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FE K ) YO 7 B AR M B AR 3B AT TR L SRR R K P4 X UK 1T 3iE (Canola) Y 52 M ik
K. REH, RDAFTRAGETEERBME-FREME. KRS0 RTH S FMHTF,—
B UIE (Neo) AT 3R 3 TR I & BB, B A T, B R B W R SRR . BB &
BPEAE R TR, FER AL 32 230 B — R B e, T 0ot BR R T e 5 (BE T AE A 5 A 2R
FEE BN A S . BB A K AT GER I 5 E DR (E D M BB R L E, W
TS Y GFTE AR LD , 0 BE R R T B F MR . 5B R (Nueo) & BT P RO BLAR A
HRRE R RSP RER R AT, A B 280, B 05T T R AR S
40u mol /gty bR , BRI T A 2 55 W Jot ol D A ) F) VR B

X EWME W TR &R

W3 (Brassica mapus) RFRHABIHEY 2 —, ERH L THATAZH R REDTRE
H3~1045""", ERAEAGT EYTEETLHRUSETERREMERKKE. ERFFG
T, 2 R & R = B3 B A H b = e B O R AN B EMS B S AR
AU BBV gk, BRR 4 it SRR I 2 BRI B AR PR B0 T K A M R AR T A
PRI, SRR E —E B A0 LN SHsR & FL LR 2 (VR B TC R K b [RIAE T 82
= 1R P IIN Sk A o028 sl

SR B R AR R IS AR AR, B BT AL B B AR R R BF IR SR &A% T 53¢ . Beaton%k
(1986) 7E 1M £ A FHEBIR B , 7 B T A 5 FEE 32 15 Canola i 324 7= B (85T B 10£5) )5 Donald%
(1993) FEBR B A £ 3 347N SEL A M, 45 vt T KA B T BB . Randall%
(1986)iAH, NHEI%ﬁﬁﬂﬂ%%#\‘FEH’J?;%EW&%LLE*‘!‘ZME%EM o I B S o 75 3
4R R T 3 T A ST R 1

R PE R MR E KRB EXEE, FSHING FMLE A A AR VW B 7
R HEEUK TR EIS 4. Zhao% (1993) FEXEE IR I 45 R, F LR HT L3 M AIN.SJ5 3
R SMB.EARARATSER S BYE REWREmE", #ERE, HN150kg/hm’,S
32kg /hm®BN AT LA BRI 444 T 00 T3 5 7 5 JELREN I 388 0 B 250Kkg /bR , b 3 7 BB 2
BB T i — 25 4R T, Zhao% (1993) 5 , BB & 1 T MANE 8 150kg /bm®)5 7 B K FF
39, {8 5ES 50kg/hm?, 3 HENAE 25 300kg /hm®, ™= £ iA AT LAFZ #5110, 7% ", BLBAN SECHE , 817
TN ST, X R0 R IEES, REME T BRAAEZEAM.

@® $Ef9‘ﬁ&4’ﬁ%E&tﬂﬂzﬁﬂ&ﬂ’#‘ﬁ}fﬁlﬁﬁmﬁ%m%ﬂ?,Eiﬁlﬁlfs‘é%#ﬁrﬁm%M)T.Vh 3% 7 A . Pinkerton#1P . Hocking
RIS SRR By, A SCREEE SUTHEBT S 5 58 10 ik - 3R BUl .
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A5 AR B R T SR 15 7 b O e 5% — 0BT — O — SR Ak R G b AT, B T
Bremr BT, MESTHR R MR = B 5 & MR 09 BU AR R HESIK P TS N 3R A 4 & 6
MR R LA R RN R AR AR K & B,

—. ME5TTIA

(—)ikIe &

X1 T 1993~ 19944 45 535 7 357 7’ BUR £ M i Wellington & 41 #2£5200/ B A Cudaldfl (T 4533° 177 HRE
48° 44’ ), LEFHFEKE650mm, {14 B4k A< 4 . Cudal 19944F 4 ¢ & 5 f K Bt R /2 200mm, FH K B Y
F R,

it i 0 b < 1A ) 7 AR A< 71 32 (Canola) 5 F B4 R (Brassica napus cv.Oscar) . {EMINTTE 0 M1 Kb i
bR, AT RICE RSN, BT R AR R . Y RAT R AN 20~40kg/hm® P 20~30kg/hm’,
MEETAH#BF . 1~ 12000k, gk R B LR W K1,

#F 1 Rpyt HEsE itk (Wellington, 1993, Cudal, 1994)
Table 1 Results of soil analysis before the experiments from Wellington and Cudal

KRR (em) 0~15 15~30 30~60 60~90 90-
Sampling depth
ER: L 00) 234} AR w5 #i% #Ha
Soil colour Brown Red Yellow Yellow Yellow
brown brown brown red
at: ¥iig ] HEREE WL i b o
Soil texture Sandy clay Clay Clay Clay Clay
loam loam
pH (1:547k4k) 5.7 6.0 7.0 7.7 8.0
(Soil : water )
(1:5 0.5molL™ CaClp) 4.7(5.6)Y 4.9(7.2) 6.0 6.7 7.1
FHHLBR(C%) 1.9
Organic carbon
NOs-N(mg/kg) 9(8) 2 <2 <2 <2
S0,%-S(MCP) (mg/kg) 2 1 1 1 1
(KClso) (mg/kg) 3(3.1) 1 3 3 3
P (Lactate) (mg/kg) 1
(Colwell) (mg/kg) 7
K (meq/100g) 0.9
I 45 F- 32 % & (cmol /kg) 9.2

Cation exchange capacity

1) PR H45 R Result from Wellington

(D)iRigit :

R 354 B (N) 7K Bl : 0,20, 40,80, 160kg /hm® (43 7 LANo\ Nao. Nuo, Nao\ NuaoZR i) 5 4 MR F (S) KT
0.10.20. 40kg/hm® (4 5114 S0, S10+Sa0. SR ) . HIE KR E (AN46 %) , B FE I 5 T L R AR 45 (/'S 11%,P
8. 8%) 3 I = MBEAE (&P 20. 7%) VA , (58 4 T AP 32kg /hm’ [ = R BSAE B (kg/hm’) = (32-F 45HE i & X
8.8%)/20.7% ), /INEEF F1. 8mX 25m,3REE ,BEPLX A HER] . MOREHFIBS — K TAT1 .
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631032 25 K A A T 0T B U (25400 I 1T (970D FFAE I (#9110 KO R SRFTIIN (4915070
BEHLSR B BE 40 80 5 4 W TR R I R L A8 40 T R T G R 40 i et e o 1 4 T o g™, wmmwﬁcﬂf
IR ST A Fﬁﬁ"ﬁﬁr’:?liﬂdiTWi I FTT X 2R 5 378 W 5 4 B K P9 10 A U i g
) R T SRR R O I B TV OE T AN & R K B, 45 L T Genstat 5EEATE R oA K AL ETEE R
i,

LI Es R

(— . REAX XRS5 EMENT M

PRI 5 0 et £ T R B S 1 1 B Ak SR S R M S 7 oRE . 7E Cudal £ 7 it L
P-4 T Y *.f;r):ﬂ'X\T,ﬁﬁ.4«1’]&‘"*37/‘*405‘/0 L LS 20kg/hm2n’1*§f%ﬁ.ﬂ¥ﬂ‘
ﬂl?*éﬁnﬁzﬁfuk . Wellington 5 HIEAL 0L F 56 144 5SS 40kg /hon® /5 47 44 7= i#% 1 11344
i JE LA S 10kg /hme 5t A (F=1 1 NI A L o it i b it 3 7 e 1Y T;llmTaL%,F%@NﬂE(ﬂm
SR X (2-<2 CoN N OB Ky (] W AT R I T tﬂf?ﬁS(So)WEﬁS LR & 211 91i 1 e o TS
£, Cudal i N160kg/hm?, 7€ 7 5 8 ffS 10ky / hmI , 7 B 45 %) HB AL 76. 8 % ; Wellington £ & 3
SIS B OLE2, D AAS NI S FAE N 2 57 AN W & .

% 2 S NIHHEFARE (kg/hm’) R (cudal, 1994)
Table 2 Effect of S and N on yield of oilseed rape

WeSE S rate” MNE N rate
(kg/hm®) (kg/hm®)
I HE
0 20 40 80 160 Average
0 354 368 315 195 82 263
10 473 455 442 322 110 360
20 492 617 497 607 478 538
40 454 462 419 409 353 419
T 443 475 418 383 256
Average
p<0.05 LSD(S)=179.2 LSD(N) = 88.7 LSD(SXN) = 177.4

© MWFEFHEKEH8.5% , Seeds moisture 8.5% .

o WS A 1 A R R TRIE O BCR P  T R . R EFSHE R VR A ECudal i 7
75 17 % Wellington ¥y 3 6 3172 47 A ) 2 5 B 2 v /K #E . T U8 7E Cudal ) FF 75 11 3¢ A ¥y B B2
% 54k B2 (F3), b, B R A R AT BLRUR Wellington ] 52 5 F Cudal , iiS, NIy 20 %
FELFAES AR PR EB R EEER .
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Seed yield
PR (t/bm’ )

No - Ng Nio Nso Niso

Bl S.NIRFEFR <MK (Wellington, 1993)
Fig.1 Effect of s and N on yield of oilseed rape

3 LS ARRIRE & E % i g/ RN (Wellington, 1993; Codal, 1994)
Table 3 Effect of sulfur and nitrogen supply on biomass (DM,kg/hm®) of rape at growth stages

Fii & (kg/hm®) EREY wWEM FFIEM LM
Rate  Rosette Stem eongation Flowering Pod filling
S N Wellington Cudal Wellington Cudal Wellington Cudal Cudal
0 0 147.5 136.5 694.5 583.5 1218.0 1280.0 16425
10 0 156.0 226.4 1000.5 . 673.5 1593.0 1095.0 20070
. 20 0 159.6 204.0 1056.0 786.0 1873.5 1317.0 24675
40 0 158.1 154.7 991.6 687.0 1821.0 1200.0 21000
0 20 153.9 126.3 682.5 570.0 1287.0 1384.5 24450
10 20 171.6 186.0 1119.0 696.0 2125.5 1261.0 24150
20 20 158.1 184.7 972.0 754.5 2058.0 1150.5 24765
40 20 167.6 176.7 1146.0 762.0 2068.5 1705.5 25950
0 40 142.7 142.2 696.0 658.2  1161.0 1138.5 20910 -
10 40 155.4 144.0 - 1077.0 703.5 1702.5 1389.0 29040
20 40 164.0 171.9 889.5 627.0 2326.5 1465.5 24030
40 40 162.5 145.4 1176.0 753.0 2235.0 1477.5 23865
0 80 150.3 183.2 718.5 700.5 1261.5 1582.5 20730
10 80 167.7 129.2 1126.5 601.5 2044.5 1459.5 22020
20 - 80 165.5 216.2 1159.5 736.5 2271.0 1465.0 31455
40 80 - 160.5 148.8 1156.0 858.0 1816.5 1527.0 25260
0 160 153.5 156.9 739.5 592.5 1225.5 1473.0 17685
10 160 174.3 180.0 1050.0 885.0 1656.0 1795.5 28515
20 160 174.8 159.8 1167.0 793.5 2448.0 1639.5 27600
40 160 150.5 188.1 1360.5 718.5 2718.0 1774.5 29100
1 NS * . & ¥ * * x NS * %
BEME" :
Significance N’ NS NS * NS * . NS
SXN NS NS NS NS * NS NS

1) NS, #RFE¥ Not significant; * p<0.05; * *p<0.01.
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(OO WA AT & RS HROE W

& B LR IS R S B MR AR AR MR B AT B S B A
BB AL T i 4 RS R , ERA BMRR, WABRA R HBS HRR BO  fE 3E
TR v B MR B B, B R AR R R BT B E R A, A
WrgT R, & B H BEAES B 0 18 I T $2 75 (RN B A 3 00 th LR AR B IR AR, St Gk
(%4, A2 FH, =WBE ESMETFRBMAXE IR =0.92),
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Sulfur or Nitrogen supply (kg/hm’)

B2 @A S RAIR N (Cudal. 1994)
Fig. 2 Oil Concentration affected by suifur and nitrogen application

#& 4 SNetmRRFR AWM R (t/bn’) g (Welington, 1993)
Table 4 Effect of S and N on oil content(%) and oil yield(t/hm®) ‘of oilseed rape in wellington

.S(kg/hm”)

N(kg/hm’) 0 10 20 40 F#53{g mean

SHE FPHE Wk AWk AmE  ~mk AME O WE O SWE O HE
oil cont ol yield ol cont oil yield ofl cont oil yield oil cont ol yield . oil cont oil yield

0 37.22 0.459 43.30 1.347 46.14 1.608 45.39 1.717 43.01 1.283
20 40.20 0.358 43.46 1.313 46.32 1.651 46.03 1.751 44.00 1.268
40 38.78 0.345 41.96 . 1.239 45.88 1.595 45.74 1.717 43.09 1.224
80 37.85 0.284 40.32 1.051 45.21 1.532 46.12 1.701 42.38 1.142
160 36.82 0.262 39.52 0.940 45.24 1.547 46.18 1.780 41.94 1.132

SR 38.17 0.342  41.71 1.178 45.76 1.5686 45.89 1.733
mean

) S N SxN
LSD . AME ik ERGE S MR amE P
p<0.05 Oil cont. Oil yield Oil cont. Oil yield Oil cont. Oil yield
1.90 0.08 1.22 0.08 2.45 0.18

(). FHE A 31 i SE R RIATAIR

Wi AR 7T B 35 4R A TS TR BV B . FEARBR (S FITRHR (S A T i — m%EKJNHE{
(NaFIN o)t BT 32 75 TRISHE R o 15 85 ENIE (N,oo) T B 5 MR IERSVRE (FIB) o SRS M 3o I SRAELBR
Z nH)SWK AR, EEE RS, FHA N BEED.
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B3 N.SHEsxtFH &5 RN (Cudal, 1994)
Fig.3 Seed S Conc. affected by S and application

0.03 0.031 0.018 0.026
02 —+ $ - —
e 88 104 1“8
A Bt iE (R)
Days after sown

B4 MM REEKRESTRENKN (Codal, 1994)

Fig.4 Effect of nitrogen on S conc. during growth stages

AN TR A2 5 SR B A0 e BE 4 R AL Bh 25 VT T , BV B B SR 100 2 0 i T IR 4K (B8 M
AEHERMBEHGSRO I — R, SAEEMBEMERFE KT E.Y=-0.0156X +
0. 0012X + 0. 5276(R* = 0. 804) ; iy %f FR U 245 % F &, Y = 3. 7205X***(R* = 0. 935) (&I5) . {HM
FFHE(L04R) Z AR FLEBI(145R) BB R A E .
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Y =-0.0166X" + 0.0012X + 0.5276

o8} R’ = 0. 8041
é :2 0.4
&
n g 0at 820

o2}  Y=8.7206X""*" So

" R'=0.9254

om0 s s 8 wo @ uo wo
@ (R
Days after sown

BR5 MR BERERT SR IEM
Fig.5 Plant S conc. changes with time

R0 i A LB R R A B AR Rl R R R B A (R 4 T (6) . 7fiS40kg /hm®4b 7,
i 5 75 5C B B9 R S (24. 49kg/hm?) Eu %t BB (10. 46kg/hm®) 3278 T 134. 4% ; TEFF £ 30, MR AL 384K
BRI RSB 8 3 B 30, 3% ~121. 6% , T SASHE A B 3B B R E e A — 2 & m (B, 2
st A — A B A B Rt R AR (T XSY%) B B (6).,

180
160 +
1490 4 BN160
1201 @N8O
—~ BN40
é 100 + ON20
gg g0 d ano
w ’ w-. -840
® E@s20
40 1 os10
20 - NSO
0

EpE(R) -
"Days after sown(DAS)

F6 SRR SEkRER BRI R (Cudal, 1994)
Fig.6 Effect of N and S on plant S uptake and accumulation
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(I AR MEFRFEREGHHER S RO

TS R M DA T &5 A B R B R (B0% ~39%) Y, R RIFINE B R, HFSH
HRAH IR LK MG 2T BN R R AR RS-C=N) FIEREHM(R-N=C=9)%,
FREFN S FEE YRR T M, 4 KR BER D KRR 230 PR IR A R o

45 M P B 2 BB DA o BRI 4 B0 LB R AR AT AT B0
1, (B BB , TR T AR A R AN 1 S AT S ),

ARRLEREN, BARAE N 2B EREMETRNRANEER S B MR, B
AR RE AR, AMEFRANRAESER S ESSRBE B EMBEAEL(Y =
1. 1572e*™%, R* = 0. 8273), & I 7 Fil By 8 K RS0 ) BT 92 3% 3% 10 U466 o 3 0 — B i
(Canola) FHi P9 , BMELE BB MBI K F F (Sw) BB BN & BIEE TEFEMERBONN
40u mol/g), X 5Nuttal (1987) HIBF5T 45 H , BVHE P % IE & A 3 1 Canola— N M2 AL B &
FER A ER £ B3 5 598 0 T 20 A MR B B O 435 SR R — B 1

L U FE 5 B WS T K B LA R IR B T Aok R B MG B 0 28 T
1 AEL G 228 R P 18 I T 4 B4 7

=W ik

P A AR B S IE A K R B A AR B AR ) AR B 1% SR R L TE BB 1
S, 16 PR 5 MC VT 35 4 180 W T 7 O 5 P e B R P S PR R R T RN SHY T4
. PR S — O (B ) — OB G Pl = BD) — SR S VR B B, 3R 42 O B,
H AR R LA R BRI R RS BHRE., Wi, KRTRE#R & At
PR AL R NAE RSO B TE 3 K, ST 5T , M T B LT 085 Ve 5 7K - ) 2 7
R LRVEY AT T 0, Wellingtonft) 3E T4 P B 5545 ¥y 8 3% 380 55 T Cudal i 4 57 Kb B8 12
PLBAX — 2, e Cudalfty 7= 845 SR 7T 10, » {0 UASu N B RS P B 400 4 , FE 3 NS SEI AT MR 7=
%, 18 Wellington7E S LA L i L E AR B 7= H . 580, B2 A5 00 2 146 F -+ 30 3 8 b 36 B
F. .

BB R AT, TR AESH B T BB R M A A AL @ R A B S M Ak K
BB Y R 0I5 M T th AR RS R A & R, M SR R A RIS H B S T
YRR NEER. BEA NS R, BSTEM, 1B EHY T LRNELS S
&lmwm%?rmﬁa A B 5 A ey BT E — X O Y P B M e R AR AL Y, N

BEAF T BERNE PO LES R T S5, PR 19 AR, T B A B
MR vk E & R R,

ﬁ?ﬁ?&%ﬁ%#Tﬁﬁmmﬁﬁ%%?#&ﬁﬂ#$m&W?ﬂA%iaﬁﬁzﬁ
GO FIER] 022025400 fE SEAk FHLEE BT 4 R 822 . SO 7 AT /R HNH, AL B T i IRl
Y PR T2 2 7 R B, 1L 224 76 v B a0 B A BRE MO NL, " 45 o 48 7 I S RPN 45 & ST D T
SO (BRI B B3 T A BRBEMPLEEFTEC, i #5  — B BT

MBS R R T R EE TSN, BN RBA, Rl EEEK R
R TR A K IR BT 0, I ELBE 2 T R 0 FF 1B 45 et B R A B A0S, U, 7200 B 3 300 A Ay 3
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BREEEMNESHENRTIEE. AXRRERPBETEEY LG ERHRES S’
EfHRT, _
SHERME FRPRAHHER S BORS, TERE R BRI M m X — s
B AR A RIS T EEMER . FeHEHE T RAEEER S R YRy B
PR BB ER E R BB H MR X — AN R AR A R T EENE
Bo FIRHERE T B E R A R 0BTk B0 AR B R RN T B, BB
WA R A R T RN ER. T ENAE B AR 2 B i3 TR H R BE # DA R g AU
B A RAERE N BT A R, 4R, XTHRAHERER S R K % R
PRI G5 B BT TR |
(BRI R, BARAE BB B K, X AR B T P 6 DU Y S8 P (R 2 R i
BT T BRA SR, B FRBAHEER S BOERHM, WESIRER.

8 % x #
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EFFECT OF SULFUR APPLICATION ON YIELD AND
QUALITY OF CANOLA DOUBLE LOW OILSEED
RAPE (BRASSICA NAPUS CV. OSCAR)

Wang Qingren
(Soil and Ferlilizer Institute, CAAS, Beijing 100081)

Summary

Sulfur (S) and nitrogen (N) applicaton to canola (double low oilseed rape) was
conducted on S deficient soil in New South Wales, Australia. The results indicated that
sulfur supply increased seed yield and oil content significantly, certain amount of N (eg.
‘Ngo) with low (S,) or without S (So) might increase seed S concentration but high rate N
with high S could depress it. _

Generally, S concentration in vegetative parts were decreased with plant
development. There was a peak of S uptake appearing at stem elongation with S supply

(Y=-0. 0156X2+0. 0012X+0. 5276, R*=0. 804) but exponential decrease (Y=3.7205X*°®, (R*=
0.935) without S. The S concentration in vegetative parts remained relatively stable
during flowering and pod filling stages. There was no significant effect of N supply on
vegetative S concentration during earlier growth stages (eg. rosette and stem elongation)
but the concentration at middle and late stages (eg. flowering and pod filling) was
significantly decreased by N application. '

Total glucosinolates were decreased by high rate N (No) but increased by S because
of a close correlation between seed S and glucosinolate concentration (Y=1.1572e*%* R*
=0.8273). However, even at highest rate of S, the glucosinolate concentration was still
far below the standard (40p mol/g in whole seed) so that the oil free meal would not
affect feeding quality of animals. ,
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