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Takle 1 Respiratory intensity of the soils under the different vegetations
of the alpine meadow

LMBE PR E R (R AR/ ERFL-2/00)
Respiratory intensity (mg C0),/100g dry soil. 2hr.)
(cm)
FRERE SEIEHM ERHREES —
Soil depth Kobresia humilis Dasiphora fruticosa Blymus nutans
o1l dept Forbs meadow
moadow shrub meadow
0—10 4.679 1£.746 3.729 3.227
10—20 3.953 5.244 2.985 2.098
20—40 2.420 3.066 2.904 2.097
40—60 1.936 4,437 2.178 1.855
& # 12.988 25.493 11.859 9.277
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Carbon dioxide evolution (mg CO:/100g dry soil)
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Pig. 1 Secondary polynomial regression curve concerning time vs. carbon dioxide
evolution in soil of the Kobresie humilis medaow
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Fig. 2 The daily fluctuation of respiratory intensity and temperature
of soil (10cm) under the Kobresia humilis meadow
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Table 2 Numbers of microorganisms in the soil under different
vegetation of the alpine meadow
may TR MEERE | S£BEMA EREREEE RAREAY
(cm) Kobresia humilis| Dasiphora Elymus nutans
Microorganisms Soil depth meadow }ruticosa shrub meadow Forbs meadow
0—10 2470 8519 6014 4132
10-—20 1020 1036 2575 749
B H 20—40 380 913 1486 609
40 —60 80 700 1142 508
0—10 4,145 4.514 7.896 2.816
10--20 0.767 0.272 1.601 0.42%
x = 20—40 0.252 0.157 1511 0.168
40— 60 0.000 0.150 0.127 0.u85
0-—10 20,06 15.28 8.69 9.74
10~—20 13.56 - 3.54 3.31 6.74
BERE 20—40 6.79 3.39 2.50 2.51
40—60 4.12 2.50 0.76 0.76
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Table 3 Enzyme activities in the soil under different vegetation of the alpine meadow

+ W& & K
+ i LINRE Soil enzyme activities
' (cm)
Soil enzymes BEERA Fox-1:3: N EREREED MAEEY
Soil depth Kobreasia Dasiphora frusicosa| BElymus nutans | g "= meadow
humilis meadow shrub meadow

i . 0--10 8.838 12.992 7.979 4.443
10—20 4.105 1.749 4.231 4.186
20—40 0.927 0.838 1.240 1.095
40— 60 6.629 0.492 0.887 0.564
R [ 0—10 176.70 134.70 376.91 82.83
10—20 55,62 7.32 63.93 48.36
20—40 24.11 6.65 51.55 65.11
40—60 15.38 2.40 5.83 12.03
RBK 0—10 1.234 1.511 0.885 1.475
10—20 0.858 1.421 0.788 1.296
20—40 0.349 0.465 0.554 0.679
40—60 0.224 0.536 0.429 0.608
pug L1440 —10 7.095 $.508 7.165 7.169
10—20 5.863 6.437 6.63% 6.549
2049 6.008 5.437 5.967 6.265
40—60 5.637 5.780 5.533 6.196

* EEREERA T/ T L - N REEERNIRTR/ETL - 48 /h0; REREERAINE
ERM/RFL - AR REEBERE AT ARRLIRCE/S BT - Mo
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Table 4 The correlation index (R?) between the soil respiratory
intensity and the numbers of microorganisms, actitvities of
enzymes, and biochemical activities

ERERER SBEREA EREREEA
Iﬁ[ E Kobresia humilisa|Dasiphora fruticosa| Elymrs nutans Fo;kb;ssﬁﬁa?
tem meadow shrub meadow rbs meadow
wmoE 0.9663 0.9995 0.9764 0.9990
[ X283 X B 0.9358 1.0000 0.9987 0.9936
i3 | 0.9924 0.9962 0.9977 0.8210
R 3 0.9568 0.9996 0.9999 0.9487
) ] 0,9827 0.9975 0.9195 0.6437
L2353 R % & 0.9994 0.7745 0.8440 0.6655
TEIEE ' 0.7887 0.9895 0.8888 0.9313
#iLER 0.4055 0.8425 0.8289 0.7050
HleEe: HiLE R 0.9938 0.4267 0.9878 0.9550
. BSeEmeER 0.9890 0.9742 0.6998 0.9942

0.8210),

(=) WILNEEFRE B EE S MEEENER

st 4 SRR 1 A A0 SR TR M AU BGE (R 3) T R BIHRE AN (R 4) TUE
B, O S T LB A - ORI 4 S 1 SR B L R B R S BRSO TR
HHEBERARENEX ., 1P R R SRES A ZER R A0/ Fh g Brh iy
AT ERERX, HXBRIE I DL; FRIERSHBEBEENEEUSBREEN R
BEEGNEMBEBREREENBE (R E950124 09975, 09827, 0.9195); DIFBHE
AIHIREER % 2 (R 24 0.6655); MR 15 510 B L EReIE B AR L M DL & B M MM Rk
HKERAHBE (R % 09895, 0.9313), DUER LM% % (R % 0.7887),

() 6L R4 P R S R LB R R

VO e B S TR0 5 LB A PR IR AR A S O S YE D, RSML VR R Rk S B R
RAEERABENEXYE (R 1), EEREEGN, WRIERSHERNBXESE
F (R 25 0.9938); SSHERERNMAEEKRS (R % 0.9890); i S& /RN
R (R4 0.4050), ZEBEHEMD, FRERSHSEERERNEXEAEE
(R 2% 0.9742); SEERAMER MR (R % 0.8452); SRYLIEREXE Y E (R
% 0.4267), HEMBEBEREALTH, FREASHLERNEXEIBE (R® %
0.9878); SELIERIRI MR R Z(R? 250.8298), Skt B R VE RROMEREHE (R %
0.6998); FE 7 KBB4 £ b, PRI £ 1R S5 SO R RUVE R BOAE 2 B (R? 24 0.9942);3
SRS FIEOARE M R 2 (R2 24 0.9550); SE L/ REIME%EM %3 (R 34 0.7050),

(F) SEEXDLOFRER 5L ML ROBHER

BFE 5 W, FRIEA ST S RMEXE N RTE (R X 1.0000); 51 oH, R
#B. BHE. ERERKRERELE BB E (R ESHI% 09987, 0.9982, 0.9973,
0.9879 1 0.9593); SHMBIIMERERZ (R % 0.7354); SRR AR %
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Table 5 Secondary polynomial regression data of the respiration VS. the chemical
properties of soil under the Kobresia humilis meadow

ltemE A B c R?
R ERSHER —0.8623 8.0117 —0.1116 0.9973
e 46 F 5 Ak 0.2932 —-2.1590 14,106 0.3496
FRERSRKRE —5.6568 46,277 —63,061 0.9982
NREASEE —0.0451 0.4285 —0.5986 1.0000
FEIR VE B 5K R R —19.833 153.93 —185.62 0.9593
R AE 5 4 B 0.0048 —0.0311 0.1321 0.4131
WRERSE % 3.8106 -—24,502 39.317 0.7354
R 5 0.0203 —0.1502 2.3840 0.3388
IR0 4 F 55 0 3 34,514 —0.0145 229,92 0.9879
FER{EAS pH —0,0423 —0.1489 8.9320 0.9987

2 (R 4353 0.3388, 0.3496), Hrhi5+ 3 pH FUMEE S H7R 78+ A MME pH 7.3—
8.5 BRI ITEY, 76 oH 24 7.3 B9R B L PR fE Fsk R, Ba % pH b FH i, E—
ERBEN % 2B E AR,

[1]
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[4]
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STUDIES ON RESPIRATION OF SOILS UNDER DIFFERENT
VEGETATIONS OF THE ALPINE MEADOW

" Yang Tao, Jiang Wenbo, Sun Xichun, Du Yiguang and Li Yuying

(Norshwest Pleteau Inssitute of Biolegy, Academia Sinica)

Summary

The soil samples were collected from Haibei alpine meadow ecosystem research station.
The types of vegetation are Kobresia humilis meadow, Dasiphora fruticosashrub, Elymmus nutans
meadow, and Forbs meadow. Depth of sampling soil were 0—10 ¢m, 10—20 em, 20—40 ¢cm, and
40—60 cm. Data of respiratory intensity showed in table 1.

Experimental results showed that intensity of soil respiration varied with the types of vegeta-
tion and presented a noticeable diurnal and nocturnal fluctuation, the diurna] respiration was
stronger than nocturnal one. Data also showed that the intensity of soil respirations varied with
the depth of soil. The highest respiration intensity occurred in the surface layer and gradually
diminished with the increased of the soil depth.

Soil respiration in four types of vegetation was correlated with the number and activity of
microorganisms, enzymic activities, and soil temperature respectively. Significant correlation
could be found between the soil respirations and the total N, pH. cation-exchange capacity, org-
anic matter, available K, hydrolyzable N respectively.
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