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M/NX RS, SEABEE (CK) ., JRE (U) ., JRE+ 4% (BU) ., JRE + W% + A REE (JMZS-BU)
FRZE + LYok + PR (HZS-BU ) 5 AMGFR, 5 RRBIR A AL Y i SE RUIE LR R = . W, #2500
W B A A 2 PR RS . 25 SRR G RUIESE N T R S A AU R, BN T K SRR A s S
WSt PRZBEALFEAEL, 3 SRR AL TR R A3 P N 12.2% ~ 27.9%, 724 i KE)/NMIF S HZS-BUSIMZS-
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KEERTHFIAER SR, 1% Hgedt 0L B, BF90Hm AR R xR
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IRIENE S T KR = s AR AR, sk
GpaE O RS R I, AR AT AT Bl R SR AL
J, MG AP, AR
R R R, BRI A 0 S EUIE
TERAEM R E LRI, 580 4 Semsife SR A 350l 5
o, KIFEERIEYT A . BRI . 8
2 VUSRI, R R U S I A A
B RECEPUR A, B B R, mEigansg
B, AHERE R M B 1 eesEY Ak
KA WVER o LR BZAEARAEYIE -4 m . IE
LG e BB AT A )5 T AR 2 IR S
BZIAE]

Unaf st — AR A B R A P S B 5 3 e
S KRR R AR 4 A AR Tl 2 D) S A —
TR,

AJRZBUF I TR T RENERE . WL FRH A S ] [ At
Pt HL o — A B R AR R AR Y Bk
B, O INA J5T 2R AT 48 5k e BE R 2R 19 ) “H MR B
RE, ARCME LIREREE T, BRAResE Y ok
VEHTE: T BRSO i 2 G B AL AE D ) + 2 K
BHENEATE ERRIT, RIS R R, XA
R A e FL PR Z 1IN T A PR & M 1
BV, FENEBANAFT I T BRI R KA
N, NG 11.8%, HAKE, KA
T ZEAE R AR A 9 e HE A = 1) -39k R B AE
YR R RGE D

R R 0 o 20 i P R A B A AL T AR R 5
[ORRREREEL7/E R E7/0 G I R R R ik
FEE T LW R AT A T A PR A AT, A
SR FAR bR 48 pH ThiEr, LA PR, R A
AU U B N IS, R A R
BT TR B TR, B R, R
Tho AHESEFRAE Myl am A A= 4 o FE R I 45 35007 1Y
WA Z 2 HRIE, S REmr s 2.

FEF LI LR, A SCLLER MK 3R 5T 6
%, FH BN AN IR E A Rk 2 A e I
REXF R S5 fAIA . B, BRI 43R
MR, 57 A e SRR A M = Ry
PRSI PR A %

1 #REIZE

1.1 3REH R
WEEY: KA (91-12 FI3% ).

BEXARL: RZE (N 46%, Hdbatmiepirle
B A ) 7 7 5 SR AT A T B AL ) | A B R
(P,0512% ) . TERHH (K,052% ) . AR (1
R, Wb, Z% K, WA EARA
Al ) LR (ARRE ORI AR, P, B’
KGR, W TFHOMNSEFER A RA T ) . /)
FREFF AW e (0107 4 A Al B B B
NTEIDN

Pl L. mMoh R L, HIEA VLR
13.1 g/kg. A B Wk 48.3 mg/kg. AL A 128 mg/kg,
+ 48 pH 1 7.85, S MRALR LR E B YT,
PR TR EE R T e G AR b A ik
B 25 ORISR SRR A I R B, SREEFFZ 0 ~ 20
em 1 HIERES (AN DNIXBEALZER 3 45, HURE AT
PRFF—2, HRRERE) UGS, NEFRS
FEAP B L3 1,

R 1 NERBRFEDRER

s
I it SAEE SPERE SR
i H N [igs
(gfem’) (gke) (gkeg) (gke) (gke) 5
(m7/g)
INAERERT
0285 9.66 596 115 8.11 293 15.56
EXYVa

1.2 AW SR il 4

AL 3 FPARE, R FEPRZR AR R A
PREWER TG, JRE SRR 1:2; )
R BIR Y A BE PR ZR R AR A BE PR R AL B s
10% TR AT ZAE T ikl IR IR B SE IR R
JEAE R HEIRZ WAl LI 109% WS8R AE R ikt ;
W 3 PR BRI 5 PR i, AR LR
Yoy JE b4
1.3 RgIt

ARG R AR /NS, bRt K% IX
LM F AR g e AT, WE S MR (R
2), BAREE 3R, L I5ANX, BNXIH
R 15m’ (1mx15m), BEYLXAHES, A kb
PB4 AR R S B RUIE X R — R Tk it b B
W HIEHHE 514 P,05 100 kg/hm’ . K,0 157 kg/hm®,
RN N 230 ke/hm,

I R P S K R I H R) R KK
WY 60% A AT, MRPELBRIEH0IE YW, 25 A2
PR AN A RS0, 8. B3I A A [R5 B R 45
—8 ARG, B K SR S

S
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HEH 60 NEEAEA, HT 520 E M X ighR; [H
W, SRAEAALERER 0 ~ 20 cm (194 HERER, (4
NXBEMLERL 3 88, HURE SR Er—3, ARG
FE) 22T .

Fz2 s

b JiAE i
XTI (R
CK —
i)
U JRZE JR% 230 kg/hm’
BU WHEPRFR JRZZ 230 ke/hm’+ 24 5¢ 460 kg/hm’
R AT Z B TR 2 230 kghm®+ 2L 4 52 460 ke/hm'+
' RBRKEIRE  HATRZ 69 ke/hm’
TER IR A R 230 kg/hm'+ 22 1) 5% 460 ke/hm’+
HZS-BU

IRBEIRER TR 69 ke/hm’

T AR, L3, 53D P05 100 kghm’, K,0 157 kghns

1.4 WEFRIR LT
141 RESS SR

FEIRIS/NX P SR AR A T U 1 5 R 11 S A
SRR, B ERREALR I 10 R R 3
BARRFE R LB GPRE N UE, SR 4 R ERE, BY
PRIRAT, ATHHOC S s hnillE . S (4Rl
ez AT Ok ) ), R 2, 6- " ABE
FETEME R AR C (Vo) fri; SRIZIME
FEREINE K ISEmsfRER B it SR AL ZR e
KSR E; R RG2S
i RSO RINE KA e o, Al
b BB AR, 2. SHlicE (kghm®) = b 1
WA E (kghm®) x H# EHFE0&E (%),
142 T3P ML

W TS e (i) P R+
AKHE 12 2.5 R HL AR R I 38 pH ;SR K
o1 S Bl il 4 308 (EC); RAHE
BEERED — AN ARGE I s XA HL A R SR AL
FCE A o 438 4 0 s SR B I il L ( ik
I 38 NH, =N B i SR FH KCL AR G I e - 45
NO,-N % &5 2K 0.5 mol/L NaHCO, 2 $2& - £H %6
P L AL I 2 4 A RO & i SR NH,O0ACc =
P& — JE GRS - A i
1.5 Fdlasrr

K H Excel 2016 #1780 58471, >R SPSS
25.0 FATHH R 7 22001 Pearson AT, 3%

PEACEE A 0.05, L HECSKRH Duncan ¥,
2 GBRESH

2.1 IRFEPRZEILHEXT A A= 52

hM#E3ATLLEH, 5 CKAHE, it ZUIE A B
T KA ™R, B REE N 6.4% ~ 36.1%,
AN TR Ak # K 3R 7 1 R Bk HZS-BU>MZS-BU>
BU>U>CK, 5 UA b, BU, JMZS-BU, HZS-BU
AR FRAY IR S P T 12.2% . 13.5% . 27.9%,
Hrp HZS-BU Zb B IR RIAEYIRELIR R
FEta AT B TGN EE MR IS, SRR R A
SR B BE IR 2R B PR AR T = AN
Liip SRINPASL

F3 REREENA AR RO

e PNEE I XFEE CK iR XFH U B
(kg/hm®) (%) (%)
CK 85346 + 2112d — —
U 90789 + 2247¢ 6.4 —
BU 101858 + 2521b 19.3 122
JMZS-BU 103028 = 2550b 20.7 135
HZS-BU 116161 +2875a 36.1 279

I ARVNG PR BN 225 3% (P<0.05). A,

2.2 IRHEPRERFEHERT R I b BT A 50

mFE4IAES, 5 CKAME, i %084 B
M T KEAFM Ve & &, BEIIE B R 5.70% ~
38.4%. [ Ab 3K H 3¢ Ve % it 3R Bl IMZS-
BU>HZS-BU>BU>U>CK., 5 U Mitt, BU, JMZS-
BU. HZS-BU ZLF53 5K H3E Ve &&= 7.6% .
30.9%. 13.7%, H: ¥ JMZS-BU 4b B () 3% g & K,
K SEGIRBIGEA L, HeFk R FEFEMERE I TR
FI3E Ve i, DA BT 3 4R Al o 25 IR 3R it
AL BB IR K

5 CKAHEL, U ACBESmM TR AR ERRER &
i, 3R R R A EE D TR R B R R
B, BN 3.73% ~ 17.40%, AS[a]Ab B 11 38 6
FiR £h & i 3 P IMZS-BU<HZS-BU<BU<CK<U, 5 U
e, BU., JMZS-BU. HZS-BU &b B 43 51| fifi K A
SEM IR A B AR 12.5% ., 24.9% . 20.0%, H
IMZS-BU &b 38 () 80 fc K, 3R W AR W) e ik DR 3R 6
Jiti RS R AR K IS R R o i, MEFRROR T R
A ARk ST 18 26 i B T 4

LER MR ASE Ve AHIREY & &, A
A Rk e L IR AL A R 38 i B e
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x4 RERFERAXOREER CRHRESE

(mg/ke)
piEdl ez C TR L
CK 263 + 0.82e 241 +9.02b
U 278 +5.89d 265 +2.21a
BU 299 +0.82¢ 232 +8.97h
JMZS-BU 364 + 11.20a 199 + 12.30¢
HZS-BU 316 +7.76h 212 +5.33¢

2.3 REEJRFEFLMEXT KA. B, B )
I Y52

RS PTLUE M, 5 CKAHLEG, i 000 Ab 2
T KA SRS B ERCE, SR 55
F16.7% ~ 21.0%. 242% ~ 56.9%. AN[EILEFHK
4R i B IMZS-BUSHZS-BU>BUSUSCK,,
AN ) Ak B 1 2 A W Wi i 6 I HZS-BU>JMZS-
BU>BU>U>CK. 5 UAH L, BU. JMZS-BU, HZS-
BU b4 B K I A & 4R T 1.36% . 3.74% .
2.72%, FEWWEET 12.6%. 13.2%. 263%, Hrh
JMZS-BU 4b B K 2 2 A & 3 iR /oK, HZS-
BU Ab B K S R 3 i e R, SR AE W
PR R I RENS T R R IS 2 A S B A
Wi, BERRIRAR BT R AR AR K SR 2 A &
BAE T I, SRR R R R K SR A

MR WA 1 W B A

5 CKHIHL, MERIEAEIEAN T K AR &
TR, IR EE 535 9.68% ~ 12.90% F
4.23% ~ 48.70%. AN[FIALBRAC =2 o ANl
H # 3% Fl h HZS-BU>IMZS-BUSBU>USCK., 5 U A
., BU. JMZS-BU. HZS-BU ZbFRA3 S 3wt
W T 19.7% ., 249%. 42.6%, FHih HZS-BU kb3
PR SR Al 1 s A S s IR R K, ZRIAE )k
HEPR R LT REAE P T8 K 1210 4l B AR
T, PRI E R R S B

5 CK A EL, it I AL B T T K 1 32 A0 4
O ECFAR R, 3G IR 530 5.05% ~ 13.10%
N 1.10% ~ 21.70%. AS[FIALIER S5 430 5 A
W WA 141 46 B A HZS-BU>JMZS-BU>BU>U>CK, 5
UM, BU, JMZS-BU, HZS-BU 4k B4 5l {di K H
KB RIL T 4.09%, 4.81%., 7.69%, B
2T+ 1.09% . 14.50%. 20.40%, H: v HZS-BU kb 3
YR IS B0 2 i AP R F G R e K, R
e PR 2R It RE A% HE T 508 R 1 32 14 4B B R
WSt , PEPRIBERRAE A AT RL IS ARG R A

LRE 75 TR MR P A U B 5 I AU B
Wt , T EERRVE MRk ok PR 2R A PR K 15741
=ik,

x5 mERZEEABXRER. B, HIENRKE

b R (%) 2 (%) a4 (%) FCE (kg/hm®) BEWCRE (kg/hm®) B (ke/hm®)
CK 2.52+0.12¢ 0.31+0.01b 3.96 + 0.04c 153 £ 7.28d 18.9 £ 0.36c 272 + 2.44c¢
U 2.94+0.15b 0.31+0.02b 4.16 +0.03b 190 +9.54¢ 19.7 + 0.94¢ 275 + 17.60c
BU 2.98 +0.06b 0.34 +0.07a 4.33 +0.16ab 214 + 15.00b 23.6 +4.99b 278 +9.74c
IMZS-BU 3.05+02la 0.34+0.01a 4.36 +0.05a 215 +4.65b 24.6 +0.65h 315+3.75b
HZS-BU 3.02+0.04a 0.35+0.01a 4.48 +0.04a 240 +3.27a 28.1+0.54a 331+2.71a

2.4 JRFEIRFEFLHERT VR T X FR A R R
M6 nfLIAEN, 5 CKAHLL, MEENEALFEE M
THHZLHER EC A, SR 86.5% ~ 257.0%,
AN [A] Ak B 4 HE () EC{E £ 3L Sl IMZS-BU>HZS-
BU>BU>U>CK, 5 U, BU, JMZS-BU, HZS-BU
ALERAY ISR SRR 4 BC (& w it Tt 48.1%
91.5%. 52.8%, Hr JMZS-BU ZbFRfyIsiRE R, 5
WIS+ HERIUR pH (ARG, b PRZ 45 pH (HAE b
W B 200 BU<U<CK<HZS-BU<JMZS-BU, Hr BU
b P £ 198 pH {F A8 0 /)N, HZS-BU A4b B i 4 1
pH {EH/)N, IMZS-BU AbFRAY 3 pH {H Rk HAS IR

K. 5 UM, BUFIJMZS-BU AbFf 435 {fi K 1
SEHHZ - HE pH {341 0.06 F1 0.28 847, HZS-BU
AL B A3 pH ERFAC 0.1 AN BANE, X ] BBt AR
T Z NG BER F B O RI TS, REHAE Y e 5L IR
I X 8 MK R 4 pH (B R S R
RUGOC, DATRFSERRAE R A () e B R 3R 25 345 B AR
Bl £ 3% pH M.

5 CK A, il E AR AL BREE I T #FZE A AL
A AR i, b AT LB G 0 B
1.82% ~ 7.58%. AS[alih B 2H i) + 34 HL T & Al
SR A B EIM N IMZS-BU>HZS-BU>BU>U>CK .,

S
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5 UM, BU. JMZS-BU. HZS-BU &b # 43 5 {
KA FEHEZ A PR & T 2.38% . 5.65% .
5.06%, H:r IMZS-BU AbFEAY A DL & E 4

®o KERZE

R RIIEROR, RV REEIR RIS I 1 5%
MR AR LEAYUR M 2R & i, R R

AR ¢ PR R PR R K TR
HEAbIE LI RE 555

Kb FR S ((uS/em) pH HHLT (%) 2% (%) HEA (mgkg) B (mghkg)  HEET (mglkg)
CK 126 £ 0.91d 8.00 + 0.06a 3.30+0.19¢ 0.10£0.01c 50.8 £6.97c 61.0 £ 0.44h 219 +10.80d
U 235 +5.36¢ 7.80 + 0.06b 3.36 £0.21bc 0.12 £ 0.01b 101.0 £ 5.79b 61.1 +£0.88b 368 + 11.40¢
BU 348 + 23.50b 7.86 +0.04b 3.44 +0.02b 0.13 +£0.02b 102.0 + 12.00b 61.6 £ 0.46b 374 £ 0.53¢
JMZS-BU 450 +9.34a 8.08 £ 0.02a 3.55+0.02a 0.18 £ 0.02a 126.0 + 12.50a 63.5 +£0.53a 480 + 26.50a
HZS-BU 359 +3.78h 7.69 £ 0.04c 3.53+0.11a 0.14 £ 0.03b 108.0 + 3.58b 63.1 £0.79a 409 + 9.66b

5 CK ML, it 2R 3E 0 T &8 MoK SRRk i
BHZ 0 TR . AR A &, B 4
4 98.8% ~ 148.0%. 0.16% ~ 4.10% F11 68.0% ~
119.0%. A [R)ALPE 4 Hem 5 &0, A RCms A s 2 A
A B 1% 3 IR IMZS-BUSHZS-BU>BU>SUSCK,
1 IMZS-BU &b 35 A 384 i e K, 100 B il 80N A 2 i
8 b K SR R, e T #EZ RIS
RSN, 5 UMK, BU, JMZS-BU, HZS-
BU AbFRIA3E hI0 T 58 MoK (SRR B2 1 B80T ot
R AR AR A, BU AL BR A IR 430 R
1.00%. 0.82%. 1.63%; IMZS-BU 4k FH {14 5 & 43 ]
9 24.80% . 3.93%. 30.40%; HZS-BU Ab FH Ay 3 g
IR 6.93%. 3.27%. 11.10%, WX T3 i
PREACHE, e FE PR 2R AL B I T 8= 580 J5 22
PN B VAN W N e e AL (B
IR Z BB R T @R EEIR R, AR R R
TP s A A

LG IBE R SOk Z LB EC, A
MU, 2%, U A . A AEaE &, iR
J5 RAE AR R Z AL B R SRR IBEZ £
B medts
2.5 IEREZRMEAAB T KA EE LR L
PSSR S& 5B

MRTEE R (F£7) K, SHHRAXR &=
H5EHECH., AVURS ERAREE S B2 D
PG FR, AR HIL 0.777. 0.889 F10.803,
5B A BUA S R A, MR
A 0.702 F1 0.685, B HEL IR 3R BLjitiAb PRI N &7
R = e AR T R SR A LB A
JiFR oy S e UG, JUHS A HLBT R 2k

S

ARG SR, T EC, AMLET. # FLAFA
WERFEIRTR , PP Z AR B E AR

x71 RERFZEBLEZGTXEXTES
TEBE U RRIEX S

3

Eiztan s pH  HISR HHUL WA AR
pH  -0471

mExE 0777”7 0.026

AP 08897  -0.080 0.956”

FIRA 0685 -0.130 0.928" 0.860"

AR 08037 0.068 0.862" 0955 0.737

A 07027 -0.058  0.9507  0.9007 0.9927  0.808"

e # f* AP HIFRIRTE P<0.01 Fl P<0.05 K- 5B AH %

3 itig
3.0 RIERFEXS KA 5. M. =9Ik &
S R A S

YEY =42 15 i TP iR VR A 7 i T 2 —
W, AR A A T R — 3R R U R
ARIEARAEW G 77 $L 57 . HERh B0 15 25 25 D T 1) A
FHBET 2 AAT 20 ARBF e R WL, R IR FAE S
B MK SR AR T, I HEINOR 1 SR ST
JZ R AEIR I N ] BE 5 A e X A
BHE SR ERAR A, A R X B B3
oy, JRHARRWSE, nIES AR LR
TR, M R R IR AN (R 6), MEE
Y B IR AL (R5), T4 Tk i (K3)
R BR (F4), SCBUTARIRL ™, 2ty = >
Wrse kW], HEEREM L, AR E YR
PHE LIS AR, WO RARXRRETE. FIE
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AT B Y R R, B SR BAERE /N
F. A KFESEAEYIRY, B ok ) 1 A Pl
BT f ik, EHER T IR, T T AR
B, ff/NEP R T 20% ~ 35%. ZEHuigss 2
Fea BT R, R IR ZEAR T NAR. T
. EMEEGE T WA RS A
Fe i 2 C AR, BEH G PO R, RELIR
FA B NE ERE T R AL MR AR
RO, NE RS NI T 19%
M 15%. WEHFS D HFERM, R IEIR R it B
BREEBE LR R CFE, IR ERIRE M
ASERER & i, HAU R IR T, DL AR ST E
S HERNAENE R SR o e B . 1 BB 0 W Re Bk
YRy 3 7= B2 S50 J5 T AR L AR B 5 B U IE S 3 —
5.
32 AR EBIRM AR ZX R AR .
J . FRA IS R A R S A

IR, BB BT 3R i B PR 3R A B3 oK
SerE A IR, BT R PSR T, JRRS ik
IR AR PR H3E EC. pH. A YR AT T I3
8 I IPNE 2 SR T W NiE- i e 97& L A
BT L0, E R T B A TR 2R 3 R K VR
RN, AT FT A T 25 A Ik R 2R TR A it P a2
TRAFMIREE B, WinT KA & (£3)
FAEAZ CoE (FR4), RHEMREARGELSA
KAVER . sCH R B ey 4508 RMERE, M@ ot
107 - S AR o A A P R B, e -
AR E (F6), MRIFRAEHRI (£5) &
B (£ 3), MRV, KA w5
B AR RN R (7). WRfES DY IR E
B, RS EORES, AR BT T IR A,
Wb EHESR A, BEERRI AR, EORAE A
W AT 23 3 ] S50 0t REOT- 1 52 7 28.8% F1 17.4%, 774k
BN 20% LA L, S BIRR RS, IESEAR TR £
RAR AN 5 T IEJREVE R . A ABIFGE T8 AR
FAEY AT AT HIERRA L, S R EA AL
w, WO R SRR, R A
EORERERBEAMMK, HEKEmonk, AR
W RRFE, AT R K R AN SRS T, JRl s ER R S
FEAEAE T X F5 43 AT T RO sc /B, A R
U B IR REE 7 A e 3 SR R AR IR 1571
AR EAR TR R RE IR IR 2, KRR
AL W 5 SN B RE O RCR ety 1), 1 e ik

PRE IR 10% (B kb ) B A 5 £ i A ) ok F
JE T 7 4 R B R B T 52 Y, AR5 ) JR
R5EY L 12 BEHIA 10% f5A BT
Rl &Y I, RBMHEINEEECEH, A
ML, 07 FRR . AR & & (£e6), g
HREAZFA . B, B0 (£5), HmRKASE™
wm(FR3) MEAERCER (F4) BIEH, W
P AR 5 2 45 TR A R B R A1) T A AL AR
RIS RAEY IR WO i S 3
PR,

3.3 MR BIRARILIR R XT KA 8. k.
AT R = ST o 1) 52 )

IR R, W PRIR i R PR 2 A0 K S = 4
HERAZEA . B S, $FRAZMET, B
W 38 BC fE R IR0 &, FRAK A3 pH. A/
NEFXHH RS BT B, T e R e R 2 i el 4 7
TR &R, R R AT, B
P, R RIRER TR Y sk E
FRVESE 1O IR R, IR S R R E A R
AT EAL DI R R B R F 07, (e KA &L, W
FRATIWSCRI T, SRR A BT, PSR
R 20%. MRS TS 1 Brgr R,
AW e A SR TRt T A Ak R I E A B, $
TH R E R, AR R A A S &
AL, HAWMFAERIER, sl g+
RAE, s2mn IRV Y SR, Al LA
KAl )R AW . ARG R B IR R BRI
PEIR, FEIL IR B K e B2 A AL
RS A (R6), WMKAE " (£3),
PEFERFISRA . B, Bl (3R5) AEtERAS
it (R 4) MPEH, ST AR Z5 I8 A —2L,
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Effects of biochar based fertilizer application on yield, quality, nutrient absorption and soil properties of Chinese
cabbage

JIANG Li-na" *, SUO Lin-na’, LIANG Li-na’, LI Chao’, ZHANG Ning-ning’, SUN Xiang-yang'', LI Yan-mei>
(1. Key Laboratory of Forest Cultivation and Protection, Ministry of Education, School of Forestry, Beijing Forestry
University, Beijing 100083; 2. Institute of Plant Nutrition and Resource Environment, Beijing Academy of Agricultural
and Forestry Sciences, Beijing 100097; 3. Daxing District Agricultural Products Production and Marketing and Vegetable
Industry Service Station, Beijing 102615 )

Abstract: Biochar-based fertilizers have potential application value in fertilizing soil and improving crop yield and quality.
The effects of different blended biochar-based nitrogen ( N ) fertilizers on the yield, quality and nutrient absorption and its
root zone soil chemical properties of open-field cabbage were investigated by the field plot experiment through setting five
treatments of no N fertilizer ( CK ), urea (U ), urea+biochar ( BU ), urea+biochar+alkali lignin ( JMZS-BU ) and
urea+biochar+alginate ( HZS-BU ) . The results showed that the application of N fertilizer increased the yield, nitrogen and
potassium uptake and nitrate content of the cabbage. Compared to the common urea treatment, the yield of Chinese cabbage
in the three carbon-based urea treatments increased by 12.2% ~27.9%, and the order of yield from high to low was HZS-
BU>JMZS-BU>BU; Nitrate content in Chinese cabbage was cdecreased by 12.5% ~ 24.9% and vitamin C (Ve ) content was
increased by 7.6% ~ 30.9%. In addition, JMZS-BU treatment decreased nitrate content and increased Ve content in Chinese
cabbage more significantly. All three carbon-based urea treatments increased the nitrogen, phosphorus and potassium uptake
by Chinese cabbage compared to the U treatment, and the two types of blended carbon-based urea treatments, especially
HZS-BU, showed a larger increment. Moreover, the carbon-based urea treatments increased soil EC, pH, organic matter,
total nitrogen, mineral nitrogen, available potassium and available phosphorus, and increased the soil nutrient retention,
which was more significantly in JMZS-BU. This helps to reduce the need for inorganic nutrient inputs for subsequent crops.
The correlation analysis showed that, the increased cabbage yield was closely related to soil organic matter, available
phosphorus and EC content. Therefore, alkaline lignin carbon-based urea ( JMZS-BU ) was recommended as the preferred
fertilizer for open field cabbage production.

Key words: biochar; alkali lignin; alginate; Chinese cabbage; soil properties




