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Effects of the combination of fungal residue and chemical fertilizer on soil
microbial biomass carbon and nitrogen and dissolved organic carbon and nitrogen
in paddy soil

SHI Sibo, WANG Xudong” , YE Zhengqian, CHEN Ji, GONG Chen, LI Ting, REN Zetao

College of Environmental and Resource Science, Zhejiang Agricultural and Forestry University/Zhejiang Provincial Key Laboratory of contaminated soil

remediation, Hangzhou 311300, China

Abstract: As an excellent organic material additive to soil, fungal residue can reduce the application of chemical fertilizer
and also plays an important role in maintaining soil fertility. As the most active organic components, soil microbial biomass
carbon (MBC) and nitrogen (MBN) and dissolved organic carbon (DOC) and nitrogen ( DON) are usually regarded as
important and sensitive indices for soil fertility change. Therefore, it is vital to evaluate the ecological and soil fertility
significance of fungal residue application under different rates return to the paddy soil. In our study, a randomized complete
block field experiment with nine treatments (0% ,50% , and 100% levels of chemical fertilizers ( C) and edible fungal
residue (F) were considered, C,,Fy, stands for 100% of chemical fertilizer and 50% of fungal residue application, etc.)

was set up. The changes of MBC, MBN, DOC, and DON, and ratios of these parameters to soil organic carbon (SOC) and
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total nitrogen (TN) were analyzed. Results showed that the highest contents of MBC, DOC and DON were observed under
treatment of C, Fy,, which were 49.40% , 43.65% and 83.52% higher than that under the treatment of control. Meanwhile
highest MBN content was found under treatment of Cy F,, which was 207.19% higher than that under the treatment of
control. Both ratios of MBC and DOC to SOC were decreased with increased application rate of fungal residue and chemical
fertilizer; the highest ratios of MBN and DON to TN were observed in C,, F,,. There were highly significant positive
correlations between MBC, DOC and SOC, respectively, and between MBN and TN as well. The correlation between DON
and TN was significantly positive too. In conclusion, application of fungal residue with chemical fertilizer in paddy soil could
increase the contents of MBC, MBN, DOC, and DON, but over dosage of fungal residue or chemical fertilizer application
could lead to a negative effect. Consequently, the appropriate application rate of chemical fertilizer combined with fungal
residue was the optimum choice to improve the SOC turnover rate, microbial activity, and nitrogen supply capacity and

efficiency in paddy soil.

Key Words: combined application of fungal residue and chemical fertilizer; microbial biomass carbon; microbial biomass

nitrogen ; dissolved organic carbon; dissolved organic nitrogen
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ML 25.16 g/kg, THA 94.29 mg/kg, %W 37.01 mg/kg, BAKHR 127.22 mg/kg, TEERIIR A H S K 35
WY SR W TS P VR R BT . EE R AP B 451.8 g/kg, RA T = 11.4 o/kg, W
i 1.0 g/kg, 2H i 6.0 g/kg,C/N K 39.6,, Hz/KAF 5 FiCh /AL 1540, 2016 4 6 H 5 HIGF&E 1,7 H 3
H B £ B 2016 4F 12 A 07 Hkgk,

AR E 3 ALK, 3 AR S HAKEIE 9 b FE ) RE0 8 3 IRE A FEPLIX 4111, 3 27
ANX BEA/NX AU 20 m* i A B G258 0.10.,20 v/hm® 435158 4 0% (X1 AR ) | 50% ,100% ; fLAE
FHAR A3 3R 24 M 5 B AR 5 ) 0% ,50% ,100% , 45 AL FLEARWLEE 1, #e/ERIE B RE-IKIN X, KEERE
R T L B4 Ak B 1 P T RN AR (SENE ) 25 & BRI A 3R B AR IE 1009% st it A B i T JEAE
Tt R S (AU 17% )20 keg/666.7Tm” s S BERIINI (7 H 23 H)IETEIRER (& A & 46% ) 10 kg/666.7m’ ; 73 BE
BEHA(8 H 4 H) B BE SN (N P :K=22:11:13) 15 kg/666.7m?, 50% 1L IE Zb 3N~ 3547 . Hoth FH ] 4%
P PR RIS BORZOR AT . IO AT 5 R AR M o 3% 2 ik 3,
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Table 1 Experimental treatments

SEPRS Treatment code CoFyo CoFso CoFino CsoFo CsoFs CsoFi00 CiooFo CiooFso Cio0F100
ﬁ(ﬁfﬁ;/% . 0 50 100 0 50 100 0 50 100
Application rate of fungal reside

/9
fCIE iR/ % 0 0 0 50 50 50 100 100 100

Chemical fertilizer

F2 AT LREEARELER

Table 2 Basic physicochemical properties of soil before experiment

Ak HHLBY (g/ks) BR/ (¢/kg)  BIHE/ (mg/kg)  ARBE (mg/kg)  HEHEY (mg/ke)
Treament pH Organic matter Total nitrogen Hydrolyzable N Available P Available K
CoFy 6.49d 22.41f 0.89d 83.87g 17.60f 102.33g
CoFso 6.91ab 26.81d 1.01be 86.45f 36.45¢ 108.67¢
CoFig0 7.05a 28.41c 1.09b 95.20d 42.40b 113.67d
CsoFy 6.50d 24.11e 0.96¢d 84.35¢ 23.50e 105.67f
CsoF5 6.83abc 26.90d 1.09b 102.90b 36.60c 123.33be
CsoF100 7.00a 29.17b 1.27a 113.05a 27.80d 128.00a
CiooFo 6.66¢d 24.58e 1.10b 91.67¢ 37.80¢ 112.33d
Cio0F's0 6.77be 29.44b 1.22a 94.15d 46.50b 122.67¢

Cio0F 100 6.97ab 32.68a 1.30a 99.30c 64.40a 125.33b

ARG FhEFRR AR HETE P<0.05 /K255 13

®3 KRR THEERELER

Table 3  Basic physicochemical properties of soil after experiment

s O (g/kg) BR/ (gkg) R (mgkg)  ARBE (mykg)  EBA/ (mg/kg)
Treament pH Organic matter Total nitrogen Hydrolyzable N Available P Available K
CoFy 6.47bc 17.63f 0.92¢ 53.04c 12.06f 65.67d
Colsp 6.72ab 21.91d 1.42bc 101.01ab 22.11d 72.33¢
CoFigo 6.95a 33.81b 1.69ab 114.93a 24.41d 76.67hc
CsoFp 6.35¢ 18.09f 0.97¢ 74.92bc 13.60ef 73.33¢
CsoFso 6.73ab 25.48¢ 1.35be 107.35a 17.23e 78.00bc
CsoFi00 6.94a 32.84b 2.09a 119.00a 35.35b 84.67a
CioFo 6.42¢ 19.23e 1.22be 78.87hc 22.84d 74.33¢
CiooF'so 6.61bc 25.44¢ 1.32be 91.56ab 30.71c¢ 75.00¢
Cio0F 100 6.89a 38.63a 2.11a 119.12a 47.13a 82.67ab
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Fig.1  Effects of combination of fungal residue with chemical Fig.2  Effects of combination of fungal residue with chemical
fertilizer on MBC fertilizer on MBN
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M 3 T LLIE H, MBC/MBN 7 2.46—5.22 Z [0)28 4k, , 55 %5 BeAH L, it FH TR 75 45 AL 3 MBC/MBN 53 FAIG 78
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Table 4 Correlations matrix between different forms C,N and interaction effect

¥ Factor SOC TN DOC DON MBC MBN DOC+MBC DON+MBN
SOC 1 0.83** 0.62"" 0.56 " 0.71** 077" 0.67"" 077"
TN 1 0.53"" 0.41 = 0.63"" 0.70** 0.58 " 0.69 "
DOC 1 075" 0.92*" 0.85"" 0.99 "~ 0.87 "
DON 1 0.73** 0.68 ™" 0.75"* 0.76 **
MBC 1 0.95"" 0.97"* 0.96**
MBN 1 0.91** 0.99 "
DOC+MBC 1 0.93**
DON+MBN 1

F o ns o * * o o o
FxC o ns o * * o o e

SOC : A L% Soil organic C;TN: 4% Total nitrogen; DOC ; A Pk Dissolved organic C; DON: T %4 % Dissolved organic N; MBC . 34 #) & Bk
Microbial biomass C; MBN . fi{{ £ ¥ & & Microbial biomass N; C:fb/E chemical fertilizer; F: A {# fungal residue;ns: /N5 unrelated; * . {35 4 5&

significant correlation( P<0.05) ; ** . #% i3 #H5& highly significant correlation ( P<0.01)
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