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ABSTRACT

A pol experiment was conducted 1o study the influence of well decomposed organit
manures, zine enriched (ZnE) organic manures, different levels of Zn on ADT-36 rice yield ond
organic carbon and available Zn content in post-harvest|soils. Two types of soils were used for the
pot experiment. The cxptnm-ml was conducted adopting completely factorial randomised design,
The results revealed that gmm and straw yield of rce was associated with' the application fzf ZnE
otganic manures @ | tha'! than the rr.mmm:ndud level of arganrc manure @ 12,5 tha”', The
enrichiment of organic manures @ 1.25 mg Zn ke™! increased the prain and straw yield to the tune of
26 per cent over on Zn application which showed the possibility of reductng fertilizer Zn rates.
Among the ZnE organic manures, FYM + GLM enriched wuth [25mg ZnKg Vinereased grain yield

markedly over organie manures @ 12,51, ha!,
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In India, about 8 million ha of agricultural
lands are deficient in Zn (Katyal, 1975). In Tamil
Nadu, 50 per cent of the soils are deficient in Zn.
Zinc sulphate fertilizer is most commonly used

hecause of its greater solubility and availability -

than other sources. The ZnSoq is highly expensive.
In recent years, the concept of Integrated Nutrient
Management is gaining wide acceptance as it is an
apporpriate measure for enhancing soil fertility and
crop productivity, The enrichment of organic
manures with mineral nutrients not only enhance
the rate of decomposition but also improves the
nutrient status (Singh, 1987). Keeping these points
m view, an experiment was carried out to study the
influence of ZnE organic manures on rice yield and
organic carbon and available-Zn in post harvest
soil.

MATERIALS AND METHODS
Details of pol experiment
Crop : Rice Var, ADT-36

Soils : Sy - Typic ustorthents, Nasiyanur
52 - Vertic acquic ustropepls,
Kaliannanpudur.

Treatments : Twenty fivel

a. Control-NPK-100 : 50 : 50 Kg. Iu

b. Zinc enriched FYM @ | Mg. ha'!

c. Zine enriched CCP @ | Mg.ha' '

d. Zine enriched FYM+GLM @ (1/2 + 1/2) Mg.ha!

ZnE Organic Manures, Zine Levels, Rice Yield

Manurial levels

Lo - Control
L1+IMgha
La- IZSMgha

Zinc levels : 0, 1.25,2.50, 3.75, 5.00 mg kg™’
Replications : Two
Design : Factorial completely randomised design

A pot experiment was conducted using two
types of soils (S1-Typic ustorthents, Nasiyanur
Village, Bhavani Taluk of Periyar District and
Sz-Vertic aquic ustropepts, Kaliannanpudur village,
Coimbatore Taluk and district, with rice ADT-36 as
test crop. A set of 23 treatment combinations (five
levels of Zn viz,0, 1.25, 2.50, 3.75 and 5.0 ppm Zn
as ZnSo4 and five ZnE organic manures viz., Zn
alone, ZnE FYM, ZnE FYM+GLM (green’ leal
manure), ZnE CCP {composted coir pith) and ZnE
CCP + GLM werc followed in the abme pot
experiment. Organic manure @ [2.5 tha'! was
used as control for the each ZnE organic manures,

Zinc Enrichment of organic manures

Different sources of organic manures viz., well
decomposed FYM, raw coirpith and green leaf
manure Glyricidia sp) were used for the Zn
enrichment of farm yard manure (FYM), raw coir
pith and the chopped pieces of Glyricidia plant
were air dried prior to Zn enrichment. Five Kg of
FYM was incubated, with a caleulated quantity of
Zn as ZnSO0s TH20, for 60 days by adding
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Table . Effeet of zine and zine enriched organie monures on organie carbon and DTPA-Zn in post-harvest suill

Zn entiched Organic carbon (%) DTPA-Zn (ppmy) . - -
oreanle Znilevels T
N (ppm} S 52 Mean S 52 H?{m

Zn 0.00 122 091 1.06 0.63 0.87 nIs
1,25 1.23 192 113 193 136 LIS
2,50 112 0.90 1,01 138 )60 149
375 1.25 0.95 110 1.56 230 (.93
5.00 12 0.86 0,99 209 2.34 221
Mean 1,19 0.93 .06 .32 1,69 1.5
FYM-Zn 0.00 1,28 0.95 112 .50 2.1 2600
125 1.25 0.80 1,03 3.8 4.06 367
2.50 1] 0.98 1,04 3.28 4.0 166
375 0.90 0.85 0.88 373 3.50 162
5,00 1.10 0.6 0.89- 3.84 an 178
Mean 113 0.85 0.99 119 3.48 334
FYM-GLM-Zn 0.0 1.67 1.19 .43 .52 1.73 .64
1.25 1.37 0.79 1.08 3.29 406 367
2.50 114 1.00 1.07 .64 3.98 381
375 1S 0.76 0.95 367 4.19 192
5.00 0.80 0.77 0.78 166 429 3.97
Mean 1.23 0.90 1.06 3,16 3.65 34
CCP-Zn 1.00 .24 117 1.21 1.56 1.35 .46
1.25 0,80 0.92 0.86 321 2.85 103
2,50 120 121 1.20 368 2,87 127
375 0.86 0.87 0.85 136 1.80 1.58
5.00 0.77 1,01 0.88 4.01 3.93 197
Mean 0.97 1.03 1,00 315 2.96 306
CCP-GLM-Zn (.00 1.67 112 1,40 1.76 1,74 1.75
1.25 132 101 116 3,07 3.3 3.19
2,50 1.35 1.28 132 4.25 3,70 197
3.75 1.30 1,01 115 420 3.96 4,08
5.00 1.09 0.95 102 4.38 405 421
Mean 1,35 1.07 121 3.5 335 3.44
Mean 117 0.96 2.87 303
cD cD
Zn 0.05 110
oM 0,05 0,10
5 0.03 0.06
Znx OM 0.10 021
ZnxS 0,07 0.13
OMx § 0.07 0.13
throughout the period of incubation. A known  Soil Analysis

quantity of coirpith, was taken and allowed to
decompose, after the addition of calculated quantity
of Zn as ZnSO4, for 60 days. The mixture of
coirpith and Glyricidia, FYM and Glyricidia in the
ratio of 1:1 were taken and composted as detailed
above.

The soil smples collected were analysed for the
physico-chemical characteristics. The sandy clay
loam Nasiyanur soil and the clay loam
Kaliannanpudur soil was tested to be neutral in soil
reaction (pH 6,90 and 7.82 for Nasiyanur and
Kaliannanpudur soils respectively). The available
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NPK for Nasiyanur and Kaliannanpudur soils were
196 and 154, 13 and 31 and 98 and 196 Kgha
respectively, The organic carbon and DTPA
‘extractable-Zn content of the soils were 0.45 and

0.56° per cent and 0.50 and 0,73 mgkg' for

Nasiyanur and Kaliannanpudur soils respectively.
Soil samples were also collected at post-harvest

for organic carbon and DTPA extractable-Zn, The
yield of grain and straw was recorded after harvest.

RESULTS AND DISCUSSION

Organic carbon

The data on organic carbon are presented-in

stage. Soil samples were processed and analysed  Table 1. Application of organic manures
Table2. Effect of Zinc and Zine enriched organic manures on grain and straw yield of rice
Znh:;t:;:i:d — Grain yicld (g.pot™) _ Straw yield (z.pot”)
manures (ppm) S 0 & - Mem Si - 8 Mean
Zn 0.00 25.8 248 253 400 450 42.5
1,25 274 28.8 283 50.0 55.0 525
250 29.0 335 29 55.0 60.0 515
3.5 320 29.5 33,1 56.0 57.5 56.8
5.00 320 323 2.l 50.0 50.0 50.0
Mean 273 294 283 302 535 57.9
FYM-Zn "0.00 19.0 26.8 229 375 450 413
1.25 29.3 31.0 30.1 46.5 55.0 50.0
2.50 36.0 378 5.4 65.0 65.0 65.0
3,75 38.0 34.6 5.6 17.5 60.0 588
5.00 31.0 375 343 62.5 60.0 61.3
Mean 293 4.0 316 54.0 56.5 55.3
FYM-GLM-Zn 0.0 25.0 28.6 208 40,0 57.5 488
1.25 125 173 349 57.5 55.0 56.3
250 315 39.0 8.4 65.0 51.5 61.3
375 3635 333 48 52.5 70.0 61.3
5.00 293 343 3B 60.0 62.5 613
Mean 319 348 333 55.0 60.5 57.8
CCP-Zn 1.00 203 2248 219 475 50.0 488
1.25° 215 30.5 27.0 50.0 55.0 525
2.50 283 313 330 65.0 60.0 62.5
3.75 325 370 33.1 50.0 525 513
5.00 29.3 123 303 525 55.0 53.8
Mean 275 308 29.1 530 54.5 538
CCP-GLM-Zn 0.00 27.0 24.5 25.8 425 45.0 438
1.25 35.0 33.0 34.0 550 52.5 538
2.50 14.0) 36.5 50 65.0 70.0 67.5
175 280 318 299 60.0 65.0 62,5
5.00 20.3 123 30.8 50.0 550 525
Mean 310 312 31l 54.5 515 56.0
Mean 29,4 120 533 56.5
ch co
Zn 24 4.65
OM 2.4 NS
8 |.52 294
Znx OM 537 NS
Znx 5§ N§ NS
OMx 5§ NS NS
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significantly increased organic carbon content in
the post harvest soil. Levels of Zn failed to
influence the organic carbon content of the soil.
This indicated that Zn addition did not have any
influence on organic carbon content. An increase in
organic carbon cﬂnlr.nt was noticed due to addition
of 2.5 mg Zn kg™ ' ZnE CCP+GLM in post harvest
soil. Addition of different organic manures

increased organic carbon content at all stages of the

crop. However, the interaction effect rcw:&Ir:.d that

application of FYM+GLM @ 12,5 Lha’ parfomed -

better than others. This might be du¢ to the
application of large quanitity of organic manures
which provided sufficient quantity of carbonaceous
materials for decomposition by microorganisms
and converting them to mineralised organic
colloids, besides adding them to soil reserves.
Sharma and Mitra (1988) obtained similar results in
Tice crop,

DTPA extractable-Zn

The DTPA-Zn data are also presented in Table
I, Increasing levels of Zn increased the DTPA-Zn
content in post harvest soils. Applications of Zn at
5.0 mg Zn.kg" resulted in the highest DTPA- Zn in
the post harvest soils. The higher solubility,
diffusion and mobility of the applied Zn might be
the reasons for enhanced DTPA extractable-Zn.

Similar observation was reported ecarlier by

Rajarajan (1991).

The ZnE organic manures were found to be
better than the soil application of organic manures
in increasing the Zn content of the soil. This was
due to the enrichment of organic manures with

different levels of fertilizer Zn which might have

supplied additional Zn to crop growth, The
apphcalmn of CCP+GLM enriched - with 5.0
mg.Zn. kg increased the DTPA-Zn at post harvest
stage of crop growth, The release of Zn from
organic manures during decomposition, coupled
with acidic nature of CCP+GLM might have
increased the Zn availability. This is in accordance

with the results of Duraiswamy er al. (1988).

Metalo-organic complexes formed by the addition
of organics and initial Zn status of Kaliannanpudur

soil might be the reasons for increased Zn content

in that soil.

Yield

The application of ZnSO« significantly
increased the grain and staw yield (Table 2). The
highest grain and straw yield were associated with
Zn application at 3.75 mg.Zn. kg but it was on par
with 2.5 and 5.0 mgZn, kg Though Zn
application at 1.25 mg.Zn. kg recorded the lesser
yield, when compared to other levels, it increased
the grain and straw yield over no Zn application.
The increased yield due to Zn application might be
due to the involvement of Zn in metallo-enzyme
systems, regulatory functions and in auxin
production (Sachdev et al., 1988). Among the Zn
enriched nrgmm:: manures, addition of 2.5
mg.Zn. Lg ZnE FYM+GLM gave better rice yield.
The increased yield might be due to the increased
availability of of native and applied Zn by the
formation of organo-metallic complexes and. the
present results are in accordance with the earlier
findings of Udayasoorian (1988). Consistently
higher yield has been obtained from clay loam soils
of Kaliannanpudur than the sandy clay loam soils
of Nasiyanur. The above trend may be due to better
availability of nutrients coupled with inherent
fertility status of Kaliannanpudur soils,
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