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1.1 HiXtiE

TR b 1B 456 B VT4 WA IRV T RT3 DX o] P
B 22 M, ix Hb IX {7 T 45°10 ' ~ 45°50 ' N,
126°40'~127°39' E Z[1], J& &I KPitE RS
e, ZZFIFELTH:, BEERREW. PRIXAETY
R 530 mm, 4EFHR 1.5 °C, A AR
& 2 450 °C, 4F HMEAT% 2 600~2 800 h, JoiH
11 125 d. [ IR A2 MK S R R SR 25 M (Tilia
amurensis Rupr.). K% # (Populus ussuriensis

Kom.). H#E# (Betula platyphylla Suk.), 24y
(Ulmus laciniata Mayr.). # #k # (Juglans
mandshurica Maxim.) 1 7K #i #) (Fraxinus
mandschurica Rupr.) 55, AR TFHEA EEZA RILR
7% (Rhamnus schneideri Levl.). T4 (Corylus
mandshurica Maxim.)., # 5 T & (Syringa
reticulate (Blume) H. Hara var. amurensis (Rupr.)
J. S. Pringle). 4 %8 # %4 (Lonicera maackii
(Rupr.) Maxim.) %, F= ZURARAE L 7 2 B4R
LR

T 2020 4 10 H EHRAAERR A 10 4EA LK,
FVE A b L SR ) S5 R AR AR A2 B8 0 R
i, BEFCRACRAREEE 3 2SR E AL,
S EE X E 5 RN, BARAE A LB
RIZMEE MG 2K 24 0~20 cm 13 T]
e, 10 MHEMIR S EE R 1 S R E G0
P R A R 2 mm G, 4 TR IR
5, HA XS T IE S e, 3
RARE A SRR LR 1

F1 HlTEOEXREBLER (FHE L IREE)

Table 1 Physico-chemical properties of the studied soils (means x SD)
gk 5 TREE =254 Bk

Soil properties Reserved belt Selective cutting Clear cutting
pH (H,0) 5.05+0.14 a 491x011a 455+021b
B SOC/% 464+0.12a 4.06+0.25b 2.51+0.36¢c

25 TNI% 0.352+0.022 a 0.304 £0.018 a 0.227 £0.035 b
WAL CIN 132+1.11a 13.4+0.99 a 11.1£0.78 b
KA R SOC,/(mg-kg™) 515+21.6a 458 £15.5b 221£11.4c¢
KM WA SON,/(mg-kg™) 39.3+351a 327+211b 19.5+3.47¢
B % NH,-N/(mg-kg™) 11.2+0.95a 9.83+1.54a 3.26+0.26 b
Ti% NO3-N/(mg-kg™") 427+010a 345+0.24b 2.89+021c
e K FK i WHC/% 81.8+2.87a 76.6 +2.66 a 69.5+4.64 b

e AT ARG RS 3 R 72 57 ik 25 (p<0.05)

Note: Different lowercase letters in the same row indicate significant difference among the studied soils at 0.05 level
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AWFERHE NG R 5 & i as
"NH4NO; 1 NH, " NO; B N #ric Ab #, Fric F
FESh 5 atom%, REASAEHE 3 IRE KL . X TR
KT 5, FRHEC 30 g &t R (T3 &
30 1~ 250 mL = A, B =AMl P (A

15 ), T A —2 = AR AT A 2 mL N fx
ICAY P NH NO 3, AN —4IASE 5 NH,"°NO;
VW, AR FTERAIN NH, -N i NO5™-N ¥ 53] 20
mg-kg™'o S I AIA Y ) B RN K 2= 60%WHC
ERFKE) B =AM EED, I 4~
5 AN AR TS B ITA = e T E s 40
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Contents of inorganic N in soils under different cutting methods
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R AR 2 AR T AR AR S0 B b R
(&1 3) Fnige AU A 3 (18] 4), 5 0 B i Ak ZEAH
F, SRR ARAL B+ S E R R I A )
AR T 32.2% F1 61.8%(p<0.05), %A B 1k %
O3 ) i AR T 43.1% #i1 61.5%(p<0.05), Z 4]
RFEEHRINBEHE T 23.3% #163.4%(p<0.05),
B AR R A0 B PR T 25.9% Fil 66.2%
(p<0.05), AR 20T 3 AU e LS
REE R, A ORI H A5 A 38 2 ] ¥
A EXER (p>0.05), PR T IEWIZAE L AR

®N isotopic excess of NH,*-N and NO;™-N in soils under different cutting methods

HHiE AR B, I gn/ia (B S5 R A AL
HAH WA BF 25 (0>0.05), HARRFREE T
IR A A H RS L% (p<0.05), {H[FAT
R EFWINT gn/ia {i (p<0.05).

3 FhRAK Ty T LA R ) 22 55 25 R )
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QAR BEANA R SR, R
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Vi gm, AHVEMIZT IR gi, BPIGIEEE; ja, NH, 5
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INE AL BRI 22 5 B 3 (p<0.05)

Notes: gm, gross N mineralization rate; gi, gross N immobilization
rate; ia,
an,
significant difference among the three treatments (p<0.05)

B3 ARXREAXTHEEHBRVRENERER gn/iaE

Fig. 3 Average gross N transformation rates and
gn/ia ratio in soils under different cutting methods

NH," immobilization rate; in, NOj3~ immobilization rate;

gross nitrification rate; Different lowercase letters indicate

LRI 2% 5 2.3 (p<0.05)
Notes: nm, net N mineralization rate; nn, net nitrification rate; Different
lowercase letters indicate significant difference among the three
treatments (p<0.05)

B4 ARAFEZAXTLEEHSERELERESR
Fig. 4 Average net N transformation rates in soils
under different cutting methods

R2 FORFHNERMESRENER (mg-kg™-d™") 5HEMRRHERRE (n=9)

Table 2 The correlation coefficients between gross or net N transformation rates and soil properties

Soil properties gm gn gl la in nm nn
pH 0.778* 0.668* 0.891** 0.887** -0.349 0.801** 0.757*
H L SOC 0.919* 0.722* 0.983** 0.981** -0.445 0.853** 0.840**
2 TN 0.854** 0.815** 0.914** 0.917** -0.501 0.812** 0.762*
&L C/IN 0.716* 0.359 0.780* 0.771* -0.164 0.615 0.678*
IR HLEK SOC,, 0.931* 0.711* 0.966** 0.961* -0.362 0.823* 0.914*
KA HLE SON,, 0.946* 0.680* 0.965** 0.963** -0.409 0.873* 0.893*
A% NH,-N 0.874* 0.776* 0.930** 0.920** -0.224 0.816** 0.964**
fisA& % NO; 0.962** 0.749* 0.945** 0.955** -0.689* 0.934* 0.743*
I KRR E WHC 0.905** 0.629 0.870** 0.870** -0.422 0.832** 0.810**

W ogm, BHEWIET LR, gn, VILAEILER;
nn, FELHEZE; *RIRp<0.01; *£Kxp<0.05

Notes: gm, gross N mineralization rate; gi, gross N immobilization rate;

olr RWTEIE

ia, NH  [EHZE; in, NO; [E @3, nm, HFEN LHE;

ia, NH," immobilization rate; in, NOs~ immobilization rate; gn,

gross nitrification rate; nm, net N mineralization rate; nn, net nitrification rate; ** indicates p<0.01; * indicates p<0.05
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Effects of Cutting Methods on Gross and Net N Transformation
Rates in Forest Soils

LANG Man'?, NIE Hao'?, LI Ping'?

(1. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science & Technology, Nanjing
210044, Jiangsu, China; 2. School of Applied Meteorology, Nanjing University of
Information Science & Technology, Nanjing 210044, Jiangsu, China)

Abstract: [Objective] To explore the nitrogen release and conservation capacity of forest soil under differ-
ent cutting methods, and reveal the impact of cutting methods on forest soil N nutrient cycle. [Method] A
laboratory incubation experiment was conducted to study the effects of selective cutting and clear cutting
on gross and net N transformation rates in broad-leaved mixed forest soil in cold temperate zone, using °N
paired isotope labeling technique and FLUAZ numeric model. [Result] In the reserved belt without any cut-
ting, soil gross N mineralization, net N mineralization, gross N immobilization, gross nitrification, and net ni-
trification rates were 4.16, 1.86, 2.32, 0.368, and 0.343 mg-kg™'-d™, respectively. In comparison with the
treatment of reserved belt, soil gross N mineralization rates of the selective cutting and clear cutting treat-
ments significantly decreased by 32.2% and 61.8%, respectively, soil net N mineralization rates signific-
antly decreased by 43.1% and 61.5%, respectively, and soil gross N immobilization rates significantly de-
creased by 23.3% and 63.4%. Selective cutting had no significant effects on gross and net nitrification
rates in soil, while clear cutting significantly decreased soil gross and net nitrification rates by 23.6% and
33.3%, respectively. The correlation analysis indicated that soil organic C and water soluble organic C
were the main factors influencing gross and net N mineralization and immobilization rates in soil, and pH
was the main factor influencing gross and net nitrification rates in soil. [Conclusion] Our results indicate
that the decrease of gross ammonium immobilization rate is greater than that of gross nitrification rate after
clear cutting, leading to the significant increase of ratio of gn/ia and NO;/NH," in soil, which increases the
risk of NO5~ leaching. However, the ratio of gn/ia and NO;/NH," in soil under selective cutting is not signi-
ficantly different from that of the reserved belt, which is a desirable way of forest harvesting.

Keywords: "N trace; N transformation rates; selective cutting; clear cutting; broad-leaved mixed forest
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