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JPTAKE OF ZINC BY DIFFERENT VARIETIES OF WHEAT AS
INFLUENCED BY ZINC CARRIERS IN CALCAREIOUS SOIL

N.F. SINHA, N, SINGH & B, PRASAD*

Efficacy of ditfarent zinc sarriers on growth and yisid of ditferent germplasm of wheat and
" their zinc uplake were studied by conducting pot experimants in emicareous solls ol Narth
Bihar. The wheat varisties sccording to their yield potential followed the trend ss Kaiyan

Sone=>M.D

1982> WP 1102>> HO 1653> Sonalika, Response of dillorent Zn earrlers

fellowed the tellowing trand in production of wheast grain and straw as ZnS0, .ZnCly=
Zn0> Zny(FO )y ZnCOs. The ditferantial uptake of Za by different varisties of wheat esuld

- be arranged 88 ZnS0,> ZnCly=> Zn0=> Zry (PD.)y>>ZnCO,. All the Zn carrisrs ot highsr
levels of Zn applicetion geve signilicantly grester uptake of Zn,

" Studiss on direct :nd residual
- effect of Zn fertilizer on the upteke by
" the crops have been shown to be helt-
ful in-.economising on its use without

adversely affecting soil fertility erd
crop yield . Differantial response of
crop varieties to zinc fertilisation have
besn reported by several workers
including Shukla and Raj (1976). The
“present investigation was carried out
to study the comparative efficacy of
different carriers of Zn on the yield of
wheat crop and its residual effect on

succaeding cropsin intensive cropping
on calcarsous soil.

MATERIAL AND METHODS

The present investigation was
carried out with five differant germ-
plasm of moong (pusa Baishakhi, PS
16, G 95, HP 28 and S 8), maize (GS 2,
GS 4, GS 5, Vijay and Hi-starch) and
wheet (HD 1553, HD1882, Sonaliks,

HP 1102aud Kalyan Sona) towards

application of ditferent carriers of zinc.
Pot experiments with above varieties
(Vi Vs, Vi, Vi and Ve) on the calcare-
ous soils of North Bihar were conducted
for three years in 1976-77,1977-78 and
1978.79. The initial physical and
chemical properties of calcaresus soils
selected fer this study was loam,(53.22
33.20 and 20,69, sand, silt and clay
respectively) having py 8.4, organic
earbon 036%, calcium carbonate
34.2%,, total N 0 038%, AV.P. 126
Kg/ha, av. K 175. 0OKg/ha and av. Zn
0.5 ppm,

The experiment was conducted with
5 kg of soil in earthen pots o0f 12’
diameter coated with coaltar and lined
with alkathens which was already
washed with 0.1 N HCI| and thenfin-
ally washed with deminoralised water,
The experiment had elsven treatments
as shown below, with three replications
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T,-Control, T,-2.5 ppm Zn as ZnSos.
7H,0, ¥,-5 ppm Znas ZnS0,. 7TH,0,
‘T+-2.5 ppm Zn as ZnCl,, T,-5 ppm zn
ps ZaCls, Ty-2.5 ppm Zn as Zn0,
T,-6 ppm Zn as Zn0, T,-2.5 ppm as
Zn as ZnCO,, Te-5 ppm Zn &s ZnCO»,
Tie-2.5 ppm Zn as Zmv (POu),, T,,-5
ppm Zn as Zm (Pa;),. Different Zinc
carrisrs werae applled in solid form
before sowing the seeds. Zingc was
applied only initially to the first crop
and than only ils residual effect was
studied in subsequent crops. The rate
of N:P:I( application were for meong
20:60:40 ppm, maize 100:60:40 ppm,
wheat 100:60:40 ppm. In maize and
whent 50%, of the nitregen was applied
at the time by sewing and rest 50% was

applied as top dressing in two split
doses but in meoong 2l the nitrogan
was applied at the tima of sowing. In
all the crops P and K were applied at
the time of sewing, N, P and K were
applied evary tims for each erop in the
form of urea, potassium hydregen phos
phate and potassium chloride, respec-
tively. All the pots ware irrigated ta
make the soil of each pot tor the
optimum germination of sesds, Eight
seads 'of dilferent varieties of crop
ware sown separatsly in each pot, and
thined to five efterten days. Moong
crop was followed by maize which
was followad by wheat in cach year
in vach pot. The same nuclous sesds
of each crop were used in the same
pot in different years to study the
residual sifectrol different fertilizer.
Domineralired water was used
irrigation. Interculturing and irrigation
were done as and when required. The
maizo plants were hasvastad-afier fifty
days of sowing and moong and wheat

for.

. wrter maturity ¢! the crops.”In Ahis

26

paper only the perfarmance /of ﬁh?l_if-
crop and Zn uptake is reportedi/Initial
soil samples were nnﬁ!—}-aad;'ag -par
standard mathods deseribud -th,-_l. Jatk-
son (1967). The grain and straw WOre

"propured for enalyeln and Znzantents.

were detarmined in triacid extract (wet
axidation method)by atomic ebsoption
spactrophotometer (Jackson, 1967).

RESULTS AND DISCUSSION

Grain and straw yield: 1t ls evid-
ent from Table 1 and Zn80, recorded
the highest grain yield during all the
three years and proved significantly
supzrior 1o all the other sourcss of Zn,

‘ZnCl, and Zn0 were ai par  but-signi-

ficantly outyielded both ZnCO- and Zn,
(Bo,),. in all the three scasons, whare
2s Zns (POu)s had recorded signiticantly
higher yiuid than ZnCO, In the first
year 1976.77 Zn30; pave 9.7%, wxira
yisld over ZnCl and 11.9%, axtra vield .
overZn0 ana 20.7 7 over Zn: (PO, )eand
28% over ZnCo,. In =scond ana third
yoars (1877-78 and 1978-79) ZnS0,
gave 6 8% and 7.7% oxzia vield over
ZnCl,, 8 4% and 8.2%, extra yiald over
Zn0, 19.2% and 18.7% over Zns(PO4)
and 27.7% and 26.8%, over ZnCO, The
different sources ef zing' rzsponded in
the following erder: Zn80., ZoChe=Zno
Zn, (PO}, ZnCQ , Among the varisties
Kalyan Sena gave the highast yielq
(5.42 gm[pit) inall tha threo years
(Table 2). In first year (1976-77) there
was no sigriticant ditfercnce between
the vyields of Kulyan sona, Hp 1162,
and HD 1982 but: Kalyansona and HD'
1982 proved -superior ta HD 1553 end
Sonslika HD 1102 gave’ signiticantly
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higher yield than Sonalika while HD
1663 and sonalika wera at par,. In
second year (1977-78) Kalyan sona
significantly outyleldad all the varieties
except HD 1982 which was at par with
HP 1102, Yield differences betwesn
HP 1102, Sonalika and HD 1553 were
“nonsignificant. During third vyea,
(1978-79) Kalyan sona proved to be
superior to all other varieties, Varisties
HD 1982, Sonalika and HP 1102 did
not differ significantly among them-
sejves during the year 1978-79. Kalyan
gona gave highest yield due to appli-
cation of zincand the next in order
wae HD 1982, which was followad by
HP 1102end HD 15563, the lowest
responee of zinc application was
observed in variety sonalika. Both the
higher and lower doses of zinc signi-
{isantly increased the grain yield of
wheat in all the three years (Table 3),
Higher doss (5.0 ppm) proved to be
gignificantly superior to the lower

dose (2.5 ppm). The yield of whest
grain with application of 5 ppm zine

“increazed by 12.8% over 2.5 ppm and
by 65.0% over centrol in 1976-77. In
1977-82 end 1878-7% glso 11.2% and
11.6% yield .was increased by 5 ppm
dese over 2.6 ppm and 54.30, and
30.1% ovar ne zinc application. Itis
evident from the above tables that the
similar trends were obvieus in the case
of straw yield. The performance of
ZnCl was at par with ZnO. This may
probaly be dus to partial solubility of
Zn0O anmd itmay be also due to root
excudate liberated by wheat crop and
these need further study. Kalyan sons
gave the highest yield inall the three
years this may bs due to genetic vari-
ation end availability of different
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germplasm of wheat to absorb the
amount of zinc from applied fertilizers

Zn Concentration In Grain And Straw :© -

Pooled data of three yoars of Zn
content in grain and straw are presen-
ted in Table 4 it is evidant from Table
4 that with the application of Zn, ite
content in grain and straw increased
significantly in all the varieties with
raspect 1o varisty, source, dose and
control versus rest were found to be

highly signiticant, Variety Kalyan sona
contained highest zinc (89.5 ppm) but

HD 1553 has lowasst value (84.0 ppm).
Zine content of variety HD 1982 and
Kalyan sena was observed et par but
vatiety HD 1882 and Kelyan sona
contained signilicantly higher than HD
1663, Sonalikaend HP 1102. It was
also observed that HD 1653 contained
(84 ppm) significantly lower zinc
concentration than HP 1102 (85.63
ppm), In case of straw all the factors
viz., variety, source and dose,
individually interaction between source
and dose, and control varus rest ware
found to ke highly significant with
respect to Zn content. It was also
observed that the variety Kalyan sona
utllised maximum zinc and HD 1563
minimum as indicated by theirZn
content, So far as the quality was
concerned. Kalyan sona was superior to
ell other varieties. Variety HF 1102
(66.97 ppm) was significantly better
than HD 1663 165,04 ppm). Similarly
HD 1882 (67.63 ppm) was superior
to HD 1553 (65 04 ppm) and eonalika
(66.07 ppm). Nosignificant dillerence
was obsarved between sona lika (69 07
ppm) and HD 1102 (66.97 ppm) and
also between HD 1982 (67 53 ppm)
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nnd HP 1102 (66.97 ppm). Among
the sourees zine sulphate gove the best
performance and zine carbonate was
poorest to increase in the zinc centant
ol grain and straw. In case of strow
the interaction bstween source and
dose was found to bs signilicant.

With the application of higher dose.

ol Zn80,, ZnC1s and Zn0 incroasad thy
zinc econtent ever their lower dose,

raspactively, while no significant
differance wae observed beatween
higher and lower dosein case of

ZnC0s and Zn, {P[lla). application. In
the case of control versus rest of the
treatmente, significantly incressed the
zinc content {(67.19 ppm) over control
(45.0 ppm).

Zn Removal By Whest Crop :

Mean individual effects and thair
interactions sre presented in Table 5.
The results pméenlud in Table 5 indi-
cated that uptake of zinc had declined
progressively with suceessive cropping
in different years The trend was in 1st
year indicating the highest uptake
followed by 2nd vyear and 3rd vyear.
There was no signiflicant diffarence
recorded batween the mean uptake in
first two years but uptake in tha first
two years was signific'antlv greater
than that in 3rd yeer of cropping.
Among the varieties (Table 5),. Kalyan
sona had recorded the highest uptake
of zinc followed by HD 1982 but the
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varioty “Kalyan sona recorded ' signifi-
cantly higher upiake thﬂﬂ-HPI.:i'.”?.z*
Sanalika and HD 1663 The variaties
HD 1982, and HP 1102 ware at par.
Among the differentcourcas’ of zinc
(Tablo B) it is evident fram the tab?_ﬂ
ZnS0, had secored si;‘.tni_ﬁ_ﬂﬂ“.“.!’ higher
uptake than all the othor sources. The
uptake of ZnC1ls was significantly
grealer than .thﬂsﬂ of Zﬂu(FG::‘: and
ZnC0., It war interesting ro note thag
when Zn was apolied in tha form of
ZnC0., uptaka was signifizantly lower
than other sources. The higher dose
of Zn had given significently greater
uptake than the lowear dose which in
terme recorded  signiticantly higher
uptake than control (Tabls5). A
gradual decrease inZn concantration
in th grain and straw and its uptake
by all the varisties of wheat  ware
observed. This may be dua to dacreass
in an cvailability insoil and conse-
quently low uptake by plants, Similarly
successive increase in concentration
of Zn was naticed with higher levels
of zinc carriers Sevoral workers inely-
ding Sinha and Singh (1877) reported
the sincrease In Zn concentration and
uptake by maize. The data presented
in present - investigation are inline of
the {indings of Sakal et 2/, (1981) who
observed Increasing effsct of zine
application on the concentration and
uptake by wheat crop. Zine sulphate

increased Zn content and its  untaka
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maximum in all the varietiss of wheat
in comparison to other zinc fertilizers.
This may be dus to maximum solubi-
lity. On the other hand Zns (P0,), and
ZnCls did not improve the Zn concen-
tration in grain and straw because
these fwe are insoluble zine fertili-
zers. Singh and Singh (1979) slso
observed that Zn concentration in
grain and straw increased with the appli
cation of increasing levels of zinc.

Finally it may be pointed out that
among the wheat variety Kalyan sona
gave the performance in Increasing
ths yield. The yield increased with
increasing levels of Zn and Zine
sulphate gave the best performance
and zinc carbonate the poorest. All
the zinc fertilizers at higher levels of
zinc application gave significantly
greater uptake of Zn.
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Table 1. Effect of sources of Zn on the yield of wheat (g/pot)

Soures of Zn 1976-77 1977-78 197879
Grain Straw Grain Straw Grain Straw
ZnSO 6.26a 1277a 6028 12 14a 5,70a 11.27a
Zncly 5655  11.41ab 5.6b 1128 626b  10.48b
zn0 6 51b 1+.00b 5,450 1099 b.23b 10.36b
ZnCe 4 54d 8.874 4.35¢ 8 8id 417d 8,37d
Z0,(PO.)y 4.96c 9982 486c 9760  4.63c  9.35¢
CD. (890 0.28 06! 029 054 0.22  0.43
Figures with ditferent letters differ significantly ot P <0,086
Tabls 2. Eflect of variety on the yield of wheat (g/pot)
Variety 197€-77 1927-78 1878-73%
’ Grain Steaw Grain Straw Grain Straw
505bc 1011b 4,80c 8,79 4 6Ge 0.25¢
:g :gg; 558 10.86a 530sb 10.7%s 490b 986b
Sonalika 494 1001b 4.86c 8.98b 47be  9.61be
HP 1102 .25 10 57sb 6.08bc 10.28ab 481bc  9.68b
Kslyan sena 3.42 10.82a 538s 10 73a 6.24a 10 41a
CD. ar 5% 0.27 0.58 0.28 0,61 0.21 0.41

Figures with dillerent letters differ significant at P <0,06
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Table § Eftect of different levels of Zn on yield of wheat (g/pot)

Doss 1976-77 1977-78 197878
Graln  Straw Grain  Straw Grain  Straw
Do{control) 3.36c  7.13c 369c  7.11e 3.610  1.27¢
Dy (2.5 ppm) 6086 10,30b 4,98b 10,150 4,726 5470
Ds(5 ppm) BT 11.34a E.fda 11,082 527a 10618
Dy(S E, do mozgn; 0.4 0.31 0.16 0,27 011 0,22
C.D.(8%) for 017 038 008 0,38 .14 0,27
Dy and Dy
C.D.916% fer Dy Dy and 044 096 048  0.83 036 0.67
0O, ond Dy

Figures with differant letters dilfer significant =t P <0 05,

Table &, Zinc cencentration (ppm) of wheat grain and straw (Pooled dato of three yaars)

Treatment Vi ¥y Vi Vi Vi
Greln Straw  Grain  Staw Grain Straw Grain  Straw Grain  Gwaw

T 72 46 18 a7 72 44 72 42 713 23
Te 67 €6 80 @8 88 67 89 68 a1 70
Ts 84 72 8y 13 84 72 85 72 8e 76
Moen 50 69 82 M 81 69 g2 70 94 13
Ts 83 63 ae €6 B8 G4 a7 75 90 70
Ts 25 T 892 73 a8 72 B9 T2 53 74
Mean b 67 a0 69 87 68 88 8 o1 72
Te g2 62 8¢ 6§ g4 64 84 64 88 68
Tq 8t 6o g0 7 86 70 87 71 P 12
Mean B3 66 88 BB B85 67 EE 67 il 10
Ts 78 60 g3 62 76 6 78 63 B3 65
Ts 80 B2 g6 04 80 62 21 83 B7 67
Mean 7% B! B4 63 g8 B2 80 63 85 56
Tie 79 62 g4 B4 79 63 89 63 g4 65
T 82 63 87 6§ g1 63 82 68 88 g7
Mesn 81 (5] 86 (i1 g0 €3 81 Gd 85 66
Mean of eource B4 &b ga 87 B4 B5 BS 68 gy 59
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