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Effects of water gradient on soil enzyme activity and active organic carbon

composition under Carex lasiocarpa marsh
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Abstract: The response of soil enzyme activity of freshwater marsh, microbial biomass carbon (MBC) ,dissolved organic
carbon (DOC) and aboveground biomass to water gradient were studied by Carex lasiocarpa pot culture experiment. And
the relationship between soil enzyme activity and MBC, DOC, aboveground biomass were discussed. The water gradients
were W1:15¢cm, W2: —5cm, W3: -5 —Scm and W4: submerge. The results indicated that the activities of acid
phosphatase, invertase, urease and those activities were decreased with the increase of water content , while Catalase activity
was increased with water content increasing. And Drying-Wetting Alternation( W3 ) increased these soil enzyme activities,
comparing with W1. MBC content was in the order of W3 > W1 > W2 > W4 and the activities of invertase, urease and
catalase were significantly positively correlated with MBC (p <0.05). DOC content was in the order of W4 > W1 > W3 >
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W2 and the activities of urease and acid phosphatase were most significantly negatively correlated with DOC (p <0.01).
And MBC more closely related to soil enzyme activities. In addition, Drying-Wetting Alternation promoted the growth of
Carex lasiocarpa. When the water submerged plant, the growth of Carex lasiocarpa was significantly inhibited. The
aboveground biomass of Carex lasiocarpa was positively related to soil enzyme activity. And there were close relationship

between the activities of invertase, urease and catalase and the growth situation of Carex lasiocarpa.

Key Words: marsh; soil enzyme activity; microbial biomass carbon ( MBC); dissolved organic carbon ( DOC) ;

aboveground biomass; water gradient
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Fig.1 Carex lasiocarpa aboveground biomass varied with water level
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Fig.2 Wetland soil enzyme activities varied with water level
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Fig.3 Response of wetland soil MBC to water gradient

& 4 @b+ 38 DOC St 7K 4346 BE i oy

Fig.4 Response of wetland soil DOC to water gradient
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Table 1 The correlation between marsh soil enzyme activities and MBC ,DOC,aboveground biomass

FiH ltem @ﬁ%&ﬁ@ HERER iR g H,0, K
Acid phosphatase Invertase Urease Catalase
Hb A4 Aboveground biomass 0.532 0.676* 0.795** 0.591*
MBC 0.385 0.668 * 0.603 * 0.628*
DOC -0.849 " -0.474 -0.854" -0.042

n=12, *p<0.05, * *p<0.01
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RSP AR R (B 1) Bk M T 240 T BE S0t LA WE K, 3 BLHEHE WKk hn
B BEFGE BN, E AR B EER(p <0.01) , MK T FAEYER . X&EN 3K
431t 22 AR ASFI F 30 AR ) 0 A A RT3k T IR RS SR TR, 18 AR - R PR AIG , BRI R ) T 4
Y E SRR A BERL , FEY AR Z BRI . TR AR T BBUK AT BUR A M aEdE | 3 IR R AR, I AE IR
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