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Soil greenhouse gas fluxes in pure and mixed stands of Chinese fir
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Abstract: To investigate the differences in soil CO, and N,O fluxes as well as CO, and N,O flux factors from
Chinese fir (Cunninghamia lanceolata) stands (CL) and mixed stands of Chinese fir and Cinnamomum cam-
phora (CL-CC), Castanopsis fargesii (CL-CF), and Alnus cremastogyne (CL-AC), CO, and N,O fluxes were
quantified with a static chamber-gas chromatography method with 5 replications. Results of one-way ANOVA
showed that CO, fluxes in CL. (490.48 mg-m™-h™) were significantly higher(P<<0.05) than in CL-CF (254.27
mg-m>-h™) and CL-AC stands (331.51 mg-m™2-h™), and N,O fluxes in CL.  (32.29 pg-m=-h™) and CL-AC
(32.24 pg-m>-h™) were higher (P<<0.05) than in CL-CF (2.66 pg-m™+h™). In CL-CF, CL-AC, and CL, a
linear relationship was observed between CO, and soil temperature. Also nitrate-N and water filled pore space
(Wies) were significantly correlated with soil N,O flux. In CL-CF, CL-AC, and CL, an exponential relationship
was observed between N,O fluxes and Wyx. A linear relationship was also observed between N,O and nitrate-N.
Forest species composition, usually considered an important factor influencing CO, and N,O fluxes, decreased

net CO, emissions with conversion from a pure Chinese fir stand to a mixed Chinese fir stand with differences
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in soil N,O flux among the stands possibly being atiributed to differences in soil NOs;-N content. [ Ch, 7 fig. 4
tab. 38 ref. ]

Key words: forest ecology; pure stands of Chinese fir; mixed stands of Chinese fir; subtropical forest soil; COy;
N,O
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Tabel 1 ~ General situation of experimental plots

e Mty /a P 5 /m FH Mg Az /em A 2 /m
K- R IR 28 MR (CL-CC) 27 17.03 25.71 0.70 469~515
AR - W IR 58 Mk (CL-CF) 27 15.51 21.96 0.72 429~494
KA -FE AR 2SR (CL-AC) 27 16.56 22.48 0.60 444~499

K2R 4ibk (CL) 27 15.80 22.52 0.75 423~468
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Table 2 Operating parameter of gas chromatograph

SN Rk T e/ °C T y5/C #HR # A P #E/ (mL-min™) t/min
AR A SIEE T AR (FID) 250 60 AR 25 5.4
FALE L i T4 AR A I 2% (WECD) 350 60 e 5 6.8

R B ASARE S A R, P I 2 et DU 5 JBORE 0 IR BE A 358 10 em AR E o SRR 10 em Ab
T, CRATHET 0 E 8 10 om Ab KA, IR S5 R 4 O 1 LU B & /K & (water filled pore space,
WFFS)O
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5, JFid 2.00 mm §fi o EIEREE SN 2 60 1 R AEE IR T BT DU E ARk . AU B3 pH; 5 —
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meg-m b 22 R i 3 (P>0.05, [ 1A).
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Figure 1 Mean CO, (A) and N,O (B) fluxes of soil in pure and mixed Chinese fir stands

32 TEBAMRMEAGHR, BREIKRLERESEHMHF I

HIZE 3 AT LA AR, AR . AR . IAR-FEARIR S LA 2=
FALE . BARAEAESH L pH ELR F R T HAARIY o AR ) 52 A 42 AU B2 57 B
&, AR BN KR BMEUCO S R-REARIR S, FAR-ERHR S, EAR-FERIRICH, AR
s BRI BONK BN MKIR N AR-REARR S, RPN, FZARAM, AR
Mo AEAS [RI AR 3 1] - 38 — 4 Atk A0 4R A0 O SRCHE IO B 5 R 3E AR 8 . B pH (i R R AN 4 S0 )
WO % 72 5 (P>0.05)

&3 HARAMMIEZ MK EELMR(0~20 cm)

Table 3 Soil physical and chemical properties of pure and mixed stands of Chinese fir (0-20 cm)

Ay T o ulC W ond% P iﬂi{fg' pH w wx;/ w 4}‘5\7/ w e«c?/ w ﬁl'J,f:;f?/ w rﬁ‘wm:jfw/ w 6?‘5{4—%\'1‘1"5\/
em™) (g'kg)  (g'kg)  (grkg)  (g-kg™h) (g kg™ (g-kg™)
CL-CC18.44+6.70 a73.57+£5.94 ¢ 1.25+0.01 a 4.55+0.03 a 13.20+0.21 b 1.28+0.01 ¢ 5.80+0.44 a 1.30+0.26 b 371.75+62.68 a 156.40+45.33 a
CL-CF 18.51+6.93 a 78.29+5.71 b 1.30+0.03 a 4.52+0.03 a 12.78+0.08 ¢ 1.34+0.01 b5.11£0.38 20.33+0.11 b421.86+58.58 a 195.87+49.34 a
CL-AC19.12+6.78 a 74.17+8.60 ¢ 1.26+0.04 a 3.93+0.03 ¢ 14.71+0.12 a 1.51+0.03 2 4.85+0.40 a 3.00+0.55 2 359.51+119.85 a 166.05+41.73 a
CL  19.39+6.94a76.99+7.80 a 1.28+0.01 a 4.43+0.02 b 11.91+0.09 d 1.39+0.01 b 5.23+0.42 a 1.09+0.23 b 423.14+126.80 a 201.07+50.60 a

UL B P S (AR ER . [ SIS [N 5B SRR S [ ARy ) 22 57 82 (P<<0.05)

KA AFMITE LT 10 om AR EE2E S AR MAZ ARG LI Was B35 8T 3 P2 K-
L 0 el NS G S 7 NS 0 el T R B 2 NS o 7 I N Y N2 NP N T 57 o 1 I o35
SR MUEY R . AR R ZEESS A RE (P>0.05). 1 Pearson M0 R/n : AN T 1
AR HE O RS S R B IE A SE R R (P<0.01), SHRUEY R L BF EAK (P<0.05), 5+
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ARG S F M KRR (P>0.05); HEAAWREE S LEESR . HUEYKR .. BUEYRM R
A (P>0.05) AL WA -5 i S R B IR SESE R (P<0.01),

x4 ITHREESEHRERSEERZRHEXXE (n=120)

Table 4  Relationships between soil greenhouse gases fluxes and soil properties of Chinese fir plantations (n=120)

Uk TR W irs AR SR B Wy ik e RAEW A
e 0.423% 0.155 0.3807* 0.219% -0.213 0.224%
AR 0.267%% 0.532%* 0.177 0.5417%% 0.044 -0.207

LB KR P<<0.05, ** &R P<0.01

FRON R PR R g R UM RS AT A A, SR BN . ROR-RRIR AR P 4 10 em
Ab R R 5 A AR AR R B R AN SR R AR (P>0.05) , TEAZ AR-BE R IR SR (R?=0.25, P<
0.05) , FZAR-FEARR I (R?=0.29, P<0.05). FZARLiM(R>=0.25, P<0.05) , L3 10 cm AL ES 1
e A el i R AR SR (181 2) o FERAR-FEARIR S, T AR S 10 ecm 4 Wi Z
A BFLNE R R (R?=0.21, P<0.05), MAERZAR-BAESH, ZAR-ERR S . AR, 1
A S A 10 em A W J0IREHIC (P>0.05, [&13),

F2AR-FE R S £ A Rl 4 5 1 10 em AR 235 A1 56 (R°=0.13, P<<0.05), ifi 7£ HAth 3
ARG R R BT E R (P>0.05) 5 2AR-KERHR AR (R?=0.14, P<<0.05) - ¢ A AL T %0 7 55 - 4 10
em b Wi 12 0 E PR SE R (B 4), BEAR-BMIRS(R=0.61, P<0.05), #AR-FEA M (R?=0.96,
P<0.05), BZARLM(R?=0.71, P<0.05)#) 13 10 cm &b Wi 55 b 388 AL W 000 7 52 2 25 i 98 0OC &
(F5). L3R A0 08 & BE L 10 em 4b W BTG, TEAZ AR-PERARSSHRFIAZ R-FEARTR AR,
2 Wi Thi 28 80%I0f, - HEE AL S0 i SR T, A2 AR MK AE 58 W s T 55 22 90% 00 SR T 5

4 Fbkar b, LR R0 B AR L S AR B BTG (P<0.05, & 6). UTEAZAR-FE IR SC
MM ARGk rp, L3 — SR AR -5 b B S R B IE A R (P<<0.05, 181 7).

1500 CL-CC _ 15001 CL-CF
T P>0.05 ! R=0.25
© 1000 |- . © 1000 P=0.05
& . . E
&h u n ah [
L[ ] " - " -
E s00f R . E s00f :
BiE] ...'. : g . = .-
EB'_EJ L] ' EQ [ = .. L
0 1 1 1 1 1 1 1 1 1 ] O 1 1 1 1 1 1 1 1 1 1
8 10 12 14 16 18 20 22 24 26 28 8 10 12 14 16 18 20 22 24 26 28
Tj:f‘jz 10 em Sri/OC Tj—_ijg 10 em @/OC
. 1500 CL-AC 1500 CL
T R*=0.29 . e R*=0.25 L
. P<0.05 . < .
© 1000 © 1000 F P=0.05
= g - =
on " ;0 /
E s00f F E s00f . . A
o - L 13 -
= - k. . i)
0 | | 1 1 1 1 1 1 1 ] O 1 1 | | | 1 1 1 1 ]
8 10 12 14 16 18 20 22 24 26 28 8 10 12 14 16 18 20 22 24 26 28
T 14 10 em iLl/oC T 3% 10(-m’li’/oc

CL-CCAARA A MR AT, CL-CPAURAZ AP MRS, CL-ACIUREZAR-FEATR L
M, CLACERAZ R Al b

B2 IE_fimidsstiZ 10cmA&BEZRGEZ

Figure 2 Relationships between soil CO, fluxes and temperature at the depth of 10 cm
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00 cL-cc 507 CL-CF
o400 ¢ P>0.05 o 40F R*=0.13
~ - ~ P<<0.05
a 300 o 30 ¢ .
= - =
i 200 i 20 F .
=3 =3 -
< 100 . < 10r %
i o : =
EB;) () [mem— L1 d o EHE) 0 2 H .
_100 1 1 1 1 1 1 1 1 1 1 _10 1 1 1 1 1 1 1 1 1 1
8 1012 14 16 18 20 22 24 26 28 8 10 12 14 16 18 20 22 24 26 28
T s 10w/ C T s 10w/ °C
~ 400 } P>0.05 " ~ 400 } P>0.05
= = .
o 300 o 300
= =
o 200 F o 200 F
3 F] 3 1
< 100 . < 100 .
I I [1
=) 0F mes .e - - =) OF o - -
_100 1 1 1 1 1 1 1 1 1 1 —_ OO 1 1 1 1 1 1 1 1 1 ]
8 1012 14 16 18 20 22 24 26 28 8 10 12 14 16 18 20 22 24 26 28
T s 10 1/ °C T s 10/ °C
CL-CCREEFZ AR M, CL-CFRREBIAR-FEMIRH, CL-ACHREZ RAEANIRA
M, CLARERAZ A Sl bk
B4 EHEAATRGEFS £ 10 om 4R EZ WG A
Figure 4 Relationships between soil N,O fluxes and temperature at the depth of 10 ¢cm
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Figure 5 Relationships between soil N,O fluxes and Wy at the depth of 10 em
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Figure 6  Relationships between soil N,O fluxes and NO5
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Figure 7 Relationships between soil CO, fluxes and NH,*
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