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Ecological Stoichiometric Characteristrics of Carbon, Nitrogen and
Phosphorus in Litter and Soil of Eucalyptus wurophylla x E. grandis
Plantation at Different Forest Ages
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Abstract: In order to understand the temporal and spatial distribution pattern and stoichiometry characteristics of
carbon, nitrogen, phosphorus in litter and soil of Eucalyptus plantation, the contents of carbon, nitrogen,
phosphorus in litter and soil of E. urophylla X E. grandis plantation under five forest ages were analyzed. The
results showed that the C content in litter was significantly higher than that in soil, and had no significant
difference among forest ages. The C content in surface soil (0—20 cm) at 1-year-old forest was the lowest, and that
in other soil layers had no significant difference among forest ages. The N content of litter was higher
significantly than that in soil, and which at 1-year-old forest was the highest. The N content of surface soil in
7-year-old forest was the highest, which in 1-year-old forest was the smallest. The P content of litter had no
significant difference among forest ages except 1-year-old forest was obviously bigger than 3-year-old forest. The

P content in soil had no significant difference among forest ages. The C : N in litter increased with forest ages,
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which was significantly higher than that in soil. The C : N, N I P in litter had no significant difference among

forest ages, which were higher than soil. The N content in litter was negatively correlated with C and N contents

in soil, and there were significant relation between C : N in litter and C . P, N I P in surface soil. The C and N

accumulation in surface soil was restricted by N content in litter. Therefore, it was important in sustainable

management of Eucalyptus plantation for reduce N limitation in litter, increase nutrient transfer efficiency and

rational application of fertilizer.

Key words: Eucalyptus urophyllax E. grandis plantation; Litter; Soil; Stoichiometry
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N. P S ERE L HA EAEHCR, Xt
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Fe Wt (Eucalyptus spp.) ™ HIR KR, EREEJE
PO SR X, R =AMz —, BT
E AR AT 2.0 x 10" hm®, #R % 2015 R
o [ b N AR AR £k 4.5 x10° hm?, 2 HERHE
X 5 F 2L P AR = 77 RO R AR R A P o VR T
R M A K AR, R
2875 ) Tt A 6 Tk A S5 4 Tt S 15 X A 4K 23 1)
TR FEMERE IR, WA MR AE S R A1k
Sk B HUN AR AT DL G b 4 o p i A I R
& TR R ER R M RHIER . HAT,
PR A ST BT A2, AU AR RS
R [l B b 7 PO bk -8 €L N Py K AL SR
AR Fr NS Py S Akt B e e B .
AW TN E M - A F ARG B EAZ(E. urophylla >

E. grandis) N THIATEY)-L3EF) C. N. P AL=1HE
FRAEEATIEIE,  PRUT ARG S5 DR 20 R N TARAE S
RGBT LR A R, DU st N TR
A RREE A E R MR AR o

1 FEHAEN

WAL T R RS KRG E K
SE LA (21°30° N, 111°38" E), “FHh, i 80 m,
JE R ENE R, FEPERT R 1200~1700 mm. 4
R Z P 5-10 A, HEFEENER 77%~
85%, HA MBI WP R 23 C AL, &
(RIS 0°C LA L RPHARARSS SR 4240 MI m ™2, 4F
PRI EAE 80% LA b o {56 X e F HRE X
A, LREERE 2m Lk, 0~80cm L2
W ENUR & & 1.6%LL L, pH4.5~53, T3EfE
JIEHEEKT o ToARZEFE R RER(E. urophylla
E. grandis), 'V & G EM I (Acacia confuse); FEK)Z
B # H 58 (Schefflera octophylla)~ H 1 M (Mallotus
apelta)~ H.EME(Common lantana)?s, B ARJZHNFE
. AAHAER 1. 2. 3. S M7 EEREMAT
FRAFHIERRT 2014, 2013, 2012, 2010 1 2008 4F,
T ARG, 1R FEEIN 1666 ind. hm 2,
AR IR 238 12.67.2.00.2.00.6.67 Fl 6.67 hm’.
& B BRI 38 AR R 7O B S B R,
AR = =A4F 6-7 H R H SVA Rt IEVE R Tk
WL FIEAENIEAE . AR FEARESL LR 1.

2 Tk

2.1 FEMR B REERCREE. T

2015 4F 6-7 H, £ 5 MR R E A N THRA
FE 34 20 mx20 m KAE AT, EREMEDTIY
FARKT 2658 AL ST B 14N 1 mx 1 m /N,
BY R /NEE T AT LS RE ) 5 R AR A SR Hh R H VK
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Table 1 Basic situation of sample plot

N iR 4% = JA7%%) Litter (%

N e oam o JBL Q5 owe o BRSO e wh

Longitude Latitude o Aspect ’ sy -

Age (m) ©) (cm) (m) Arbor Shrub Herb
1 21°15'700" 110°06'110" 122 10 NE 3.72 3.90 81 15 4
2 21°15'713" 110°06'110" 88 0 - 9.03 11.01 80 14 6
3 21°15'840" 110°05'839" 88 0 - 10.95 12.51 75 18 7
5 21°15'713" 110°06'085" 128 8 NE 17.33 15.45 65 24 11
7 21°15'561" 110°06'359" 144 8 E 21.50 20.90 68 20 12

Wi, JRA YIS a2 N R AR AR ARAC R A B S =
TERRASRAE s FE T N BEAAZEL 2 A L33, 5051
HY 0~20 cm. 20~40 cm. 40~60 cm + 2 H3EFE S,
W5 RAE SR 7 [F— L EFE R SRR . k556
JEIREYIS), Yo HURE Ja iy B 5256 = H AR AT,
FiiE. i 100 HifE 2 C Ny P AEMIRES
F5, ABRAR RSERYERRIURE, IR AR
B EARBM . BT RENRE, HE&
Hoptesl, 78 65C FTRIEE, HMERIT 100
Hif, W& C. N P&, FEEDALEGH C
R H B R A A - E RN, FEY AN
TEKH HoSO4-H,0, 8%, 134 N & &RH
FFIRE, WA P S E R Ak, LI
4= P RS- B L ik

2.2 EESHT

{4 Fi Excel 2007 #1 SPSS 19.0 #471E B M55 it
50T, R H Pearson iEHEAT A ME S0 HT, SR A HRLIA
5 231 (One-Way ANOVY)F1 LSD % 8 b ik
BT 2 BT .

3 SRR

3.1 F%EY-LRAA IR 2R SRS BIVE

MEE 2 7T, 5 A RERHIEEY AL C &
N 480.83~511.50 gkg ', ¥ N 49323 gkg ', #k
W ZERAREE, HHEERKTHREEEZP<
0.05). JEEFAHMF 0~20 cm. 20~40 cm Al 40~
60 cm L2 AL C SERIIKN 17.70~28.20 gkg '
15.11~19.46 g kg ' F1 11.34~14.26 g kg '= 2 4F. 3
SR T AR )E 1 5(0~20 cm, TE)A
Pl C ERBEERT 1 FEMKMKP<0.05), K2
THEA N C S RmAEAREARES Y i in, Kt 2
TEMRES () 2 S A2

5 E AR MR VE D1 4 N & i 5.28~
9.18 gkg ', V4 6.64 gkg !, BEARKEIGINE T i
#, (A5HP CETE—FYR T LEZ. 0~
20 cm. 20~40 cm A1 40~60 cm +E 14 N &84
BN 1.19~1.87 g kg’ 0.98~1.39 g kg ' #10.70~
121 gkg'e B 5SHEAENTHRERE HER SN A&
B3 KT AL+ E(P<0.05), 3 FAENTHREE L
R E KT 40~60 cm TJ2(P<0.05)4b, [H—#kiEd
ARATZEPEN FEHLEREES: 1 F4ERMS
FENTIMEEZLENEN SBEZRALEE, HE
FANT 24 3ERM T EA NI, okl
BT 257 2 SFAE N TR 20~40 cm 2 H4 N
FREERNT 7 HAN, HAKE R TR ZE R,
40~60 cm L JZ4 N & BRI TC 2 5. 0L,
ANFARES (R R 2 LA N & R E KT RE
4%,

SR EMKH I EY R4 P &8N 0.40~
0.69 gkg ', FI0.51 gkg', 3 FAENTHIZE
NT 1 AEA(P<0.05),  FBEAREE SN 52 5 A S 19
s, HEx 1 FENTHREEDNSP 'S5
BE RN ERARZS, HAKBEEY S P S8
BIRE/NTEEZE(P<0.05). 13 0~20 cm. 20~
40 cm f140~60 cm LJZH4 P & 73514 0.73~
0.93 gkg'.0.68~0.82 gkg ' A1 0.67~0.80 gkg ', *
A E RN FEARES T )4 P & R B % 2 (P>
0.05).

3.2 A%EY-LBOA VK. £2ENElEShET
B HRHIE
M 3 AT, REMN THRIEEDN C N A
54.07~92.17, B&F KT HIEH(P<0.05). BEMES G
hn, VIR C N R SE R, Hkh 3445
AR N TARETEIN C 0 N BB RT 1 4E4ER 2 4
A BI(P<0.05), 7THEAEREZE KT 1 HEAM(P<0.05).
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Table 2 Contents of organic carbon, total nitrogen and total phosphorus in litter and soil

PRI Age ETEY) +JZ Soil layer (cm)
(@) Litter 0~20 20~40 40~60 0~60
HH (gkg™) 1 497.37+72.40Aa 17.70+3.50Bb 17.94+2.79Ab 13.46+£3.23Ab 16.37+3.52
Organic carbon 2 491.27+44.03Aa 22.98+2.56ABb 19.46+2.65Ab 14.26%3.16Ab 18.90+4.51
3 485.20+25.23Aa 27.47+3.78Ab 17.27+4.31Ab 11.34£1.79Ab 18.70+7.68
5 480.83+23.78Aa 27.67+6.46Ab 17.32+1.81Ab 13.98+4.41 Ab 19.66+7.37
7 511.50£19.59Aa 28.20+2.15Ab 1511+ 1.65Ab 13.1843.30Ab 18.83+7.39
4% (gkeg ) 1 9.18+0.63Aa 1.1940.14Cb 1.06+0.21ABb 1.11+0.48Ab 1.12£0.28
Total N 2 7.2440.40Ba 1.66%0.06BCb 1.394+0.22Ab 1.21+0.22Ab 142£025
3 5.30+0.58Ca 1.76+0.29ABb 1.12+0.22ABbc 0.70+0.13Ac 1.19£0.50
5 5.28+0.15Ca 1.4940.23BCb 1.03+£0.21ABc 0.70+0.25Ac 1.07£0.40
7 6.20+1.22BCa 1.87+0.17Ab 0.98+0.04Bb 0.78+0.14Ab 1.10£0.50
£ (gke™) 1 0.69+0.19Ab 0.85+0.07Ab 0.82+0.06Ab 0.79+0.13Ab 0.82+0.08
Total P 2 0.55+0.12ABb 0.77+0.03Aa 0.74+0.02Aa 0.67+0.02Aa 0.73+0.05
3 0.40+0.05Bb 0.93+021Aa 0.81+0.15Aa 0.70+0.04Aa 0.81=0.16
5 0.44%0.13ABb 0.73+£0.05Aa 0.68+0.02Aa 0.67+0.07Aa 0.69+0.05
7 0.45+0.15ABb 0.88+0.12Aa 0.76+0.13Aa 0.80+0.16Aa 0.81=0.13

[FATHE 5 AN AN G FRER R 2 7 B35 (P<0.05), [RIZIEHEEAFKE FRERRZE R R EP<0.05). FFE.

Data followed different small letters within line indicate significant difference at 0.05 level, and followed different capital letters within column indicate

significant difference at 0.05 level. The same is following Tables.

*3 HEEY-HEHCIN, CIPHMINP

Table 3C : N, C : Pand N : P in litter and soil

RIS Age VETEY) +JZ Soil layer (cm)
(a) Litter 0~20 20~40 40~60
C:N 1 54.07+5.38Ca 14.86+2.15ABb 17.14+2.26Ab 13.30+4.61ABb
2 67.92+6.04BCa 13.87+1.50Bb 14.03+£1.23Ab 11.70+0.99Bb
3 92.17+10.78Aa 15.85+3.00ABb 15.71+4.20Ab 16.63+5.09ABb
5 91.09+4.41Aa 18.50+2.40Ab 17.11+2.69Ab 20.35+3.59Ab
7 84.88+17.81ABa 15.06+0.21ABb 15.43+1.73Ab 17.05+3.87ABb
C:P 1 750.05+200.86Aa 21.05+5.55Bb 2221+5.17Ab 17.14+3.31Ab
2 922.91+186.89Aa 29.82+2.67ABb 26.41+3.49Ab 21.39+5.25Ab
3 1213.94+146.41Aa 30.29+5.75ABb 21.18+2.30Ab 16.21+1.62Ab
5 1178.36+:408.24Aa 37.87+7.43Ab 25.44+2.17Ab 20.59+4.39Ab
7 1219.21+373.12Aa 32.35+5.28Ab 20.32+4.31Ab 16.60+2.61Ab
N:P 1 13.77+2.91Aa 1.41+0.19Bb 1.31+0.34Bb 1.37+0.38ABb
2 13.52+1.98Aa 2.15+0.04Ab 1.89+0.31Ab 1.82+0.36Ab
3 13.17+0.37Aa 1.98+0.62ABb 1.39+0.25ABbc 1.02+0.21Bc
5 12.87+4.18Aa 2.04+0.20ABb 1.51+0.27ABb 1.03+0.26Bb
7 14.16+1.92Aa 2.15+0.36Ab 1.31+0.17Bb 1.02+0.34Bb

0~20 cm. 20~40 cm F140~60 cm T3EZH C I N
N 13.87~18.50. 14.03~17.14 Al 11.70~20.35,
A — A E LR TTREZESR . 5 FAENTHK
0~ 20 cm 5 40~60 cm 121 C I N #JEE KT 2
SRR, HAMARER RIS REZER, M 20~40 cm
o EAERRES ) T 2 2 2
REM#NTAREEME C: PN 750.05~
1219.21, BFEKFHIEP<0.05), FAREETEZ
Z 5 .0~20 cm. 20~40 cm 1 40~60 cm 2/ C :

P 43978 21.05~37.87.20.32~26.41 F1117.14~21.39,
[F—MEANFE L Z TR EZR; B 1FEENTHK
0~20 cm L2 C : P BE/NT 5 EAER 7 HEAS
(P<0.05), HAh 2R ES H) TG 53 22 (P> 0.05).

FEEMNTARREEDN N P BT HIEDY
(P<0.05), WVEPIMIN © P N 12.87~14.16, ik
(B TG % 25+ . 0~20 cm. 20~40 cm 1 40~60 cm
S3HIN 1.41~2.15. 1.31~1.89 1 1.02~1.87, B& 3 4
AENTHA40~60 cm £JEHIN P EZE/NT 0~20 cm
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(I4h, [ —FRESAE LR 38 2 A T3 - 0~20 cm
+E, 1 FEENTHARE NP BENT 2 F4H0 7
EAE(P<0.05), HAWMRES]JE 3 2 55 20~40 cm
T2, 2FEEANTHRE NP BEKT 1 F4M7
FELERI(P<0.05), HAh T 3 2 55 40~60 cm 12,
2AEENTAHARMIN D P RERT 3FEA SEERMT
FEARI(P<0.05), HARAKES IR E 2R .

3.3 FHRMESHT
HRED S LIRS ERANC. &N 2P H
5 L HAL F 8 LT Pearson MR HT(R 4), 45

4 LIEREDAIR. SR, EUEEE AR TR

RBRY, EEMNTHREED SN GREERE 115
AHLC S|, CIPAINIP EWEZEAMR, 5
0~20 cm 124 N FE2EE M, WHPFRKX
THREANC.ENSE.CIPHNINPEEZ
A N SR, HEY C N 5XE 15
HHLCHE.CIPAIN P EWEELME, 54
N &EERFIEM, WiEH TREY S N S8
sol LR E R A EE R, 40~60 cm +
EH AN SESHEED C N 2REEMMHKE, ¥
AR V&) 5 3R 2 IR DG B A B s T o 1
B2,

Table 4 Correlations of organic carbon, total nitrogen and total phosphorus contents and their stoichiometries in soil and litter

+JZ Soil layer JH7%Y) Litter
(cm) C N P C:N Cc:P N:P
0~20 -0.052 -0.728" -0.392 0.696" 0.356 -0.303
-0.027 -0.620" -0.450 0.588" 0.391 -0.084
0.152 0.149 0.106 -0.136 -0.186 -0.108
-0.043 -0.314 -0.007 0.308 0.041 -0.366
-0.165 -0.747"" -0.413 0.700"” 0.410 -0.227
-0.139 -0.657"" -0.473 0.610” 0.455 -0.021
20~40 -0.017 0.310 0374 -0.359 -0.289 -0.140
0.122 0.235 0.308 -0.241 -0.241 -0.186
0.167 0.459 0.324 -0.454 -0.403 -0.073
-0.253 0.001 -0.052 -0.070 0.021 0.136
-0.134 -0.005 0.138 -0.048 -0.008 -0.075
0.006 -0.019 0.113 0.005 -0.016 -0.126
40~60 0.138 0.274 0.027 -0.290 -0.016 0.354
-0.225 0.457 0.165 -0.558" -0.292 0.289
0.157 0.415 0.136 -0.407 -0.193 0.256
0.222 -0.303 -0.188 0.360 0.277 -0.034
0.004 0.032 -0.069 -0.073 0.099 0.237
-0.264 0311 0.132 -0.422 -0.237 0.173

*: P<0.05; **: P<0.01.

4 PG

4.1 F%EY-LEHEHER. 2R EBES BIVE
AT 5 AN THEM AN C EEN
480.83~511.50 gkg ', ¥ T iR
M REMX L A (Pinus massoniana) N T
VEMIAHL C S (388~453 g kg )RR YEfR PR
TB AR IE L BA R X = 42(Picea crassifolia) MR
AN C 58 (379.9 g kg')o AL 5 MR
Yo N & R TR A ?&JEE’JIEUIIELIJJ
HaSF EMZ (Eucalyptus grandis){BEHRIEHTEY) N &
(5 g kg, AR TERFESFR émr@mﬁ

(Castanopsis hystrix)b(19.6 g kg Y& AR (Erythro-
phleum fordiyRETEYMI N 80113 gkg); A5
AR TETE IR P& BT 2505 S HE M 1
15 JR VA BR X AR (Robinia pseudoacacia) N TIKIH V%
YIP &E(1.10~1.24 gkg o B 1 4 N THAN, H
ARSI E ) P S BT LIRE, X507
N2 PNt e o ORI, E B TR AT
PRAE G R B E PRI R A0 it FH A LB TE ML E,
FECAT R BRI 25 5 4 [ AN AN YRR, —
BEE AT 10%~20% 1 B AL RE A I M T 1
BTSN B AN . AR REEANLC S E
BEARE A, VEY N. P & EREARES N
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BRI, N S B S FAENTHE
N, PERDL 3 A NTAMED, XaRe T 3~
SN, REMART R ENEESW, FHED
(2 7 AL TG R B R A I 2, EAR AT & E Al
K, HEREEY N, P S EAE T

5 AN REEM AR C. N P SRR E
YR NS, XE5EESPIE g R85
WD Co N &S mE T 3%, P &= T L
B, JEYN P EESRIET IR, EARFIREAMEY)
e, TS M2 S AT A4 P T R LR SR 1
X, A TR R R CORRAR T A
VIR P& B HEY NN P &8 B EZIEHSE
TR SR A K 84.86%~90.04%,
AT A A P25t o [ 2R 50 g AR A (O F R WA A
M NG P EEAAEREM M, KT e
Yyt 5 R VE AT R IR AR B T NLP &, 2
RIS B Ny P S RIHESRR, MM
YN PSRRI SIS A A AL A ¢
PE, BRI S HLEIC A i — D . VEDIT
N & &5 0~20cm LEM C. N R EWEE M
DG, X T RVEDNFE S B AT LA
oo, HEFRKAREEY, —FHEAIEE
SRR

AT 0~20 em LJZ ) C & EFEAREE G
BN, BRERE G, Hoh 3 AR, 5 AEAERT 7 A
NTHHIERE LI C 58(27.47.27.67 M12820gkg ')
T A EE4.56 g kg DO, SRR L X kR
TAHK0~20 cm /2 C & EAIL(28.07~28.33 gkg )P,
5 AP 44 N S E(1.19~1.87 g kg YK T4
EME(1.88 gkg Y, HiEANERATE HIHAR
BERCRGLA) B ZEFE bR, AR N &K S
B HUR &I — R, EEE TR X AL
JR AR BRI A T (AR 58 0~20 em. 20~
40cm LZEH C.N FEREEE., EFEIEMX, R
AR 2 H IR0 RIE TR 2 H IR RIS
RETER) C. N EEYN 7 FAENTHE S, ¥
LRI FR T BRI AR B B . 1 4R 34EAERS
FAENTHA 0~20 cm +2 P &5 E:(0.85. 0.93 flI
0.88 gkg e T4 E I (0.78 g kg HP®, — 44
PAET 0.8~1 g kg ' I 1885 B P ik R A 2 B4,
T84 PSS A P AR AL P, HIEHE A P H
54 P IR Sy, TR P 54 P A
A, FTeA A P ASREE N — I Pt

R pRCY,

4.2 BAED-LBRBEVR. 2ENEBLETE

T

TIEENRFEEY C. N P AL
SR ETEY) R EZ N F, A LARAE N, P
FOBRFPRI. 5 DN R EMAR S THTEYR C DN
A AR I ETE I, BT ERARES
RETEMIN C N (44.3)P%, 5 AN E AR 75
YIC . PAEMBREIEF AR, Hd 344, 54
AR T AN TG TR ERMES RGEDIT)
C @ P (1132.5), R EMAFEEN N & P AEMKIEE ]
MEFARE, HETHEMERERES RS
TVEYIHI N & P (25.0 F120.3)B%, HRFFERY, 8%
VI R 5 C D NLC . P R IFMXE KR, #
N : P 2R, BRI st SRR,
N : P KT 25 f1P S EALT 022 gkg ' TR/
5 P RREIEER, AT 5 AR B EE
N :P(13.77. 13.52. 13.17. 12.87. 14.16)}5/N T 25,
{H P E5E(0.69. 0.55. 0.40. 0.44. 0.45 gkg T
0.22 g kg, Tt WA 72 Hh I 9 420 2 i 1) 5 B2 PR sk
JLE s No

4% C I N BN g R BURPEfR AR, AT L
Fikfir i 38 C. N B PHEDRIL, & 1R
Xt C. NG BRI, AR b 5 AR
B> 0~20 cm. 20~40 cm )2 C : N B&ETH
[ s 3% C 0 N PR (11.9)Y, a3 HL
JREE BB AER . R — AR ] )2 8] ) 22
BAREE, FH2 C N BIFEARRS S S5 1 R
MIAR LA . 3 C 1 P R R EMY L IR
B J53 e TS0 Tt 50 M A 555 v R g ] o 1l 2 0 ) —
ANebR, BAKK C ¢ P UL AEYITER b 3R E B
JiR ORI O F R, A TR 5 AN R Bk
53 0~20cm L2 C : PR T E 2R C 1 P
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