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Abstract: Objective To study the effects of different inoculation periods on seedling growth and steroidal saponin content of Paris
polyphylla var. yunnanensis, in order to lay a foundation for cultivating and domesticating high-quality Paris polyphylla var.
yunnanensis. Methods The content of steroidal saponins I, II, VI, and VII in the different vaccination periods of Paris polyphylla
var. yunnanensis was determined by HPLC. Meanwhile, trypan blue, UV spectrophotometry and so on were adopted to explore
colonization rate, colonization intensity, physiological and biochemical indexes, rhizome biomass of the roots of Paris polyphylla
var. yunnanensis. Results Infection rate of AM fungi was higher in different inoculation periods, activities of protective enzymes,
photosynthetic pigments and soluble sugars were increased, soluble protein was not changed, content of MDA was decreased, stress
resistance of the seedlings of Paris polyphylla var. yunnanensis was improved, and the growth and development were good. Quality
of the cultivar one-year seedlings (recovered in August 2015, T7) was relatively low, and cultivar one-year seedlings (harvested in
June or July 2015, TS and T6) and cultivar two years seedlings (recovered in August 2015, T8) were the best. S2, S3 and S6
treatment groups had better effect in different AM fungi mixed groups. Conclusion Seedling growth and steroidal saponin content
of Paris polyphylla var. yunnanensis inoculated by different inoculation periods had certain effects.
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Table 1 Different treatment groups and inoculated AM fungi
Ak FE2H AM HH

S1 Gigaspora rosea~ Gigaspora albida Gigaspora margarita~ Gigaspora gigantea

S2 Scutellospora calospora~ Scutellospora pellucida. Racocetra 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

S10 CK groups
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Analysis of variance was performed using the least significant difference method, different lowercase letters indicated significant difference (P < 0.05),

CK

same as below
1 EMEEFHEERRIRARREZENEN (X £5s,n=10)

Fig. 1 Effect of inoculation period on root infection rate of seedlings of P. polyphylla var. yunnanensis (X s, n =10)

*2 BEMIHICEEERMHAASGRRIENEM (X £s,n=10)

Table 2 Effect of inoculation period on photosynthetic pigment content in leaves of P polyphylla var. yunnanensis (X xs, n=10)

ARFRL BURER A K P Rimgg) M SR amgg) MK b(mgg) MEERKER/(mgg) MERIMEERD

S1 Tl 174.241£0.033b 1.890+0.042b  0.489+0.055b  2.379+0.029b 3.862+0.088¢
TS 164.423+0.004d 1.828£0.004d  0.436+0.012d  2.264+0.006d 4.19540.008¢
T8 163.36940.004a 1.555+£0.007b  0.34940.010a 1.9040.007b 4.46140.003g
) T1 167.164+0.003¢ 1.7494£0.004c  0.455+0.012¢ 2.20440.006¢ 3.847+0.008¢
TS 148.73040.003¢ 1.62940.006e  0.364%0.007f 1.99340.007f 4.47840.003¢
T8 158.48140.004ab 1.52140.006c  0.305%0.010b 1.82640.007d 4.98340.004¢
S3 Tl 126.32940.007fg 1.07340.009h  0.28040.029¢ 1353+ 0.013h 3.826+0.021¢
TS 170.64740.004¢ 1.91240.003¢c  0.45740.010c 2.36940.004c 4.18840.008¢
T8 129.12340.003¢cd 1.026£0.003h  0.238+0.011e 1.263£0.004i 4.318+0.009g
sS4 T1 131.058+£0.009¢ 1.138£0.010g  0.304%0.002f 1.44340.008¢ 3.739+0.009cd
TS 183.420£0.004b 2.000£0.006b  0.50140.008b  2.501-£0.006b 3.992+0.003F
T8 150.562+0.007abc ~ 1.44940.009d  0.276=+0.018c 1.72540.010¢ 5.245+0.009cd
S5 Tl 124.59540.008g 1.190+0.010f  0.336%0.030e 1.52640.014f 3.542+0.021d
TS 128.720+0.000h 1.38940.000h  0.29240.000h 1.68140.000i 4.757+ 0.000a
T8 136.150+0.006bcd ~ 1.37140.008f  0.228+0.016f 1.598+0.009g 6.0210.009b
S6 Tl 127.17740.005efg 1.3454+0.010e  0.37140.028d 1.716+0.014¢ 3.626+0.018cd
TS 201.290+0.01a 2.152+0.005a  0.583+0.00la  2.73540.004a 3.69540.004g
T8 152.06940.000abc ~ 1.596+0.000a  0.339-0.000a 1.935+0.000a 4.7080.000f
S7 Tl 205.08140.005a 2.24540.006a  0.522+0.011a 2.767+0.007a 4.30140.007b
TS 164.776+0.003d 1.81240.007d  0.413£0.013¢ 2.22540.007¢ 4.38940.011d
T8 157.82940.004ab 1.54940.007b  0.29940.011b 1.84940.007¢ 5.177+0.005d
S8 Tl 149.503+0.005d 1.5294£0.009d  0.335+0.017¢ 1.864+0.010d 4.565-+0.009
TS 142.785+0.008f 1.571£0.011f  0.344+0.012¢g 1.916+0.011g 4.56140.007b
T8 128.926+0.005¢d 1.248+£0.007g  0.199+0.032¢g 1.447-0.008h 6.266+0.033a
S9 Tl 130.221+0.007ef 1.2254+0.009f  0.29240.028fg  1.518+0.011f 4.18940.023b
TS 139.156+0.006g 1.47240.006g  0.33540.014¢g 1.808+0.007h 4.38940.008d
T8 174.753+0.175a 1.396+0.006e  0.26040.010d 1.65740.007f 5.364=0.005¢
CK T1 119.554+0.000h 1.063£0.000h  0.24940.000h 1.312£0.000h 4.269-+0.000b
TS 109.72440.000i 1.018£0.000i 0.2810.000i 1.2990.000j 3.62340.000h
T8 121.1170.000d 0.962%0.000i 0.2200.000f 1.182£0.000 4.37340.000g
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Fig. 2 Effects of inoculation period on enzyme activities of
CAT, POD and SOD in leaves of P polyphylla var.

yunnanensis (X £s, n =10)
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Fig. 3 Effects of inoculation period on content of MDA,
soluble sugar, and soluble protein in leaves of P polyphylia

var. yunnanensis (X £s, n = 10)
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Fig. 4 Effects of inoculation period on rhizomes biomass and rhizome drying rate of seedlings of P. polyphylia var. yunnanensis

(X £s5,n=10)
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Fig. 5 Effect of inoculation period on yield of saponins from seedlings of P. polyphylla var. yunnanensis (X £s, n = 10)
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*®3 EMITHNAREREESRYERZTELXETIENEM (X £s,n=10)
Table 3 Effect of inoculation period on content of saponins in rhizome of seedlings of Paris polyphylla var. yunnanensis
(X £s,n=10)

WF BURERT I HEMEH %  EEET /% HEEH V% R VIV% Hi1H%
S1 Tl 0.109+0.020i  0.8020.003¢ 0.773+0.039i 3.606+0.008d 5.29040.059d
T2 0.161+0.014j 0.0910.024h 1.61440.045¢ 2.788+0.026g 4.65440.016f
T3 0.445+0.005d  1.432+0.021b 1.22340.025¢ 3.460-0.009b 6.560+0.005d
T4 0.726+0.003¢  0.35440.006d 0.58540.004d  2.606+0.017d 4.27140.007f
T5 0.04140.053j 0.267+0.061h 3.21640.014f 1.050+0.016a 4.574+0.010h
T6 0.052+0.042g  0.692740.003b 10.096+0.004a 2.310+0.013¢g 13.150+0.003a
T7 0.315+0.007a  0.037+0.059f 0.900+0.002d  0.014%0.016g 1.266+0.013d
T8 1.5574+0.001c  2.280+0.013c¢ 1.50740.020b  2.889-0.020h 8.232+0.004c
S2 T1 0.18240.012h  0.145+0.015; 5.632+0.005a  4.362+0.007b 10.32140.030a
T2 0.71140.003f  0.174+0.013f 1.900+0.038b  3.0690.024f 5.854+0.012¢
T3 0.038+0.057fg  0.516%0.059% 1.08340.028f 1.17940.026h 2.81640.011i
T4 0.207+0.011i  0.563+0.004c 0.495+0.004g  3.091-0.014b 4.356+0.007¢
T5 2.04740.001a  9.632+0.002a 5.933+0.008a  0.482+0.034cd  18.095+0.002a
T6 0.04240.052h  0.175+0.012i 5.445+0.008f 6.020-0.005a 11.6820.004¢
T7 0.03340.066h  0.097+0.022¢ 0.204+0.011h 0.014+0.016g 0.348+0.047h
T8 1.93340.001b  5.73220.005a 0.870+0.035a  2.341+0.013f 10.875+0.003a
S3 T1 0.034+0.065] 3.33240.001a 3.677+0.008c¢ 2.20540.014h 9.248+0.034b
T2 0.18340.012i  0.0920.024h 0.374+0.195F 3.629+0.020cd 4.278+0.017¢g
T3 0.499+0.004c  0.624+0.049d 1.09240.028f 1.87240.016¢ 4.08740.007g
T4 0.625+0.003f  0.16440.013i 0.925+0.002b 1.5924-0.028h 3.306+0.009g
T5 1.906+0.001b  7.6322-0.002b 5342+0.008b  0.466+0.035cd  15.345+0.003b
T6 0.260+0.008a  0.622+0.004c 5.4140.008f 6.020-0.005a 12.31640.004b
T7 0.068+0.032f  0.056+0.039¢ 1.58840.001b  0.021+0.010d 1.73440.009b
T8 0.93340.002¢  2.168+0.014d 0.108+0.282f 1.84440.017g 5.053+0.006h
S4 T1 0.683+0.003¢c  0.83340.003d 2.806+0.011g  3.6370.008d 7.95940.039¢
T2 0.19740.011h  0.074+0.029i 1.36140.054d  3.23940.023¢ 4.871+0.015¢
T3 1.65340.001a  0.316+0.096g 1.915+0.016d 1.45240.021g 5.336+0.006f
T4 0.165+0.013j 0.769-0.003b 1.43740.002a 1.90340.023f 4.274+0.007f
T5 0.115+0.019i  0.55640.029f 3.6114+0.012¢ 0.576+0.028b 4.858+0.009¢g
T6 0.24440.009b  0.458+0.005¢ 5.405+0.008f 5.6870.005b 11.794+0.004d
T7 0.315+0.007a  0.136+0.016b 0.564+0.004¢ 0.020+0.011¢ 1.03540.016¢
T8 0.688+0.003f  1.62440.019¢ 1.35340.023¢ 2.32040.013f 5.985+0.005¢
S5 T1 0.81740.003b  1.132+0.002¢ 3.061+0.010e  2.948+0.010f 7.958+0.039¢
T2 0.74340.003¢  0.31940.007¢ 2.29740.032a  5.074+0.014a 8.433+0.009a
T3 0.036+0.061g  0.213+0.143h 2.73940.011c¢ 3.785+0.008a 6.7720.004c¢
T4 0.775+0.003d  0.209+0.010h 0.61240.004c 3.374+0.013a 4.97040.006¢
T5 0.192+0.011h  0.567+0.029f 4.44340.010¢ 0.438+0.037d 5.6400.008f
T6 0.226+0.010c  1.026+0.002a 7.316+0.006¢ 3.408+0.009¢ 11.976 40.004c
T7 0.048+0.045g  0.432+0.005a 0.22940.010g  0.007+0.031i 0.716+0.023¢g
T8 1.108+0.002d  1.438+0.021g 1.732+0.018a 3.17240.010b 7.45040.004d
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S6 Tl 1.58640.001a 1.20440.002b 2.741+0.011g 4.42840.007ab 9.95940.031a
T2 0.874%0.002¢ 2.03740.001a 1.168 0.062¢ 4.2484+0.017b 8.327£0.009a
T3 0.029£0.074h 0.66210.046¢d 3.09340.010b 3.83940.008a 7.624£0.004a
T4 0.55310.004¢g 0.310%+0.007¢ 0.52040.004¢ 3.308+0.013a 4.69140.006d
TS 1.57040.001d 6.2181+0.003¢ 4.0784+0.011d 0.50540.032¢ 12.37240.004c
T6 0.167%0.013d 0.579£0.004d 6.2901+0.007¢ 4.93340.006¢ 11.969£0.004¢
T7 0.27440.008b 0.03340.065f 0.39940.005f 0.06110.004a 0.76710.021f
T8 2.19940.001a 2.7374+0.011b 1.526+0.020b 3.52440.009a 9.986+0.003b

S7 T1 0.45110.005¢ 0.61940.004f 3.988 +0.008b 2.845+0.011g 7.903£0.040c
T2 0.791£0.003d 0.479£0.005d 0.375%0.194f 3.7611+0.019¢ 5.406+£0.013d
T3 0.49740.004c 0.714%0.043¢c 0.379£0.080h 2.25240.014d 3.842£0.008h
T4 2.06110.001b 0.78610.003a 0.51540.004f 2.785%0.016¢ 6.147£0.005a
T5 1.15940.002¢ 4.99540.003d 2.6031+0.017h 0.22340.073f 8.980£0.005¢
T6 0.066+0.033f 0.3861+0.006f 6.33940.007¢ 2.862+0.011f 9.6531+0.005h
T7 0.086+0.025¢ 0.091£0.024d 2.469+0.001a 0.024£0.009¢ 2.670+0.006a
T8 0.378+0.006g 1.52340.020f 0.573%0.053¢ 3.04540.010c 5.520%0.006g

S8 T1 0.576£0.004d 0.46710.005¢ 2.98940.010f 4.4784+0.007a 8.510£0.037¢
T2 1.05540.002b 0.710%0.003¢c 0.35440.206f 2.639+0.028gh 4.758 +0.015¢ef
T3 0.228+0.010e 0.34510.088¢ 3.258+0.009a 3.35740.009¢ 7.188 £0.004b
T4 2.86710.001a 0.262%0.008f 0.175£0.012h 1.78610.025¢ 5.090£0.006b
T5 1.62440.001c 4.22440.004¢ 3.25940.014f 0.387%0.042¢ 9.49340.005d
T6 0.034£0.065i 0.198+0.011h 7.53540.006b 2.860+0.011f 10.62610.004¢
T7 0.26310.008¢c 0.138+0.016b 1.058 +0.002¢ 0.03440.006b 1.493+0.011c¢
T8 0.21240.010i 0.888+0.034i 1.41640.022¢ 2.56210.012¢ 5.078 £0.006h

S9 T1 0.50440.004f 0.380%0.006i 3.197£0.010d 4.2854+0.007¢ 8.366+0.037¢
T2 2.9074+0.001a 0.900%0.002b 0.476+0.153f 3.54240.021d 7.825+0.009b
T3 0.90340.002b 2.361+0.013a 0.6681+0.046¢ 1.695+0.018f 5.628 £0.005¢
T4 1.88240.001c 0.25610.009¢g 0.12240.018i 2.88010.015¢ 5.140£0.006b
T5 0.30610.007¢g 0.54940.030f 2.930£0.015¢ 0.25540.064f 4.040%0.011i
T6 0.036+0.061i 0.350%0.006g 7.208 £0.006d 3.51940.009d 11.113£0.004f
T7 0.147£0.015d 0.022£0.098h 0.069+0.032i 0.015%0.015f 0.253 +0.064i
T8 0.353£0.006h 1.1634+0.026h 1.36940.022¢ 2.863+0.011d 5.747£0.005f

CK T1 0.55940.004¢ 0.417£0.005h 0.854£0.036h 3.356+0.009¢ 5.186£0.060d
T2 0.213%0.010¢g 0.11140.020¢g 0.587%0.124f 2.58440.028h 3.495+£0.021h
T3 0.04240.052f 0.43440.070f 0.108+0.282i 1.751£0.017f 2.3354+0.013j
T4 0.259£0.008h 0.07240.030j 0.00610.363j 2.26710.020e 2.60440.012h
T5 0.36410.006f 0.49240.033¢g 2.5134+0.018h 0.244%0.067f 3.61340.012j
T6 0.116+0.019¢ 0.06310.035j 4.448£0.010¢g 2.92440.010f 7.551£0.006i
T7 0.009£0.242i 0.028+0.078¢g 0.05310.041j 0.012£0.01%h 0.102%0.160j
T8 0.216%0.010i 1.18240.026h 0.595+0.051e 2.98940.010c 4.983 +0.006i
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