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Fig. 1  Effect of addition of inorganic N and glucose on cumulative CO, release during the incubation time ( Bars represent standard deviations)
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Fig. 2 Effect of addition of inorganic N and glucose on microbial biomass C during the incubation time ( Bars represent standard deviations.

For each sampling time, same letters mean insignificant difference between treatments based on LSD test (p =0.05) )

=

B 5 55 7R 5 ) G4 55 — 41 AR B Y Cmic 75 AR
PN, T 5 — A A PR TR 85 57 B 14 K ) A2 B AR
/N TR 33 KN 3 R AR, A A0 = 10 A A A
A Cmic & T &R A A BERHE & 55 77 I 6] 4E
Kok, %i\ﬂ(m] i Schneckenberger:m] ORI SE]
R R N 25 W5 AT 35 m + b Cmic & &, I 4E+F
20 d 2y AR B fEm Cmic &, FEIEHTE T
A R B A ] Cmic (19 32222 1 KR40 1
2 W5 T W AR, BT DA R A T b 1 2 0 T
5 E B A W A= AR A
2.3 EZHlEMEEEMAI T EEEENZ N
2.3.1 [ W (DHD) DHD = %7 76 -1 4 il

—_—
(=
[«

1
®
S

%
S

(o)
(=)

Jht M At (VA TR )

Dehydrogenase activity
(TPF mg kg™ soil d™")

)

S
e e e e =
hH

OCK ON mG BGHN BEC

aa

o VRS AL R 5 N TR T R AR S A, TT DL R
MEAE Py i A3 o T DHD A &b 2 (8] A1 A 7]
Ki FR ) () 22 AL #a 5 Cmic 19728 1k 8 #JE{0L (
2,18 3)  FERE SRS 2.7 14 K45 — 4L b B (CK N,
C.C+N) [ KH P BA 322 5, 45 — e b 1
(G.G+N.C+G.C+G+N) il ML, {5 AT 8
R B T — AR A TR 33 K3k
B 45 S vpr, T AT Ak B ) 9 A 2 R I 25 S (I
3) . HUmb R, B 0 AR T 20 DHD 35 1 K F B
A 55 % W [R] 2E KA R AR B

2.3.2 B-AHETTEE(GLU) GLU 1E AW 47
fiff S B AL BR 1) S SRR T, 8 A BIL B 4 i ) 0 S )

C+tN HC+G MHEHC+GHN

i'c

(=]

~ (JTILTIIITILIIL

— [T RS

R0} ] Incubation time(d)

P 3 AL U G 2 A A L S vl B S T A £ 5 )
(BLLIRAREE o R — B 5 I ) AN [ 2 B AU R AL BE ] 35 0. 05 4 35 7422 53, LSD 434 )

Fig. 3

Effect of addition of inorganic N and glucose on dehydrogenase activity during the incubation time ( Bars represent standard

deviations. For each sampling time, same letters mean insignificant difference between treatments based on LSD test (p =0.05))
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Fig. 6 Effect of addition of inorganic N and glucose on alkaline phosphatase activity during the incubation time ( Bars represent standard

deviations. For each sampling time, same letters mean insignificant difference between treatments based on LSD test (p =0.05))
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Table 1  Correlation coefficients of CO, release rate with microbial biomass and enzyme activities at different sampling times
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Fig. 7 Dendrogram obtained by hierarchical cluster analysis based on data of six biological properties ( CO, evolution rate, Cmic, and 4 enzyme

activities ). The X-axis represents the Square Euclidean distance
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EFFECT OF AMENDMENT OF INORGANIC NITROGEN AND GLUCOSE ON SOIL
MICROBIAL BIOMASS AND ACTIVITY

Yu Yueyue''> Zhao Bingzi''
(1 State Experimental Station of Agro-Ecosystem in Fengqiu, State Key Laboratory of Soil and Sustainable Agriculture
Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Changes in soil microbial biomass carbon and enzyme activity in fluvo-aquic soil of the North China Plain
were investigated after the soil, with or without cellulose, was amended with inorganic nitrogen and glucose in the experi-
ment of incubation under constant temperature and humidity. The experiment was designed to have 8 treatments, i. e. control
(CK), addition of inorganic nitrogen (N) , addition of glucose (G), addition of cellulose (C), addition of glucose and in-
organic nitrogen (C + N), addition of inorganic nitrogen in soil with cellulose (C + N) , addition of glucose treatment in soil
with cellulose (C +G), and addition of glucose and inorganic nitrogen in soil with cellulose (C + G + N). Cumulative soil
carbon dioxide release, microbial biomass carbon and activities of dehydrogenase, B-glucosidase, catalase, and alkaline
phosphatase were measured, separately at various intervals during the 33 days of incubation. Results show that in all microbi-
al parameters no significant difference existed between CK and Treatment C. As against Treatments CK and C, all the treat-
ments displayed a significant increase in cumulative carbon dioxide release, with Treatment C + G + N listed on the top-
content and DHD, APH activity,

particularly during the first two weeks of the incubation, while Treatments N and C + N displayed similarly like CK re-

most. Treatments G, G+ N, C +G, and C + G + N all showed an obvious increment in C
sult. The findings implied that glucose could significantly increase microbial activity, but inorganic nitrogen could not. The
effects of glucose and inorganic nitrogen on GLU and CAT were not obvious and in most cases no significant difference was
found between different treatments. Correlation analysis demonstrates that carbon dioxide release rate was always positively re-
lated to APH activity, but not to Cmic and other enzymes activities and their relationships varied with the time of incubation
which was probably due to variation of the composition of soil microbial community or the way soil microbs utilize the sub-
strates with the time of incubation. Cluster analysis further indicates that the 8 treatments could be sorted into three groups
according to their soil microbial activity. Treatment C + G + N was the only one in the group of the highest activity, which
suggests that it is important to amend the soil containing hard-to-decompose cellulose with inorganic nitrogen and readily
available organic carbon at the same time for improving its soil microbial activity.

Key words Cellulose; Inorganic nitrogen; Glucose; Microbial biomass carbon; Enzyme activity; Cumulative

CO, release



