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Fusarium oxysporum f.sp. carthami causes wilt of safflower and results in a
considerable yield loss. The efficacy of five fungitoxicant at 1,10,25,50,100,500 and
1000ug/ml concentrationsweretested against nineteen i solates of Fusarium oxysporum
f.sp.carthami. Asthe concentrations of fungitoxicantsincreased, the per cent inhibition
also increased. Carbendazim was best fungicide for inhibiting the growth of Fusarium
oxysporum f.sp.carthami followed by Propiconazole, Thiram, Captan and Copper
oxychloride. Even 1g/ml of Carbendazim wasequal or better than 1000 pg/ml of rest of
the fungicides in inhibiting the growth of Fusarium oxysporum f.sp.carthami.
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INTRODUCTION

Safflower (Carthamus tinctorius L.) is one of the
most important Rabi oilseed crop cultivated from
centuriesin India. In India, the crop is grown on an
area of 425.30 thousand ha with the production of
201.20 thousand tonnes with an average productivity
of 473 kg/ha (Anonymous, 2002). Wilt is common
disease, spreading widely and causing yield losses upto
80 per cent threatening the crop cultivation (Sastry
and Chattopadhyay, 1997). The disease is essential
soil borne and poses greater problem in management.
Study was therefore made to examine efficacy of
different fungicides against Fusarium oxysporum
f.sp.carthami.

MATERIALANDMETHODS

Wilt affected safflower plant samplewere collected
from safflower growing areas of Marathwada region.
Nineteen isolates were isolated and purified by hyphal
tip method (Dohroo and Sharma, 1992). The culturewere
identified on thebasisof morphological characters(Baooth,
1971). Fivefungicides namely, Carbendazim (Bavistin,
50% WP), Copper oxychloride (Blitox, 50% WP),
Captan (Captaf , 50% WP), Thiram (Thiram, 75% WP)
and Propiconazole (Tilt , 25% EC) were evaluated against
nineteen isolates of Fusariumoxysporumf.sp.carthami
(FOC) at 1,10,25,50,100 and 1000 png/ml concentrations
using poisoned food technique (Neneand Thapliyal, 1993)
ininvitro.
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Poisoned food technique:

The required quantity of fungicides was added to
the potato dextrose agar (PDA) medium at Luke warm
stageto get 100 pug/ml concentrationson activeingradient
basis. The stock solution was prepared. From this stock,
seria dilutions were made by adding required quantity
of PDA so asto get 1000, 500, 100, 50, 25, 10 and 1 pg/
ml.

Five mm discs of the test fungal isolates of
Fusarium oxysporum f.sp. carthami were cut with
sterile cork borer and transferred aseptically to the
center of poisoned medium. Similarly controls were
maintained by placing five mm discs of all the test
isolates in the center of the non poisoned PDA
medium. All the Petri plateswere incubated at 25 +1°C
in BOD incubator for 10 days. The diameter of fungal
colony was measured in each of the treatment. Per
cent inhibition in mycelial growth of fungus was
observed.

RESULTSAND DISCUSSION

Perusal of resultspresented in Tablel, indicated that
at lower concentration (1 pg/mi-t) of Carbendazim, the
isolate FOC-18 showed maximum inhibition of mycelial
growth (100 %) followed by the isolate FOC-5 (88.88
%). Theisolates FOC 18 showed highest growthinhibition
(100 %) at all concentrations of Carbendazim. The
lowest growth inhibition was observed FOC 39 (67.03%)
at 10 pg/ml-t concentration. At 25 ug/ml- concentration
isolate FOC 18 was completely inhibited followed by
isolates FOC 21 (90.74%), FOC 24 (90.07%), FOC 30
(92.96 %) and FOC 36 (91.85%).The isolates FOC 18
showed maximum (100%) growth inhibition at 50 ug/
ml=* concentration. At 1000 pg/ml, highest growth
inhibition (100%) was observed intheisolates FOC 12,
18, 21, 30 and 44. Based on mean per cent growth
inhibition theisolate from FOC 18 was highly sensitive
to Carbendazimfollowed by theisolatesFOC5, 16, 21,
30, 36 and 44.The mean growth inhibition increased with

Table1: Per cent growth inhibition of FOC isolateswith different concentrationsof carbendazim

Isolate No. *1ug *10 ug *25 ug *50 ng *100 pg *500 pg *1000 pg Mean
FOC-5 88.88 (70.56) 89.62(71.20) 89.62(71.20) 90.74(72.29)  91.11(72.66)  93.33(75.28) 93.33(72.28) 90.95
FOC-10 79.25(62.96) 82.59(65.35) 84.81(67.08) 88.14 (69.85) 91.48 (73.03) 92.96 (74.70)  94.81(76.98) 87.72
FOC-12 77.03(61.35) 80.74(63.98) 86.66 (68.57) 89.25 (70.86) 90.74 (72.28) 94.07(76.02)  100.00 (89.98) 88.35
FOC-14 60.74 (51.19) 72.59(58.43) 75.92(60.60) 79.05(62.75)  82.96 (62.63) 88.14(70.02) 93.33(75.13) 78.96
FOC-16 83.70 (66.23) 86.66 (68.57) 89.25(70.86)  89.99 (71.67) 92.96 (74.70) 93.70(75.73)  94.07 (76.02)  90.04
FOC-18 100.00 (89.98) 100.00 (89.98) 100.00(89.98) 100.00(89.98) 100.00(89.98)  100.00 (89.98) 100.00 (89.98) 100.00
FOC-21 87.40(69.23) 88.88(70.52) 90.74(72.29) 94.07 (76.50) 94.07 (75.92) 94.44 (76.38)  100.00 (89.98) 92.80
FOC-24 88.14 (69.85) 90.00(71.61) 90.07 (71.63)  92.22(73.88) 93.33 (75.05) 93.70(75.57) 94.07 (75.92) 91.74
FOC-27 73.33(58.92) 76.29(60.85)  80.00(63.43) 82.22(65.07) 90.74 (72.33) 93.70(75.57) 94.07 (75.92) 84.33
FOC-29 65.18 (53.83) 70.36(57.01) 74.81(59.91) 79.25(62.89)  82.59 (65.35) 94.80(76.97) 91.48(73.03) 79.78
FOC-30 87.40 (69.23) 90.74(72.29) 92.96 (74.70) 93.33(75.28)  93.70(75.73)  94.44(76.38) 100.00(89.98) 93.22
FOC-32 78.14 (62.12) 81.11(64.23) 82.96 (65.63) 86.66 (68.57)  88.14 (69.94) 90.37(71.92) 9333(75.13) 8581
FOC-35 77.03(61.36) 80.74(63.96) 86.66 (68.65) 89.23 (70.84) 90.74 (72.33) 94.07 (76.02) 95.55(77.86) 87.72
FOC-36 87.03(68.89) 89.25(70.86) 91.85(73.42) 92.59 (74.28) 93.70 (75.48) 9.07(76.02)  94.44(77.04) 9184
FOC-39 64.44 (53.40) 67.03(54.95) 69.25(56.31) 72.59 (58.43) 76.29 (60.86) 82.58(65.34) 89.99 (71.56) 74.59
FOC-41 76.29 (60.85) 79.25(62.89) 82.96(65.63) 86.29(68.26)  89.22 (70.87) 90.74 (72.29)  92.22(73.88) 85.28
FOC-42 63.70 (52.95) 67.40(55.17) 71.48(57.71) 77.03(61.35)  81.48 (64.50) 85.92(67.98) 90.74 (72.29) 76.82
FOC-44 85.55(67.65) 88.88(70.52) 90.74(72.29) 91.85(73.42) 94.07 (76.50) 95.55(78.02) 100.00(89.98) 92.37
FOC-47 77.03(61.35) 79.62(63.16) 82.96(65.63) 85.18(67.38)  90.36(71.91)  89.62(71.20) 91.85(7342) 85.23
Mean 79.96 82.19 84.93 87.35 89.87 92.43 94.90 87.23
SE. + 0.93 0.59 0.80 113 118 135 121

E:PEO o1) 344 2.18 2.96 4.19 4.37 5.00 4.48

* - Mean of three replications
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increase in concentration of Carbendazim.

Perusal of results from Table 2, indicated that at
lower concentration (1 ug/mit) of Copper oxychloride
theisolate FOC 24 exhibited maximum growth inhibition
(18.88 %) and minimum growth inhibition (1.85 %) was
observed intheisolate FOC 18. At 10 ug/ml-%, maximum
inhibition was observed in theisolate FOC 24 followed
by other isolates FOC 32, 41 and 44. FOC 24 isolate
showed maximum growth inhibition at 1 ug/ml- to 500
pug/ml than other isolates. At 500 ug/ml concentration,
maximum growth inhibition was noticed in the isolates
FOC 5 (52.22 %) and FOC 10 (42.96 %) and minimum
growth inhibition was noticed in the isolates FOC 42
(11.85 %). At 1000 pg/ml* concentration, maximum
growthinhibition wasnoticed intheisolate FOC 5 (68.14
%) followed by FOC 10 (54.07 %), FOC 14 (52.22 %),
FOC 18 (52.96 %) and FOC 35 (52.96 %). The mean
per cent growth inhibition among theisolatesvaried from
10.20to 25.81 per cent. Least inhibition was noticed in
theisolate FOC 27 and highest inhibition wasnoticed in

theisolate FOC 5. Mean per cent growth inhibition among
the isolates at different concentrations of Copper
oxychloridevaried from 6.85 to 40.15 per cent.

Perusal of results from Table 3, indicated that
maximum per cent growth inhibition wasrecorded inthe
isolate FOC 39 (78.51 %) followed by isolate FOC 44
(72.22 %) and minimum per cent inhibition wasrecorded
in theisolate FOC 10 (2.96 %) at 1 ug /ml* of Captan.
At 10 ug/ml-* concentration maximum growth inhibition
was observed in theisolate FOC 32 (87.03 %) followed
by isolate FOC 39 (81.48 %) and minimum growth
inhibition was observed in the isolate FOC 18 (5.92%).
Theisolate FOC 32 (91.85 %) washighly sensitive at 25
pg/mit. At 25 pug/mi, minimumor least growthinhibition
was observed in the isolate FOC 42 (9.62 %) which
was highly insensitive. At 50 ug/mil-* theisolate FOC 32
showed maximum inhibition of mycelial growth (92.59
%) and isolate FOC 42 showed minimum (11.11 %).
Maximum inhibition was observed in FOC 32 at 100,
500 and 1000 pg/ml-t concentration while minimum in

tablez : Per cent growth inhibition of FOC isolateswith different concentrationsof copper oxychloride

IsolateNo.  *1ug *10ug *25 ug *50 g %100 g %500 g *1000ug  Mean
FOC5  814(1655)  888(17.32)  1111(1945) 1481 (2262) 17.40(24.65) 5222 (46.26) 68.14(5563) 2581
FOC-10  703(1537)  7.40(1577)  7.77(1617) 1074(19.12) 1296(21.09) 4296 (40.94) 5407 (47.33) 2041
FOC12  481(1263)  7.03(1537)  925(17.70) 814(1657) 10.71(19.10) 1888 (25.74) 4555(4244) 1491
FOC-14  296(9.89)  48L(1266) 629 (1452) 814(1657) 888(17.32) 2296 (2861) 5222(4626) 1518
FOC-16  250(924)  629(1452)  851(1695 1033(1874) 1296(21.09) 2148 (27.60) 4296(40.94) 1501
FOC18  185(7.81)  444(1215  629(1452) 740(1577) 1074(19.12) 35.18(36.37) 5296 (4669) 1698
FOC21  962(1806)  1000(1841) 1296 (2.08) 1296 (21.09) 1481 (2262) 2185(27.86) 4851(44.14) 1867
FOC24  1888(2574) 2037(2682) 2111(27.34) 2296 (2861) 24.81(29.85) 27.40 (3L55) 3074 (3366) 2375
FOC27  333(1050)  592(1405  7.03(1537) 1037(1877) 1037(1877) 1370(2L71) 20.74(27.08) 1020
FOC20  518(1315  703(1537)  925(17.70) 1250(20.77) 15.18(2292) 20.74(27.08) 3851(3834)  15.49\
FOC30  629(1452)  740(1577) 1037(1877) 1148(1979) 1296(2108) 1629 (2379) 2099(3319) 1354
FOC32  814(1655)  1148(1979) 1740 (2464) 19.25(2601) 19.62(2628) 24.07(29.32) 37.77(37.91) 1967
FOC35  629(1452)  962(1806)  9.99(1841) 1222(2044) 1592(2348) 29.62(22.95) 5296 (46.69) 1952
FOC:36  370(1105  925(17.70)  962(1806) 12.96(2108) 14.81(2266) 17.03(24.36) 4185(40.30) 1560
FOC:39  814(1657)  880(1724)  12.96(2108) 1592(2350) 17.77(2490) 20.37(26.82) 2851(3226) 1607
FOC-41  1185(2012) 1518(2292) 17.40(2464) 1814(2520) 19.62(2629) 21.85(27.86) 2518(30.10) 1846
FOC-42  703(1537)  851(1695  851(1695 062(1806) 1037 (1878) 11.85(20.12) 2148(27.60) 1105
FOC-44  062(1806)  1250(20.77) 14.44(2232) 1592 (2350) 17.40 (24.62) 20.74(27.08) 32.96(35.02)  17.66
FOC-47  481(1266)  851(1695  10.36(1876) 1296(2L08) 1407 (2201) 2407 (29.36) 37.77(3791) 1608
Mean 6.85 9.13 11.08 12.99 14.80 24.38 4015 17.05
SE + 0.34 036 039 0.44 0.64 065 061

(CP.:D(.).Ol) 126 133 144 163 237 241 226

* - Mean of threereplications - Figuresin parenthesis are angular transformed values
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FOC 42 at above concentrations. Thisindicatesthat FOC
42 isresistant to Captan while FOC 32 and 39 is sensitive.
The mean growth inhibition among the isolate was
maximumin theisolate was maximum in theisolate FOC
39(85.86 %) and minimum in theisolate FOC 42 (12.16
%).The mean growth inhibition among the isolates at
different concentration varied from 18.18 to 53.46 per
cent.

Perusal of results from Table 4, indicated that at
lower concentration (1 ug/ml) of Thiram, theisolate FOC
5 (62.00 %) showed maximum growth inhibition, while
theisolates FOC 44 and 47 showed no mycelia growth
inhibition. At 10 ug/mi-t FOC 5 showed maximum growth
inhibition (63.00 %) and FOC 47 showed minimumgrowth
(0.0%). At 25 pg/ml-t, maximum growth inhibition was
observed in the isolate FOC 5 (64.33 %) followed by
isolate FOC 14 (63.66 %) and minimum growthinhibition
was observed in theisolate FOC 47 (9.00 %). At 50 and
100 pg/ml* concentration of Thiram isolate FOC 5
showed maximum inhibition and FOC 47 showed

minimuminhibition. At 500 ug/ml-, high growth inhibition
was observed in theisolate FOC 12 (77.00 %) followed
by isolates FOC 10 (76.00%), FOC-5 (73.66 %). Least
growth inhibition was observed in the isolate FOC 44
(12.66%). At 1000 pg/ml, maximum growth inhibition
was observed in the isolate FOC 5 (85.66 %) followed
by isolate FOC 10 (82.00 %), FOC 14 (81.33 %) and
FOC 12 (78.66 %) having more growth inhibition than
other isolates. Based on mean per cent growthinhibition,
theisolate FOC 5 was highly sensitive to Thiram while
the isolates FOC 44 and 47 were |east sensitive to the
fungicide. Mean per cent growth inhibition among the
isolates at different concentrationsvaried from 28.71 to
64.99 per cent.

Perusal of results from Table 5, indicated that at
lower concentration 1 ug/ml- theisolate FOC 47 (65.92
%) showed maximum growth inhibition followed by
isolate FOC 42 (52.59 %). Minimum growth inhibition
was observed in theisolate FOC 18 (4.81 %). At 10 pg/
ml-, the isolate FOC 47 (68.14 %) again showed

Table 3: Per cent growth inhibition of FOC isolates with different concentrationsof Captan

Isolate No. *1 g *10ug *25 1g *50 g *100 pg *500 pg *1000 pg Mean
FOC-5 444(1215) 20.74(27.08) 31.85(34.35) 34.07(35.68) 40.36(39.43) 51.48(45.84)  60.36(50.97)  34.75
FOC-10 296(9.89) 10.36(18.76) 26.66(31.08) 37.40(37.69) 41.48(40.08) 57.03(49.03) 63.33(5273)  34.17
FOC-12  1222(2044) 14.81(22.62) 22.96(28.61) 41.10(39.86) 44.44(41.80) 48.88(44.35) 5407 (47.33)  34.07
FOC-14  14.81(2260) 16.29(23.79) 2148(27.60) 29.99(33.19) 33.33(35.24) 36.29(37.03) 4333 (41.15)  27.93
FOC-16  4.44(1215) 962(1806) 1518(22.92) 2148(27.60) 22.22(28.10) 24.81(30.28) 28.14(3203)  17.98
FOC-18  4.44(1215) 592(1407) 2148(27.60) 3259 (34.80) 42.96(40.94) 44.44(41.79) 5148 (4584)  29.04
FOC-21  814(1657) 19.62(26.28) 28.14(3203) 3333(35.24) 36.29(37.03) 4296(40.94) 4592 (42.65)  30.63
FOC-24  31.11(3389) 3185(34.35) 3333(35.24) 3502(36.81) 30.25(38.78) 44.44(4179) 44.44(41.80)  37.19
FOC-27  481(1263) 1814(2520) 2851(32.26) 33.33(35.24) 44.81(42.39) 5148(4584) 5518(47.96)  33.75
FOC-29  19.25(26.02) 21.85(27.86) 22.96(28.61) 24.44(29.61) 2518(30.11) 27.77(3L78) 31.85(34.35) 2475
FOC-30  518(1315) 885(17.29) 10.36(18.76) 13.32(21.39) 16.29(23.79) 20.00(26.55) 22.20(28.09)  13.74
FOC-32  3592(36.81) 87.03(68.89) 9185(72.72) 9259 (74.28) 93.62(7547) 94.44(7638) 100 (89.98) 85.06
FOC-35  12.96(21.08) 1555(2321) 20.00(26.55) 60.74(51.19) 7259 (5843) 75.72(60.55) 79.25(63.25) 4811
FOC-36  962(1806) 1259(20.77) 1592(2350) 17.77(24.92) 19.25(2601) 22.22(28.10) 2333 (28.84)  17.24
FOC-39  7851(6237) 8148(6450) 83.70(66.23) 86.29(68.26) 8851(70.22) 90.37(72.32) 92.22(73.88) 8586
FOC-41  14.07(2201) 14.81(22.62) 17.03(24.36) 20.74(27.07) 22.96(28.61) 27.40(3155) 31.11(33.89)  21.16
FOC-42  555(1361) 6.66(14.94) 962(1806) 1111(1945) 14.81(2262) 16.29(23.79) 2110(27.32) 1216
FOC-44  7222(58.19) 74.81(59.91) 77.03(61.35) 79.62(63.19) 8259 (65.35) 84.44(66.87) 87.40(69.36)  79.73
FOC-47  481(1263) 7.40(15.77) 1111(1945) 14.07(2201) 1555(23.19) 1851(2547) 2259(28.36) 1343
Mean 18.18 25.17 31.00 37.88 41.92 46.26 53.46 36.26
SE.+ 0.46 054 057 0.80 0.76 1.14 1.19

E:I5=D(5.01) 1.70 2.00 211 2.96 281 422 441

* - Mean of three replications
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maximum growth inhibition followed by isolates FOC 30
(54.07 %), FOC 32 (54.07 %) and FOC 42 (54.81 %).
And minimum growth inhibition was again observed
in the isolate FOC 18 (9.36 %). Isolate FOC 47
showed maximum growth inhibition and isolate FOC
18 minimum growth inhibition again at 25 and 50 ug/
ml-* concentration of Propiconazole. At 100 png/ml-,
maximum growth inhibition and highly sensitive
reaction was observed in the isolate FOC 42 (79.25
%) followed by isolate FOC 47 (76.29 %). Minimum
growth inhibition was observed in theisolate FOC 44
(27.03 %) followed by isolate FOC 18 (29.99 %).
Isolate FOC 42 (87.03 %) showed maximum growth
inhibition followed by isolates FOC 29 (84.81 %), FOC
24 (82.22 %), FOC 47 (81.85 %) and FOC 36 (81.11
%). Minimum growth inhibition was observed in the
isolate FOC 35 (40.36 %). At 1000 pg/ml-, highest
growth inhibition was observed in the isolates FOC
20, 36 and 42 (100%) which werehighly sensitive. The

mi nimum growth inhibition was observed in theisolate
FOC 35 (52.59%). Maximum growth inhibition was
observed in the isolate FOC 47 (75.02%) which was
highly sensitive and FOC 18 which was |east sensitive
to thefungicide. Mean per cent growth inhibition, of all
theisolates at different concentration varied from 28.33
to 80.24 per cent.

Thus, it was concluded that Carbendazim was best
fungicide for inhibiting the growth of the Fusarium
oxysporum f. sp. carthami. It was followed by
Propiconazole, Thiram, Captan and Copper oxychloride. The
results are in agreement with Desai (1986) .Further,
Mehetre (1988) reported control of Fusarium
oxysporum f.sp. carthami in safflower with Thiram 75
WP. Kapoor and Kumar (1991) found Carbendazim to
be most toxic to Fusarium oxysporum. Hyas et al.
(1992) found that Tilt (Propiconazole) to be most
effective in controlling Fusarium oxysporum f. sp.
carthami.

Table4: Per cent growth inhibition of FOC isolateswith different concentrationsof Thiram

Isolate No. *1ug *10ug *25 1g *50 pg *100 pg *500 pg *1000 pg Mean
FOC-5 62.00 (51.94) 63.00(5253) 64.33(53.34) 69.33(56.36) 72.66(58.47)  73.66(59.13)  85.66(67.94)  70.09
FOC-10  46.67(43.07) 48.00(43.84) 58.66(49.98) 63.33(52.73) 68.33(55.86) 76.00(60.67)  82.00(64.90) 63.28
FOC-12  30.66(3361) 4266(40.77) 60.66(51.15) 62.66(52.33) 71.66(57.83) 77.00(6151)  78.66(6251)  60.57
FOC-14  57.66(49.43) 62.33(52.13) 6366(52.93) 64.66(5353) 70.33(56.99) 72.66(58.47)  8133(64.39) 67.52
FOC-16  41.33(40.01) 4233(4058) 52.33(46.33) 57.33(49.21) 68.33(55.76) 72.66(5847)  73.33(5892) 58.23
FOC-18  28.66(32.34) 40.66(39.61) 52.33(46.33) 5300(46.71) 60.66(55.15) 68.33(55.76)  72.66(5847)  53.76
FOC-21  3966(39.01) 48.66(44.22) 50.66(45.37) 58.66(49.98) 63.00(5253) 69.33(56.39)  7533(60.22) 57.90
FOC-24  3833(3823) 38.33(40.13) 51.33(4575) 62.66(52.33) 7133(57.61) 71.33(57.62)  71.66.(57.83) 57.85
FOC-27  26.66(31.08) 49.66(44.79) 50.66(45.37) 57.66(49.40) 60.66(51.15) 67.33(55.13)  71.33(57.62)  54.85
FOC-29  31.33(34.03) 36.00(36.85) 40.66(30.60) 40.66(30.61) 43.66(4134) 62.00(51.94)  67.33(5513) 4595
FOC-30  24.66(29.75) 30.66(33.61) 4300(40.96) 4533(42.31) 58.66(49.98) 68.66(5596)  69.00(56.18) 4857
FOC-32  34.33(35.86) 38.66(38.40) 41.33(40.00) 4333(41.15 5233(46.33) 5233(46.33)  63.00(5253) 4561
FOC-35  2566(30.42) 26.66(31.07) 28.66(32.35) 30.66(33.61) 4866(44.22) 51.33(45.75)  59.66(5057)  38.76
FOC-36  18.66(2558) 21.33(27.49) 28.66(32.34) 31.33(34.03) 49.00(44.43) 56.66(48.84)  6566(54.13) 387
FOC-39  13.66(21.67) 16.00(2356) 23.66(20.07) 32.66(34.84) 41.33(40.00) 43.66(41.34)  49.33(44.61) 3147
FOC-41  11.66(19.95) 17.00(24.34) 17.33(2457) 20.00(26.54) 39.00(38.63) 46.00(42.70)  53.66(47.09)  29.23
FOC-42  14.00(21.83) 16.33(23.82) 19.33(26.06) 21.33(27.49) 20.33(32.76) 31.33(34.03)  41.33(4000) 24.71
FOC-44 0.00(0.00)  6.66(1492) 10.00(1841) 11.00(19.35) 12.66(20.83) 12.66(20.80)  31.33(34.03) 1204
FOC-47 0.00(0.00)  0.00(0.00)  9.00(17.45) 22.66(2841) 33.00(3504) 30.66(33.60)  42.66.(40.77) 19.71
Mean 28.71 33.94 40.32 44.64 53.39 58.08 64.99 46.29
SE.+ 1.04 1.05 0.81 0.75 1.04 1.13 1.04

(CP'=D<5.01) 385 3.89 3.00 278 385 419 3.85

* - Mean of three replications

- Figuresin parenthesis are angular transformed values
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Table5: Per cent growth inhibition of FOC isolateswith different concentrations of Propiconazole

Isolate No. *1 g *10ug %25 g *50 g *100 g *500 g *1000ug  Mean
FOC-5 2000(3303) 3250 (3480) 4111(3087) 4370 (4137) 5222 (4626) 6518(5383) 7629 (60.86) 48.72
FOC-10  2851(3224) 3037(3342) 3250(3480) 3502(36.81) 4183(40.29) 4555(4244) 6518 (5385 39.99
FOC-12  3111(3389) 3592(3681) 4185(4030) 44.81(4162) 5185(4605) 6814 (5563) 8444 (6687) 5116
FOC-14  1814(2518) 2185 (27.86) 24.07(29.36) 2518(30.10) 5407 (47.33) 6370 (5295) 7851 (6241) 40.79
FOC-16  2296(2861) 28.14(3202) 30.74(33.66) 3250 (3480) 4183(40.29) 5148 (4584) 67.40(5518) 39.30
FOC-18 481(1263)  936(17.81) 1629 (23.79) 2074(27.08) 29.99(3319) 45.18(42.22) 8592 (67.98) 30.32
FOC-21  1925(2600) 29.25(32.72) 3481.(36.14) 5148(4584) 6185(5.84) 7370(59.16) 88.88(7056) 5131
FOC-24  2407(2932) 30.74(33.66) 43.70(41.37) 5481 (47.76) 6370(5295) 8222 (6507) 9259 (7428) 5597
FOC-27 888(17.25)  19.25(2601) 2296(2861) 3111(3389) 4592 (4265) 54.07(47.33) 6518(5383) 3534
FOC-20  2962(3293) 3620(37.02) 4592 (4264) 5481(47.76) 7148(57.71) 8481 (67.17) 100.00(89.98) 60.41
FOC-30  4814(4392) 5407 (47.33) 5592(4839) 59.99(50.76) 68.14(5564) 77.77(61.87) 8592 (67.96) 64.28
FOC-32 4666 (4307) 5407(47.33) 57.40(49.25) 6518(5383) 70.36(57.01) 80.74(6400) 87.77 (6953) 66.02
FOC-35  2555(30.34) 19.25(2597) 20.74(27.08) 2518(3010) 3370(3546) 40.36(39.43) 5250 (4647) 3105
FOC-36  3474(3608) 4185(4030) 4296 (40.94) 49.62(4477) 6592(5429) 8111(64.23) 100.00(89.98) 59.45
FOC-30  2037(2678) 24.07(29.36) 30.36(3342) 3481(36.15) 4296(40.94) 4883 (4435 6333 (5273) 37.82
FOC-41  1444(2232) 19.99(2655) 20.37(2682) 2333(2884) 37.03(3747) 56.66(48.82)  7481(50.89) 3523
FOC-42  5250(4647) 5481(A7.75) 57.40(49.45) 6592(5428) 79.25(6291) 87.03(68.92) 100.00(89.98) 71.00
FOC-44  1250(20.74)  19.25(2600) 20.74 (27.08) 23.70(2911) 27.03 (31.31) 5407 (47.33) 6592 (5428) 31.90
FOC-47  6592(5428) 68.14(5564) 70.37(57.02) 7250(5843) 76.29(60.88) 8185(6478)  89.99 (7160) 7502
Mean 28.33 3311 37.38 4201 53.44 65.39 80.24 4868
SE.+ 119 0.83 0.74 0.84 0.79 0.89 0.97

?#:de) 441 307 274 311 293 3.30 359

* - Mean of three replications

- Figuresin parenthesis are angular transformed values

Plate 1a : Effect of different concentrations
of carbendazim against mycelial growth
of isolate FOC- 18

Plate 1b : Effect of different concentrations
of copper oxychloride against mycelial
growth of isolate FOC- 27

Plate 1c : Effect of different concentrations
of capatan against mycelial growth of
isolate FOC- 32

Plate 1d : Effect of different concentrations
of thiram against mycelial growth of
isolate FOC- 05
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In vitro efficacy of fungitoxicants on the growth of Fusarium oxysporum f.sp.carthami isolates causing wilt of safflower
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