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ABSTRACT

*."" Selenium toxicity and the effect of P application ou Se ip wheat ( Triticum aestivum)
, m studied in a greenhouse experiment using the sandy soil of Haryana Agricultural
ity, Hissar, India. Seleniumm was applied at €, 25, 5 and 10 ppm as
’3 N&-Se0O--5H-0, and P at 0, 50, and 100 ppm as KH:PO.. The application of P at 50
o ppm increased. and that at 100 ppm decreased, dry matter, grain vield, N. S, Zn, Cu,

“chlorophvli. DNA, RNA, protein, and proline contents, and S-amino acids in wheat.
‘£ Contents of Fe und Mn decreased as P increased to 50 and 106 ppm. Plant P increased
% ‘with increases in added P up tc 100 ppm. In P control and 50 ppm P treatments, the
" additior: of Se decreased dry matter yield, grain vield, N, Zn, Cu at 50 days and maturity
{135 devs), DNA. RNA, protein, and proline in plants at 45 and 90 days after planting,
¥ and S-amino acidr in grains, but 2.5 ppm Se with 50 ppm P increased, P, 8, Fe, and Mr:,
" “and 2.5 and 5 ppm Se with 100 ppm P were beneficial on almost all parameters. Se
" ¥ content increased with 50 ppm P and all concentrations of Se, but decreased with 100
£, - gpm P. Free amino acids we  greater at 90 days than at 45 days sampling. Phosphorus
JdEpplication decreased free aminc acids, but Se increased them.
¥ Sunflower ( Helianthus annuus) wes grown after wheat to see the residual effect of
3%e and P. In sunflower there was low accumulation of Se, which increased with high Se
#d 50 ppm P, and decreased with 100 ppm P applied to the wheat crop. But, in this
e, 50 and 100 ppm P added to the wheat crop increased N, P. and S. At 100 ppm P
added to wheat, 2.5 and 5 ppmm Se showed increased dry matter, P, and S content at 90
M*‘M 135 days.
% The high amounts (2.5 ppm and above) of added and residual Se in qoﬂ decreased the
" growth of wheat and sunflower, the absorption of Zn, Cu, Fe, Mn, S, and N, and the

: - gynthesis of nucleic acids. chiorophyll, and protein, whereas P derreased the harmful
oo

INTRODUCTION

ium has been recognized as an essential
for all the animals {Allewav and Carv
, but onl_v for one group of plants Le..

g on various soil and plant factors that
pspress plant growth and alter metabolic
Sties about which little is known. Selenium

effect of Se, and increased all the above parameters.

sential nutrients like sulfur. Sulfur is, therefore,
found t¢ be an antidote to the toxicity of sele-
nium (Singh 1977). Although phosphorus was
also found to detoxicate selenium toxicity in
some plants (Singh and Bhandari 1974;, the

-definite mechanism of 1te action is not known. A

detailed review of selenium in soils and plants
has been presented by Ganje (1973).

Soils in some parts of Haryana, India have
high contents of available selenium, and large
amounts of selenium are accumulated by such
crop plants as sorghum and paddy, which may
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PoSey 2.3
PoSess 18
PoSes 1.5
PoSesn 05
PSeo 45
PsoSexs 3.6
PseSes 23
P&lﬂ 12
Po0Seo 3.8
PiooSess 40
PioSes 42
PiooSero 24

C.D. at 5% (P) 0.18

(Se) 0.07

(P x Se) 0.20

TABLE 1
Effect of Se and P on dry matter, grain yield, and N, P, 8, and Se contents
T o day‘s sampling after sowing Maturity
Nitrogen,  Phosphorus,  Bulfur, ppm Selenivm, D.M.Y.,g/ Grainyield, Nitrogen, Phoaphorus, Bulfur, ppm Selenium,
A ppm ppm pot s/got % pfrn ppm
[E}] (4) 5) (8) (k)] 8) 8) (10) an 12)
0.45 1632.6 1637 04 6.4 18 0.74 1173.2 1026 0.6
0.40 1425.2 1406 13.6 6.0 13 0.82 938.5 835 10.2
0.35 1106.6 1036 28.2 4.2 0.3 0.69 666.2 378 24.56
0.22 542.6 585 437 1.8 0.2 0.27 217.7 209 36.8
0.64 2454.0 2358 0.7 14.1 6.3 1.06 2136.6 1608 0.6
0.50 2708.4 2432 15.6 11.8 4.8 1.00 24434 1716 11.2
0.42 2691.7 2066 32.3 94 3.4 0.94 2202.6 1376 272
0.28 2026.0 1648 53.5 24 0.5 0.78 1738.5 1062 426
0.50 3375.2 2048 03 134 4.4 0.94 2436.8 1357 0.08
0.46 3512.2 2206 7.6 165.4 47 0.90 2564.5 1423 5.3
0.48 3816.6 2232 26.8 16.6 34 0.84 2832.3 1406 226
0.25 3120.3 1874 46.3 5.6 1.3 0.66 2384.6 1268 39.3
0.16 32.8 386 0.21 0.28 0.22 0.20 21.8 26.6 0.21
0.11 22.3 27.2 017 0.20 0.14 0.11 20.3 8.9 0.15
NS 6846 0.43 0.36 0.29 0.41 NS 62.2 0.31

0.41
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the same in both the presence and the absence
of P. There was a drastic reduction in P content
with Se application at both the intervals. The P
content at maturity was much lower than at 50
days, which was obviously due to dilution. The
application of P at 50 and 100 ppm increased P
content in plants from one and a haif to over two
times. The behavior of Se in the presence of
high P contents changed during the growth pe-
riod. The P content in the plants increased at
both times with incressing Se up to 5 ppm in
the growth medium. With onlv 10 ppm Se, P
content was reduced dramatically when 100 ppm
P was suppiied to the plants. All the individual
and interaction effects were significant.

Sulfur and selenium

The S and Se concentrations in wheat plants
(Table 1) were much higher at 50 days than at
maturity, except for Se in PySe, treatment. With
the application of Se alone, from 0 to 10 ppm, S
in plants decreased about threefold at 30 days
and about fivefold at maturity, whereas Se in-
creased more than 100 times at 50 days and 60
times at maturity. The application of 50 ppm P
increased S, as well as Se significantly over
plants that had no P, whereas 100 ppm P de-
creased both S and Se. In the presence of 100
ppm P, the application of 2.5 and 5 ppm Se
increased plant Se at 50 days, but, at maturity,
only 2.5 ppm Se increased it over plants without
added Se. In the case of 30 ppm P application,

M. SINGH AND N. SINGH-

only 2.5 ppm Se increased plant sulfur overy
Se treatment. The higher doses of Se (5 andisfi§
ppm), when applied with 100 ppm P,
higher plant S in comparison to 50 ppm P, which
indicated significant interaction between Se*
P on plant S. Singh (1977), Singh, Bhandari, sxid
Singh {1976), and Singh and Kumar {1976) ab
served simular P and Se interaction and Se and
S antagonism in other crops. The increasimg
application of Se increased plant Se sxgmﬁcamky
at all levels of P treatments.
Micronatrients
Zinc, Cu, Mn, and Fe were higher in plants gt
50 days than at 135 davs in all the trearments
(Table 2). Selenium appiication significantly de-
creased the plant content of Zn, Cu, Mn, and Fe
at 50 days and 135 davs of crop growth. Browis
Johnson, and Huston (1972) observed signitican:
decrease in micronutrient cations by the dg
creased amounts of Se in growth medimyiy
alfalfa. The decrease with 10 ppm applied %
was so drastic that the Zn levels in plants de
creased to very low levels (5.4 ppm). The apg
cation of P, at the rate of 50 ppm, increased th
Zn and Cu contents in plants, but decreased F
and Mn content over no P treatment. Neverthe
less, P, at 100 pprn. decreased all four micremu
trients significantly over 30 ppm P and s . L
Py and Ps; treatments, increasing levels of S
decreased Zn and Cu, but, m Py treatreet
there were larger amounts of Zn, Cu, Mn, ae

TABLE 2
Effect of Se and P on Za, Cu, Fe, and Mn contenis in planis

50 days sampling after sowing 135 days {maturity)
Treatments Zn,ppm Co.ppm Fe,ppm Mnppm Znppm Cu,ppm  Fe,ppm M,

(1) (2) @ “) 5) ) V) 2
P,Se, 15.2 8.7 275.3 58.8 116 5.8 206.0
PaSeszs 13.5 72 256.5 36.0 10.2 3.2 170.3
PaSes 9.2 5.8 236.0 50.0 72 4.3 156.6
PoSero 5.8 5.1 210.6 46.0 a5 4.0 1302
PrSep 18.5 132 240.2 58.0 15.3 84 180.3
Psdess 17.2 2.3 257.2 58.5 15.0 8.3 186.3
PsoSes 15.3 112 250.5 572 11.5 7.3 68H.2
PioSeqw 122 8.2 235.7 54.0 8.2 5.2 135.3
PiosSeq 13.0 10.3 203.3 52.4 100 72 160.5
PioeSeqrs 14.2 104 216.2 54.6 10.7 78 167.6
PwSes 16.4 10.4 230.8 55.5 113 8.4 173.2
PioSew 118 3.6 230.5 50.0 13.2 7.7 178.7
C.D. at 5% (P) 2.7 21 31 NS 19 1.1 30.6
(Se) 2.1 1.2 20.7 NS 1.0 0.7 19.2
‘P x Se) 4.6 NS 52.6 NS 3.8 NS 60.5
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TABLE 4
Effect of Se and P on dry matter vield, N, P. S, and Se in sunflower plants
Treaunents. Dry mpaot.:er. 14 N, ppm P. ppm S. ppm Se, ppm

ppm ) {2y (3 4) (5
FoSeo 13 0.31 1216 1056 —
PoSexs 1.1 0.28 1013 864 7.3
FoSes 0.7 023 863 564 12,5
PoSe: 0.2 0.14 535 326 20.4
PuSe 1.5 0.42 1532 1325 0.1
PuwSez;: 15 043 1685 1211 8.4
. PuSey 12 0.40 1657 1053 13.5
PuSeo .8 0.36 1362 705 22.%
PrnSen 22 0.61 1772 151 —
PiueSers 23 0.5 1812 1608 6.6
PunSe 2.0 0.5¢ 1883 1626 10.2
PuSes 1.4 0.46 1634 1352 176
CD. at 5% (P) 0.11 NS 123 19.1 321

(Se) 0.05 NS NS 1€.3 NS

P x Se) wg NS NS NS NS

was taken by wheat and some might have been
converted to unavailable forms (Table 4).

It is concluded from the above results that Se
decreased yield and caused general mhibitior it
plants, but P, at 50 ppm, was sufficient to over-
come the harmful effect of 5 ppm Se, although
108 ppo could not remove the harmful effect of
30 pprr Se fully. Selenium (2.5 ppm) ir soil,
added to the previous crop, was able to decrease
the yield of sunflower considerably.
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