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SUMMARY : Decomposition and humification of powdered plant iatericl
of Leptochloa fusca L. Kunth and Sesbania aculeata Pers. by eight swl
fungi was studied in pure culture, Maximum decomposition was causcd
by Sporotrichum pruinosum, and maximum humification by Stachybotry.
atra. Significant differences were observed in some chemical and optical
properties of humic compounds produced by these fungi.

INTRODUCTION
Organic amendment is a recognized method for improving soil produc
divity and has been recommended for the amelioration of salt-aficeiod
soils (Yadav and Agarwal, 1961; Sandhu and Malk, 1975). Suach ool
are, however, poor in microbial population, resulting in a low rate ol
organic matter decomposition. Inoculation of such soils with APPropriat
microbes or addition of decomposed plant residues may be necessarcy o

the desired effects.

The present investigation was aimed at studying the role ot furg
in decomposition and humification of  plant residucs. The fungi waed
were  previously reported highly salt-tolerant and oiticient coilulon.
decomposers (Malik et al., 1982). Some of these species e.g. Do rostrata,
Papulospora sp. and S. atra, form dark coloured phenolic polymcres
called "melanins" which are either incorporated into their myc clia or
secreted into the growth media. Melanins have been reported to participate
in soil humus formation (Haider et al,, 1974). The substrates used for
their growth were L. fusc.:a (Lf) and S. aculeata (Sa); the formor is a
highly salt-tolerant grass while the latter is a moderately salt-tolerant
forage legume. Both the grass and the legume have been proposca by
Sandhu and Malik (1975) as primary and secondary colonizers, respoc-
tively, of salt-affected soils. These substrates were chosen for the ot iy
as they can be obtained in bulk quantities from such soils for 1/.. vy

scale production of an organic manure.
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MATERIALS AND METHODS

Fuiugi in the study were isclated from salt-affected soils of Pakistan
and included: Aspergillus sydowi., A, terreus, Chactomium globosum,

Drechslera rostrata, Papulospora sp., Sporotrichum pruinosum, Stachy-
botrys atra and Tri I‘rlchndera piluliferum, Four g. powdered plant material
of LI grass or Sa legume was taken in 50 ml Erlenmeyer flasks, moistencd
with 12 ml distilled water and autoclaved. The flasks were inoculaicd
with 4 mycelial dises (10 mm) cut from actively growing margins of
fungal colonies grown on malt extract agar medium. Fach treatment was
in triplicate. Tnoculated flasks were incubated for 4 weeks at 30°C ond
shaken by hand at weckly intervals. After incubation the material was
dried at 70°C to a constant weight and the loss in welght calculated,
Portions fo the air-dried material were extracted with0.2N NaOH- (cne hr
shaking at room temp.) followed by filtration through Whatman No.)
filter paper. An aliquot of the alkali extract was aciditied to pll 2.0 .nd
incubated at 80°C for 30 min. The precipitate (humic acid) was isolatcd
by centrifupation and dissolved in 0.1 N NaOH. Cuarbon content of (he
alkali extract (humic acid + fulvic acid) and humic acid were determiied

by colorimetric method (Malik et al., 1979). The amount of e
compounds was calculated by mulhplvmg C content by 1.724 { Konond
1560) . dumification productivity i.e. ratic of humus ;m-m.u-d to O lost

(as Cﬂ.,) (Franklova and Nowvak, 1967) was alsc calculated. NitFog e
content "ol humus fractions was estimated bv micr o-Kjeldahl (Bremer,
1965) . (dr)tu_ ;l density of humic acid was taken at 465 and 665 no Lo

obtained. i iy {_ ratio.

Ll;i‘n:l’] content of the organic material was determined By an eoad
hydrolysis method (personal communication, K. Halder, FAL, Bravnsh
weig, FRG). Samples used for this purpose were first extraciod with
0.2 N NaOH to avoid co-precipitation of humic compounds during i
hydrelysis. Concentrated HCl1 (12.5 ml) was added o 250 mp of alkal
extracted material in 100 ml Erlenmeyer flasks, The flasks were stoppe e
and after 15 min. 1.25 ml cone. H,SO, was added. The lasks wece
stoppered again and shaken for 12 hrs'on a rotary shaker. After shiakiig:
the velume was made up to 250 ml with boiling water and the fla- s
kept in boiling water for 10 min. The contents were filtercd through a
pre-weighed '-.mterpd glass crucible and washed repeatedly with hot water
until pH of the filtrate was neutral. The residue (ln"hlw)u: dricd at
105°C to a constant weight.

RESULTS

As judgeed by loss in weight of the substrate, S. pruinosum causcd
maximuwe mineralization of both substrates i.e. 33 and 45% for the Prass
and the legume, respectively (Table 1). The remaining fungi mincealized
only vp to 21% of the two substrates. A. terreus a highly efficicnt
decomnoser of filtre paper cellulose (Malik et al,, 1982), was found to

be the least efficient. On the other hand, melanoid fungi namely, D,

rostra

4. Papulospora sp. and S, alra, with relatively low cellulase activity
tMalil et al., 1982) proved beiter decomposers of both the substrates.

R:ga ling the comparative utilization of the two substrates more weight
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loss was observed for the legume. Malik and Azam (1979) have also
reported simular differences in the decomposition rate of Lf and Sa.
Lienin degradation was more in the Lf grass than in the Sa legume.
Maximum degradation of lignin was caused by S. pruinosum. A. sydowi
also proved to be a good lignin degrader.. The grass Lf showed better
humification productivity in all the treatments. Among the fungi tested,
A. terreus showed maximum humification productivity, i.e. 0.78 in Lf

grass (Table 1).

Table 1. Decomposition and humification of L. fusca (Lf) and S. aculeata

(Sa) by some inoculated fungi.

Humification
Fungi % weight loss % loss in lignin  productivity
inoculated i Sa hE Sa Lt Sa
A. sydowi 15.4 20.1 2057 24.5 0.5% 0.22
A. terreus 1351 18.8 13.8 5.1 0.78 0.38
C. globosum 19.6 21.2 22,1 15.5  0.41 0.33
_Q. roslrata 19.0 18.5 24.0 18.4 035 035
Papulospora sp. 22 .8 25.8 Nil 1.5 0.27 0.21
§_. pruinosum Hemil 44.6 40.4 46.1 0.34 021
S. atra 26.1 29.1 20.3 9.5 n.43 0.37
s piluliferum 16.7 20.2 21.4 17.0 0.45 0.28

Table 2 shows the analyses of the decomposed material. S. atra

produced maxunum humic acid from both Lf grass (6.0%) and Sa legume
(3.0%). S. pruinosum and A. terreus also caused good humification of
the two substrates but the amount of humic acid was lower. In general,

more humic acid was synthesized on Lf than on Sa. The E4/E6 ratios of

Table 2. Analyses of humified L. fusca (Lf) and S. aculeata (Sa).

Fungi % humic acid % fulvic acid % lignin  3/reratio

of humic acid
inoculated 1) Sa Lf Sa Lf Sa Lf Ba
A. sydowi 2.3 1553 T+9 4.1 1327 19.2 9.4 12.0
A. tereus 3.4 1.2 8.4 T L I | 2555 BB 8.6
C. globosum i) 0.8 7Ll 7.9 18.4 22.9 5.8 6.4
D. rostrata 2.8 0.9 5:h T 1756 20.9 4.3 Va9
Papulospora sp. 2.1 0.5 b8 50 &q2 3003 8.6 10.2
___S. pruinosum 3.6 Lo 12.8 14.0 16.2 19.7 5.2 10.8
_E_ atra 6.0 3.0 9.1 12.3 21.4 28.4 Tooill 5.9
T. piluliferum i 0.5 7.3 6.6 17.8 22.0 7.8 9.6




humic acids (Table 2), which refer to the exient of the maturity of the
huiic acid molecule (Kononova, 1966), indicated that humic acid produced
from Lf was more polymerized than that produced from Sa, as indicated
by the generally lower Eq"E(-, ratio. However, fungi differed widely in
this respect. Similarly the lignin content of the final product also differed

with the type of inoculum and substrate.

The nitrogen content of humic acid (Table 3) also differed with the
nature of the substrate and inoculum. Humic acid from the grass Lf
contained 1.5-4.3% N and that from the legume Sa contained 2.7-7.5% N

depending upon the type of inoculum.

|
Table 3. Percent N content of humic acid and fulvic acid originating from
L. fusca (Lf) and S. aculeata (Sa) as a result of fungal inocula-

tion. :
Estnih Tanenabed Humic acid Fulvic acid
L.t 54 Lt Sa
A. sydowi 4.3 2t 2.5 3.2
A. terreus 2.9 4.5 3.6 4.4
_f_;_. globosum 3.4 33 4.4 A
D. rostrata 15 3.0 6.0 4.4
Papulospora sp 34 7.5 3.5 - 3.4
S pruinosum 3.3 3.0 3.8 6.8
S. atra 3.1 3.2 3.l 2.5
I. Ei]u]iferurn 4.1 5.2 3.4 Sty

Maximum fulvic acid content (14.0%) was produced in Sa inoculated

with 5. pruinosum. The rest of the fungi, except 5. atra, produced
relatively less fulvie acid; the N content of the fulvic acids (Table 3)
ranged between 2.5-6.0% and 2.5-6.8% for the Lf and Sa treatments,

respectively.

DISCUSSION

On both substrates, the high C losses produced by 5. pruinosum

may be attributed to the high cellulase activity of this fungus (Malik el
al., 1982) and its ability to utilize the lignin components, since 8.
pruinosum was the most active lignin degrader amongst the fungal species
tested. A. sydowi was also found to be an efficient lignin degrader,
although its lignin degrading ability has not been reported in the litcra-

O e a4 <1901 =S A S g Y SN N B T o M TR 15 0 Iy bl B o 4 T e P s NS L ittty s

ture. Some other species of Aspergillus (e.g. A. fumigatus) have however,

been reported to degrade kraft lignin (Drew and Kadam, 1979), as has
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S. pulverulentum (Lundquist et al., 1977) . Species of Stachybotrys and

1 o
Chaetomium arc known to liberate 14CO;3 from 4C labelled lignin 1n

intact plant tissucs (Haider and Trojanowski, 1975). Delignification of
beech wood by C. globosum has been reported (Levi and Preston, 1965).
There are few reports of the lignin degrading ability of Trichoderma
(Kononova, 1966) and Papulospora (Eslyn et al., 1075). In the prescni
study, Papulospora sp. failed to degrade lignin in either substrate.

As mentioned earlier, the amount of lignin in humified Sa legune
was higher than in .f grass. These higher values werc probably due
to preferential degradation of Lf lignin and transformation into humus
components. The hirher values for residual lignin in substrate ino ulated
with some of the melanoid fungi may be explained by the ability ot
these fungi to incorporate lignin-derived phenols into melanoid conponerit

of their cell walls (Martin and Haider, 1980)

The nature of the substrate influences the humificabion productivily
of the different fungi. However, variation of humification productivily
may also be due Lo differerces in oxidase activities of ditferent organisms
{Haid=r et al., 1975). S. atra produced maximum humic acid (6.0% ol
the -nd product), and is known ta produce phenolic precursors 1or
humic acid synthesis (Haider et al., 1975). However it scems that iu
addition to its synthetic activities, S. atra also released phenclic units
from the substrates (particularly from Lf) which also contributed to the
humic acid component. A. terreus also produces phenolic compounds in

the growth medium (Malik et al., 1979) .

The present sutdy also shows lignin degradation by A. terreus and
transformation into humic compounds. S. pruinosum was found to be the
most active lignin degrader but its phenol synthesis is not reported in
the literature. It is therefore probable that humic acid synthesized in
this treatment consists of lignin degradation products. However, the low
amount of humic acid produced by this fungus suggests that any lignin
derived phenols were metabolized as C. source or appeared in the fulvic
acid fraction. Although A. sydowi degraded lignin from Lf and Sa and
is capable of phenol synthesis (Haider and Marti.n, 1970), its contribution
to humic compounds was Very sm.ll. Some of the melanoid fungi tested
did not show extensive humic acid synthesis although some of them
degraded lignin in both substrates. Their low humic acid content may
be due to incorporation of phenolic units into their melanoid componern:

(Martin and Haider, 1980) . However, addition into soil of material pre-
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viously decomposed by melanoid fungi may significnatly add to soil humus

(Malik et al., 1982), Maximum fulvic acid

treatment may be related to its lignin deg

fulvic acid content in S, atra, é sydowi and A

production in 5 Pruino..m

rading ability, and . highier

terreus Lo thar

pheno]*syntl)c-sizing as well as Jignin—dvgnm!ing properiies,

The studies reported here indicate that S. Pruinosum is a desie. e

species for efficient decomposition of lignocellulosics iike L grass and

Sa legume applied to soil when the objective s high U evolution.,

order to achicve better humification, S. al

this case howcver, the amount of humus

ra may be more suitable. Li

produccd Ber wuhit O lus

low. For hest humification productivity thercfore 4. Lerreus way

better choice,
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