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STUDIES ON THE SOURCES AND METHODS OF APPLITATION OF
ZINC TO LOWLAND RICE

R ILANGOVANT and SP. PALANIAPPAN?

Field sxporiments were conducted 1o study the ellact af differant sources ond methads
of application of zing {n) to rice in two Zn delicient sige fields of Wetlands, Tamil Madu
Agriculiural Univarsity, Coimbatore.  The results revaaled that soil application of six percont

Zn=DAPR enhonced the grain yield significantly over ne Zn control,

Four, five ond =iz per

cent £n-0AF recordad higher yield over soll application of ZnSO0, @ 25 kglha, foliar
application ol ZnS0, @ 0.5 per ent. sprayed on 30 and 45 days after planting and seed-
fing root dipping in two per cent 00 suspension.

Widely .prevalent Zn deficiency
warrants the nesd for research on tha
method of application and sources of
Zn to overcome the malady effectively.
Significant yield increases in rice with
different Zn sources viz,, Zn-urea, Zn-
S5P andZn-DAP application have been
réported by Sarker ef 2l (1980), Singh
{1983), Deb et a/. (1986) and Singh
et al (1886), The purpose of this
investigation was to delenming tne
effectivenass of different grades of Zn-
DAP {1 to 6 per cent) by comparing
with dilferent methods of application
of Zn deficient lowland.

MATERIALS AND METHODS

The experiment was conducted
with rice variety IR 50 as test crop in
Zn deficient fields (DTPA Zn below 2
ppm) of wetlands involving different
Zn treatments (Table 2). The design
adopled was split-plot  dasign with
inree replications. The soil type of two
experimental fields were of clay loam
with pH of 7.5 and 7.9 and was low in
OTFA-Zn (0.7 and 1.1 ppm) and N

(234.5 and 210.6 kglha) and organic
carbon (0.21 and 0 24 per cent), high
in available P (38.5 and 40 kg/ha) and
K (325.6 and 316.9 kg/ha).

For all the treatments a common
dose of 100:50:50 NPK kofha were
applied through prilled urea, DAP,
different grades of Zn-DAP (1 to 6 per
cent) SSP and MOP. Zn-DAP contai-
ning 1to 6 per cent Zn as Zn0 was
formulated and supplied by M/s. Sou-
thern Petrochemical Industries Limited,
Tuticorin, Nutrient contents in the diffe-
rent grades of Zn-DAP materials are
presented in the Table 1. The plant
sample collacted at harvest stage was
washed with 0.1 N Hel and deionised
water and dried in the air oven at 60°C
for 72 hours. It was powdered in a
Wiley mill with stainless steel blades.
The plant samples were analysed for
MNP K and Zn by standard procedures
and uptake was calculated by multi-
playing the nutrient content with DMP
per unit area The grain yield was ex-
pressed al 14 per cent moisture |svel,
The straw was sundricd and vield
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Table 1. Mutdunt contents in the diffarens grades of Zu-0AF materials
Zin-DAap Trtal Total Total

matorinls M 04 Zn
1% Zn—DAP 18,00 15,4 1
200 Zn—DAP 17.50 18,7 2
ey EH—BAP_ 17.25 441 2
4% Zn—DAF 17.03 43.5 A
5%, Zn—DAP 16.8 420 5
6oL Zn—DAP 16.5 24,2 B

recorded, The yield was expressed in
karha and Zn uptake was compared
with respective DMP and expressed
in glha.

RESULTS AND DISCUSSION

The influence of different Zn sour-
ces and methods of application of Zn
on the growth and straw vields of rice
and nutrient uptake at harvest stage
and presented in Tables 2 and 3,

NPK uptake at harvest

Application of Zn significantly in-
creased the NPK uptake in both the
seasons. This was due to higher N
absorption and increase in DMP in the
Zn applied plots, Beavington and Var-
ley (1979) also reported increased N
uptake due to Zn application. Signifi-
cant influence of Zn treatments were
were observed on P uptake at harvest.
The synetgistic influence of Zn on P
uptake was noticeable with 19 percent

(kharif), 13 per cent (summer) increa-
ses in P uptake in Zn applied plot ove.
control. This kind of positive influence
of Zn on P uptake might be due to the
formation of zinc ammaonium phesphate
on sojls under submergence. This could
have favoured the increased availabi-
lity of both Zn and P and higher trans-
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location, resulting in synergism between
Zn and P (Singh and Mittal, 1983 and
Balakiishnan et a/, 1985). Comparing
the two sources of P (SSP and DAP),
plots receiving the DAP recorded the
mgher P uptake than those applied
with §SP, Kothandaraman {1961) and
Raju et al. (1983) have reported the
superiority of DAP over 58P as a sour-
ce of P to wetland rice.  Application
of Zn. in general, enhanced the ¥ up-
take harvest in both the seasons. The

increases might be atiributed 1o the
increased DMP in Zn approved plots,
consequently there was increase in K
uptake. This is in accordance with the
findings of Dwivedi and Takkar (1974)
who reported increased K uptake due
to Zn application

Zine Uptake

In both the stages. Zn uplake was
influenced by the diffarent Zn sources
and metrods of application. At all the
stages, control plots (no Zn) rezorded
the lower uptake of Zn compared 1o
other treatments in both the seasons,
Jadhav and Patil (1983) and Jawshar
(1885) also observed that applied 7n
increased the Zn uptake in tice ar all
the stages of growth. At harvest 6 and
5 per cent Zn-DAP and 25 kq ZnS0y
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Toble 2. Effect of sources and metheds of Zn application on grain and straw yield of 1R 50 (kofha)

Traatmanis Grain yield Straw vield
Kharif Summer Kharif Summer

Mo Zn-—-55P £1b5 5167 6794 6901
1% Zn—DAP 5780 BGEE 5831 7164
2% Zo—DAP 5809 5050 54954 1365
3%, Zn—DAP 5285 6340 6120 7373
4%, Zn-DAP GOSY G169 G624 7513
B, Za—DAP £087 6611 6395 7303
6%, Zn—DAP 6214 6616 6374 7915
Zns0,—Basal {25 kofha) 5924 6103 6124 7233
7nS0—Foliar (0.5%) 5809 5984 6205 7286
Znd (7, D) 5830 5931 6132 7670
No Zn—DAF - 5325 - 6973
5.E.0, 243 306 145 207

00, 493 618 284 418

Tshle 3: Effect of sources and methods of Zn application on NPK (Kgfha) and Zn (gtha) uptake
at harvest siage of IR 50 rice

Treatments Mitrogen Phaosphorus Fotassium Zine

S —— e T ——— e e e e ey Wi

Yhorl  Summer Khardl  Summar Eharif  Summar Kharif.  Summar

Mo Zn-ESP g66 848 280 289 880 914 1974 2067
19, Zn-DAP 109.3 96,0 314 332 1021 1010 3231 3384
20 7n-DAP 1073 1026 329 350 1085 1022 3746 4116
3% In-DAP 103.8 g97.9 azs 314 109.3 107.1 4523 4353
4o;, Zn-DAP 1008 1072 334 382 1054 1241 4526 4754
6% Zn-DAP 1085 1061 332 400 1084 1154 4850 4947
6Y, Zn-DAP 1103 1088 344 298 1070 1254 5187 5249
ZnS0,-(Basal) 1021 1035 328 a7 1055 1063 4753 437.0
2050 -(Foliar) 107.3 1058.1 34.0 3548 107.3 108.0 4176 370.8
216 (R.D ) 1073 674 328 367 1007 1068 3730 33998
Mo Zn-DAP - 94,5 - 352 - 92.6 - 215.8
S.E.D. 4,24 G.27 1.63 207 G6.02 8.26 27,80 248 50
C.0. B.60 12.67 3.30 0.69 12.20 16,69 §6.40 69.G0
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ha applicd through soil recorded higher
Zn upiake. This was due to the in-
creased supply of Zn (7.1, 6.8 and
§.75 ka Znyna respectively) from these
sources, Singh et al. (1985) reported
that Zn uptake of rice was higher in
Zn-SSP applied weatments, ZnO root
dipping ard foliar application of Zn$Qq
also tecorded higher uptake of Zn than
conirol in hoth the seasons, but these
rreatments were not comparable with
the soil application of Zn either as
ZnSC« or Zn-DAP. This indicates that
soil apolication of Zn increased the
availability and upiake of Zn and so
this methaod is to be preferred.

GRAIN AND STRAW YIELD

Application of different sources of
Zn and methods of application signifi-
cantly influenced the grain vield over
no Zn control  Increase in grain vield
worked out 10 20,5 and 28.1 per cent
over control in kharif and summer res-
pectively. Among the different grades
of Zn-DAP, B per cent grade recorded
higher yield (6214 and 6610 kg/ha in
kharif and summer. respectively). No
Zn control plots recorded the lowsst
grain yield in both the seasons. This
clearly indicates that Zn addition is a
necessity in Zn deficient soils for high
yields. Soil and foliar application of
ZnS0. and ZnO root dipping also in-
creased the yield over control and was
statistically comparable to the diiferent
grades of Zn-DAP, Sarkar and Deb

(1284), Biddesha and Maskina (1985)
and Saravanan and Ramanathan

(1986). also found the increased grain
yield due to Zn application.

Straw yield was also improved by
Zn application. Application of 4, 5§
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and 6 per cont Zn-DAP recorded the
highest straw yield which was_signifi-
cantly superior to control. In summer
6 per cent Zn-DAP  recorded the
highest straw vield followed by Zn0
root dipping and other grades of
Zn-DAP, '

From these results, it may be con-
cluded that application of different
grades of Zn-DAP materials registered
significant and marked improvement in
grain and straw vields of rice in Zn
deficient lowland soil. * Application of
Zn fertilizer, in general, improved the
uptake of N, P, K and Zn. Soil appli-
cation of Zn-DAP, especially & per
cent grade, was efficient and economic
in meeting the Zn nutrition of rice’in 2
Zn deficient lowland rice soil.
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