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The Impossible Relationships Between Plant Functional Groups and Organic
Carbon Content under Different Land Utilization Types in Alpine Grassland

LIN Li, LI Yi-kang, ZHANG Fa-wei, GUO Xiao-wei, LIU Shu-li, DU Yan-gong, CAO Guang-min*
(Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining, Qinghai Province 810008, China)

Abstract: Using the principal component analysis and stepwise regress to analysis the plant functional
groups quantitative characteristics and soil organic carbon content in alpine grasslands under the different
land use types (meadow, grassland, pasture, cropland), the results showed that: principal component
could extract four principal components, soil organic carbon played a very important roles in the research
factors. The relationships between soil organic carbon contents and community plant functional groups
were affected by land use pattern, land use intensity and land use history. It was difficult to make the rela-
tionships between soil organic carbon contents and plant functional groups in artificial ecology systems.
And it was easy to establish the relationships between the soil organic carbon contents and dominance spe-
cies parameters in healthy grasslands, while it was easy to establish the relationships between soil organic
carbon contents and the parameters which could enhance restrictive soil nutrition.
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1.1 WHEREHERL

HEBUHE R AL BN ER M AR
FREX 32 M E (%) & E (Kobresia spp) B A,
BEILENEF  ORE-BE X (Kobresia humilis) B
B EEEEE /D& B (Kobresia pygmaea) ¥ 1,
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Table 1 General situation of study area

FAER A AR HEMD & (E) M /m
Use type Plots Latitude Longitude Elevation
EEEE HFEERABERHEFOWHEILE 34°03. 836 92°20. 051 4738
Tibetica meadow HFHEBELEERIT 566 km 34°19. 234 97°55. 064 4546
HFREENMNKREL BRI 33°51. 647 97°12, 544 4457
FEEHEL L RO 10 km 33°55.193 99°48. 197 4185
HFEEREMNBDTE S km 33°26. 145 99°12. 164 4321
HAENEEER BARENEEES HEE HEERIF IR 33°22.375 99°14. 999 4320
Kobresia pygmaea HEEBELENFLKR 34°36. 343 95°59, 751 4250
meadow and degradation HEEEWNMKRLEARESEH 33°22.526 97°19. 639 4255
Kobresia pygmaea meadow HFEEEWMEBENLEN 32°51. 943 96°55. 640 3988
HHEERMNBLEE 392 km 33°07. 697 96°41., 692 4370
HFEEBREEIFSHE 1 km 33°24. 584 96°10. 178 4503
BEREH BRAEREE Thetica o hZ 8 5 km 33°49. 071 95°43. 392 4251
meadow; Kobresia pygmaea meadow
Egﬁﬁ‘%gﬁﬁ] , HFHEE ML LM DA S S 34°48. 778 94°59. 748 4324
Alpine grassland, Alpine meadow
H 4 ¥ 7 N FE A 4L 60 km 33°58. 232 92°21. 039 4643
FMELEY 2 km K 32°12. 460 91°40. 577 4649
BEREFEREM TRELZEAI S 2 km 31°57. 265 91°43, 743 4643
Alpine grassland-meadow PP R AT 10 km 31°36. 644 91°43. 393 4555
P EE IR B B RS 40 km 31°09. 705 91°45. 063 4701
HEEEENERELTAES 35°16. 683 101°20. 029 3644
ALRE WRFE AE Arifical grass Hi4 FBE RN 35°15. 160 100°41. 260 3301

land, alpine grassland, farmland
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Use type Plots Latitude Longitude Elevation
HFHEAALEESZH 10 km 33°34, 274 99°54, 270 1082

W ATHE

El ) gﬁﬁdﬁ] A Tf&l land HEHEXNBLANZEYR 37°01. 646 99°34. 950 3228

Alpine meadow. artificial grasslan R KR 34°27. 785 100°12. 787 3740

ATH# RO BESEER . EAER

Artificial grassland, farmland, FHRABLMNEE TEMSY 37°33. 837 101°24. 842 3116

Kobresia meadow, shrub meadow

e H A TR H#, FHERER

Farmland, artificial grassland, HFEEBINBELNE S 38°03. 872 100°26. 295 2994

alpine grassland

1.2 HMRFA*

FREmffE] N 2009 4E 7—8 A, +EHAGKRAL
i (0=7 cm) , RHFERK O0~10cm. B 6 &0 1 &
R, tEEARTEERERE, WHER 1 432 0. 25
mm + S, RABENRITL ARG
TOC-5000A) M E HEA KSR, LERERHF
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R AR HER R B (R T EIARA 0.5 mX0.5 m), #1F
HYEERAHREEERERR 0.5 mX0.5 m),
HYRARAEYERA T EE(@=7 m), RERK O
~10em, B 6550 1 ANER, KEEZR.70CHRMT
B, HEMEYRERE 6 AER Y,

1.3 HESH
FA &4 B R Bl T BE v B 43 4 R RSB 4
|94 47 8 ERST R PCA BT 70k, B

H ¥ 1B % B Excel 2003 # SPSS 19. 0 # 174 it
43Hr.

2 HZREHSW

2.1 TEREBVHBNENIIEREERTEER
Py

WIS 0~10cm TEANEESERE
YR AESEREYER . EEE PENZES
FHEFHEARER, ERRKEPRORBFLERAR
AXBB _FHA T EREYENZEEFRHE
THEHEXR . ERREPEAMHEERAXER B =
FROBHPAEYYE REEEYEMHGELRLA
HFg . CREAZETRIEBHELLRABAIE
Vi BNERSTHPAREANEEBRHEER . ERRAE
PR R R B LRET(R 2,

®2 RTFHBERBTERE

Table 2 Rotated components matrix and score coefficient matrix

B F# #f Components matrix

{8 718 4> Score

B—-EWs FoERS FoERS FNERS F-FRS FoERS E=ERS FHEERS

The first The second  The third The forth The first The second  The third The forth
factor factor factor factor factor factor factor factor
BB E&E 0~10 cm soil or-
0.775 —0, 065 0.020 0. 080 0. 311 —0. 231 0.041 0.014

ganic carbon content
& 0~10 cm root biomass 0. 696 0. 450 0.084 —0.139% 0.179 0.136 0.026 —0.204
25 0~10 cm soil bulk density —0.554 —0. 063 0.248 0.135 —0. 203 0. 046 0.135 0. 145
FAFl4: 1R Gramineae biomass —0.149 —0, 251 —0.711 0,132 —0.031 —0. 068 —0.403 0. 148
R4 YR Sedge biomass 0. 898 0. 164 —0.004 0.038 0. 309 —0. 105 0.008 —0.051
TR Leguminous biomass 0. 147 0. 901 0. 056 0. 006 —0.148 0. 540 —0,056 —0. 106
B4 YE Herb biomass —0.115 —0. 200 0.724 —0.001 0.023 —0.178 0.448 0.020
%Y EYE Litter biomass 0.109 —0.003 —0.577 0.016 0.024 0.031 —0.339 0.012
£ % E Total coverage 0. 658 0. 320 0.018 0.599 0.142 —0.013 —0.010 0.374
FKAFIZEHE Gramineae coverage —0.042 0. 046 —0.036 0.919 —0. 091 —0.059 —0.039 0. 696
PP 2 B Sedge coverage 0.819 0.322 0.072 0. 193 0. 233 —0. 009 0.032 0. 053
TH%EE Leguminous coverage 0. 201 0. 843 0. 035 0.184 —0.127 0.473 —0.063 0.032
B %5 Bf Herb coverage 0. 157 0. 287 0. 542 0. 302 —0. 009 0. 059 0.293 0.180

BRI EAE R A 4 0~ 10 cn A YLK BE 0~10 om R AYRIE S RE KA BEREYR PEBEFELEYR THERRE
YIRMNLEEEREYR SRAERS T CCA R « M RSB T I F—FRA B ERS F=ERSNBE NS

Note: The original variables were 0~ 10 cm soil organic carbon, bulk density, 0~ 10 cm root biomass, the total coverage of plant commu-

nities , Gramineae plant functional group coverage and biomass, sedge plant functional coverage and biomass, legume plant functional group cov-

erage and biomass and forbs plant functional groups coverage and biomass. Using principal component analysis (PCA) extracted four principal

components; they were the first principal component, the second principal component, the third and fourth Principal component respectively
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Table 3 Total variance explained
) 1R FEAE{E JiE#% F 7 R A
W5 Initial eigenvalues Rotation sums of squared loadings
Component Ait JrEM % E2M % &3t HER % 2B %
Total % of variance Cumulative % Total % of variance Cumulative %
- I v = 04
% %Ahy‘ o 4,436 34. 120 34.120 3.437 26.440 26. 440
The first factor
% —
R ES 1. 832 14. 095 48. 214 2. 158 16. 556 42. 996
The second factor
a8 = 3 i
W= AR5 1.328 10. 213 58. 427 1.737 13. 358 56. 354
T'he third factor
=00 3 4
e D SR LY 1. 160 8. 927 67. 354 1. 430 11. 000 67, 354

The forth factor

BEAS LA HEAT FE B4 43 AT — MBS IBURFAE K
F 1A B R Ay 7 22 0 RARTTER R D
F 80% , th#& 3 W AR BURE(E = T 1 /9 4 > FE L
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R Re R iy
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MBI T 49. 305 HAR Moy A0 (R FE I, 2 A
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12
10
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o]
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Fig. 1 Soil organic carbon content coupled

with root biomass

%f 8 0~10 cm A HLAK M [F] )22 1 28 5 2 1]
B MR B BR T 32 A5 FLZR Pk 40 A AR b, %
o B ) JFOR AR B S AR R R RN T b, F R
FEHL ) Pearson #H56 &% —0. 758, 1K 3| & 3 # &
(P<C0.05), figkt i 35 EEd b, 77, 126 9 H:
PET I A ot DA /)N 8 o ) 5 318 Ak /) 78 2 2 )

B 79 s 21, AR 5B AL B LE 86 ¢ 14, JiUA: iR
5 A [ B R R EE 100 2 0) (181 2)

:2 3=-0.0803x + 1.2398
1.4 R*=0092
12|12
1.0
0.8
0.6
0.4
0.2
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0 2 4 6 8 10 12
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2 TEO~10cm BHNBRKIERATERS M
Fig. 2 Soil organic carbon content coupled

with soil bulk density
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Fig. 3 Soil organic carbon content coupled with

gramineae biomass up ground



5510 PR B 0 S R AT WL T [ R AR R O DG AR M ) 4R 59
%45 0~ 10 em A7 HLEEFLRE S 95 0 RH D) o 120

o LR R A S BT B T 34 B IO A 5 & § 100 '

113 1R R b, 3288 Ry R i R D i A AR B LA TN T ;, ’;.' 22

i I HE M T 4% RE B () Pearson A 6 R HL 0. 919, g2 40 ¥ D

%tW%SW%%UP&8%MW%W%HWEI &= 7 Sl

fi) CJiL AR /DN i 0 5 ) 53R 4k Jn-*.-, R LG 27 ¢
J A B SR b B EE 56 ¢ 44, [ AR R fuJH
ﬁ%ﬁ%%%@ww=wx%mo

300
250 .
200
150
100

iO

=18 362 -
R =0.8447

22.208
l(f'24 6 8 10 12 14 16 18
A LI & 4t Soil organic carbon content /%

B4 TEFHNBRSERTENEHL LAY S
BEMS

Soil organic carbon content coupled with

PRCR bR
Scdgc biomass/g-m™

Fig. 4

sedge biomass up ground

X 0~10 em + HEA HLIK & B R R

T HIER T 42 ’\a’ﬂﬂ;ﬁiﬂé‘f’-"fﬁﬁﬁﬁffiﬂL 2FS
21 HEHB B Pearson A 3¢ & $ON 0. 750, 15 Wik 35 A

KK (P<C0. 05),52 % 2 I T 1 F€ 1B 1k w5 fa) F1 &L
Ji I A /N B R e ‘ﬁJ_ﬂc/J\ B EE M Lk 25 ¢+ 75,
Ji A B 5 R AR BB F 43 ¢ 57, i AR i i fa) [A]

1B Al ek 5 R ) 1L 40 ¢ M)ch
E 30
3 25 F
] £ 20 .
: _QE 15 L . .
2510 ¥=2.5646x - 2.8534
&8 3 R? =0.655
™ g 0
55071 2 3 4 5 6 7 8 9 10

A BLIK & 4t Soil organic carbon content/%
Bs5 tEANRSEREIMNIIER D EEME
BmE M

Fig. 5 Soil organic carbon content coupled with
legusninous hiomass up grourd

RF - 0~ 10 cm 4 BLIE A 2 56 B M9 M |-/
Yy A 1Y 73 A I Bk T 38 A5 i) 2 M A 1 A
Wi J5 . H A BEHL Pearson #13¢ R BN — 0. 256, 1k 5
i 3 A SE K (P<C0. 05) , i it 9 29 S FE v,
86. 26 (B 1 5 T R 5L R ) (i A '-'/J\’L'F"%‘ i i fr) 5 1B

o/ B R b 72 ¢ 28, AR QR T A R R R
fa) [m] 12 Ak 3% 25 A B ) L 40 ¢ 60) .6 % Sk T H
(& 6),

0
0 2 4 6 8 10 12 14 16 18
A7 HLER 75 Lt Soil organic carbon content/%
6 THANBESERZLEERM TEYE
BE D
Fig. 6 Soil organic carbon content coupled

with herb biomass up ground

2.4 tEAVBEERNEYIHEEZESHTRE
Mo
2 K 22 BORE b 1 AL 0 BE S
FLA AR 3 1 A 6 (P <C0.
MMﬁm&$~ 5% . i i i BE H b A 2
50 V0B Hh 4 HEAT HLAR & Sk (W) 4 56 3 A7 AE B I 9 A G
PE Al A ) ASE 20 8 22 () J 3 4 G 1 FF b 3
kF 83 KLU LA 7,

a8 A LK i
L) 115 47 9

S 1207

L

%’]

5 100

-

3

2 80r

= -

S 60

=

5

=2 40

=

a y=84323x+12.117
W20 o

23 R =0.656

¥ i " i i )
= 0 2 4 6 8 10 12

A HLEK Soil organic content/%

B7 TEANRSERNEYHEREERAESN
Fig. 7  Soil organic carbon content coupled with

plant community total coverage

ﬁ%ﬂiQONMcmﬁm%ﬁﬁ%¢%$
Bl YFE B R RN 4% 28 555 B OE AT 4 B O ok
MORE 5 40 o o BRE s Y 31, 3%, 23.9%,

“QVW?84%OWﬁtWﬁﬂmo~mcm
T ALK R RAR VSRR GRS 2

%%@%mfﬁmﬁﬂwflﬁ%Lkﬁﬂi
AN & A 5 R R AR Y B E #E ¢
#.68. 700 1R 1k & b + HEAT LR & & R IS R OR
R IE A E X R .50, 0% B 1k B + A L
e &t GRS B IEM X K RL57. 9% H A
A+ AT BILBR R (R 2% 2k R R IE AR O 6
Z(H &),



Ay} o
60 ¥ o ¥ #H ERER

E Sr y=1283x+22213 100

3
w40 R*=0.2975 o= o1
=5 2%
_: 30 f 3 60 *
Z 8 20 =2y y=75.4848x - 0.2422
4 L ol
KE 10 r"e’“/ 2% 29 R*=0.8309

5 0 '_ L '_ } 0 & 1 - f o

0 5 10 15 0 ) 10 15 20

3545 WAk & 1t Soil organic carboncontent/%

y=1.3393x + 0.4905

R*=0.823

(=

Leguminous coverage /%

0 2 4 6 8 10 12

A PLAK & it Soil organic carboncontent/%

{34 HLB & i Soil organic carboncontent /%

D .
© .
B o 1S »
e 1))
e =
;@ S 10
e § e y=1.1868x + 42164
Tk e * ., R2=0.7039
0 1 L 1 1 J
0 2 4 6 8 10 12

A HLBR & ik Soil organic carboncontent/%

B8 +EAYHRABEEYDRHRIERSESN
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Note: A: Soil organic carbon content coupled with gramineae coverage; B: Soil organic carbon content coupled with sedge coverage;

C: Soil organic carbon content coupled with leguminous coverage; D: Soil organic carbon content coupled with herb coverage
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