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ARSTRACT : A secd dressing formulation of nder
and field conditions for the control of pigeonpea blight caused by Phitophthora drechsleri
1. sp. cajani. Significant control of the blight (over 90 per cent) was achieved with metalaxyl
(1.75 ga i./kg seed) in a greenhouse trial for 30 days after planting. However, the fungi-
cide was found neffective against the disease in field tests,
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Phytophthora blight of pigeonpea (Cajanus cajan [L.] Millsp.), caused by
Phytophthora drechsleri Tucker f, sp. cajuni is a scrious disease in India (Kannaiyan
et al.,, 1980). The blight is particularly severe during the early crop growth which
normally coincides with rainy season (Junc to September). Some of the blight resistant
genotypes identificd at JCRISAT Centre (Kannaiyan er al., 1981) are now being used
in breeding programmes to develop blight-resistant cultivars (Sharma ef al., 1982)
However, most of these resistant genotypes are susceptible to another isolate of the
pathogen from Kanpur in northern India (Sharma er al., 1982). Wc have already
initiated a search for resistant source to this isolatc. Meanwhile, we are using the
systemic fungicide metalaxyl [methyl D, L-N-(2, 6-dimethyl-phenyl)-N-(2-methoxy-
acetyl)-alaninate), which has been found effective against Phytophthora spp. (Ferrim
and Mellinger, 1978: Mitchell er al., 1977; Papavizas er al., 1979; Urech ¢t al., 1977;
and Zentmyer and Ohr, 1978), to control pigeonpea blight. In this study we report
on the efficacy of a seed dressing formulation of metalaxyl against pigconpea blight.

MATERIALS AND METHODS : A blight susceptible pigconpca cultivar, HY-3C and
Phytophthora drechsleri f.sp. cajani isolated from blighted pigeonpeaat ICRISAT
Centre (P2 isolatc) and at Kanpur (P3 isolate) were used throughout the experiments.
The seed dressing was a 35 per cent metalaxyl formulation, Apron 35 SD, produced by
the Ciba-Geigy Corporation. Dry seed dressing was done by mixing the required
quantity of the fungicidc with the secd and shaking thoroughly in conical flasks to
obtain uniformly coated seeds.

I

Laboratory test : To evaluate the effect of fi on seed germinati
metalaxyl-treated (0.35, 1.05, 1.75, 3.50, 7.00, and 10.40 g a. i/kg seed) and non-treated
pigeonpea seeds were plated on moist blotter paper at the rate of 10 seeds/plate and
incubated in the dark at 28° 4: 20°C. Each treatment had 4 replications (50 seeds/
replication). Germindtion counts were recorded after 9 days of incubation.

Greenhouse tests : Pigeonpea seeds were treated with metalaxy] (0.35,0.70, 1 05,
1.40, and 1.75 ga. i/kg seed), with four replications or each treatment (25 sceds/
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replication). A soil drench technique (Nene et al., 1981) was followed for inoculations
(P2 isolate). Mycelial suspension of the pathogen was poured around the base of
seedlings when they were S to 10 days old and again after 15 days. Observations on
blight incidence were recorded 15 days after each inoculation. The experiment was
repeated once. In another experiment, we also tested the efficacy of metalyxyl as seed
dre}:ur (only 1.75 g a. i./kg sced) with P2 and P3 isolates by following the soil drench
technique.

A spray inoculation (Nene et al., 1981) was used to confirm the results. Seeds
were treated with metalaxyl at 1.75 and 3.50 g a. i./kg. A myeelial suspension of the
P2 isolate was sprayed on the foliage of two sets of 15- and 30 day-old plants which
were then covered with polythene bags to ensure high humidity for 48 hrs. The final
observations were taken 15 days after inoculation, Similar study was also conducted
with P3 isolate.

Field tests : Field tests were conducted during the 1979, 1980, and 1981 rainy
seasons at ICRISAT Centre. In the 1979 and 1980 rainy seasons, only P2 isolate was
present in the experimental fields. But in the 1981 rainy season onwards P3 isolate
was also present. Metalaxyl-treated and non-treated seeds were sown in plots of 4 m
rows spaced 75 cm apart in naturally infested Alfisol and Vertisol fields where blight
diseasc appears in the rainy season. In preliminary field (Alfisol) test in 1976,
metalaxyl treated seeds (1.75 g a. i./kg) were tested along with non-treated sceds. In
1980 season, four rates of metalaxyl (1.75, 3.50, 7.00 and 10.50 g a.i./kg sced) were
tested in both Alfisol and Vertisol fields. In 1981 we deleted the phytotoxic rate of
metalaxy! (10.50 g a. i./kg secd) and included a spray treatment of metalaxyl 25 WP
(at the rate of 500 ppm) 30 days after planting (DAP) in addition to sced dressing
treatments (1.75, 3.50, and 7.00 g a.i./kg seed). The test was carried out in the Alfisol
field only. The trials were of randomized block design with four replications. The
blight incidence was recorded 30 and 60 DAP.

RESULTS AND DiscUsSION : Laboratory test : In the blotter test, metalaxyl at
0.35, 1.05, 1.75 and 3.50 g a.i./kg seed had no significant effect on germination in
comparison to the check (Table 1), but at 7.00 and 10.50 g/kg rate, the germination
was adversely affected. .

TAsLE | : Germination of pigeonpea seed treated with six rates of metalaxyl as determined in a
blotter test

Metalaxyl Germinationtrs

(g a. i./kg seed) %
0.35 98
1.05 98

175 99

3.50 940
7.00 540
10.50 110
Non-treated 98

xAverage of four replications (50 seeds were kept per replication).

YGermination recorded after 9 days of incubation. o

*Square root (x + 1) transformation used. Treatment with the samo letter are not significantly
different (0.08, 0.01),
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X Greenhouse tests : The blight (P2 isolate) was effectively reduced (<< 10 per cent
blight) with metalxayl seed dressing at (.70, 1.05, 1.40 and 1.75 g a.i./kg seed (Table 2).
After the second inoculation, eflective control was achicved only at the higher rates of
metalaxyl (105, 1.40and 1.75 g a.i. kg sced). Satisfactory control (-2 10 per cent
blight) of the diseasc was also achicved with metalaxyl seed treatment when inoculated
with the P3 isolate (Table 3). However, after the sccond inoculation, 26 per cent
blight was recorded with the P3 as compared to only 6 per cent with the P2 isolate.

TABLE 2 : Efficacy of seed in lling Phyrophthora blight (P2 isolate) of
P pea under diti

Per centblight

Metalaxy! — —— — " ——

(g a. i./kg seed) Isti i 2nd i i

0.35 200 400

0.70 70 220

1.05 50 124

140 2 12¢

175 20 9
Non-treated 99 100%

wAverage of 2 tests and in each test 4 replications were kept/treatment,

3The seedlings were inoculated with the fungus by soil drench inoculation, Observations on
the disease were recorded after 15 days of inoculation,

¥Includes per cent plants blighted in 18t inoculation,

Square root (x + 1) transformation used. Treatment with the same letter are not signifl-
cantly different (0.05, 0.01).

TasLt 3 : Efficacy of laxyl seed in ing Ph hthora blight (P2 and P3
isolates) of pi under h
o Per cent blightv
®a. i/kg P2 isolate P3 isolate -
seed) e - ——— e e e
1st inocu- 2nd inocu- 18t inocu- 2nd inocu-
lationx* lationrs lation=® lationzrs
175 [ 6 8 269
Non-treated 9™ 1006 1000 100+

wAverage of 4 replications.

2Seedlings were inoculated with the fungus by soil drench inoculation, Observations on the
disease were recorded after 15 days of inoculation,

vincludes per cent plants blighted in 1st inoculation.

*Square root (x + 1) transformation used. Treatment with the same letter are not signi-
ficantly different (0.05, 0.01).

A good control (< 10 per cent blight) of the discase (with P2 and P3 isolates)
was also achieved with metalaxyl at 1.75 and 3.50 g a.i./kg seed by following spray
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inoculation technique in 15- and 30-day-old plants. The results show that metalaxyl
at the higher rates was effective in protecting pigeonpea scedlings from the blight for
over a month under greenhouse conditions.

Field tests : The metalaxy] treatment at 1,75 g a.i./kg seed, which was effective
in greenhouse tests (Table 2), failed to control the blight in preliminary field test in
1979 season. Therefore, in 1980 scason, we tried higher rates of metalaxyl both in
Alfisol and Vertisol fields. The blight incidence was recorded 60 DAP when the non-
treated check plots showed above 80 per cent disease (Table 4). Metalaxyl failed to
control the discase in the Alfisol ficld even at 10.50 g a.i./kg seed, while a moderate
control (25 per cent blight only) was accomplished at this rate in the Vertisol field.
Generally, more blight occurs in pigeonpea grown in Alfisol than in Vertisol, which
may explain the lower level of control in the Alfisol. However, metalaxyl at 10.50 g
a.i./kg seed, reduced seed germination to about 50 per cent and produced phytotoxic

ymp such as ing and chlorosis during early crop growth, During the 1981
season, the natural disease incidence was 47 per cent and 99 per cent in non-treated
plots at 30 and 60 DAP, respectively (Table 5). Satisfactory control of blight was
achieved with 7.00 g a.i./kg secd treatment without spray at 30 DAP. However, ail
the treatments with and without spray failed to control the blight at 60 DAP. Else-
where good control of soybean root rot and damping off (Papavizas cf al., 1979) and
tobacco black shank (Kannwischer and Mitchell. 1978) was achicved with metalaxyl in
the greenhouse and plant growth room. but the fungicide was ineflective in field tests.
The possible reason for the failure of metalaxyl in controlling the disease under field
conditions may be accounted for by the following (i) insufficient persistence (15 days)
of the fungicide applied to the seed (Kotwal ef al., 1981) and (ii) reduction in efficacy
of the fung;z;isd)c over time or changes in the physiology of the plant (Kannwischer and
Mitchell, 1978),

TasLe 4 : Efficacy of 1 seed in i blight of pigeonp,
under field conditions during 1980 rainy scason
Per cent blight*
Metalaxy [
(g 8. i./kg sced) Alfisoly Vertisols
1.75 76 67
3.50 93 660
7.00 n 55
10.50% 67 b2l
Non-treated 95 82e

Average of 4 replications. ~ Blight incidence recordad 60 days after planting. "~ "’
*Moderste germination with mild toxicity, ! ’
*There is no significant difference between any of the above means.

uare root (x + 1) transformation used. Treatment with t] ke -
Seantly 0089, ) men he same mmnotd!nl

ACKTOW] : than| K. T.N. Rai
tchniat sy ¢ W thank M. V. K- Shellssad Mr.T. . Rej for th




510 INDIAN PHYTOPATHOLOGY [Vol. 37, 1984p

REFERENCES

Forrim, D. M. and H. C. 1978). Control of Phytophthora wilt with CGA 48988, Proc.
Fla. State Hortic, Soc. 90 : 333-336. Hotopht

3, 0. K. C. Erwin and Y. L. Neoe (1980). P/ tho! it of
‘“l'.l'ndh.o.l(m“b;?'n : 169-181. (1980). Phyiophikora Blght of pigeonpen

l-ly-.J Y. L. Newe, T. N. Raju and V. K. Sheila (1981). Screening for resistance to Phyto,

o Hight ot plascapea. P Do 65 161260 (20 Photoph-

Kasawischer, M. E. and D. J. Mitchell (1978). 'The influence of a fungicide on the epidemiology of
black shank of tobacco. Phytopathology 68 : 1760-1765.

Kotwal, Indira, 8. C. Vyas, R. K. Verma and A. C. Jain (198]). Translocation and persistence of
A;y in pigeonpea. Indian Phytopath. 34 : 492-493.

Mitchell, D. J., M. E. Kannwischer aad G. E. Sandea (1977). Control of black shank of tobacco
with an acylalanine lnl.bn: Abstr. No. C-23.  Proc. Am. Phytopathol. Soc. 4 : 179180,

Neoe, Y. L., J. Kasnalysa M. V. M (1981). Hmnpu discases : resistance-screening
techniques : Information bnllmn No. A.P., India; Crops
Ralun:h Institute for the Semi-Arid Tmph 14 pp.

Paparizss, G. W. Schwenk, J. C. Locke and J. A. Lewis (1979), Systemic funaneldu for
mmlllngl'l:ymphlbrarommlnddnnm-dﬂ of Soybean. P/. Dis. 63 : 708-71

Sharma, D., J. Kannalyan and L. J. Reddy (1982). of resi to blight in

Pl. Dis. 66 : 22-25.

Ureck, P. A, F. J. Schwina and T. Stasd (1977). CGA-48988 a novel fungicide for control of late
blight, downy mildew and related soil-borne diseases, Proc. Br. Crop, Prot, Conf., 623-631,

Zewtmyer, G. A. and H. D, Obr (1978). Systemic soil funy for control of Pllytagh:ham oot
rot and stem canker of avacado (Abstr. No, 70). topathol. News 12 : 142-1:



	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif

