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Research Progress on the Effects of Biochar on
Continuous Cropping Obstacles

HU Shasha, HU Haijun, WU Yingxia, ZHANG Jiachun, JIN Xiaozhen, ZHOU Qinglian

(College of Resources and Environment, Zunyi Normal University, Zunyi 563006 ,China)

Abstract:In order to improve soil barriers in continuous cropping, many active substances were applied to

continuous cropping soil, among which biochar has achieved a series of research results in improving soil fertility,

productivity, and structure due to its rich pore structure, high carbon content, stable physicochemical properties, and

large specific surface area. This article reviewd the concept and characteristics of biochar, the causes of continuous

cropping obstacles, and the effects of biochar on the physical and chemical properties of continuous cropping soil and

microorganisms. It summarized the effectiveness of biochar application in breaking soil continuous cropping obstacles.,

and prospected for research on the improvement of soil physical and chemical properties using biochar in

the future.

Keywords: biochar; continuous cropping disorder; soil physicochemical properties; microorganism

147



£ R 3 2z %

ok Bk # F 9

XA A5 SN B 5E W, R R 2 R A 4R
1. 00 %0 B oK F 77 dh 7 f B 45 v 0. 07 00, i gk
A B K FE T ST R RIS ) 42, 18 %0,
R 5T 3 W R OK B 77 2l Al R B b L
FIEA AT AU R BAFLEAHRR R E,
PER AL T 5 HE T 2 48w R OK B YO0 i
g,

[] s H 42 KA B L S5 KF A R AMAE Ry
PR N A B ol G 4y, 32 BRI AR Y
SRR K A AR A T B0 B R G R K A
A AT GE PR B AR L B T A A A A
R M PR ) RE LS54 A R A 5 TR SR R R
ANVETL, AT OBE B A M B Y R 9 B BRI
UL RIS T L R K R AR B R
DT 1) [] 3 28 3 o Tl M A B
FFIF IR B RA 2008 ) f I N 5 A B AR 5 b
PRURABGS &, AL BC S FE A ORL A S S B H
H KT R R R 2101 3% S R B R R
JUiE L LR SRR . AU T E R 2101
3 T b A L R R IR R R L R R
NS DV ORI i F A AR A A rh i AR oK 2
Y DX S P AT R BUR JEHE T RS R
1 SEACRIE B ik & L
1.1 8K

BEAR WOISN B2 HI/RKR EAH T 2014 F U
6WC X FB 58G by HEfli b1 R} . 78 55 5 W IR T & FLK
FE X F Rl B RN B R SR R AL SR IS S A A
6RERMMA PR HZLRE D, ZAKLRM
TR MR A R R, B2 B
B 175.0 em, BEA7 85. 0 em, BRI 19 A, M
OYRE 3~5 N AR ER (O AL LR R, RN
ALBEK 17,5 om, BEARNLL 6 BEAT R 12~ 14 47 .47
K% 38 ki, FpFE A, SR, AR 34.0 g,
— P AE 6 000 kgehm 2L b, R 1R B B
6.5 H~7.0 Ji¥kehm 2,

1.2 XK

A HL896-1 & & RARZ /AR LLE 7-2X
PHOAT Sy KAl b1 KL, 76 Rl & A 5L o F1 i o &
T 35 b pg b 2R MR 2R 128 6 1, F 2014 4RI
R ERALR(E 2), ZHXKRMN R4t
o, 5, bR T L bR S 160, 0 cm, BEAY
65.0 cm, R R 20 Fr, BERE AR AL 9~11 4>, 4k

148

gt fbee sk, RE MR K 13,0 cm,
P (0, A TR 14~16 17, 7k %k 28 R, — ™ &
74 000 kgehm * DA b, -5 8 €5, 2 B 15 8, 5 RE
H28.0 g, FMEORIGHEEE N 6.5 J7~7.0 Jitkehm °,
SO 6WC x #358G 4ifit (20114EFALT )
S16WC x #8358 WML, IRABLKL (201 14E4 5 )

S2 6WC x ¥558G IR FE, 12.0074k - hm2, KEEZ, MK
K (20124 FATT)

S3 6WC x 358G 3k H 3, [RIETLAE 7-2 0 50 X i S 5% R
TR AR (20124E KR )

|
S4 6WC x #858G 9.0/7#k - hm2, KA, MR LW >
IR R R ELR (20134F07)

sls 6WC x 358G 9.0J7#k « hm=2, KEHAZ, wEkikdk, LA
7-2 KM B A BEATEC A S (20134E 4R )

S6 6WC x H58G 7.5J7 %k - hm, KA, WIEKLWEH=
MR ERER R MR, HPRRAWOISNR LR KA S
HRIRE B (20144 FALT7)

B 1 #A& WolsN Rit

1.3 #EFER

BORR LN T T 2014 4F & A8 i B B 4 A
WOI5N X HL896-1,2015 4F 78 Bk i 5 s k17
YE I, 2016 — 2017 4EFEAT £ 5 5 K 5
2018 —2019 4F Z hn &% 38 i /R A AL h e 2E £
KA XI5, 2019 4[] B S & (63 38 R 42
TR EORA A 5. 2022 458 o B KR
EmMHEZERSHE(HERS: BHE
20226024)

S0 B7-2 x PHOATALEE (20114EFAL) )

S1 B7-2 x PHOATHERE IR, IRABIRL (201 14E LGRS )

S2 B7-2 x PHOATIR S FAE, 12.077#k - hm2, KEEHR, %k
gk (20124EF4007)

S3 B7-2XPHOATHEM A3, [F] A AR S8ALAR il B Fh Xof 3 L6 58
RIATEA SR (20124E &R )

|

S4 B7-2 x PH6AT 9.077 ¥k - hm2, KEHZK, WAL WL
FERMNAE R R MK (2013FF40H )

J

S5 E7-2 x PH6AT 9.0 ¥ - hm=2, KEHZK, ®Hklk, IFLU
58BN HEATHLA SR (20134F L8R5 )

|

S6 Bi7-2XPH6AT 7.5Ji#k « hm?, K& H3Z, ML LMERM=
BIRE R R MK, HPRRHL896-1HIK LMk K AL
A HHRIE L 0145 FILT)

2 AR HL8Y6-1 Zif



9 o

bz

¥

<y

FEAMBAE R 2101 69T R ER A

F-E E

2 I ApRRERE R
2.1 HYEHH

R 2101 S g (0 il AR e h s R &
KA H B R 126, 9 d, HoXF IR R B 958
R 1.5 d, Sh IR A, i R st m, i S

R a, Foogt, MM PEREE K
286.6 cm, BEA7 & 118. 1 cm, JB Kk (9 1 H
20 B R, K 19, 2 om. BT E14~16 17,
FAL 5. 3 cm, BRAN LD, FF R B U, R E
41.2 g(F D,

£1 BER2000 SMEREHEEFLBEEER

gy SN AFM/Ad K&/ BA/em K /em BH/em R®AR/em BHATH MR E/g BERE/g BFR/%
2018  XIRiEs 126.3 281.5 117.9 19.7 5.3 0.53 14~16 197.2 37.2 85.0
2019 XK 127. 4 291. 1 118.1 18.7 5.5 0.71 14~16 202. 1 45.1 83.7
2019 AR 127.1 287.3 118. 4 19. 2 5.2 0.52 14~16 199.5 41.2 82. 4
R 126.9 286. 6 118. 1 19.2 5.3 0.57 14~16 199. 6 41. 2 83.7

2.2 RERHSH

ZRAR N AR B FB A Wy K il i B o W B RS g
TR0 (R RV ) FE 47 K7L b J0 Az 0, &5 51 Oy < A
RS H 741,21 g- L' M EE 11 & 8 10. 06 %0, KL AR
i Bt 4. 08 %6, KL UE M % 5 75. 58 %0, M & R & i
0.24%.,
2.3 miMEE

Pk 5 24 BR3P AR L B e AR ) 1R B F
FE T RPRA AL B 27 B B A~ B S [ R $H . 2018
—2019 45 /R 2101 (28 FF R85 0. 6%, 41
R 0.7 % BT 0. 8 %0 L fEIR B P BE Sy ot L 28
FFRAK

2018 4 7 MR A Mk B 27 B AH 4 4% 37 3 5
JIT R AR AR M B 2 Bt P A A7 e ) 7 4 1 7 2 4T
ST L A A S A R PP (MR 2
&R P (HR) 22 B L Ht (MR) KB | H
L (MR) KB . hHT (MR B JE %

2019 AEATY 1 A4 B0 s () 7 HE Y B R 2
FELEHZE R P (R ZE R Pt (MR) 22
95 R (S) R BEHG . TP P (MR) KB . P 1 (MR)
T 95

2018—2019 4F 4 4 A f 19 F ¥ Hi s %
S5 JRORBERG , b 24 SR , R BUR BERE L T
SR PR A

K2 2018—2019 FER 2101 mMBEIELEE

0y Enes| /% IR/ % B4 %/ %
2018 X 4ol 3 56 0.5 0.8
2019 DXl i 5 1.2 1.2
2019 A 0.5 0.3
Ty 0.7 0.8

3 peEmdn 3.3 XER®

3.1 iR

2015 475 XU IR 56 0 HE 4T Lo it 3 L 7 39 7
12 443,55 kgehm * . HF RS 88 958 S 34 44
75 5.6%.
3.2 ¥TERK

2016 —2017 4 HEAT 2 5 fh LA 4 o P 45 39
7k 12 558. 82 kgehm ™, Lt XE HE KB B 958 - 34
WO 7. 206 s R A B AR R B0 R PO
SR (F3),

K 2101 F 2018 4E S gk a8 18 AR 4E b
i A T oK 4] X R B0 5 —4F) L 7E 40 MR S
HSF #1711 203. 36 kgehm 2, H % BEASBA 958
B 5. 800 AL 7750 (GR D),

K 2101 F 2019 4E S gk a8 18 AR 4e b
B AR T oK 4 X B0 5 4F) L FE 27 MR S
HSE #1211 751,09 kgehm 2, H%F BEASBA 958
= 3.4, S 2 AL 7 S 66. 70,
o R 7= A8 B 5o 19. 00 (GR 1),

149



LB 2R = R % M F

K3 2016—2017 EER2101 M ELFRBFEERN

AE I 5 P4/ (kgehm %) W=/ %
2016 R ROl A FRA 12234, 21 5.4
LB BRI A R 2 F 12714. 82 9.5
T PR IE R AL IT & A IR F 12192. 48 5.0
HR I T AR A PR 5 AR R 12591. 56 8.5
L 75 58 B Al A BR 2 7 12596. 72 8.5
MR - APl AT IR F 12793. 37 10.2
o W T e 2 RO R AT &l 5 MR A 12550. 11 8.1
S 12524. 75 7.9
2017 FRAA E RO A RA W 12470. 14 5.4
RRE - B RO A R A 12863. 42 8.7
FE PR IE R AL IT & A R F 12659. 89 7.0
HR I T A A R SR 12031. 47 1.7
1L 3 Al A R 2 7 12830. 12 8.5
MR - APl A R 2 F 12426. 56 5.1
AU T . 3 ARl Bl Ml A A A 12868. 53 8.8
- 12592. 88 6.5
P41y 12558. 82 7.2

F4 20182019 EER 2101 SMEIBIXBZTERN

AE Ay IR 5 A 774/ (kgehm ™ ?) R A % 5 8 774/ (kgehm ™ ?) R A/ %

2018 ek 14868. 15 11.1 WL 10726. 20 —5.0
ST 12622. 54 10.2 RS 10905. 12 5.3
J5 - 12087. 23 1.9 WA 7678. 24 —3.7
B 14793, 14 5.3 8 9511. 35 —0.4
KA 13699. 50 7.0 i 10561. 51 17. 4
T 8686. 25 14.9 PN 11016. 95 4.3
P S 12207.15 19.7 PR 7999. 95 7.4
RiE 8967. 34 1.3 1 3% 9369. 42 5.7
K& 10378. 50 3.2 ke 11623. 95 —6.3
M 10471. 35 20. 4 i K 15367.05 4.4
i 2 11666. 25 3.7 et 8618. 44 —16.0
Tr 12472. 22 9.7 T4 13932. 35 13.3
Yy 14183. 74 23.2 =44 12843.75 6.1
E e 12606. 45 12.5 R 9967. 21 8.7
38 9184. 95 18.0 = 13190. 70 16.7
v q] 8985. 24 17.0 TR 12527. 85 9.0
Zh 7809. 26 —3.2 £/ 11303. 42 6.7
ERr 9675. 35 8.8 B 10397. 74 —7.8
N F B 12829. 95 1.9 i 7K 12381. 15 —4.8
W 11531. 10 1.1 9 8486. 55 —18.6
R 11203. 36 5.8

2019 3@ M 10953. 06 16.2 W 11040. 04 —7.3
R 10828. 54 14.8 /3 11209. 50 11.5
UiN 12106. 51 —8.3 i 11913. 25 5.5
i 13953. 32 4.3 JE T 12844, 51 —9.2

150



9 3 B BE RTERNSAEF R 2001 0% FARIEEA LR
x4 ()
Ay B F it/ (kgehm™2) W%/ % 15 Fedt/ (kgehm™2) W%
R 13455. 05 19.0 E 13036. 50 1.1
eEa) 9138. 41 4.1 #iH 13669. 50 5.3
W 13921. 52 15.1 LiIIRN 12963, 42 —4.4
IR 10621. 54 —11.0 HEMN 11128. 54 1.1
I 11311. 50 10. 6 W 11919. 02 7.7
AR 3 12310. 53 14.2 KRG 11359. 51 8.2
XL 8208. 22 10.3 HAk 13024. 50 —8.2
FL 9628. 51 —15.8 K& 11845. 50 —2.8
I 13117. 50 —7.0 HM 9477.15 10.3
IR 12294, 24 5.1
-4 11751. 09 3.4
Bi4EE 1 11477. 23 4.6
3.4 &£FRK R R 2101 P46 11 588, 94 kgehm 2, H X

WK 2101 201 2019 448 (038 8 5 6L i i MEAS A 058 WA P~ 5. 8% . E S KM 30 A
AT K X 8k A e A R R R BOs, 27 A oA 22 AN EBE PR L5 AN 0 e
6. 75 Jikkehm 2 (Ja] X} BR AR BA 958) , 78 4= ;= il 5 B h 81. 5% (K 5).,

K5 22019FER2001 £EFRBTERM

T 7o/ (kgehm %) BayEER /% i 56 774 /(kgehm ™ 2) Wr=R /%
JE 10033. 50 15.3 WA 12508. 50 6.9
R 10147. 52 21.2 B 14811. 01 14.5
7 I 14280. 14 8.4 L 9871. 52 —5.8
L 10957. 50 12.0 L 12427.50 6.7
R 11820. 08 1.6 E 3 11328. 25 —6.1
T 12615. 03 8.5 FE4H 13432, 54 7.0
T 12832. 52 12.2 LRV 12310. 50 16. 2
TR 13078. 50 5.2 M 9348, 14 4.0
H R 12570. 11 11.7 ALE! 10207. 50 0.2
AR S 10458. 02 5.1 RIE 12219. 03 10. 4
XL 8551. 52 1.3 =44 12468. 05 —2.1
) 11391. 23 5.4 K& 10123. 52 —18.0
EYA] 10591. 51 —2.9 M 10791. 01 4.1
I 11727.05 10.0 -5 11588. 94 5.8
4 FREEE AR N N.P.K & &M 375 kgehm ™, KW WL H 36 jfi R
11 EREERREEE # 2257300 kb ™, RETBTRIRAE.

4.3 HIEURK
BOR 2101 T = K R RR L IF 1

BOR 2101 WG HAE 5 AW (% 10 cm + 4
WREERF] 10 °C LU B FEAT M, MM % E N

6.75 ﬁﬂi'hmﬁo ?ﬁﬁﬁ%aﬁﬂq‘q&gj{o
4.2 HEHMEE 5 PReFa A Rep:
Zah A E I R BEOKE IR AR B SEAR R R R — AR, ZARH L AEMRIRE K

WL FE AR LA B HEK SR PR AR . SR AT AE AL IIORAE LA Ik AR Ak 5 08 S BEAE W £ R
JEHE i 78 4 JE AR FAL 30 tehm ™", W LBl K&4.
151



£ R 3 2z %

PR - S N - - <

9 #

TR EER AC B R R, A0 BEAAT IE 126,
PRET 7. 00 J7#k «hm ™, §l Fh = & 6 500 kg hm *
1588
6 L RPRE X

R 2101 @A AR AL A TR B oK 2R A
DI AR AR, B AL 35 55 AR DU T R T L KR
DINEPN 0 P  TR -0 (IS B A N N T 157
DX 38 A T R P 3T 4 BR AR B L DRI R GE TIT L R
W T LAAIM Y DR R 43 b IX o N 52y s 0 T R A T
ER 3 LI, Ll VG A48 N T A T R T L B R
7 ATA T E T B R  DCRRE AR 1L DX )
e KRR O R E T 2 5 TR T R
R E T S VR T L AR A % X, L mt i B R
X, R HFHREX,

e ¢

(10 D)™ 250 R . P E Rk R R S5 Bk
W] ARl 28 U )8, 2021 (7) + 4-16.

[2] WU JZ,ZHANG J,GE Z M, et al. Impact of climate change
on maize yield in China from 1979 to 2016 [ ] . Journal of
Integrative Agriculture,2021,20(1) :289-299.

(3] BREDZ, ERB, . 38 E TR A0 AR5 A 4SR5
Mrid]. o E AR %R 5 X K, 2019,40(1) : 7-16.

(4]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

1230 S, R T AR R A [ A = I ) = R AR B R AR Ak
STl BIRTLR A, 2022(2) : 21,

il S, X% L e S L AF LRI R OK B RN L 669 MR
[J]. thE A, 2023(1) :111-112.
T AR B AR B0 i vk 0 v R Bk R
FE[J7. ARk F AR 435, 2014(6) : 92-102.

EER AR S R N IR E R 2R [D]. bt
o [ Al B2 B 2014,

Ttk B N FE WGP Oy SR e B AT DL AR A Ol
[D]. Mot MRl k%, 2011.
XRS5, A FL A R K B Y BT R R AT L) .
AR AR K 4], 2021,55(2) 1 364-371.

SRS G OISR i Nl UL e =P 1 S B SN ]
BWHE S ERBEAR LI EY %, 2023, 49 (8):
2064-2076.

TIEA. AR AL T TR [ 3 B R P B R B B 0 R
FELD]. FBM .l FE K2 . 2016,

R RUIE T ST, X FHEAE L AR b 4T 3sR 0 X6 A A6 A A B 3 B A
it 5 ST, N R S PR, 2014,24(5) :19-24.
ST S A% AR Al ARl AR Y 5 e F 5 aE R LT ].
SRS ,2015,26(1) . 1-11.

REL BN DR, % FRAE T E K& AT
S REARFAELT ], B A5 %41, 2013,24(6) : 723-730.
THH T W B R . ARG X AR R 5 0 E I R R
RHF A= [, P E RIS %,2012,33(2)
283-288.

Breeding and Cultivation Technology of New Maize Variety Fuer 2101

Approved by the Nation Crop Variety Committee

XU Ting' , WANG Yujie’, CHANG Dajun’, WANG Jungiang', HAN Yehui' , ZHOU Chao',

MA Baoxin', LI Tie’

(1. Qigihar Branch, Heilongjiang Academy of Agricultural Sciences, Qiqihar 161006, China; 2. Qiqihar Fuer

Agronomy Co. , Ltd. ., Qiqihar 161000,China; 3. Crop Resources Institute, Heilongjiang Academy of Agricultural

Sciences, Harbin 150086 ,China)

Abstract:In order to promote the new maize variety Fuer 2101, this article introduce the breeding process,

yield performance, characteristics, and high-yield cultivation techniques of Fuer 2101. This variety was crossbred

and bred by Fuer Agricultural Company using WO015N as the female parent and HL.896-1 as the male parent.

From 2016 to 2017, a multi-point variety comparison experiment was conducted, with an average yield of

12 558.82 kg * ha ! over the two years, an average increase of 7. 2% compared to the control variety Zhengdan

958. From 2018 to 2019, the experiment participated in a regional trial of the middle and late maturing spring maize

group in Eastnorth China, with an average yield of 11 477. 23 kg <ha

' over the two years, with an increase of

4, 6% compared to the control variety Zhengdan 958. In 2019, it also participated in the production trial of the

middle and late maturing spring maize group in Eastnorth China, with an average yield of 11 588. 94 kgeha ',

1

which increased 5.8% compared to the control variety Zhengdan 958. Approved by the National Crop Variety

Approval Committee in 2022 (Approval No. : Guoshenyu 20226024). Fuer 2101 has the characteristics of high yield,

stable yield, wide adaptability, high quality, and disease resistance, making it suitable for planting in the middle and

late maturing spring maize type areas in Eastnorth China.

Keywords: maize; Fuer 2102; variety selection; cultivation technology
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