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W OE: TR A RAEACTEE R H R R 3G 7 R B e ik 2R G 7, RBERH AR REH &R, ZRT
2021 4E 4 H—2022 4 7 HEF A 6 W E W E (N1: 300 kg/hm®) « LI E 15% (N2: 255 kg/hm?) « BUIE
H30% (N3: 210 kg/hm®) . HfiEY 5 (B: 20 thm®) . F MU E+EW R (N1B) . FIEBE 15%+E % (N2B)
FHRIE 30%+ L (N3B) 7 AMEHL, SiiiZE/Ngg (RN, &/ P IRIAS R AL~ 22 L3R LS &
TIENPIRGER . N SR R R AR SRR, SR RN b, A AR IS L3R E WL Csoil total organic
carbon, SOC) . J&EMEA HLAK C(active organic carbon, AOC) . 1% JF & B 48 %L (carbon pool management index, CPMI)
AUNEF= . FPRK D BEA (T SEBWERSBY. SERIMUEIEE 15% mitdr (N2B) dEHL,
BENLE M EGE (N1 #tk, AOC. SOC HH RERE, 2a/ B EERE 22.12%. 36.17% (P<0.05). 5% M
WEEAE, FIEHE 15% WA R (N2B) AF R, 2022 X /NEEREA (FH) . | GEHE) . Zeleny ViFFHE L
Hitwm, 1M2021 F&OHEEZERARE (P>0.05) . FE, BREHEAEYR (B) B (2021 ) MERHEEAYIR (B)
FRA 15% (N2) AbEiAh (2022 4F), HAhAbE N 3 co, RRAHE R Fti BB E . 4L, ZIEmE
15% (255 kg/hm®) i jti 20 t/hm? A= 9) 5% B JHC A P 1 98 [ B O HE 00 SR B /N 22 7 i i R 4 B R B i, U S db i X
27 H G B 00 A B i A= 2 7 ) B AR B A 7 5%
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YER, FCAEZRMBEME AR H A28 R G b 1O RIS DA e %
LRV o

T, AT o B A RIS it
ARG LT A SR LB 28 /N 227 B T o R A
e, B FEPR WA 5 AE G SERE DXAR 2 B A A DRt 18 22
I B Bl HE B A VRGP 48 7P SR B OB, DAy b B X i
SE B BN S AR Tt HE I, 2R VRO AR R
FEVE X AR I N MBS S %

1 MR5REE

1.1 gk HIEmse

T 2021 5 4 H—2022 £ 7 A{EH5873 & IR0 0
(89°13'E~91°22'E, 42°25'N~45°29'N, 4k 895.00 m)
TR . &3 68 T KRGS E, PSR 5.5 C,
7 HEAHR 22.6 °C, Mg s S 39 °C, 1 H RS
H-18.9 'C, FFIJMXTIEE 60%, JofEHAF T4 153 d
(4 AT™A—10 A BAD, F-F5EKE 269.4 mm. X%
BN UREL, pH (AN 8.3, ANUREE 13.9 g/kg,
AW A 1.3 gke, &M A 181 gke WMMBA S E
128.7 mg/kg, A B & & 11.4mgkeg, WM & &
147.0 mg/kg.

BERA YR N FORFEAT R, B T S AR AL R
A B PR A AR HE, B FORFREAT B R T B, £
450 C BRAE K TR AL 4 b, WIS, B & R
0.05~2.00 cm IR, AW FEAVER : pH {H R 9.3,
PR AN 3.3 m¥/g, [ E B AR 68.7%, B & 5
75.76%, ¥ER I & B 20.6%, K> 10.6% (i
IHO .

BEREIE N IR R (i & 5 3 98.5%) , it I & v 4l
B KR NG NEME& N, FHid 2021
4020214 8 HAFNE GHi#&E375), 2021 4F
9 H—2022 4 7 H A%X/INE CGHi%225).

1.2 REZIT SR80 FE

FH ARG R HBE L X e ih, W E 7 AMbE:
fiti & ( N1: 300 kg/hm?® . & AE & & 15% ( N2:
255 kg/hm®) . F LI E 30% (N3: 210 kg/hm®) . ¥
AWIR (B: 20 thm?) . W HER+-EWR (NIB) . &
AR 15%+EH % (N2B) « &L & 30%+42 ) %
(N3B) . &S5 LRI NEAEEABZ 30 cm, I
DL R AT R, AR B 3 IRE .

INFZREFI T AN 0.2 m B BEEATHE 4%, A E
9 4.5%10° Bk /hm?, AN X AN 9 m? (3 mx3 m) .
VEWE T RO RE, ARG 40 cm —MMEEY, EIE DR
J920 mm, WLE S A 16, Wi AN 22~24LNh, &4F
B IR 8K, BEUHE/KE N 562.5 m¥/hm® (H 24T
56.25 mm) o AT U6 A B A A H A it 1) 2 8 2 M v
H B AT 2021 FHEDELAEFH AR :
WH (SH22H). AHH (6 H1H). LM (6
H10H). #EFM (7 H3HY. sl@JIH (7 30 H)D,
2022 EANFES AT MW R AT (S H2H) .
ZFFEHE (SHISHY . S (5 H 24 H) . #EXRM

(6 H4H)>. WM (7 H2H)Y. fENEEBNAN
IS b AR R B K A SLWE 1 TR, 2021 SFAEE
W] M W Bl 186.4mm, 2022 FEFEA B WKW E N
168.6 mm, 2a F¥SEN19.7°C, 2ayBT T2E.

o = T — P,

O O
< 4 140 % 40 140
s 3 120 5 30 120
g 100, & 20 100
s 1 g 5 10
=% 80 £ = o 5 80 g
g - 60~ 5 - 60 &
2 -l gl «
=20 40 =20 40
< 30 \ 20 < 30 A | 20
a0t o]y =0 T S I
=50 =50
4 5 6 7 8 4 5 6 7 8
H 4 Month H 4> Month
a.2021 b. 2022

o T WHEBERE: T NHEBRSE: P oNEHBEKE,
Note: T, is daily maximum temperature; 7, is daily minimum temperature; P,
is daily precipitation.

A1 20212022 F A A F HARAEKE T
Fig.1 Changes in temperature and precipitation during the wheat
growth period from 2021 to 2022

1.3 MEMBSHZE
1.3.1 E3gEefegagn e

b 3R R if H R Li-8 100 Rk & H 3 R
GilE, HAHERN 20 cm. &4 10 em (¥ PVC S H
TN L, M H e R AEAT AR, T A N g
5cem, HEHE, THEPITHK 08:00—11:00 2, £
7dWE— R, BRI HT— RIEFEEH PVC A A HE
YR, KRR RS R LIEd, DB ERAE
Mg P g 25 L, BRIK IR R ASEAT S o
1.3.2 BEARAReNE

2021 55 AT 2022 5 £ /N 22 B 5 BEAT L RE A IEHL,
KA “S” A5 RUHURREAE &/ N XS 5 AN, B AH
HHGH 0~20 em FE, KRS SRR BR VD BR A AT AR
YRR, IREISIHT RIS E .

KRR 2 - 4E b, TIELS A HLKR (soil total
organic carbon, SOC) K H HETRHH- AR M n# A Ak
ED s T HEVE A WL Csoil active organic carbon,
AOC) I3 K FH 333 mmol/L KMnO, A fkidi; + k%
PEAWIKS & (soil inactive organic carbon content, NAOC)
N SOC 5 AOC HIZ1E; BHERHITIENE .
1.3.3 BRESEISHITHE

Tk B $6 % (carbon stock index, CPI) AN Fh 42k
TERSZSETELSREENE; KEWEE (carbon
pool activity, CA) AWEMESARETERR S B LE: E
W TEFE L (carbon pool activity index, A A B TG
5555 Ik BT FE R LUAE s B PR FEFR 2L (carbon
pool management index, CPMI) A CPIY Al 1] e #

(%), BxPEEFIREOTEE WS 30k [9].

1.3.4 JNESFTNZE

INFZ SR FEK S EE L [ Zeleny UL FF 1A -
TERT AR bR, SR IL Perten IM 9 500 4 £ T 5 ¥k
ZLAM AT AANE, S5 R RG A E B .
L35 JSERFERNL

INERBTE, THMXERKS MK 1n’
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C1mx1m) X E A BBERL JF T %/ XEE 10 #k
AR NZZHATHR, FHFSLWE TR R, 57 5.
1.4 BARSH

K F MicrosoftExcel2019. Origin2021 {£&], SPSS26.0
BAFBAR G5 HT -

2 HREHH

2.1 FAEECHE A Mk 3 LI Rk B IR e B A2
MR 1 AR, B U Ot A P 5 xS Tt - e v i

AN ARG EEMRBEH (P<0.05, 5Hj
AR AL (N1~N3) ZEAMHE, #EYRE, AOC 4
WA ET 17.27% (NIB) . 27.43% (N2B) . 21.82%
(N3B) . HHEMMEER (N1 M, BiEdmr (B).
RAEJREALHE (N2, N3) #5K 525 38w sl PR AR 3 s
WA YRS 2 (P>0.05), MREREEDKE, AOC
BERE (P<0.05), LLN2B kb #4338 35 A WK &
EigE, X3 1.44 gkg, BUEMEZ (N1 2N
30.91%.

F1 2022 FARAIE T LIERERTR

Table 1  Soil carbon pool indicators under different treatments in 2022
fh3m T IEE A PR T AR HL TR PR E BRPRIE R B PR BAR AL BH
Treatment Soil active organic B .Carbon stock C-ar‘bon pool Carbon pool activity Carb_on pool management . Bulk )
carbon (AOC)/ (g'kg™) index (CPD) activity (CA) index (AD index (CPMD) density/(g-cm )

B 1.13c 1.29¢d 0.05ab 0.91ab 117.15¢ 1.25d

N1 1.10c 1.17d 0.06a 0.98a 114.79¢ 1.47ab
NI1B 1.29 1.53a 0.05b 0.88b 134.27b 1.41bc
N2 1.13¢ 1.39bc 0.05bc 0.85bc 117.68¢c 1.41bc
N2B 1.44a 1.53a 0.06a 0.98a 150.17a 1.36¢

N3 1.10c 1.48ab 0.04c 0.76¢ 113.16¢c 1.49a
N3B 1.34b 1.57a 0.05b 0.89b 139.81b 1.41bc

VE: NI WHUER: N2: BEEE 15%: N3: BHERE 30%: B: HjEEY)R; NIB: NI+B; N2B: N2+B; N3B: N2+B. ANE/NEFRERIRACBEZ W) 7 7 i

# (P<0.05), F.

Note: N1: Conventional nitrogen application; N2: 15% reduction in nitrogen fertilizer; N3: 30% reduction in nitrogen fertilizer, B: single application of biochar; N1B: N1+B;
N2B: N2+B; N3B: N2+B. Different lowercase letters indicate significant differences between treatments (P<0.05), the same below.

SRR R PR R (CPMID 1 R AE 14388 AR AL
(B B R AR, A% I WL it A ) R et - 358 5 1 RS
S, CPMI E K 356 BH 39 i A= 47 ¢ T DA 24 o R4 vy 3% I
&, FERCN R AR IE N . SR HUEA (ND
FIEL, BEAEIR (B) AP, ZAEM R (N2, N3)
PR R EUCE CPMI, M AENERLEA YR 5, CPMI &3
I (P<0.05), HULEAEWE 15% B it 4 47 e b 22
(N2B) CPMIfx i, %W #jE & (N 2 74
30.82% (P<<0.05).

i cEYI R (B) A HIERE N 1.25 glem’, BE
KT HARALE (P<0.05); EERELE N LIBEAREE
HEMBE (N1 MBI Z R AR, N2 45
Bl e e (N2B) J5, Iy W A%, Uil
15% P9t 80 AN R M - 3 7 B, (L b At 25 it o 2 47 e
CIESE Ve (ivame: £05 -

2.2 RBBECHESE PRt IR BN BRI R

ZRNE T it 2 4 it - 3 ML ) 5 T LT 2, 2021
FHEAAHR S BV T 2022 4. K240 L
AE 3 3G I A VLS & (P<0.05). 2021 4, W
M (ND H55iEEyR (B) ZRARE, HE
SOC & F K T &Lk &= AL B (N2, N3) . NI Al N2 4
PR AR B a3 SOC & & 5 H it a0 I S5 35 19
I3 T 30.01%. 9.99%. 2022 4, 5 FEAL B AN
bb, St ARk S IR 5 AR G it 25 2 35 2 i SOC
B (P<0.05), FrAEEYREES ZRAEE, Hi
7E N2B 4bHE 5 N2 ab#EAHEL, BT 23.07%.

35+
30 - a
r % be
25+
= J?df d %
220 H .
& |
QO 15H
3 15
3 L
10 H
5 H
B NI NIB N2 N2B
A Treatment
a.2021
14 -
12 -
10} a a
PINEIN
; b
& r =
S U B
3 6
14 L
4 H
2 H
07 L

B N1 NIB
A Treatment
b. 2022

B2 20212022 FRF4E T LEANK (SOC) &%
Fig.2 Soil organic carbon (SOC) content under different
treatments in 2021 and 2022

2.3 RBEECHESE YDt 3 H A R A 20

AR AR AL R 22 H - e olR 2 R B (K 3),
FIRAR AL S A= it F 2% 7 138 co, REHRE,
AR E, 2022 % AH T -3 Cco, BRI E KT
2021 5, 2 a /YFERAED K (B) AbEERBFK 1% CO,
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SR, H BRSO, Ul B ARk it FH e 1%
ik 13 CO, HEAlt. 2021 4% 4 T 13 CO, RAHK
BYE2ANAFAM KN B NEEFH (0~48 d
T3 COo, HiptE I Kk, AFEH (48~77d) T3
CO, e E KA Z NS . Ryt yR (B) A,
R R AR A b, B b EE 4 IE co, BRHERE £
wsmkass, Haw MR EEY R (N1IB) KA E
30% i (N3) AbEE R RInHEBUR K, H3E co, RFHE
JIS N 3 v O R IR EUIE AL B (P<<0.05) . 5
TR 15% s (N2) AbEAHLL, ZIRE 15% BoitEY)
WRBEALT CO, BRHE, AT BB 2022 %
AbEER 13 CO, RAHEBUERTE /N H 1) 0~26 d -3
CO, HEACE S KRR, B AR5 AR 7% i it AL 3 T 1
+3 co, R A HE R & T i &I Ab B R A i A
Vi AbHE . HoA 7E EOIE R 15% F1EIE I = 30% [ fiti
AWk (N2B. N3B) AbEE N34 hnHEs,  H 3 2R
=N
2.4 RERECHMEAE IR N ERREAERFMN

G RE RN A= ) it O R B RS A R 2 B . 7R
2021 4F, 5w (B) AbERARLL, B AR kb
VI ZEBRAL T HNEHRKSY & E (P05, Hp
N1 AbFE R PR 4.66%. 55l A0AH L, B 2E 20 %
INEFRIEA (TR &5, 2021 £ NIB A HIE &
2.81%, 2022 4F N1B Ml N2B ¥ B 3325 7.60%. 9.16%.
HBEALAR TR, 2021 S/ EEE GBE) SERIIN
NI A N2 225 T N3, 2022 4 N1. N2, N3 £ &%=
S SHMERNCAFA L, NENRL Zeleny VTR E 1
2021 AN N1B b 32 5 7.02%. 2021 S35 /N2
k¥ QERHED F 5 BE % it & kb i R B, N1 AbER

X 62.19%. EFNEIEE 30% (N3, N3B) AbF i 2B
TR GEH) H8, B NIAHME, BT 2.67%.
2.28%, 1M 2022 FF4/NEEGERE (MBIE) & & 7E N2B b8
TEAG, N61.83%, FAHZERAK. HIENCS AR
BRI EAR L, FRAR TN AR RS, NERERL
T 5 7 PRt SR 2R A R, % A B 34 I RN it P 2 B T
VARGE

=B 4Nl =NIB N2

2
=
(=3
(=}

+N2B N3 +N3B

P =N
o © 9
= - =

CO, BB i
g

Cumulative CO, emissions/(g-m?)

200

7 14 21 28 35 42 49 56 63 70 77
H 5 KU Days after emergence/d
a.2021

CO, BB
Cumulative CO, emissions/(g'm2)
— N W W
W (=3 w (=3 wn
(=1 (=) f=] (=) f=]

(=3
(=}

w
(=1
T

0 . . . . . . . .
7 14 21 28 35 42 49 56 63
H 5 K% Days after emergence/d
b. 2022

A3 2021—2022 #FREAE T LIE CO, ERHKE
Fig.3 Cumulative soil CO, emissions under different treatments in
2021 and 2022

T2 20212022 REALIRRS VPRI R K = B YA
Table 2  Effects of different treatments on wheat grain quality and yield in 2021 and 2022

Zeleny

HH THI % - TEH 5 o . =
g om0 G e TR gy, gy BRC O REEC TRRE
Year Treatment Moisture Protein Gluten Zeleny Starch Hardness Spike numbcir Gran}s ! OOQ-gram Yleldi
content/% . settlement . /(x10* #-hm™2)  per spike weight/g (kg-hm?)
(dry basis)/%  (wet base)/% value/mL (wet basis)/%
B 10.72a 16.45ab 30.88b 46.45b 61.96a 64.45b 500.00bc 36.00ab 41.83cd 6 558.43bc
N1 10.22bc 16.39b 30.91b 46.42b 62.19a 64.59b 521.00abc 35.21ab 42.35bc 6 797.93bc
NI1B 10.13¢ 16.85a 31.98a 49.68a 62.02a 62.55¢ 552.00ab 36.96ab 42.60b 7 561.92ab
2021 N2 10.30bc 16.35b 30.88b 46.38b 61.99a 65.32ab 509.67bc 30.38cd 42.33bc 5693.01cd
N2B 10.27bc 16.59ab 31.31b 46.95b 62.12a 63.79bc 576.33a 38.08a 43.47a 8301.35a
N3 10.37bc 16.47ab 29.60c 45.72b 60.53b 66.63a 489.67c 29.00d 41.73 de 5192.69d
N3B 10.47b 16.70ab 29.85¢ 46.15b 60.77b 65.02ab 523.00abc 33.92bc 43.27a 6 682.55bc
B 8.97ab 14.60b 27.00d 35.22b 62.67ab 36.90d 601.33ab 32.84bc 41.56¢ 7 138.27bc
N1 8.87ab 14.47b 31.90bc 39.72ab 62.53ab 38.30cd 623.00ab 34.96ab 41.90bc 7 920.12bc
NIB 9.03a 15.57a 33.33ab 44.88a 62.07bc 37.53d 640.67ab 37.60a 44.06ab 9 258.65ab
2022 N2 8.90ab 14.63b 31.20c 37.75ab 62.57ab 39.30c 617.00ab 34.04b 40.68¢c 7 423.23bc
N2B 8.93ab 15.97a 34.30a 42.70a 61.83¢ 39.63bc 709.00a 38.11a 45.55a 10 784.76a
N3 8.83ab 14.43b 30.80c 38.12ab 62.77a 41.47a 551.00b 30.31c¢ 40.66¢ 5932.67c
N3B 8.70b 15.20ab 31.93bc 41.75ab 62.53ab 41.10ab 561.33b 32.33bc 42.58bc 6 747.72¢

gtk (B) MEL, 2021 FEEIERE 15% B
JEAEP R (N2B) A PR BN T o B 0 B 3 5 15.27%
3.92%, 2022 5T K i & 92 E e 9.60%. 7E 2021 4,
N2 Al N3 AbFRF B R B e T TR 2. 5%
MU (N1 HIE, ZAEE 30% (N3) AL R /ANErs
B 5 FPRIK 23.61% (P<0.05), TR 15% Ak 8%

A= B 76 N2 R N3 JEfik bl fta 2 7 n] 2 3 52 /)
Frem, H, BIERE 15% MiEEY R (N2B) H/h
F PRk 8 301.35 kg/hm?, BHBUMAL (N1 88
22.12% (P<<0.05) . B H M EN (N1 MHEL, N2B
W F R 2022 SE AN E T RRE A& (P<0.05),
G 8.71%. 36.17%. 2 a fE N1B I N2B &b T
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P E s, H 2 MR ZERAREE (P>0.05).
3 i

KA 3 = e OB A b [ S R R R R
0 03 Rl Rt ) S 2 A A i =) A 0 i P
Af [ IR /N2 e B N AR T, e B R R
TERS B B TR N EERRL S TSR i B R RO AT
Fi, SR, B 15% B4 53 R/
Fres AR fa bR, 5P EEIEAEAL, e R
Jiti ZE D BE B /N AR (A S . 2021 4 I 48
AT 2022 G5 HUME B R E IR E 15% I, &AL
XTRE A T AR B W, REAE A RO R R R
WREIREIR, (R AR A R &= ZEn 3 0
THEEK TR SR, REIEDFRE SRR, ¥nEY
FeEl, Rk, FIERERATT B, HEEHE
FES N 2 [RGB 72 PN S48 17 A A 4 7 s A, A
o, 5 MEEAME, EAEREE 30% i 2021 F/hFE
FERIRT 23.61%. A UL, IR 7 R IR RS S 92 Ll A
FYIRR, & HIRE A B ARAIE - A B2 K, %
TARACENE S N = S A 7= 1 = i ok Rk 7 1t
TR INLEE VA o

- 158 P R R 3 R A LA R 9 ) H T 4y R AR
CO, M2, AFEH T /YR R Fl %
RN CRUZERER ) U, AHIE 70 Bl R oy — 3 22 A
KT Y w5 CO, HER Mt FEARTE S, 2 Bt
FNRED B AT LUK KR COo, @ E B s, [&RHE
A LA CO, MIHER, A HF 748 it A= 4 o vl 38
I R A, (3 o, HE.
AWFFEH,  RER RS A5 B it - 3 I o R AN ],
BRI R IR AL B AL, 5 Rt I AR B A LA BT
Fto HHEEHA YIS B EBEE I Co, HhiE .
AW Rt PR T LR R A KR, g
G A AT A HUT & B e, (Rt AT
5 CO, HifE . AT IR FE R B, & & AR B N\ BE
g 1w I B A AR E RN, N S WU R B B R
B8, Yl G A W AN A LB B R, T 24 AR AR
R RN, HE R R LA R AT W B 58 v ik
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Effects of reducing nitrogen ferilizer combined with biochar on the yield
and quality of wheat and carbon sequestration and emission reduction in
Northern Xinjiang of China

YANG Weijun!, YANG Mei!, GUO Song®, SONG Shilong!, CHEN Yuxin', WANG Sen?, ZHAO Hongmei**

(1. College of Agronomy, Xinjiang Agricultural University, Urumgqi 830052, China; 2. Institute of Desert Meteorology, China
Meteorological Administration, Urumgqi 830002, China; 3. College of Resources and Environment, Xinjiang Agricultural University,
Urumqi 830052, China)

Abstract: Numerous research endeavours have been conducted to explore the application of biochar as a means to enhance soil
fertility and augment crop productivity in agricultural regions, but there is a lack of quantitative research and in-depth analysis
on whether the application of biochar in farmland of irrigation area of Northern Xinjiang can increase production, sequester
carbon and reduce emission. Hence, this study aimed to conduct a thorough assessment to ascertain the possible applicability of
biochars in the ecosystems of agriculture irrigated in oasis regions. A field experiment was herein conducted in a spring and
winter wheat rotation system from April 2021 to July 2022 with 7 treatments: the conventional application of nitrogen (N1:
300 kg/hm?), the reduction of nitrogen fertilizer by 15% (N2: 255 kg/hm?), the reduction of nitrogen fertilizer by 30% (N3:
210 kg/hm?), a single application of biochar (B: 20 t/hm”), the conventional application of nitrogen combined with biochar
(N1B), the reduction of nitrogen fertilizer by 15% combined with biochar (N2B), and the reduction of nitrogen fertilizer by
30% combined with biochar (N3B). The effects of nitrogen fertilizer and biochar on soil organic carbon pool, soil respiration,
wheat quality and yield were studied, with the aim to explore the potentiality of stable yield, carbon fixation and emission
reduction of biochar application in the farmland of the Northern Xinjiang irrigation area. The results showed that compared
with applying conventional nitrogen fertilizer alone (N1), the application of biochar resulted in an increase in soil total organic
carbon (SOC), active organic carbon (AOC), carbon pool management index (CPMI), wheat yield, wheat quality as well. The
soil AOC content was 1.44 g/kg in the treatment that 15% nitrogen fertilizer reduction combined with biochar(N2B), which was
30.91% higher than that in N1. Meanwhile, the SOC content was higher than that in N1. When it comes to the wheat yield, the
spring wheat yield was 8 301.35 kg/hm?, and the winter wheat yield was 10 784.76 kg/hm* in N2B, with an increase of 22.12%
and 36.17%, respectively when compared with N1. As it for the wheat quality, the sedimentation value of protein (dry base) ,
gluten (wet base) and Zeleny increased under the treatment of 15% reduction of nitrogen fertilizer combined with biochar
(N2B) in 2022, while there was no significant difference among the 2021 treatments. The cumulative soil CO, emission under
other treatments was higher, except for biochar treatment in 2021 and 2022, and nitrogen reduction by 15% (N2) treatment
alone in 2022. In a word, the effect of carbon sequestration and emission reduction in farmland soil and the yield and quality of
wheat were better, when applied with 255 kg/hm? nitrogen fertilizer and 20 t/hm? biochar, which could be suggested as an ideal
fertilization scheme to optimize the combination of nitrogen fertilizer and biochar in the wheat field of irrigation area in the
northern Xinjiang.

Keywords: nitrogen; biochar; soils; respiration; organic carbon; wheat; yield; quality
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