I ARE,2022 ££,29 %, 5 1 # Guangxi Sciences,2022,Vol.29 No. 1

*EYHFe

FAARRRAMRKBEEMAIMBLIE CN.PLEITE
FEAE

xR E ML MY R EAR.EALS
Q.7 BFREKRFAMHRFTFR, ) @A 541006;2. T BHAASRA LB FHRTR, T BELRAMAKTREFT TS LB
F.)% & T 530002)

WE.CNEBAT S B Pinus massoniana N THAR LR (O VR (N B (PO L2 B4R E . B8 D EM AL
AR 57 50 S A AL B K H B 23 Sh A AR AL, Sy A N TR AT R 2 228 $2 1 3SRk 4 , W 9 AT 7 4 A B [X
Ly AN N TR X 52, 5R 28 T AR B[] 9 7 3% 5 L A AN ) DX 3 4% AR i 3 BLAR (SOC) L 2 A (TN il 4=
(TP) & 8 J2 HoAb 3 Fe i A8 AL FL AR . 45 R 2 B . SOC, TN 1 C/N 1978 5 ZECE /N 43 9 21% .27 % Fl
229, )8 5578 T PE AN [R BRI A D8l b HUAH AR e . RIS | X A BAE X SOCL TN TP.C/P.N/P 1)
AL B M (P<0. 05), SOC.TN & i & 1 sl M A8 1k 76 BB B B e 1% 5 SOC 55 8 75 41 % bR B Bt B
s TN & AR AR B B e . HHE TP & i AE b i bR B fe AIX, LB AR 3 m 2 e s> J5 s i ka4, +
8 C/N.C/PN/P V-S4 {H 3 75 BUA b e, 5835 8 T 3 SRR ik 20k (P <<0. 05) 5 -3 C/P N/P F-H#)1H
W B A 18 o 2 S ek /0 i 8 A R D . B I SOC, TN #l TP & f ik, i 13 C/N.C/P.N/P ¥
e . R HIX 5 C/N FRE A BB X + 5 C/P . N/P SEHE A, Mo &, 3% C/
N5 TN &®BEAME LEC/PY TN TP SRR R FNMHEKLR; LI N/P 5 SOC. TP Fi 2 i
ERMHLRR,H C/P RBEFIEMG, SARU, TS REMA TAREEZE P RS, BAEEAEB R,
HRUES RSN TR B L 76 D R AN S A By Bl 3d Yt m P AE .

KHER GREMATA L IR AEE RFEARE X A

hE 42K S.S714.5 X ERERIRED : A X EHHE.1005-9164(2022)01-0192-09
DOI:10. 13656/j. enki. gxkx. 20220314, 002

TR A KA B REEMMEM I ESE RO VRN VB (P) &5 i 9728 ] E 2 2R
S AL Y RE TR AL B DL R K . B3 B RGE M A UL CONLP WAL T BRRAE , 3 105 i

YA B #:2021-08-09

* T\ H L F(2019A026) )7 T 4 # I 5 £ 5 CE A AAL7204087-4) A+ = BV E K E A A K X FE (2017YFD060030202.
2017YFD0601201) % B ,

L1 1

X FA995 ) F AL AR A FENERALESETR,

[« x@fEEH]

HEEAIA ), F HBZAH R IR, £ F N FHAREEF MK E-mail: Yangzhangqi@163. com.

| GlNENO |

AL B HEEE T EAARAAR KRG R A TR £ CNPAAFITEHHFEL] 7 WA %,2022,29(1) :192-200.

LIU P,LI P,YANG Z Q,et al. Stoichiometric Characteristics of Soil C,N and P in Pinus massoniana Plantations of Different Ages and Regions in
Guangxi [J]. Guangxi Sciences,2022,29(1) :192-200.



XEER,GERE,BES,EER,RRL. T ASERRMNXBEDEHRANTHELEE CINP KFITERE

AB RGNS AIIRE . 5 C NP Y L (E BE Rk
J W AR F3 KN, SR A B 7 SRR L R R
R EHE CON P ICRE G KO # R AF 1Y G bR

TERRMRA S R G, AR AT IX I 2 %) 3 CON
P AL R AR AT g R 0 T AR R AR T
MU (5 a.14 a.39 a) H M Pinus massoniana NT.
A C NP P BCHS Joy S Al 27 T i Rl A BF 5 R W &
e CONLP & i 78 bR e 5 ey o Bl MR 07 15 n o e A
XF NP R F SRR, 13 C/N 5 C/P ¥R
TR EAHEE RV AR (6 2,16 2,23
a Fl 35 a) Ih BB ¥ K AR AR AT W 58 B AR B 345 o
X P SRR AN B M - C/NUN/P YA
W E A, B Ah . Zhao & KB+ C NP 1k
it it A AR 28 W) AR S vk FE Bl b AR S R e rh 1
e Rl A DR B R T IR 15 R T
AT CONLP Y B AR i 78 A= 9 Ak 5 o 7
FIAFE R IEERY . W, 38 C NP b2 i i 4
MEZ R W EFw, B S Wk, R
[F] DX B FAR U 2% 8 R TF J 3 C NP b2 it R AE
WHHE BA B & L

RN R E T FEM Az —, B
A VR I SRR A OO R R O AR S
BERERR R ST AR R, K T AR N MR LA 4 AR
HEATIEE & B MR 2 IR G5 0 B — X D R 7 oK
FAXT PR — SO S 2R HAT. N AR 2
X T A N TRK - B AT B g % TR
PR —E R FEM . SR, X SEE 5T 2 50 0 e
R PR 5 T o PR o LR R A R B B /L IX
AT B — AR I — i T ST,
ABFFELL VY 4 A BLAYIX Y 5 a.15 a.23 2,30 a.40 a
163 a 2= 6 B A [ ARIE (1 5 2 A8 N AR Sy BF 58 %
R TSR TR CONLP & KA S
it AR AR 0 DIl R] i 20 25 A2 AR ARAE , DU 5
JFE A N bR 4 S PR IR S

1 MH5RFE

1.1 HREXEFR

I XA T 74 R A Y 77 B B IR B bR | s
{1 A8 M T B MR 37 AR 0 1 R B R TR I Ak RnIL
PRI B AE 1 AR 3 (106°30" - 111°16"E, 21°15" —
25°31" N LAYR BH Ll b X 0 i X Kt 08 b X, 46

Ll X7 o 1 DX b PR 0 B 2 e B
JEFE AL L T AR E Y L AR A [T i 1 465, 45 mm, AR 1R
ik 21, 05°C , BRI — 1°C , 6 3 i 40. 5°C 5 LUK
Wb Ao 32, g AR - LT R AL
HEAR 250 — 550 m, B BEAE 22° 7 A B[] DA FH 3 A
PR Ry 32, AT HE K 32 2 A BB B 8 T Rubus co-
chinchinensis W54 Sapium discolor .FREEF Em-
belia laeta . T 446 Mussaenda pubescens . 8 £ H
Maesa perlarius %5, B A FHBAF 12 H Dicranop-
teris linearis . 4> &M Cibotium barometz . 2 i1 i
Pteris A W 15 Miscanthus
floridulus 5%,
1.2 F#Hik
1.2.1 #HRE

e A DI, SR 23 1) AR INF I 9 77 926 o 4%
JE B Ia) AR L - BB R R A5 7 b PR R () EAR B Y
6 Fl AR B B AR N AR, 2058 5 a (AR (15 a
AR (23 aGIE M) (30 aOR M) (40 a G 2k
D163 aCGd 2R 2) N T M AT 50 5 B M obk o
TE bR R BE T B 20 m X 20 mf A ofE
(B3 ASHAE) , Hov SRk 04 DX 3 A & 36 A bR
AL XA B 3 I BB R 63 a 1Y bR DY Ut
I 63 Pt . X RE N B9 B R AL HEAT B R ARG R, JF
I AR 1 Y b b B L SRS R R VR 45 R SR A
B, PRGN R M IS AR AT A AR B S
T AR Z L 5 ZEAR 3 ] A I HLARRE B 100 ASFE L 7R 4%
FE AL E EoR AL B B LR T ik IR R
B el B o SR T i R B T R AR A E
OB W b B e 4 AR o b T T AR A L
il AR AR 28 R 1 B S L 2 T AR 3
ML EMEH 2 a BAET 2 WIKELT . HFHR
FHIE AR 2B R . AR EE AR AL IR 1,
1.2.2 #REL5aE

T Ak HRE M PN 2 S”HUAT B 5 MURMERE SOR 4
- HERE A L AR OR AR 0 - 20 em A9 HHERE S L IRKE
TR G L) R A Bk IS 4 By R R
25500 g, WP 1y, ZERIR A TR B AR IR
i 2 mm G A SEYE R E . A PLER (SOC)
K KCr, O, + H, SO, #5123k . U 73 et it
D ZE 5 4 2 CTND SR 2 i 9L IR 8006 I 5 4
CTP) R AR 86 4T b ek sz e

semipinnata



I ARE,2022 ££,29 %, 5 1 # Guangxi Sciences,2022,Vol.29 No. 1

F1 FRRESRHHADER A THREBERER

Table 1 Basic overview of Pinus massoniana plantation plots in different stand ages and regions

YA
» e OB o PERECn  EECD B
X Ji Stand (Tree/hm®) A A C C
Region tand Stand density V?rage tree verage }rown overage
types 5 height (m) DBH (cm) density (%) %
(Tree/hm*)
U itk 1978 6.53 9.65 80 83
Paiyangshan Young forest
SRS
Middle-aged forest 1534 10. 75 12.53 60 73
JL M 1367 21.09 23.27 60 71
Near mature forest
IR 974 26.67 30. 81 50 78
Mature forest
e 867 29.75 35.42 70 81
Overmature forest 1
i Bk 2
Overmature forest 2 765 33.81 56.78 80 85
[y FAIRUEZIN
Zhenlong Young forest 1 965 6.75 9.95 70 81
rh S Bk
Middle-aged forest 1 550 11.81 13. 80 70 72
JLAM 1352 22.27 23.40 70 78
Near mature forest
R 925 28. 49 31.19 70 75
Mature forest
AR 1 856 31. 82 36. 27 70 77
Overmature forest 1
o Bk 2
Overmature forest 2 722 34.65 43.64 80 81
Kk FAIRLEZEN
Tianhongling Young forest 1955 6.21 9.02 70 (&
i Ak
Middle-aged forest 1523 11. 21 12,27 70 78
LA 1328 17.16 23.26 50 56
Near mature forest
g B 1
Overmature forest 1 832 26.35 33.34 60 65
g Bk 2
Overmature forest 2 731 32.75 41.35 70 72
&1l FAIRLEZEN
Huashan Young forest 1962 5.85 8.87 70 &
RMLEYIN
Middle-aged forest 1516 9.78 12.13 70 78
SRR
Mature forest 926 25. 47 27.26 60 65
i Bk 1
Overmature forest 1 815 28.28 34.65 50 62
1.3 HiEsE way ANOVA) I e/ 35 P 25 53k (LSD) L LB A

FH Microsoft Office Excel %} %4 347 %7 A #& [FIARHS X S B N AR 3 CONLP & & Mifb
R, SPSS 17. 0 #4784 e 114 M - R AUH E 5 Wb 2ER, oR & Lfe2ritia b2 B4 e
LA KT (Two-way ANOVA) B4 H % J5 2% 43 H7 (One- K H Pearson fH2C43#r . H Origin 2019 1R .
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2 HREHSMH

2.1 TECNPEE

&2 Al g, 4 A XN SOC & & 12. 90 —
30.28 g/kg, TN &~ 0.68 —2.60 g/kg. TP &
$90.03-1.18 g/kgs4 4~ X4 5 R A T A SOC,

K2 I'H4NXEDES AT H SOC.IN 1 TP B %1t 4 47

TN Fl TP ¥ & & 53 5l 2 (22, 40 £ 4. 60) g/kg.
(1.73+0.46) g/kg.(0.28+0.26) g/kg, SOC,TN
TP A8 S5 R 8000 S 21% .27 % F1 93 %, 3 B
SOC #l TN 48 5 J& T 55728 5, TP 2 5 )& T 98 78 57,
B 4 A~ XA SOC Fil TN 5 A8 fL 5 /0, 4 X 55 B
SE LM HHE TP 2Rk,

Table 2  Statistical analysis of soil organic C,total N and total P in P. massoniana plantations in four regions of Guangxi

£ 2 P F A £ A ofE 2%

AR5 R R

Indicators Mean + SD CV%) B AR Min B {H Max ZE M Range
;%f;ﬂ% c (22.40+4.60) g/kg 21 12.9 g/kg 30. 28 g/kg 17.38
4% Total N (1.73+0.46) g/kg 27 0.68 g/kg 2.60 g/kg 1.92
4% Total P (0.28+0.26) g/kg 93 0.03 g/kg 1.18 g/kg 1.15
C/N 13.46+2.93 22 7.35 20. 02 12.67
C/P 128.32+105. 97 83 25. 66 630 604. 34
N/P 9.72+7.46 77 1.84 49. 67 47.83

T CV<I30% R 5578 51, 30 % <<CV<T60 % gy Hh 48 S, CVZ=60 U g i A8 S
Note:CV <<30% is weak variability,30%<C CV < 60% is moderate variability and CV=60% is strong variability

2.2 AEHKRMXBEERAIKRLTECNPS
BT

Xof A [R] bR S L IX 88 19 SOC, TN Fi TP 5 & M2 1
Pt FEHEAT WU R 5 22 43 BT o 45 R R AR | X
Ik K H 22 HAE % SOC. TN F1 TP & 2 K H AR fb
A W (P<0.05.% 3),
®3 SOCINFITP R EREUZFHELHNEZFESH
Table 3 Two -way ANOVA of variance of soil organic C, total

N and total P content and their stoichiometric ratio

PR g

e Ao 9T giw mEs
Variable Depgndent Mean F-test  P-value
variable square
X Ja C 3 171. 637 44,405 0.000" "
Region
N 3 1. 026 16.373 0.000" "
3 0.612  206.797 0.000" "
C/N 3 12.198 2.808 0.051
C/P 3 65 879. 181 22.796 0.000" "
N/P 3 399.917 25.367 0.000" "
iy C 5 48.543 12.559 0.000" *
Stand
age N 5 0.298 4.757 0.002" "
5 0.128 43.288 0.000" "
C/N 5 8. 845 2.036 0.093

gx
Continued table
= :
pai HER g BT g wwn
Variable pe df ¢ F-test  P-value
variable square
C/P 5 18 180. 714 6.291 0.000" "~
N/P 5 102.519  6.503 0.000" *
[X 48, x C 12 35.558 9.199 0.000" "
Region X N 12 0.421 6.715 0.000" "
Stand
age P 12 0.127 42.911 0.000" "
C/N 12 20.998 4.835 0.000" "
C/P 12 23 655.074 8.185 0.000" *
N/P 12 96.635 6.130 0.000" "

. FoR P<<0.05, " " FER P<0.01
Note: " means P<C0.05, " " means P<0. 01

WE 1 TR, SOC, TN & 1 Fifi bRk 384 hin 52 ik 38
PEAR AL BB BE SOC, TN & & £ fik; SOC 7 &
TE L% MR B B i » TN B 2 76 3L OB B e i . &
e TP 7 dik BRI 1 i 22 30y SE 0l 20 S 18 iy i 3
eI ARBY B e AN, £ 38 TP & & 7 ¥ {H R o0 B
e b X 2 T At b X (P <0, 05)



I ARE,2022 ££,29 %, 5 1 # Guangxi Sciences,2022,Vol.29 No. 1

oL @ 2sb (@
Aa
Aa 1
20}k Aa
55 [ 8PAb £3
_9 ]L"i
o =<
< o P
@Q Aa Aa
Bo oyt L5
=& N
T
o
151
<
K<
10 ) ik :
0
U Bk Kk ig A1 IR BH L Bk Kb gl
Paiyangshan Zhenlong  Tianhongling Huashan Paiyangshan Zhenlong  Tianhongling Huashan
X JRegion X HRegion
3.0} (b)
Aa 700 (e) Aa
2.5 600
500 .
520 o
o 2 Aa o8
= S400+ o
=15 Aa © o
BZ @ &
N = | KX
&2 o 300 %
& 1.0 KK o
8 &
o 200 ks
& <
K %qBb
0.5 kd 5
£ 100 5
s b
& 5
£ 1 % |
0.0 === 0
VR FH L Bk Ry eIl JREH LD Bl Rk 1l
Paiyangshan ~ Zhenlong Tianhongling Huashan Paiyangshan  Zhenlong Tianhongling Huashan
X JRegion X iRegion
12k © Aa sof Aa
1.0
40
AEB B
208 N i
ol) — Z 30 Aa
EZ
s 0.6
8
20 Ad?
0.4
ABbBp [JAD
Ba a
0.2 H
Bbc c
¢ Bc
0.0 d 0 L ! : |
P gl IR FA L B P Il
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X #gRegion X #Region
[ 4h# #k Young forest R MMature forest

i tkMiddle-aged forest [ 33 # A1 Overmature forest 1
i # Mk Near mature forest 8 i F4 K2 Overmature forest 2

[F] — & 2 A 5] R 5 Bk R R I By BOT R & & Kb 2 & LA AN ] X R) 25 57 35 (P <<0. 05) , [A] — B 41K [\ /N5 5 Bk
FR R K IRIC R & 1 Mo b 2=t i U AE AN [ AR [R] 22 55 1 3% (P <<0. 05)

Different capital letters in the same panel indicate significant differences in elemental content and stoichiometric ratios be-
tween regions at that age (P<C0. 05) and different lower case letters in the same panel indicate significant differences in elemental
content and stoichiometric ratios between regions at that age (P<C0. 05)

B 1 R [EARE R X S B AN TR 48 C NP & & LAk 5t
Fig.1 Soil C.N and P contents and their stoichiometric ratios in plantation forests of P.massoniana at different stand ages

and regions
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2.3 AEMHBEMXIESEMAIMARLTE C.NPL
FitEtt

B35 2 AT, £3E C/NLC/P.N/P - B{H 5 5
13.46 £2.93,128. 32 + 105. 97,9. 72 £ 7. 46, F &
Bl 22% .83% .77 % R B FE 4 A X 38 AR TR
MRS S R AR N T AR5 C/N MIX e, + 48 C/P.
N/P 2255 K, MR R 25080 (& 3) B, 1§
C/N TEAS [R) DX SRS [] AR 0% 1) 22 H./E R A W 2
265 (P<<0. 05) , M 7E . — R R AEHF ¥ 00 W35 7k 22
5+ (P=>0. 05) s A [A] iy A 1K 3 S He 58 B4R ¥ % 4
HC/P.N/P A B EMFm (P<0.05), & 1pF
7R M HE C/NLC/PUN/P F ¥ e, %
1o T BAMORT 2ok bk 3 C/P NP 2 Bl bR i
B0 2 5980 S G0 R A Ll b X A
C/N.C/P.N/P V¥ A ¥ . KUk I& dh X+ 3
C/N FHE AR B X 3% C/P.N/P V¥ {H ik
ik, FELIE MRl AR 3 bR 1 B B, U U4 b X
+3 C/P VFHE S My e, H 3 & IR PH L A E
T X (P <C0. 05), 4 A~ X 3k & B #a A Tk £ 4%
C/N# C/P M N/P fas&, e i 138 C/N BiE
OESTEW
2.4 AEAMBREBEIEMAIKRLIECNPS
HFiItEHEXE

HE 4% Pearson RAE & AH M40 B (% 4), -4
C/N 5 SOC &R FEMAEM, 5 TN & ik #&f
A T4 C/P 5 TN.TP &% 2 B EAMHEE
4 FTRAMBMREIEMATHLECNP SLEITE
bl by 48 3 14
Table 4 Correlation of C,N and P with stoichiometric ratios in

soils of plantation P. massoniana at different forest ages and re-

gions

Moy LA LA N
Comp- Soil or- Total Total C/N C/P N/P
onent ganic C  nitrogen phosphorus

+ e HLRR

Soil or-

ganic C

A

Total 0.643" " 1

nitrogen

N

Total - -

phos- 0. 581 0.397 1

phorus

C/N 0.054 -0.690" " —0.005 1

C/P -0.224 -0.283" -0.508"" 0.174 1

N/P -0.269" —0.093 -0.529" " —0.119 0.940" 1

W R P<<0.05," " FR P<<0.01

Notes: © means P<(0.05, " " means P<C0. 01

.5 SOC FaEMLeERNEE, £ N/P 5 SOC
SEEDFETMERR, 5 TP &8 LW 8 & Mk
KFRHC/PRFIEMAI, 5 TN & . C/N MK
NTE
RIS
3.1 AEAMBAREIEMRAIMKLTE C NP S
T

SOC., TN, TP J& ¥ A+ b 75 By 37 53, 17 1= 458
C.N FERWBEFHED W IHAE, P RE T A A K
ARSI PR A X S e C NP i B R
e AW AR FEW L4 A X SOC, TN & & F
49 {1 B AR 184 o 52 0 Bl 1k AR A L X — B8 3 R 5T
GERRN—F, 1) 2 P S ) AR D R A K SR AR Y
WEFE W, BEAR IS B SOC TN A 2 B ¥ 14 i, i 4
BAEIFE S W AS N T AR & Bl SOC, TN & it B Ak
U 8 2 SR S 0 i AR A A L BAS BF 5 45
SR04 J5E DR T R R AIE T DX N D LR R R R T ) B AR
OYEER TR AR, IR | AR I RED,
LA 76 S 0 PR B B 2 LR T Y R R
— MBAE BT 7E I AR AR B B AR A KRS A
AW R e G 0 ARl 3R Sy R BT FE 53K
TSR B EL, RS )V D R
N TRRAE Sy B e % B0, 55 R AR AR K, H
SRR Iy o s A A Sk OB B, MR a3 A KRS, A
AKE S 53 W s/ L R VR BN SR Ay LT
AWFFE R, IR BH LA B0 R A B X SOC # i 75 v
i P 25 3 OB B B B A 3 i = B i AL 5
WHFTEAE R — 5. 1B 2 BB SOC & & Foad #ubk
1 B BEAR A9 B R AT RE R F 9T X 0 Ak 1 B B R
ZREVERR AT R AT B ) 22 B R RE S 0 - AT AL
B A R . ARBE ST I TP & 7 4 Mk &
B 1 B BEAR AN B, T AR g At R —
B EEEHT P E-FUHEETY. A%, A
REAE e if 7E e rh R AR,

A X B SOC, TN, TP 47238 fb A~ — %, ol fig &

AN T X sl rf o B S A TR TR AR T R SR Y.
21X SOC, TN FIl TP & & ¥ A 4 4 X 3
B A 7% HL D DR AT i R 2 DX I T I 0 A 5 XL K
AR KR, FE R R . A5, SOC
S E R (22,40 4.60) g/kg, 54 FE DR AT
M O-20 em )2 SOC & & FH1H 22. 0 g/kg FEA
— 3 TN EH A (1,73 £ 0. 46) g/kg TP E4

il
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TE(0.28+10.26) g/kg 5 R EH XKL
RSN T Ak - e g0 45 5 — 5%, MR E .
PSRN T AR LA TAE PR AW AERER
AR RE A2 E) PR,
3.2 AEAMRMXIESEMAI#ALE CNPIt
=EEK

+ 38 C NP b2t bR i e 4 38 ML & =
AT 1) B AE B L 3 BB S AT BT o0 A P 3% A3 Ak
O, 1 C/N M 3 CON B3RPt
B0 Y LR AR AR IR S e - S BILJ 9 4 i AR
M BT AE Ry R RE bR L B C/N %
AR+ 598 A7 ML R L AT B R A kR o
C/N BARET, N 3 6 AR W 26 K P 7 193 40 ot 4 B
JCE] e s C/N 8 I, Bl A 4 7 B — 5 1) ROk 4
R B R AR S bl N, g N
HIEA, WX IX C/N V(N 13, 46 £ 2. 93, & &
FAaEFHK 11,9, XFE—EFEE L FRIH 5P
A BB XE LAk, 23 N oo R kg 1555, +
HENJCEAN RS, ARBFgE b L C/N Bl % ki 1
InAS AR 2, 5% H R AT g2 SOC it TN & o fifi
RS 1 B AT A

+ 3 C/P R U E e Ak AT WL OB iR
P ol A FRBE b U [ P W i — AN R AR, C/P
T A x40 il - e HLY B A R R PH L AR BF 5
X 4 C/P V{4 N 128. 32 + 105. 97, ikt & T
S EPEEKE 61, UL A BT 4 A X A LY
JERE P IWRE S 4055, 1 P HLRIE = .

+3E N/P ol I Fi2 Wi N 355 02 5 9 BR L A g
SR 7/ o SR U Y S Sl W S o P A T o il
N/P — i WA 9 %2 3 N BRI, 855 (0 N/P S Al
Yz 5 P RGN AR S A N T AR N/P
EHME R 9. 72 £ 7. 46, & T2 E 8 N/P F¥HE
5.20, RMARMF X D BIAALT P B2 R, M C
PEPHT M, HEN/P S TP 2R EMAE.HN/P 5
C/PAfbia#—. fEAMR T, 11 C/P F1 N/P
FEMR IS 2% 181 2% B Ry AR B B Oy de i . HL 3 = T
bR SR D R A A LR B B R P ok
W EH K. XS Ma S5 ABFIE 45— 8. 1
AR B P F i S8 C/PUN/P FRK. fEHD
R, 158 C/P.N/P ¥R LI X & & T
R PH LU R b X, 3% B AR 1L b XY P2 L A b X

ARWFFE MRS 2 1, SOC, TN 5 4 44 76 Jili 24
PRB Bt i AIK . SOC & i A2 2 i KB B fie i » TN 3 4
FE T R B e i . 4 TP 5 5 7 Hh i R B A
G o BE AR 80 52 e/ 5 3G i B R 4
C/N.C/P.N/P VB ¥ 5 & . i & = T3 KRt
Bk, 5 C/PUN/P V- {E Bl AR 1 0 2 5 ek 2
Je G E ki RE H AR X2 T L A2 1L X SOC,
TN Hil TP &8 E R 4 A K 5 o e, i 14 ¢/
N.C/P.N/P ¥ {EH Ny fie i fH . Kt 0s X+ 1
C/N S8 F A% fe 1 IX 45 C/PON/P B { &
K. e X A 38 7 43 5 LAl b DX oF BT, A L X D)
Rz, B, ) X M AN TR P
RS R A Y B . HRIED B AT
MBI KR F v AE S A B Bt N i PR,
A FE X R S R G AL R )2 R ) CONLP & it
W AP R L A JE NI S A Sk I R AH DGR SY .
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Stoichiometric Characteristics of Soil C,N and P in Pinus mas-
soniana Plantations of Different Ages and Regions in Guangxi

LIU Ping',LI Peng®, YANG Zhangqi’s YAN Peidong®, TANG Shengsen®, WU Dongshan®
(1. College of Life Science, Guangxi Normal University, Guilin, Guangxi, 541006, China; 2. Guangxi Key Laboratory of Superior

Timber Trees Resource Cultivation, Guangxi Forestry Research Institute, Nanning,Guangxi,530002,China)

Abstract: To investigate the stoichiometric characteristics of soil carbon (C),nitrogen (N) and phosphorus
(P) in Pinus massoniana plantations in Guangxi,to reveal the mechanism of soil nutrient balance in P. mas-
soniana plantations and its spatial and temporal dynamics of P.massoniana plantations,and to provide a the-
oretical basis for sustainable management of P. massoniana plantations,and the change rule of soil organic
carbon (SOC) ,total nitrogen (TN) and total phosphorus (TP) contents and stoichiometric ratios at different
forest ages in different regions were compared by using the method of space instead of time. The results
showed that the coefficients of variation for SOC, TN and C/N were small, which was 21%.,27% and 22%,
respectively, belonging to weak variation,and their values were relatively stable in different forest ages and
regions. Forest age,region and their interaction all had significant effects on the variation of SOC, TN, TP,
C/P and N/P (P <C0.05). The contents of SOC and TN in soil fluctuated, which were the lowest in mature
forest stage. SOC contents were highest in the young forest stage and TN contents were the highest in the
near mature forest stage. TP contents in soil were the lowest in the middle-aged forest stage,and with the in-
crease of forest age,it showed a trend of first decreasing and then increasing. The average values of soil C/N,
C/P and N/P were all the highest in mature forests,and were significantly higher than those in near-mature
and over-mature forests (P<C0.05). With the increase of forest age,the average values of soil C/P and N/P
showed a trend of first decreasing,then increasing and then decreasing. SOC, TN and TP contents in soil were
the lowest in Huashan area, while the average values of soil C/N,C/P and N/P were the highest. The average
values of C/N in soil in Tianhongling area was the lowest,and the average values of C/P and N/P in soil in
Zhenlong area were the lowest. Correlation analysis showed that C/N in soil was significantly negatively cor-
related with TN content,and C/P in soil was significantly negatively correlated with TN and TP content. N/P
in soil was significantly negatively correlated with SOC and TP content,and significantly positively correlated
with C/P. In general,Guangxi P. massoniana plantations are mainly restricted by P,and it is more obvious in
the fast-growing stage. In order to ensure the development of P. massoniana plantations,P fertilizer can be
appropriately applied in the fast-growing stage of P. massoniana.

Key words: Pinus massoniana plantation; soil stoichiometric characteristics; different stand age; region; rele-

vance
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