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Metabolic characteristics of responses of soil fungi to land—use changes in the hilly regions of northeast China
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(1.Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2.College of Agriculture and Environmental Re-
sources, Tianjin Agricultural University, Tianjin 300384, China)

Abstract: In this study, forests, arable lands, and meadows in the hilly regions of Northeastern China were selected as research fields. The
Biolog FF micro—plate technique was used to study the metabolic characteristics of soil fungi in these three different land—use types, in or-
der to provide a scientific basis for ecological restoration in the Northeastern hilly areas. The results showed that compared to the forests, the
soil fungi in the arable lands had higher average well color development (AWCD) without significant differences, but the AWCD of the
meadow fungi was significantly higher than the fungi growing in forests and arable lands. The four diversity indices showed similarities with
the AWCD, and were in the order: meadows > forests > arable lands. Significant differences were found among the Shannon indices (H' ) of
the forests, arable lands, and meadows; the results of Simpson index (D) analyses was the same as the Shannon index. The McIntosh index
(U) and the richness index(S) of meadows were significantly higher than those of the forests and arable lands, but no significant differences
were found between forests and arable lands. Biolog FF plate analysis indicated that arable lands reduced the total carbon utilization intensi-

ty of the soil fungi by 16.9% compared to the forests, the difference, however, was not significant; the meadows significantly increased the to-
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tal carbon utilization intensity of the soil fungi by 48.6% compared to the forests, and the difference was significant. Compared to forests, the

meadows significantly enhanced the capacity of the soil fungi for utilizing the carbon in carbohydrates, carboxylic acids, others, and amino
acids; the arable lands significantly enhanced the capacity of the soil fungi for utilizing the carbon in polymers, while reducing the utiliza-
tion from the other five carbon sources, with no significant differences. Among the six categories of carbon sources, carboxylic acids, carbo-
hydrates, and amino acids had much higher relative carbon utilization rates than the other sources, reaching values of 29.87%~35.77%,
22.27%~23.79%, and 18.24%~19.30%, respectively. The preferences of soil fungi for utilization of carbon sources changed due to differenc-
es in land-use types. Principal component analysis demonstrated that the different land-use types obviously affected the metabolic charac-
teristics of the substrate carbon sources of the soil fungi. Redundancy analysis indicated that the total nitrogen, water content, organic mat-

ter, pH, available phosphorus, and nitrate nitrogen of the soil were the key factors driving the change in the metabolic characteristics of the

fungal community.

Keywords: hilly region; land—use type; fungal community; metabolic characteristics; Biolog FF
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Table 1 Basic physical-chemical properties of tested soils

fb3m AL 2R g AL HEPOR A HAER Skt
pH Organic matter/ Total nitrogen/  Total phosphorus/ Available phosphorus/ ~ NO-N/ NH..—N/ »
Treatments B o o i o o Water content/%
g-kg g-kg g-kg mg-kg mg-kg mg-kg
F 5.59+0.02a  33.13+1.49b 0.77+0.01b 0.28+0.01b 2.49+0.32b 5.88+0.59b  1.16+0.17b 14.86+1.18b
A 4.72+0.06b  26.40+5.47b 0.74+0.02b 0.52+0.07a 79.31+2.61a 126.46+11.63a  2.73+0.90a 10.91+0.53¢
M 5.79+0.19a  44.17+4.26a 0.89+0.01a 0.50+0.08a 1.30+0.34b 7.35+0.29b  1.54+0.33ab  19.43+2.17a

TE [ 5 PR /NG 5B 308 28 5K 81 R #0KCF- (P<0.05) , T 1]

Note: Different lowercase letters in the same column indicate significant difference at P<0.05, the same as below.
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Figure 1 Average well color development(AWCD) of soil fungi

under different land use types
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Table 2 Diversity index of soil fungi under different land use types

Qb Shannon 644 (H ' ) Simpson 844 ( D) Meclntosh 4854 (U ) FEBEEE(S)
Treatments Shannon index Dominance index Meclntosh index Richness index
Mt 4.104+0.021b 0.981+0.001b 7.968+1.436b 64.000+3.606h
bt 4.012+0.030c 0.978+0.001c 7.135+1.013b 57.667+3.786h
LD 4.197+0.031a 0.983+0.001a 11.252+0.415a 76.667+3.512a

T [ 5 PR [ /NG B 30K 28 5 R B 2. 7K1 (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference at P<0.05.



201849 A RS ARAC R R B R S LTS AR AR 1929
100 mEZS:i} a
> (a) - 4 (b)
z a a ST @i . ab
.; 80 + o L4r 0 5 34t i a a
Z b = b T
iy § = L2r b b
23 el | b ol
% é J' I ‘§ ' 4 ab b
= : aof 1 Fo8r b }
B 35 ;é 06+ a ” )
g 20 - ¥ 041 b b L
H =
3 02}
b A Hidh T VA ——
] F 73 Land use types bk rlives ﬁ}}zh;mﬁ} REWE Wk AHER
RIFVING R % 5335 857K F-(P<0.05) i Carbon source
Different lowercase letters indicate significant difference at P<0.05 level
E2 AR AMAAFX T EEERER REE
Figure 2 Utilization intensities of carbon sources by soil fungi under different land use types
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Figure 4 Principal component analysis of metabolic

characteristics of soil fungi under different land use types
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