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Abstract: This study aims to investigate the characteristics of soil amino sugar accumulation along different altitudinal
gradients in arid mountainous regions and elucidate the contributions of amino sugars to the soil organic carbon pool and the
factors influencing them. The research focuses on the soils of the western slope of Helan Mountain, ranging from 1848 to
2940 meters in altitude. The soil collected at different elevations (1848—2940 m) on the west slope of Helan Moutain in
August 2021 was used as the research object. The analysis includes the examination of soil physicochemical properties,
microbial community structure, amino sugar content, variations in the contribution of amino sugars to soil organic carbon,
and the driving factors behind these changes. The results indicate significant differences in soil physicochemical properties
with increasing altitudes. Soil moisture content, organic carbon, and total nitrogen show an increasing trend, while pH and
bulk density exhibit a decreasing trend, and total phosphorus does not show a consistent pattern of change. Along the
altitudinal gradient, the contents of soil fungi, bacteria, actinomycetes, and arbuscular mycorrhizal fungi phospholipid fatty
acids (PLFAs) initially increase and then decrease, with higher microbial PLFAs contents observed in the mid-altitude
range ( 2110—2360 m ). The total amino sugar content and individual amino sugar monomers ( Glucosamine,
Galactosamine, Muramic acid, and Mannosamine ) exhibit continuous increase and a decrease followed by an increase,
respectively, along the altitudinal gradient. The highest altitude corresponds to the peaks in both total amino sugar content
and individual amino sugar monomer content. In the mid-altitude range, the contribution of fungal and bacterial residue
carbon to soil organic carbon is lower compared to the low-altitude range ( 1848—1910 m) and the high-altitude range
(2707—2940 m) . Furthermore, fungal residue carbon plays a dominant role in the contribution to soil organic carbon at
different altitudinal gradients. Variance decomposition results reveal that soil physicochemical properties and microbial
PLFAs contents jointly explain 55.2% of the variation in soil amino sugar content and its contribution to organic carbon.
Among these factors, soil physicochemical properties explain 52.9% of the variation, while microbial PLFAs contents
explain 26.9% of the variation. Redundancy analysis confirms that soil physicochemical properties are the primary factors
influencing amino sugar content and its contribution to soil organic carbon. This study sheds light on the microbial-driven
mechanisms of soil organic carbon storage and transformation on the western slope of Helan Mountain, providing a
theoretical basis for further research on the contribution of microbial residues to soil organic carbon in arid mountainous

regions.
Key Words: elevation gradient; microbial community; soil organic carbon; amino sugars; Helan Mountain

R 2 KR R ), ST K - A AR TR L T, WS S R A 0 B Y A
A YITERG AR 28 R G LT A AR Wy st IR AL A0 20 v e 454 SCRAVE T, A B o0 i 33 03 0 A R 28 < A4
HEREE ) Sk Wi R 3 BB (soil organic carbon,SOC) ¥ L B9AZ 0 0R 5 7, %) LIRS AR fb 57
WD SRR SN A AL . HIEEIBR T RES S SOC WL IR RETE R FE—AE T AL AR
PR KR A R R B BTRR T SOC, A s AR TT (5 SOC i iy —21) | FLiA: Wy ik ik 21 1) o A ikt
KA PLR W SOC MshASAEA' S | Bl B FE B AR 1Y) K JB TR AL 0 5 A s T 00 114 g PR, of bk 22 1) 2 35 JF i O
FE S E W R AR TE PP A -+ SRR PR 4 T i R Sh S AR b rh I i f 7

TE BRI SOC 19 B IFFESBIRAE £ 50D 2 K H i sh A rh R 46 O . Rtk B
FEABRAALT 5T TR Y ak iR K e R 200 T B SOC [ A7 AR e e # B B S, kb
(Amino sugars, AMs) 2 {UAE Y20 MTRE 1 2 87, 3 90% M) Z EEBHR IR T A= W s A i e S5 AR LT A
A I, I FLAE b (i BRI R T b BB v I 2 A R . ORI T R A0
BE 1) 24 HE 0 2B ( Glucosamine, GluN) > YR 21 127 21 ifg B% (1) ifd B¥ {2 ( Muramic acid, MurN) e 5 AN B 1) 4
FLf 2 ( Galactosamine , GalN) Fl1Z 2t H &% B ( Mannosamine, ManN) , & A W55 %& B MurN Fl GluN 4351 %t
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TR AN B ELA R R, GalN T ManN 2 AERR S ERUE MR G . GluN/MurN AT DR AE 258 40 B
Xof - HEAT HLER A R AGHIXT BRSSO A RS MRS IE M, DR T LA N R W ER R B AR IR, DL R
A M s AR T SOC FLE B BTk .

A28 R G Rl A S RSB A ZREE O RIS TIREIX VT AR 56 T & L0 (1 BIF 73 ek 14
T, SR G 1L b A 5 R GO A A 1 RS 1 S W 5 ) 7 AR B T - 3 AU TR A A F 5 AH S
A, AR ZEIFA—E, Mou "™ ZEAE 5 il LI A F 78 2 W, S M 5 2 LA X SOC A BT ik T VAR A0 Ao
LR ME T ok S S AR A AR LA H . Zhang' ™ SR P AOBIFSE & B, W EE 4R 60 B T FH S L & A fb B
FEARIIE . Chen 2 5 & B A R AR50 A FAAHT AR AR 2 A6 7 FRbk L3k a5 i i i, HL B %7
TR AN B RAYREIR . Deng 451 38T meta &R BLGAE YA 145 C:N L [R]JE P SR sk PR X SOC MRk,
Zeng %51 E T J R RO BRI R B, R RE | - g v R R MR Tl T e X iR R AR 4
[ 425200 SOC 1 BAH . SR, 56T 5% DX LU Hb AN [R) T 4 A3 32 - 98 M 1 R 3R 32 IR S R 3 A 92 i N T 4, — o
FREE T BRI T AT 52 DXL b 3 A B T AR AT LB A I

B L AT FE P A 50X, A s 2, M B S5 P A S SR IR B B A R A DRK O3 A 22 5 s A 1
AR VBG4 57, A Bt T A A ) T B A AR AT AR AR N R P A AR AL R BB R
WFSCEe F-A1 ) SRR, B2 VR S B - e M BRI O 92 Z B F AR, 56 T L3R A0 hE & it Xt
SOC Y BTk LA K M PR 2R WLAT A OGAISE . DRI , AR SCRABE 2% L W 335 S Rl Vg 46 B = 398 R A o h 42, LA 3 3
WERTERY) R 5T AR RO 1 S S A RAVERAE DA ST + 3 A7 HILBSR A Sk, U D LA R BR 22 I L. (1)
251 PG - AN i DL O SOC ) SRR I I B B0 B il A8 k2 (2) T B0Z /0 A e AiE 1Y) 32 BEBK 3 1A
BT A ASWFIT 255 AT R v P B 22 LR A 90 TR 2H 43 %o 4 BR AR AS A 4) i) 1o $ (3t— 2 KOl 2 %, LA
31 A 52 DXL i A 2 2R G AS (R 4 A P ol W ket - S8 128 1) SR AOF 2 S (AL B JE b R 22 A

1 HRETE

1.1 WX 558 ik

B22111(38°27'—39°30'N, 105°41'—106°41'E) {ii T 7 E K AIA X 5 WS HIR XA F AL 421 J5 0
Brhr st B2 () AR TR A KA R, SRR KA R VR N S A KA, S
HIE , SARFEA T L B2 AT SR A ki S AR T R Y, B L SRR AE , AF 353 8.5—9.0°C , 4F
IR 200—400 mm , 4E47% K B 2000 mm, B 2% 1L RN AT W A0 3 B4 AR R Y SR BT 100 m, R
PN 13.2 mm , HFoK E8AE R 6—8 A4y, H2FERKE 1 60%—80% >,
1.2 FEHIXE

2021 4E 8 A 7T E B2 I PR 1800—3000 m Z 1], 73 5k B ELG AR FPE A e BT JF (HM) | IR i
MRCHY) FEARPR(GM) JHFAMR(YS) (IR AR (HY) AR ACHR (QHY) \H A2 (QH) (Ll
ifa] (CD) 45 8 FIERAR BT , 76 B BT IR 5 S i B 6 MR EREMAE N B2, R AR B BE L 20 mx
20 m, BEARFEHIZER 5 mx5 m, BEHIFEHEZER | mx1 m'®), XPAEYIRETEHEA TR A  REHLAS B 32 1,
1.3 HIERRSCREE

2021 4F 8 H EH 224 1L P Bl e MO 4K /55 B A0 32 SRR g S AR AR AR AR TR AR AR HR AR BT, B
FMATRTEY) , B TS BRI R E R Z 1 (0—20 em) RS, BEJG B T HEATAEA 00 [ B8 A vk & (8] 52
B, RBR IR S A AR RALA P 2 mm G5 53 AR 2 63, — 35 FAR T, T T RSB A o DA R s
BRI E | 75— 85375 -80°C NV sl /A7, FH T IR AAE W) PLFAs 1Yl .
1.4 BdsiE
1.41  +HIEFRIPERR I E

K pH T2 3 pH( /K £ 1 2.5:1) 5 HIEAFE R M H 3 Bk i FH PR TR0 5 4985 LAk R
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FHE SR RRER NI BT I € 5 48 42 SR HTBIL IR E Rk 4= iR ] HCI10, -4 H, SO, AMInHATH 20k 70 ot
BERR

R1 HEHERERR

Table 1 Basic information of sample plots

R V%73 Longtitude and lantitude St Y5 Ry L7/
Sample plot Elevation/m 12353 o B Soil texture  Predominant species

Longitude/(E)  Latitude/(N)

K& € ( Convolvulus tragacanthoides ) . %8 1€ & 3 ( Stipa

Fe bR R HM 1848 105°47'10" 38°41 30" g+ )
breviflora)
- KA ( Ulmus glaucescens ) %ﬂﬁﬁﬁuﬂ(leom xanthina )
I HY l 1 1 047! " o I4 " ]\i | N > = >
AR 910 05 36 38°39'45 B BRI 26 RS WL L ( Elymus alashanicus)
n N s S Am . g b (S
WEAHE GM 2110 105°46/28" 38°37'5" 1 1 5w Jit BE (Amygdalus mongolica) . Ji A€ £ 5 ( Stipa
breviflora)
- IS ( Pinus tabuli) is ) AL AR iperus rigid,
A YS 2129 105°54'39"  38°54'16" g A (Pines tabuliformis) LA (Juniperus rigida) KT
( Cotoneaster) £ 5 ( Carex)
N . ANV ipe igida ) |} Ul laucescens) & 5%
L R FATE S b H] 2183 105°52734" 18°5310" W LA (JL-tanerus‘ rigida) JKAf ( Ulmus glaucescens) 4 75§
(Potentilla fruticosa )
= oH R R 2 . -
;‘ Q%U* LR 2360 105°51'13” 38°40'8" WhHE 4 /ﬁ?m(,]uniperm rigida) B ¥ (Carex)
o — ks pr N A . .
B AL OH 2707 105°50'56" 18°38/55" bt E@Z/I‘/(Pwea crassifolia) 4 #&MF ( Potentilla fruticosa) |
7 K. ( Carex)
. - 3 (C lustre H S isorb
il 4y CD 2040 105°00'59" 38°5729" L B % B X ( Comarum palustre ) . # #i ( Sanguisorba

officinalis ) FEREYEHH L ( Elymus nutans)

HM . it 55 Desert steppe; HY : JKIIAK Ulmus glaucescens stand ; GM : ## ARk Amygdalus mongolica stand; YS: JH#S Pinus tabuliformis stand ; HJ ;
LI AR ISR Mixed stand of Populus davidiana and Juniperus rigida; QHJ : = AZFEANEZE M Mixed stand of Piceacrassifolia and Juniperus rigida; QH ;
FHMEBAEHK Picea crassifolia stand ;CD ; &5 1 Z 48] Alpine meadow

142 TIEBUEYIREEIIE

WAENRNE D7 R H # HI R FHAE S0 A= W e v A ic W, 0 S AR W A 7 00 5 >R P Wl i s 7 2 2o A i, SR
Frostrgard 421301 Bossie 2512 gk R EAE IR R . IR S AV TR AL PR S FRER 8.0 g ff RN Fe A
1:2:0.8 B LB A ST . FH BB IR 22 vt FE L, J57E SPE(Solid-phase extraction ) BEEH: I 43 215 2| B 5 I
JOTPR o A it 2 R AR R 00 2 B0 7 R PP 15 ( Fatty acid methyl esters, FAMEs) J& , 75 & ¢ FFs %, LA 19:0
TE - JUBERR TR 1F A AR 4, F A £33 A ( Agilent 6890 N) il 5 , 4% & MIDI Sherlock fif 4 #) % & R 4t
(Version 4.5; MIDI Inc., Newark, DE) X PLFAs #1755 . RAEEYI PLFAs bRk P47 40 1A (i15.0,
al5:0, i16:0,16:1w7c, i17:0,a17:0,17:1w8c,cyl7:0,18:1w8¢c,cy19:0) ; EL 1 (18:2wbc, 18 1w9c) ; il £k A
(16:0 10-methyl,17:0 10-methyl,18:0 10-methyl)
1.4.3 IR E

L HESUHMI 7 SR Indorf 4527 482K ) ( O-Phthalaldehyde , OPA ) A1 Jif i £ - 5 ALBUAH (2,335 7% ( High-
performance liquid chromatograghy method , HPLC) , HAKERAE TN B 1g + - F /KM H, A 10 mL 6 mol/L
S0 AEHLAR T 105°C FHCE 6 b I E 7K A, 6 BT OPA 72k, 0 FFRE 51/ 48 Bl B I 08 i
(Octadecylsily, ODS) ¥ = 0O AH L3 A A 85, 1 & IS 330 nm A& ST R 445 nm (19 5 A I #4546
T, SR PR A5 S B0 1 oV AR €0 38 PR o e R A T 5 R o, AR DL R A5 B A i e e ™) . OB
BRI (mg/ ke )= (LR AN (me/ke) /I EINEEE /R TR (179 ¢/ mol ) —2xHIBERR % 1 (mg/ kg ) / MERERR
JEEJRBiHR (251 g/ mol ) x 28 FEAH A BE /K BT (179 g/ mol ) X9 ; ISR (mg/ kg ) = MUBERR % i (mg/ kg ) x45, K
P SEA R LRFRARER 7 SOC & HERY L (IR RAE T e i LRI SOC FR R TRk,
1.5 HBfiobr

K HI Excel ,IBM SPSS Statistics 27 il Canoco 5 XA #ATH I s Hr FGE1t, FIH Origin 2022 X4 17
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YEE, i3 One sample Kolmogorov-Smirnov K5 56 B304 1E 257040 , R FH AR 28 77 22 531 ( One-way ANOVA ) Fl
INZESR B (LSD) WA &AL w4 IEASRIE R Z B £ 7 (P<0.05) . R 2250 f# 43 B ( Variance
partitioning analysis, VPA ) B 5 12 73 A1 25 52 el 52 30T - 398 0 Ml 5 12 B L SOC Ax ok, Herb 3R fb 1
(& /KE pH TN TP SOC 1 C:N) FiHE Y PLFAs & (L PLFAs & i FIZ0 4 PLFAs & &) /8 A 748
B IS B L E IR SOC BT#k (GluN ,MurN , GalN . T-AMS . BR/SOC . FR/SOC \ TR/SOC ) /f 4 IR ZE |
AEXT BT R 9 45 R 3 BUEGHA TR . RIITUA 73 ( Redundancy analysis, RDA) (1977 12 A 50 + e HLAb 1
J5T A PLF As 5 f2 FTEF SRR BE T T e 2 b 75 1 S HOO SOC DRI/ 15 .3 . 78 Excel WX ik
Yy PLFAs 5t R SE0H S S 2 B 5 B EAT Log #4640, GP : GN [F: B I GluN/MurN 4 Jst i Kt , F T 73
BT AR HE b TR S AR

2 EROW

2.1 R[RIERHRRS BE A e o

B2 I R TR b B S BRI A AE BB 25 57 (P<0.05, 3 2) , BEETFIRELEE A THEs , HIE S KR 4
RV AL 1A 52 BT 2 a3 | T 7 o R (R 3 LA AR 3 s 2 B AT ) S A AL, 7 2183 m e K (1848 m
/0N s pH B AR L PRI A A (H -3 SR Bt ( pH>7) , 1848 m /M 2707 m 5 K ;€2 N AR S T, 1
T 2183 m /N, 7 2940 m 3K F R KAE,

R2 TRBHBELSEERELGER

Table 2 Soil physical and chemical properties at different elevation gradients

W Em Ak e e pog Y T S
Elevation/m  Sample plot  SWC/% \ S0C/ (g/kg)
(g/em’) (g/ke) (g/ke)

1848 HM 0.90+0.28d 1.45+0.13a 0.64+0.14¢ 0.51+0.06¢ 7.95+0.14a 8.52+1.73d 14.33+6.04bc
1910 HY 1.59+0.62cd 1.34+0.14a 0.94+0.16bc 0.58+0.15¢ 7.70+0.12abc  13.79+1.29d 14.98+2.99bc
2110 GM 3.30+1.67c 1.18+0.06b 1.99+1.23a 0.84+0.04b 7.48+0.19cd  24.93+7.22¢ 15.70+6.19bc
2129 YS 6.60+1.14a 1.03+0.15¢ 1.58+0.36ab 0.60+0.11¢ 7.76£0.21ab  24.52+2.73c¢ 15.91+2.90bc
2183 HJ 3.73+2.03bc 1.10+0.07bc 2.23+0.47a 1.07+0.24a 7.56£0.17bed  26.35+3.36¢ 12.11+1.92¢
2360 QHJ 7.05+0.86a 1.07+0.10bc 1.67+0.34a 0.54+0.07¢ 7.36+0.15d 20.72+2.32¢ 13.11+4.17bc
2707 QH 7.23+2.50a 1.02+0.19¢ 2.06+0.77a 0.58+0.09¢ 7.30+0.32d 34.15+3.55b 18.52+6.31b
2940 CD 5.48+3.89ab 0.99+0.19¢ 1.58+0.24ab 0.53+0.12¢ 7.32+£0.43d  46.04+14.02a  29.12+8.11a

T PR TP IELARMERE (n=6) s ARINE FREFRIR ARG BE 22 57 .35 (P<0.05) ;SWC: 3% /K &t Soil water content; BD: 75 T
Bulk density ; TN ; 4% Total nitrogen; TP ; 4= Total phosphorous; pH: FR B & potential of hydrogen; C: N+ 355 % ¥ Soil carbon and nitrogen ratio;
SOC ; A HLEK Soil organic carbon

2.2 AN[ERERRE L IECEY) PLFAs & i

WFFE K IR =% LU VU S A A ) B i Bl VA A B AN [ R 30 P 8 A 8 A ( P<0.01, 181 1) o AT LA
LR AR TRAR ECR 2% PR PH TR 2% ER BRI o A B ) 5 PLFAs ERUT IR RBE B 1 TH 3 30 R S T i ) B
RS FEMK 2360 m & fE e, 1848 m it i fil, GP:GN 7E 1848—1910 m I A FELHEH 1910—
2910 m JCHH B A2 fk  IZ HLE AT 0.360—0.940 Z [6]; F . B 7F 1848—2707 m JoHH B A8 1k, HL{EAF 0.239—0.535
Z (8], BIFE 4 X 8] - 3B A 2 A B R AR R IR 2540 V9K 2940 m Ab F. B 3539 K HU(EAE 0.311—
2.699 Z[i] PR 1.355,
2.3 ARSI A AR

2% 1L PG 3 S W AR I O R B R R R B R A A (P<0.001, /] 2) , IR
FE EFt, MurN Fll ManN 5 f7E 64K 1848—2360 m B R AR H, 75 2707—2940 m F IR T+ #4#5; GluN
DB R R HE B i AR R TR GalN 75 i 7RI A 2] Hh I 4 DX Sk s AT AR, 1T 05 78 AL T R, TR e
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2.0 1.5
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2.0 H 8
: 2=0.45 . s .: H
L5t . 8, % . . TN
e : 1.0 T . Vo
1.5 (i Yo
1.0 0 .
1.0 0.5
: . 05} P<0.001 : P<0.01
: : R*=0.36 R*=0.36
0.5 0 0
0 DALHHRICH -PLFAs HZ P -PLFAs & 4 b0 | FEERPIER-PLFASE
] ‘e i = R ’ o H . .
y P2 P Ao : Do —~
£ 05} . ° 3 ° T . 1.5 T § N
‘g ?8 £ ! : s
S 1.0 .
Bl 1.0
& . ’
8 P<0.001 051t 3 P<0.001 8 P<0.001
-0.5 R2=037 i R=030 05 ' R2=035
251 1.00 . 3 .
T A B -PLEAs o HECFHEETE-PLFAs H-PLFAs & i .
., © X RBIHER-PLFAs Y -PLFAS A 5
. : .
20 8 . 0751
° & . 8 . H 2 .
' 050 \'3\_._/.
151« <P W $ P<0.001
. 1 R*=0.42
: p<o001 0% P<0.001
o 3
IUN R2=0.36 R2=0.34 s 8 H .
0 0
1750 2250 2750 3250 1750 2000 2250 2500 2750 3000 1750 2000 2250 2500 2750 3000

53K Elevation/m

Bl1 AEGRHETEMEY PLFAs 32
Fig.1 Phospholipid fatty acids (PLFAs) contents at different elevation gradients
PLFAs : #AEAE R Phospholipid fatty acids; AMF ; M B AR ELE Arbuscular mycorrhizal fungi; GP; % 2% [& B I Gram-positive bacteria; GN ; 2+
22 FCBAYE T Gram-negative bacteria

SRR SR A B L R BRI S B B AR R TE 2940 m; [ MurN 55 B/ METE 2360 m, Hi A2 K i
P S S W o i B/ M ERTE 1848 my GluN/MurN VSR ES BE I FH M S T J5 AR i 28 Ak i 3
2.4 R[RIEHR AR B A 3 s SRR A HILAR (1) BTk
PP 3 A VRIS B T LB AN B AR AR R LA R R BR X SOC B T ik R AR 2 B M IR V4R X 3
(1848—1910 m) = HIREHR X 38k (2110—2360 m ) Fl = 4K [X 385 ( 2707—2940 m) I AR LR ; BUR DA B 5%
TEBRXT SOC B TTHRZAE 1910 m Fe KM 2110 m /)y ; QU ERAKGRAT SOC (9 TTECRAETFIK 2707 m e/, EH
FRAKEIXT SOC 1Y BTk B I = T A0 T, UL B P 325 7 0 2% (L P 3R (R 406 B = 3R sk Ak Xt SOC
M oL
2.5 AN[EUERAR AR B RS HE ST SOC STk iz [ %
T EN LSRRV (K 4) , WA i B AL i B AL R T 1 e s S % i S (S X SOC BTk F A8 5711
55.2% , o, I AR R T AR S 52.9%  BERR R IR & AR T AR 510 26.9% , W4 A 1A HARE H
LSRRI AR TN 24.6% , KBRILFIEREE )5 , AL R B i B, T A8 S 1Y 28.3% , Tl /E W PLFAs 5 i
R T ARSI 2.3%
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748 AT A BL L PO AN R A A I S AR SRR 2913
34 s 2.5 2.5
HILILNE s JHaBERR R .
321 . s .
. 2.0 . 20
30| 4
° ! . °
2.8 ¢ . 1.5 ° 8 °
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e A AR 22 R PRV R B MR B T S R PR et R R e A R DX v Y B il £ Ak
T B0 2360 m S A o AZ ARSI, SR AR B (R 1) TR BT RAE YOGS R A
B Py g 5 SR e B, SO0 R TR T2 M RCEY Y TRBEREIE (1848 m) TS MIATXT AL, I
Vi) e A AICR A - R i A AR, S ECE FRIROLIR (TN A1 SOC BAI%) | i T8k = BRI I, /L Hicie A
FLISPERAR T PR, SR A TR W 4 S LU, PLFAs & RG4S T [, ] B 2 PR Ay B 25 ViR Ao 1 1 7
o it B AR, SV R B X ) AR ] BEAT A T 5% 0 LR (R A ) BR At 241 1 % 0 m] TR N2 )
PR,
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Table 3 Results of interpretation and significance tests of soil physicochemical properties and microbial PLFAs contents

PALISER iR/ % - p pALLSER fit R/ % P »
Impact factors Interpretation Impact factors Interpretation

TIEA IR Soil organic carbon 28.7 18.5 0.002 || ELE:¥ Fungi PLFAs content 1.9 2.0 0.108
2% Total nitrogen 15.4 7.6 0.004 || 4% Elevation 1.4 L5 0.168
FHESIKH Soil water content 6.4 5.0 0.010 || 4HF Y& Bacteria PLFAs content 1.6 1.7 0.158
B Soil carbon and nitrogen ratio 3.5 4.6 0.012 || £ Bulk density 0.9 1.0 0.302
FRBEE Potential of hydrogen 4.3 43 0.038 || 4x#% Total phosphorous 0.5 0.5 0.578
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Table 4 Results of the redundancy analysis of soil amino sugars with soil physicochemical properties and microbial PLFAs contents

2R %1% eI 5 1 % IV 4l
Parameters Axis 1 Axis 2 Axis 3 Axis 4
HEAE{E Eigenvalues 0.36 0.23 0.05 0.01
LSRR 25 Explained variation ( cumulative) 36.24 58.91 63.98 64.58
A6 Z B Pseudo-canonical correlation 0.81 0.85 0.74 0.56
i AU 478 1k Explained fitted variation ( cumulative) 55.95 90.95 98.79 99.71

3.2 OB T I IR SRR R )
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