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FORMS OF SOIL NITROGEN AND AVAILABLE NI'_I'_HD,GEN
STATUS IN RELATION TO RICE NUTRITION IN
ALLUVIAL SOILS OF THANJAVUR DISTRICT

RAKI PERUMAL,, M, VELAYUTHAM, and A. DHANAPALAN MOS],

The role of different organic N fractions in soils on nitrogon nuirition “of .-Em!.
and their inter-relotionship with conventional soil test methods ware Investigated
under field condition on alluvial soils of Thonjavur District in both Ruruvai and
Thaladi seasons. The chenges In available N ststus due 1o cropping snd HN ﬂ:'r_'ﬁ‘
lisation were monitered. These studies revesled that amino-acid fraction is. quaniti-
tatively mofe important among the hydrolysable nitrogen forms for rice nutrition.
The fixed NH, in the alluvial soil contributes about & per cent of total N and
also significantly comelates with yield. The contont of non- hydrnl?sabln pnd u.-mgﬂm._
fied N forms, though quantitatively important are not directly rolated to the immediale
N availability to the rice grop. The different forms of organic N are better related
with organic carbon status than with KMnD,-N, leading to scops for 'imprdwei‘n&'hl
in the moditication of these methods. Since N fertilisation and its transformation
have a direct bearing with the changes in available N staws, it is possible 1o
menitar the N fertifity status ol seil from the Initial onalysis as revealed from Illha

study.

It is well known that the level
and rate of mineralisation of nitrogen
containing organic matter provides
the immediately available nitrogen
required for the plant growth, Although
this is a continuous process, con-
ventional estimates of soil available
N take into account the status of
inorganic nitrogen-exchangeabla NH4
and or NO3 -N and N liberated from
oxidation/hydrolysis of organic nit-
rogen under laboratory conditions of
incubation/digestion. In the estimate
of mineralised N, the role of the

qualitative nature of . organic matter
in the soil has been emphasised by
Tinsley (1969), Cheng .and  Kurtz
(1863) observed that N  fertiliser
added to the soil for two seasons
underwent transformation and  the:
three fractions viz., soluble, alkali
stable components including amino
acid, amino sugar and hydrolysable
NH4 accounted for more than 90 per
cent of added fertilizer N. Recent
studies have also centred 'around
identifying . particular - fractions of
organic ‘N, ‘which are" preferentially
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wentributing to the N nutrition of
:a0ps (Cornforth, 1968); Ramamoorthy
nd _Agg‘larwal.' 1872). The ‘nature of
wrganic N fractions in fhe Kaveri
Uluvial ~ soils of Thanjavur, _ their
sontribution to the N nutrition of
sice” and “their relationship to so.l
35t methods are discussed in this
Jeper. )

able 1. Graded doses of fertiliser
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MATERIALS - AND METHODS

Two field experiments ‘were caon-
ducted at Kabisthalam of Thanjavu,
District  representing ‘Adanur  soil
series’». in an area of 1.5 acre. In
the first “season-Kuruvai (June-Sazp-
tember) the field was divided into

-four strips and four graded doses of

NPK “fertilisers were added to the
four strips as follows, to create as
Iarge a variation as possible in. soil
fertility.

Etrip Fertility

| N P 0, K.0
S NPT ——— L4+ 11T ) P
T . M. P, K; - o -
¥ Ni PY K] 75 ) 50 5O
MR N, Py K, 150 100 100
|V N, P, K, 300 200 200
> An exhaust crop of rice (Karuna) and Asija, 1956). Total N: and- N'

.was grown. :Subsequently, each strip
.vas divided into 43 plots and 21
Jderiiliser treatments were randomly
distributed in each strip. Each treated
‘plot was flanked, by control plots in
‘hoth sides. Rice IR 20 was grown
‘during Thaladi season (October-
'February).

The soil samples from two depths
"(0-15cm snd 15-30 cm) taken from

‘2l the ‘plots (172) before ‘the appli-

cation of fertilisers were * analysed:

for available N by organic carbon
method (Datta et al, 1962) and
alkaline permanganate method (Subbiah
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fractions in 36 control plots' of the
field were determined in portions of.
soil samples ground and passed
through 0.2 mm sieve. The N fractio-
nation flow-sheet -adopted from.Cheng
and . Kurtz - (1963) and Keeney '.and
Bremner (1964) was followed  for
characterising the N fractions. The
individual N fractions were deter-
mined as per - the .scheme- recom-
mended by Bremner (1965). Total
nitrogen in soil and N upiake by
the plant (arain and straw) were
determined by Kjeldahi's procedure
as described by Jackson (1973)
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RESULTS AND DISCUSSION

1. The deta of distribution of orgsnic N fraction in the control plots, orgaine -C% " KMrOY
N - uptnke and yisld [Qfha] are given in Table 2.

PSR
o

~ [Kglha) : :
NPK N PK NPK NPEKT
000 44 i 11122 2. vnoe
particulars . strip strip strip swip o field

e ——— ) - e i 8 el

A B A B A B A B AR

norganic - N

T 2oe
Exch, NH, 104 82 167 103 176 10.0 179 8.0 164 - .87
NO,-N 1411 17 11 20 w122 1.2 -8 1
g I
Fixed-NH., 76 58 89 6.8 a4 53 99 55 ‘B9 56
DraganiceN ‘ ,
Total Hydro-N 775 61.1 BE9 B6.9 1055 59.8 1104 614  951.59.8
Hydroly.NH ,-N 1217 95 149 9.8 169 9.6 193 10.7 158 8.8
Hexosamine 74 58 84 55 88 50 91 51 84 53
A.Acid 160 12.6 182 11.9 270 153 314 .17.4 232 146
Unlidentified
(Acid soluble) 420 331 454 297 529 30.0 508 281 477 30.0
Non-hydroly

(Acid-insol).(humin) 229 23.6 296 259 421 23.9 398 221 379 23.8

Total-N 1268 — 1627 — 1765 — | 1803 — 1591 —
(N uptake 472 — 529 — 868 — 816 — 822 —
{Yield alhe 323 — 344 — - 366 — 383 — 45.‘6: —
Organic €Y% 003 — 102 — 141 — 143 = . 104 =

KMnO.-N © 269 - 338 — 376 — 363 — . 334 —

(A = mean value:, B = Per cent ol total N in respective strip)

* The N uptske by crop ond yieid are mixed up in soil analysis dsta. in the .middle and
glso not mentioned in the title of Table. These are separate ilem's; they. may. ba\gfven in a

seporate table,
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~The'inorganic N constitutes about
16 per-cent of the total N. Among
the ‘organic N fractions, the hydro-
lysable N constitutes 60 per cent
and non-hydrolysable N about 24
per cent. Among the hydrolysable N,
the distribution of different fractions
are as; unidentified hydrolysable N,
N (UH-N)=30 per cent, amino acid
(AA): 146 per cent, hydrolysable
NHs (HA):8.9 per cent and hexo-
samine (H) : 6.3 per cent.. The levels
of N added to the exhaust crop

Relationship between forms of N with vyield, uptake soil

FORMS OF SCIL NITROGEN

ranging from 0-300 kg'ha and its
transformation in  the soil reveals
that there is rroportionate increase
in the hydrolysable N as well as in
the non-hydrolysable N. Significant
change, however has occurred in the
distribution of amino ecid (AA) and
hydrolysable NHs (HA) N fractions
The AA varies from 160 kg/ha in
the control strip to 314 kg/ha in
the strip with the level of 300 kg/
ha Corresponding figures of HA are
121 and 193 kg/ha respectively.

test methods.

Correlation coetficients between abcve factors are given in Table 3.

Tahle 3, r—values
Yield N-uptake Qrganic-C KMn0 - N
Hydrolysable - NH., 0.714* 0.gas Q.84 0.66*"
amino acid 0.70%* 0.86% 0. 74%* 0.59%
Hexosamine 0.37% 0.39" 0.456%" 0.33*
Fixed - NH, 0,76 0.81** — —_
Exch, NH, 0. 56 —_— — =

** 1 per cont signiticance

* & per cent signilicance

The important fractions of organic
I significantly contributing to yield
are AA, HA, H and fixed NHs and
exch, NHg among the inorganic N
fractions. In terms of quantitative
distribution, AA f{raction is more
important than the other two fractions.
These three organic N {ractions
mostly contribute to W uptake also,
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The contribution of fixad NHi in the
alluvial soil is also revealed.

The multiple regression of differ-
ent N fractions on grain vyield and
N uptake give significant B2 value
of 0.64** and 0.86** respectively.
The corresponding regression eguation
for N uptake is also as follows:
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1.27-0.031 Exch. NHa

-0.056 NOz - N-0.036

Fixed NHa 4 0.32.Hp*®

-0.14 Hex+ 0.099 AA**

+ 0.0067 UH + 0.012

NH (R2 = 0.86%*)
e EQR, T

N-uptake

Similar relationship of the forms
of N with organic 'C and KNnOs - N
give RZ values of 0.75%** and 0.64%*
respectively,

=

0.76 -+ 0.00059 Exch,

NH{ ~+0.00011 NO3 -
N-0.0030 fixed NHs +

~Organic.C

[Vol. ‘735 No:. 3

unidentified hydrolysable.: {urrﬁs nf

" could  be extracted by:this: pf{}cadure

0.003 HA**-0,0093 Hex ~

+ 0.00014 AA+40.000
13 UH - 0.00041 NH
(R2 =0.75%%) .

. Egn." 2

=29.80 + 0.33  Exch.

NH4 +0.87 NO3 -N+

1.19 fixed NH4 +-0.088

HA-0.19 Hex-0.12 AA

4+0.26 UH+0.091 NH
(R2 =0.64*%)
v 3 Eqn

KMnO4 -N

The multiple regression - equation
1 also reveals the predominent role
of HA and AA for N nutrition of
rice.

A comparison of partial regression
co-efficients of the above mentionad
five forms in the regression set with
organic l:arbmj},' against those in' N

A similar comparison of the. *;‘.{;f.
tial regression co-efficients DfEMnﬁq
method shows that, this_ cou!‘d be
also improved cnns;dnrahly by mad;--
fying in such a way Ihat it ‘mll_
extract to 4 less extent . hnm “un-
identified hrdrulysabla and non- hvdru.
lysable forms and to ‘a greater extent
from amino scid and hydrcivsable_
NH4 fractions. If the above mm!mned_
changes in the extraction pattern u!
these two methods are achieved, they
would ‘in effect’ parfnrm in“the labo-:
ratory what the root-extraction 'pattern
does in the field, as ;udged form-
equation 1.

The relationship of different orga-
nic-N forms significantly lnfluancmg
yield and uptake is most strong with
organic C than 'with KMnQO4 -N, This

is also reflected “in- the relationship.

with vield and® uptake by organic-C
method whichhas & *r" values of

. 062 and 0.76*%, as campared to

KMnQs - N which has a “r" - values
of 0.48** and" 0.57** . fespectively,
Howaever, since "thereis a direct re-
lationship  between organic-C - and
KMnO4 - N in these soils the possi-
bility of interconversion - from one
method to another is puss:hle from

the regression equatmq which has-
a highly significant 'r" value 'of

0.95%*.°

uptake indicate -that improvement -in.
organic catbon methed could be made -.

in such a way that more proportion

of hydrolysable NH4 , aminé acid, and
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iti. Changes"in available: N stat-

“us due 1o cropping. “An - éstimate “of

changes during the ‘sesson’ini-organic-C:
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and- KMnOg -N due to fertilisation
from thése trials show that the re-
sultant organic C varied from 0.93
per. cent in the control strip, to 1.13
per cent.in the strip with 300 kg
added N/ha. Similar values for the
KMriOs -N ranged from 269 1o 379
kg'ha (Table 2).

For the rice grown in Thaladi
season which received graded doses
of N from 0 to 200 kg/ha at 50 ka
interval the changes in the available
N status are as ioll_::-wrs: the highest
build up of organic C (0.32 pre cent)
is associated with 150-100-100 NPK
treatment ‘No 'Po Ko strip, while the
highest derleiion (-0.38 pre cent) is
for the treatment 0-50-50 in NI P} K!
strip. In terms of highest . build up
of available ™ by KMn04 methods tre-
atment 200-150-100 gives a build up
of + 63 'ka,ha while treetment £0-0-0
in N2 P2 K2 or treatment 0-50-50 in
MiPIK strip gives a highest depletion
of -63 kg ha.

The changes in available nitrogen
status for control
and sub-soils respectively show that
the depletion during one season is
of the order of -0.16 per cent .and
~-10 kg'ha for organic-C and KMnO4 -N
surface and -0,17 per cent and -16
kg'ha in sub-soil, '

Studies on the changes in avai-
fable N
and post - harvest soil samples also
bring out the possibility .of predict-
ing the post-harvest status of avai.
lable N baszd on the initial values

#

status between pre-sowing

plots in surface
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and the level of N fertilisation. Such
significant relationship for organic C
and KMnO4 - N are as follows :

Organic-C%= -0.14 + 0,002 (FN) 4
(post-harvest) 0.86 (0. C) (Initial s0il)

(R2 = 0.82%%)
Egn. 4.

KMnO4-N = 12,940,37 FN**4+0.84
(post-harvest) KMnog - N (Initial soil)
(R2 = 0 916*)
o weene EQRL B

The calculated soil test values
(KMnOs - N) for all the treated plots
in ‘N1 P1 K1 strip using the equation
5, and the experimental value agree

very closely namely 427, 438 kg'ha
respactively.

The distribution of organic N
fraction indicates that amino acid
fraction Is quantitatively more import-
ant among the hydrolysable N forms
far rice nutrition, The fixed NH4 in
the alluvial soil contributes about 6
per cent of total N and also signi-
ficantly correlates with vyield. The
non-hydrelysable N and unidentified
hydrolysable N, though quantitatively
important are not directly related to
the immediate N availsbility to the
rice crop. |

The different forms “of organic
N are better related with organic C
status than with KMnO« - N leading
to scope for improvament fn the
modilication of these methods. Since
N fertilisation -and its transformation
have a the

direct bearing with
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changes in available N status, it is
possible to monitor the N fertility
status of soil from the initial analysis
as revealed from study.
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MANAGEMENT OF RICE GALL MIDGE 0rseolis oryzae (WOOD-MASON)'
WITH REFERENCE TO TIME OF PLANTING AND VARIETAL RESISTANCE

5. UTHAMASAMY' and P. KARUPPUCHAMY®

The Incidence of rice gall midge was maximum when CO 40 was p]nmnd on
1st Soptember during samba season and when IR 20 was planted on 16th Septembor
during thaladi ssason. The incidence waa less when the plantings were made during
fugust or October. Of the 41 varieties tested. |ET 3231 was free from qalimidge
infesiation while CR 1008, IR 20, Jaya, CO 25, CO- 40 and Pankej’ recorded 5.91,
9,13, 9.80, 13.22, 14.83 and 34. 639%, rospectively,
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