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Abstract: A three-year (2016—2018) field trial was conducted at the Changchun Comprehensive Experiment
Station of the Northeast Institute of Geography and Agroecology, Chinese Academy of Science, which is
located in Changchun city, Jilin province, China. The purpose of this study was to investigate the effects of
biochar (BR), straw (SR) and combination of biochar and straw (BS) on physicochemical properties and
dissolved organic matter (DOM) characteristics of black soil. The results showed that the BR, SR and BS
treatments significantly increased the maize yield and biomass, mean weight diameter of soil aggregates, and
leucine amino peptidase activity compared with the control (CK). In addition, compared with the CK
treatment, the BR treatment significantly reduced the humification index (HIX) by 10.0% and significantly
increased the contents of KMnO,—oxidizable carbon and available phosphorus by 35.6% and 51.3%, respectively.
Meanwhile, compared with the CK treatment, the SR treatment significantly increased the maximum
fluorescence intensity of emission wavelengths of 440 ~470 nm, when excitation wavelength was 355 nm
(Fn (355)), HIX, the ratio of the absorbance at 254 nm to the dissolved organic carbon concentration (SUVA ,;,)
and total nitrogen/total phosphorus by 43.6%, 4.1%, 45.5% and 18.8% , respectively. Moreover, the BS treatment

significantly increased soil pH. organic carbon/total phosphorus. available potassium contents and the ratio of
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absorbance at 250 nm to absorbance at 365 nm (E2/E3) compared with the CK treatment. In general, biochar

application could reduce the humification degree and complexity of DOM and improve the content of soil

labile organic carbon, whereas straw return could enhance the humification degree and complexity of DOM.

Keywords: biochar; straw return; mollisol; soil physicochemical properties; dissolved organic matter
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iR —3, MR L SOC & 5 KMnO, —
C & (r=0.800) F M & 2 1IEAH OC (P <<0.01) (£
D). BTAYRE &6k, i A P vl DL 4R
SOC & &, JE A SEAE Y B K AR EIR &R C
HE A A& 498 KMnO,— C S REsE. 5%
FRI& HOAH L, A= W s its A B 35 42 R SOC & i Ml
SOC/TN.X 5 Zhang %51 BF 45 B — 5, X — & W
oA AT g R T A W e R R A MR . AR AR
FEH L AR S R AT A e B 3 4R S SOC/ TP, 1
P Bt FH O AT 3 AR A L 3 BB G it FH R T RN
AP ¥ SOC/ TP A A #F 45 H L I HAE W) Jic 78 H
EESEMNGE 2, Bo,.SOC/TP R EATRE L T
A= Wy e RIS FFIBC G B 2 4 R SOC & L i X TP
WA WA, BEgEN R B iE H AE  gk T DA
0 E P E A A E R TR W] R . AR
BAOPh it ] A W R RRE AT AT AK 5 TGRS L H AR ) %
FIRE AT 0 8 4 e AK &, Ul W65 it 2
Y MRS FEXT AK & AR EE R . X T se & B o
A ) i RIS B0 A it P R JBOVE 22 R A R R A 1
SR NI 3B+ h AK B2
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3.2 AYxREAMBEFIEBAILTE DOM & EMF

4 B %2

J T EREN L DOM & &, E T DOC
A DTN AE AW DOM & & W48 br. TEARMR T,
T FFIE [ 5L B K DOC/DTN, X /] §E i T 3 %
/G, DOC BT Bl B K T DTN, BIX A] DL
DOM Ky AE Y F H B, BIX {8 & , =277 DOM A9
I B kL AR S b, B A R S R
BIX. X —45 5 5 Zhang %57 W AF 58 45 5 — 20, LW
it A2 W77 5 £ 3 DOM 1 A= 9 ) E s sk, 2B )
s RS AR I G it T 3 4 v E2/E3, T W i
FAXT E2/E3 WA 53552 W, U6 W] AR W) ok FRS FF 3K
it X E2/E3 A ¢ i AE . A WF s 8L, E2/E3
5 DOM 1Y 35 & P F 53 8 R b U B A ) e A
FREE Al FH 2 BEAK DOM B35 0k . 55 & Ml ik, 76
PG L Xt 5 AT 30 SOC #3845 S — 5, HIX
AT i DOM 1 & 2P 57 & B s HIX #s . J
B AL RR B 8 R, DOM 1Y 05 v Bt s . 2B W il
JH 8 R HIX RS AT H G 38 448 i HIX, X 2 W 4
Wy it FH R AR DOM. () Ji 5 A 8% B2 R A2 2% 1 i s
I H U in DOM (1) 6§ 58 f0 R BE A &2 2 1. SUVA s,
FRk DOMAY J 5l Ak 72 B, SUVA s, 8 55, 6 5 Ak 72
Mt A gE L RS R AE H S B SUVA 4, 3X
5 HIX FFn(355) B 28 4k — 8, I H ARG fr i
SUVA 4, » HIX Fl Fn(355) = 3 [A] 4 5 W 8 25 1F 40 ¢
(P<20.01) , & Wit HI £ 9 o B IR DOM Jig 4 1k 72 2
FVE Z W iR FF I8 RN DOM JE 78 £k F2 B A A& 2
PR, FHEE 4 B 2 W], HIX Ml SUVA,;, 5 DOC Al
DTN & & 73 Ji 5 4 i 3 5 AR 5C (P <<0.01) , B W] Y
13 DOM Ji 5 AL T2 B2 RS 1k 19 4% 4 A B A B,
Bm VIR o A AR R R,
4 45

AMFFE R it FH B 3 B AR HIX, O 5 25 3 in
KMnO, —C I AP % i , i f5 FFi4 H 2 E 30 Fn(335) .
HIX.SUVA 5, fl TN/ TP, A:Hy 5 FfSFFE A it A 3%
P 4% pH.SOC/ TP, AK & & Ml E2/E3, FEFF. 49
1 LA S PR B B A it H Y40 AN [ A B s e Ak v o 1
AW AR DOM 119 55 58 Ak % B R &2 2% v i A
FFi& BT DOM 11 55 58 {0 /% 3 Fn 2 2
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