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Abstract. It is of great scientific significance to study feature differences of bacterial community structure between sediment and
water in the plateau lakes for water ecological management and protection. We selected 19 objective lakes in the central and eastern
of the Qinghai-Tibet Plateau, collected the samples of sediment and water, and analyzed differences of bacterial community struc-
tures, spatial distributions, co-occurrence network patterns, community assembly processes between sediment and water in lakes

based on high-throughput sequencing and statistical analysis. The results showed that alpha diversity indices of bacterial community
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in sediment, including Chaol, Shannon diversity, Faith’s phylogenetic diversity and Pielou’s evenness indices, were significantly
higher than those in water. Dominant phylum in both sediment and water was Proteobacteria with the relative abundances of 45.33%
and 41.77% , respectively, while bacterial community structures in water presented stronger spatial heterogeneity than in sediment.
The results of principal coordinate analysis and similarity analysis showed that there were significant differences in bacterial commu-
nity composition between sediment and water. Altitude and Latitude were the most important environmental drivers in shaping bacte-
rial community compositions in sediment and water. Both sediment and water bacterial community had distance-decay patterns,
while bacterial spatial turnover rate in sediment was lower than that in water. The co-occurrence network complexity and stability of
bacterial community in sediment were higher than those in water. The mean value of normalized stochasticity ratios in sediment and
water bacterial were 0.24 and 0.72, indicating deterministic process played a key role in sediment bacterial community assembly
processes , whereas water bacterial community assembly processes was predominant by stochastic process. These findings about bac-
terial community features, spatial patterns, stability of co-occurrence networks, assembly processes, and their differences of bacte-
rial between lake sediment and water in the Qinghai-Tibet Plateau would provide the scientific support for in-depth understanding
mechanisms of bacterial diversity and composition formation in plateau lakes.
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Fig.1 Locations of the sampling lakes on the Qinghai-Tibet Plateau
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Fig.2 Comparition of alpha diverisity indices of bacterial communities between sediment and water

SRAREWINTITER S R A e 0 T 1 F2 BT SR ACRA L, ST B X R BE R 4 19 1] 288 AR TR TR T] ( Pro-
teobacteria) \FUFT [ 1 ( Bacteroidetes) JEBE # [ ] ( Firmicutes ) FIHLZk 7 [ ] ( Actinobacteria ) , {H -3 45 %f
FEAEDURR AN K PR o B 8 R Rl AE DUFR 4 | Proteobacteria f#) 3 247 4 Xt 32 & °Ay 45.33% , Bacteroidetes
14.59% , Firmicutes A 8.07% , Actinobacteria & 5.92% . 7E/KA& , Proteobacteria fi%) -3 A0 X} = Bk 41.77%
Bacteroidetes & 28.21% , Firmicutes & 4.65% , Actinobacteria & 11.19% (& 3) ., 7] LA H} Proteobacteria .
Bacteroidetes Fl Actinobacteria R — & B TR G & Mo 7240 70 2OKF b, GUER Y v 40 7 1) 0 34 11 A
Gammaproteobacteria , -3 A%t = B8 5 F Ay 32.84% , K A4 Fp 40 B A 0 34 Ol Bacteroidia(28.85% ) (& 3) , ik
—25fi ] PCoA 1 ANOSIM X ULFR ) RN /K (A 20 B RF 94 45K 110 25 S Mk R AT A T, S5 R8T 4 TR, iR 4 7]
N TURR YRR R 20 D v S B 322 5, EOR TRTIIA IO RR ) v A DA 9 o0 A R KA R TR B VR 4
AT 85 A 3 HAC, 3 3% BT 47 8 v D 9891 Y 0 B0 A T R 9 2 1) ) S5 v T K A 200 TR R % 4 ) S B v
PCoAl il PCoA2 XHIURA AIK I 18 2 5 (1 TR R 24.65% , UUBUY FIK A4 1) 240 TR 7 9 45 F) A7 AR A Bk 25
)25 5 (ANOSIM R=0.645,P=0.001) , RDA 2553 BH 4R 2 75 58 5 T 90 Y0 T FR 00 A v A v & o 1) e . 2
IRFN R T o KB L5 R 7 X LA TR 9 2054 (A0 S A DR/« 03 B > pHO> Vg 4, Gy, 405 R 7 e SR



964

J. Lake Sci. (#ia#5) ,2023,35(3)

IR 2 R T 9 245 ¥ e 3 3R B R - (181 5) o RDAT 55 RDA2 22 R4y 51 gt WU A R K A 40 T 7 o 225 4 2

LI 20.12% F1 26.81%

[fl:f/\%
100 100
75 75
S 0
2 il
H# 50 450
B &
jueng jusng
= =
25 25
0 I I 1 0 1 I 1 ‘zs o
% % S, ‘5 % % % Q. \» Q
&z%w gxg&we% %%& R ‘ng“ \*49 S
Y’ Y’
Others Actinobacteria Others Actinobacteria
unidentified-Bacteria Cyanobacteria Planctomycetes Cyanobacteria
Euryarchaeota Firmicutes Verrucomicrobia Firmicutes
Chloroflexi Bacteroidetes Chloroflexi Bacteroidetes
Gemmatimonadetes Proteobacteria Gemmatimonadetes Proteobacteria
Acidobacteria Acidobacteria
100 100 .
75 75
X N
i il
H# 50 % 50
r =
= =
' Z
25 25
0 0 I
3?@ %%%v &@0 @% @@@ﬁ%@@@@»*@@*ﬁm§
S@ =
Others Bacilli Others Bacilli
Rhodothermia Deltaproteobacteria Clostridia Deltaproteobacteria
Halobacteria Gammaproteobacteria Verrucomicrobiae Gammaproteobacteria
Clostridia Alphaproteobacteria unidentified-Actinobacteria | | Alphaproteobacteria
unidentified-Bacteria Bacteroidia unidentified-Cyanobacteria [ |Bacteroidia
Acidimicrobiia Acidimicrobiia
P 3 AT WA TURR A FIK A A T AR Hh RO R BE T 10 B9 T] (ab) AN (e ()

(4655 X LB A 44 R LR 2 1)

Fig.3 Top 10 phyla (a, b) and classes (c, d) of bacterial communities in sediment and water of different lakes

R B REVE H) Bray-Curtis ARUVERS B0 Ml BB B ) 2 AU 5 5 SR8 7R 17 SRR I8 TF 0 RR ) R /K A 48 B
oL HAT B 0 00 e R (P 6) , K R TR AR B 8 el 5 5 LR LG B AT B R AR (2 X

3512 0.18 F1 0.07) , 33 32 W /K 1A 41 B R 9 A 2%
23 MEBHEHLEMEER

7E OTU 7K _EREEGURR FIK AR A B 1) 3 5 A I AT 7 7, FEX (9 P 6 4R SRR 1

] L P SR e AR TUL R A R T

i P&

7RI 1AL, PURR M R R R R 9 6 R A R A7 e W S A 22 5 0 3R 1 PP ULAR M 20 1 3L A I 2% 1 450



IRAF . FRASRAARBS LKA WA BRI L A MR A B LM E A 2 F AT
1.0 T Y=
ANOSIM: R=0.645 | TR
P=0.001 ! IVIRZS
I
. 0.5¢ ! .
n i faa Al
g PO ] ! A 4
& OfF———- 1"&.-3'4&-*5—‘—;‘———A;~ ———————
é Wt
I IXA AA“
-0.5¢ 1
|
i
I
1 1
0 0.4

PCoA1:15.32%

Pl 4 B£T Bray-Curtis PR &5 ROULRY) -5 K MR AR TR AP 2 AR AR 23 #

Fig.4 Principal coordinate analysis of bacterial communities in sediment and

water based on the Bray-Curtis distance

965

st NI
0.3 ; . 7
o : pGHL2 :
YXCSI1 GHL3
yXcs2 02k ® GHLI
L S : DJ(Nl
0.2 o YHSI : WaNOsN o TSL3 KLKLI§  XXH2
SedipH | ) o : oELLLDJS
—~ . : = ““;T';_' TSLI ZL* 'z)L(i(zm
=< yHs2 ~ HDNES2 X 0.1F SA L3 oXxHI
EL % XCDLS3 o Q GNGMC? # ELL3
“ Altitude HDNESI | KSLS3 s . SAY EM[()’(Z)*
51 ksks2 kglst ST
"""""""" TXCT s st ® FGCE2----====----~
é O_QHLs;' .............. &.coooaoo ... GHLS Stl XCDL1 ® "A(\](I\\IVGEIJ\\/[Aéll
: DE(J :
=2 DEGCS3 2 Latitude™* XCl
QHLSI : -0.11
0.1+ DEGCSI b f_ HL]—S3 Altituds
DEGCSZ QHLSZ L«mgludu
KLKLSI 11k HLL4.
! SediNO:-N _0.2L
0.2 HHLS2 o SediNH{-N i “ 0.2 H]_l;]l:]jz‘HLLl -YI”
-0.2[ o DNEI
1 1 KLKLS% 1 1 ‘]< V 1
-0.3 —0.2 -0.1 0 0.1 -0.25 0 0.25
RDA1(14.84%) RDA1(23.09%)

Bl 5 BURRPI AR R I v 45 HA B TTAR 0BT

CifF = FREE S BN enviit BRELKR B P<0.05, = f{3 P<0.01,
BN -SediTP ; DU 8 45 5 -SediNH -N; DUBI i 45K -SediNO; -N;
J£-SAL)

£ -Latitude ; £ & -Longitude ; /L
YU pH-Sedi pH ; 7K A 44 81 -

Wat TN; 7K {4 pH-Wat pH ; 7K 1A A A -

w#x [0 P<0.001 ;133K -Altitude ;

WatNO; -N; % fi 48-DO ; £

Fig.5 Redundancy analysis of bacterial community structure in sediment and water
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Tab.1 Topological properties of bacterial co-occurrence networks in sediment and water
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Attached Tab. I Geographical distributions of sampling sites

FE 45 G dfEe  #RUm o s G 4P fm
B 1 QHLI1 99.86 36.99 3149 SRR 1 ELL1 97.75 35.08 4235
I 2 QHL2 99.79 36.75 3155 PRI 2 ELL2 97.65 35.03 4228
HiFH 3 QHL3 100.37 37.11 3150 PRSI 3 ELL3 97.55 34.90 4236
eV GHL1 97.59 37.11 2801 FLBEW 1 ZLL1 97.29 34.82 4252
VY ) GHL2 97.52 37.15 2796 FLEEW 2 ZLL2 97.18 34.87 4250
e 3 GHL3 97.57 37.14 2806 FLEEW 3 ZLL3 97.43 34.96 4250
FEEM 1 TSL1 96.88 37.18 2760 i AR ELHE 1 GNGMCl1 98.61 3432 4185
FEZW 2 TSL2 97.01 37.12 2762 SE§-S15) GNGMC2 98.69 34.30 4155
FEEW 3 TSL3 96.92 37.14 2766 By R3S 1 AYWEMCI1 98.21 34.82 4183
LW 4 TSL4 96.95 37.18 2758 RT3 B /R 3 2 AYWEMC2 98.18 34.75 4181
DE-S-! KLKL1 96.85 37.26 2763 ] KHLI 99.16 3531 4091
EE=N-i KLKL2 96.93 37.30 2771 ] HHL1 93.22 36.02 4392
[T 3 KLKL3 96.87 3733 2760 Wi D HHL2 93.28 35.96 4390
JNBEH | XCDL1 95.48 37.15 3125 W TR 1 HDNE1 93.20 35.61 4429
JNBEH 2 XCDL2 95.58 3747 3131 WETHER 2 HDNE2 93.17 35.54 4418
/NEEH 3 XCDL3 95.51 37.49 3127 FEZEIH) 1 KSL1 92.92 35.76 4439
AR 1 HLL2 97.56 38.40 4225 FE FEIH 2 KSL2 93.02 35.67 4448
Wi 2 HLL2 97.47 38.21 4025 JiESEW 3 KSL3 92.96 35.73 4443
&R 3 HLL3 97.77 38.19 4036 1 YH1 93.45 35.52 4417
&R 4 HLL4 97.57 38.29 4055 ik 2 YH2 93.42 35.50 4417
R XXH1 98.12 34.87 4183 TEPOHE 1 YXC1 92.68 34.28 4462
EEWE?2 XXH2 98.10 34.83 4183 TGRS 2 YXC2 92.69 34.24 4452
BEEW3 XXH3 98.09 34.79 4181 Z IR 1 DEGC1 92.04 35.24 4652
KRN DICNI 98.68 35.30 4045 EA GG DEGC2 92.23 35.24 4643
KGN 2 DICN2 98.62 35.31 4048 2R 3 DEGC3 92.29 35.20 4693
KARFEYN 3 DIJCN3 98.54 35.31 4046 / / / / /
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Attached Tab. Il Physicchemical factors of sediment in different sampling sites

FE pH MAE/g/ke) A/ (mg/kg) AR/ (mg/ke) M (g/ke)
QHLI 8.96 0.96 9.56 6.62 0.80
QHL2 9.71 0.19 451 4.45 0.36
QHL3 9.66 0.22 3.95 4.47 0.84
GHLI 9.01 1.04 20.72 8.16 1.07
GHL2 9.23 0.55 6.02 6.48 0.96
GHL3 9.15 0.47 8.02 531 1.27
TSLI 9.39 0.41 9.82 4.94 1.08
TSL2 935 0.41 4.63 532 0.99
TSL3 8.93 1.24 41.61 577 1.49
TSLA4 8.96 0.47 8.87 5.55 1.03
KLKLI1 8.38 1.62 1.41 8.38 141
KLKL2 7.83 6.15 1.21 7.83 121
XCDLI 8.51 0.41 6.81 5.40 1.03
XCDL2 8.73 0.52 10.87 6.44 1.49
XCDL3 9.09 0.39 6.59 4.01 1.06
HLLI 8.90 121 54.90 7.88 1.50
HLL2 8.70 0.80 21.80 9.09 123
HLL3 9.32 0.77 10.16 6.56 123
HHLI 9.00 0.80 12.39 7.01 1.39
HHL2 8.87 0.61 9.67 5.10 1.53
HDNEI1 9.51 0.85 10.31 5.22 1.05
HDNE2 9.77 0.52 6.09 4.47 0.67
KSL1 9.24 0.58 7.09 5.04 1.69
KSL2 9.24 0.41 5.69 535 0.98
KSL3 9.27 0.41 3.40 3.80 1.55
YHI 925 0.50 10.92 534 0.84
YH2 8.98 0.4 9.20 3.77 0.51
YXC1 9.12 041 9.00 6.17 0.78
YXC2 9.27 0.39 8.57 5.13 0.72
DEGC1 8.83 0.77 22.90 5.29 1.13
DEGC2 9.04 0.58 14.17 4.36 0.84

DEGC3 8.98 0.77 18.94 6.98 1.03
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Attached Tab. |l Physicchemical factors of water in different sampling sites

Fes KR WRE RSE RERER R pH SRR W ngEl  ERENRY BB BE BE ERAR WS
© (mgl)  (mSlkm) (mg/L) (L) WA/mY  NTU  (ugll) (mg/L) (mgl) (mgl) (mgl) (mgL) (mg/L)
QHL1 18.17 2.70 14.40 10754.56 9.74 9.62 617.57 23.27 28.85 8.29 0.02 1.58 0.39 0.001 0.12
QHL2 10.17 7.24 12.57 11395.13 10.35 9.77 813.97 100.00 68.17 8.30 0.02 1.46 0.33 0.005 0.10
QHL3 8.12 7.53 12.19 11689.16 10.60 9.72 2.38 111.87 0.48 3.64 0.02 0.98 0.22 0.001 0.14
GHLI1 12.97 4.39 73.75 62229.80 68.51 8.90 108.43 482.19 30.23 18.44 0.01 3.40 0.13 0.006 0.73
GHL2 10.68 493 69.71 62363.44 68.34 8.96 102.67 4.64 1.09 18.13 0.01 3.62 0.12 0.005 0.58
GHL3 13.03 5.07 75.10 63275.51 69.88 8.95 99.57 144.18 5.21 19.01 0.02 3.40 0.11 0.005 0.58
TSL1 13.11 6.30 21.66 18214.74 17.28 9.59 330.54 68.37 0.79 9.73 0.01 1.59 0.08 0.005 0.35
TSL2 12.93 6.36 21.52 18181.88 17.24 9.62 384.87 59.47 0.78 22.66 0.01 2.50 0.08 0.002 0.58
TSL3 9.53 7.15 18.54 17146.49 16.10 9.57 2.17 95.63 041 16.57 0.01 2.20 0.08 0.004 0.47
TSL4 13.04 5.07 75.10 63275.51 69.88 8.98 144.18 99.57 521 22.19 0.01 2.35 0.11 0.003 0.67
KLKL1 10.61 7.42 19.11 17126.68 16.11 9.66 93.07 12.06 1.14 2.93 0.02 0.84 0.23 0.003 0.27
KLKL2 8.50 5.36 0.95 754.10 0.58 8.87 36.03 408.32 18.86 3.14 0.02 0.56 0.26 0.003 0.26
KLKL3 8.10 7.60 0.91 746.58 0.57 9.20 27.63 2298 2.30 3.09 0.02 1.09 0.20 0.002 0.22
XCDL1 13.00 5.63 34.94 30038.88 29.93 9.29 66.70 1548 0.74 9.88 0.02 1.98 0.08 0.002 0.30
XCDL2 9.50 1.94 23.25 20877.94 20.09 8.99 -33.13 389.37 2.44 10.09 0.02 1.83 0.09 0.001 0.003
XCDL3 10.00 1.56 27.23 24417.73 23.87 8.80 108.33 371.26 12.05 10.11 0.02 1.80 0.07 0.001 0.001
HLL1 11.12 6.61 0.23 200.31 0.15 9.15 92.47 1.84 0.56 0.85 0.02 0.62 0.17 0.002 0.02
HLL2 18.14 6.32 2.81 2055.80 1.66 9.81 70.67 6.86 1.10 3.98 0.01 0.78 0.09 0.003 0.10
HLL3 548 8.56 3.26 3349.52 2.79 10.10 101.90 2.34 0.86 1.52 0.02 0.62 0.06 0.003 0.07
HLL4 8.52 7.93 2.52 2127.86 1.73 9.81 127.47 51.39 1.02 4.13 0.02 1.29 0.21 0.004 0.09
XXHI1 12.11 8.67 0.42 364.41 0.27 9.51 148.60 16.42 1.05 4.47 0.02 1.07 0.08 0.001 0.01
XXH2 6.63 9.11 0.28 278.66 0.21 9.75 97.10 19.69 7.28 3.18 0.02 1.34 0.24 0.002 0.04




XXH3
DJCN1
DICN2
DICN3

ELL1

ELL2

ELL3

ZLL1

Z112

ZLL3

GNGMCl1
GNGMC2
AYWEMC1
AYWEMC2

KHL1

HHLL1

HHL2
HDNEI
HDNE2

KSL1
KSL2
KSL3
YHI1
YH2
YXCl1

YXC2

4.78

9.95

10.04

9.84
5.84
6.69
6.84
6.73
6.78
7.08
6.74
6.72
432
3.02
6.62
6.49
6.93
5.61
6.20

6.61

6.95
6.41
4.59
6.81

6.41

0.46
0.40

4.21

258.57
411.67
367.39
428.42
454.49
416.43
388.97
652.12
617.09
691.85
244.34
305.31
643.50
712.83

5886.77
451.40
397.98

4722.68

5430.23

7672.96

11490.04

7920.71
630.75

6807.56

2695.54

2856.18

9.83
9.37
9.21
9.42

9.62
9.44
9.63
10.10
10.04
9.85
9.73
9.85
10.16
9.89
9.16

9.16

112.13
97.10
127.53
124.60
126.67
101.00
154.77
133.00
131.70
148.53
82.67
166.63
109.43
106.23
138.27
76.60
95.70
75.27
83.47
82.67
83.87
73.60
101.80
114.57
118.37

76.93

791

2.45

5.99
117.46
107.10
44.84
15.69
1831
13.82
371.52
94.45
3.06
10.96

135.15

2.69
26.04
123.80

97.10

2.96

4.15

0.02
0.02
0.02
0.01
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.55
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

1.04

0.74

0.67

0.76

0.96
0.92
0.96
1.04
0.93
0.99
1.34
1.04

1.44

0.62

0.62

0.70
0.72
1.08
1.01
0.70

1.49

0.77

0.10
0.05
0.06
0.06
0.09
0.08
0.06
0.10
0.09
0.11
0.25
0.16
0.12
0.13
0.11
0.08
0.06
0.05
0.08
0.05
0.05
0.06
0.06
0.08
0.09
0.07

0.001
0.003
0.002
0.003
0.002
0.001
0.002
0.002
0.001
0.002
0.001
0.005
0.001
0.003
0.003
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.002




DEGC1 532 7.39 2.19 2273.08 1.83 9.03 82.50 123.56 2.80 2.50 0.54 0.77 0.12 0.001 0.03
DEGC2 3.60 7.02 1.87 2059.04 1.64 9.15 61.23 333.50 4.44 221 0.03 0.67 0.04 0.001 0.01

DEGC3 2.15 6.80 1.80 2149.93 1.70 9.04 (22.75) 655.75 2.70 2.29 0.02 0.56 0.06 0.003 0.02
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Attached Tab.lV Alpha diversity indices of bacterial community in different sampling points in sediment and water

A VIR KAk
Shannon Chaol PD Pielou 45 & Shannon Chaol PD Pielou Y57 /%

QHL1 8.361 5335.274 286.086 0.686 8.158 3585.691 277.639 0.702
QHL2 8.897 5629.173 298.683 0.726 6.568 2880.124 227.243 0.582
QHL3 9.271 6393.037 340.42 0.745 6.431 3138.036 210.003 0.575
GHLI1 6.306 4044.04 240.748 0.536 8.115 3352.204 269.57 0.702
GHL2 5.984 4255.168 253.421 0.506 5.046 2369.833 180.07 0.468
GHL3 8.398 5093.908 281.644 0.695 6.593 2729.508 219.75 0.588
TSL1 8.152 5379.339 297.358 0.672 7.304 2990.959 231.331 0.645
TSL2 8.779 4875.15 288.196 0.728 7.059 2206.902 170.626 0.659
TSL3 9.028 5532.258 312.811 0.737 5.841 1657.137 143.028 0.557
TSL4 9.073 4755.573 262.429 0.754 6.017 1831.746 161.902 0.566
KLKL1 9.299 5699.381 326.405 0.757 4.27 1883.233 145.023 0.409
KLKL2 9.74 5926.741 320.931 0.788 5.983 1897.348 159.362 0.560
KLKL3 9.832 6297.48 342.672 0.790 5.459 1773.186 155.269 0.516
XCDLI1 7.613 4324.381 245.89 0.642 6.319 1837.594 182.414 0.592
XCDL2 7.58 4532.263 259.478 0.638 5.661 1617.704 143.899 0.544
XCDL3 9.118 5760.553 330.007 0.742 5.785 1762.912 149.658 0.549
HLL1 8.941 4991.684 276.167 0.741 4.903 1846.721 142.185 0.465
HLL2 10.168 6225.879 340.983 0.818 3.163 1185.848 108.563 0.317
HLL3 8.764 4852.646 273.763 0.728 5.05 1185.888 99.197 0.506
HLL4 7.453 4319.038 242.505 0.629 4.668 1792.529 134.843 0.447
XXH1 9.527 6778.907 360.581 0.760 6.609 2241.851 188.692 0.604
XXH2 10.298 6812.325 368.563 0.821 3.621 1613.357 142.786 0.348




XXH3
DIJCN1
DICN2
DJCN3
ELL1
ELL2
ELL3
ZLL1
ZLL2
ZLL3
GNGMCl1
GNGMC2
AYWEMCI1
AYWEMC2
KHLL1
HHLL1
HHL2
HDNEI
HDNE2
KSL1
KSL2
KSL3
YHI1
YH2

YXC1

10.119
10.463
10.183
8.602
9.535
8.898
9.438
10.056
9.865
8.367
9.902
10.101
10.325
10.536
9.172
9.59
9.212
7.486
6.791
9.326
8.147
9.86
7.841
7.636
3.738

6635.533
5536.128
6127.321
5107.871
6016.13
5555.861
5781.147
6401.805
6592.782
5875.324
6279.267
6574.444
6907.823
6702.147
5024.807
5576.267
5290.122
3580.806
3734.772
5267.148
5160.133
5967.573
5231.322
4666.656
4191.666

371.348
325.24
327.26

325.319

332.824

307.705

325.278

355.075

365.999

323.276

358.947

358.443

381.044

369.137

292.273

307.443
290.52

213.866
232.48

287.598

284.827

332.599

289.494

261.641
214.57

0.810
0.844
0.820
0.709
0.772
0.728
0.766
0.808
0.790
0.680
0.796
0.809
0.822
0.840
0.756
0.782
0.756
0.645
0.584
0.768
0.672
0.798
0.645
0.638
0.324

5.768

5.702
6.034
6.647
791
7.546
7.121
6.489
4.628
6.621
6.952
7.367

4.481
6.228
6.002
3.922
3.988
4.041
5.084
5.406
2713
3.811
5.944

1789.168
1782.113
1559.435
1521.094
2099.222
2578.824
2342.963
2354.753
1864.933
1501.351
2115.429
2778.236
2043.155
1315.413
1538.696
1402.895
1372.347
1276.812
1170.166
1327.087
1132.028
1176.222
1155.895
962.709

1148.121

147.379
161.32
126.908
130.422
184.999
225.456
204.894
200.981
163.486
134.672
194.271
236.527
176.837
123.418
134.801
119.88
113.252
104.279
96.67
101.838
100.815
104.732
84.617
83.452
96.018

0.549
0.525
0.550
0.585
0.614
0.709
0.683
0.646
0.608
0.450
0.601
0.615
0.680
0.576
0.432
0.612
0.591
0.391
0.401
0.407
0.512
0.542
0.280
0.395
0.596




YXC2
DEGC1
DEGC2
DEGC3

P (Kruskal Wallis)

8.262
9.04
9.338
7.531

0.015

4692.471
5225.189
5509.605
5056.57
0.003

286.747
285.014
301.231
276.02

0.005

0.691
0.743
0.762
0.624

0.019

4.576
5.061
4.465

0.008

1134.683
1257.429
1387.569
1216.565

0.001

95.625
106.031
98.327
99.623

0.001

0.551
0.458
0.509
0.448

0.009






