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Table 1. Major physico-chemical soil properties of the .mustard and *ﬁﬂ] qig }—ﬁ:%&
sesame experimental fields near Kanpur, Uttar Pradesh, India. S e e ¢ s
Properties Mustard Sesame LI& S ?E' 5& ( 7% *M

=

PH (1:2.5) 7.4 7.69 SHy F Ay &
EC (1:2.5) 0.44 0.44 ML) o K
Available N (kg ha™) 180 181 ST s
Available P (P,0s) (kg ha™) 27.5 14.22 {Eﬂ@ﬂ{iﬁﬁ 1
Available K (K0) (kg ha™) 204 198 TH ik AE A L
C=0: G0 B 2 23 I AR
Auvailable S (kg ha™) 16.8 16.6 NN )
Sand (%) 535 53.6 J1#: (Sawicka-
Silt (%) 22.5 222 Kapuskta, 1975)
Clay (%) 24 24.2 %Xpﬁé\lﬁﬂ%&}_ﬁr
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Table 2. Fertilization treatments included in the mustard and sesame experiments.

Treatment N P K S Source of fertilizer

T, NP 100% 120 60 0 0
T,  NPK 100% (control) 120 60 60 0
T3  NPK 100% + S 50% 120 60 60 20
T4  NPK 100% + S 75% 120 60 60 30
Ts  NPK 100% + S 100% 120 60 60 40
Ts  NPK 100% + S 100% 120 60 60 40

Urea and DAP

Urea, DAP, and MOP

Urea, DAP, MOP, and Polysulphate
Urea, DAP, MOP, and Polysulphate
Urea, DAP, MOP, and Polysulphate
Urea, DAP, MOP, and gypsum

Table 3. Effects of K deficiency (T,) and of an increasing S dose through Polysulphate (T3-Ts), or
through gypsum (T), on the grain and stover yields of mustard and sesame. The harvest index (HI)
presents the calculated ratio between the grain and the whole above ground plant biomasses.

L s . Mustard Sesame
K7 ﬁmlﬁ%Tg—'ﬁ‘° AT, — Treatment Yield HI Yield HI
e A E1l E/J ﬁﬂ: % Zi n ﬁﬁ};ﬁ %ﬁﬂ HE XTJ‘% Jﬂi Grains Stover Grains Stover
FIAE R DTRR AN JE /Y (El-Aman et Mg ha Mg ha!
al, 1998; Shehu, 2014) » ZBFGEHIZE R i 1.65 4.455 0.27 0.695 1.350 0.34
. - T 1.87 4.940 0.27 0.835 1.575 0.35
MG, B BRI AR Tz 2.19 5.896 027 0.890 1.755 0.34
FH 224406 214 b 1 e 45 1 T, 2.38 6.188 0.28 1.050 2.040 0.34
_ Ts 2.52 6.804 0.27 1.110 2.250 0.33
THNT,HNT, 3 T, B E i 2.47 6.670 0.27 1.075 2.050 0.34
Polysulphatelfi FH &t B9 3% hn, HP CD (P=0.05) 0.019 0.018 0.045 0.140
i JC R M I A AT 38 W R AR
/I A = 2 o i 2
(523, 1) o AR HEREAT T359% , T B2 6 PR ik
140 7 Mustard = Sesame

O, SRR EA1.87 t hat, 4B E ROk, B
Polysulphate /it ftfc K, 940 kg ha ', FFARLAY™
HOH2.52 t hale RIRETEZRR b, 46w 4 it f K INF, 22
JFRORL I BEBE N T33%, 111 t ha!, TG FRALEET [
i F0.835 t hate T ACERIE I A TR BEATHERT,
4t 5 T IR, AR AR AR B, XA ST R
ARSI R (&3, E) «

Tk B2k 5 DIFTK BAE KR TS A 25 SR — 2, # R
AT E S 2 250 EEAYVE (Boswell et al., 1993;
Zhao etal., 1993; McGrath and Zhao, 1996; Ghosh et al., 1997;
Tiwari et al., 2000; Saren et al., 2005; Puste et al., 2015) ,
FEKhan et al., (2005) 75 L SOZ A EPI AR AL
AR N T =

TR it A AL BRI FE M BMSOR T8 (HI, 383) , 8
T—BEARIERE , AR Z BRI R RS 512 0.27710.340
HA) TR B, X7 R S I O R IR AR S TR A
A B AR5 Z 18] T P oo BC AR AT 648 . AH B, BE A
X it AL ) 52 7 e 33— 25 B R TN K Jre , SR LA S0 SR AR
RN, URKF R B FIEE b (R4) o TR AR HY 2 3
M41.85%_ETHE43.45% , 2 FRALAT S i AA42.2% E T
45.5%0 FHFRART LA H, IXPIAEEE, fn SRi JE s 44 R0
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Fig. 1. Effects of K deficiency (T)), S supplemented at 20, 30, and 40 kg ha
through Polysulphate application (T,-T,, respectively) or through gypsum
(40 kg Sha, T,) on the grain yields of mustard and sesame relative to fertili-
zation with the recommended doses of NPK (T)). For further details, see the
materials and method section and Table 2.
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PolysulphateRE 5B 4 (942 & B A F R, R Gt Ak
BRAE Y LA R AR AR

MR, HEARRMENVE (T) « ¥R
i 4=l 5 AR T A= R A AR e ) (D ONE i Az SR
R B ARG . S BRAR L, AR P A5 B T R
T24%, TRtk , HIMFFRERL ™ 5200 N B T149%,
12%, F11.5% ([&l4) o SR, 247t AL AL AT, b &kl
J7 T AAEACLAY L S 80, T kAL R Y 2 e D LA £
A3 B 3G o RIS, Rk B AR R 354K 50% , B e
TRPRL R B i B A SE I R  TX LB ZE R fES R
Hh 2R R KR A B R R B R T BR TIERD
AT INA B Sb, XA IC 3 AT REAE AR 7 IR A A
(75T th A FEEAEA (Stoewsand, 1995; Fukagawa, 2006;
Li et al., 2007; De Pascale et al., 2007) o AR [7) B HH E
VER CAEUEA A B TR EMI R A, 7 B FR T A 32 e

(Zhau et al., 1993; McGrath et al., 1996; Tiawri et al., 2000;
Kopriva et al., 2002; Li et al.,, 2007) o AHF5T 25 R0 .55 0
PIANER 2 [A]FE AR B U R 5% 228 B T4 8 7+ AR 2R ™

T

Table 4. Effects of K deficiency (T;), S supplemented at 20, 30, and 40 kg ha™ through Polysulphate application (Ts-Ts, respectively), or through gypsum

(40 kg S ha', T¢), on major yield properties in mustard and sesame.

Mustard Sesame

Treatment Pods plant’  Pod length ~ Grains pod”  Grain wt Oil Pods plant’  Pod length ~ Grains pod”  Grain wt Oil

(cm) @K' (%) (cm) @K (%)
T, 195 4.4 9.8 4.85 41.85 97 2.8 43 3.1 39.5
T, 197 5.1 9.9 5.05 42.02 105 2.9 47 34 422
Ts 202 5.8 10.2 5.35 42.45 115 3.0 48 3.6 43.5
T, 204 6.2 11.8 5.36 42.22 125 3.1 58 3.8 44.2
Ts 204 6.2 11.8 5.36 43.45 130 32 60 4.0 45.5
Te 201 6.0 11.7 5.35 42.14 120 3.1 50 3.7 43.9
CD (P=0.05) 1.84 0.26 0.36 0.04 0.51 4.7 - 32 0.12 1.1

Note: g K'' = weight of 1,000 grains in grams.
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Fig. 2. Effects of K deficiency (T ), S supplemented at 20, 30, and 40 kg ha™!
through Polysulphate application (T,-T,, respectively), or through gypsum

(40 kg Sha, T ), on the absolute oil yields of mustard (A) and sesame (B), and
on their relative oil yields (C), as compared to T,.

AW 5T T Polyhalite/E A —ME A HIME YRR TR HY
MrfEo FHXTAF, Polyhalite B SERE I, A& HAb A I
EEEFFICR (K Cas Mg) ~ NG, G925 i i
JEIS, Polyhalite{EA575 &

e-ifc Bl | 201560 &

25 A

20 -

(kg ha'l)

10 -

Element removal by grain

T T, T, T, T, T,

Treatment

Fig. 3. Sulfur and K removal by mustard grains under K deficiency (T)),
recommended NPK dose (T),), S supplemented at 20, 30, and 40 kg ha’!
through Polysulphate application (T,-T., respectively), or through gypsum
(40 kg Sha', T ). For further details, see materials and method section and
Table 2.
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Fig. 4. Effects of K deficiency (T)), S supplemented at 20, 30, and 40 kg ha™!
through Polysulphate application (T,-T,, respectively), or through gypsum
(40 kg Sha', T,), on the accumulation of fresh weight, oil, K, and § in mustard
grains, relative to fertilization with the recommended doses of NPK (T ). For
further details, see materials and method section and Table 2.
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