32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

FEFT -5 AW XTAR EE B - 3BNHL 38 R SN, O TR

SR, ©3C, X, R, BOCE, &R

FIHASLC:

FIRCH, £, XV, R, RSO, SR FEFTS A S AR F B SN H A SN, OHERCAY 2RI, Al SR5E R}
24412, 2024, 43(2): 442-451.

TELRRIEE View online: https://doi.org/10.11654/jaes.2023-0206

LT R ROGBR I A R

Articles you may be interested in

T TROIE ARG PR TN 2 RN O HE I (145 1)

TR, XYL, B, B, Phan sk, X6, ke
LV FRBE R3] . 2020, 39(10): 2354-2362  hitps://doi.org/10.11654/jaes.2020-0067

AN 50T R SR LT IEN ORI C O, HERR A5 1]

XIMNAE, R, =P, P Hk, T, MBI, WK, (ke
LM IREER}2A 4. 2021, 40(9): 2049-2056  hitps://doi.org/10.11654/jaes.2021-0187

FeiZe e A N AEATASIRIA D7 = FE e FE PR S HE i) s
TR ERMR, s, A, RAKES, Mk, B
LV FRE R4 4R 2021, 40(3): 685-692  https://doi.org/10.11654/jaes.2020-1003

TAT 55 G P R A T X XA P 2 4 2 T 3R
% /\J’Ln ﬂ%:ﬁ ilé; f"ﬁ;‘?@, ?ﬂfi&i{ﬁ
AR 2447 2021, 40(12): 2788-2800  https://doi.org/10.11654/jaes.2021-0318

KU I D8 25 BT R 3 £ N OHERC A L]

=, 2R, ST
P L2441 2021, 40(12): 2801-2808  https://doi.org/10.11654/jaes.2021-0459



http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2023-0206
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0067
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0067
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0067
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0187
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0187
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0187
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1003
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0318
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0459
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0459

2024,43(2):442-451 R W ®E M FE F R 20244F2 H

® Journal of Agro-Environment Science @&

SRR, 430, XAEVE, A5 FEAT S A A0 AR PR 38 NHL %615 NoO HERL 2 )). RO FREIRE 42741, 2024, 43(2) « 442~
451.

I3

GUOJY,JIN W, LIU Z T, et al. Effects of straw and biochar on NH3 volatilization and N,O emission from alkaline soils planted with cotton ] '
. . N
[J]. Journal of Agro—Environment Science, 2024, 43(2) : 442-451. JFHCRI2 0SID

S EY RS EREETIENTIEL
5 N,O HER B9 22 i

Fpfkar, &, NEF, R, RLF, ZEA
(RESA ML A B A A B SR A B 25 2 A A S0 5 R A BUFAE 0 P R R PP 30 210095)

1 OEONIRTEREFT RS R A M5 R LE RN 5 a )i % L3R (NHL) 5 5% F1AEAE R0 (N0 HERCHY S 0, 18 72 45 PRAG S FTi4 T #
Jith , DA AR A F % o ARTIFZE 3T SR St i A |, 35 B RS T SR L RS T 405+ 3 0 T RS T A 0 o SR RS 38 T X IR L 4 A4
SO PR FREPRICGE ] o SRR RE AT A W e IR T - NHL 7 2 1 NoO HECI3 AN 14 FH Xof BRI 25 R A1 27.3% A1 56.7% , &
TEVA TR T A 0 o o 2 A ) - S R e A Tt i R D I M, MR AR AR L S A W e B B SR I M RE A G . RS A
FHLE RS FT R -+ 350 FH 0 S o) IR N NHL % & 37.2% 1 21.2% , AE8 /0 NoO HEK 17.19% 1 38.3% , 33 W Rl RS AT 7 201 i 3%
PR LG DURD AR R T 5 P, 10 R A S R TG P o T AR 3T (RDA ) 45 R 32 W1 8 Jrle i it ol RS 46 80 IR L2 1= 38 NH,
A 2 A N0 HERR 1 25 252 0 5, i PR 40 51 R 64.8% 1 20.1% . WF5T 36 B, A AT 2B 40 i R N A1 NLO I8 HE M 254 5OR I F
R O AR FH - S A5 477 1) RO HE R it

SRR FE s A W0k s NHa s NoO s BUAEFAEG ; i 1235

RESHESSI56 XEFEED:A X EHS:1672-2043(2024)02-0442-10  doi:10.11654/jaes.2023-0206

Effects of straw and biochar on NH; volatilization and N.O emission from alkaline soils planted with cotton
GUO Jingyu, JIN Wen, LIU Zhitao, CHENG Zhaorui, ZHAO Wenqing, MENG Yali’

(College of Agriculture, Nanjing Agricultural University/Key Laboratory of Crop Ecophysiology and Management, Ministry of Agriculture
and Rural Affairs/Jiangsu Collaborative Innovation Center for Modern Crop Production (JCIC-MCP), Nanjing 210095, China)

Abstract: The main objectives of this study were to investigate how straw and straw biochar influence soil ammonia (NH;) volatilization
and nitrous oxide (N>O) emission after continuous addition for 5 years, and to ascertain a practical straw return practice for reducing N loss
in alkaline cotton fields. On the basis of the equivalent carbon input, we established four treatments (straw incorporation, straw
decomposition plus mulching, straw biochar incorporation, and a control treatment without straw or biochar), all of which involved
application of the same amount of NPK fertilizers. The results revealed that compared with the control, straw biochar incorporation
promoted a significant reduction in NH; volatilization by 27.3% and N,O emission by 56.7%. These effects were mainly attributed to the
significant inhibition of soil hydroxylamine reductase and nitrate reductase activities, and an increase in N uptake by cotton, as well as the
strong adsorption capacity of biochar per se. Furthermore, compared with the control treatment, straw incorporation and straw
decomposition plus mulching increased NHj volatilization by 37.2% and 21.2%, respectively, but reduced N,O emissions by 17.1% and
38.3%, respectively. These contrasting effects can be ascribed to the fact that that these two straw returning practices promote a significant

enhancement of soil organic N mineralization and hydroxylamine reductase activity, while inhibiting nitrate reductase activity. Redundancy
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analysis provided evidence to indicate that hydroxylamine reductase activity and N uptake by cotton were the main factors influencing the

observed effects, explaining 64.8% and 20.1% of the variances in NH; volatilization and N,O emission, respectively. On the basis of these

findings, it appears that straw biochar incorporation has the best synthetic benefits in the reducing NH; volatilization and N,O emission and

is accordingly recommended as a practice for reducing N loss in alkaline soil planted with cotton.

Keywords: siraw; biochar; NHs; N>O; N cycle enzymes; alkaline soil
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Table 1 Basic chemical properties of tested straw and biochar

## Material 4f Total C/(g-kg™) 4% Total N/(g-kg™) W Total P/(g-kg™") 48 Total K/(g-kg')  BRELL C/N pH
KFEFEFT Barely straw 400.0 53 0.9 27.1 75.5 5.4
FEFT A= W) ¢ Straw biochar 541.0 12.5 1.4 34.5 43.0 8.7
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Table 2 Soil physical and chemical properties in different treatments
fb 3 A LA o SR HEFSEA AHE -
Treatment Organic C/(g-kg™") Total N/(g-kg™)  Ammonium N/(mg-kg™) Nitrate N/(mg-kg™)  Bulk density/(g-cm™) P
CK 9.91+0.56b 1.25+0.13b 3.76+0.55h 3.97+0.43b 1.42+0.04a 8.29+0.05ab
S 9.97+0.53b 1.32+0.06ab 4.44+0.30b 4.90+0.51b 1.34+0.03be 8.27+0.05b
SD 10.42+0.06ab 1.36+0.07a 4.16+0.25b 4.11+0.25b 1.39+0.04ab 8.27+0.04b
SB 10.81+0.34a 1.39+0.02a 5.48+0.50a 7.84+1.15a 1.28+0.03¢ 8.40+0.12a

T WA R PR 22 5 .35 (P<0.05) o

Note : Different letters in the same column meant significant difference at 0.05 level.
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