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1 OE . ABISOEE AR I 200 kg/hm? TS L 0.5% F1 1.5%(0 ~ 20 cm #2150 7 43 be) PR FH A= 0 B oo 33350 e
TFERR NP AR E R FHRAGE N, G5 . AR A T HEE 0 ~ 40 em HIEA PR S HCEA 0~ 10 | 20 ~30 cm F1H
HEMRIA 21.1% ~ 44.2% . 12.6% ~ 18.4%), HiXSN 54w a2 IEA . AU, RINAEYBARAL IR 0 ~ 10 cm 1
3 NHi-N, NO:-N, 2E MBI &R T 3.7% ~ 49.0%., 20.1% ~23.7%. 3.4% ~ 16.7% F13.6% ~ 14.8%, .30 ~ 40 cm F7&
A AR R R 10.2% ~ 19.7%. [ NHG-N Sb, #3550 & IR 7E = A (L5%) I AE Y B b B Hp R, {H 30 ~ 40 em
43 NH;-N 1 20 ~ 30 om e & B A W TR SIS, FRIR o310 27.4% ~ 32.8% 1 10.8% ~ 12.6%, HIEA:YHimx
AR AR (0.5%) st R T Wl 3 . AR R /N R R R ISR = JE 0 R, (A e IR/ N P i R S U)o 25 1, e
FROTFEAEXT AR ) SO AR V0 g o o7 RGP e D = SRR R R TR 25 5
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FESES: S606 MHRARRERRD: A

Responses of Soil Profile Nutrient Characteristics and Wheat Yield to Biochar Application

LIU Jiale, CHEN Zirui, WU Si, SUN Haijun’

(College of Forestry and Grassland/Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry
University, Nanjing 210037, China)

Abstract: In this study, a pot experiment was conducted to investigate the effects of biochar (BC) added at 0.5% and 1.5% on soil
profile nutrient characteristics, wheat yield and nitrogen use efficiency (NUE) under conventional N input rate (200 kg/hm?). The
results showed that 0—40 cm soil organic carbon (SOC) content increased after BC application and was positively correlated with
BC application rate, of which, 0—10 cm and 20-30 cm SOC contents under BC-amended treatment significantly increased by
21.1%—-44.2% and 12.6%—18.4%, respectively. Compared with N fertilizer alone treatment, BC-amended treatments increased the
contents of NH;-N (3.7%-49.0%), NO5-N (20.1%-23.7%), total N (3.4%—16.7%), and available K (3.6%—14.8%) in 0—10 cm soil.
In addition, 30-40 cm soil available K contents were significantly increased with BC application by 10.2%-19.7%. Generally,
nutrient content increases were higher under 1.5% BC amending treatment, except for NH;-N. However, BC addition reduced the
NH;-N in 3040 cm soil by 27.4%—32.8% and available K in 20-30 cm soil by 10.8%—12.6%, and the effects were more
significant at lower BC added (0.5%) treatment. BC had no significant effect on either wheat NUE or yield, but performed a
reducing potential (risk) on wheat yield. In conclusion, the responses of soil nutrients to BC addition significantly varied with BC
application rate and soil profile depth.

Key words: Biochar; Nitrogen use efficiency (NUE); Soil organic carbon; Soil fertility; Crop yield
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IR, AR R, 2 AR
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H/NE R ZFIHE(%)- N200+BC1.5% AbHE G 455 49.1% 1 44.1%; %4k
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ML T AR — AN SEFRAILE . N200 4031 20 ~ 30 om 1-HE NHI-N %%

oA <100 {66 15.2%, {55 A 00 50 ST AT 525 22 52 5 7 30
1.5 HUIESH ~ 40 cm FHEH, N200 ZbHEE) NH,-N 5585 14.2
¥ Excel 2010 FHAT4CHE B3, 351 SPSS 26.0  mg/kg, HHAb AL 51 & 27.4% ~ 32.8%.
NH;-N (mg/kg) NO;-N (mg/kg) 2R (g/ke)
SN U N (N S S S N N N
0~10L @ bbb a 0~10k® bb a 0~10_(C) c bb a
£;10~20- K _&10~20- &10~20-
t; 20 ~ 30 b IE%&LBCO.S% § 20~ 30} % 20 ~ 30
H ——N200+BC1.5% -H Igz(oo :4 oK
30~40 bbb 8 30~40f abaa :E%ggigg?gﬂﬁ 30~40¢ o E%ggigg?g%

(E /NG FREAR R R Al — L2 A R A BRI 22 55k P<0.05 W& KF, TR
1 TE4SLE 0 ~40 cm LIFFITE NHi-N, NO;-NM2EAEE
Fig. 1 Contents of NH,-N, NOs-N and total N of 0-40 cm depth under different treatments

HE 1B AL, BSmAEY B 0 ~ 30 em 1 35.1 ~ 40.8 mg/kg KIFE#EFZ 20 ~ 30 cm Y 54.1 ~
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B, BRI S AL BE(N200+BC1.5%), Hirf, &
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N200 b FEA3 5] i E 4R 21.1% ~ 44.2% F112.6% ~
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AN = FH b P A ) 5k (1.5%) B Ik 3 4 1
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Contents of available phosphorus and potassium of 0-40 cm depth under different treatments
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Fig. 3 Soil organic carbon contents of 0—40 cm depth under
different treatments
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Fig. 4 Effects of different treatments on responses of wheat N uptake and use efficiency

http://soils.issas.ac.cn



5 2 39

KIEEIRAS b S0 TR R R AIE 5 /N2 7 6] A W) T A i ) i 2 279

MR 1 AA, SRR BEAY /NS P i CKC AR B
TR 4615 ~ 4745, A1t Ak BE 7 AL B A (B
e, BERCE, TRICED) MRS T CK AR, AFIH]

LR W R N IR/ INA AL K A AL ) 5
AR, [ERIBMBES AR B, Rl ETem
TN T o AT LA R R /N i R R

Table 1 Effects of different treatments on wheat yields and its components
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