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Abstract; Soil respiration, as an important ecological process of material cycle and energy flow in forest ecosystem, is one
of the main fluxes in the global carbon cycle, and plays an important role in the global carbon cycle and carbon balance.
There are many factors that affect forest soil respiration, mainly non—biological factors such as soil temperature, water
content and air temperature, etc. However, with different climatic zones and forest types, forest age has an important impact
on carbon storage and carbon distribution in forest ecosystems, and there is also great uncertainty of the impact on soil
respiration. In this paper, soil carbon flux system LI-8100 was used to measure soil respiration and its components in

Castanopsts eyrei forests (18 a, 36 a, 54 a, and 72 a) of different forest ages in Wuyishan Nature Reserve. Meanwhile , soil
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temperature of 5 cm depth and soil water content were simultaneously measured. The results showed that; (1) the seasonal
dynamics of soil respiration in Castanopsis eyrei forests with different forest ages presented a single peak trend, and the
effect of forest age on soil respiration in winter was not significant ( P>0.05). The soil respiration in 18 a Castanopsis eyrei
forests in autumn was significantly different from that of the other three forest ages (P<0.05), and the forest age had no
significant effect on the seasonal changes of soil water content (P > 0.05). (2) Fitting R of soil temperature of 5 cm depth
and soil respiration in different forest age Castanopsis eyrei forest was significantly higher than fitting R” of soil water content
with soil respiration. With the increase of forest age, the @, value of soil respiration temperature sensitivity index showed an
upward trend, which was 1.551, 1.589, 1.640 and 1.664 in turn, while the Q,, value of soil respiration temperature
sensitivity index of 54 a and 72 a Castanopsts eyret forest was significantly higher than that of 18 a and 36 a Castanopsis eyrei
forest (P < 0.05). (3) Soil water content and soil temperature of 5 ¢cm depth together explain 86%—90.3% of soil
respiration variation. The root biomass of 0—60 cm soil layer and soil temperature of 5 em depth jointly explain 88.3%—
91.8% of soil respiration variation. Thus it can be seen that the two-factor fitting of biological factor and abiotic factor can
better explain the soil respiration variation of different forest ages. When studying the soil respiration and carbon sink
function of forest vegetation in the future, the determination of biological factors should be strengthened on the basis of

considering the difference of forest age and season.

Key Words: Wuyishan Nature Reserve; Castanopsis eyrei; age of stand; soil respiration

- M Sy i A S R e b B K BB PR, 41 B 2000 Pg +HETEAHLER & 1500 Pg + 4 HLER' . A FRR
b AR A a N AR BRI Y CO, 2 Ak A BORHBR B BRI €O, 10 A5 L B 4 S I (Soil
respiration , R ) 7= A5 AT/ NS AR AR 0] BEXT KA CO, M BE | A BRms A 7= A A R R RE R ) R by i A
BRGMEM,H R 5 EIFILAY 69% , FRAK RS ELESE W 5 BRI B sh A5 | B Bl A 245 &R
GERRAGE PR TR RN A R SR AR A 58 R R Rl R —

RyZS I KK e A2 NG Sh G LR R R LA R ma > b PR R AR A B bk
A Y YRR R R R AR SRR A R e AR 2 e bR
ARUE B3, BRI R LB B 2540 SR 0 & BE R 2 e A AR AL 0 S ) MR AR e R v A 7= T AR AT
i AEY R ZERE SRR AR S R G RRRARRRBRIE PR L Ewel 4556 TR FRAK RFFTE R,
BE AR, R B2 38K 5 Saiz 7EXF AR RIMKIE L IE =42 ROFFE R, R BEMRI IS K | 2508/ N e e
B IR FEARIS B R AR RFIE R, REIL SARIR (56 R 0F A B L dt ] 0L, AR it
R BhASZE AT W (I 58 25 AT AT AR R I A

B L A SR AR IX TR o I R B S B I AR AR R SE AP AR PR X B MV R 1 A 4R
AP X SR R T AR P 3R 22— e P A R AE S R G b A EE A R, iR
FEHTRE RIRFR R FMRIS A8 ACREIE B L RZ i HL R | X6 1 WA PEAS AR DX AR MR AR 25 R Bl i 2 B A 0 2 T
B X, H RS T X SRR AR 58 32 B2 42 vh /e B AR AR IS 45 MR AE S A JAIE Y R
WV I, L RGFSE EBAEIR TS K AR AR R Ry H ShAS AR, 50 B e Al A YR 2R R
R, HASEAYRE M K A AR R R R AR B i P A SRR ¢, R C
By AR FE AR SRR FAE S P AR 26 R TR AT HLHI T 7 MR B0 | it 6 38Kk 4y IR
P AR SR 25 M A AR 3R 43 A AR 2R I A 2E R, 1 T %F 0l = A= s DAERER L A AR PRI X 4 A4
W B BORIRTIAEAR (18 .36 .54 .72 a) ABFFERTGE , BIEIRIT (1) FHAEAR R M HAH 43 BEZE T AR A a3 (2) #R %%
SO R EZE R R Rl 26 0 R 3R MRS 1) A8 A 35 S FL 55 R TR I

http ; //www.ecologica.cn



Bt
%

2328 H Eire 41 4

1 #MRERFE
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WFFE A L TR AR R X N (27°33'N, 117°27'E) o IZHBIX A TR LKL, P34 144 1200 m,
TSR ETRA L, TR 2158 m, AUMRJR LB 1 ME AT 2= KU AR 18.1°C AR /K BETE 2000 mm 2245, 4F
HXPR Ly 82%—85% , JEFRIIA 252—272 d > DX PN BLAF HH 57 [R) 6 JEE TR AU K (A7 Ji 5 B Y v A Ay 2R
ARG, M HEAR IO ML 2 i AR, ) A TEHE IR 400—1100 m Ak, 28R 532 KARBRAN TR B8
UCLEAR, 58 2B A H BURR MR 7 ) SR B R LAt DN 3982 1 70 A MU 2 25 2 ¥ 4K 700 m LR WAL
1§ 700—1100 m K #ELIIE 1100—1900 m K E#HE 1900 m LA A 1L B fig o1

S DXRE A TR T L AR PR DXCAE 2 0l LA AR R ERE AR V& I, TR 3 B2 Ry 700 m, FHE 7% A ITRE AR
AWy & Z UIT i H R MR - TR 2 > PR I8 2 STEARZ S FAZ  BETK 1) shannon-Wiener Z2HF 145 £
4 3.814, Simpson $8ECH 0.908, 55 FEAE 90% LA b S PEAAS [RIARES BHHRE O 1 B0 02 A4 52 ), A BIFSE R 25
AR TRI 2, LB RS KSR AR 4 PRS2 (18 .36 .54 .72 a) WAFFE X4, BIAE AR /34T Fh AR MRS Bl
O SR A A ARG ARG RJAT [ I 0 5 A PR AR AR 0 I T AR5 B0 ey A AR 35 B S AR (R 1) .
SO U | IR 22 5 IR R 22 S I DR bl ) 22 501, WE S BEE B Rr Z IR A FE B /N T 10 ki,

M AEBREDL : 72 a FIREMRI AR AR K, S6E 2 1S PAD 8 i ey, AR3-4 BE R 1189 B/ hm? | T AR J2 20 JURP I 2y
T XAk ( Cyclobalanopsis glauca) | 7% ¥ ( Castanopsis sclerophylla ) . 7K i ( Schima superba ) . 1 £k ( Lithocarpus
glabra) \FAWe¥% ( Castanopsis fordii) , [FIFHEAZ M A1l ( Photinia glabra) | ILIFEHE ( Elaeocarpus sylvestris) | 1LITH,
(Symplocos sumuniia) SEWFH, FEARJE EEMFIA LT (Mlex chinensis) A (Eurya loquaiana) 55, FEA JZ
i £ Z IR ( Lophatherum gracile) T ( Dicranopreris dichotoma ) SEF Y ; #H3E T 7 2a FithEIK, 54 a BHHE
MRBAR B3 5 2P BE BA S A8 /N AR5 B 1231 #k/hm?, 5l J2 78 35 2 0 56% , T K241 Fp 28 E oA
faf ( Schima superba) \Z5FEHN (Masson pine) | LI #E9E ( Elaeocarpus sylvestris) 2K ( Cunninghamia lanceolata) %
5 (Illex chinensis) % | FEARJZ T2 R B3 /D BEAT ( Oligostachyum oedogonatum ) %R 4% ( Rhododendron ovatum) |
H24EE ( Pleioblastus yixingensis ) ; WA JZBEE YR £ % i 5L ( Diplopterygium glaucum ) 3% Il ( Spatholobus
suberectus Dunn ) 25 AP B ;36 a SHEAEMARAST 2R R0 1279 #k/hm? | 5 27 35 0 48% , MR A £ 1)
FEAR BRI , 2 R/ N IR ( Syzygium grijsii) BEMA 4G ( Photinia prunifolia) 7548 ( Syzygium buifolium) |
FHREALAY (R.champinicane ) 55 ;18 a FIMREMRIIAR I/ N  BRAM 5 BE A 1478 BR/hm? ek )22 81 o5 B8 O 39% , A1 A4
22 M ARFT (Schima superba) 54 ( Rhododendron ovatum) \T-H: ( Dicranopreris dichotoma) )& ( Woodwardia
japonica) JREFAFEBS ( Rhododendron latoucheae ) “5AFh | i R TF A

TE 4 PO FIAREE (18 36,54 .72 a) HithE KIRMRIN 25 T HE2E KL F 4 32 N2 i/ | Hor 25 1F A BLRY
3 He20mx20m TR [ E FEHL , 2ot 12 Heked , R e R 3008 PR I E

R1 FREEHER
Table 1 Basic condition of study plots( Mean+SE )

. Mo B RE
p o I T AR £ AT 2 B Seb ) P
e e s s e i JEEL AR Stand
) . Leaf area Relative Canopy .
Age of stand/a DBH/cm Tree height/m Aspect Slope/° . 5, 2 . density/
index/(m*/m?”) density/ % cover/ % . N
(Fk/hm? )
18 6.35+1.03d 7.73+0.68d R 25 4.03+0.72¢ 45.35+3.53a 39+2a 1478a
36 15.31+0.93¢ 11.19£1.57¢ ] 22 5.35£1.58b 28.93+1.78b 48+5b 1279b
54 23.74+1.55h 14.47+1.74b KM 22 8.62+1.35a 17.26+1.93¢ 56+4c 1231be
72 34.22+2.43a 16.20+1.32a ] 20 8.71+2.23a 9.89+0.85d 71+7d 1189¢

DBH: Hi4% Diameter at breast height; /N [E/ING FHE R /R A R4 H] 22 57 8.3 ( P<0.05)
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(ML2x) AT R e R R 5 em,
1.3 A7) AR R A W il

FEAS TR ML N BENLIE E 5 1 1 mx1 m B8 35 PP IBCRAE IR HE 9 FLAR R 1 mm 9 € T8 9 1 B2 19 7
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Fig.1 Annual dynamics of monthly litter in Castanopsis eyrei forests with different forest ages
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Rs =ae” Q,, =e" (1)

Rs=a"+b Rs=aln(X) +b Rs=aX' Rs=aX+bX* +c¢ (2)
Rs=ae"" W Rs=a+bT+cW Rs=a(TxW)+b (3)
Rs=a+bX, +cT (4)

K, Ry HIERFIGH 2 (wmol m™ s7') , X 43l A7 A S em PR HHEHEE (°C) \ RIS KE (%) #THR, T
S em FEHHEHRE(C) ,W RS KE(%) X, 0—60 cm +Z4IREYE (/hm?) ;a,b,c HILESE
Q o B A - SFENT R 114305 P AR 48 B0, 48 - 30U B R T 10°C B 1 SN I 3 A AR A

¥R R 2E (RMSE ) « 3R/ AR 78 i TOIDORS B ( SEPREL MBI R TOMEL 2 22 ) |, (DB /I | A5 TN B 5y

RMSE =
K n AEEARAEL, y, I SZIME , y A TNAE,
2 HRE5HH

(5)

2.1 AS[RPARUS AR AR L P I AR K5 M R 3R F 5

4 PRI RITREAR R 2= A8 AL 2 B A Bl 35 (181 2) SR IUATE R ZE (6.7 ) e, & F iR (12,
1 H), 36 a GHHEARTE 6 Ak E]—4 ik 3] Ry KAA 7.18 pmol m™ s7',72 a FAHEMTE 7 H ik 5] —4
RRKAE 7 wmol m™ s™', 18 36,54 .72 a AiThEbk R, 25748 Ak 30l ( M AESE2IME) K 1.54—6.35 wmol m™2 s~
(3.54 pmol m™s™") 2.33—7.18 pumol m™ s7'(4.32 pmol m™> s7') ,2.21—6.89 pmol m™* s (3.95 wmol m™
s7') 1.98—7 wmol m™ s7'(4.01 pmol m™s™") ,RZEWRA GIIER/NIEK 3 2 AT AN, A [FIBRES FITR# AR ST
Fr WP A 5 R A LA PO, Bk 8 S IR G o G R IRE LB DU A 2= e e

Fx2 AERBHBERTIETREE S om RIIBEERE . TESKESTHEL

Table 2 Seasonal changes of soil respiration rate, soil temperature at 5 cm depth and soil water content in Castanopsis eyrei forests with

different forest ages( Mean+SE)

S pres e e pE:
Age of stand/a Spring Summer Autumn Winter

- T AR R, 18 2.71+0.68 3.87+0.41 2.20+0.43 1.04+0.14

Soil respiration rate/ (69.49%) (67.66% ) (73.22%) (63.41%)

(mmol m™2s7") Ry 3.90+0.96¢ 5.72+0.63d 3.00£0.55¢ 1.64+0.26¢

R, 36 3.45+0.59 4.86+0.23 2.64+0.90 1.48+0.20

(71.8%) (70.32%) (75.21%) (68.78%)

Rg 4.81+0.84ab 6.91+0.24a 3.51+1.20b 2.16+0.35ab

R, 54 3.20+0.73 4.50+0.22 2.52+0.61 1.23+0.17

(69.57%) (67.91%) (69.77%) (58.85%)

R 4.6+0.93b 6.27+0.24¢ 3.60+0.73ab 2.09+0.23b

R, 7 3.30+0.49 4.55+0.32 2.61+0.49 1.44+0.08

(72.03%) (69.13%) (70.12%) (69.79%)

Rg 4.77+0.69a 6.78+0.44b 3.72+0.65a 2.26+0.13a
5 em TR 1R 18 14.37+1.86a 24.98+1.24a 22.77%1.30a 11.56=1.11a
Soil temperature at 5 cm depth/C 36 12.31+2.20b 22.75+1.36b 19.89+2.38h 9.06+1.17b
54 12.29+1.99b 22.32+1.14b 19.78+1.35b 9.25+1.92b
72 12.87+1.34b 21.77+1.16b 18.93+1.79b 9.08+1.48b

A KR 18 33.00+2.41a 21.70+1.70a 27.10+£1.93a 26.33+1.74a
Soil water content/% 36 31.63+2.67a 21.87+1.33a 27.63+1.51a 27.83+1.95a
54 32.88+2.65a 22.61+0.98a 27.53+2.56a 28.62+1.20a
72 32.43+2.31a 23.77+0.52a 27.10+2.20a 27.97+1.36 a

R,: THERNFIR Soil respiration; Ry : 35 FRMFI Soil heterotrophic respiration ; A [A]/NE - B: 7R [A] — Z 4T R [ AR 2 18] Ry 25 5 .3 (P<
0.05) , 555 W H 47 b 3e/R 385 IR 0PI 5 I Y EE B3]

http ; //www.ecologica.cn



6 o R v S T N Nt v N wee A B AR TS & A S 2331

ST

Soil respiration rate/(umol m2 s™!)

25

20

15

5 emyR L3R
Soil temperature at 5 cm depth/°C

30

20

TaEE Ak

Soil water content/%

Ay Month

2 AEIFSBIHEEAR S DIEFRER S om REERE . TESKEATUIE
Fig.2 Monthly changes of total soil respiration rate, soil temperature at 5 cm depth and soil water content in Castanopsis eyrei forests with

different forest ages

AR MRS EAE AR LIRS RIS —3, TIES/KELE 6 HisfE (i, 12 A v idf(E, 2
TR (R 2) , MIBXT A2 RGEIA R 3 (P>0.05) ,FkZE 18 a FIMHEAR 4 ENT U R 220 5 LAY 3 Flbkif 22 =
3 (P<0.05) ,4 FbRIE STRE AR - 5 Z oK R TR IR T AR U R 1L AR R XN P e F E
Z A MR 18 a BRI 54 3 Akl 22 57 38 (P<0.05) , MR X HHE S K I EA B
FES (P>0.05)

2.2 FRAIEHEST
221 RS TP AR

HFRFTIRIE K5 R PG R 2 [ 56 R R E RS Ry, 1S KRS RIS 2t Xt

B RHRE R SRS (K 3) .

http ; //www.ecologica.cn



2332 JAE = 41 4

SERF] 18 a FHAEMRITA LG 7R AT R2EIKF) 0.80 AL, Hirh ke i ZR R4 (0.826) &5 Ak it | 7
WA T REIER L, KRBT PR i 4 A R TR EK 0.005, 22 FEANH i T8 HOB 7y 18 a it
i R TN ) Fre (AR Y 536 a BHARARTA BEALLLG R IR T 0.80 , X BB RULLA F2 1 (0.840) Fehf, 2 36 a fithi#
R T () e AR 5 54 o BTREMAE SO RIS R7(0.852) felif, ik 54 a B R, HU A Frc (AR AL ;72 a FHABAK
TR IR R?(0.862) el (HBL A RV LA R LA RP &5 0.002, 28 T 7y 1153, e A5 20 1l Ay
72 afifth R TN ) B AR A

£33 Sem RIPWEEESLEFRERLNSHE

Table 3 Fitting equation of soil temperature at 5 cm depth and soil respiration rate

m@ i WUﬂﬁﬁ; . e 0 p
Age of stand/a Model Regression equation

Ei=R Ry=7.577e"%7T 0.809
Lk Rs=3.706T+4.416 0.818

18 %% Rs=12.514In(T)+2.943 0.803 1.551+0.348b
Ereit Ry=6.756T"™! 0.821
"/ Ry=4.9937-0.1697T%+2.317 0.826
&8 Ry=2.768e"%07 0.818
id Ry=4.959T-6.241 0.839

36 Mot Ry=21.883In(T)-15.754 0.840 1.589+0.191b <0.01
TR Rg=1.275T"0% 0.826
)/ Rg=10.755T-0.6067" - 18.855 0.822
188 Ry=1.41320647 0.852
Lk Rg=0.259T+0.133 0.848

54 %ot % Ry=3.360In(T)-4.752 0.824 1.640+0.115a
R R R =0.39870% 0.818
/¢ Rs=0.097T+0.00572+1.240 0.829
BI04 Ry=4.137¢"657 0.854
ks Rg=3.693T-1.330 0.860

72 it % Ry=14.623In(T)-5.463 0.844 1.664+0.253a
ErSit e Ry=2.961T"7 0.824
/¢ Rg=1.872T+0.2027+2.168 0.862

ARG FREFR RN R MR ] 22 57 .3 (P<0.05)

222 HEEEKE S 4 TR R

T4 LK ES RARA L, G5 R FtRE AR DU MRS 585K & S RIS 45 5% /N T
5 em WHIEIRE S RZEIBIIIIE R?, 18 36,54 .72 a FithEbk 13 &k 5 RIS B B AR 0 3 1) R 48
B FHREUREL(0.532) FEESIAY(0.481) FREEAL(0.518) ARMERIAY(0.523)

HRAE LA G5 H, BARIR SIS W ETRE £5 PR A Ry 1% 22 I [N, (HE 3 DR A AT AR vl 206, R sh A5 A8 b 2
TR | KL FEE RS R TR S A R TR, 4R R RS R
223 HHERA A HUARFE KR 1 0TI R 22 R 2 AR % T

5 N HHEEE SRR RAUNZHEBA4EHR, WBIERUR KA, 18 a #thEA T R A A
R*(0.877) fiw /1,36 a @ithEA T R BIRIELG R(0.871) fiefm, 5 R R IR N T LA AR L, RPBE A
P (A ZERE AT 54 a ithEARD RBEILLEG R*(0.901) fit i, 72 a fithEbkr R,BALE R*(0.903) ft i .
3 FPULA R R4 3K S RAUA T R EE B, v UL, Y88 B R IR AR RV AN B A, Y R 1 2
S EIREAR R JCEEE R T (E R PR A I At o8 T AR ) v
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R4 TESKESTETRERNUSHTE

Table 4 Fitting equation of soil water content and soil respiration rate

MR [ 975 7 R P
Age of stand/a Model Regression equation

ORI R =0.420e"08V 0.532
L ERREL Ry=0.260W-3.262 0.517
18 POEq Ry=6.970In( W) -19.120 0.488
IR Ry =0.004W>1 0.532
b/ Ry =0.700W-0.0080W>-9.083 0.467
R L Ry=0.6586"9% 0.481
2B M R L Ry=0.285W -3.271 0.473

36 ot Hi Rg=7.515In( W) -20.264 0.438 <0.05
IR Rg=0.011W"82% 0.425
b/ ¢ Rs=0.723W-0.008 W -8.993 0.441
B RS Ry =0.604¢"08V 0.518
2Pk bR KL Ry=0.269W-3.273 0.511
54 FaEe Ry =17.327In( W) -20.080 0.478
B Ry =0.008W'* 0.468
K Ry =0.138W+0.002W>-1.497 0.433
HERE Rg=0.301e"0%3V 0.502
2 M PR R Ry =0.385W-6.442 0.523
72 Sof H Rg=10.959In( W) -32.073 0.428
ESiY Rg=0.001W>%! 0.447
K Ry=1.303W-0.016W>+2.631 0.478

£S5 S5emRIFEE SKESTETFREZMSTE

Table 5 Fitting equations of soil temperature at 5 cm depth, soil water content and soil respiration rate ( Mean+SE)

i R, T T
Age of Ry=ac?TWe Rg=athT+cl Rg=a(TxW)+b
stand/a a b ¢ R? RMSE a b ¢ R? RMSE a b R? RMSE
03076 0.050¢ 0464 1357s 0204s 0051 00065 0.648¢
B gms om ooase MO0 e e M M g gay MY 03
2700: 0041s  -0.058+ 24500 0091 -0.038+ 0005: 2068
oo om0 osw M P e e g M 0P e s M 0
0168 009 0823 0859:  0135: 0106 0005+ 184l
4 . 2 o0 0. . K
¥oom o oo o M M o ose M M g ga M0 0
0155+ 0040s  0.806¢ 203 0188 019 0007 14194
P e oas M P e g oo M 0T g g M 0

18,3654 72 a RTREARIINE 5 1000 (15 22 Y5 4390 0 1.5 pumol m™ ™' | £1.5 wmol m™ s™ (=1 pmol
m” s £2 pmol m 87, EMAOKE 36 a TNACR AT, FUCH 18 a, [RIEFAT LA HY , FHSCAS 18 7900455 784 73 00
RIS, ] Ao IR A B OB AU e - 98 I R v X 0 5 3R A ) e A LA B = 4 K 43 3 v s R )
A
2.3 UN[EDMIS ETRE AR ANAR A 4 i o3 A SO - BRI R G R

4 PRI TR AR AL Wy it 1T AR AL AR KRB . E ESUESHFESLF (B 4) . WAZFETH,0—
20cm ,20—40cm + 2R AEY R0 36 a SR K, X5 Ry KA HINAE 36 a FithE AR EA F IR,
FITRE MR 22 A5 By 1 MRS B3 RT3 (&1 5) , Ao AR A= 9y AR Ak i 32 5 1R R AR W AR Ak A ], 4
FR A Wy i BHUPAHS 110 18 R B B Ea 3 R I M 18 a i, ETREARAIAR A= W T LR3I, 21 36 a KB 4IMRAY) &
T RAR, 15 AR AL W a iR A , BIPRE AR AAR 22 ) i 7F 0—20cm Abde K (1] 6) , e B EITRA MR Al AR = 224 v
fERIZ T,
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Fig.3 Fitting residual difference of soil respiration rates in Castanopsis eyrei forests with different stand ages

R 5 &M TREAR AR 240 A= Wy A ST 6 iR B 18 a GHABARAL, Hidy 3 Flbk A BHAB AR A 1
JEAAR AL WS S SRS RPIITE 0.60 L) |, 36 a SHAEMSS + 2 4IH i 5 R AE VU R ARIS Tl
e hf, 0—20 em + 2 4HAR A Py i %) T I 3 8 1 i R 54 a(70.2%) (72 a(70.4% ) =T 20—40 cm )2
R A= 4 X A S I S R B R 54 a(65.1%) 72 a(63.1% ) ,36afiithE#k0—20 cm .40—60 cm + 2 414R

F6 ARHBHMRELIEREARENESLETREEREEXR

Table 6 Linear Relationship between Fine Root Biomass and Soil Respiration Rate in Different Soil Layers of Castanopsis eyrei Forest

it LR AR R il LERIE BATR R
Age of stand/a  Soil depth/ecm  Fitting equation Age of stand/a  Soil depth/ecm  Fitting equation
18 0—20 Ry =3.868X-0.337 0.465 54 0—20 Ry=4.017X-1.719 0.702
20—40 Ry =8.683X+0.810 0.594 20—40 R =6.058X+0.693 0.651
40—60 Ry =21.714X+0.143 0.551 40—60 Ry =14.738X+0.733 0.704
36 0—20 Rg=3.195X-3.461 0.713 72 0—20 Ry=5.683X-3.545 0.704
20—40 Ry =5.874X-0.380 0.719 20—40 Ry=7.417X-0.412 0.631
40—60 Ry=7.614X+1.429 0.684 40—60 R =15.829X+0.742 0.661
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Fig.4 Seasonal changes of root biomass in Castanopsis eyrei forests with different forest ages and different soil depth
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TR A — B0 R AR AR 3% 5 A AR RBIFFT A R — B TR ST XN, ASTRDAR IS ) < | R
PIS R 7 S GRS 1 o I 475" o s o S S Wi B S S SO N R S e N e S
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Table 7 Linear relationship between soil 5 cm temperature, 0—60 cm fine root biomass and soil respiration rate

Age ﬁ‘find a 14 J7 78 Fitting equation R? F P
18 Ry= 2.318+1.708X,+3.469T 0.883 33.998 <0.01
36 Ry= —1.730+1.124X,+0.128T 0.918 50.695
54 Ry= —0.644+0.865X,+0.183T 0.894 37.754
72 Ry= —0.983+0.944X,+0.215T 0.886 34.905

IR ERN R R RS R2ZEF 1 —ANEHEBEH R, ARWUFIEH 4 PR EE R RS 18R E
) A AR AR i 2 R EOC &R (P<0.01) , 38R B AT LR REAR RIS BIAR AR R 19 80.26%—86.22% 78 53 , AN [F] #k
WA R AR - SR X R A5 M) 8 35 5 T S KR A S | e IR R 2 X e R R R R S T
X I A SRR AR AR T 45 e — 20 B IR A3 N, — 7 T R RE RS T A 2 A A |
R, ARG PAT 35 15 30 a5 PR PR T 6 RO - SR B A R Y 4 BRI 18 a BItRERR S om TR 11
VoL B 8 v T A 3 Fh KA (P<0.05) X AT RESA K 18 a BthEMOEE S5 8K (35 1) | T e 2 26 1 A B 4%
ST SRR AT R B AR S Y AT R R | A U R AR AR VP A 25 S S R
RZEAL, F W78 R WA 56 2 55 B 5+ B B IR A7 e W i B oG &R, HL7E H I3 T 5 i, e J2 36 B X R A 52 i)
R SO, WIE YA A B A ML A AR D T 0 EE R TR, B MRS 38 K R B R Y5
HORWIH 20 e T e AR AR R, R A IR SR TR, (A RK, 36 a BFREMK LT
Tl , X T REIERH 36 a FTREMAK T IE & 2 55 55 18 a BIAHME 1H 5 em VR HEREE: 54 .72
a BTREARAS , 7R 0T BEIE 1 38 a7 P = i XA R A R = A s, RIS R

Q o [HE IR RAE R SR AR A URE AR B, X2 B9 R, Q, [EREN 25 AR AE7E 22 5207 RIS
R R A RIARIBEE AR Qo [HTE 1.551—1.664 Z[H], X A0 75 HAH FRAR T IERFIE Q018 (1.56—2.39) Ji [l
T 72 54 a BiTREAR Qo fH B R T 36 .18 a EithEbk Q 1, HL5 HHERE AL R A COCR , RIN QfH
FET TR TR AR T i, 2R MR T b DX AR A ST R %o 7 A3 A T A UK, i 55 i AP e e — 30
S5 54 .72 a FHREMR Q, [H 2 E T 18,36 a EAAAK, X S8k EE 5™ YU 5 R4 R—8,H5T
FF U EASTRI MRS TS R AE AR Qo T BRI (0 38 T i B A A — B8, X e 25 SRR T RIS IR R X Qo (B3
Wi, R E , 7E N5 RIS I R 52 m T , RHERE S RIS AT HE 0T BE 2 04, 2w A T 52,

AWFGE A, IS KA AT AR TIRE PR R 25 S 1 42%—54% , v] WL BF 5% X PN AR BRI BE IR 7% R F)
MR/, X G A A F TR A A — 30, XS A5 3R I Y 1 B KR T 8%, Ry 5 I 5K T8 i 2 M
KRR RN R AEAEXT 3 B R A AR R FFE & B LS KR Y Ry Z AR AE W E R S &R (P>
0.05) " AW FT SRS R IAESE RIS TERE A S AR 0T BER OB 5T X v 3 & A oK, 3
SR TR DN AN i X R A B 1 R 2% (HA R B 54 72 a BHREARAES 36 a BHAEAR 885 KRt R A BT
REAIG, 22 WA 5 MR 3 i 5 ML B SR K, 18 T P IK, Rk AR 7 38 o i, T BB 25 I ) - AR R v
i1 R FFAR, (A BT B — A, TR N 75 L Tl (a) (4 56 R B 2%, AR ME B IR 43 #7 K 433 R 52
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