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E  DIEPAMA AR N ARZE & R HIARSE MM 2R 2B 1A 34 AR 0BT 45 2 R0 0B 5 ik W 2208 R A 1 XA T A=
S5 P A Al R B A RO ) R R BT R R R AT AT P ( DPPHIC, ) 5 HARBRANAR AR P - S T 1) 56 3R
T HFE . AREITE  (1) RPr e pH MUK A 0 35 22 ) 5 B A 3 ot S 2 VR T T AR AR P Sk
B 5 M ROR T IR B R O A TEAR S . (2) ARPR A BT pH e A A IR S 52 3 30 R R A R Y
ST TARAR PR A R S pH R AR £ A RO L S B I (3) AR o A 2 R i K 3 R B AT
RO R RN M0 pH e A AR P2 H = S BRI PR 3R 5 ARAR B A R0 SRR A0 2 i 5308 R e A 20
R E R AR T pH AL AL AR P BRI PR phy A e R A SO 3 i S AR PR A A AR PR 22 o - 2 P 7
RIZREREM , B A e & 4 pH e A 52 i L & i A B[R P

SRERIR) - W R 5 o 5 AR s A 08y s RN T

The relationship between selected rhizosphere and non-rhizosphere soil properties

and the quality of Pyrola decorata
GENG Zengchao'? ,MENG Lingjun"* ,LIU Jianjun®’

1 College of Resources and Environment, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China
2 College of Forestry, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China

3 Ningxia Helan Mountain Forest Ecosystem Orientational Research Station, Yinchuan, Ningxia 750000, China

Abstract: Pyrola decorata is a native plant species on Mt. Taibai in the Qinling Mountains. Because of its medicinal value,
a large amount of wild P. decorata has been excavated in recent years. As a result, the P. decorata population on Mt. Taibai
has gradually decreased. In order to protect P. decorata, it is important to study the relationship between P. decorata quality
and selected chemical properties of rhizosphere and non-rhizosphere soil. Plant and soil samples were collected from
different habitats on Mt. Taibai and taken to a laboratory for analysis. The plant samples were analyzed to determine the total
flavonoid, tannin, hyperin, and quercetin content of P. decorata. The antioxidant activity (DPPHIC,,) of the samples was
also determined. Correlation analysis, principal component analysis, regression analysis, and path analysis were conducted
to determine the relationship between medicinally active compounds in wild P. decorata and selected properties of
rhizosphere and non-rhizosphere soil. The results indicated that in rhizosphere soil, available potassium concentration, pH,
and urease were positively correlated with individual compounds in P. decorata. In contrast, for non-rhizosphere soil,

available potassium was significantly correlated with five active compounds. In rhizosphere soil, available potassium, pH,
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invertase, and urease were the main factors influencing the active compound content of P. decorata, whereas in non-

rhizosphere soil available nitrogen, available potassium, pH, and invertase were the main factors. In rhizosphere soil,

available potassium was the most important factor influencing the active compound content, whereas soil pH, catalase, and

acid phosphatase were the main limiting factors. In non-rhizosphere soil, available nitrogen and available potassium were the

most important factors influencing the active compound content, whereas soil pH and invertase were the main limiting

factors. In conclusion, the content of active compounds in of P. decorata is affected by multiple soil factors, especially soil

available potassium, soil pH, and invertase.

Key Words: Pyrola decorata; quality; rhizosphere; effective component; soil factor

38 JEE B 5 ( Pyrola decorata ) Je: 25 4F- Ml SR B
AHEYY, o0 R I R R R E R E AT
ZE U4 L DX A R B 30 B R e SR B R
S0 R R IL 4 BB R, e R A KA
& 1300—2800 m i [l PN & o AR R A TR 28 AR
T BT REE R TR PR PR L
Jo b 0 S W SR AR B4 B — Fh B 25
PR UTAESR TR AR R B S A 25 AN
(BT B K R4, R IE R s /b, Rk, P R L
P A IR R AF 28 06 T B B A R I A HL A
R, HHT, E P ANE G B E A ) R 5ROk
sz H A, 32 A P e A AR B k2 A
G317 R BRI RE 1 A T, H AR R S AR
PRIASRE Z 1) 5 R WA oT 8 A il 4 48 R X
21 5 A S W T AR OR [ I 2 2 A
AU BRI Al AegnoE A h e 2 A R
A5 T 0O R T KREMF I, WA K
B2 RS 5 MR A 3 PR Y 56 RIS 1 R LR
i, MRFRVE AR Y5 A BT i B B i, 2
FEY) 38 B S [ 5 g %) R B A 2 AU, b
RO RS BRI I, A O A
A U B A A Y K294 30%—60% L3253 Bl 2]
RZ, M H A 40%—70% R EIAR b Fp e
I AR BRAGFST , AT AR S AR ) A B 1 72
FERLEE, RN R R A7 B2 A E A ST,
AHIEGE S BT T AS R b 30 SR 8 A A5 o ) 1 22
5, 3l BT i 5 AR PR AR AR B 4 38 5% o Rl
T [R1Y OC 2R, B M 52 o 5 30 G B8 R T ) R
SR T R HAE R AE AL, LA o S A R B
BEUR AP RUR FE LA SN 5 R R R A v Al 5
PRSI

1 #MREFE

1.1 WFSEIXHENL

5T XA TR PE 48 T B Rl = R A SR
IX 75 B4 PR B N (34°01'—34°05" N, 107°41'—
107°43" E) , 4k 1 300—2 800 m, {ii T-ZE W& 1L fikrh
Bt X EAEFHAR 12.9 ¢,7 A B ¥R 27.1
C AR = 10°C Jy 3803.8°C , 4E - [ R 4 609.5
mm , 4735 H BRI 2 015 h, RG] 160 d, AHXHE
JE 69.4% ., % X 38 T ML A% Iz Y A 2 W E A
JEHA W 0y S 3 E A, AR P 3RO TE K
1000—2000 m 4y 11.4 C*,
1.2 W5k

R A8 S b 1 A w323 R B 0 A A AR, 4% 6
bbb K38 B A FIAR B A R AT 52
(£ 1), LRFEMEIRET 2010 4E8 H, Mt K/
BN 30 mx30 m, FFFEREHAMRHE N T E 3 4> 10 mx10
m WFE RN, B A RAE S BEALIORE, 4 3
WK, SR GG - EFAR Y 53 IR AT, FH DU 431 B — /N
OIVER—BESL . MR PR AR AR R 4 35 B vk
RAR  BAR T IR Fe A B SR AR R ) 4K R
B REAR R BT, R AR PR N SR AR 5 O AEAR
B 3 SR S AR R TR 1) 4 LIS R ok A
SRRGTEAR B0, KB b - R A2 e 4 28 1 e
mm S TR E RIS AR PR 1 SREEJE 1 - HERIAE
YIRE i TR A8 R, % B AR & (4°C) TRAF
FEPIAE AR 45°C T HETEE 4 )5 , 2 0.60 mm i J5 7%
FH o XHARER 38, &b 2 TR AR B R IR R
e, TR e i B s Ho g AR S5 2, AR 22
FW R EWFE T, P 1 mm 55FL B T
- S K R RS M 0.25 mm B L AR P T
E BRI
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Table 1 Basic conditions of the sample plots
BiBL A V. 5/(° /(° , IR R NP
g URRE e BEOD VO s g B g
Geographical . Slope Slope . Rhizosphere . .
Number . Altitude . Soil type Stand type Main plant species
position gradient aspect depth/cm
B+ B =5 ¥ (Carex Linn.) , 2 3kHF ( Sorbaria
I N 34°04.710" 1320 27 13 Fluvial 2k 16 sorbifolia A. Br.) , EMIHAK T (Lespedeza
E 107°41.936’ L il Tooth oak x L. Formosa Koehne ) , ZZIA K ZE T ( Litsea
CHNAMmOn SO usiloba forest tsinlingensis Yang et P. H. Huang)
4 8 g
R PB¥ ( Euonymus alatus ( Thunb.) Sieb.),
1 N 34°05.157' 1369 28 340 Fluvial B B x 1 4% pR 6 —4F3% ( Erigeron annuus(L.) Pers.) , JE 5
E 107°41.829’ . il Tooth oakxaspen (Agrimonia pilosa Ledeb.) , 7 % ( Humulus
crmamon sot scandens( Lour. ) Merr. )
, BEkHE (Sorbaria sorbifolia A. Br.)
i NS AREN e e ’
I N 34°04.789' 1390 20 11 g&{ﬁ?{?i ?L[‘hﬁxlii?j% 53 B (Carex Linn. ) , 5155 ( Equisetum
E107°41.716' ),uvlld il too‘ de . acquer ramosissimum Desf) | fEAL 5523
crmnamon sot rees fores ( Spiraea fritschiana Schneid.)
I T
. JEnt ( Helwingia japonica( Thunb. )
, . Btk . e Japorteat
v N 34°04.254 1678 25 280 it NatLu‘ral haro tooth B Dietr.) , 2Bk ( Sorbaria sorbifolia A. Br.),
E 107°41.609’ Brown soil ok forest P #i ( Ulmus pumila Linn.) , &5 ( Carex
oak fores Linn.)
. FIMEAE ( Euphorbia miliivar. splendens
- AL R x B 15 HR .
v Ny 6 % ys ;”}iﬁﬂ :ﬁ - *E \ Urseh) JRESetaira viridis (1)
E 107°42.097' Brown soil woth rr‘rllc:nf p1:1e Beauv) , V55 ( Cyperus rotundus Linn.) , A
00t oak fores il Berberis virgetorum Schneid. )
piz] -
S e b L X EH (Saussurea purpurascens Y.L.
R g g NG b
N 34°01.712' bk R Iﬁrx,*””% i Chen.) , #1E 2 (Allium condensatum
VI 2795 29 313 Dark Red birchXarmand 10

E 107°43.217'
brown soil

pine forest

Turcz) , Y5 ( Cyperus rotundus Linn. ) , LI
14 ( Catunaregam spinosa( Thunb. ) Tirveng)

1.2.1 880k

T AR T AT, o pH R
AR (OK £ =2.5:1) , FAHLERH K,Cr,0, 4
-, R/ & R R E LIRS, 2
iR H HCIO,-H, SO, W & - HE bt L (a3 280 &% i
K H NaOH #5 fili- K JE 6 B, AR S iR 1
mol/ L KCI 21 £ 3t 2 73 M A3 , A 80 % &R
0.5 mol/L NaHCO, 12 $2&- 4B BT b (a3 | s 080 5
R 1 mol/L NH,OAc 122 kMG vk, - Hekk
FHBETEE 3,5- BRI IR ., DL 24 h Je
g TP RYE A WE (mg) o 5 TSR I M A
L EIEIE LA 24 h JEHE ¢ 1A (mg) KR
71N 5 A9 AT S 1 D e T e TR,
AT i AR SRR (mL) o T IR MR
PR it 5 1 B R AR — AR e, A 12 h B ¢ £77 2
I (mg) Fm >,
1.2.2  AHYIIE 7k

(1) FEBOR P&

FRECE 18 B 155 55 T By 20.00 g B TR,
200 mL ZBEBEIEHRIL 2 h, ik, LU, R
H1 20/ AT R 70% 2.1 400 mlL, 75 80°C #uk
RIS 3 h, U8, AR HAE 2 Ik, AT 2 IR
W IR 4, 70% LR S0 mL, H TR
P 5 et PR A TR AR PR O e 4 ML T Z R

(2) N EER 5 il

K FH NaNO,-AL(NO, ), a3, 7€ 510 nm P+
WG Atk AR

y = 13.067x + 0.0367,  r=0.9998

(3) B A2 o i Mt R A i

K HPLC W5 3 Fhpl sy, {48 0 28 B & HE
OS] AE TR 1200 8 ROBRAE G, s A0
ZORBAX SB-C 18 e #t: ; yii 2l A Jhy H - 0.5% W iR
TR (50:50) 3 1 mL/min; PEREFR N 20l ; K60
WA 3700m ; HEIR 25°C , FE ARG - AR FREL
REB R I 100.00mg, H BE € A 2 10mL %5
s, BT A2 MR M R AR, AR
AN RGN T, He 1 A 0 33 4% Al e, LA i T AR

http ; //www.ecologica.cn
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(Y) I AT, T B (X, mg/mL) M A by, oF
TP A5 3 kg o 04 1] U 7

BT Y = 1834.64X + 0.87,r = 0.9999,

LRMEVI L 10—200png/mL;

Gt Y = 20748.37X - 7.83,r = 0.9997,

LMV EN 25—500pg/mL;

Mt % ¥ =57170.12X - 119.26,r = 0.9998,

LML 5—100 pg/ml,

(4) PriafbiGPERE /1 (DPPHIC, ) B &

A AT PERE /1 ( DPPHIC,, ) 2K 444 DPPH -
FER S BRVE DN E . FREGE 8 B PR 0.10 g,
FEH 50% B2 25 2 S0mL, i 8 A [|] v B 1)
A AR, B B AR AR 2 mL, i 2 mL 0.1 mmol/mL
DPPH ¥, 5], k6 [N 30 min, Jll & 7F 517 nm
TR,

THERA(SA) AR

SA(%)=[1-(A,-A;)/A,]x100

K, AR IR OGAE ; A, 0 % FREOE
134, %t BRI
1.3 Hdnabs

s AT AL FRAE A SPSS 18.0, R E

x2

T3 22531 (One-way ANOVA ) 738405 14 22 5 1 2%
P, B EMHE N o= 0.01, FAH3 53 #7 ( Correlation
Analysis) , 353537 (Principal Components Analysis) |
225 M43 8T (Stepwise Regression Analysis ) 138 45 43
Hr(Path Analysis ) 22373 Br 75 1k He 5505 3 JEE Bl s AR
o S PR X A UL o3 B

2 ERENH

2.1 E SRR AU B R T

12 2 AT LA, AR 0] 353 B G 0k
oy RTR IS T A 22 5 . b AEAS IR
HifE] , EE R S (AT 1.67—2.28 mg/g ZJ]) F
SR SEAE /N T A AT A o 0 B A A R 2
St NSRRI AT | A 22k R 25 B0 i (o0 oh
31.84 mg/g.1.79 mg/g.130.77 pg/g) Wi m T HERE
Hi, T R 5 AT DPPHIC,, fB (43 %0 1.67 mg/g .
9.02 g/ mlL) HBAK T H A A Hh, 3 7T RS B T 3 Fh
55 PIF R Z IR FEPTVE R, TS AN [ 28 4L
A R I AR B AR AR B A R A S
Iy 3 I 4,

EREREANN S RERNENERE(=3)

Table 2 Effective components content and antioxidant activity of Pyrola decorata

ps¥ Ll B

BB Bk pe 3%

P . . . . DPPHIC,
Number Total flavonoids Tannin Hyperin Quercetin /(ug/mL)
/(mg/g) /(mg/g) /(mg/g) /(ng/g)

I 2.14ab 14.26¢ 0.86bc 79.76b 44.56b

I 1.75¢ 9.77d 0.46d 70.26¢ 38.23¢

i} 1.67¢ 31.84a 1.79a 130.77a 9.02e

v 2.28a 10.60d 0.57d 65.83cd 32.69d

v 2.09b 9.77d 0.82¢ 63.69d 42.85b

Vi 2.28a 16.48b 0.96b 75.97b 50.33a

FIFIAIRNG FhEFRR 253 B3F (a=0.01)
®3 LEEBRERFRTERSSHEEME(=3)
Table 3 Soil nutrients and enzyme activities in the rhizosphere of Pyrola decorata
R~ S T T T SR LA B
Number matter Total N Total P Total K Available N Available P Available K pH  Invertase  Catalase Urease Phosphatase

Ne/ke) /(gkg)  /(gkg)  /(gkg)  /(mgkg)  /(mgrkg)  /(mg/ksg) /(mg/g) /(mg/g) /(mg/g) /(me/e)
I 37.90d 1.66d 0.10d 12.31cd 38.76he 7.39d 263.06b  4.92b  10.5b 0.501d 0.328¢d 1.175b
I 67.84¢ 2.70¢ 0.67be 14.91¢ 42.09h 12.57cd 311.82ab  5.94a  21.72a 1.256h 0.091d 1.526a
| 71.07¢ 3.10bc 0.45¢d 14.39¢ 44.71b 20.83h 368.05a  4.72b  20.27a 0.906¢ 0.391¢c 1.629a
v 88.96h 3.85b 0.26¢d 18.64b 27.73¢ 17.47be 225.26c  5.75a  21.862a  1.503a 0.768h 1.61a
A 75.20be 3.45hbc 1.06ab 17.22be 28.12¢ 7.58d 272.05h  5.8la  20.97a 1.325ab  0.792b 1.547a
Vi 110.61a 6.76a 1.16a 20.35a 73.62a 61.47a 201.35¢  5.86a  21.35a 1.395ab  1.236a 1.531a

http ; //www.ecologica.cn
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Table 4 Soil nutrients and enzyme activities in the non-rhizosphere of Pyrola decorate

e — " e - - . .
. or anyi; 2R £ i HHA ARk A Heiblr  JRMeEEE IR
& Total N Total P Total K Available N Available P Available K pH Invertase Catalase Urease
Number matter
Ne/ke) /(gke)  /(gkg)  /(gkg)  /(mgkg)  /(mgkg)  /(myke) /(mg/g)  /(mg/g)  /(mg/g)
I 34.94d 1.55¢ 0.04d 13.19¢ 27.58a 7.37be 195.26ab 5.57a 11.86b 0.581b 0.217¢
I 49.09¢ 1.81c 0.61b 14.26hc 26.24a 11.261b 253.68a 6.09a 19.62a 1.316a 0.129¢
| 58.81b 2.38b 0.35¢ 15.23be 22.78a 13.22h 298.1a 5.47a 12.49h 1.05a 0.336b
v 62.94h 2.28b 0.13d 19.22a 16.89b 11.95b 181.7ab 4.76a 15.721ab 0.722ab 0.498b
\ 60.26b 2.51b 0.85a 17.58ab 18.29b 7.34be 218.36a 5.97a 18.77a 1.201a 0.658ab
VI 92.44a 5.92a 0.87a 19.66a 14.19be 57.53a 172.8b 6.0la 20.37a 0.944a 0.88a

2.2 E R B RO AON S S ARBR AR AR R A
R 10 5 Hr
360 B R A8 A i 5 R R A G
P HT
S TTLLE A DG 43 B 26 B A B TR
i SRR A R B A S UM OG5 AR
B - MR 5 e A S IR AR O, T A 22k M
R SRR pH 28 A, M
DPPHIC,, 5 Z 52 B IEAHG, A Mt R 5 S
P A S S S 4 B 3 IEAH G, 1l DPPHIC,, 5 2 2
el F AR E . NFE 6 AT LUE H, #H & 2 B 2 B

221

oh S B S ARAR s - R e S 2
RO, G ARMR P A A5 RUR I S Al S A 2 B
FASE 75 AR PR S IR I 7% 1 52 2 IE AR G, PR
TR MR S AR AR PR AR B 5 I
FAE At Hz 25 5 5 I DPPHIC,, 5 AR P - 48 s g 4
PR FIEASE i B Al UL, B — A X
SR FR HAEAR B H 0 R 5T — P FIR B £ 18
DT AR S, T JG 05 B e 4 52 Wi 5 3 JE B o it S
LRI PR, DAL, 00— 28 X LN SR R AT TR A
o

x5 LERBREEANASSESRELIEETHEXRY

Table 5 Correlative coefficients between active components content and soil factors in the rhizosphere of Pyrola decorata

ST By SR Mt B 3%

Total flavonoids Tannin Hyperin Quercetin DPPHICs,
FHLIT Organic matter 0.369 -0.011 -0.024 -0.154 0.134
2% Total N 0.478 0.02 0.031 -0.146 0.311
45T Total P 0.101 -0.129 -0.020 -0.229 0.362
441 Total K 0.577 -0.242 -0.211 -0.390 0.333
AHBA Available N 0.100 0.318 0.258 0.207 0.247
B Available P 0.349 0.224 0.182 0.071 0.247
HHT Available K -0.962"* 0.596 0.562 0.720 ** -0.783 **
pH 0.38 -0.759 -0.757 " -0.803 ** 0.602 "
AL Invertase -0.128 -0.037 -0.069 -0.081 -0.198
AL A Catalase 0.296 -0.393 -0.400 -0.468 0.175
JIR A Urease 0.736 ** -0.085 0.017 -0.265 0.401
FRIEBEIRE Acid Phosphatase -0.238 0.227 0.200 0.187 -0.478

* FR8 P< 0.05; " F/R P< 0.01

2.2.2 I B A RO R 0 R
R M AT ATE AR AR 458 2R S {5 R

ARG T, B IR AR 22 HAR AR Se iy 24>

AR A A A AR e e Sy fg 72, AT R LA 7 Ak

ZAEBR AT o X R A O S Y S MR
FRIEAT F2 40 B vl L T 2 AN T 1 R 2
DUERA, DR T 95 B0 94.49 %, B HGX
2R HEF T Rs R .
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F, = —0.3547, + 0.4787, + 0.4587, + 0.4927, -
0.441Z,

F, = 0.799Z, + 0.312Z, + 0.419Z, + 0.124Z, +
0. 2697,

o, F LT G 22 B A R A DPPHIC, 5 Y [

M 0.478 .0.458 .0.492  —0.441, (5 50 [ K 11
80.58 % ;F, W B 5 0.799, 1B AV (5 52 0 X & 1)
13.91 %, SFH—HF 5B E B 0 LR,
R FER R, B GEE R R R, R
3@ % iU Al 1S R

®o6 TERBEAMASSESFRELERFHEXRY

Table 6 Correlative coefficients between active components content and soil factors in the non-rhizosphere of Pyrola decorata

Sy e 4 55 Mtk R

Total flavonoids Tannin Hyperin Quercetin DPPHICs
AL Organic matter 0.382 0.110 0.128 -0.052 0.180
2% Total N 0.440 0.110 0.132 -0.057 0.368
41 Total P -0.009 -0.155 -0.054 -0.231 0.357
240 Total K 0.533 -0.178 -0.128 -0.329 0.227
FRA Available N -0.600 * 0.088 0.014 0.249 -0.210
AR Available P 0.399 0.123 0.095 -0.031 0.377
LA Available K -0.975** 0.623" 0.581" 0.730 ** -0.798 **
pH -0.266 -0.118 -0.051 -0.118 0.422
AL Tnvertase 0.204 -0.531 -0.513 -0.592* 0.553
it AL ZUE Catalase -0.607 " -0.026 -0.005 0.018 -0.131
Ik Urease 0.633* -0.063 0.063 -0.237 0.376
TR MR ES Acid Phosphatase -0.211 -0.081 -0.104 -0.091 -0.291

223 HIERFX] FEEE EIE ST

HE— 25 AR B AN AR AR B A 398 PR 7 Xof 53 g B
BRSNS F B PE T8 MU 4087, L3R F
AR Y, P12 N EER AR (X)) 2R
(X)) AW (X)) 28 (X,) AR (X)) ARk
(X)) HRH (X,) pH(Xy) FeALl(X,) AR
B (X,o) JIRBG(X,, ) FRPEFERE (X ,) b H A&,
7 EE 5 PRI IR S e AR v 2 1 28 o ) R AR o
YERIR) i E R, ARSI, BRI TCA
FAR T S B TR SR (F>0.01) , X #74R
w A5 A (F<0.05) BIH 5 #2A 1k, e A 21 LA
TR

Y, =1.2527+0. 1501X,+0.0493X,-0.0449X, +

0.3959X,,( R*=0.9994, P=0.0001)

Y, =—17.7249+4.2880X+0. 1403X, +0.3244X, —

34.4890X,( R*=0. 9993, P=0.0001)

RO AR, R O T R R B A SO Ay
S IER R e, X Y AARAR PR
FIERFXF F R, Y AR AR PR L3 R %
FEERE, B BRI AN, BT &% 4 RIH
SyHTH R, 3R W i i JCAY 5 3 R s R A s R

AR R - 1 DR BB L b i o 3 3 R BB R R oy
F 48R, A MRBR RIS A (X, ) . pH(X,) JF%
AT (X, )RR (X, ) S 255 52 e 35 18 JEE 1 5L 1) A
BOSAY & S, I EAERPR H A RCE (X)) |
BB (X, ) \pH (X, ) FIEE ARG (X, ) J& 28 G 5 e
SN AN P S @502 111 s P e
2.2.4 HIERFXF FAGES T

AR5 HT SR A 5T AR (B A B OC & | AR X
TaEfEH T BENZ sk, BT
REAS R 17 70 o ] PRI AR S 52 1) F B2 2550 R[] 25K
N7, LT BAH S A B BE IR | 4 T b 3 B 48 s (8] AH B
SRR

XF Lk 4 FRBR R 5 F AT E AR BT
(R7), HMEREOTLUE H, IREE(X,,) >R
(X;)>pH(Xg) ST (X, ), H b 8508 K it 4
F R IERON 1 pH AL AL BER B A U300, 1
AR R BRI N IREE (X)) >pH (X)) >3 28
(X,) >EEALRE( X, ) , Hoh pH X} F R BN G800, i
HoAth 3 Fb - F IR IERON . [A144E FH R 2K
RN pH (Xy) >HALH (X,) >R (X,) > IR
(X)), Hrh 3R pH X F R IA IERNY , %
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Table 7 Correlation and path analysis of active components content and soil factors in the rhizosphere of Pyrola decorata

E2 NPT HEEHRE B4 0 FH R Al [A1424FE F 22 %X Indirect path coefficient

Fact Correlation Direct path Sum of indirect
actor coefficient coefficient path coefficient —X; — Xy —X, —X
X, 0.577 0.414 0.228 0.338 0.001 -0.366
Xg -0.212 -0.707 0.651 -0.119 0.226 0.544
Xy -0.175 0.407 -0.519 -0.101 0.376 -0.793
X, 0.729 0.885 -0.130 -0.089 -0.510 0.472

S 1k 4 FpAEARER LT R TR S
(F8). HIMIEZ BT LU B (X,) > AR
(X5) SHEALRE (X, ) > pH(Xy) , Hrh A7 SRR
X FIKIERURE T pH s (LG 5L G800
HEVEHRECRIN pH(X,) >HALEE(X,) >k

BOX,) >AERE(XS) , Hh B Abpgxs F, 3R M0 57154
N A 3 b - 1 P A R AN, (R4 AE
I FRBR I AL (X,) >pH (Xg) >A A (X;) >
HACER (X, ), oA SR SR R AL X PR
PRMTERON T pH XF F, 2830 R (00
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Table 8 Correlation and path analysis of active components content and soil factors in the non-rhizosphere of Pyrola decorata

AT AHIR R AL HIEERRE ()42 0 R A A [A] 424 FH 2 %L Indirect path coefficient

Fact Correlation Direct path Sum of indirect

actor coefficient coefficient path coefficient —X; —X; —Xg —X,
X 0.397 0.209 0.268 0.051 0.252 -0.035
X, 0.488 0.268 0.229 -0.468 0.693 0.004
Xg -0.142 0.606 -0.718 -0.261 0.034 -0.491
Xy -0.326 -0.472 0.816 0.213 -0.188 0.791
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SRS , DL RS LB X F ) 18 & 5% 52 ) 2
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