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Net nitrogen mineralization in soils under four forest communities in Hunan
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Abstract: Nitrogen mineralization was evaluated in four forest communities in Hunan, which were Camphor community,
Masson Pine community, Sweetgum community, and Chinese Fir community. The resin-core technique was employed to
determining net mineralization rates under field conditions. The N mineralization was analyzed before and after 28d. The
results indicated that the ammonia nitrogen and nitrate nitrogen were 8. 63 —20.5 mg-kg ™' and 0.27 —0.64 mg-kg ™'
before the experiment, respectively. After 28d incubation, ammonia nitrogen decreased 31. 4% — 50. 5% and nitrate
nitrogen increased 8.2 —17.3 times among four forest communities. Net N mineralization rates was significantly different
among those communities, the highest rate was measured in camphor communities (0.05mg-kg '=d ") and the lowest rate
in Chinese Fir communities( —0. 15 mg-kg '+d™"). The ammonia nitrogen accounted for 78.42% , 79.17% , 71. 14%
and 79.22% of the inorganic nitrogen in Chinese Fir, Masson Pine, Camphor and Sweetgum communities, respectively.
Ammonia nitrogen contributed 96. 1% — 98. 8% N mineralization. The net nitrogen mineralization rate was significantly
correlated with soil C/N ratio and pH value in 0 — 15¢m soil layer and no significant correlations was found with litter and

fine root in 0 —30cm soil layer of all forest communities.
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FEAE , A REBHY) B3 WSOR T , F5 A T804 W) 9B A AR R L% A o 2R S A (NH, -N) FIREZS A(NO; -N)
BRAERA . HEAZTUIENRIERNEE S B —, MR Z 2B R R R R e Y
TR R ARG R E E A A b AR A IR e R DA SR i Bh R BRI R D,
PR PR L3P NH, -N NO; -N [sh S HAT H R EmREN T THRIRESRENAE T VEF
EA AR MBI SHAAAEEREL,

AR, EER Lx £ ARSI MR E &S 2 IR R ! . AR E R X A s
Wi FRbk A R R A R R KR ket s | R X S A AR A
B A H A LR . BARBIREUE TR E AR, B R IR R S A AR 1 2 A
FEE R HIRAT L SRR RR LA BRESRG P HIRAV LEEWPIRA R ZEIN2ZRIE
AR ZERE R H AT AP Tt 2 BT, 7E R 20K R SRR S 5w AR R
J& T —Set5 . [EXWREHRNREBRE HIBRAT LR IEAR L, WAZAK ( Cunninghamia lanceolata) | 5
¥ ( Pinus massoniana) &M ( Cinnamomum camphora ) FIMR T ( Liquidambar formosana ) FRARBETL 0 WLARE . FE
F i, ABFIE LUK DR ZRAR R B 0 4 FRARARBETS MBI ST 3 42, SR FAM It ok ) IR e A L R
PR RER 5 HIRAT BN R, KB E R TIEARTRE , NIRRT RIRE S RE R
IHALE], A T RSMAES RGN A AR IR S Z B IR FR , 0 IR X SR AE A Al A
BRGKEINEFR UL AW Z R R R EZ NS H R
1 HREH=E
1.1 SEEeARsL

AL T R 4 DT R R B R PRI [ K AR AR A B, 113°027 ~ 113°01E,28°06" ~28°07 N, #%.0 X T
BZy 4356hm” 13K 46 ~ 114m, Ry 5 ~25°, BRI 17.2°C, 1 AR, 35 4. 7C, R InRAREE
~11.3C ;7 AEH, TSR 29. 4°C BB <R 40. 6°C s TR 270 ~300d, H FR I 4EH) 1677. 1h; T
B, PRI & 1422mm,, J& MR T RAGHIRIE 2R SR . o R 2202 56 DO 208 55 th i wh AR M R 4t
L1 FRPER, JR MBI B RR IX, b NNV SRR 2 LRI SIA 2200 A A SR DA TIRAEMOS £,

M 2006 4E 12 A FF R, 76 R BRI E Z ARbR S B S 2R R A [F] SO IAZ R B AR R IR 4 Fh 28 A
AL AR DTN S ,2007 48 1 A A4 4 FhARMREE S IEAE DL LR 1, 4 FhARMREE TS £ 4 BB 7097
N AARBEE LARS AR KT R 8 A 1B K ( Sassafeas tsumu ) | 1L B ( Symplocos caudata) . K7 ( Clerodendron
cyrtophyllum ) FIFER , ELASKE YA 5 Bk ( Nephrolepis auriculata) YRATM: ( Lophantherum. gracile ) F175 fiti ( Phyto-
lacca. acinosa ) %% ; WA BEVS AN B 3, ART ( Schima superba) (T4 ( Castanopsis sclerophylla) | 111 ( Symplocos
caudata) KT IR , EAAE W) A 149 25 (Miscanthus floridulus ) JRATH FI BTG SF 5 B RAAREE AT BAA K
EL T HESAE R KF LU X ( Cyclobalanopsis glauca) ; FEASKY)A T 25 B BR R AT - FO R Fili 455
FEEEYE ISR R 3, AR ( Quercus fabri) & #i A ( Paulowwnia tomaentosa) 354 | LA, , B& M4 ( Aphananthe
aspera) FIAa# ( Cudrania tricuspidata) , EASFEY) LIIRATH: (BESE B ( Oxalis. comiculata) (3 %K i ( Paederia scan-
dens) FITR Bt 55 o

F1 AWMBEREENEFBER
Table 1 Description of 4 types forest communities

o ARk B TMREL etz rE BT b B

Species Year Number of per  Chest diameter High of tree High of branch Crown density
P (a) hm? (plant) (em) (m) (m)

¥ Cunninghamia lanceolata 18 1102 16.26 12.47 5.26 0.8

WFF Liguidambar formosana 21 1146 12.46 12.83 5.27 0.9

L, EH) Pinus massoniana 33 690 18.65 13.57 7.83 0.7

1R Cinnamomum camphora 31 775 17.47 12.6 4.0 0.7
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1.2 BFRFAE

SR FARERR O ik R AL R H IR LA A L B E R . BRTFR LR RV k£
BRI TR R R A AR k% . HSHE T B, AR BB A X IR T/, iR
AR R T IRAK RO S SR LR R R RIE AR R AR, TSRk T LABEK 4> T B B IF 38, A
T/ T %t -3t — 28 b B R /e S

WA 2 i L R B G . PVC B (42 4. Ocm, 15 15em) 36 3g PR FAc e g (&2, i miE, b
WHLAER R 717" /08 BB B M4Z (70 B) 2 TkIEKAH A/ ML A BEE(EFEL 0.4cm) . FEH—SFR
FERT, e R R R IR , AR B SZ PVC &, [FBTFT AL T 0 ~ 15 em 12 K H A W — 2B BA B
457 I SL G =, HOM e 45 RAE 0 LS KR B AMEERMWIGE,. 53— PVC ERE , REAEIF
T ARG , MR 22 T L BREHR L 2 om JEH) T3, 7ERE M2 (B H, B B0 1 IRIEBAR, i AR 4% A
T E A, R AR AW R4S, R 1 KR, R E ATE S, AE EGEEMIER T U
A PVC BN 7 1 W 1 NO, -N W s 38 4 W B, [R] Bk 78 2 b 9 7L o BB % R 0 338 v v 1) S i
USRI A2 3k T, NG R PVC &R A BT B AME 5
1.3 R/ HE

2007 41 A#), FERBRE B R R AEAZAR R A DR 4 FhEFE S, 5583 3R 15 m A
T [ AR, 3 12 S, PR 2 [RIARRR 100 m DL b, ZERSREE A RCE 3 1~ 1 m® WERE LR, %
VRN AWE R, FZESOC TR T RIEREGHE, e REYE. [FR7ERE AT IR G
R

7 A RA]LAE 12 BT R N BE AL B ST 3E B R RR MR 4 AR AR, Fit 48 SRAE R
RIETF 2007 4£7 H 26 HAFLRE A, F 8 A 23 HEE, I8 3% 284,

RG] 4 R AE 8:00 ~10:00 J5E 1 YR 49830 B A B /R R M8 . & A B0 =X e R BE 31 5
cm ¥ 38R B, ECH,0 Check(Decagon, USA) #%#; EC-5 W& &+ 13E S em B (KFREKE) .

F 2007 47 ARANER 12 om, 5 15 em 45, S HIFE B M LA #E1T 0 ~ 30em 13848 A & f U .
AL HHER <2 mm Fl >2 mm iR K550 0 2 HE G R K Yeid, 76 SOCHEIR T T 2EE G E, HE R
g, UTARXIHEREYE:

WHAE(g-m™?) = FHEREERTE(g) /7 x (12 em/2)?
1.4 WAmE 5hk

TR E R E ™ s A WU B SR BR AP SN A AL B 5 8% A5 FUF 2mol. L™ NaCl ¥
Big, BRI ek, AR B R t ek, A 7220 B4R BT RE ; T3S T 3R T
FE ML R LT EHE . pH [EFBREE IR ; BIE T 38 B g i i NO, -N A 1. 5mol. L™ f B BR
$EH, B —BERR Lk E NO, -N & &, EFAMKIRATX AR T NO, -N 6877 e 45 SR K BRI AR BE %
% fF 95% ) NO, -N,

1.5 FEHE5HH

TR ARG LE = B3R5 M A (NH, -N + NO; -N) + ¥ (NO; -N) - 85378 A TTHLA (NH, -N +
NO; -N)

TS ET B R = [ FEFRE P A (NH, -N + NO,; -N) + i (NO; -N) - B 5 Hi i THLA (NH, -N
+NO; -N) ]/3557 (8]

TIEA AR = [ FREHESA(NH] -N) - FBFATHES A (NH, -N) 1/ 85350 6]

TIEAI LR = [ REHMEAEA(NO, -N) +Iik#E (NO, -N) - BEFRFTMAES A (NO, -N) 1/85 550 [[]

ARG R AR 1 2007, ST R R SR R A L E T A s R B 5L, F Duncan ZEH LY
BB G2 Z 8] i 22 etk — 2D i 0, A A 3k 14 R 18 T HL 43 315k A SPSS13..0 il Excel2003
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2 ZRE5HH
2.1 AT H I K PARAE
[EREBXNET AR R, A FSEF A
TAHEBRAR K. XRBFFIEL FHAFRSK 7.8
A, I AT Hh Y 4R B R B R — AR A
o AR P B AR 5 R 2 ST ARbR A 25l R <
SR, A B AR P 8:00 PR 27. 51°C , #F
5 em +IESEHEEE 26.63°C , B /K E 122. 7Tmm, SR |
T IR AR A 1 s, Sem 38R EEARfL
WERETE 3. 6°CZIN IR ERALIR T 5% o X3 a] , A3
PR IR IR B R IR > SRR > WA > 2R, IR R
W > R > R > B X A b - 338 VR B8 3%
ST AR 25 Lk B HEAT AR DGR AT , 3B IR B A
EIREEEMAR, 4 FEEZETIBREERARE,
BEERFEEGR2).
2.2 FRAREIEFRIIRDL LB

—— /i Atmosphere temperature
—&— 33 BF Soil temperature at Scm depth
—i— F3EEJE Soil moisture at Sem depth
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o
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Fig. 1 The changes of atmosphere, soil temperature and moisture at

Scem depth from at July to August 2007

MK 2 PA]LLE 4 FfTE Z 6] 138 pH (ENHER > B > E > 2K, LB AT IE > 1%
B> EEW > R, 2R INE > 2K >R > DR, BRA L IWNE > R >R > 2R, S ERZ
[E3E 3] 1% () BE K. 2007 FIRFEDITE R DR > B > WE > AR, b2 R 2ZEXE] 1% 1) B E
Ko HEFRAT L NH, -N A& B (20.50 mg-kg ™) , RHAZAR > #fif > g > ZREM, NO; -N K
DR > A > #R > FE . THLASE (NH) -N + NO; -N) IS AE R, 2K (20. 98 mg-kg™') > #Ef
(16.36 mg-kg™') > A (13.81 mg-kg™') > LR (9.28 mg-kg™' ), 4 FhEFIE H3EH M NH, -N S E¥H

NO; -N &, R AR K EEA L K

R2 HFMBHELHEEEE . FAVR.EN.C/Nt pH EBEWEMARENE

Table 2 Soil mean temperature, mean moisture, OM, TKN, C/N, pH value, total litter and fine root biomass for soils under Chinese Fir,

Sweetgum, Masson Pine and Camphortree

TiH AR WA ORI FA e
Items Chinese fir Sweetgum Masson pine Camphortree

5 em +IEFHEEE S em soil mean temperature (°C) 26.56(0.69)a 26.64(0.51)a 26.75(0.61)a 27.12(0.49)a
5 cm +HEEPIHIESE S soil mean moisture (% ) 12.87(3.39)b 13.1(3.01)a 8.91(3.37)d 11.87(2.82)¢
pH value 3.55(0.091)d 3. 67 (0.092)c 3.7 (0.151)b 3.85(0.179)a
HHLE OM(%) 0.781(0.241)d  1.302(0.215)a  0.838(0.032)c 0.945(0.1)b
45 TKN(% ) 0.089(0.05)b 0.114(0.031)a  0.067(0.006)d 0.081(0.018)¢
/& C/N 11. 83(1.491)d 12.82(1.132)a 12.76 (1.521)b 12.57(1.24)c
NH, -N(mg-kg™!) 20.50(2.384)a 13.44(2.83)a 8.63(2.47)a 15.97(1.53)a
NO; -N(mg-kg™!) 0.47(0.16)b 0.27(0.05)b 0.64(0.28)a 0.39(0.04)b
W 9528 Total litter production (g-m~2) 575.1(51.5)d 931.5(104.8)c  1157.5(145.1)a  1003.4(20.9)b
Zi#3E Y & Fine root biomass (gem™') 76.99(10.25)c 120.89(14.76)a  109.63(15.38)b 37.19(7.14)d

S NBUE AP 2 FAT NS A MF LR F R R 2ZF AR FE (P <0.01) The values in the brackets are standard error; Common

superscript letters in a row indicate no significant difference between sites (P <0.01)

2.3 BFRJE B3P NH, -N NO; -N MITCHLA & B HEE (L
2014 28d 557, L 4EH NH -N NO; -N MTHLA S &

AILE 2, $557)E L4 NH, -N f & B e

%710.96 mg-kg ™' FAN 10.1 mg-kg ™' MAE N 7.51 mg-kg ™', BRI 4. 94mg-kg ™' ,NH, -N FRITF
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K&, B2 KT FE(50. 5% ) > W& (44. 1% ) > SR
(42.8% ) > %W (31.4% ) ., NO; -N & B 7R R %
K4.38 mg-kg KA K2.79 mg-kg ' WFE R 1.97
mg-kg ™', RN 1.3 mg-kg™' ,NO; -N &3 i,
B ECH R (17.3 £5) > 2R (13.8 £%5) > L REM
(8.4 %) >WFE (8.2 1%) . BLHAZELAKMINAE
FLRESRAT T B 4. 31 mg-kg ™' #13.26 mg-kg ™", A A
THEEFAMEAN 1.26 mg-kg ™"l 1. 11 mg-kg ™',
2.3 HAV RN ILEE

R LR b R R T L3 LA
Ak, &t 28 RIFFRIG , A DR R FIRE
BEVE L8P ek b B B RUE, 4k - 10.36
-3.69,-5.02 mg-kg ' -5.93 mg-kg ', E LB
B IEAE, 4391k 6. 05.4. 8.6. 28 mg-kg ™' Fl 2. 67
mg-kg o 4 FhERAK LA LR ALAE A, S R
WA, BitdAV LbE R -4.31.1.11,1.26
mg-kg "'l —3.26 mg-kg ', MR b R A AR (0. 05
mg kg '+d™') > IR (0.04 mg-kg'-d7) > WF
(-0.12 mg-kg -d™") >FA( -0.15 mg-kg -d™ "),
2.4 ZFEWHEFEE C/N.pHE . FAEYE MEYARE
WERXR

FEARI H, X HIREAT R E 0 ~15 em 3%
) C/N.pH {5 . & ¥ ¥y B s ) 40 AR A 4 B oA T M O
SHT(E3) , R |ET L F(y) 5P K C/N
(v) 2B EMHEMR, UEFEN:y =0. 0708x -
0.8343,R* =0.6699,P =0. 001 ; 5 pH {Hth & 52 F
F%, A RNy = 1. 0671x - 0. 8343, R* =0. 7097,
P =0.001; 5PAEYE (x) MK A BE, R =0. 3067,
P=0.0617, +IEEFTHEE(y) 57 AHEEEO ~

10.0 —
O 15377 Before incubation

8.0 | B ¥3#)5 After incubation
X SN
4.0
20
o L= !

ARG &
NO;™-N content (mg-kg™")

240 -

BERAR
NH,*-N content (mgkg™)
~ o o
o (=) o
T T T
72
A7) 1
e — m

]

ToHLE & &
Inorganic content (mg-kg™)
o w =) o
T T T
’ %_‘
* i
H
Za

C

B2 4 FhERARR I IRATE B9 NH, -NNO; -N FRH L
Fh(n = 12) o BARE(F) ;WERE(S) ; TRMEEE (M) ;
HR R (C)

Fig. 2  Contents of ammonium nitrogen, nitrate nitrogen and N
mineralization in soils under 4 forest types before and after incubation.
Chinese Fir(F), Sweetgum(S), Masson Pine (M) and Camphortree
(©)

30 em HI3EPIIR( EAR <2mm) £Y) R (x) ZEMEERBE, WA HER:y = - 0.0085x +0. 1841,R* =

0.274,P =0.081,
3 g
3.1 NH,-N 2FMHETHE R EAREE

WEWFFERM, NH, -N B RENAR EARA . Sm% Ese sl SR m R R A L
et NH, -N (5 TCHLE R 90% , 2546 A4 FERF 8 3042 1L P LB SR R bk NH, N (5 429 ~94% , 28
B % FE B 7 M R A LA A ( Lithocarpus xylocarpus ) ki NH, -N (5 95% DA b, Wi 1§ % 7 = #E P
PRI R FR SR NH -N 5 60. 14% ~80.74% . ABFFEHIGEREW, 23 28d 5557, 78 4 FFRMBETE
+3Eh  NH, -N 238105 TAZAKBEE LA 78. 42% T BN 79. 17% AERF I 71. 14% FIRE )
79.22% ,RFARM EBHAEL R NH) -N S REBLRE T4 FAmARE LAy (LB R b R A8k
9 E BRI, B AR A LB A R AL 96.1% ~98.8% ,NO; -N [ FTHRR /N
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R3 AFWMBEMBEELHEO~15em) WET LER SUBRMBH LTS

Table 3 Net N mineralization, nitrification, ammonification amount and rates for soil (0 —15 cm) under 4 types forest community

HiH AR WEREE ORI FA e
Item Chinese Fir Sweetgum Masson Pine Camphortree
R W 4 & Net N mineralization (mg-kg™!) -4.31(0.917)d -3.26(0.716)c¢ 1.11(0.656)b 1.26(0.630)a
AU NH; -N content (mg-kg™") -10.36(2.862)d  -5.93(1.676)c -3.69(1.612)a ~5.02(1.78)b
AR & NO; -N content (mg-kg™') 3.26(0.56)b 1.6(0.66)c 0.65(0.28)d 4.0(0.94)a
WSS AR Eluviation NO; -N Content (mg-kg™!) 2.79(0.54)b 1.07(0.33)d 4.15(0.61)a 2.28(0.18)c
iﬁfﬁfﬁmﬁon rate (mg-kgd1) -0.15(0.013)d -0.12(0.026)c 0.04(0.023)b 0.05(0.011)a
AL 2 NH, -N mineralization rate (mg-kg'-d 1) -0.37(0.031)d -0.21(0.024)c  -0.132(0.022)a -0.18(0.045)b
fil§4k 2 NO; -N mineralization rate (mg-kg ™ '+d~!) 0.22(0.056)b 0.10(0.023)c 0.17(0.081)d 0.224(0.091)a

FHENNEE R BT NS EHE P RREFAEFE (P <0.01) The values in the brackets are standard error; Common

superscript letters in a row indicate no significant difference between sites (P <0.01)

04 ~ 0.4 3

o 3=0.0708x - 0.8343 S »=0.0005x =0.559 .

= R =0.6699 R =03067 R
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e
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B3 BRI BRA L pH E SIS R AR A R E R

Fig.3 Relationships of soil nitrogen mineralization rate with C/N ratio, pH value, litter content and fine root biomass

3.2 ARIFRAERIN TR IR0

ARBFHLEBART EFARRER™ . FHRAED NN RELFRESRET LET L
R, R T ARFAES RGBSR E YR R PTE. Knoepp ™ 3o BT L7 32 7. 35 #5 A [ AL
R R R R BE O A0 AL R 3K 6a BFFE R, B R A L R F BRI R HE M RR
LLIgHiAR ( Pinus tabulaeformis) SEARAIMAA-IL AR ( Quercus wutaishanica) 1 IR LR R b/ FHALIE )
WrFE A8, PIFP RS RS H IR P AR A SNE MR P F AR WRE A BEER, YR BB
ST P A AT AR S A TG Sh RIS X 22 i B R . APPFERI, R D BT +
Perg R LR A E 30 IEE, U X B TR AA PLRIE 1 TTHL R AL, THLR N IR R 2 AR IR
AR LIS AT LR AL R TUE, UL PR DR LR A PLRF AL, RAEEHFETHLR -
XATBES 4 FhARARERVE A S TR A 5 o AR A T RRAATHE VS FOAR AT BE /N K AR 8>, KRR S BB B

http ://www. ecologica. cn



3 EAFE  FWIEE 4 HERMEE LIRR T LER 1613

BRI R, B R LA AR FIINE W, TR B B B K, I3 B A fbiE B K., H+
BB AR TH A AR E AR AUIRR, 13K 28 10 0E BEOK , +3 i) 1 3
KM W RIS AARRIE RS FORRIA R AR T B RS, R IR R, H 0 K, BRI,
TR i RE X B A AT, TR R SR B/, TR E S 2, RS R A AE YA R A AL
AT AR KT ER, A LA S ATE R s, i RS AR 5 R I A5k T BB R S 304 A0 ths 2 Bl
HMEZEFEA,
3.3 TESETHEFBSHERETHXR

H T IERT R RR S, JRERE Z, T IR A 252 A8 ) BRI K SR R A ) 55
HELAFM ", Yoshiyuki 25 B ST S5 R K  AVEV R S BMARRE S HRAT L ERMAXRE
2 BRI 25 1) 3ot o 3 S R AR ( Castanopsis platyacantha-Schina sinensis) T3EEH LR LM, L3R C/N
s C & B, WML SRR R R R o o™ X80 22 1L P SOR R 3 1 B 3™ b o5
R, LT HASES DESKE SR FAVE HEPEYEE b EAEYEERBEEHRX, 5 TS
. pHEERBEAMX, AEEFEATAERS5HESKE 2R FILE.AE pH HZ B HEA HRK
o AR EI, TERVILHEFES C/N il pH HE EBEEMAR, XA HIEAREES,C/NE, B
AT AP RGP, SRt R (s R 7, 3F B v, B A TR s s . BR
PE1-3% pH E M F = A R T LA PR B AT, Y A ariE sh 4R L T8 & C/N ERB MY i, N2
HTREMHT . WP R LB, RE YRS AL ERE —E R, AR EE ., X—SLTiEEH
TAW 5 BB (1458 P 38 il o
3.4 +HAVIESHEREMENXR

MARVE MY ROK 73 ISR ) EFE A E Z— A S REF o EH MRS P REEZ/EM. 7+
ZHRY ERTLITTERE, & SBE R A R MAAR A YR TH™ . Clemensson-Lindell %> Fi + 4%
BT AETER TR X BB A2 ( Picea abies) FRIGAIARYE 134T BB TR R B, BUTARHG N ] BB BOHL Y 40 AR &
Fapib , 3F B ZERARX 78R I L3 B A A MBI AR A B W] fE S FBUR M AR A E K
RIRMIEAN . Aber 2552 FIBEST & BUAR A W B K S 3R G P S R 2% , I B R TR 8] f %
KR EMN N, fEALE S BRI IR TR S & SRS BAS A&, AR A W & L
BTN —S5 5. XA BRI AR AT T A Y AR et A Wil g 0 2

HMARLEET WA RR L, BRI B+ B4R, 2 mE AP R R RS R G L%
RUGFIFE X m A R |, R 757 2 T KR E AR .
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