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Abstract: Objective To investigate the relationship between basic nutrient, the activity of soil enzyme and the quality of rhizome in
the rhizosphere soil of wild and transplanted Paris polyphylla var. yunnanensis, and select the primal soil factors affecting the active
components of P. polyphylla var. yunnanensis, and provide the reference for the rational fertilization of P. polyphylla var. yunnanensis.
Methods A total of 33 samples of rhizome and soil collected from P. polyphylla var. yunnanensis in Yunnan, Guizhou and Sichuan
were used as materials. The basic nutrient, the activity of soil enzyme and the quality of thizome of the samples were measured. On
this basis, the correlation between the quality of rhizome and soil factor was analyzed. The primal soil factors affecting the quality of
rhizome of P. polyphylla var. yunnanensis were also selected by using the method of stepwise regression analysis. Results There were
some differences in the contents of the total saponins, the total polysaccharides and the total flavonoids between the samples of wild and
transplanted P. polyphylla var. yunnanensis, and there were also regional characteristics in quality between them. In all the rhizosphere
soil samples of P. polyphylla var. yunnanensis, the pH of the soil was moderate, the basic nutrient was sufficient and rich, and the
activity of soil enzyme was high, which were suitable for the growth and development of P. polyphylla var. yunnanensis. And the soil
fertility quality of the wild P. polyphylla var. yunnanensis was better than the transplanted. The content of total saponins in the wild P
polyphylla var. yunnanensis was significantly positively correlated with the activity of polyphenol oxidase, and the content of total

polysaccharides was significantly negatively correlated with the pH of the rhizosphere soil and the activity of urease. The content of
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total saponins in the transplanted P. polyphylla var. yunnanensis was negatively correlated with the content of available potassium in

rhizosphere soil, the content of total flavonoids was significantly positively correlated with the activity of sucrase, and the content of

total polysaccharides was significantly positively correlated with the activity of alkaline phosphatase. Conclusion Based on the

traditional evaluation, the quality of the transplanted P. polyphylla var. yunnanensis samples is equal to the wild samples, they can be

used as the same in the market. The quality of P. polyphylla var. yunnanensis is mainly affected by the soil factors. In the process of

protecting wild P. polyphylla var. yunnanensis and cultivating P. polyphylla var. yunnanensis, it is need to be careful to increase and

decrease the content and the ratio of soil nutrient according to the actual conditions.

Key words: Paris polyphylla var. yunnanensis; wild; transplanted; total saponin; total polysaccharide; total flavonoid; soil factors;
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Table 1 Sample information of P. polyphylla var. yunnanensis from different areas
Hi's SRAEH 5 B HRm REHM
S1 BN I PG A Xl 26°5'42.15"/105°52'43 28" 1178 2016-07-13
S2  BMAERINTEMNE 25°59'5.46"/106°4'50.9" 1143 2016-07-14
S3  BUMNE RN T X 22K I 26°15'50.06"/106°0"35.28" 1410 2016-07-15
S4  BUMNAETEBT PO BTN 26°44'43.78"/106°22'57.08" 1363 2016-07-16
S5 BUNEEEMERR 26°27'47.29"/106°59'33.64" 1080 2016-07-17
S6 BN M AT E RS H A 25°32'46.94"/105°27'35.53" 1515 2016-07-20
S7 BN M N LEE D 25°0'40.74"/104°49'10.82" 1753 2016-07-21
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26°23'32.68"/102°57'55.67" 2205 2016-08-04
24°59'19.37"/102°58'43.49" 2308 2016-08-07

24°58'38.89"/102°12'52.17" 1 893 2016-08-09
25°07'55.62"/101°22'30.67" 1871 2016-08-14
25°02'09.58"/99°4'108.31" 2298 2016-08-18
24°9420.79"/99°56'52.25" 2074 2016-08-19
25°2127.85"/99°23'14.9" 1925 2016-08-20
23°30'18.65"/99°07'06.31" 2268 2016-08-21
27°01'94.84"/100°22'01.55" 3200 2016-08-22
26°48'33.57"/105°38'57.71" 1369 2016-07-12
25°59'01.08"/106°04'53.96" 1148 2016-07-14
26°27'47.29"/106°59'33.64" 1080 2016-07-18
25°00'40.74"/104°49'10.82" 1753 2016-07-21
26°23'43.21"/102°58'06.64" 2073 2016-08-03
25°0925.07"/103°02'31.33" 1996 2016-08-08
24°58'38.89"/102°12'52.17" 1 893 2016-08-09
25°07'55.62"/101°22'30.67" 1871 2016-08-14
25°02'09.58"/99°04'08.31" 2298 2016-08-16
25°11'50.33"/99°19'15.87" 2321 2016-08-16
24°32'12.82"/98°46'54.28" 1842 2016-08-17
24°2924.79"/98°20'11.93" 1936 2016-08-17
24°94'20.79"/99°56'52.25" 2074 2016-08-19
25°21'08.71"/99°23'06.52" 1829 2016-08-20
25°34'57.29"/99°0729.63" 2172 2016-08-20
27°01'94.84"/100°22'01.55" 3200 2016-08-22
26°48'42.07"/99°80"75.88" 2944 2016-08-23
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33 B AE AR EHE A R A B B2 B
TR E T4 R oR (R 2), BIEERTE 3 Fhig
VERGS P B ERAK, 3 PSR & = A7
EWEER (P<0.05). FAEMPLEHEN 11.635
mg/g (S4) ~30.464 mg/g (S15), “FI4E N 20.410
mg/g, i i N ERAR R I 2.62 175 5 2 2 4= 55.928
mg/g (S14) ~266.310 mg/g (S4), “FHIME N 155.293
mg/g, i A RARE 4.77 £ SEETEA 0.531
mg/g(S7)~2.441 mg/g(S9), “*F-IME N 1.267 mg/g,
e RN BRAR R 4.60 £ MRS AR S a2 EA
8.232 mg/g (S30) ~33.755mg/g (S17), “FIEN
15.915 mg/g, femis NERIRER] 4.10 f5; L2 His
N 118.746 mg/g (S25) ~284.473 mg/g (S20), V-
PIMEN 172.456 mg/g, Hmw ARIKER 2.40 f5;
MU RN 0.446 mg/g (S31) ~4.120 mg/g (S17),

FIME N 1.088 me/g, B ARIKER 9.23 £,
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TR, MAZREPEER TR, R
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FEPERS Y BB ZE SRR, &REW, FHERD
BEHSEPHESNNEEA (21.623 mg/g) >
BN (19.835 mg/g) >PU)I4 (14.872 mg/g),
MZHES EPMES BRI (199.686 mg/g) >
BN (165.754 mg/g) > = Fd 4 (140.591 mg/g),
B R EE S A R B A (1.379 mgl/g) >
A (1.204 mg/g) >VY)II4 (0.982 mg/g).
R S B A B IME S A TG (18.694
mg/g) >=mA (15.118 mg/g) >V JII4E (14.364
mg/g), & EZPEE B IE D A N T MG (197.877
mg/g) > 74 (166.239 mg/g) >V 1|4 (134.399
mg/g), b8 S P E S N R BN (2,126
mg/g) >Vl (1.224 mg/g) > =4 (0.731
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Table 2 Comparison of total saponins, total polysaccharides and total flavonoids in rhizome of P. polyphylla var. yunnanensis

from different areas (x £ s ,n =3)

o) JR S U (mg g ) ) JRE S U (mg g )

ISEER e ISE2 A R ISESER ISE2 e P
S1 25.84440.025b 183.424+0.086d 2.43740.134a | S18 14.446+0.017ef 124.2454+0.256 k 2.4594+0.152b
S2 29.8941+0.087a 114.460%+0.1351 1.3524+0.063 ¢ |S19 13.12840.050 gh  230.1003-0.068 ¢ 0.96940.028 ef
S3  159054+0.036 ¢ 223.519%0.043b 1.505+£0.043b | S20 13.448+0.022 fgh 284.4731£0.09119a  0.956+0.100 ef
S4 11.635+0.013g 266.310£0.203a 1.265+0.030c |S21 14.3641+0.051 efg  134.3991+0.05909 gh  1.224£0.090 cd
S5 17.765+0.027e¢ 106.284%0.320j 0.9401+0.041 de || S22 11.806%0.031 jj 219.817£0.089d 1.067x0.007 de
S6 19.003+0.036de 81.990%£0.1221 1.625+0.041b |S23 18.290%+0.027 d 153.714£0.225 f 0.501£0.044 ji
S7 18.800+0.015de 184.289+0.427d 0.531+0.029 g |S24 10.6171+0.044 ] 202.86410.177 ¢ 1.39310.023 ¢
S8 14.8724+0.014f 199.686+0.386 ¢ 0.982+0.069 de | S25 19.575+0.007 cd  118.7461+0.263 1 0.701£0.024 ghi
S9 11.665+0.033 fg 136.184+0.253 h 2.4414+0.221a | S26 20.68240.024 ¢ 126.445+0.313 jk 0.820+0.028 fg
S10 19.117£0.025¢ 174.131£0.288 ¢ 1.166+0.124 ¢ | S27 23.760+0.061 b 137.718+0.143 g 0.5861-0.049 hij
SI11 18.921+0.021 de 146.359+£0.545¢g 1.254+0.057 ¢ | S28 12.580+0.080 hi  231.678+0.744 ¢ 0.484£0.015j
S12 29.212+0.012a  205.623%£0.095 ¢ 0.841+0.027 ef | S29 11.086%0.026 j 240.396£0.068 b 0.565%0.018 hij
S13 19.717%+0.031 cde 151.467%0.156 g 1.309+0.041 ¢ |S30 8.232+0.005 k 150.512£0.089 f 0.467%0.015j
S14 21.4814+0.029 cd  55.928+0.290 m0.857+0.041¢ | S31 10.867+0.018 128.859+0.181 ij 0.446+0.043 j
S15 30.4641+0.0266a 158.736+£0.519 f 1.137£0.026 cd | S32 19.163£0.001 d 130.703+0.191 hi 1.02440.050 def
S16 22.410+0.036 ¢ 96.302+0.064 k 0.6244-0.047 fg | S33 14.7544+0.014 ¢ 153.416+0.112 f 0.718£0.038 gh
S17 33.755+0.031a 151.791£0.141 f 4.120+0.058 a

FS AR NG FREERTE P<0.05 KT ZEREE, TH

different lowercase letters indicate significant difference at P < 0.05 level, same as below
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3.2.1 ARPRAIERRBRVERIELEE 33 A EFAE AR R
FMRPR I pH 45 R (R 3) IR, SR
FHER (P<0.05). B4 NIRRT pH HAE 6.68
(S1) ~7.46 (ST, “FIEA 7.11; BEMRFRL pH

THAE 6.63 (S29) ~7.46 (S17), “F¥IMEN 7.14. 45
FERE, ORI AR IS AR AR PR - pH
SRR, A TS RS pH (HAE
KJull (pH {EAN 6.50~7.50). 7] W43 pH [EXHE
BT E, MIEIAK, HREHAKKE.

3 GHERTARESHRFTIE pH MEAFSAEBLR (xts,n=3)

Table 3 Comparison of rhizosphere soil pH and basic nutrient content of P. polyphylla var. yunnanensis from different areas

(xts,n=3)

M5 pH {8 HHLF/(gkg ™) B R/ (mg kg 1) R/ (mg kg ) BN/ (mg kg 1)
S1 6.68+0.02 h 49305+0.018 gh  113.99140.014 i 1.278+0.0111 122.48740.004 i
S2 7.1240.03 de 82.279+0.034 cde  147.2460.006 g 2.20410.065 j 73.097+0.007 j
S3 7.1740.06 cd 92.316+0.020cd  319.54540.000 a 7.760+0.065 d 126.392+0.003 i
S4 7.02+£0.08 fg 51.811+0.041 gh  238.83740.002b 5.5831+0.045 ¢ 203.48340.004 h
S5 7.02£0.05 efg 126.71940.041 a 219.76740.008 ¢ 4.936+0.017 235.04340.003 g
S6 6.960.03 fg 61.482+0.042 fg 167.32540.028 f 2.158+0.040jk  203.56440.149 h
S7 7.461+0.02 a 76.745+£0.019 def  127.53240.058 h 77.386+£0.023 b 606.45440.170 a
S8 7.30+0.07 b 62.2020.021 fg 123.53340.014 h 3.03740.024 hi 213.30740.016 h
S9 6.92+0.02 g 80.975+0.024 cde  178.3540.011 ¢ 2.52810.020 ij 610.44440.010 a
S10 7.2440.04 be 42.01540.044 hi 99.0670.007 j 2.85240.066 hi 359.50540.004 d
S11 7.05+0.02 ef 37.633£0.016 hi 96.714+0.042 j 1.556+£0.020 kl 316.08840.003 e
S12 7.42+0.05a 79.625+0.076 fg 163.798+0.043 f 3.15340.011 h 505.67640.127 ¢
S13 7.03£0.05 ef 29.29440.076 i 184.45340.018 ¢ 4264+0.041 g 580.628+0.011 b
S14 7.1940.02 cd 70.165+£0.060 ef  204.05610.034d 116.701£0.035 a 590.73140.003 b
S15 7.2040.08 cd 114.8630.111ab  230.868+0.017 b 8.28240.010d 278.51940.006 f
S16 7.03+0.01 ef 97.989+0.016bc  144.307+0.039 g 28.037£0.017 ¢ 325.68540.006 ¢
S17 7.46+0.04 a 56.83440.016 f 182.338+0.038 ¢ 82.256+0.034 g 308.148+0.006 m
S18 6.95+0.08 fg 97.635%0.050 b 219.191+0.018 a 33.638%0.022 n 207.49040.006 n
S19 7.38+£0.04 ab 26.655+0.016 h 128.80240.014 hi 53.038+£0.035 k 300.20440.149 m
S20 7.33£0.06 be 59.615+0.042ef  198.24340.051b 89.278+0.024 ¢ 877.14540.005 ¢
S21 7.17£0.02 de 39.444+0.041 g 134.75540.026 gh 55.810+£0.029j  1208.801%0.162 ¢
S22 7.06+£0.09 ef 11.178 £0.034 i 195.18440.008 b 8.26840.035 p 942.46040.151d
S23 7.2240.07 cd 27.83840.020 h 124.598 +£0.020 i 8.777+0.020 p 723.0494+0.144 h
S24 7.3940.03 ab 56.39240.022 f 146.288+0.012 ef 34.79940.028 m 628.398+0.121 i
S25 6.69+0.05 h 63.70840.023 ¢ 109.7850.004 j 148.212+0.063 a 716.889+0.006 h
S26 7.2440.04 cd 81.483+0.082d 108.969+£0.025 36.65040.040 1 733.080+0.007 h
S27 6.94+0.04 g 55.071+£0.027 f 146.76740.013 ef 64.194+0.023 i 418.7374+0.119 k
S28 6.96+0.03 fg 55.562+0.021 f 215.126+0.005 a 12.15640.026 o 499.64240.003
S29 6.63+£0.12h 99.579+0.066 b 141.05540.000 fg 80.77740.044 h 843.28240.003 f
S30 7.14£0.06 de 33.771£0.045 ¢ 80.964+0.020 k 133.12340.028b  1329.551+£0.004 b
S31 7.2440.02 cd 98.73140.057 b 150.048£0.065 ¢f  111.14020.046 ¢ 1365.839+0.004 a
S32 7.4040.05 ab 91.31340.083 ¢ 150.629+0.026 ¢ 87.384+0.052 f 331.75940.006 1
S33 7.2340.05 cd 140.989+0.012 a 166.592+0.029 d 104.342+0.052 d 784.290+0.117 g

322 MR EENE 33 ML
FIFEFRIE AR PR 3R 4 FhIEAR TR & 2 e 45
R (GR3) R, WA EREEZESR (P<0.05),
AR AR PR IR A ML RN 29.294 g/kg (S13) ~
126.719 g/kg (S5), “F¥MEN 72.214 g/kg, a4
FE5 2 AR E R b a4,

Bk S13 43 2% S11 42 Zihbh, HARBIN 1 9+,

BT ke (1~3 40 Bl sk
bR - R ECN 11178 g/kg (S22) ~
140.989 g/kg (S33), “FIIME N 64.459 g/kg, [ S22
N4 g, S19 A1 S23 4 3 2. S21 F1 S30 2y 2 Zi4h,
ARV 1 I, Bk PR, B4R AR PR g
BHFEE Em TR R .

5 A4 i R o 48 ) 3 R U B O 96.714
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mg/kg (S11) ~319.545 mg/kg (S3), “FIYMH N
172.462 mg/kg, [ S1. S10. S11 43 Z¢LL K S2.
S7. S8. S16 M2 Zihh, HpR¥h 1 9t3E, Y8
FHEEKCEIEE (1~3 %), MR MR bR+
)33 RS 5 B0 80.964 mg/kg(S30)~219.191
mg/kg (S18), “FHIEN 152.902 mg/kg, B S30
N4 . S25 F1 S26 J 3 LAl S19. S21. S23.
S24. S27 F1 S29 N 2 ik, HApN 1 A,
AR kUL, B AR AR R R HEE AP AR
FEH

B A SR PR IR A S Y 1.278 mg/kg
(S1) ~116.701 mg/kg (S14), TFIYHE AN 16.982
mg/kg, FHH S7 A S14 414, S16 424, S3.
S4 F1S15 Ky 4 2%, S5. S8, S12 F1 S13 K 5 2%, Sl.
S2. S6. S9. S10 F1S11 4 6 . TMiAR MR+
IS =N 8.268 mg/kg (S22) ~148.212
mg/kg (S25), “FHIME N 67.285 mg/kg, K S22 Al
S23 94 %%, S28 A3 4%, S18. S24 Fl1 S26 H2 %
Gh, HAREN 1 g Bk FokUE, BARMARFR
I A T A

B AR AR B I RS B & 73.097 mg/kg
(S2) ~610.444 mg/kg (S9), “F¥JMEH N 333.333
mg/kg, B S2 M4 2. S1 1S3 K3 %4, H4ixh
N1 G, AR AR PR LA S N
207.490 mg/kg (S18) ~1 365.839 mg/kg (S30),
SEIIEN 718.751 mg/kg, RSN 1 148, Bk
R, AR SRR T A S R TR AR
HH o
323 iRBR-LIEEETE LA 33 MR AERIRE AR
L ARARBR LI 8 F - HEEATE E I e 45 R R
(R &, HAFEEREEESR (P<005). LM
H B 3 R IR S 14 18.532 mg/g (S13) ~52.601
mg/g (S7), “FHIEN 30.402 mg/g. FEFMRFR+
A IREEEYE N 11.971 mg/g (S22) ~38.993 mg/g
(S24), “FHIME A 26.666 mg/g. FEAE Edit, B4
AR B L SR B M~ 35 v T RS AR

AR T AR o 5 1 RE BRGSO 0.089 mg/g
(S13) ~5.471 mg/g (S12), “F¥IMEN 2.440 mg/g.
F 3% it AR Bt 998 1) BE BE G S ME A 0.787 mg/g
(S29) ~5.434 mg/g (S33), “FHIMEN 3.247 mg/g.
AR LR, BAR AR R S R B T
m T E A

B A AR B 39 () R 1 W R B VS M 0.340

mg/g(S2)~1.434 mg/g(S3), *FHIMEH A 0.919 mg/g.
& 0 AR B 5 A R M B R VS 14 0.237 mg/g
(S19) ~1.297 mg/g (S33), “FIME N 0.651 mg/g.
PR kUL, B AR AR B 338 ) R P A R I M T
e Em TR,

B A= i AR B b 9 1 b 1 RR B VS PR 0.027
mg/g(S13)~0.109 mg/g(S3), *F-¥I{E 7 0.071 mg/g.
& % i A B L 5 1 b ME B PR B S 1 0.014 mg/g
(S822) ~0.107 mg/g (S33), “FHI{H N 0.059 mg/g.
HEAR R, B A AR s 3R 1 o Bl R I 1
BIoEm TR .

B A= i R o 398 1 B 1 R S PR 0.002
mg/g(S13)~1.576 mg/g(S5), *F-¥I{H N 0.595 mg/g.
& % i A o 38 PR R B PR S 1D 0.097 mg/g
(S22) ~1.058 mg/g (S18), “FHI{H N 0.478 mg/g.
HEAR R, B AR AR s B el e Bl R M 1~
BIoEm TR .

5 A ot AR s 3 1 o AR A B M Y 0.533
mg/g (S13) ~0.769 mg/g (S15), “FHE N 0.677
mg/g. R AR R IR A EREYE Y 0319
mg/g (S27) ~0.726 mg/g (S18), “FHIE N 0.585
mg/g. B FORUL, BFAE AR R S A AL A
S B TR AR .

B A4 AR B B 2 Iy AL BV 1y 2.456
mg/g(S9)~19.704 mg/g(S2), *F-HI1H AN 8.552 mg/g.
& B i A bR 3 1) 22 By A AL BB TS 19 2.378 mg/g
(S22) ~18.313 mg/g (S19), *F¥ME N 10.176 mg/g.
AR R, Rk AR B 35 2 oy S AL S T 38
TEmTEAEM.

A AR PR ) B B RRTE 1 Y 0.250 mg/g
(S11) ~0.502 mg/g (S3), “FHH N 0.380 mg/g.
R AR e L) B B S YA 0.263 mg/g
(S22) ~0.454 mg/g (S31), “FHIH N 0.370 mg/g.
AR kUL, BFARARPR A ARSI A=
Tt TR Rt o
3.3 AEFHAEERRTIEREEMTIERS
Z B AR XM

16 03 B A= R EEARAR s L 3 i % 1 5 3 5% 4y
Z ARG BT 45 R (3R 5D, Wi B — AR
Kok, RN, RrHIEIREEEES pH E. A
BUFR &8 2 EEIEMHX (r=0.521. r=0.618, P<
0.05), 5 2 B B E EAS (r=0.650,
P<<0.01); MRPrtIEREREREETES pHAE. AVURS
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R4 EEEAR A HARRDIREEEMERILR (x+5,n=3)

Table 4 Comparison of activities of soil enzyme in rhizosphere soil of P. polyphylla var. yunnanensis from different areas

(x+ts,n=3)

fﬁ‘i%ﬁj\iﬁ/(mg-g’l)

e ke i Rt B i Tt e e LAl &AW
SI 2489710.012defy  0.57820.024fg 0.508£0.031 g 0.05420.006 h 0.12620019hi  0.615£0.016h 3.5370.015 fgh 0.32240.025 ef
$2 3125420013 bed 2.57910.053 cd 0.340%0.007h 0.0892:0.004 be 0.8660.056 d 0.69910.010de  19.70420.065 a 0.38420.017¢
S3 30.863£0.021 cdef  3.8900.068 b 1434+0.026a 0.109£:0.001 a 147740033 b 0.68010.019¢f  9.09810.016 cd 0.50240.011a
S4 1882510013 defy  0.565+0.035fg 0.98420.057 ¢ 0.06240.008 gh 0.115£0.016hi  0.595£0.022 hi 5.59610.024 ef 0.36510.019 cde
S5 40461£0.009 b 378110071 b 1423£0.031a 0.08740.003 cd 1.576+0.011 a 0.710£0.009cd 647310031 ¢ 0.43610.031b
S6 20.390£0.028 fg 095410034 efg  0937£0.039d 0.06620.003 fg 0.05210.002 ij 0.6540.011 g 6.62620.016 de 0.373£0.015 cd
§7 52601%0013a 54970.042a 0.9810.021 cd 0.0750.012 ef 1.020£0.008 ¢ 0.68910.003 def ~ 12.33610.022 ¢ 0.3582:0.009 cdef
S8 2323310026 efg 0.9880.014 f 0.82410.020¢ 0.0582:0.006 gh 0.12810002hi  0.672£0009fg  443920.018 efgh 0.36420.013 cde
9 21.909£0.021 efg 2.590£0.028 cd 1.051£0.060 ¢ 0.10540.005 a 0.23140.037 ¢ 0.70240014 cde  2.45610.015h 0.38610.016 ¢
S10 2254740010 efg 1.7860.093 de 0.66810.021 f 0.03340.004 i 0129400020 0.704£0.003cde  2.920%0.016 gh 0.3434:0.009 def
SI1 18.53240.009 ¢ 161110019 ¢ 0.63840.037f 0.03140.002 1 0.14240.003 h 0.57810.0171 5.38910.036 efg 0.25010.013 ¢
S12 4246910015 bed 547100112 1.039£0.031 ¢ 0.079£0.006cde  0.994£0.025¢ 0.725£0.001bc  15.06620.064 b 0.33920.005 def
S13 1853210013 ¢ 0.0892:0.006 g 04460021 g 0.027£0.003 i 0.00220.001 j 0.53320.011 9.35510.093 ¢ 0.373£0.019f
S14  43.591£0.012ab 2.86810.052¢ 1.01120.004 ¢ 0.077£0.002def ~ 0421£0.019F 0.762£0.016a 9.46110.023 ¢ 0.36420.008 cde
SI5 32925%0.029bede  3.13520.030 be 1.214£0.045b 0.0982:0.002 ab 154220014ab  0.76910.009a  14.96420.027b 0479100122
S16  43.301£0.012ab 2.66110.035 cd 1.210£0.061 b 0.0892:0.007 be 0.69310.048 ¢ 0.74610011ab  9.40610.022¢ 0.44240.030b
SI7 36.154+0.089 gh 5.23610.047a 0.8532:0.080 be 0.03840.001 fg 0.7400.036 ¢ 0.67810011bc  8.68610.047¢ 0.32940.029 gh
SI8  32919+0.078 d 524410053 a 0.70740.071 f 0.1014:0.002 2 1.058+0.035a 0.726+0.001a  13.68310.039d 0.40740.019 be
S19  18.593£0.000 hi 1.5940.065 0.23740.0231 0.029£0.002 gh 0.2890.016 h 0.66710.005bc  18.3130.032b 0321100120
$20  35.07520.009 ¢ 5.043£0072a 0.709£0.027 ef 0.072£0.004 ¢ 0.85310011 ¢ 0.670£0.021bc 837810024 ¢ 0.33620.008 fgh
S0 33.12120.034d 5.047£0.032a 0.58220.047 hi 0.04620.006 ef 0.4000.028 ¢ 0.65220.012bed  10.077x0.116f 0.39620.016 cd
§22 1197120017k 212910018 d 0.3520.025k 0.014£0.001 i 0.0970.001 1 0.351£0.021h 237810015k 0.263£0.0271
$23 29.39810.030 ¢ 3.05420018¢ 0.37610.024 k 0.027£0.004 h 0.28610.009hi  0.535£0009¢  12.18810.078 ¢ 0.33420.017 fgh
S24 38993100122 419410018 b 0.5884:0.032 hi 0.08740.008 b 0.76010.006 ¢ 0.68010.003bc  19.836+0.012a 0.39740.009 cd
$25 26361+0.045F 410910085 b 0.65510.030fgh  0.059£0.005d 0.37910.003 ¢ 0.51910055¢f  7.91510.045 gh 0.37240.016 cdef
26 33.121£0.034d 1.815+0.031d 0.66510.001 fg 0.06210.010d 046810015 f 0.64110.009¢cd  11.210£0.039 ef 0.339£0.016 fgh
§27 17552400101 0.85010.027¢ 0.460£0.006 j 0.05840.002 d 0.09240.0071 0.319£0.026 h 4824140024 0.34610.144 fgh
$28  19.510%0.034h 2.06610.169 d 0.5512£0.0201 0.06120.005 d 0.1370.002 k 042310014 ¢ 6.52410.0181 0.35220.013 efgh
$29  15.69310.017] 0.78710.097 ¢ 0.79620.040 cd 0.05520.004 de 0.17820.001 j 0.4870.010f 482520091 044420019 ab
30 18.044£0.0681 167120080 0.59810.022ghi  0.05620.003 de 0.25410.006 1 0.63910.009¢cd  16.925+0.103 ¢ 0.36710.020 defg
S31 24.59910.009 295120050 ¢ 0.7610.016 de 0.060%0.006 d 04500019 f 0.613£0017d  10.3310.101 f 0454200152
32 25.482+0.045fg 39830052 b 0.88710.011b 0.07540.002 ¢ 0.8120.007d 0.68710.019ab  6.72910.023 hi 0.38620.034 cde
33 36.744£0.041b 543410018 a 1297+0.026a 0.10740.006 a 0.90440.008 b 0.66410.030bc  11.6710.078¢ 0449100152

R EIEAR (7=0.642. r=0.642, P<0.01);
HRBR IR P B RE R 1 S A ML R S AR
BEIEHE (r=0.747. r=0.646, P<<0.01); Hpr+t
B VEREIREG . RIEBERERRE M S AR & 2
FIEME (r=0.854. r=0.869, P<<0.01), Fi#%%
SEEREILMHX (7=0.586. r=0.533, P<<0.05);
MR BR L3 A L AR S A LR S & 2R IR
K (r=0.743, P<<0.01); WRPrtTIEEAETES
BNV B & B A IEAHSE (7.=0.806.
r=0.718, P<0.01). 17 M FEARVE EMAR 5 1 180
PES T35 2 [RIAE G HE T 45 1 (R 6), WEH

A E WA, 455K, ARPR L SRmeE S pH
R EF AL (r=0487, P<<0.05); HRErTIERME:
TR M S AU & R EAE S EAC (-=0.869,
P<0.01), H5EMm&EZEEEMX (7=0.501,
P<<0.05); MRFrTIBEHERREEE S AV SRS
WR# EMX (r=0.783, P<<0.01); HFrtIgEE
IS 1 5 HUT & 2 B 3 IEA R (7,=0.793,
P<0.01).
34 FAEFHAESRRELRSRFLIEETH
EES X iy

16 13 BF A A MR b IS M 5 3R
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Table 5 Correlation between soil enzyme activities and nutrient contents in rhizosphere soil of wild P polyphylla var.

yunnanensis
L U — _

MR RENERE  RRMEERRREE  PMEBERREE  plEREEREE  JELERE ZHEULEE AN
pH 0.521" 0.642  0.205 0.090 0.372 0.403 0.471 0.057
BHFR 0618 0.642  0.747" 0.854™ 0.869"" 0.743"" 0.395 0.806™
HRE  0.087 0.205 0.646" 0.586" 0.533" 0.153 0.179 0.718"
BWAEE 0.6507  0.361 0.177 0.136 0.090 0.386 0.184 -0.001
W 0.308 0.306 0.046 —0.094 -0.140 0.101 -0.013 -0.286

*RINBFEMIR (P<0.05); **FLRWBFEMK (P<0.01), XM

* indicates a significant correlation (P < 0.05); ** indicates a very significant correlation (P < 0.01), same as below tables

*6 EEEBAMRRIREELESIRFSS

BRI

Table 6 Correlation between soil enzyme activities and nutrient contents in rhizosphere soil of transplanted P. polyphylla var.

yunnanensis
HHTEN NEEE¥
WREE  FERERG  FRUERRERES P UEREIREE BN IREY SEMAER  ZEmEE EE]
pH 0.487°  0.367 0.066 -0.010 0.319 0.587" 0.450 -0.197
HHUR 0.358 0.302 0.869" 0.783" 0.025 0.329 -0.066 0.793""
HAA 0.115 0.363 0.155 0.228 0.332 -0.083 -0.356 -0.087
T 0.036 0.164 0.501" 0.261 —0.056 0.253 0.031 0.439
WA -0.125  -0.103 0.045 -0.157 -0.113 -0.054 -0.004 0.241
AR PE T EE SR (R 7D, WEEE —E1H RO, SRS RO PR pH EROC. IR

Kbk, ERFY, WEMLDEHSES ZWHA N
PTG T A R 2 IEAH S (r,=0.726, P<0.01); A
B S SR PR IR pH (B MREGVEPE 2 AR
AR (r=-0.748. r=—-0.623, P<<0.01). HtwAl
DL, EE R AR T AR B 33 2 oy S A S 1
* 7 CEERFESRIRE
KM% RE

Table 7 Correlation coefficient between rhizome quality

i BAEIR S BEARPR IR L F 647

and rhizosphere soil chemical index of wild P. polyphylla var.

yunnanensis
s R REL

TRRT  —ZEF T eam e
pH 0.134 0.216 —0.748"
HHLR 0.233 -0.227 -0.249
JHBA -0.178 0.176 0.023
T A 0.016 —-0.366 -0.451
THE R -0.136 —-0.186 -0.217
Jiqus 0.360 -0.235 -0.623"
TR 0.271 -0.001 -0.456
A T T T i -0.238 0.014 0.274
Fh R R 0.107 -0.116 0.030
TRl P 1% R Tl 0.358 0.011 -0.360
A A 0.353 -0.350 -0.339
E4L A 0.726"  -0.115 -0.434
EgS]le 0.058 -0.034 -0.088

S PR, BRI & D> . 17 R R R
AR BR 3R % 5 357 0 2 A A S B 2R
(R 8), MHERA ERMRIE. 4iRKRY], B
HEFSESEIMNSELEREAMX (r=
—0.521, P<<0.05); & W& R SRR 2
* 8 HEXBRMRERFUERSHERIFELIRLFIER
HITER R

Table 8 Correlation coefficient between rhizome quality
and rhizosphere soil chemical index of transplanted P.

polyphylla var. yunnanensis

BT __MRRR
BeH ‘mgﬁg ‘mﬁjgﬂ
pH 0.190 0.017 0.336
HHLT 0.022 -0.264 -0.003
THERA 0.048 0.371 0.402
TR 0.032 —-0.268 -0.091
TR -0.522"  -0.020 —0.469
JUR il 0.295 —-0.234 0.450
TR 0.220 -0.207 0.535"
T P Tl TR T 0.150  -0.244 0.182
Rl KR -0.152  —0.188 0.015
Tl 14 T T g -0.134 0.570" 0.081
AL A -0.010  -0.179 0.399
E4 7/ E=RtA -0.284  —0.083 0.072
Egs]le -0.290 0.072 —0.158
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BFEIEMHRX (r=0.570, P<<0.05); HEE&ESHE
PERETE M S 2 IEAOE (,=0.535, P<<0.05). it
AL, VEERETE N AR A0 PR i & &
R, AR ARG AR I R B
B, SRS R RS R,
S B
35 EWMAR~HMAEEEREGRNEEZELIER
F 3 HrAfEIE
BAREESEKEE . MBS LA K
R AR 0 3 B T S AR DG, (E2, T3
TIFE s T HE AR A KR E, M
AR S A E R 2SR A E TR ZE . e
SNV B N2 S S R, R E TR
S IENA ST M, ANITTAS 215 M VL 2R 0 11 2 3 3
R, 25K 9. 10 s MR 9 WTLURHL, B
AEEMEA 3AALET: AN T EERE

ABESGEANREE BRIERFREHEE . Lk
FRMEEYE . B A ERETESE, B 2 AR A R
ARG WAL BEREREEYE . pH fH
55 5 3 AR B S R ) AR 2 T SR T R R
R R .

XF 2 9 v B AR YR EAR R B 45 20 R AU R
2L B33 AR TR R, WHETZD
H 4, A3 H LS SEENR AR E, A
HHEFICYHARRRRIHTE: &2 H=20419+
4.114 X; B HEI=1267—0.308 X, iR LR, B
AMBEHEESE 2 ANAETIEM R, X
i, BAEMESRHSESHRELED ZHEMNL
*9 EAEHRHLRAFERKEREEHNETFATER
Table 9 Rotated factor matrix of wild P. polyphylla var.

yunnanensis by Varimax

e AHLRFT
TRAT I 11 11
pH1E -0.034 0.675 0.412
HHLIR 0.843 0.426 -0.012
HAA 0.775 —-0.086  —0.099
TR 0.063 0.188 0.813
TR -0.174 0.008 0.846
JOR Bk 0.362 0.663 0.535
T 0.425 0.704 0.408
TR B TR it 0.889 0.006 0.271
MR R 0.851 0.306 0.016
TR PE L 0.706 0.622 —0.053
S E A A 0.569 0.487 0.320
EQiE=Rtq 0.079 0.878 —0.117
el 0.908 0.164 —0.164

=10 EEEBRMAERKEREENEFREER
Table 10

polyphylla var. yunnanensis by Varimax

Rotated factor matrix of transplanted P

» AFEHF
TRET I I 11 v
pHE -0.239 0.822  —0.003 0.292
AHUR 0.943 0.022 -0.021  0.038
A 0.200 -0.065 —0.753  0.443
A 0.465 0.028 0.711 0.063
R -0.004 -0.092 0.766 0.030
IR 0.398 0777  -0.193  —0.044
VG 0.437 0.646  —0.203 0.238
TR T TR Tl 0.885 0.183 0.114 0.265
R 0.838 0267 —0.183  —0.136
ERER T -0.065 0.107 -0.048  0.863
A 0.308 0.874 0.109  —0.045
Nt -0.086 0.723 0.133  —0.532
& 0.834 0.046 0258  —0.225

FEVEESEA DG, X 5K 7 BIAESHE AT AT R T
A RIS R S 2 MAER T 2R, X
Wl ul, BPAR SRS E R S AR bR L3t pH
{EUFA BRSP4 55 2 A OC, IX 53R 7 ARG AT A
X o

M 10 ATLLRIL, BAEBEEA 4 NAIERH
T B IR F B R AESE LEAI SR,
PRI R BT 55 28 2 AN R BRI ASE
N2 pH H. WEAEBEEES; B3 AEFRE
SR B AR S T SR AR B B AR B A K
PRE B 2B 4 ANDR o 3 S ) A A R SR M
PR B

Wt 10 F RS EE A 3 N A5 0 B RURL
HAM, {34 MRILERFIEE, SHHTELD
B0, SRR CLERE ., R NRAE,
AFLE L IVAEZEREEHTRE: SEE=
15915—1.722 X3; S 2 HE=171.810+21.225 X, &5
RN, BIEMSBHSESSE 3N AHLHFAE
9, XWEE UL, Bk a B A RS HARPR %
HIERCH S BSOS B E RS ESE 4
AR F IR, W, BiaaZisE
5 IARPR L3 b i R v VA OG . X 53K 8
PIFH DGR A BT A R DR, VLB AR N TR B 241
T it A R A B e A ) FH
4 g

PEARasE, VR E A IR A B R A A
BRIEH X Uz v R PR o E, NEEENH
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SRIPE AL, H A RIS WESE, ZHE
RENEYADENE R (PUR . PUR S 1EMEE),
VR PR S R P 2 Wb e i g R
RY, BAERMBERGEERRETEEHE, 52
Bl SR 3 M SR EREON, B4 M
At LN 3 SR S R EL I AR EROR, )
EREVER S ARV, A A ST S
P EREE TR, a2 S BIR TR
dt, UL VE AR A W 1 R T REDL TR, (H
T EVE RS, a2 IR,
SEFIENOIRE L R, T AE S B AR SR
RS ERER LA RMITEA R, ARHAAN
Wite ZREKE, mF. SUNKIE A E L BT
SRS BRSO R R AR B R
SR BRI A R, AR DR I
MR TR 32 B BB AR R R e SN, I
NEA1 (IR 2 EAE R E AR S 256 42 )
BREE R B R R 0 Ik, EE S
R R SR E YIRS, W T A
PO JF ), WSO E AR PR R A S
PIREYE R AR OGIE, i i 0 R SR A AT
N LRSS ORI, LUYIN4 e T R
N RS RS B LR SR . 4 RE,
ANTR 7 i B A= 5 7 R EE AR B 3 SR RO
ZES. PR EMAREE LA VUR &R ESA
B A SRR TR (13 20,
(B R 5 R B sk L A AR koK T v
(4~6 20, Ui WIEFAEE M 2 A KRG LR+
RN S R, T R R A
KR8, 5Bk P mt 7t 45 AR TR A
HHRPR EIRA N SR RS, A
HEESH SRR TS EKCHERE (1~3 20,
XATAES H PR I AR N TR i R e A
MEGIA K. SRS, 765 X E A AR R
R AT XIS AR B - SRR T P v, BB A R
WREr AP, ERECF SR TR, #
ARE AR R A . AT S R T
A, 2T AR R AR (0 R IE T KT AR AR
o PRIE, MR M P O B A HLIE
AN JE, I B 2 iR P OIEAT K A0 it
B, AR L 2 R A R N2 5
S R VR R A DX S R R AR A
7l PERAEEIETE IR . AR A R A

IR SRR bR, 5 HEREYI KK
B2 IAEEARIE 2R, AT S L = B B it i 2,
AT RFN, WA FEEERES TR R
WERREE . RN DRIEREER NG . A ARG
HEMEIEF S BN S TR, BREEER
PR3 . ZmhE BRSPS ES TR A
ft, FLR N AT e SRR AN A 37 AR AP
HR, OB 7R RN PR A S S T A iR
B, NI SFEEFARES T HIBE SR S . 2R
gh R B B R sk PR e g A

AHGVERNIZ D R Hr 25 SRR B, B AR e
H 5 Z B EACBREPE I AR 2 RS, S B
5 pH 1. WREGIEVE 2R Z AR R B
SETFSHEMMEEENHEEAMK, 225
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