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Table 2. Effect of intoreropping on the incidence ol the loal spot and rust disesses of groundnul.

Paor cent disease indox
Trealmant Mean of two lecalions
Late leal spot Rust
T 3155 36.54
’ (34.15) (37.13)
T 3385
2 (33.04) (35.62)
T 321 36.44
’ (34.47) (37.06)
2484
T (8292) 136.20)
Ts aras
{34.63) (37.53)
T 36,20
(34.35) (37.00)
Ty 3412 38.45
{35.84) (38.28)
COD (0.05) 2.20

Mean of three replications.
Dala in parenthesis are arcsine Iransiormed value.

Madras Agric, J.78, (1-4): 24-26 Jan-Apr, 1991
https://doi.org/10.29321/MAJ.10.A01818

EFFECT OF GRADED LEVELS OF POTASSIUM ON
PECTINOLYTIC AND CELLULOLYTIC ENZYMES IN
BLAST INFECTED LEAVES OF RICE
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ABSTRACT

The effect of increasing doses of potassium agains! Pyricularia oryzae inoculation
on the production of pectinolylic and cellulolytic enzymes in inoculated leaves was studied
in rice variety IR.50. The activity of prolopectinase (PP), polygalacturonase (PG), poly
galacturonale trans - eliminase (PGTE), Peclin trans - eliminase (PTE) and cellulases
{Cy and C.) was found to declne due to higher levels of potassium. On the olher
hand, B - glucosidase activily was enhanced markedly as the rate of potassium
application increased. The increased B - glucosidase activity due 1o increased application
of potassium inhibited the lesion development, thereby resisting the entry of the pathogen

into the host,
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Rice crop suffers from a number of
fungal, bacterial and viral diseases. A fungal
disease, blasl incited by Pyricularia oryzae
Cav. causes severe reduction in yield upto
80 per cent (Muralidharan and Venkata Rao,
1981). It is possible to induce resistance in

crop planis by balanced application of ferti-
lisers. Application of potassium ferilizer was
found lo impart disease resistance (Trolldenier,
1969). Enzymes are known to be the important
chemical weapons of the pathogens. Hence
a polcullure experiment was conducted 1o
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ENZYMES IN BLAST INFECTED LEAVES OF RIGE.

study the effect of potassium application on
pectinolytic and cellulolytic enzymes in patho-
genesis with blast fungus.

MATERIALS AND METHODS

Pot cullure experiment was conducted
in a randomized block design with four
replications during Navarai (January - April)
1986 season, in leak proof cement pols of
size 18" x 12" x 12", They were filled with
30 kg of clay loam soil collected from the
Universily Experimental Farm. The rice variety
IR 50 was grown in these pots. Different
levels of potassium viz., 0, 25, 50, 75, 100
and 125 Kg'ha were calculated on area basis
and applied at two splits as muriate of potash.
The nitrogen and phosphorus were also applied
uniformly at the rate of 100 Kg and 50 Kg/ha
1o all the pots respectively. Half of the nilrogen
and polassium and entire phosphorus were
applied basally and the other half of nitrogen
and polassium applied 25 days after trans-
plantation. Fifty days old plants were inoculated
with the pathogen by spraying the spore
suspension of the pathogen. Filteen days after
inoculation, the inoculated plant leaves were
collected and the mycelial growth on the
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suface was washed repeatedly in sterile
waler. The affected portions were cut into
small pieces and enzymes were exiracted by
following the method of Sridhar et al. (1969).
The activity of pectinolylic enzymes viz.,
protopectinase, polygalaciuronase, poly-
galacturonate trans-eliminase, peclin trans
-eliminase was estimaled by adopting the
method followed by Mahadevan et al. (1965).
The cellulolytic enzymes viz, Ci, Cyx and
B glucosidase were assayed by adopting the
methods followed by Hussain and Dimond
(1960) and Nelson (1944).

RESULTS AND DISCUSSION

The aclivily of protopeclinase, poly-
galacluronase, polygalaciuronate frans
eliminase, pectin frans - eliminase decreased
significantly with increase in potassium levels
(Table 1). Similarly, the aclivity of enzymes
Ct and Cy (Cellulase) was found to decrease
significantly due lo rise in potassium supply.
On the other hand, B glucosidase aclivity in
inoculaled plants was significantly increased
as a resull of higher rates of potassium
application (Table 2).

Table 1. Effect of graded levels of polassium on the in vivo production of pectinelylic enzymes by

Pyrieularle oryzae on IR 50 rlce variety,

Rate of . - Perceni Percent Farcen!
polassium Pmc?nlage il PG reduclion PaTER reduction  PTE@@  reduction
. of disease  Produ- Produ- produ- :
application Inclex clion ction over ction over Production over
Kofha. control conirol control
0 6680 ) 23.7 148 - 13.7 -
25 58.30 dds 203 14.35 128 1361 111 18.968
50 49.40 FIFRrS 171 27.85 106 2838 8.5 3066
75 ar.ze + 14.7 37.97 8.1 45,27 7.a 4672
100 28.21 + 11.8 49.74 7.0 52.70 E8 57,66
125 2242 + B0 63.02 54 60.81 49 £4.23
SE. 0.564 D679 0,330
Cc.D. 1.698 1.847 0.988

@@

Macaration of polalo dise; + 10 +++ increase in activity

Percent loss in viscosity ol 0.75% sodium polypectate at the ond of 120 minules.
Parcent loss in viscosity of 1.2% sodium polypactale at the end of 120 minutes,
Percent loss in viscasilty of 1% citrus peclin at the end ol 120 minutes.
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Table 2, EMcet of graded levels of polassium on the In vivo production of cellulelytle enzymes by
Pyrfcularie oryzee In IR 50 rice varlety.

Rate of Par cont Per cent ) Per cent
Potassium E?EE'E;E: acf;:rlly reduction Cr’ reduction glucf&i jasr  Inorease
application Indox units over activity avar activity ovar

Kgtha. eantrol contral control
] 66.80 4.2 - 31,40 - 1,18 -
25 §9.30 3.5 1667 26.70 14.97 1.35 14.41
50 49.40 2.8 33.33 24.25 22.71 1.60 35,59
75 ar.az2 2.3 45.24 2285 27.23 1.75 48.31
100 28.21 1.8 57.14 20.35 35,19 185 | . 6525
125 2242 1.3 69.05 19.20 3885 2.00 £9.49
SE. 01837 0.3873 00423
cD 0.5834 1.1670 0.1304

*  Par cenl loss in viscosity of 0.5% carboxymethyl cellulose (CMC) at the end of 120 minutes
** Mg of reducing sugars liberated lrom 1% arbulin/100 mi.

In the inoculated plants, the abilily of the
pathogen {o produce PP, PG, PGTE and PTE
and Cy and Cx was markedly repressed by
potassium application at 25, 50, 75, 100 and
125 kg/ha. The reduction in the activity of
these enzymes was marked with increase in
the potassium level. The maximum inhibition
on the production of all these enzymes was
noticed at 125 Kg potassium/ha. The role of
potassium in suppressing the. aclivity of
pectinolytc enzymes (PP, PG, PGTE and
PTE) and also of C1 and Cy was reported
by Habibullah and Prasad (1978) and
Jayasekhar and Prasad (1986). Specified
hydrolylic enzymes have been described to
effect the cleavage of 1-4 glucosidic linkage
of pectin substances. The augumentalion of
f - glucosidase activily due lo potassium
application may contribute lo the increase in
the phenolic levels in plants by releasing the
bound phenolics from glucosides. This might
play a role in building resistance in planis
lowards the invading pathogen{s). Similar
report was also been reporied by Goodman
et al. (1967) and Jayasekhar and Prasad
(1986).

REFERENCES

GOODMAN, R.M., KIRALY, Z. and ZAITLAIN, H. 1967,
The Blochemistry and Physlelogy of Infectious
Plari Diseases. D van Nostrand Co. Inc., Princeton,
New Jersay, P. 354,

HABIBULLAH, V.M. and FRASAD, N.N. 1876. Eifec! of
potassium and growth and production of pectinalytic
and cellulolytic enzymes of Fusarlum oxysporum
I, melonis. Indlan J, Exp. Bio,, 14 : 733-724,

HUSSAIN, A, and DIMOND, A.E. 1980, Aele of cellulplytic
enzymes in paihogenesis by Fusarium oxysporum
. lycopersicl, Phytopath., 50 : 328-333.

JAYASEKHAR, M. and PRASAD, N.N. 1986. Effect of
levels of potassium and nitrogen on pectinalytic and
cellulalytic enzymes and Sarocladium oryzee incc-
ulation in rice,J. Pol. Res., 2(4) 1 144-147,

MAHADEVAN, A. 1885 Biochemistry of resistance in
cucumber against Cladesperium cucumerlanum |,
the role of cucumber phencls on the growth and
secretion ol peclinalytic enzymes and in pectinalytic
enzymes activity, Indlan Phylopath,, 18 : 323-324,

MURALIDHARAN, K. and VENKATA RAO, G, 1881, Economic
management of rice blast disease with systemic lungicides,
(Abst) Indian Phytopath., 34 1111,

NELSON, M. 1944, A photomelric adaptation of the
somozyi methed lor the determination of glucose, J.
Biel. Chem,, 153 ; 375-380.

SRIDHAR, R., CHANDRAMOHAN, D. and MAHADEVAN,
A. 1959, The role of parasites and its metabalites
in triggering host physiclogy. Phytopeth, 2., 64 :
21-27,

TROLLDENIER, &. 1965, Cerel diseases and plant
nutrition. Potash Review,, 23 : 1-13.



