i Palchamy ef al.,

irrigation water to a depth of 5 cm might be due to
higher cultivation expenses because of higher cost
of irrigation, '

Higher grain yeild and net return {rom Bhavani
were due to less cost of cultivation and reduced
duration. Though Ponni and IR 20 registered higher
grain yeild in the plant crop, the grain yicld
obtained from the ratoon crop of both (he varietics
was very low. Hence net retum, per day production
and net return per rupee were very low in these
varieties. Increased net return per day production
and net return per rupee invested were recorded
with increasing N levels due to higher ratoon crop
orain vield.

Tt is concluded that in single crop wetland area
of Periyar-Vaigai command, allowing Bhavani to
ratoon after the harvest would be desirable.
Application of 125 kg.hn" N and irrigating the crop

MP]dtps %llot?gz}la %gg'gil A 1!)92501118

to a depth of 5 cm onc day after the disappearance
of ponded water would result in higher yield,
greater water use efficiency and higher net return,

REFERENCES

BAHAR, FA, and DE DATTA, S (1977), Prospecis ol
increasing total Ace production through ratooning. J‘ngmn
J. 69: 536-340

CHATTERIEE, B.N., BHATTACHARYA, 5. and DEBNATH,
P.(1982). Ratooning of rice. Oryzn 19:226-227 .

DAS, GF, and AHMED, T. (1982), The performance of
semidwarf varicties as ratoon crop after sumimer harvest.
Oryza 19: 159161

MEMNGEL,D.B. and WILSON, FE (1981}, Water management
and nitrogen fertilization of mioon crop rce. Agron. J.,
73: 1008-1010 )

SUNXIAHUIL, ZHANG JINGGUO and LIANG YLUINILL
{1926).Studies on hybrid rice ratooning. Faper presented at
the Intemational Rice Ratooning Workshop, 21-25 April,
1986, Bangalore, India, 33pp.

EFFECT OF ORGANIC AMENDMENTS AND ZINC ON AVAILABILITY
AND UPTAKE OF P, Ca AND Na BY SUGARCANE

RS JAYAMANI and R.DEVARAJAN

Department of Soil Science and Apricultural Chemistry,
Tamil Nadu Agricultural University, Coimbatorg 641 003

- ABSTRACT

The efficacy of erganic amendments (pressmud and zinc enriched pressmud) and zine
fertilisation was studied in paper factory effluent imigated soil. The results showed that available
phosphorus content in soil and its uptake in plant were increased due to the application of pressmud.
Application of amesdments and Zn304 significantly increased exchangeable calcium, but decreased
the exchangeable sodium. Total day matier production was significantly enhanced by the application

of pressmud and soil application of ZnS04.

Enrichment of pressmud with ZnSOs resulted in

increased dry matter production. Foliar spray of zine ot 0.5 per centconcentration given at 90 and 110
days after planting significantly increased the dry matter production over soil application of zinc and

cantrol.

KEY WORDS :

Zinc enriched pressmud -paper factory effluent -

irrigated soil - nutrient availability and uptake -
total dry matter production,

In recent years due to rapid industrilisation
and urbanisation, it is not possible to bring more
area under cullivation to step up the agricultural
production. The only possible way is to increasee
the production per unit arca per unit time and to
bring the degraded/polluted/ waste lands under
cultivation by suitably reclaiming/managing them
and using enriched crganics. Keeping these points
in view, this enrichment of amendmenl (pressmud)

. implications of effluent

with micronutrient like zinc was designed to
support the nutritional needs of plants.

MATERIALS AND METHODS

The field experiment was conducted at the
farm of M/s, Ponni Sugars & Chemicals Lid,,
Erode, to assess the favourable and adverse.

iTigation on soil
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characters and plant growth, by employing organic
amendment end zinc. The treatments consisted of
the application of amendent (control, pressmud at
12.5 t/ha, enriched pressumed at | t/ha) and zinc
application (control, soil application of ZnSO4 at 25
t and 50 tha, foliar application at 0.5 per cent
alone and in combination with soil application at 90
and 110 days after planting (DAP) in a factorial
randomised block design with two replications. The
enriched pressmud was prepared by mixing 2 kg
ZnS04 for every 100 kg of sieved pressmud. The
NPK fertilisers were applied uniformly to all the
treatments at the recommended level of 220:62:120
- ke/ha. Soil and plant samples were collected at 60,
90 and 120 DAP and analysed for pH, EC (Jackson,
1973), organic carbon (Warkley and Black, 1934),
available N,P and K (Subbiah and Asija, 1956;
Olsen er al, 1954; Hanway and Hiedal, 1952,
respectively), total NPK by acid digestion,available
micronutrients by DTPA extraction (Jackson, 1973)
and exchangeable cations (Hesse, 1971; Toth and
Prince, 1949). The total dry matter production
(TDMP) was recorded in the above stages and all

the results are statistically scrutinised (Gomez and

Gomez, 1984),

RESULTS AND DISCUSSION

The initial characteristics of the soil and the
amendments used are given in Table 1. The results
indicate that available phosphorus status and uptake
in plant were increased due to the application of

Table 1.

presamud (Table 2, 3). The zinc addition either by
soil application or foliar spray did not change the
available P status and its uptake. Exchangeable
calcium in soil and uptake in plant (Table 2,3) was
increased due to the application of pressmud and
zinc enriched pressmud. Individual application of
ZnS04 as well as with foliar spray of ZnSOs were
effective in increasing the exchangebale Ca content
in soil and their uptake in plant, Incorporation of

. zinc enriched pressmud and ZnSO4 at 50 kg ha™?

had profound influence in reducing the
exchangeable sodium in soil and content and
uptake at different stages of crop growth (Table
2,3). The magnitude of increase in TDMP as
more at zinc enriched pressmud (10.77 t ha jl at
120 DAP and ZnS04 level at 25 kg ha ! with 0.5
per cent foliar spray (10.98 tha ], The interaction
effect of amendments and zinc was highly
significant (Table 4),

The additive effect of pressmud addition and
effluent irrigation on available P and its uptake
were observed .in the present investigation. The
favourable build up in the available P statys in the
soil could be attributed to the presence of organic
matter, sulphides and phosphates coulped with the
absence of free lime in sulphitation pressmud. The

. Tesults from the piresent study were in agreement

with the findings of Virendra Kumar and Mishra
(1991). ch fertilisation at lower levels (25 kg
ZnS04 ha ™ } increased significantly the P content
and uptake because zinc plays an important role in

Initial characteristics of soil, pressmud and enriched pressmud

Parameters ) Soil Pressmud - ' Enrithed pressmud
pH 7.68 7.0 740
EC (dsm™) . 0.79 2.90 2.30
Organic carbon (%) 0.55 2069 16.36
Alkaline KMnOs (kg ha™") 262 .
Olsen's.P 19.6
NH: OAc-K 280 .
Total N (%) . 1.10 115
Total P (%) . .85 1.61
Total K (%) . 1.25 .28
Exch. Ca (C.mol (P kg™ 715 3,05 3,94
Exch. Mg (C.mol (P*) kg™ 1.52 1.50 1.86
DTPA-Zn (ppm) 0.95 150 225
DTPA-Cu(ppm) 1.35 s 153
DTPA-Fe (ppm) 14.60 1020 Da0
DTPA-Mn (ppm) .80 199 194
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Table 2,  Effects of organic amendments and ZnS04 an Olsens Py Exchangeable Ca ond Na,

Exchangeabie No. C.mol (P') kg

Olsen's P kg ha™ Exchangeable Ca C.mol (P*) kg
Tremenls - DAP GODAP  120DAP  GODAP  90DAP  120DAP  GODAP GADAP 120 DAP
oy : ———
! 22.1 19.8 104 7.43 719 6.63 209 206 M2
2 260 223 02 &= 8.35 8.02 191 187 - 189
3 25.1 220 29.7 9.28 3.60 8.45 129 182 180
cn 0.6 11 0.5 0.23 028 022 0.6 0 03
MNS
- 219 21.4 19.1 513 177 7.23 20.9 19.3 19.4
2 249 2 188 8,63 8.15 7.80 19.6 19,3 19.0
3 4.4 210 18.5 8.87 B2 .07 19.2 189 i8.7
4 240 213 193 §.20 7.63 7.30 20,1 193 194
5 249 21.4 289 §.60 8,15 777 19.6 19.2 19.0
f 243 2.2 18.6 8.83 827 £.03 1%.1 189 187
D NS NS NS 032 039 031 08 NS NS

0.A. - Organic amendments: MNS - Micronutrients; NS : Not-significant; DAP : Days after planting

the utilisation of native and applied P in soil.
Similar results were reporied earlier (Devarajan
1985). '

The increased Ca availability and uptake was
due to the beneficial effect of the pressmud and
zinc enriched pressmud application in the removal
of sodium ion from the clay complex by calcium
ion and thereby improving the soil properties,
besides increasing the exchangable calcium content
of the soil. The increased uplake of calcium due to
addition of zinc might be through the enzymatic
effects in the matabolic process (Panda and Nayak,

1974). The beneficial effect of zinc enriched
pressmud - with  ZaSO4 in  replacing  the
exchangeable Ma from the clay complex by
calcium was observed, The reason being that the
calcium exchanged for Na might have improved
the soil structure, facilitating betier percolation,

. permeation and aeration, The resulls of the present

study are in agreement with the findings of
Mancharan et al. (1992), This would have
reflected in the decreased Na content of plant, Zinc
also played a prominent role in reducing the Na
content by making the plant tolerant to salinity

Table3, Effect of organic amendments and ZnS04 on P, Ca and Na optake.

- P uptake ( kg ha'") Ca uptake (kg ha™) Na uptake (kg ha')
G0DAP  GODAP 120DAP  60DAP  90DAP  I20DAP  GODAP  S0DAP  J20DAP
0.A.
1 a8l 5.3 9.61 112 4.3 177 229 3.02 1102
2 435 6.41 11,79 402 575 234 166 200 10.79
3 4.20 6.13 10,54 397 574 265 1.34 1.56 10.86
cD 0.11 0.15 0.24 1.0 14 2. hos 0.06 NS
MNS _ '
| 401 5,77 10.75 4.6 482 203 2.04 241 11.40
2 4326 6.23 10,53 38.4 56.0 m 170 230 1075
3 4,14 593 9,65 83 557 216 1.57 1.97 10.72
q 4,00 578 11.87 50 435 240 200 2.24 1087
§ 423 620 10.94 377 S48 241 1.69 225 10.80
6 4.00 5.95 10.75 380 549 42 155 .99 10.78
cn 0.15 021 0.34 13 20 3 0.07 0.08 033

O.A. - Organic amendments; MNS - Micronulrients: NS : Not-significant; DAP : Days after planting
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Tabled, Effect of organic amendments and Zn504 on dry matter production (t ha")
' Tieotrmeats | 60 DAP 90 DAP 120 DAP
My Mz Mi: Mean M Mz M Mean M Mz M3  Mean
NPK alonc (T1) 250 266 300 272 348 395 450 - 398 B8l 100 1040 977
T +25ZnS04SA 263 290 274 276 388 440 41l 413 940 1020 1025 995
Ty+50ZnSO4SA 285 280 269 278 430 421 403 418 965 1045 1058 1043
Ti+05%ZnSO4FS 259 265 297 274 353 394 447 398 1052 1074 1150 1092
T +25Z0S0¢SA+ 263 289 273 275 386 438 410 4l 1063 1130 1100 1098
0.5% ZnS04 FS
T,+50Z0S0sSA+ 284 280 269 278 428 420 402 417 1111 1082 1050 1054
0.5% ZnS04 FS _ _
Mean 267 278 280 389 418 42l 1002 1055 1077
CD cp cD
(P=0.05) (P = 0.05) (P=0.05)
M 0.03 0.04 012
Zn 0.04 0.06 0.18
MxZn 0.07 .00 0.30
SA : Soil application; FS : Foliar spray 0.5% Zn 8Os on %0 and 100 DAS
DAS : Days after planting
which was evidenced by decreassed Na* content, . KUMARESANKR, SAVITHRL P. MANICKAM.TS.,

Similar results were obtained by Saxena and

Rewari (1990)

The “rale of zinc enriched pressmud 1n
improving the dry matter yeild was quite expected.
In addition, the use of enriched pressmud might
have supplied the micronutrients especially zinc
and enhanced their availability to crops. In the
presence of pressmud, 23 kg ZnSO4 ha ™' with.0.5
per cent ZnSO4 foliar spray has increased the dry
matter yield which is in agresment with the
findings of Kumaresan et al. (1985),
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