PEAL A4 23R . 2016.36(8) : 1678 — 1686
Acta Bot. Boreal. -Occident. Sin.

XEHS :1000-4025(2016)08-1678-09 doi: 10. 7606/j. issn. 1000-4025. 2016. 08. 1678

TP & W B ) 48 49 B 3% X U4 25 44 B i Rz

wm' . Fwal . RLUEHE

CL A BRI R 25 B 5 e ROl BIF 5 1 5 1 8 MOl Jy AR B o 8 S 38 6 JE BT 1000915 2 Jb Bt Moll K2 | 98 7 IX 2 g L Jb &t
100083)

8 OE. N AR OR TS VAR BRIy X I R L ) AR AR A R AR S5 A P B K AL S (NSC) BB L 1%
FFE R FH I T AR KA COT OO BB IR, 5] B 3E A7 it o 260 M8 R 63k 2 4 38, o8 95 7 v D R T % IS ke L1 fok 7 3% X BB 1L
G o) 7 9 o i )k 9 ) 9% ST v L R ) A ) 9 A R NSC & i fE A7 D0 8 40 A . S5 R s - (D& A3+
BEABEMEH KGR BY TR EESR R METLEN ELELAND TR SRR E LS AR
b3 it A Ak B (85 R Ak B VLM 85k R Ak B it S o Bk Ak LR K S D vt A o Bk A B A A HE A G B A IR
BEFEREAR, (O IR AL RARLFI A D RRAF RS, 30 P8 RE R D BB BY A ¢ $2 8 R AR D) e = 2408, eIk A
K Y B E L, Ho YRR D BE e (0 JH 52t R B R A 5 5 i NE I R AR AN 2 S B ) e R Y
A I HAR S 95 RORE D B AR AR I 5 IR O HE Y5 R T BR R A K 30 R FORE R0 A% 2 R 1l 8 A 0 A K 5 T i A R B
F A HAE A R T AR SR DGR A A it I R BR AR B T YR R S e A 00 T AL BEAR TR R D AR A
FAH . O NSC &t K43 B X T4 b 33 e 13 A7 B A 7] . 4 M A (1 NSC & 1 5 5 Fh 43 o B8 AR DG M 3%
BRZFZE ) NSC & i 5 W) Fh = BEAH CE 3 . R 58 22 BT, A0 48 W R 0 08 0 35 188 I ) 1 R 2 B R 0 BE BHAR 40 1
A T A O A R P IR 5 R M B K AR S 0 1 3 TE R AR IR B R T

KR W Ll B s DU s R RN AR A PERR K LA

RESHESQI48.79 THRERERD A

Response of Plant Community in Subalpine Meadow to Climate Change
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of Forestry,Beijing 100091, China;2 School of Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract ; A field experiment was conducted to understand the response of growth and non-structural carbo-
hydrates (NSC) content of subalpine meadow plants to climate warming, nitrogen addition and human dis-
turbance. We used open-top chamber (OTC) to simulate warming with nitrogen fertilization and weeding
treatments, to analyze the growth and non-structural carbohydrates content of subalpine meadow plants in
Balang Mountain, east of Qionglai Mountains in southeast margin of Tibetan Plateau (the transitional zone
from Sichuan Basin to Tibetan Plateau) The results showed that: (1) the soil total phosphorus (P) and
potassium (K) contents of all treatments have shown non-significant difference towards the control. Soil
total nitrogen (N) content of warming + fertilization treatment has shown non-significant difference to-
wards the control, while obviously decline of soil total nitrogen was shown in warming, fertilization, wee-

ding, warming + weeding, fertilization + weeding, and warming + fertilization + weeding treatments.
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(2) Warming promoted the growth of functional group of grasses and forbs but inhibited the growth of
functional group of sedges. Warming enhanced the importance value of functional group of grasses but re-
duced the importance value of functional group of forbs. And the effect of warming on functional group of
sedges’ importance value was influenced by fertilization and weeding. Fertilization promoted the height
growth of functional group of grasses and forbs, and promoted the growth of sedges. Weeding promoted
the growth of functional group of sedges but weeding inhibited the growth of functional group of grasses
and forbs. The interaction of fertilization and weeding was beneficial to functional group of grasses. Both
fertilization and weeding enhanced functional group of sedges’ importance value but reduced functional
group of grasses’ importance value. (3) Content and distribution of non-structural carbohydrates (NSC)
of different species responded differently to the treatments. The non-structural carbohydrates content in
Geranium stricti pes showed significant correlation with species coverage, and non-structural carbohydrates
content in Polygonum vivi parum showed significant correlation with species height. The result indicates
that both climate warming and nitrogen addition promote the growth of functional group of grasses and
sedges, and cause the plants NSC changing to defend the environmental stresses.

Key words: subalpine meadow; experimental warming; nitrogen fertilization; non-structural carbohydrate
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Fig. 1 Diumal variation of air temperature and

air humidity
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Table 1 Monthly average air temperature and average air humidity inside and outside the OTCs
=S =SB
H 4y Air temperature/ C Air humidity/ %
Month
*%f & Control OTC *f I Control OTC

5 H May 7.127b 8. 348a 90. 149a 87.411b
6 H June 9.896b 11.056a 97.711a 95.219b
7 H July 10. 148b 10. 895a 74.654b 94.574a
8 H August 10.021b 10. 691a 82.953b 96. 084a
9 H September 8.566b 9. 314a 77.323b 95.699a
10 A October 5.887b 6.611a 88.448b 90. 553a

T N [R) Bk R n b B 22 S g 35 (P<<0. 05)

Note: The different letters indicate significant difference inside and outside the OTCs (P<C0. 05)



8 ] VI W AT » S5 < A7 e 1L S ) A ) T ¥ X /A0 7 1 ) T 1681

o FESF, TN K+ HE2E(N) & &
(0. 752%) & T X B (0. 728 %) , Hi4x kb 3 H4 4% T %F
R, B PR B 0 N A o B0 5 R 2 s B
TR (P<C0. 05) , 38 3L A1t 2 1) 58 A FH DA S 3 i
it A AR RE = 5 1 38 BAE 36 8] T 8 % K7 (P
<20.05), X UL BR BB IR N R & &,
T 38 L 45 40 T it HE X 38 N S22, 1 PO K

°\\"0427'
J =
= - a b =
g 08 I 5
ﬂ;ﬂ@ 0.7t N fg%o.%'
= B 2 o
® S 06} N \ £
s <H3 B @
§04 SASARASASAS EOZSM
-~ Q :
SrzgzoR2E o

W 37 4b 35 W B /N BN AZ 5
23 WMB EE.RENAREHFBEHTEN
A

%2 N IR AT R AR 55 R R
3 T 5 . AL TNC b b R A F 5 B2/ T NC 4b
B, 8 R R AN IS 1 B R AR 2 B L TR IR %
PEFRRARARARL Z B it B 7E AR BR 5 55 T RRARR

S 0.14r1
g a
= 0.121 r
el
. g ab ab
i S 0.10f
T 35
. 2 °
w [ =2 0.08
M4 B4 S
vl £
k4 M o
RN =
ZNZAZNZ = g oulk ; ol [2
ZooLz T M Z0 0
cCPRZE SEAECR

CK. AHER ATEIE ABRE T, SR AR ABR R N ARHER EIE ABRRE TN, 4R IS RBR & C. RIS IR A HENE (B 55
TC. HER ARG B s NC. ARIGIR G (BR 5 TNC. SR G (B & 5 A R 75 R0 4R B ) 22 5 2. 25 (P<C0. 05) 5 F Al
2 2% AbBEXS £ A R A BT Y R

CK. without warming, without fertilization, without weeding; T. warming, without fertilization, without weeding; N. without

warming, fertilization, fertilization, without weeding; TN. warming, fertilization, without weeding; C.

without fertilization, without weeding; TC.

weeding; TNC.

without warming,

warming ., without fertilization, weeding; NC. without warming, fertilization,

warming, fertilization, weeding; The different letters indicate significant difference among the treatments
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Fig. 2

The contents of soil total phosphorus (P), total potassium (K) and total nitrogen (N) in the treatments
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Table 2 The response of functional groups’ importance value to warming, fertilization and weeding

YIRERE 0 b3 Treatment
f JgE|
Functional Ttem
group ¢ TNC NC TC C TN N T CK
T 35. 000ab 25.250b 30. 500ab 13.750b 27. 250ab 24. 250ab 55.500a 28. 750ab
[ [= [~ P [~ [=
*/I‘**P 1 9. 000a 11.500a 14.000a 9.500a 10. 750a 22.250a 34.750a 20.750a
Grasses I 37.750ab 47.147ab 47.068ab 21.764b 65.592a 53. 564ab 59. 474a 47.549ab
v 19. 144 13.066 14. 741 10. 902 17.081 12. 964 19. 383 14.728
I 45.000a 33.250a 31. 250 27.500a 30. 750a 32.500a 15.000a 29. 500a
ST ii 5.333a 5.500a 6.500a 7.000a 5.000a 6.000a 2.750a 6.750a
R
Sedges i 21.493bc 20. 109bc 20. 436bc 14. 763c 31.764a 25. 860ab 16. 786bc 19. 413bc
v 5.792 5.235 3.912 4.867 4.228 4.507 2.416 3.782
I 201. 167b 162.875b 288. 500a 170. 875b 284.375a  234.750ab  299.250a 290. 500a
Jug I 53.000b 54.000b 78. 750ab 65. 750ab 65. 000ab 70. 750ab 94. 750a 88. 500a
Fords | 25. 740ab 27. 894ab 25. 536ab 15.730b 42.475a 40. 145a 33. 606ab 29. 318ab
\§ 72. 859 78.568 78. 641 80. 240 76. 494 79. 370 76. 863 78. 540
T 2.667a 12.000a 14.500a 17.000a 8.750a 10. 000a 3.250a 15.000a
SNl A I 0.333b 2.000ab 1. 750ab 2. 250ab 1. 000ab 1. 000ab 0.500b 3.000a
Small shrub il 36. 000a 27.917a 29.500a 26.778a 38.500a 30. 250a 24. 000a 29.417a
I\ 2. 205 3.131 2.706 3.992 2.197 3.159 1.338 2. 950

WD, #E:. ZE:00.
Note: [.

treatments (P<C0. 05)

R RE s IV, T B 5 AR R B 3R b B 22 5 d 25 (P<C0. 05)

Coverage; [I. Abundance; [ll. Height; V. Importance value; The different letters indicate significant difference among the
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Fig. 3 Variation of non-structural carbohydrate

contents of three species among different treatments
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Table 3 The correlation coefficients among the sum of species coverage, average height and non-structural carbohydrate

contents of tissues in different plants

o v Oy i 8 v
%ﬁ: Gl i H Ttem FEARL Species Average
Species Orange N ;
coverage height
Al Y5 Pk BE Soluble sugar concentration 18 0.147 0. 344
2y VEM U BF Starch concentration 18 0. 057 —0. 143
Stem AR 55 ¥ Ve K AL A ) e JE Non-structural carbohydrate concentration 18 0.146 0.226
RPN ] A/ GE K Soluble sugar/starch 18 —0.092 0.115
Euphorbia
micractina TR PEREHE BE Soluble sugar concentration 18 0.187 —0. 148
i JE M E Starch concentration 18 —0.103 —0.221
Leaf A 45 ¥ P i K Ak & W) e B Non-structural carbohydrate concentration 18 0.134 —0. 209
R YRS /VE Ky Soluble sugar/starch 18 0.249 0.177
] Soluble sugar concentration 20 0.854* * 0.401
2y VE KM JE Starch concentration 20 —0.379 —0.074
Stem Jf 25 K M i K AL & 9 Non-structural carbohydrate concentration 20 0. 746 ¢ 0. 381
£ i A ] A/ VE RS Soluble sugar/starch 20 0.888* * 0.428
Geranium
strictipes AP B Soluble sugar concentration 32 0.361 0.276
H VERS M B Starch concentration 32 0.600" * 0. 330
Leaf Jf 25 K M i K AL & e B Non-structural carbohydrate concentration 32 0.411 0.298
n s/ VE RS Soluble sugar/starch 32 0.216 0. 236
YA PEMEHE BE Soluble sugar concentration 21 —0. 164 —0. 445"
e T VEHR M BE Starch concentration 21 0.183 0.220
Polygonum viviparum AR 55 4 PE R K AL A ) e JE Non-structural carbohydrate concentration 21 —0.108 —0. 365
TR VERE/JE Ky Soluble sugar/starch 21 —0. 250 —0.525"

0 T B FE (P<<0.01), * R i3 (P<<0.05)

Note: * * mean extremely significant difference (P<Z0.01),* means significant difference (P<C0.05)
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