Figure S1. Niche overlap of dominant species from different PFG treatments in 2015 and 2022. A,
Stipa aliena Keng; B, Deschampsia cespitosa;, C, Elymus nutans; D, Poa araratica; E,
Helictotrichon tibeticum; ¥, Trichophorum distigmaticum; G, Carex parva; H, Carex alatauensis; 1,
Oxytropis arctica; J, Medicago ruthenica; K, Gueldenstaedtia verna; L, Saussurea pulchra, M,
Gentiana aristata; N, Gentiana straminea; O, Thalictrum alpinum; P, Ranunculus pulchellus; Q,
Potentilla nivea; R, Argentina anserina; S, Lancea tibetica; T, Sibbaldianthe bifurca; 1,
Helictotrichon tibeticum; 2, Poa araratica; 3, Carex alatauensis; 4, Carex parva; 5, Oxytropis
arctica; 6, Medicago ruthenica; 7, Tibetia himalaica; 8, Saussurea pulchra; 9, Gentiana aristata;
10, Gentiana straminea; 11, Thalictrum alpinum; 12, Ranunculus pulchellus; 13, Potentilla nivea;
14, Lancea tibetica; 15, Sibbaldianthe bifurca; 16, Taraxacum mongolicum; 17, Anemone
obtusiloba; 18, Potentilla multifida.

0.83 <O0ik e 083 <=0k

A * 1
1B 4 067 <Ok <083 M2 4 067 <Oik<083
[e]e]C = 050 <0ik < 067 o .3 = 050 <Oik < 067
D
: : : = ; 0.33 <0ik < 0.50 o | A|O |4 033 =<0k <050
<
Teleole]s s <Ok lad L REIREEE: ¢ 047 <0ik<033
oo e ele olc & Qik < 017 olm|[o|a|lm]|p
2 2 Oik < 0.17
A | 4|4 |a|a|e|a]H S| A || e | B e T
A | h(A|& | A|o|a|e|] A0 |4 | & |&a|le | alg
oo e[e][o[a]e[a]l A|lo|e | A|lo|[e|o|m|g
A[alafafafofale|m[a]K & Ao |a| A |a|le|alale
S[els]o]s ®oe [a]=[w]L 2015-CK e e e 2022-CK
oo o |e|[e[o[e|[e[afalefa]M
N o L] o ks ry * n * ry A rs 12
* * . -* . Y LB NN | L] - - - B
alafalalafe[ae|m|m|a|e|a[a|O 2 el ML - SO 0 I I e -
oo |o|e|e|a|e|a|m|m|e|e|e|o|e|? o m | m ]| e | e A e e |e) en) W e g
| n|(m|m|m|o|m|o|a]|c|(m|o|m|m|[alo]@ o|s|o|a|loc|e|a|le|a|alals|alel|q5
e|e[e|e [e|a|e[a[m|m[o[m[e][e|a[m|a]Rr clo[alefofa|n|mafalafafolale]ts
m | m|m|m|m|o[mf[olo|ec|m|an|m]|o o[m]s 2| & m|a|e|aln|m|alnm “‘““Qlﬂ
¢ ¢ 089 =0k
+ 083 =0ik
. G 4 079 =0k=< 089 A
o | 4 4+ 066 <Ok <083
H L] <
S| 0:68,: il 00r0 o | i " 050 =Oik < 066
* . . 1
o 058 <=0ik= 068 AlS | el 6 ¢ 033 =0k <050
] ’ &
il el I I 047 <Oik < 058 Rl Ml T I © 017 <0k <033
. o | & | o e | K e | e | O |0 | A g
& Oik < 0.47 & Oik < 0.17
[ ] [ ] [ ] ] A o L & [ ] - - . <& 9
& * * . . . . M [o RN | o | e | & |0 O qp
Ala|alelo|elala]N 2015-RG b R ) BB Kl 2022-RG
=Vl 2022-RG
a | o | oo |eo|e|a|ln|le 0O S Ml I ol N L N R I
. . . [ ] . ] . A - & P s ° * * * ° 2 * * * 13
S| A | S| | A e a|lo|m || o 14
e | & | & |o|e|m | e | m|e | A|lalQ
o <& FAS o iy [] o kel [ ] [ ] & L] 15
rs * * a * A * rs * o * L] R N | m . . A o lo| e * | & | @ 2 o | 16
[] [ [ ] o A o A | O [] S| om Fy [ ] S I = D IO I T P O x| e |17
& * 087 =0k
¢ | B 4+ 075 =0ik< 087 i e 083 =0k
e e " 062 =0k=<075 oo A 067 =0Oik<083
sle]e]D ° 050 <Ok < 062 R i g
o 033 =0k < 050
. . . . E iy
¢ 037 <0Ok< 050 i &) s :
s e m Tl . AT o 047 =0ik < 033
e e e o]s|e]: DIl 037 =8 5% o] s a Oik < 017
. . L) L) * | A K o . . * & . 9
. . . . . o | A | @ L 2015-RC o A . . & . < |10
o | & | & | o | & |a|le|alalm o a e oo e|[m]a]n 2022-RC
e o | e | 0|0 A |e| e | e N Alo| e | & |m|e  m|a&|ajj
o | & | & | 0| &a| 4| e | &a|a|ale 0 [ [ o | a || o | a|la|a|e]|3
. re s P Y Py A A . | & P ol oA A . [ ] A | A » . [ ] [ ] 14
| n|m|n|n|[n|alm m|a|m|alQ slafollofe|mlaololololn 15
[ ] [ ] [ ] [ ] [ ] [ ] &l m [ ] Fiy [ ] Fas R Al A [ ] o % [} A o o [ ] o L[ ] o ‘ 16
. A | o | a|la|e|a|la|alo|a]|eo]o|alg o | a | e |e|c|e|A|e| e |ala|m|e ‘ o ‘ 17




A * 083 =0ik
e | B 4 067 =0k <083
o e |C B (050 <=0k < 067
$|& D o 033 =0k < 050
E
Bl )8 © 047 =0ik < 033
e [o e |e|e]|F
G A Oik < 0.17
o (e o || |@ i
L] LI ) e | e e | e H
o | e o | oo |e| e |e ]
oo e |oefe|o| e e|a|mM 2015-RL
e (e o || o | e s 0o e e
. . . . . . . . Al e A (o]
L] LI ) e | e o | e | o | A | 4| e |e P
o (o | o[ e| o | e| e e | s le|a|e Q
. .| e | e e | e | o | & | & | 4| | 4| &R
oflojelo|le|lo|lo|lo|lale|lo|e|m|o
* 095 =0k
A 4+ 091 =0k<095
. B = 086 <Oik <091
© 082 <Ok < 0.86
. . ¢ 077 <Qik < 0.82
o Oik < 0.77
* L D
. . .
. . . F 2015--RF
. . . . G
. . . . . H
. . . . . . 1
it iy Py Fis Fis iy it Fa¥ J

+ 082 <Oik
1
— 4 065 <Ok < 082
A )
= " 049 <Oik < 065
G| 4 3
o 033 <Oik < 0.49
el . Led 4
o 016 <Oik < 033
olalalo
& Qik < 0.16
o o L] [ 9
<& Lol L] L] . 10
=] o [ ] . A . 11
o o e P v e 2022-RL
c|le || S| m | m | a3
alalole oo | & & m] 14
o | oo [ a A . . . . 15
Py [ o . . A " . < 16
& [ [ A . . . . O [ ] .
o 080 =0k
A 089 =Oik < 0.80
" 057 <Oik < 0.69
° 046 <Ok < 057
a 5 & 034 =0k < 046
a Oik < 0.34
A o
2022-RF
o
4
L ] a -
'y o L ] o 6

17



Figure S2. P-value matrix for chi-square test for overall connectivity of dominant species from
different PFG treatments in 2015 and 2022. Blue and a slash from bottom left to top right indicate
that the two variables are positively correlated, while red and a slash from top left to bottom right
indicate that the variables are negatively correlated. The darker the colour, the stronger the
correlation between the variables. A, Stipa aliena Keng; B, Deschampsia cespitosa; C, Elymus
nutans; D, Poa araratica; E, Helictotrichon tibeticum; F, Trichophorum distigmaticum; G, Carex
parva; H, Carex alatauensis; 1, Oxytropis arctica; J, Medicago ruthenica; K, Gueldenstaedtia
verna; L, Saussurea pulchra, M, Gentiana aristata; N, Gentiana straminea; O, Thalictrum
alpinum; P, Ranunculus pulchellus; Q, Potentilla nivea; R, Argentina anserina; S, Lancea tibetica;
T, Sibbaldianthe bifurca; 1, Helictotrichon tibeticum; 2, Poa araratica; 3, Carex alatauensis; 4,
Carex parva; 5, Oxytropis arctica; 6, Medicago ruthenica; 7, Tibetia himalaica; 8, Saussurea
pulchra; 9, Gentiana aristata; 10, Gentiana straminea; 11, Thalictrum alpinum; 12, Ranunculus
pulchellus; 13, Potentilla nivea; 14, Lancea tibetica; 15, Sibbaldianthe bifurca; 16, Taraxacum

mongolicum; 17, Anemone obtusiloba; 18, Potentilla multifida.
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Figure S3. Linkage coefficients of dominant species within the community from different PFG
treatments in 2015 and 2022. A, Stipa aliena Keng; B, Deschampsia cespitosa; C, Elymus nutans;
D, Poa araratica; E, Helictotrichon tibeticum; ¥, Trichophorum distigmaticum; G, Carex parva; H,
Carex alatauensis; 1, Oxytropis arctica; J, Medicago ruthenica; K, Gueldenstaedtia verna; L,
Saussurea pulchra, M, Gentiana aristata; N, Gentiana straminea; O, Thalictrum alpinum; P,
Ranunculus pulchellus; Q, Potentilla nivea; R, Argentina anserina; S, Lancea tibetica; T,
Sibbaldianthe bifurca; 1, Helictotrichon tibeticum; 2, Poa araratica; 3, Carex alatauensis; 4,
Carex parva; 5, Oxytropis arctica; 6, Medicago ruthenica; 7, Tibetia himalaica; 8, Saussurea
pulchra; 9, Gentiana aristata; 10, Gentiana straminea; 11, Thalictrum alpinum; 12, Ranunculus
pulchellus; 13, Potentilla nivea; 14, Lancea tibetica; 15, Sibbaldianthe bifurca; 16, Taraxacum

mongolicum; 17, Anemone obtusiloba; 18, Potentilla multifida.
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Figure S4. Semi-exponential matrix of O for dominant species from different PFG treatments in
2015 and 2022. A, Stipa aliena Keng; B, Deschampsia cespitosa; C, Elymus nutans; D, Poa
araratica; E, Helictotrichon tibeticum; F, Trichophorum distigmaticum; G, Carex parva; H, Carex
alatauensis; 1, Oxytropis arctica; J, Medicago ruthenica; K, Gueldenstaedtia verna; L, Saussurea
pulchra, M, Gentiana aristata; N, Gentiana straminea; O, Thalictrum alpinum; P, Ranunculus
pulchellus; Q, Potentilla nivea; R, Argentina anserina; S, Lancea tibetica; T, Sibbaldianthe
bifurca; 1, Helictotrichon tibeticum; 2, Poa araratica; 3, Carex alatauensis; 4, Carex parva; 5,
Oxytropis arctica; 6, Medicago ruthenica; 7, Tibetia himalaica; 8, Saussurea pulchra; 9, Gentiana
aristata; 10, Gentiana straminea; 11, Thalictrum alpinum; 12, Ranunculus pulchellus; 13,
Potentilla nivea; 14, Lancea tibetica; 15, Sibbaldianthe bifurca; 16, Taraxacum mongolicum; 17,
Anemone obtusiloba; 18, Potentilla multifida.
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