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Abstract: In order to explore the ecological stoichiometry of carbon (C), nitrogen (N) and
phosphorus (P) in Pachyma hoelen, 42 populations of P. hoelen samples were collected from 11
prefectures and cities in Yunnan Province, and the content and ratios of C, N and P both in
sclerotium and peel were analyzed. The results show that the content of C, N and P in P. hoelen
sclerotium was 40.24%—43.58%, 0.176%—0.532% and 0.020%—-0.077% respectively. The ranges
of C:N, C:P and N:P in P. hoelen sclerotium were 93.23-279.42, 1 342.00-5 571.32 and
8.11-44.62, respectively. The content of C, N and P in P. hoelen peels was 29.86%—48.71%,
0.229%-0.895% and 0.027%-0.107%, and the ratios of C:N, C:P and N:P were 49.90-206.53,
884.74—4 290.89 and 8.35-41.41, the median C:N:P ratio of P. hoelen sclerotium and peel were
3 317:18:1 and 2 318:22:1, respectively. The C content in P. hoelen sclerotium and peel were not
significantly different (P=0.847). The content of N and P in sclerotium was significantly lower
than that in peel. Compared with cultivated P. hoelen, there were no significant differences in C
content of sclerotium and C:N ratio of peel of wild P. hoelen with the exception of other indexes.
The N content of wild P. hoelen was significantly higher than that of cultivated P. hoelen, but the
P content was contrary. Correlation analysis showed that there was significant (P=0.05) negative
correlativity between C content of sclerotium and latitude of the sampling site, and significant
(P=0.01) positive correlativity between N content of sclerotium and longitude. There was
significant (P=0.01) negative correlativity between sclerotia C:N ratio and longitude of the
sampling site. There was significant (P=0.05) positive correlation between N:P ratio in sclerotium
and longitude, and there was significant (P=0.05) positive correlativity between content of C and
N in peel and longitude. However, there was no correlation between the content of C, N and P and
the altitude. We conclude that the content of C in P. hoelen is close to that in other fungi, while
the content of N and P is obviously low. Under cultivation conditions, the growth of P. hoelen
might be limited by N or both N and P.

Keywords: fungi; content of carbon, nitrogen and phosphorus; C:N ratio; C:P ratio; N:P ratio;
environmental factors; correlation analysis
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Table 1 Information of Pachyma hoelen samples

Fro RAHLA SR
No.  Collection sites Population
number

£#10L77 Baoshan City 3

2 AR A 6
Chuxiong Yi Autonomous Prefecture

3 KRB A A M 2
Dali Bai Autonomous Prefecture

4 PRI M 1
Diqing Tibetan Autonomous Prefecture

5 LLIN I JEWSETE B A M 5
Honghe Hani and Yi
Autonomous Prefecture

6 ¥ T7 Lincang City 3
FHYLT Lijiang City

8 TS FIR N 2
Nujiang Lisu Autonomous Prefecture

9 EHTT Puer City 7

10 Sl % AR M 2
Wenshan Zhuang and Miao
Autonomous Prefecture

11 EIET Yuxi City 10

&1 Total 42
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Fig. 1 Collecting localities of Pachyma hoelen.
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Fig. 2 Content and ratios of C, N, and P in sclerotium and peel of Pachyma hoelen.
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Table 2 Content and ratios of C, N, and P of Pachyma hoelen under different growth types

P2 C%) N@%) P@®%) CN C:P N:P
Growth types
R o % FF {74 Median 42.12 0.230 0.042  212.11 2563.02 12.35
Cultivated sclerotia S Mean 42.14 0.248 0.044  208.88  2730.56 13.55
e KA Maximum 43.24 0.374 0.077  279.42 5315.42 33.60
£%/IME Minimum 40.24 0.176 0.020  130.70 1342.00 8.11
FpifEZE SD 0.75 0.059 0.015  48.87 964.65 6.07
A SR FP7 % Median 42.20 0.304 0.030 163.17  3750.96 22.22
Wild sclerotia FHIMH Mean 4210 0307  0.031 16632 370350  23.20
% KAH Maximum 43.58 0.532 0.070 24271 5571.32 44.62
e/]ME Minimum 40.26 0.204 0.020  93.23 1586.43 11.74
FrifE2E SD 0.79 0.068 0.010  32.33 904.19 7.82
FR B R Fr{ %0 Median 40.17 0.340 0.053 125.53 1939.07 15.73
Cultivated sclerotium peel SEHIE Mean 39.69 0.398 0.058 127.85 1937.79 15.54
R R1H Maximum 4727 0.736 0.095 206.53 3248.23 22.04
£/IME Minimum 29.86 0.229 0.032  69.96 884.74 8.35
FpifEdE SD 4.63 0.150 0.019  39.13 604.25 3.62
R RZ B AR FR( % Median 44.09 0.461 0.043 112.91 2603.90 24.96
Wild sclerotium peel SEH4{H Mean 44.04 0.487 0.046 111.33 2701.46 25.25
K AH Maximum 48.71 0.895 0.107 16232  4290.89 41.41
$%/IME Minimum 38.28 0.289 0.027  49.90 1052.33 9.04
FrifE2E SD 234 0.124 0.016  24.91 757.39 7.90
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Table 3 Content and ratios of C, N and P in sclerotium of Pachyma hoelen from different areas (Mean+SD)

7L C (%) N (%) P (%) C:N C:P N:P

Areas

1L 41.11+0.81 ¢ 0.267+0.043 abcd  0.052+0.023 a  182.98+31.58 becd 2 295.28+897.96 b 12.35+3.93 ¢d
Baoshan

5 e 41.55+0.75bc  0.345+0.096 ab 0.030+0.011 ab  147.48+30.70 d 3908.27+1 129.00 ab  28.16+11.28 ab
Chuxiong

peiil 41.83+0.08 abc  0.247+0.028 bcd  0.040+0.007 ab  198.08+24.68 becd 2 673.26+544.82 ab 13.50+0.94 cd
Dali

il pe 41.61+1.17bc  0.217£0.014 cd 0.032+0.001 ab 224.81+15.77ab 3 336.41+144.95 ab 14.86+0.39 cd
Diqing

EAR(] 42.01+0.43 abc  0.328+0.065 ab 0.034+0.006 ab  154.23+30.32 cd 3 312.82+567.39 ab 22.14+6.25 abc
Honghe

e 42.43+0.57ab  0.240+£0.036 bcd  0.037+0.011 ab  209.11+£30.16 bc 3 110.15+824.40 ab 14.70+2.22 cd
Lincang

AT 42.33+0.34 abc  0.182+0.005 d 0.045+0.007 ab  271.08+5.84 a 2 477.77+£365.69 ab 9.12+1.15d
Lijiang

BT 42.95+0.02 a 0.282+0.011 abecd  0.027+0.004 b  177.76£6.59 bed 4 135.79+544.24 a 23.2242.20 abc
Nujiang

T 42.5740.73 ab  0.277+0.076 abcd 0.041£0.016 ab  190.72+50.47 bed 3 093.06+1 220.98 ab  16.84+8.09 bed
Pu’er

pralll 42.36+0.84 abc  0.356+0.083 a 0.026+0.003 b 142.94+36.24 d 4199.24+593.28 a 29.81+£3.41 a
Wenshan

K& 42.32+0.69 abc  0.312+£0.029 abc  0.032+0.015ab  159.66+15.06 cd 3 842.63+1177.19ab  23.88+36.77 abc
Yuxi

W RRFEFRRTE P<0.05 KF FEREE, TH

Note: Different letters indicate significant difference at the level of P<0.05. The same below.

FERFEAN DR LB ARZS BRI AZ 5 SCILAE it v AU % 1
175(0.356%+0.083%), . F = FRBL, s, il
PRI VL B AE s PR LU B A b A B S 1 A
(0.052%+0.023%) , {23 = TR VTLANSC I AR o

IREFEZT CN EREI A (142.94+36.24)—
(271.08+5.84), KA A WHYL(271.08+5.84) 5 R4 H
T PEAYRE A (224.81+15.77) B 2 1 T HAb b X A kR
i C:P (B A(2 295.28+897.96) (4 199.24+593 .28),
SCIL AT AL b 5 O L B R S A 7 B 25 P 2
St CIAYRES E NeP Biem, 4 29.81+3.41, B
mTREAEE . MK, IGE. KL FRILFINN
TLIRESS, S8 BB VLRI ke 22
SARE

140 E¥FIR
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AN AR B e . A B R R
Fei Z 30 LR IT A R AR 4. B itk (37.37+
6.97)%—(45.3122.90)%, H, REHFIE. il
PR L £LIR) R0 SC UL AR it il 75 T B 25 e TR AR FL IR
AR, SHABAERZ R AR E; RS ERS
(RS R H SIS R AR, s i a0 o
(0.625+0.098)%F1(0.623+0.157)%, B Fm TRIL.
PRIl L e RERRINYTAORES, ; BES R
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FRZE iz Hp C:N AYE 1 (83.12+13.06)—~(160.58+
7.31), Hr, REHWILHE SR, BE&T
PR, FEMERSCIL AR AL C:P IR (1 369.87+
700.16)~(3 098.96+874.58), EIZMIFE N,
25 5 TR AR H AR L AR, 5 HAth = R R
AR E ; RN NP 5, R 3041+
9.42, BERTREAM®E . KB, mVLALRL

MRESS, SR P, 3Tl 20, E A
TERRE AR 225 AN
2.3 REWK. B BMEERHITELER
M) & F B O AR R K &

RE R AL SR RO SR
GRS R (GR 5. R 6)R M,
REFEZH C SRESERHEIMC, N Fi

£4 TEFHHELHE. 8. B2RRIRIL(TEATES)

Table 4 Content and ratios of C, N and P in sclerotium peel of Pachyma hoelen from different areas (Mean=SD)

7 C (%) N (%) P (%) CN C:P N:P
Areas
11 37.3746.97b  0.389+0.055 be 0.080+0.031 a 111.48+5.23 bed 1369.87+700.16 b 12.26+6.19 ¢
Baoshan
e 42424290 ab  0.623£0.157 a 0.050+0.023 ab  84.19+23.52 d 2498.71£801.24 ab  30.41£9.42 a
Chuxiong
KA 40.374£3.10 ab  0.333+0.129 ¢ 0.0454+0.003 b 143.92+422 .45 ab 2403.98+275.12ab  16.57+6.65 bc
Dali
JER 44.86+0.66 a 0.558+0.019 ab 0.050+£0.002 ab  93.84+2.74 cd 2 339.04+97.64 ab 24.96+1.76 ab
Diqing
AR 44.03+1.67 a 0.479+0.155 abc  0.054+0.017 ab  115.37431.35abcd 2 263.79+653.35ab  21.33£9.87 abc
Honghe
I 78 41.67£3.63 ab  0.371+0.076 be 0.047+0.010 b 135.91£38.09 ab 2367.324541.81 ab  17.9444.36 bc
Lincang
ARV 39.98+0.21 ab  0.291+0.012 ¢ 0.052+0.001 ab  160.58+7.31 a 1 976.13+34.73 ab 12.32+0.39 ¢
Lijiang
R 43.52+0.47 ab  0.394+0.030 bc 0.047+0.006 b 129.09+8.28 abcd 2 426.69+£329.75ab  18.92+3.77 abc
Nujiang
SLREN 40.79+5.15ab  0.381+0.101 be 0.045+0.013 b 132.02+37.33 abc 2 528.724921.42 ab  19.44+5.93 abc
Pu'er
il 43.97+0.02 a 0.625+0.098 a 0.058+0.010 ab  83.12+13.06 d 1 995.90+£339.70 ab  23.9940.32 abc
Wenshan
FiE 453142.90 a 0.474+0.098 abc  0.042+0.018 b 114.53+18.67 abcd 3 098.96+874.58 a 26.9146.53 ab
Yuxi

x5 BREEEZNKR. R BEERHITELRSER. GE. SEZEMNEXRYK

Table 5

stoichiometric ratios and three environmental variables

Correlation coefficients for the Pachyma hoelen sclerotium C, N, and P content and their

WiH C N P C:N C:P N:P
Item

M§4k Elevation —-0.154 0.009 —0.063 -0.029 0.048 0.053
4 Absolute latitude -0.320% -0.099 0.018 0.062 -0.059 -0.075
% J% Longitude 0.077 0.510%* —0.181 —0.489%* 0.221 0.366*

FE: **FORTERFE RGN 0.01 IF, FHSCHERZ; *FORTEEE U N 0.05 I, FHOGHE B2

Note: ** Indicates that the correlation is significant when the confidence (both sides) is 0.01; * indicates that the correlation is

significant when the confidence (both sides) is 0.05.
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Table 6 Correlation coefficients for the Pachyma hoelen sclerotium peel C, N, and P content and their

stoichiometric ratios and three environmental variables

iH C N P C:N C:P N:P
Item

%73 —0.046 0.143 —0.045 -0.095 0.058 0.123
Elevation

R —0.124 0.037 0.089 —0.023 —-0.086 -0.061
Absolute latitude

ZR 0.384* 0.372% -0.028 -0.197 0.118 0.292
Longitude

TE: = FORTEBRFE U 0.01 IF, FSRTERZ; *FRTEERSEEUIN) N 0.05 I, FHHE R

Note: ** Indicates that the correlation is significant when the confidence (both sides) is 0.01; * indicates that the correlation is

significant when the confidence (both sides) is 0.05.
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