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A BIRILA R B AR S5 AEBTIFT IR /KIE 15004052 {54 SR F E KM r G TR %, R /KE 150040)

O DL R MR O B 13 AN RRE Y B ARRE W B VE A R A T AR A W SR IS 4 T
T4 B (LDMO) | M T AL (SLA) (20 & 1 (LNC) B 2 (LPC) | A B [ (N/P) 28 i D e PRk BF 5%
AL 3 Rl 4y DB MR i 748 SR AR L SRR I L S Hb A A o i R RORE B 22 T Y P TE R R R X
B P, S5 RE (D3 A LDMC 28 4L 7E 0. 294~0. 359 g » g~ ' Z[] ,SLA 284K 7E 9. 082~22. 347 m®
« kg™ Z[8] 5 5 H Al X SR AIF 5T 45 SR AR LB JOLE A B R 09 LDMC B R X i R SLA B AR T i /1N, Ud B T
TR B A L 5 S M AR SR T R LDMC IR SLA 3B W 20 B 5 A B, (2)3 R # LNC A8 fL7E 9.
690~15.710 g+ kg ' Z A, LPC 28 {L7E 0. 669~1.078 g » kg ' Z [A] . -4 & & (LKC) 28 {6 #£10. 410~29. 830 g *
kg ' Z[H] it N/P AR FLTE 9. 781 ~20. 990 Z [l 5 55 HAth I3 (9 WF 52 45 SR AH Lb L B 0 KL i A & ok ) LNC i
LPC {E AHXH i /1y, LKC #1 N/P AR X i R, 356 B 0 % b WA ok L 25 & Hb i A 4 A K 32 22 32 il 3 0 PRV, T L
LNC fw /N1 LKC i 5 508 W i A G i 2 4 N & K & 8L ERE A 6. (3t ANVOA 487 & 3 .
TE & [B] A 4 Pt 2y R PR A A8 S BE A/ L 3 R Z [R] N/P L LDMC F1 SLA #9745 5 i@ BE L 85 /0, 3 156 W 7E 7K 43 Fl 35
A3 Mt B B8 S I 2 M AR 9 0 A 8 A5 R 4 SR AL, (4) Pearson M1 5G 43 M & BE, SLA 5 LDMC L K N/P 5
LDMC #l SLA ¥R BERAHLLR.
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Leaf Functional Traits and Interrelationships of 3 Plant Species
in Lava Plateau of New Volcanic of Wudalianchi

XIE Lihong'?, CAO Hongjie''*, HUANG Qingyang'?, WANG Jifeng'?, NI Hongwei'*"
(1 Institute of Natural Resources and Ecology, Heilongjiang Academy of Sciences, Harbin 150040, China; 2 National and

Provincial Joint Engineering Laboratory of Wetlands and Ecological Conservation, Harbin 150040, China)

Abstract: We studied leaf functional traits, namely, leaf dry matter content (LDMC), specific leaf area
(SLA), leaf nitrogen content (LNC), leaf phosphorus content (LLPC), and leaf nitrogen/phosphorus ratio
(N/P) of three plants, which were Populus koreana , Artemisia sacrorum and Patrinia rupestris from 13
stablel plant communities in lava plateau of new volcano of Wudalianchi. We analyzed the variation among

the functional traits to discuss the relationship and the adaption strategy of leaf function for the environ-
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ment in lava plateau of new volcano. The results showed that: (1) LDMC was between 0. 294 - 0.359 g *
g ', SLA was between 9.082—22. 347 m® « kg ', LDMC was larger, and SLA was low in lava plateau of
new volcano than that in other regions, which indicated that the higher LDMC and the lower SLLA of plant
were adjusted to adapt to the poor environment in lava plateau of new volcano of Wudalianchi. (2) LNC was
between 9. 690—15.710 g » kg™', LPC was between 0. 669—1.078 g + kg™, LKC was between 10. 410—
29.830 g+ kg ', N/P was between 9. 781—20. 990, LNC and LPC was low, LKC and N/P was larger in
lava plateau of new volcano than that in other regions, which indicated that development of plant is mainly
restricted by phosphorin in lava plateau of new volcano in Wudalianchi. while low LNC and greater LKC
were related to soil N and K contents in lava plateau of new volcano; (3) One-way ANOVA analysis re-
vealed that varied leaf traits were low among community, and varied N/P, LDMC and SLA were low a-
mong the three plants also, which indicated that the similar adaptation strategies of plant to the dry and
poor nutrient in lava plateau; (4) Pearson analysis revealed that N/P was significant negative correlated
with LDMC and SLA.

Key words: specific leaf area; leaf dry matter content; leaf nitrogen concent; leaf phosphorus concent; lava

plateau
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Table 1 A survey of the 13 communities
i T g EEL3 i B AR bR

Community-type Altitude/m Geographic coordinate
1 F# bk Populus koreana elfin forests 329 N48°42'10. 7"; E126°07'49, 2"
2 FF W % R MR- ME & R MK Populus koreana-Betula platyphylla Suk 346 N48°42/09. 6" E126°07'32. 7"

55 iy Ak elfin forests ' cV :

Elfin forests

3 F k-1 M Ak Populus koreana-Populus davidiana elfin forests 284 N48°42'09. 2";E126°11'35. 2"
4 T/ kg M MR- KE B& B AR-1L 4 & B K Populus koreana-Betula o ole ", o pt o
platyphylia Suk-Populus davidiana elfin forests 329 N48°42'57. 17; E126°06 17. 4
S IR A b 5 FIME-VE ) Betula platyphylla-Lariz gmelini 334 N48°42'23. 2";E126°08'04. 5"
Mixed if, s o . .. .
ar;:l(ebroC:(Tf‘If;\Cf):(I 6 & i M-t B-H ﬁ.’é—ﬁ ¥ Larixz gmelini-Populus davidiana-Betula 343 N48°42'35. 2" E126°06'51. 5"
platyphylla-Populus koreana
7 MWK T Lespedeza davurica 326 N48°42'09. 2"; E126°07'40. 8"
S%:fb 8 GELk % Spiraea salici folia 351 N48°42'53. 6"; E126°07'47"
9 BRIV 52645 Spiraea media 283 N48°40'14. 8"; E126°10"12. 9"
10 B 2B 3 Potentilla discolor 327 N48°42'14.1";E126°07'31. 0"
Hifi% 11 JT 48 Artemisia sacrorum 288 N48°42'08.0";E126°11'14. 9"
12 (5 WM#% Patrinia rupestris 344 N48°42'31.0"; E126°07'06. 6"
& #% Moss 13 Wb ¢ Racomitrium canescens 334 N48°42'16.7";E126°07'18. 5"
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&2 ATLVEN. & 05 a1
Yy & (LDMOC) 43 51 g 0. 353 ~0. 356,0. 294 ~
0.359 1 0.294~0.317 g« g ' H SLA 235K
9.082~12.164.9.213~22. 347 F1 11. 469~16. 825

2.1

m’ « kg™'. YREEF A LDMC e K, J7 48 1
Fo AR CSLAD $5e K5 7F 3% 1] 5 &8 B I b a Mo 1y
LDMC f5e/]h s # & 7% th J7 48 35 A % 1) SLA
W 8K B ) LDMC 78 8 3% [a] 22 A6 f5c /N L 0 4R
1) SLA TERF V& RS K.

%2 BRI R E (LNO) 78 & A 7 45 8
AR R 1. 175~1.571%,0. 969~1. 380 % #1l

x2 FHALBESH 3 MEMHIhaEER
Table 2 Leaf functional traits for three plants in lava plateau of new volcanic
BE7% Community
Iﬁ%j?t I‘i—iﬁﬁit El%HﬂW Miit?z:?n%ﬁ)us @/{\ A i
in forest and broad-leaved forest Shrub Herb Moss
FW/g 0.5984+0. 134 0.53340. 306 0.59440.114 0.63940.094 0. 580
DW/g 0.21140. 046 0.18940.105 0.21040.039 0.22540.033 0.205
LDMC/(g+g 1) 0.354+0.002 0.35640.006 0.35440.002 0.35340.001 0. 354
LA/cm? 21.74044. 660 22.271410.524 24.00546. 005 20.608+5.929 20. 329
Pﬁiﬁl’u.\‘ SLA/(m? « kg™ 1) 10. 3144+0. 817 12.1644+1. 252 11.33540.919 9.082+2.051 9. 908
rorean LNC/% 1.347+0. 307 1.57140.192 1.39540. 311 1.175+0. 215 1.188
LPC/(g kg™ 1) 0.89140. 164 0.95440.032 0.90740.114 0.81040.067 0.799
LKC/% 1.0414£0. 250 1.247+0. 223 1.707+0. 452 1.347+0. 293 1.761
N/P 15.116+1.613 16.51142.557 15.28441.703 14, 44441.658 14. 874
FW/g 0.206+0.038 0.19740.093 0.17440.018 0.18140.019 0.070
DW/g 0.060+0.010 0.05840.023 0.05140. 005 0.05340. 005 0.025
LDMC/(g+g 1) 0.2944+0.008 0.29740.020 0.30040. 005 0.29840. 005 0. 359
L LA/cm? 8.048+1. 291 11.04840. 707 13.54841. 000 16. 54841. 000 18. 548
Az];(ﬁ:nli‘?ia SLA/(m? « kg™ 1) 12.813+2.511 11. 6024+0. 820 9.50341. 954 9.213740. 904 22,347
sacrorum
LNC/% 1.265+0.072 1.380+0. 261 1.226+0.117 1.143+0. 140 0. 969
LPC/(g kg™ ") 0.9124+0.108 1. 034-+0. 040 0.88140.171 0.66940.073 0.991
LKC/% 2.87540. 683 2.57140.165 2.57840.193 1.9140. 237 2.983
N/P 14.030+1. 940 13.400+3.033 14. 347+3.666 17.14941. 901 9.781
FW/g 0.21140. 057 0.13940. 056 0.19240.093 0.20940.077 0.154
DW/g 0.0614+0.014 0.04240.014 0.05640.024 0.06040.019 0. 046
LDMC/(g+g b 0.2954+0.012 0.31740.028 0.29940.020 0.29440.013 0. 307
LA/cm? 8.39440.064 6.97941.515 8.75343. 444 6.69241.288 7.550
M
Patri?li{z SLA/(m? « kg™ 1) 14.536+4.187 16. 82542. 069 15.74240.471 11.46941.993 16. 272
rupestrs LNC/% 1.426+0.126 1.282+0. 166 1.426+0.336 1.362+0.162 1. 145
LPC/(g kg 1) 0.9024+0.113 0.96940. 054 0.70440.105 0.86340.235 1.078
LKC/% 1. 848+0. 364 2.32240.577 2.11440. 273 1.587+0. 388 2.054
N/P 16.105+3.176 13.20340.984 20.99047.924 16.43743.803 10. 620

TEFW. it i A s ; DW. T8 ; LDMC. T4 Rg &5 LA, i SLA. M E R LNC. Mk LPC. Mgk )% ; LKC. 0t

PR BE s N/P. ABELL. T

Notes: FW. Leaf fresh weight; DW. Leaf dry weight; LDMC. Leaf dry matter content; LLA. Leaf area; SLLA. Specific leaf area; LNC.

Leaf nitrogen content; LPC. Leaf phosphorus content; LKC. Leaf kalium content; N/P. Leaf nitrogen/phosphorus ratio. The same as below
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1. 282 ~ 1. 426 %, i fiT iy LPC 43 % N 0. 799 ~
0.954.0.669~1. 034 F10.704~1.078 g+ kg ',
Bk BE (LKCO) 28 91k 1. 041% ~1.761% . 1. 910%
~ 2. 983% A1 1.587% ~ 2. 322% ., N/P 4> %] A
14,444 ~16. 511, 9. 781 ~ 14. 347 Fl 10. 620 ~
20. 990, WA A4 LNC & K LKC B8 85 /0N,
T3 A8 1 LKC WY K B 1) & @ B 7 v 7 4R
) LNC FIN/PHA  LKC B 548 k. 3 4 1 i e
JE(LPC) S %, N/P 75 HE 7% 18] 22 4k fe /)N o W0 1
N/P 7E#f 9% A2 fb i K.
2.2 AEEEE3IHEYHHEERNERER

B L 6 MR T ) AR ) ) e IR A AR
FRBI/NT 0. 20, 48 F R BB /N GGR 3), LDMC
EEEERETFHERK BRERZS RN
0. 033,75 5 35 Bl 5% /1N ; SLA 75 &5 &5 1 7% 7 ¥ {8 5
Ko HBETE B 28 5 R0 0. 157, 748 541 Bl f K
LNC 75 & 8 T W B 58/, 338 &L 1%
N/P B A/ N/P BE A8 53 R A0k 0,132, 78 &%
PN 3k N

B K LR G 3 Rl R4 () LDMC #l SLA
f 785 S5 K0S 0K 0. 096.,0. 170, ¥9/NF 0. 20, 25 5
TR /N (R s N/P A 5 ZE0R 0. 067,28 S i
FEd RN

B L 6 MR T ) A ) ) g IR A
Al 25 (£ 5);3 Fif ¥ E LDMC, SLA Fl
LKC # A4 B 3% 2 5 (P<0. 05), 1 LNC,LPC #i
N/PHE A B2 5 (P>0.05), #E—H %} 3 Ffiig
YyiE] LDMC.SLA #l LKC #Ef7 £ & A (% 6) .45
R LDMC TE 4% 5 77 48 8 FUE WOk 22 8] 1) 22
S0 35 (P<C0. 05) , 78 J7 4F 8 AL W0 2Z IR b 2% 5
SLA 785 W 5 by R T 458 22 18] ) 22 5 B 3 (P
<0.05) . EFHMAEEZMARE ., LR 2D
Frist W] LDMC Fl SLA 27548 9 ¢ J5 A 11 43 2 b 1
) ) o IS 1 o A AR L 3 5 [ A A DG BIF 5 45 2R
*ﬁ[mo

2.3 Moigeteik Z B A9 HE X

K T I K L A e e 3 R IR R 9 A
M-I REPEAR (Y Pearson AOC/rHT (R DHRVILFW 5
DW 2 B4k B 25 1) 1A 6 5 R (P<<0. 01);SLA 5
LDMC & 8 i 2 i 71 A5 ¢ 3¢ & (P<C0. 05) ; LDMC
5 DW fil FW 23 &8 2 (1% 7 A O R (P<C0. 05) 5
N/P 5 LDMC F1 SLA & 3 3 B A L KL &R (P
<C0. 05) 5 HoAth 25 fH-PEAR Z (B ASFA 7 1 35 I A DG E R
(P>0.05),

3w

TE TR 3% 0BT 199 K 1L S 1 A 25 P B 3 A8
AR R T 3E N FREE 0 AR Ak, N W b A B DR Y
SYECANIE T A B AR M TR IR AR BRI TR IR Y
YD REVEIR AR . AHFSE R 3 Rl LDMC

x5 FHALBEEH S FEEEM 3 MHEYE
HHEREFHENT
Table 5 One-way ANOVA for leaf traits of five communities

and three plants in lava plateau of new volcanic stage

gissra | 1 W) 8]
5 Community Plant
Variable
F P F P
FwW 0.043 0. 996 91. 394 0. 000
DW 0.022 0. 999 127. 819 0. 000
LDMC 0.329 0. 853 58. 447 0. 000
LA 0. 085 0. 985 43.401 0. 000
SLA 0.992 0. 455 6. 385 0. 004
LNC 3.411 0.053 1. 781 0.185
LPC 2.450 0.114 0. 009 0. 991
LKC 0. 456 0.766 23.082 0.001
N/P 2.132 0.151 1.138 0.332

x6 HHMAMLBEEEU 3 FEYWH LDMCSLA 1 LKC W EELILER (P H)

Table 6 Multiple comparison of LDMC,SLA and LKC for three plants in lava plateau of new volcanic (P value)

A7 & Variable LDMC SLA LKC
FW Populus koreana-Ji 58 Artemisia sacrorum 0. 000 0.293 0. 000
JI4EE Artemisia sacrorum-5 W% Patrinia rupestris 0.757 0.021 0.001
HW¥ Patrinia rupestris-&4 Populus koreana 0. 000 0.001 0.002
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x7T HEBALBEAH I MEDHEROBEXRE

Table 7 Pearson correlation coefficients among leaf traits for three plants in lava plateau of new volcanic

Fw DwW LDMC LA SLA LNC LPC LKC N/P
FW 1
Dw 0.992* " 1
LDMC —0.940~ —0.894* 1
LA —0. 346 —0.326 0. 406 1
SLA —0.837 —0.773 —0.915~ 0.064 1
LNC 0. 496 0. 447 —0.692 —0.637 —0.456 1
LPC —0.651 —0.638 0. 580 —0.456 0. 801 0.077 1
LKC —0.635 —0.556 0.698 0.128 0. 841 —0. 140 0.654 1
N/P 0.818 0. 781 —0.890* —0.010 —0.909~ 0. 607 —0.740 —0.539 1

Note: * x. P<C0.01 , x. P<C0.05

B AR A BB 7E 0. 294 ~0. 359 g » g ' Z[A], SLA (¥
ALTE AR 9. 082 ~22, 347 m® « kg ' Z ], HH
by XIS 1 BIF 5 45 SR A L BT KO IR A B H A
LDMC ® {6 AH X f K. SLA B {8 AH X
AN O T SLA AT R AR ) 35 B TR Y
AEJT . SLA Kk A S m A==, prid,
fe SLA FH W) fig AR 4 b 35 B 9 U8 4= & B9 M 52 L A IR
SLA I i #8 ¥) RE AR L b 35 R % 95 09 PR 5% . i i 10
K A B A B+ BESURE L Al AR A A ] Y BT A
AEF B /D SRR I L 5 5 AR B2 v A ) SLA
B AR R AR A W38 1 2R R BRI 4 2R, B R R W
SLA Kyt ¥yid % LDMC /v, i SLA /)N 48 ) H
LDMC K51, 50— 3 4 78 A F 5% 45 SR v 45 31 3F —
ACENE . AL TR R 9 K L e R
LDMC ik SLA SB35 1 27075 % 25 I R 5%

AWF5E 3 MY LNC.LPC,LKC,N/P fiy 7
k76 43 S AE 9. 690 ~15. 710 g « kg ', 0. 669 ~
1.078 g+ kg '.10.410~29. 830 g « kg ' F1 9. 781
~20.990 Z [a], 5 H At IX 3% i BF 53 25 SR A0 L, B Y
KIEH G ALY LNC F1 LPC /Y {8 A7 X /N
LKC Hl N/P {1 B A X K22 R0 0 &
Bl B 1] DA L4 I W AE ) 32 3% 43 B BIRAS . B AT
— SR AIF Y R AU Lk A2 WA ) 2 AU 38 A AR
AL A N/P HAE R 2 15 B IA S 2 AR
B, 245 N/P R T 16 B AW A KX P A i 7 5
Fs A R A A X NI T e Ry g A AR
F L EEEREE N/P P 11,759, /N F 14, %
WY B B T R ) 2B K 32 8 52 A R I BRI 5 T % it Ak

BEVE T34 MH 15, 084, N/P L AL T il R 1 . & 1]
% U G 2 A ) R 5 T W TR S bR L A R AR
% N/P SFHE KT 16, £ X =R Y 4K
FEZHEAMRS. & SLA BRI Y E R A A R
B ARWESE T SLA K X FAK L LNC (19 {5 AR % i
NGXEEAME R RS R —. & N FEEH
9 1Ly A HE v B R IR AR AR LU AT AR 1 B
I T e R s 4 KOS AR BT Il 4 HE S i
SRR e B AR ) | WTTR AN O = N N 0/ )
LKC {8 0 155 5 357 01 AL 05 6 i) 38 50 6 .

B I S 5 AR 5 R AR A ik 2 e IR ) AR
SR NTF 0020, 48 TR RN, 3 FhORL ) (R]
N/P.LDMC #il SLA 78 5 ZE /N T 0. 20,48 77
R BE AL A /N o 33X T B 7 7K 3 AR R 0 W i ) oKL
£ Hb A P 0 LA B A N 6 SR A G R S
Wy I 5 R 04 R 1 DDA G, 3 5 D N A G BF 5T 4
SRR ) A ) I BE R 1 A R R
SLA # K, Hk o N/P, 3 e B8 g & 6 H
SLA Fl N/P J& fi GE 1k 30 B 7% ] 22 5= (9 i 2 fig
PEAR .

B B A A 3 RO 4 T RE IR 1A
SLA 5 LDMC £ 8 1 2% (% f M 56 &R (P<C0. 05)
X5 E N A2 i — 8 N/P 5 LDMC
HSLA S8 2 (9 5 AH G OC R (P<C0. 05) , i 5 &
SLPESEERERL R0 VD L 52 Pk By i PR R S
TEWFSE & 3 N/P 5 LDMC il SLA 2 3 i A X 5¢
F 0 45 ARG o 3 — 25 S Al 30F — 250 S0 R i R R
22 [] 9 56 G 2 2 o b A 285 2 496l 40 R U ) — Jig L



974 oodb M

L7/ 38 %

ft ;{0 LNC.LPC f1 LKC 5 LDMC I SLA R7F7E
A SC R (P>>0. 05) . 3X 5 H ALY 45 B A
R0 iAW A PR 32 2658 10 5 i 1R
K PRI A R F 5% DX Sk 9 I 4R 22 ) 1) 56 R A7
TE— 78 1 22 5, B N L A7 — Se A 90 2 30 A 4 1) LE i
1A I R R 2 A R O PR B R M
K X T AT IR A MRS

4 % B

A R Y K LDMC, {7 SLA 2 B
K 3 b T I kL B R R R LDMC
fIX SLA 119 5% W& 3 I 73 5 305 45 1) FR 458 T AR 400 Dt /D 11
LPC i KA N/P U F K it g 0 K s 5 &
Hi A AE K 2 B R BRI fR /N 9 LNC Al
T ry LKC 58kl s i gh a2 N2 K
FRAEAREA O B L A R A A )
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