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Effects of corn straw returning methods on content and
components of soil water soluble organic carbon in the
semiarid black soil region of northeast China
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Abstract; To examine the changes in soil organic carbon components under different straw returning methods,
based on a 6—year straw returning long-term positioning experiment, three-dimensional fluorescence spectroscopy
technology was used to analyze the content and structural characteristics of soil organic carbon (SOC) and water-
soluble organic carbon ( WSOC). The treatments included no straw returning ( CK), straw covering returning
(FG), and straw burying returning (FM). The results showed that: (1) Compared with CK, FM treatment in-
creased the SOC content in the 0~40 cm soil layer by 7.87% ~29.54% , FG treatment increased the SOC content in
the 0~30 c¢m soil layer by 1.91% ~18.61%, and the SOC content in the 30~40 cm soil layer decreased by 7.67%.
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The WSOC content in the 0~40 cm soil layer increased by 13.42% to 39.42% and 0.28% to 26.34% respectively
after FM and FG treatments. (2) The WSOC three-dimensional fluorescence spectroscopy found that the fluores-
cence characteristic peaks of CK (Ex/Em=300/340, Ex/Em=300/340, Ex/Em=240/340, Ex/Em=300/340)
in various soil layers were soluble microbial metabolites and tryptophan like protein substances. FM ( Ex/Em =340/
430, Ex/Em=340/430,Ex/Em =340/435, Ex/Em=340/435) and FG ( Ex/Em=270/440, Ex/Em=270/435,
Ex/Em=340/435, Ex/Em=340/430) were fluorescent characteristic peaks of humic acid like substances, with a
high degree of humification and a complex structure. The fluorescence region integration showed that FM and FG
treatments increased the integration percentages of humic acid like substances (V) and fulvic acid like substances
(IIT) by 12.18% to 27.39%, 11.98% to 30.72%, and 3.96% to 5.73%, 2.99% to 5.40%, respectively,
compared with CK.(3) Soil WSOC consists of two components: Cl1 ( Ex/Em=340/435, 270/435) component was
composed of humic acid like substances, and C2 ( Ex/Em=290/345, 240/345) component was composed of solu-
ble microbial metabolites and tryptophan like protein substances. The F_, value results indicated that the relative
content of C1 component in the 0~40 cm soil layer was FM>FG>CK, suggesting that burying and returning straw to
the field was more conducive to increasing the nutrient content in the soil and forming higher molecular weight or-
ganic matter. In summary, different straw returning methods increased the content of soil SOC and WSOC and the
degree of humification and strengthened the soil’ s fertilizer supply capacity. However, the improvement effect of
burying and returning farmland was more significant.

Keywords: straw returning method ; soil organic carbon; water soluble organic carbon; fluorescent structure ;
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Note : Different lowercase letters represent significant differences
between different treatments in the same soil layer (P<0.05). The
same below.
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K1 0~40 cm TER=ZHICEEMRFRSE AL
Table 1  Fluorescence area integral percentage in 0~40 cm soil depth
TR pUBL]
Soil depth/cm Treatment I o I ¥ v
FM 3.30+0.27a 5.28+0.04a 19.53+0.47a 10.52+0.20b 61.37+1.64a
0~10 FG 3.33+019a 4.78+0.12a 19.16+0.29a 10.30+0.09b 62.44+1.89a
CK 3.02+0.33a 9.52+0.36a 13.80+0.33a 25.71+0.66a 47.95+1.74b
M 3.00+£0.21a 4.52+0.65a 18.73+1.21a 9.62+0.88b 64.13+2.68a
10~20 FG 2.84+0.16a 4.47+0.72a 17.76+1.16a 11.00+1.23b 63.93+2.91a
CK 3.48+0.22a 8.47+1.08a 14.77+1.23a 21.33+1.98a 51.95+3.02a
FM 2.99+0.22a 4.46+0.65b 17.43+1.14a 10.29+0.52b 64.83+3.65a
20~30 FG 2.02+0.34a 3.54+0.87b 16.93+1.06a 9.35+0.71b 68.16+4.02a
CK 3.55+0.18a 13.62+1.37a 12.01+0.98a 33.37+1.44a 37.44+3.62b
FM 2.91+0.21a 4.59+0.46b 17.86+1.56a 8.80+1.98b 65.84+4.37a
30~40 FG 3.13+0.13a 4.72+0.38b 17.44+1.34a 11.12+1.34b 63.60+5.03a
CK 3.86+0.26a 12.03+1.28a 13.12+1.62a 28.88+3.09a 42.12+3.99h

3

3.1

T : ARG B 0R [l — 2 JZ2 A ) A B A] 22 57 3% (P<0.05)

Note : Different lowercase letters represent significant differences between different treatments in the same soil layer ( P<0.05).
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Note ; Ex is the excitation wavelength, and Em is the emission wavelength. Area I represents tyrosine like £x(200~250 nm) and Em(250~
330 nm), Area II represents tryptophan like aromatic protein like substances Ex(200~250 nm) and Em(330~380 nm), Area III represents
fulvic acid like substances Ex(200~250 nm) and Em(380~550 nm), Area IV represents dissolved microbial metabolites £x(200~250 nm)
and Em(380~550 nm), Area V represents humic acid like substances Ex(200~250 nm) and Em(380~550 nm). The scrollbar indicates fluo-
rescence intensity. 0~10 em, 10~20 cm, 20~30 ¢cm, and 30~40 cm represent soil depth. The same below.
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Fig.4 WSOC fluorescence three-dimensional spectrum in 0~40 cm layer
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Note : Ex is the excitation wavelength, and Em is the emission wavelength. Component! is the C1 component, while Component2
is the C2 component.
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Fig.5 PARAFAC method for analyzing the fluorescence components of WSOC
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