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1 EXRABEFTABNNBNRITARRSR (00
Table 1 Accumlative total decomposition of cellulose (% +8.D,)
determined at different sample date for each treatment

GHEHEIR (%£S.D.)

it #
Decomposition of cellulose (% £S D.)
159
Mwhbiilent HR63R Hig127R Hj 159K
Buried 63 days Buried 127 days Buried 159 days
* WM K
23.64+5.31 59,09+29,90 63.131+16.67
Ungrazed
/4 #
11.13+7.89 37.87+£24.25 62.70+15.39
Grazed
it K
y 26.10+20,17 71.64%+34.90 68.16+5,78
Irrigated
moR E H e
+Urea 8.73£0.39 62.05 £30.45 60.61+28 55
o ek e R 5 i
+ Superphosphate 11.54£7.32 48.63%11.40 69.48+23 65
IR e g 4
#Phbisdiim Wb aldas = ME41,91 39,23 +15,65 50.37 £ 28,75
A i B
7.45%5.14 46,39+ 14,84 51.36+3.93

No fertilizer added

R RIITEA,

—. ARRIMEANSTTESL

M1 3 2 Fr 30 A ] Lb B A 4E 3R 4 A0 - 9038 B 0 SE 5 SR AT LB Y, AR AE A B
MHRAEET ATAD 9 Adf, HBEH%iK24.25%—53.22%, X— Brit ] + 9
BEBEREN, 9 AFAR084, HRETR, S4E0BEMEZ TR, &
1 o 39l Al SR T A A B AT 4 3 SR 159 K1Y 40 R 1 4 BT H 12T R AR E 40 %
PAR 1 BT Sk € 2 K R PR R AL FEZE 9 H22H B0 23 H WG BB G HRE SR
PRI AE, RAXBENEAFEXAERN R, RAMTE, XEREFASEN,
AT R R Y BT X AE S, Lengkeek (1972) , May (1973) 4 5 %
K EWARF E QT ER B RRT, BRNMENEBENBYERENAS. A
WhHERTHRERLZMERHRFACEERSRNGR, RNV ERR D HIMIE
UM, PR LARFEHEN, LAREEEAEETEENRRBEER,
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F2 SRRABETAHEANSEESHNE (%) BEHLREE

Table 2 Net decomposition of cellulose (%) and mean soil temperature

of each experimental treatment in different period

5 H15H—7 A19H

7H20H—9 H21H

9 H22H—10H23H

i # May 15-July 19 July 20-Sepmber 21 September 22-October23
?’_;ﬂi% 4 IR Ty LR FREENE PHIRERE ﬁ%fﬁ}ﬁ
X 1 cellulose
Mean soil Cellulase Mean soil C¢llulose mean soil decomp o~
Treatment P _ decompos - _ decompo- temperature ...
Peta~ St (%) temperat sition-(90) sition
ture (T) ure (T) 4 (t) %)
* OB
Usgeazed 9,54 23.64 11,24 35.45 4,83 4,04
5. i
9.54 11.13 11.24 26,74 4,83 24,83
Grazed
® x 9.54 2 2 48
Irrigated . 6.10 11.24 45.54 4,83 -3,
e % 9.54 3 2 32 1.44
b e i 8.7 11.24 53. 4,83 -1,
B E L :
+Supefphosphate 9.5 11.54 11.24 37.09 4,83 0.85
piE-RiA
+ Potassium chlo- 9,54 9,88 11.24 29.35 4,83 11,14
ride
ZA W
No fertilizer 9.54 7.45 11.24 38.94 4.83 4.97
added

REBAEEN T LR o RE S RES AP 0 f X — Bk AR & T
BALE, BIBISTRIE B RE BB E. HTARERAL, MKERE, Mk
SPRESRERE, MK E SHANRERNRBBEHEELE, 2K HEAE
2 5, f THEZR M LAATH 4 — 6 B ik, MEEM TREARIE T ELHK
oy, WHENTHER I BMEDN T RN BRE, AMEETFERN SR, kbR
AR 16T REYEF 4R 7 IR H 40 BRI AR TR B B #R B 5 . Berg (1972) 7EHH 3
TR AR AT 45 R R U, IBRIBERE 20 R B 28 RIE THIBAE I 50 1R B 2 BB, MR
TR IR &5 R WA R HAE /D X BRI SR AT DB Y, 5 AR AL, M
IEX REGERIBEEHLHE, BAEERFEFERIBETERERE, HA B
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%3 TRAREEWPHCO, B (g/m?+24hr£5.D)
Table 3 Carbon dioxide evoluton (g/m?.24hr+$.D.)
in soils for each treatment

L H

P i}
Date of determination
Tr.eatment 5 H17H 7 A19H  10823H
: May 17 July 19 October 23
F OB _
2.6717+0,9622 4, 6355+1,8964 2.0460+0,0381
Ungrazed ‘ _ o
pisd 8
2,1136+0,6885 4,5334+2, 1587 1,9849+0,2950
Grazed _ _
b K
2.4877+1.,2878 4,0690x2,63844 1.9443+0,1192

Irrigated

§,m%%Mﬁ%ﬁﬁ,ﬂﬂmw%ﬁ%%%%ﬁﬁﬁ%$w$ﬁmmﬁmgwA
i‘_‘ﬁﬁﬁﬁﬂﬁmﬁiﬁﬁﬁ,iﬂ*ﬁﬁiﬁ#ﬂﬁiﬁﬂﬁi%ﬁ!ﬂ%ﬁ
ATHE T LRBESFEE>BE S EMEN, Coleman(1973) %‘mi@f’awneeﬁf
ﬁﬁmn$4H%ﬂ7H%M%%ﬁﬁ%%iﬁ%%ﬁ%%%m%tﬁﬂﬁ&ﬁ?%ﬁ
WERE AR, HRATI80FE G E R MR RS E M 5 5 &40 210 4 o7 il iy
ﬁ,Tﬁ%%%?%ﬁﬁﬁ%ﬁﬁiﬁﬁﬁﬁﬁ%%ﬁ@ﬁ&%ﬁ%(ﬂii%ﬁ%
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CO.HIRBCRIE BEAERE, FIRRIIBE D24/ N i P 34 - IR B ok 1 A e — e,
RAVERFR BN TR R SBE DR PR (F2), F8AS (E4)
MEBRPEFRER BB EDERESEA IR T SRS TRE T, ZHET 84
ﬁﬁﬁ%ﬁi%ﬁﬁ,i%¢§%?ﬁﬁﬁ$%ﬁﬁﬁ%ﬁﬁ%o&%ﬁﬁﬂﬁ(%ﬁ
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R4 TRALBSHLWKS (%) MLWEE (BEHEFEC)

Table 4 Soil water (%) and soil temperture (daily mean

temperature.T) for each treatment

b} =z H it
kb i Date of determination
5 417H 7 A19H 9 H21H 10H23H
May 17 July 19 September 21 October 23
_ = 5 i’?%‘ﬁ’iﬁ T8k i%iﬁlﬁ d4 k4 ijﬂfﬁiﬁ dBE -‘hgﬁiﬁfﬁ
. oi : oi 2 Soi K4y oi
Treatment Soil temperat- Soil temperat- Seil tempera- Soil temper-
Water ure Water ure Water ture Water ature
24,51 6.73 27.26 14,73 28.08 10,25 26,20 0.00
Ungrazed . ) 4
)4 # '
22,30 6.73 27,48 12.25 27.68 9.75 29.68 0.00
Grazed B
# i3
5 23,82 6.73 28,14 14,73 28.13 10,25 26,28 0.00
lrrigated -
m R #
+U 25.76 14,45 30,14 8.95 27,39 2,38
rea
+ Supecphosphats ,26.53 . 14,45 30.08 8.95 24,75 2,38
&
* Potassium 26.14  14.45 27.38  8.95 25.65 2.38
chloride S
O OB
28 AREI 23,58  14.45 29,90  8.95  27.05

added

2.38

KT 6o

MERBH, KRB K. BKEEPTERIFHEHESLBEBE @K D,
HERIBHEBH (B 2) WEHXRY (R) STHRRVET 1, R ENF B
ROMESRYEGRIFERX, BELR2% 1NREHPEHFNP. KR TSE 2 ®KEHE
FHMP,, FATREERENTER SRS RNREBERZCPEREREET AR
iit4l, 1979) , Coleman (1973) H# T EJLAIBPE IV M E IR, 15 1B
ETROWAEM M (WPawneeBALIE) », BMAINRHESBERERETNE W,
TR B EAL S (MOsage@fidi) » BENITBIERAERANEW., RMAK T

167




®5 TEREASEESR (%) HEHLWAER
FERSBREDHBN X STAERHE
Tabe 5 Second degree polynomial regression data of net
decomposition of cellulose (%) vs.mean soil
temperature and total number of cellulose

decomposing microorganisms(R?*: corrlation index)

RE a bl b,
& i
THRE-FEENRE (%)
Treatment
Soil temperature vs. decomposition of cellulose(%)
*® OB O
0,9998 7.42 -3.22 0.51
Ungrazed
B #
Grazed 0.9991 122 .54 -29,00 1.82
# K
ferigated 0.9999 2.81 -5.09 0.79
GHEEIBREDER—FEELR (%)
Total number of cellulose~-decomposing microoganisms
vs. decomposition of cellulose (%)
£ OH OB
Ungrazed 0.9998 56.95 —-18.25 1.59
B i 8
Crizad 0.9999 59.22 -18.57 1.77
# Vi
Irrigated 0.9997 129.40 -26.53 1.32

ERBE T RUMNE R, b2l EIE. 75 5 —10 )3 5 00 1) i) 28 {L g B 1R
A, EmMTBEEERTREHSEZSIBHEERE,

E, TRMCO.BRBHET Tk

£ SWEERY, 1WCO BRUAWBHE Wb, Rk, MoK b
HHES AITHMBHCO, BiE (g/m?. 24hr) 4 Bl %2.6717, 2.1136H12.4677,
T R19H A CO. BX ik, 4r%1%4.6355, 4,5539H14.6900, 10823HBIB TR, &
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®6 HAERSWHIMER. FERIRREDRUNSTEENE

Table 8 Multiple regression data of cellulose decomposition vs,
soil temperature and total number of cellulose-
decomposing microoganisms

i b R Py Py

Treatment

#* OB O

Ungrazed 1.0000 © 430 T 0,4755 =

" L 0.99 ) 144 1
Grazed -9996 4 40

i X

Tetigated 1.0000 912 26

R—EHXRH

R: Coefficient of multiple correlation

Py— 2808 B R B HE TR

Pi: Sum of squares of partial regression of soil temperature

Pr—F & R M AW B RS EE R A

P2t Sum of squares of partial regression of the total numbers of cellulose decomposing-microor=

ganisms

R152.0460, 1.9849, F11,.9443, FEEOsageE MR B, HBURCO, BHE (¢/m?,
24hr) WS HA 58, MAEALEE MR BBMBHR AW ZRNAK, E ¥ H1.5
—2.0, PHEMiE 41 (Coleman, 1973) WAIFTMBHIEHE, AT EMNWEZE N E
3FEAPLES, AREBHRBR/ARR LECO, RRER LB AEg—%,

AHERLITYEAEEMIEM BN LBECO. BREH BN E TRITI80FHBH £
WCO, B, XWHEEETUEEMRRBRE T FERARK. RISEZENER
— B IBPSE A 59 7 ik, ZE 00 2 B COL B, A T P Mt i m i R IR B &
B iRE, FECO M b T i E . FEIBPEMWEABENS O & R EH
(Lengkeek, et al., 19733 wildung, et al., 1972) ,¥EIBPE (i MR B HE R
RE (Flanagan, et, al., 1974) . #bfiTiAM g iA%E B Al LLBY (L CO, B 4E SRR B 7t
5, FEEMERBZERW (greenhouse effect) . RBEW, BMEMT IR,
BRBERRLRERIIMIRES1°C (Flanagan, et al., 1974) , WMAMBEEHE ¥
B, WESANBRELRBRERIINEESL, XRFGINCO.BREEBLAYR, BE
20536 NI CO, B BITH 924/ MBI CO B B, DARSEHEEMH A,

m, HWCO.BRSLMEE. TMAKSURIHAEMBRBXR

May (1973) ¥R -k EZHAEHSHCOBRSLBEEM KB R R, W
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7 EHERE, TRKSHSHFSERE. NE. HRELBS5C0:
i BERESEEEE
Teble 7 Exponential regression data of carbon dioxide evolution vs,
soil water soil temperature and total number of aerobic

soil bacteria, fungi and actinomycetes

® B o4 =
: r a b
Treatment
THRE—CO. B
Soil temperature vs, carbon dioxide evolution
*® WM O
Ungrazed 0.9890 0.68 0.06
i 4 )
Grazed 0.9198 0.57 0.06
b K
Torigated 0.9384 0.63 0.05
TS EYE B —COER
Total number of soil micooganisms vs,’
carbon dioxide evolution
FOM OB ]
. Ungrazed 0.9181 0.75 8,5x10
T ® ;
Ciazad 0,7976 0.40 2.9% 10
TEAS—CO B
Soil water vs. carbon dioxide evolution
3
Ungrazed 0.5564 -3.27 0.17
. SR . 4 ,
Grazed =0.0722 1,16 —-6.4%10"%
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Table 8 Multiple regression data of carbon dioxide evolution
vs. soil temperaure, total number of aerobic

bacteria, fungi and actinomycetes,

4k b

R P, P,
Treatment
#* i 4
0.9986 0,3467 0.2092

Ungrazed
B e '

[ 0.9970 1,4043 : 1,0448
Grazed
R EHXER¥

* R: Coefficient of multiple correlation
P: FHEBEEHSREEEEITM
Pi: Sum of squares of partial regression of soil tempeature
P EESENAE, BH, RENLEMEREBETIA
P2t Sum of squares of partial regression of total number of acrobie

soil bacteria,fungi and actinomycetes

Svensson (1975) MAN 5iREEA XK AL BEBBR G R, HX M Hardanger-
viddaE s MR H CO, BB LR E . K ESHHT TR B E B2 7. RATA1980
AR E MW MBI RBSEBAT THREE R, BESHER, 2RCO.BRS1EE
EMEEPEE M EY (BEAE. REMERE B (WEXERENE: &
EEETOHASREEMW ERBAEDFRHR ], HEDSEIRERBNARIAEE
BEh) ARIFMMAER, FEBREERBFE GE7) , ER:EKS NAMEXRAEM
Fo ATHFHBWCO.BHMWESHER, ASEEBESNT LRCO. BHS LERE,
TEMAR BB XA, HAMWEE (K 8) KW, REUBURIES A+ 80E K
Bl H AP B R F RS B RENHF 5P, R EXCO BB M 2 W
ARFELBUEHHBNENR, XEAFEEZRFLN, BEALEMEYBRRETECO. B
M EERE, HARE—KRE, LEIPMEDRRLERKTSCO. MmN
XEEREE XK

MR KL R HCO BEMSF EXABRR, RANERLA, R)‘éﬁ:ﬁ##ﬁﬁ&ﬁﬁ&&&ﬁﬁﬁ. %
B 1l 2034 wobasl j io n¢ ' _
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SPICHEE (Abstract)

STUDIES OF CARBON DIOXIDE EVOLUTION

AND CELLULOSE DECOMPOSITION IN SOILS
AT THE HAIBEI RESEARCH STATION OF
' ALPINE MEADOW ECOSYTEM

LI Jiazao ZHU Guiru YANG Tao TANG Shisheng

(Northwest plateau Institute of Biologys, Academia Sinica)

- Cellulose decomposition and carbon dioxide evolution were studied at the

Haibei Research Station of Alpine Meadow Ecosystem in 1980.The experimen=
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tal data show that the decomposition of cellulose and carbon dioxide evolu-
tion are higher in the ungrazed site than those in the grazed site, irrigation
in earlier season may improve the decomposition of cellulosz,

Obvious seasonal changes have been observed in cellulose decomposition
and carbon dioxide evolution.The max.value of cellulose decomposition ap-
peared in mid July.

The seasonal changes of carbon dioxide evolution are correlated with soil
temperature and total numder of aerobic bacteria, fungi and actinomycetes
and follow an exponent regression equation. The seasonal dynamics of cellulose
decomposition are correlated with soil temperature and total number of celly-
lose-decomposing microorganisms, and follow a second degree polynomial re=
gression equation.,

The result of multiple regression analysis with Soil temperature, total
number of soil cellulose-decomposing microorganisms and soil acrobic mi-
croorganisms as indenpendent variables and cellulose decomposion and carbon
dioxide evolution as dependent varibles indicate that soil temperature is the
most important factor influencing the decomposition of cellulose and the am-

ount of carbon dioxide evolution in soil,
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