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Relationship with soil microbial quantity, soil enzyme
activity and physicochemical factor between different
saline-alkali soil in Hexi Corridor in spring
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Abstract: [Objective] In order to indicate the relationship between soil microbial quantity and
soil factor. [Methods] Selected 11 typical plots under different saline-alkali soils in Hexi Cor-
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ridor in spring, the soil microbial quantity, the enzyme activity and the physicochemical prop-
erties were investigated and variance analyzed, simple correlation analyzed, stepwise regres-
sive analyzed and principal component analyzed. [Results] It shows that there were obvious
differences between the primary saline-alkali soil, the secondary saline-alkali soil and farm-
land soil in soil physicochemical properties and soil microbial quantity. The soil microbial quan-
tity was generally at a low level and at regularity: primary saline-alkali soil<secondary sa-
line-alkali soil<farmland soil. Actinomyces, fungi, alkaline phosphatase, urease and effective
phosphorus are primary factors which cause the correlation between the soil microbial quantity,
enzyme activity and physicochemical properties. [Conclusion] The results indicate that soil
phosphorus cycle influence the soil microbial quantity of saline-alkali soil in Hexi Corridor.

Keywords: Hexi Corridor saline-alkali soil, Soil microbial quantity, Soil enzyme activities,

Physicochemical factors, Relationships
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AN TR AT 25 AN R TS,
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e 25 A G L 1) = MR i A TR A, 7™ B 2 ] X
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ERMREERER, EEMAPAR AT I,
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SRR DX ER R AR ) IR . TR
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1 MEEFE

1.1 R XE#R

T PG 0 JER 5 T I H A 48 P LS L ik A
At BRI E ILLIES . SESLIPE TP L g
M2, SERRREE 2 km=3 km SER RO,
BT g R Pl . L R ok o R
SRR R AT R L
JELRINIX, JAURASAS, HHangl. SRz Biaa X
BEVDBE JEIEH TR, AFRIRY) 6 °C-
11 °C, 4EFE/KEE 30-160 mm, T AHfHIX 25 & &
2 000-3 000 mm, 4FH fE—#E 3000 h LAL:, JoFh
1242k 160-230 d, FEMT P =Ry, $hik+
B A7 e, R E B A B AR R ER A
HEFME Yt AEmHEit+ 0-30 cm
T ARSI R — A 2.0%-8.5% 2 [8]; HATRiEh 1
0-30 cm HIRNEERE R 3.0%-14.5%; B
tkEh + 0-30 cm AN FER R 5.7%-37.3%"
1.2 THRE&E

38 3 H TR P JER R Ak A T )25
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A, PEE 11 MR (FEANRRE WL 1), F 2010 4
4 H 14-18 5 Z [l U, BURE 0 () 7 35 <R 7R
9 °C-12 °C. BAFEHIRH 5 SRR, A AEHAS
[ IO A %) B 55 R TR B 389 20 ) ST B 2k A 7
G5 AR AR B SREE RS 20, L 4 °C
RO 3 A B b, 1 4y FARUT
Je AT R AR AR R DU E

1.3 MRAZ

131 TEMEYMERNE: HEGEYEEEN
TE R BRI AT MPN B (B il RESI0E) . H
AN A R R R IR 3, ik A i e —
S FRRL, ELE AN T INPILT i 44 B 3R
5, PR R REAGR I TINE ; AL . A

LB . SR AN M £ 4 R R ] MPN
TR E, AT & R K R 2,
AL 20 TR P R A S S5 aeh B R 6, IO Ak 4 T
FHEH G RE IR, 242800t T AR IR T I R T
Y R oM R R FR 0,

1.3.2 TIREGFEMRNE: o E ARG R
o o PR AR o 21 A 2R TS 1 H R L R
KBS P IS IR b s, BRYE . TPk Bt
TG SR PR A — i),

1.3.3 HIEBULETFRIMES: pH Fld 5% ] pH-
1, S5 (Y (Multi-Parameter PCTestr™ 35), 4374k
/K L b 2.5:0 F0 5:1 FEATINAE; S KR ATIET
W5 ; AL e FH R R PR Aa A A2 1 7

R1 BEHIFE
Table 1 Characteristics of each plot

RS elio At o oy it
. coordinate (m) (ms/cm) jor vegetation Remarks column
1 gggfssﬁgl",\‘é 1422 86 2440 Tk T SR T X RSB A (U AE)
2 33842 f?gé),'\'é 1423 9.0  5.670 S TSR TR X AR A 7 (JFAE)
3 oo ZBTN 14 85 1870 e TR % % (k)
4 22BN 1120 85 1060 Fohb TR ELS 2 % v+ B (5UE)
5 gg;fgfgg'l,'\'é 1133 85  2.390 Liii¥i7 TSR B2 5 (R AE)
6 f801893ff7NE 1439 86 3610 UKE, NP FRAB T IR B AT (AE)
7 5305380;:?8NE 1463 89  2.350 VK TR /N2 Bl (VA=)
8 fg;?g;?;‘;,'\'é 1308 88  9.840 VI R R B L) AR X (JRAE)
o  WEHEN  1a49 86 3410 ey AT R BT £ S ()
10 SBOTN 1344 83 0133 CIEES AT L) B & # i ()
1 3407198 N, 345 82 0175 INE T R B i) £ 5 2 (A )

104°34.567' E

W2, 3. 4, 8 SR NFEER L 1. 5. 6. 7. 9 SEEARAEL; 10, 11 SAE AW £
Note: Plot No. 2, 3, 4, 8 are primary saline-alkali soil; Plot No. 1, 5, 6, 7, 9 are secondary saline-alkali soil; Plot No. 10, 11 are farm-

land soil.
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B 2% 0 My R L kA AL e
NaHCO; =2 -8t b ekl ; C. N, H HJT
o prkie,

1.3.4 HREH A% F Office Excel 2003 #1114k
PRIEAKE I, R SPSS13.0 Si kw52 i 4k
WEHEAT T 22000 AHOCOHT . B0 A5 Hr A 3
AT

2 HZR550H

2.1 AmERXTIERYERAEST

T R A R S e A3 43 SR R
¥, EREUSAR AT Hb S e I TR 1 25 etk o X
A2, 3, 4, 8) IR AEER B A(L, 5, 6, 7, 9)FIAk
HH 4(10, 11)0 R4 PR A7 4L 18] 7 22 B
(G 2).

% 2 WL H, A H 00 e e sk
HEE T A WAESRM A, Wik EE i 45l
W= IR AR SRRt . (H I pH (E AT 3 R B
E R ER AL AT, BTV EATRI RN G R R
JRA R SR I >R A AR
WA SR M C. N, AR, AHUK

SFRAEN T A 2 . HHEAPUBUE T
Hh AR R R 28 5 AR 0 8 O A R TV T 1
&AL B, HAS i S AL M,
A} LA A TH 9P A L5 5 4 (0.093) 5 T
e AR AU S, A R
5 R BRI DI, AR R - A 8K
WS (L329) BT -0 AP+
A e SR (140 A A S KA 2 X v O
R - RS A 4 A AR AL P AR 4
IR RS SR P L SF R R o A
HER, JTPIX 11 SRR IR T RO
%, BRACH 45 RAR b A M T AW LR A7 Ah,
JEAE L AR A AR T A R
2.2 AAERM X IR S HE

IR WO B A AT I K
BRI AN SR, & IR E R R
—o XMPMPUER G 11 S PRI .
R R =R M AT RE R A A K
Fr7TIE, RRFECRERAIE LA 3.

X SRR A ) = RS AN ) BE TR R B B 5
(3 )XW, MINERFEZ TP By =

x2 ARELTEXHTEBMATFHAESR

Table 2 Variance analysis of each physical and chemical property from different soil species

- AR AR R e
+HESH H € N Nitrate Viable Oraani b Soil con- .

i %) (%) (%)  nittogen  phosph rganic - PR g ctiviy  Moisture
Soil types ( troge phosphate matter (%) uctivity (%)

(mg/kg) (mg/kg) (ms/cm)

J A ER
Primary saline- 0.419a 4.041a 0.087a 1558.333a 3.361ab 0.039% 8.700a  4.610a 17.335a
alkali soil
WAL L
Secondary sa- 0.473a 3.175ab 0.093ab 1218.750a 1.329a 0.027a 8.640a  2.840a 18.636a
line-alkali soil

A+

. 0.376a 1.746b  0.104b  1479.375a 6.396h 0.093b 8.250b  0.154b 11.100b

Farmland soil

TE: AR /NS FRE(a, b)) S A0 R 7 7E AN ) -3 550 110 22 544 (P<0.05), T 1]
Note: With different small letters mean significant difference among different physical and chemical property from different soil

species at P<0.05 level, the same below.
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RIETE IR R A N A BT > T TR > B B, A TR A
PeEYECE T A XU S, AT AP E R B
B . 10, 11 SAEMRA Y ECE ] s T
ke, BIA I A S U o i TR il £ 1
e, SRR B B T
AP BRI RERE R LA L e
WA SR AL T 12 5 1 B ER . Hoh
e R LS, A B ROR ST 20 R

FORFFSE 5 VAR — Y 27 4 22 43 130 5 3
WIFRAR P IRROK L S V(L4 )Y, 25 e
B HBRAEER ., 10, 11 SR P S HELF 2
FOMR R W s TR, TR 1 e
6 R M T AR W SRR S, AT
Ak AR o T AR A

S T U M RS B 4 gk - e
WPECE: B2 S, W3R 3 T T EURAR R AR R

AR PR T RE A BAMAEY) RS T 220, L 4.

=N
D,

%3 RT3 KEREM(CFUIg )R EERBBIR(MPN/g 1)H5E

Table 3 Number of 3 characteristics of soil microbial (CFU/g soil) and physiological
group (MPN/g soil) in different soil

s AW owmm mmaw 0 O e
Plot No. 3?(?8;;51 (Iiulrz)%l) Acu?:f(])%;: etes Am(ngel; o Nitrifier Denitrifier Aero-pc:;lelﬁlg):iodsscom-
(x10°%) (x10%

1 1.510 3.830 1.058 13.730 0.940 0.017 3.140

2 0.600 1.180 0.299 43.570 0.930 1.867 0.680

3 0.370 0.590 0.020 19.605 0.001 0.475 2.970

4 0.310 0.500 0.033 16.270 0.002 2.324 2.900

5 1.120 2.380 0.208 39.990 0.290 17.137 1.260

6 0.330 5.230 2.400 3.660 0.048 14.042 8.550

7 0.350 3.030 0.468 6.330 0.290 5.180 1.960

8 0.380 2.180 0.387 8.360 0.420 2.091 0.840

9 0.280 0.950 0.600 1.650 0.410 1.135 0.360

10 4.350 8.310 0.487 39.200 1.680 22.404 31.140

11 4.300 7.980 0.440 42.200 2.140 23.110 30.550

R4 TRTBEFHTIRHEEVHRENATESH

Table 4 Variance analysis of soil microbial number from different soil species

L I R TR
Soil types Bacte;ia Fun%i Actinom)écetes Ammor16ifier Nitrifi3er ZH# Denitrifier  Aero-cellulose dse-
(x10%) (x10%) (x10°) (x10°) (x10°) (x10%) composer (x10%)
JEAER A
Primary saline- 0.415a 1.113a 0.185a 21.951a 0.338a 1.689a 1.848a
alkali soil
N
Secondary sa- 0.718a 3.084a 0.464a 13.072a 0.396a 7.502a 3.054a
line-alkali soil
AL 4.325b  8.145b 0.947
. 5 . .947a 40.700b 1.910b 22.757b 30.845b
Farmland soil

T 3 KA WG A5 —h CFUIg +, DIREERFEGR B0 MPN/g .

Note: Three characteristics of soil microbial unit is CFU/g soil, soil physiological group unit is MPN/g soil.
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& 4 nIH, BRIBCERRSL, HABLS A
Y TE AR Rt . AR A Sk H A A
M EES . AR R RS pH
VIR, R EURAE pH 6.8-8.5 HPAUE:
2, RAEHIX 3 pH 7F 8.2-9.0 Z [H], Ailtdk
FAKIET pH {5, XASEE N Rk
o Thoe, k& EEAF T ERES A
B, HIEMUEYRCR DR AR 1 . AR
+ o R H ARG, X 5N A
TR —E, G HEE N 75 e Y
B Z AV UIARDC . B2 A A P 45 i A i A R
AR SRR TR, X AT RS AN
4 PORB AR P TR A LS B AL WA
N A R M E R SR EE A
VY 1 DX A ER 0 S B A 4 T R B8 A B R
&Yl B Tk A Ehmi £, M S BUR A= Eh b
A AR H TR AE R
23 TIEMEEMS TIEMEMXR
231 TIEESEMSTIEMEYEMEBEEX
ST RHEE R ORI T MUY,
TP 5 - A P T ) 7 B S P e BT SR

/N(FR 5), BTG TEHF 54 TR 242 7E
TEADCOC R, MR Wl R e A v PR i IR 1l 5 T A=
YR B AHSCHEAS 25 BB IR B D, EA
5 H 5L 25 4H 6 (P<0.05), MHERECH 0.675;
kG5 Z AR R A A O, o
A5 HAH M E R B R K 0.793, KT A
K(P<0.01), AHAk4H T 5 R 2 0 2 AH G, AHOG
PERECH 0.627, 1o S Ak U 5 A 10 20 7 18] A G
FECh 0588, RWEMHL., NEAKRE, M
AT, B S T RAH S R AL r
2 W 22 Fl Kl 3.030, i AR IR K
PR b il 36 D i A . 2R R
B P T R il R R A o AR A S X 5 A ) A
TAHBAFRACHE, B TAHDCREL r 4aXH {2
F535h 3.016. 2.881 Fl1 2.972, [ PiHlX 5
TN, BRI, BMERR, EA MR AR
JIT A6 P AR S W 5 - R I TR 1 G R Pk
HEAEH . EREIREG A IREG 0 S5 1w |
RAGIN, EATIE P48 = B A% 1S I 3 A
AR G2 R I A 80 o, DT S i) 1) -
e AR

F5 TIEEGEMS TIEHEYERIEREX
Table5 Simple correlation between enzyme activity and soil microbial population
1%%:?)?&1;% Soil ;ﬁfrﬁ{fcfvities
number Y, Y, Yy Y, Yo Y r 4 XHEZ AN
Sum of absolute value for r

X1 0.100 0.470 —0.080 0.020 0.510 0.490 1.670

Xz 0.310 0.675* 0.080 —0.140 0.490 0.490 2.190

X3 0.370 0.620 0.290 0.600 0.793** 0.360 3.030

X4 0.030 0.050 0.150 0.090 0.110 0.380 0.810

Xs 0.330 0.540 0.180 0.520 0.627* 0.588* 2.790

Xs 0.030 0.240 —0.080 —0.500 0.070 0.200 1.120

X7 0.090 0.420 —0.190 —0.180 0.290 0.450 1.620
Total of |r]| 1.260 3.016 1.060 2.038 2.881 2.972

TE: *: P<0.05; **: P<0.01. Xy 4HT; Xo: FLTA; Xa: BRI, Xoo ZCHNTE; Xs: BHALANTE; Xo: SOBHALANTR, Xoo P UHELT 4R R IMARTA,; X 8954 )
3.V PRUEBRRRRGIGPE; Yo BRPERERREEG M, Yoo HAEBERRAG M, Yo SFAERBHEE; Yo: IREHEPE; Yo UL EREEME. TIH.

Note: *: Significant level for P<0.05; **: Significant level for P<0.01. X;: Bacteria; X,: Fungi; Xs: Actinomycetes; X,: Ammonifier; Xs: Nitrifier; Xe:
Denitrifier; X;: Aero-cellulose decomposer, and its unit same table 3. Y;: Acid phosphatase activity; Y,: Alkaline phosphatase activity; Ys: Neutral
phosphatase activity; Y,: Cellulase activity; Ys: Urease activity; Yq: Catalase activity. The same below.
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232 TIEEGEMSTIEMEYEZESEYT
o TN = S B O i I s e w4 3T 2
5 A A OC R AT D mH 404, DA
i — DR IR S IR A Z e R . R
FHZ A )6 JE B K P<<0.05 Y HZAZ R 5IA
P>0.1 HASAIER, Mg A a7 R, nf
T Ao T 1) 22 T (0] USRS R X 4 ol - 48 il 3 2
AT TR 53HT o B 4 5 A 3 A M R[] 1 [l 0
HET,

Y,=44.584+155.736 X,

R=0.675 F=6.687 P=0.032

Y5=5.169+23.689 X3
R=0.793 F=13.543 P=0.006

SERIRW, LA B T TR it A D -5 ok
A=Wy PR ) AT LA S 0 A D5 R, 1A 5 R Y
FHIRARBON F AR AR I 2 27K o AG 2 [m]
ETT AR, TR R 5 B Tl P e P )
T, B RECR 7 — T B L AE S W BRI i 1R
BT 1R, WO S IR A VI R AR, TR
2w = A LB R IR Bk PR, AT L
P v A P S R I AR A Y, gt

BRI TEYE . BRSBTS
[Fi) AR 8 A 6 N T PR 3% 2 A = 9 s 4 22 ] 6
R oT e R —2M 5 R AR ST 45 SR A
—3

24 HIEBUREAFSTIEMEMHXR
241 TIEBURETFESTIEMEY BRI ERE
EaH R 6 WA N, HHARmEE S R
AEPEVIARG, EHEE . N, R AL
PR IIIRE] T B E MK, 15 B S R
AL, FHEZREN 0.789, I pH itk
BRI (A TE S5 AH SR, MO RECR 0.746, H3E K
3 1 R R SR S S A ) A R
KR, TH . WAL AN B a3 MR LT 4t R 43
W5 KR B RS, AR B
9—0.651, —0.684 F1-0.704, FLE# 75 P4 E JiRh
i 398 = AR W B A R P T o A N,
R RENE G 25 R AL DX A AR i % A
WA B R TR, BEREHER
B r HEXHEZ FN(3.440) I R IW K, UERATERIAE
VIR ¥ BT 2 IR E BRI R R, 4G

%6 TIEBAETFSTIRMEYERIEREX

Table 6 Simple correlation between activity of soil enzyme factors and each physical and chemical property
(DGR G

Phyisg;tjf:hiejr)nﬁical Microbial number

factors X, X, Xs X, Xe Xq X, r XA Sum of
absolute value for r

Zy —0.088 0.234 —0.004 0.079  -0.166 0.342 -0.104 1.015

Z, —0.286 —0.596 -0.017 0.155 -0.201 0478 -0.439 2172

Z3 0.194 0.121 0.514 0.345 0.254 0.106  —0.144 1.678

Z, —0.042 —0.060 0.548 0.129 0.337  —0.404  -0.255 1.776

Zs 0.723* 0.789** 0.729*  0.083 0.696*  0.406 0.606 3.303

Zg 0.424 0.386 0.212 0.131 0.380 0.078 0.414 2.025

Z; 0.537 0.512 0.224 0.369 0.746*  0.282 0.530 3.200

Zg —0.440 —0.293 0.035 -0.205 -0.127 -0.373 -0.460 1.932

Zg —0.651* —0.449 -0.036 -0.314 -0.684* -0.363 —0.704* 3.249

Total of |r]| 2.082 3.440 2107 1810 2223 2833 2.248

e *: P<0.05; **: P<0.01. Zy: 4% H &8 (%); Zy: T3 C S (%); Zs: 13N S8 (%); Z TSR, Zs: HIHEHRE; Z:
TIEEVLTR(%); Z;: HIE pH (H; Zg: HIEHE S (mslem); Zg: HIFESKE(%). THE.

Note: *: Significant level for P<0.05, **: Significant level for P<0.01. Z;: Soil H (%);Z,: Soil C (%);Z3: Soil N (%);Z,: Soil nitrate
nitrogen; Zs: Soil available phosphorus; Zg: Soil organic matter (%);Z;: Soil pH value; Zg: Soil conductivity (ms/cm); Zg: Soil mois-
ture(%). The same below.
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WHHIE BRI s e — 8, 78+
R, ARSI R TR A
KERE v BXEZ RN 3.303, VL4547
R R 12 3 (X - e HAL IR 5 A
MR FE RS, X5 Z AT 445 X 75 1
DX ER B A P AL R O R (W 5 BT A 45
AR
242 TEBAEFSIEMEYEZETE
YA H N HEEAE R T 5 S RUE Y R O R
AT A5, 1SRN )

Zs=—0.205+5.654 X,+0.387 X3

R=0.925 F=20.775 P=0.001

Z7=8.554+3.115 X

R=0.746 F=10.069 P=0.013

Z,=18.444—1.955 X;

R=0.704 F=7.862 P=0.023

A T3 b K IRACE 38 50w . pH
S KT LS i Mgkt Tl g vy [ 5 R, 3
FHOCREOR F A IR R3] T WK . H8hs
R B 12 T LA o TR R R TR PR S A A TR
TRIMTT . HIERMILATEZ S pH BB,

A L3 3 A A9 R LA TR 1) B8 SR M 3 pH
- 45 K T A ) = 3 A AT [ 42 52 i)
G A R R R R, i SR B
HHE 3P RO T 3 i R ST [T U R L
PO Z ) S B AR OG0 A TT PG 1l DX 3 1 v i
B 5 HA KRBV, X5 SRR+
T 2t R — 2 5 A S b s SR S A
FAHSC AT BT R — 3

25 TIEBUEFSTIEMIEHNXA

25.1 TEBUREFESTIEEEEEEEEX
ST L R T A SRS P R Y T A G
(& NEY, HIEMSAS TERG R UIA,
5 e 1l i Tl R T 24 3R T A OC R B R
0.855 Fll 0.765, iKE| T i EAHCAK T, HgtE
4 T2 T R IO il 05 P I AR OG, AH DG R AU il
0.750 F1 0.709, - 43847 5l 55 i 4 ol 2 It 7 P P
TEPER B ARG, FHOCRES 24 0.675 F10.705,
X5 57 TF A5 O TV UL I b K IR VR AR b F) AF
FEAACAFF AT A LTS R B I ol i
PEBERR B S PERAHOC R 3 0.643 il 0.689,

7 TIREBAETS L REEEE RYE BEX

Table 7 Simple correlation between soil microbial population and each physical and chemical property

SR
FRAY T Soil enzyme activities
Physicochemical factors Y, Y, Y, Y, Y, Y, r 4 Xt 2
Sum of absolute value for r
Z -0.118 0.133 0.069 -0.349 -0.089  0.035 0.792
Z, -0.310 -0.235 -0.183 0.168 -0.083  0.172 1.151
Z3 0.075 0.379 0.330 0.158 0561  0.324 1.826
Zy 0.750* 0.611 0.855** 0.765**  0.709*  0.541 4.231
Zs 0.134 0.675* 0.006 0.158 0.705*  0.520 2.198
Zg 0.643* 0.689* 0.524 0.129 0.617  0.562 3.164
Z; 0.636* 0.456 0.461 0.514 0.396  0.407 2.869
Zg -0.061 -0.322 0.083 0.353 —-0.306 —0.485 1.611
Zq -0.078 -0.029 0.214 -0.233 -0.019 -0.120 0.693
Total of |r]| 2.805 3.529 2.723 2.826 3485  3.166

HE: *: P<0.05; **: P<0.01.

Note: *: Significant level for P<0.05; **: Significant level for P<0.01.
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Table 8 The correlation matrix of the soil factors

TIERER F /L Components

Soil factors 1 2 3 4 5 6
X, 0.764 —0.567 0.132 -0.139 -0.174 0.064
X, 0.758 -0.520 0.173 0.105 0.308 -0.105
X3 0.656 0.434 0.269 -0.397 0.194 —0.240
X4 0.332 -0.261 0.013 0.106 —0.451 0.768

Xs 0.869 -0.193 —0.052 -0.371 -0.115 0.230

Xe 0.370 —0.759 0.217 0.323 0.159 0.220
X; 0.635 —0.750 -0.002 -0.023 -0.071 -0.114

i 0.640 0.390 —0.451 0.393 0.159 -0.025

e 0.880 0.211 0.084 0.304 0.125 -0.203
Ys 0.483 0.585 -0.321 0.481 0.170 0.219
71 0.432 0.611 -0.335 -0.515 -0.079 0.191
& 0.860 0.346 0.139 0.034 -0.036 -0.172
Ys 0.777 0.134 0.082 0.247 -0.331 0.030
Z -0.048 0.013 0.653 0.311 0.511 0.388
Z, -0.277 0.428 0.383 -0.116 -0.730 0.078
Zs 0.362 0.405 0.702 0.106 -0.048 0.345
7y 0.543 0.787 -0.208 0.089 —0.060 0.144
Zs 0.769 -0.132 0.526 -0.233 0.164 -0.151
Zs 0.641 0.049 —0.358 0.389 -0.213 -0.320
7 0.691 -0.162 -0.627 -0.121 0.151 0.248
Zs -0.288 0.286 —0.245 -0.414 0.647 0.380
Z, —0.400 0.596 0.499 0.453 0.078 -0.071
ZRTTHAZR Cumulative loadings (%) 37.097 57.335 70.543 80.286 88.634 95.519
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