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PEITET, VRN, kR, EilgE, 9N R

VLI R X MV BT 1 B G S W H AR RGN Ei Gkt , V078 700 215155)
WOE: MWK SRR X L R B (N=P,05-K,0: 25-7-8) XFilisiA: K A= HHE srsEm, U
PETH IS P AR A ZR 20202021 AR AR VL IR J3 N TH A B s Ui i 5 B, Ay B AS
WEAE (CK ) it FH 2% B A0 3 (i JH &2 23 0] 4 750, 900, 1050 A1 1200 kg/hm®, 43 ] LA F750, F900. F1050 Al
F1200 7R ), FFIE ™ A A a0 JBORR SR A A T S AR AR 5 OB R FH AR R S HR bR . 45 IR 3R
B 5 CK AL, MEHIZRIEMESE 5 MEIN T 1.81 ~ 2.67 f%, FELZEMIFIE 900 ke/hm® I/ 4 R STk i
m (P<0.05), FAWMEALACT M ZRIAE Y, I3 5B, AREU RS W AEIC. FO00 Zb RIS A A4 i
FE T F1050 F1 F1200 40H (P<0.05 )o A5-ALFRIME AR BRI TR S5 AL B R) 0 0 35 25 52 o TIEmk i B 28 N FH 4 1Y
BN AT . BRI R 750 keg/hm® ef i 25 F 3= 1 00 0t 18T AR R AR R W, AR R i &
1200 ke/hm® IR 30T b 3B 2E it B B4R T 38.8% (P<0.05) , HEATEE A 900 F 1050 ke/hm® WIAT-rhfE] . MsE4E
JIE I ZREE A 900 ke/hm® K YR A o 56 5 A R MBGEUR it 2 O A AL, 2B 750 1 1200 ke/hm®
M A KR B B AR T 17.4% 1 14.9% (P<0.05) , VEUIRE W R 5 4 K deR RF A IEAR—5, &
FENEFH B A B0 S 25 B 1 TS AR vk e, ER B AR T MR = R AR . TR 5 3 Te L
R SRR IE A i e S5 R ka3 28 LT, K =R XS A P e BRI HERE F 5 900 kg/hm?,
HP R BRI IR AR N 225 kg/hm® . P,05 63 kg/hm® 1 K,0 72 kg/hm®, At AL R B BE T
PIRAR R SRR, 32 m b SE oBE ORI R, AN il =™ i R R 2 AR

KR R, A rehn TWIRBUER; AREWG AEEFIA %

A FRNE R, AN IREEEY) KI5 S IR BT SSARIEIN, SRR Ik

THIEE— IR, TR b K Rt O3 [ s 22 4
FRFE ', RN R IR,
ARG PSR P sk R 1 70% 27, Ak
ENi S rMEN R o E i e S [ b 3 S P oA e =
8 L 1 50% ~ 60% . 20% F120% ~ 30% %,
K AR XA R A 7 R [ ARk R FH AUt N 47
A, BIFERMERT— R MG E AR A, B E (5K
A ) FMAEIIN S BB IR % 0, AR R
FETF AR A B S A K A TR AR
Be, AIHE AR HECER - 5, F DA A0
2R BRI, BEE AR AR L ZE AR AT
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PEARONE, DAIBA R = F AR X G2 AL B 1 B A K
-, Syt A e Bt R S LRI
PEHEASR T, B R = A X ARG R

1 #REIZE

11 b S SRR

YT 2020—2021 4EAEVLIE N TR B2
BetH s KiHh (31°27' N, 120°25' E) #17, X%
SR TS A T ZE KRR A, AP EREY
15.9°C, H4:H STy 1859 h, FToFH >230 d,
AEREIK FEZY 1100 mmo R 50 H A HESS Ay gAY 3
+, 0 ~ 20em BHZHIEADUT 239 gke, 2 132 gke,
AR 3.68 mgkg, MR 412 mgkg, pH6.1,

PRI AT EE R S H, ISR R AR Bl 2020 429 A
F 2021 4F 5 H o A S Al R H i 78 SR 2 28
K UT4% 18387 LA B EREE T, YRR
8N 2413 wmollg, TR &N 0.6%, FRiS
T 44.28% . PR RER AL N-P,05-K,0
J25-7-8, AR EE=0.15%, 5. . ¥, W
IR TCR i 5%, I B A RE A AR B
FU AR AR A BR A R A
1.2 kit 550

I S N HE, R AHEAE (CK) 5
G RENE 4 Bt 17K P, £44E 750, 900, 1050 F
1200 kg/hm® ( 43 3 3] 5 >4 F750, F900. F1050 Al
F1200 ). RHMHLX A HES, A0 H 3 NER,
A5 AVNX, B/NXKHA 12m* (3m x 4m),
R GG BRI, 202049 A 26 Hifkf7
HEMET, 117 16 HHMBA, BREE RN 127
Pk, ATHE A 50 em, #REEA 167 em. ZERALRH
NTAFHuit =X, BARFENEIE— ki, 4%
AP, BEFVERFR AR DL 1, RS A 0
HEERRIG, A0 R B AR — 3

1 BSMETERSE. BIEFSRNE

(kg/hm®)

Jiss SRICHE N P,0 K,0  HIFRES
CK 0 0 0 0 0
F750 750 188 53 60 300
Fo00 900 225 63 72 360
F1050 1050 263 74 84 420
F1200 1200 300 84 96 480

1.3 FESCRESIE

RIS FFIATTREE 0 ~ 20 em BEZ 38, KT8
L0, SRR TEE IR A LR 2
et SRATSMINAA — SRR 2 v I e A LT,
HLRERENESRZA, 0.5 mol/L NaHCO, 1242 — £H%6
B v E A2, 1.0 mol/L NH,0Ac 1242 — kJA
JCRETEI R, pH 4% 1K 1:2.5 1242 - i
PO, SRR 1 e R A AR B W, Of
ST (2021451 H 13 H ). AW
(20214FE2 H 24 H ) 4L (202143 H26 H )
FEREAS/INIX BEHLIERE 4 AT =5 0 b T X0 81 J 00 A
PRAR . A R R BOR M R R [R] S AN
X B IX Y R 2 31 ( Konica Minolta SPAD—
502, HA) 5@ A ik f 5 R R i SPAD A,
FEA/NXEGME 5 U, AR LR AR S o]
S ER S 105°C AT 30 min, 60°CHETAbIR, FIFH4E
TR E LM E SRR, AR LT E, A
FESLBIIE R MR AT 5 N HE ) 500 ¢ FEfL, ZpiE
Bl (FW100, KEEZEMHR:) BMiEfE, i 0.25 mm i
HTHRAZ S EIE. 2 H,80,-H,0, &KL
[CEREMERSE, IR R R R,
LW (2021 44 H2H ) REO0 ~ 20em +
23, 05 R 2 mol/L KC1 IR 4R - #4Liish sy
BrASG E E AU B . BT 1A A R B
TR ARRET 5 d (2021 4E5 7 19 H ), &/NXik
PRAR TV RE 6 ¥k (2905 m?) FEJ7 I8 28 Bk A kL
B AREC fOREOR TR, RS A5/ XA
HHPRL (FUBRINAT ), BT JE e SEbr ™ it
1.4 B pHr

EYAEEKBZE (v (hm® - d)] 58 E W%l
R [keg/ (hm® - d) ] 5 BARFAER R BAE
P SR AR5 A Py ek sl R S i A A T R AR
(O FEA 2R T A SRR R 2507 vk R
TR (%) ADEAEIX 5 JEAR X 7= 22 (H S i AR X
PR IETTE . R AR (kg/kg) FIRGALEIX
H5RMX 2 E 58 . B, 80500 & el
e

R B B SR FH Excel 2016 F1 SAS 9211 3 15
IPMTEEEL; /N E L (LSD) K Ik 22 5%
B E YK (P<0.05 ). RHT SAS 9.2 7 K7 IR 3h
(Pearson ) A=0¥T, Frf EDEEIH Origin 9.2 #£17
il
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2 ERS5H5H
2.1 S B At FH X i = 7 i I B IERE A 1Y
AU

SR AE AL BEAR b, 22 BRI A 750, 900,
1050 F1 1200 ke/hm® T il 32 7 1 43 51l Wk 35 48 fin 1

1.99., 2.67. 1.81 1 1.97 %, F900 AbFH i =™ i
B (P<0.05), 750, 1050 F1 1200 kg/hm® Jifi JH 7K
FHICREZS (E 1a), F900 A FLLAEL sTkZ 4%
A AL AL E P25 T 9.4% ~ 13.1% (& 1b) ;
F750 F1 FO0O &b £ 11 JE AL A 2% F) RO 18 3 = T
F1050 F1 F1200 42 ( P<0.05, &l 1c ).

40001 , 1001 8r ¢
a
b L
3000} % — {‘; 80 6} a
- T
: ~ g a Eis
~ 0 = b b LI |
+ = g - B -
/ % 60f A
’En 2000} . *‘g g al )
~ =’
/ y=—0.0031x2+5.21x+928.04 H:; [ T b
i ; = T "
5 /7 R2=0.96 Ex I T
o/ 40% X
1000 = gl
o &
0 1 1 L 1 1 1 1 O " " " 1 0 " " n 1
0 200 400 600 800 1000 1200 F750 F1050  F1200 F750  F900  F1050  F1200
ZRENEFH R (kg/hm?) L] b

B 1 ZREAREEAKETHESE 5B ARE
I A/ NG FREFORA R IERITE 5% KPR EE. TR,

W 2 fiow, iR RIS 38 1 i =R ok
. MAIRECRIRRE (P<0.05), SAMGEICHLL, 2
F& B FH & 750, 900, 1050 1 1200 keg/hm® T Jif 3%
AR ) E N T 1,65, 2.03. 1.21 1 1.49
f (P<0.05), ZSeIERERGEH = RO

TR EAEA R AL FE TS o #2255, 5 F750 &b
FHAH b, F1200 4b FH b 2 Bk = 2 BN T 10.9%
(P<0.05), F900 FI F1050 kb iz bk A T e,
TSR, A Rk & 50 S ™ i A OC,
BTN 0.86. 0.92 F10.71 (3 ),

x2 ZRERREERAKTETmIE~EMMR

b BERR ML (SISIES TERRARIEL THE (g) B (em)
CK 6.0+ 0.6b 193 + 24¢ 247+ 1.3a 4.07+0.13a 148 + lc
F750 18.7+0.3a 511+ 15ab 243+0.3a 4.04 = 0.08a 165+ 9b
F900 22.0+2.3a 585+3la 253+2.2a 4.06 = 0.08a 175 + 1ab
F1050 20.0=3.1a 427 + 46h 247+ 1.8a 3.99+0.14a 179 + 2ab
F1200 22.0£2.5a 482+ 13b 27.3£0.7a 4.02%0.07a 183 2a

T A/ NGFRFoR AR IRITE 5% K225 03

R3 ERTFEMRETFSFENEXES T

Bzt AR FAL T yaR
OISR 0.86 sk
FAREL 0.92 ok
FRiEL 0.13 ns
TR -0.19 ns
B 0.71 o
e JORINE] P<0.001 KT, *+ FIRILE] P<0.01 K-, * F£onik
F| P<0.05 & #E K

S

2.2 GERENE it FH T I S BT AR R S AR
GIEESEAL)

5 CK ML, SRR o 3 1S b
TR SEYERK B (P<0.05), 280 Xt
I T H A A AR A BRI —, B
$) 4 b R B 28 AR A B B s A, 5
F750 AbFRAHLE, FO00. F1050 Fil F1200 24351 i
TR T 195% ., 25.2% F138.8% (P<0.05), {EH

N 3 N
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SN RAEI, R AE N R) it FH 7K S R) 38 E 4
T EES (K 2a),

MR AR Z WL, F750 40 HAEY) A= Kk
RIAK, F1050 A1 F1200 43 H0H WAL, i
BEEEWIN B, BRIEASRIG K PR A Ko
RLIA Y, AW S WIBE, 5 Fo00 Ak #AH
b, F750 1 F1200 Ab 34 1E 4 A < 338 45 5l b 2%
VAR T 17.4% F1 14.9% ( P<0.05, &l 2b ).

12r

a
[ ICK
[_]F750 a
~ ot EEIF900 al?,
& I 1050
= I 1200
[l
H
ﬁ a 4 a )
E
3k
a
d c iiill b FT
0 — . -
Hi ] R T
EEEY
& 2
100 a
[C_JF750
F900
I 1050
80'-F1200
3 b ab &
— 60F
= L
= 40
=)
-
20+

W

AH
3

1EH

GERNE PSR R MR A 5 SPAD F520R
B IBE R R AC BN, SRR R A
HEBWE AN, Fo00. F1050 F1 F1200 &b FEEE F750 4b
T3 50 N T 26.8% . 29.1% F150.7%. 4E Y]
F900 Ay i b b & B ey ((P<0.05, [l
da), ANFAEE B B SRAR R A R WIGHE R 576
A KRR A AR—2 (K 4b), 5 F750 AbFH
AHEE, F900., F1050 F1 F1200 4k B R & # b = mt H
SPAD {H B2 it BE /K SF- g B AR YR S &35 T 8.5%
10.0% F1 12.2% ( P<0.05 ), 75 £ 351 AS [R] it A 7K SF-
N 4 N

23

YEAECHESR [/ (hm2 - d) ]

TR A i 2 P 8 o A TR %
&, F900, F1050 il F1200 &b H# AR} 57 ik R 45 F750 4k
PR R T 14.7% ., 18.6% Fl1 25.7% ( P<0.05 ),
B 5 A A T 2 R 0P e OO Bk R G i 22
5 (K 3a). BEZ AL AN, AFEAE TR
B E R R M N0, HAEAE RS Wb 2R 2
SN, 5 F750 AHEG, F1200 AbFRAR LA 22 5] 2%
WEIRT 132% ~ 33.9% (P<0.05, [l 3b),

0201 4,

[ ICK
C_]F750
2 F900
B 71050
I F1200

0.15F

0.10F

0.05f

¢ babd
d

FoA i

0.00

T

AFW

ERIEARRE M AKT Tl Eks B FEMEYERKEER

25r b

[CIF750
[ F900
F1050

[ 1200

—_ —_ N
(=} W (=}
T T

MeBR =R HIZ (ke/ke )

W
T

N

AH M

ZRIESEEAKETEARBKEMERKERAE

TR SPAD ETE & 225, AEIHI F900 b FER
SPAD flfci, W& T F750 43, F1050 1 F1200
AEEIA-Frfa] (1&5),
2.4 ERAE R AL A S AR

T IETCHLA S G B E 22 B IE e 3 i &2 5
HERE RS, 5 F750 AABAH L, F900 1 F1050
Ak 3 A AN SRS el W N T 46.6%
61.0% (P<0.05), F1200 4bFRF + M S A & &
FEA (& 6a ), T IEEAS A A S A & mAEA R
MR =R IAR—3 (& 6b),
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5 ERIEAREMEAKTE T HSERM A SPAD &

3 it

3.1 GERENEH B i 5 RRER 0 5 i

A SCHIFFE R B = A A X A3 3Tt 750 ~
1200 kg/hm® & FHZERERACAS, I3 e Bt it FH S48
SRR, JFAE 900 kg/hm® it KR 77
IR R (B 1a), RAETZERACH & LT
WS Ty, R S AR T 7R
B ZAN M8 A A B 47 SR, —
WL L R BIE (25-7-8) 7E 80% LA 11
R AR B ™, BRI AL 7 3
53%, WERE T HRSFHFMETEEE, TER
R G A — R E B A TBE D L BT
K TILE RENOAE A s X I 25 BB R —30, 1
DU 1| 55 €8, - e FE I 0 327 Xt TR SR 2 R (25—
7-8), MR R STER SRR 2 A AR R AR
Fita PRI (0 ~ 900 ke/hm® ) 5 5614 S5 K1)
B HE K E IR 3 600 ~ 750 ke/hm 1, I3

25T b

CKF750 FO00 F1050 F1200
A b3

Eo ZBREAREAKETIELINRRE

CKF750 F900 F1050 F1200

54 2501 ~ 2697 ke/hm®, FEEELAL T, FEVLPGLT
b DX SR G AR A7 PR AR AT o, FEREAR 0 ~
900 kg/hm” 35 Bl P, = 23l 1 9 228 1 i 58 7 i 3
It it P &5k 4 435 0 T 9840, 43 308 600 1 750 kg/hm”
KT B = R IR R EOR F 28 R
REARA TR A, 22 R 22l Yo S P A )
B 586 1 716 keg/hm®,  H br = 54335 £ 1708 Al
2439 kg/hm®,  [F] A 4k 3 2 2 EURERI] FHRICR R 2857 Rk
w0 AR, WA BRI, AE AR B A
5 H A% 77 5 3k 3000 ke/hm? 55 77 0, G2 BT 600 ~
750 ke/mm® I FF K- HAS B L b A KA
RS T R RN X SRR R . AT
ST SR R R 2 A 2 T T DR R A LY o
3.2 ZERRAE &SR T A B A R R
FEESRA
FE— BN, S i S AR T BE R
ZHRSEIEHIER 7, W44 EF B B S bk
HE BB 5 H T RE R E R B 7,
N 5 N

S
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TH SR T I R R R Y 22%, A AR I
W7 o5 55%, BB I A o 239 Y AR IR
B, B BEAE 900 ke/hm’ Jifi FH K - F iR &4 F
B B 280 25 MR A0 5 A ) o R R R ) R B AR
(&l 4b 1 2b ), XFTRESE T2 BAE & 900 kg/hm’
B E L 35 43 B i b 5 9 S AR K I 5 43 T SR TR O

G, BRIV i A A R B AR DL AR B
B SRS IR A, st b s 0 4 R R AR A
A ERR G, AR TR A R
PR AR 0 A K B R R IR AR S, R b
SRIEI L, R A SPAD{E (K 5), s T
ML AR IR IR RE 120, Sell “Rife 5 Ra” 1Y
A BT M) TS R R AR D
& B £ 47 750 kg/hm® 7K - I 9 32 7= i 8 3R R
(Kl 1a), R RE S BRI RO A T R a3
(£2), XEHHIH -HTY R RS A Z Wk
A B EE (B 2aF14b), XA el T
L% RN F% 0 TR o e A AL M A X g, SR
JIEE 750 kg/hm® JEFHACEAS L, H AR RL TR B
FHXTRAAR, BEAh, K =MARKIMERAR 2 W A
RBSIRBAL, HHERE R, b2 S ) i
IR ETLRE S > 7, s A K &
B, OWE TSR EATE RN, KR
BEMEIACET (1050 ~ 1200 kg/hm® ), JAETETE
B LA T AR, iR SPAD {E
i e, BRI A KRB, FEIRHMEE
b F % R B LA S BT 900 kg/hm® &b
H(E 2, 4/5), Xo]ReS5ARE M T RZBEE
TR SEW A K R VCBURRIEAR G, Rt e
IR BRI A K AT RO A AR, —
RIS RS BN AR KWL, 55—+
BTHIE AKX R E T RABR, WrTaehni ARz 7%
Bedte, A 2R A0S R R AN A 1h 0
EWERK, mARIER (FR2ME 1), FFEREE
FIEFHZR CE3), ANFIFh 0 ™= i [ i %
PPN TR 0L g R, AR A BEA R
AR P DA T B R SR T ) B OCEEE, a
FHZZ RENEATAS AR R R AN 55 TS A R WSO AR DT
e 2 S IR TR IS i 205 — WO P ot T 14 D B

4 Z5ig

AR PR = ARKERIE (N-P,0s-K,0
25-7-8) FH 900 kg/hm® FIMSEAEAR A By Bt |34
767

TR R AR R IR R IR AR, 320 T3
SEOTRCBOR A A, NN B TSR, &
PP FH £ 750 ke/hm® T 9 S MERE 1 3010 A SPAD fi
FEAR, TR ERA R Wz I i, Bt
JIE 7K SF- 1050 F 1200 ke/hm? B 58 35 412 146 91 S5 1 390 2
K, AR AR, BAAmEl AR, BnE
P MR RAT R A 2= R, 25 LR iR, HemifE
Yire i SIS, K = AR X ER R B s
>4 900 ke/hm®, FHEL. BERIEIFE AT HI N
N 225 kg/hm’, P,0563 kg/m’ F1 K,0 72 ke/hm” 5 M3EF
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Appropriate amount of slow-released fertilizer to improve yield formation and nitrogen utilization of rapeseed

TAO Yue-yue, SUN Ling-xiang, ZHANG Jian-dong, WANG Hai-hou, SUN Hua® ( Institute of Agricultural Sciences in Taihu
Lake District/ Suzhou Comprehensive Experimental Station of China Rape Research System, Suzhou Jiangsu 215155 )
Abstract: To determine the effects of slow-released fertilizer application on the growth and yield formation of rapeseed in
Yangtze river delta, meanwhile to improve the yield and resource utilization, a field experiment was conducted in Suzhou,
Jiangsu province from 2020 to 2021. The slow-released formulated fertilizer was adopted at four different levels of 750,
900, 1050 and 1200 kg/hm2 (F750, F900, F1050 and F1200 ) as well as the treatment without fertilization ( CK ) . The
yield, yield components, dry matter accumulation, nitrogen uptake and fertilizer use efficiency were measured. The results
showed that the yields of rapeseed with slow-released fertilizer were significantly increased by 1.81~2.67 times, and the yield
and fertilizer contribution rate were the highest with the application of 900 kg/hm” ( P<0.05 ), while there were no obvious
difference among other fertilization treatments. The yield of rapeseed was significantly correlated with the number of branches,
siliques and plant height. The number of rapeseed siliques in FO00 was significantly higher than those of F1050 and F1200
(P<0.05) . No significant difference was found on seeds number and thousand-grain weight. The plant height of rapeseed
gradually increased with the increase of slow-release fertilizer dosage. The dosage of 750 kg/hm® obviously inhibited the dry
matter accumulation and nitrogen uptake in the shoots of rapeseed at the seedling stage, and it was significantly increased by
38.8% at the amount of 1200 kg/hm® ( P<0.05 ) . The performance of 900 and 1050 kg/hm’ were in between 750 and 1200
kg/hm’. At flowering, the crop growth and nitrogen uptake at the level of 900 kg/hm’ were significantly superior to other
treatments, the crop growth rate were significantly decreased by 17.4% in F750 and 14.9% in F1200, respectively. The
nitrogen uptake rate of rapeseed showed the same trend with the crop growth rate. At the seedling stage, the contribution rate
of fertilizer was obviously improved with the increase of fertilizer application, while the agronomic efficiency was decreased
significantly. The concentration of soil available nitrogen was increased firstly and then decreased with the increase of the
slow-released fertilizer dosage at final-flowering stage. In conclusion, under the conditions of this study, the amount of 900
kg/hm” slow-released fertilizer which contained N 225 kg/hm’, P,05 63 kg/hm” and K,0 72 kg/hm” was suitable for balancing

the dry matter accumulation and nitrogen uptake between different growth stages for rapeseed, thus to improve the number of
branches and siliques of rapeseed and enhance rapeseed yield, meanwhile to improve fertilizer use efficiency.

Key words: slow-released fertilizer; oilseed rape; yield; accumulation of dry matter; nitrogen uptake; fertilizer use efficiency
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