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8 E SRS B A LR AL (8 B AR I MUBRIACR B0 X5 AN [R5 534 AP e g B FCHIL il v AN AT e
TEHIPR 2 FEIR — 2N E N AN, Bt 80 d s FRIAs:, DR AE . B R PTE B A BRI BATAR 3G HLaks™ 1k &%
FLBORAN |« DR LA B A R R s . S5 RERIT, AR . BER M E IR G TN W R T R A L
b CO, BRI (MRS 1R 91.3% ., 19.2%F1 94.9% ), 77AE W M IEMCAR RN, HA AR ML S5H RGNS 2 E
PR R TR AN, 3R = Fh IR U AL R84 24 = T 358 pH. IRV RS (uEDresme . nTisdE
FAAUAGE R 53 ). BRI AREG ( B-S25 M A ATRENE NG ) 75 LA cohl R GHA48 DhRe SN F- 1, (RN T 2t S A i Al
RubisCO B ; sk, HHEEHLA ( NH; -N Fl NO; -N ) & it fERMABEAIN R0, ZEBEAIN T FA%, AOCHE BTk,
SRR S 3 pH ., IS PEAHLERE . VLA & & ORFEMEREIEVELL S cbhl FI GHA4S DIRe RN R 5 W EARDG, 1S
Z WAL RubisCO BEIG PE R ZE ARG, 25 LT, BRI I T G823l i 50 3% pH ., WEPERA & i, JFETHRUE
YIRS PERIRE, DA 354k AR A LR f e
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Effects of Nitrogen and Phosphorus Addition on Organic Carbon
Mineralization and Priming Effect in a Moso Bamboo Plantation Soil
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Abstract:  Objective Nutrients addition to soil have a significant effect on soil organic carbon mineralization. However, the

response of soil organic carbon priming effect (PE) to the addition of different nutrients and its mechanism is still not clear.
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Method Urea and sodium dihydrogen phosphate were selected as exogenous nutrients and the effects of nitrogen addition,
phosphorus addition and nitrogen combined phosphorus addition on SOC mineralization, PE, microbial function and soil
physicochemical properties in a Moso bamboo plantation soil were investigated through an 80-day incubation experiment.

Result Nitrogen, phosphorus and their interaction significantly increased the cumulative CO, emissions of native SOC
mineralization (by 91.33%, 19.18% and 94.88%, respectively), resulting in a cumulative positive PE. The magnitude of positive
PE induced by nitrogen and nitrogen combined with phosphorus was greater than that induced by phosphorus alone. The above
three nutrient addition treatments all significantly increased soil pH, labile organic carbon pool (microbial biomass carbon,
dissolved organic carbon and O-alkyl C), carbon-degrading enzyme (B-glucosidase and invertase) activities and cbhl and GH48
functional gene abundance, but inhibited the activity of polyphenol oxidase and RubisCO enzymes. Also, soil inorganic nitrogen
content (NH, -N and NO; -N) was enhanced under nitrogen and nitrogen combined phosphorus treatments but reduced under
phosphorus treatment. Results of Spearman correlation analysis showed significant positive relationships between cumulative PE
and soil pH, labile organic carbon, inorganic nitrogen content, carbon-degrading enzyme activities, cbhl and GH48 functional
gene abundances, whereas the activities of polyphenol oxidase and RubisCO enzyme were negatively related to cumulative PE.

Conclusion The addition of nitrogen and phosphorus nutrients may have enhanced the rate of native SOC mineralization by

affecting soil pH, the content of labile carbon and nitrogen, and stimulating the activity and function of microorganisms.

Key words: Moso bamboo plantation soil; Priming effect; Nutrient addition; SOC mineralization; C-degradation gene

FEOPUS IR R B v TR 01, 3G N AR
FMRAR B 2 PRI 2580, )z M H T AT
PRI R, SR, FRornyZeRl . DA AE Jr =X
23 3550 - e R A A, Rl 2 e 5 e+
5 pH, BUE T Vv 4l 18 LA S AG A 2 e 2k R 2
B, M A PR ( Soil organic carbon, SOC )
fitg 2 AR M LA S T e A i S st T
AEK 71 WAFGEH Meta ST 45 SR &L, FRA IS IXS
A LA SR B 1) 5 i) R T - R R
MBI eAh, 3843 AR A3 okt 4 e
BB [ 52 1) 5% Wi 77 0 A1 8 LT 58 30 2] 9 o AS T) 1)
BN, ELAS [R50 18 55 43 AR A S5 i PR 1Y) 52 4l 5
TR R A R B AR T H L, WS ARIE
FERVFR AU NN N TR A ERR A R A 2, % % B
N TR 4 564 LK PE i IR = ML A R 2
B

FEOP IS INAE LI N 235 | 2 3R HLJTT R e i) i
FUARAL, B -3 MLk Ak B9 3% & R0 ( Priming
effect, PE), W5E&N], THEFRSIEIHSRIEHZ
[ AETE R UZE N SR H R, A B AT
T 8 pH DA K A SR A1 R SR 5 e 3L
AERETE SR S O0RE, DNITNT - 58 A A HLRR A B
A7 Az i 2 S o ABLFR 3 N 0 i 5 | R BB R 0
JE R 11 A AS [R)BFF 98 IR0 A7 e K 22 S 80
Meta 7 rF9E R W], BE L H SR IRG M

i -39 HLBRIBCR 0N 53 3 R R T 70%H1 68%"), Liu
UG M it A Ak 8 23 1ot 5 i - R A ) JE o
/0 et SR LB R o (B A BIF9E R LR 2R
G R T A AL 09 4 iU BEAh, Feng
G BIIT R, FR 00RO R SO8 5 me 5 +
UG o0 A v AR OG b AUIE B2 e A A
o7 58 i 398 R0 AT R G i 2 AR, WEAE
TRV RU Tl S T 5 Tl P 552 i 380 5 200007 ) i B i+ SR R
ARSI REAR . oAb, FRoImxs LA L
T U A R FA) 5 M 2550 07 1, 25 AT - S T e SR 1% o 1Y
ENETVEETE =3 L~ S 1/ S hE ) 2/ IR0}
TIEE MR A S . RO RERE M s, A
Bl F 1 — 2548 78 95 53 U8 s 38 HILBR B R RO 1Y
AL

EAT ( Phyllostachys edulis ) 1F R #Hy B2
N ARG, #eFk E AL 467.78 1A EINY, 31
R, AR BB AT ARA 28 R G AE [ Bk )y T B A
BRI, AR LE (DAL R
B AR T ) AR BB A PR R 0 i 1
b g i fe e vy 0 3 RS+ eR ML
2 A S R GERAF A A FE 2 —  BE I,
AR S i A 2 51 4 e B AL B s A 9 2 v o Y 7
b, DTN A= A HLRR R AR T 5[] 5 5 8 7 A
SR, (BB N TR - A MILAR R 50 )
AN TR Y SR 43 A1) o 1 R HCAIL ) v i DL, 2
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e 60 %:

3

T, AWTIE LU BT S B A TR A 5T
g, EdENEIRAR, PIERAR. R E
HRA BRI B AT AR - A AR B A S H A S
A VIR T e DA K S BAL PR T e, JF AR
TEAFIFR P AN LA HLaR R 3800 5 AN )
TN TRSER, M N TR A
BB AT A S IR 355007 1 ) 4 B8 (UL 30 B 5 R 2
s o

bR i

1.1 k1

- HERE R H W VLA BN TG A X = A
(30°14' N, 119°42" E) WHGHF HLAI AT A T A 0~
20 ecm +JZ. ZHLIXE WA B RAE, AR
IR 15.9°C, FEFEHREKE 1450 mm, H3E8 k2T
e, +3E pH 472, AWK 176 gkg', &4A
1.85 gkg™!, 4 1.02 kg, HXWE 8.16 mgkg ',
B 852 mgkg !, BPRL . KyRL. BRI R BA
354, 372, 274 gkg .
1.2 RIEiEit

M 4 MEFE: (1) TEFEm (CT); (2) A
REU (N); (3) BRI (P); (4) ARMBER
BeAaim (NP), & 4abH 3 ANEE . AT
WL CO(NH,), il NaH,PO, WL N2 3%, %
B A N 0.2 kg F AP 0.05 gkg ' T4, ¥
F241 535 2 mm 7 (48 6 43980 AH 24 F 200 g MET + )
YISRRA, RS /K RN R K E 60%.
ANTR] A B A 3243 512 A 500 mL AR .

T HE AR CO, TR IR NS R 4, Il R
R 2 e CO, HEi e . A&z, #aEt (4
MF 200 g HEF 4 ) FI—4-%4 20 mL 0.5 mol- L
NaOH ¥ ( T CO, ) HI/INILA 500 mL #ff
AR, TR RO B, 7ERR SR 80d (25°C ),
TR0 ] Gy - 49 K O 3 T (RIRE KR Y 60%
Ao ZEBIMAR TR CO,, WE =T
PR (JCEHE ), TEREFRINEE 2. 7. 14, 28, 42,
56. 80 K41 CO, M ({#H 0.1 mol-L™" HCI # K
T ), I NaOH B

02 A = B S e 1 1 e we= S SR E
B Atk AR,

PE = CO55mm ~ COntm (1)

A, CO, gy RN TR RN AL 4k - e 4k
Y COy B, mgkg s COy yyp Fo7m A FRAD N H1
{7 i HHEHERCY CO B, mgkg o

R8RS PE 5% R - 1 v 1 A HLBR
feit e, R R,

PE

2,5}

AN PE(%)= x100 (2)

K, PE FR/RFEIRINT AL RN, mgke';
CO, yyp Form S MEAL BET 007 8 B HIEHEL Y CO,
i, mgkeg ',

1.3 TEBAMRSEFENE

B FROT I B R R S5 UM AR ( 9B A
T 200 g MET - AUHTEE 58 ) T SR EURE
ENGIES: &3 NN R e SR AN e RA G o
W BN B B AS A AR = A R P2 SE
TESEFERT 2 A, - SRR RO 1 S A AR AT BR
MM 2~10 JAl, 38080 8800 1Y 3 28 A8 A AH N A AR E
R, SEEREFRIIE 14 K (30 B0 AR F G BR
B ) A 56 K (3R S0y B ks e B By ) i
TR IRPEEORE , 005 A v T . s P ik
Wi T RE A I I (cbhl Fil GH4S) £,

T IEEAM T L pH LUBAIKE R,
FKE 12 2.5 (wiv); HHE SOC Fire A & i T
Z /3 Hr{ ( CHN-O-RAPID, [ ) WsE ; A 8wk
( Available phosphorus, AP ) & & f# F§ HCI-NH,F 2
D5 5 S ASCRR  o ( H OHEE BERR T E  BEARA
( NH;-N) FIfisZ& % ( NO;-N) f 2 mol'L™' KC1 %
VAR T s Y, - R LBk ( Dissolved
organic carbon, DOC ) Fij 0.5 mol-L™" K,SO, 428,
TOC-TN ZHi{Y (TOC-Vepy, HAS) MsE™, 3%
Y Y e ( Microbial biomass carbon, MBC)
G4 2 2 ) s PO

TG LA AL 53 - A A SRR I AL LS
i PC BG4 (C-nuclear magnetic resonance,
PC-NMR ) 2 +HEA L4137 i orh 4 4
Il 8=0~46 (Ledhhk ). d=46~114 (KL K ).
d=114~164 (F5F& M ) Al 5=164~220 ( FILMk ),
DI A5 2] -+ SRR A LK 4 70 10 3 5t
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T SREREE A L B A M TS A DU E 7
2% Alef Al Nannipieri®®® ( LIXJ il 5 8} -B-D-Nlk e
HIWETT MR ); - HEREWE A IS R R e T 2%
Frankenberger Al Johanson™' ( DIREWE NIEY) ); #%
FRBE-1, 5-ZBERRILEEIN A ( RubisCO ) I P4l
SE MRS % Guo %0 1 W A AL B M 1
SE N 5% German %01,

1.4 11 DNA ZEUFISERSC S EE PCR 4347

FREL 1.0 g #ifef +- 4%, {di ] Fast DNA Spin Kit
( MP Biomedals, [E ) $#£H DNA S &HHET TE
ZEuhif, 4REUAY 1 DNA BESRAE T-70°C .

KA G Y141 GH481F ( 5-RRCATBTACGGBA
TGCACTGGCT-3") il GH481R ( 5'-VCCGCCCCCC
ABGMGTARTACC-3") ¥ 344178 GH48 YIReHE M,
H 51 ¥4l fungebhlF ( 5'-ACCAAYTGCTAYACIRG
YAA-3") Fl fungcbhIR ( 5-GCYTCCCAIATRTCC
ATC-3") ¥ E B cbhl ZEH . PCR R AP221-02
k77 & ( TransStart Fastpfu DNA &M, 20 pL [
NAR ) (F Rt iEMEREAE R IR A, R 78
ABI GeneAmp®9700 %! PCR 1% ( Applied Biosystems,
L) hkA T, A0 GH48 i PCR P14 4040 95°C
AR 3 min, SR AT 46 IRBAEER 95 C#EAT 30 s,
50°CIBK 30 s, 72°CHEAT 45 s), IAAE T2°CI+H
10 min, B 1H chhl f PCR 734 7E 95°C F 281 5 min,
B AT 40 IRIEER (94 CHEfT 30 s, 48°CIE &
30s, 72°Ci#1790s), ot 84 CHEfH 10s,
Py 2 dE X = kAT Ak

PCR P34 J5, 30 i I ik i 2 40 M RN 3 i W 0
LUK WLy, RS TP R R . BEE
QuantiFluor™-ST % . 9¢ Y6 /F | A4t ( Promega A
"), EE) MEE GH48 FIELTE chhl i 3E £ 1
B, AR S B 3k R DB L A ) AR AR T
KL DNA J7 A i An e i 2 A, SCET 28O0 R A migss
R 82.00%~89.13%, MIFPIIREIRLA MY R
EHIIKTF 0.998, HEMETEITHILH P IIEEE R,
1.5 #HiE4E

I FHXUE 2 7 22081 ( Two-way ANOVA ) £ 5;
REMBER IR F SIS BAE X 3 Co,
SRH R . BRI B
PELL S cbhl Fl GH48 HiReHE R F- BE A 52 . A1
N %5081 ( Repeated measures ANOVA ) £ 5

FEOTUSINALEE (X R A, BRI A AR S
AN, RE IR A R g HAE ST -4 co, HEH
ORIV R PR R L BESE LLJ cbhl
Ml GH48 THRESEH E M RZ o SR Rz JR b 56 43
Mrift e T S BVE PR b5 3R b v T . A Pl
5. BTG PE DL R R f D e S B 2 B ) 2 IE] A A
Kotk o ARIEAE Gt BT R A SPSS 25 4,
2> 1E Origin 9.0 A4 UEAT .

2 4 R

2.1 @|BERIMXNEMKRTEENHRT KEHEN

R B % i

N. P Foris I S H AR B AR B T BT+
AT AU A SO R RO, (% 1), M 1a ATAL,
PR RN BRI AR A WAL T
TN EEA VKRS L CO, BBHER & 4 5 A
2517, 4816, 3000 Fl 4 906 mgkg ', SX} IR,
N. P il NP &b PR + 3 HLER ™1k CO, BRI R
IYHERERT 91.3%. 19.2%F1 94.9%, Kl 1b a1,
N. P fil NP b3 R i BRSOV 43 318 2 299,
483 12 388 mg-kg ', N Il NP 4bHi5| % () BT+
A AL T R SO R T P AR (1),

x1 &, BMESAMEAEZIBERMENHLE CO,
RINH 2N R A R0
Table 1 Effects of nitrogen addition, phosphorus addition and their

interaction on cumulative CO, emission and cumulative priming
effect (PE) of Moso bamboo plantation soil

CO, RBUHE &

AL S RRUE RN
Cumulative CO,

Source of variation Priming effect

emission
AU (N) sk ok
wasm (p) * *k
NxP ns *k

T xR R RN AR SR B INFE P < 0.05, P <0.01
AP <0.001 53K T A RAS B2, ns TR 5770 B3 xS
A AR B2 N .35 ( P> 0.05 ), T [A] . Note: *, ** and *** represent
the effects of different nutrient addition on the dependent variable
at the significant level of P < 0.05, P < 0.01 and P < 0.001,

respectively. NS represent no significant effect ( P > 0.05) . The
same below.
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6000 - 3000

- a) b)

o

2 B 2400F ~i”i i —o—CT
3 g 4500 85 _ A—A— A N
Hee 22% 0 ) 4 e (1): #xs - 47 P
EE2 00 RES WA UbFR (Tr); ##% —®@—NP
5%8&” i %%feﬁ T x Tr: *¥**
BR .z o X 2 &0 1200+
SEE N #EE

£ 1500 F ] (T): *%* g

5 AbFR (Tr): #x* 3 600 - e o o

é T x Tr: *** ,’/.

O 1 1 L 1 1 0 1 1 1 1 ]
0 20 40 60 80 100 0 20 40 60 80 100
K572 KEL Incubation time/d 1555 KA Incubation time/d

W CT RRATHRALHE, N FREBMAIE, P RRBERMAIL, NP F/RABEC G MALHL; * | =4y 5| F R A [R] [ 34
P<0.05, P<0.01 Fl P<0.001 {2 /KT XS BIAZ BB, ns M 37 B30 AR B2 0 A .35 (P> 0.05 ). Tl Note: CT = control
treatment, N = N nutrient addition treatment, P = P nutrient addition treatment, NP = N and P combined addition treatment; *, ** and ***
represent the effects by different factors on dependent variable at the significant level of P < 0.05, P <0.01 and P <0.001, respectively. ns

represent no significant effect ( P> 0.05) . The same below.

Bl AZBE IS BT L CO, BRI (a) FIRBHAY (b) LRI
Fig. 1 Effects of nitrogen and phosphorus addition on the temporal dynamics of cumulative CO, emission( a )and cumulative priming effect( b )

in a Moso bamboo plantation soil

HE M 20 e R (& 1), KFEFRmlh ITESS 42 K. B3R 28 dJE, P AR R AYAEXS L&
Sof A WL 5RO PR AR B (P < FUS BT IE T, NP A BE P Az 8 A X R S500 T
0.001 ), [FIBY, W& 2a R, FrAFRSHRMEET  HI0T N AR,
(1) 3G MLBR I 2 R0 R 38 S BB I (RS B 2.2 RESSR I EM ML IER RN G YEREA

TRERLEE (18] 2a). 1557 28 dJm, P ARBETR RO eal:0bA
RSB0V T TE O B 1 RO, NP A B A IR T 2200 R W], e Ak B BT AT 3

ORISR TR IR T N AR B . SECRBODE R REE TR PR R (P < 0.01), HEIRmE
BTSSR, PAT SR Ab BN ORI RO LN XTBR pH R B 2 W Al LA S/ A G Al - 3 258 I
IR 2 R RS (& 1 A1 2b), AFAET SRR Fm (P<0.05) (F2). S,
FAR BN ) e (A I RTESS 2 K, WefffiYy RSB Br, BT EHE pH LK MBC.

1200 1200
03 60 b) £ 100
LA S 3
g ooor EFZJE)E 30 3 o0 wEE 50
%«j g~ T E k= f’i & —A-N
oo o = .E7 = R =
EE, 600r | REZ o 2Ze0f |EE ° M
=E% Rad g = a —=— NP
SEG =CE EE E2 50
g =g = =
=% E 30 ° A
= 2 300 . 15 30 45 60 75 90 E% 300 § 15 30 45 60 75 90
[ B 2R FHL Incubation time/d E 1% 3% T B Incubation time/d
0+ ok
1 1 1 1 1 ] 1 1 1 1 1 ]
0 20 40 60 80 100 0 20 40 60 80 100
432 B Incubation time/d B2 KB Incubation time/d

K2 AR BT LR RO (a) AR ROV SIS (b) 2RI
Fig. 2 Effects of nitrogen and phosphorus addition on the temporal dynamics of rate of priming effect (a) and relative priming effect (b) ina

Moso bamboo plantation soil
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DOC. NH;-N. NOj-N Il AP & i35 % A A [F) F
FER AR (% 3). TEREFRAYSE 14 KA1 56 X, N,
P FI NP b3 1 & 2 48 & 4% pH (£ 3), P bH
fif -3 AP S &0 nildE M T 125%H1 293%( 3£ 3 ),
Ueah, SXFEEAE, ERFRAE 14 K, SXTEM
Fb, N @ (N Fil NP 4b# ) fff 3 NH; -N & it
Iy 43.7%F1 40.6%, T P ALERIff NH; -N

TEMEKT 21.2%, HEFEE 56 REMEM W 2B
IR EERON (2 3)., TESEFRINEE 14 K, H5XT
AL AR HE, N AL #E 4 3E NOS -N & 7 28.6%,
P i AUAE + 38 NOS -N & [EA% 10.7%; FEXEFR
B 56 K, S5XTIEALBEAHL, N 4P NO; -N
T 86.3%, 1M Py AN + 58 NO; -N & &
FEAR 10.2% (£ 3).

x2 AR, BRENEBREXEEAMEMHRIBENEEFHEN (ETEENEFZSNER

Table 2 Effects of treatments, incubation time and their interactions on soil environmental factors in a Moso bamboo plantation soil (based on
repeated measures ANOVA )

WeE AR TATEAE L SR MR . PSE T Pt Se e
pH X B AR AP
MBC DOC NH; -N NO; -N Alkyl C 0-alkyl C
Qb3
sk oskesk ks ks sk ks skokck sk
Treatment ( Tr)
IR 1]
ns ks oKk oKk sk oKk & ok
Time (T)
Jab B < 1]
ns skk ok skk sk kk sk ks kok sk ns kK
TrxT
J5 B filk Tkl B-AIMINEIFEE  AENWERE  ZIYELEE RubisCO M cbhl THAERN GH48 ThRgHIN
Aromatic C Carbonyl C BG Invertase PPO RubisCO cbhl gene GH48 gene
Ak
ks kk ok kk kok sk ks kk sk ok k ks
Treatment ( Tr)
o]
kK kk ok ns skk sk Kk sk kk sk koK k ko
Time (T)
Ab B < B 7]
kkk k% * k% kK kk sk kk kK
TrxT

:: BG &R B-#ii %5 i 1T B ( p-glucosidase ), PPO &R Z 1A fLF ( Polyphenol oxidase ), [, Note: BG = B-glucosidase; PPO

= Polyphenol oxidase. The same below.

FEREFERERE 14 K, SXTHRAEEARLL, N, P Al
NP 4Zb B MBC 75 543 51142 15 74.4% .22.0%F1 79.2%,
BERFRE 56 RIGFRINNT MBC & A0 5 2k
. MEES, T3 DOC &8UZ N RIS
# (P <005, £3), ¥ 14 dJ5, NHINP kbsrp
DOC & 43 R 152.7%F1 146.6% ( 5 %1 1A AL BEAH
Eb), [FFER R AEAE T4 56 RIMAE T (F3),

K3 AT, SR U NAL 30 250 T B AT
AP & . FEREIRAVES 14 TR 56 K,
N. P il NP b3 i e Ui 20 73 5500 B AL B A7 R
)RR B 0 T, T 05 AR 2 0 WA R [ A 3 1 e
BEAk, P AREEF BB AL 3 IEF N ORI NP Ab 3

2.3 @BERIMXEM K L EEE NI

B EREEPEZ NP DL NP 2 B AE )
i (& 4), K 4a F14b AT, TEREFRAVEE 14
K, FRATUSINXT B~ 20 1 BTG TG o S e,
56 K, N FI NP ARSI (Y B-7 4 W 1 il 075 1 34 o 2%
X RRAL PR . R 4c AL 4d A0, FESE 14 A
56 K, N Ab#, P ARFHDL K NP AbFE4 4 m T
FEMEBETE M (P < 0.05), HULAHR, 7E55 14 F1 56
K, N AL P AEFELL K2 NP AbBHEA 3 FRAR T 21
AALBEGEYE (P < 0.05, & de R 4f), BEAh, 55
14 F1 56 K, SXHEANFRARLL, N 4bHff RubisCO
B3 P2 5 T % T 21.0%A01 40.6% (8] 4g Fll 4h ),
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1%

3

il

60 %

*3 A BESHRMEAERBERNEMARLIEEL SR
Table 3 Effects of nitrogen addition, phosphorus addition and their interaction on soil physicochemical properties in a Moso bamboo plantation soil
fb ¥ A A W AR AT HLBKR AR AR AR
Treatment ot MBC/ (mgkg') DOC/ (mgkg') NH;-N/ (mgkg') NO;-N/ (mgkg') AP/ (mgkg')
%5 14 X Day 14
CT 4.60 £ 0.15 24991 + 8.75 54.52 +3.68 80.16 +4.37 19.87 £ 1.40 5.80 +0.54
N 6.69 +0.20 435.80 +£25.60 137.78 £7.33 115.18 £3.70 25.55+2.21 5.85+0.56
P 5.32+0.12 304.98 +16.92 5831 +3.13 63.21 £2.90 17.73 £1.32 13.06 + 0.82
NP 6.81+0.15 447.74 £20.40 134.43 £3.47 112.71 £2.51 22.51£0.95 16.55+1.51
PH
N wkk ok ok ok ok *
P *% * ns *% * ok
N xP * ns ns ok ns *
% 56 X Day 56
CT? 4.43+0.12 136.01 £5.00 23.94 +1.63 3548 £2.10 42.29+1.70 4.74 £0.12
N 6.65 +0.27 234.50 £ 6.41 55.45+3.97 50.30 £3.39 78.80 £ 2.47 472 £0.18
P 4.95+0.16 212.30 £ 6.08 24.11 £ 1.52 26.15+0.93 37.98 £1.93 18.64 £ 0.52
NP 6.76 +£0.16 241.51 £5.85 57.61 £3.31 50.32 + 1.80 66.99 £ 5.82 17.74 £ 0.85
P1H
N ks ok ks ks ks ns
P sk ok ns ok sk ks
N xP ns xRk ns *x ns ns

2.4 SEBERIMITET K LIE cbhl F1 GH4S8 ThEE

FSES:4: 0 A

NP K H A B AR X B AT MR - Sk R it 2
THAE LD B B2 IR 5 B JAE RS IR0 AR 14 %,
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N FI NP 4bHAd chnl DygEHE R 3= 58 43 48 = 80.8%
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HZAHE, TEEFRIEE S6 K, WA S pH.

MBC., DOC. k%M. NH;-N., NO;-N. B-f%i
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ZEHEEFIEME (P < 0.05), {055
RubisCO i i P = 1] £ i 3 AR O P < 0.05,3% 4),
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Fig. 3 Effects of nitrogen addition, phosphorus addition and their interaction on the SOC chemical composition in a Moso bamboo plantation
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Table 4 Relationships between soil cumulative priming effect and environmental factors in a Moso bamboo plantation soil
R BB O BeEY AR AETEA YL ESA IEROT A Bk Be s
pH AR AP
Cumulative PE Tk MBC DOC NH; -N NO; -N Alkyl C 0-alkyl C

% 14 X Day 14 0.974%* 0.953** 0.972%* 0.971%** 0.767* —0.048 —0.006 0.685*

% 56 X Day 56 0.989** 0.898** 0.990** 0.984%** 0.924%** -0.510 0.260 0.990**
B R R F5 e BAERe  pMAIMEEE  EWERE  ZSBSLEE RubisCO M cbhl WIREEER GHA4S YIREHEA
Cumulative PE Aromatic C ~ Carbonyl C BG Invertase PPO RubisCO cbhl gene GH48 gene

% 14 X Day 14 0.881%** -0.710* -0.016 0.631 —0.878** -0.528 0.977%* 0.812%**

% 56 X Day 56 -0.079 —0.989** 0.906** 0.911** -0.275 —0.904** 0.974%* 0.855%*

B ON NP ) i pH 300 3 5 TR RS in (£ 3 ),
T AE LA SCHk b, A R il 3 i 5 380 - iR Ak, i
I A IR S AR TR B s U AT R
Z AR BRI i B A AR (B iR ER . A Afbik ),
T A A P SR I BE S 7 ( NHG ) $liz
KFEFECE, FREEE R AR AR 2 T 145
W S, PECENE pH B E N miAk
F7E 8 A B R R S AU (JRZ ), HAERR
- 3 K A ST R R R P ) HIY, AR B
FELER R, IRFEE S BRI+ pH (2.2~
3.1 5407 ), H EAREFRONSHESEE 90d LU L, X
AT REAE P R R NHY -N 2 58000 = i 2R S AR, A
717 FARR - RV R B HMR BE L4 AR 5 4 Sk o A
5K, pH 5 BBUM L RN 2 A7 7R 35 1E A
X (3 4), AR NMR 45 5850F8, #54 (LK
SEREIRST ) ISINA R FA WA A2 4 R ) m] A1
P A o BB R A (1R 3 ). Xing I IT th 2%
B, = KT R R IR A N S S v T e SR Y
M2 2 1A HLi i ] R, IR th AR R4
I 2 R e R TR PR R T REAL . IR
RSS20 b NHE -N iR BE 93 i ml e <
TR 4t S FH 55 o3 A AT BILA 1) B2 P S e 34
R Hh e, DT 80T 3 o SR 1 B A o)
Bt AU o S i 0 LR R TR A R,
YRR, ik AR W GRS 8cT 11
B LR A0 IEFOR BN (3 4), 35370110 - 4605
PEAT HILA e A AR AR TR SC R T 3X — i o FEA ARG 3%
BFE], SRR INALBEYY W 4t & T 118 MBC &t
(% 3), SIHAEGMLEE (CT M P) MEL, ZiFm
(N I NP) BEE T DOC &, MBEs it

DOC & o Fm (£ 3). Wi, Mt Pras
Ri/R, DOC &M MBC & &5 BRBA RN
[ AA7E B E M IEAI DGR (R 4), X5 LIRS
ZER N W, FRAR IR BRBUE MR
N ML 22— S L i T 18 pH RGP HLAR

S A RO R B i e] A BE SR W A )
AR, 51 e LR L A I 3 R s P
AT TR EEER (58 14 #1156 K ), S5XFIEAH L,
N Fl NP AbFEfdi + 3 NH} -N S0 51485 43%F0
41%, M BEAS I NH, -N &8 TR T 24%( % 3),
X AT BB T A A R S T R LA
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— P ERE, N OARERAE B EURE R (2B 14 1 56
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