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Abstract ; Soil soluble organic nitrogen (SON) content is low, but is one of the most active components in the soil nitrogen
pool. Litter decomposition and soil nitrogen transformation contribute considerably to SON; however, their effects on soil
SON are unclear. To investigate the role of litter in soil nitrogen transformation, after seven days of pre-incubation, an
experiment was carried out to study the effects of litter decomposition on soil SON and its relationship with soil nitrogen by
adding contrasting fresh litter, Chinese fir, and broad-leaved "N-labeled (atom 6.1% ) litter to the soil surface at 25°C for
210 days. Soil moisture was kept at 60% water-holding capacity by adding deionized water every two days to the surface. The
concentration of soluble inorganic and organic nitrogen in 0.5 mol/L K,SO, solution extracts of soil and litter were analyzed
at each sampling time. In addition, for the treatment with addition of broad-leaved "*N-labeled litter, the "N abundance in
ammonium and nitrate nitrogen was analyzed and the SON was calculated, and their proportion in soil or litter was also
calculated. The results showed that soil SON did not increase when it decreased significantly in litter under litter addition,
independent of litter type, which may be owing to no leaching. Compared to the control, Chinese fir litter addition increased
soil inorganic nitrogen significantly, whereas for higher C/N ratios, broad-leaved litter needed more soil ammonium nitrogen

from soil at the early stage of its decomposition. Therefore, ammonium nitrogen in soil under broad-leaved litter addition did
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not increase. However, soil nitrate nitrogen increased with broad-leaved litter addition, similarly to that of Chinese fir litter
addition. Results showed that a considerably higher proportion of soil SON was from N labeled broad-leaved litter in 90—
210 days of incubation, and was 74.8% on day 210. In addition, the proportion of soil ammonium nitrogen from litter
increased in the first 30 days of the experiment, and then increased to 39.8% by day 210. However, soil nitrate nitrogen
was high and increased with incubation time, and its proportion from litter was low, evidenced by the calculation of "N
isotope data, which indicated that soil nitrate nitrogen was mainly from soil nitrogen nitrification rather than litter source.
These results suggested that in the early stages of incubation, soil SON mainly comes from the decomposition of soil organic
matter from broad-leaved litter, and the SON from litter possibly mineralized to become ammonium nitrogen. However, the
nitrogen of the soil source is more prone to nitrification to form nitrate. Although “N-labeled Chinese fir litter was not
considered in this experiment, compared to the effect of broad-leaved litter on soil, the biggest proportion of soil SON from
Chinese fir litter may occur earlier and the proportion of soil ammonium nitrogen may be higher. These results suggested that

soil SON is related to the litter decomposition dynamics and the effect of litter on soil.
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TEERIZFOEALARREY , LRRIZREYE R ER)Z LIHE(0—15 em) PB4k AR R S
FRIRSEDY) , 040 IR A T3 RS0 % L i) 2 mm 0, A A B B T UK (4 C) WIRFER T, T HESEACH
FEPERT . pH(H,0)5.7 M A1 HF K 2 (WHC) 638.2 g/kg, 2k 23.8 ¢/kg, & %& 1.8 g/kg,C/N 12.9, #A% 20.6
mg/kg, SR 11.1 mg/kg, (TEEAHNLA 17.7 mg/keg, TIEATE 1.2 g¢/em’, 1R (<0.002 mm) , #185 (0.
02—0.002 mm) LKL (2—0.02 mm) 53514 35.3% ,49.3% 1 15.4% ,

PR R IE 1) R IR A TEAS SNRTC O IR I AZ AR PR I ) CRREEAZ AR FS) | LA S A KA SRR NIk
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AR IR E M TE e A SR (R 1),
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Table 1 The main properties of plant litter

A . AEEESAE TIFEMESA Al v A
ﬁj’i% Toléalﬁl):]/ Tot%alill‘\l/ ﬁbéfjj—k;t Sol::le NH; —i“/ Soluile N?) 3 —;L/ " {ﬁs%?\?/m "
’ (g/'kg) (g/’kg) (mg/kg) (mg/kg) (mg/kg)
HHEERZ A (FS) 422.9 17.6 24.1 425.2 15.2 578.3
B KA (FM) 440.7 8.1 57.5 11.4 1.7 273.7

SON. +HEnTEMA LA , Soil soluble organic nitrogen; FS: it AR I% ) , Fresh China fir litter; FM. et K RE T %) , Fresh Castanopsis

carlesii litter
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M55 0.15,30,90 150 210 KFEHLIEICRRFR AL B 3 AN 35 SRR AT 0 R BORE , Pk - 198 3% 1H1 oK 43 52 14 5%
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( Elemantar vario MAX CN, FE[E ) 5 ; HIR A IE DT EME SR S FMEAZ R 0.5 mol/L K,S0,( +
HOK W 51, s YK L 50:1) 1242 k% 1 h(250 v/min) , B.C> 10 min (4000 r/min) , i 385 2 2L
BT (SKALAR SAN™ a7 2% ) W52 5 38 fale A 40y o B0UR A0 B 25 - K, SO IR Bk s 7 5 e A5 SRR 25
AAON FE R A N0 Pkl s A LR N 35 R s R e A Ak iE Y RS R A
MR TR AL ISR ER , PRI N,O F= ARk E
1.3.2 iHE Ik

(1) A LR S B ATTE

SON=TSN —(NH;-N + NO;-N)

A, SON KAl EPEAHLA S & (mg/kg) , TSN N ANEME SRS & (mg/kg) , NH,-N A E S A & # (mg/kg) ,
NO;-N ISR T & (mg/ke) .

(2) HHERUEY A S R

Em;ﬁ - E ST
MBN = i p AR
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K MBN AR (mg/ke) E gy WEZE TR IEBN B A TR (mg/ke)  E ap MR FHOR LW
B S (me/kg) b AR % 0.45,
(3) ARTEADLAR N SR
(TSNXAT5 ) —(NH-NXAT, ) =(NO;-NXATy, )
SON

ATy X SON

T

R AT ATETEAPLA N £ (atom% ) , TSN \NH-N NO3-N FI SON 4351y + 5832 B b ml i e
RS E S EA A HLR ) & i (mg/kg) , ATy AT ypn AT yory 20 B0 AT PR BVR L S AL RSAS

ATgon =

SO®N=
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N R . -
BN R Catom% , AT= 50 x100% , SON AT HLAUY N 27t (me/kg)

(4) -5 SON Sk FLRTE W Fe 4>
SON, = (8" Ny, = 8" Nsoil)/ (8" Ny,,,,~5 " Nsoil)
S, SON, 2 -4 SON e (1 JTE M LAl (%) 8N, HAEUCRESh 38 SON 5N 22 (%0) ,8°°N . ¥
FAVEII SN FBE (%0) ,8 N, L4 SON 9N 5 (0%0) , ik, [RIRETT L5 NHE-N, F1 NO3-N,
1.4 Hiikb s
JIT A B8 I Microsoft Excel 2013 A TH B i I SPSS 20.0 AKAFHEAFSE 15347, FH Origin 9.0 {4 iE47

2, RHHRZE T 287 (one way ANOVA) Flt/N i 25 22 5715 (LSD) Fue b 7 31 [B] A [a) b B 8] 1Y 22 5+ R
TR 2R 7 22 50 B db BN 8], K BT 28 AR, B KSE R E N a=0.05,
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0—15 K S+FS AbHFAK, 5590 KJF , &0 F A W 25 5 . 11 SON S Bl SR n , B2 45 o i | Lbas
0 K& (P<0.05) 34T 6.6—13.6 mg/kg, JE WA INAL B IRE R, +3 MBN & it 7677 30 R ARGH AL,
S, S+FS Fl S+FM 435 i # ( P<0.05) &A% 135.5 .164.2 mg/kg F1 92.5 mg/kg, Z )7 , AEF57EE 44 52.3 mg/kg.
160 F1 15 K &AL A] MBN 2253 8 2 (P<0.05) , 7£ 30 .90 KA1 150 K S+FS AbFH 5 S+FM 4325 57 5 2 (P<
0.05) . JrZ5rHritss AL B BRI R ST AT B 58 EARE AR 4245 SON Fi MBN % & 5210 1 2 ( P<0.05)
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Fig.1 Changes of soil SON and MBN content under different treatments
SON. +HEn A HLAL, Soil soluble organic nitrogen; FS: Brffi2 K75 Y, Fresh China fir litter; FM; B KA 8754, Fresh Castanopsis
carlesii litter; MBN; T #1415 %, microbial biomass nitrogen
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Table 2 The contribution of fresh Castanopsis carlesii litter addition to soil soluble nitrogen
R IR e . , BRI . ,
SON; NH}-N NO3-N SON; NH; -N NO;3-N
Incubation time /d f s 3 Incubation time /d ! i 3
0 7.62 2.80 2.17 90 6.52 25.72 0.44
30 0.52 19.54 0.28 210 74.82 39.77 0.83

SON;,NH3-N;,NO3-N 73 i #on H b & TE 8 20k B PN FRic ks % 4

2.3 HETHLAE RN L

FH L 3 AT 56 15 R 30 K, S+FS AR + B R A & i 35 (P<0.05) & F S 4B #8117 ,0—30 K, S
+FM Ab B2 (P<0.05) KT S AbBE, M5 90 RIFUG , £ b BRIE] 1 36 S A fr it AT 25 5%, KRR & n,
BRI 0 R ZE (P<0.05) PR T 9.6—17.4 mg/kg, FHIL, 45 A B0 4 S90 Al 25 A0 & 12 24 S 4R PR 1S
 S+FS AEFEMES 30 KITFIR 3E (P<0.05) 5 T S AbFH 21.29%—83.4% ; 1 S+FM ALH T S 4b3H 12.29%—
38.4% , HIRHE 0 KA 30 KAk, 5 S ARy 2E 7 B E (P<0.05) . IRy, APy HIER SR SIS 0
KEBEWN T 121.6—180.3 mg/kg, UL S+FS AFRRY IR fe K, J5 2250 Hr o, Ab PR 355t a] S e AT 28 |
VBRI 3B A AR S R & R i 2 (P<0.05)
2.4 TR RTEEA A AR

M 4 AT LUE H M T PR RS R 15 RTFE, AR5 BEE B 3R MR, B 2 45 At k'S A FM 11
AN PR AS UL 15 K (IR 40 91 5835 (P<0.05) BRI T 0.50 g/kg 1 0.47 g/kg. SR, AT TERA A&
R FTHESE(E 4) ,90 KIFHE FS 19535 T FM(P<0.05) . KigRgssind  FS il FM RS A A 0 Ko
S (P<0.05) 35T 1.08 g/kg F10.42 g/kg, JATEYIAT¥PE SON & HERESE IR M BEAR , {LAE 0,30 KA190 K
AR (A 3 25 5 (P<0.05) s BEFR a5 ), 555 0 KAHLL, FS F1 FM /9 SON 43531 .35 ( P<0.05) F#4I% 0.52 ¢/
kg F10.24 g/kg, F2250Hr R AL 3 BER ] K T AT 38 BAE FIXHR 3 P ol i M S AL H AR AL SON & i
i 2 (P<0.05) ,
2.5 &M C/N L
251 BIESASEN C/NHEL

I S W UAE RS, T A BB AE S+FS AR 5 (S+FM AR BRI A, 75 0 K S+FM AbB

http ; //www.ecologica.cn



6 S % 38 &
50
& —o—§ < 200 |
2 40 —0—S+FS &
= —A—S+FM =
7ot RIS
o 20 | o 100 |
< <
g % § 50
= or +
Il Il Il Il Il Il Il Il O Il Il Il Il Il Il Il Il
0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210
FEFEFE] incubation time/d
3 TRAETERSAMBESESENTN
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Fig.4 Changes of soluble nitrogen content in different plant litters

2 (P<0.05) % T S Al S+FS AbFH | MM 7E 90 KA1 210 K S+FS AbHLEE 2 (P<0.05) =T S Al S+FM AbHE 8553
SETR, S, S+FS Fl S+FM Ab B 1) 4 398 4 &5 B/ )2 1.82.1.88 g/kg M1 1.80 g/kg, 3 C/N 7E S+FM AbH
B 0 Kt (P<0.05) , FLFERFFRE5 R S+FS Al S+FM AL HAYRFAK I 2 (P<0.05) , 1 S AbFEARL RN K (K S)
T 220 o AL FEX - HE A i S C/N LGs2 i I 25 (P<0.05) 35 R A6 C/N Hesgm 3 (P<0.05) ,
T A L5 1% 35 5[] 9 22 AR FHR 835 (P>0.05)
252 WEWERAE L C/N AL

H L 6 AT JA7E Y A & e 30 RZATRE T, ARG FS IR R R M PR, FM 1Y C/N TE 30
K Z TP FAI, 15 2508 T R 23.3 {002 FS 76 30 KZ ARG , WA 4k T, 7855 0,30 KA1 90 K,
ERAEFM B3 (P<0.05) T FS,C/N 7E FM .35 (P<0.05) =T FS, 55 210 KW, 72200 B Ab 3
Br 77 Bt 1) S e AT TR 52 AR FAX R 95 4 4 & e C/N HURZ I B 3 (P<0.05)
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Fig.5 Changes of soil total C, N content and C/N ratio under different treatments
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Fig.6 Changes of total C, N content and C/N ratio in different plant litters
3 itig

WEDI TS KB IAEEAPLE S R ZE TR SRS MEYE RS B R INEA L
YOI, 0 2 43 e LAY (HREZE TE A IR IV 45 ) FDUE 1 o (AR R 3R 2 3 45 ) 4 n ™, FLB Bk o itk A+
AR AT SON =R Rg ], AHIFSY K30, £ R RIS S A B AR (R 1) BT R
T T I, J75 9 SON FRAIG, (HE 304 B 35 48 & 13 SON( & 1), REHJETE Y SON WA H i 3

WFE R HEYIH C/N H5 IR fL 5 AR C, BIEYEY C/N AR, BB b, (B2 C/N HAFE7E 1
{8, 2 B (E R, B LA 2 & A i ) sk s A I R, HIERUE IR C/N H— B4R REE 10
FEAT ARSI A& C/N s, 7e SR g ad B b, 580 W /UM 75 SR sk 22, SR i i V& 4
C/N IR T 25, I8 4 H3ERUE Y B A D) AR AR5, PRV 0 1 4 il il 3R e bl . AR5 i B2 KR J5
(FS) I C/N Heidf, M 24.1, K T4 C/N 10(12.9) . 53590 K, S+FS AR e S A & m TR, +
VRS e A L, SON Ik T S A FE, S+FS AbH IR A A 15 KTt (K 3) , — i i T+
SON #™f i MR (B 1), 55— AL AR & P T sk S BRI (B 4) , {H 90 KI5 g LlE
FHHGGR , S+FS ALK HHERPEE RS A & A AW T &, B RS A IRAR, B AZARPRYE 15 0 i) vl s 1
ARG EAGIAE(E ), B, FZARRETEDIR SON WK 358 & A RS0 /E T, JF 3 B 7 133 SON,
AT s 32 12 KA DL BE 2 AR AR V5 4 2 B 34 0 T 386 o, 2 W R 9% 90 )2 bk v e R AR Y
A S 43 SON BATHE AT g Sl ks ) Mg A7 06, 458X B A2 AR C/N L (57.7) (AT T
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BAR(13.9 mg/kg) FIATIEMEA HLA (1783 me/kg) HIZAT, TATHIBT , MBI A2 AR (36 1) B0tk
B BB AR, T 78 FLARIRASTR TV W0 40 okt 38 i SR A AE Y . AT SE D B IAZ AR A
VRS T A A A, SR, AR RS A A S A RN T U B A TG AL S e A W R
RIS, Qualls % UK IIEY 2 AL A S = AR/D, FEA N TR A FEARMIL, SEARMED G
M HERA R T, HHETHLARFE" , A SO AZ A RIS i T 63, THLEOH A A%, R RZ R
Yyt R ST AT Tk A PATE YR A 32 0 SON i wE S FEREAS[E] | LR ) 0
W) SON S [AR™S | I A 42 SON A e A2 A AT 188 Jin 198 SON (48 SRR W FE e A PRI 0 T, 1 43¢
H SON EEk [ A HUR AR, HEFE P 2B TAHRIEEY | 45 G AU B Rk T
JRVE D AR B (3R XA R HERPATE TR DON fshZS 225, Wik @ IS I 5 28 (labile ) Bk &%
AU B 0 R, BATTIA A B 7 P B8t T K SON 45 -8, i T8 i vl A Ik, -4
) SON EZA 2k A H3E A A E1L.,

B EEKBE IR 59 (FM) () C/N L5k 57.5, 8 K F 48 C/N e (12.9) o RERFARIEE P T 2 AR
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