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g soil; N, 0.269,: available P, 21ppm;
and available Zn, 0.45ppm. The soil
texture and organic matter, weré deter-
mined following the Pipette sampling
method and walkley and Black’'s wet
oxidation method, respectively, as des-
cribed by Piper (1950). Total N was
estimated following semi micro kjeldahl
method while the CEC, available P and
available Zn were determined on sodium
saturation, NaHCoc3 extraction and 0.06
N HCL extraction of soil, respectively,
following the methods as outiined by

Black (1965).

The experiment was laid out in
Randomized Block design with four
replications. The fertilizer treatments
were as follows :

T, : Control (no Zn application)

T,: 10 kg Zn/ha mixed with soil

T,: 20 kg Zn/ha mixed with soil

T,: 40 kg Zn/ha mixed with soil

Ts : Root dipping in 1.69, Zn solution
just before planting

T . Foliar sprays at the rate of 1 kg
Zn/ha after 9 weeks of transplan-
tation.

The treatment Ts was selected on
the basis that the IRRI scientists recom-
mended root dipping of rice seedling
in 1.6% Zn solution and the treatment
Ts; was chosen as per suggestion of
IAEA experts.

Zinc was supplied as ZnSo4 and
no other chemical fertilizers and man-
ures were used in these treatments.
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Five hills of the crop per plot were
harvested at panicle initiation stage and
the rest at maturity. The dry matter as
well as the grain and straw yields were
recorded on oven-dry basis (65°C).
The plants were analysed at both stages
for Zn and P contents after wet diges-
tion of the samples with ternary acid
mixture ( HNoz —- H2S04 — HClogs )
following the procedure described by
Chapman and Pratt (1961). The up
take of Zn and P by plant was calculat-
ed from the data on yield and Zn and
P content of the crop.

RESULTS AND DISCUSSION

Plant height

Results in Table | show that plant
height increased significantly due to
application of Zn. But Duncan’s test
indicates that plant height although in-
creased significantly due to all the Zn
treatments over control, it did not differ
significantly with the variation of the
doses and methods of Zn application.
it was also observed that when Zn was
applied to soil the plant height showed
increase upto 20 kg Zn/ha to be follo-
wed by slight decrease at 40 kg Zn/ha.
The heighest plant height of 116 cm
was noted with 20 kg Znjha supply.

Number of tillers

The number of tillers showed marked
increase due to Zn application (Table 1)
it was noted that all the Zn treatments
produced significantly higher number
of tillers over control. However, soil
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treatment with 20 kg Zn/ha was on par
with soil treatments with 40 kg Zn/ha
put superior to rest of the Zn treatments
in producting tillers of the rice plant.
The highest number of tillers per hill
was 26.3 recorded in 20 kg Znjha
application.

Dry matter yield

From the data reported in Table |
it is apparent that applicatien
o! Zn caused significant increase
of dry matter yield of the crop. The
highest dry matter yield of 65.8 g/5
hills was noted due to 20 kg Zn/ha
application but higher dose of 40kg
Zn/ha showed depressing effect on dry
matter production, Results of Duncan’s
test suggest that soil application of
Zn at the rate of 20kg Zn/ha is the sup-
erior practaice in producing drymatter
yield of the crop. Soil application of
40 kg Zn/ha produced the similar results
as in root dipping or spray application
of Zn. Giordano and Mortvedt (1973)
reported that there was significant
effect of Zn application on dry matter
production of rice.

Panicle length, numter of grains
per panicle and 1000 grain weight :

It appears from the data in Table |
that the different methods and doses of
Zn application could not produce signi-
ficant effect either on panicle length
Or number of grains per panicle or 1000
grain weight. But it is important to
note that soil treatment of 20 kg Zn/ha
fecorded the highest plant height, the
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highest number of tillers and the highest
dry matter yield also produced the hig-
hest panicle length (19.1 cm), the
highest number of grains per panicle
(89 4) as well as the highest 1000 gra-
in weight (18.9 g).

Grain Yield

The Zn treatments produced a con-
siderable increase in the grain vyield of
rice as indicated by the results in Table
I. In the present study the highest
grain yield of 3316 kg/ha (857, increase
over control) was recorded in Soil app-
lication of Zn at the rate of 20kg Zn/ha.
Duncan’s test shows that the soil app-
lication of Zn at the rate of 20 kg Zn/ha
was superior to other treatments. Gior-
dano and Mortvedt (1972) studied the
effects of of Zn on rice and reported
that Zn was most effective when mixed
with the soil. j

Straw Yield

Data on straw yield showed signi-
ficant positive response to Zn applica-
tion. The highest straw yield was 4042
kg/ha (47% increase over control) re=~
corded under soil application of 20 kg
Zn/ha. The use of higher dose of
40 kg Zn/ha applied to soil showed
depressing effect on yield. All the Zn
treatments except root dipping were
superior to control (Table 1).

Zn and P content

It was observed that the applica-
tion of ZnSo, resulted in a significant
increase in Zn content of second leaf
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TABLE t Etffect of ZnSoy application on different growth parameters and
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yietd of Tepi boro rice

(Mean of 4 replicates)

Plant No. of Dry matter
Treatement  height titlers/ yield at
(cm) hitl panic'e initi-
ation stage
(g/5 hills)

Lot o e an e S s Tl

Ty 99.0 b 17.8d 424 c
T2 110.1 a2 22,0 be 45.6 ¢
Ts 11602 26.3a 66 8 2
Ts 1148 a 24.3 ab 53.8b
Ts 113.0 a 21.5 be 47.9 be
Te 108.3 a 19.3 ¢ 49.0 be

e i N R R R SO

S.E. 2,85 0.97 2,39

. C.D. (P=0.05) 8.52 2,90 7.15

e ——

Panicle No. of 1000 Grain Straw
length grains/ grain yield yield
{cm) panicle  weight (kg/ha) (kg/ha}

(9)
17.1 67.8 17.1 1783 e 2743 @
18.5 79.9 18.0 2855 b 3493 be
18.1 89.4 18.0 3316 a 4042 a
18.3 73.5 18.8 237 1:¢ 3337 be
19.1 86.6 17.4 1922 de 2999 cd
18.5 76.4 17.3 2162 cd 363! ab

90.54 156.65

270,13 467.39

In a column,

and of whole plant without second leaf
at panicle initiation stage of ‘'the crop
(Table I1). The highest Zn content of
second leaf (32.7 ppm) was observed
at 10 kg Zn/ha application. An exami-
nation of the effects of thé methods of
Zn application indicated a significant
increase in Zn content due to soil app-
lication and root dipping over spraying.
The highest Zn content of whole plant
without second leaf (34.2 ppm) was
. found in 20 kg Zn/ha application and
the lowest (19.4 ppm) in control. In
this case, there was no significant diff-
erence between spray treatment and

control.

the figures having common letter (s) do not differ sign

ificantly at 5% level

Results in Table i showed signifi-
cant effect of Zn fertilization on Zn
content of rice grain but insignificant
effect in case of rice straw The Zn
content of rice grain ranged from 9.2
ppm in spray application of Zn to 14 0
ppm in 40 kg Zn/ha soil application.
Duncan’s Multiple Range Test reveals
that soil application and and root dip-
ping methodswere statisitically superior
to spraying. The results in Table 1l in-
dicate that plant P content was not af-
fected by the rates and methods of Zn
application. If appears from the results
in Table II! that there was significant
effect of different Zn treatments on the
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vABLE Il Effect of ZnSo, application on Zn'and P content in Tepi boro rice at different stages of
growth,
(Mean of 4 replicates)

Second leaf at Panicle Plant without second Rice grain at Rice straw at

Treatment initiation stage leaf at panicle harvest harvest
initiation stage

Zn (ppm) P (ppm) Zn (ppm) P (ppm) Zn (ppm) P (ppm) Zn (ppm) P (ppm)
T 24,3 b 2250 19.4 ¢ 2250. 10.7 b 2072 9.8 1096
To 32.7 a 2162 31.9 a 1937 11.3b 2218 10.3 1165
Ts 32.2a 1975 34-2 a 2012 120b 2112 12.8 1168
., 247b 1875 31.6a 1875 14,0 a 2112 10.6 1052
Ts 30.8 a 2075 25.6 b 2207 11.6 a 21563 11.8 1210
Te 21.6¢ 2300 19,5 ¢ 2212 19.2 ¢ 2291 13:5 1305
S.E. 0.87 1.29 0,48
€.D, (P=0.05 2,59 3.87 1.45

In a column, the figures having common letter (s) do not differ significantly at 59, level

uptake of Zn and P nutrients both by
grain and straw of the crop. The soil
application of 20 kg Zn/ha caused sig-
nificantly higher Zn and P uptake by
the plant over control and other rates
of soil application of Zn. Although Zn
uptake due 'to T, and T, treatments
was identical but P uptake in T, treat-
ment was markedly lower than that in
T, treatment (Table I11). The root dipp-
ing treatment (Ts) failed to show any
reliable effect on Zn and P uptake by
the plant over control where as the spray
application of Zn showed similar effect
as noted in soil application of 10 kg
Zn/ha on the uptake of these nutrients

by the plant. The highest recovery of
Zn and P by plant as recorded in, soil
application of 20 kg Zn/ha was 0.092
kg/ha and 11.67 kg/ha, respectively.
It may be mentioned here that there
was narrow difference between Zn
contents in grain and straw but much
higher straw yield resulted in consider-
able higher Zn uptake by straw than by
grain. Again, P content in grain was
nearly double than that in straw. The
results in Table I1ll further reveal that
although Zn uptake by whole plant at
harvest due to different Zn treatments
was remarkably higher than that in
control, the total Zn uptake by plant was
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TABLE (Il Effect of ZnSo4 application on Zn and P uptake by Tepi boro rice
(Mean of 4 repiicates)

iet
Y Zn uptake Zn uptake Zn uptake P uptake P uptake P uptake
=3 Treatment by grain by straw by whols by grain by straw by whole
(kg/ha) (kg/ha) plant (kg/ha) (kg/ha) plant
66 (kg/ha) (kg/ha)
8¢t g
Ty 0.019b 0.027 b 0.046 ¢ 3.69d 2,99d 6.68 d
8
Ta 0,032 ab 0,036 b 0.068 b 6.31b 4.05 be 10,38 b
1 R Ta 0,040 a 0.052 a 0.092 a 6.99 a 4,68 ab 11.67 a
1 T2 0.033 ab 0.035b 0.068 b 5.00 c 3.50 gd 8.50 ¢
A Ts 0.022ab  0.035b 0,057 be 4134 3.63 cd 7.76 cd
c Ts 0.020 ab 0.050 a 0.070b 495 ¢ 4,79 a 9.74 b
Fc '
an 8
he S.E. 0,008 0.004 0 005 0.20 0.23 0.3
 tin ¢.D. (P=0.05) 0.024 0.012 0.015 0.61 0.70 1.16
CYy
psc
car In a column, the figures having common letter (s) do not differ signiticantly at 5% level of significance
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