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The effects of forest conversion on soil N mineralization and its availability in

central jiangxi subtropical region

SONG Qingni', YANG Qingpei"*, YU Dingkun', FANG Kai', ZHAO Guangdong”, YU Shebao'"?
1 Jiangxi Provincial Key Laboratory for Bamboo Germplasm Resources and Utilization, Jiangxi Agricultural University, Nanchang 330045, China

2 Institute of Forest Ecology Environment and Protection, Chinese Academy of Forestry, Betjing 100091, China

Abstract: Subtropical region has dramatically experienced land use and coverage change. Historical forest management
practice has persistent effects on many ecosystem processes such as soil nitrogen ( N) mineralization. Soil N dynamics during
forest conversion from zonal forest to secondary forest can provide substantial insight into the impacts of forest management
on soil. So far, however, few studies have conducted to investigate the effects of forest conversion on soil N transformation in
subtropical region of China.

Based on a space-time substitution method, we selected four vegetation types including evergreen broad-leaved forest
(EBF, zonal forest), Pinus massoniana forest ( PMF, natural regeneration forest), Cunninghamia lanceolaia plantation
(CLP, artificial forest), Liriodendron chinense plantation ( LCP, artificial forest) in Dagangshan National Ecological
Station, Jiangxi province. For each forest type, we randomly set two 20 mXx20 m plots separated by at least 30 m buffer
zones. The concentration of NH;-N and NO;-N, and the rate of N ammonification and nitrification were measured through in
situ incubations using the PVC method. Soil properties (total carbon, total N, C :N ratio, and pH value, 0—15 cm in

depth) , forest fine root ( living root biomass, dead root storage) and the rate of N absorption of vegetation were also
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quantified. Least significant difference (LSD) in One-way ANOVA was used to determine the effects of forest type on the
soil variables.

The results showed as follows: (1) Inorganic N pools and N mineralization rates in all forests performed seasonal
dynamics, NH;-N being higher in winter and spring (11.64—15.55 kg/hm’) than in summer and autumn (3.89—8.36
kg/hm®) , NO;-N being higher in summer and autumn (0.42—8.60 kg/hm®) than in winter and spring (0.24—6.10
kg/hm®). The pool of NH;-N was considerably larger than NO;-N pool, and thus NH;-N was the main component of
inorganic N in these forests. The rates of ammonification and nitrification were faster in summer and autumn than in spring
and winter. (2) The forest conversion from EBF to PMF, CLP and LCP, soil N mineralization patterns had changed, and
annual ammonification rates decreased by 110.67% , 100.76% , 96.20% , however annual nitrification rates increased by
54.92% , 24.19% , 24.46% respectively. (3) Total N mineralization rates were lower 24.68% , 26.01% in CLP and LCP,
respectively than in EBF, and insignificant difference between PMF and EBF. Meanwhile, the N supply amount with soil
net N mineralization rate in PMF, CLP and LCP (111.85, 89.58, 88.00 kg-hm™a™') were lower than their needs for
plant N uptake (137.83, 92.76, 99.28 kg-hm™-a™", respectively). (4) The size of inorganic N pool depended on
mineralization rate and vegetation N uptake rate. Ammonification rate positively correlated with storage of dead root, N
uptake positively correlated with biomass of live root, and nitrification rate positively correlated with NH}-N concentration
and negatively correlated with NH;-N uptake rate by vegetation. These findings indicated that the forest conversion from
EBF to other secondary forests would lead to N leaching, thus N deficiency might become a growth-limiting factor for these

forests.

Key Words: nitrogen mineralization ; availability; forest conversion; subtropical forest; Dagangshan Mountain

AR R A A R GER A TR A R R AR AE S R G A T RELE 4 vh 4% T B ORAE R B
9 N2 3 25 DR ARMOR] P A% Jr & R I ZUAR B 1 525 R AE 8% TR R A S AR 8 58 8 U
AR IR EDF AR S T I SRR MR A b AR A E R A 25 TR | AR A5 b I SRR A b i B 21 1
AN, ST FARE R SOG4 ST REAR B W R BGE T AR O IX AR Ak i B v b MR 43 A )
S| ST

FoE Y LRl iR 2 A0 E IR U R (H L8R 80% LA YRR LA HLESIE AR, AT 200 1
W AVE AL JERLRE A RE DA A WA, T LA E 3 560K i (A RS R sk SR A 6 ARbR A 7 1, Tl
I, ™ P A7 AR B TERL R AN RE A A B WO 2% A AR 4 4 WKV, AT RS A 25 PR BB IRl R DRI, AR
MRASERE AR — EE AR AR A2 BT B, SO AR Bk A D7 30 B T 5 T ARk Y
5208 7 Aot IR E I A5 52 G o WEIE R I, W A A bRz B T I s 4 A
NTMIG, LHEARARE ) 5 TEHL A AR RE g W3 T R0 i — e Ry AR 4 R AR AE S R BT BRE M
EHEG LR FIED T B B RESRAGBG S AN XTI U BRI TR T R R S A
HIRTIIRE AT BN St R R 3 XN ST B % ARARAT B 1E 28 D7 45 25 225 B 1 i 21074
o, IR T A M DX R RS TR e 4o A v b S SR A S R ERIT ST, X PR AP BRAR BT IR i 21058 T i By
EI5-0 "G

VLV b e SIE AT AR5, St AR 3 2 AR R TR R O R R IX A 2 — BTN
AR i B[R], AR AR W S B T AR, (HUT AR Rl 4% BB L bR S Ll AR R A )
TR, 2R MBI 2 63.1% SR 2 E 28, K, VLV /5 b DMl & e fn A 25 ik vh HA
BRI . A SCAETIVY b LU URT SRR AR AR T AR N A AR N T B A, 247 H
AR B AR RS, I AR LA [ (1) SR AR e i 78 b I AU 3 A R B AR 1
(2) HHERFRER W LA FARMAER TR (3) M PERME ORI E M e PR 5 M N ik 7 AR

http ; //www.ecologica.cn



224 RPYE A i PP ZRAR A - RUR AT A S A R R R 7311

TR 2 PR AN [R) RS BT 20 3R 3 A 2SR T RE R 52 e, DU R S P BR AR AR 4 IR 5 N TR s
PRI R 5 W sk R A R GG R i 2%
1 #MR5FEE
L1 K s
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FE MU TREPR 5 B 280—320 m, SR [E M ARG AFPZAEW . ( Castanopsis fargesii) , FRIE Ky 40—50 a, £ 4 F
FEA I HE ( Castanopsis sclerophylla) /N AR ( Quercus chenii) 85 24- Wi ( Symplocos laurina) %5 F AR )JZ FEA
DB IE R ( Machilus velutina) | 35 4= WA 1 45 ( Camellia oleifera) 55 , WAL W) £ B A IRAT M ( Lophatherum
gracile) W ( Sarcandra glabra) . 7= F ( Dicranopteris dichotoma ) %5, 5 & #s Mk i B 10 & MRIE B, A fif
(Schima superba’) 75 Fi %5 [ 46 Fob 328 7 B R ORI ol 5 FE A2 R BEA WEA (Loropetalum chinensis) WA, F2AK
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Table 1 The site features of vegetation composition of the sampled plots

Moy “H LR A LE)SEL/NN A E AR
Forest types EBF PMF CLP LCP
M Age/a 40—50 20—30 20 20
AT Stand density / (#k/hm?) 1067 1200 1675 1900
Ji 75 Wi 1 A2 Basal area/ (m2/hm?) 39.57 31.01 46.25 42.38
F WP Main species 1,3,5,6, 7,10 2,6,8,9 3 4
HRI1E Canopy density 0.85 0.60 0.75 0.75

EBF: Evergreen broad-leaved forest; PMF: Pinus massoniana forest; CLP: Cunninghamia lanceolata plantation; LCP: Liriodendron chinense
plantation. 1. j270 Castanopsis fargasii; 2 ILEEHS Pinus massoniana; 3: F2K Cunninghamia; 4. ILHh K Liriodendron chinense; 5: /N R Quercus
chenii; 6 Wik Castanopsis sclerophylla; 7. oy R Symplocos laurina; 8. AKTF Schima superba; 9. ITE=N 5| Sapium discolor; 10 ol 76 4l
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J5 em B PVC 453 ELHT A L (DA A E) , IR (<S5 om) ,/NGBUGH A 1R PSR 59 1
MR aE F s, AR R SR , RERE SR A AT AT, gt 8 R — A R AR Tk R s e, 18
HARRIE] PVC A ) 3 IR AR R AAER, 3 2 mm G, F50 500 72 B AE 05+ 3% NH-N NOZ-N & &,
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1.3 AR gk

NPT NH]-N NO;-N K HAth A 56 39 2 A0 S A 22 . NH-N 52 % FH e 9 o L ik
NO;-N il 52 R FH P A il - AU B A L 3k ™ &0 (STN) SR A2 S WLIG 3 A3 HLBR (SOC) R H 4%
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1.4 Bdsab #5507
IR R AR R ZWMGE R, 2% Wei ™ Hl Katrin' > 2 A1) )52

Ra:<|:NH: _NLH _[NHZ _N]i) XIOOOh/(ti+1 _ti> (1)
R, = ([NO; - NJHI - [NO; - N]i) X IOOOh/(tin - 1) (2)
R, =R, +R, (3)

LR, R, R, A RIS AL E R AL RN AL R (mg-m > d ™) s [ NHI-NT. [ NHI-NJ,, 4> I
FIEFRATE NH,-N &8 (mg/kg) ;[ NO;-NT, . [ NO;-NT,, 23R FEEFRHTF NOS-N & (mg/kg) , 1000 K
BN R BB h AR T REEE 0.15 m, ¢ 1, A IR B R FEWITF G 545 0] (d) .

Ry = ([NH; = NJ;, - [NH; = NJ,,) x 1000~/ (t;,, = t;) (4)
RY = ([NOy = NJ,, = [NO; = NJ,,) x 1000~/ (2, = t,) (5)
Ry =R + R} (6)

L) R CR™ R 4RI B AR A £ 1 NH:-N NO3-N FITEHL A W % (mg-m > d™" ), [ NH:-
NJ,, [NH;-NJ 5 EREE S5 8 N 544 NH,-N (& & (mg/kg) ;[ NO;-NT,, ([ NO;-NT /il &K%
JEE N SE I NOS-N 7 5 (mg/kg) sht, b, 7L

MR R R & it IR F RS SRR ], 0] 43 B AN R A ] AU (ke/hm?) AR BRI A
R b i R B R (kg/hm?)

[, >R 2R (R. AL Fisher) /N 3 22 595 (LSD) 43 BT AN R ZR AR ] + 8 ML ( NH, -N \NO3-N) it
WL (EA b St HUR R R WGE R 22 5%, Ll A o 5 EIEHIE, R Excel 2010, SPSS 15 Fl
Matlab 7.5 #KAF5E R,

2 ZRENH
2.1 THEEARYERT AR A Y

AR Z TR (STN) & AP (SOM) [ C/N IR AW KL AE R 2Z R R (£ 2) ,H
pH S AT EF AR, DRI AZAMEN DA 1 8 4 5 5 AR L SR MR, SRR R A HL
it e e, HLORAZ AR, S (IR Sk A AR Sh AR, 5 S AR 5 5 R AA AR A AR A ) o S SE A AR A
SEAREL R FEARR TR AMREAR . 156 B B St i A 4 B T AR MRORIAZ R | T b AR N TR, - 8 S AR
SR AR kAR R AR AR

K2 ARFENIEERAERRARENE

Table 2 General soil properties and fine root biomass (0—15 cm in depth) of 4 forests

M2 B L A A S RRARAK I Z NN A st
Forest types EBF PMF CLP LCP Forest effect (F)
4R Total N/ (g/kg) 1.19(£0.27)a 1.61(£0.29)b 1.46( £0.17) ab 1.79(0.16) b 46.51 %%
A ML Organic matter/ (g/kg) 32.80(+10.20)a 43.41(£6.27)b 37.26( +4.86) ab 29.65(+4.20)a 45.78 oo
pH 3.85(£0.10)a 3.84(+0.08)a 3.69(£0.32)a 3.92(+0.08)a 3.97

#57E Bulk density/ (g/cm 3) 1.07(20.07)a 1.00(£0.12)a 1.12(£0.12)a 1.17(£0.13)a 422

BRAE C:N ratio 15.61(+1.78)a 15.78(£1.73)a 14.68( +0.37) ab 12.28(+1.98)b 6.16 *
M 4= M1 Fine root biomass (kg/m2) 0.25(+0.02)a 0.27(0.06)a 0.14(£0.02)b 0.14(+0.04)b 24.56

ARG (kg/m?)

Dead fine root storage

[RATEAE G AR/ NG F IR AE P<0.05 /K122 5 M PEME (+hrdiR 2% ) 5 * P<0.05, * * P<0.01, * * * P<0.001

0.45(£0.05)a 0.65(+0.09)a 0.37(+0.04)b 0.28(+0.06)b 26.56 """

22 HEETHLAEFEZENIE
ANFE AR AT AR 2 B Ry sh S H AR, B RN 22 F AR (B 1), NH-N FEAFE R KR
11. 64—15.55 kg/hm* , Bk 155/ 3.80—8.36 kg/hm* | #1JZ NO;-N 2 B Fk &K 0.42—8.60 kg/hm” , & %
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/N 0.24—6.10 kg/hm®, NH;-N FEBH KT NOS-N &, NH;-N 2 # rp 7 #4025 Fh ZRAK 38 0 AL RUE 1 &
K, MAEH] NH-N R | T R AAR S # S R AL 10.70—11.08 kg/hm®) , HLBH 55 F A AR D A
(8.58—7.68 kg/hm*) ,fHAZAM , Th P AIK L35 NOS-N 4 (3.37—5.20 kg/hm® ) B 5 K T4 SR I m-BRORn 25 A
MR(1.44—1.46 kg/hm?*) , HAZAM DA 5 B TCHLEE H i 2 51158 37.37% 1 33.39% , 2B =ik 54.21%
1 54.37% , X UL BB RAFAMR I ICHL R, N T ARSI 4245 NOS-N & &, IS m 7 AR
TR IFERE

ORI IR S BAK B DEAK

20.0 - b b 2d 20.0 -
160 |- a aab bb C 160 F
f" v b b 2l fn
#2120 LM 7 b a a ] w2 ol
= a % N =
3 % b g Ny B3 b b
) al/ N ab a NV S
R I b a BN # g L & b
=2 8.0 0 W \ b Y/ 52 8.0 b N b
oo zZ “% N\ § N i \?? = b b \& ab
. N Y | N \ N \ b \ ab
a0l N (N BN Y §% © 400 Ta aam a %y W N
ik ®HE WE MHE BKFE X fhE  WmE WE MHE KF £
M.Spring L.Spring E.SummerM.Summer Autumn ~ Winter M.Spring L.Spring E.SummerM.Summer Autumn ~ Winter

1 AEHBNKTEENEERNRETEHE
Fig.1 Seasonal dynamics of soil inorganic N pools of 4 forests

BOHAREAR R T (a, b, ¢) FRARZE R RIMBICHURETE P<0.05 KF22 5 R

23 THIEARTAAHERFNIE

AR TR RS G BRI N2 RER (B 2,3 3) . 4 MRk I a2 b B 51k
HORILA L HIE AR, 15 5.08—42.79 mg-m > d  ZFEAK,{UN-2.54—11.14 mg-m>d™", fifbid R
i = TR bR, ] IA 12.99—73.40 mg-m > d™' 4 ZEN 15.97— 18.41 mg-m > d™', &R M AREL B D
MK A D ARG AR E AL R TR T 110.67% ,100.76% ,96.20% , fHfilf fb i 44 K T 115.84% |
61.06% 44.42% , I H = TE = i 22 TR 1Y S 2, i ALHR 000 s ) 3—6 £, 50 HOJsL PR AT e 2 o AR AR A2 AbK
L AR NHE-N W licdse /b | T stA B8 209 NHE-N 2 56tk #20 fom b o B AR A2 ARMRH D A
(IS PA BE AR AR (36 1), AR R mT 4252 B0 22 (1 30 MK 43, I3 in T & ZE IR e

£3 MENSTNIESEN FHELTLER0E

Table 3 Effects of forest and period on soil net ammonification, nitrification and N-mineralization rates

- A PYATES AT IR
EALIEES H H Ammonification rate Nitrification rate Mineralization rate
Impact factor df

F P F P F P
A Forest 3 11.81 0.00 *** 11.20 0.00 *** 2.32 0.06
Z=75 Season 4 10.26 0.00 """ 3.60 0.01 "~ 7.08 0.00 ***
MFHIXZEFT ForestxSeason 11 3.18 0.00 *** 1.61 0.08 1.11 0.36

2.4 HHEERBLL SHE BRI

AR R - R R A A B 45 e R B R i 22 R R (R 4) o W ZRIRI AR 5 AR FZ AR SR
MAETCHLE AL 13 5 Fy 118.94 . 111.85 .89.58 . 88.00 kg+hm ™ a™", 1M #i B T HL A WK Wit £ 4 93.89 .137.83 .
92.76.99.28 kg-hm™a™" , W UL R LREF MO, T RBAAMR A2 ARME Db ARG 10 A/ Nl A
RO RBIMR A AR A K & B BRI T

TIEN G R A B AR AR, R S BOR (0 A R S 2 AR W ) SRR RR EE R R, UL
S AR B R, 35 55.06% , IXFELsiE R N LR A RGAME N A E

http ; //www.ecologica.cn



7314 A R 3%
100.0 . 100.0
2 O kit
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R A 75
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2 AEHFRIBERZTUERERFTHE
Fig.2 Seasonal dynamics of soil N mineralization of 4 forests
*4 TEFRFELATUEESEERKE
Table 4 Annual soil N mineralization and uptake of 4 forests in subtropical region
LR A L)L/ AN LR AR ARELEE )
EBF PMF CLP LCP Forest effect ( F)
B bR/ (kg-hm™a™") 118.94 a 111.85a 89.58 b 88.00 b 21134+
Mineralized N pool (24.32) (28.11) (14.23) (23.36) :
FEE bR/ (kg-hm™>a™") 43.09 a -5.66 b -4.62b -6.41b 729 35 ***
Ammonified N pool (5.65) (1.46) (1.85) (0.99) :
AR AL/ (kg-hm™%a™") 75.85a 117.51 b 94.20 ¢ 94.41 ¢ 144,69+
Nitrified N pool (6.14) (21.31) (15.97) (12.12) :
Mg & B L& il 63.78 a 105.04 b 105.15 b 107.29 b 953,654+
/%NO03-N/ Mineralized N (5.09) (8.83) (8.52) (10.69) ’
WAk 5 SR L % 6.23a 4.63a 3.65b 2.80b 18,97
Mineralized N/TN (0.16) (0.45) (0.11) (0.28) ’
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Fig.3 The relationship of nitrogen mineralization rates, uptake rates and inorganic nitrogen pools in subtropical forests

3.3 ARV IEH R AT

PR E A i RS AR S AR PR R R R IR Y AR S & BUALAIAR B R R
R bR 5 W IEA X OCR LAl A ) 5 el AR 2 B B IE A SC R (K 4) , X Ut B 41 AR
ERMAES RGP A EEER T R R o 208 )7 sC A s 4R Ay i 5 R ik
RN + LR R A P L B PR AR AR R S bk | AN AR (0 T AN AR £ i 5 4 AR 2k Wy ARk T
FEARMA A (R 2) TR R G (g R S AR R (£ 4)

80.0 80.0 -
O HERMHR ~
= X B AR =
Ty |owkk T
g e o
go g 6001 “ Run=7.298x + 15.369 E 5600 R,=14779x+11.019
£% R =0.945%%+ 2 R=0862%%* o
< N ) %
WS
B2 X
JE 400 =2 400 |
=3 BZ
&=z RZ
& R
&
200 1 1 1 ] 200 1 1 1 1 ]
2 4 6 8 10 0 1 2 3 4 5
BUANAR 5 B IR R
Dead fine root storage/(t/hm?) Fine root biomass/(t/hm?)

4 HZHRLEEET L REERSHRA KT

Fig.4 The Relationship of N mineralization, uptake rate and fine root biomass for subtropical forests

[F)F , A b e B LR A AR TS NH-N 3 5 8 A G OC &R TS AE e NH-N IS0 R 52

http ; //www.ecologica.cn



A,
&

7316 VST Eire 3%

BFECRRKR (K 5) W SRR AREA N D AR A2 AR S ABRS  RLREOR NHE-N i 8 (3%
4) BERA HEZ2 00 NH-N Z 5l 72, A3 e i AR (18 2) , 45 R S EUNOS-N IR JEHOE e
HZ (1) o nRIEIT NOS-N ANRE S I i A A I Al A 0 [ 55, A2 ORI 1 3k 2L R A R R R TR 1Y
J[ASAE S

400 - 400 - x
e O HERIAN b - o
% x TR o
£300F o A O £ 300
% E O Ak )
=3 X H 2
& E 200 = & 200
& 5 EE
%3 Rui=3.410x - 2.722 ®E Rui = 0.566x - 37.642
E 100 F R2=0.718%** £ 100} R2=0.787*%+
2 £
5 5
z z
0 | ] ] 0 | 1 |
0 4 8 12 0 20 40 60
B ER S

NH,*-N content/(mg/kg) NH,4*-N uptake rate/(mg-m2.d™")

B 5 mLERS NH-NSE EEREERNER

Fig.5 Relationships of soil nitrogen nitrification rate with NH;-N content and NH}-N uptake rate

3.4 ARWIFAE SRR A R T LTS R L

— R R I ) AAT T2 S8 AR T AR ) R A7 RS, G S (s A ) vy T
VA R, WA ERRER  FRbk 3R R A 0 55 2 B B DU AR G B 2T vy, AR A R k3
REZEEAGE S (E] 6) , HAR AR B[R] — 3 X, B AR S BHAR, RS NTAR(1E 6) o A SCAE bt
25 27° 7 AR ML X, 5 SR M DR AR A S A A AR FE A, AR O SRR SR i A i 5 O K, T
AR N AR A i 5, (RS [ 2R PR 28 B b AR 7 A i 29 7 P 7 BT AR AR - S R AR 2 T A 8 Y [
(54.0—222.0 kg-hm™a™) "7 | ARSCHFIE LS RAT G R LA RO (LR A 0 AR, Ry sk AR
ARG AT T A BRI

250.0 - i 250.0 -
o AR a KR
=~ g o FFmAk a < NIAK
s 2000 | g o AW 200.0 | a o AWF5E
£ B0 & % Run=-4304x +251.61
< L. D Rub =3.991x +232.53 A mn = ~4.0USX :
e IR st 1001 T Sa R 0A4ns
Mz O O°EBE ,{8£]3F~\
= L o T Rune = 1.932x + 137.87 I X OPME e
gé 120.0 poee, | Y . mch;M);Z***. 12000 0 o fth Sl o Rm=1871x+ 132220
= § R : 5%1 ' a T —— A \% R =0.381%%*
s 60.0" MY iy S 60.0 |-~ TR
£ 0% © “»\ “““““ & . R N
g 30.0 . 300t -
Z
0 1 1 1 1 O L L 1 1
20° 30° 40° 50° 60° 20° 30° 40° 50° 60°
45 ¥ Latitude
B6 AEHFMITBBESTUEERSEENXER

Fig.6 The relationship between forest soil N mineraliztion and latitude

MR AR TR AR R A - LA R G2 R R A R L Rk I SRS AL
AT A R T FEA R IFST AT IERBRR  ) OC SR I N Z AT RE PR AR, A B S v
1576 B i S R AR KA SR AR B S

http ; //www.ecologica.cn



224 RPYE A i PP ZRAR A - RUR AT A S A R R R 7317

4 g

1) 85 FP I AR 1l DX AR - RO U2 R A A< AR B W S A 1 3 &S . NH-N R JCHLARAT A5 1 £
X AR, BN, T NO;-N FEL RN, KR ; TR RO s AR A B R AR s, LA AR
FAERS AR IR E el fe b i 25,

2) FRAE AT 0T L S R AR T3 ROAS [RI R JEE AR RE IR ¢ ] P AR A0 T R AM AR, L 3R R AR 1
A A B AT B, T e e A2 A BB R OR N TR, M R AR B i A R 3l D T 24.68% il
26. 01% ,H I A Fe e (9 R AR L S Ae AL i SR AT T4 o, 133 NOS-N S iR 3 1T /R AR i fa ket

3) B SRRE T ARSE , T BAMK AZAMK | SRR 1 R R A et 24/ TR SRR B n] BE A X
SERRARAG R IR 7 R, & B AE A BE PR UEIX e BRARAY A2 7

B AR AR R A A R KR R, LA B TR R R MR T T A2
WEAR R ALV E I AR T LA A o DRI, DR f08 T S0 Aty s IX 3 A W A = 0 B T 552
KSR WL IBUR AP B e ] W AR TR] S i 11 7 AR E AR AR SR ST

References :

[ 1] Kastner T, Erb K H, Nonhebel S. International wood trade and forest change: a global analysis. Global Environmental Change, 2011, 21(3) .
947-956.

[ 2] Kuuluvainen T. Forest management and biodiversity conservation based on natural ecosystem dynamics in northern Europe: the complexity
challenge. AMBIO: A Journal of the Human Environment, 2009, 38(6) ; 309-315.

[ 3] Department of Forest Resources Management, SFA. China’s forest resources status and dynamic change-based on analysis of the seventh national
forest resource inventory results. Forestry Economics, 2010, (2) . 66-72.

[ 4] LeBauer D S, Treseder K K. Nitrogen limitation of net primary productivity in terrestrial ecosystems is globally distributed. Ecology, 2008, 89(2) :
371-379.

[ 5] Siddique I, Vieira I C, Schmidt S, Lamb D, Carvalho C J, Figueiredo R O, Blomberg S, Davidson E A. Nitrogen and phosphorus additions
negatively affect tree species diversity in tropical forest regrowth trajectories. Ecology, 2010, 91(7) ; 2121-2131.

[ 6] Gundersen P, Callesen I, de Vries W. Nitrate leaching in forest ecosystems is related to forest floor C/N ratios. Environmental Pollution, 1998, 102
(Supplement 1) : 403-407.

[7] XuZH, Ward S, Chen C R, Blumfield T, Prasolova N, Liu, J X. Soil carbon and nutrient pools, microbial properties and gross nitrogen
transformations in adjacent natural forest and hoop pine plantations of subtropical Australia. Journal of Soils and Sediments, 2008, 8(2) : 99-105.

[ 8] SuB, Han X G, Qu C M, Huang J H. Net nitrogen mineralization and nitrification in one pure pine ( Pinus tabulaeformis) forest and one pine-oak
mixed forest in Dongling mountainous region. Acta Phytoecologica, 2001, 25(2) : 195-203.

[ 9] Zhong Z K, Makeschin F. Comparison of soil nitrogen dynamics under beech, Norway spruce and Scots pine in central Germany. European Journal
of Forest Research, 2004, 123(1) . 29-37.

[10] FuM ], Wang C K, Wang Y, Liu S. Temporal and spatial patterns of soil nitrogen mineralization and nitrification in four temperate forests. Acta
Ecologica Sinica, 2009, 29(7) . 3747-3758.

[11] Montagnini F, Buschbacher R. Nitrification rates in two undisturbed tropical rain forests and three slash-and-burn sites of the Venezuelan Amazon.
Biotropica, 1989, 21(1): 9-14.

[12] Corre M D, Dechert G, Veldkamp E. Soil nitrogen cycling following montane forest conversion in central Sulawesi, Indonesia. Soil Science Society
of America Journal, 2006, 70(2) : 359-366.

[13] Li M R, Sha L Q. Soil nitrogen mineralization under different landuse patterns in Xishuangbanna. Chinese Journal of Applied Ecology, 2005, 16
(1): 54-58.

[14] Wang F M, Zhu W X, Xia HP, Fu S L, Li Z A. Nitrogen mineralization and leaching in the early stages of a subtropical reforestation in Southern
China. Restoration Ecology, 2010, 18(S2) . 313-322.

[15] Wang C T, Long R J, Wang Q L, Liu W, Jing Z C, Zhang L. Fertilization and litter effects on the functional group biomass, species diversity of
plants, microbial biomass, and enzyme activity of two alpine meadow communities. Plant and Soil, 2010, 331(1/2) ; 377-389.

[16] Goodale C L, Aber J D. The long-term effects of land-use history on nitrogen cycling in northern hardwood forests. Ecological Applications, 2001,
11(1) . 253-267.

[17] Yan E R, Wang X H, Huang J J, Li G Y, Zhou W. Decline of soil nitrogen mineralization and nitrification during forest conversion of evergreen
broad-leaved forest to plantations in the subtropical area of Eastern China. Biogeochemistry, 2008, 89(2) . 239-251.

[18] Editorial Committee of Forests of Jiangxi. Forests of Jiangxi. Beijing: China Forestry Publishing House; Nanchang: Jiangxi Science and Technology
Publishing House, 1986.

[19] Jiangxi Provincial Forestry Administration. Ten highlights of jiangxi forestry in “ 11"-Five Year Plan” period. Jiangxi Forestry Science and
Technology, 2011, (2).3-4.

http ; //www.ecologica.cn



7318 JAE = 3%

[20]

[21]

[22]
(23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]

[39]

Wang B, Li HJ, Guo Q S. Studies on Biodiversity of Forest in Dagangshan Mountain, Jiangxi Province. Beijing: China Forestry Publishing House,
2005.

Wang X Q, Dai W, Xia L F, Dong Z F, Yu H X, Nie L S. Effects of different subtropical plantations on physical and chemical properties of soil.
Journal of Beijing Forestry University, 2006, 28(6) : 56-59.

Lu R K. Method of Soil Agricultural Chemical Analysis. Beijing: China Agricultural Science and Technology Press, 2000.

Wei X R, Shao M A, Fu X L, Agren G I, Yin X Q. The effects of land use on soil N mineralization during the growing season on the northern Loess
Plateau of China. Geoderma 2011, 160(3/4) : 590-598.

Pajuste K, Frey J. Nitrogen mineralisation in podzol soils under boreal Scots pine and Norway spruce stands. Plant and Soil, 2003, 257(1):
237-247.

Su B, Han X G, Qu C M, Li G C. Factors affecting soil N availability in forest ecosystems: A literature review. Chinese Journal of Ecology, 2002,
21(2) : 40-46.

Binkley D, Hart S C. The components of nitrogen availability assessments in forest soils. Advances in Soil Science, 1989, 10. 57-112.

Sha L. Q, Meng Y, Feng Z L, Zheng Z, Cao L, Liu H M. Nitrification and net N mineralization rate of soils under different tropical forests in
Xishuanbanna, Southwest China. Acta Phytoecologica Sinica, 2000, 24(2) . 152-156.

Xiong Z Q, Huang T Q, Ma Y C, Xing G X, Zhu Z L. Nitrate and ammonium leaching in variable- and permanent-charge paddy soils. Pedosphere
an International Journal, 2010, 20(2) : 209-216.

Cui X Y. The Northeast Forest Nitrogen Nutrition Ecology: Soil Environment, Tree Behavior and Nitrogen Nutrient Niche. Harbin: Northeast
Forestry University Press, 1998.

McKinley D C, Rice C W, Blair J] M. Conversion of grassland to coniferous woodland has limited effects on soil nitrogen cycle processes. Soil
Biology and Biochemistry, 2008, 40(10) ; 2627-2633.

Meng Y, Xue J Y, Sha L. Q, Tang J W. Variations of soil NH}-N, NO3-N and N mineralization under different forests in Xishuangbanna, southwest
China. Acta Phytoecologica Sinica, 2001, 25(1) : 99-104.

Lin CF, Yang Y S, Guo J F, Chen G S, Xie J S. Fine root decomposition of evergreen broadleaved and coniferous tree species in mid-subtropical
China: dynamics of dry mass, nutrient and organic fractions. Plant and Soil, 2010, 338(1/2) ; 311-327.

Majdi H, Andersson P. Fine root production and turnover in a norway spruce stand in northern Sweden; effects of nitrogen and water manipulation.
Ecosystems, 2005, 8(2): 191-199.

Zhu W X, Carreiro M M. Temporal and spatial variations in nitrogen transformations in deciduous forest ecosystems along an urban-rural gradient.
Soil Biology and Biochemistry, 2004, 36(2) . 267-278.

Piccolo M C, Neill C, Cerri C C. Net nitrogen mineralization and net nitrification along a tropical forest-to-pasture chronosequence. Plant and Soil ,
1994, 162(1) . 61-70.

Ehrenfeld J G, Ravit B, Elgersma K. Feedback in the plant-soil system. Annual Review of Environment and Resources, 2005, 30( 1) 75-115.
Jost G, Dirnbock T, Grabner M T, Mirtl M. Nitrogen leaching of two forest ecosystems in a Karst Watershed. Water, Air and Soil Pollution, 2011,
218(1/4) : 633-649.

Vanitchung S, Conrad R, Harvey N W, Chidthaisong A. Fluxes and production pathways of nitrous oxide in different types of tropical forest soils in
Thailand. Soil Science and Plant Nutrition, 2011, 57(5) ;: 650-658.

Fang Y T, Gundersen P, Vogt R D, Koba K, Chen F S, Chen X Y, Yoh M. Atmospheric deposition and leaching of nitrogen in Chinese forest
ecosystems. Journal of Forest Research, 2011, 16(5) . 341-350.

S 3k

[3]
[8]

[10]
[13]
[18]
[19]
[20]
[21]
[22]
[25]
[27]

[29]
[31]

[ MO R ARAR T PR R ] v R AR AR U A B O A 45 R R . Ml £2:35F, 2010, (2) : 66-72.

TR, BRG], R, A, AR R LA SRR A T AR AR IR A MR b/ RS R RS . A A AR, 2001, 25(2) .
195-203.

HRA, TA%, TH, X9 WFEN R SRS (b SRR 28 R, A28, 2009, 29(7) ; 3747-3758.

ZRIAGE, YOI, PERURAIASIE] A 2T R E ST, R A A2, 2005, 16(1) @ 54-58.

TLVEFRMRGR Z 4. TIVEZRAR. B B . TEPGRMEE B AL, dbse. o AR AR, 1986.

LB MT I A, b —F 7 TLP ML R sE si. TR BH , 2011, (2) :3-4.

T I, ZEMGHE, FRSUK. TIVE K ILZRMAE ) ZREER ST, dbat. dEMOl kL, 2005,

FAEEE, #iAh, BRI, BT, Tige, K. WHGHERE A TR L v B i sE. Jeattol R#2:3R , 2006, 28(6) : 56-59.
G £ AT, et BB 1L, 2000.

TR, BEGE, RHFAME, 2R R IR TR R R R R LR, AR A, 2002, 21(2) ¢ 40-46.

VTR, A, MRS, AR, WA, XU, VBB AN AR R BT ZR AR - R AR T VR BT A AR SRR, 2000, 24(2) .
152-156.

BB, RIBRMA T EFRF RS, SR WRAT R R AUE FAESAL. WIREE . AWMl R 2 1 kL, 1998.

R, BENOR, VW, FREYE. POSURGAR FRHG BT SRS RS R B AT, YA A, 2001, 25(1) : 99-104.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.22 Nov.,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review

The review of methods for mapping species spatial distribution using presence/absence data — «++ereeeerrerseeririiiiiiiii..

......................................................................................................... LIU Fang, LI Sheng, LI Digiang (7047)
A research review of 1andScape SEIvice «««««wrrereeesersiiiiiiiiii LIU Wenping, YU Zhenrong (7058)
Progress on techniques for partitioning soil respiration components and their application in cropland ecosystem —+ceeeeereeeeeaiiieenne.

.................................................................................... CHEN Minpeng, XIA Xu,LI Yinkun, MEI Xurong (7067)
Autecology & Fundamentals
Effect of different stubble height treatments on the annual growth index and physiological characteristics of Tetraena mongolica
i IWO TOWING SEASONS «++++srrrrresernnnreesiiitite sttt WANG Zhen, ZHANG Liwen, YU Yi, et al (7078)
Photosynthetic characteristics of an endangered species Tetrameles nudiflora under different light and water conditions —---+-veeeeeeeeeees
....................................................................................... DENG Yun, CHEN Hui, YANG Xiaofei, et al (7088)
The compensation capacity of tillering and production of main stem nodes in rice «--seeeeeeeeeeenaees WEI Ming, LI Dongxia (7098)
Simulation of leaf area and dry matter production of tobacco leaves based on product of thermal effectiveness and photosynthetically
ACHVE TALIALION  ++v+v+reenrrrrmenenneneneenrneneenenenaenereeneneeneneneeaenennens ZHANG Mingda, LI Meng, HU Xuegiong, et al (7108)
Effects of different tillage and straw systems on soil water-stable aggregate distribution and stability in the North China Plain =~ «--------
............................................................................................. TIAN Shenzhong, WANG Yu, LI Na, et al (7116)
Effects of the Larix gmelinii grown under different light intensities on the development and defensive enzyme activities of Lymantria
diSPar Jarvae ««+++vereeesessimiiiiii LU Yifang, YAN Junxin, LI Shuangwen, et al (7125)
Biological control efficiency of Orius similis Zheng ( Hemiptera: Anthocoridae) on Frankliniella occidentalis ( Pergande) under
different spatial and caged conditions —«e+eeeeseeeeiireiiiii MO Lifeng, ZHI Junrui, TIAN Tian (7132)
Preliminary study on scavenging mechanism of dissolved aluminum by phytoplankton —eeeeeeereeeeeeiiniiiiiiiii,
....................................................................................... WANG Zhaowei, REN Jingling, YAN Li, et al (7140)
Leaf-form characteristics of plants in Quercus aquifolioides community along an elevational gradient on the Balang Mountain in
Wolong Nature Reserve,Sichuan,China —«e«eeeeereeeereneini e, LIU Xingliang, HE Fei,FAN Hua,et al (7148)
Comparison of shrimp density between the Minjiang estuary and Xinhua bay during spring and summer «-«-oeoeeeeeemeeeeaii..
........................................................................................................................ XU Zhaoli,SUN Yue (7157)
The feeding selectivity of an herbivorous amphipod Ampithoe valida on three dominant macroalgal species of Yundang Lagoon «:-------
........................................................................... ZHENG Xinging, HUANG Lingfeng, LI Yuanchao, et al (7166)
Population, Community and Ecosystem

Effects of four different agricultural prevention and control measures on rice yellow stem borer Tryporyza incertulas ( Walker)

(Lepidoptera; Pyralidae) «eeceeeeereeeserieieiiiiii. ZHANG Zhenfei, HUANG Bingchao, XIAO Hanxiang, et al (7173)

Soil nitrogen concentrations and transformations under different vegetation types in forested zones of the Loess Gully Region «+eeeeet
................................................................................. XING Xiaoyi, HUANG Yimei, AN Shaoshan, et al (7181)
Ecosystem health assessment based on diagnosis ««-coeeeeeeeeeeiiiiiin, CAI Xia, XU Songjun, CHEN Shanhao, et al (7190)
The production and accumulation of phytoliths in rice ecosystems:a case study to Jiaxing Paddy Field — ---e-eeeerermmmeeieniieniin.e.
............................................................................................. LI Zimin, SONG Zhaoliang, JIANG Peikun (7197)

Application of a free search-based projection pursuit model in investigating reed in wetlands --------- LI Xinhu,ZHAO Chengyi (7204)



7322 A % R 334

Soil microbial diversity under typical vegetation zones along an elevation gradient in Helan Mountains — «-e+eeeeeeeemeeeeemeniaienn.
.................................................................................... LIU Bingru,ZHANG Xiuzhen, HU Tianhua, et al (7211)
Effects of shrub encroachment on biomass and biodiversity in the typical steppe of Inner Mongolia -«-e+eeseeeeereemneeeiiiinian..
............................................................................................. PENG Haiying, LI Xiaoyan, TONG Shaoyu (7221)
Research on diaspore morphology and species distribution of 80 plants in the hill-gully Loess Plateau «+««+eceeerereeeeeeeiiiiiiiiann.
................................................................................. WANG Dongli, ZHANG Xiaoyan, JIAO Juying, et al (7230)
Habitat suitability assessment of blue sheep in Helan Mountain based on MAXENT modeling «-«-es-ereeeemeeeeemieiinin..
....................................................................................... LIU Zhensheng, GAO Hui, TENG Liwei, et al (7243)
Characteristic of phytoplankton primary productivity and influencing factors in littoral zone of Lake Taihu —«+eeeoeeeeeeveereniaeiiniieiinnn.
............................................................................................. CAI Linlin, ZHU Guangwei, LI Xiangyang (7250)

Landscape, Regional and Global Ecology

Responses of soil respiration to changes in depth of seasonal frozen soil in Ebinur Lake area, arid area of Northwest China «-----------
............................................................................................. QIN Lu, LV Guanghui, HE Xuemin, et al (7259)
Seasonal and annual variation characteristic in basal soil respiration of black loam under the condition of farmland field —«-+eeeveeeeees
................................................................................. ZHANG Yanjun, GUO Shengli, LIU Qingfang, et al (7270)

Resource and Industrial Ecology

Economic evaluation and protection of Amygdalus mira genetic resource — «+e+ereeeeee ZHANG Lirong, MENG Rui, LU Guobin (7277)
Meteorological grading indexes of water-saving irrigation for cotton — «-++e--e---- XTAO Jingjing, HUO Zhiguo,YAO Yiping,et al (7288)
Research Notes

Sprouts characteristic structure of Taxus yunnanensis plantation —«««+eeeceeeececeeeecnens SU Lei, SU Jianrong, LIU Wande, et al (7300)
The effects of forest conversion on soil N mineralization and its availability in central jiangxi subtropical region -«-+eeeeeeeeeieeeniean.e.

.................................................................................... SONG Qingni, YANG Qingpei, YU Dingkun, et al (7309)



(EBZFR)2014 F£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ”
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
LR BHIF S RO = A R

2D M2 A T, K 16 FF4%,280 1T, B N E M 90 Jo/ M, & 4F 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

AMECRER ke REMEE AN BUTHE UKE B

£ & % W ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO) ] _

CEAT 1981 4 3 A EIF)) (Semimonthly , Started in 1981)
H33E 22 (2013411 H) Vol. 33 No. 22 (November, 2013)
/=) L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of

Mtk b st i XN I 18 5 ACTA ECOLOGICA SINICA
ML 2% - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
Fi% : (010) 62941099 Tel; (010) 62941099

www.ecologica.cn .
. www. ecologica.cn
shengtaixuebao@ rcees.ac.cn

shengtaixuebao@ rcees.ac.cn
; ig igﬁ%ﬁﬂiﬁ}/\ Editor-in-chief WANG Rusong
* I hEAESSESL Supervised by China Association for Science and Technology
R 22 o A 2SR 0 Sponsored by Ecological Society of China
Hidl b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MRS A . 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
2 1T 4 4 & )G Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m t‘N\.I_
HE B i - 100717 Add ;16 Donghuangchenggen North o
L7 : (010) 64034563 Street, Beijing 100717, China < o
- Eﬁ“[%";‘% i%“ég%@ espe-net Tel: (010) 64034563 S ==,
ESNETT b E bR E 5 5 6 E-mail ; journal @ cspg.net 2 _g
Mok AL ET 399 {24 Domestic All Local Post Offices in China > g
MBS AL . 100044 Foreign China International Book Trading 3 E
s2E e Corporation P~
;“EII g UL 8013 5 Add:P.0.Box 399 Beijing 100044, China - %:
[S°R 1090933 WINATF R HEBE RS 827 ESETRE M6T0 =4 90.00 7

CN 11-20317Q



	1.pdf
	fm.pdf
	中ml.pdf

	stxb201208021095.pdf
	3.pdf
	英ml.pdf
	fd.pdf




