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[ Abstract] Objective: To investigate the effect of different arbuscular mycorrhizal (AM) fungi
combinations on the rhizospheric environment of Paris polyphylla var. yunnanensis. Method: The different
combinations of 12 arbuscular mycorrhizal (AM) fungi species were inoculated to the seedlings P. polyphylla
var. yunnanensis planted in the sterilized soil under the condition of room temperature to investigate their
infection abilities and effects on the root activity, soil nutrient contents, enzyme activities and microbial

community structure of P. polyphylla var. yunnanensis rhizospheric environment. Result: The inoculation of
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exogenous AM fungi can regulate the spore densities and infection rate of P. polyphylla var. yunnanensis
rhizosphere AM to improve the root activity, the exogenous AM fungi can also regulate the nutrient contents in
the rhizosphere soil, increase the contents of total glomalin and easily extracted glomalin, increase the abilities of
P. polyphylla var. yunnanensis to absorb the available N, P and K, and increase the enzyme activities in the
rhizosphere soil, improve the microbial community structure, and improve the rhizospheric environment of
P. polyphylla var. yunnanensis by increasing the bacteria/fungi and bacteria/actinomycetes quantity ratios and
reducing the fungi/actinomycetes quantity ratio. Conclusion: Different AM fungal treatment groups had certain
effects on the physicochemical properties and microbial community structure of the rhizosphere soil of

P. polyphylla var. yunnanensis, which provided a technical basis for the cultivation of P. polyphylla var.

yunnanensis.
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coralloidea ,Racocetra fulgida

S3 Rhizophagus intraradices, Septoglomus deserticola,

Claroideoglomus claroideum, Rhizophagus clarum

S4 Gigaspora rosea, Gigaspora albida, Scutellospora pellucida,

Racocetra coralloidea, Claroideoglomus claroideum ,

Rhizophagus clarum

S5 Gigaspora albida, Gigaspora margarita, Racocetra
coralloidea, Racocetra fulgida, Rhizophagus intraradices,

Septoglomus deserticola

S6 Gigaspora margarita, Gigaspora gigantea, Scutellospora
calospora, Scutellospora pellucida, Septoglomus deserticola,

Claroideoglomus claroideum

S7 Gigaspora rosea, Gigaspora margarita, Scutellospora
pellucida, Racocetra fulgida, Rhizophagus intraradices,

Rhizophagus clarum

S8 Gigaspora albida, Gigaspora gigantea, Scutellospora
calospora, Racocetra fulgida, Rhizophagus intraradices,

Claroideoglomus claroideum

S9 Gigaspora rosea, Gigaspora gigantea, Scutellospora
calospora, Racocetra coralloidea, Septoglomus deserticola,

Rhizophagus clarum
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Table 2 Classification criterion of Chinese soil nutrient content

259 2R /g kg' HMA/mg-kg! EWi/g-kg!  HABE/mg-kg! /g kg! HEMEN/g kg'  HHW/g-kg!  FEAIEM
1% >2 >150 >1 >40 >25 >0.2 >40 E1
2% 1.5~2 120~150 0.8~1 20~40 20~25 0.15~0.2 30~40 BE
3% 1~1.5 90~120 0.6~0.8 10~20 15~20 0.1~0.15 20~30 o 4§
49 0.75~1 60~90 0.4~0.6 5~10 10~15 0.05~0.1 10~20 @i
54 0.5~0.75 30~60 0.2~0.4 3~5 5~10 0.03~0.05 6~10 =
6% <0.5 <30 <0.2 <3 <5 <0.03 <6 B ke
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Table 3 Changes of spore densities in rhizosphere soil treated by different AM (x+s,7n=10) ~/10g+
4k 3 20 Tl T2 T3 T4 TS

S1 26.5+£3.501* 14.5£1.500" 26.0+£1.000" 39.0+0.001¢ 13.0£1.0004
S2 11.0£1.000¢° 19.0£0.002¢ 71.5+1.500* 57.0+0.001° 13.5+0.500¢
S3 22.0+4.501° 18.5+1.500¢ 35.5+2.500" 36.0+1.000° 12.0£1.0024¢
S4 10.5+£4.501° 16.5+0.500° 58.0+1.000° 28.5+3.500¢ 21.0+1.00%

S5 12.5£2.500% 14.0£2.000° 54.5+1.500¢ 37.0+1.000° 16.5+0.500°

S6 12.0£3.0014" 50.5+1.500* 22.5+2.500! 36.0+1.000° 22.5+0.500°
S7 13.0+2.000¢ 26.0+2.000° 28.0+£1.000¢ 43.0+0.001°¢ 21.5+0.500°
S8 13.0+0.001¢ 15.0+0.001° 40.0+2.000° 33.5+1.000° 25.5+0.500°
S9 14.0+4.001° 46.5+1.500° 56.0+3.000° 84.0+3.001* 17.5+0.500°
CK 8.0+1.000# 14.0+1.000° 20.5+0.500' 33.0+0.001° 11.5+0.500°

H e F SRR ERZE R A G X P<0.05(FK 4~13[) .
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S1,S2,S3,S4 Fl1 S8 i = B AL R AM (2 JL £(K T i 5 AL, 5 T4 1 35) S6 4b B Ah , 4% 4b B 4H =~ 1
CK 4 ;M fE 4 AbBRZH H,S1,S2,S3 Al S8 H AM ELH PEAR B - 8 vp B $ Bk e 5 3% 0 i A R)  J CK 4
RYCGRAET2 5 TIM LA BEFIK, MR XA REA WA REFERG. SO0MA K CKANR BB =5
L W 4, LRI L, SRR AM BB X 2 AR Y TSR PR b B 4R HORR T A S 3 DL T2 I

AM LT 4= G B2 HAT VR (R ) 7 i, J5 SR BT S I nT RER [ T 2 T2 i 3145
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Table 4 Changes of mycorrhizal infection rates treated by § . BN — .
di o B PR I BRI E R S EA LK 6, 45
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H 2N M7 '\ 5 Mvs ) F 5 MIvs
T - T3 ) = BB TR SO AL B, T2 i S5,S7 4b B, T4 A

S5 ALFR AN, 4% HF 0] 45 Ab B 2 g AR AR PR HE B R
HREGRBECKANA BERIN, 504K CKA
SR EBRRE P ARG RS BEET2ETIR
FHIEAL, 5 5 BOk RS R o E R,

3.5 AR AM E A G X = ESRRE S
B9 520 AE T3 4], T4 B 359 F0 TS IFY, 4% 4k 3 40
AR TG 18 CK 0 A i35 42 5 , M A T1, T2 i,
FAL P AR R WG ) W EAR T CKA 35 CK 4 2 =
ANE G, UL 7, R T AR R G 0 AM BB AR
sk i o X AR A — 43 7 R T FE AR TR R
36 1, TS AM EC I 5 e RS A ) R T R
A FEA] K CK 4l AM ELTE 48 77 4 ARG, {7 A A A 56 R 5 AR A PR AR K 385 T o AR
1) 5 $i BUER 1 B 28 94 A 0 A R A 8 o o MR R TE 1. A A B4 Fe CK MR 2R 3% 77 76 A [ i

x5 EMAHAMEEMN ZAEXRETESRIKEZTRHME (35,2=10)

S1 95+0.82¢  78+0.77° 100+1.11*  98+0.16* 100+0.46"
S2 95+£2.25¢  70+0.15" 100+0.38* 100+2.50* 100+0.81*
S3 100+£0.60°  82+0.01¢ 100+4.01*  96+0.14° 100+0.66°
S4 67+£1.70°  90+0.09¢ 100+0.86* 100+1.32* 100+0.42*
S5 100+2.83*  100+0.48*  90+0.09¢  95+0.01¢ 100+1.18*
S6 7542.21¢  100+0.01* 100+1.80°  98+0.35° 100+0.45°
S7 100+1.58*  100+0.55* 100+3.40*°  90+2.73¢ 100+0.83°
S8 100+0.01*  90+0.38¢ 100+0.53* 100£2.05* 100+0.34*
S9 98+0.01° 100+0.64* 100+0.01* 100+0.77* 100+0.01°
CK 56+1.61"7  95+0.72°  96+0.51°  90+0.12¢  94+0.14°

Table 5 Easily extracted glomalin contents in rhizospheric soils inoculated by different AM fungi treatment groups (x+s,n=10) pgeg!
4ib PRLZH T1 T2 T3 T4 TS
S1 1342.857+1.871° 1118.159+1.674* 1393.906+2.684* 1388.675+1.367" 1356.542+1.985¢
S2 1252.679+2.894% 841.664+2.945% 1390.917+1.436* 1461.909+1.984° 1343.091+2.641°¢
S3 1289.286+2.945% 933.580+1.643° 1396.895+2.678* 1 540.374+2.641° 1487.317+1.352°
S4 1 342.857+1.947° 831.202+2.734¢ 1426.039+1.694* 1375.224+1.369" 1378.213+2.987%
S5 1261.893+2.645% 808.037£1.367¢ 1331.135+2.423¢ 1405.115+2.684% 1477.602+2.961?
S6 1303.572+1.654% 850.632+2.684% 1380.455+2.671* 1 314.694+1.642¢ 1 468.635+1.658*
S7 1347.322+2.698° 895.469+1.453% 1378.961+1.384* 1 414.830+2.934% 1 445.469+2.694*
S8 1490.179+1.678* 878.281+2.974b 1 402.874+2.642* 1435.007+2.674° 1 448.458+1.562?
S9 1214.732+1.645¢ 820.740+2.364¢ 1362.520+1.984* 1391.664+1.952% 1 408.105+2.375°
CK 1 174.554+2.864¢ 705.659+1.546¢ 1 189.898+2.957° 1 358.784+2.367% 1 208.580+2.6344

x6 EMARNAMEENZEERRRTESREERHRM (+5,2=10)

Table 6 Total glomalin contents in rhizospheric soils inoculated by different AM fungi treatment groups (x+s,n=10) neg g
Ak HH 2 T1 T2 T3 T4 TS
S1 1865.179+2.367¢ 1671.148+3.698¢ 1760.075+3.641°¢ 2026.107+2.684° 2 186.026+3.124*
S2 1 885.715+3.105% 1731.678+3.425° 1741.393+2.314¢ 1729.436+2.458¢ 2 141.936+2.147°
S3 1 955.357+2.364¢ 1 795.197+2.684* 1722.71143.256° 2 026.107+2.364° 1 868.431+2.684¢
S4 1923.215+2.984¢ 1732.425+2.147° 1724.205+2.641¢ 2 080.659+2.654* 2 097.099+2.214¢
S5 2 024.107+2.641* 1 602.398+2.684¢ 1719.721+£2.985¢ 1 633.037+3.214" 2 069.450+2.364°¢
S6 1 886.607+2.984¢% 1614.355+2.159¢ 1 828.825+2.324° 1982.018+3.684¢ 2091.121+2.846°
S7 1.981.250+2.314% 1 602.398+2.364¢ 1 882.629+2.426* 2077.670+2.641* 2 145.673+2.684°
S8 1.998.215+2.647% 1 664.049+2.156° 1 881.882+2.398* 1672.643+2.123¢ 1915.510+2.158¢
S9 1760.715+2.610° 1613.607+2.341¢ 1 816.868+2.145° 1 970.808+2.624¢ 2 081.406+2.341¢
CK 1774.107+3.258" 1 605.387+2.694¢ 1 671.895+2.168¢ 1 630.048+2.843"F 1794.449+2.145°
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W R SETm e TR R B 2Rk B & CK 4l
25 B S AR R TG 1 AE T3 B A B e B S AR

R7 TEAMEELBEZBHERRRZENEN (3+5,0=10)
Table 7 Changes of root activities treated by different AM fungi (x+s,n=10)

T4 FI TS W30 R A, L J50 DR Al B2 A s AR &R 3

Qb B2 Tl T2 T3 T4 T5
S1 0.748+0.054 10.429+0.035 10.703+0.084 6.199+0.069 4.216+0.035
S2 0.733+0.026 8.337+0.036 7.648+0.068 5.066+0.064 4.795+0.034
S3 1.011£0.054 7.955+0.047 8.629+0.052 3.408+0.052 4.705+0.056
S4 0.483+0.034 5.574+0.064 10.647+0.056 5.335+0.047 4.372+0.047
S5 0.857+0.028 6.901+0.058 10.805+0.053 5.084+0.053 5.819+0.049
S6 0.838+0.054 7.235+0.064 6.824+0.062 3.922+0.042 6.021+0.056
S7 0.902+0.068 5.851+0.052 9.381+0.034 3.894+0.058 7.406+0.034
S8 0.811+0.064 3.902+0.034 7.522+0.038 1.793+0.034 4.985+0.064
S9 0.768+0.052 4.711£0.027 6.371£0.046 4.042+0.064 5.895+0.054
CK 0.770+0.035 8.688+0.035 7.032+0.049 0.944+0.051 3.884+0.042
3.6 A AM E R 4 A b B X 2 mE AR PR 4 g 2 Ab 2 N R AR R 2 TR R R

Tit 5 1 Y
AR B - S v 2 R R A T R L BR S9 LS,

W 5 CKZALAR L, 4% 4b B4 = pg i AE

BN T 2] TS B3, 45 40 PEZH AR B £ 38 vh 2 1 il
1545 ) B s Y 2 S8,S8,S7,S83,S9, LS.

*8 AFRAMEFRESLAENZHERRERLEBFENZM (3+s,2=10)

Table 8 Effect of different AM fungi treatments on enzyme activities in rhizospheric soils (x+s,n=10)

AhFE MR
4

B 1
/mg-kg!

JI T
/g kg!

i P 5 1 it
/g kg!

e ol 2 it
/g-kg!

/g kg!

ot S Ak Sl
/g kg!

/g-kg!

S1

S2

S3

S4

Tl
T2
T3
T4
TS
Tl
T2
T3
T4
TS
Tl
T2
T3
T4
TS
Tl
T2
T3
T4
TS

1.341+0.114"
11.701£0.027°
14.713+0.012¢
3.494+0.009"
2.737+0.077"
4.299+0.079¢
5.640+0.056¢
17.862+0.010¢
3.608+0.009¢
3.974+0.014f
9.655+0.048
6.536+0.048¢
8.320+0.021"
9.872+0.003*
6.529+0.019¢
2.007+0.088°
2.784+0.113F
8.463+0.020"
7.858+0.004¢

3.572+0.013¢

13.426+0.012¢
15.037+0.284f
26.350+0.012¢
4.215+0.007°
16.115+0.013%
18.944+0.010¢
12.722+0.336¢
24.245+0.013f
5.079+0.006¢
20.670+0.016*
20.630+0.015*
17.352+0.246¢
23.018+0.014¢
7.343+0.004¢
13.169+0.011°
8.759+0.016¢
15.889+0.269¢
30.807+0.010°
4.462+0.007°

12.882+0.012¢"

0.607+0.067¢
0.546+0.057¢
0.183+0.017°
0.256+0.122¢
0.450+0.061%4
0.791£0.056¢
0.702+0.045°¢
0.182+0.017°
3.190+0.010*
0.544+0.033¢
0.554+0.038"
0.939+0.033¢
0.232+0.013¢
0.290+0.108¢
0.789+0.074°
0.627+0.060¢
0.592+0.053¢
0.208+0.015¢
1.768+0.018°

0.506+0.0734¢

0.272+0.070"
0.384+0.082¢
0.244+0.013°
0.821+0.004*
0.450+0.063¢
0.209+0.058"
0.310+0.101°¢
0.180+0.017°
0.414+0.008°
0.544+0.034°
0.686+0.040°
0.348+0.090°
0.167+0.019¢
0.260+0.012f
0.789+0.077°
0.505+0.082¢
0.533+0.059°
0.244+0.013°
0.309+0.010°

0.381+0.092%

0.426+0.109"¢
1.321£0.130%
0.486+0.064¢
0.410+0.076¢
1.590+0.078°
0.493+0.127¢
2.097+0.082°
0.737+0.042¢
0.543+0.058¢
1.357+0.104°
2.472+0.080*
0.851+0.202¢
1.058+0.030°
0.449+0.070¢
2.148+0.113®
0.917+0.153¢
0.900£0.191<
0.611+0.051°
0.400+0.078¢

1.129+0.128¢

0.562+0.117*
0.713+0.043*
0.141£0.022!
0.386+0.079%
0.258+0.105¢
0.560+0.054
0.661+0.046*
0.156+0.019"
0.211£0.144¢
0.560+0.121?
0.466+0.076*
0.697+0.043*
0.313+0.010°
0.419+0.072%
0.401+0.122°
0.491+0.102?
0.716+0.042*
0.214+0.014¢
0.416+0.073%

0.298+0.106°

4.163£0.104¢
2.601£0.066%
2.066+0.083
1.562+0.110°
1.659+0.0734¢
1.954+0.105¢
2.331+0.074<
1.623+0.106"
1.480£0.116%°
1.628+0.100%
4.433+0.067°
2.901+0.059*
2.051+0.084
3.054+0.056*
2.580+0.107*
2.519+0.077"
2.651£0.065%
1.949+0.088%
1.682+0.102°

2.239+0.141%
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AbFE IR & F JiR it 2 M T T o P I 1l T W 1 6 o S AL A R
4 iy 1A /mg-kg! /g kg /g kg /g kg /g kg /g kg /g kg
S5 Tl 5.947+0.033¢ 7.111£0.013" 1.785+0.067° 0.463+0.076% 0.574+0.120" 0.487+0.092° 2.825+0.092¢
T2 4.905+0.064" 19.315+0.221° 1.691+0.019* 0.622+0.050* 0.584+0.294¢ 0.666+0.046* 2.214+0.078%
T3 12.98+0.013¢ 32.028+0.010% 0.19740.016° 0.314+0.010* 0.842+0.037¢ 0.299+0.010¢ 1.649+0.104%
T4 4.905+0.006° 9.600+0.003° 0.274+0.114" 0.373+0.008¢ 0.644+0.049¢ 0.490+0.062* 1.54240.111<°
TS 9.410+0.200°¢ 15.801+0.017¢ 0.455+0.079% 0.410£0.102%d 1.441+0.169° 0.330+0.128¢ 1.867+0.109
S6 T1 2.007+0.077" 9.583+0.013" 1.579+0.061° 0.535+0.063% 1.266+0.078° 0.451+0.105° 5.543+0.073*
T2 4.598+0.068¢ 19.093+0.224¢ 1.518+0.021° 0.523+0.060° 3.191+0.054* 0.733+0.041* 1.363£0.12%
T3 17.601+0.010¢ 27.855+0.011¢ 0.259+0.012 0.229+0.014¢ 0.94240.033¢ 0.285+0.011°¢ 1.582+0.109%
T4 2.835+0.011 12.201+0.003* 0.275+0.114f 0.138+0.023™ 0.878+0.036% 0.396+0.077%* 1.613+0.106°
TS 4.051+0.077" 14.896+0.013¢ 0.500+0.0614 0.500+0.063% 2.219+0.078* 0.290+0.105°¢ 2.346+0.073*
S7 Tl 1.565+0.014¢ 12.667+0.016° 0.798+0.033¢ 0.575+0.034¢ 0.842+0.104¢ 0.531+0.121° 0.702+0.100"
T2 3.301+0.095" 23.870+0.179* 1.636+0.019* 0.505+0.062° 3.081+0.056* 0.737+0.041° 2.056+0.084<
T3 35.946+0.005* 31.092+0.010° 0.243+0.013° 0.140+0.022" 1.168+0.027* 0.243+0.012f 2.030+0.085*
T4 4.233+0.007" 3.697+0.008¢ 0.3124+0.100° 0.402+0.008¢ 0.445+0.070° 0.352+0.086° 1.842+0.093°
TS 21.764+0.014° 12.454+0.0168 0.909+0.033% 0.909+0.034° 1.668+0.104° 0.251+0.121¢ 1.720+0.100%
S8 T1 2.539+0.019* 13.111£0.011¢ 0.627+0.074¢ 0.397+0.077¢ 1.028+0.113¢ 0.368+0.122° 0.579+0.107
T2 9.2544+0.034* 24.481£0.175* 0.670+0.047° 0.353+0.089¢ 1.08440.158¢ 0.727+0.042° 2.158+0.080
T3 23.694+0.007° 28.941£0.011¢ 0.210+0.015¢ 0.189+0.017¢ 0.572+0.055° 0.411+0.007* 2.127+0.081%
T4 9.780+0.003° 2.925+0.011 1.459+0.021° 0.142+0.022" 0.6314+0.050° 0.417+0.073% 0.905+0.190¢
TS 16.274+0.019¢ 17.784+0.011° 0.407+0.074% 0.407+0.077%d 1.524+0.113° 0.249+0.122°¢ 1.598+0.107¢
S9 Tl 2.31440.013¢ 19.481+0.012° 0.770+0.073¢ 0.912+0.092° 0.403+0.128" 0.460+0.106° 5.314+0.141°
T2 9.467+0.033¢ 20.111£0.213* 0.745+0.042¢ 0.341+0.092°¢ 1.456+0.118¢ 0.722+0.042° 1.91340.090°
T3 6.827+0.0258 31.628+0.010% 0.23340.013°¢ 0.204+0.015¢ 0.92740.034¢ 0.326+0.009° 2.216+0.078*
T4 6.508+0.005¢ 3.485+0.009" 1.353+0.023¢ 0.251+0.012¢8 0.766+0.041° 0.442+0.069% 0.997+0.1724%
TS 24.309+0.013° 16.444+0.012¢ 0.418+0.073< 0.341+0.092f 1.354+0.128° 0.287+0.106° 1.216+0.141¢
CK Tl 1.116+0.200! 6.688+0.017 0.386+0.0792 0.208+0.102f 0.188+0.169 0.222+0.128¢ 0.513+0.109!
T2 2.063+0.152! 10.969+0.390" 0.365+0.086" 0.305+0.103¢ 0.541+0.317¢ 0.656+0.046° 1.22340.140¢
T3 5.610+0.031" 18.307+0.017" 0.170+£0.018¢ 0.134+0.023" 0.390+0.080" 0.124+0.024 1.414+0.121°
T4 0.532+0.059’ 2.303+0.014 0.234+0.134h 0.133+0.024 0.393+0.080° 0.210+0.144¢ 1.017+0.169%
TS 1.564+0.200 11.840+0.017" 0.385+0.079¢ 0.307+0.102F 1.0244+0.169° 0.237+0.128¢ 1.572+0.109%

25 B 01 4% Ak B2 2 R AR AR PR - 4 v R il T
PERCK A B &4 , & AL J2H S ) BH =~
AR AR B A 9 b DR TR M AE T1 2 T3RHH 2 BT
AT AE T4 Je TS BRI N R, T1 2 TS B 45
A 32 7 e AR PR A v R I T e Y 4 i)
J&S3,88,85,86,S2.

Bk TS HF S1,S8, 89 4b B LY Ab , Hi 4y 45 b # 4]
5 U TR P T O MR B T CK 4L, Hoh T
) S5 AL, T2 B4 S5, 87 b R, T3 I S6 Ak B,

T4 A S2 AT, T5 I 1 S7 4k T AE [7] I 19 4% 4k 34 b
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i A Tl T O A = o RDE, 2B PR K CK 4l
T 1 5 T2 G 3 P A (] o 30 22 T e e 3

Bk T2 A S1,S2,S3,S8,S9 4b B, T5 if 4 S4,
S5,S8,S9 4b ¥l 5 CK 21 2= 55 AT @ LI Ak, 4% B A O
A4 B ) 2 R AR AR PR A 5 v B R TS M 2 G
FE T CK A . MT1E TS W, v il 18 1t 0% 1k
1 43 ) & 89, 85,85, S1 R ST AL B . 2 kb H 4]
K CK 2 B 5 B AR Bt 58 b 1 % 1R 1 7€ T2 B 1A 4%
T1 A4 3 T, 7E T3 BI04 T2 B 30 At 5 1%
I, Wil J5 A€ T4 A1 TS B HASE T3 B A B2 T+ .
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& T2 B 49) S3,S4,S5, S8 Ab B, T4 A 1 S1, 83,
S4,S7Ab L5 CK 41 22 57 AN U W Ab , 45 i 309 HL 4 A 3t
1z B TR AR B b o B Ol R S T Y W
T CK 4. M T1E]TSBF A, G B 2 e 37 P A i 110
A3 52 T1 I S3 4038, T2 i 5] S6 F1 S7 &b B, T3 It
W] S7 4b L, T4 i) S6 4b B, STS A ] S3 il S6 Ah Fi
25 Ab 32 Je CK 4 = F 5 R AR B - 18 b il 4 ol i iy
T P AEAS [ e 301 34 52 1 a3

i T4 ] S2 4h H 5 CK 20 2 % A e LLAN , 45
Bf 30 Ay A 3 A Y B AR AR B R S
filg G P B T CK 4l . Hob, T S1, 82,
S3,S4,S5,S87,S9 4k B, T2 i 39 iy A 4b ¥R, T3 i}
S8 4b ¥, T4 if ] S1,83,S4,85,56,S8,S9 kb ¥, T5
AF 0 S2 4b 3 v 1Y) gk AR Ak S I P A (D S A v A e
25 4b PR ZH K CK 2 3 % Ak S0 0 1k AE T2 B 4 AH X
T1B A 3 T 5, A T3 2 TS B2 A1 .

s T2 i 3 S6 4b ¥, T3 B S2,S4,S5,S6 4b 3,
T4 S8, S9 kb , TS A1 S1,S2,85,87,S8,S9 4b
5 CK AT W % 22 5 4h , & i AR b P = e

PERR B e rh e R E = T CK 4, Hf
T1 3 S6 &b B, T2 iF 4] S1, 83 4 B, T3 A4 S1,
S3,S7,S8,S94b L, T4 I} 5] S3 4b 34, T5 1} 4] S3, 84,
S6 Ak 3R AE [7] Bsf 30 45 Ak 2 o B oA e 1k B v o TR
S3 4 B v 2 B R AR PR - 18 v 1 T W G O 1 AE 45
AP HAGR 2 0 35 3 T CK 4l . A0 HEA = FE AR B
S e RERE S M T TS I R R
CK 4 P REMEEE R E A T1 2 TS 2 Ik,

3.7 AR AM FER 4 A b P 2 Fe A AR PR
FRATHIREM R ER 9N A, A AL BRAL A CK AL P i 4
5T B BUAE (0.547+0.057)~(1.831+£0.017) g+ kg™,
J& Tk = 2 v A5 [ AR B 4 ATE (105.004+
0.043)~(384.962+0.015) mg-kg", J& T i 4 5| £ 5
Fie SIS i N RS B I A s v i T e e R R o)
A i 5 CKAZ 5 A Bl T CK4.
LI R T g 2 2 AM BB S A 6 b AT R
IR W RE B o, T e W SRR S /AR T
CK 4. #AbH2 K CK 24 2 fg EREMR b + 38 vh 4
R RCR B i R R B (R RS 2 2 T R R

x9 ZHERRBRIEDPL2ARBEHASEETRAMPEN (3+5,2=10)

Table 9 Changes of contents of total nitrogen and available nitrogen (x+s,n=10)

Ui b B2 T1 T2 T3 T4 T5

L% /g kg S1 1.481+0.021¢ 0.691+0.045b 0.595+0.053¢ 0.573+0.055 0.558+0.056<
S2 1.491+0.021¢ 0.711+0.044% 0.771+0.041° 0.637+0.049° 0.578+0.054"

S3 1.657+0.019¢ 0.647+0.048b 0.701+0.045b° 0.614+0.051° 0.576+0.054°

S4 1.467+0.021¢ 0.676+0.046b 0.652+0.048" 0.612+0.050° 0.547+0.057°

S5 1.755+0.018° 0.736+0.043% 0.647+0.048° 0.554+0.057¢ 0.519+0.060¢

S6 1.684+0.019< 0.681+0.046 0.654+0.048° 0.572+0.054 0.368+0.085

S7 1.692+0.019< 0.509+0.062°¢ 0.662+0.047° 0.549+0.057¢ 0.495+0.063¢

S8 1.4540.022¢ 0.623+0.050" 0.603+0.052° 0.551+0.057¢ 0.323+0.097¢

S9 1.433+0.022¢ 0.706:0.044b 0.653+0.048" 0.628+0.050° 0.387+0.081¢

CK 1.831£0.017° 0.760+0.041° 0.774+0.040° 0.739+0.042° 0.607+0.052°

AR /mg - kg S1 314.528+0.018° 220.478+0.019° 175.007+0.024° 133.000+0.022¢ 122.561+0.037<
S2 306.225+0.019¢ 203.001+0.021° 132.934+0.032¢ 118.941+0.024¢ 108.533+0.042¢

S3 276.434+0.021¢ 181.972+0.023¢% 147.061+0.029¢ 128.319+0.022¢ 112.056+0.041%

S4 362.223+0.016° 161.016+0.027¢ 151.635+0.028¢ 139.987+0.020% 105.00440.043"

S5 306.233+0.019°¢ 206.54140.021° 139.992+0.031¢% 125.93140.023¢ 125.987+0.036°

S6 265.913+0.021¢ 174.940+0.024¢ 128.328+0.033¢ 107.345+0.027¢ 104.98740.043"

S7 323.167+0.018° 181.909+0.023% 140.009+0.03 14 140.01440.020% 116.637+0.039b

S8 256.641+0.022% 189.0060.023° 165.728+0.026° 123.595+0.023¢ 104.930+0.043"

S9 244.977+0.023" 132.966+0.032¢ 125.950+0.034¢ 118.9350.024¢ 102.633+0.044°

CK 384.962+0.015° 189.02040.023¢ 221.629+0.019° 143.51440.020° 125.950+0.036°

10 7] 1, 4 Ab B4 K CK 41 = 7 RS AR B £
39 v A R 0 BUOTE (0.183+14)~(1.785+0.014) g-kg,

7 ORBE RO B 7E (0.913+0.034) ~ (53.119+
0.001)mg-kg', B 2K, EMBE FE M,
- 103 -



9526 B 22 1 hESREHFFFERE Vol. 26,No. 22
20204F 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

MAT1 I TS B[] BL N, 4% b 320 F CK 4 = R %
RIr b 2T REZMELTHRE LI EH,
TS5 e wE & B R T T, s S e T
Fefad, M T1ETSHA, £5 4b 24 = Y B R AR B

TR e S R T CKA, HER T2 8 1 S2
b 2H K2 T4 W S2, 85,86, S7, S8 Ab B4 L) 4b
25 Ab A 2 e TR AR B A A v AL Y Y
it F CK 4.

F10 ZHERRBIEFLHRELAHBSEERRMBEL GLs,n=10)
Table 10 Changes of contents of total phosphorus and available phosphorus (x+s,n=10)

i pigE N Tl T2 T3 T4 T5
W /g-kg! S1 0.607+0.012¢ 0.546+0.011° 0.183+0.014¢ 0.256+0.010" 0.450+0.012¢
S2 0.79120.012° 0.702+0.011¢ 0.182+0.015¢ 0.190+0.011" 0.544+0.012¢
S3 0.554+0.013¢ 0.939+0.013¢ 0.232+0.014° 0.290+0.015¢ 0.789+0.013°
S4 0.627+0.012¢ 0.592+0.013¢ 0.208+0.014° 1.768+0.013¢ 0.506+0.016¢
S5 1.785+0.014 1.691+0.012° 0.197+0.012° 0.274+0.011¢ 0.455+0.014¢
S6 1.579+0.014 1.518+0.015" 0.259+0.014° 0.275+0.009° 0.500+0.014¢
S7 0.798+0.015" 1.636+0.013° 0.243+0.012° 0.312+0.014¢ 0.909+0.014°
S8 0.627+0.015¢ 0.670+0.015¢ 0.210+0.014¢ 1.459+0.013° 0.407+0.012¢
S9 0.770+0.015¢ 0.745+0.019¢ 0.233+0.018° 1.353+0.009° 0.418+0.019°
CK 0.386+0.015" 0.365+0.0312 0.170+0.015° 0.234+0.017¢ 0.385+0.018"
HAH/mg - kg! S1 48.249+0.001¢ 18.896+0.002° 16.434+0.002° 12.934+0.002f 7.230+0.004°
S2 25.098+0.0012 21.174+0.001° 15.528+0.002° 20.636+0.002° 0.913+0.034)
S3 22.662+0.001" 19.917+0.002° 6.058+0.005 6.176+0.005" 2.901+0.011"
S4 31.189+0.001° 19.274+0.002¢ 10.675+0.003¢ 5.648+0.006' 4.363+0.007°
S5 34.843+0.001° 17.053+0.002° 7.403+0.004" 24.663+0.001° 2.491+0.013
S6 25.097+0.0018 6.351+0.005" 5.652+0.006’ 19.798+0.002° 5.062+0.006°
S7 51.901+0.001° 13.664+0.002¢ 17.805+0.002° 13.487+0.002¢ 5.705+0.005¢
S8 25.101+0.0018 4.363+0.007 13.665+0.002¢ 17.464+0.002¢ 7.935+0.004°
S9 36.062+0.001¢ 4.947+0.006! 16.174+0.002¢ 11.964+0.0032 3.309+0.009¢
CK 53.119+0.001° 20.034+0.002° 19.608+0.002* 12.933+0.002° 8.28240.004°

2 11 AT, 45 Ab B4 R CK 41 = 7 B B AR B
+ 5 v 4 B R R 43 BUAE (19.930£0.016) ~(41.397+
0.005) g- kg, 3 2 B it &t 7 %X 7E (0.124+0.028) ~
(0.073+0.056) g-kg' , B T H K+ & E2FE &K
o M PR A HE A B 1 R T2 B 45 Ak B A IR T
CK 41, T4 1 TS B )45 Ab B4 Z 505 CK 22 = AW
LA, Hi A A I 4% A B A 280 T CK 4. AR
B A M2 SRR B A N A A B S T CK 4l
CK 20 F1 45 4b #E40 [F] — 20 1N == 7 3 M6 AR B £ 338 4= 4
T ik B R A ) () HE RS 2 RR b TR e DR AT g
SR il FF 3 35 RIS B 0T 2 AD T, S ASOE S o B R A
N ASR NS oo =l N 5 S Y S ] e P s
P A % 8 O 2 T IR

oy 12 A0, % T4 FTS I 351 LL Ak, H 4y 4% i
W45 Ab P2 2 P AR AR B 8 pH O R AT
TR M A A e CK 4~ B AR AL 41
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pH TEA A B 5258 T R e BTk
3.8 A AM E [ 4 A 4b FEXT 2 g FE AR AR PR £ 3
AR e R R 13 AT, A A I A% Ab
MM mmMERREEEAERIEYEEL T CK
o Hod TR S4 4b B T2 HH S1 AR B, T3 B3
S8 AbH, T4 R 4] S6,S6 4b B, TS Bt S9 Ab 2 rf () 41
PR S 7 ) I 40 4 b 3 b b i

Bk T1 A3 45 Ak B0 40 v 25 g o S AR O 4 18 LT
Bk = T CK 4, T4 WY SO AL R, TS i 1) S6 4k 33
W= AR PR LA H R A 5 CKA 2 7 A
W S Ah , HE Ay sk 40 45 Ak BE b EC R B W D T
CK 4.,

[ T1 1) S4,S5 40 FH , T2 B 3] S1~S9 4b FE, T3
i S6, S8 AL, T4 if 3] S5~S9 4 Bf, T5 IF 1 S9 4k
b p F AR R IR R e 5 CK 2 2% %
AN AN FL A 45 B 1A 45 Ab B 2 B EE RS AR PR 4 1
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11 ZHEMERELIEFEARENHESEERRMHATNL (x£5,2=10)
Table 11 Changes of contents of total potassium and available potassium (x+s,n=10)
GiES 4k 320 Tl T2 T3 T4 TS
/g k! S1 20.500+0.015¢¢ 28.571+0.007¢ 37.321£0.024 28.996+0.050 29.703+0.039°
S2 30.630+0.010° 28.626+0.007¢ 34.132+0.026% 25.976+0.056¢ 42.513+0.027*
S3 19.330+0.016" 26.389+0.008° 34.237+0.026% 31.427+0.046° 35.374+0.033°
S4 29.760+0.011° 28.215+0.007¢ 41.038+0.021? 30.150+0.048® 36.139+0.032°
S5 20.940+0.015¢ 32.471+0.006¢ 32.519+0.027% 30.875+0.047° 27.199+0.043¢
S6 23.430+0.013¢ 26.963+0.007° 36.276+0.0244< 36.777+0.039° 31.957+0.036°
S7 20.520+0.015% 13.463+0.015¢ 33.713£0.026%¢ 29.052+0.050 35.005+0.033
S8 23.560+0.013¢ 32.814+0.006¢ 34.976+0.025% 31.404+0.046° 41.278+0.028*
S9 30.550+0.010° 33.563+0.006° 38.105+0.023° 36.717+0.039° 34.707+0.033¢
CK 19.930+0.016% 41.397+0.005* 31.907+0.028° 32.767+0.044° 33.891+0.034¢
HALA /mg - kg! S1 0.562+0.015* 0.713+0.010° 0.141+0.016" 0.386+0.011°¢ 0.258+0.015°
S2 0.560+0.013 0.661+0.015° 0.156+0.013¢ 0.211£0.0108 0.560+0.016°
S3 0.466+0.007¢ 0.697+0.007¢ 0.313+0.008¢ 0.419+0.007¢ 0.401+0.006°
S4 0.491+0.007°¢ 0.716+0.015¢ 0.214+0.006" 0.416+0.006° 0.298+0.005¢
S5 0.487+0.024¢ 0.666+0.026° 0.299+0.026¢ 0.490+0.021* 0.330+0.027¢
S6 0.451+0.024" 0.733+0.026° 0.285+0.025¢ 0.396+0.023¢ 0.290+0.028¢
S7 0.531+0.050° 0.737+0.056° 0.243+0.046° 0.352+0.048" 0.251+0.047¢
S8 0.368+0.039¢ 0.727+0.050° 0.411£0.046° 0.417+0.039¢ 0.249+0.044¢
S9 0.460+0.039¢ 0.722+0.027° 0.326+0.033° 0.442+0.032° 0.287+0.043¢
CK 0.222+0.036" 0.656+0.033¢ 0.124+0.028' 0.210+0.033¢ 0.237+0.034"
F12 ZEHERRERLEpHETN
Table 12 Changes of pH in rhizosphere soil
Qb PR ZH Tl T2 T3 T4 TS
S1 5.61+0.03° 4.33+0.03° 4.43+0.03¢ 4.67+0.03¢ 4.52+0.03"
S2 5.53+0.03¢ 4.06+0.03¢ 4.50+0.03¢ 5.01+0.03* 4.66+0.03¢
S3 5.47+0.04¢ 4.36+0.04° 4.3140.04¢ 4.80+0.04¢ 4.84+0.04<
S4 5.20+0.04% 4.02+0.04¢ 4.70+0.04* 4.79+0.04¢ 4.68+0.04%
S5 5.55+0.04¢ 4.32+0.04° 4.60+0.04° 4.82+0.04° 4.90+0.04°
S6 5.85+0.04° 4.61+0.04* 4.39+0.04¢ 4.81+0.04° 4.81+0.04¢
S7 5.36+0.04¢ 4.66+0.03° 4.3240.04¢ 4.62+0.04¢ 4.70+0.04¢
S8 5.30+0.04¢ 4.28+0.04¢ 4.38+0.04¢ 4.68+0.04¢ 5.19+0.04*
S9 5.27+0.04" 4.02+0.04¢ 4.50+0.04¢ 4.84+0.04° 4.99+0.04°
CK 5.12+0.04¢ 3.94+0.04¢ 4.3240.03¢ 4.67+0.04¢ 5.11+0.03
F13 FAREAMEHESRENZEERRELEMEVHEHZIN (T£5,2=10)
Table 13 Effect of the different AM fungi treatments on the numbers of microorganisms in rhizospheric soils (x+s,1n=10)
a4 ke AN (<10%) TLH(x10%) R (x10%) (CGRYISS i) 4T K
I 48] M~ 4> 4> (x10%)/4~ JELA 2k B IR B
S1 T1 8 966.670+0.018¢ 54.333+0.081¢ 26.000+0.050* 90.470 165.031 344.872 2.090
T2 9066.670+0.017* 48.000+0.092¢ 20.333+0.064¢ 91.350 188.889 445.903 2.361
T3 7 166.670+0.022f 58.000+0.076° 44.667+0.029° 72.693 123.563 160.448 1.299
T4 5366.670+0.030" 50.333+0.088° 91.667+0.014° 55.087 106.623 58.545 0.549
T5 7 000.000+0.020° 41.667+0.080¢ 43.667+0.062° 70.853 168.000 160.305 0.954
S2 Tl 9033.330+0.018° 51.000+0.087¢ 20.667+0.063° 91.050 177.124 437.096 2.468
T2 8233.330+0.019° 66.000+0.067° 35.333+0.037¢ 83.347 124.747 233.019 1.868
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gR13
nb TR AT (x10°) LI (x10%) AT (x10°) A B gl gl HE
I 40 > > > (X10%)/1 IR TR R
T3 7 800.000+0.020° 63.667+0.069° 50.000+0.026° 79.137 122.513 156.000 1.273
T4 7 866.670+0.020° 49.667+0.089° 64.667+0.020° 79.810 158.389 121.649 0.768
TS 8 633.330+0.019° 43.333+£0.075°¢ 31.333+0.077¢ 87.080 199.231 275.532 1.383
S3 T1 9 000.000+0.018¢ 61.000+0.072° 23.667+0.055° 90.847 147.541 380.281 2.577
T2 7266.670+0.022°¢ 46.667+0.095° 20.000+0.065¢ 73.333 155.714 363.334 2.333
T3 7 800.000+0.020¢° 55.000+0.080¢ 19.000+0.069" 78.740 141.818 410.526 2.895
T4 7 833.330+0.020¢° 51.000+0.087¢ 61.333+0.021¢ 79.457 153.595 127.717 0.832
TS 6 900.000+0.017¢ 45.333+0.077° 31.667+0.055¢ 69.770 152.206 217.895 1.432
S4 Tl 9900.000+0.016* 58.333+0.076° 16.667+0.078¢ 99.750 169.714 593.999 3.500
T2 4 833.330+0.033" 34.333+0.129¢ 23.000+0.057° 48.907 140.777 210.145 1.493
T3 8300.000+0.019° 50.667+0.087¢ 37.000+0.035¢ 83.877 163.816 224.324 1.369
T4 8266.670+0.019° 47.333+0.093¢ 64.667+0.020° 83.787 174.648 127.835 0.732
T5 9 133.330+0.018° 42.33340.076° 57.667+0.054* 92.333 215.748 158.381 0.734
S5 T1 9 466.670+0.017° 56.667+0.078° 18.000+0.072¢ 95.413 167.059 525.926 3.148
T2 6 233.330+0.025¢ 47.000+0.094¢ 35.000+0.037¢ 63.153 132.624 178.095 1.343
T3 8333.330+0.019° 52.667+0.084¢ 54.333+0.024* 84.403 158.228 153.374 0.969
T4 9 066.670+0.017* 48.667+0.091¢ 54.000+0.024¢ 91.693 186.301 167.901 0.901
TS 9266.670+0.020° 41.333+0.085¢ 39.000+0.074¢ 93.470 224.194 237.607 1.060
S6 T1 8 033.330+0.020° 55.333+0.080¢ 21.000£0.062¢ 81.097 145.181 382.540 2.635
T2 8 000.000+0.020° 43.000+0.103¢ 37.000+0.035¢ 80.800 186.047 216.216 1.162
T3 8333.330+0.019° 44.667+0.099" 31.000+0.042¢ 84.090 186.567 268.817 1.441
T4 8 833.330+0.018* 54.333+0.081° 55.000+0.024¢ 89.427 162.577 160.606 0.988
TS 6 966.670+0.023¢ 48.333+£0.091* 33.667+0.039¢ 70.487 144.138 206.931 1.436
S7 T1 8 433.330+0.019¢ 59.000+0.075° 17.000+0.077¢ 85.093 142.938 496.078 3.471
T2 5766.670+0.027¢ 52.333+0.084¢ 24.667+0.053° 58.437 110.191 233.784 2.122
T3 8 066.670+0.020¢ 56.667+0.078¢ 54.667+0.024* 81.780 142.353 147.561 1.037
T4 7 866.670+0.020° 38.667+0.114f 50.667+0.026° 79.560 203.448 155.263 0.763
T5 8 600.000+0.018° 43.333+£0.102° 24.667+0.053" 86.680 198.462 348.648 1.757
S8 T1 9266.670+0.017° 57.667+0.077° 23.667+0.055° 93.480 160.694 391.549 2.437
T2 7 033.330+0.023¢ 60.667+0.073¢ 41.333+0.032°¢ 71.353 115.934 170.161 1.468
T3 9100.000+0.0172 65.333+0.068¢ 31.333+0.042¢ 91.967 139.286 290.426 2.085
T4 6 533.330+0.024¢ 46.000£0.096° 53.000+0.025¢ 66.323 142.029 123.270 0.868
TS 8366.670+0.019¢ 23.000+0.192f 15.333+0.085f 84.050 363.768 545.654 1.500
S9 T1 8933.330+0.018" 58.333+0.076° 24.333+£0.054° 90.160 153.143 367.124 2.397
T2 4 600.000+0.034f 62.000+0.071°¢ 50.333+0.026° 47.123 74.194 91.391 1.232
T3 8266.670+0.019° 64.667+0.068" 38.333+0.034¢ 83.697 127.835 215.652 1.687
T4 7 166.670+0.022¢ 55.000+0.080° 53.000+0.025¢ 72.747 130.303 135.220 1.038
TS 10 000.000+0.016* 34.667+0.127¢ 39.000+0.033¢ 100.737 288.461 256.410 0.889
CK T1 7 833.330+0.020" 52.000+0.085¢ 17.667+0.074¢ 79.030 150.641 443.395 2.943
T2 4300.000+0.037¢ 68.667+0.064* 45.333+0.029° 44.140 62.621 94.853 1.515
T3 4 600.000+0.034¢ 67.000+0.066* 30.333+0.043¢ 46.973 68.657 151.649 2.209
T4 4266.670+0.037¢ 56.000+0.079* 54.667+0.024¢ 43.773 76.191 78.049 1.024
TS 6 100.000+0.026" 49.333+0.090° 25.000+0.052f 61.743 123.649 244.000 1.973
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R R B3 2 T CK Al Jorb TR ST 4b
B, T2 041 SO kb ¥, T3 I 4 S5, 87 Ab ¥, T4 1 1 S1
AbFR, TS I 5] S4 4b b AR B A 9 ik 2k T B A TE ()
I 359 5 Ak B e i ey o

7% I 359 4% 4k 2 Gl AR W R R B B R T CK
4. B T1EFH S3,S6,87 Ab AN, o4y bif 134> b 3
Hh 2R TR /T R LB R T CK AL, HO T E
T5 I 30 40 w7/ o B0 L B T B . BR T1 I 3
S1~S3,86,S8,S9 &b 3, T2 i 1] S9 4b ¥, T3 i 1 S7
AbFE, T4 B ST AR HE, TS B ] S1~S6 b B 41, 45 B
10 4% Ak B AR B - A T/ 2 T B LU T
CKA. FrT1A M S4,85,87 kb ¥, T2 it ] S1~S3 &b
P, S74bFE, T3 A4 S3 AL HH, T4 I S9 4b AN,
AR A I 1) 25 Ak B T AR PR b BT
Bt LR T CK 4l .
4 itig

S A R R &AL T = R AR A ) 1A 1 R
5 AM BB 3R C AR, HAR PR T CK 41, 5%
BARAIE 52 b finds H G AM B AL B Rk S = AR
RIF4G . 50k, i B ek 0% rh ek e 5
J& (Glomus) AM . & AR Zh T 22 W IR /Y 8 oC 25 AR W)
AR R W T Y B DT R R B AR R IR U A DT R R
o7 A B U 10% 0 A BIF 5 BT B RO
Rhizophagus intraradices, Septoglomus deserticola,
Claroideoglomus claroideum F1 Rhizophagus clarum
¥y J@ T ek B w2 Bl , n A SE A P 00 ot &R ny e,
X5 A5 S5 F o & A PR 2 P AR By 4 1
AR AT CKEA MW & . WFoe & iz R AL R
N R A ] 19 A 55 AM BB 0F AL 1y I U i OC R R
B AR A K R R T 8, 29 20% B9 RUR h
RPEAL, IF B 15 FAY T 25 74% Ak A TRAR,
T AE —Se YA AR AL 1A N 2047 38% 14 40 i T AR
P 6] i i b 29 43% B9 EOR A T AR T HERL
FI B W IS A 5 v 25 B 30 45 A B 2 g AR B
T rh A TRl B2 A R R IE A KR T
A AM B E e HE T AT R W [F I, A A
I8 2 T ) 2 B B = TR AR B v 4
BB T CKOZH T A%CE B IRT CK A R B 4%
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TIEPARESRE T BCERP I S
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6 4 JURE 1 JE 45 VR FH DA B xF - S DR K M RE Y 0 R
7T [F1) 2 2 9 4 8 A1 SR A4 1) 08 ol 4= S HIE g i 42 7
SRy A HEA LB S AL AR A B 5 b 4
Tl AM 45 ZEHLIG 19 45 Ak PR AT 2 B B AR AR P 4%
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