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EVALUATION OF FUNGICIDAL PROPERTIES OF LIGNIN ACETIC ACID

Part II.—Studies on Treated Jute Seeds in Infested Soil

M.I. ALi, Q-A. AeMED AND M.H. KHUNDKAR
Department of Chemistry, University of Dacca, Dacca, East Pakistan

In view of the promising results obtained in
the previous work,! elaborate studies were under-
taken on jute seeds differently treated with lignin
acetic acid for controlling the diseases of jute
plants caused by various fungus organisms. Pre-
liminary experiments were carried out with a
sample of C.G. variety of Corchorus olitorius that
showed 14.09, contamination with AMacrophomina.
The seeds were surface sterilized with 0.5%
solution of lignin acetic acid as seed.protectant
and allowed to germinate on wet filter paper in a
sterilized petri-plate. The result was satisfactory
in so far as these seeds have shown no evidence
of toxic effect upon the germination and the
extent of the disease was brought down from
14.0 to 2.0%. This inspired further study of the
problem, particularly in disease infested soil.

Experimental

The detailed experiments relating to the control
of fungal diseases of jute plants were done with
only two organisms, viz., Rhizoclonia sp. and
Macrophomina phaseoli, which are reported? to
cause heavy damage to the seedlings.

L. Preparation  of treated  seed  samples :
A sample of C.G. variety of Corchorus olitorius
was treated with lignin acetic acid in three diff-
erent ways as described below. Fifteen samples
of treated seeds (five for each treatment) and one
of untreated seeds were stored for about 6 months
for investigation.

Treatment 1 : The alcoholic solution of lignin
acetic acid was diluted with distilled water to a
large volume to make 0.5% and 1.09, solutions
separately. The seeds were surface sterilized
with this solution, dried and stored carefully.

Treatment 2: A 5.0% water suspension of
lignin acetic acid was prepared and the seeds
were treated with it, dried and stored.

Treatment g : A dry powder of lignin acetic
acid (6.6 9, by wt.) was added to the seeds and
mixed up intimately by mechanical means, after
which the seeds were stored.

II. Preparation  of  infested  soil :  The
sterilized soil was kept open for about 7 days to
vent the unwanted gases. The soil was then made

properly wet and the requisite quantity was
taken in several earthen pots. "Previously grown
fungus organisms* were mixed with the required
quantity of sterilized soil by a mechanical process.
A 2 inch layer of this inoculated soil was spread
over the sterilized soil previously fiiled in the
pots. The pots—now containing two layers of
soil, the upper layer profusely contaminated with
the organism and the lower layer without
pathogen—were kept aside for 7 days to obtain
a uniform distribution of fungus throughout each
pot, after which they were ready for sowing.

HI.  Sowing and collection of  data: It
was felt necessary to keep 5 pots for each sample
of treated and untreated seeds, 10 seeds being
sown in each pot. The pots were kept at room
temperature (about 27°C.), the requisite quantity
of water being supplied regularly. The number
of seeds germinated, as well as those dying- before
and after germination were noted every day for
the first 5 days, and thereafter every fifth day.
The final results after g0 days are presented in
Tables 1, 2 and 3.

From the tables, it seemed that about 109,
death always occurred with both treated and
untreated seeds in sterilized soil without any
pathogen. Sometimes the plants appeared to be
healthier with treated seeds. In the case of un-
treated seeds in RhAizoctonia infested soil, the death |
record was 649, whereas with the treated seeds
it has been brought down to 8-129, in different
samples. In experiments with AMacrophomina, on
the other hand untreated seeds showed 429%,
deaths, which were lowered to 269, in the treated
seeds. As far as could be observed, lignin acetic
acid showed no toxic effect upon the germination.

Discussion

On the basis of statistical probability the results
can be tested for signifiicance as follows:—

B—P

> 2 for definite significance,

Vo2 fo,2

* Test orgunism grown for 7 days in sterilized medium
prepared as follows : 100 g. rice-husk ; 2.5 9 glucose ; 4.7%
ammonium sulphate; and 30 cc. water.
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TABLE 1.—GERMINATION OF VARIOUSLY TREATED JuTE SEEDS IN DIFFERENT PoTTING SOILS.

Nature of inocculum and 1 2 3 4 - 5
treatment f i ~ ¢ - -~ - - Remarks
G PrD PoD G PrtD PoD G PrD PoD G PrD PoD G PrD PoD
Control sterilized oil, without G =50 ie. 1009,
inoculum and untreated seeds : PrD="0' 0
used 0 —1 10 — 2 10 — 1 10 — 1 10 — -— PoD= 5 ie. 109%
Sterilized soil without inocculum G =49 ie 9%
and treated seeds (1.09 alcoho- PrD'="1"e, “2%
lic solution) 4 10 —1 10 =1 10 — 1 10 — 1 958 1o PoD= el i1098
Sterilized soil without pathogen G =48 ie 9%
and treated seeds (5.0 9,water PrD =21t iles 820/
solution) 10s—ralivey 950 —r9 MR D808 e IRIDY, i 10 PoD="4r1e 5 8108
Sterilized soil without pathogen ' G =49 ie, 98%
and treated seeds (6.69, dry BriDi= 184 ireril B2 U
powder) 10 — 1 10 — 1 9 1 — 10 — — 10 — 1 BoD= 3 “ies 1690

TABLE 2—GERMINATION OF VARIOUSLY TREATED JUTE SEEDS IN SOIL INFESTED wiTH Rhizoctonia sp.

Nature of inocculum and 1 2 3 4 5
‘ s N s N S Remarks
BEsdtrent GPrD PoD G Prd PoD G PrD PoD G PrD PoD G PrD PoD
Steelized soil infested with 9 1 7 OFF S UG w10 25 F5 S0 s S il O s T G = 48i.e 989
Rhizoctonia sp. and untreated PrD = 2ie,..4%
seeds. PoD =.30i.e. 609
Stérilizcd soil infested with 9 1 — 9 1 — 10 — 1 b 1psl 9 1 — G = 46ie. 2%
Rhizoctonia sp. and treated seeds Pl iecainidrile 8 0%
(1.09, alcoholic solution) Pol) = 9ie. 490
Sterilized soil infested with 10 — — 9 1 — 10 — 1 10 — — 9 1 1 G = 48ie. 9%
Rhizoctonia sp. and treatcd seeds BrD) = 2ie 49
(5.09% water suspension) PoDi= . 2ite:; 490
Stetilizédi-soil? infestedV Twith' &9 Tl =0 — " ="""9 T 9 10 — 1 G = 47ie 949%
Rhizoctonia sp. and treated seeds Pr) =""3%"e" "6 0
(6.6, dry powder) PoPi= il e 8207

TABLE 3.—GERMINATION OF VARIOUSLY TREATED JUuTE SEEDS IN SoIL INFESTED WITH Macrophomina.

Nature of inocculum and 1 2 3 4 5
e G PtD PoD G PrD PoD G PrD PoD G PrD PoD G PrD PoD R

' G =46 ie 92%

Sterilized soil infested with Macro- PrD = 4 ie. 89
phomina and untreated seeds 8 278 9 1 — 10 — 2 10 — 2 9 1 5 PoD = 17 ie. 349,
Sterilized soil infested with Macro- G =45 ie 9%
phomina and treated seeds (1.0%, PiD = 5, ie 109%
alcoholic solution) 9l 2 Ol 91 2 8§ 2 2 10 — 3 PoD'= 10 "1.e. " 209}
Sterilized soil infested with Macro- G =46 ie. 2%
phomina and treated seeds (5.0%, PrD), =14 “ite: s 89
water suspension) Ogiie 20 Ol -1t 10 — <3 8 2.;:1.10,.— 2 « PoD— .9 ‘e 180/
Sterilized soil infested with Macro- G =44 ie 889
phomina and treated seeds (6.6 %, PrDi= 6 ie. 1290
dry powder) gF2=2 OREst IS i el s | 9 1 2 10 — 3 PoD.=A1.4%. 229

G—Number of seeds germinated ; PrD—Pre-emergent death; PoD—Post-emergent death.
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where P; and P, are the proportions of death' in
the control and the other experiment in question,
and ¢; and o, are the variances of P; and P,
respectively. The value for the above experi-
ments are given in Table 4.

TABLE 4.—SIGNIFICANCE TEST FOR
EFPECTIVENESS OF TREATMENT AGAINST
RHIZOCTONIA AND MAGROPHOMINA

(Values of (P;~P,)/4/01240,2 are given)

Type of treatment with|  Rhizoc- Marco-
lignin acetic acid tonia phomina
1 9, alcoholic setution 6.36 1.26
5 % water suspension 7:2% {(E
6.6 9%, dust suspension 7.23 1.02

In view of the above results it appears that all
the results obtained against Rhizoclonia are signi-
ficant (i.e., greater than 2), but in the case of
Macrophomina the results are insignificant or at
best barely significant.

Thus we may conclude from our experiments
carried out on Rhizoctonia sp. and Macrophomina
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infestation in soil that the treatment of seeds with
(i) 1.0% alcoholic solution, (ii) 5.09, water
suspension or (iii) 6.6%, dust of lignin acetic acid
is entirely effective in controlling the diseases
caused by Rhizoctonia sp., the mortality being
brought down from 64%, to 8-129%,. The results
against Macrophomina, although promising cannot
be constituted as statistically significant.
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