN RS 2o T e 4 L Pielous 359740 B 48 KO X 458 80, i 2 Tl RN Tl
IR Margalef 25 B H8 B X8 51, B 2C 1T Y % M Simpson 22 FE 1 45 550 i 35 & T HoAth &5 ( P<0.05) ;5 1M 4 77]
FIE AT i b CW M, R CWM, (o ARG 57, BT B AT 38 2 . WM, o FIT CWM, S8 3 1R LAl b A5 ( P<0.05) , 7
FI YR H FD, I FD XK s A2 W) 2 RS 07 1T, Shannon-Wiener $8450725 5 2 U K ; T RE L RE 4L
JITH, FD R FD 8 55 B T CWM, B 57 REUR N (£ 4) o

x4 ENSTERRMAEY S IHEE SR HE
Table 4 Plant diversity and functional diversity of shrub-sedge peatland

) AERRE(CV)
e S <
e b3 BT & s Pl Coeffcient of
Diversity index Mean value o
variation/ %

E— YT
Shannon-Wiener ZFEAEIHE(H') 1.1220.14a 1.31£0.07a 0.59:0.08b 0.99+0.10a 1.00£0.09 3111
Shannon-Wiener diversity index
Pl 's A EEFEH

1o s igqg;g;y % 0.52+0.06ab 0.59+0.03a 0.28+0.05¢ 0.42+0.05he 0.45+0.04 30.76
Pielou’s evenness index
Margalef 357 453

arglel £HEREHR) 1.1850.07ab  1.48:0.11a 1.1120.11b 1.55+0.14a 133£0.07 1931
Margalefrichness index
Simpson ZHEHEISEL(D

impson 2#&@?&( ) 0.54+0.08ab 0.63+0.02a 0.24+0.04c 0.41+0.04b 0.45+0.05 37.70
Simpson diversity index
T AU fH (CWM

HEBUIEUAE(CWM,.) 246.76+8.28h  201.89+6.91c  287.75:0.67a  277.78+2.91a  253.54+10.36 14.15

Community weighted value of Leaf area
B 5 AR (CWM )
Community weighted value of 477.26+2.46h 481.17+0.21ab ~ 484.63+0.56a 483.25+0.17a 481.58+1.00 0.72

Leaf carbon content

MR A EABCEE (CWM, )

Community weighted value of 17.78+0.15a 16.78+0.18bc 16.68+0.05¢ 17.17+0.05b 17.10£0.14 2.85
Leaf nitrogen content

B B IACTE I (CWM, )

Community weighted value of 2.04+0.02a 1.92+0.02b 1.90+0.01b 1.95+0.01b 1.95+0.02 3.22
Leaf phosphorus content
TRERBUE (FD,,)
Functional dispersion index
Rao 1K (F. Do)

Rao’s quadratic entropy index

RRFRFRGT 257 BE M P<0.05)

2.3 RLZIGHEAR ISRV HAEY) Z AL DR IR RN ) B8 2240 1 8] f A G

KL HEAR-FHEL PR M HEAR LA 5 LCD A1 LND i 3% IEAH5E (P<0.05) ,{H5 RPD & # ki X (P<
0.05) ; #EAM R RL 5 RA BEFIEAHSE(P<0.05) (1#2) ;7% LA 5 LCD .LND Al LPD .3 1EAHSE (P<0.05) ,
PEIAR & RL 55 RND 3 IFAHE (P<0.05) , I HH: RCD .RND I RPD [a] it 3 IEAH X (P<0.05) (B 3) . KR T
VA I T AR5 R 2 23 () S R G A, V08 o b T AR 1 5 1 T A5 bR ) TG e S A

Ve A ZREPEFERUSR T Margalef =F & FEFE 4041, Shannon-Wiener Z2FEEFE %L  Pielou’s 34747 i +8 KR
Simpson ZFEHEIEEUS TIRE ZREVE 4R CWM,, \CWM, . .FD, Fl FD, 3L HARBL 2% H 56 (P<0.05) 5
CWMg, , Fl CWM, .5 FD, 1 FD,, 53 fiHI5 (P<0.05) ,CWM, o 55 CWM, . il CWM,, 8 3 f 4 & (P<0.05)
1M CWM T CWM S22 IE A (P<0.05) ;3 /W0 (AGB) 525 W) 2 BEE TNy R 22 1 458 45 T (2 35 A
Sk R AR (BGB) 5 CWM, . B 2 IEAHE (P<0.05) ([ 4)

0.15+0.016b 0.19+0.012a 0.05£0.004¢ 0.08+0.009¢ 0.12£0.02 48.16

0.04+0.004a 0.05+0.004a 0.02+0.002b 0.02+0.003b 0.03+0.004 44.72
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