Wi I Ak ol B HE, 2019, 39 (6) : 12-18
J Zhejiang For SciTechnol

doi:10.3969/j.issn.1001-3776.2019.06.003
EWRBMEER R A 4 A TIRE M RR LIS R

Y o, EE IMRBCL K BERES B &7
(1. SRS AS: EAIREE TREERS, oM $%PH  550025; 2. sJMESG A @S TR, st $%FH  550025;
3. wMRIEREE TR, se 5B 550025 )

WE: HHEMREA SRS CO,, CH, BRI ATTAR R RO GG EE R S, ISt L 4
FETA——AAPR (AR Pinus massoniana #k ) . %% ( “fESKEZE’ Camellia sinensis ‘Fuding-dabaicha’ ) [ .
Bk ( Prunus persica var. nectarina ) #RF1Zz vi ( “4x@%Zc vi” Ligustrum japonicum ‘Howardii® & A TI83 ) Ak 0 ~
20 cm WRZHHEAWIRAG, I TAER I R A0 H AR AR . AR R AR CO,, CH,
R, SERE: (1) 4 PR LA AR YR & BAE 5.7 ~ 77.5 mg-kg™, RIS R S BAE 2.2~ 71.9
mg-kgt, SETAREBIBA BEM R, (HRRZSAR AR R AU A BN (2) 18 NH,-N S EAE
1.4~ 158 mg-kg", NOs-N S &7E 0.2 ~ 4.2 mg-kg™, THUARSBAEEAS pH EMIFE, SHIEHR; (3) Bk
Y, WeEmREES SN T 2211 ~ 601.4 mg-kg™, 41.1 ~110.2 mg-kgt 28], HILEZ FIERALAIE KRS
Zwm, HASMEKMZFREZE ST A TERNZTM (P<0.05) ; (4) BIREXEIA CO, By CH, L,
Ho@ 54 - 131.6 ~ 605.5 mg-m2h?, —583.1 ~ 0 mg-m2h?, ANt CO, il BIA WA, MRS
RIE . KIHEES N TR AR S CHOm I IRXIRAREN, T 30K 50 pH (B, SoskE s
J7 A W T 25 bR R == AR R
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Effect of Different Vegetation and Management on Soil Dissolved Organic Carbon and
Inorganic Nitrogen and Carbon Flux under Four Vegetation

PENG Yan!, LIU Jia-jia', WANG Lin-jun?, YANG Cheng®, PAN Gui-ying®>, SUN Xin*
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Abstract:In May 2018, soil samples of 0-20 cm was collected under Camellia sinensis garden, Pinus massoniana ‘Fuding Dabaicha’stand,
Prunussimoniist and Ligustrum japonica ‘Howarii’stand in Guiyang, Guizhou province. Determinations were implemented on dissolved carbon (DC)
and nitrogen (DN) content, microbial biomass carbon (SMBC) and nitrogen(SMBN), CO, and CH, flux. The results showed that soil dissolved

organic carbon (DOC) and nitrogen (DON) content in the sampled vegetation ranged 5.7- 77.5 mg/kg, 2.2 - 71.9 mg/kg respectively. There was no
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significant difference of DOC and DON content among different vegetation, but C/N was significantly affected by vegetation type and tree age. Soil
content of NH,"-N ranged from 1.4 to 15.8mg/kg and content of NOz-N ranged from 0.2 and 4.2 mg/kg.The inorganic nitrogen content had same
trend with soil pH, but opposite with tree age. SMBC and SMBN ranged from 221.1 to 601.4 mg/kg,41.1 to 110.2 mg/kg respectively. SMBC/SMBN
was significantly affected by soilC/N and water content. And that in P.massoniana and L. japonica ‘Howarii’ forest was significantly higher than
that in the left two stands.CO, sources and CH, sinks in the investigated stands were respectively varied from -131.6 to 605.5mg/m%h, 21.6 to
195.1 mg/m?/h. Vegetation types had no significant effect on CO, flux, but fertilization of nitrogen and long-term continuous cropping could
increase CH, flux.

Key words: vegetation type; soil dissolved organic carbon; inorganic nitrogen; microbial biomass carbon and nitrogen; carbon flux

3 fRPEA LR (dissolved organic carbon, DOC) & +IEEHEAHURMIALRGT Y, 25 5 HIEMAY
oy, TERRLERMR LR A EEAEH . AR R E —E B2, BRSNS AR R 5%
A A LA (dissolved organic nitrogen, DON ) & +HIE AL RS, 15 HEEE S AAR
MR A EEVE R, BUE T AEEEIENHE DON & &, H R fEtER (dissolved nitrogen, DN) 578
HURI R . 3Ry E &% (soil microbial biomass carbon, SMBC ) Flis k4 k& A. ( soil microbial
biomass nitrogen, SMBN ) 5 DOC, DON —#¥, &+ iEERR A A Sy, WHoTRHH 3R AL (CIN)
TR -3 M B S B SR EHE BN 2 00 kA b S 22

ARG RS R B 008 IR A S b AR S RN AR 2014 4 IPCC 45 TIR
ST, HETRAH COF CH, BRI BEARXS T~ T ALK P40 T T 1 40%F1 150%, +3ufI HAS
bt CO MR EIG K FEORIFEZ — . AR R G HIERAIEN 5 KRS URER A RUIR R . MR
R, WA CO, EEAYJE . CH, EEACE, REKHFENOTRH, Mo 3R 00 S A A
FEBILTR R H A 1385 | Hh2E A A BRAS Ab Sk Ei I ) S PR R AT TR 1) o (HRT RIS B CO, Fil CH, 7E
BV E KB AER RGP AERIAE L, X2 NOATER BB R ZFMOT IR A S, RGN AT
RSB A - - SR ORI SR B /D . ZRBFMRIRAR “BR AR, DU FEACRE s AR = S B
St A EEEHE, RFWESRENARGT S, AL, RS R AR RSB, AR 1
H: 25 AR EIEER B 2R A A R s,

AGELL 4 MEFMONIIRT S, HERFE g . 7 R RS0 2 5ok L IR R IR R R 07
SMBC, SMBN & &Hl CO,, CH,BEHZN, LIHHARRMA SRS H3E- KRR EOCE TG se e e
Yo

1A

1.1 FREER

PRSE I T 5 M4 S BH T AEIZIX., 106.53° E, 26.43° N, JRIF RN IEIRIE S Mt , & To™%E, B ICREDR,
TFRWHE, WEFT, BERR. IR 14.9C, BFWPIEY 246 d, 4FERUKE 11783 mm, FMEZER
iK% 41.53%, HERLULMA R AT, HHERAIFEON AR+ SRR
1.2 HmRE

VIR . B, RS hies, RBUE—8E2 A BRI s %, 2018 4E 5 H
TESTPHTIACIR K & 8 4 FPETTARIIERAES (38 1) | SRERSUE SRS HARHU AR N A —3, 4
A KA E 3 M7, BT 5 mx10 m, Jl VR )5 S FEIERERETTIN 0 ~ 20 cm IR 238, 4
SR A RS . LN BB ORE S SRR . SR, STRIE, FAMRAIET 4C
{R1E. b E4E 3 HAAMANUIE ( ZF24K, FHU=45%. N+P,05+K,0=5.0% ) 750 kg-hm?, el E
FREAHE TR IR R ZEAPUIERRE (SRR, A =464%) , GAELREHE . AL
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L1 BB 750 kg-hm?; AABRAI £ yIARIE THUBCRN T, Aok ARAEK, AT EEHEBUA IR %D .
®1 RERER

Table 1 Information on sampling plots

Jii

=)
s PER pgon M mant i
/N 373 42 ARk BRERK EHRQ0) IEFA Pinus massoniana HH-Zlbk, AR F B AE
Quercus dentata, EM4:fE Mussaenda pubescens %5, #}
#2730 a
2k 35.1 48 AR A TEH FH(0.9) ‘TEEAKEZE Camellia sinensis‘Fuding-dabaicha’ ji#iH-46
R, W2 15 a
AR 216 6.8 BARM  ATEH wh AR 7k Prunus persica var.nectarina Ji#H- 4tk , #4553~ 4 m,
(0.5) g 15~2m, M 3-4 H, Wik 10a
1z Jidk 25.0 7.1 MR BRAEK AR A G #% L ¥’ Ligustrum japonicum ‘Howardii’ fH A TIRAS
(05) M, B 2~3m, i 15~2m, EM5-7 A, Wiy

5a, 1:1 f7la)[a)fh 2 A= {4 Pittosporum tobira, ##75 1.0
~15m, 5IE0.6~1.0m

1.3 SHAEE

FH pH BREE T ( PXS-450 ) I 1338 pH {8, 7K 1k 2.5:1; BRTIENE 13 E KR, HEAHUBRTYL (2
[, ElementarVario TOC) i€ 13 DOC, DN &&%; H4:Hshiubibs= 34 ({#E, Clever Chem200 ) il
SE 13 NH,-N, NO;-N & . HHHEREENE RS (BAF], West) JllE 13 CO, fl CH, R, R
SEFESRI-UV agonm 10 HIERA Y, 6T UV B9 [BI) 5 F2F DOC il DN & 880381 UV agonm WOE R B,
SMBC, SMBN!I,
1.4 g

Hfi R A Excel 2010 154N, SRA SPSS 17.0 #3845 1444 ( Chicago, 1L, USA) #EfF8HRGE T,
Pearson tH ik e A& /04T . SR Sigmaplot 12.5 #1742 14] .

2 RGO

21 AMEFHRTIEABERIFTILLR

A FhZ AR 433 pH 7E 4.2 ~ 7.1, 13 DOC & #AE 5.7 ~ 77.5 mg-kg ™, FH Alibk#k (37.6 +36.1 mg-kg™ ) >
Z<bil (16.9+18.0mg-kg') > Ytk (14.0+7.8 mg-kg™) >PAHK (7.6 +05mg-kg?) 5 Horbr, JhBkAR. Zehelkess
HAS S 2R (BREEASM ) 4330k 1.0, 1.1, BB THRAM (4518 77.5 mg-kg?, 37.62mg-kg™) . 133 DN
ERAE 2.2 ~ 719 mg-kg™t 2], H¥ERGEA S DOC SEAsfbiash—5, FI AP (34.2+33.8
mg-kg?) >%5hd (11.8 +11.6 mg-kg™) >Z vk (10.7 +5.6 mg-kg™ ) >R (2.4+0.2mg-kg™h) ; HHr, Hibkdk.
ZRBERE A ST R (BRI ) 20lik 1.0, 1.3, BBBUTHRKRM (4514 71.9 mg-kg™, 29.9 mg-kg™) .
FESEE R RN, 4 PR 1% DOC il DN S &% A BFE#S, {H DOC/DN H{ETE 1.11 ~ 3.16, AR
FE T HADL 3 FhEFTAR (P<0.05) , FEiRZ, 2 iR SAR H 2 WA Bt s, (HEEET
PAMRRIASE (1) .
22 AMEFHIIELNASELER

4 PPZFAR LI NH,-N S84 1.4 ~ 158 mg-kg™, HIAE (& 2) #I AL Uibk (12.8+4.8 mgkg™) >
Bk (7.0£2.1 mg-kg™) >HAHK (2.8+0.1 mg-kg™) >%chE (1.8+0.4 mg-kg™) , ZyibkiE T A 3 Fhairpk

(P<0.05) , JBkbk S vidk. ZEEMEREE (P<0.05) , ZRREIFRAMRZ ) . AAMRFATIERAKZ )3 3G 5%

PEZES; 13 NOy-N & 24E 0.2 ~ 4.2 mg-kg ™, HEERB A AEH (4.0 +0.2 mg-kg™ >7 yikk( 0.6 + 0.1 mg-kg™ »>
PABK (0.4=0.0mg-kg™) >IHIBEFR (0.2:£0.0 mg-kg™) , Zebe &R THift 3 BhZHHK, Lo yTAAIIm BRI =
W3 (P<0.05) , MAREMPAR, Liibkz A REER; HEVASE (NH,-N+NOs-N) EifE#s
+-358 pH (EAHIE] . SRHRAHR, FBA L VRS TR ZREISAARR, Lo yibk i mn T Ih 3 PRk,
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Figure 1 Comparison of dissolved organic carbon and nitrogen and their ratio in four economic standsoil
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Figure 2 Comparison of inorganic nitrogen contentin four economic stand soil

2.3 AMEFHRTIEMEMENSLR

TR YR A R RIBENZ OE Y A PR AR SMBC, SMBN 43 5IlA-F 221.1 ~ 601.4 mg-kg™,
41.1 ~ 110.2 mg-kg™t ), HIYE (K& 3) HAFB A% visk (599.6 +1.7 mg-kg™, 109.9+0.3 mg-kg™) >iHitk
Pk (391.7+0.7 mg-kg™, 94.2+0.1 mg-kg™) >kl (288.9+2.4mg-kg™", 57.9+0.4mg-kg") >#AHK (263.6+15
mg-kg?, 45.8+0.3mg-kg”) , 4 PR M) HIERUEYEY Y25 R B2 (P<0.05) ; SMBC/SMBN H{ETE
4.16 ~5.76 Z 8], REZEFMZ 2R (P<0.05) .
24 A FEFHLIE CO,, CH,BELER

4 PRZFFAR L35 CO, il EAE — 131.6 ~ 605.5 mg-m>h™, FHAMHEAR( 310.9 £ 390.2 mg-m™?-h™ )>Zk[E( 253.3
+135.6 mg-m?*-h?t) > yibk (241.8+0.0 mg-m?-ht) SHAK (2347 7.0 mg-m2ht) | J7EMTLERE R
(B ZERIARE; 3 CH, l = AE - 583.1 ~ 0 mg-m?-h ], FEBUABRIRIL, HWRITAE F700 BB AR /IMRIR Fbs
Pk ( —418.7+145.1 mg-m2-h?) SykAR ( —1785+70.1 mg-m?ht) >Z%khd ( —43.7+38.3 mg-m2ht) , i
PRAKGINE] CH,HENR, AREKIAMEZEET (P<0.05) Hits 2 i A TEFRZEAR, ShFobk > a)
BAREER,
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Figure 3 Comparison of soil microbial biomass in four economic forest soil
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Figure 4 Comparison of CO, and CH, emission in four economic forest soil

2.5 Pearson fHEXSHR

HHFE 2 A1, 4 FREiipk 0 pH (5 1S KE . NOs-N S B SR EZEMARE (P<0.01) , 5 CH,#@
HREPETMR (P<0.05) , 5 SMBN 2% B#IEAHX (P<0.01) ; DOC/DN 5 SMBC, SMBC/SMBN 4% i
FIEAHRK (P<0.01) ; SMBN 5 NO;-N & &, CH, #E 2R EE AR (P<0.01) ; CO, &5 -IEHEIEhR
[BIA EEHRN, CH RS NOs-N S E BB IEAER (P<0.01) .

F 2 4 TEFIRTIEAR K IERE AR X 1
Table 2 Correlation of traits among four economic forest soil

+ - =
oH kg DPoc DN NHONG NOsN- BHLR quae sven swec/swen C92 G

t oo g POOPN mw o gw g i ak
pH 1 094 040 045 -0.29 010 -075" -0359 -0.85 093"  -052 007 -065
ke 1 -045 -050 0.47 -0.02 0.58 0.39 044  -084" 0.74" -030 -054
DOC & & 1 099" -062° -009 -006 -014 -042 0.26 -051 -044 012
DN & 1 -061" -010 -007 -016 -045 0.29 -055 -042 010
DOC/DN 1 040 -0.23 031 077" -008 0.78" -020 -024
NH,*-N 2 1 -051 0.84™ 0.59 0.33 0.45 -011 -044
NO~N 4 & 1 041  -047  -093" -012 -000 0847
TEHLAR 1 039  -020 045 -013 001
SMBC 1 0.11 0.93 -034 -033
SMBN 1 -027 013 -0.78"
SMBC//SMBN 1 -038 -003
CO, & 1 -0.22
CH, il & 1

TE: **FIRTE 001 KV EERREFE, “FRnTE 0.05 KF EEREE,
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3 kLt

31 ERHABMEEAFANLIEAMKRAT SN

A REE YR EEOR A UIE . Mg . AR R AU, AT 4 FhgiiAk 13 DOC &
BAIE 5.7~ 77.5 mg-kg™ 28], {&TF42AK Cunninghamia lanceolata A Tk (113.9 ~135.8 mg-kg?) , kT &bk 5a
HKAi% Castanopsis carlesii F1:k J74 Michelia macclurel &4k . 2o RAARIFZAEHH AR ( 25.2 ~ 102.0 mg-kg™ ) &,
Mk E, 4 FRZBEAKIE) 1% DOC, DN & EIFEBUMRH MO TR AR, HAS b ka3 5 3CiRBR s 45 55 —3%,
FERmA B ER, HREgmR s (1) MEmEERE . HEYE A BT HIREA AR
SRER AR R . DR TR BN, Sk, S, ot SERE ARk R 5
JRAEAR, MELLOMEE ZRBENBHRT ARG I3 . MR HEE R ST EE S, H DOC, DN SEMEET
HAtFEHL, (2) ZEpRERE 700 A TEBNETAR Clibkbk, R ) HEEMmEmRETR S & T ARERKNE
Tobk (Leuidk, k) , HHEASSREEK, AWML RH EZA MmN, AYUES IR RN T 5
AHVE, FEAEE TAREAE, N THEAERA) 51 S8 B S S A R R 5. MWASTEAE . BRI
KE, NTIRZHEERS (k) STea B RERKNDRMAN, (3) ZFHRHE. A58 aREm-Hk
SR AR SRR, 3 AN AR T DOC & Eiahii k., ME. REFFRAISETEEE . . &
WIS N CATE A EEm, MR, DIASRAERK S, DOC SEASIRAK. (4) MARFAAAERK
FrBe. REEHH 5 HIE(EMPRHESR NG . BHRTACRIEE AR . SR VOGFAE R, WRE S ik 1%
DOC & &K T Ak A b
3.2 HEHLBMEE SRS RN EWEIENE

4 FRZFARE) SMBC, SMBN 5 4-3% pH B . Tt S S0 i R —5, RN 2 vibkes Tipkbk, Ak,
PABKERARG, pH<5.0 B945h . #Ak SMBC H{ET- 300 mg-kg?, 6.0<pH<7.0 BIEkARIER 400 mg-kg?, pH>7.0 ()
LYk Z 4 600 mg-kg™. i pH AFIT H3EREYIEIE NOS-N (r=-0.93, P<0.01) hH SRR (r=0.93,
P<0.01) , MmifeFfEmiEENA K.

4 P25 ARE) 152 DOC Hil DN 7#5r S 2R ¥ %5, (HH DOC/DN A ERE 2R (P<0.05) , RidEK
BIRAPR (30a) . A5l (15a) ¥R E TS 10a LU FRIZEAR CIlpkbk . Zyidk ) (P<0.05) o f4E#{k CIN
WEART HEREEYN CIN, £ (4:1) ~ (9:11) , ZABF5EH SMBC/SMBN #E (4:1) ~ (6:1) . SMBC/SMBN fig
R SR E A E IR, ARBFTT A AR A KA ARRT 2 TAKE) SMBC/SMBN 344225 5 T A\ T Fh 2
FNMZAR (P<0.05) , 135 DOC/DN S8 SMBC/SMBN (r=0.78, P<0.01) , KBEN BRI RZHANIIR
RERERN RS ER/N, HERES bR SBA Y A SRR, 22380 SMBC (r=0.77,
P<0.01) , mifdEREEERAR, AERKE .

3.3 MEWABMEES R TIERBENFIT

G 39E CO, BOTERN CH, BOIC . AHSERFIE I, T30t 135 CO, HEBUS B0 TR & 17%M, AR
PN TERNZEFAR kbR, 550 ) CO, MRS T BARAEKMZRR (Loyibk, #4k) , Wbkt co,
WAL 241.8 ~ 310.9 mg-m™h ZIu), BT UFHTTEHE EAHABREMBR (187.4 mg-mZht) B4 {H -
FVEHHA R 25 AR, 5P AR, S YO TR R 13 CO, HERAgnE—K 20,

MR 133 CH, il 52 133 NOs-N &&=l SMBN AR 22520 ( r 43714 0.84, —0.78, P<0.01 )ik DOC,
DN &5 DOC/DN. HPA TN NOy-N MR sk A E R EOIREE IR 50 101 NOg =N, 1584+
2 CH, sl i bAh, KIMEVES S A S8 pH (EFHR, 1IR3 CH, HERGE & (r=-0.65,
P<0.05), i3S K ENE 0 SMBN (r=-0.84, P<0.01) [0 CH, &,
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