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ABSTRACT

A field experiment was conducted during the winter (rabi) seasons of 1997

" and 1998 on a red loamy sand soil, to evaluate the effect of zinc-enriched with

organic wastes on dry-matter production at different growth stages, yield and

economics in rice (Oryza sativa L.). Zinc-enriched préssmud was found to be the

best, followed by zinc enriched with goat manure with net return of Rs 29,455
and Rs 24,033 respectively compared with least of Rs 19,250 in the control.
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Majority of rice-growing soils in the
North, Western Tamil Nadu are coarse-
textured red loamy sand and about 70-80%
area is deficient in available zinc (< 1ppm).
In rice cultivation, zinc is the most essential

icronutrient, as it plays a vital role in
translocation of nitrogen and in protein
synthesis. The evaluation of zinc-enriched
organic wastes has not been done exten-
sively. The present investigation was
therefore undertaken to evaluate the
efficacy of zinc-enriched organic wastes in
a zinc-deficient soil of North-Western

Tamil Nadu.

MATERIALS AND METHODS

A field experiment was conducted
during 1997 and 1998 at the Regional
Research Station, Paiyur, with medium-

duration rice 'Paiyur 1, with 145 days
duration, The soil of the experimental field
was red loamy sand with pH 7.4, EC 0.75
dS/m organic carbon 0.35% and DTPA-Zn
0.85 ppm. The trial was laid out in

randomized block design with 3

replications. The zinc-enriched organic
wastes were prepared by incubating finely

‘powdered waste and zinc as ZnSO,. 7TH,0

in.5:1 ratio under aerobic condition for
about 30 days. Calculated quantities of
zinc-enriched organic wastes to supply 25
kg ZnSO,/ha were applied basal as per
treatment schedule (Table 1). All the plots’
including the control were applied with a
common dose of 150, 50 and 50 kg N, P,0O;
and K,O/ha respectively. Plant samples
were collected at tillering (30 days after-
transplanting), panicle initiation'(60 days
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Table 1. Details of treatments used in the experi-
ment

Treatment particulars

Control (no zinc sulphate)

ZnSO0, (25 kg/ha inorganic)

Zn-CCP (25 kg/ha ZnSO, enriched with 125 kg
composted coirpith) v

Zn-FYM (25 kg/ha ZnSO, enriched with 125 kg
farmyard manure)

Zn-MFP (25 kg/ha ZnSO, enriched with 125 kg
mango fruit peel waste material from mango
pulp industries)

Zn-PrM (25 kg/ha ZnSO4 enriched with 125 kg

pressmud)

Zn-NLP (25 kg/ha ZnSO enriched with 125 kg
neem leaf powder)

Zn-PM (25 kg/ha ZnS0O, ennched w1th 125 kg
poultry manure)

- Zn-GM (25 kg/ha ZnSO, enriched with 125 kg

goat manure)

4

after transplanting) and at harvest. Whole
plant sample was collected without losing
any root. The root portion at tillering and
panicle-initiation stages and the stubble
(root with 5 cm straw) at harvest were
carefully washed under running water and
dried. The shoot portion, collected at
tillering and panicle initiation, was
partitioned into stem and leaf, dried and
dry-matter yield was recorded. At harvest,
the grain and straw yields were recorded
besides calculating zinc-use efficiency,
harvest index and economics.

RESULTS AND DISCUSSION

Tillering stage

The more beneficial nature of zinc
application in altering the dry-matter
production even at tillering stage could be
visualized, indicating the response of rice to
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zinc (Table 2). While not much variation
could be observed between the 2 years, the
mean root dry matter was 5.71-13.22 g/ha.
However, the stem dry matter differed
between the years. The mean over the years
indicated that the stem dry matter was the
least in the control and the highest in the
Zn-pressmud (PrM)-treated plot. The leaf
dry matter significantly varied only during
1998 and the Zn-PrM recorded the highest
compared with the control. The magnitude
of variation in leaf dry matter was not very

spectacular when compared with the root

and stem dry-matter yields. In the dry-
matter production of root, stem and leaves,
the Zn-PrM treatment proved to be the best.

Panicle-initiation stage

With advancement of crop growth from
tillering to panicle initiation, the dry-matter
yield also increased progressively irrespec-
tive of the nature of treatment as well as
crop partitioning (Table 3). However, the
magnitude of variations among the treat-
ments was detrimental check at panicle-ini-
tiation stage. The treatment involving Zn-
PM and Zn-NLP (neem leaf powder) re-
corded significantly higher root dry matter
during 1997 but -in 1998, Zn-CCP
(composted coir pith), Zn-PrM, Zn-NLP
and Zn-PM (poultry manure) rated better
and were at par as against the least in the
control.

The stem dry matter increased signifi-
cantly with zinc application. The Zn-PrM
treatment showed the highest-followed by
Zn-CCP.

The mean leaf dry matter was the
highest in Zn-PrM. The treatments
involving ZnSO, (inorganic) and Zn-NLP
rated next best.
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Harvest stage

- Various treatments resulted s1gn1ﬁcant1y
higher in the grain yleld (Table 4). The
mean over the years indicated that 25 kg/ha
ZnSO, as Zn-PrM excelled "all ‘other
treatments by registering 46.1%- yield
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increase over the control and 26.9% over
ZnSO, without organic enrichment. The
Zn-GM (goat manure) rated next best with
24.6% yield increase over the control. The
zinc-treated plots- showed yield increase of
4.5-46.1% over the control::Such an yield

Table 2. Effect of zinc-enriched organic wastes on dry-matter producﬁon at tillering stage (q/hya)_ in rice

Treatment Root‘ Stem "Leaf -
1997 1998 Mean 1997 1998 Mean 1997 1998 Mean
Control 700 442 571 1681 1032 1357 1301 . 864 10383
ZnSO, 800 = 8.10 805 .2648 2382 2515 1634 1388 15.11
Zn-CCP 894 940 9.7 2081 1870 1976 1501 13.65 14.33
Zn-FYM 10:14 1020 10.17 2228 2010 21.19 1461 1242 13.52
Zn-MFP 860  7.60 820 24.88 2245 2367 1547 13.15 1431
Zn-PiM 1409 1235 1322 3268 2945 31.07 2041 1741 1891
Zn-NLP 1321 12.10 1266 2568 23.00 2423 1621 1261 14.41
Zn-PM 947 852 900 2435 1825 2130 1554 1145 13.50
Zo-GM: 720 650 685 2154 1630 1892 1401 1140 12.71
CD (P=0.05) 247 206 5.06 289

4.05 NS

Details of treatments are given in Table 1

Table 3. Effect of zinc- enriched organic wastes

on dry-matter production at pamcle-lmtlatlon stage

(g/ha) in rice

Treatment ‘ Root Stem Leaf
- 1997 1998 Mean 1997 1998 Mean 1997 1998 Mean
Control 1454 969 1212 2975 1757 23.66 1861 11.86 15.24
ZnSO, 19.94 16.85 18.40 3448 2930 31.89 23.01 1840 20.71
Zn-CCP 1908 2081 19.95 4689 139.80 43.35 17.88 1430 16.09
Zn-FYM 1737 1435 1585 39.62 33.68 36,65 1828 19.62 18.95
Zn-MFP 2008 1731 1870 3588 30.50 33.19 1894 15.15 17.05
Zn-Pt™M 21.08 19.46 2027 4736 4026 43.81 2621 2097 23.59
Zn-NLP 2174 1924 2049 4396 3737 4067 21.68 19.68 20.68
Zn-PM 2488 . 1848 21.68 4309 36.63 39.86 1948 1491 17.20
Zn-GM 1834 1435 1635 4082 3470 3776 1981 13.25 16.53

CD (P=0.05) 3.63 3.06 1.98 435 1.51 3.02

Details of treatments are given in Table 1




Table 4. Effect of zinc-enriched organic wastes on yield and economics in rice

Net
return

Straw yield (g/ha).

_ Benefit

Harvest

_ Stubble yield (g/ha) -

Grain yield (g/ha)

index

Treatment

- cost

© 1998

_Mean

1997
85.73

80.13

1998
52.21

%)  (Rs/ha)

Mean

"19.74

1997
- 2041

1998
87.12

1997 Mean

4147
54.67

ratio
3.57
3.69
340
3.65
3.63
4.64

- 3.62
3.717

36.57
41.54

19.06
28.68
.26.46

28.23
2748

49.84
1 57.40

-19,250

86.43

Control

80.77

21,769
19,426
21,447

26.14

23.59
21.36

23.06

o Xp)

81.40
83.05

84.10

60.13

ZnSO, -

38.90

40.12

.41.16

2391
25.65

2510

- 36.46

81.79
'84.05

80.53

52.08

54.56

49.60 .

53.63
5293

Zn-CCP

83.99 .
8233

56.32

59.00

59.59

Zn-FYM
Zn-MFP
Zn-PtM
Zn-NLP
Zo-PM
Zn-GM

21,317
29,455
21,298

80.64

78.94
100.52

56.41

34.88 -

95.54
89.72

79.87 72.84 90.56
84.15

65.81

43.25
© 38.16

38.03
27.38

27.66

27.94
26.99

55.36 94.20

"58.48

52.72
50.93

41.00

42.64

29.09 ..
31.24

319

89.37

85.24

78.93

57.99

66.02
67112

22,424
24,033

-31.18
32.21

. MANIETAL.

3.97

30.27
698

83.57

83.17

83.97

62.12 -

57.12

671 .

NS NS

NS

8.68

CD (P=0.05)

1015 484

Details of treatment are given in Table 1

*Prevailing market price (Rs/q) : Rice grain, 450; rice straw, 50

[Vol. 46, No. 1

increase may be attributed to deficiency of

-available Zn (< lppm) in soil of the

experimental fields and hence irrespective
of the sources, application of zinc had a
profound influence in enhancing the yield.
This is in conformity with the findings of
Dhillon et al. (1993) Saravanan and

;\Wwamsmz-ma (1998), and Rao and mrcﬁm
(1999).

The straw yield was not altered by the
treatments in either of the years (Table 4).
However, the treatments- Zn-PrM and Zn-
NLP recorded straw yields better than the
control. It may be noted that all the treat-
ments including the control were applied
with an uniform dose of NPK and even
then increased straw yield in these treat-

ments might be due to balanced nutrition as

was ncoﬁ.a cw Rao and Shukla (1999).
Stubble yield in rice culture assumes
greater significance owing to their incorpo-

ration into the soil. The data collected on

stubble yield gave evidence for the benefi-
cial effect of addition of zinc sulphate either
alone or as organics enriched form. Zinc
applicafion increased the mean stubble
yield (Table 4). The Zn-PrM in tune with

grain and straw yields also helped in leav- -

ing behind higher amounts of stubbles. All
other zinc-treated plots also proved their
supremacy over the control. The fact that
these stubbles upon decomposition in the
soil would provide a more conduicive envi-

ronment to the mcoooo&:m crop. Besides,

these stubbles cause improvement in soil

" physical properties, complexation and che-

lation A<oonm§mrm<m= etal., qu wr& et
al, 1991).

All the zinc-treated plots recorded harvest
_index greater than the control, confirming

the findings of Rao and Shukla (1999).

ANy
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Economics :
All the Zn treatments showed higher net
returns and benefit : cost ratio than the
“control (Table 4). The Zn-PrM treatment

resulted in the highest returns, followed by -

Zn—GM. Benefit : cost ratio also followed
almost the similar trend. ;
Thus application of 25 kg ZnSO, /ha '
after enrichment with pressmud was found
to be the best for obtaining increased yield

and more profit in rice grown in the red

loamy sand soils.
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