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INFLUENCE OF PLANT PARTS DECOMPOSITION ON THE DECDMPGSITI‘UN
OF SOIL ORGANIC MATTER

A, TAJARAJANT AND 5, CHELLAMUTHU®

The addition of fresh plant material to soil has been repoited 1o accelerale the docam-
posiflon of indigenous organic matier. In some studics this claim has been disproved,
This was tested using ''C labelled tissues of leaves, siers ond rools of maize plants of
differant maturity stages in a laboratory study on & clay loam soil containing 0,49 percent .
organic carban.  Plant materials added to the soils accelerate 1he decomposition of fndi-
genous organic matier; plant. leaves and stems decompose more rapidly than the rools:
incraased loss of soll organic matter was obtained in tha case of only T4-day .old plant
materials,  Similar rends were obsarved in caze of expenments conducted with maisture
lor 14 days, Considersbly less soil organic matter decomposition wes found in a compas
rable fime after the addition of the plant materials in the preincubation axperiments  than

in the non-preincubation experiments.

Development of tracer techniques
using "C, has made it possible to
measure the decomposition of indige-
nous organic matier in soil concur-
rently with the decompuosition of
added fresh material. Several reporis

of such studies (Broadbent and
MNorman,  1946; Broadbent, 1947:
Broadbent and Bartholomew, 1948.

Hallam'and Bartholomew, 1853; Daita
and Goswami, 1262; and Sorensen,
1963) have shown an acceleration in
the soil organic matter decomposition
rate as a result of fresh plant material
additions. Other reports, particularly
in the case of organic soils, (Binge-
man et al,, 1953; Stotzky and Mor-
tensen, 1857) shown no such effect.

Apparently, the addition of plant
materials to soils does not always
increase the rate of organic matter
decomposition. it is desirable to
investigate the factors controlling
this response in more detail. The
investigation reported in this paper

concerns the influence of decompe-
sition of plant parts on the decompo-
sition of soil organic matier when the
plant materials are incorporated in
the soil.

MATERIALS AND METHODS

Labelled plant materials used in
this study were obtained by growing
maize plants in soil to which NaH

t'CO» have been added (Scharpenseel,
1971).

The s0il used in this investigation
was a clay loam with 0.48 per cent
organic carbon and pH 8.1. Some
of the soil samples taken up for this
study were preincubated in a moist
condition for two weeks and some
were not preincubated. This dual
approach was used because the arti-
ficial stimulation of soil micro- -0rga-
nisms that occurs as aresult of drying
and rewetting soil could affect de-
composition of both indigenous and
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Table 1 Carbon loss and balance Trom soll incubated with MC-labelled plant material Tor 28 days
Soil pat preincubated with moisture (Mean of twe replications)

Plant material odded Soil carban loss (mg) Soil control C loss
{Maize} ' Control  Plant mstarial minus Soil C loss
added 1o soil {mg)
T-day ald leaves 34 6O - 26
Siems a7 62 - 25
Hoors a7 a7 =10
Td-day old lenves ar 70 - 33
Stems 37 60 - 23
Roons 37 7 - 10
?1-day old faaves 24 4G - 52
. Stems ad AG - 12
Roots 34 42 - 8
28.day ol leaves a7 48 -1t
Stoenms ad 46 - 12
Aoots 34 40 ) - B

Tahle 2 Corhon loss and balance from soll incubsted with MC-lsbelled plant material for 28 days
Soil pre-incubated with moisiure, (Mean of two replications)

Plant material added Soll carbon loss' (ma) Soil central C loss

{Maize) Control Flant material minus Sail € loss
added to soil : {mg)
T-dnys old leaves 21 41 —m
S1ems N 40 — 15
Roots. 22 30 — 8
14-days ald leaves 22 47 - 35
Stems 2 28 — 17
Roois 21 28 —_ 7
2i-doy old leaves 21 20 e
Slems 21 29 —
Aeoots 21 27 —_
28-goy -ald loaves: 22 30 i
Stems 22 31 —_
Fools 22 7 -
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added organic matter.  After the pre-
treatment of the soil. 1C-laballad
plant material was added to the soil
and the system was incubaied for 28
days. The various "‘C-labelled plant
materials used were 7, 14, 21 and 28-
days-old maize leaves, stems and
leaves, Two ineubation controls
were included, a control for the soil
and a contiol for the "“C-labelled
plant matetial.  The soil control
(without added plant material) provi-
ded decomposition rates of indige-
nous soil organic maiter and the V(-
labelled plant material control (incu-
bated in inoculated sand) provided
decomposition rales and specific
activity data.

The samples of soils were jneu-
bated at room temperature with one
per cent additions of the respective
plant materials. Moisture confent
at the beginning of the incubation
was at field capacity. In all cases,
50-g samples of the soil, in duplicate:
were incubated in 250-ml Erlenmeye;
flasks in a closed system. The '‘C.
COs evolved due to decomposition of
plant materials was trapped in 0.5 N
NaOH, a suitable aliquot of which
after precipitation with Ba(OH), was
counted in a proportional counting
system (Type PCS 15B of ECIL,
Myderabad).

RESULTS AND DISCUSSION

The conclusions drawn from the
present investigation (vide Table 1
and 2) are : Plant materials added to
the soils accelerate the decomposition
of indigenous organic matter; Plant
eaves and slems decompose more
apidly than the roots; Considerably
ess soil organic matter decomposi-
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tion is found in a comparable time
after addition of the plant materials in
the pre-incubation experiments ‘than
the in nun-preincubatiun experiments,
This, of course resulted from the dis-
appearance of the readily decom-
posable fraction duling the pre-incu-
bation. Increased loss of soil organic
malter was obtained in the case of
only 14-day old plant materials.

Several reports. as mentioned
earlier, have shown an acceleration in
the soil organic matter decomposition
rate as a 1esult of fresh materials ad-
ditions and the results of this study
corraborate with those. Giher reports
show no such effect. This is because
soils and organic matter differ very
markedly in their formation and
nature. Joffe 11855), when dealing
with the principle of soil zonality,
suggested that organic mattter tarmed
in one zone may be significantly dif-
ferent from organic matter formed in
another zone, Organic matter formed
in the Praitie soils may be more sus-
ceptible to decomposition than arga-
nic matter formed in the semi-tropical
afeas. Possibly, green manuring
would not reduce the organic mattey
content of soils in zones where the
most resistant soil otganic matter is
found,

The course of the decomposition
depends on the relative rates at which
the heat is produced and dissipated in
the initial stages, for these determine
the temperatures at which the decom-
position takes place and hence ths

composition and activity of the micro-
flora. These relative rates are cont-
rolled by the decomposability of the
subst_ances, the moisture content and
aeration as brought out by this inves-
tigation,
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" Another factor that may be of
inftuence. is the relationship of the
amount of plant material added 1o
the soil to that already present. In
an area where the soil organic matter
is readily susceptable to decomposi-
tion, the addition of a quantity of
plant material that is large in com-
parison Lo the organic matter already
present may be expected to accelerate
the decompasition of the soil organic
matter.

The stage of maturity of the ad-
ded plant material may also influence
the decomposition of both the added
plant material and Lhe soil organic
maiter. The results of this investi-
gation bear out this fact.
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