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Effects of Polysulphate application on seed yield and
nutrient uptake of rice and wheat in Jiangsu
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¢ Trial One

Polysulphate
TE7KFE ERI R SR

Effects of Polysulphate application on seed yield and
nutrient uptake of rice in Jiangsu
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HftXinghua 6.8 129 1.4
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7Rl 5753% Material and Methods

(1) PSO0: CK,without Polysulphate
(2) PS1:5%PS, ALY wizse B
(3) PS2:10%PS,
(4) PS3:15%PS ,

oo
(5) PS4:20%PS , 32?2

(6) PS5:25%PS;

(7) PS6:CKI#At15%+15%PS

PS0: = & 375 kg N/ha, 67.5kg P,0./ha,67.5kg KO,/ha
AR (A E4&AE (15-15-15) 450kg kg/ha ,
5y BEHE JR & 225kg/ha ,
KT FFEAL JRE300kg/ha,

[N BER 8. RE
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=. F3R% R Results

Fe g M H A K F Grain yield and yield components

[ - b Vi B AR AL FERIEL FHE
Yield Yield
Ab 3 Grain yield increase increase rate Spikelets 1000-seed
Treatment (kg/ha) (kg/ha) (%) Panicle per panicle weight (g)
Ps0 7279.0d - - 374.5d 90.1b 21.6b
Ps1 7753.4c¢ 495.9 6.8 382.8cd 91.0b 22.3ab
Ps2 8069.9b 792.0 10.9 398.2b 95.4a 21.3b
Ps3 7920.7bc 645.3 8.9 409.8a 87.6b 22.1ab
Ps4 8501.4a 1222.4 16.8 387.0bc 95.1a 23.1a
Ps5 6219.4¢ -1055.7 \ -14.5 / 377.7cd 88.1b 18.7¢
Ps6 7832.3bc 561.9 7.7 396.3b 90.0b 22.0ab

4 —%PSO*H H:n

o SPsOMIEL, Ps5 (25%Ps) ATRi=BNFZ WAL, HAbA XN, Compared

with PsO0, Ps5 decreased grain yield while others increased.

Ps4 (20%Ps) HF=ZiEF16.8%, HEEE. R TR EHR
. Compared with PsO, Ps 4 increased grain yield by16.8% and its yield
components were all increased significantly.
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Correlation coefficient and Path coefficient

[B]#%1E 12 & #Indirect path coefficient

2B JBREE mpame sy -
Independent . Direct path y EiYaTA o
variable coefficient coefficient Pﬁ.ﬁ Spikelets per :F*lil.o 00-
anicle . seed weight
panicle
¥ Panicle 0.544 0.326 - 0.000 0.218
PLRSpikelets 0,637 0362 0.000 : 0.275
TREsed 9120 0.649 0109  0.153 :

& TR EEGFNF=EIRRIREE EMKFE.

& FEMEHETFNENERBR RS 750.326 (FF) . 0.362 (FEAi%D) .
0.649 (THiE) . PS TEE IR S THREUN N &,

¢ 1000-grain weight was positively correlated with grain yield.

¢ The direct path coefficients of yield components to yield were 0.326 (panicle),

0.362(spikelets per panicle) and 0.649 (1000-grain weight), respectively.MP increased
vield mainly by increasing 1000-seed weight.
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Biomass accumulation and distribution

SNV G

Lh g AY)= Biomass(kg/ha) ZFRE
Treatmen MthHLeaf =ZEFFStalk *}*l.‘i it _EEBShoot Econ().mic
t Grain coefficients
Ps0 319.6¢ 149.9d 543.3d 1012.9¢ 53.6ab
Psl 330.3b 161.2¢ 588.4b 1079.9b 54.5a
Ps2 341.2b 150.1d 567.5¢ 1058.7b 53.6ab
Ps3 372.6a 189.0a 605.8a 1167.5a 51.9¢
Ps4 364.4a 174.9b 612.1a 1151.3a 53.2b
Ps3S 313.4c 138.8e 486.4¢ 938.5d 51.8¢
Ps6 333.9b  162.6c  584.6b 1081.1b 54.1ab

& 5Ps0 B, Ps1 (5%) . Ps2 (10%)

Ps6 (JHAE15%+15%PS) ALl B AEYES BZER . Compared with
Ps0, Ps increased shoot biomass in Ps1, Ps2, Ps3, Ps4 and Ps 6 significantly.

~ Ps3 (15%) . Ps4 (20%)

N
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& 5PsOffLL, mAPEEIEZEEIN.
FRKE ESEERK. Compared
with Ps0,Ps increased P
concentration of leaves and
decreased k concentration of
grains.




35 it Ca concentration(%o)

W5 it B concentration(%6o)

0.8 -

0.7 -

0.6 -

0.5 -

0.4 -

0.3 -

0.2 -

0.1 -

0.08 -

0.06 -

0.04

0.02

KFEH FE8Ca. Mg. B34 &&

Rice plant shoot Ca, Mg and B concentration

4b32 Treatment

a
ab
b ab b b ab
Ca
M FLeaf
B ZFStraw
i F$iGrain
Cab a - b ‘b bb . b : b
o =
N = = n L EE
PsO  Psl  Ps2 Ps4 Ps5  Ps6
b IE Treatment
B .
b a6 b ab b ab
a
d ab b cd be bed
bc b b b c
1 M FLeaf
g B = Straw
mFFFIGrain
Ps0  Psl  Ps2 " Ps4  Pss  Pss

0.40

© © © o o o
— — [ [ v W W
o (5] [=] L o n

B B Mg concentration(%o)

o
o
wn

0.00

abc

Mg
M FLeaf
b b B ZHfStraw

T T I

i’tﬂi Treatment

¢

4

5PsOAHLL, ZXFHCad &3, Mg.
=BT RIBE &N,

Ps increased Ca concentration of

straws but decreased Mg. B

concentration. Ps also increased

B concentration of grains.
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N accumulation in shoot

cd
c

a
. bc bc
e
i FLeaf
5 b a b m Z T Straw
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= b ab P ab
Ps2 Ps3 Ps5

Ps1 Ps4 Ps6
4bEE Treatment

d
c
c
Ps0

AhFE NZEFH&E N accumulation (%)

Treatment HLeaf  ZStraw FFFiGrain

PS1 15.9 18.4 17.1
PS2 16.9 2.9 8.7
PS3 29.1 8.5 4.8
PS4 15.2 15.2 5.1
PS5 54 6.5 -16.3
PS6 3.2 0.2 2.9

5Ps0fHEL, Ps1 (5%) + Ps2 (10%)

+ Ps3 (15%) FIPs4 (20%) #h b

HAFRRENNRREYWEZYIN. Compared with MpO0, Ps increased
N accumulation in leaves , straw and grains in Ps1. Ps2. Ps3 and

Ps4.




il SUBLLE P uptake((kg/ha)

KAEH EABER IR IR R &

P accumulation in shoot

P
X a JOBLH P Z#1& P accumulation (%)
[ & B be Treatment e G o )
d HLeaf Z£Straw ki Grain
i K Leaf
PS1 19.5 1.3 5.6
=#straw
PS2 25.7 5.1 -1.8
N EY B El E ¥4 Grain >
‘H A 8 B A 4 ° PS3 41.1 16.1 1.9
’ PS4 29.4 11.0 13.2
. : : ‘ : : ‘ PS5 29.5 6.9 94
PsO Psl Ps2 Ps3 Ps4 Ps5 Ps6
b3 Treatment PS6 1.6 0.0 0.6

& PsOMHEL, ARAEM F S5ZFFPRIREDG M, P sk,
Compared with Ps0, Ps increased P accumulation in leaves and
straws.
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K accumulation in shoot

K
a @ b a gLl K 2 f1 & K accumulation (%)
, be Treatment e . .
o i HLeaf ZStraw  ffFiGrain
E a
2 |0 . . I FhALeat PS1 0.23 -8.62 2.17
= c c
= 60 e
E‘ u ZFrstaw PS2 -1.85 0.63 -3.28
2 = 4 Grain PS3 8.91 -5.81 7.01
= o K. B . a b b
’ PS4 7.31 -0.44 3.59
PS5 2.65 -12.97 -14.97
20 4 e — e oq— s s — p— 4
PO BLoE RS B s RS PS6 -0.76 -16.54 1.65

4H3E Treatment

& 5PsOMtl, AFEMBEZHKEFR=Z[FKA{. Ps decreased K

accumulation in straws.

& 5PsOAHLL, Ps5(25%)Z2AT SFHATKEMRERBEE R, 7251812.97%M
14.97%. Compared with Ps0, Ps decreased K uptake of straw and
grain by 12.97% and 14.97% in Ps5.
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Compared with Ps0, Ps increased
Ca accumulation of straws but
decreased Mg. B uptake and
increased B uptake of grain.
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N,P,K,Ca, Mg and B accumulation

Nutrient accumulation in Shoot (kg/ha)

JUSEE
Treatment N P K Ca Mg B

Ps0 94.0c 31.8d 182.8ab  34.4d 27.4d 0.63¢
Psl 110.0a  34.3bc 176.3¢  38.Sbc 26.7d 0.77bc
Ps2 103.6b 33.5¢ 181.0bc  40.1ab  28.3cd 0.76bcd
Ps3 105.6b 35.2b  185.7ab 39.7abc  30.9b 0.88a
Ps4 102.9b 37.0a 188.2a 41.5a 32.6a 0.83ab
PsS 87.6d 32.4d 168.0d 34.3d 26.9d 0.68de
Ps6 96.5¢ 32.0d 168.6d 37.3c¢ 29.3¢ 0.74cd

& Ps3 (15%) . Ps4 (20%) A E#N,P,K 5 Ca, Mg, BEFREHE &

, TiPsS (25%) HHEHK.
€ The high nutrient uptake value of N, P, K and Ca, Mg, B in shoot are
found in Ps3 and Ps4 while thev are contrarv in Ps5.
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N, /&G Summary

(1) EERPH=TESIERSIEFIPolysulphate FFITFIREFE, FEMERPTRL
BWNFENEEEAR. ®IN5%~20%AJPolysulphate 2 CKiAE15%+15%H%
PolysulphatelJal¥EIIKIEF~=E, HAPZRM20%A/IPolysulphateF=EiZIEER K.

(2) EEHIH=TTESIERZHIPolysulphateZIMEMERIRTA. 5%~20%H]
Polysulphate 5 CKiiifB15%+i%x115% Polysulphateltt EEREYISEIIIEM, (BiFRM
25%HYPolysulphateMBEE, BHEZFREBIPEE, FIPFRM25%BIPolysulphateBEAR
HMFEMENRRBARTFENERDEBRENSE, MTAFIF=ERK.

(3) b LEpFERRIRERP, HIM15%F120%A9Polysulphate T FFiE_EEFN, P, K
Ca, Mg, BHHZER, NtBRIFEVE=N R, H—SIREF=.
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Polysulphate
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7Rl 5753% Material and Methods

(1) PSO0: CK,without Polysulphate
(2) PS1:5%PS, ALY wizse B
(3) PS2:10%PS,
(4) PS3:15%PS ,

oo
(5) PS4:20%PS , 32?2

(6) PS5:25%PS;

(7) PS6:CKI#At15%+15%PS

PS0: 234 kg N/ha, 78.8kg P,0./ha,78.8 kg KO,/ha

AR (A BE&AE (15-15-15) 375 kg kg/ha,

SyBEAE JR & 225 kg/ha ,

R ABIEE S (15-15-15) 150kg kg/ha+JR X 112.5 kg/ha.
AL, BER 8. R&E

* 6 o o
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=. HRZE R Results
PR r= = ) FoM) R T Grain yield and yield components

R =g Hr=F TEE RIS ThE
Yield Yield Panicle
Ab Grain yield increase increase rate (x104/ha) Spikelets 1000-seed
Treatment (kg/ha) (kg/ha) (%) per panicle  weight (g)
7288.5¢ - 511.3ab 33.9¢ 42.0a
P2 7601.0bc  312.5 503.5abc  35.5b 42.5a
Ps3 7499.2bc 210.8 2.9 500.0bc 35.3bc 42.5a
7528.0bc 239.5 504.5abc 35.8b 41.7a

& 5PsOfHEL, Ps5 (25%) HIPs1 (5%) ¥FRI=EEZEWN, RS 75)813.5%H
5.9%; TMiPs6 (HAE15%+15%PS) EZF[%K . Compared with Ps0, Ps increased
grain yield in Ps1 and PsS by 13.5% and 5.9% while decreased in Ps6 by 11.6%.

& 5Ps0fHEL, FRPs64h, PsibIFREE EHIN. Compared with Ps0, Ps

increased Spikelets per panicle significantly.
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PR TR AT
Path coefficient

EIEE HZE2Independent variable

2 YES
Dependent f&@&qPanicle  Spikelets per TFRIE1000-

variable panicle seed weight
78 Grain 0.18 0.905%* 0.102
yield

o FEMRA TN ENEZREZ A0 H80.18 (FFD - 0.905 (7
FED 0102 (THRE) . PsEEEI RIS E.

¢ The direct path coefficients of yield components to yield were 0.18
(panicle), 0.905(spikelets per panicle) and 0.102 (1000-grain weight),
respectively. Ps increased yield mainly by increasing spikelets per panicle.
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Protein content in grain

12.5 -~ a
a da
. ab
§’_
p 12
o
= b
a
.=
{IT
11.5 -
I
C
I
11 1 - 1 | 1 | |
PsO Ps1 Ps2 Ps3 Ps4 Ps5 Ps6

4bIE Treatment

& RTPs14h, PsABEEZFRE AT EARSE.

Compared with Ps0, Ps increased protein content in grains except in Ps1
significantly.
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Biomass accumulation

Dl ] Y= Biomass(kg/ha) iR
mene WALt sen G GO T
PsO  2107.6ab 3797.3ab  7291.6d  13196.5b 55.2ab
Psl  2375.7a 432542 |[[EONDIZEN 53.5b
P2 2366.0a 3764.7ab  76023bc  13733.1ab 55.3ab
Ps3  2304.7ab  43064a  73932cd  14004.4ab 52.8b
Ps4  2460.2a 3832.7ab  73473cd  13640.2ab 53.8b
PS5 241292 3744.7ab |G 57.3a
Ps6  1984.7b = 3384.6b  6444.6e  11813.9¢ 54.5ab

¢ 5Ps0 MLk, Ps1 (5%) Fl PsS (25%) ACFEIFRLAIHE b 3EAE Y& IS 22 1
in, THPs6EE [#fK. Compared with Ps0, Ps increased grain and shoot
biomass in Ps1 and Ps5 while decreased them in Ps6 significantly.

& 5Ps0 fHEL, PsAbEZTF RECLEZEZ . Ps had no significant effect on

economic coefficients of biomass.
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BRFE N uptake(kg/ha)

PsO Psl Ps?2 Ps3 Ps4 Psh
4538 Treatment

AR RRE
N uptake in shoot

JLL A A& N uptake (%)
e Treat iﬂj, F %B
e miffleaf — -ment  [{Leaf ZXStem FFfiGrain Shoot
n ZAF
Stem
AL
i Tpg [ 197 (300 [ 14 | a0

Grain
o owrs | Psd | 273 | 295 12 | 37
Tl s 150 68 182 175

Ps6
Ps6 14.7 -1.0 -12.8 -11.0

& 5PsoMitL, Ps6 (JRAE15%+15%PS) AbFRAL, HABAFRFERE KA R
MEWREZEIN. Compared with Ps0, Ps increased N accumulation
of leaves , stems and grains except in Ps6.
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Wi R =

P accumulation in shoot

35 r

S B . 0
o fik 2 fH & P uptake (£%)

Treatment Fepr  Hb EER
HLeaf Z£Stem  Grain Shoot

-11.2 --
P2 499 127 27 40
P S48 22 37 53
P 652 157 43 58
SRS 26 132 129 131

N
Qo
T

N
—

=
E=N
T

# RIRE| P uptake(kg/ha)

~J
T

PsO Pslr Ps2 Ps3 Ps4 Ps5 Ps6 Ps6 47.7 -6.5 -12.0 -10.7
4b38 Treatment

o 5PsotlL, BPs6 (JRAE15%+15%PS) AbFEALN, HAhACFER RS KB 2R
=% B EHIN. Compared with Ps0, Ps increased P uptake of leaves ,
stems and grains except in Ps6.
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K accumulation in shoot

140
a
q b C bc C
El e M Z i K uptake (£%)
$105 bk . N
g mH K Treatment ¥k B
g Leaf H-Leaf Z£Stem Grain Shoot
~ 24 = =4t Psl 10.1 4.8 8.8 7.4
B4 c b d Stem
- = Ps2 193 -0.6 -74 3.6
% 25 |y gt Grain Ps3 178 150 3.1 12.9
#b &R
Shoot Ps4 19.7 -2.5 5.2 6.0
0 ‘ ‘ . Ps5 171 -6.9 11.3 4.7
PsO Psl Ps2 Ps3 Ps4 Ps5 Ps6 Psé6 20.5 173 -10.6 4.4

4538 Treatment

& 5PsOffitt, AFELEMH FKERERERIN. Compared with Ps0, Ps
increased K uptake in leaves.
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R A=

Ca accumulation in shoot

9.0
_ 2 ¥ 4 4 2 2 o 5 ZA i Ca uptake (£%)
if ) Ezj Treatment ¥k b EER
£ 60 - 5 Ei H-Leaf Z£Stem  Grain Shoot
3 Stem Ps1 8.4 15.4
- o
- gk Ps2 07 163
ﬁ!‘ 3.0 i rain
'y Hy |2 Ps3 14.9 16.7
sh
oot Psd 219 342
00 Ps5 16.7 37.5
PsO Psl Ps2 Ps3 Ps4 Ps5 Ps6
432 Treatment Ps6 -19.5 -7.5

o PsbHEZERE TH . 2. FPRLAIH ¥ CaZE i &E. Compared with
Ps0, Ps increased Ca uptake in leaves stem grain and shoots.

& frhihCaR R EMAEPsHHERIEMMEMN. Compared with PsO, Ca
uptake of grains increased with the increasing Ps application rate.
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Mg accumulation in shoot

12

22 ab ab a ab
5 c . ; e BE BfH B Mg uptake (£%)
% 17 . Treatment AR b 2B
2 . E:j HLeaf Z(Stem Grain Shoot
S Ps1 25.1 10.2 -0.6 7.7
i
B
i3

Ps2 347 | 45 03 6.9

;| Ps3 181 | 39 .14 42
Psd 350 02 3.1 9.5

) Ps5 265 91 65 7.3
il Ps6 346 | 235  -14.3 5.5

4b38 Treatment

& PsitHEEZER S THAMgERE, X ZEMIFH Mg R ELITE/
Compared with Ps0, Ps increased Mg uptake in leaves.
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W2 =

B accumulation in shoot

06
a
© b b
£ be c ¢ I 2 FH & B uptake (£%)
g AeH 7l M
% 0.4 d Treatment . ﬂ*,i AP
g e b . IHLeaf Z£Stem Grain Shoot
= a bg Leaf Ps1 116.7 6.9 34.2 36.7
||IH| cd d
B a mEH Ps2 164.3 8.9 67.9 62.7
B 0.2 bed  Stem
= bd »d & . Ps3 159.5 21.8 31.6 45.2
C C
d al Ps4 1452 17.8 26.3 39.2
S A A R} 1 R ] PsS 57.1 1.0 46.3 34.3
PsO Psl Ps2 Ps3 Ps4 Ps5 Ps6 Ps6 35.7 47.5 - 10.5
AIB Treatment

& PsibBEERS TH . ZMFAH L HBEREME. Compared with Ps0,
Ps increased B uptake in leaves, stems and shoots.
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N, P, K,Ca, Mg and B accumulation in shoot

Hhi_F #8554 B fNutrient uptake in Shoot (kg/ha)

usEE
Treatment N P K Ca Mg B

Ps0 143.9d 28.3¢ 114.0d 6.7b 19.3¢ 0.33e
Psl 149.4¢ 30.2b 122.4b 8.0a 20.8ab  0.45bc
Ps2 161.9b 29.4b 118.1c 8.2a 20.6ab 0.54a
Ps3 149.6¢ 29.8b 128.7a 7.9a 20.1b 0.48b
Ps4 149.3¢ 30.0b 120.8bc  7.6ab 21.1a 0.46bc
PsS 169.2a 32.0a 119.4¢ 8.0a 20.7ab 0.45¢
Ps6 128.1e 25.3d 108.9¢ 8.0a 18.2d 0.37d

& 5Ps0fHLL, PsAbEHh FIEBEF S M BEIREWR S, MPs6XIB K.
Compared with Ps0, Ps increased nutrient uptake of N, P, K and Ca,
Mg, B except in Ps6.
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TEpHEMEIR S E
pH and organic substance
7.00 [ ° bc
ab .
ab 19.0 +~
y |
I | I 17.0 | I ‘
| | Ia | Ps4 | Ps5 | Ps6 15.0 ‘ ‘
PsO Ps1

21.0 - ﬁMJJ\II a
ab
bc
c
C
I d
PsO Ps1 Ps2 Ps : : : : l
Ps3 Ps4 Ps5 Ps6

A-I2 Treatment s Ps2 s
AbIE Treatment

7.10 pH {E‘

6.90

pHE pH value

6.80 |

6.70

HHff0rganic matter (g/kg)

6.60

¢ PsitEipHEF#{EA{k. Compared with Ps0, Ps decreased soil PH.

& Psih¥ B EMWINE YRS E. Psis favorable to increase soil organic matter
content except in Ps6.
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Alkaline nitrogen, available phosphorus and available

potassium
186 a 45 . . 183
.

g 124 ab ab £ E’

z 5 £ 128 |
2118 S =
O = 7]
b=, = @
[ O 4=
@ e 8
= 112 Iy o

£ 5 s 124 -
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g 106 < 2
w & =
ﬁ R
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100 ! - ' 120
PsO Psl Ps2 Ps3 Ps4 Ps5 Ps6 PsO Psl Ps2 Ps3 Ps4 Ps5 PsB PsO Psl Ps2 Ps3 Ps4 Ps5 Ps6
4L Treatment 4b328 Treatment A38 Treatment

& PsOCPHBRMAE . HABHEAENFH S EGIN, HLIPs5 (25%) &S
. Compared with Ps0, Ps increased soil nutrient content of
alkaline nitrogen, available phosphorus and available potassium,

especially in Ps5.
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Exchangeable Ca, exchangeable Mg and B
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o PsibH T IEXT WL EE S By B E RN, Compared with Ps0, Ps increased
soil exchangeable Mg content.

¢ Ps4 (20%) . Ps5(25%)#1Ps6 (JEAE15%+15%PS) Ab¥ 1-3EBE & & &1
im. Ps increased soil B content in Ps4, Ps5 and Ps6.
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9, /&5 Summary

(1) E=cEABARMPolysulphatesZIIEMEN RN, WREELE
o,

(2) SESERRMPolysulphate FFITFHE_LERABERILEE. 5. WIAIER
. BRFIAERRR, (BRECKRAE15%+15%HPolysulphatell i1t
abFTs3 RS IFET.

(3) Polysulphate SIBMEABFIFIRE~E, BRSNS EEE
K. &IN25%H[YPolysulphatefEfim, FFEEMEFELERME, CKRAE
15%+15%HBYPolysulphatelfEREIFITEEIIIPEE, EE*~=FE.

(4) bERPolysulphateiR/ LIZBIEZE, SSIEHRZRIMPolysulphate
IENTiEREmEE. EEEENR S ER TR S S,
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=1 Conclusion

(1) EERH=RESIERSIEFIPolysulphate BFIFIRSH-ZM

E, 5xI120%A9PolysulphateXs

KIS IRE &K, MoiRiN25%A%

PolysulphateXJ/ NEIBFEIRERK.
(2) ERBI=TTE SRR Polysulphate BFITF7KTE, = EER=ER

R E5. %, IFEFIIRILSRIR.

(3) hEAPolysulphate AJLAREFNEZTIR, TIZHBNKEEE, WE=A. &
AR = S8 LIRS HRESS, I =AM,
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Wik 2 R TRESES R L ESRIERH  BEm BEA
Hillel Magen JEEMSACT RIS MEE O E B ERTEEY
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IRATEEAR T SRR, HETIHENEHMe zaP oly S uper Loy
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M.

E_%§84390388 )




7
JAAS IIABRURLIR

Jiangsu Academy of Agricultural Sciences

Thank You !

i 8 g e ot

DA L s s~ ™

41



