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Table 1 Effects of altitude on on soil thickness and particle size composition

4K /m W/ LR /em giﬁ oK/ % ﬁm%/ ﬁ@%/ ﬁﬁﬁ/ ﬁﬁﬁ/
(grem ™) (gekg ") (mgekg ") (mgekg ") (mgekg ")

2700~2799 22.63+3.75° 22.3742.32" 3.08+£0.12° 32.58+1.32' 3.234+2.12" 49.43+3.14° 17.17+0.26° 212.59-+0. 56"
2800~2899 34.25+6.21° 18.24+2.74° 4.42-+0.11" 33.44+1.51" 2.45+3.21 63.27+0.68° 16.74+0.91° 271.11+0.24"
2900~2999 55.644-15.33"  6.1242.54°  6.27-40.09° 26.87+0.82° 1.8242.36° 26.69+3.06" 17.58+0.51°  61.3440.11'
3000~3099 42.1248.12" 15.1844.62¢ 3.16-0.14° 35.9140.32° 2.5343.17¢  73.18£0.17°  26.914£0.19"  124.29-0. 05"
3100~3199 32.32+5.32¢ 17.24+2.11° 2.08+0.31¢ 42.35+0.34" 2.41+2.04" 78.68+1.11" 28.25+0.08" 169.64+0.18"
=3 200 10.0243. 120 33.2844.35° 2.3140.04" 44.5340.09"° 4.58+0.08" 98.9640.19"  28.05+0.05" 117.58+0. 62°
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Table 2 Effect of altitude on plant species and community member

5 MR /m
2 700~2 799 2 800~2 899 2 900~2 999 3000~3 099 3100~3 200 ==3200
LY/ E 2R 1 14.1240. 32° 14.2440. 34° 13.2440.21° 10.024+0. 64¢ 11.074+0. 35¢ 9.33+0.21°
TP Fh 4 28.2341.21° 26.354-0.62" 28.374-0. 33" 19.424+1. 32° 21.3340.63° 16. 240, 32
HETE AR AL 2.0140.02° 0.0040. 00" 0.004-0. 00" 2.1140.02° 2.02+0. 04° 2.21+0.12°
e T % 2.2140.12° 3.0240. 04 2.02=+0.01° 4.14+0. 21" 5.364+0. 33 2.2540. 18
A B 1.0740.03° 4.3240.31" 5.2440. 17 5.2740. 34° 2.1240. 31 3.3140. 25
18 UL FR % 25.24-0. 43" 19.264+1. 04¢ 21.2440. 24" 10.2140. 52¢ 14.35-+0. 28 9.20+0. 65
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Table 3 Effect of altitude on the plant community characteristics

Wi /m REVEEE/(Bem ) B R E/em YRR

PSR/ %

G/ %

R EZE R

PR ERE WA sE

2700~2799 4374.364124.33° 24.15=1.38" 27.62=E0.04"

2800~2899 2954.284122.17° 24.19+2.52" 25.67+0.33"

2900~2 999 1438.44+246.22" 19.47+4.04" 26.33+0.25%

3000~3099 3251.25473.29° 18.3443.23" 17.69+0.34¢

3100~3199 5634.47+82.21" 15.21+1.15° 19.85+0.12°

=3 200 6214.24+52.12°  8.25+0.32° 11.33+0.33°

90. 240, 64°
68.62+2. 18
50.27+1. 31°
78. 240, 45°
78.320. 65
85.67+2.22"

53.6242. 13
41.63+3.27¢
21.214+2.07'
48.32+1.16¢
64.33+0. 22"
71.214£0.17°

0.244-0. 04
0.3540.01"
0.46+0.02°
0.2440.01°
0.2240. 02
0.14+0. 02

27.50£0.04* 0.07+0.01°

25.5440.08" 0.1140.02"
26.19-40.02* 0.14+0.01°
17.5740.01¢  0.08-0. 02
19.7340.12°  0.07+0.02¢

11.2140.01° 0.0640.01°
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2.2.1 AFA WEKR CEHEAR JNPEERNAEEK
2700~2899 mEFREMIW ., WHKI S, ZHFEEER
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T 0 e B M AR IR 2 900~2 999 m ik fr K E
42.02% , 13 =3 200 m K F & ZH{L 13.06% ,6 4
AR 2 A NEREEEHY R T L2HAEMRER
B, AR AR A R RR — AR A RO OB (H R I K
2 700~2 799 m ik fix K H 22. 21 % F133. 81% , HoAth iff

P[] i AR SR I 1 2 2% S (P<<0. 05) .

2.2.2 Koy ASAE MRS, PEMBE A
Yy A R FRAR (P<T0.05) , A FE W) B A
B (P<<0.05) (£5). P EREALEMK 2 700~3 099
m ¥k 270 A H2E AN B2, 10 3 100~3 199 m 1
h e K AE 32.24% , =3 200 m [ N e /NME 22.24% .
MR 2 700~2 899 m 5 A= 1 5 i AR AH ) 8 (B 43 ) 2
M4k =3 200 m 1 13. 06 {5 F1 9. 821 , 11 Hh AE AH P AL Ny
MR =3 200 m 19 24. 11% o 4K 2 700~2 999 m [i] H
B A A LT 2 R 4R 3 100~3 199 m H H
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Table 4 Effect of altitude on important values of life type functional groups of the plant community

HEACEEARN  ZHEEMNER ZHEAMRER — AR

R/ m X . . ZEREE R AR %

A/ % 8/ % 8/ % A - /%
2 700~2 799 0.03+0.01° 8.3340.12° 3.05%0. 14° 32.27+2.15 22.21+0.21° 33.8143.34°
2 800~2 899 0.0140.01* 19.94+1.62" 3.6640.21" 40.12+3.12° 7.1040.05° 31.3940.32"
2 900~2 999 0.0040. 00" 21.3241.09° 8.17+3.71° 48.21+1. 18" 9.774+1.12" 12.5340. 86"
3 000~3 099 0.00+£0. 00" 8. 1740. 09° 3.6840.04" 63.2542. 04¢ 8.47+2.11° 16.4340.71¢
3 100~3 199 0.00=+£0. 00" 6.4240.07 3.02%0. 33° 80.32+3.11° 3.8840.22° 6.3640.05°
=3 200 0.00+£0. 00 6.65+0. 52 2.14+0.22¢ 84.75+2.09° 2.19+0.02° 4.274+1.04'
FAE KL EAY N =3 200 m f/MAERY 1. 4515, 1K A EE A N . WA =3 200 m R A A P B A

3 000 m 2 A 5 A LS v A R 0 o B DR R R i

K 72.64% , WK 2 700~2 799 m iy 4. 14 7%,

xRS BHREEMNKSESBEMEFRYRBEEELN

Table 5 Effect of altitude on important values of water ecotypes and productive functional groups of the plant community

_ Ko A AR RERE/ V% PR RI DI RERE/ %6

i/ RS g g g PEL RLES TR FeRr
2700~2799  20.25+0.14* 35.07+1.12" 27.15+2.17" 17.53+2.14" 32.04+2.22" 11.52+1.21 0.00+0.00" 56.44+0.37"
2800~2899  17.3241.01" 31.11£0.36° 27.8940.46" 23.68+2.36° 36.74%1.15° 25.24+1.04" 0.0040.00" 38.02+2.16"
2900~2999  14.2343.21° 22.8241.23° 26.074+1.34" 36.85+2.01¢ 47.5240.19" 30.9142.23" 0.00+0.00" 21.56+3.05°
3000~3099  4.29+2.72% 15.22+0.21¢ 28.17+2.07" 52.3240.02° 67.414+0.16c 13.19+2.12° 0.00+0.00" 19.39+3.22¢
3100~3199  1.4441.07°  7.0541.23° 32.2441.01" 59.274£0.01" 81.2440.02" 9.6441.24° 0.5941.02° 8.5340.89°

=3 200 1.5540.04°  3.5741.01"  22.2440.13° 72.64+1.07" 85.2440.37" 9.2440.42° 0.67+0.02° 4.85+0.82'

2.2.2 AFA BEIERIE, R E R D E K 76.31% . AREE G TTHR R AR W) 25 7 0 3 (P<

fiX (P<C0.05) , ¥b #0238 & 2 {H I 3 3% fin (P<<0. 05)
(£6), REREE(E L EHRF, SR 2REEMEY<

1.00% . ¥ ¥ 2 700~2 799 m Z% 2% ® & B (Y ik
56.44% , WK =3 200 m 19 11. 64 1% . 4K 2 800~

2 999 m F¢ 2K BT E A M 56.44% R E T R F
21.56% , 1 & & RE AR A BL & OB E 4 0 8 om T
15.48%0 116.39%0 o ARAB} # LA LEHE K <3 000 m
EE N AR >3 000 m W 218 TR PR RR EEE
FEMF AR =3 000 m D] PR 3G, 6 ZEAE 7K 5] 80 % LA I
2.3 BEIEHFENE N

Vg R GF e JE ) R M 7 A MR 3 5 R (P<<
0.01) (& 6), ™ & 2 5 i Bl Jy 275.68~1 073.92
g/’ R R IF) JC G 3 A M 25 S L A S RE P i DTk
RAR YN 12, 52%~69. 01% , ¥5 71 25 7 i 5T ik %
AR S R N 18. 56 %6 ~76. 31 %, 42 w0 AN P w0 25 S v
ST R R, MK 2 700~2 799 m ¢ FE L
55— 7 B DT K 69. 01 %, HoAth 1 4k 9 25 R 2 e

#—
Fe A — D RE R, ST MR R O 55, 1200~

B/
W

&

Fi} fim

0.05), %3 2 900~2 999 m () 57 Fik 3R J2& ¥ #& 2 800~
2899 m 4. 354% . EAFSEAEHE K <3 100 m i 5T
kR 0, 14K =>3 100 m 5T #k A EAK . 2% 25 BRI 0
LS 7k DK AR T W) S b A

3 itig
T R TV R R R R R Rl &
BEVE  H IR 32 BF 55 X S . 5 M 24 80 K ) 7 i 5 4 1

BRI A a0 K LA g R JE L R T &
GEIRII IR SO Ve B B . R AR A Rk R el
B AR ERR R B R K SRS R A
(4 HAE M 3 000 m LAR 43 A1, BORHRI R KB L TE
#3000m LA EH B, A BRI XHAE Y W R 2 VY
g PR Jr T A R EAE Y MR SR IR K PR
St KR 7 45 M P R B ) 2 A TR R i R A
M A A T S S8 RN b 2 B SR B BB
(1 7 A3 A TR AS [) 4 B R ) X A B3 BT o )
5538 B AE 1, U 5 e 25 O SRS B L AR A 04 43 A A%
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Table 6 Effect of altitude on grassland yield and contribution rate of productive functional groups

W /m W F e/ (gem %) — — LTS e — —

PR REA R e
2700~2 799 1073.92+34.01° 18. 564 3. 44 12.43+1.27° 0.00=+£0. 00° 69.0144.51°
2 800~2 899 412.48+21.26° 68.85+3.01" 4.69+0.33° 0.0040. 00 26.45+1.47"
2 900~2 999 388.32+7. 24¢ 60. 77+2. 54¢ 20.40+£2. 04° 0.00=+£0. 00° 18.8342. 09°
3 000~3 099 275.68412.04° 66.57+2.04" 13.464+1. 21° 0.0040. 00° 19. 8544, 54¢
3 100~3 199 621.76414.62" 55.1244.11° 16.6040. 71" 3.4040. 50 24.884+2.03"
=3 200 554.56+8. 06 76.31+1.42° 9.8741. 34 1.30£0. 24 12.5241. 72

Jai, RGO B IR ORAE SR B R
(R R P Bl 25 S 1k o TR SR R K g VR LR
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Analysis of the plants community and functional
group characteristics of alpine meadow in Tangjiahe

Nature Reserve

LI Ming-fu*, YIN Cai-yu',MU Wen-tao'
(1. Key Laboratory of Southwest China Wildlife Resources Conservation , China West Normal University , Nan-

chong 637009, China ;2. Management Management Office of Tangjiahe National Nature Reserve , Qingchuan
628109, China;3. Sichuan Academy of Giant Panda, Chengdu 610081, China)

Abstract: [ Objective] The study was conducted to analyze the zonal characteristics of alpine meadows under ab-

solute protection, and in order to improve the ecological productivity and management level of Tangjiahe Nature Re-
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serve. [ Method] Six altitude gradients(2 700~2 799 m, 2 800~2 899 m, 2 900~2 999 m, 3 000~3 099 m, 3 100~
3299 m,=3 200 m) were set on each of the 3 isolated mountain peaks. The species and quantity ,community compo-
sition and characteristics, number of dominant species and subdominant species of plants of different altitude gradients
were determined. The characteristics of functional groups and yield contribution rate were analyzed according to life
type, water ecological type and production type, and the zonal characteristics and community functional group charac-
teristics of alpine meadow plants were studied. [ Result] There were 43 species in 14 families of plants in alpine mead-
ows, and there were significant differences in the number of plant families and species at different altitudes (P<C
0.05). The types and quantities of dominant, subdominant, and occasional species in six altitude gradients were differ-
ent (P<C0.05) , resulting in a significant impact of altitude on vegetation types and community characteristics (P<<
0.05). The altitude significantly affected the composition and importance values of functional groups (P<C0.05). As
the altitude increased, the importance values of perennial carexes in life type, mesophytes in water ecology type, and
sedges in production type significantly increased (P<Z0.05) , while the importance values of perennial forbs in life
type, xerophyte and xeromesophyte in water ecology type, and forbs in production type significantly decreased (P<<
0.05). The altitude significantly affected the fresh grass yield of grasslands and the contribution rate of productive
functional groups (P<C0.05). The Cyperaceae family was the main functional group that determines grassland yield
at an altitude greater than 2 800 m. [ Conclusion] Altitude significantly affected the composition, structure , characteris-
tics, function, and ecological productivity of plant communities. The 3 000 m altitude was a key height for the changes
in plant species, community composition, and functional groups. Therefore,developing corresponding protection plans
and disturbance measures based on altitude was a basic requirement for improving the ecological function of alpine
meadows in Tangjiahe Nature Reserve.

Key words: altitude ; alpine meadows ; functional group ; community characteristics ;dominant species
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