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Effect of nutrient coating on seedling vigour, nutrient uptake
and yield of rice (Oryza sativa)
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ABSTRACT

Pot and field experiments were conducted at Annamalainagar to evaluate the
effect of seed coating with bio-digested slurry, zinc sulphate, Azospirillum,
phosphobacteria and phytohormone in rice (Oryza sativa L.). Result of pot
culture study showed that seed coating in combination with bio-digested slurry,
zinc sulphate, Azospirillum, phosphobacteria and phytohormone improved the
seedling characteristics such as plumule length, radicle length, biomass and
-seedling vigour. Nitrogen uptake was increased by 7.4% at seedling stage (30th
day). Coating of seeds in combination with nutrients enhanced the growth and
yield attributes. Seed coating in this combination increased the grain yield by
6.4% over uncoated seeds. Uptake of N, P, K and Zn was also enhanced by

various coating treatments.
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Seed coating is a technique of applying
needed inputs such as organic, inorganic nu-
trients, biofertilizers and pesticides on the

seeds themselves in an effort to provide a .

self sustaining seed unit with an improved
micro-environment for germination and
seedling development. Coating materials im-
prove the germination ability and increase
seedling emergence, especially in the sub-
optimal range, and also regulate transport of
water to seed and embryo, and act as a water
reservoir that is able to release or bind addi-

tionally the water to certain limits (Mucke,

1987). Seed coating provndes an opportunity

to package effective quantities of materials
such that they can influence the seed or soil
at the seed-soil interface (Scott, 1989). -

The effectiveness of nutrient coatings
also vary depending on several factors such-

as soil type, time of sowing, type of coating,
and the soil fertility and texture. The incor-
poration of nutrients in seed coating pro-
vides a unique opportunity to supply each
sown seedling with an accurately controlled
quantity of nutrients that may be préferen-
tially available to the sown crops and less
available to any nelghbourlng weeds (Scott,

1989). Beneflclal effects of seed coating"
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with organic nutrients (Jaundri, 1989), inor-
ganic nutrients and biofertilizers (Jeyabal et
al., 1992) have been reported by many re-
searchers.

Bio-digested slurry is good source of nu-
trients, containing 1.53% N, 0.81% P,0,,
0.78% K, O and traces of zinc, iron, copper
and manganese (Jeyabal et al., 1992) and
numerous active substances like enzymes
and vitamins (Ye Zhicheng, 1991). Not
much research has been done on nutrient
coating with integration of organic,-inor-
ganic and biofertilizers. Hence, the present
investigation is aimed to evaluate the effect
of seed coating with a combination of nutri-
ents and phytohormone in rice.

MATERIALS AND METHODS

A series of experiments were conducted
at Annamalai University, Annamalainagar to
evaluate the effect of seed coating with bio-

- digested slurry, zinc sulphate, biofertilizers

and phytohormone in rice (Oryza sativa).
Pot culture experiment was carried. out in
1994 to study the effect of seed coating on
seedling characteristics. Based on the en-
couraging results, field experiments were
conducted in two seasons viz., kharif (June
to October, 1994) and rabi (October to Feb-
ruary, 1994-95) seasons to evaluate the ef-
fect of seed coating on growth parameters,
yield attributes, nutrient uptake and yield of
rice. Soil was clay (Udic Chromustert) with

pH 7.4-7.5, EC 0.34-0.36 dS/m, organic car- -

bon 0.42-0.43% and available N, P, K and
Zn 175-192, 20.5-21.7, 230-275 and 0.62-
0.69 kg/ha, respectively.

The bio-digested slurry contained about
93 to 94% moisture, and was suitable for
seed coating. Biofertilizers viz. Azospirillum

(Azospirillum lipoferum) and phosphobacte-

ria (Bacillus megaterium var. phosphaticum)

each at 2% (w/w of seed) were used for both
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the experiments. The rice variety was ADT
38. The treatments comprised seed coating
in bio-digested slurry alone (T,), digested
slurry + Azospirillum (T,), digested slurry +
Azospirillum + phosphobacteria (T,), digest-
ed slurry + Azospirillum + phosphobacteria
+ zinc sulphate (T,), digested slurry + 4zos-
pirillim-+ phosphobacteria + zinc sulphate +
kinetin (T;)/gibberellic acid (T,) and uncoat-
ed (T,). Recommended dose of N, P,0, and
K,O at 100 : 50 : 50 kg/ha was applied as
urea, single superphosphate and muriate of
potash, respectively. The entire single super-
phosphate was applied as basal. The nitro-
gen and potassium were applied in three
equal splits i.e. basal, 25 and 55 days after
planting. The experiments were laid out in
randomized block design with four replica-
tions.

The seeds were initially coated with gum
arabic (1% w/w of seeds) and dried in sun

. for 20 minutes to facilitate binding of coat-

ing materials to the seed coat. Zinc sulphate
2%, 100 ppm kinetin 5% and 100 ppm
gibberellic acid 5% were thoroughly mixed
with fresh digested slurry (50% w/w of
seeds) as per the treatment schedule. Seeds
already coated with gum arabic were uni-
formly mixed with the above coating me-
dium and sun-dried for 6 hours to pre-treated
moisture content of the seeds. Coated seeds
were inoculated with Azospirillum and
phosphobacteria each 2% and shade dried
for 30 minutes and the seeds were sown
within an hour of inoculation. Length of the
plumule and radicle was measured individu-
ally 3rd day after germination. Vigour index

-and seedling biomass were determined at

15th day.

- RESULTS AND DISCUSSION

Seedling characters
Seedling characters viz., plumule length,
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radicle length, shoot length and vigour index
were improved by different seed coating

- . treatments. Root length was significantly

" increased by zinc sulphate coating. Coating
in combination with all the nutrients (bio-

digested slurry + Azospirillum + phospho-"

bacteria + zinc sulphate) increased root
length by 8.0% over uncoated (Table 1). In
the coated seeds, availability of zinc near
seed ‘soil interface could make it easily
" available to the roots. It in_c'reaseé enzymatic
‘activities and absorption of water by the:
_plants (Lindsay, 1974). Greater absorption
of zin¢ in the roots would have favoured the
formation of stronger/healthy roots. Further,
as the soil was also low in zinc content,
inclusion of zinc sulphate in the coating
medium had a pronounced effect on seedling
‘characters. Coating in combination with bio-
- digested slurry, biofertilizers and zinc
sulphate gave the highest N uptake of 2.77
g/plant at seedling stage (30th day), which
~was 5.7 and 7.4% higher than coating with
digésted slurry alone and uncoated seeds,
respectively. The greater root, shoot and
seedling vigour by seed coating observed in
the present study might have influenced the
nutrient uptake in the seedling stage.-
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‘Growth and yield attributes

Seed coating in combination with bio-di-

- gested slurry and biofertilizers (4zospi-ril-

lum and phosphobacteria) produced taller
plants than that of uncoated seeds. Addition
of either zinc sulphate or phytohormone in

‘the coating medium was not effective (Table

2). Highes_t number of tillers were recorded
with seed coating in combination with bio-

‘digested slurry, biofertilizers, zinc sulphate
~and gibberellic acid, which gave 412 tillers/

m? compared to 397 tillers/m? in uncoated
seeds. Inclusion of Azospirillum in the coat-
ing medium enhanced tiller number over

coating with digested slurry alone. But phos- -
_phobacteria were not effective. Coating in

digested slurry alone was not effective in
tiller number. Coating of seeds in bio-digest-
ed slurry, biofertilizers and zinc sulphate
gave higher LAI than coating in bio-digested
slurry alone. Inclusion of biofetilizers in the
coating medium increased LAL -

Seed coating in combination with bio-
digested slurry, biofertilizers, zinc sulphate

‘and gibberellic acid registered the highest

number of panicles, being 4.9% more than
uncoated seeds. Zinc sulphate had a

~ significant effect on panicle number.

Table 1. Effect of seed coating on seedling characteristics of rice

Treatment

Plumule Radicle Shoot Root Biomass Root Shoot Seedling N uptake
length  length length length (® vigour vigour  vigour at 30 days
(cm)A (cm) . (cm) (cm) ‘ 15 day (g/plant)
T, 227 457 1247 837 2.65 738 1099 234 2.62
T, 220 470 1243 868 273 733 1048 230 2.64-
T, 2.33 4.73 12,60 850 . 2.72 728 1079 233 2.69
T, 2.80 467 1460 9.07 . 321 762 1227 270 277
T, 2.77 503 15.83 9.03 330 780 1368 285 - 2.68
T, 287 517 1577 897 320 787 1384 28I 2.65
T, 2.23 4.10 12.03 840 2.50 727 1041 216 258
CD(P=0.05) 0.24 057 038 012 292 162 0.05

034

48.3
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Grain and straw yields i " coating in combination with bi/o-di.gest'ed
Seed coating exerted a marked influence . slurry, zinc sulphate, 4zospirillum, phospho-
on grain and straw yields (Table 3). Seed  bacteria and gibberellic acid recorded a

.Table 2. Effect of seed ‘coating on growth attributes in rice

Treatment Plant heightatactive - . Numberof . = . Leafareaindex -
' - tillering stage (cm) L tillers/m? - at flowering stage

v v kharij' Rabi  Mean Kharif - ‘Rabi  Mean . Kharif >'Rbab'i Mean
, 3993 4150 4072 3980 3983 3922 . 518 - S5.I3 - 515

T
‘T, . 4057 4200 4128 409.7 4047° 4072 = 522 516 519
T, 4093 41.87 41.40. - 4063 4043 4053 = 525 521 523
T, 13993 4237 4115 407.0 4093 4082 532 522 527
T, 40.67 43.03 :41.85 4137 4127 4132 - 533 - 523 528
T, 41.83 4270 42.27 4120 4073 .409.7 534 528 531
T, " 3997 4070 4033 3987 395% 3972 504 510 S22
Mean - 40.55 4202 - 406.5 4046 - 525 519 -
' ' Plant height Tiller number ~ Leaf area index

CD (P = 0.05) CD(P=0.05)  CD(P=0.05)
‘Treatment 0.88 669 . 0.054
Season 047 NS . 0.025
“Interaction NS NS - NS

Table 3. Effect of seed coating on panicle number and yield of rice

Treatment Number of panicles/m? Grain yield (t/ha) _Straw yield (t/ha)

- Kharif  Rabi  Mean Kharif Rabi Mean  Kharif  Rabi -Mean

T, 3077 3053 3065 593 563 S78 724 727 725
T, 3103 3073 3088 598 559 578 727 737 732
T, 3113 3080 3097 604 562 583 741 751 746
T, 3193 3113 3153 607 565 586 745 751 748
T 3227 3207 3217 619 58 602 750 761 756
Ty £ 3210 3207 3208 610 591 601 - 761 758 7.60
T, 3057 3043 3050 579 553 566 . 712 717 714
Mean 3140 31L1 — 602 - 568° — 737 743 . —
Panicle number . Grainyield . . Strawyield -
: CD(P=0.05  CD(P=005  CD(P=0.05)
Treatment S 488 - 0.23 0.11
Season - 261 C 002 006

- Interaction : NS S NS o NS
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grain yield of 6.02 t/ha, being 6.4% higher
than that of uncoated seeds. Coating of seeds
in combination with nutrients and phytohor-
mone increased the straw yield by 6.0% over
uncoated seeds. Higher grain and straw
yields in the coating treatments might be due
to root colonization of soil bacteria, greater

" seedling vigour and higher uptake of water

and minerals in the early stage of crop
growth. Naturally, the crop with vigorous
early growth would have the tendency to uti-
lize the resources earlier and consequently to
produce favourable growth and yield com-

ponents, ultimately leading to greater grain.

yield.

Nutrient uptake

‘Coating of seeds in combination with bio-
digested slurry, biofertilizers, zinc sulphate
and kinetin increased the N uptake by 14 kg/
ha over uncoated seeds (Table 4). Azospiril-
lum addition to bio-digested slurry increased
the N uptake by 8 kg/ha over coating in bio-
digested slurry alone. Increased nitrate accu-
mulation in inoculated plants as a conse-
quence of colonisation of bacteria and bacte-
ria and bacterial reductase activity in roots
(Rao et al., 1983) and availability of nitro-
gen to the plants due to fixation by these
bacteria (Bashan and Levanony, 1990)
might have enhanced mineral uptake, espe-
cially N. Presence of organic matter in the
form of bio-digested slurry would have in-
creased the activity and multiplication of
Azospiriilum. In addition to Azospirillum and
bio-digested slurry, inclusion of phosphate
solubilising microorganism {phosphobacte-
ria) enhanced the P uptake by 1.5 kg/ha in
coating treatments. Reported effect of phos-

phobacteria in solubilising the insoluble

phosphate to available form to the crop by
excretion of organic acids (Subba Rao,
1983) might have increased P uptake. Zinc
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included treatments exerted marked positive
influence on zinc uptake. Addition of phos-
phobacteria in the coating medium enhanced
the zinc uptake by 8.7% over uncoated
seeds. Coating in bio-digested slurry alone

“had no effect on zinc uptake. The study

clearly indicated that seed coating in combi-
nation with organic, inorganic nutrients and
biofertilizers is a good pre-sowing low cost .
technique for increasing the rice produc-
tivity.
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