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INFLUENCE OF ZINC ON GROWTH, DRY MATTER PRODUCTION,
NUTRIENT UPTAKE AND YIELD IN CERTAIN RICE VARIETIES
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A field expenmenl was conducied te study the response of rice varietles [ET
3280, CO.29 with 0, 12.5, 25.0 and kgfha Zinc sulphate. The results indicated that
the maximum shoot length and shoot dry weight was recorded at 25 kg/ha level in
all the wvarieties. The root length and root weight showed only phenomenal Iinnrensu
to the applied zinc. Zinc spplication at 25 kg/ha improved the N, P and K uptake
and a deerease trend was noticed at 50 kgfha level,  However, the content of zinc
increased with increased level of zinc application upto 50 kgfha level. But the
maximum grain yield was recorded at 25 kg/ha level of zinc supplements,

Zinc deficiency occurs in many
rlants when the leaf concentration is
less than 20 ppm in the dry matter
and 1.5 ppm (DTPA) in the soil. In
Tzmil Nadu, an average of 36.7 per
cent of the soil is zinc deficient, It
was reported by Westfall er af. (1971)
that - reduction in vyield up to 75 per
cent was observed in zinc deficient
soils. The effect of zinc on the gro-
wth. of rice was reported by Tokuoka
and ' Gyo (1933) and Pillai (1967).
Zinc jis known to. alter not only the
content . of zinc but also .the . uptake
of other nutrients namely N (Paraman-
andham, 1982), phosphorus  (Singh,
1976) and potassium (Pathak ef.a/,.
1975). However, no study has been
carried .out 1o integrate the influence
of zinc on the growth and nutrient
uptake in ‘rice varieties. So, the pre-
sent investigation was, therefore un-

dertaken to study the effect of zinc
on the interrelationship between the
growth, dry matter production, nutrient

uptake and yield in different _rice
varieties.

MATERIALS AND METHODS

Theexperiment was laid out ‘under
field conditions in Tamil Nadu Agri-
cultural University, Coimbatore during

kharif season, "1980,  The chosen var-

leties were C0.29, C0.39 and IET 3280.
The pH, EC, organic carbon, DTPA
extractable zinc, available N, P and K
in the soil were 7.8, 0.3 m.mhos/cm,
0.085 per cent, 1.5 ppm (eritical level),
239 kg/ha, 4 kg/ha and 494 kg/ha
respectively, The treatments were c¢o-
nsisting of four levels of zinc sulph-
ate (£nSO .7H2 O) namely 0, 12.5,
25.0 and 50 kg/ha apart from N:P:K
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TABLE 1 Eifect of zinc on shoot length (em) ond shoot dry weight (g/hill}

Variety  Zinc do- Stages (Days after transplanting)
sage(kalha) 15 30 45 Flowering  ~ Harvest
2H Sw EH Sw SH Ew SH A SH SW

] 2.9 037 396 165 462 328 687 1791 73.9 198
126 280 0.39 42.3 1.48 45,7 3,58 70,0 19.81 74.0 211
IET 3280 25 300 0.48 a2.4 2.25 49.0 3.94 736 22.80 781 24,3
50 310 044 41.% 205 468 328 700 168 75.0 200
Q 22,6 0.35 25.8 2.20 45.2 3.60 644 17.27 G.?.E 20.0
126 257 038 426 223 457 420 G6B.Y 2007 G67H 0 228
CO 33 25 28.7 0.55 38.0 2.19 a6.6 5.90 68.0 21.82 70,0 229
50 27.8 0.54 363 1.57 41,7 3.40 BY 1 21.76 68.7 23.4
1] 33.0 0.33 43.3 2.28 50.3 398 244 18.50 1244 27.7
12,5 330 0.41 45.2 2.45 571 4768 1254 22,09 1254 314
Co 28 25 35.8 0.48 48 4 273 58.1 500 1360 2327 1360 338
50 3.9 061 502 288 596 493 1228 17.88 1228 B
SH=Shoot height : SW=35hoot dry weight

SED 2508 0.8 1.220 0.020 1.639 0.050 2.005  0.048 ° 0.650 4.034
co 5.521* 0.040** 2686 0044** 3.609** O0111'% 4.415** 0,108% 1.432*%* B HTANS

TABLE 2 Eifect of zine on root length (cm) and root weight {ﬂ:'hiuj

Variety Zinc do- Stages (Days after transplanting)

sage(kg/ha) 15 30 45 Fiowering Harvest
RH RW RH AW KHH RW RH AW RH AW

0 B9 016 138 049 168 O0BZ 188 258 190 242
125 88 016 142 054 160 093 188 279 188 252
IET 3280 250 98 0,18 14B 063 163 068 182 3.00 201 277
500 10.2 020 153 058 168 086 180 271 20,0 2.79
0 B6 047 147 078 153 088 162 283 194 250
125 87 047 163 077 168 103 177 3856 182 238
COo 39 250 85 022 167 071 168 100 173 280 188  2.49
500 102 0,49 188 050 178 078 183 280 202 210

0 8.7 0.3 15,0 0. 16.1 0,77 17.2 2.G4 182 2.72
126 118 018 180 096 167 080 182 281 187 308
co 28 250 124 017 170 072 183 078 208 235 215 298
0.0 1.8 017 58 072 180 077 204 206 204 234
RH=FRoot hsight RW=Root dry weight

SED 0.694 3838 0.913 0.014 0.853 0.014 1.218 0 054 0201 0.058
CO  1.627NS B.450NS 2.010%" 0.031%* 1 E7ONS 00315 2682* 0.119% 1833N% 0,129+
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at. the rate -of 100:560:50 kg/ha. The
design adopted was factorial RBD
with three replications, Samples were,
drawn at 15, 30 days after transplan-
ting, at flowering and harvest stages.
The dry weight was recorded through
oven drying The N was analysed by
micro-kjeldahl = method (Humphries,
1856), phosphorus by colorimetrically
(Jackson; 1967) and zinc by Atomic
absorption Spectrophotometer (Yosh-
ida et al., 1973).

RESULTS AND DISCUSSION

1. Growth and Dry Matter Production

Data on shoot length, shoot wei-
1ht, root length and root weight were

yrasented (Table 1,2). They were
ncreased as time trend in all the
varieties and treatments. As regards

shoot length and weight, significant
difference could be noticed in all the

stages except shoot weight at harv-
est -stage. In the-case of root length
30th day and flowering stages were
found to be significant whereas root
weight showed significant at all sta-
ges except on 30th day. In all the
varieties, maximum shoot length was
recorded at 25 kg/ha level in all the
stages. This may be due to the in-
volvement of auxin action for cellular
enlaigement (Skoog, 1940; Tusi, 1940).
Similar 10 shoot [ength, shoot weight
was also found to be maximum at
25 kgfha level. The increase in shoot
dry weight by the application of zinc
was also confirmed by Bear and
Sakhon (1179), Halder and Mandel
(1981) and Chatierjee and Mandal
(1983), The .effect of zinc suppleme-
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nts as to that matter, the varietal
differences themselves were not phe-
nomenol as regards root length, But
in terms of root weight, the effect
of zinc supplement was discernible.
These results were in agreement with
the reports of Forno et al. (1975),

2. Nutrient uptake

Data on ﬁitmgﬂn. phosphorus aad
potassium uptake were presented in
Table 3. These were found to incr-
ease as time trend in all the three
varieties and treatments upto harvest
stage, With respect to Nitrogen, con-
sidering the harvest stage alone,
maxmium uptake was noticed at 25
kg/ha level in all the three verieties.
This may be attributed to the fact that

optimum zinc influenced mobilisation *

of nitrogen to the grain for impro-
ving crop productivity (Ozanne, 1855).

Maximum F uptake was noticed at 25 -

kg/ha in all the three varieties. The
reduction of P uptake at 50 kg/ha
level may be attributed to the iact
that zinc might block the absorption
of phosphorus at higher levels, in the
root cells (Stoyonor and Mokhamad,
1983). The data on the uptake rev
ealed that it incaeased as time trend.
Howeaver, a big jump in K uptake was
noticed betwsen 45 days after trans-
planting and flowering stage and it
was coincided with high physiological
activity of the rice plant (Beringer
and Haeder, 1981). Similar to N and
P, K was found to be maximum at
25 kg/ha level. Tiwari and Pathzk
(1976) also observed similar results

in rice varieties.
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TABLE 3 Effect zine.on nitzogen, posphorus and - Potassium uptake (mgihill) at harvest
Vargity Zinc dosage (kg/na) Nitrogen Phospharus F.ﬂlﬂﬂﬁiilm
D 2173 1027 409.8
12,5 350.6 112.3 462.5
[ET 3280 260 374.9 131.1 600.7
50.0 358.9 113.6 387.6
1] 283.5 93.8 3505
12.5 364.9 108.6 460.2
€0 39 25.0 397.2 112.7 528 2
50.0 304.1 103.8 450.1
] 325.0 126.9 479.0
12,5 374.0 143.4 562.8
-0 292 25.0 4193 1506 612.0
50.0 313.4 114.1 425.6
TABLE-4  Effect of zfmc supplemsnt (kg'ha) an zinc comtent {ppm) of thres rice varieties
as time trend
Zinc do Stages (Days allertransplanting)
variety  sage -
‘(kafha} 15 30 4B Fiowering Harvest
" Shoot Root Sheot HAoot Shoot Roeot  Shoot  FRoot Shoot Root  Grain
0 "50.2 95.0 420 72.0 36.4_ 1260 290 1350 266 1245 192
125 654 842 516 1482 490 1702 325 1812 20.0. 1802 21.2
ET 3280 25.0 75.0 119.0 62.8 1734 60 1924 375 2704 273 1926 22.7
50.0  .80.2 1235 667 2015 487 2750 358 2401 31.2 2204 200
0 58.1 70.0- 450 890 383 1292 326 1484 289 1184 183
125 745 1100 521: 1402 415 1480 353 160.2 274 1286 192
c0.38  25.0 852 1350 637 1726 60.0 1945 410 2204 264 1904 200
500 1000 1219 758 1984 620 2200 48.2 2483 30.0 2400 21.4
0 652 697 523 980 395 1400 320 1701 293 1543 1g2
125 747 1024 634 1285 435 19505 343 2024 304 1728 193
c0 28 250 844 1406 6_2.3 'IIBHS 43.5 2095 344 2203 304 180.8 20,0
50.0 80.4 1622 708 192.0 556 22000 362. 2371 334 222.0 17.9
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TABLE & Effect of zinc on grain yialg
“Variaty Zinc-'dosage (kg/ha)
] 125 25 50
IET 3280 10.2 10,7 11.8 108
CO 39 10.5 10.8 1.5 1.0
co 29 . 10.0 1ﬁ.ﬁ 11.6 10.0
_ Variety Treatment VT
SED 0.043 0,080 0.087
cD 0.006%# 0.111% 0,193

The "data ‘on zinc content (Table
4) revealed that zinc application en-
hanced the zinc content as well as
uptake. . The-decreased  zinc . content
from seedling stage -to harvest.. may
be attributed to the dilution effect,

Rai et af..f{'.l.,QBSIJ were _of the opinion

‘that zinc in rice decreased with. pro-

gressive gmu.-th of the crop possibly
due to the dilution effect.
3. Yield of .grair

With regard . to yield, all the three
varieties showed .maximum vield.25.0
(kg/ha}--level.. Their differences were
found to be statistically significant.

For instances, the. yield decreased
from 25 to. 50 kg/ha level but -zinc
uptake :continuously increased indicat-
ing luxury consumption. Gill and
Singh (1978) also found that.the in-

creased grain -yield . up. to . 20 kg/ha
level of zinc sulphate.

From the study, it was concluded
that the yield iricrease in rice was
the integ;al of the shoot dry matter
accumulation and nutrient . uptake_
The higher yield at 25kg/ha was achie-
ved. through 'the higher activity 'of
these - two ' paramater than compared
to other treatments. | |
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