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] 282 d, 4FEHRIR 17.5 °C, FXFEFR A 1587 mm,
AEZE KA 1100 ~ 1200 mm, 4FE¥ H BRI 1900 ~
2000 h, AR R DU 4B TUR B A £,
0~ 20 cm #f 2 +IEIABILIEFE . pH (H,0) 5.0,
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Table 1 Five common fluorescent peaks in three-dimensional fluorescence of dissolved organic carbon

I BN R AN R I B I
Fluorescence peak Excitation and emission wavelength range of fluorescence peak Fluorophore

Peakl Aex = 200 ~ 250 nm, A, = 280 ~ 330 nm Rk AR R A T o
PeaklI Aex = 200 ~ 250 nm, A, = 330 ~ 380 nm RS 1 )
PeaklIl Aex = 200 ~ 250 nm, A, = 380 ~ 550 nm Xt IR T
PeaklV Aex = 250 ~ 280 nm, A, = 280 ~ 380 nm AR
PeakV Ay = 250 ~ 400 nm, A, = 380 ~ 550 nm HIEFEIR (KIEHEIR ) Pl

Fz2 KAMBNIR(DOC) ZHR I HITIEIREIARR

Table 2 Description of three-dimensional fluorescence spectra of dissolved organic carbon

TR IR
Fluorescence spectral index
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Method of calculation

Significance
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Table 3  Effects of biochar on yield components of rapeseed

B B S L
ey il A kL THE i
Treatment Plant height Number of pods per plant Corner number Thousand-grain weight Yield

(cm) () (kg hm™)

CK 9423+3.6b 141.10+£12.0b 2246+1.7a 4.04+£0.09 a 1211.87+37.58b
Cl 93.54+3.7b 19725+ 11.7a 25.01+13a 411+£0.09a 1254.60 = 76.01 b
Cc2 10471 +2.8 a 204.83+58a 2322+19a 4.08 £0.06 a 1457.86 £29.05 a
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Fig.2 Effects of biochar on soil physicochemical properties
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Fig.3 Effect of biochar on variation characteristics of soil DOC fluorescence components
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Fig.4 Effects of biochar on changes of fluorescence characteristic parameters of soil DOC
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Effects of Continuous Biochar Application on Rapeseed Yield and
Spectral Characteristics of Dissolved Organic Carbon in Upland Red Soil

LIN Xiao-bing', WANG Xin-yue', HUANG Shang-shu', HE Shao-lang', LIU Yan-qin?>, ZHANG Kun',
WANG Bin-qiang', HUANG Qian-ru', CHENG Yan-hong'*

(1. Jiangxi Key Laboratory of Red Soil Arable Land Conservation/National Engineering and Technology Research Center for Red Soil
Improvement/Jiangxi Province Scientific Observation and Experimental Station of Arable Land Conservation, Ministry of
Agriculture and Rural Affairs , Jiangxi Institute of Red Soil, Nanchang 331717, China; 2. Ji 'an Agricultural and
Rural Industrial Development Service Center, Ji 'an 343000, China)

Abstract: [Objective] The paper aims to make sure the effects of continuous biochar application on dissolved organic
carbon (DOC) in upland red soil. [Method] The soil physicochemical properties, rapeseed yield, DOC fluorescence
spectrum components, and parameters were detected after 7 years of low-dose (750-1500 kg hm2) biochar application.
[Result] Biochar application reduced soil exchange AI** (0.69-0.87 cmol kg™'), but decreased the soil pH (0.13-0.21),
organic matter (11.7%-18.1%), and soluble carbon contents (127.5%-127.8%) compared with control. The pods’
number and the yield were increased 39.8%-45.1% and 3.5%-20.3%, respectively. And the trend was increased with
the amount of biochar application. Continuous biochar application increased the proportion of tyrosine and fulvic acid-
like in DOC, but reduced the proportion of microbial metabolites. Biochar application decreased fluorescence index
(4.4%-10.6%), freshness index (17.4%-18.4%) and biogenic index 0.26 (22.6%), and increased the humification index
(1.2%-5.1%) in soil DOC. Correlation analysis indicated that soil DOC was positively correlated with soil pH, and
negatively correlated with exchange AI**. Microbial metabolites were negatively correlated with pH, and positively
correlated with exchange AI**. Soil tyrosine was negatively correlated with exchange AI**. Redundancy analysis
showed that soil pH and exchangeable H" were the main indicators affecting the changes of soil DOC and its spectral
characteristics. [Conclusion] Continuous low-volume biochar application in red soil dryland can increase rapeseed
yield, improve the acidity of red soil, increase DOC content, fulvic acid-like substances, and humification coefficient
to improve stability in DOC soil.

Key words: Biochar; Continuous application; Rapeseed; Dissolved organic carbon; Three dimensional fluorescence

analysis
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