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Biopotency of Promising Plant
Extracts against Rice Sheath Rot Disease

I. Yesu Raja and M. Syamala*
Department of Plant Pathology,
Agricultural College and Research Institute, Madurai - 625 104

Partially purified protein fraction of leaf extracts of Convolvulus arvensis, Acalypha indica,
Catharanthus roseus and Ocimum tenuiflorum at 100, 250 and 500 ppm effectively inhibited
the mycelial growth, sporulation, spore germination and germ tube elongation of Sarocladium
oryzae. Non-protein fractions were less effective. In pot culture experiment, spraying of leaf
extract of C. arvensis protein fraction at 500 ppm recorded the maximum disease reduction
which was on par with protein fractions (500 ppm) of A. indica, O. tenuiflorum and C. roseus.
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Rice sheath rot caused by Sarocladium oryzae is
a serious disease affecting in all rice growing areas of
Tamil Nadu and there was 85 per cent yield loss
(Prabhakaran et al.,, 1973). The leaf extracts of
Ocimum sanctum, Curcuma longa, Datura metal and
Azadirachta indica inhibited the spore germination of
S. oryzae (Komala et al., 1988). Selvaraj and
Narayanasamy (1994) reported that the seed extract
of Tribulus terrestris and leaf extract of Agave
americana effectively inhibited the spore germination,
germ tube elongation and mycelial growth of S.
oryzae. Extract from tender stem of Euphorbia tirucalli
and leaf extract of Urginea indica reduced the
sporulation of S. oryzae. Dried leaf extract of Ipomoea
spp. effectively inhibited the mycelial growth of S.
oryzae (Rajappan et al., 1997).

Materials and Methods

In order to find out the nature of the active principle(s)
effective against sheath rot pathogen, leaf extracts (10%)
of Acalypha indica L., Ocimum tenuiflorum L.,
Convolvulus arvensis Burm., Catharanthus roseus (L.)
G.Don., Datura stramonium L., Cymbopogon martini
Wats., Ipomoea carnea Jacq., Pithecolobium dulce Roxb.
& Benth., Bougainvillaea spectabilis Willd., Vitex negundo
var. purpurascense (L.) Siv. & Mold, Quisqualis indica L.,
Eucalyptus globulus Labill., Phyllanthus emblica L.,
Thevetia peruviana (Pers). Merr., Euphorbia hirta L.,
Parthenium hysterophorus L., Polyalthia longifolia Benth.,
Tabernaemontana divaricata (L.) R.Br.ex. & Schult,,
Curcuma longa L., Acacia leucophloea Willd., Pongamia
glabra Vent. and Phyllanthus niruri L. were fractioned and
the various fractions were assayed for their ability to
induce resistance to S. oryzae.

Protein and non-protein fractions

Leaf extracts were mixed with equal volumes of
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saturated ammonium sulphate and the mixture was
left to stand overnight. The protein precipitate was
collected by centrifugation for 20 min at 10,000 rpm
(Van Loon et al.,1987). The protein fractions were
then dialysed against running tap water. Then, these
fractions were lyophilized in a lyophilizer. The required
amount of lyophilized protein was dissolved in 80 per
cent alcohol to get 100, 250 and 500 ppm
concentrations. Alcohol was allowed to evaporate and
the remaining solution was made up to original
volume with sterile distilled water. The effect of these
solutions on the mycelial growth, sporulation, spore
germination, germ tube elongation and on the disease
intensity was studied. Similarly the effect of the non-
proteins fraction at dilutions of 1:100, 1:50 and 1:25
were also tested.

The efficacy of protein and non-protein fractions
of plant extracts on the mycelial growth and
sporulation of S. oryzae was assessed by poisoned
food technique (Schmitz, 1930).

The efficacy of protein and non-protein fractions of
plant extracts on spore germination and germ tube
elongation was assessed by the slide germination
technigue described by the Committee on
Standardization of Fungicidal Tests (CSFT, 1947).

The effect of protein fractions at 100, 250, and
500 ppm concentrations and non-protein fractions
at dilutions of 1:100, 1:50 and 1:25 on sheath rot
intensity was also studied by spraying the fractions
on 85 day old CO 43 rice plants under pot culture
condition. After 24h, the plants were inoculated
with S. oryzae. Ten days after inoculation, one
more spraying was given with the same treatments
on the respective groups of plants. Suitable control
was also maintained for each treatment. Sheath rot
intensity was assessed based on the new scoring
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Table 1. Efficacy of fractions of leaf extracts against mycelial growth of Sarocladium oryzae
Per cent mycelial growth inhibition *

Plant Conc. of protein fraction (ppm) Conc. of non-protein fraction (dilution) Mean
100 250 500 1:100 1:50 1:25

Acalypha indica 44.19san  53.57233 59383182 10 37.ma  11.6lamas 15.62 332 32442
Ocimum tenuiflorum 415202 48.66%6-38 5g 25al-ad 7 58uras  9.82usas 13.84azas  29.62 0
Convolvulus arvensis 46.8827-3% 54923285 §0.71 3 10 2Gamaw  10.71amws 15.61332 33182
Catharanthus roseus 424102 50.892437 58 4g83l-a3 7 14am0s  9.8lazsazs 13,39aman 30.354
Datura stramonium 39.20u0us  46.43%7-39 50902427 4.90meass  6.35m1ass  9.82assam 26.28°
Cymbopogon matrtini 27.69az5231  32.15a1sa2s  36.61a1s-ais 4.02a46-248 5.81atrasr  7.1dawass  18.9067
Ipomoea carnea 37.94a2a17  41.52a0a1s 49 55a58 6.68a40-a45 8.03a36a42  10.26a4-a38 25.66°
Pithecolobium dulce 37.50ai2a17  40.62a0a14 44 64as-a10 5.80a41-247 6.70a10245  Q.37a35200 24.11°
Bougainvillaea spectabilis 30.81a20a27  33.48a7-a24  38.84at1-a16 4 AT ass-aas 5.36aiza47  8.04a36.202 20.17d%
Vitex negundo var purpurascense 29.02:24220  34.83a1s:222  37.50a1z-a17 4.,02aas-a18 5.80s41:047  6,25a41-a46 19.57¢f
Quisqualis indica 34.81lasa22 36.61lazas  40.62a10a14 44504508 5.8]ana7  8.48a3san 21.809
Eucalyptus globulus 26.34a27-a31 31.25a19-a26 35,72a14-a20 3.57a47-a48 5.36a42-a47 6.7 0a40-a45 18.l6fghi
Phyllanthus emblica 25.00a29a31  30.36a2a27 35,7 2a14020 4.020a6-248 5.36uratr  6.70m0as  17.86N
Thevetia peruviana 27236231 31.26a19026  36.61a13-a18 4.02a46-248 5.36a42a47  7.14a33:240 18.60¢fh
Euphorbia hirta 29.46a23a20  34.37atsa2s  38.40a12-a17 4. 47504 5.81aa1a7  8.04a35-242 20.09%
Parthenium hysterophorus 26.34aras  31.71asazs  36.16a1a10 3.57arass  4.46usws  6.70uoass  18.160N
Polyalthia longifolia 24.11a0a  29.46:s20  34.83aisa22 3.12%%8 4 90uzas  5.8lawwar 17.04N
Tabernaemontana divaricata 23.21%31 28 13uwsa0  33.93u6a 3.12%%8 4 0lascaw  5.8lasasr 16.371
Curcuma longa 25.44a2831  29.9lazeazs  35.28a1s-a21 3.12348 491z 5.36uzar  17.3490
Acacia leucophloea 27 23wsas1 32 14awars  36.16asas 4.02u6at8  4.90wsass  7.1dasoass  18.6087N
Pongamia glabra 24.11a0a31  30.81a0a27  35.26a1sa21 3.57a47as A.AGassaas 5. 8Tasmasr 17.349hi
Phyllanthus niruri 23.66a30a1  27.69a25a31  33.48a17-a24 3.57a4-aa8 44658 5, 3Baaa47 16.371
Control 0.00%4° 0.00%4°%  0.00%4° 0.0034° 0.00%4%  0.00%4° 0.00!
Mean 30.18¢ 34.03°  40.222 4.77f 6.08¢ 8.19¢

CD (P = 0.05), Treatment : 1.28 ; Concentration : 0.66; T x C : 3.14, *Mean of three replications, (Data in parentheses are arc sine transformed
values) In a column, means followed by common letter(s) are not significantly different at 5 % level by DMRT.

system developed by Narayanasamy and Results and Discussion
Viswanathan (1990). The disease index and per

. . Mycelial growth
cent disease reduction were worked out. Y g

The results on the efficacy of protein fractions of

Table 2. Efficacy of fractions of leaf extracts against sporulation of Sarocladium oryzae

Per cent sporulation inhibition*

Leaf extracts Conc. of protein fraction (ppm) Conc. of non-protein fraction (dilution) ean
100 250 500 1:100 1:50 1:25

A. indica 46.243538 55 p4a2a3 61.2021 13 44asen  17.16w2ra8  20.12a26 027 35.572
O. tenui florum 40.35:0as 48.452486 54483283 15 6800 16.40aaz0 19.37wea2 31.96°
C. arvensis 44.79a620 53.722a 58.208132 13 Afusa  16.40wra0  19.43w6a27 34.332
C. roseus 40.32a9-a13 49.97a3-a6 5524612 a3 11.92a30-a33 14.17a28-a30 19.4Qa26-a27 3184b
D. stramonium 36.56a12-a18 45.52a5-a9 50.72a3a5  10.44a31-a36 11.20a30-a3¢  14.2Qaz8-a30 28.11¢
C. martini 33.60a1a20  38.04arrars  41.04asa12 7.48a3530 0.68wza3 12,680z  23.75%19
|. carnea 33.56a16-a20 38.04a11-a16 44.76a6-a10  10.47as1-a35 12.72a29-a32  16.4Qa27-a29 2599Cd
P. dulce 28.36az1-a24 35.08a14-a20 40.35a9-a13 9.7 2a32-a36 11.99a30-a33  13.44azs-a31 23.169fgh
B. spectabilis 35.80mzas  39.56m0ws  47.00%%87 7 AQusan  972mwam 12.72wean  25.38%€
V. negundo var purpurascense 32.08asa22  36.56a1zais 42 .55ar-an 8.20as4a38 10.4a31a35  13.44a28-231 23.88¢f
Q. indica 28.36az1-a24 33.6Qa16-a20  38.8Qa11-a15 8.23a34-a38 10.44a31-a36 13.44a28-a31 22_15fghi
E. globulus 28.36a2ra2¢  32.08asazz  38.80at1-ats 7.45az6-a30 9.68a32:a35  11.20a30-a34 21.26'
P. emblica 30.63a20-a23 38.08at11-a16 45_52a5-a9 6.7 2a37-a39 9.7 2a32-a36 11.20a30-a3¢  23.65efghi
T. peruviana 34.32a15220  38.08aras 42 52aran 6.7 2a37-a39 0.68wzas 11.920a  23.87¢19
E. hirta 30.63w0a  35.83mza0  41.03wa1z  7.48asass  O.72wass 12.68w0wz  22.900N
P.hysterophorus 33.60u6a0  37.32wza17  39.56m0a14  6.69ras  8.96wsay 11.920ws  23.0170N
P.Iongifolia 36.56a12-a18 38.80a11-a15 45 .52a5-a9 6.69as7-a39 8.20a34a38  171.2(0a30-a34 24_50ef
T. divaricata 23.88a20a26  27.60a2azs  32.08aisazz 5.24%3% 7 ABacaw  Q.72uzasm 17.66
C. longa 32.08usazz  36.56uzass 40323 506w 7.48uwsan 10.47ares 22,1590
A.leucophloea 32.08a18-a22 36.56a12-a18 40.32a0-a13 6.69as7-a39 Q.72a32a36  17.20a30-a34 22.76fNi
P. glabra 31.36msw22  35.83msws  39.56m0as  5.9Gwmarn  8.20auwaw 1047 21,900
P. niruri 2312wz 26.12:3a25  32.84arr-az 5.24%3% G 70u7a0  8.06wmas 17.17
Control 0.0040 0.00240 0.00340 0.00340 0.003%°  0.0024° 0.00%
Mean 32.03° 37.25° 42.282 7.93f 10.26°  12.85¢

CD (P = 0.05) Treatment : 1.24; Concentration : 0.63 ; T x C : 3.03 * Mean of three replications ; (Data in parentheses are arc sine
transformed values), In a column, means followed by common letter(s) are not significantly different at 5 % level by DMRT.
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the leaf extracts from selected 22 plant species tested
in vitro at three different concentrations (100, 250 and
500ppm) and non-protein fractions at three dilutions
(1:100, 1:50 and 1:25) against the mycelial growth of
the pathogen are furnished in Table 1.

The protein fraction of the leaf extract of
Convolvulus arvensis at 500 ppm showed the least
mycelial growth (2.93cm) as against 7.47cm in the
control which accounted for 60.71 per cent inhibition.

This was on par with the protein fractions (500ppm)
of the leaf extract of Acalypha indica (59.38%),
Catharanthus roseus (58.48%) and Ocimum
tenuiflorum (56.25%). This was followed by protein
fraction (250ppm) of the leaf extracts of C.arvensis
(54.92%), that of (250ppm) A.indica (53.57%),
500ppm Datura stramonium (50.90%), 250ppm
C.roseus (50.89%) and that of (500ppm) Ipomoea
carnea (49.55%) which were all on par.The non-

Table 3. Efficacy of fractions of leaf extracts against spore germination of Sarocladium oryzae

Per cent spore germination inhibition *

Leaf extracts Conc. of protein fraction (ppm) Conc. of non-protein fraction (dilution) Mean
100 250 500 1:100 1:50 1:25

A. indica 41_92a3'a7 49.94al az 53.65al 11,48a37—a42 16,09a34a35 18_90a31ra34 32.00a
0. tenui florum 30.322488 46233233 525691 10.74aves  13.5Qwser 15.7lwwass  29.69°
C. arvensis 4218w 50552132 547281 1] 13wraw  13.35wsaw 17.84awen  31.63%
C. roseus 35.42ss8-a11 39.07a5a8  44,18aza4 9.99a30-a47 11.24as7-a23 16.22a33-a35 26.02¢
D. stramonium 33.38a0-a12 37.07ar-a10 43.19513_&5 7.1 0a48-a59 8.01as5a55 11.73a37-a02 23.41d
C. martini 25.84a18a25  30.47a12a17  33.62a0-a12 5.89a54-a61 8.10a44a55 11.0Qaz7-a44 :|.9.:|_7Ef
I. carnea 28.44a13-221 35.28asa11  40.42a4-a17 8.90a41-a51 9.89a40-a18 13.14as5-230 22.68¢
P. dulce 21.99wsa  32.10men 38.82%588 7 10wsess  8.85wra 11.44ave  20.05°
B. spectabilis 24.65a20026  27.73a14-a22 29.69a12-a10 6.18as3-a61 7.7 7aa51 10.49as7-a46 17.75'
V. negundo var purpurascense 22.49a24a31 26.00a17:a25 30.99a11-a16 6.69a49-a61 8.40a43-a54 11.85a37-a41 17.74fg
Q. indica 22.99a24031 30.37a12-a17 37.8236-a9 6.35a51-a61 7.35a47-a58 12,2 Qazs-a40 :|.9.53Ef
E. glObUlUS 20.55827a32 23.23a23a30  28.48a13-a21 5.64as5-a61 6.7 7240260 9,84 a40-a18 :|.5.75hij
P. emblica 20.29wsan 2448w 29.1laewo  5.43wsw  6.44woas  9.5Qmows  15.89M
T. peruviana 25.75msas  29.97szans 3542w 5.3%sran  7.60weass  9.64wows  18.96°%
E. hirta 24.58a20221  27.48a1s5a23  32.69a10-a13 6.19as3-261 7.64a46a58 10.15a8-247 18.121
P. hysterophorus 24.32a21227  30.72a11-a16  32.54a10-a13 5.17as8-a61 6.22a52-a61 9, 28ad0-a40 18.04fg
P. Iongifolia 22.49a24a31 27 .56a15a23  32.29a10-a13 6.69a40-a61 7.85a5a57 9,7 8ado-a48 17.78'9
T. divaricata 19.40a30-a3¢ 22 .66a22-a31 25,3 3a19-a26 4,64 60 a61 6.44a50061 7 .52a47-a58 14.33j
C. longa 21.25wsa  24.07wan 29.68uza0  4.89msess  6.44wsve  8.78uzass 15.851
A. leucophloea 21.32u0w 2525w 28.5luzan  5.89mseas  8.0Llasas 10.03wsaer  16.509M
P. glabra 23.41m2an  28.34msan 31.35mias  5.64wsan  7.76ucasr  9.15wreo  17.6170
P. niruri 19.47 a20-a3¢  26.51a16a24 30.47arz-a17 4.39261 5.64a55261  7.35a47-a58 :|.5.64ij
Control 0.00262 0.00262 0.00362 0.00262 0.00262  0,00262 0.00K
Mean 25.28° 30.22°  34.592 6.59" 8.24°  10.95°

CD (P = 0.05), Treatment : 1.18 ; Concentration : 0.60; T x C : 2.90, *Mean of three replications, (Data in parentheses are arc sine
transformed values) In a column, means followed by common letter(s) are not significantly different at 5 % level by DMRT.

protein fractions from the leaf extract of all the plant
species tested were less effective at all the three
concentrations as compared to the protein fractions
of the respective plant sources (Table 1).

Sporulation

The protein fraction of the leaf extract of A. indica
at 500ppm recorded the minimum (4.33x10° conidia/
ml) sporulation as against 11.17x10° conidia/ml in the
control which accounted for 61.20 per cent inhibition.
This was on par (58.20%) with the protein fraction
(500ppm) of C. arvensis followed by protein fraction
(500ppm) of C. roseus (55.24%), protein fraction
(250ppm) of A. indica (55.24%), protein fraction
(500ppm) of O. tenuiflorum (54.48%) and protein
fraction (250ppm) of C. arvensis (53.72%) which were
on par. The non-protein fractions (1:25 dilution) of the
leaf extract of A. indica, C. arvensis, C. roseus and O.
tenuiflorum were on par in their antisporulant effect
recording only 20.12, 19.43,

19.40 and 19.37 per cent inhibition in sporulation
respectively (Table 2).

Spore germination

The results on the effect of these fractions on the
inhibition of spore germination of the pathogen are
shown in Table 3. The protein fraction (500ppm) of C.
arvensis registered the least (40.29%) spore
germination as against 88.99 per cent in the control
which accounted for 54.72 per cent inhibition and it
was on par with protein fraction (500ppm) of A. indica
(53.65%), that of (500ppm) O. tenuiflorum (52.56%),
250ppm of C. arvensis (50.55%) and 250ppm of A.
indica (49.94%). The non-protein fractions of all these
leaf extracts were less effective.

Germ tube elongation

The protein fraction of C. arvensis at 500ppm
had the minimum (11.62mm) germ tube elongation
as against 27.37mm in the control which accounted
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Table 4. Efficacy of fractions of leaf extracts against germ tube elongaton of Sarocladium oryzae
Per cent germ tube elongation inhibition *

Leaf extracts Conc. of protein fraction (ppm) Conc. of non-protein fraction (dilution) Mean
100 250 500 1:100 1:50 1:25

A. indica 43.483537 5] pgaZ-a4 5@ gpala2 8.34ax-aa1 9.44%38 14 62030 30.612
O. tenui florum 405040 47.69%35 53 g4al-a3 6.82a35.045 8.80uzar  12.24a30-a32 28.30°
C. arvensis 44153537 5] 533234 57 5Eal 9.50aa6 1145043 16.51aeaz 31.782
C. roseus 41.2436-39 48 243385 g 3palaz 6.76assats 8.71aa3  12.54a0a1 28.64P
D. stramonium 35.51a0ms  42.813538 4p 7734-86 5.2 442050 7.85m0as 10.23a00a34 24.74°
C. martini 26.75a9225  31.54a12a19  36,79av-a12 5.79ad0-a49 7.92a30a02  9Q,80as1-a35 19.77¢
I. carnea 32.40a11-a17 37.70a8a11  43.25a5a7 5.42a42-a50 6.8Qa3sa4s Q.7 4as1-a35 22,571
P. dulce 28.64a6223  34.59a11a14  37.58a-a11 4.50a45-250 5.42a42a50 8,7 7assa3s 19.92¢f
B.spectabilis 28.15ara2s  32.40a1-a17  35.38at0-a13 3.96a47-a50 51720 7.73wass  18.80°
V.negundo var purpurascense 26.6320a2s  32.10a12a18  34.53a11-a14 5.30a42:a50 7.49w4a00  9.62as1-a3 19.28¢f
Q. indica 31.6laizats  33.25aats  37.45aza11 4 A4 ass-a50 5.12a3a50  7.7Qas4-a43 19.94¢f
E. gIObUIUS 24.61a22-a27 29.42a14-221  33,74a11-a16 5.36a42-a50 6.58a36-a46  8,59a33-a40 l8.05efg
P. emblica 23.33w0a7  28.68ucas  33.37atrats 3.7 14050 4.93aas0  6.37wraer 16,7390
T.peruviana 26.38a0a2s  29.30aisa22  34,53a11-a15 4,2Qass-a50 5.2Quza50  7.43a34-a44 17.86'
E. hirta 27 .41 a18-a25 32.40Qa11-a17  35,38a10-a13 3.84a48-a50 5.67as1-a49  6.83ass-a45 18.596fg
P. hySterOphOrUS 24.25a23-a27 29.72a14-221  34.4]a11-a15 4 .32a45-a50 5.73a40a49 7 55azs-a44 17. 66f9
P.longifolia 23.58a4.227  27.2Qasazs 32 .83a1r-a17 4,38a45-a50 5.85a30a48  7.86asd-a43 16.979"
T.divaricata 20.53wra28  25.47a21026  30.76a1zaz0 3.352%0 4.74wsas0 5,235 15.01
C.longa 23.27a21a21  26.56m0a25 31.7Qarzae 3.5Qa4.a50 4.3Qusas0 5,97 asmats 15.92hi
A. |euCOph|O€a 25.23a21-a27 30.57a13a20 34.5Qa11-a14 4 5] ass-a50 5.79a40-a49 7 .67 a34-a43 1806fg
P. glabra 22.79a25-a27 27.29a18-a25s 32.52a11-a17 3.47a49 as0 4.56as5a50  5,6]a41-a50 16.04hi
P. niruri 21.45w6007  25.3Qa1a2  31,55a12-a19 3.7 1ass-a50 4625350  5.48au-a50 15.37
Control 0.0025% 0.00%%*  0.003%! 0.00%5% 0.00%5!  0.003%1 0.00!
Mean 27.91°¢ 32.84° 37.362 4.80f 6.20¢ 8.444
CD (P =0.05) ; Treatment : 1.31 ; Concentration : 0.67; TxC : 3.21; * Mean of three replication ( Data in parentheses are arc sine transformed values ) In a
column, means followed by common letter(s) are not significantly different at 5 % level by DMRT.
for 57.55 per cent inhibition and it was on par with that protein fraction (250ppm) of C. arvensis (51.53%), that of
(500ppm) of A. indica (56.52%), C. roseus (54.32%) (250ppm) of A. indica (51.28%), 250ppm of C. roseus

and O. tenuiflorum (53.64%). These were followed by (48.24%), 250ppm of O. tenuiflorum (47.69%) and

Table 5. Efficacy of fractions of leaf extracts against sheath rot (S.oryzae) incidence under pot culture
(artificial inoculation) conditions

Per cent disease reduction *

Leaf extracts Conc. of protein fraction (ppm) Conc. of non-protein fraction (dilution) Mean
100 250 500 1:100 1:50 1:25

A. indica 23.57a12-a19 35.3633a4 46.9731 4,2 3as4-a55 6.63a0-a42 9 58as6-a38 2106ab
O. tenui florum 23.2]a3a19 3427w 44.0281 3.67adra57 6.26a0a4 8 AT as8ai0 19.98b¢
C. arvensis 26.15a8-a14 3866a2 a3 4751&11 4.05a45 ass 6.26a40-a44 8, 84a37-a39 21.912
C. roseus 22.1]a15-a21 33.8934 a5 43.0961:L a2 3.68a47-a57 5.52a41-247 7 .36a38-a41 19.28¢
D.stramonium 17.69a23-a29 25.42a9-a15 32.4]as-26 2.57as5-a57 4. 78as2-a51  6.63a39-4a2 1492d
C. martini 17.29a24-a30 24.31a11-a18 31.30as-a7 2.76as3-a57 A .42a83-253 6.63a39-a42 l445de
. carnea 16.37w26a32  23.20aza0  30.20s5a 2 57assa57 4,425 6.26m0aca  13.849€f
P. dulce 15.4Qwra3s  21.00mra2z 29.1026-39 2 .76as3.a57 4.05us55  6.63m0az  17.31670
B. spectabilis 15.08a28-a34 20.63a18-a24 29_11a6»a9 2.94as2-a57 4.05a4555 6.45a30-a43 13.O4Efgh
V. negundo var purpu rascense 15.08msa34  20.26msazs  28.73a6a10 2.76as357 4.06usss  5.90was  12.80fN
Q. indica 15.4Qwra3s  21.36atsaz2  28.36asart  2.Qdasoast 3.67wrst  5.15ma0 12,8300
E. globulus 14,7500 19.89a0a2s  28.36asal 2.68assas7 3.87wsass 5 7laaas 12547000
P. emblica 14.38az0-a35 19.15ea20a26 27 .62a7-a12 2.39as6-a57 3.69a47-a57  5,35a41-a48 12.109””‘
T. peruviana 13.97a31-a35 19.15a20-a26 27 .25ar-a13 2.39as6 as7 3.51a8a57 5.1 Bas1-a49 11.91gniki
E. hirta 13.60as2-a35 18.78a2027  26.89as-a13 2.39as6-a57 3.13as157  5.34a41-428 11.69ikm
P.hysterophorus 13.27a2a35  18.0502a8  26.52a8a1 2.21 357 3.32m0e57  4.98aizass  11.39KM
P. longifolia 13.60as2a35  18.41a21a27  26.89as-a13 2.39as6 as7 3.6Qa47a57  5.17aa1as0  171.69nikim
T. divaricata 12.91es3as  17.6Qazsa20  25.05:0a16 2.21357 3.32a9a57  4.60aazas2  10.96kmn
C. longa 12.17ms0a3  16.92w5as1  24.68a0a17 2.213%7 2.94us2051 4420353 10.56mno
A. leucophloea 1217003 16.00a6a2 23,57z 2.21357 3.13uws1as7  4.6laczasz  10.28MM0
P. glabra 11.80as4-a36 15.49Qa27-a33 22 .47 a14-a20 2_21a57 2.94a52a57  4,42a43-a53 9.89"°
P. niruri 11435037 14.7500m4  20.64a1s-a2e 2.21357 2 76uszast  4.24aasass 9.34°
Control 0.00258 0.00258 0.00258 0.00258 0.002%8  0.002%8 0.00P
Mean 15.29° 21.42°  29.162 2.63 3.93¢ 5.73¢

CD (P =0.05) ; Treatment : 1.09 ; Concentration : 0.56 ; TxC : 2.68 * Mean of three replications ( Data in parentheses are arc sine transformed
values ) In a column, means followed by common letter(s) are not significantly different at 5 % level by DMRT.



348

500ppm of Datura stramonium (46.77%) which
were all on par. The inhibitory effect of non-protein
fractions on germ tube elongation exerted by all the
leaf extracts was appreciably less than that of their
protein fractions (Table 4).

Sheath rot incidence

Among the protein fractions of 22 selected leaf
extracts tested, 500ppm of C. arvensis recorded the
maximum (47.51%) disease reduction (380.00
disease index) and it was on par with that (500ppm) of
A. indica (46.97%), O. tenuiflorum (44.02%) and C.
roseus (43.09%). These were followed by protein
fractions (250ppm) of C. arvensis (38.66%), A. indica
(35.36%) and O. tenuiflorum (34.27%) which were all
on par. The non-protein fractions of these leaf extracts
were less effective. The non-protein fraction of A.
indica (1:25 dilution) recorded 9.58 per cent disease
reduction followed by that of C. arvensis (8.84%), O.
tenuiflorum (8.47%) and C. roseus (7.36%) which
were all on par (Table 5).

In the present study, the protein fractions of the
leaf extracts of C. arvensis at 500 ppm showed the
maximum inhibitory effect on the mycelial growth,
spore germination and germ tube elongation of S.
oryzae .The protein fraction of A. indica at 500 ppm
recorded the maximum antisporulant effect. In the pot
culture study, the protein fraction of C. arvensis at 500
ppm recorded the highest disease reduction which
was on par with protein fractions (500 ppm) of A.
indica, O. tenuiflorum and C. roseus. Protein fraction
of C. arvensis at 200 ppm had the maximum inhibitory
effect on the germ tube elongation and the mycelial
growth of S. oryzae.Protein fraction (200 ppm) of C.
roseus recorded the maximum inhibition on the spore
germination and sporulation of S. oryzae. Protein
fraction of C. arvensis (500 ppm) registered the
maximum reduction of rice sheath rot intensity.
Selvaraj and Narayanasamy (1994) also documented
that the protein fraction from

Tribulus terrestris seed extract recorded the
maximum inhibitory effect on the spore germination
of S. oryzae.The present findings provides for
further studies on the scope of developing an agro
product using these protein fractions for the
management of this important disease of rice.

References

CSFT, 1947. Committee on Standardization of Fungicidal
Tests. The American Phytopathological Society.
“Test tube dilution technique for use with the slide
germination method of evaluating protectant
fungicides”. 37: 354-356.

Komala, D., Ramabadran, R. and Velazhahan, R. 1988.
Effect of some plant extracts on conidial germination
of Acrocylindrium oryzae. Paper presented in the
“TNAU — UGC sponsored national seminar on basic
research for crop disease management. May 18-20.
Tamil Nadu Agricultural University, Coimbatore.
India. pp. 62.

Narayanasamy, P. and Viswanathan, R. 1990. A new
scoring system for sheath rot of rice. Madras Agric.
J., 77: 256-257.

Prabhakaran, J., Ragunathan, V. and Prasad, N.N.1973.
Occurrence of sheath rot disease of rice caused by
Acrocylindrium oryzae Saw. Annamalai Univ. Agric.
Res. Ann., 5: 182-183.

Rajappan, K., Mariappan, V. and Abdul Kareem, A. 1997.
Effect of dried leaf extract of Ipomoea on rice sheath
rot pathogen and beneficial micro organisms. Indian
Phytopath., 50: 329-331.

Schmitz. H. 1930. Poisoned food technique. Indust. Engin.
Chem. Analyst., Ed. 2: 361-363.

Selvaraj, C. and Narayanasamy, P.1994. Antifungal effect
of some of the plant extracts against
Helminthosporium oryzae and Sarocladium oryzae
in rice. pp. 326-329. In : Crop Diseases : Innovative
Techniques and Management. (eds.
K.Sivaprakasam and K.Seetharaman). Kalyani
Publishers, New Delhi. 584p.

Van Loon, L.C., Gerristsen, Y.A.M. and Ritter, C.E. 1987.
Identification, purification and characterization of
pathogenesis-related proteins from virus infected
NN tobacco leaves. Plant Mol. Biol., 9: 593-609.

Received: May 5, 2011; Revised: November 14, 2011; Accepted: February 2, 2012



