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Effects of litter treatment on soil organic carbon, total nitrogen and
total phosphorus in different forest types
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(School of Forestry, Northeast Forestry University, 150040, Harbin, China)

Abstract. [ Background ] By removing and adding litter, the effects of litter treatment on soil active
organic carbon and soil nutrients of Pinus koraiensis plantation and broad-leaved K. koraiensis forest were
explored, which provided scientific basis and practical reference for sustainable management of the two
forest types. [ Methods] In May 2018, the questions stated above were studied in Liangshui National
Nature Reserve of Xiaoxingan Mountains by setting up test plots, removing and adding litter, collecting
and analyzing soil samples and data processing. The experiment was conducted to remove litter, add
double litter and keep the original litter unchanged ( control). Each treatment has three replicates. In
May, August and October 2018, soil samples in 0 —20 c¢m were collected in each test unit. Bring the soil
sample back to the laboratory in time for processing. [ Results] In K. koraiensis plantation, litter removal
treatment had significant effects on soil easily oxidized organic carbon, particulate organic carbon and

light fraction carbon (P <0.05). Adding litter treatment had no significant effects on soil easily oxidized
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organic carbon, but had significant effects on soil particulate organic carbon and light fraction carbon
(P <0.05). Litter treatment had no significant effect on soil easily oxidized organic carbon, but had
significant effect on soil particulate organic carbon and light fraction carbon (P <0.05). Adding litter
treatment had no significant effect on soil easily oxidized organic carbon, but had significant effect on soil
particulate organic carbon and light fraction carbon (P <0.05). The effect of litter removal treatment on
soil total organic carbon of two forest types was significant (P <0.05), but the effect of litter addition
treatment on soil total organic carbon was not significant; the effect of litter removal and litter addition
treatment on soil total nitrogen and total phosphorus was not significant. The effects of litter removal and
addition on soil C/N of K. pine plantation were not significant; the effects of litter removal on soil C/N of
broad-leaved P. koraiensis plantation were significant (P <0.05) , but the effects of litter addition on soil
C/N were not significant. [ Conclusions ] In P. Fkoraiensis plantation, adding litter treatment had no
significant effect on soil easily oxidized organic carbon, while removing litter treatment had significant
effect (P <0.05) on soil easily oxidized organic carbon; in broad-leaved K. pine plantation, adding and
removing litter treatment had no significant effect on soil easily oxidized organic carbon. In the two types
of forest, the removal and addition treatments had significant effects (P < 0.05) on soil particulate
organic carbon and light fraction carbon. In the two forest types, the effect of litter removal on soil total
organic carbon was significant( P <0. 05) , but the effect of litter addition was not significant; the effect
of litter removal and litter addition on soil total nitrogen and total phosphorus was not significant.

Keywords: Pinus koraiensis forest; litter removal and addition; soil active organic carbon; soil nutrients
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Tab.1 Basic situation of experimental sample plot
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Topographic factors Forest survey factor Soil factors
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ample plot sl g love/  Altitude Average Mean Stand c ) Soil Total Total Total
opel ?lpe i (0 E) ; titude DBH/ height/ density/ la 1oy density/  carbon/  nitrogen/ phosphorus/
aspec osition closure
’ i em m (Trees-hm %) (gm™) (gks™) (gks™) (gks™")
1T s BT Hall-
ELHATAR | Pioas HF Halt s 418 211 18.4 1475 075 09 4608 26 0.3l
koraiensis plantation 1 sunny slope Down slope
FARVN N i 24 -
ELANA T4 2 Pinus AV Hlt T 435 3.5 2.2 1495 08 08 463 28 0.3
koraiensis plantation 2 sunny slope Down slope
1 s BT Hall-
ELPRA TS Piuas 4RI Ml T 415 217 19.1 130 0.7 0.8 %2 325 0.29
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FEMFZIAAAR 1 Broad- by, ,
leaved Pinus koraien- HHE Half L8 15 485 26.4 15.7 1175 0.7 0.8 47.2 3.02 0.21
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sis forest 1
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sis forest 2
FEMZIAAR 3 Broad- ), oy R
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sunny slope Up slope

sts forest 3
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Fig.1 Changes of soil easily oxidized organic carbon under different litter treatments
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Fig.2 Changes of soil particulate organic carbon under different litter treatments
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Fig.3 Changes of soil light fraction organic carbon under different litter treatment
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Tab.2 Changes of soil total organic carbon under different litter treatments

SKREA By ZTHN N THR PKP i HH 2L BR BPK
Sampling time Xt CK EHRMEY RL  BINJEEY AL Xt & CK EEREEY RL  SINEEY AL
5 A May 75.48 1. 11a 53.97 +0. 89b 65.20 +0. 38a 101.51 1. 24a 56.57 £0. 53b 101. 99 +0. 82a
8 H August 98.44 +0.30a 63.98 +0.37b 97.44 +0. 86a 109. 46 0. 53a 53.87 £1.27b 114.36 +0. 85a
10 A October 75.39 +0.43a 56.71 +0. 84b 74.99 +1. 10a 117.88 +1.38a 81.59 +1.05b 132.59 +1. 10a

1 ANFNE FRERIRE — 172 A1 22 55 8.3 (P <0. 05) , Different small letters indicate significant difference among the same line( P <0.0) , T

[7] the same below.
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Tab.3 Changes of soil total nitrogen under different litter treatments

KAREA G LLAA N Tk PKP keI TRA MK BKP
Sampling time Xt HE CK EKERUAEY RL BSINJATEY AL XI I8 CK EBRUETEY RL RIS AL
5 A May 2.77 £0.72a 2.92 +0.52a 3.09 £0.37a 2.68 0. 46a 3.37 0. 63a 3.16 +0.089a
8 H August 4.49 +1.69a 2.99 +0.29a 3.37 20.39a 2.97 0. 56a 3.66 0. 98a 2.76 +0. 64a
10 A October 2.83 +0.74a 1.95 0. 47a 3.16 £0.42a 3.34 0. 96a 3.71 1. 11a 3.19 £0.79a
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P+ Ao a o iR 0.59 ¢/kg, 0.75 g/kg.,
0.70 g/kg, & B W 7% ¥ J5 70 5 8 0.58 g/kg,
0.74 ¢/kg 0. 40 g/kg, 5.8.10 H FEM-LLAAME N H
Y AW R N 0.60 g/kg 0.61 g/kg,

0.46 g/kg, KB E WG 7 0 A 0.52 g/kg.
0.72 g/kg 0. 47 g/kg,

IRIIRN 25 B VR 5 M0t 2 FiobR iy ) 3 4 B R 1)
WRBE(P>0.05),

®4 AFELHT LB

Tab.4 Changes of soil total phosphorus under different treatments

SKAEA B ZIAM N THK PKP i £ FA bR BKP
Sampling time Xt CK EERAEY RL  BINTAEY AL % CK FZERAEY RL  BRINETEY) AL
5 H May 0.69 +0.22a 0.58 +0.43a 0.59 +0. 08a 0.58 +0. 11a 0.52 +0. 06a 0. 60 0. 03a
8 A August 0.87 +0.11a 0.74 £0. 13a 0.75 +0. 10a 0.62 +0. 19a 0.72 0. 09a 0.61 0. 08a
10 A October 0.42 £0.23a 0.40 0. 03a 0.70 £0.21a 0.57 £0.05a 0.47 £0. 10a 0.46 0. 19a

WS Bl BMEEY GO N THRS 8,10
AOyE 3 C/N 43510 21 24 23, BRIFATE YA 11

48 C/N 450 19 19 31, T INFN 2 808 5 vt 4
HEC/N YRR EHM (P >0.05),

£5 AREMHEWLIT L5 /N FE L

Tab.5 Changes of soil C/N under different litter treatments

SEREA LIAM N THK PKP i LI BR BKP
Sampling time Xt CK LERUATEY RL  IRINETEY AL Xt iR CK LBRETEY RL  BSINATEY AL
5 A May 29 +0. 80a 19 0. 80a 21 £1.36a 36 £0.57a 17 £0.93b 37 +0. 80a
8 H August 22 +1.19a 19 +1.18a 24 +0. 56a 23 +1.31b 31 +1.13ab 42 +1.24a
10 A October 25 +0. 82a 31 +1.19a 23 £1.39a 38 +3.05a 24 +3.36a 43 +£5.62a
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