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Abstract : [Objective] Investigate the effects of climate warming on the species diversity and productivity of plant communities in

alpine meadow ecosystems. [ Methods] Using the alpine meadow of the Sygera Mountain as research site, an open-top air chamber
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(OTC) warming device was employed. Six warming gradients (CK,T1,T2,7T3,T4,T5) were randomly set up in a sample plot of
50 mX50 m for one-year experiments.,to investigate the microenvironments, the responses of plant community composition, biomass,
and species diversity under different warming levels. The microenvironment was continuously and dynamically monitored using
temperature and humidity logger records (0 — 10 cm) and button type temperature and humidity sensors (0—10 cm). Plant
community composition was investigated and biomass was collected in August during the peak plant growing season. Aboveground
biomass was obtained by manual cutting and mowing, while below ground biomass was collected by root auger drilling at depths of
0-10 cm,>>10 - 20 cm,and >20 - 30 cm. Roots were separated using an 80-mesh soil sieve, rinsed, and air-dried. Finally, both
aboveground and underground samples were dried in an oven at 65 ‘C to a constant mass, so as to obtain the aboveground and
underground biomass. [ Results] 1) Under warming treatments,air temperature increased by 1. 96,2.19,2. 26,2. 28 and 2. 43 °C ,and
soil temperature increased by 0. 52,0. 92,0. 96, 1. 46 and 1. 76 °C during the peak growing season (August). Air-soil humidity
showed a decreasing trend with increasing temperature, with the largest air humidity reducion under T5 treatment, compared to CK
(7.25%) ,and a significant soil humidity decrease under T4 treatment compared to CK (10, 24%). 2) Community cover and height
were significantly reduced (P<C0. 05) under intense warming (T5). Although species composition did not change significantly with
increasing temperature, the Shannon-Weiner index decreased under T5 treatment compared to CK, while the other warming
treatments showed varying degrees of increase. The Margalel richness index under moderate warming (T3) was significantly higher
(P<<0. 05) than that under CK,while the Shannon-Weiner index under T5 was significantly lower (P<C0. 05) than that under other
treatments. 3) Under the warming treatments, the aboveground biomass and total biomass under T2 were significantly higher (P<C
0.05) than those under T5, reaching 291. 28 and 598. 08 g/m’, respectively. Aboveground biomass and total biomass were
significantly reduced (P<C0. 05) under heightened warming, and the propertion of biomass allocated to belowground parts was
highest under T5 (71.12%).4) Air-soil temperature was significantly positively correlated with species diversity (P<C0. 05),and
strongly significantly negatively correlated with community coverage degree (P<Z0. 01). Soil moisture was significantly negatively
correlated with aboveground biomass (P<C0. 05) , which may be due to the high degree of warming forcing the soil water content to
decrease,inhibiting plant growth and leading to a decrease in plant community cover, reducing aboveground biomass and total
biomass. [Conclusion] A one-year warming experiment in the alpine meadow of Sygera Mountain revealed that warming in the peak
growing season (August) led to a small increase in air-soil temperature,a large decrease in surface soil moisture,and a warm drying
of soil microenvironment. The number of species was higher under the warming treatments compared to CK, but the community
height and coverage degree showed a decreasing trend. Among different warming treatments, species diversity of the T5 treatment
was more sensitive to the response than that of T1 - T3, suppressing the accumulation of aboveground biomass. Except for the T3
treatment, all warming treatments promoted belowground biomass production, with T5 exhibiting the highest belowground biomass
allocation. In conclusion, short-term warming changed the microhydrothermal conditions of alpine meadow plant communities in the
Sygera Mountain. Moderate warming (T1 - T3) enhanced species diversity and biomass accumulation, while intense warming (T5)
led to a decrease in soil water content,which inhibited plant growth and biomass production.
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Tab. 1 Design of different OTC warming gradient devices

WORAEE  JFBUEAR/em  FifE/em JFIGEAR/em
T1 100 40 146
T2 100 60 146
T3 100 80 146
T4 100 100 146
TS 100 120 146

1.3 XHESNE

BHUEIR 1 4EJ5 . T 2024 4F 8 A 13 H @& wifa)
FE ) A A R BB R A7 A ol 9 SR A, iyl e OTC
L R B N R, 1 mX T m BORE T HERCA
OTC ALy TR A F1 A= 4 BURE , CKORE 3 )
TEVCE S HIRE T A TAE SRR AT E LR 1o . il
SREAETT R AL B R AR R HC S A )
A AR AL 5 B2 SR FHMSOIR Y S O 9 T
A 1R ) 4 5 LTS 55 VT, e AR B, 7000 v
A4l A . TR T EAR 70 mm YRR AL 43 5]
E5HL 0~10 cm,=>10~20 cm F1>>20~30 cm HE 1
T BT B E A I3 Bl IR R e A B B4 rh
Al SE g %, AT 80 H A~ ST 7R i 3 1Y T K AR &
558 g vt s B m W AR S OHAR RCE AE 65 °C
HEAR BT 25, HIRS B 0. 01 g BT RPFR
RAGH [ R A

AR B CHLD A 352 B (CO) AR 2 B
CAD T Wy A ) B8 (D L S5 T3 Y Fh 2 4
P850, 10 F5 Margalef £ & J& #8 %t (F), Shannon-
Weiner ZFEMFEE(H) | Simpson L E 850 (D) 1
Pielou #J5) A HU(E) AKX R

P HACHA g, &
_S—1
~ InN’ 2
S
H=—2]" PnP, (3
S n; 2
D=1-2" (%) )
_ H
En =1 (5

. S BAEDT i ry Py i . N 2R DT R B ) el
A SE PR R IR @ B A R

A, My i EAEYI R, My T (0~30 em) 4
Y.
1.4 RHSEEN

SfEm OTC FHE R S08 . 8 F] HOBO Pro v2 1
MBEEIESRAGE T 18 MRS 0~10 em (R =R R
MR, FESCIORE ML P I 3 A4S DI-6095 BdERAERS
FARME 0~10 em(FR2) ) e0E02 . IR I8 R IC %
ASURUECHE SR AR #8850 15 min H 0T 1 RS +H1%
TR A B T R A T AT
1.5 #HELE

i i Microsoft Office Excel 2016 #4347 5 1R
R P ; SR IBM SPSS Statistics 26. 0 4% 28
SRR RS R R 2R R
AT ELR 2B 5 2243 ¥ Cone-way ANOVA) ., H3EAS [
HEIRBSBE I Y 6 Kb PR (R 25 55 R R4 4.1
AF R corrplot™ 2 il FHOCHE IR IEL AR GE TR R
FH Origin2021 #f4-2:H.

2 HBREHM

2.1 EBEXNESMRETEREENZIE

AR BAEW (8 H) s SRR LR R T
HRE Ty 25007, e 2 s SR AL R 25 SR
R T CK(P<C0. 05), 5 CK #fkb . T1~T5 F 4331
WHNT 1.96.2.19.2.26,2. 28 F12. 43 °C ;a3 I EAE
HERAL TR KT CK(P<<0. 05), H T5 N I fx
K. 5 CK ML T 7.25%. RJE HIERELE T4 F
T5 FiEE T CK(P<C0.05), 22 I3 An T 1. 46 F
1.76 “C; MR N RE LR E S CK ML, A
ANTA R BE ek /0 (B T4 R 2 KT CK(P<<0. 05),
W T 10, 24 %.
2.2 EIRXBETE LM A0 4 Fh 4R A B 2 N

MR 2 s BG IR AL BT AT A B0 Fl b B sl
B HERE YR U AN T3 TN AL B 19 4 Fb,
BCKAHTL M2 3 MY, 88 T2. T4 f1 T5 T £ 2
A, BRSSO 2 FOR KB4 KRS 5L B IR
KT RS # A Mg i B CK BRI A A [F] 2
JEE V1) 8 AV o T v L A L RS e A ANt X R 2
) EEEEN A KBV AT AN [ A8 B A T v



55 3 1) /N3 5 < b BB IR T €8 ZR R 1L 2 FE R A A 2R 5 A R T 1 B .+ 427 -
141 (a) 100 -(b)
12} a a a < b b
L E A = 80} 2+ = 2 2 2
10F b
P B 60 F
w8 g
b m
roer T 40t
5L 20
0 0
CK T1 T2 T3 T4 TS CK Tl T2 T3 T4 TS5
I T,
16 (©) a 40 (d)
4} p ab @ @ a T 35k 3 a
—I_ E3 ab ab
ol ol +
£ 10} £ o5t b @b
= %B
= 8} = 20}
£ B
_H 6+ _H 15F
4r 10F
A 5k
0 0
CK T1 T2 T3 T4 TS CK T1 T2 T3 T4 TS
AR AbRE
FEIE L7 /NG EREARN R 2R A BRA B A7 AE B 3 25 57 (P<<0. 05) , T[],
Bl 2 R 2024 4F 8 A RZE R R E AL
Fig. 2 Changes in air, superficial soil temperature and humidity in August 2024 under warming treatments
2 IHRACST Yy p N AR A AR AL
Tab. 2 Changes in species composition and importance values under warming treatments
, Ab 7
Y4 P T4
CK T1 T2 T3 T4 T5
[ Fe 2 Bistorta macrophylla 31. 34 23.57 27.53 27. 88 23. 81 30. 64
MAEZEMZERESE  Potentilla coriandri folia var. dumosa 6. 28 8. 96 2.79 7.90 6. 57 5.41
== Carex parvula 6. 90 9.72 7.87 4. 89 5.42 6. 25
WA EORIKTEZE  Saussurea leontodontoides 4.62 4.63 3.21 3.82 3. 83 4.53
1 L A Thalictrum al pinum 4. 43 5.73 4. 87 8.93 7.39 8. 48
R0 HE 4 e IR Gentiana obconica 1.35 2.02 1.52 1. 69 2.32 0. 30
KEWERIE Cyananthus macrocalyx 1.31 2.22 2.71 3.11 2. 69 2. 31
B2 Saussurea firma 0.97 6. 90 12.74 4.74 10. 77 12.52
RAEE B C. nudicarpa 10. 73 6.01 11. 86 5. 68 9.01 8.01
[EPEATRAWN Poa araratica 9.95 6.93 6. 17 8.33 — —
B Calamagrostis emodensis 8.12 9.71 6. 03 7.58 10. 60 9.20
JEIH/R KT #E Leibnitzia nepalensis 9. 56 9. 23 3.99 5. 97 7.96 4. 68
B R i A Androsace bisulca 1.96 1.54 1.72 3.41 1. 61 0. 81
REE Physos permopsis nana 0.75 1.02 — — — —
P AL 5 5 Pedicularis sphaerantha 0.99 1. 06 0.73 — 2.01 1. 45
KB Cyananthus incanus — 0.75 0. 86 0. 80 — —
ToTE /N R Tanacetum tatsienense var. tanacetopsis — — 1. 60 0.99 1. 26 1. 40
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Tab. 3 Changes in biomass under warming treatments
Qb B W EAYE/ (g m™?) HWTFAYR/ (g m*) BAEYE/(gem?) R A L/ %
CK 170. 22432, 22 252.00+84. 63 422. 22496, 84 59. 18+3. 67
T1 136. 0848, 59* 259. 64+97.55 395. 64£87. 15 54. 5144, 60
T2 291. 28486. 75° 306. 8014, 41 598. 08497, 17¢ 54. 77£10. 15
T3 200. 40+54. 98 238. 32459. 06 438. 72432, 92 54, 984£38. 59
T4 216.14+34. 70 251.08461. 60 467. 2274, 31* 53.52£2. 15
TS 101. 04410. 47" 253. 52452, 84 354.56+42. 37 71.124£6. 40
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