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Syl b B, R b BRI A e KA R BR AR
PIRBRY), LR HR40 ~ 60 cm. (2)FAT-H
ARMIFZAR A CLLUNFR “TRAHK” , JERLT20104F
HiJE ), PRI b AR, bR, T
JERIEN60 ~90 cm. (3) HAMIAZ Ak, B M43
il B, LAY, R IRE 60 ~ 90
cm, —FAEHIAMR T BERE D, BIEE AR, FH
AR Y A P E S ER ( Hydrangea chinensis)
L B ( Cyclosorus paresiticus) . II1&%
(Liriope spicata) . Wit#& ( Lindera reflexa) .
Mt JEAN ( Magnolia officinalis) . IRATH
. BRI (Symplocos
. WS HE (Acer palmatum) | B0
2% ( Goodyeraschlechtendaliana) . LM f1 1
( Photinia villosa) %%,
1.2 MR7E%E

201744 H, ARk W3R bR oy 25 B v, g b
MIFZER A BEPL B B3 M BUN30 m x 30 migHE
M, FEONFEML . BRI B A 6 IR R DT
PR A 2 7

K AR - AOM A% k0 E £ HENL,O0 1 CO,
M AR AR A R A AN AR 4 2H L, AR AR
FHNAE20 cm, =580 cmfWPVCHEHI AL, JKHE R
#18.7 ecm. #M#£23.5 cm. ®10 cm. BEJE1 cmff)
PVCIEI I MR . 7535 a2 1 B 1 bbb 23 90 B AL A
E2PVCIEHE (A5 AT F S 11 X B A 4k
B, JEREMA L6 ~ 8 ecmiR, HUUFE LBRIAN
TG AR R ) S R Ts Y, E i E s — R LR K/ A T
mm x 1 mmiYZP I, B 1k & Y4 i o, AR
FEREF ERAEY ) A ST, IR AT AE S R
Geagetil s 0L Sy IIAES A9 A A ANRE My —
ANECJAE P S LT m FH T 2 25 25 45 5 W R 3%
(CO(NH,),) AT A ULREALBE, 45 Uit K
SFOUN 4 gem™, FE 57— IR EE N B P I A [
I ZE RN R 2 L R

201 74F4— 11 H B A K FHT R RE, 3
BHEH W WAEEIMERE, P2 doRE—
W, FREEPIRE, GRS R IR AL B IR
KRR, MY . TRRTREA. R
A ST G AR PN 34 s K PR IE SR SR 8 5% 42
Je B R AR E A b, 60 mLARH:
SHSTEMMIEO0. 5. 10, 15 minZr HIHHH40 mL<

(Lophatherum gracile)

stellaris)

A o B U B AR B O [l 7 gl v S 2 A 4 N AR 7S
PRGBS HCREAN TR, REMFAELT
TEL HALE (BB HERALE, KRiE) b, B
s, A A5 (Agilent 7890B,
USA) 7r#r, Wi B FE BIN,OFICO, MK . K
SRR SR R (10 em ) . HHERE
(10 cm ) M RAMEE .

SRR SR R, TR RS A R 2 R R AR
0~10 cm¥f RS EIRA A, W 7E b
HOREF B BT REY . BANZEEY . +
AR AR AR RARFERY, KRz B SR
FH T E LT EEANR (DOC) « BAXA
(NH,-N) | i§&8%A (NO;-N) . &% (TN) &
WOMpH. 8% Y AT 5 R o 0, I A B Ak
(0C) . &% (TN) &iE. AHRHEAR AR AL 2
K g kS ok [21]
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F=p-2L.
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K, FRORAMARHRGE 2 (4 Amg-m™>h™, 8
R IE U 56 B - R HE O AR, S B0 W %
SR p bR HERIRAS IS A 2 E (mgm™)
VLAY 50 SRR R B (m?®) A 1A I T FR
(m*) 5 PHIPG 5k SIS ) A FbR o RS
JE (KPa) 5 TAH1T S5 5 Sk W00 BsF i) 6 P Sk 88 R A
HRZSIRSE (°C) 5 dC,/ dey Bafrit a) AR A
e Bt B 1) A8 A A B R (m* - m ™~ h ) o

T HEN,OFCO, BRI A AL F .

M=y (Fy +F,) /2% (ti, - 1;) x 24
Arp, MIRAERBHEE (CO,AR BRHEL
HHA Amg m?, N,O~Npgm?) , FERSK
HE & (CO, AR & i Amg-m™>-h™', N,0
ANpgm>h™) , (F.+ F) FRNE—FHH
WA E R Z M, iR IRRER
PRAE D, (2= t,) R 38 252 YRR AR B i 301 1) i B
K.

K HSPSS 19.03F17%4l% 43 7, Origin 8.14F
Kl

KRR ZE T 25 (ANOVA) FMZE L
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% (LSD Duncan ) £ 5% A [R] Ak 4 25 70 2 [B] £ 3¢
DOC. TN, NH,-N, NO;-N. pHX& &Y OC.
TN PRI PE R 22 Pk . ARG 8 B R AR L R DT
Rof Ay [T 20, G B ) Sy B AL, R PR A5
RUJ7 22000, AT MRGr 260 | B R DTRE DL S =K
) 28 AR X 1 HEN,O R CO, HE i R B . 32
HZHZEF2Z558 (two-way ANOVAs ) 43-Hr k4
5 AU R R TR X 1 HEN,O FICO, B AR HEM & 1)
e, A 2R R K Y o =0.05,

2z R

2.1 AE#IT B E T IRIB UM R
MEIFE L, AN B ISR + A 2
JRp=A T ANFRR R . BATAEAR S B AR 4

M EEDOCH BB E XS (P>0.05) , HIE
MG AL A MRS FE T ] 25 55 B 2% (P<0.05)
FLAG T HAl B A bRor 268, ULIAE BATY sk kA
HAMIAZ s bk b, £ DOCH & A FEAIL
k. HAMAZAMR SRS LIETNS &2
LR EZES (P>0.05) , B4 LHETNG
0 I T A R R obR A 268 (P<0.05) o TRAC
ME BT T ENH, -NE & L pH T % 2=
5 (P>0.05) , HAMI A IENH,-NE &K
pH . E AL F H AL B AR/ R (P<0.05) o BAT
4R B ASHIAZ 2l bk A] H3EN O -N & i 6 1B 3% 2=
5 (P>0.05) , IRACHIIENO,-NERREST
EBATEIARE HAMIRZ 406k (P<0.05) , BEATEE
APk B, Pk X HENO-NEF A K
EE N

®1 FEMRS LB TRBERBUMRAESFLR

Table 1 Analysis of variance ( ANOVA ) of soil chemical properties relative to type of forest

il A RS HAH
- AP BLAR ) BS A S
DOC TN NH,-N NO;-N pH
Forest type 0 4 . -1
/(mg-kg™) /(g'kg™) /(mg-kg™) /(mg-kg™)
EAT LR
373.6 + 12.0a 2.25+0.24b 17.04 +2.99a 5.70 +1.18b 4.78 £0.10a
Pure moso bamboo forest
TRASH
236.5+19.9b 4.05+0.33a 14.39 + 1.74a 8.65+1.08a 4.88+0.14a
Mixed forest
H AHAZ A bk
382.0 £20.4a 3.31+0.15a 9.75+1.87b 5.58 £0.82b 4.05+0.14b

Pure Japanese cedar forest

W PIME £ bRifER . B [/ NE S RE SRR AS ) bR oy S5 2 + 3 2 7] 2% 53 i 35 (P<0.05) Note: Mean + standard error. Means

with different letters in the same column are significantly different between the forests (P<0.05)

22 ENITRREBEITEST ZEN,OH MK

21

MR 2P, MRy 2B B TR DL &
H 38 BAE I £ BN, O M HE U R A B B
M, Ao B TR XTN,O SRR HERC A ik
ERm, H R T A2 AR A TG B R
30K 4325 I A9 CK N, O [ HE I R T i & 25 5
(P>0.05) . (HEMNRBHMEAXE, HLKE
Al 1 o bR 20 2 B N, O A HE i 22 A B
(P<0.01) . HEAR3IFARIFZEAICKMY T HEN,O M HE
JHCH R 25 S AR TR B 0 KT, (R TR A ACHIE ik e s
T HABAR SR, B LGS i) i EESON,

FHERGHE R TG 25 25 S0 R 22 S A W

nE 2, B DT X 4 Mo 2 [ 1 1EN,0
HEBO AN —50, H A AZ 2l bR CK 5 TR b 28
ZI 2R RE (P<0.01) , FUFEMEH T HAM
F2 4K 1 N, O HE i R A B HE L i . B AT Al
CKE RV Z TR EH 25 (P>0.05) , &
TR AR XS B AT SR L IEN OHE O™ A5 I . TR 2SR
CK A+ HEN, O HE HCH 3 15 Z TR Ab 3 8] T b 2% 22
5 (P>0.05) , RILFEAXHESS RN, OHE I H R
FRAE R, AR N R KRR, CKS A
TURE ALY SR AR B [A] 22 53 i 2% (P<0.05) , &
DURERE R T TR A+ HEN,0 RAHE =
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LSSt Forest type MArIERY Forest type

W WRPH N HEFTESWER . AEFEF R ZM 2 7] 2 57 5 3 (P<0.05), F[ENote: The P value in the picture is the
result of two-way ANOVAs; Means with different letters are significantly different between the forests (£<0.05). The same below

&2

ARV BR 3 28 20 KA A DURE S5 AF T 1SN, OH il 3 K SRRl i oA

Fig. 2 Comparison between the forest soils in soil N,O emission rates and cumulative emission as affected by nitrogen deposition
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h
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BCo,n B E ., B3 LA, RUKFIFER
Xof 3Rh AR 2 LAY+ IECOLHETR = AR 3 5

D 25 X Control [0 ZUTF# Nitrogen deposition
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Fig. 3 Comparison between the forest soils in soil CO, emission rates and cumulative emission as affected by nitrogen deposition

3 0 i NH{-N. NO,-N#& &80, pHIIE, +IDOCH
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WA 225 . ZREPE R RN, BTE B AT
Pk RS LTINS B E TARKRZEM T
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(1), X 0T RES sl As — 20 0 Ak 40 5 A5 i Ak
A AR 56 0y A R I B0 2 T 2 ) 4
R tbid i,
3.2 ENY KT LIEN,0F1CO,HER IS0

FRVF 2 R it A 4 B E N, Ok, (1
JE A A S AR AR Y BUN,O /) E 2t #2, B
XX WA BB M E R L3EpH ., ik
AR TR RHERE . £HOK . MR
TR LA A B AR R AR AR 2 T 3 N, O HE ik
AR A A L IR ENH-NFINOS-NAE K +
A R 5 RS AR E - RN IR, 5 H3EN,O
Helc 2 DIAH G o ARWFFEh, IR NHL-NT
W E, NOS-N& =M, wWEEMY K~
e, X R AL RS AR A T R, X AT
REAL B AT AR L SN OHE R B AR p i 03X
HSong 'L Li ' ARG R — B, BATAIM
S HAMEAA T HENTNG &, NH,-N& &, pH
YRR, (ANO-NEFR LR EXES, MH
N,OHE A A FHE R TC & 25 5, U6 [ Al
AR AT BE 2 H 7 AN O B f 1200, TR AS
MREINOT-N 7t i T H AL B AR5y 2878, 33X nf B
R A MR A= HEN, OHE il i v F A P A AR 23 27
FEJFH ., A, EEAP MRS, RN
pHIFR, XA REZEfit 1 pHXF T G A ¥ 7 sh Y
BRI, MO T — e g A AL AN S A AR A DG Y
WA TR, IR0 R R TR R AR R R
A, RO S A AL A S RS AL AN B IS B, R
ST+ HEN,O M HEIL .

A T G A AR R R
Y 55 00 A R - S8 Sl O W RS A3 Ak A S Ak
Az, HA R AR 2R T R - S A ) A S R T s
CO AR EE R Y . BT HA L IBHH
TR CMTHE ), HLZEEAE N, HEBATY KIEAH

AKAZ BEMTIE BUIR SE AR, 25 5l 25 38 bk il + 458 v
(9 AAR A e S, BETTIG CAR R IR 19 CO,% A
o A, AR 2R A0 PR B AR R R R R
Z (AR SR BROTER A Bl A, 3X 7T RE 23 14 m + 18
B TOCHIDOCE &, HEIMIG N gk X I 4 1 rh 1Y
CORRC ' o A REIL T, H A WA Sl bk i £ 5
pHIK T EAT LI, X Al GEFR &I T G A Yy x £
BAPRE >R, SR, BEE BATRETY SKREAH
AMRZHAR, TE IR SR - pH T &, 22 T
pHXF T I A WG S R &), R 3E 20
AP S, DN T2 E TR S8 Ak - 8 C O, 1y HElE
i, JTLL, XAREWE IR S MRDOC & & AN T HAh
PR S T SRR . Ak, R ) C /N g e
Horfga g EZ N R, BTMEYS H AN
FHAEDOCEH 1 (443.4, 5504 g'kg™') . TN
i (13.7. 6.89 g'kg™') KC/N (33.53, 85.01)
Kisw., aTLAENL, SHANEML, BH
KV C/NEAR, B S ol . BATY skiEA
HAMIAZ ARG, JLRTE Y o et Bec Db B
B Z2 (550 B b, GHR AR T B B 37 53 PR
il ARG W UR T D 1 G i, S B Y Bk
A, TGRS Ak 3 COL By HEIL “2°) o eAh,
R B, BARA I3 P C/N I ZRAR L33 rh A= 4
RS R, WA BT YA A C/N T fE
PORTR M - SRR T AE W s 1, DTG5 1) 1 S8 AL
T 0 43 e L[] EF 2 w8y - R A AR ) S R B I AR Y
CO,im, HEMH K HEMCOHEE, Xl gt &
BATAE AR FNR AR L HECO, HEil & = T H AR 4
MR R R 22—
3.3 RBLEITEXT LIEN,0FCO,HER A 520
BEPL R DL AE S — P AR IR A A 7 X, &
A HER R E A E ( Ammonia-oxidizing
bacteria, AOB) &AL H W ( Ammonia-
oxidizing archaea, AOA ) ARV =5 G Pk,
M AOBELA O A 23 1 24 F I 48 il A1 e 44k 348 it iy
BT, BENHE AL SNOS, % SN 1) H (] 7= 4
NH,OHZ /M BN, O, A A AR I AL B
e B AR g 0 ER E R OE T AU
N,OHFIL B SE 45 SR I A — 3, — Mo et .
W B IGE = Fhakie Y . 5B AT bk TR S AR AT
Lo, HAHIAZ ZbR Y 1 ENL O HE RO T R4 A TR
4 ) 7 S5 Skl 2, B R TR AR B T H AR AZ 4l
AR T ENLO R HE G 32, 3 hn 1 JH R AR HE R
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FHENH,-NF M (1), XEAHT LG,
fEER B, EEFEENY KNG, BH T L1
NH,;-N. NO;-N& &, WEEm 7 HIEN,0/™ 41
KT, X HLi% " T g e, i
HEAY KM T HENGEIAR . (Hg T2 N
JENJE ,  H ASWIAZ Sl MRN I I I T B AT 4libk,
Z R DL SRS I 200 2 15 BN, O HlE il
(38N o TR X 3SR BEN, O HE MU R TC B 3%
SR, FIHE T N0 RAHRE . X T RS R
Bl BATRARWIY KA H AR AR, TR AR 1 5
1) 45 TUER AR P 5 i3 T B AT Ak, T LLAETTRE R B
FAR I A R, (AR ) B, HHE R
BRI, UL EATY Ik T BRI — 2 T A DR
Xof H ASIAZ ik N, OHERL 9 A A

RUTRE— M i AR R AR PRk
Yoy fisoR | HHEC/N . KA SR B RN
S IECO,MHEGE & 2, HE H AT TR
UUREXT EHECOHE B AR5 I A —2, — s
AR IE L B TR =R Ie . EARMFE
PR I AR X 1L 3R AN TR AR 43 28 8+ HE g C O,
HEwo™ A B (K3) , % 5Micks 7 fBE
JERY D SRR SAE R—E . EEFEIN TR T
(1) EHEPNH-NEERS (1) , IAHRR
3 PR ) T R AR T IR R, B AR T LA i
R, N> TR BT S T A COL i, HE
AIREARE T AE Y IVEIAE A, 2 D I R
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Effects of Moso Bamboo (Phyllostachys edulis) Expansion and Simulated
Nitrogen Deposition on Emission of Soil N,O and CQO, in Lushan Mountain

LI Chao LIU Yuanqiu WANG Hankun CHEN Qi DENG Bangliang LIU Xiaojun DONG Xingyu
ZHANG Ling" ZHENG Xiang CAO Wen
( Forestry College of Jiangxi Agricultural University, Key Laboratory of State Forestry Administration on Forest Ecosystem Protection

and Restoration of Poyang Lake Watershed ( JXAU ) , Jiangxi Key Laboratory of Silviculture, Nanchang 330045, China )

Abstract [ Objective ] Moso bamboo is a typical type of forest resource widely distributed in South
China. Its expansion, however, has caused a number of ecological problems, especially emission of soil N,O
and CO, in the groves as affected by nitrogen deposition, which has rarely any research papers, let alone in-
situ field observation data. [ Method ] In this study, the static chamber technique was used to monitor N,0O and
CO, emission rates, cumulative N,O and CO, emissions and their responses to simulated nitrogen deposition
in pure moso bamboo forest, moso bamboo - Japanese cedar mixed forest and pure Japanese cedar forest in
Lushan Mountain, Jiangxi Province. [ Result ] Results show: (1) the content of NH,-N, content of NO;-N,
and pH in the mixed forest soil was 14.39 mg-kg™', 8.65 mg-kg™', and 4.88, respectively, significantly higher
than their respective ones in the Japanese cedar forest soil (i.e. 9.75 mg-kg™', 5.58 mg-kg™' and 4.05), but the
former (236.5 mg-kg™") was much lower than the latter (382.0 mg-kg™") in DOC content; (2) the cumulative N,O
emission in the mixed forest (393.6 mg-m™) was significantly higher than that in the moso bamboo forest (202.5
mg-m~’) and that in the Japanese cedar (192.8 mg-m™), while the cumulative CO, emission in the mixed forest
(4 655 g-m™) was significantly higher than that in the Japanese cedar forest (2 815 g-m™); and (3) simulated
nitrogen deposition had no significant effect on CO, emission rate and cumulative CO, emission in the three
types of forest soils, but significantly increased cumulative N,O emission in the Japanese cedar forest soil and
mixed forest soil. [ Conclusion ] All the findings indicate that the soils varied in physicochemical property
and N,O and CO, emission characteristics with the expansion of moso bamboo. Expansion of moso bamboo did
increase N,O and CO, emission from the soils to a certain extent. However, when the expansion completed, like
in the moso bamboo forest, emissions of N,O decreased significantly, while emission of CO, did not change
much. Meanwhile, nitrogen deposition promoted N,O emission from the Japanese cedar forest soil (no bamboo
intruding) and the mixed forest soil (early stage of moso bamboo expansion), but had no significant effect on
CO, emission. It is, therefore, suggested that in management of moso bamboo expansion in subtropical China
under future meteorological conditions, it is essential to take into account effects of composition and structure
of the ecosystem and other various affecting factors.

Key words Lushan Mountain; Moso bamboo expansion; Simulated nitrogen deposition; Soil N,O and

CO, emission
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