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1.1 Ak

MR R AW R R K2R o XAk (L
4i34.41°, K2 11227°), J@ TR ERAME, 4F
K 12.8 ~ 155°C, 4EH K & 600 ~ 700 mm,
ZRFEHLE AR /N — BRI —AFE P GRIBE R, i
fiti AL B TCHLAEBHFIBR TR . SRR 0 ~ 20 cm,
£ IR AT LA RS AR ER IR A 8, AT, i
3mm i, HHEAPES R 1.35 gkg, RAGE 0.92
olkg, TRARA 24.4 mg/kg, FAWE 14.1 mg/kg, AL
B 331 mg/kg, HIEPHIE 7.7 (KL 2.5:1),

B /NS, AR SR LI
( Brassica chinensis L. )o

PR FIE AR R (N 46% ), WEAE R
RS (P05 18% ), HFME & L4 (K060%); H
HUIESE A ZEHI BRI s A AL (M), AP S &
400 ghkg, ZKIRVMERHLER S 8.11 ghe, 2% 113 gke,
M + B A 110 ghg, AR 1.07 ghg, A
132 gkg; ARIEMEAHLAL (WS) k5 JE AR R 7K i A
BELAAE (2017) #5895 5 1, /KIHA NS &
203 ¢/L, JEHERR 30.0 ¢/L, FHAE + EAH 50.0 gL,
FHWs 30.0 o/L, HRLH 20.0 o/L, 77T KK AR
AR E R ABRAFE],
1.2 Rt

RIS E 10 AR B CK (RHEAE ) . NPK (&
HE 0.4 g/kg, WEHE 0.67 gkg, HHE 0.37 gkg) . M (27.0
kg, AH24 T H ] 3 x 10°kg/hm®) . WS1 (04 ml/ke,
S A AR Y H D R R 4R ) L WS2 (2 mlL/
kg). WS3 (4 mL/kg) . WS4 (6 mL/kg) . MNPK
(1/2NPK+1/2M ) , MWS ( 1/2M+WS2) . NPKWS
(12NPK+WS2), BMACHEE 3k, BEMLIX 4
Wit JHEAE 18 em. IR 11 em (R4, %
+ 1 kg, T 2019 4E 9 H 24 HFAT/NEAF 12
P, MRGK 25 mm 413, Ha5%
F 0 WL ZE, WILACHE IR FREE, SA S
TR iR AR, WMEES, S 3 em B
(9 H30H) A1, HHAE 4 RKBMALTH,
10 A 1 H ¥4 2 309308 A0 ke S5 oK. A 4b
PR RL. B ARG S HILAR S LA S AR
EERE S U - HER A G AL KA AL
B15y k4 4y, BB S B4 DL 100 mL %W A 2,
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M IESSMEES, T Z00. Z2ELE
(LSD % ) i 50 £l B o i 45 R FH AKX AF Origin 8.0
( OriginLab Inc., USA ) 1 Excel 2010 /4],

2 ER5HH

2.1 /NFASRIEASRHE A2 AN [R) it M i 52 1

INEER R R PR ETE L M b A
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x1 AREGEEGT/NEERSHHE
AbE R Cem) AR (em) FRMPE (em) M LR (o/fk )
CK 8.62 + 1.74d 4.67 £ 0.60e 2.70 £ 0.54f 2.35+0.48e
NPK 15.9 + 1.56ah 9.89 + 1.49ab 6.25 + 1.02be 7.25 + 1.43be
M 13.8 £ 0.64bhc 8.07 £ 0.50cd 4.77 £ 0.34d 6.04 + 0.84cd
WS1 9.45 +1.88d 5.39 + 1.35e 3.23 + 0.66ef 2.95 +0.68e
wWSs2 12.5£2.59¢ 7.54 +1.50d 4.27 +0.78de 523+1.17d
WS3 16.2 + 1.03ab 10.8 £ 0.54a 6.92 + 0.80ab 7.57 + 1.29abe
WS4 17.6 £ 1.62a 11.1+1.47a 7.92 +0.84a 8.62 +0.72ab
MNPK 16.2 +0.29ah 9.79 + 0.47ab 6.58 +0.44b 8.91 + 0.60a
MWS 16.3 + 1.16ab 9.72 + 0.67abc 6.12 £ 0.78bc 7.22 +0.24bc
NPKWS 14.2 £ 1.13be 8.24 + 0.43bed 5.30 £ 0.29¢d 8.75 + 1.02ab
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2.3 R[FAEB NS AR S BT

WA ) A B 25 /DN 1SR 1 R e EE A
i, [AEHERRACEL . SR TT RGNS, AT
B4/ SR A A AR | T 3 (B RN v Ui 25
(£2), AbH CK REARR A, #— Bk
f5o WSI ARFRAAE FAERHEASAAML, (H/ANESR
FEE AR, HkgE S CK AHIT. BT CK F1 WS1,
oAt b H Y PR A B S T A M E X 8, (R k%
ABA 22 S8R, (Hi45 40 3 NPK, MNPK (%) 4+
et (9N 16.6x 107, 17.9%x 10778 ), M Fl
NPKWS Kz, WS3 Fil WS4 Avilicas R 7 M
2.4 /NASRWOR E B ASR 532 itE 5E

/NSRS IR b R AL SR A e AR [R] A B ]
(25 SR AN 2 BT 7R o K PEA MLIE A it FH 77 it
B, TS R A B R R R B, WS4 b B
FAF I - Em A . AR . A Y A R

ML E & (mg/g)

FE T HABA P (P<0.05), BR TALEE M, MNPK,
MWS, HAkbs + i A & i B E & T CK
(15.0 mg/kg, P<0.05), XFF HHEA RS &, kb3
NPK. M. WS3, MNPK. MWS (1 #4147 ¥ T 4b 3
WS4 Bl (37.4 me/ke ), HEEEST CK(17.9
mg/kg, P<0.05). 5 CKAH [k, 4 M., WS2,
WS3, WS4, MWS Ay 4= 38 SR & it 40l B v 1
27.7%. 20.5%. 49.5% . 70.4% . 15.9%( P<0.05) ,
AbFH NPK, WSI1, NPKWS % 38 2l & - 5 A

W,
F2 FAESEEGT/MNEREFHE
( x 107 J0/4%)

Qb3 N BEAS i E Wi gs
CK 0.00 5.64 5.64
NPK 0.77 17.4 16.6
M 630 14.5 8.20
WSl 2.40 7.09 4.6
WS2 12.0 12.6 055
WS3 24.0 18.2 -5.83
WS4 36.0 20.7 -15.3
MNPK 353 214 17.9
MWS 152 17.3 2.17
NPKWS 124 21.0 8.61

T BHARAMR A5 IRE 5.00 Jo/kg, SFBERRES 4.00 Jt/ke,
BP7.50 Jt/kg, TESAPUIE 2.30 Jh/kg, KIFETEAHLUIE 60.0 JG/L;
INESETTE N R 6.00 TT/kg.
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Comparative analysis between the effects of water-soluble organic fertilizer and conventional fertilizer

CHEN Xian-ni", SUN Xiang-qian, WANG Lin-feng, WU Shan-wei, HUANG Lin-lin, SUN Wen-hao, CUI Xiao-han,
SHI Zhao-yong, CHANG Hui-qing ( Henan University of Science and Technology, Luoyang Henan 471000 )

Abstract: In order to explore the effects of organic carbon fertilizer on the yield and quality of vegetables as well as soil available
nutrients and soil enzyme activity comparing with traditional inorganic or organic fertilizer, inorganic fertilizer (NPK ), chicken
manure (M) and water-soluble organic fertilizer ( WS ) were used in soil cultivation of Brassica chinensis to conduct ten
treatments: CK ( no fertilization ), NPK, M, WSI (04 ml/kg), WS2 (2 mL/kg) , WS3 (4ml/kg), WS4 (6 mI/kg) S
MNPK ( 1/2NPK+1/2Manure ) , MWS ( 1/2Manure+WS2 ), NPKWS ( 1/2NPK+WS2 ). The relevant indexes of Brassica
chinensis and soil were analyzed. Results showed that the higher the amount of WS applied, the higher the aboveground biomass
of Brassica chinensis was. There was no significant difference in the aboveground biomass between WS4 ( 8.62 g per plant )
and NPK, MNPK, MWS, NPKWS. The crude fiber content in treatments with high amount of WS fertilization (WS3
and WS4, on average ) was 62.6% and 38.3% lower than that of CK and NPK, respectively. Treatments M and MNPK
had the same effect on reducing crude fiber content as WS3 and WS4. In addition, the contents of soil available N, P, K
were higher with higher amount of WS applied. Soil sucrase activity showed the highest value in WS3 and WS4 ( 10.1 mg/g, on
average ), followed by M ( 8.81 mg/g ), and the lowest in CK and NPK ( 6.41 mg/g on average ). In terms of economic benefits,
the net income of WS3 and WS4 treatments were negative, while NPK and MNPK treatments showed the highest net income. Therefore,
considering the yield, economic benefit and the sustainability of soil fertility comprehensively, chemical fertilizer combined
with chicken manure is recommended. The WS fertilizer can be applied as fast-release organic fertilizer after reducing cost.

Key words: organic fertilizer; water-soluble organic fertilizer; crude fiber; enzyme activity ; Brassica chinensis
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