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Alii@ed  This research investigated soil samples of Tricholoma matsutake shiroes in Tibetan region and Panxi region of
Sichuan Province to understand the effect of microbial activities and biomass on T'matsutake, and the potential effects of
environmental variables on microorganism of 7. matsutake shiroes. The microbe quantity of microorganisms (bacteria,
actinobacteria, and fungi), the microbial biomass (microbial biomass carbon and nitrogen), and the enzyme activities (acid
phosphatase, urease, and catalase) were analyzed. Multivariate regression tree was used to study the microbial activity and
microbial biomass associated with environmental variables including elevation, slope, thickness and coverage of litter. The
results showed that above the 3 592 m elevation, the enzyme activities of 7. matsutake shiroes increased with the elevation (3
841 - 3 860 m); below the 3 592 m elevation, however, the enzyme activities increased with the litter thickness (2.25 - 8.45 cm)
but decreased with elevation (3 058 - 3 226 m). With slopes greater than 42.5°, the microbial quantity and biomass increased
with the litter thickness (1.05 - 8.45 cm) and decreased with elevation (3 058 - 3 225 m); with slopes smaller than 42.5°,
however, the microbial quantity and biomass decreased with both litter thickness (0.28 - 3.2 ¢cm) and elevation (3 058 - 3 460 m).
In conclusion, elevation, slope, and litter thickness are the major environmental factors affecting the soil microbial activity and
biomass in 7. matsutake shiroes.

[@mﬁb Tricholoma matsutake; microbial activity; microbial biomass; soil enzyme; Tibetan region; Panxi region
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Table 1 Ecological environment factors of Tricholoma matsutake shiroes sampling sites (N = 3)

G E235:3 Ei:s 84K Elevation W A R S v I =
Sample Longitude (E) Latitude (N) (h/m) Slope (a/°) Litter thickness (6/cm) Litter coverage (/%)
XJ1 102°35'08.26" 31°12'44.31" 3214 70 3.60 90
XJ2 102°35'07.26" 31°12'44.33" 3235 70 1.70 89
XJ3 101°11'35.95" 30°04'56.17" 3237 70 3.60 90
XJ4 103°35'05.77" 31°12'44.50" 3265 70 3.90 90
XJ5 102°35'01.53" 31°12'42.09" 3240 70 0.90 90
YJ1 101°11'37.43" 30°04'55.55" 3847 30 2.10 95
Y12 101°11'36.34" 30°04'55.77" 3843 10 3.70 70
YJ3 101°11'35.95" 30°04'56.17" 3860 5 2.70 80
YJ4 101°11'36.19" 30°04'56.45" 3856 5 1.50 80
YJ5 101°11'38.70" 30°04'56.49" 3838 40 6.20 95
YYI 101°4320.40” 27°32'12.56" 3151 60 1.95 95
YY2 101°43'12.72" 27°32'18.26" 3132 25 5.30 95
YY3 101°43'09.55" 27°32'19.07" 3064 10 5.20 95
YY4 101°43'09.40" 27°32'18.76" 3058 12 1.50 97
YY5 101°43'09.35" 27°32'18.83" 3069 11 4.00 95
YBI 101°12"29.59" 27°08'16.27" 3173 31 2.40 70
YB2 101°12'32.92" 27°08'17.01" 3191 45 8.45 95
YB3 101°12'32.94" 27°08'17.05" 3192 45 1.20 95
YB4 101°12'35.06" 27°08'17.77" 3204 45 0.50 79
YB5 101°12'36.84" 27°08'17.81" 3207 39 2.10 89
MLI1 101°07'38.18" 28°01'42.38" 3337 40 0.28 75
ML2 101°0728.28" 28°00'36.59" 3584 40 1.20 90
ML3 101°0726.54" 28°00'37.18" 3583 20 1.12 50
ML4 101°07'28.51" 28°00'36.34" 3598 20 1.23 80
ML5 101°07'29.29" 28°00'36.65" 3585 20 1.85 90

R2 ARBEEREDEREDFSE

Table 2 Soil microbial properties of Tricholoma matsutake shiroes sampling sites (V= 3)

MAwAEE  BUEAEERR

. . .
b el s AL fift Microbial Microbial biomass 4l Bacteria 'ﬁﬁléi%ﬁ] . H.# Fungi
Phosphatase Urease Catalase . ) a 5 Actinobacteria n 5
Sample 5 e i biomass carbon nitrogen (n/10° cfu g) 5 5 /10" cfu g™)
WUg) ug) Aug) 0 0 (n/10° cfu g™)
(w/mg kg™) (w/mg kg™)

XJ1 565 376 125 231 37 15.2 5.7 5.5
XJ2 389 215 116 190 24.1 89.8 1.9 54
X1J3 388 461 120 93.0 13.8 10.5 4.5 8.3
XJ4 502 287 132 361 14.4 683 1.4 9.6
X7J5 480 508 113 299 6.4 24.0 9.4 5.3

Y1 511 348 107 324 3.6 24.4 6.9 9.3
Y2 484 288 112 173 9.7 13.6 9.9 7.8
YJ3 515 255 107 148 8.0 397.6 17.5 2.6
Y4 410 183 116 228 17.1 35.6 1.7 6.5
YJ5 431 122 96 153 233 109.7 0.7 4.2
YY1 503 257 127 176 19.5 0.8 0.8 14.4
YY2 534 415 111 212 21.6 253 0.4 259
YY3 513 387 107 276 30.0 9.4 5.6 5.9
YY4 581 388 108 324 14.1 239 0.5 8.1
YYS 472 416 130 209 15.1 72.1 1.4 10.2
YBI 489 455 121 479 11.6 5.9 2.3 9.0
YB2 493 413 105 260 6.2 8.3 2.4 6.8
YB3 496 457 106 154 8.5 30.5 1.4 4.6
YB4 524 413 100 283 2.9 13.2 1.9 6.5
YBS 436 310 106 601 21.5 72 0.5 3.5
ML1 531 409 102 397 18.4 4.3 1.4 4.4
ML2 468 410 99.6 174 18.5 79.0 0.6 11.9
ML3 462 388 99.2 279 43.6 59 1.0 17.2
ML4 510 332 43.5 166 12.0 9.7 1.4 4.8
ML5 494 372 121 203 38.0 9.7 1.5 6.6
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Fig. 1 Multivariate regression tree of soil enzymatic activities associated
with environmental variables. SA: Soil acid phosphatase; SU: Soil urease;
SC: Soil catalase; EL: Elevation (m); TL: Litter thickness (cm); N: number of
sampling sites; Error: Relative error; CV Error: Cross validation error ; SE:

Cross validation standard error.
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Fig. 2 Multivariate regression tree of microbial biomass associated
with environmental variables. MC: Microbial biomass carbon; MN:
Microbial biomass nitrogen; SL: Slope (°); EL: Elevation (m); TL: Litter
thickness (cm).
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Fig. 3 Multivariate regression tree of microbe quantity associated
with environmental variables. BA: Quantity of bacteria; AC: Quantity of
actinobacteria; FU: Quantity of fungi; SL: Slope (°); EL: Elevation (m); TL:

Litter thickness (cm).
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