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AMMONIUM AND NITRATE RELEASE PATTERN FROM RESIDUE INCORPORA-
TED RICE SOILS

Green manuring with leguminous erops is a cing an economic seed yield, these legume
well-known practice lor sustaining crop residues can add considerable amount of N to
productivity. Rut considering the cost and the soil (Buresh and De Datta, 1991) and their
lime involved in raising a green manure crop, inclusion in cropping systems could reduce
inclusion of'dual purpose legumes in cropping the fertilizer N requirement of succeeding
systems becomes imperative. Besides produ- cereals (George and Prasad, 19X9). A sound

Tuble 1. Biomass yield and N accumulation of preceding crops

Biomass (1 ha ') N content N accumulation C"N

Crops y ’

Fresh Dry Yo kg ha ratio
| Cowpea " 343 6.8 | I % ' 1333 ; I8:1
Groundnut ) 28.5 7.0 I 1.68 | 117.6 | 28:1 |
Sesbania 240 | 7.0 | 168 117.6 | 16:1 i
knowledge about N release pattern of the Station, Maunnuthy, Kerala on a sandy loam
organic sources is of primary importance for soil having pH 5.5, Ltotal N 0.09 per cent,
efficient management of nitrogen. Field ex- available P 75 kg ha™ and available K 196 kg
periments were conducted during summer and ha'. The experiment was laid out in split plot
kharif seasons at the Agricultural Research, design with four replications. The main plot

Table 2. Extractable ammonium in the soil as influenced by preceding cropsand N levels (kg ha )

Treatments Ol?:::p?ﬁ}/ni;,u SDAT 7 15DAT 25 DAT 40 DAT 60 DAT ‘e At hurvest
Preceding crops (C) !
| Cowpea i 2957 | 6482 56.15 195 | 175y | 694 | 375 ‘
| Groundnut . 24.03 | 59.06 | 45.9% . 1844 12.89 | 7.17 | 2.79 ‘
| Sesbania | 31.09 64.59 00.36 | 22.31 1596 | 6.77 | 3.36
| Fallow we7 | 471 | 3883 | 129 | 1236 | 550 ‘ 34|
' N Jevels. kg ha™! |
0 . | 4834 | RTS8 1181 | 6.50 | 3.20 |
K3 s7.42 | 4275 | leso | 1210 | 703 | 291 |
70 | 6636 | 5520 100 577 | 63 | 3w |
105 | 6535 | o782 | 2155 | 1909 | 647 I 364
Slim for ¢ 2.17 | 370 | 2322 | 1.29 091 | 0.60 01|
St lor N ' | 346 | 250 09 | 130 | 043 ‘ 021 |
L CD@os ¢ | 6% i | e | 367 200 | NS NS |
lcowositors | | ew | o | e | a0 | ws | ws |
treatments were four pre-rice crops viz., cow- the same period. In the fallow plots the
pea var. Kanakamony, groundnut var. VRI-3, existing weeds were incorporated. The sub-
Sesbania rostrara and weedy fallow. Cowpea plot treatments (levels of N viz. 0, 35. 70 and
and groundnut were grown to maturity, pods 105 kg ha™ as urea) were applied to rice var.
harvested and residues were incorporated Annapurna (110 days duration) planted 10
during land preparation of rice. The green days after incorporation. N and K were given
manure sown two months later than that of the in two splits. P and K were applied at the rate

legume crops was also incorporated during of 35 kg ha'. Soil samples were collected on



76

the day of transplanting, 5. 15,25, 40 and 60
days after transplanting and at harvest to a
depth of 15 em for the estimation of
ammonium N and nitratc N. Wet soil sample

Table 3. Extractable nitrate N in the soil as influenced by preceding crops and N levels (kg ]1;1")

| Treatments 8?[}:32?:[:! | 5 DAT .

| Preceding crops ()

| Cowpea ' 2.27 457 | 449

| Groundnut I 5.43 3.60 | 5.58

' Scsbania | 2w | s | s
Faltow 1.81 | 3.34 | 450
N levels, kg ha!

‘o | 313 | 392
35 | : 3.00 : 3.87

70 | | s | ss3

| 105 | | 467 | 662

| Slim for ¢ 0.37 | 042 | 065

| Sem Ibr N ‘ : 047 ; 075

| CD (0.05) for € NS | Ns | NS

| CD0.05) forN | NS | 215

Table 4. Yield of ricc as influenced by preceding
crops and N levels (kg ha ')

T : éréin_yjeﬁd_ [ straw yjéld_ - l
[ (Lha™) (tha™) |
Preceding crops ((.) : |
| Cowpea 3.23 | 5.42 |
| Groundnut 2.82 2.84 |
| Sesbania | 324 3.29 '
| Fallow I 2.57 | 2.94
| Nievels. kg ha |
: 0 . 2.39 I 2.47 .
| 35 | 2.95 | 311 |
! 70 ! 3R ‘ 3.42 |
| 105 | 3.34 3.49 '
| slim for ¢ RER 0.11 |
| SEm forN | 0.09 ‘ 0,09 |
: CD0.035) tor ¢ | 0.34 | 0.32 I
)L S L - LA

CD(V.05) br N
The preceding grain legume cowpea and oil
seed groundnut produced a grain yield of 0.7
and 1.4 1 ha'', respectively. Groundnut and
sesbania added an equal amount of above
ground biomass (7 t ha') but cowpea contri-
buted more N (133 kg ha') (Table 1). S.
rostrata being a short-day plant (Visperas ez
al., 1987), the longer day length (=12 hours)

|5 DAT —‘ 25 DAT
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(40 g) was cxtracted for 1 h with 0.5 A KCl
and the extract was analyzed for anmoniacal
N and nitrate N by stcam distillation
(Bremner, 1965).

= - ; — |

i 40 DAT | 60 DAT | Al harvest I

o sso | 340 | 155 | x|
| 520 | 360 | 20 133 |
| 363 | 351 224 | 316 |
| 3w | ass o] e
| 445 | 253 | 161 | 103 I
| 5.35 [ 291 ‘ 175 2.11 [
| 4| 3@ I 215 | 282 |
|30 379 | 220 ‘ 229 |
| 077 | o045 | 033 0.14

| 051 [ 051 | o022 0.25

R R ST ‘ NS 040 ‘
1 ns | ns | ns | ws ]

during the summer extended the vegetative
phase resulting in higher biomass production.
The cowpea variety Kanakamony used in this
experiment was characterized by indeter-
minate growth habit. All the cowpea pods
were not ready for harvesting at the time of
incorporation. Due to weekly irrigation, cow-
pea continued flowering even at the time of
incorporation resulting in higher percentage
of N than sesbania and groundnut.

Nitrogen mincralization patterns of green
manure and residues were studied in terms of
ammonium and nitrate N accumulation in the
soil (Table 2 and 3). On the date of transpl-
anting of rice i.e., 10 days after incorporation
of green manure or residues the ammonium
accumulation in the 0-15 cm soil layer was
significantly higher than that of pre-rice
fallow indicating N release from added plant
materials. There was an incrcascd ammonium
N status in all the treatments after five DAT
due to the addition of basal fertilizer nitrogen.
The difference between pre-rice fallow and
plant material incorporated treatments conti-
nued till 40 DAT. Ammonium N accu-
mulation was at the peak at 5 DAT in all the
treatments and steadily declined.  Sur ¢ «l.
(1993) reported that the peak ammonium N
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accumulation in general occurs 15 days after
green manure incorporation.

The ammonium N accumulation was similar
in cowpea and sesbania incorporated plots
compared to groundnut residue indicating
slow mincralization of groundnut. The reason
might be the wide C:N ratio of groundnut
residue (28:1) and narrow ratio of cowpea
residue (18:1) and sesbania (16:1). The
marked influence of C:N ratio on decom-
position and release of N from plant materials
was reported (John el «/., 1989 and Buresh
and De Datta, 1991).

The higher ammonium N level in soil was
maintained only up to 15 DAT and then
started declining. Since 56 cm water level
was maintained in the field, nitrification and
subsequent loss by denitrification or leaching
was minimum and the decline in ammonium
status was possibly due to plant uptake.

The extractable nitrate N content in soil was
low compared to ammonium N (Table 3) and
among pre-rice treatments, noticeable differ-
ence was absent. The nitrate N content was
high up to 25 DAT and thereafter decreased.
In continuously flooded soil, the nitrate N
content is expected to be minimum due to
denitrification of the nitrate present initially
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and stopping of the nitrification due to the
anaerobic situation. Low level of nitrifi-
cation, however, is possible in the oxidized
layer of flooded soil and in the rhizosphere.
Ponnamperuma (1955) reported nitrification
in the flooded soil due to the oxygen transport
to the rhizosphere through rice culm and
roots. N levels has a significant positive
influence on ammonium N accumulation in
the soil, showing higher values with increa-
sing levels of N in general up to 40 DAT,
whereas N levels had no marked cffcct on
extractable nitrate N content of the soil except
15 DAT.

Seshania and cowpea residue incorporation
resulted in a significant grain yicld increase
over fallow (Table 4). The mean yield incre-
ase for the application of 35 kg N ha ' was 15
kg grain pcr kg of N over control whereas it
was only 6.6 kg grain for the next 35 kg and
further declined to 4.5 kg grain for the last 35
kg N. Declining rate of response of rice to
increasing levels of added N had been well
documented (Reddy, 1988). After incorpora-
tion of sesbania green manure and cowpea
residuc, application of basal dose of N can be
reduced since mineralized N is available from
the incorporated biomass. These two were
equally effective in increasing the grain yield
of rice by 660 kg ha ' over fallow.
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