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N N 1222.8h 25.5%; 275 ~317
‘8 N o 43%
19-20
o, pH 6.02 ~6.63
(0~10 cm) C. N. P 76.08.
3.59.0.31 mg/g Ca- Mg
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=N
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? . 3m 31%
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1
Table 1 Habitat characteristics of sampling sites
/ R ( + ) /em ( + ) /m
" 1%
1 740 ~840 19 2.81+1. 18 8.79+4. 50 1. 85+0. 43 3.12+0.55 4.76x1.22 1. 87+0. 34 15
2 840 ~940 21 3.70+1. 38 11.31+5. 86 1. 59+0. 49 4.33+0. 84 5.89+1.59 2.32+£0.75 33
3 940 ~1 040 23 4.12+1.62 20. 12+9. 65 1.99+0. 42 4. 68+0.92 7.79+£2. 12 2.90+0. 90 40
4 1 040 ~1 100 30 - 21.57+6.02 2.44+0. 83 - 8.93+1.18 3.28+0. 68 65
( Regent Instruments Québec 1.4
Canada) N o S
. 2~3 cm (Cv= / ) ( One-
o N N 105 C way ANOVA LSD) t
30 min 75 C 48 h o Pearson .
N : SPSS 19
( Specific leaf area SLA c¢m’/g) = o
/ ; 2
( Leaf dry-matter content LDMC
glg) = / ; 2.1
( Twig dry-matter content TDMC
glg) = / ; 3 ( 2
( Twig tissue density TTD g/cm’) = (p<0.05) > >
/ ; > >
( Coarse root tissue density o 3
CRTD g/em’) = / ; 25%
( Medium root tissue density
MRTD g/cm’) = / o .
N 100 0 0
- 2.2
- - N P C.N.P.
- - P Ca-Mg.C/N.C/P.N/P
Ca. Mg. ( Do 3
2 3 ( * )
Table 2 Functional traits ( mean+SD) and interspecific or intraspecific coefficient variations of three dominant
species in the Langxi watershed Yinjiang County northern Guizhou Province
+ 1% + /% + /% + /%
/(em?/g) 93.72+33. 85 32.13 143. 13+17. 61a 12.31 86.33+12. 54b 24.53 74.58+10. 29¢ 13.79
/(glg) 0. 47+0. 07 12.76 0.51+0. 03a 6.33 0. 49+0. 06a 11.71 0. 48+0. 08a 16. 30
/(glg) 0.52+0.09 17.34 0.53+0. 04a 7.30 0. 48+0. 04b 7.85 0.52+0. 13ab 24. 40
/( g/em®) 0.60+0. 16 27.74 0.62+0. 11b 17.53 0.45+0. 06¢ 13. 11 0.75+0. 14a 18. 69
/( g/em®) 0.59+0. 17 29.00 0. 54+0. 08b 14. 36 0.43+0. 09¢ 21.78 0.77+0. 05a 7.03
/( glem®) 0.54+0. 17 31.90 0.55+0. 05b 9.39 0.39+0. 08¢ 19. 88 0.71+0. 16a 22.79
/ 220 60 80 80

(p<0.05) .
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2.3 N/P o
3 Pearson
SLA LDMC LDMC Table 3 Pearson correlations among functional traits of
TDMC CRTD MRTD dominant plants in the Langxi watershed Yinjiang
° County northern Guizhou Province n=220
C N.P.Ca.Mg.C/N.C/P.N/P
-0. 145"
o N.P Mg C/Ns ~0.120  0.351%
C/P Mg C/N.C/P -0.079  0.253™ 0.419*
_ *x *k *x *x
C/N C/P i 0. 297* 0. 226* 0. 544 ) 0.616 )
-0.166° 0.176 0.537™  0.604™ 0.865™
( 3) SLA sk 0.05 ( ) © ek 0.01
CRTD ( ) . ok .
; SLA
© A) ( 5) (e} 3
( 4 C
Ca-Mg.N/P C/N Ca
C/P - N P.N/P P.C/P
C/N.C/P N Ca .
Mg . P C/N.C/P .
N/P . Ca
Mg
CaMg C/N.C/P ( C/P .
) Ca N/P o C.N.P :
C/N Ca Mg o
4 Pearson
Table 4 Pearson correlations of elements and their ratios in dominant plant organs in the Langxi watershed
Yinjiang County northern Guizhou Province n=>55
C N P Ca Mg C/N C/P
N -0.231
P 0.118 0.734™*
Ca -0.822™ 0. 029 -0.321"
Mg -0.480™ 0. 060 -0. 139 0.479™
C/N 0.366** -0.965™ -0.713™ -0.137 -0.112
Cc/p 0.215 -0.786™ -0.924™ 0.023 -0.037 0. 838
N/P -0.418™ 0.763™ 0.129 0.308" 0.220 -0.736™ -0.269"
N -0.503™
p -0.039 0. 654™
Ca -0.752" 0. 744 0.220
Mg -0. 458 0.480™ 0.304" 0.521™
C/N 0.573* -0.945* -0.579™ -0.762* -0.505™
C/P 0.238 -0.703™ -0.884™ -0.375™ -0.428™ 0.721*
N/P -0.479™ 0.248 -0.529™ 0.505* 0.108 -0.290" 0.421*
N -0. 194
P 0.189 0.224
Ca -0. 778 0.278" -0. 119
Mg -0.558™ 0.250 0.249 0.526™
C/N 0.474* -0.814™ -0.267" -0. 4807 -0.465™
C/P 0..068 ~0. 330" 0., 854F +0,.086 +0.385% 0. 4697
N/P -0.357™ 0. 603 -0.586™ 0.372™ 0.017 -0. 445™ 0.482™
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5 Pearson
Table 5 Pearson correlations among functional traits of dominant plants and elements in the Langxi watershed
Yinjiang County northern Guizhou Province n=>53
C -0.376™ -0. 027 -0. 001 -0. 4527 -0.598™ -0.499™
N 0. 803 ™ 0. 160 -0. 004 -0.288" -0.517* -0.284"
P 0.512* 0. 083 -0.107 -0.5587™* -0.661™ -0.516™
Ca 0. 187 -0. 063 0.207 0.580™ 0.639™ 0.532*
Mg 0.427* -0. 100 0.269 0.317" 0.406™ 0. 208
C/N -0. 806 -0. 100 0.079 0.269 0.437™ 0.221
C/P -0. 644 -0. 006 0. 163 0.443™ 0.495™ 0.379™
N/P 0. 650™ 0. 167 0. 098 0.114 -0.118 0. 093
C -0. 645™ -0. 086 -0. 090 -0.322" -0.354" -0.288"
N 0.543™ 0. 022 0.320" -0.018 -0. 081 0. 147
P 0.026 -0. 082 0.319" -0.093 0. 022 0.110
Ca 0.679™ 0. 101 0.225 0.237 0.102 0.253
Mg 0.538™ 0. 162 0.274 -0.059 —-0.098 —-0. 060
C/N -0.532* -0. 095 -0.342" -0.014 -0.014 -0.222
Cc/p -0.197 0.017 -0.211 0.198 -0. 004 =0.048
N/P 0.543™ 0. 131 0. 050 0.199 -0. 055 0.110
C -0. 640 -0.412** -0.235 -0.328" -0.239 -0.287"
N 0.288" -0.011 0.251 -0. 003 -0. 260 -0. 026
P -0.217 -0. 151 0.381™ 0. 180 0.222 0. 168
Ca 0. 604 ** 0.115 0. 206 0. 446 ™ 0.367" 0.432™
Mg 0. 349" 0. 201 0.497* 0. 408 ™ 0. 227 0.239
C/N -0.405™ -0.078 -0.275 -0.101 0. 090 -0.121
Cc/p 0.078 0. 050 -0.304" -0.258 -0. 260 -0.184
N/P 0. 456 ™ 0. 080 -0. 046 -0.137 -0.320" -0. 105
3 SLA
3.1 5
LDMC ., SLA
# LDMC
=, 25% . 7
35% 0
15 27
( 6)
SLA %
. LDMC »
TTD CRTD o 20
SLA o
TTD LMDC
TDMC - SLA o
SLA % SLA

SLA ° .

27
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6
Table 6 Comparison of functional traits of subtropical forest plants
/ / / / /
(em?/g) (g/9) (g/g) (g/em®) (g/em®)
93.52 - - 0.40 0.41 25
300. 15 0.22 - - - 26
( ) 153. 52 0.38 - 0. 56 - ”
( ) 285. 43 0.30 - 0.51 -
134. 44 0. 40 0.48 0. 69 - 5
195. 98 0.40 - - - 6
150. 32 0. 44 - - - 7
93.72 0. 47 0.52 0. 60 0.59
23
30
(1114 mm) 3.2
(967 mm) (1341 mm)
(16.8 °C) (16.2 C) 3 ( 7
(15.2 C) 7 27 C C
v SLA
LDMC oo . N.P
SLA LDMC
‘. \ N.P
SLA LDMC 2 p
. 0 (0.31 mg/g) P P
SLA  TTD.RTD 0, Ca- Mg
7
Table 7 Elemental compositions of plant leaves from different areas
C/(mg/g) N/(mgl/g) P/(mgl/g) Cal/(mg/g) Mg/(mg/g) C/N C/p N/P
464.0 20.1 1.8 - - 22.5 232.0 13.8 17 36
- 19.7 1.5 - - - - 16.3 37
493.3 11.8 0.7 16.4 1.5 44.9 771.3 17.8
- 27. 1 1.1 25.6 4.8 - - - 9
515.0 17.2 1.4 - - 31.6 411.7 13.2 10
427.5 21.2 1.2 - - <25.0 <400.0 17.4 11
487.6 22.1 1.6 - - 25.1 329.1 14.5 38
530. 1 14.8 1.0 - - 35.6 561.8 16.3 39
( ) - - - - - 39.4 7580 178
( ) - - - - - 48.1  677.9 14.2
T= o <25.0.<400.0 C/N.C/P
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9 N\P 42-43 R
Ca Mg . N.P
(>40 mg/g) . (30~40 mg/g) . o
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N o pH s
3 Ca
Ca . C/N.
34 C/P 31 42-43 C
? pH . C/N.C/P
N.P ! N.P
. pH . N/P
42
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7 C/N.C/P N.P C N.N/P 7
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~ ~ o Ca
( 7 N Ca
N\P 40 . 44 . 45
N/P . .
o 4 N/P<14 C Ca C
N N/P>16 Ca
p 14<N/P<16 N. .
p . p Mg
9 46
P C Ca.Mg
P C.N.P.Ca.Mg.C/N.C/P. 3.3
N/P
21 6 6
31
(2010) ¥ (2016) *
o, o Fortunel ~ (2012) ¥
SLA C N.P
SLA Mg
2 N.P.Mg
. 0, SLA
C 2,
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Adaptation Strategies of Three Dominant Plants in the Trough-valley
Karst Region of Northern Guizhou Province Southwestern China
Evidence from Associated Plant Functional Traits and Ecostoichiometry

YANG Yong' > XU Xin' > XU Yue' NI Jian'’
(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of
Sciences Guiyang 550081 China; 2. Chinese Academy of Sciences Beijing 100049 China;
3. College of Chemistry and Life Sciences Zhejiang Normal University Jinhua Zhejiang 321004 China)

Abstract: Three dominant woody species ( Platycarya strobilacea Pinus massoniana and Viburnum utile) were selected to determine
plant functional traits and C N P Ca and Mg contents of leaves twigs and roots along an elevation gradient in the Langxi Watershed
of northern Guizhou Province southwestern China. The key features of functional traits and ecostoichiometry among different plant or—
gans and their correlations were analyzed the adaptive strategies of three dominant species to the trough-valley karst environment were
further explored. Results showed that: ( 1) The leaf dry-matter contents ( LDMC) of three dominant species had no significant interspe—
cific variation but specific leaf area ( SLA) twig dry-matter content ( TDMC) twig tissue density ( TTD) coarse root tissue density
( CRTD) and medium root tissue density ( MRTD) had significant interspecific variation. The highest interspecific variation occurred in
SLA (32.13%) and the lowest one in LDMC ( 12.76%) . (2) SLA and LDMC CRTD and MRTD had significant negative correla—
tions but LDMC TDMC TTD CRTD and MRTD had parallel positive correlations. ( 3) The distribution of C contents in leaves
branches and roots was relatively uniform. N P and Mg contents had the same trend of leaf > twig > root in three plants the trend of
C/N and C/P was root > twig > leaf and the leaf N/P ranged from 10. 89 to 27. 39 with an average of 17.75. (4) In the correspond—
ing plant organs N was significantly and positively correlated with P and N/P C was significantly and negatively correlated with Ca
and Mg Ca was significantly and positively correlated with Mg while Ca was significantly and negatively correlated with P in leaves.
(5) SLA had significant and positive correlations with contents of leaf N P and Mg but had a significant and negative correlation with
leaf content of C. Ca contents in coarse and medium roots had very significant and positive correlations with the tissue densities of roots
indicating that the dominant plants in karst areas of northern Guizhou trough valley differentiated in their functional traits to reduce the
overlap of niches and such to reduce the resource competition. In order to adapt the arid and infertile environment on the one hand
karst plants developed multiple functional traits of lower specific leaf area higher dry matter content and higher tissue density on the
other hand they re-allocated the element distribution among organs and increased investments of twig and root.

Key words: trough-valley karst; plant functional traits; ecostoichiometry; adaptive strategy



