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[ Abstract] Objective: To investigate the effects of arbuscular mycorrhiza( AM) fungi inoculation on the
rhizosphere soil of Paris polyphylla var. yunnanensis under field conditions, so as to provide a reference for the
standardized cultivation and development of high-quality varieties of P. polyphylla var. yunnanensis. Method:
The effects of inoculation with mycorrhizal fungi on the rhizosphere soil structure of P. polyphylla var.
yunnanensis were observed through a combination of small-scale field inoculation test and laboratory analysis.
Soil indexes were determined by soil agrochemical methods. Result: The treatment groups inoculated with

exogenous AM fungi showed a regulatory effect on the infection rate and intensity of AM fungi infection in the
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root system of P. polyphylla var. yunnanensis. After treatment with AM fungi, the soil pH was basically not
affected, and the contents of organic matter, available nitrogen, available phosphorus, and available potassium
increased. Moreover, the number of fungi decreased, the number of bacteria and actinomycetes increased, and
soil enzyme activities increased. The results of correlation analysis showed that there was a significant positive
correlation among the soil physical and chemical indexes, especially the bacterial number and the three types of
phosphatases showed extremely significant correlation (r=0.849, 0.800, 0.804, P<0.01). Conclusion: The
application of the two mixed fungicides could increase the number of microorganisms and enzyme activities in
the rhizosphere of P. polyphylla var. yunnanensis, and there was a certain synergy effect among the soil factors.
Among the three field trials, the effects in Anshun, Guizhou and Wanzhou, Chongqing were more ideal, which
provided a theoretical and practical basis for large-scale promotion of P. polyphylla var. yunnanensis in the field.

[Key words] Paris polyphylla var. yunnanensis; arbuscular mycorrhiza fungi; infection rate; soil

chemical index; enzyme activity
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Table 1  Effect of different experimental treatments on root

infection intensity of seedlings of Paris polyphylla var. yunnanensis

(X+s,n=10) %
b 3R ZH o RITMN Bt M 22 mrfR Il
S1 72.39+0.04° 63.19+0.08" 67.87+0.07"
S2 76.57+0.04° 63.96+0.06 82.72+0.11°
CK 51.06+0.03" 25.37+0.06" 44.72+0.03¢
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2 AERRAETHEEERIETEpHMEARARTSEEM TN (F+s5,n=10)

Table 2 Effect of different experimental treatments on pH and basic nutrient contents in rhizosphere soil of Paris polyphylla var.

yunnanensis (x+s,n=10)

A A /mg-kg!

A /mg-kg!

B g ke

9.460+0.069°
26.643+0.068°
14.629+0.149¢
14.617+0.106¢
18.945+0.061°¢
22.748+0.130°
10.254+0.096¢
13.462+0.088¢

8.843+0.256¢

100.565+0.091¢
177.010+0.0132
95.204+0.041°¢
99.683+0.041°¢
181.082+0.016*
98.505+0.100°¢
95.699+0.095¢
136.520+0.129°

92.774+0.083¢

66.495+0.114°¢
227.190+0.026*
148.012+0.198°
64.541+0.137¢
246.967+0.061*
137.407+0.097°
68.597+0.105¢
239.571+0.057*

157.025+0.113°

L) T b pH AHLFT/g kg!
S1 R TTM 6.650+0.080° 34.099+0.109*
LR 6.498+0.064° 34.107+0.219

P PRI 6.348+0.032¢ 25.76940.202°

S2 R TT M 6.640£0.100% 35.147+0.079*
Bt M 22 6.535£0.079% 33.750+0.165*

FN PRI 6.358+0.017¢ 25.66340.197°

CK R M 6.720+0.110° 36.657+0.057*
5t I 42 it 6.513£0.053¢ 32.702+0.088

kil 6.345+0.028¢ 26.982+0.102"¢

£3 AAABRAETHEHERRIE L EARBENFIN (s, n=10)
Table 3 Effect of different experimental treatments in
rhizosphere soil bacteria of Paris polyphylla var. yunnanensis (x+s,

n=10) %107 CFU-g"!

R

Ak PR PRI Bt 2 I

S1 47.944+4 716 41.944+1.794¢ 46.944+3.396°
S2 54.111£1.530° 50.000+2.290% 51.444+1.985%
CK 36.111+1.858¢ 30.556+1.642" 33.222+1.870¢"

x4 FAEAHBAETEERRETEEARHENZ N (s, n=10)
Table 4 Effect of different experimental treatments in
rhizosphere soil fungus of Paris polyphylla var. yunnanensis (X+s,

n=10) x103 CFU- g

mEPR I

PO T M Bt 2 T

S1 38.333+0.816° 49.167+2.383° 43.72243.574°

S2 31.778+0.750¢ 35.167+3.1534 34.000+1.1934

CK 45.167+1.986% 51.500+1.9522 49.167+1.346*
3 i PR 2 5 (P<0.05) .

x5 AREREALETEELERFRIENLZEHENF W (s,
n=10)

Table 5 Effect of different experimental treatments in
rhizosphere soil actinomycetes of Paris polyphylla var. yunnanensis

x105 CFU- g

=ikl

(x+s5,n=10)

Ab ¥R 2R R T M Bt 2 I

S1 52.667+1.054° 43.111+2.177¢ 47.667+1.491°¢
S2 56.333+2.431* 48.444+1.205¢ 51.833+0.723°
CK 42.222+1.747¢ 33.944+1.482" 37.056+1.611¢
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brt SR E MERS2 e R 6 nl M, 5 CKALAI L,
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it 5 B A7 FE A 2 35 1E A 6 (7=0.801,0.848 , P<0.01);
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(r=0.938,0.845,P<0.01) ; IR il 5 1 8 Ak A il & 12 77
TEA B 35 IEAH O (7=0.928, P<0.01) ; R P i 2 i 5
TR R A A TR RS A AE A S 3 I A G (7=0.891,
0.849, P<0.01) , 5 FL A £ i A7 76 M 5k & A AH OC (=
—0.838, P<0.01) ; V4 ol 1% il 5 ol M 1l 1 il 240 T 4K
BAETEML B 25 1E A 6 (7=0.977,0.800, P<0.01) ; Bl M4
14 1% 165 55 40 AT 00 o A7 A A S 3 IE A DG 1 (=0.804,
P<0.01) ; il £k T8 2 H 5 L TR B0 a7 A B 3 60RO
(r=-0.917,P<0.01) , 5 4 T& 0 & 17 76 e b 35 1 AH O
(r=0.964, P<0.01) , 1] L 7 % & 5 40 0 0 A7 72 )
A (,=—-0.912, P<0.01) , B ACA 5 h e IR
it | B M B TR I P O R A AE 0 3 I A OG (1=0.743,
0.746, P<0.05) , #& 11 i 55 3084 W 0k B 09 3% 1k 77 AE
5 A K (7=0.747,0.770, P<0.05) , it A AL S i 5
HSCER R Y O A A W EE DR A G (.=0.709,
0.775,P<0.05) .
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F6 AREAWAE TEEZRRIR L EEEFENTN (G5, n=10)

Table 6 Effect of different experimental treatments on soil enzyme activities in rhizosphere soil of Paris polyphylla var. yunnanensis

(x£s,n=10)

b IR il TR it i A 5 1 e R I Bl 5 R it AL A i

H I /g kg /g-kg! /g-kg! /g-kg! /g-kg! /g kg! /mg-kg!

S1  HERAM  14.074£0.027%  2.305+0.155¢°  0.121£0.009"°  0.058+0.008° 0.055+0.008¢  0.641+0.023¢ 2.877+0.077°
BN 55.149+0.028° 3.498+0.192%  0.035+0.010°  0.085+£0.025°  0.093£0.007°  0.731£0.042°  3.022+0.229°
ZEI 11.588+0.078%  6.295+0.123°  0.060£0.008°  0.070£0.008>  0.051£0.005¢  0.603£0.012¢¢  1.980+0.153"

S2 HEKJIM  15.024+0.043¢ 1.474+0.337"  0.14840.020°  0.075+0.003%*  0.075+0.011°  0.639+0.016¢ 2.175+0.262°
BN 46.749+0.027° 8.445+0.276" 0.084+0.019  0.115+0.020° 0.112+0.008*  0.756+0.014®  2.726+0.050°
AR 12.798+0.039¢  4.216£0.233¢  0.070£0.027°  0.090+0.007°  0.079+0.003  0.577£0.037¢  2.092+0.348"

CK  FERITM 9.898+0.045" 5.655+0.106*  0.009+0.006°  0.021+0.016¢ 0.008=0.004°  0.634+0.013¢ 2.234+0.212°
BN 49.338+0.023° 2.515£0.088"  0.007+0.002¢  0.033=0.025¢ 0.008=0.010°  0.7820.045" 2.722+0.125°
AR 11.28240.057¢ 8.461£0.196"  0.036£0.024°  0.018£0.017¢  0.004£0.001¢  0.591£0.019¢  2.076+0.325"

F7 HERRELELZFERNEXRY

Table 7 Correlation coefficient rhizosphere soil chemical index of Paris polyphylla var. yunnanensis

FHKT  pH AU HOGE SR AR WA R ﬁfm ﬁ?‘?ﬁfﬁﬁ @Zﬁ@fﬁ@ EE ﬁéfi; o gg ’i;;;t

pH -

AL 0.9352

A -0.442 -0.144

A -0.286 -0.089 0.513

AL 0.054  0.361 0.8012 0.631

O 0.025  0.341 0.848Y 0.562 0.9382

TE W Tl -0.430 -0.379 0.323 -0.107 0.108 -0.078

MR YERFREE  0.226  0.110 -0.455 -0.012 -0.152 -0.283 -0.339

PR -0.129  -0.037 0313 0.743" 0.550  0.359 -0.006 0.512

T VE B REG -0.023  0.085 0.241 0.746" 0.571 0.362 -0.058 0.558  0.977?

ESl 0.384  0.580 0.436 0.300 0.747" 0.770" -0.309 -0.023  0.248 0.327

R EEGE 0223 0.062 -0.527  0.196 -0.179 -0.366 -0.308 0.891% 0.631 0.663 -0.126

FEBE -0.199 -0.045 0412 -0.154 0.133  0.327  0.152 -0.838 -0.637 -0.631 0.202 -0.917%

Al A 0.054 -0.043 -0.296 0.375 -0.002 -0.204 -0.195 0.849> 0.800% 0.804> —0.098 0.964> -0.912%

HEALERE 0286 0.544 0.7090 0.283  0.845% 0.928Y -0.137 -0.236  0.214 0.208 0.775" -0.367  0.289 -0.259 -

:VP<0.05,2P<0.01,

JHO20 AR 5 A A X6 ) 2% R T 2 P T AR T X
TELH AR AR PR A 58 45 4 1 R i AF 98 B L 7 3 K H
Pl v, R TR) AMEL B TR A TR ) 3 BB A A b A= e YL
MR R, I R A 1 TR AR 2R A DAt 6 5
1 pH, A AL BT & d, S8 o, AR 1 A R AN
B I A 2 R T L 5 KA L g, A PR A L
AR PR+ 8 pH JC B A8 Ak, 156 B AR S 58 B2 R Y
4 AM E IR A WA LT %A A R ek A
BIL BT 7 2 W B8 o, U BH A PR ZH ST, S2 AR AR PR
TP ERY RS WSS CKA A, AL
- 114 -

R R AR G T T Ak B
ST, S2 YL H B AR B M8 vp AT LB R B R
JUR AR . BEWITE R BRI o B R B A
AM H R EE R T W P B T TP X 5l %
S5V BT A A

BT b AR W A Dy o P R BR A A i AR
Z— WO AR B Bl A R B B i 3 A 1R T L
BRI R AR T 2 PR ) A A B A ] R o
TCAE W 1) e B R i L A — i R b e s i 2
AR A o AR BT TS R W], Ak B 21 30 T B AR B
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b AR A AM EURR S, AR T IR L LT R KR
Hohn, i 15t ] 3 ok 42 A AN UEE AMECRR  BAR P
Serp AR IR R A T Rl AR AE g B A
TR 2 A R T IR T R T R, AT e o YR R
BARKKRE X — T4 R 5 S0k b I 45 Y 45
WA G o UL IR SN IR AM R AT ARG T
PR PR - SRRl A Wy 4 4, 38 5k - SR .

25 JHAL W) AR PR - S 2 W DL ROHR & 23 W )
e R EmE A T EORTE L, HIERUE SRR
G VA (0BG INAT R T R R e
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