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Effect of Thinning on Content and Storage of Carbon, Nitrogen and Phosphorus in Litter
and Soil in Cunninghamia lanceolata Plantation
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(1. Kaihua Forestry Bureau of Zhejiang, Kaihua 324300, China; 2. Zhejiang Chengchuan Co. Ltd., Hangzhou 311400, China;
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Abstract: In 1996, improved Cunninghamia lanceolata families were afforested with density of 2500 individual/ha in Kaihua Fores Farm of
Zhejiang province. Tendering was carried out 2 timeskear in the first 3 years after planting. In 2003, the first thinning was implement and in 2010,
the second thinning experiment was made with light intensity (18%), moderate intensity (32%) and control (no thinning) in sample plot of 20 mx20 m
with 3 repeats. Within sample plot, 5 quadrats were established. In 2017, litter and soil in different quadrat were collected for investigation. The
results showed that litter biomass, carbon, nitrogen and phosphorus storages had no significant difference among different treatment. The storage of
total oil organic carbon, readily oxidizable organic carbon, total phosphorus and available phosphorus showed the same. However, the storage of
total and hydrolysable nitrogen in the plot with moderate intensity increased by 40.7% and 32.3% than that in the control. There was no significant
difference of total and hydrolysable nitrogen between light thinning and the control. The C:N:P ratios in litter and il had no significant difference
among different thinning treatment, while the ratio of soil readily oxidizable organic carbon/hydrolysable nitrogen decreased with the increase of
thinning intensity (from 50.1 to 35.9), andthe ratio of hydrolysable nitrogen/available phosphorus increased with the thinning intensity (from 60.0 to
81.6).
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B (C) L& (N) FIg (P) AESRSGEREER 3FTE, SR EKEREDS, vk K
KIS FR4r R E I, T A K B AV R B OL, R e A R I 0 C LLIEYE W4 i TSN B 1
b, 1510 CARRIRMA . RS G R A RO AE . N AR B EE N JH Y e N Ak o
FEOTL B, RS R A SSORTEY - 1R S B AL C, N Al P ARSI B X RN
AR AR 1B,

F27K Cunninghamia lanceolata /23 FEI s b X5 3 B AR 2 —, A {UERER, WHEM BE , #%
FrmEAR, BB AR AR 19.01%, FEAM A s RS ge avh R 1EEE BRI BN THREE
TS 2 —, B PR3, e FbRs 2 FIRhE) 2, IR AR ) 354, (et A5 AR A KB, R
IR AR B E BRI, MTURBESES RS PEEXREEMN, CamREN, ksl 7k
PIMERES, BRI N b H RS0 TR A R e AR T LU TS o, BRI
A A 43 AR R 0 . — Wi Pinus tabuliformis A TbKIE) A% J5H 8354 45 s 2R 0] $2 55 0.15% ~ 1.87%,
FEAMVAE TR i 2.87 ~ 3.64 4510 Bbabh, TR S T IR ARG, o LR R RS R
FE P HE, HATS T 3 B TR AR G S I 2 A SR BB AR Y, T () o A - %
C, N FI P Afif 8 S H A Sb 22 e R KIS i 2 8/ o AT S AE LA AL Bk L ek 7 4F ey
ARNTHARZRS , DR A EE) R A3 C, NFI P & &, 8 R AEMUE AR LAY
M, AR N THRIESE RS RIS .

1 MEE57*

1.1 MREXER

IRIG R EWHT AL EARY , 118°25' E, 29°09' N, JEIHGT XA, 4 FH)AIE 16.4C, FFHFEK
B 1814mm, JoFEiH 252d, 4F HHRMAIEL 1334.1 h, #§K 180~ 300 m, +IE W4 i, pHETE 42~ 4.7, Ak
BARARATE R 126 77 ho?, EBELIZERA T, A AN TR S ptsi m AR 60%L) | .

AR S 1996 4F R FAZ AR Jotk R R Alibk, WA %R R 2500 ¥k-hmi®, @EHKGHT 3 4EG4EEH 2
K. 20034EBEAT LIRALE B ML (MR3REEZ) 15% ) . 2010 4E BEAT 50 2 Ik lalfk, 293 BB 42 ) 1% ( 18%iu) % 7%
FE, LT, DIRREGT, THE) . eEEEd (320 fRsmEE, HT) FIANER (CK) 3FhALH, Afha) kb BN XIH
Bl20 mx20 m, 3REE, HIANNX, FraREA TR —3m, RE X7 S FA—5, 20174 11 H
AR NN AR BRI, 258875, CK, LT R HT {4 E5%5 B4k 1805, 1436 1102 #-hm?,
SERHRE A 161, 163F1 16.7 m, FH4R45r 4k 185, 18.9F1 20.2 cm,
1.2 HBWEMSIF

20174F 11 H, TEEHFEMBENLIZE 1 mx L mBFEDT 54, B FNIrAE Y, RERRE, B—
T4 JR Y RS [ SIS TS K EARAVESEME N E . R AR R N SR AR Aem B 85, SREE0~20
cm -2 B, BMELNBENL REE 6 ~ 8 MEE I HAE, l—HEb L EER A B — MR AR, BHEZA
SRIT e, T T3 e o A B SR AHER JTER 3N KRS, T I . P4 S A VLR ( litter
organic carbon, LOC) Fl+3#45HL% (soil organic carbon, SOC) & &% EAIR AL -FMINPGEI &, MR
( total nitrogen, TN )% FBILIS & &L &, X% total phosphorus, TP ) HAH 5 L fo 1, - 325 AL HLER( readily
oxidizable organic carbon, ROC) >R H il #i ek ik . /KM% ( Hydrolyzed nitrogen, HN) >R B4 6L
Wz, A57%0% ( available phosphorus, AP) F4HERT ik,

TR AU C, NI P fif & AR T e RS B ARLOE BUH TR, 1 C, NAIPRERITE AN

S = AxpxD
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K, SHC, NEKPiEE; ARC, NI P&E,; p HHIEATE,; DAHLERE,
Al A ) YE Al L3 C, NFI P& 2 & HiE R 025 5ok SPSS 22.0 Y B A F 7 20k 5, I
47 Duncan £ E L3,

2 HXR 50

2.1 JAEYFNLIER LOC, SOC, TN, TP &4 ERiEEMTW
HHEE 1 ol5, R Y5 Ay b () £ i e R 38 fa s, (HA )R A (el )8 75 Pk & 2 A
BEER (P>0.05) ; JH%% LOC, TN, TP & & K&k HikE A En A uldk A BE#ES (P>0.05) .

xR 1 BAKTEEEZLEBEYHEYE, LOC, TN, TPEERFE
Table 1 Biomass, content and storage of LOC, TN and TP of C. lanceolata litter under plantations with different thinning intensities

e Gety/hoy LOCH & LOCHif & TNE & TNfif & TPEHE TP#E
/(t-hm?) l(gkg?) I(kg-hm™) (gkg?) I(kg-hm™) (gkg?) I(kg-hm?)
CK 7.4%0.3 428.5+17.7 3 174.4+162.3 10.7+0.8 79.35.8 0.57+0.02 4.2+0.2
LT 7.620.3 438.5£19.5  3322.7+187.2 10.4%1.0 78.745.6 0.53+0.04 4.10.3
HT 7.920.4 434.9+15.6  3370.5+194.5 11.241.1 86.2+7.3 0.50+0.04 3.840.1

HE& 2 Al %N, RS E Bl s EEE RIZWFEAR, LT 5 CK 2 d3E A ERA R EES (P>0.05) , HT
A H 3R R L CK R T 9.7% ( P<0.05) . 3% SOC & & Ffla)fk s BEH MRk, X HT 4 #i) 1+ 3% soc
SEEEBT CK(P<0.05) . 13 SOC fif& . TP & HAE BAEA IR A > )25 R (P>0.05) .
3 TN &8 J LA S ) (R B e A B, LT Al HT AbRE 438 TN 284090k CK 3T 35.7%7F1 55.5%,
3% TN B35 L CKIEINT 30.2%F1 40.7%; (X HT 5 CK Z ] AT 4Eit LI B %5 (P<0.05) .

R 2 BAKRATREELLELE SOC, TN, TPEEREE
Table 2 Content and storage of SOC, TN and TP in the soil under C. lanceolata plantations with different thinning intensities

g EE% socﬁ:% socﬁ%% TN’.%_;% TN%%Z TP.‘}“? TP%%Z
/(g:cm™) /(g-kg™) /(kg-hm™) I(g-kg™) I(kg-hm™) /(g-kg™) I(kg-hm™)
CK 1.20+0.06a 15.09+1.51b 3625+389a 1.19+0.09b 284.5+23.1b 0.19+0.03a 45.9+4.9a
LT 1.1540.06ab  15.18+1.24ab 3499+338a 1.3440.18ab  309.0+35.4ab  0.21+0.0l1a 47.5+2.3a
HT 1.09+0.04b 16.23+1.28a 3516+250a 1.51+0.21a 327.8+40.7a 0.27+40.07a 57.8+13.1a

W —FIR N BERRAE P<0.05 K PERRE, T,

+ 1 ROC, AP & & KHALBEEANBRAR Y BZERAEZE (P>005) (£3) . 13 HNSERHiEE
Fiff 1) (5 FERE R4, LT Al HT AP A 32 HN & 27k CK 3407 28.9%F1 45.4%, +3 HN fif & 537
He CK T 23.7%R1 32.3%; X HT 4bM 5 CK 2 B A A& FRE#F#ER (P<0.05) .

# 3 HAMKTEEMZLERNLE ROC, HN, APEEREE
Table 3 Content and storage of ROC, HN and AP in the soil under C. lanceolata plantations with different thinning intensities

Ab ROC? &k ROCH it HN i HINfif it APl APfifi it
(gkg™) /(kg-hm™) /(mg-kg™) /(kg-hm~) /(mg-kg™) /(kg-hm™)
[ 3.43%0.52a 819.3+104.4a 68.4+19.2b 16.5+4.8b 1.14+0.34a 0.27+0.07a
LT 3.4620.24a 794.1+17.1a 88.2+15.8ab 20.4+4.4ab 1.21£0.39% 0.28+0.09a
HT 3.57+0.31a 784.2485.3a 99.5+16.3a 21.8+3.6a 1.22+0.36a 0.27+0.09a

2.2 CEEYFATIERE C, N, PHAESHFITEFEE

B & 15880, P3P0 OC/TN, OC/TP Al TN/TP #EA Il ) b B 1a) i A 22 % (P>0.05) . SOC, TN
A TP Ay 2R RAEA R B B A4 it B 2R (P>0.05) . HiE 2 %1, 1:3% ROC/HN Fiifa)
TR RS R ZHT AR, HT 4bFEA) ROC/HN 5 CK Z[H) 255 3 (P<0.05) ; HN/AP Wi [a)f% 55 B 48 K% ik
B, HT 4bFRE) HN/AP 5 CK Z 8] 5 8% ( P<0.05) ; ROC/AP {EA [EHfR 4B > B2 % A 53 (P>0.05) .
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Figure 1  Stoichiometry of C, N, and P content in litter and soil under C. lanceolata plantations with different thinning intensities
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Figure 2 Stoichiometry of ROC, HN, and AP in soil under C. lanceolata plantations with different thinning intensities

3 w5t

W) R FRAR TAR M RE , s TARSM 23 I) 240, NI S A S 20 S 1 3963 B ER 12, ARk B, Tk
ARG, HIRAEY YR, C, NAI P TR & ELEERE AR BB 2 A RE R . CHEEY, b
EFRANRE B, S ZHRE BERRA, P IR TR, AT et e e ARy, R
RARZ BIFE G/, PREEARDREAE K, @i — B, Ror 95 PN S8 il R e fpksy, RS
FHE Y AR SREMRAR Y Z A ZE R EYSR S % (1 CIN, NP %) EZHT 8% HZH 1,
% 7 4R )G BIbR S M0 F5 9 5 R AR e B2 i), YL ARM | Bk 3, X TRER S BOA Il 8] £k
BEED RS SRBRBRAEEESN EERK ., HE, THRASIXEIE A Larix gmelinii var.
principis-rupprechtii A TAK[aJf% IR LB, 50%[u) £ ABEA) A4y 6 4F o P75 e N T 17.25%, TN &2
T 31.94%. 2= S B RN, k] B m s AR Y TN &8, BTSSR, M
1 42 BT AA P 50 o IXUER ] IR I 285 ST RE SARIRh . ) Ao | el e pal N ia) 55 IR 3 %

AL R, +4% SOC, ROC, TP #l AP &K HAKSEFEAR MR B2 b) Z5A B2, (HHIE TN
FIHN 5 5 B LA S bifil) (o B 3 R S N . B ST BRI R P BT 260, YR A N bR, 15 4E i),
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FEAAHLT . TN A TP S8R R AR 352 £ . 2.25 f5H 1.35 1% . AW R & B, RN 7 4
Joi, SRR HhRER) AR AR ) AR AL R - R 2 C R TN R, RO R 2 C ik E iR k. T
HERESE IR, A N AR ) R BER G, 3% SOC & B3R Wi . XEERFITIA Ik & 3% soC &
B S At (N T2 TR AR R Bk R o BRI N, R T 3 SOC BB NFIAR 3R AR ASIR] Tl £
Wbz 8] 3 C, PGSR A ZR, WRES G MR AR, R b3 2 () e i N A .

RUE 3 TN &2 B2 I, {H 3% SOC, TN J TP 2 [a] HAB #EAS ] la) i Ab B ) 304 3525 =+ 3% SOC,
TN K& TP Z [a b2t 86 R (i MOAE 5, Wl RE S RMR/G 138 C, NAI P C RABMHGHEER A X, 5
FEH, R D 4 358 C/IN AT 3Rk 23 a) 8 ek, (H /N 7E AR RA1TS 46 FE b B AR g i i B8, ROC/HN
Wi 1) A5 B 348 R SR TR A1, HINYAP U i) £ 5 B 34 RO ke, Xl 7 -3 N ik, Bitb el I, Tk 7
NG, EARME DML OC, TNAI TP M A A5t Bk R ARZ AL s, (HH Bl AbPE -3 C, N
Al PR o A Ak A B R B AR

S EHE -

[1] E4152, T9H £ SRGREPDT RIS BRI 4355, 2008, 28 (8) : 3937-3947.

[2] Be4etk, BBl B TEY: IRRMMERESREN S — BB [I]. AR, 2010, 34 (1) : 2-6.

[3] LAL R. Soil carbon sequestrationimpacts on global climate change and food security[J]. Science, 2004, 304 (5677 ) : 1623 - 1627.

[4] BtEdE, skingh, SEEF, % 8 mEURBAMCRREIZL M AE AT B R IT [T, H 385, 2014 (1) : 133-142.

[5] x) f&, FAm, XRIFR, S KBl e N0 Sy - . R SR LA ERELY. M AHARSSE R, 2018,
29 (5) : 1535-1541.

[6] B, BRAFEAR. A N IARIE Y 5 T RAE s (it (] B HAEZSSR, 1998, 9 (6) : 581-586.

[7] TWeAR, BFEW, &, % RIS AbE bAoAk 5 il L3 B s 53] T JEARAAH 5T, 2014 (4) : 351355,

[8] Sardans J, Rivas-Ubach A, PefiuelasJ. The C:N:P stoichiometry of organisms and ecosysems in a changing world: A review and perspectivedJ].
Persp Plant Ecol Evol Syst, 2012, 14 (1) : 33-47.

[9] MBAEAN, FILERS. L IBIRER S BN ZS MR SO R B dbie D). B I SRR 44R, 2017 (2) 400 - 408.

[10] AW, WU, #hEE, 4. BRI ARN TAMRER R RS RGeHhb A2 1], WA S=4R, 2017, 37 (3) = 134-139.

[11] SBEIZF, BERE, HOK, % SRR R RD]. AolkFl2:, 2006, 42 (4) @ 93-100.

[12] #RHK, X5, ZEE, 5 JF RIS A AR A sonal]. SRS, 2010, 23 (3) : 44-47.

[13] AbA, R, JIa s B AR I AR i s [1]. e ARARpRE 3, 2018, 32 (1) : 14-17.

[14] KUNHAMU T K, KUMAR B M, VISWANATH S. Does thinning affect litter fall, litter decomposition, and associated nutrient release in
Acacia mangium stands of Kerala in peninsular India?[J]. Can JFor Res, 2009, 39 (4) : 792-80L.

[15] ZEE, X, Fhvk, % ARSI R | FR0 VI T A 3Rt IR EERmER ] AEROll R 5444, 2008, 30 (10) -
52 - 57.

[16] 8 t-H. +3ERHHT. HE=RM] JbE: PERI DR, 2000: 25-96.

[17] FHght, XI5, ZEE, 25 Wi A\ TA TR R AnaRz[]. /K - (f5iEiR, 2008, 28 (3) : 65-70.

[18] AGREN G1. Stoichiometry and nutrition of plant growth in natural communities[J]. Ann Rev Ecol Evol Syst, 2008, 39 (39) : 153-170.



