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Effects of different arbuscular mycorrhizal fungicides on Paris polyphylla var.
yunnanensis and the nutrient elements in the rhizosphere soil
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Abstract : In order to explore the effect of different arbuscular mycorrhizal fungal inoculants on different nutrient elements of
soil and Paris polyphylla var. yunnanensis it provides a reference for the development of P. polyphylla var. yunnanensis biolog-
ical bacterial fertilizer. In this study,the pot inoculation experiment was conducted to inoculate different arbuscular mycorrhi-
zal fungi inoculants during the P. polyphylla var. yunnanensis ,the contents of nitrogen (N) ,phosphorus (P) ,potassium (K),
calcium (Ca) and magnesium (Mg) in P. polyphylla var. yunnanensis and soil were determined by the Kjeldahl method,va-
nadium-molybdenum yellow colorimetric method ,the deboiling method with sulfuric acid and perchloric acid and atomic ab-
sorption spectrometry. The results showed that the absorption and accumulation of nutrients elements in different parts of P.
polyphylla var. yunnanensis and soil in different growth stages after treatment with different arbuscular mycorrhizal fungal inoc-
ulants. S8 treatment could increase the content of N, P in new rhizomes and leaves (up to 6.289 g/kg) and Ca in different
parts of P. polyphylla var. yunnanensis. The content of Ca in leaves was the highest (40.323 g/kg). The content of Mg in new
rhizome was 28. 142 g/kg,but the content of N,P,K and Mg in different am treatment groups did not change significantly.
However,the content of Ca in soil increased in different degrees, and the effect of S8 treatment group was better, up to

125. 734 g/kg. Correlation analysis showed that there was a positive correlation between N and Ca,Mg in old tuber,and be-
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tween Ca and Mg in the old tuber. Ca in old tuber was negatively correlated with Ca,Mg in soil. N and P, Mg in new rhizome

were positively correlated with P and K, while Ca and K in soil were negatively correlated with Mg in soil. In conclusion, dif-

ferent AM fungal inoculants could affect the absorption and accumulation of nutrient elements in P. polyphylla var. yunnanen-

sis and soil ,among which S8 treatment group ( G. albida, G. gigantea, S. calospora, R. fulgida, R. intraradices, C. claroi-

deum) . Tt can be used as an excellent strain of biological fertilizer of P. polyphylla var. yunnanensis.

Key words ; soil microenvironment ;Paris polyphylla var. yunnanensis ;arbuscular mycorrhizal fungi;nutrient elements absorption
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Table 1  Different treatment groups and inoculation of AM fungi
b2 . e
TLIE'H I BETAR EL T
reatment . .
Arbuscular mycorrhizal fungi
group

S1 WL B #1388 %5 ( Gigaspora rosea) I E #1355 ( G. albida) FRIRE fHEEE ( G. margarita) \E K E fI4E% ( G. gigantean)
&N G E B85 ( Scutellospora calospora) (i W5 H A1 5 ( S. pellucida) ARG F 4% ( Racocetra coralloidea) 7546, )& H

S2 = .
2T (R. fulgida)

3 WNERBEE (R. intraradices) b3t BRAEEE ( Septoglomus deserticola) T WIBk#EEE ( Claroideoglomus claroideum) \WERHERE (R.
clarum)

o WA BEfHEE(G. rosea) JHHABE SR (G. albida) EWEEfFEE(S. pellucida) FPIRE B 3255 (R. coralloidea) | BH

N k¥R (C. claroideum) \MIFRHERE (R. clarum)

S5 A E MR (G albida) FRIRE TR (G margarita) FHRIEG E B H (R. coralloidea) 5545 E AT (R. fulgida) R
PERPEFE (R. intraradices) VP TieBR#EEE (S. deserticola)

6 ERIR B AU EE (6. margarita) \FRFE {255 (6. gigantea) SETNJE FH4ERE (S. calospora) i W) E AIBERE (S. pellucida) |
YOTEERAETE (S. deserticola) T PABR#ETE (C. claroideum)

. BCHLLT AR (G. rosea) FRAR L HUAE (. margarita) 751 AR (S. pellucida) S5 65 JUUEAE (R, fulgida)
NEREFE (R. intraradices) FBR#ETE (R. clarum)

<8 M EASEE (G, albida) \ERE M55 (G. gigantea) &0 IE E fIHEE (S. calospora) FE (0 )5 E/IEEEE (R. fulgida) RN

: BREFE (R. intraradices ) T WHBR$EEE (C. claroideum)
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Table 2 Contents of five elements in P. polyphylla var. yunnanensis inoculated with AM fungi at different times( g/kg)

Tl ™ T3 T4
JER P % VR R P % P %
- No.  HIRZE BN iy P W EARZE i = WIiRZE ZARZE i o BiRZE  BARZE
New Old New Old New Old New Old

Leaf Stalk Leaf Stalk Leaf Stalk
tuber  tuber tuber  tuber tuber  tuber tuber tuber
N St 1.631° 1.974% 1.806" 1.625" 1.472° 2.973* 2.807" 1.408" 0.997° 1.414°% 2.434> 0.916° 1.887*  2.051*
2 1.139" 1.907% 0.230" 1.454° 1.548" 1.499° 2.224" 1.211" 1.016° 1.786" 0. 760" 1.403" 1.865*  1.820%
S3 1.518° 1.663" 3.898> 1.274% 1.032° 1.489° 2.397% 0.726% 3.196* 2.063™ 0.859¢ 0.576' 1.693"  2.063*
4 1.364° 1.838%" 4.006* 1.4149 1.713" 1.379° 1.988¢ 1.106™ 0.963° 2. 113" 2.170" 0.644° 1.788%  1.855%
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%32 2(Continued Tab.2)
T1 T2 T3 T4

tuber  tuber Leaf  Stalk tuber  tuber Leal  Stalk tuber  tuber Leal  Stalk tuber tuber

S5 1.384° 1.708 3.931" 1.389" 1.251¢ 2.675" 1.835" 0.920° 0.876° 0.926° 0.575' 0.743" 1.416°  1.451%

S6 2.934° 4.339" 3.500% 1.248° 1.706" 1.753 1.975¢ 1.482° 1.365%2.030" 1.613° 0.295" 0.911° 1. 608"

ST 4.799* 1.977¢ 3.647° 0.755" 1.591™ 2.388° 1.763" 1.461" 0.999° 1.314% 2.670" 1.833* 1.142¢  1.731°

S8 4.331" 4.608" 3.273° 0.644° 3.284* 1.782¢ 3.830" 0.9935 1.642¢ 2.381" 1.041" 0.565' 0.958°  1.942"

S9 1.653° 2.068¢ 2.657" 1.377" 1.606™ 1.455° 2.644° 0.935¢ 1.362% 2.313> 2.219° 0.539"7 0.429"  1.942

CK  2.031% 2.695° 2.341% 1.320" 1.541" 2.914* 2.293° 0.549¢ 2.956" 5.305° 0.270 0.404% 0.444"  0.507"

p S1  4.168" 0.267™ 0.407" 0.199% 0.507% 0.120" 0.273% 0.209 0.580" 0.350°! 0.443" 0.279° 0.557¢  0.330°
S2 0.455% 0.358° 0.443" 0.268 0.554% 0.343° 0.2445 0.256™ 0.208 0.296% 0.538! 0.777* 0.471°  0.332°

S3 0.4577 0.372" 0.592° 0.354°¢ 0.548¢ 0.276" 1.081" 0.235° 0.634" 0.339°! 0.372% 0.314° 0.483°  0.227°

S4 0.4319 0.334° 0.532% 0.218% 0.299" 0.310°! 0.624" 0.284% 0.463" 0.407" 0.710* 0.337° 0.553¢  0.260%

S5 0.4789 0.385" 0.555°10. 321! 0.465° 0.192° 0.609™ 0.302* 0.421> 0.475" 0.501% 0.288° 0.553¢  0.508"

S6 1.117° 0.192°¢ 0.3228 1.299* 0.681°¢ 0.459" 0.481°0.252>1 0.396° 0.318°! 0.562° 0.589" 1.205*  0.295

ST 0.43279 0.332°¢ 0.708" 0.364° 0.652° 0.294" 0.623" 0.290* 0. 420" 0.393" 0.567° 0.298° 0.639°  0.331°

S8 6.289* 0.670* 0.525% 0.281° 0.910" 0.632" 0.534% 0.257™ 0.481" 0.471" 0.641" 0.201 0.567"  0.413"

S9  0.3549 0.368"™ 0.507° 0.307% 0.646° 0.193° 0.402" 0.265"° 0.092° 0.320° 0.473° 0.187¢ 0.719>  0.248%

CK  0.446" 0.450" 0.761* 0.592" 0.756" 0.281¢ 0.553°10. 248" 0.375° 0.620 0.479 0.144* 0.418"  0.051"

K SI 9.348 14.770°70. 915" 66. 527" 11. 556° 7.356" 41.355"84. 823 6.221¢ 11.063° 45. 494 72. 431212, 049°  11.422°
S2 6.520% 13.322°88. 648"57. 038% 9.514% 11.215°23. 677" 53.557¢ 8.802° 11. 148°46. 579¢56. 378°12. 5297  14. 709"

S3  18.861°13.407°59.518"71.431° 8.003" 13.282°25.393841.407% 9. 873" 13.087"83. 340" 55. 369" 11. 1227 10. 478"

S4  10.151°14.008961. 154°116. 422°10. 848" 13. 122°74. 87565. 475" 6. 625" 12. 122" 45. 4917 54. 4605 13. 160° 7. 480"

S5 8.932° 13. 672%42. 5597 57. 216% 9. 581 12.214936.213°44. 568" 7.681° 9.318° 38. 675845.426' 11.008"  8.944°

S6  8.088" 17.52851.376840. 723" 13. 767° 10. 559" 44. 822" 50. 405795. 168" 9. 121° 53.380%62.487° 9. 196"  8.744%

ST 7.776" 10.252844. 503" 56. 735% 14. 516" 16. 675" 40. 59" 46.753° 7.556° 7.474" 26.310"68. 505" 13. 665"  9.222

S8 14.725" 11.924 58. 664" 87. 440° 24. 2427 14. 352 42. 331°35. 194 6. 631" 10. 26454, 745°54. 168 14. 868"  12.715"

S9 8.798° 14. 126 64. 586°76. 681913. 4711 9. 702¢ 44. 704" 36. 355" 8.202¢ 8.317' 69.558"46.597"12.470¢ 8. 449¢

CK  6.647¢ 15.841"62.355%107. 232"8. 894" 9.603% 31.04840. 360" 10. 054" 7. 719% 47.107°61.457910. 2508 7. 625"

Ca S1  21.349%10.805915. 106" 5. 6473 11.067°'19.230° 7. 313" 18. 666™ 4. 108% 9.326° 15.315921.736°11.339¢  3.519"
S2 21.204%8.275° 7.424" 7.417'10.618°125. 084 12. 839" 9. 557" 2.907" 8.217¢ 8.140" 16.171412.288°  1.662¢

3 32.125" 6.480" 5.614' 9.739" 9.659 11. 157° 8.511° 12.392° 4.609" 8. 141% 12.639° 6.568" 8.928° 1. 146"

S4 20.608° 4.011" 69. 139" 43. 234°10. 641°17. 8819 1. 979% 21. 905" 3. 883¢ 7.408° 17. 146°25. 659*11. 489" 3. 860!

S5 20.810% 8.250° 32.378117.496° 11. 594° 6. 420% 14.314*19. 092" 13. 400" 9. 896" 15. 76021. 945> 5. 471" 4.020°

S6  47.023° 5.030% 61.267"32.089°16. 001" 10. 154 8.316° 18.059°21. 586" 10. 306" 31. 484" 24. 786" 4.336¢  3.547"

ST 21.4949 3.822" 17.405°12.098% 9.556" 1.757" 5.248" 15.920%10.899° 6. 1117 18. 162™25. 621" 18. 422" 6. 1231

S8 19.471721.461°40.323°39. 708" 17. 461* 5. 111" 2.233% 13.098° 7.439 8.088¢ 19.147"23.231"27.171*  9.187"

S9  22.416°14.318" 13.323% 13. 388 17. 396" 5. 653" 6.331° 16. 178" 7.953% 9.432° 19.017"15.986"11.510  12.105"

CK  10.876%12.692°17.931°19. 817°10. 529%21. 187" 5.289" 5.710¢ 6.820° 36.197* 8.797' 10.478°11.073%  7.591°

Mg Sl 2.2595 20.286" 6.994<" 3.684" 2.985" 1.484" 6.080* 3.705¢ 1.286" 2.396° 9.194> 3.487°¢ 8.013*  3.304"
2 6.939¢ 3.102¢ 7.363% 4.288° 4.394% 2.246° 3.165° 3.315° 1.077" 2.319¢ 4.369% 2.984¢ 4.036¢  2.248¢
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%32 2(Continued Tab.2)
T1 T2 T3 T4
Efjm No. ?I{\Iffﬁé %(;Edé iy P BIRZE B . = BRZE B i o PRz BIRZE
ew New Old New Old New Old
tuber  tuber Leaf  Stalk tuber  tuber Leal  Stalk tuber  tuber Leal  Stalk tuber tuber
S3 5.723° 2.228° 9.933" 3.1235 2.712¢ 6.739" 3.249° 1.671" 1.883" 1.884¢ 15.325" 3.820" 2.130"  1.456"
4 15.161° 3.196 7.228% 5.221¢ 1.3000 3.725% 4.956" 1.931#" 5.540° 1.441° 3.651" 3.092¢ 2.193"  1.191"
S5 16.033" 2.142° 6.967° 8.087° 1.952" 1.517" 3.842¢ 1.977¢ 2.428° 1.782¢ 7.157% 2.301¢ 4.359>  1.375¢
S6 1.595" 58.269%7.265% 4.079° 5.662¢ 1.447" 4.975" 4.567° 16.900* 2.323° 5.305 2.354¢ 1.897¢  4.330°
s7 1.196" 2.341° 8.621° 2.723" 9.364" 14.056* 4.103° 2.605" 7.747" 4.586" 3.549" 4.147* 2.707%  2.652°
S8 28.142% 2.914% 6.745" 15.488"16. 647 1.402" 4.098° 1.967¢ 4. 117" 1.429¢ 5.046" 2.773° 8.059° 1.927°
SO 2.746" 1.726" 16.515%13.561" 3.601° 4.006° 3.311° 7.407" 1.542¢ 2.270° 7.768° 2.248% 2.496°  1.448"
CK  1.696" 9.089° 5.3438 4.351° 2.243" 2.189° 2.935" 10.730" 1.547% 57.864" 5.365¢ 2.611" 1.532"  2.107°
RS R NG FRACRAE A 3 25 5, P <0. 05,
Note ; Different lowercase letters in the same column represent significant differences, P <0. 05.
=3 EMAREREFARRELIEFEMTRESE
Table 3 Contents of five elements in soils inoculated with AM fungi at different times( g/kg)
T1 T2
No.
N P K Ca Mg N P K Ca Mg
S1 1.726% 0.225% 28571  41.280¢ 58.392b 1.487¢ 0.212¢ 37.321% 44,7270 25.037™
S2 1.776 0.238"  28.626™  54.512"  68.337° 1.946° 0.252° 34,1321 57.373¢  35.185"
S3 1.6174% 0.215¢ 26.389%  49.127°1  41.381° 1.753% 0.253° 34.237°0 123.729"  43.146°
4 1.691 0.206" 28.215*®  74.102*!  36.231¢ 1.631¢ 0.288" 41.038* 6.5434 19.021°
S5 1.839¢ 0.226"% 32,471  90.488"!  55.731" 1.618° 0.213¢ 32,5197 84.742™  23.555"
S6 1.702% 0.244° 26.963"  104.692%  57.474% 1.635° 0.212¢ 36.276%  141.657°  47.462°
S7 1.274f 0.236° 13.463>  150.608*  57.663" 1.654° 0.203° 33.713°¢  76.701° 34.786™
S8 1.557¢ 0.222%  32.814™  99.145"  12.464° 1.507¢ 0.213¢ 34.976°!  55.283° 47.281°
S9 1.765"  0.229"¢  33,563"  52.244bd 8.775° 1.633¢ 0.334° 38.105"  45.2630  25.037"
CK 1.716" 0.187¢ 41.397*  82.666™¢  55.280" 1.935° 0.210¢ 31.907¢ 53.512°¢ 35.185
T3 T4
No.
N p K Ca Mg N p K Ca Mg
S1 1.4349 0.204¢ 28.996°0  79.844™  34.760° 1.420¢ 0.200"  29.703%  13.737° 35.636°
2 1.592¢ 0.239° 25.976°  92.771*  58.033® 1.580¢ 0.162° 42.513*  38.600%  39.968%
S3 1.530° 0.245° 31.427%  76.289"  61.730" 1.4401 0.168°  35.374™  105.029"  58.929"
S4 1.530° 0.215° 30.150™  127.309°  63.657° 1.368 0.323¢ 36.139"  97.958%°  62.968
S5 1.385¢ 0.220" 30.875°  117.157*  55.916® 1.665" 0.160" 27.199¢  83.848"¢  65.034°
S6 1.433¢ 0.208° 36.777° 26.276"  60.358* 0.919° 0.203"  31.957°  141.057°  57.714°
s7 1.372¢ 0.204° 29.052°0  148.520°  63.962° 1.751° 0. 099¢ 35.0050  45.153% 59,363
S8 5.513¢ 0.217¢ 31.404>  124.340*  19.931¢ 0.808' 0.196° 41.278%  125.734"™  43.659¢
S9 1.569¢ 0.237% 36.717*  81.798"  34.760° 0.967° 0.177¢ 34.707°0  72.539°  35.636°
CK 1.848" 0.2451 32.767*  25.855"  58.033* 1.420¢ 0.165 33.891°!  57.146°  39.968%

RS RNG PHRAGEAF B 225, P <0. 05,

Note ; Different lowercase letters in the same column represent significant differences, P <0. 05.
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Table 4 The correlation analysis of the old tuber elements and soil elements treated of P. polyphylla var. yunnanensis

EMEN EMRZEP EMZEK B Ca ERZEMg

g 5 5 D e 9 -
fdex tuber N tuber P tuber K tuber Ca  tuber Mg o ol ol o La o ve
EREN ~
Old tuber N
ERED
Old tuber P 0.304 -
EMEK
Old tuber K 0. 134 0.099 -
ML Ca s
Old tuber Ca 0.516 0.292 0.207 -
EMZE Mg . .
Old tuber Mg 0. 680 0.077 0.222 0.337 -
j:tz& N 0. 134 0. 186 0.053 0. 094 0.037 -
Soil N
j:.J;é P 0. 095 -0. 063 0.034 0.216 0. 154 0.053 -
Soil P
b4
j:',gi K -0.018 0. 042 0. 009 0. 185 0. 126 0. 051 0.015 -
Soil K
j:l%% ta -0. 090 0.137 0. 090 0.315" 0.114 0. 036 0.021 0.312" -
Soil Ca
.
giif%MN;g -0.304 -0.039 0.121  -0.469**  -0.107 0.074 0.232 0.245 0.455" " -

T BEMI(P <0.05), " " B FEMI(P <0.01) , M,

Note: * Significant correlation (P <0.05), * * Extremely significant correlation (P <0.01) ,the same below.

RS ARMAGEREFGEEEERFREITES TRETEBEX TS

Table 5 The correlation analysis of the new tuber elements and soil elements treated of P. polyphylla var. yunnanensis

BIRZE N

BRZE P B K BiZE Ca BiRZE Mg

4 : FEN REP FHK EEECa HEEMg
Ind New New New New New Soil N Soil P Soil K Soil Ca  Soil M
naex tuber N tuber P tuber K tuber Ca  tuber Mg o ol 0! ot La o Mg
BRZEN ~
New tuber N
B P .
New tuber P 0.407 -
FRZE K
New tuber K 0.003 <0010 B
B Ca 0.260  0.200  0.199 -
New tuber Ca
BRE Mg 0.292  0.500** 0.421°*  0.270 -
New tuber Mg
e
4:.1% N 0.043 0. 032 0.109 -0.094 -0.024 -
Soil N
él;ijifépp 0.229 0.014 -0. 057 0. 063 -0. 066 0.053 -
:ti%ﬁ K -0. 299 -0.071 0. 189 -0. 150 0. 046 -0. 051 -0.015 -
Soil K
j:tfé Ca 0.034 0.021 -0. 287 -0. 053 -0. 027 0. 036 -0.021 0.312° -
Soil Ca
5 Mg -0. 209 -0.201 0.070 -0.019 -0. 164 0.074 -0.232 -0. 245 0.455** -

Soil Mg
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Table 6 The correlation analysis of leaf elements and soil elements of P. polyphylla var. yunnanensis
£ N it p i K it Ca i Mg TN T3P THEK  fHECa  LHEMg
Index Leaf N Leaf P Leaf K Leaf Ca Leaf Mg Soil N Soil P Soil K Soil Ca Soil Mg
N B
Leaf N
i p
Leaf P 0.075 -
i K
Leaf K -0.210 0. 186 -
H Ca R
Leaf Ca 0. 407 0. 117 0. 104 -
- Mg %
Leaf Mg 0.051 0. 241 0. 587 0. 130 -
1t
i./{g N 0.224 0. 104 0. 048 0.020 -0. 103 -
Soil N
ig% P -0. 101 0. 150 0.116 -0. 190 -0. 050 0. 035 -
Soil P
ii;& K 0. 148 -0. 031 0. 047 0. 226 0. 242 0. 043 0. 144 -
Soil K
e
'i.%wCa 0.113 0.365" 0.362" 0.209 -0. 095 0.132 0. 282 0.438" -
Soil Ca
e
,i.ﬁ Me -0.209 0.121 0. 098 0. 100 -0. 081 0. 180 0. 265 -0.357 0. 446 " -
Soil Mg
xR FAEARHAREALBEEXRZDTRETETREXIESN
Table 7 The correlation analysis of stem elements and soil elements of P. polyphylla var. yunnanensis
£zt N kP E-3N 25 Ca 2k Mg 3N dHEp 3K hHECa hHEMg
Index Stalk N Stalk P Stalk K Stalk Ca  Stalk Mg Soil N Soil P Soil K Soil Ca Soil Mg
ZEN
Stalk N B
=P 0.123
Stalk P T B
=K 0. 300 0. 065
Stalk K ' ' -
= Ca 0.012  0.275  0.453° -
Stalk Ca ' ’ T
= Mg 0. 045 -0. 058 0.263 0.188 -
Stalk Mg ' ’ ’ ’
j:J;%% N 0. 183 0. 127 -0. 068 0. 036 -0. 029 -
Soil N
j:n‘f
:t';ti P 0. 142 -0. 005 0.384 " -0. 198 0.018 -0.035 -
Soil P
e
j:.%é k -0. 060 0. 190 0. 046 0.039 0. 064 0. 043 0. 144 -
Soil K
1 C
:,t,ig ‘(,a 0. 046 0.132 0. 130 0.280 -0. 055 0.132 0.282 0.438 " -
Soil Ca
j:i%é Mg 0.018 0. 288 0. 209 -0.125 -0.403 " 0. 180 0. 265 -0. 357 0.446 " -
Soil Mg
W5 4R M YL L % AR b v R 3R 0T R A IR B E B

HRIANTR] AM L7 ) Ak B RE 8 AN [R] 72 S 14 52

R ORI A KO Tl @ TR, HAR A
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A B S AR W %) T 2 04 43 B0 R AR AR G
2P AR FRIA A AM B E A, AR M
FrRTEAR A A K R A B, Horp S8 4k
ZHT1 IR ARSI T2 I3 B S A L R,
T4 YT | AR 25 v LAY B 5 S8 b BE 4 T
I ST AR 25 B ) 5 B (R o 6. 289 g/kg)
D S8 4b FHZH () AM LR AT LA o T FR A ik +
HErh R B ORI R S L 5 L AT
T 5T — 3, 4945t 0N Rl S v 44 o 2 S ) 7 4
L AL S b FIAH T4 B R 2K A A R
B, M 12.715 g/kg; 1fii H Wang %52}z 38 + v i1
A ) TR RN R P R R M 0 S R
S, HE IR T 2 30 3 Y AN ) S A7 4 ok
SEPL, S8 ALBHZH T1 AN T3 WHHZEAIM- DL K T4 il
BT AR ZE A9 SRR T T2 Rl T4 I 3037 AR 2%
FOBE RS A RGN (el 28. 142 g/kg) o 5 AL
R A0 20 B R 00 5 5 445 #4194 R, 3 B RS A
RGPS R A 0 R A 2 00 W 300 X AR 400 1) B, 4
FYIHCRE, 0 A K B L B k3 T A
P

24 FEVARL W0 04 5t 5 AT LA 1) 4 2 e -1 M 5 &5k A
7, AR S 25 75 A s 2 5 24 AL B4 5
B, AM ECRE MR AR RES TR I B ER
B 8 A, X A T AL R R A T R
M2 ASHIRSE & B, I S6 S8 Ak 3 £ YL F M 1Y BT AR
25 CEARZE R U B i T, S8 R ST Ak B
£ R R AR HTAR 25 O Wl 7 1 He A A PR 5 (i
TIAE] 6. 289 g/kg) ZAh, AN [ b 3 4 4 3 b B R
B FRAEE TR M At R, IR b BR2E g
(T S A IS 22, U S8 A PR A - AT
B L IR 2, PRI, S R AR AR
BRI B A 25 U TR 2 R [ B
i AT B I R 7 R OT R A R
[G] Afth, ] AAE  SE rp SR LR IR, X 5 AM K
R T MR X S R R o A A S IR AR— 30

FASEVEM T E B AR 28 N (I 5
Ca Mg FYWZIG, AR ZEh N Bzl 5 P Mg BRI,
P S K I, i N 2E b K
Ml 5 Ca WIS B B RIE T, AR 2K Ca
M5 33 rf Ca Mg PO MRS 1 3 R A D1, 25
i K W S e PR, 25 Mg B9 I
5 e Mg (M AR AR . 45 Zhang 251
eI 14 22 P 9% 00 R AE I T AR A Ko R b i B T

REAFE 3 P sl D[R] AP RIONAH — B0, IHE R AR
R RS R W =3 2 TR B PR IRIVE T
R I e BB A 5 0 e S A S e, i
B FBE 22 ) A 7R 52 2% 1 52 B T H B A Wy bR S+
PE RS AT 3G N SRR R A SR A N
A X P i T

ZE LTk, S8 AbFRAT A 6 AP AM HLTH : il H
57 (G. albida) B KE $E 55 ( G. gigantea) |5
5 B A% 5 (S, calospora) | & 4 5 B {1 £ %
(R. fulgida) FENERFEEE (R. intraradices ) T W Bk &
%2 ( C. claroideum ) VE L 8 B A= W) T IE (9 A0 R 76
Tofr, S AR A K B B, ASBIF ST 45 2R WoR
O FhANTA] AM LR B 77 9 2H 5 T LAAS [ 52 B ) 52 i
BERICREN &S N ER, (AR B A e
TRA T T 23— 20 0 25 ek A2 i) L] K
R o345, LASST R TR AR 1 2 ) T i AT
AN B FLS e ml, AR T OB H S SRt R
(M5 3 AR, i FHEL EE R 5
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