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Abstract; It is of practical significance for the accurate evaluation and prediction of the carbon budget of the natural reserve
system in the region with national park as main body to explore the dynamic changes of soil respiration (R,) and the
influencing factors under different forest land use patterns in subtropical mountain—type national park. In Wuyishan National
Park, the soil respiration, near surface temperature, soil temperature, soil moisture, soil nutrients, soil microbial carbon
(MBC) and soil microbial nitrogen ( MBN) of tea garden, Castanea henryi ( skam) Rehd. et Wils. forest, Pinus
massoniana Lamb. forest and bare land were measured by Li—=8100 open circuit soil carbon flux measurement system. The
results showed that; (1) Same as the near surface temperature, soil temperature and soil moisture, the R, of different forest
lands were ranked seasonally as summer > spring > autumn > winter, and the seasonal mean of the R was in the order of tea
garden (3.10 pmol m™> s™") > P. massoniana (2.96 wmol m™s™") > C. henryi (2.32 wmol m™> s™') > bare land (1.43
pwmol m™>s™"). There were extremely ( P<0.01) significant differences between C. henryi forest and bare land, and between
C. henryi forest and P. massoniana forest. Except for P. massoniana forest, the single-factor quadratic polynomial model of
hydrothermal factors (near surface temperature, soil temperature and soil moisture) had the highest fitting degree to R,. In
the composite model jointly established by hydrothermal factors, the power-exponential model established of soil temperature
and moisture had a high fitting degree to R, of tea garden. Soil temperature and moisture can explain 80% of the change in
R.. The R, of P. massoniana forest was suitable for the logarithmic function model established by soil temperature and
moisture, and the three-factor linear model ( Enter-regression method) had the best fit for R, in C. henryi forest and bare
land, with R* of 0.565 and 0.281, respectively. (2) The contents of the carbon, nitrogen, and phosphorus of tea garden
and C. henryi forest were higher than those of P. massoniana forest and bare land. The order of MBN content was tea garden
> P. massoniana > C. henryl > bare land. The difference was the biggest in summer, and the range was 59.47 mg/kg. There
was an extremely (P<0.01) significant positive correlation between R, and total phosphorus (TP ), available phosphorus
(AP), total potassium (TK) and available potassium ( AK) content in tea garden. There was an extremely significant ( P<
0.01) positive correlation between R, and TP, TK and AK content in P. massoniana forest. There was and a significant ( P<
0.05) positive correlation between R, and TK, AK and MBN content in C. henryi forest. The R, of bare land was
significantly ( P<0.05) affected by MBN content. The R* of multiple stepwise regression equations in four kinds of forest
land are all close to 1. In summary, the soil respiration of tea garden and P. massoniana forest were higher, and the soil
respiration of all forest land showed the seasonal dynamics of summer > spring > autumn > winter. The correlation between
temperature and soil respiration, and the correlation between moisture and soil respiration were significant. Temperature and
moisture were dominant factors in the seasonal change of soil respiration in subtropical mountain area with abundant
hydrothermal conditions. Among them, the response of soil respiration to hydrothermal factors in tea garden of Wuyi
Mountain was the most sensitive among four forest lands. In addition to temperature and moisture, the soil respiration of
various forest lands was greatly affected by P and K elements, among which tea garden was mainly affected by P element,

and that of P. massoniana forest was more affected by K element.
Key Words: soil respiration; seasonal dynamics; temperature; soil moisture; soil nutrients; Wuyishan National Park
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i ( Ageratum conyzoides L.) .

R1 TR T B M R

Table 1 Soil chemical properties of different study areas

MM Forest land M Stand age/a pH TC/(g/kg) TN/ (g/kg)
45BE Tea garden 10 4.53+0.07 6.69+0.45 1.52+0.03
Iy Pinus massoniana forest 10 4.42+0.23 5.84+0.62 1.10+0.07
HEZE Castanea henryi forest 10 4.49+0.14 8.3420.74 1.64+0.07
#Hh Bare land — 4.92+0.28 4.39+0.46 0.86+0.09

TC. 4Bk Total Carbon; TN 4% Total Nitrogen

®2 FEERER

Table 2 Fertilization in tea garden

A ] Time FER Form A2 Type JHHE Amount/ ( kg/667m?)
11 A _I-fi] Early November A AHUE 30

2 A FH] Late February B =R=gilit 10

5 H T ) Late May BLEY o ZHM RE 20,10

7 A F A Late July BAE =R=gilit 10

A | s
Y
ERa
B RALARK 0 20 km

1 FREUE

Fig.1 Research area map

1.2 RSB S ik

2016 49 H  7E#H A5 (10 a) HEFEAR(10 a) SHRRAAR(10 a) N4 SIFEHLEE AR A 20 mx20 m (1)
R IFAE TR I BEAL I B 5 AR TR RS DA R PVC LI T o - Pl K — i
4 HAR 16 em 5 11.5 em [ PVC IR EA Lrp AR AR 5.5 em, Hi F 5 em, [REPRE IR ESHY
Z Wi BTG SR BRSSP R AN B R A, R B S, BAEE 24 h R A
REMEAT - 4TI I 2t 5 LAy T, AT — RV PR AN 44

K FH Li—8100 FF %2 - HE s 8 F € R 48, T 2016 4F 10 H (FkZ) (2017 45 1 H (X Z) 2017 44 H
(FZ) 2017 7 H (HZ) B WG U1 R, 43 6 4 A FRHLEDT 1 HERE 0 38 ( Soil respiration rate,
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Fig.2 Daily variation of soil respiration in different forest land
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Fig.3 Seasonal variation of soil respiration in different forest land
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Fig.4 Daily variation of near surface air temperature in different forest land
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Fig.5 Daily variation of soil temperature and soil moisture in different forest land
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Fig.6 Seasonal variation of near surface air temperature, soil temperature and soil moisture in different forest land
®3 FERBIEFRSHEETEEN
Table 3 Vertical profile changes of soil nutrients in different forest lands
w4 Hn iE B 2R KA 2 HR Exi AL
Season Forest type Soil TC N HN TP AP TK AK
layer/cm /(¢/ke) /(g/kg) /(mg/kg) /(g/kg) /(mg/kg) /(¢/kg) /(mg/kg)
% Spring K[ Tea garden 0—10 9.47+2.23Ba 2.00£0.10Ba 76.49+2.13Aa 0.81£0.04Aa 60.41£2.99Aa 1.630.08Ba 50.16+2.86Aa
1020 6.40+1.47Bh 1.87£0.06Bab  44.32+8.07Ab 0.69+0.05Ah 37.49+3.91Bh 1.63+0.02Ba 46.70+4.49Aa
20—30 3.97+0.46Bb 1.69+0.15Bb 34.05£6.99Ab 0.6020.05Ah 31.63£3.93Ab  1.71£0.21BCa 45.83+2.37ABa
DR 0—10 10.17+0.49Ba 1.29+0.24Ca 34.99+4.01Ba 0.52+0.02Ba 10.08+1.04Ca 1.62+0.06Ba 40.82+0.64Ba
Pinus massoniana forest 10—20 6.57+0.97Bh 1.18+0.10Ca 28.45+5.82Bah 0.52+0.02Ba 9.57+0.94Ba 1.63£0.15Ba 39.44+1.39Aa
2030 3.40£1.22Bc 1.13+0.06Ca 23.32+4.04Bh 0.50+0.01Ba 9.02+0.3Ba 1.56+0.07Ca 35.53+1.32Ch
MR 0—10 14.73£2.00Aa 3.17£0.42Aa 71.87+8.51Aa 0.61+0.05Ba 20.04+0.97Ba 1.7020.06Bb 46.50+4.63Aa
Castanea henryi forest 10—20 11.67£1.75Aab  2.61:0.42Aab  46.17+2.79Ab 0.56:0.09Ba 12.66+1.24Ab 1.78+0.05Ba 42.14£4.51Aa
2030 9.43+1.10Ab 2.17:0.21Ab  28.93£6.31ABc  0.51:0.06Ba 10.48+1.03Bb 1.84£0.13Ba 42.232.15Ba
#H Bare land 0—10 9.4+1.48Ba 1.16+0.21Ca 29.86+8.43Ba 0.52+0.06Ba 10.34+0.5Ca 2.35+0.34Ab 40.57+3.96Bh
10—20 4.10+1.40Bb 0.82+0.11Ch 22.39+5.60Ba 0.49+0.05Ba 9.7+0.26Ba 2.62+0.06Aa 43.52+1.77Aab
20—30 3.33£1.00Bb 0.77+0.09Db 20.53+3.53Ba 0.44:0.02Ba 9.52+0.42Ba 2.68+0.09Aa 47.93£3.23Aa
2% Summer K[l 0—10 9.47+2.04Aa 1.30£0.20ABa  62.97+¢8.38Ba  0.73:0.07ABa  50.39+3.72Aa 1.46£0.15Ca 55.273.82Aa
10—20 8.23+1.63Aa 1.22+0.11Aab  48.51£5.65Ab 0.56+0.14Aa 36.98+2.26Ab 1.59+0.10Ba 49.19+3.78Ab
20—30 3.60£0.75ABb  0.90+0.17Ab 28.45£3.76Ac 0.5020.15Aa 21.62+2.96Ac 1.610.04Ba 48.49+3.02Bh
LEM 0—10 8.60+1.77ABa 1.01£0.32Ba 42.93£6.31Ca 0.50£0.01Ba 10.47£1.47Ca 1.62+0.05BCa 38.61+3.38Ca
1020 5.97+1.68ABab  0.90+0.10Ba  34.06+4.65Bab  0.49+0.01Aa 9.99+0.63Ca 1.68+0.05Ba 36.08+4.19Ba
20—30 4.43£0.78Ab 0.7620.06Aa 25.66+3.52Ab 0.42+0.09Aa 9.58+0.26Ca 1.68+0.02Ba 34.88+3.12Ca
i 0—10 11.70+1.40Aa 1.63£0.29Aa 97.01£7.16Aa 0.55£0.02Ba 26.8+3+.03Ba 1.67+0.07Ba 49.76+1.60ABa
10—20 6.00+1.23ABb  1.13£0.15ABb  58.79+7.27Ab 0.55+0.09Aa 18.75£2.27Bb 1.74£0.03Ba 46.31£3.21Ab
2030 3.00£0.36Bc 0.87+0.06Ab 31.2626.32Ac 0.51+0.05Aa 13.91£1.58b 1.74+0.09Ba 46.49+3.28Bab
b 0—10 6.3£1.05Ba 1.050.23Ba 35.92+6.62Ca 0.49+0.01Ba 10.88+0.81Ca 1.95+0.16Ah 46.60+2.78Ba
10—20 4.03+0.84Bb 0.93£0.15Ba 27.53£5.83Ba 0.45£0.01Ab  10.06£0.65Cab  2.48+0.36Aa 50.03£4.25Aa
2030 3.10£0.53Bb 0.92+0.10Aa 14.32+1.52Bb 0.43£0.03Ab 9.61+0.38Ch 2.47+0.22Aab 53.06+3.27Aa
2 Auumn  F[E 0—10 11.50+1.44Aa 2.700.15Aa 51.31:8.85Ba 0.34+0.05Ba 12.54+1.41Aa 0.64+0.12Ba 30.64+3.48Aa

http ; //www.ecologica.cn



3596 JAE = 41 4
- S if’g 2h 2% HKIRR 2 ARk 24 A
Season Foret type Soil TC T™N HN TP AP TK AK

’ layer/cm /(¢/ke) /(g/kg) /(mg/kg) /(¢/ke) /(mg/kg) /(¢/ke) /(mg/kg)
10—20 5.93+1.55ABb 2.13+0.41Ab 28.45+3.71Bb 0.36£0.11Aa 11.64+1.46Aa 0.68+0.10Ba 22.41+4.14Bb

20—30 2.07+0.86Bc 1.30£0.20Ac 9.80+2.80Cc 0.30£0.03Aa 10.9+1.47Aa 0.59+0.05Ca 19.57+3.49BCh

DM 0—10 8.63+1.04Ba 1.73£0.51Ba 37.78+3.51Ca 0.39+0.04ABa 11.44£0.66Aa 0.64+0.15Ba 22.78+0.85Ba
10—20 4.00+0.82ABb 1.55+0.22Ba 32.65+6.79Ba 0.33£0.05Aa 10.11+0.32Bab 0.69+0.12Ba 16.66+2.44Bh

20—30 3.37£0.61ABh 1.46+0.10Aa 17.73+2.83Bb 0.31£0.04Aa 9.63+0.51Ab 0.76+0.10Ba 15.95+2.75Ch

i 0—10  1230:2.60Aa  2.33:026Aa  81.63:7.494a  051:0.15Aa  12.68:1.054a  0.77:0.04ABb  24.48+3.58Ba
10—20 7.20+2.86Ab 1.60+0.20Bb 64.85+9.34Ab 0.36£0.04Aa 11.56+0.12Ab 0.67+0.11Bb 21.32+2.46Ba

20—30  4.20:0954b  L13:0.14Ac  34.99:140Ac  0.32¢0.024a  10.51£0.54b  0.83:0.06Ba  23.28:2.24Ba

B 0—10 5.20£1.05Ca 0.88+0.19Ca 18.66+5.30Da 0.35£0.06Ba 11.3£0.55Aa 0.92+0.09Ah 25.60+3.68ABa
10—20  3.07¢132Bb  0.80£0.17Ca  13.53:3.52Ca  0.31:0.04Aa  10.86:0.45ABa  1.24:0.09Aa  29.52:4.814a

20—30  243:031Bb  0.76:021Ba  11.66:2.08Ca  0.29:0.04Aa  10.94:0.88Aa  1.31:0.06Aa  31.09£1.954a

& Winter Kb 0—10 11.00+0.89Aa 1.43+0.15Aa 84.91£10.60Aa 0.49+0.10Ba 13.98+0.17Aa 0.68+0.05ABa 32.07+2.48Aa
10—20  543:123Ab  0.94:0.05Ah  55.50:9.004b  0.34£0.024b  12.6:0.154b  0.77:0.04Ba  26.80:2.87Ab

20—30 3.17£1.10 Ac 0.70+£0.10ABc 32.19+4.12Ac¢ 0.31+0.01Ab 11.72+0.32Ac 0.75+0.06Ba 24.52+3.06Bh

DR 0—10  1023:253Aa  1.10:0.35ABa  33.59:1.39Ca  033:0.05Aa  10.85:0.28Ba  0.58:0.13Ba  21.80+3.91Ba
10—20 2.70+0.72Bb 0.63+0.25Aab 12.60+1.40Ch 0.28£0.03Aa 9.96+0.54Bh 0.59£0.04Ba 16.57+1.78Bab

20—30 2.03+0.84ABh 0.47+0.16Bb 9.80+1.06Bc 0.26+0.04Aa 9.44+0.43Bb 0.66+0.08Ba 13.67+2.81Ch

BT 0—10 11.40+0.85Aa 1.33£0.21ABa 66.25+4.96Ba 0.37+0.06Aa 10.94+1.73Ba 0.62+0.04Ba 30.87+4.36Aa
10—20 5.63+1.68Ah 0.93+0.24Aab 35.92+0.81Bh 0.32+0.05Aa 8.93+0.68Ca 0.57+0.07Ba 23.37+1.22Aa

20—30 2.80+0.53ABc 0.73+0.15Ab 30.79+2.81Ab 0.30£0.03Aa 8.47+0.35Ca 0.68+0.09Ba 25.61+4.12Ba

i 0—10 6.80+1.31Ba 1.01£0.20Ba 25.65+4.27Ca 0.31£0.02Aa 9.08+0.35Ca 0.77+0.13Ab 22.86+3.21Bc
10—20 3.13+0.76Bb 0.67+0.12Ab 18.19+1.40Ch 0.30+0.02Aab 8.64+0.56Ca 1.03+0.18Aab 28.24+1.28Ab

230 1.63+0.21Bb 0.53+0.11ABb 11.20£1.04Bc 0.27+0.01Ab 8.48+0.46BCa 1.18+0.06Aa 32.28+2.21Aa

ARG FRFR F— 1 B AR M 257 83 (P<0.05) ; AF)/NEG FH R R — M A il + 2R L% (P<0.05) ;HN; /K% Hydrolyzed nitrogen; TP 2o Total phosphorus ; AP ; H
R Available phosphorus ; TK ; 2% Total potassium; AK: AL Available potassium

R4 TRKMTERENR BSENEEHNTEL

Table 4 Vertical profile changes of soil microbial biomass carbon and nitrogen in different forest lands

AT T2 BE FES ZE s
Forest type Soil layer/cm Spring Summer Autumn Winte
MBC/ (mg/kg) ZK 0—10 370.20+48.62Ba  481.15+35.88Ba  468.81+112.15Aa 265.58+100.87ABa
10—20 346.74+64.89Aa 410.25+45.13Aab 334.72+58.95Bab  246.47+98.28Aa
20—30 174.49+41.04BCh 348.90+63.41Ab 262.99+39.05ABb 185.33+64.91ABa
LEM 0—10 586.50+74.84Aa  609.56+61.30Aa 537.10+90.01Aa  376.40+82.04Aa
Pinus massoniana forest 10—20 463.82+36.12Aa  481.26+51.08Aab 520.30+85.92Aa  288.51+63.07Aa
20—30 377.57+40.55Aa 400.66+35.82Ab 349.89+39.52Ab  246.48+37.91Aa
HEDSE 0—10 399.55+36.27Ba  450.45+84.11Ba  416.57+87.17Aa  431.78+108.18Aa
Castanea henryi forest 10—20 311.20+46.05Aab 412.17+86.82Aa 301.19+57.75Ba  240.74+44.64Ab
20—30 252.73+42.61ABb 247.31+21.54Bb 224.93+96.80Ba  221.65+35.44Ab
i 0—10 47.01+£17.31Ca 61.35+£19.56Ca  47.53+0.83Ba 45.35+11.77Ba
10—20 41.12+11.40Ba 44.08+11.81Bab 37.75+5.99Cab 29.67+3.50Ba
20—30 37.21+£13.55Ca 24.84+2.78Ch 23.46+9.58Ch 28.14+5.83Ba
MBN/(mg/kg) e 0—10 31.80+7.83Aa 98.86+13.02Aa  51.71+5.30Aa 31.25+7.44ABa
10—20 20.05+7.63Aa 85.04+13.73Aab 42.45+6.68Aab 30.42+1.96Aa
20—30 17.41+7.63Ab 76.05+13.13Ab  35.16+2.24Ab 27.38+5.54Aa
LR 0—10 23.51+5.184a  82.96+27.90Aa  46.46+3.01Aa 36.22+2.18Aa
10—20 17.28+6.84Aa 70.56+16.34Aab  41.07+2.12Aa 25.99+4.80Aa
20—30 15.21+5.17Aa 63.61+13.81Ab  33.32+3.39Ab 20.74+7.38Aa
HESE 0—10 22.12+1.31Ba 49.09+5.58Ba 42.58+1.87Aa 37.03+5.69Aa
10—20 19.08+1.78Aab  45.31+4.89Aa 39.27+2.15Ba 29.63+5.04Ab
20—30 12.73+1.67BCb ~ 29.04+6.12Bb 33.46+4.23Ba 24.33+4.88Ab
i 0—10 12.03+3.43Ca 30.43+3.91Ca 21.15+7.66Ba 14.52+1.69Ba
10—20 11.06+1.95Ba 29.03+6.12Bab  17.97+7.83Cab 11.06+1.96Ba
20—30 6.36+1.71Ca 22.08+5.94Ch 9.54+5.45Ch 9.82+2.04Ba

ARG TR ] — b JZ A R ] 25 52 .35 (P<0.05) s A R)/ING F R (7] — R AN [] = ) 25 5 .25 (P<0.05) s MBC: A4 A=)
B Microbial biomass carbon; MBN: fi{/: %) 4= ¥ & Microbial biomass Nitrogen
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2.3.3  AN[EMHL 3SR PR ik RS B ZE T AR ML

BARHY HIEFE D FIRE DR RS R R B R R BT AR, REUER TC SR IEEEER,
WHET o/kg Zidi, HN A& R R (57.53 mg/kg) , BRKZ=RYIL 2 7%, RRAMKRIUZERY TC & iEAHZE AR, 1
£ 6 ¢/kg /oAy HN 422 (18.66 mg/kg) W F AR T HALRTT AP & HITE 10 mg/kg 2247, TEWI I Z 1y 22
o HESDAMRIUZER) TC & HT(11.94 g/ke) W35 T HABZTY, TN &85 (2.65 g/kg) >k (1.69 g/kg) >E
(1.21 g/kg) >%&(1.00 g/kg) ,AP & H 5 K (19.82 mg/kg) ,MBC S22 ARE, MHbIUFEL TC &&
BERAK, TN FRBTE 0.8 g/kg Zi47, AP Fi (10 mg/kg Z247) T EZE S, 4 Pk MBN & w38 2 >
B> >F

[Fi] — 2 5 N [RDMR AL Y 39655 53 RGO A: Wi R0 & S AP AE 25 5 . TC % b S 300 L A SR > 2 el > 2 R A K>
PRIBAGELEE TN CHN TP AP R A0 M 5 MRS #M, & BRI AP Fatmm T
Tl HE | 25 bel 5 2 43.18 mg/kg, H 7 36.33 mg/kg, HAUMHLAY AP F 8 TE 10 mg/kg o7, #RHLAY TK & &
B3 R TR, B BRI AK AR 4 Rt bR/, MBC 1 i B S R AA MRS A5 | MR > 1
FORLEE , AP B U 2R 1 MBC &5 4B 45 7E 40 mg/kg A4, TG Al T Hoftb bR, MBN 255 25 bl > 5 R A > 4
SR 2 4 FhObRHLAY) MBN 5 822 St K, B R 25 Bel (86.65 mg/kg) 5 /DAYRRHE (27.18 me/kg) #H 2=
59.47 mg/kg (&l 7)
2.4 R[REIARH A SR 5 KA - | SRR SRR Mt RN OC R
2.4.1  URI[RIMRHE A 2800 0 i AR | MR R - R ) R

G XF 4 TR Y - S R R R - (O b TR L - R | R R ) HEAT B [ A 3 A, AR
BOBAY SRR L AR AR | 2 T R A R T bR SR 7R AR AR e R 4O B R AL () 8 ), MR
A DL S 25 el A T 57 - 1R R+ R S K (R 43 1R 0.77 F10.78) , TR 1) 1P 27
HHERE (R =0.27) WK TR, AR5 06 B fe i, RP R 3 0.7 DAL TR LY R AN 20.3
I b TR IR - SR 5 A TR %) G R AR rh | R 2 IR AR 2 Bl SRR LG B R T
FEFARE IS G 48 BT (G b T ) RV PR AR T (3R ) . R S PR ) 5C R BRI 4 Fil
ALY IE T 2 AR
2.4.2  A[EDMcHE HHERFI SR IVE TR A OCR

4 FivRSTIRY e -3 R W ) S N7 1) - 5 R RO TR X 2 el ) - SRR AL B R RP A % 0.8,
e T A = ARk, I EL R TR R R SR AR I R AR P RGE T R R ST
PR EC PR BRI A b T SRR A T = DR DA 437 45 380 A 4 PR AR TR % 255 el P 5 R A AR UL & AR T £
BEIREE VO AR T = PR 2 AR A (A [RTUEE ) E SEARRD R b 1 - SO G A L B AR, R 43
Wk 0.565 F110.281(F 5) .
2.4.3  N[EDMRHE A+ HERF I 43R A - SO Wi AU R

5B () - 3EEIR 5 TP AP TK  AK & B A7 EM 3 (P<0.01) IEM 56, o R ARARAY L3 0E I 52 TP TK |
AK IR I 535 (P<0.05)  HESEMRAY PR 5 TK AK MBN 5 it SESLIEAT G, B0 - NP I 2 MBN
TR W (R 6) o 4 Flobkil RO E R 4 BSR4 B LR MRS R R Y B, BR 2K A
FHb, bl R HEF I 2 EE A2 P OC RN, D AN 3P 7 K SRR (£ T) .,

3 e

TIPSR R S R GRAGEA EEE R, 5y 2 B AR YRR N R R, AR SO R R L], i
ST 4 Fofb il - ST IR 9 24 14 S A B 0 AR A R R B AR [R] 5 A FE T B A L, R R T
T | R A R R R W R AR (RS FSERSK) . IR A Sh AR AR S
(EEB AF L0 PNEEHET ST A5 SR — B, TRLRE RN B S 3T 1) 5 AR K, A B S A N R AN
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Fig.7 Seasonal variation of soil nutrient, soil microbial biomass carbon and nitrogen content in different forest land

R KRE F1 R A — T2 AR RIAH ] 22 57 B 3 (P<0.05) s ARl/INE TR [ — b AN [R] + )2 18] 22 57 B3 (P<0.05)

ST S A T R PR T PR T AR (O TR R IR ) 5 o SR 2 ] £ O FR AR
AR SO T e R 3R BRI R PR R RO 22 3T e A — 0 TR TR R R 2 el S
AR 1Y LSNP IR A 4507 . 1 25 B TERFSC IR 5 LTI 1 G 3R B8 P ek 452202 (AR SO 9
BRSO By FE MM i 17 R -5 SRR 1 S R A Ay . H TS A A A )iz i LR 5 1 b
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Fig.8 Relationship between soil respiration rate and near surface air temperature, soil temperature and soil moisture in different

forest lands
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Table 5 The composite model of soil respiration and near surface temperature, soil temperature and soil moisture in different forest land

Mt Forest land i Model [B]J9 77 & Regression equation R? P
251 Tea garden 2t R B (B A1) R,=-0.015+0.06W+0.0787T, 0.788 <0.05
i L/ YN ED) R,=0.011+0.052T,+0.056 W+0.028T, 0.795 <0.05
X B R B In(R,)=0.244+0.012T,In( W) 0.774 <0.05
TESRER B R, =0.416e%020 T, o452 0.800 <0.05
AR LR B (B W) R,=0.279+0.13T, 0.448 <0.05
Pinus massoniana forest LN (HEA M) R,=0.05+0.146T,-0.017W+0.014T, 0.451 <0.05
X R AL In(R,)=0.398+0.009T,In( W) 0.471 <0.05
TR ER L R, =1.099¢"035 2 0081 0.431 <0.05
ol T SR R R (B4 1A ) R,=0.218+0.101T, 0.552 <0.05
Castanea henryi forest MR (HEA M) R,=-0.068+0.064T,-0.008W+0.063T, 0.565 <0.05
B REL In(R;)=0.155+0.01T,In( W) 0.497 <0.05
Te-1eBR R, =1.187¢00 1y -0-24 0.559 <0.05
#Hh Bare land LR B (B ET) R,=1.231+0.066T,-0.06T, 0.266 <0.05
Sk BRI (HEA ) R,=1.227-0.059T,+0.00052W+0.066T 0.284 <0.05
S R In(R,)=0.152+0.003T,In( W) 0.111 <0.05
TR R B R, =1.016¢%" T2 03! 0.145 <0.05

R, T3ENFIR Soil respiration; T, : ITHIEI“THE Near surface air temperature; T, TIEIREE Soil temperature; W. 3R Soil moisture

F6 AR TERSMBEDR. S TEFRAIEXE
Table 6 Correlation of soil respiration with soil nutrients and soil microbial biomass carbon and nitrogen in different forest land

it kb R HESE s

Forest land Tea garden Pinus massoniana forest ~Castanea henryi forest Bare land
4k TC/ (g/kg) -0.100 -0.096 -0.241 -0.365"
S5 TN/ (g/kg) -0.297 -0.081 -0.232 0.098
JK RS HN/ (mg/kg) -0.096 0.213 -0.053 -0.163
4T TP/ (g/kg) 0.542** 0.491 ** 0.227 0.014
3 AP/ (mg/kg) 0.530 ** -0.303 0.217 0.164
S TK/ (g/kg) 0.719 ** 0.648 ** 0.374* 0.120
HEH AK/ (mg/kg) 0.736 " 0.502** 0.362* 0.346 *
AE Y E YRR MBC/ (mg/kg) 0.503 0.576" 0.514 0.169
AP A Wi A MBN/ (mg/kg) 0.614" 0.329 0.595* 0.753 **

* P<0.05; * * P<0.01

R7 TREKMTEFRSTEFRSIMENR BLIENXR

Table 7 Relationship between soil respiration and soil nutrients and soil microbial carbon and nitrogen content in different forest lands

M Forest land [A1 9752 Regression equation R? P

45BEl Tea garden R, =2.887-17.981 X (qp, +0.122X yp) +0.161X 1y, 0.998 < 0.01
LM Pinus massoniana forest R, =0.606+6.984 X 1p) +3.759 X 1y =0.172 X 4y, 0.999 < 0.01
HEZE Castanea henryi forest R, =-0.355+1.222 X 1, —0.014 X, +0.053 Xy, 0.999 < 0.01
#Hh Bare land R, ==1.645+1.183 X 3¢y =0.123 Xy, +0.155 X (i, 0.987 < 0.01

TEASCWFTERY 4 Fiobkat o, 2% bl () L NP AE 4 Rkt b s (=19 200 3.10 pmol m™ s7") |, A
TR Y 4 SR A A WIS B 1 1 M g TS TR AN M, MR I AL R AR AR R - S S
Y2 5L E AL S IR e R R A HAE BRSBTS A 5 e B
2 IR B B R A5 A T AR TR S AR N KRR A5 7 A 2 5 i Ebt A 707 5 2 S, AR TR bRt 1 = 3
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A | SR PR RIAR B¢ 3 T 32 B 500, 46 1 e S NP 7™ A 22 53 0 ik SROMRATR AT B8 2 v, AR o, R
A | AR P RS TE B A B D3 XU PR Y R - 800 B S5 A A AR 32 B RS 5 22 1 5% el R 5 JRE A
ARH HEBAR, PRI - S S R A =AMt e i, ol TFORRMIRAE , 2 A At gy /b | B 2B Ak 22 (]
PR A et R 22 | 25k Pl 10 T I SN B2 R T D R AR AR okl R A el B IPIRE v 4 JE A
T b2 Pl 2 AT IR (SRR AR B, R g AR AR R AR R DR RUE T 2
SR Ay o] - P AR D BEAE P A B PR P R R C N TR R T R Y R ¢ N SR TR
PRET S RS RN S W RETE AT AR R ) | -3 MBC \MBN 5 4 23 500 -39 9 5 BTG Ak AN 4
FICR I, T AT AL TSGR W A e R, 2000 2R IR A A G, D S I Bk T 2 R
Py AR WSO SR A AU G Wk ik T R A D R (AR SO Y R R
IR 3 46 5 TC TN SEAHOCHEAR W3, KM P K JC3R LUK MBN AH OGRS , R AR b 4 38 AL & 4 +
HERP IR S DTN, 35 7K 5 7 X o R MR NP IR  WF5E 45 SRAR L, + 3P 5 TC TN JE fil 5 A
KKF IR BT A SRR C 20 L eI ™ A o, 7 L3 BRB LL B T B XA T
AR I E R AR A AR E P KUK, e P UK s BRI A s, 548 0 2 ol e Al 22 52 )
TN SRR LE, A = FbRi T2 BTG A A R C N SRR, IR
32 C N JTTRIMAET P K JOR ; MR S B 508 , Sk Z A HLST, L P I A 5 TC MBN 5 B &
T

SRR A O A 2 R G A B A —FR 03, W AR A R G e - A R s A8 T TR & o SR BT
ERHARLE , HESE 2R b | AN SE AR Y M SR A S T ORRIELE K o B TR 1 RE D B s | LRI A BE
JI¥EaE A —E R RS R R R A SRR AR T AR AR A 2 2R T 00V A RMR M Y AT R R
2% el L SR A2 K IR s M AR, HLS AR A L, 1SRRI R A s, iR L S b 3 44
AR 2R TR R 2 A i K1 R R 2 7l , 2 22 5 B Bl 1) e HE O T, 3 5 Btk — 2P I
-SRI ) 5 0 R 2R AR 22 1T A2 2%, 6T T e 3R 1 L DX - SRR £ AR 2 PRl AR SO R A TP . A T B A
FHZR G e B - SRR ) A8 A LIS 0 A 32, 764 5 RO SE o o 25 i B R 75 1 . LS A M ie s N80
ZHAEN X LSRR A SE , JF H b RV SR L el i A 55 A % el AR AR X AT, 3o - S i
SO ] BRI (E A B HERERD S R A4 Jn A58 vh 2 A ol 2O 970, B3P e — A s 58 4k
AR ERARG A HUIE T L e i A A L | 3 7 BT A4 5 A 6 S A W I, AN Wi 5 50 3 - R
BT R 5L
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