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TIME OF INITIAL FLOODING AND NITROGEN S
THE UPTAKE OF NUTRIENTS IN DRY SEEDED BU
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ABSTRACT

Field investigations were conducted during summer and Kharif seasons to study the
influence of six irrigation schedules and three nitrogen splits on the uptake of six nutrients
by dry seeded bunded rice. Plants flooded early (20 and 35 days after sowing) recorded
higher iron and manganese contents whereas it was generally reverse in the case of nitrogen
and zinc. However, the uptake of nitrogen, phosphorus, potassium, iron, manganese and
zinc were increased both at aclive tillering and harvest stages due to early flooding.
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INTRODUCTION

Dry seeded bunded rice or semi-dry
rice experiences two hydrologic phases
during growth period. The initial upland
phase extends upto the fourth or fifth
Jeaf stage. Thereafter the crop undergoes
a lowland phase upto harvesting. This
causes widely differing chemical reac-
tions in soil influencing soil nutrient
availability and plant uptake of essential
nutrients. Though a large number of
studies are available on the uptake of
nutrients by rice in a totally upland or
lowland condition, such experiments are
few in dry seeded bunded rice and hence
the present investigation.

MATERIALS AND METHODS

Field experiments were conducted
at the Wetland Farm of the Tamil Nadu
Agricultural University, Coimbatore
during summer and Kharif seasons of

1988. The soil was clay loam in texture
with a nutrient status of 220.0, 18.5 and
351.0 kg/ha of available nitrogen, phos-
phorus and potassium, respectively. The
pH value was 8.3: The experiment was
laid out in split plot with three replica-
tions. The irrigation schedules were
assigned to main plot and time of nitrogen
application to subplots. The irrigation
schedules were (i) Flooding at 20 days
after sowing followed by either I,
continuous submergence of 542 c¢cm or
Iz, 7cm imrigation one day after the
disappearance of water (DADW) (ii)
Flooding at 35 DAS followed by either
I3, continuous submergence of 5+2 cm
or 14, 7ecm irrigation one DADW and
(iii) Flooding at 50 DAS followed by
either Is, continuous submergence of
5+2 cm orIg, 7em irrigation one DADW,
The time of application of nitrogen were;
application of 50 :25:25 (T1), 25:50:25
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Table 1.  Content and uptake of nitrogen as influenced by irrigation
Schedules and nitrogen splits
N Content (%) N Uptake (kg/ha)
Treatments Summer i Kharif Summer Kharif
Active Harvest Active Harvest Active Harvest Actve Harvest
tillering  Grain  Straw  tllering  Grain  Siraw  tllering llering
Irrigation Schedules
Ii 1.56 10 051 201 1LI9 056 209 688 330 654
Iz 1.67 110 053 1.94 122 054 3L 681 313 654
I3 1.64 1.4 051 217 109 064 281 643 313 613
Iy 1.71 1.08 0.54 2.13 L10 052 28.6 65.5 .06 7.6
Is 1.79 1L10 060 2,10 LI5 064 249  S49 280 532
Te 177 115 058 211 11 060 236 517 282 503
CD (0.05) 39 60 33 50
Nitrogen splits
Ti 1.78 1.12 0.54 2.16 1.10 057 309 63.5 335 58.1
Tz 1.66 114 055 208 .19 061 265 667 2901 634
T3 1.64 105 054 200 L.14 057 258 565 287 551
CD (0.05) 22 31 1.7 29
Interaction: NS 8.6 NS 7.6
CD (0.05)

(T2) and 33.3: 33.3 (T3), percentage or
100kg/N/ha at 20 DAS, active tillering
and panicle initiation stages, respectively.

The seeds of the test variety ADT
36 were sown at the rate of 100kg/ha
in small furrows spaced al 15 ¢cm apart
at a depth of two to three cm in finely
tilled soil. The whole of P205 and
K20(50kg/ha each) were applied as basal
at the time of sowing. Uplto the time of
flooding, all the plots were given 50mm
irrigation at 1.10 1W/CPE ratio (1W=Ir-
rigation Water depth and CPE=Cumula-
tive Pan Evaporation) apart from a
common post-sowing (o-day) and life
(5 DAS) irrigations of 50mm each. The
nitrogen, phosphorus and potassium con-
tents in plants at active tillering and in

grain and straw at harvest during summer
and Kharif were determined using
methods suggested by Jackson (1973).
The content of iron, manganese and zinc
were determined in the above said stages
during Kharif by using Atomic Absorp-
tion Spectrophotometer (Varian Techtron
120) after extracting with diacid. The
uptake values were computed from the
content of individual nutrients and
drymatter production,

RESULTS AND DISCUSSION
Content and Uptake of nitrogen

There was a general trend of
increasing nitrogen content with delay
in submergence (Table.1). This was
attributed to the dilution effect in early
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Table 2.  Uptake of phosphorus and potussiun: as ifluenced by irrigation

S;ﬁedules and nitrogen splits

Phosphorus uptake (Kg/ha) " Potassium uptake (Kg/ha)
Treatments “Summer Kharif Summer Kharif
-Acdlive Harvest Active Harvest Active Harvest Active Harvest
tillering tillering ‘ tillering tillering
Irrigation
Schedules :

I ' 532 21.19 426 17.84. 47.8 123.8 39.5 973
Iz 551 20.80 4.13 17.85 471 117.0° 402 98.9
'Is 5.19 20.43 3.70 16.32 45.1 118.4 KV | 93.5
14 503 20.07 3.69 16.61 43.1 116.0 37.8 93.5
Is 425 15.64 333 13.65 459 87.8 333 78.9
e 4.09 1526 338 13.52 345 8.9 334 79.3
CD (0.05) 099 234 NS 1.93 37 60 44 7.0

Nitrogen splits
Ty - sa7 1928 400 1633 342 87 394 903
T2 4.82 19.64 3.63 16.50 412 1102 5.1 94.1

flooded treatments on account of in-
creased production of. drymatter. How-
ever, nitrogen uptake (Table 1) showed
a strikingly different picture with ap-
preciably higher uptake in carly flooded
treatments. Poor root growth and higher
losses of nitrogen due to nitrification -
denitrification reactions (Humphreys et
al, 1987) of the applied nitrogen,
especially the first dose would be the
reason for lower nitrogen uptake in late
flooded plants. De Datta et al.(1973)
observed more NH4+NO3- nitrogen
present in continually flooded plots.
Increased availability in soil and the
demand by the expanding shoot might
have resulted in increased nitrogen uptake
in early flooded treatments. Since split
application of nitrogen at the rate of
50:25:25 (T1) received 50 per cent of

nitrogen basally, it led lo increased
uptahe and higher nitrogen content at
actiye tillering staf:gc. The nitrogen split
of 25:50;25 per cent (T2) which reccived
SO"per cent of ils nitrogen al active
tillering siage recorded higher nitrogen
content at.maturity. The same (rend as
that of nitfogen content could be observed
in the case of upfake also at the respective
slz;fgcs. The schedule recciving nitrogen
at 33.3 per cent cach at 20 DAS, active
tillering and panicle initiation stages,
respectively, resulted in low nitrogen
content and uptake.

Uplake of Phosphorus

The uptake pattern of phosphorus
(Table2) ‘showed an explicitly clear
incrcasc in -carly flooded treatments.
Iruthayaraj- and Morachan (1980) indi-
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Table 3. Content and uptake of iron and manganese as influenced
by irrigation schedules
Iron Manganese
;rcr':n:“:m Content (ppm) Uptake(g/ha) Content (ppm) Uptake (g/ha)
cauics
Active Harvest Active Harvest  Active Harvest Active  Harvest
tilleri tilleri et g Yes
e Grain  Straw e tilesig Grain Suaw llerire
I 300 164 230 492 1492 228 48 124 374 656
Iz 288 150 210 463 1353 205 41 111 330 576
I3 275 156 235 396 1394 214 51 129 308 645
14 251 139 212 361 127 187 43 114 269 573
Is 243 156 229 323 1161 178 45 121 237 504
Is 239 141 210 319 1062 167 42 109 223 463
Table 4. Content and uptake of zinc as influenced by irrigation schedules
Content (ppm) Uptake a)
Irrigation Active tllent —a e p h
ctive tillering Harvest Active tillering Harvest
schedules :
Grain Straw
i 20.1 23.8 35.6 65.8 2233
Iz 48.5 250 388 78,0 240.1
Is 536 244 36.1 772 215.6
14 517 26.1 39.3 829 236.9
Is 60.8 26,1 380 80.9 195.1
|13 65.4 28.0 43.0 87.4 215.1

cated that reduced conditions helped in
the conversion of insoluble phosphates
in to soluble form and thereby increased
the availability of phosphorus to plants.
increased availability of phosphorus due
to early creation of reduced conditions
in early flooded treatments along with
enhanced shoot weight might be respon-
sible for increased phosphorus uptake
in these treatments. -

The nitrogen splitting of 50:25:25
per cent and 25;50;25 per cent at 20
DAS, active tillering and panicle initia-

tion stages recorded increased phos-
phorus uptake which was largely due to
increased dry matter production.

Uptake of Potassium

Increased concentration of potas-
sium in the soil solution due to prolonged
submergence was reported by Yoshida
(1981). A corresponding increase in
absorption and increased production of
dry matter resulted in marked increase
in potassium uptake (Table 2) in early
flooded treatments. Among the times of
nitrogen application, potassium uptake
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was generally higher in the application
of nitrogen at 50;25;25 per cent and
25;50;25 per cent.

Content and uptake of Iron and
Manganese

The iron and manganese followed
almost similar trend in respect of their
content and uptake (Table 3). They
increased with earliness in submergence
of field., Maintenance of continuous
submergence, rather than irrigation one
day after disappearance of water resulted
in increased content and uptake of both
of these nutrients. In submerged soils,
under most conditions, microbial reduc-
tion increases the concentration of ferrous
iron in the soil solution (Yoshida, 1981).
He further observed that manganese was
more readily reduced and rendered
soluble than iron. The increased iron
and manganese absorption due to the

cumulative effect of increased availability
in soil and enhanced dry matter produc-
tion led to appreciable increase in the
uptake of these nutrients.

Contents and uptake of zinc

Unlike iron and manganese, zinc
showed a tendency to increase with delay
in submergence. The 50-day flooding
record maximum zinc content (Table 4).
So also irrigation one day after disap-
pearance of water recorded higher zinc
content than continuous submergence.
This was duec to the fact that the
availability of zinc was much higher in
upland soils than in submerged soils
(Yoshida, 1981). Though zinc content
was less under early flooded and con-
tinuously submerged plots, it was com-
pensated by a substantial increase in dry
matter resulting in higher zinc uptake
in these treatments.
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