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Abstract: [ Objective ] Litter quality is a key factor regulating the intensity and direction of the soil priming effect. However, it
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remains unclear whether inputs of litter from different organs of the same plant or litter with different carbon to nitrogen
ratios(C/N)from the same organ differentially impact soil priming effect, as well as the underlying mechanisms. [ Method ] To
address this gap, '*C-labeled seedlings of Phoebe bournei were used as study materials. Through fertilized and non-fertilized
treatments, leaf, stem, and root tissues with low and high C/N ratios were obtained to investigate the effects of litter inputs with
different C/N ratios on soil priming. Soil microbial biomass, enzyme activity, and soil available nitrogen contents (NH,"-N and
NO,-N)were measured concurrently to elucidate the underlying mechanisms. [ Result ] After 180 days of incubation, the addition
of high and low C/N ratio leaf litter and low C/N ratio root litter inhibited the mineralization of soil organic carbon(SOC)by about
11.09%, 9.05% and 8.07%, respectively, inducing a significant negative priming effect. However, the other treatments did not
cause significant priming effects. The influence of different C/N ratios in the same organ of Phoebe bournei on soil priming effect
was primarily observed within the first 8 days of incubation, with high C/N ratio litter inducing a stronger negative priming effect
than low C/N ratio litter. The reason is that high C/N ratio litter input caused microbial nitrogen (N) immobilization, reducing soil
available N content, which led to N limitation and suppressed microbial activity, thereby decreasing SOC decomposition. In the
later stages of incubation, the effects of different C/N ratio litter on soil microbial biomass carbon and carbon metabolism-related
enzyme activities were not significant, so the influence of C/N ratio on soil priming gradually diminished. Among different plant
organs, leaf litter induced a stronger negative priming effect than root litter. Specifically, the negative priming effect induced by
leaf addition weakened over time, while root addition continuously induced a negative priming effect. Stem addition caused a
priming effect that fluctuated between positive and negative, but the cumulative effect offset, resulting in no significant change in
SOC decomposition. [ Conclusion ] The impact of Phoebe bournei litter input on soil priming effect varied significantly among
organs, whereas the influence of litter C/N ratio on soil priming effect was mainly concentrated in the early stages of litter
decomposition. The main mechanism by which leaf litter induced a negative priming effect was through reducing soil available
nitrogen, which inhibited microbial activity, thereby decreasing SOC decomposition. In contrast, the negative priming effect
induced by low C/N ratio roots was because their high lignin content and low bioavailability, causing C limitation for
microorganisms during decomposition, leading to reduced SOC decomposition.
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e BEMLAMRGE S8, TN E A SOC 143
SR, WABFTEFR I, & C/N Ry MEY 5K

TIEA WK (SOC) PEIEFR 4 BR e KB P
A LR fif s 20 B A A RO i 1 B

A, R A 25 R G0 R RGP 3 A e o e o 2 R
RO B R A A PR 2 B A
AR L, A AT RE XS KA I Ak (CO, )
W PR A R B E AR, SOC Ay Bh AR fhad 72
F BT RV W i ok B R AR E B AR
JIT SR SR BB X 2 =2 18D S B PR IS
SOC My KR Z —, BENEm I 1F ) B 1 ) 1 3 &
BN, X SOC Y43 fif o R 7= A5 A1 b ke 35 I ikl 1
T I TR 20 b 52 i) - RS- A

FERZ R ME R Z i, T8 gk O
WERZ—P, Haw  HiEm b mm A (oN), H
A, A CUH7EY) C/N E 5 30& 300 2 (8] 6 &R M5
SEAETE WL W EIE o, K O/N TR
BTV & LA 0% GV AMN S b { N e N b
TR AR B A R, SRS e e

SR () SRR BN, SXRT RER TR I 5 i

RIS AR, R v B e 5 e o', 1
WS B Z RS DL AR X SE X R 2 4y, N
W0 F T SOC i By e U2 e ok, b A WP oE 260,

P75 C/N L5 3R RN Z (B FF AN FETE ik 25 10 G HK
PES B SRR AR AL . RIRR L BT
KRR -WRE AR IR & 5 Mk s
FRHEYI, PR IR — A R R AE TR
[R5 AR X PR 75 C/N B 22 53 Pl 7 s [ . 431
wn, AR AT B AT RS A A R AR B O/N H 22
S, A—YENR ARG ERR ON 2R |
TR FNIETY 2 W] — A AN [F) 25 B ek 2= 4 oy
Lﬁfﬁkﬁﬁ,mu@@%mﬁkﬁﬁmﬁ

TEIEIR T C/N A H, E*ﬁ%ﬁ‘*im%ﬁa
FKAURTE . RHEBRX LT, A 2B R F A 1

http://pedologica.issas.ac.cn



1684 + b1

63 %

=

[l —# B AT, WEWIEY) C/N LR 3Ok &0n;
P EARE . B2 OC R, B BT T R IO A
[FIAF ) A S R AN [F) 28 B A 35 P A% SOC Bl
[R5 ]

H AT OG- 30R 0N Y 2 B AT - il
= N 8T vy M 81 AN =X 7/ 1 2 M
YA “AefEitE T WS T AEEY A S
A2 U Ry S0, e 0 e B AN [ B B o5 | 1Y)
- R RO VR ML PT RE A7 AE B S i AR Ak il dn
TEJATE AP, BT RE Yok T KER C IR
AN R, mTREfE e E MR e R IR Y, BRI
RN o T EAR C/N EGIR T Pt A 5 S 1) 97 08 0% 3%
N7 5 B R B T C/N HLIRTE Y . SR, BEE
MHEAT, JRIE S S R o e R o e,
IHMES R IRIE Y, A AR S R AT RE TR i
WAL A 3 LT B EOR R A B AR A 2
CRP, A= ARG ), Bmst A=Y &
BB S, 2 EWE LR 5 & C/N L
YA C/N LR VE W RE I 5 3 5 9 1E 38 & 800
WEo (EJEanSeh “fesata e Ruims, ik ON
FLURVE T BE S UEY) /N FE T NI, T AT
FIFHEE RUE g, B A SOC 14 fi#
AR R E K C/N FLIRIE Y CO/N HE Y
RES T 09 1 R UM e BT B ATA S AF O/N
LU R J5 A NG W Y 0 o il R AT, A S
RO S A AETE B A B B AR b B 45 B B i &
BN AR AL AT A i EHS T 5 R
WOR R, WTEY) C/N HH & 500 4 5 i) J2: 75 7
SR A AS [R) B B34 A FH 3 2 AR BR T 43 M i 1
W B ATh A itk — D i

[ ( Phoebe bournei ) J2&3K [/ /7 # 2 H i)
AR R, E DX A AP A 5 A ) 2 R AR AR
HAR ., AW LI, MM TARERMEY =248
6.80 t-hm "™ i HLAS [F) AR 8 R R 75 409 C/N L
A F 20~50, HIEHHEH LRI — D EHERIE .
I, BRI RN R RS B R E C/N Hx 4 39838 % 340
(R M) S LB, S P-4k T A b 1 ik B ) 5 A= S
EXEK, KT, AL, & ON i P
PRic B Rgnt . 25 RO S, F R N & 41
i, R L H AN A OB SOV 5 S T [ S
A LHERMCEY A Y B A A S
T, O 3 V% 9 o e o - IR R U AR F ML

1 MRS INHE

1.1 TEHRXE

ARWFFE IR SR AR R I E KK A 5
REPTX (27°33" —27°54' N, 117°27'—117°54' E ),
2 DX F O B 2 XU, ARSI K 1 486~
2 150 mm, 4EHSIE S C~18 C. HHELILIHEA
WO U A R A, A
5 LAY ( Pinus hwangshanensis ). 1§ ( Phoebe
bournei ). FiHE ( Castanopsis eyrei ) F1i X] ( Quercus
glauca) % . TE LIEFESCREL RS, HAAEMM
WA 3 4~ 20 mx20 m FE T, B D7 TEIHE 10 m DLfR
UEZS (B30 S M o 7R TR 2 F IR B R 18 5 1k
BSASREE S, U RACREE 0~20 om TR 14
e o RERAESIN HHOR G5, HIBR AT LAY shE
PIFRAR S A0, 2 mm G G505 A REHSC
TR ore . — 0y 7 RVR T - 38 AS B Ab 1 i il o
I RAET 4 CHEEKF A, AR5
Shy . K R SOC SR RN 8.89+
0.63 g'kg ™' 1 1.68+0.04 gkg'; IR S A MBS A
SN 6.53£0.10 mg-kg ' F12.71+0.11 mgkg';
A A e Bl R 53 M 469.36+34.19 mgkg !
M1 157.85+13.12 mg'kg ' +3E pH N 5.15+£0.02, +
HERR AR FRE . —25.78%o-
1.2 BC iRy

W —AF R AT, 4> 3 AT S Bk ep bR
iCo OB T 1.4mx1.4mx1.8 m AYFRICH L, 46
WEEBN 25 C, FEN CO WM KBRS, JF
R 7E 785.71£19.64 mg-m >, FRICH, # 10 g il
Na,CO; fll 2 g Na,*CO; T 250 mL B F /K,
WASEA 1L 1 mol'lL HCI WY& gsrh . 4K
Ke, &ML . REY B AR bR e 1
W, BRRGESARE 3 d, HERiC 15 1k, 3 AR
45 %, BrRiciHC RS 8 A M. ARic i) % w4
AR B . i AR AL RS AR AL o it A 4L T b e 30 D it o
MRS AEZAE (ER 50 mg-plant ', 2 K
60 mg-plant ' ), PARREE A E N 16.5 mg-plant ', &f
WO A IRV T 10 mL 58 Fok i, A 458
AHEAE RN LB T K. bRiggSd s, IEAR |
250, YRiEE 60 CCHLT L BIRES, WA 4k (TC ).
2R (TN), C/N . 8°C., 4 RMAFRE &
(2 1), N 1 a1, MAGJHEY C/N HTE 14~31,

http://pedologica.issas.ac.cn



53 BERSE: HE TR ORI A LY 25 5 0 R A R 7 Wi AR - SRR S0 (4 5 ) S BB 1685
Fz 1 FERXEER. =, HERLEEBBSME
Table 1 Effects of fertilization on the basic chemical properties of roots, stems and leaves of Phoebe bournei
wE SOBL T A WAL HFYpE RETRE
Organ Treatment C/(gkg") N/ (gkg™) C/N ratio Cellulose/ ( gkg™) Lignin/ (g'kg™)
i Rt 454.0+3.5¢ 21.93+0.9b 20.85+0.92¢ 1.84:0.10ab 183.3+1.6ab
Root il 454.1+3.6¢ 30.80+1.1a 14.82+0.56d 1.53+0.13b 193.4+9.8a
e et 492.6+4.1a 15.80+0.7¢ 31.43%1.46a 1.93£0.17a 182.8+2.5ab
Stem it 488.3+2.2a 21.74£1.0b 22.65+1.02¢ 1.96+0.04a 181.6+2.5ab
i et e 474.9+2 3b 17.80+1.4¢ 27.24+1.82b 1.9140.09ab 168.6+7.4b
Leaf it 468.5+2.1b 24.24+0.6b 19.37+0.49¢ 1.70+0.03ab 182.8+3.9ab

1 W3 POR R NG FhE R R R A B A A7 72 .35 22 5% (P <0.05 ). Note: Different lowercase letters in the same column indicate
there are significant differences among different treatments ( P <0.05) .DUnfertilized, @Fertilized.
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Fig. 1 Dynamics of soil cumulative CO, emissions ( a) and soil- and litter-derived CO, emissions (b ) under different treatments
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