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25 A AL B A U T L 4 e v S 7 s K
a LI, AR LB B A DR C G B AT R g 42
EIHSRI AR, TSR R i 2
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A PUEBAALIELE 3 - kS, H
2 5 PEACHEA TR . A AR BRI AE 1
PEATAL B, E AR 7 22, MRAR LA
Qb Bt P S A T A LI AR A AR A B, DL
WAL MV E TS, ER. B, MR
SYAERRIORTIR T, Ol E A HUIE R R AT Y
LM, RS HPISR 7 i BRI Z 5 Mt
SEPALPE T BOSEI, 1 A DU AL A A 5
R, R I R AL RIS 445 B
PR
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1.1 s MR i

it B T 2021 4F 11 H —20224F 6 A 4 % 1
TEVLV A B FIRmE 2 hi e, £
MK, JE A R R R A
(24°47232" N, 115°2'44" E) 4E5F K 19°C,
A B K B 1550 mm, TG AR 3 296 d; 2F 3k 56 a5
(27°42'08" N, 115°25'06" E ) 450N 16.5C,
SRS K B 1552.0 mm, JCREI 274 d; Ak
B 5 (28°25'12" N, 115°22'12" E ) 4EH &K &K
1560 mm, 4EFEHISIE 17.7°C, T 276 d. iR
MR S A - B, 0 ~ 20 em B
TR IEA PR WL 1,

&1 AERTe HEERE S

i AL e K U4 AR AL o PSS Facitd HHERE
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (emol/kg ) (glem®)
E 35.21 3.30 132 132.53 25.56 86.56 5.28 16.10 1.26
FI 38.33 2.01 1.79 172.54 23.43 179.53 5.47 9.10 132
[HES 26.80 1.58 1.99 121.20 21.40 185.02 4.93 10.91 1.37

1.2 AR

HARAEY) . W= (Brassica napus L.) , hFh4
SR 938 (ERFIAEN A ) . BRI A% 8 5 (FIK
TR A LR A ),

BERAEERL. ZEHE (N:P,0s:K,0=15:15:15) .
PRZE (N 46% ) . FHEERENE (P05 12% ) . AL
(K,0 60%) . TE> (B 11%) . & m ik S A WL
(F &8 NNI1L1T%. P05 1.77%. K,0 0.96%,
KAy 15.12%, AHLR 42.91%, NIEFESH
WL Z B A ) . ERORE LA VUL (3R
8N N 227%. P05 4.23%. K,02.93%, 7K 4%
BN 8.80%, LT 47.22%, g M2 5 T i
B S AT 1 ) o R 2RI S A LR (IR AR
HN 1.08%. P,05 1.96% . K,0 1.02%, KA HEH
4.50%, AL 35.03%, FA-285 TR HEAD A& e
AR )

1.3 et

FH ()RS0 R BRI X 155, 015 B AN e
(CK) . EHREAE (T1) . ffkrehe (12) . AP
B 15% AL (T3) . AHLIERA 30% LI (T4)
Feit 5 A IR AL EE, T3 F1 T4 A0 B A B FER 5% 5
¥15 12 b BRI, B ERER 3K, ANXTE
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HE 4K FH HCI0,-H,804 355 3 + 3844 R
KAICRE TR E 5 - AR A7 R F R 4 i
S 5 A RUHER AR F kil e s SRR R MG
FJEREFIE , LR R AR e, FH
B AsHR R JH NH,CI-NH,0Ac E05E, TR E
SRFHER TR o
142 BEAHEE RS IE

THSAT = 8 LA /NS R B T i o TR
A=, 2/NXE 50 g KUFPRERE LT Bt
ARG, SR FH v L ARO B2 B iR E I 58 T F il
) NYDL~3000 % GE 751 Z2 2 550 9 it 5 0 S0
KRR ) B ImeR | BR E SIRIR 2 4045 i T

i
15 MXSEOHE

HapER (%) = (440 BRICI R ™= 5 - 5 i
B DI 1)/ R AL DX =™ 5 x 100

NEEH 2RI (kekg ) = CHEIE AR ™ it -
AHERE X AR = & ) / e SR o

RERF BT R (%) = (A X AEY) = & - ANt
HEXAEY =i ) /AR X AEY) =5 x 100
PR HE = 5% BRI R 7= / % BRI AR
1.6 HAEabH s s

K H] Excel 2019 F1 SPSS 17.0 #E47 48343 #7 F
2, Wi H R W 2275 (Duncan 35 ) #1783 PE
I3

R2 HNEHEES

) . HHEEAC LB TeNEaliFRsy HHLIBLESE
( kg/hm2 )
N P,04 K,0 N P,0; K,0 N P,04 K,0
FER CK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T1 0.00 0.00 0.00 0.00 166.42 89.96 89.96 0.00 0.00 0.00
T2 0.00 0.00 0.00 0.00 149.93 74.96 74.96 0.00 0.00 0.00
T3 2264.47 15.00 45.40 25.00 127.44 40.93 56.52 22.49 34.03 18.44
T4 4528.94 30.00 90.80 50.00 104.95 6.90 38.08 44.98 68.07 36.88
FIk CK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T1 0.00 0.00 0.00 0.00 182.16 168.67 78.71 0.00 0.00 0.00
T2 0.00 0.00 0.00 0.00 175.86 107.95 125.94 0.00 0.00 0.00
T3 1274.36 15.00 45.56 27.02 149.48 58.77 91.90 26.39 49.18 34.03
T4 2548.73 30.00 91.11 54.05 123.09 9.60 57.87 52.77 98.35 68.07
= CK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tl 0.00 0.00 0.00 0.00 203.15 113.79 113.79 0.00 0.00 0.00
T2 0.00 0.00 0.00 0.00 241.53 167.02 137.03 0.00 0.00 0.00
T3 3518.14 15.02 39.23 25.27 205.25 101.5 102.40 36.28 65.52 34.63
T4 7036.28 30.04 78.46 50.55 168.97 35.98 67.77 72.56 131.03 69.27

T AVACEALAE LR AE T T2 b AL AL A5

2 HBREHH

2.1 AHUERAER A IE XS 5 1 50

H e 3 FIHL, Rl . it AR A B R A AR
XM =t = A T B (P<0.05) , ik
B e 5 R B 4 A o R A T b 2 R )
( P<0.001, P<0.05). #5560 5 2 8] (1) i =2 7 12
Rp=RAEE R 2R S, A A MBI

BT, ISR 7 R G 7 R4 I R
A g AR AL b, S R A A B Y
9 CKo FHELT T1AREE, DUt e FiAT HLAE R CHR
SHACNEAL S e B =il e i i, A PR R G
H 30% B3 iR o B R L E ORI R R
KL T4 L FE ) 7 e B AR IS (T1 AT T2 b3 ) 43
M O 16.27% ~ 32.81%. 30.88% ~ 36.24% Fil
39.77% ~ 46.36%; T3 Ab B4y 51 32 & 8.13%
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ARG, EAIRE SRR, A HUIEEA 30% 1L
HE AL B A i S 7 i) dee A AL 77 5K

15.99% F116.24% ., 45K F W, A L F % Bt AL,
Akt BB T Z& BEAS 7E ARAIE Ih = 7= B A ] s S PR AR

&3 BHRERES LB m = 2L~ R0

FehE (kg/hm®)

i (%)

Ab g

(T

S F4; R i B B
CK 1378.81 + 55.16d 1215.89 + 111.59¢ 1218.70 + 18.65¢ -35.02 £ 6.95¢ -38.07 £ 8.92¢ -47.69 +2.78d
T1 2135.18 + 147.52¢ 1980.00 + 164.29h 2161.17 £ 82.37d — — —

T2 2431.78 + 120.69h 2058.47 +231.76b 2260.32 +23.78¢ 14.42 +7.55b 3.88 +£6.03b 11.63 +3.43¢

T3 2614.90 £ 113.75ab ~ 2322.84 + 192.92h 2717.89 + 17.38b 22.65 + 3.49ab 17.67 £9.53b 2591 +4.78h

T4 2827.44 +101.48a 2694.15 + 189.12a 3159.17 £ 27.34a 32.81 +7.81a 36.24 +4.12a 46.36 + 5.81a
Rk (P) ok ns
AEE (T) sokok sokok

i x AbEf 3 3
(PxT)

0 AEV/NG FREFOREALTRE] 22 5 B % (P<0.05), * 325 P<0.05; ** F7R P<0.01; *#* FR P<0.001; ns #RZHARE, T,

2.2 A HUAEERART A3 b Xk 3k 352 (4 Bk oA 2 1)
AR TTRR 09 52 1

AP 1 7R, R b R A Ak B 9k S 1 AR A
A 2% I FH 2 e MERL BT kR A7 A s, HL R
b i A Ak PR ) A S8 S T S B4 IEURL BT R R
(P<0.05 ). 451 s m MRk 2 ) FH 22 A L BT ik
R TASTIST2>TL,  H. T4 Ab BEAYAEREA 2 )
FOFAEAL DT R A4 10 2 0 T T AR o e R A
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= L b b
W o2r
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= 0 L L
E T Fh% 5
TRE A
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) T2, T3 F1 T4 ZbH 2 8] A MR 27 R 26 T0 b 2
250, (AR E ST T1 AR, FEWaL50 51 T4 4
H AR 2= R R B2 = 1 T1 AR, AR &4b
P2 0] () BB SRR R T B X 5 e ZEIR e 45 Ad
B[R] 4 AP AR =7 1 R R IE R} Sk R 4 A7 7
P25, HAACPER Y 2 SR E A PR E
N LB T S, AR AE 5] 30% B
E ke ) A RIRE R} DTk ] AEREAE R S 7K o
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oo OT1 BT2 8T3 B T4
PXT: ns
70 . a
< 60 a _11)-?
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g«; 50 b ab a
=2 40F
H
30
2 20+t
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FE R FIR (=378

I

B RER S AL SRR 27 AR MR ST =2 m

e AREVNG PRI E AR AL B AR R EVEZE R (P<0.05 ), * IR P<0.05; ** FIR P<0.01; 4% FIR P<0.001; ns FRERALE ., P

ORI, T ARRALHL, Px T ARFMEH SIS AR R,

2.3 AHUIEERARHR /R RE X IS il 3 A4 S )

M 4 iR, SHEBEACAEL, A PR
A3 AR RE AR B IS AR 0 PRI, S A
TRUFI AR 17 TR 2 2 = (P<0.05). 7 B XIS
&AL FE, CK SRR A R & R im, &
T T2, T3 FI T4 Zb B, H A ML AR 1R AL /Y Lb 1]
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AR TR & &, Ry b s, Al
AEEFAN 30% P AL AL B 38 50 i fe ik, 2 il
AIVERL N P 5 o e

R4 BYREERERS HLAET i 3 & B R

(Emikim) (%)
b5 EARUE I i TSR 5 4k
CK 2947+0.32a  3223:0.27d 4.53+0.41d
T1 2920+0.09a  35.87+03lc 5.16 +0.10c
T2 28.63+0.24b  37.430.05b 5.33 +0.05hc
T3 28.07+0.19c  37.40+047h 5.60 + 0.09ab
T4 2670 +0.24d  38.60 +0.34a 5.77+0.10a

2.4 FHUERARIR AL AEXT - e AP 5 A 52 i
2.4.1  AHUEEACER AT A AL Y5200

5 B3R 7 0], A )it IE Ab 21 T + e h
BUTE & AR AL I sE i S 3, 25 10 i 1 38 HL IR
TR T4>T3>T2>TI>CK,  Fifi 25 A7 HILAE B it L 3]
g, EEENA VLR S R E N, M. F
IR 1 22 s, T4 AR BR A A BILT 4 96 A 43
S HE R T 9.74% . 5.43% F129.10%; % i £k A
b FE Ay B4R B T 9.40% ~ 7.96%. 5.34% ~ 6.04%
H123.13% ~ 29.73%; %5 T3 4k B4 4 5 T 344%.
1.92% F11030%, 45K, FHL TR, i
AT DL T AL & i, H 30% AL
HE +70% ALAEREC XS A HUTER TSR AT
242 AHUIEEAE SIS X R BERER Y
A1

A5 I 4 A R i M B AR IS F s /L T
1%, A HLABERAR 30% 1h AE Ak BH f) + 38 0l At 10 5 i
2 TR AR RN AE X AL B, B . I
AT 2 X 6 A T A 3 i 2R i T 0 )
B T 941%. 13.16% 1 80.30%; % B i Ak AT 4b
> 42 5 T 6.70% ~ 8.68%. 8.51% ~ 18.60% Fil
2030% ~ 34.27%; T34k B Ar B4R T 2.13%.
4.08% F116.28% . Z5HFRW, it A HLAE o] A =

e A, A VUIEERR 30% LA FEREAS B
PETF i A

3 15 22 00 A5 T4 A B ) A 3 B R K T
F, AR AL BRI RO I ARG X T A AL
W, B CK &b PR At A A R AR, LA 45 A B A7
B e YRR A TR, R FIO R
05 0 T4 R A A RO 2 i WA 4 v
T 12.28% . 19.42% 1 28.64%, 5% 2 it Ak AE Ab 3H
Ay 4R E T 5.09% ~ 9.25%. 10.77% ~ 10.81% Fil
14.95% ~ 16.23%; %% T3 AbFR 43 B4 T 2.72% .
4.21% 1 4.40%. Z5RFKW, it HAPUIEHE 8 {2 ik
AR

R 00 LAY 0 R REE Y i Y R T4>T3>
T2>T1>CK, T4 AbBEAY AR & 0 0 3 5 T itk
JE Ab BRI G RE X B e . = R 2 5
1) = 8 s B i 0 AT A AR T 84.15%
13.65% F11 38.29%; 5 B Jita Ak A Ab B 43 3l 4 v T
49.15% ~ 82.36%. 15.24% ~ 32.45% H126.34% ~
83.78%; & T3 AbFH4 2/ T 20.26% . 5.99% Fil
14.86%. #5537, A HLICHLECHERERS (i F 1+ Es
RRER, TUH R RS S Tt
243 AHUERERI T LIEXT 3% pH (EH . FHE T
B SR e Eay )|

AR 448 pH HAR K ATt &, HiE A
HUIESS + 38 pH (A 48 &, Hrf, CK AR FEXT 4
5 pH (H A B /)N, T4 AL FEXE +8 pH {8 8952 1
Ko AHUICHUIE B P AR = 4 4 A BH 2 15 46k

b B P 5 e B TR B R, ar i BT T
25.65% . 7.36% 1 73.69% . 5%t Ak B+ 1 75 i 45
RIG AT AL, ELBEE A VUL 0 mm FE A
S0 A L, R . AR R T4 Ab
() e 25 T 40 B AR T 10.24% . 8.40% F116.91%.,
gERER, A YL, AR A 14 pH (A
PHE FAcfem i 3 BT, M st i PRI

x5 ERRELABVESRES WAELE L HE LRI

e EER NG e Ex gl Bl AR ugvei o PHESFociiir R
(g/kg) (g/kg) (glkg) (g/kg) (mg/kg)  (mgkg)  (mgkg) (emol/kg ) (gfem®)

CK 35.01c 3.19¢ 0.79b 19.21d 109.48¢ 25.28d 81.12d 5.30b 16.21d 1.19a

T1 35.23¢ 3.55a 0.82a 20.83c 135.90b 26.27¢ 87.41d 5.32b 17.49¢ 121a

T2 35.70bc 3.42ab 0.8ah 21.54be  133.42b 27.31b 106.87¢ 5.35h 18.36h 1.19a

T3 37.26ab 3.22¢ 0.83a 22.37b 141.97a 27.94h 132.55b 541a 19.80a 1.17ab

T4 38.54a 3.33be 0.85a 23.72a 145.00a 28.70a 159.40a 5.48a 20.23a 1.14b
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Fo FWAEABVRERES WAL E XS T IR RN

s AL g B B e AR A o PR TFoetflt A S
(gkg) (g/kg) (g/kg) (g/ke) (mghkg)  (mgkg)  (mgkg) (‘emol/kg ) (glem®)
CK 37.89¢ 2.01c 0.79h 1832bc  124.04d 23.06d 143 .43e 5.50b 9.10b 1.23ab
T1 38.11c 221a 0.87a 18.37he  181.77h 25.25¢ 15405 5.49hb 8.62¢ 1.28a
T2 38.36c 2.12ab 0.89a 18.51b 166.30c 25.26c 177.06c 5.48b 9.36h 1.19b
T3 39.65h 2.07h 0.89a 18.92a 189.51ab  26.85h 192.50b  5.50b 9.71a 1.19b
T4 40.41a 2.02¢ 0.90a 15.63¢ 197.24a 27.98a 204.04a 5.64a 9.77a 1.20b
*7 BRAWABVIEZERIBLUIELERT HEE LRI
4 A HLR Eor e B e EERi AL o BB Foctilt HHEAE
(g/kg) (g/kg) (g/kg) (ghkg)  (mghkg) (mgkg)  (mgkg) (emol/kg ) (glem®)
CK 23.90e 1.51c 0.95d 15.45¢ 103.92¢ 20.80e 89.67¢ 5.00c 10.87¢ 1.37a
T1 26.67d 1.98a 1.14c 17.45h 162.76d 23.53d 12833d  4.98¢ 12.20d 1.35a
T2 28.10be 1.92a 1.13¢ 18.32ab  181.67c 23.95¢ 186.67¢ 4.96c 13.46c 1.34a
T3 31.37h 1.81b 1.56h 19.25a 187.94bc  26.37b 20533b  5.10b 16.16b 1.18b
T4 34.60a 1.79h 2.13a 15.63¢ 218.54a 27.53a 235.84a 5.19a 18.95a 1.13b
3 Wi AL, bR EY AR, Hor A
PUBR AW 57 T UIN B i JO 2R Vsl , S8 mA e xs
3.0 AHUIBEACHE AL BE X e M PR SRR A, AT R S
S 3.2 A HLUIERACHES 7 A N Xl S BT} A = 1) %

AR, AHLIETE KRS MR S
YRR A R 2 E, AR A EEDR
BRYE, BMELMEITTE, AR, &
B E ORGSOl A LIRS, S A
EL 5 R it I A B 43 000 40 T 22.65% ~ 32.81% .
17.67% ~ 36.24% #12591% ~ 46.36%, reiblif
MU AR B3 i v, L 2ol iyl S A
(LN T8 4 =T ] N5 £ = L g e 1 e
LT HEARKE S, AR ERS, maIUIes
IFREMS L R H TR O, BRI R, fRikR
ORI, oAb, T a0 pRST Al R,
Jiti A HLILRERSFE R . B B TR ) A5
PR, A L B RS AR &
ARKHERS, IR BRI, SRR AR
PRASRECGE MR B . ARG R, it
AHUEGE B3R, S aEs, Sl am
RE 7t FH & e, T4 AL BRI + S0 A M 2w 5 =
BRI PR TR B i, 7 A R o A5
MR, ST AR 8 AL A
1 22 57 A HILAL it FH 2 AN [R] AT - SOAS [] o b
Z B SR T A 2 . JFRHL, it
— 146 —

FIREEL BTHR R 5 M0)

JIES Rk e 2% 2 3 R AT e} B ik 6 mT SR AIE ALY T AR
JEURE 35 2 2 %o S 7 s A Bk, 5 e it
W B, ARPFFTH, T4 Ab B AR R 2 )
FBCTL M T2 £ 53 5142 & 1 55.27% ~ 102.80%
M19.38% ~ 75.44%, HERLoTlk R4 D42 & T
34.78% ~ 46% F1 18.47% ~ 34.07%. Jiti JHA HLIE
REAT RCHE S TR RE Rk A 2 R %, LR AR
30% Ak A REAH I 52 1) A 27 R R AR AR 84T KO
XATRE R I A MUIE & A 35 IR, A 13
5 T A R 2R X AR £ 82 R % %o S i i e
HE AB PG, HRER 1A S LA AR R 44
B AN, (R T o v X 1 W A )
i, MNTTTH AR R0 354 Bl 8
3.3 A HUAERRER S A AE X0 5 5 5T 5

AR Aok 2 B it HILAE XS 3o SR o S i A 1F
FRD, T O B B, AR R 25%
Beitia MBS, IMSEkERIE R & bl A LRt
FH BB REAG, B U R i R, AR
Hh, BEFHANUIES, SO0 R AL, ek
B YA R RN A D R it W 2 R, A LIRS
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Effects of partial substitution of chemical fertilizer by organic fertilizer on rapeseed yield, quality and fertilizer
utilization rate as well as soil properties

HUANG Xing-yu', ZHU An-fan'", YAO Feng-xian’, CHEN Jin’, ZHANG Ya', XIA Wen-jian’, LV Zhen-zhen’,
ZHANG Li-fang’, WANG Yong' (1. Agricultural Technology Promotion Center of Jiangxi Province, Nanchang Jiangxi
330046; 2. School of Life Science, Gannan Normal University, Ganzhou Jiangxi 3410005 3. Soil & Fertilizer and Environmental &
Resource Research Institute, Jiangxi Academy of Agricultural Sciences, Nanchang Jiangxi 330200 )

Abstract: This research aimed to provide theoretical basis for improving the quality and efficiency of rapeseed production by
revealing the effects of fertilizer reduction and combined application of organic and inorganic fertilizers on yield, quality and
soil nutrients of rapeseed. With "Zheyou 938" and "Ganyouza No.8" of rapeseed as experimental materials, five treatments
were set up, including no fertilizer application ( CK ), conventional fertilizer application ( T1 ), optimized fertilizer
application (T2), organic fertilizer substitution of 15% chemical fertilizer application (T3 ), and organic fertilizer
substitution of 30% chemical fertilizer application (T4 ), to research the effects of partial substitution of chemical fertilizer
with organic fertilizer on yields, fertilizer utilization ratio, quality and soil physical and chemical properties of rapeseed.
The results showed that compared with conventional fertilization application treatment and optimal fertilization application
treatment, the application of organic fertilizer significantly improved the yields and agronomic utilization rate of rapeseed.
When the substitution rate of organic fertilizer reached 30%, the increase rate of yields on rapeseed was the highest, ranging
from 36.24% to 46.36%. The oil content and saturated fatty acid content were 38.6% and 5.77%, respectively. In addition,
T4 treatment could improve soil quality and structure, activate available nutrients, and enhance soil fertility. Compared with
conventional fertilizer, the contents of alkali hydrolytic nitrogen, available phosphorus and available potassium increased by
6.70%-34.27%, 9.25%-17.00% and 32.45%-83.78%, respectively; soil pH value and cation exchange capacity increased
by 2.73%-4.22% and 12.65%-55.33%, respectively, while soil bulk density decreased by 5.79%-16.30%. Substituting
chemical fertilizer with organic fertilizer under equal nutrient supply combined with fertilizer reduction can improve the
yields, quality and soil nutrient content of rapeseed. Under the experimental conditions, replacing 30% chemical fertilizer
with organic fertilizer has the best effect, which can promote the recycling of nutrients and give consideration to the high
quality and high yield of rapeseed and good physical and chemical properties of soil.

Key words: organic fertilizer; yield; soil physical and chemical properties; quality; rapeseed
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