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THE EFFECT OF ZINC IN COMBINATION WITH LIME ON THE
GROWTH AND YIELD OF RICE*

K. A. MARIAM and M. M. KOSHY

College of Agriculture, Vellayani, Kerala

The zinc nutrition of rice has received considerable attention in recent
years after Mene (1965) showed that the "Khaira" disease of paddy is due to
deficiency of zinc. Fertility investigations carried out in Kerala (Varghese, '1971 ;
Valsaji, 1972 and Praseedom and Koshy, 1975) have shown that in many Kerala
soils the levels of zinc may ba marginal. Even in soils apparently well supplied
with zinc the application of lime, phosphatic fertilizers etc. are likely to result in
induced zinc deficiency. About ninety per cent of the soils of Kerala being
acid in reaction (Kofhy and Varghese, 1971) liming has become a widespread
practice in several paddy growing tracts in the State. As the liming of acid
soils may tend to reduce the availability of the native zinc in soils the appli-
cation of this element along with lime may be necessary to ensure adequate
supplies of zinc to crops. Hence the present study was undertaken to find out
the effect of applying zinc alone wi:h lime on the growth and yield characte-
risrics of rice.

Materials and Methods

A pot culture experiment was carried out during the Vlrippu season of
1974 using four levels of zinc (0, 10, 20 and 40 Kg ZnS04. 7H20/ha) and four

levels of lime (0, 250, 500 and 1000 Kg CaCo8/ha) in a randomized block
design with three replications. The soil used in the study was collected from
the Vellayani Kayal area. Its pH was \ 3 and it contained 0.1 i % N, 0.02%
p=°s 0.36% KS0 010o/o egg, o 13o/o MgO and 42 ppm avaHab|e zjnc ,ts
lime requirement was 2000 Kg/ha. Earthernware pots of uniform size, viz.,
25 cm x 38 cm were filled with 10 Kg portions of the ground air dried soil and
mixed with tha spacified quantities of lime. Sufficient water was added to
each pot to bring about effective mixing of the soil with lime and also pudciiing.
N, P;0S and K20 e then added to each t at the rats of 35 Kg/ha jn th_
form of urea, superpnosphate ana muriate of potash. After mixing tne soil well
with the lims and NPK fertilizers, zinc sulphate was added at the specified
rate;; in aqueous solution. Twenty day old rice seedlings of variety "Anna-
poorna" were planted in each pot at the rate of 3 plants per pot on 26-6-1874.
An additional dose of N at 35 kg/ha was applied on the 20th day after planting.

* From the Thesis submitted by the first author to the Kera'a ^gn. University for the award
of the M. Sc. (A f) Degree. 1975.
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Table 1

Effect of different levels of zinc and lime on the growth characters
of rice, var. Annapoorna

Levels of
lime Kg/ha.

0

250

500

1000

All levels

Levels of zinc
sulphate Kg/ha.

0
10

20

40

Mean

0
10
20

40

Mean

0
10
20

40

Mean

0
10
20
40

Mean

0
10
20

40

No. of tillers
per plant.

13.0
11.7
12.7

12.7

12.5

14.0

15.3

12.7

11.0

13.2

14.7

12.7

12.7

14.3

13.8

K7
14.0
13.3

14.7

14.2

14.1

13.4

12.8

13.2

No. of productive
tillers per plant.

11.6
11.3

11.6

12.3

11.7

12.0

14.6

11.0

9.3

11.7

13.3

11,0
11.6

11.6

11.9

13.0
13.0

12,0

13.0

12.8

U.5

12.5

11.6

11.6

Height of
plant cm.

54.3
54.3

46.9
51,0

51.6

52.6
49.6
53.8

53.0

52.2

51.8

52.8

53.8

53.6

52.9

49.2

53.8

55.1
55.0

53.0

51.9
52.6
52.4

53.2

C. D. for comparison between
levels of zinc/lime at 0 05 level.

C. D. for comparison between
combinations of zinc and Hme
at 0 05 level.

0.9

1.9

N.S

.NS

1.1

2.2
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Table 2

Effect of different levels of zinc and lime on the yield characters
of rice, var. Annapoorna

\ of Levels of zinc
lime sulx?''i Kg/ha.

0

[0
0 20

40

-^n

0
r

250 20

40

fv

0
10

500 20

40

Mean

0
10

1000 20

40

Mean

0
10

All levels 20

40

Length of
panic cm.

20.6

21.6

22.7

21.7

21.7

21.7
22.0

21.9

22.2

22.0

22.2

22.1

22.2

22,9

22.3

22.8

22.8

22.8

22.5

22.7

21.8

22.1

22.4

22.3

No. of grain
per panicle.

92.6

109.3

110.0

104.6

104.1

104.0

111.0

110.3

1016

106.7

101.3
103.0

99.0

106.6

1102.4

113.6

116.3

120.0

117.3

116.8

102.9

109.9
109.8

107.5

Weight of
grain g/'pot.

45.7

38.6

33.7

42.7

40.2

43.3

45.8

34.1

26.9

37.5

41 4

43.7

41.3

41.8

42.1

39.5

39.7

40.8

51.7

42.9

42.5

42.0

37.5

40.8

Weight of
straw j_;/pot.

40.1

52.3

33.6

47.7

43.4

39.7

46.0

40.0

32.0

39.4

40.9

45.3

47.3

39.7

43.2

40.0

41.3

42.0

40.0

40.8

40.1

46.2

40.7

39.9

C. D. for comparison between
levels of zinc/lime at 0.05 level, 0.5 6.5 NS NS

C. D. for comparison between
combinations of zinc/and lime
at 0.05 level 1.0 13.1 NS NS
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Irrigation was given using tap water at the optimum rate. The crop was har-
vested on 17-9-1974 after noting the number of tillers per plant (one month
after planting) height of plants (35th day after planting) and the number of
productive tillers (70th day). The yields of grain and straw per pot were re-
corded. The length of panicles and the number of grains per panicle were
also noted.

Results and Discussion

The results are presented in Tables 1 and 2. It is noted from Table 1
that the application of zinc slightly suppressed the number of tillers per plant,
although the effect was not statistically significant. The application of lime,
however, resulted in significant increase in the number of tillers per plant. The
number of productive tillers was not affected by the application of either lime
ro inc. However, the height of plants was increased significantly by lime as
well as zinc.

As regards the yield attributes (Table 2) the length of panicles was
increased significantly by the application of lime. The application of zinc also
resulted in slightly increased length of panicles, bur the effect was not stati-
stically significant. The number of grains per panicle was also increased sig-
nificantly by the application of both lime and zinc. Nevertheless, these beneficial
effects of lime and zinc on the length of panicles and the number of grains
per panicle were not reflected in the total yields of grain and straw. The
effect of zinc on the yield of grain and straw was inconsistent, whereas the
yield of grain tended to increase with increase in the application of lime.

The reason for the insignificant response of rice to applications of zinc
may be that the soil used in this study already had an available zinc stuatus of
4.2 ppm which is much above the threshold value of 0.5 ppm suggested by
Brown ei ' (1962). However, this soil was used in the present study because
even soils which are apparently well supplied with zinc may also respond to
applications of zinc for various reasons. The zinc nutrition of the rice plant is a
complex phenomenon which is influenced by several environmental factors. For
instance, an increase in the soil pH consequent on the application of lime may
result in a deficiency of this element. Similarly the indiscriminate use of phos-
phatic fertilizers may result in reduced availability of zinc due to the formation of
insoluble zinc phosphate. Again, too much of exchangeable aluminium, iron or
manganese in the soil can also result in restricted availability of these micro-
nutrient elements. The submerged acid rice soils of Kerala, as represented by
the soil used in this study, are prone to all these adverse conditions and hence
it will be advisable to include zinc also in the fertilizer schedule for rice in
Kerala.
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Summary

A pot culture experiment was carried out using the Vellayani Kayal soil
in a randomized block design to study the effect of zinc in combination with
lime on the growth and yield of rice. The number of tillers per plant was in-
creased significantly by lime, but not by zinc. Neither lime, nor zinc had any
significant effect on the number of productive tillers, whereas these treatments
resulted in significant increase in the height of plants. The panicle length was
increased significantly by lime and the number of grains per panicle was incre-
ased by both lime and zinc. The effect of zinc on the yield of grain and
straw was inconsistent whereas the yield of grain tended to increase with
increase in the levels of lime.
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