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—. 5=\ Introduction
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Oilseed rape especially the winter oilseed is the main edible oil
crops in China. It accounts for 90% of total oilseed rape production.
The annual planting area of winter rapeseed is about 6.8 million ha.
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Winter oilseed rape is planting
in Yangtze River Basin in China.
Rice/cotton—rapeseed or early rice—
late rice—rapeseed is the major
winter oilseed rape rotations.
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Soil fertility of winter oilseed rape plating soil around Yangtze
River basin is low
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Only 45.6% yield harvest without fertilization compared with fertilization
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Besides N, P, K and B, there might be other soil nutrients




Fe it (kghm?)

o KN RRIRE K, FHR100kgFFRLIE. B HRIKE
5+ H194.6 kg Nv 1.8 kg P,0,#16.9 kg K,0.

The nutrient uptake of winter oilseed rape is very high. The
nutrient requirement to produce 100 kg seed is 4.6 kg N, 1.8 kg P,0.
and 6.9 kg K,0.
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Besides N, P and K, shoot Ca, Mg, S, Zn and B uptake is quite huge.
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=. ¥ 573%E Material and Methods

L 2 iﬁ%f@;){—f@xperimental Sites:
Wb BT A ) 1 S FR A
(30° 06’ N, 115° 36’ E)

L 2 ﬁV’E% Crop Rotation
!&/ﬂﬂ% WERIE Winter

oilseed rape—peanut rotation &8

- &

TIEER N soil properties

Soil Total  Avail. Avalil. Avail. Avail. Exchange Exchange
pH oM N P K B S Ca Mg

(9/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg)
Experimentl 4.7 27.7 154 103 543 034 98 156 36.4

Experiment2 5.0 36.5 219 4.6 36.2 046 11.0 379 90.2



& Trial One

(1) NPKB

(2) NP+PS

(3) NPKB + Ca

(4) NPKB + S

(5) NPKB + Mg A
(6) NPB
(7) NPK izofig/;l}z 105 kg K,0/ha, 1.0

& Polysulphate (PS): 750kg/ha, with 105 kg K,0/ha, 90 kg
Ca/ha, 27 kg Mg/ha and 144 kg S/ha (K 12.0% Ca 12.0%,
Mg 3.6%, S 19.2% B 0.1%)

& Treatment 3-5: Ca, Mg, S rate is same as Polyhalite




& Trial Two

(1) PS,: without Polysulphate

(3) PS750: 50kg/fﬁ

(4:) P81125: 75kg/fﬁ

(5) PSl500' ].OOkg/fﬁ

¢ NPB: 180 kg N/ha, 75 kg P,0./ha, 1.0kg B/ha
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& Trial One Effect of Polysulphate and Ca, Mg, S
and B




reE R AR F Seed yield and yield components
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Treatment

NPKB

NP+PS
NPKB+Ca
NPKB+S
NPKB+Mg
NPB(-K)

NPK(-B)

FrE W g W=
Seed yield Yield increase Yieldincrease
(kg/ha) (kg/ha) rate (%)
1259 d - -
1424 c 165 13.1
1772 a 513 40.7
1808 a 549 43.6
1634 b 375 29.8
780 e -479 -38.0
1.3f -1257 -99.9

139 d

168 c

211b

207 a

189 ab

101 e
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Pods per plant SEEES [BEf

pod

27.8 a

23.7Db

26.7 a

27.3 a

28.1 a

26.5 a

10.8 c

THE

1000-seed
weight (g)

3.35cd

3.67Db

3.21d

3.23 cd

3.14 cd

3.37¢C

4.74 a






WSEHE F#Ca. Mg, SFEASESE

Rapeseed plant shoot Ca, Mg and S concentration
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Polysulphate and CaCl,. MgO.
element S increased plant Ca, Mg
and S content which indicated
Polysulphate supplies these
nutrients to rapeseed.
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Ca, Mg and S accumulation in shoot
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5NPKBACEEAH L, ZemiA b EEAS. BE. IR

KR BB B In41. 0%, 36. 2%F173. 0%.
Compared with NPKB, Polysulphate increased
Ca, Mg and S accumulation by 41.0%. 36.2%
F173.0%.

HHfiCaCl,w Mg0. BRABEAHEL, 2% o AL BEXT4S
B AR EM PR 15. 9% 14. 8%F118. 2%.
Compared with CaCl,, Mg0 and element S
application, Polysulphate decreased Ca, Mg
and S accumulation by 15.9%. 14.8%#118.2%.




%%f@.ﬁ%ﬂ& B?%ﬁ’é’?jli Shoot B and K concentration
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R AACE R FE S E SNPKBAETCHEER, ENFFHHSES TNPKBAHE, B
ZR TS (NPB) 403, AR AR —MILAKPIIEEIR. K content in

Polysulphate and NPKB is no difference except more in stem of PS treatment,
which indicated Polysulphate is good K resource.

R AACEN B ERER T AR (NPK) 43, WHARKARBRME—EE
FIBZR S, (HFEEZK T (NPKB) b3, PioAZsAFHl& B e s
., B content in Polysulphate is more than that in NPK(without B)
indicated Polysulphate can supply some B to crop. However, B content in
Polysulphate is much lower than that in NPKB(with B) indicated
Polysulphate cannot supply enough B to rape.




RERLFR 4R FH = Nutrient use efficiency

Kb = K F FH# RUE
Treatment (%)
NPKB -
NP+PS 14.3
£ Ca
NPKB+Ca 21.9
NP+PS 10.2
£ Mg
NPKB+Mg 16.8
NP+PS 9.8
S
NPKB+Mg 14.9

& AT, B mMAR ARG R4, 3% 10. 2%F14. 9%, KT

FHJ#iCaCl2. MgO. RAEKIFFFIHZE.
& Ca, Mg and S RUE in Polysulphate is 14. 3%, 10.2% and 9.8% which
is lower than that in CaCl,, MgO and element S treatment.

RUE (%)= (Nutrient uptake with application— Nutrient uptake without

application) -—Nutrient applied rate X100



YHSEAF I Seed oil and protein content and oil yield
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1000+ o M= SBUHEFSHE TR, AKAR
200 b ° ZHEEEHRSE. B deficiency led to
T - 0oil content decrease in seed and

600 r - Polysulphate increased protein content.

400 | & TIRBZ BRSNS HE TR, R&IRH
- MR TR, R I BN AR
d REHE, FTURABRFRN=HE. Ca, Mg
and S applied increased oil yield. Low oil
yield in Polysulphate treatment is because
B deficiency.
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& Trial Two: Polysulphate rates

rgE R HBEF Seed yield and yield components

PS rate P"i% | i@f*ﬁ | i@f‘% Bk A LM FRLEL TR E
(kg/ha) Seed yield Yieldincrease Yield increase NPT - Seeds per 1000-seed
g (kg/ha) (kg/ha) rate (%) pE pod weight (g)

0 2386 d - - 198d 24.3c 3.19b

375 2894 hc 508 21.3 233c 26.4b 3.22a

730 3069 bc 683 28.6 253bc 26.4b 3.23a

1125 3161 ab 775 32.5 270b 27.5a 3.23a

1500 3396 a ¥ 1010 42.3 336a 27.6a 3.26a

1875 2865 479 20.1 240c 26.2b 3.13b
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Shoot N, P, K nutrient uptake

% #F Stem # 7 Pod wall %2 Seed #,_E 3R Shoot
PS (kg/ha) (kg/ha) (kg/ha) (kg/ha)
(kg/ha)
N P,Os KO N P,Os KO N P,Os KO N P,0Os5 K>0

0 86 04 258 6.2 04 456 68.3 6.7 29.1 83.1d 7.5d 100.5e
375 121 0.7 584 90 0.8 73.6 840 10.0 385 105.1c 11.5¢ 170.5d
750 155 0.9 1135 10.2 0.8 99.1 894 10.2 426 115.1ab |11.9ab 255.2c
1125 16.4 1.1 1420 8.8 0.6 96.4 854 103 48.2 110.6bc |12.0bc 286.6b
1500 174 1.2 159.8 9.7 1.1 1054 929 10.7 55.2 120.0a 13.0a 320.4a
1875 144 1.2 150.7 111 1.3 101.9 86.7 9.8 46.1 112.2abc 12.3abc 298.7ab

o ERBHCHEMRR, BEERAHEREM, w3k ERE. BHRAEH I
m, FERE1500kg/hafifERIHR K. #HRREEE R HHEREINSE L.

& At the same N and P rate, N and P accumulation increased with
Polysulphate rate increase.
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MR TR B E Shoot Ca, Mg, S nutrient uptake

2FF Stem £ 3% Pod wall FFHL Seed M &8 Shoot

PS (kg/ha) (kg/ha) (kg/ha) (kg/ha)
(kg/ha)

Ca Mg S Ca Mg S Ca Mg S Ca Mg S

0 19.0 25 9.2 10.4 2.6 8.0 7.5 7.1 121 36.9e |12.2e 29.3e
375 300 36 19.2 152 35 166 9.0 88 16.0 54.2d J15.9d 51.8d
/50 405 51 314 164 3.7 186 100 94 16.5 66.8bc[8.3bc 66.6bc
1125 468 56 359 172 3.7 179 84 9.8 183 72.3ab]19.1b 72.0ab

1500 480 57 370 198 42 207 91 109 194 76.9aV20.8a 77.1a
1875 370 47 278 189 3.7 197 8.2 89 171 64.1c 17.3c 64.6¢c

o MEEXKARERNEM, W3 B, 8. RAIREEHEYN, EHEN
1500kg/haif iz B &H K E.

& Ca, Mg and S accumulation increased with Polysulphate rate increase.




LR Economic benefit

oS P BRI REERA (R
Income Incre value PS cost
Lt (yuan/ha) (yuan/ha) (yuan/ha) (y;)an/h VER
0 11930
375 14470 @ 1688 853 1.51
750 15345 3415 3375 40 1.01
1125 15805 3875 5063 -1188 0.77
1500 16980 5050 6750 -1700 0.75
1875 14325 2395 8438 -6043 0.28

& ZFRXANAHHEREMEFFZEMEE, JHEN1500ke/ halt FE{ERK:;
EeRxiARA, FE375kg/habf 4iREHRE .

& Rapeseed yield and income increase with Polysulphate applied rates
increase, at the rate 1500 kg/ha reached the top. The largest net

profit got at the rate 375 kg/ha.




v 518 Summary

(1) T PELME™X, WREFMUTFEBHE 5.
. e, EREBIHICA RS B WIE KRR
FFreEMEH . In some area of China, rapeseed production
not only need N, P, K, B fertilization, but also need Ca, Mg and
S fertilization as well, which lead to high yield and high quality
seed.

(2) REAR—FEEBNMIEERRAH. F5. 8. MmFITH
JEEL, EEEHEN BER WIS -EMETTIR.
Polysulphate is a good resource of K, Ca, Mg and S nutrients
for rapeseed in south China. Rapeseed yield and profit
Increased with suitable dosage Polysulphate application.

13,




(3) XA B R B~ EM~E, JHEN1500
kg/habf =B EHEZ &, HWARHNE™42. 3% ZRRxKA
fA, FHE375 kg/half2iFiE& H . Rapeseed yield and
Income increase with Polysulphate applied rates increase, at
the rate 1500 kg/ha reached the top, the yield increased by
42.3% compared with CK(NPB). The largest net profit got at
the rate 375 kg/ha.

(D) REASHE BN, EXARESHXEFNTE, &
TSI A = Fp N2 A 1t FH A ISR R HE & P 7R 0 B R
Polysulphate can supply some B to crop but cannot supply
enough B for rape. B application combined with Polysulphate
can improve all nutrients use efficiency, rapeseed yield and
benefit.
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