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[ Abstract] Objective: To study the effects of different arbuscular mycorrhizal(AM) fungi combinations
on the growth and quality of Paris polyphylla var. yunnanensis seedlings, in order to provide reference for the
cultivation of high quality P. polyphylla var. yunnanensis. Method: Through the room temperature pot
inoculation test method, nine groups of different AM fungi combinations were inoculated into sterilized soil, and
the control group was not inoculated. The effects of different AM fungi combinations on root infection rate,
photosynthetic parameters, physiological indexes and chemical components of P. polyphylla var. yunnanensis

seedlings were observed. Result: The spore density in rhizosphere soil, the infection rate and intensity of AM
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fungi in roots, and the activities of succinate dehydrogenase and alkaline phosphatase in roots of P. polyphylla
var. yunnanensis were significantly increased by inoculating the combination of exogenous AM fungi. Compared
with the control group, the contents of chlorophyll, malondialdehyde, soluble sugar, soluble protein content and
the activities of antioxidant enzymes in leaves of P. polyphylla var. yunnanensis were increased in different AM
fungi treatment groups. The content of total saponin increased from T1 to T2, decreased rapidly from T2 to T4,
and increased at T5. Conclusion: Different mixed AM fungus can form a good symbiotic relationship with the
roots of P. polyphylla var. yunnanensis, improve the mycorrhizal vitality, enhance the resistance of P. polyphylla
var. yunnanensis to adverse environment, promote the growth and development of P. polyphylla var. yunnanensis
and improve the quality of rhizome. According to the comprehensive inoculation effect, the combination of S5,

S8 and S9 AM fungus has the best effect, which provides reference value for the application of mycorrhizal

biotechnology of P. polyphylla var. yunnanensis.
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Table 1  Different treatment groups and inoculated AM fungi
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Fig. 2 Effect of different AM fungi combinations on root infection

rate of P polyphylla var. yunnanensis (x+s,n=5)
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Fig. 3 Effect of different AM fungi combinations on root infection

of P. polyphylla var. yunnanensis (x+s,n=5)
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Fig. 4 Effect of different AM fungi combinations on succinate

dehydrogenase activity in roots of P polyphylla var. yunnanensis
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Fig. 5 Effect of different AM fungi combinations on infection rate
of alkaline phosphatase in roots of P. polyphylla var. yunnanensis
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Fig. 6 Effect of different AM fungi combinations on infection
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yunnanensis (X+s,n=5)
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X2 EWAHAMERAGNEEEMRAASGREISENHM Gts,n=5)

Table 2 Effect of different AM fungi combinations on photosynthetic pigment content in leaves of P. polyphylla var. yunnanensis (x+s,n=5)

Wb IRFERTHE ZSEHE b R /mg-g!

4% % a/mg- g”!

2% % b/mg- gt

M4 B /mg- g

n4¢ % a/b

St T1
T2
T3
T4
S2 Tl
T2
T3
T4
S3 Tl
T2
T3
T4
S4 T1
T2
T3
T4
S5 Tl
T2
T3
T4
S6 T1
T2
T3
T4
S7 Tl
T2
T3
T4
S8 T1
T2
T3
T4
S9 Tl
T2
T3
T4
CcK T1
T2
T3

T4

114.748+0.020®
157.840+0.041°
184.450+0.041%
138.483+0.019°
169.418+0.018*
195.166+0.075%®
138.319+0.008"
179.215+0.002°
102.228+0.009*
202.837+0.025*
147.249+0.015°
180.980+0.001°
175.768+0.007*
174.399+0.033°
194.5154+0.016*
149.382+0.001°
92.042+0.018°
194.627+0.109%
153.090+0.027°
159.538+0.002°
150.330+0.027
206.651+0.032*
152.362+0.034°
152.975+0.002°
78.275+0.035°
219.849+0.008*
155.971+0.040°
171.730+0.002°
104.454+0.001®
168.086+0.054°
176.982+0.041°
155.765+0.001°
117.301£0.001%
154.636+0.022°
136.533+0.060
215.98140.002*
89.234+0.001°
152.290+0.023°
122.270+0.058°

140.625+0.002°

1.237+0.036%
1.748+0.073¢
1.962+0.001%*
1.508+0.032°
1.852+0.045
2.151+0.173%®
1.447+0.011%
2.015+0.005
1.044+0.021°¢
2.354+0.064*
1.717+0.005%¢
1.990+0.004*
1.838+0.035°
1.938+0.063°
2.135+0.003
1.827+0.002°
0.989+0.033¢
2.145£0.247%
1.729+0.005%*
1.733+0.005°
1.614+0.042%
2.298+0.079
1.533+0.004%
1.673+0.004°
0.852+0.029¢
2.510+0.014°
1.672+0.003%*
1.851+0.004°
1.120+0.001°¢
1.834+0.105%
1.912+0.006¢
1.662+0.002°
1.261+0.001"
1.722+0.032¢
1.476+0.012%
2.413+0.006*
0.921+0.001°¢
1.712+0.048¢
1.413+0.009°

1.526+0.004°

0.305+0.001°
0.392+0.021°¢
0.471+£0.001?
0.459+0.054°
0.467+0.001%
0.507+0.042°
0.341+0.003¢
0.459+0.002%
0.259+0.002%
0.505+0.016°
0.387+0.002°
0.518+0.002%*
0.537+0.007*
0.442+0.024¢
0.533+0.002°
0.442+0.001°
0.232+0.001°%
0.513+0.068
0.377+0.002°
0.410+0.001°
0.393+0.001%
0.523+0.023°
0.392+0.003°
0.403+0.004°
0.290+0.001°
0.573+0.007*
0.376+0.001°
0.459+0.002°
0.323+0.001%
0.478+0.080°
0.421+0.002°
0.421+0.001°
0.315+0.001%*
0.381+0.015°¢
0.356+0.010°
0.613+0.003*
0.186+0.001°¢
0.369+0.009¢
0.295+0.003¢

0.316+0.001°

1.543+0.037°
2.141£0.094°
2.4344+0.001?
1.967+0.086%
2.320+0.045
2.659+0.214°
1.789+0.014*
2.474+0.007%
1.302+0.022°
2.858+0.080*
2.105+0.007*
2.508+0.005%
2.375+0.028*
2.380+0.087°
2.669+0.005*
2.268+0.003*
1.221+0.034°
2.659+0.316°
2.107+0.008*
2.143£0.006®
2.008+0.043*
2.822+0.101*
1.925+0.007*
2.077+0.007
1.141+0.030°
3.083+0.020°
2.048+0.004*
2.310+0.006*
1.443+0.001°
2.311+0.185°
2.333+0.008*
2.083+0.002
1.575+0.001°
2.103+0.047°
1.832+0.022?
3.026+0.009*
1.107+0.001°
2.081+0.056°
1.709+0.012°

1.842+0.005°

4.050+0.011%
4.456+0.097
4.163£0.005°
3.283+0.116™
3.960+0.020%
4.245+0.030°
4.250+0.012°
4.392+0.003%®
4.044+0.047
4.664+0.028*
4.434+0.009°
3.843+0.002*
3.424+0.135°
4.383+0.107°
4.005+0.009°
4.131+0.001%®
4.262+0.032
4.181£0.085°
4.576+0.013
4.223+0.002
4.099+0.017®
4.389+0.046°
3.907+0.024°
4.142+0.009*
2.937+0.031°
4.379+0.036°
4.446+0.005°
4.034+£0.001%®
3.466+0.001°
3.840+0.386°
4.539+0.009*
3.950+0.005%
4.004+0.001
4.518+0.107°
4.144+0.083°
3.933+0.001°
4.950+0.0012®
4.646+0.047*
4.796+0.005%

4.830+0.002°

AR R B R T Y /N R R P<0.05( 33,4 ) .
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x3 EHTRAAMERAGHNEEEM R EESHPIHM Gis,n=5)

Table 3 Effect of different AM fungi combinations on photosynthetic parameters of P. polyphylla var. yunnanensis leaves (i+s,n=5)

AbPRA HFERTH] Pn/wmol-m2-s’!

Tr/mmol-m2-s

‘1 WUE/pmol-mol"!

Gs/mmol-m?2-

s! Ci/p.mol- mol!

Ls

S1 T1 2.389+0.009% 1.722+0.005% 1.387+0.002% 180.627+0.853* 455.799+0.509° 0.059+0.001%
T4 3.648+0.255% 1.575+0.156% 2.353+0.233¢ 318.226+0.195 391.775+0.868* 0.054 £0.009¢
S2 T1 1.609+0.046" 1.557+0.004* 1.033+0.027° 148.323+0.218" 462.569+0.537% 0.051+0.001%
T4 3.338+0.040 1.563+0.006%° 2.135+0.032¢ 256.400+0.004 384.681+0.674° 0.060+0.002¢
S3 T1 2.454+0.022% 1.118+0.001% 2.195+0.019% 116.592+0.340% 480.265+0.9142 0.025+0.002°
T4 3.655+0.255% 1.733+0.094* 2.115+0.151¢ 273.646+0.075% 384.681+ 0.993° 0.058+0.003¢
S4 T1 0.645+0.002¢ 1.377+0.002% 1.920+0.001% 121.971+0.154b¢ 481.250+0.132% 0.034+0.001°
T4 3.678+0.142% 1.594+0.295% 2.217+0.439¢ 230.403+0.272b¢ 389.686+0.423* 0.026+0.006°
S5 T1 2.15840.041® 1.664+0.007* 1.296+0.022% 141.319+1.195° 466.418+0.217% 0.065+0.002%°
T4 3.372+0.064 1.257+0.052° 2.934+0.124b¢ 235.791+0.102% 385.253+0.232* 0.063+0.005¢¢
S6 Tl 2.262+0.013% 1.380+0.004 1.639+0.005% 96.244+0.274¢ 453.321+0.067° 0.093+0.001%
T4 4.068+0.128® 1.535+0.236% 3.331+£0.601" 181.543+0.193¢ 367.525+0.536° 0.102+0.016°
S7 T1 3.005+0.054* 1.459+0.001% 2.059+0.038% 149.516+0.391° 481.123+0.616* 0.075+0.001*
T4 4.522+0.545 1.475+0.227° 3.125+0.301% 281.291+0.120% 382.029+0.803" 0.069+0.004°
S8 T1 2.278+0.005% 0.888+0.005% 2.565+0.004 97.499+0.223¢ 497.398+0.092* 0.034+0.001°
T4 3.518+0.133% 1.590+0.058 5.404+0.290* 133.792+0.180¢ 367.195+0.436° 0.082+0.003¢
S9 T1 1.822+0.008 0.793+0.007%® 2.298+0.010%® 129.364+0.271" 435.337+0.332° 0.166+0.001*
T4 5.235+0.172* 1.3854+0.125" 3.830+0.307° 230.288+0.161°¢ 368.385+0.252° 0.109+0.007°
CK T1 1.192+0.011° 0.716+0.003° 1.680+0.010% 91.693+0.513¢ 428.238+0.360° 0.172+0.001*
T4 2.238+0.159° 1.093+0.033" 4.979+0.339® 111.780+0.095¢ 343.299+0.686° 0.142+0.013¢
700 0.16r a ®T1a8T2 oT3 8T4
.'=| 600 8T]18T2 0T3 8T4 a
.-E) 500
5 400
& 300
E
w
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_ 400 W 25 a
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Fig. 7 Effect of different AM fungi combinations on activities of

SOD, CAT and POD in leaves of P. polyphylla var. yunnanensis

(x£s,n=5)
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yunnanensis leaves (x+s,n=5)

Fig. 8 Effects of different AM fungi combinations on the contents
of MDA, soluble sugar and soluble protein in P. polyphylla var.
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x4 BEMTRHAMERAAWMEERREFLEFSBHRIM(Is,n=5)

Table 4 Effect of different AM fungi combinations on content of total saponins in rhizomes of P. polyphylla var. yunnanensis (x+s,n=5) %

SSUER R
AbPRZE HORER I
R EMZE
S1 T1 6.847+0.003* 9.899+0.011%
T2 7.229+0.032¢¢ 9.623+0.034°
T3 4.063+0.042°¢ 3.095+0.018¢
T4 2.991+0.020° 3.250+0.007°
T5 5.444+0.098% 5.502+0.069°
S2 T1 6.231+0.012% 9.018+0.009*
T2 9.857+0.010° 10.202+0.104°
T3 4.725+0.038° 4.392+0.113°
T4 3.004+0.025° 3.911+£0.013°
T5 5.896+0.082% 4.493+0.069°
S3 T1 6.620+0.002° 9.767+0.003
T2 5.708+0.042¢ 14.703+ 0.023*
T3 3.987+0.101° 4.367+0.030°
T4 3.440+0.022° 2.846+0.018°
T5 6.237+0.081% 3.781+0.058°
S4 T1 6.142+0.006% 8.413+0.011°
T2 8.595+0.025" 7.092+0.022°¢
T3 4.536+0.106° 4.561+0.053
T4 2.808+0.016* 3.625+0.016°
TS 6.321+ 0.080°° 4.434+0.069°
S5 T1 4.525+0.005% 10.294+0.004%
T2 16.449+0.036° 15.506+0.083*
T3 6.320+0.062° 3.969+0.208"
T4 3.429+0.005* 2.929+0.024°
T5 6.093+0.055% 3.913+0.060°

JSRENER
AbBEAL HURER I
AR ZE EME
S6 Tl 5.367+0.001% 11.092+0.002*
T2 6.887+0.008 9.768+0.017°
T3 5.527+0.014* 5.177+0.014*
T4 2.365+0.012° 3.168+0.010°
TS 5.293+0.033% 4.103+0.005°
S7 Tl 3.907+0.006° 8.761+0.006®°
T2 7.222+0.025% 4.977+0.063¢
T3 5.483+0.027° 3.591+0.015°
T4 2.676+0.025* 3.629+0.010°
TS 5.347+0.036% 3.295+0.003°
S8 Tl 5.928+0.008* 9.202+0.006*
T2 6.121+0.173¢ 6.960+0.123<
T3 4.455+0.053¢ 3.556+0.078°
T4 2.998+0.008* 4.015+0.010°
TS 7.198+0.066* 10.464+0.033
S9 Tl 4.334+0.013% 8.358+0.011°
T2 6.009+0.051¢ 8.901+0.016
T3 4.142+0.048¢ 3.607+0.053°
T4 3.321+0.006* 3.295+0.010°
TS 5.903+0.012% 4.907+£0.033"
CK Tl 3.643+0.022° 7.612+0.009°
T2 5.350+0.034¢ 6.819+0.009¢
T3 3.815+0.042¢ 2.9514+0.049°
T4 2.310+0.035° 2.678+0.030°
TS 4.050+0.610° 3.506+0.018°

RONE BRI R R WY, AN TR b B A R
AM HF e S HEER R R A LR,
{HA 4b P2 X I AR A L A BE T AE A —E 2
5 CKAHILH , 2 Bak PR 46 7 % % AR e R MR Gy
SIR JIE 0 SR o R R R LA o 3 e
o S R A ACE T M BRI R W AR e 2 5 AL
WM AL 5 1% 18 i T AU 2L 2 — , D PR =R PR A 2R
BATREN R ALRPIAARRSG AM K
PR A B A R R DA R R TR R R B 3T R A T
WP T CKRAL, R s 8 W22 5 o U]
IS IR B A B T f i 8 AR AR ECE Y
AWy A LA R e BRI B R A R AR

oA R E I I 8 2 0,
A WO RE  H O BE Fe 1k o 1k 77 BE |, 15 38 O AE A ik
FOG A A FDO S AW, E A R Y AR KR

TLOHRA AM HE A H 5 CK A AH L3 fE B 3%
PEEEES I NR R E a MR E bW
T H g R ab Fi S CKAMERK., GsIF
R Sl CO, 3 A 32 BH M T -5 S5O 0006 & A5 H 32
FN PR ;24 P Al Gs [F BT BB, 25 Ls 36 K H Ci &
fiX, AN 2 Gs Bl R A AR TR R Z R, 2
Ls Yl /N Ci 3 sl ANAE TN Ch SR AR 4 i 1A 41 i 57
FRmg 5] KA R TR, R L
B, 5 CK AL L JH E AR B2 PR & AM 1A 1) 2%
17, 4% 4b 20 Bir 0 45 19 Pn, Tr, Gs R Ci Z5U{H L
CK 4 & PEBahn , i WUE #1 Ls 15 2 BUE AR T
CKAA I T/, b, 76K R & AM 8 4b
LR A AR P3SN R 2 Gs B i Y
A RE T NE | Gs M Tr BB Al Po 3G 5157
Ut ETR & AM ECTR R AT 200035 B E R 5 1 25 4
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IR R G0, DA fe KRR B /0 it BB 3 Y
SR T AE PR T R W 04 BT AR A I T e v )
R 3 H AT a0 1 BB ) MR AR BIEIE BB, AN
Ab 3 2H X P E RS R i BT AR R D AN TR], LA [ b
P41 76 45 BT ] CAT, POD Hl SOD 1% 7 28 fk ¥ 55 K .
5 CK ML, 9 HIRA AM B 18 kb B 3 Fl (4 4 il
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oA T 000 5 T s A S (R AR R G o, DA T4 it
BS6,STHM S MM E Bt EASFER T
CK 41, B4y 1k 3 i 35 Pk 22 57 IR st A Sk 4 4 SR Ak
5445 T B HE AR B9 MDA, 78 T2 B 3] 45 b B 20 i T 4
W2 H G W 25 M 22 40, oA 4 4> BT % 20 MDA
SR P REAR, KR B B B RR A
AM LR AT D F ARV F A% A Pk MDA 19 R 3R 3 21 ik
55 HE g o A8 AL, 38 mT s B R T i R e
Y 0 B 35 S A7, DT % R TEL R X R R R R
RT3 1, L5 SR 1 B P A IE S A — B

X 22 2 G AN ] 7 Ml ) VAR IR AT T R Ay
Bt & B R AE 2 B 85 AN ) T RS R S S A
[ 720 WA RE AR T 2020 4 b A N B A A
)~ EM M R EEE R T, TRV
B AR AR D T 0.60% 9 AR i, FE 250K [A] & 15 5
b ) YEL TR G TR — B A2 T R
T ERAER M . ARSI p 5 X IR A
b, EHEFR & AM L A5 00 T S 2R =
BRI A S [ B AR L FE S R, T2
IF 3 2 6 i T i 4, Hv L T2 I 3 S5 A
BE. E—L R MRS AM B 0] LS S E
A AR R 0 AR AR R R 245 b T SO
Hem .

Zi LTI A AR AM A AR mH &
PR AR A 6 J , B 5 e AR I o6 A 1R A AR R
IS R 5 0 B0 0 AR G 3R W 5 A I M, T
it o YR FE R MR 25 T ORI 5 B O TR R A [ R
1225 . BEAM, NZEA BR8N R & |, 0 %6 ) S5, S8
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