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Ykt L3R . A, BHEPNERE T R b 9,
WA, AN (DOM ) & +HIEER 4t 0.45 um
UEREAT IR S A A LT, — A S L B P R A
PR, B S R IX RS R, ARk
W, WA YLK (DOC) ¥ JEF DOM 4
PIFE%0 (BIX) #iEs, Smebye Z509 g H, i
A= ] LIS PR £ b DOM B s AR
B . (HRTR A= M it 6 AR L 2+ DOM R (5
Mo i A o0V A . ARAFSEE A 3 A H (R iR,
WF 58 A2 4 it FH G AR b S - B AR o L Il 1 A
DOM FPE A FEIR A iff e 30k B0 A= 0 it FH £ LA K
PETMOR . B ML PR AR AR

1 MRS

1.1 iR

AHFFETF 2016 4F 4 H 2 2018 4F 10 A EH M
R R B R L B S Rl A ST B K
LEA O ST, (43°59'N, 125°41'E) #H47. #F5EIX
BRI KRB, BT FRigHIX, 47
BIRg/K i 582 mm, AFEFHRIR 5.5 Co ARBFFEHLAT
T AR 4 AR SE E AR I R R G
3 RHIEE L (Mollisol ) . 2016 4F- 4 XIS FF LAY,
B2 S MR PERC Y . pH 6.92, 53 (EC)
23.6uScm™, SOC7.36gkg™, 2% (TN) 1.07 gkg™",
W (TP) 0.5 gkg!, W (AP) 16.58 mg kg™
B (AK) 113 mg kg RI0 P £ KR FEFFAE
YR 7107 e MmO B A RA ), S E AR
FIEBE S R IR (450 °C) BRPTE. Y
FARBALYERT R . > 2 mm B EUR AN 60% LT,
B RZN 0.596 g cm™, pH 8.78, EC 1240 uS cm™,
BK 72.21%, S 1.08%, & 0.72% FEER 1.64%.
1.2 R

R P, 3 R A 00 10,
30 f150thm™2 (B0, B10, B30 f1B50) , —kK&#HK,
KHBHLX B, /ANXHEECY 25 m2. Wik
WA RT— MR, BSHE TN R, B S
ANTHEBET 0~20cm +)2. £/NXALEHH &2,
AN RF) | BHIE (REBEmess ) . #IE (BRERER )
FHE 39 N 225 kg hm2, P,0; 100 kg hm2 Al K,0
100 kg hm2, FACHEZREILE LY 2 « 3 (1) LB ZERE Fh AT
RIS U , B . BRIRAE S BEAE — Kk P it
Ao BARAFPR “RE 997, R 65000 £k hm2,
3T 2016 4F . 2017 A1 2018 4F- 5 H #14&Fh, 10

Ak, MRz TER,
1.3 HRRESHHEE

2016—2018 4F, 7T KMAHIAE /MK 10 m?
WA RERE, W FR= YR, 2018 4F %
KRG, 4 cm BEARHY “T7 L RAERSAE RS/
X NBEENLRSE 0 ~ 20 em HHERES:, 5 DMEESTRG
1A, EIREE 10 em Ab3E 5 H3ESNE, FHEAS
Sem., HE S em B IS EC A, HA/NXIZEEL
24 HAECE UK B SRR, RS
BRETA A UL A BURIAR R o B RS R 3 34 —
FRATHE-20 C RAFH Tl . & . BRIG5> B A K
WED A (MN, BSEMMER) &&; —#50
TE 4 °C AT DOM FtEodT; Haior Kt et
2 mm Fii € EC. pH Hl AP &, #4> <2 mm i
HHERESLE T 0.15 mm G I E A MR (KMnO,-
C) . SOC. TN Ml TP &4,

FHER I 2005 +- A /K% (SHC ) PO, FiK
b5 1 43 I S Z 4O pH THIl E 1258 EC #
pHPY, SOC HEEE IR — SMImFGEC e . 498k
BRAMMERMH KCHIZHER, 3 sh 2 #1400 22 .
1458 TN FmIR — AL FRE R, Sl i E
1 TP HIGIR — = SR &, BT L ke e
+ 3 KMnO,-C F =k PR A fb i e . +338 AP
KA NaHCO, 1248, FHESPT b A iken e . MR
a5 00 B R IR MLER B R, AR D R R S 2K

( CPI) = k£ &k SOC/XT IR SOC; LT+ C At
254k (L) = KMnO,-C / ( SOC-KMnO,-C ) , AfasE
PEFEEL (LI) = #Efh LRI L FIFHX AR BR
AR RS HFE R (CMI) = CPI x LI x 100; AHF5T
DL BO Kb A - 38 R Xof B - 390221 AR 4l AR G2 IR o
M5ED: (ELISA) |, X ARG & (VIR f s
WABRAE ) ME B-1, 4-FZEFETEE (BG) . N-1,
-2 TR PR BEAT B (NAG) | 22 R 2 2 ik

(LAP) FIBREBERRRE ( ALP) 3X 4 FREEAGTEE .

BIODEHA 4 ¢ T35 40 mL AKIRA, 725 C
T, LA 250 r min' (55 IRY 30 min, BESTE 4 C
T, LA 8000 r min™' #Y %% &0 10 min, 2R 58
0.45 pm FLARRY LT BERS , RIS H] DOM JE WK 7E
UKAE (4 C BT A7, DM TS 0. H
M PR ( TOC-VCPH, HARHAH] ) @
5E DOM JEW izt & (DTN) #1 DOC f5H .
DOM JE W 1 = 4k 5 6 i i B bR ( Synergy HI,
BioTek, America) M2, PI4i/K M2 H, EAEEK
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(Ex ) oM 200 ~ 500 nm, & 5nom, A5 EK

( Em) & Bl & 250 ~ 550 nm, ¥+ 1 nm, Fn
(355) J& Ex =355 nm i}, Em B[4 440 ~ 470 nm
1) B RGP, e EHE %L (FI) J& Ex=370 nm
BF, Em 7€ 470 nm 55 520 nm Ab23E5R JE FLIEPY; 5
AL TE B ( HIX) /& Ex=254 nm [, Em 7£ 435 ~
480 nm X355 B A SHERR LA 300 ~ 345 nm X,
P60 B FLAME RS BIX & Ex=310 nm i, Em 7E
380 nm 5 430 nm Aboe R FLIERS, [RAERE RS
{¥ (Synergy H1, BioTek, America) 7F 250 ~400 nm
PR FEFEIPEAT DOM JEIR A L SNBSS . RRAE
LHMEYEEEE (SUVA,,) R 254 nm Ak iYW B (5
5 DOC WL LL{HPS . A BF AL (CDOM )
3 DOM 7E 355 nm 4L Ay G RE(ERT,
14 #HIELE

FR PR R 2016—2018 4F 3 45 F-H4MH,

25

@ E z 18 = @
y=-00018c+ =7 S
2 0.1194x +12.43 *’Lé 12
Fop2— X 2= 10
R?=0.2284 H 0 10 20 30 40 50
P=0.14 HEHISHE TR (¢ hm)
5\ Amount of biochar application
Ez sy a a 2
&5 b
R -
H 5
x> 10f
H
5 L
O 1 I 1 I
BO B10 B30 B50

H Ay - B o 2018 AR WAk R EE .
SPSS 20.0 X F it 17 B R K 5 22504, DL P<0.05
NESBE; FEH Sigma Plot 12.5 Hil1EK .
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2018 4F 3AEEIME ) W 1 KEFR, 2016—2018
AF 3 AR AL PR =R E S AH SRS I 1 /NE
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R 12.8%, 15.8% Al 14.7%, 43-HHt e b
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F3A 0 EOK. AT, it A A fie R R R OK
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Fig.1 Effects of different biochar application amounts on maize yield (a) and biomass (b)
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TR A Wy it 2 9 e b e B an 5] 2 B
e Hip, 5 BoAFEAHE, B10. B30 il B50 4bF
393 E SHC 139%. 182% 1 134%, 2= 5353k
BEARE (K 2a) o AT, SHMAFEAHL,
B50 4b B E WG in EC (& 2b) o 5 BOALFRAHLL,
B30 #il B50 &b 3 i 25 #& =5 SOC & &, ¥ i 4351
34.2% 1 45.8% (& 2d) ; I H 2 m SOC/TN,
AR HN 19.3% A1 16.7% (& 2j) o A, 5 B0
AbFEAH L, B30 AbFR I E$E S KMnO,-C 5. CMI
DS AP Fi, HGWE 3 0h 35.6% . 36.5% F1 39.9%
(Kl2e, f, i) o 5 BOALEIAHLL, B50 AbFH b 5
Jin TN, MN &4 LA K SOC/TP #1 TN/TP, 4143 5]

K 24.9%. 451%. 44.4% F1 23.6% ( &l 2g, h, k,
1) o AFAEY R HE TR 15 C. N PIER
FRRETEPE S LA 3 iR, Hod, LAP A NAG K
RIGREALET, PG FI ALP 2355l M BRAE PR ARG PR
1R, S5HABA AR L, BSO AbFRE EHE S T LAP
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2.3 MEREYIRYTLIE DOM &8 R E I MR
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BAEYRAN T 3 DOM & & K HO G4
Kl 4 frn, 5 BOALEEAHLL, B10. B30 A1 B5O 4h#
XF DOC fil DTN & o Z#m (& 4a, b) , 1M
B10 £ B50 &b B &} 3 F# Ik DOC/DTN, P& i 5 51 Ay
28.6% F123.2% (&l 4c) . 5 BOAFEAHLL, B10 &b
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Fig.2 Effects of different biochar application amounts on soil physicochemical properties

T4 A Fn (355 ) F CDOM, R0 15.8%
F133.2% (# 4d, h) , B30 F1 B50 &b 3 i 45 5
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Fig.3 Effects of different biochar application amounts on soil enzyme activities
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Fig.4 Effects of different biochar application amounts on soil DOM content and spectral characteristics
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F DTN /£ R Wil DOM % & 45 bR, fEARDFTR T,
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Biochar Amounts Effect on Soil Physicochemical Properties and Dissolved
Organic Matter Characteristics of Black Soil in Northeastern China

ZHANG Hai-jing"2, WANG Shao-jie'", TIAN Chun-jie?, LUO Sha-sha**
(1. College of Resources and Environment, Key Laboratory of Soil Resource Sustainable Utilization for Jilin Province Commodity Grain
Bases, Jilin Agricultural University, Changchun 130118, China; 2. Key Laboratory of Mollisols Agroecology, Northeast Institute of
Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China)

Abstract: A three-year (2016—2018) field trial on black soil in northeast China was carried on to investigate the
effects of biochar application of 0 (B0), 10 (B10), 30 (B30) and 50 (B50) t hm™ on physicochemical properties and
dissolved organic matter (DOM) characteristics of black soil. The results showed that the biochar application
significantly increased the maize yield, saturated hydraulic conductivity and bioavailability of DOM, whereas it
significantly decreased the humification index compared with the control. Compared with the control, the B10
treatment significantly decreased the humic-like substance and chromophoric DOM by 18.7% and 33.1%, respectively.
However, the B30 treatment significantly increased the KMnO,-oxidizable C content, the C management index and the
available P content by 35.6%, 36.5% and 39.9%, respectively. Moreover, the B50 treatment significantly increased the
electrical conductivity, the leucine amino peptidase (LAP) activity and the ratio of LAP and N-1,4-acetylglucosamine
glycosidase to alkaline phosphatase by 21.7%, 22.7% and 27.3%, respectively. In short, an appropriate biochar
application (i.e. 30 t hm™ in this study area) could enhance both crop yield and soil quality by improving soil water
permeability and nutrient availability. While excessive biochar application (i.e. 50 t hm? in this study area) might
increase the soil salt content and promote nitrogen transformation and microbial competition for P.

Key words: Biochar; Soil properties; Ecological stoichiometry; Humification index; C management index
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