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Abstract; The dynamics of CO, concentration in Moso bamboo( Phyllostachys edulis) plantation was studied with CID-301
portable photosynthesis system in Huitong County, Hunan Province. The results showed that the soil total respiration rate,
heterotrophic respiration rate, autotrophic respiration rate and litter annual respiration rate of Moso bamboo plantation were
2.13, 1.44, 0.69 and 0.31 pmolCO, m >-s™', respectively. It was obvious that soil respiration rate exhibited strongly
annual and daily dynamic pattern in Moso bamboo plantation. The annual dynamic pattern was represented with a single-
peak curve. The respiration rates increased with increasing atmospheric and soil temperature from January to July. Total soil
total respiration rate, heterotrophic respiration rate, autotrophic respiration rate and litter respiration rate reached their
highest values in August, being 4.95, 3.01, 1.94 and 0. 80 molCO,m s ™", respectively. All of these respiration rates
discreased gradually with falling temperature from August to January or February in the next year. At this time, the
respiration rates reached their lowest values, which were 0.76, 0.70, 0.06 and 0.05 pmolCO, m >s~", respectively. The
daily variation of total soil respiration rate, heterotrophic respiration rate, autotrophic respiration rate and litter respiration

rate of Moso bamboo plantation could also be represented with a single-peak curve. They usually showed a strong
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consistency with temperature. From 6;00 to 1400, the respiration rates increased with increasing temperature, and
reached the highest value from 16:00 to 18:00. After this time, they decreased until the time from 4:00 to 8:00 in next
day. The amount of CO, released from Moso bamboo plantation was 33.94tCO,-hm *a ™", including 59.5% heterotrophic

respiration, 28.3% autotrophic respiration and 12.2% litter respiration.

Key Words: Moso bamboo plantation ; soil respiration ; autotrophic respiration ; heterotrophic respiration ; litter respiration
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THRWF 2K CO, L B Hsm, BA +rEE M E L,

BEE CRERBUE 15 ) 19 AR RS, ZEB/ DR BR3P A T KR CO, 1 [ € B 7t it 4%
a3 EAE AT RE RSP R AT T (NPP) Fig S R G A 7 11 (NEP) ¥ B AL B R (R, ) FI
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LB 16.5°C , iR foe = IR FNRARIR 2377 36. 4°C il - 4. 4°C AR FE T & 1200 ~ 1400mm , 4F 548 X% BE 7E
80% LA I, 4E ¥ F BE 1445, 4h, TG FEH 304d, ¥4k 5 N 300 ~ 500m, + 3N LT #3E , RIeARF N S FEMR = BAT
MK, 1988 AEZ LT IRZLBRHE 2 B URIZ R B G54 3 Bt 0 55 15 e o T AR, IRAE AR 43 SE AT BE S 1800 ~ 2400
B -hm 7 RS BRI 12, 6em, Ay 12.3m, I FEAEXT MM TIEE  OBEAR AR A, A K
AT F 2 L D E ( Digitaria sanguinalis) 355 J#E ( Paederia scandens) 4 JIi % ( Houttuynia cordata) M
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F1 HiTEEBAER—ER
Table 1 Basic soil characteristics of experimental stands

LRI 5T TR
Soil particle size distribution AT o 43
BRI p ) AR Bz LR X AR
Soil depth BB AR E4§ mm) 7% Name of df:sl:(t Total i?)]‘({ﬁ Total N Total P Available P
(cm) PR HEbhL Fie® soil (g/cm3y) porosity (%) (%) (%) ( wmol/mol )
(2 ~0.05) (0‘?'0((’)52) (<0.002) texture (%)
0~40 6.7 50 43.3 *f}ig;@ 1.05 67.72 3.61 0.133 0.058 1.957

(DThe grain size soil particles( diameter) ; @Sand; @)Silt; @Clay; GSilty clay loam
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BMRRAEREAEE RAE X, B 1102 Ay & O L T
AT BB , SRR O TR R A L VA5 i Month
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e hn, 3 B sbEHE R EEE A AT RED o Fig. 1 The annual changing pattem of soil respiration in Moso bamboo
3.2 EEFRIR H AL AL plantation

il i = 25 R G 0 B A AR T B2 R PR R S R , 55 Sl B R A Wy sl 4 AR 5C 19 3 P IR AR AN 191
bbo KBHERS BB AT RS I B RAEE , AR T | 4 39600 B2 A0 - 3 A Wy, JU R B A W35 3 58 B2 1 28
o, ZE T 5| & AP I 3 R B AR A

B2 MK 3 2 HIABAARAERSE 6 AHMAEAKZE 12 H fybki 4 598w 15 o 4 %20 73 i B RUR L I £
AT DA Y, b o 398 P W58 3R i) B R A E A R B () S B T — 5 B A R - — Ko, B bRt 3 5 P
W SIRIRIR | B SR F IR AR 9 4 P I 4K [ B A B 3 BB TE 28100 ~ 16:00, R - 3R BE 1 T =g i 3%

http ://www. ecologica. cn



5974 = S

29 &

fin, —MAE 14:00 ~16:00 H B =, I, —Ei#m, B2k H 4:00 ~8:00,

—— I3 IR Soil respiration
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Fig.2  The daily changing pattern of soil respiration in Moso bamboo

plantation in June
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Fig.3  The daily changing pattern of soil respiration in Moso bamboo

plantation in December

BeAh , NBATERZH) B AR IR BERTE , JE A R ARl o S I 2 LU A K 215 bk - 38 P I By H 284k
WEREZEAHRT 22,6 H A SIERE M54 1. 8178 pmolCOym s ™", LLARAE K FR M) 12 A2 61.4% 53X 7 fig
FESEARFVNREERIRZN X, 12 A HERIEZRE 6 AMHA27.9% .

3.3 BATHLIR COFHEAEAN 1

H12 2 T, AT+ AR R CO, B3 33.941 t-hm 2, HAR FIE B K 30. 757 ~37.125 t-hm 2,
AP 2.828 t-hm ™ Horp AR5 IRIEIR | B SRREIRRIR I PR S5 1 59. 5% \28.3% Fl 12.2% o

£2 HHEN CO,BHNEHTL

Table 2 The respiration consumption in different month of Moso bamboo and Chinese fir plantation land

Ao ﬁiﬁ‘?ﬂ@ﬁ Heterophic Eﬁ‘fﬂ%ﬁ ' Uﬁ%%"?"& AR RC
Month resplrat_lon Autotrophic riesplratlon Litter resp_lratlon Relea:se (%)
(t-hm?) (t-hm™2) (t+hm~?) (t-hm™?)
1 0.827 +0.049 0.074 +0.010 0.074 £0.019 0.976 +0.075 7.56 £1.46
2 0.728 +0.074 0.184 +0.021 0.050 +0.017 0.962 +0.071 19.10 £2.78
3 0.930 +0. 137 0.367 +0.050 0.095 +0.058 1.392 +0.230 26.38 +1.81
4 1.171 £0.097 0.661 +0.087 0.229 +0.100 2.061 +0.261 32.06 +3.31
5 1.728 +0.179 0.866 +0. 120 0.408 +0.114 3.002 +0.291 28.84 £5.16
6 2.508 +0. 168 1.186 +0.281 0.549 +0. 156 4.242 £0.570 27.95 £5.92
7 2.752 +0.178 1.884 +0.272 0.735 +0.208 5.371 £0.623 35.07 £3.40
8 3.548 £0.200 2.287 +0.141 0.940 +0.091 6.775 +0.406 33.75 +2.05
9 2.155 +0.124 0.907 +0. 134 0.516 +0.088 3.579 +0.332 25.36 +2.74
10 1.833 +0.141 0.646 +0.113 0.335 +0.099 2.814 +0.323 22.96 +2.67
11 1.038 +0.093 0.494 +0.018 0.141 +0.038 1.674 +0.138 29.54 +1.31
12 0.971 +0.044 0.041 +0.023 0.083 +0.016 1.094 +0.065 3.72 +3.42
A3t Total 20.190 +1.350 9.596 +0.756 4.155 +1.100 33.941 +3.184 28.27 £1.75

F BRI E + trfEiRZE Data of the table represent average value =+ standard error

FyBb, BATAR AT IR R B 8] f 9 3l , AT LA 5 e KBS o/ IMEL A B SR S R, B AT Ak B B R B B
/MELEE g 7. 04, FEZERER, XA T3 Sh— A TET Ui B B AT AR EG) 33 CO, BT 5 52 BIAPSSUIR T 92 i

3.4 BATHREIRIPIR S H A X 1 S0P IR EL R

A SRS BB 5 HABE R RO BARIAT HLAR, R T 6 T LB, e H B B AL % b 1COy hm ™
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7 3 A, ALIRHY BIRAH R IR ARpR S 2 ] i L AR PP I B M 1. 83 ~50. 38 tCO,-hm ™, 3 B B £ BE 1 4 2
6, AN [ BRARSS TR (bR st - 398 4 P I B 22 20 04 P A 8, 99 ) 8 o B B 3, W0 -SSR A 5 77 vk A
[FIREHBE A SC AR, (ELR AR UL, A A UAB X Sk B Al + 3EREiik CO, B 22 BRI HL Al — U X B AN [ 7k
MRIEBY B Al — FRAMCE R B A R AR I B Be i ARk L ARIP IR B A 2257 . UL, W4 AR 25 R G 0 L SR IR S AL
R — 2RO B T IERE PR A R AR AL BB IR/ LT RE

%3 HREEN— LR T EFRE (1COyhm )

Table 3 Annual soil respiration amount of major forest ecosystems in the world

G5 RIS RGEHA S I & Amount i 3
No. Forest ecosystems Regions of respiration Data source
] ) e—

| EEEATHEER T 532200 6]
Russian Jaiga North temperate
2 TRl ki

2 Quercu forest in Tennessee of U. S. U Temperate 17.5 ~39.05 [17]

5 lsmdwgs i 8.66 ~25.07 [17,18]
Temperate forest in Beijing Temperate
Z3U5 AR LIS HRAK Natural forest of LRy

4 P. tabulaeformi and Q. aliena in Qinling mountains Height subtropical 22.32~28.25 [19]

5 1R RS A TN KSR A Natural and plantation r I 16. 66 ~50.38 [20]
forest of Castanopsis kawakamii in Fujian Middle subtropical ’ ’

p W 22 R] KSR UK A= jE Bk Secondary evergreen r I 22.791 [21]
broadleaved forest in Huitong of Hunan Middle subtropical ’

7 WEE£sA] 11 4EH: 2 A Bk 11-year-old Chinese fir I $Ay 31.52 [22]
plantation in Huitong of Hunan Middle subtropical ’

8 W4 BATHK Moso bamboo plantation H i PRy 33.94 VN
in Huitong of Hunan of Hunan Middle subtropical ’ This study

o JRHLH TR S Al 36.63 [16]
Lower subtropical coniferous forest in Guangdong Lower subtropical ’

o MR SRR A LA i "6 21
Tropical forest in Jianfengling of Hainan island Tropical ’

4 g

(1) 0PI AR A A K Z R ) Ay R B BRI Ry o 8 Fang 255 BL0E % BLIAM 26 4FAE F3R s
(Pinus elliottii Engdm) A\ T bk 3P H 5 7E 10 H 4y ey, T7E 1 A B8R sXu Fl Ye % BH A 40P 1 53k <
B EAE6 AR ~12 A4y, BefR a7+ E ™ ; Davidson % % B+ 0PI H ATE 6 ~7 A4y, 78 AHA
B9 AR FRED . TP A 2 2 5 3 B2 98 IR B A0 390 B A Ak B [R50, L YL B R BE o
S I 3 R P S AR AR ], 3 B R IR R, b I R i L (H R T R A T Rt &
R ) SR 5, DA TR 314 2 T 8 X - 9 % PR 7 R Ao T ) X33 4 2 b S 0 A £ L
L TR A 1 T — B

(2) T30 R B B B R S AR AR SR, T A S (LA R 12 5 + 8RB A8 1u i = B VI A
%, TR E BB TEZESRERBRELEM ., 0 Xu 2L IR ILFK 8 4FLE K P B ( Pine
ponderosa Dougl. ) A Tk -+ 30 I ok 3 5 /MELZE 9100, 5 KA 7E 14:00) | Davidson 25 % B -+ 380 1% 36 2%
BRI S TR E BRI RR M . RTTRGSR S X S R HA B, (R, AR
Woxd - IR BE R K - SERE S R [R5 B ST I R B I (LR BE 25 57, I B Rl MH
G WU & B A LR S M S A ) 25 RE P 11 2 5 5 3 ) - 398 0P 05 538 5% 1) B 3 A 1 s ) , R U D A 2
Pkt 38 CO, i E BN T, 7T g BATARAEZS R G L SER0E B IR SR BR IR o

(3) B FRMPIR it IR B ) FL B (RC) |, J2 3T 4F SR R AR AE S TS PSR 2 — ot FSehrill &
Touk B A A SRR 13 X A TR FEATIAE , HAERL I TR 4R R A7 % U 16 o R P At ) 4y i
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T SRR IR RO B o Mt PR RO R 10% ~90% ( FZESEHTE 40% ~60% M) ™) ABF 5T
H SRR o SR I T RO B ) 28. 27 % , ALt KR S ST S A — B RO SRR B 5K E
AEEFEZR AL X P& # ( Larix gmelini) J&-F ¥, ( Pinus sylvestnis var. mongolica Litv. ) \ZL#) ( Pnius koraiensis )
FIE#E ( Betula platyphylla Suk. ) N THHRRIFRESRARE ", X 7] -5 A TAREEE 418 AR A4 KRB B Ak
WIACHERSF 2 R Ko 298, ASBIF ST PR AR b 1 398 5 0o 0 58 3 ok 2 BT AR At - S0P IR R T A5 1 |5 SR
W, TR S AOMR R ZE LI 6] A G CO, BTk B AR &5 S BP IR B, BT AR 45 SR &R TS b ™

EAT B IR RC 215 328 £ 832 IR Bt A SR R R SRS B . BATAHRTES ~9 A
Gy ¥AIE H RC {E M — B 4ERTE 30% A b, X A IA] R AR MR AR 4K LU BC PRI B8, JE LR 8.9 A IEAF2 0 &7
T 3t T AR MO o R SR IR () 6B 7= 4 2 B R AT BB S R ) JR0P % RC T 2846, B 370
W FERR RIB S AE AR RAFED | K HCIR O 25 R T M43 A SR, 40 Burton 253 R[] L35 FRbk A B R G AR
PRI R, R T (B B4 P. glauca, 5544 P. resinosa SR ) oA FHEY) (& IEH P. balsamifera, #f-
LAk Quercus-Carya , b FEREEMK Liriodendron tulipifera Linn. 4 Aoer Sacchorum) F3 PFI R4, FE R A
FERTE AR R BRI R BAT A SRR 5 2B M AR R AR B AR 5 5 0 56 R BT sk
BRA B RF BB RN o

(4) T3P — A B SRR IR IR N R B A 1, B 5 1IR3 L R R Ah, i8R
168 B HUABBE B A W LR G o X SR B AN Rl A S R Ge 2 ] T R i ik & 22 R I AT BB SR, 4R 3
A LA—E IR BATAR X G , WEFE T HObRHE + S P AL LA, (E D HERR PP TR E BT AR AE S RGEXT 23k R
575k Féy e o B FCAE 2 BRBRAEER b 9 DO BB AR , S8 L A5 X A [] DX A IRl 2 B 4 it T B B AT bt 1 38
WBIFSE o MEAD, R G — MTE IR ST 07 12 , SRR B A AR MR BATARAE S R G L3P W SE I B |t ek /b
DX 3R BE BT RIE 5 o AN S 1 , DT SEORE B 0 AN HLAE 3R AL SR R G PRI B TR N
BZ—o
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