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Nitrogen Fertilization to Flooded Rice Through Mud Balls

J, E, SHINDEL

Field expariments with !8M-labelled and non-laballed M showed that the dual
advantage of deep placement and slow-release of feriilizer N could be achieved through the
use of mud balls. In terms of yield, N uptake and recovery. the mud balls compared favour-
ably with shellac or sulphur-coatad urea. They were also found effective in reducing the
loss of farrilizer N through leaching., Howaever, the behaviour of mud balls sppesred to vary
depending upon the N rate. source and decomposibility of essociated carbonaceous material
Alternate cheap methods far mud ball applicstion in flooded rice culture ara sugoestad.

Various types of mud balls were
tested in field experimenis conducted
at the Central Rice Research Institute,
Cuttack during 1975. This paper deals
with the vield, N uptake and recovery,
residual N in soil and leaching loss.

MATERIAL AND METHODS

The field experiments were conducted
in 26m2 plots. Single superphosphate
and muriate of potash to supply 60kg
each of P,05 and K,0/ha were applied
basally in each season. Rice seedlings
(Var. Supriya) were transplanted at
15% 10 cm spacing and the crop was
raised with 5-8 cm flood water. The
mud balls were pushed down to about
8 cm depth in between rows two or
three days after. transplanting -so as to
obtain a distribution’ of one ball at the
center of 4 hillsTShellac-coated urea
(LCU) and the sulphur-coated urea
(SCU) were applied a day before trans-
planting and incorporated into the soil.

During crop growth, a uniform
number of randomly selected hills from

each plot were harvested at pre-tillering,
maximum tillering and flowering stages,
The plant samples were dried at 70*C’
weighed and analysed for total N. The
N uptake at these stages was computed
for the entire plant population in each
plot and expressad as a percentage of
the combined uptake in both rough rice
and straw at harvest,

The yield of rough rice was expressed
at 14 per cent moisture while that of
straw on oven-dry basis (70°C). N
content of rough rice and straw was
estimated in separate, oven-dry, sub-
samples. From the combined N uptake
in rough rice and straw in kg/ha, the
per cent recovery of applied N was cal-
culated by difference. In experiments
utilizing '5N-labelled fertilizers, the
recovery was calculated directly from
the isotopic dilution.

Field experiments 1975

(a) With unlabelled N ;

The mud balls were evaluated at
80 kg N/ha level both during the dry

1 Ail Indie Coordinoted Rice Impravementi Project, Rejendranapar, Hyderabad - 500 030,
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TABLE | Yield of rough rice snd straw (1/ha)

SHINDE

(N rate = 80 kg/hs)

[Vel, 67 'No/ 8

Dry season. 1975

Traatment

Wet season. 19'.-?5'

—— —— mm o ——

Rough rice Straw _Rl_:luuh rice Straw
Control, Ne N 3.04 2,16 4,07 ,3.’69
LEU 4,95 3.83 6.08° 419
LCU 6.22 3.88 6.44 4.64
Mud balls
Uren E.E!; P E_Eav_r G.78 &.B:i.
AS ' G.22 6.63 5.8b N L‘_i.iﬁ‘
Straw 4 Ures 4,25 3,10 4..71; 4,05
Straw + As- 8.27 E.45 5,7 5,13
Husk <4 Usez E.88 B.32 5,65 _4.§l'.i
Husk & AS 0.35 6.60 6.10 5.76
Kokum coke 4 wes — - E.78 b.20
Kofkum cake 4+ AS o —_— 5.85 é IE-.I-B‘ﬁ
C.D, (0.05) 0,68 ‘ 0,54 0.87 0.87

AS = Ammonivm sulphaie.

and wet seasons using different plote.
The different methods of application
and mud balls, which included place.
ment at about 8 cm depth in between
4 hills, broadcasting on puddled soil
hefore transplanting followed by plank-
ing and broadcasting two da','_s after tran-
splanting were evaluated at 60 kg N/he
level during the wet season. In another
treatment included for comparison ures
was applied basally and incorporated

into the soil or applied in three splits
(30—15—15 kg N/ha) and LCU and
SCU were applied basally and incor-
porated. The vield was recorded and
vield response to added ‘N was calcu-
lated after subtracting the control plot
yield.

(b} With 15N-labelied N :

Field experiments with labelled
mud balls were conducted in micro-
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N THROUGH MUD BALLS TO FLOODED RICE

TA_BLE. i H uptake in erop (rough rice 4 straw) al harvest and per cent recovery of added N caleulated
‘by the difference method. (N rate = 80 Kg/ha)

Treaiment

Wet seasan, 1975

Dry season, 1975,
N upiake Recovery N uptake Recovery
{(kg/ha) (%) (kg/ha) (%)

Control, No N 47.61 - 45.52 -
LGy 80.93 41.65 79.79 42,84
S5CuU 81.88 65.34 ﬂﬂl.ﬂﬁ 654,16
Mud balls
Uraa 116,41 B6.00 102,78 71.58
As 123.2% 24,50 96.32 63.50
Straw 4 Urea 64,71 21,38 74.47 36.18
Straw + As 107,17 74.45 102,95 71.79
Husk + Urea 114,80 84,00 87.54 52,53
Husg, +_-Jﬁf5 121.02 91,76 107.11 77.00
Kokum eake 4 Ures — — 95,71 B2.7&
Kokum cake + A‘..;'- — — 107.35 T?..iﬂ

C. 0. (0.05) 14.21 - 17,18 —

AS = Ammonium sulphate

piots of 1 m2 at the center of 256 m?
plots. A simple, inexpensive device
consisting of a perforated hard plastic
tubing .(Shinde and Vamadevan, 1874)
sealed at the bottom was used to draw
leachate samples from 30 cm depth,.
which was well below the root zone,
The leachate samples were drawn at
weekly interval by pipetting through a
long plastic tubing, filtered, if necess-
ary, and analyzed for. NH4 + NO;—N,

B18

and for isotopic ratio. The values of N
concentration in ppm were pooled for
the entire crop season. The cumulative
loss of water through vertical percola-
tion during the same period, obtained
from the drum culture technigue of
Vamadevan and Dastane (1968), was
520 mm. From these values and iso-
topic ratio data, the loss of labelled
fertilizer N was calculated and expre-
ssed as percentage of the applied N,
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TABLE 111 Per cant upteko of N during ditfarent stagas of ciop growth with (otal Upt_a'ké qt’“)y“é_ryi'sl
taken os 100, (Dry and wet seasons 1976, N rate = 80 kg/ha)

Treatment Planting to maximum

Maximum tillering to

tillering flowering Flowering to harvest,

D.S.  W.S. D. S. W, S. D.S. W, s.
Control, No N 33,4 28.1 19.9 28.6 46,7 433
LCu 47,8 40.0 11.8 27,3 40,4 32.7
scu 20,7 43.4 35.0 18.2 44,3 384
Mud bails
Urea 56,7 87.7 5.5 12.3 37.8 —_
AS 62.5 83.5 o - 37.5 16.5
Straw + Urea 26.4 40.3 24.7 13.3 48,9 46.4
Straw -+ AS 44.8 61.0 14.3 20,8 40,9 ) 18,2
Husk 4~ Urea 42.7 62.7 18.3 24,5 39.0 12.8
Husk 4- AS 45,1 57.7 8.5 26.4 46,4 15.2
Kokum cake - Urea . 63.7 — 7.4 — 28,9
Kokum cake -+ As — 74.0 —_ 5.2 — 20,8

AS = Ammonium sulphate; 'D.S./W. 8. = Dry/Wet season,

The leaching loss was estimated only
during the dry season.

The mud balls prepared from rice
straw or husk using labelled urea and
~ammonium sulphate and superphos-
phate were prepared and evaluted at
80 kg N/ha level during the dry season
and 40 kg N/ha level during the wet
season, The basal, soil-incorporated
application of labelled fertilizer was
included in both the seasons, and that
of labelled sulphur-coatedurea (SCU)

in the wet season for comparison. The
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SCU was applied basally and incor-
porated in to the soil.

After harvest of the 1975 dry seaoon
crop, the microplot scil from 0-20 cm
depth was removed, air-dried, ground
to 2mm size and sub-sampled, The
total and labelled N° in the Kjeidahl
fraction were determined.

RESULTS AND DISCUSSION
In the dry season of 1975 all mud

balls, except straw+urea, gave signi-
ficantly higher grain yield than LCU or
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TABLEIV-N uptake and par cent N derived from labelled fertilizer in rice crops {rough rice 4 straw)

Treatment ' Dry saason, 1475 Wet season, 1975

' M rate = Bl kalha : M rate = 40 kpfha

M uplta'rm (kgfha) Mdfieg '_'{"-I uptake (ka/ha) _I':.Iulf%

Uea, basal - 24,54 30,95 12.45 - 18,62
AS..basal - 22.37 30.17 14.17 19.01
Scu _ -— — 12,75 22,25
fAud Balls
straw -+ Uraa 29.40 3z2.89 12.00 19.77
Straw + AS 1_31.25 34.19 13.43 20.68
Husk + Urea 34,38 37.18 16.35 22.49
Husk 4+ AS 34,83 37.65 15.27 23.49
C.0. (0,05) 9.37 — 3.04 -

As = Ammonium sulphate,

TABLE V Balance shect of labelled fertilizer N (dry season, 1375) (N rate = 80 kgjha)

Trummeﬁt Par cont recovery

Crop Sail Laachate Total
Urea, basal 30,68 29,88 T 18,95 77.51
AS. basal 27.56 3371 4,66 68.33
Mud balls
Straw 4 Ureza - . . 36,75 . 31.89 \ 4,40 73.04
Straw + AS | 38,10 a2 1.05 82,48
Husk + Uroa 4298 38.78 - 3.00 84,76
Husk + As : | 43.54 36,01 ’ 0.68 80,23

AS = Ammohiom suiphate.
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SCU (Table |). No difference was
noticed in the performance of carbona-
ceous and non-carbonaceous mud balls.
But in the wet season, husk+AS mud
balls performed better than LCU or SCU.
The N uptake was also likewise higher
from mud ball treatments (Table II).
The recovery of fertilizer N in mud
halls, except for those prepared from
straw + urea, ranged from 84 to 85
per cent in the dry season as campared
to 42 to 55 per cent from LCU or SCU,
In the wet season more or less similar
recoveries were obtained from LCU or
SCU, but those from mud balls ranged
from 63 to 77 percent except in the
case of straw + urea mud balls.

The rate of release of N as evideny
from per cent uptake in plants showed
that the higher vield and N recovery
from mud balis was associated with
shout 43 to 63 percent N uptake in
the period from transplanting to maxi-
mum tillering dwing the dry season
and 58 10 88 per cent during the wet
season (Table Hlj. The
take during the same period from LCU
and SCU lagged behind and ranged
from 211to 48 in dry and 4010 43 in
the wet season, respectively.

The data of field experiments with
labelled mud balls are shown in Table
IV. In the dry season, the N derived

from labelled fertilizer N (% Ndff) in.

the rice crop was about 37 to 38 per
cent with husk mud balls as compared
to 30 to 31 per cent from basal appli-
cation of urea or ammonium sulphare.

per cent up=

[Vol..87 No, &

In the wet season with lower level ot
N application, the husk mud balls were
about as effective as SCU. -

It was possible to form a balance
sheet of labelled N from the dry season
data (Table V). The major recovery of
applied N occurred in crop and the soil
and it increased with the use of mud
bslls. The higher recovery of about 43
per cent in the crop occurred with the
use of husk + urea mud balls." The
residual fertilizer N in the soil was,
however, higher with straw + AS mud
balls followed by husk 4+ urea mud
balls. An interesting aspect was the
control of leaching loss with the use of
mud balls. This was particularly evident
in the case of urea where the leaching
loss decreased from about 1?:par cent
to less than 5 per cent.

In addition to preparation, appli-
cation of individual mud balls in bet-
ween 4 hills at about 8 cm depth is a
time - and labour — consuming process.
The evaluation of cheap, alternative
application methods is shown in Table
VI. Although the application at 8 cm
depth in between 4 hills gave the best
N recovery and vyield response, the
other methods, viz., broadcasting before
or after transplanting, did not signi-
ficantly reduce the N uptake. The yisld
response decreased by only 7 kg with
broadcasting after transplanting and,
on the basis of cost benefit ratio, this
method may prove useful. Observations

-in the field showed that in the broad-
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cast treatments before and after trans-
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TABLE VI Effect of methods of mud balls application (Wet season, 1876) (N rote = 80 kgfha)

Treatment M uptake (Rough Yield response (kg Par cent recovery
rice 4 straw) rough rice kg of of added N (Diff.
(ka/ha) added N) mathod)

Control 50.38 - —
Mud balls ;-;-!nned in between 4 hills at ‘ -

8 cm depth afier transplanting, £5.0% 25,3; 57.85
Mud balls broadcasted before trensplanting

followed by planking. 74.95 14.7 40,95

Mud ball broadcasted after transplanting,

no planking, 76.65 18.2 43,78
Urea, baslal, incarporated. 74,40 8.2 40,03
Urea, 3 spliis. 76,07 i7.8 42,82
LCU, basal, incorporated, . B2.28 18.5 . 53.17
SCU, basal, incorporated. 77.48 16.3 45,17
C.D, (0.08) 12,50 — i

Mud balis prepared from whole husk - urea +- superphosphate were used,

planting, the placement of mud balls The authors wish to thank the
in the reduced zone was achieved but International Atomic Energy Agency,
the distribution was not uniform. Vienna, for supporting this investiga-

tion through a research coniract.
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