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Carbon Density and Its Spatial Distribution Dominated Pattern of the
Mpyrica nana Cheval Shrub in Central Yunnan

GUO Zi-hao, LI Yao-ke, GONG He-de
(School of Geography and Ecotourism, Southwest Forestry University, Kunming Yunnan 650224, P. R. China)

Abstract; In order to find out the carbon density distribution characteristics of Myrica nana Cheval shrubs in the
central Yunnan Province,,and provide scientific support for the study of the characteristics of regional shrub carbon
density , by using the method of sample plot survey and the characteristics such as carbon density investigation in 13
different shrub sites in central Yunnan province of Myrica nana Cheval shrubs, relevant data on biomass, carbon
proportion , carbon density and carbon content of shrubs and soils were measured. The results showed that the bio-
char density ( shrub layer and herb layer) ,litter carbon density, soil organic carbon density and total carbon density
of Myrica nana Cheval shrubs were 80. 28+29. 82t/hm”,25. 84+10. 18t/hm’,0. 02+0. 01t/hm’and 80. 30+29. 82
t/hm’ , respectively. The carbon density in the shrub layer was mainly distributed in the root part (32.68% —
39.66% ) ,and the carbon density of shrub layer accounted for almost 56. 25% . The carbon distribution between the
above-ground part and the underground part of the herb layer was significantly different. The average value of the
underground part was 60. 43 £10. 97t/hm* (50. 28% -73.12% ) , and the average value of the above-ground part
was 46. 65+14. 21t/hm”(26. 88% —-49.72% ) . In the Myrica nana Cheval shrub,the stem layer(35.07% ) of the
shrub layer occupies the largest proportion of carbon density (10. 88t/hm”) , significant higher than the average of
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the six major shrub species in China.
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FNEARTT 4 I, R DXCHE iR 25 B2 A T 0F
58, XFAIH 2 B A S 0 Bt 1 PR HLAT
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MIWTSE, (HZEUN S EAERER A | B 1
ER S E Y EAUIRE SRl AR A )
E, R AR R B P Y SRR Y
TCSRINZE , oA R AR AN [ 25 Tl i) 4 ) HL AL
SR ) (B B A o A — o BN TR

EA G ( Myrica nana Cheval shrub) i E 4
AW MR (Myricaceae) #HEIE (Myrica L. ) %
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(1038 A A [ ) B TR ATG R ML) 8 Ay g 07 A
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1.1 MRRERFEIEE

ARFFFEIEBE P HIX 13 AT (X)) & ERE
Mo (1), BRHOREHL G E G R A REAE T 3 A
A SmxSm BIFETT, 3 AFETBIEIBEAE 10m 42
i, MIL39 MRS, FEXEEANEE T NETERZ Y
FhiEAT R AR A B R, FER R DT N BEMLZE EX 1
A TmxIm PRFERETT, W% T T %45
MR I A= Pyt S N A i, [RIE, AERE VA
FERNEE 1A Imx1m BFCERMERET, RASHE
ARZ R T B W S A DT NI A2 h A9
L, TR NEAEE D7 B AH SR B 1 S Imx1m
PARERMERE DT, WEEH B YR YR, AR
JEREARJZRULEL) 100g, T2 L) 5008,
A ]2 = e T AR E AR T T i

FEAFERIAZE L A 9850, 5 EAAS 7 1w’
ik, IR HERRTILL 0-10em, 10-20cm, 20 -
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Fz1 HEHEDR
Tab. 1 Sample plot survey
Kb . b4 K& HisE7,a T . AR EAR
fm TALLI AL /o /o /m T B L R
Q1 ZHB kL E 25.52 101. 40 2220 wE 1y T5 43.0 12.0
Q2 PN KN 25. 66 101. 15 2258 W 1T 21.0 2.0
Q3 oHAERER 25.45 101. 63 2 245 W R 45.0 8.0
04 oA MR 25.32 101. 26 2148 WH L3 84.0 75.0
Q5 oHARER 25.32 101. 87 2272 WH 1Ly T5 94.0 5.0
Q6 ZHALTE 24.82 102. 42 2123 Wt B i 74.0 11.0
Q7 A RN ARX 25.14 102. 61 2183 & 1R 73.0 6.0
Q8 mHAEmHE 25. 41 103. 04 2084 WA e ol 82.0 36.0
Q9 A RAT AR 25.22 102. 66 2137 wE 1T 64.0 30.0
Q10 ZHEARRE 25.28 102. 63 2214 & Rl i 30.0 10.0
011 oA THE 25.54 103. 39 2 060 JRAE L3 72.0 74.0
012 oA SHER 26. 47 103. 46 2 040 WE R 73.0 47.0
013 AR 24.91 103. 87 2156 JrA: 13 74.0 68.0
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%1 # HFEF: APHMXBEHEELRTESBERTR
M R, B, 22 0010 SocD=Y (1-6,) xp,xC,xT./100, & H, SOCD

o, B EEIROR TS T 150g (1R ARk B152
K%, IR R 70°C A HLAE L)% 48h = 4E
B, ZIEHEER A MR AR RN R R, T e
TG 43 B A R A T
1.2 HEARXRAX

A ML 5 10 R FH S A% R A 4L T v
FE, JEAI (BRSBTS = B R S /RS
TR Ex100% ) AT,

TENRERZ | RO 2RI )2 0 B
B, RN (FESRRE BE = K 5 AR ) xR 2 2
TR A ML ) DR AR AR
R Z | RO Z K JTE Y24 AR A 75 B
1H.

89 ) A HLRR 2R 5 U

- HEH A MU (kg/m®) 5 0, N i 2R
T (BKB%); p, W i ELEERE (g/em’);
C, Wi R HIEAIKS & (gke); T, Wi 2
FIZEE (em) ., MGE—H0L, HHRESRTEMH
)5’ 10, LSRG ERZA R socp 65, B H
SPSS 23.0 K Excel 2016 #3475+ Hr, IFAR
it B DR R 5 22 AR AL A3 M WA [ R M ] SR A A2 )
HLOTBROR | B EE )Y 25 AR AT

2 HREA

2.1 ZEGBELEMERNERES
BN RE N E i R/ R A A R A 2,

R2 ETHREZEGEELASEANEYE (TFHELREE)

Tab.2 The each part biomass of M. nana Cheval in central Yunnan ( meanzstandard deviation) o/m’
B HEARJZ FARJZ % R
i % it ait 2 it &t W2 =
01 166. 37+ 148. 80+ 115. 10+ 430.27+ Y , , 108. 77+ 539.04+
58.34 56.76 49.22 21.27 40. 35 321.50

Q2 157. 03+ 158. 90+ 137.27+ 453.2+ 42.70+ 15.70+ 58.40+ 93.50+ 605. 10+
41.79 34.02 29. 69 9.79 0.00 0.00 13.50 5.40 178. 41

03 118.37+ 119.47+ 100. 83+ 338.67+ 80. 60+ 65. 00+ 145. 60+ 82.67+ 566. 94+
8.08 3.27 8.55 8.54 0.00 0.00 7.80 10. 39 108. 92

04 83. 80+ 84.07+ 62.03+ 229.9+ 47.23+ 38.43+ 85.67+ 103. 87+ 419. 44+
46. 07 23.90 12.92 10. 33 6.54 17.00 4.40 11.62 64.13

05 99. 60+ 103. 83+ 98. 13+ 301. 56+ 51.25+ 25.20+ 76.45+ 108. 87+ 486. 88+
23.56 26. 15 28.85 2.42 4.15 13.40 13.03 11.96 99. 36

06 124. 80+ 139.73+  102.57+ 367. 1+ 62. 13+ 49. 13+ 111.27+ 106. 33+ 584. 70+
6.22 3.07 14.77 15.27 7.39 9.49 6.50 12.93 121.78

07 129. 33+ 129. 03+ 123.97+ 382.33% 53.25+ 52.65+ 105. 90+ 94. 90+ 583. 13+
7.30 10. 76 5.78 2.46 8. 15 3.15 0.30 2.06 132.98

08 136. 63+ 108. 60+ 99.23+ 344. 46+ 63. 10+ 61.30+ 124. 40+ 74.63+ 543.49+
49. 87 34.12 23.85 15. 89 9.30 10. 30 0.90 2.34 117.24

Q9 150. 23+ 151. 77+ 134.23+ 436.23+  56.50+ 49.73+ 106. 23+ 85. 10+ 627.56+
18.96 11.82 8.48 7.93 16. 08 13. 04 3.38 3.94 160. 78

010 125.53+ 129.37+  129.17+ 384.07+  66.80+ 57.33+ 124. 13+ 79.43+ 587.63+
26. 50 4.44 13.83 1.76 12. 47 13.34 4.73 2.71 134.32

011 94. 13+ 95.43+ 68.73+ 258.29+ 59.37+ 39. 60+ 98.97+ 95.97+ 453.23+
36.01 15.74 22.72 12.29 5.68 9.39 9.88 21.67 75.82

012 97.30+ 98.27+ 67.17+ 262. 74+ 63.37+ 46. 00+ 109. 37+ 89.37+ 461.48+
42. 14 30.55 16. 49 14. 44 12. 14 10. 34 8.68 8.07 77.44

013 118.70+ 122.90+ 110. 43+ 352.03+  78.80+ 59.70+ 138. 50+ 85.07+ 575. 60+
82.45 69. 66 67. 66 5.18 34.94 20. 30 9.55 11. 60 115.33

(i 123.22+ 122.32+ 103. 76+ 349.3+ 60. 43+ 46. 65+ 107. 07+ 104. 12+ 541. 09+
24.23 22.54 24.25 8.97 10.97 14.21 24.01 42.23 125.91
ot 1601.83+ 1590.17+ 1348.87+ 4540.15+x 725.10+ 559.78+ 1 284.88+ 1 280.48+ 7 034+
Y 24.23 22.54 24.25 67.92 10.97 14. 21 24.01 11.00 125.91

T /AR BIRARESR], LT,
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HI8 2 ATHL, 2= 4 VL o Ml DX A Mg AE R
FEHAEYR AT 229. 9£10. 33g/m” —453. 2+9. 79¢/m’
ZIa], FH4H 349. 3+8.97e/m* . EAGHFRENHEAR 2
BOE YR RN AR (123.22424.23g/m®) >2£
(122.32+22.54g/m>) >0 (103.76 £24.25¢/m’ ),
P T P DO A A R A A R B AR W A T
58.40+13. 50g/m” - 145. 60 +7. 80g/m* Z [ii], F-1JK
107. 07+24. 0lg/m*, HA)ZH T HB4- 4 S5

BERK A E L E AR AT (85.45%) >34
(69.21% ) >M (68.94% ), WARJZ . WHixYEZEF
I mR 0 R 79. 19% F1 48. 12% , T2 1K)
B ReR AR RN

x3 EPSXEGIEELAEYESHKE
Tab. 3  Carbon content of biological layer of M. nana

%

Cheval in central Yunnan

WA 2E R ABOR . A T T L X IR A A Pl FEHLA, B {%*E" %Z’KE {Ej/ig%}%
WA R E M A T 74,6352, Mg/m’ - 108,872 o R LS G &
11. 96g/m> Z i, 5% 104. 12442, 23¢/m’ | QO AT 820/ 406
SRR AR s SR o e
BRI RN . AR (63.90%) > 84 ; i %Zg ey e
FAJR (18.08% ) >UikHIR (18.02%), Hil Q5 =mHAEARFEHR 78.07 120.97 41.60
ARZAY P B & T A Z R Y24 06 ZHATTER 2577 73.39 4170
Wi RN, B B M B 5 H S R v =R O AHERBINEEK 73,07 79.43  47.11
A=y o AR VR A R 1 LB AR 08 ERIAEVIE 67.71  56.94  56.90
2.2 EGEEMAMEEZAS. BEYRLIEAN W EHERMTHAK 6479 7423 53.82
BaR Q0 ZHAERAE 74.08  53.89  59.40

25 B8 L b DX () b % Ao A AP 32 5 il QI A Tk 70.39  73.98  48.24
RIYHIN 83.21% . 74.18% . 84.77% . 81.40% . Q12 ZRHLFL 67.82  57.56  40.76
78.07% . 75.77% ., 73.07% . 67.71% . 64.79% . Q13 =B E 67.26  74.60 47.91
74.08% . 70.39% . 67.82% . 67.26% (£ 3), &~ Ty 74.04  79.79  48.12

[FIFEHBEIE AR JZ 8 Bk F 22 R B 3% (P<0.05),
F4 HPHREGHEELTESHE

Tab. 4  Soil carbon content of M. nana Cheval shrub in central Yunnan %

TIRREE Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 QI3
0-10cm 0.67 1.80 2.15 1.79 0.94 3.09 1.40 1.07 1.68 1.99 2.47 1.36 2.32
10-20cm 0.42 0.76 1.04 0.68 0.65 0.93 0.57 0.78 1.0 0.8 0.95 0.56 0.86
20-30cm 0.26 0.68 0.52 0.38 0.29 0.46 0.27 0.59 0.81 0.38 0.71 0.42 0.43
30-50cm 0.17 0.27 0.23 0.31 0.17 0.27 0.19 0.34 0.63 0.18 0.40 0.31 0.41
&it 152 3.52 3.95 3.16 2.06 4.75 2.43 2.78 4.13 3.42 4.53 265 4.0l

&4 vJLIEH, + (0-50em) FikFEN
F0.17% -3.09% Z 4], HBfAE + )2 R3S,
A URE b 1 B8 B RORAE S L 1) AN,
FLOMATRRE A 52
2.3 BIGEENER. BEDRLTIERZESER

&

HER 5 FIE 1 ATHN, 2 g4 AS [V s A g
HERZ IR B FEAFAE 225 (P<0.05), Bk EE R/
IR A Q3<0Q9<Q10<Q6<Q2<Q7<Q5<Q4<Q1<Q11
<Q13<Q12<Q8, F1445.16+21. 74v/hm’, =FH

AN TR i 2 A A T AT R 2 T AR 25 I v () o A 5
HZEHIART, (HAHES T X RA ME A TE AR
WRAEZEER I & (35.07% ), 1009 A 2 15 % i 7E H:
ARG A REEE, KRR Q3 (1.15%) <
09 (23.84%) <Q6 (41.02%) <Q4 (51.60% )
<Q5 (52.61%) <Q7 (53.19%) <Q13 (61.37%)
<Q11 (61.70%) <Q12 (63.85%) <Q8 (64.03% )
<Q10 (64.47%) <Q1 (74.78%) <Q2 (78.02%),
R A S R G A E B B 56. 23% £ 44
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x5 EHHREZEGEELAESRERESRTFERENEER (FHELREE)
Tab.5 The carbon density and its allocation pattern of constituents of M. nana Cheval shrub
ecosystem in central Yunnan (mean+standard deviation) t/hm’
R A AR 7% e ~ AES
A T L . S R ). Bl
01 20.20+ 21.52+ 16.44+ 58.16% , / / 19.61+ 0.01x 77.77+ 77.78%
4.53 6. 14 3.62 2.15 7.55 0.01 24.16 23.74
Q2 10.62+  11.27+ 10.42+ 32.31x  0.53% 0. 13+ 0. 66+ 8.41+ 0.03+  41.38+ 41.41+
2.47 2.19 2.39 0.36 0.00 0.00 0.20 1.35 0.01 13.47 13. 10
03 0.09+ 0.09+ 0.08+ 0.26+ 2.79+ 2.88+ 5.67+ 16.65+ 0.02x  22.58+ 22.60+
0.01 0.00 0.01 0.00 0.00 0.00 0. 04 1. 60 0.01 6.82 6.74
04 19.12+  21.51+ 17.75+ 58.38x  9.10% 7.02+  16.12+x 38.61x 0.02x 113.11x 113.13%
6. 66 9.49 7. 68 1.55 5.58 3.88 1.04 2.92 0.01 7.26 22.13
05 18.78+ 18.72+ 18.57+ 56.07x  2.88% 1.52+ 4.40+ 46.09+ 0.01x 106.56+ 106.57+
9.10 8.90 8.25 0. 09 0.79 1.01 0. 68 6.39 0.00 22.38 24.74
06 9.70+  11.20+ 9.06x  29.96+  4.68+ 4.09+ 8.77+  34.28% 0.02+ 73.01x 73.03%
0. 61 0.96 2.02 0.90 0.83 1.61 0.30 3.97 0.01 11. 15 14. 29
07 13.34+  13.53x  14.02x 40.89x  2.40+ 2.60+ 5.00+  30.96+x 0.02x  76.85+ 76.87%
1.64 0.99 1.37 0.29 0.03 0.13 0.10 0. 89 0.02 15.13 17. 16
08 25. 11+ 20.32+ 20.29+ 65.72x  4.78+ 6.09+ 10.87x 26.03+ 0.02x 102.62+ 102.64+
4.23 2.44 4.25 2.27 1.74 2.63 0. 66 1.94 0.01 23.13 24.91
o 4. 74+ 5.03+ 4.72+  14.49+ 10.16x 11.20+ 21.36x 24.90x 0.02+ 60.75+ 60.77+
Q 0.73 0.76 0.71 0. 14 4.79 4.32 0.52 1.30 0.01 4.32 9.53
010 8.63+ 9. 06+ 9.58+ 27.27+  1.53% 2.24+ 3.77+  11.23x  0.03x  42.27+ 42.30%
2.28 0. 69 0.76 0.39 0.27 0.47 0.36 0.34 0.02 9.80 10. 45
ot 23.68+ 24.20+ 17.10+ 64.98x  4.80+ 4.47+ 9.27+ 31.05+ 0.02x 105.30x 105.32%
4.18 4.62 0.84 3.23 2.01 3.02 0.17 8.18 0.01 22.92 25.00
012 24.50+ 24.61x 17.75+ 66.86x 7.77% 6.86+x  14.63x 23 20+ 0.02+x 104.69+ 104.71=x
1.55 1.55 3.12 3.21 1.71 3. 11 0.46 1.27 0.01 22.87 24.91
013 23.77+  24.92+ 23,01+ 71.70x 10.75x 9.42+  20.17+ 24.94+ 0.02+ 116.81+ 116.83+
1. 09 0.47 0.79 0.79 0.95 1.59 0. 67 2.49 0.02 23.25 26.26
i 202.28+ 205.98+ 178.79+ 587.05+ 62.17+ 58.52+ 120.69+ 335.96x 0.26x 1043.70x+1 043.96+
- 7.93 7.75 6.33 21.74 3.32 3.18 6.42 10. 18 0.01 29.82 29.82
Bl 15.56+ 15.84+ 13.75+ 45.16x  5.18+ 4.88+ 10.06+ 25.84+ 0.02+  80.28+ 80.30%
7.93 7.75 6.33 21.74 3.32 3.18 6.42 10. 18 0.01 29.82 29.82
25.00
= . 2000
L ¢ £
= < 1500
L o
ot B 000
ez JEE|
i % 5.00
: i
w - i+ o000 %
-lo00 Q1 Q2 04 Q5 0 Q7 OB Q% Ql0Q11Ql2q13 Q2 a3 Q4 Q5 a6 47 Q8 Q% Q10 a1l al2 Qi3
20.00 < 5.00 ;
H L E ¥ #h f£50
ikt 60.00
o 003 " 5000
?EJ e ; 40.00
002 !
r;‘; U B3 30.00
i-\.g REF ig .
5 Il 20.00
B £
1 001 0 10.00
= || 2= | | i
0.00 0.00

0l 42 Q3 04 a5 Q5 OF a8 05 Q100114120413

Fig. 1
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03 Q4 Q5 Q6 07 OF 09 Q10011012 013
A EE

E1 ZEERHXEEGEHEMEMIEE (TYEAVERE)

Carbon density of each sample shrubs of M. nana Cheval in central Yunnan ( meantstandard deviation)
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5 R B T b DX A AT DA AS 3 ik 7 i 25 S
B3 (P<0.05), K/MKKHF: Q2 (0.66%) <
Q10 (3.77%) <Q5 (4.40%) <Q7 (5.00%) <
Q3 (5.67%) <Q6 (8.77%) <Ql1 (9.27%) <
08 (10.87%) <Q12 (14.63%) <Q4 (16.12% )
<Q13 (20.17%) <Q9 (21.36% ), (Hrph Q1 BA
EEAEARLER, HIHCRITA), EARZA VLRSS
EEERREWREEMWLILH N, Q2 (1.59%) <
Q5 (4.13%) <Q7 (6.50%) <Ql1 (8.80%) <
Q10 (8.91%) <Q8 (10.59%) <Q6 (12.01% )
<Q12 (13.97%) <Q4 (14.25%) <Q13 (17.26%)
<Q3 (25.09%) <Q9 (35.15% ), HbF#4F-YIMH
5.18+3.32t/hm”> (40.58% —-80.30% ), i b #K4)
SEHE A 4. 88+3. 18t/hm? (19. 70% -59.42% )

2 B A T TP b DO [ R b2 R AR T )22
WEE2ZEREE (P<0.05), R E K/IMER N,
Q2<0Q10<0Q3<01<Q12<Q9<N13<O8<Q7<Q11<Q6<
Q4<Q5, F¥IHh 25.84+10. 18t/hm*, V& WA HL
e S AENRE WS E WG H. Q3
(73.20% ) >Q6 (46.84% ) >Q5 (46.44%) >Q9
(40.84% ) >Q7 (40.18%) >Q4 (36.73%) >
Q11 (30.37%) >Q10 (26.38%) >Q1 (26.24%)
>08 (26.03% ) >Q12 (22.11%) >Q13 (21.18%)
>Q02 (20.84% ),

5 R A8 T T DX A AU A - SR ALl 25 2
SRABE (P>0.05), K/MER M 02>010>012>
Q11>09>0Q7>08>013>06>03>04>01>0Q5, +1E)ZE
AL S ITE 2 120. 209/ m? , HIEA HLER %
AR RS E G . Q2 (20.31% ) <Q13
(21.35% ) <QI2 (22.16%) <Q1 (25.21%) <Q8
(25.36% ) <Q10 (26.55% ) <QI11 (29.48%) <Q4
(34.13% ) <Q7 (40.28%) <Q9 (40.97%) <Q5
(43.25% ) <Q6 (46.94%) <Q3 (73.67%), MV L
SERATUAEH, TE X AR A i i =
R AR TR, MITETHEARZ T, srEE
XIEGHENESRE 2R R (P<0.05), RIN.
Q3 (22.60/hm’) <Q2 (41.41/hm>) <QI0 (42.30
vhm®) <Q9 (60.77v/hm*) <Q6 (73.03t/hm®) <7
(76.87t/hm> ) < Q1 (77.78/hm* ) < Q8 ( 102.64
t/hm’) <Q12 (104.71t/hm’*) <Q11 (105.32t/hm*) <
Q5 (106.57v/hm® ) < 4 ( 113.13/hm* ) < QI3
(116.83t/hm*) , FH424 80. 30429, 82t/hm” , &AM
NS R G BE 23 53 AT P9 . AR Z > TR )
E>tHiEE,

3 WikE4®

3.1 HPXEGHENEYE

AWFFEER T 13 Be L (7, X)) pyREML, ik
HSURE M Fsf Ay {45 TG DG AR B XA SR 285 SR e i e/ N,
SRR 2R | AR EEARAL, TR ARARAL, BEfr
BBy e NDy 4 R N ) S S O VA Rt = O 4 )
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