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6
(0~20cm) 8.42 g/kg
(17 0.95 g/kg 0.49 g/kg 17.63 g/kg
89.64 mg/kg 21.23 mg/kg 159.69 mg/kg
18] pH 4.5
e 4 1
£1 BHYHRH SR
Table 1 Nutrient contents in different organic materials
(g/kg) (g/kg) (g/kg) (g/ke)
7.02 2.74 16.57 685.12
9.43 9.41 17.04 648.07
1 12.08 63.35 8.63 399.53
L1 10.67 58.39 9.03 362.36
(116°2024"E 2015 5 7
28°15'30"N) 25~30m 5° 2 4 4mx7m
40 cm
1 537 mm 1100 ~ 1 200 mm - 8
17.7~18.5C 7 ) 28.0~29.8C 730
1.2
F2 AREERLEMESENYHERSE
Table 2 Application rates of chemical fertilizer and organic materials under different treatments
(kg/hm?)
CK
CF ( ) N 253.6 P,05375 K,0 300
RF 40% N 153.6 P,05225 K,O 178.6
RFR 40% N 153.6 P,0s 225 K,O 178.6 4 500 1:5.75
RFB 40% N 153.6 P,0s 225 K,O 178.6 1 500 1:1.84
RFP 40% N 153.6 P,0s 225 K,O 178.6 15 000 1:13.01
RFV 40% N 153.6 P,0s 225 K,O 178.6 15 000 1:11.85
1.3 Duncan (P<0.05)
2015 9 ( ) 2016 5 ( Pearson
) 0 ~ 20 cm
2
(SOM) 2.1
(MBOM) 1
(20) (DOM) -TOC
(LOM) 333 mmol/L RFV  RFP CF 27.5%
e (POM) Cam- 20.1%
bardella (221 RFV  RFP
1.4 CF 84.2% 82.2%
Microsoft Excel 2013 SPSS17.0 40%

Origin8.6
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Fig. 1 Field crop yields under different fertilization treatments
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2.2.1 514% 4 RFP RFV DOM
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Fig. 2 Soil total organic matter contents under different fertilization treatments
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F3 AREIMEELIEN LIEGHRIEELE S G
Table 3 Effects of different fertilization treatments on active components of soil organic matter
MBOM DOM POM LOM

CK 210.71+9.71d 39.95+441¢ 2.76 £0.04 ¢ 522+1.16d
RF 220.66 = 13.61 cd 46.37+4.90 ¢ 2.81+£032¢ 6.28+0.30c¢
CF 241.43+21.63 ¢ 47.72+5.20¢ 298+0.54c 6.68+0.54 ¢
RFR 311.88+19.98b 51.18 £4.16 be 3.39+0.45 be 6.90 £ 0.23 be
RFB 321.88+11.56 b 49.84+£10.71 ¢ 3.85+0.77b 7.73+£0.24 b
RFP 351.79£25.73 a 63.48+13.25a 4.69+0.79 a 9.27 £0.66 a
RFV 356.40 £23.89a 62.33 +6.10 ab 491+0.61 a 9.45 +£0.60 a
CK 213.11 £ 18.76 ¢ 39.36+5.58d 3.01+030d 557+0.62d

RF 220.70 +£21.16 ¢ 46.42+£3.95¢cd 3.58+0.63d 6.08 £0.62 cd

CF 242.39+25.03 ¢ 47.97 +7.04 cd 3.72+£046d 6.45+0.49c
RFR 300.99 £ 27.66 b 49.35+5.12¢ 4.05+0.90 cd 7.23+0.63b
RFB 320.38 £27.35b 50.64 £ 6.97 be 4.82+0.79 be 7.84+047b
RFP 359.23+£27.34a 6098 £5.39a 5.64+0.35 ab 9.46+041a
RFV 367.02+22.48 a 59.13 £6.61 ab 5.88+0.87a 9.60+£0.40 a

(P<0.05 Duncan )
(POM/SOM)
*4 FTREMEELEXN TIRBHFEMLES S SBHRNE 2 EZN(%)
Table 4 Effects of different fertilization treatments on percentages of active components to total organic matter
MBOM/SOM DOM/SOM POM/SOM LOM/POM
CK 1.47+0.10b 0.28+0.03b 192+£0.62b 36.29+7.50 ¢
RF 1.55+0.23b 0.32+0.03 ab 19.67+3.27b 44.07 £ 6.46 be
CF 1.53£0.17b 0.30£0.02b 18.83+3.29b 42.27 +£2.88 be
RFR 2.03+0.12a 0.33+£0.03 ab 22.11+3.52b 44.99 +2.56 be
RFB 2.08+0.03a 0.32+0.08 ab 24.97 £5.51 ab 49.94 £2.91 ab
RFP 221+034a 0.39+0.05a 29.55+6.87 a 5832+938a
RFV 2.16+£022a 0.38 £0.07 ab 29.74+385a 5727+4.44 a
CK 1.50+0.11b 0.28+0.03b 21.20+2.66d 393+536¢
RF 1.51+0.17b 0.32 +£0.04 ab 2448 +4.45 cd 41.42 +3.09 be
CF 1.62+0.22b 0.32 £ 0.03 ab 24.79 £3.43 cd 43.12+5.20 be
RFR 1.97+0.31a 0.32+£0.06 ab 26.46 £ 6.41 bed 46.99 £2.44 b
RFB 1.93+£0.27a 0.31+0.06 ab 28.91 +£4.50 abc 47.04£1.65b
RFP 2.18+0.24a 0.37+£0.02 a 3430+ 3.29 ab 5742+3.10 a
RFV 2.08+0.05a 0.34 £ 0.06 ab 33.58+6.48a 5455+297a
2.3 MBOM DOM POM LOM
4 DOM
MBOM DOM POM LOM SOM MBOM POM
SOM LOM SOM
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SOM 4
MBOM
POM LOM
£S5 TEREVERMENRFEEES SEDFEMEXES T
Table 5 Correlation coefficients between soil total organic matter, active components of soil organic matter and crop yields
MBOM DOM POM LOM SOM
MBOM 1 0.5617" 0.719™ 0.787" 0.353 0.504"
DOM 1 0.542" 0.567"" 0.461" 0.370
POM 1 0.816™ 0.294 0.629™
LOM 1 0.379 0.576"
SOM 1 0.057
1
MBOM 1 0.598™ 0.744™ 0.816" 0.578™ 0.803™
DOM 1 0.693™ 0.586™" 0.330 0.584™
POM 1 0.768™" 0.533™ 0.758™
LOM 1 0.7517" 0.892"
SOM 1 0.573"
1
* P<0.05 « ) o P<0.01 ()
3
[29]
SOM MBOM DOM POM
[23] LOM [30]
40%
[24] [25] LOM POM MBOM DOM
[31-34] [35] 26 a
(] 4a
30%
50% Powlson D¢ (371
261 3 4 SOM MBOM
Marschner!*%!
DOM Blair P
[27]
POM [40]
17 a
[28]
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Effects of Organic Material Application on Crop Yield and Active
Organic Components in Upland Red Soil

KANG Guodong'?, WEI Jiaxing®’, WU Mengcheng'?, LI Peng'?, CHENG Yanhong®, LI Daming”,
LIU Mangiang'?, LI Huixin'*, HU Feng'?, JIAO Jiaguo'*", WANG Xia®"

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Jiangsu
Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China; 3 College of
Horticulture, Nanjing Agricultural University, Nanjing 210095, China; 4 Red Soil Institute of Jiangxi Province,Nanchang
331717, China; 5 Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: A field fertilization experiment was conducted in Jiangxi Red Soil Research Institute in 2015 to study the effects
of different organic materials on crop yield and active soil organic components in order to ultimately increase crop yield and soil
fertility. Seven fertilization treatments were designed, including no fertilizer(CK), chemical fertilizer (CF), chemical fertilizer
reduced by 40%(RF), RF+straw(RFR), RF+biochar(RFB), RF+pig manure(RFP), RF+vermicompost(RFV). Results showed that
the treatments of RF+organic materials increased crop yield compared with CF treatment in the sweet potato-rape system,
significant higher rapeseed yields were obtained under RFP and RFV compared to CF(P<0.05). The contents of soil microbial
biomass organic matter(MBOM), dissolved organic matter (DOM), particulate organic matter(POM) and liable oxidation organic
matter(LOM) of RF+organic materials were higher than those of CF, the content of POM in rape season was significantly higher
than that in sweet potato season. Correlation analysis indicated that SOM had significant positive correlations with crop yield and
active organic components including MBOM, POM and LOM after two seasons of fertilization (P<0.01). Thus, organic materials
replacing 40% of chemical fertilizer is feasible in increasing crop yield and enhancing the content of soil active organic
components which is very important for soil fertility improvement.

Key words: Upland red soil; Organic material; Soil organic matter; Active organic component; Crop yield

http://soils.issas.ac.cn



