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DL ERSSE XA GRS . VR 53 R
FH MBI, ZHETTIRAR, HXAFER)Z
YR C. N, P& LAt ik LR
T B 245 25 B 5 08 I8 ) Z 1) 8 AH OC OC R A 98 ¢
O R, ARG DA AR [ — A I RS
AHIE . 75 BE e Y 5 R R T g L R R AR A S R
G SRR AR . BEIMAZ (Keteleeria evelyniana Mast)
M. E AR (Quercus semicarpifolia Smith ) #k, ¢
I # (Pinus armandii Franch) Kk . = B ¥ (Pinus
yunnanensis Franch) MCHIF5E XI5, WFIE % BRMAE
BRGENRTHEBZSE (EAM | 25| LA
Mo BN T AR ) FRTEWIE (CROZE . 200
ZE. weaft)Z) C. N, P&E &byt
L, 1A 2 LU X SRR AR 2 R G ARG BT A
WP E W ZLS A5 Co NL P ARSI LeAs
Ry, RPN S I E XM Z FEEYZ C.
N. PALSAIF AR, DI SRR AE S RS
FOTE IR EIE S

1 R RN

WX AL T 2 p A IR T B L [ R AR
RERFFEs , WK 1260.0~2 614.4 m, HbALRZE B
a5 R R R, S
AR S, DCAIRIE R, BRI, DXk
AR 15 C, AFRREKEE 1050 mm, B4R
SRECAZ LSRR 1]

IHCAIF S S0 BB ot ) AR R R R 2 B
211 55 (Camellia mairei (Lévl.) Melch), ¢ M- #if
(Lithocarpus mairei (Schottky) Rehder), Fg ‘lt
(Vaccinium bracteatum Thunb), #E K f& F1 BY
(Rhododendron ~ spiciferum Franch), ¥y i
(Ophiopogon bodinieri Levl) 5, ABIHIEZ) 12%; {H
TR PR 2 . KBRS (Eurya pyracanthifolia
Hsu). 2% (Camellia oleifera Abel)., = i 7% %
(Michelia yunnanensis Franch. ex Finet et Gagnep.).
L 2K V¥ 2% (Eupatorium adenophorum (Sprengel)
R.M.King & H. Robinson) . 5% (Rhododendron
siderophyllum Franch) . VUlk&> (Eulalia quadrinervis
(Hack.) Kuntze) 5, ARMIREZ) 8%; el LIFRAR M HER S

HH . H ¥k (Quercus fabri Hance), [1 BY
(Exochorda racemosa (Lindl.)) Rehd). i 18 &

(Gaultheria forrestii Diels), J& [z & (Ternstroemia
gymnanthera (Wight et Arn.) Beddome). Fg . K
A S, AR FE 2 10%; R I AA MR T EE
BA . WM (Myrica rubra Siebold et Zuccarini), #%
¥ (Smilax china Linn), H M & % + (Rubus
alceaefolius Poir), 452KV >% | WSO 45, ARHA
2 5%; MR RER 2wkl Bk
RS . MR (Quercus aliena Blume) &5, S 4]
2y 8% ",

2 R %

2.1 FFEHZT

TR TE S B LU N Y 5 i LR 3 Sk e A
(CL) . JHilifZHk (DY) | &Rk (GS) | 4E
IIAAAR (HS) FImmpatk (YN) HBE#LsEE 3 B
TR 20 mx20 m YAEHL, 531 15 SobEhh, HEHL
MU 1. FERAFEHPEX AL rm, ’E
54~ 2mx2 m fI/NVEES AT S A4S 1 mx1 m /NEET
T RAERTHEARZ . BARZLAE )RR
D 7E
2.2 EFFSNEUE R ZE N MIE

Y AN DA ZMON SR BRAR T 5 2 1 R
AP, XFELNAFGAE (J912 (DBH)=5 cm )
PIMOARIEATINE , C R4 . MR e,
AR AR EE P IL R 7 IR B R4 25505
H o F e MRAZE, SRBZEgEN 2
9, WEARZEI<1, 1~2, 2~4, >4cm 4 MY,
BEAKAI<1. 1~5. 5~10. >10cm 4 NMR%, %
/IFETT NI 4 DNRRAR B MR AR — A
HATIRA ;s WAZE 0 i b R 3R TR 4
DL EAE A 0H 200 g 224777 [ SE 56 % . X ARAR L
FWPRIEY), HHEER IR R0 3 4 4fiF
GG Ko, CEAMMCE A ZED, EAMER N
el b3 TR, BRI HRER S 200 g,

FEERIFERTE 65 C FHCTZEpTRE, RAHIE
MU IEE L 100 B, AR ELE ST
FE o B B FR AT A e R E 1k i (GB
7657—87) HEATINE . A R PGS Ak
(LY/T 1269—1999) & , %% & HIAHBEBT L ik
(LY/T 1270—1999) #EA 7 %E .
23 HIEMESSH

SEYS K FH Excel 2019 A1 SPSS22 4t it #r
A TRE IR AT, XA R) BRARZE R A2 45 2
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Table 1 Geophysical characteristics of the investigating plots in each forest type in Mopan mountain
N N . e ¥ S 4] B FHIE CFIRE KA
Zepk B M R 1) i R IS A B fE PR CPERE S - 527513;
Forest tyne Plotnumber  Age/a  Altitude/m Slope Slope Canopy Density/ Average Average Soil
yp U & Y aspect  gradient/(°) density (f#f'hm™?)  DBH/cm  height/m  category
[ 16 2258 Pidk NW 13 0.85 4614 9.5 9.0
i Gk R AR (CLD
Evergreen broad-leaf 2 14 2193 it Nw 15 0.90 4742 9.0 9.2 k.
forest )
ores 3 16 2236 7hIE NW 16 0.87 4528 8.9 8.9
o 1 18 2288 Pidk NW 10 0.65 285 113 12.1
TEHAZHR(DY)
Keteleeria evelyniana 2 19 2375 it Nw 12 0.70 314 11.0 15.0 k.
forest )
ores 3 18 2292 7hIE NW 14 0.61 301 12.1 14.0
o 1 14 2208 44t NE 16 0.92 1037 9.0 45
i LR AR(GS)
Quercus semicarpifolia 2 15 2373 %4t NE 14 0.88 1131 10.0 4.0 ket
forest )
ores 3 15 2281 4t NE 15 0.90 1072 10.6 4.0
1 19 2119 44t NE 18 0.60 3578 12.3 10.9
L%MM)F(HS)“ 2 18 2178 ARIENE 20 0.65 3387 11.0 103 4T 4
Pinus armandii forest
3 19 2156 4t NE 19 0.73 3433 12.1 9.9
1 22 2193 Pidk NW 13 0.73 1428 10.2 8.4
ZHFAMR(YN)
Pinus yunnanensis 2 24 2158 7adt NW 15 0.82 1389 12.5 11.0 aR: |
forest
ores 3 22 223 PEENW 12 0.75 1 495 11.0 9.0
Vg —1 S — S =N AT DY A} — YET v
FEHAFRBEEYZ C. N P& fbasitaiek BRIy >IR>ZE AR Zd, BRI

BN Z )7 2538 ( One-Way ANOVA ) , I
NEE2EFY: (LSD) Ml Tamhane's T2 (7L &
P, SRHDWUIKZR 5 2500k (Two-way ANOVA)
SIHTARBL RIS BAEAR R . RARJZRIPHIEYZ C.
N. P & M AL AR iE R, B T2 A
TE 0.05 /K-

3 HRAM

30 MTHHES[ENAEZYE CN.PEE
M2 FH: MFHEZ&SEZN C,
N. P & F7E R & 25 (P<0.05), ANFEHRHE
AR E R C &R SR R s (515.63
mg-g!) , FEIMEAERMSE (43390 mg-g') . HEAR
i, B m s Rah, HiAth 4 Fhobk s 25 48 B
ComERDE (P<0.05), H&EHRHN N>
MR>ZE, BOARZEH, S ILBRAMRAAR ILFARRE C & &
ZRARE, HE5HAM 3 FMRSN CHEERE
F (P<0.05), 5FhARITAY C & RN HL T &6
Gr>H By . ARSI C & AR 2
5, B[RRI AR &) o i J2 18] 25 5 0 3 (P<
0.05), FIRIAARIHE> 1 >0 25
AFERG T, EARBRARSGE YN S &

N &M (936 mg-g!) , [F—msrih 35
R EBA I N Fri 22 5 0 2 (P<0.05), Pk
B 51175 o R R O MR S T ) S i € 2
AKRE R >R >ZE R [FEAR S ]2 7 B 2 (P<
0.05) , FAZ LT ER > B MY
t, E IR N SR (13.72mgg')
=EMRAERAL (1279 mg-g!) , [Al—Ho A
JHIE) o fR 2 N F P & 5 22 573 3 (P<0.05),
YRR > o >R o1 it
32 MTHEHEE[BEAEYE CN.PLFITELL
3 R ANFEMSHTAYEZ, B 2RFE bR
FFEIMAZ AR C/N 5 HoAth 3 Fhobk oy 25 55 2 (P<
0.05), H & m T HAh 3 Fhbksr; XTHAFZRE,
C/N A1 C/P ¥l ZE > >0t N/P iy it >4 >25
(HSERAM ) , BEARJZE C/N S HLF B> |- &6
5%, 5 C/PHIN/PAHR, HI2E5 W3 (P<0.05),
Figsw)z, ANERS %Y C/N TE R 57 i
JERSE R RIZ AR, TP RAR 2ZERA
B2, HBN RG>0 fif>58 200k . AR
3 (B LI AZ PR A 43 ik 0 52 4 43 it R T 0 1) C/P de
L WERE TN 4 S Rl — AN o i)
HIEYIN C/P 57 B3, WRIN AR50 fd>
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Table 2 Contents of C, N and P in undergrowth and litter layers of five forest types
#EAK Shrub HA Herb JHIY) Litter
4
Compones Tt . B me  wr  awm W meaw

leaf Stem Root Aboveground ~ Underground Undecomposed desmpiton  GEmmpsien

CL  561.08+3.64 Ab 507.23+3.03 Ad  520.04+2.60 Bc  493.91+4.45 Ae 495.89+5.85 Ae  625.80+3.01 Aa  407.52+2.25 Af  81.47+1.21 Dg

DY  489.11+4.58 Db 424.18+3.30 Bd 434.98+2.50 Cc ~ 410.17+1.05De 411.04+3.53 De  596.05£5.35Ba  379.44+3.39 Cf  133.25+1.96 Bg

C GS 547.38+3.98 Ab  498.7245.96 Ad  522.57+4.89 Bc  460.51£3.68 Bf 478.78+4.45Be  598.93+6.43 Ba 394.41+4.31Bg  92.82+0.16 Ch

HS 553.3745.92 ABb 499.03£5.99 Ad  518.90+4.09 Bc ~ 454.3247.53 Bf 474.10+4.17Be  570.42+4.49 Ca  376.65+5.52 Cg 129.40+2.93 Bh

YN  503.40+3.97 Cc  492.93+2.65 Ac  538.30+4.54 Ab  435.62+2.94 Cd  440.07+4.57Cd  576.00£5.17 Ca  406.00+3.45 ABe 152.00+2.73 Af

CL 15.8940.27 Aa 3.68+0.08 Df 5.9140.10 Ce 11.59£0.27 Be 8.53+0.31 Ad 11.3240.22 Ac~ 13.3840.19 Ab  15.89+0.24 Ba

DY 11.84+0.12 Cc 3.07+0.04 Eg 4.65+0.07 Df 11.61+0.23 Be 7.12+0.03 De 9.87£0.09 Dd  12.76+0.07 Ab  17.50+0.01 Aa

N GS 11.70+0.15 Ced  6.72+0.09 Ag 7.50+0.08 Af 11.4340.06 Be 8.39+0.14 Be 11.03£0.11 ABd 14.1440.17 Ab ~ 15.99+0.28 Ba
HS 10.32+0.25 Dd 6.16+0.07 Bg 6.92+0.11 Bf 12.89+0.06 Ab 9.88+0.11 Be 10.87+0.12 Be 13.25+0.07 Ab  16.80+0.18 ABa

YN 13.88+0.14 Bc 5.364+0.06 Cf 7.5240.08 Ae 12.8340.13 Ab 7.42+0.06 Ce 10.30£0.11 Cd ~ 13.66+0.14 Ab  14.41+0.15Ca

CL 0.90+0.01 Ab 0.60+0.01 Af 0.63+0.01 Ae 0.62+£0.01 Aef ~ 0.72+0.01 Bc 0.55+0.01 Ag 0.65+0.01 Ad 0.93+0.01 Aa

DY 0.61+0.01 Cb 0.43+0.01 Cd 0.45+0.01 Dd 0.46+0.01 Cd 0.54+0.01 Cc 0.37£0.01 Be 0.54+0.01 Cc 0.724£0.01 Ca

P GS 0.73+0.01 Bb 0.56+0.01 Bed  0.58+0.01 Bed 0.51+0.01 Bd 0.63+0.01 Be 0.51+0.02 Ad 0.63+0.01 ABc  0.92+0.02 Aa

HS 0.59+0.01 De 0.35+0.01 Ef 0.50+0.01 Cd 0.45+0.01 Ce 0.66+0.01 Cb 0.49+0.01 Ad 0.57£0.01 BCc  0.79+0.02 Ba

YN 0.56+0.01 D¢ 0.3740.01 De 0.37+0.01 Ee 0.45+0.01 Cd 0.54+0.01 Ac 0.51+0.01 Ac 0.66+0.01 Ab 0.89+0.01 Aa

¥ CL: B ¢ 4K DY : JEMAZ MR GS: i LR bR HS: SRR YN: ZEFRA bR e R [F/N 'S 2B R A — FR AR S TR [ 38 B B3 R ) 22 7 2 38
(P<0.05), NRIKE 7 B} R IR IR — % B BUZ IR (R AR AR ] 22 57 2 2 (P<0.05), T[]
Notes: Different small letters indicate that there are significant differences among different organs or levels of the same forest type, and different capital
letters indicate that there are significant differences among different forest types of the same organ or level; the same below.
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Table 3 Stoichiometric ratio of understory vegetation layer and litter layer of five forest types

WK Shrub HEZK Herb 74 Litter
44
Cor;lﬂpf:lent e % i ik W oy CERR ?ﬁﬁjﬁ
Leaf Stem Root Aboveground Underground Undecomposed ~ Semi decomposition desmist o
CL  35:046De  135%2.59 Aa 88+1.02 Bb 43£2.77Ad  58+1.58 Ab 55£1.17 Be 3042.29 Ae 5+0.27 Df
DY 41£0.72 Cf 138+2.71 Aa 94+£1.75 Ab 35+0.72 Be 58+1.17 Ac 60+0.21 Ad 30+0.23 Ag 8+0.11 Bh
C/N GS 48+0.45 Be 74+0.15 Da 70+0.78 Db 40+0.49 Af 57+0.40 Ac 54+1.01 BCd 28+0.19 Ag 6%0.18 Ch
HS 53+1.73 Ac 81£1.17 Ca 75+1.80 Cb 35+0.42 Be 48+0.64 Bd 5240.16 Cc 28+0.57 Af 8+0.17 Bg
YN 36+0.46 De 91+0.58 Ba 89+0.90 CDb 34+0.45 Bf 59+0.71 Ac 56+0.70 Bd 30+0.07 Ag 11£0.17 Ah
CL  62247.15 Ee 853+8.65 Db 825+9.09 Eb 802+12.14 Cc  691+£3.29 Cd 11324+3.43 Ba 629+7.16 ABe 88+1.69 Df
DY  804+19.82Cd  989£14.31 Cb 964+17.47 Cb 885£16.73 Bc  764+9.46 ABd 1 627+40.16 Aa 699+10.65 Ae 185+7.14 Af
C/P GS  749£17.16 Dc  897+12.12CDb  895+14.76 Db 882+19.76 Bb  760+7.59 Bc 1 184487.20 Ba 624+52.55 ABd 10143.00 CDe
HS 1022£19.30 Ac  1412+52.19 Aa 1048+£22.66 Bc  1006+24.73 Ac 7241430 BCd  1171+22.83 Bb 660+8.97 ABd 164+0.42 Be
YN  907+19.68 Bed 1313+48.21 Ba 1438£19.92 Aa 968+10.27 Ac  813+31.45 Ad 1 128497.81 Bb 615+1.21 Be 171+2.61 Bf
CL 18+0.23 Cb 6+0.10 De 9+0.18 Ed 19+0.38 Dab ~ 12+0.36 Cc 20+0.37 Ba 2140.25 Aa 17+0.89 Cb
DY 19+0.18 Be 7+0.09 De 10+£0.09 Dd 25+0.27 Bb 13+0.06 Bd 2740.25 Aa 24+0.21 Ab 24+0.26 Ab
N/P GS 16+0.27 Dbc 1240.16 Cc 13+0.34 Cc 2340.26 Ca 13+0.18 Be 22+40.25 Ba 2240.23 Aa 174£0.56 Cb
HS 18+0.24 BCd 17£0.39 Ad 14+0.46 Be 29+0.33 Aa 15£0.18 Ae 22+0.49 Bbe 23+0.61 Ab 21+0.48 Be
YN 25+0.50 Ac 14£0.55 Bde 20+0.03 Ad 29+0.39 Aa 14£0.59 Be 20+0.25 Bc 21+0.02 Ab 16+0.01 Cc
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54 IR, %,
33 MTH#HZI|EMEZWE C.N.PEENKL
FiItELTROH

R AR NFEMRDPER, SRE L ANH
VEFIXEART AE B2 A 7 ) 2 AL A R Al 5

B, RTFHEEZ C. N S E¥ RS E X HY
WK, F{EA90 285.07 F1 1 378.30, 1 P &
FEZMAONERILI, FAE N 59491, M TFHHZE
) C/N. C/P. N/P ¥JZ a8 B2k, F /R
2214.11, 225.93., 633.94, 2R3k EE (P<0.05),

F4 MTHEEE CN.PARERUFTEILNARSH

Table 4 Two factor analysis of C, N, P content and stoichiometric ratio in understory vegetation

H H C/(mg-g™) N/(mg-g™") P/(mg-g™) C/N c/p N/P
A R A Degree of

freedom F P F F P F P F P F P
FRMFEFA! Forest types 4 26430 <0.05 95.17 0.05 59491 <0.05 262.82 <0.05 21692 <0.05 205.17 <0.05
B Organs 4 285.07 <0.05 137830 <0.05 48893 <0.05 2214.11 <0.05 22593 <0.05 633.94 <0.05

K TR i=4

?ﬁﬁ&x%ﬁa 16 12.46 <0.05 5024 <0.05 31.86 <0.05 122.19 <0.05 31.53 <0.05 2533 <0.05
orest typesxOrgans

%5 RW. WEYWET, RRERHRIZ R
F7%Y C. N, P& MMEFiTE L ON, C/P
KR ZE, HFE3019041.76., 311.12., 341.24

1499751, 1039.91, ¥ 5FEE (P<0.05); i
X N/P SRR Z M2 1 FA{E R 16.50,

&S5 ABEWE CN.PRERUFTELLNERSH
Table 5 Two factor analysis of C, N, P content and stoichiometric ratio in litter layer
H 1 C/(mg-g™) N/(mg-g™") P/(mg-g") C/N C/P N/P
A R Degree of

freedom F P F P F P F P F P F P
FRMFEA Forest types 4 11.77  <0.05 3.47  <0.05 27.96 <0.05 11.13 <0.05 16.01 <0.05 16.50  <0.05
T4 Litterfall 2 19041.76  <0.05 311.12 <0.05 34124 <0.05 4997.51 <0.05 103991 <0.05 14.59  <0.05

KT

ARG B 1) 8 46.18  <0.05 6.46 <0.05 1.70  >0.05 6.72 <0.05 7.88 <0.05 1.76  >0.05

Forest typesxLitterfall

4 it
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=FFHIE

AR TP R AL, C IR R FER
JLE, [FEHEYEKEZ B REIMTE N, P &
HAREAER R, X 3 Aot SR Z EAH E 3
B S HAR 2R R 2 S AE H R A 77 )
() B s R R USRS, S R AR AR A
T, BEARZMEARJZM C SESEEIHH 507.41
45544 mg-g ', YR T RIS ORAES BFFE A TR
AT HERZMEARE CHFEFHMHE (440.80
143420 mg-g') , [FIEFEEF2EREY
CILERFH &R (464 mgg') U, HIFEFfE
SRS MR Z A RE ], R T B A
FRE P SR VLK, SERR R b, BRiR2E

TR, BKkKZ, BARIGM CERETT,
AR Z I EAR)Z AR TR & KT A0
FEH, 5 R AR R A Z T3 N ol 8.91
mg-g!, EHPEHN055mgg!, WRFERTSL
BRUEE B9 NP OFH 5 & (20,10, 1.99 mg-g )P
Anrp E X B 700 2 FoAE ) NL PO &
(19.70, 1.46 mg-g )", X A[HESE H FAHF 5T X 35
B IR (1 050 mm) 15 B A SR A S
BRS NI BESR 2, s, Tt
FE DX PN 45 AR5 1) - HE S TR DL 1Ly b 2T 45 RN B A4y
F, 2 M EERRSRE S AR Z L ALY
WREE P RES, SEAMEDIN P A BRI,
FHEETIRARZ, MTHEPZM N, P &g 2
S, FRARZEMN &ER 946 mg-g M) B FHEA
JZ (8.08 mgrg!) MALTHAZ (1017 mgg") ,
PEHE (0.83mgg!) WEmTHEAZ (055mgg!)
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MEAZ (056 mg'g!) , RMUFRARBZHAKE—
FERREE FXEARZEAMEIEN . Busse S5 XAk
R T TR LR, SRR, MR
YR TETEAR AR O ET 20 4F P 5 HAEFE 4 FK 4
FH MR RLR ., HTIRARZZM THEAZT
SEAVER, EEAE K ZEIH], AN 285
ez oA e B BR300 TR P
AR, HIMHSEG ™, TR A2 1 A
—E TR PR A RIS, AR R R T TR AR B O
FIRA — BREIVER, MR T ZRARAG BB,

WY 20 C &P 368.01 mgg”,
Ik T 18X i 45 7 A 75 =2 W8 R b DR 08 7 0 1
C o RFME (38870 mg-g™') , XEm THAH
ANl B TR D ) o i R AR 22 5, R B
EHERED R C a2 B E FREHE, J{EYy
JZRPEYINL P &5 1341, 0.65mgg’, &
THEH X (11.81, 029 mg-g) ", JHEWZE
RIAKIRZ C Hitim, TR HZR,
MN, PEESZMRZ, XHEEH T2 N, £
P e PRSP o i B RECAR J5 T TR, VR
ST SR LB A TSRS . A LIRS T S b
JRIE YR i P i s, R TR P sk
W, P C & B Fe 2 N, &P 5
SEAEXT G MR,
42 STHHEMKBERTHEERBEZDE C.N.P L
Zit = thHE

TR C/N . C/P 1] LLRAEAR P X 35 5% 1) R
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Eco-stoichiometric Characteristics of Understory Vegetation and
Litter Layer of Subalpine Forest in Central Yunnan, China

ZHANG Nai-mu', WANG Ke-gin', SONG Ya-li', ZHANG Yu-jian', DU Yun-xiang®

(1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Water Resource Bureau,

Xinping Yi and Dai Autonomous County, Yuxi 653400, Yunnan, China)

Abstract: [Objective] To understand the C, N, P stoichiometric ratio pattern of the components in the understory
vegetation layer and litter layer of the typical forest ecosystem in Mopan Mountain area, and to observe the influence
of tree species and organs on the C, N, P stoichiometric characteristics of the understory vegetation layer and litter
layer, so as to provide reference for nutrient redistribution in the forest ecosystem. [Method] Five typical forests
were studied in subalpine forest in central Yunnan, the samples of understory vegetation and litters from different
forests were collected in the field. The stoichiometric characteristics of C, N, and P in different organs of understory
vegetation layer and components of litters layer were measured. [Result] The results showed that the C contents in
the understory vegetation layers (shrub leaves, stems and roots, above-ground and underground parts of herbs) and lit-
ter layers (undecomposed layer, semi-decomposed layer, fully decomposed layer) of the five forest types were
410.17-561.08 and 81.47-625.8 mg-g ', the N contents were 3.07-15.89 and 9.87-17.5 mg-g ', and the P contents
were 0.35-0.9 and 0.37-0.93 mg-g . In different organs and decomposition levels, the C, N, and P contents of the
shrub layer ranked as leaf > root > stem, and the C and P contents of the herb layer ranked as aboveground >
underground part, while and the N content was the opposite; N and P content of the litter layers ranked as
completely decomposed layer > semi-decomposed layer > undecomposed layer, and the C content was the opposite.
[Conclusion] The growth of the understory vegetation layer of the five forest types in subalpine forest in central
Yunnan is relatively slow, limited by both nitrogen and phosphorus. The decomposition rate of litters is slower, and
the nutrient cycling capacity is low. Therefore, it is considered that appropriate protection of understory vegetation
layer will improve the soil fertility and maintain long-term stable productivity of stand.

Keywords: stoichiometric ratio; organ; understory vegetation layer; litter layer
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