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Table 1. Results of analysis of variances of the effect of Nanocide and Trichoderma spp. isolates on the growth
of different isolates of Sclerotinia sclerotiorum (SS1) in vitro.

Source df Ss Ms Fs P
S. sclerotiorum 2 19.392 9.969 177.7495™ 0.0001>
Trichoderma 5 0.706 0.141 2.5880" 0.0259
Nanocide 5 374.817 74.963 1374.2462™ 0.0001>
Sclerotinia x Trichoderma 10 0.950 0.095 1.7424"s 0.0705
Sclerotinia x Nanocide 10 6.002 0.600 11.0029™ 0.0001>
Trichoderma x Nanocide 25 1.670 0.067 1.2245"s 0.2142
Sc'em““'ﬁl x Trichoderma x 50 4.448 0.089 1.6309™ 0.0069
anocide
Error 324 17.674 0.055
Total 431 425.659
1CV 25.38

""ns —non significant", "*": significant at P<0.01. "**": significant at P<0.05.
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Fig. 1. Effect of Nanocide on T. koningii (iso2) (lower dark colonies) and Sclerotinia sclerotiorum (upper light
colonies) in dual culture on PDA containing different concentrations of Nanocide (10ppm (2), 30 ppm (3), 60
ppm (4), 100 ppm (5) and 130 ppm (6)) in comparison with control plate after one week at 21 °C in the dark.
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Fig. 2. Colonization of Sclerotinia sclerotiorum (SS2) by T. harzianum (1211) on PDA containing 130 ppm
Nanocide (right) and control without Nanocide (left) after 10 days at 21 °C in the dark.
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Fig. 3. Morphological changes of Sclerotinia sclerotiorum hyphae on PDA containing Nanocid: A) bunching of
mycelia, B) curling of mycelia, C) deformation of mycelia.
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Table 2. Percentage of the sporulation inhibition of Trichoderma koningii (is02) on PDA containing different
concentrations of nanocide after five days at 21 °C in the dark.

Nanocide dosage (ppm) Inhibition (%)
10 6.702
30 11.10%
60 25.60%
100 44.40P
130 55.60°
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Table 3. Effect of Fungicide and Nanocide on fresh and dry weight, and height of two—month-old canola
seedlings in greenhouse condition in the seed coating method.

Treatments Pl_ant Dry Fresh
height mean weight mean weight mean(g)
(cm) (mg)

T. koningii (is02) 11.25% 60° 0.867BC

2 ppm Rovral TS +T. koningii (is02) 5D 35! 0.44P

5 ppm Rovral TS + T. koningii (is02) 8.87ABC 708 1.0178
10 ppm Nanocide +T. koningii (is02) 5.3CD 35! 0.51¢P
30 ppm Nanocide +T. koningii (is02) 6.25BCD 60P 0.907BC

T. harzianum (1211) 8.82A8BC 74.2° 1.064

2 ppm Rovral TS +T. harzianum (1211) 9.32A8 68¢ 0.89A8C
5 ppm Rovral TS +T. harzianum (1211) 7.25BCD 30’ 0.56¢P
10 ppm Nanocide + T. harzianum (1211) 8.25ABCD 436 0.61B¢P
30 ppm Nanocide + T. harzianum (1211) 7.378¢D 46F 0.66ABCP
T. atroviridae (6022) 8.87ABC 75.7A 0.91A8C

2 ppm Rovral TS +T. atroviridae (6022) 8ABCD 40H 0.52¢P
5 ppm Rovral TS +T. atroviridae (6022) 7.65B¢CD 39.5H 0.83ABCD
10 ppm Nanocide +T. atroviridae (6022) 7.87ABCD 53.5F 0.83ABCD
30 ppm Nanocide +T. atroviridae (6022) 7.82ABCD 76A 0.71ABCD
Untreated control 8.37ABCD 53.28 0.648¢P
Infected control 78¢P 25K 0.66ABCP

LSD 3.576 1.89 0.3455
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Within columns, numbers fallowed by the same letter are not significantly different at P<0.01

5SS 03505 035 53 1) b3 gme Ml (S 2,8
Plases 1t oltie Gbls (slajlag sl Ol oS gl
ALt sbelag ¥l Glhls lajled b e U
T. atroviridae  T. harzianum (1211) «4li> s
5SS 055 5 5 s 03 Sols s sl (6022)
tlace ¥ Ghls lsles cumen il oS ¢l
S AS b plas 0 bl lajles b 2576
CL&S)\}&Q'Qj;cjbj;.):&)\ss;mc)}u:)ggwt
Loys 5SS 5 6lls slasles 4 b os JT dals msls oS
AoV a3 ols sae sl U:SG)BJ Lo 6
Sls oS gl Ll sl oS oS g 5 05 o

bslod 4 b oo dals g sl OLE 1) (6l e

3536 b ol yoh Awgil 9 WS Z I8 WU gwsy
S b bgle W yge 4 koS § Sadigs
Ao o G (gl 2 e T il ols 4 25 Jslotr
bbb S @ Lo s S 5,08 pss
059 Sy p el glayles LS50 & Wsls Ol (ST
o3 W a3 IS aale ¥ slaimalS s 5
sl ol aalE pyl Gy s 4B s
(JUE 555D boles 25 8 auslie @l sl
b e 56 ol pon 4 Lays S5 5 sla S 5les & sl Ol
Solsgme SN el 4 Loys S5 5 ke b &fgﬁ
LS 5 511HS oS plis )l 5 eCast 055 ¢ 033 3 Uy

5 sy Dl bl 5 LynsSS s les sl



ARRY

Y€+ JWw cgd o 5lowd odd W ¢ Si320LS 1> s § 40

bl stues S sy sl plge V+ +(6022)
LOT s & bl ol ol 55 (U8 540
Lo gl S glasles bag 4 58w oS 4 by, 5
031y ol s Dogls Lis g el LSl - ULTGJB 9
Mo 53 31 0L oS FUs)) 5 S 035 05 05
;5(;-5.&%):}9&56)@)\)\41&33;,:334:“}5\3
Shils layles 5 COll 345 Gyld s Doyl ol
Gobsme Sl G S =56 hls slasles b e il

3l 0L oS sl 5 eSast 035 ¢ 055 53

oS gl s S 055 05 035 03 |y Solssme sl
S 1> Ol pys e Gl gla tlasT sl olss
+ T. harzianum (1211) ks & bg,e 5 059 oo e
T oled b suls (gne Dl oS 5 o U pl g g ¥
Jsu) S0 A b ol o oV + harzianum (1211)
T. harzianum (1211) 4 Ly e ¢St 05 op 2éw (F
4 by 5 o8 Pl o e 5 s g T+
23 b Pl YT harzianum (1211) L
Wls 4 by S el sy 5 05y S

T. atroviridae ,las 4 by ye gli)l op S 5 il

300 a4 SlS Ll s o3 IS asle ¥ glaanalS plisl 5 oKist o5 O35 35 1 ke slales U -F Jdr

WS b ghine &) g 4 a3 S sl S

Table 4. Effect of different treatments on fresh weight, dry weight, and height of two month—old canola
seedlings in greenhouse condition using Trichoderma spp. mix with soil.

Treatments plant height dry weight (mg) fresh weight ()
mean(cm)
T. harzianum (1211) 8.3748 59.58C 0.81278
2ppm Rovral TS +T. harzianum (1211) 12.5% 59.78¢ 0.80748
5ppm Rovral TS +T. harzianum (1211) 8.5% 52.2° 0.69748C
10ppm Nanocide + T. harzianum (1211) 1078 63.578 0.950*
30ppm Nanocide + T. harzianum (1211) 9.6278 69.24 0.9874
T. atroviridae (6022) 8AB 24.2F 0.307°
2ppm Rovral TS +T. atroviridae (6022) 8.5 44.5F 0.770%8
5ppm Rovral TS + T. atroviridae (6022) 8.6"° 40.0% 0.5208¢P
10ppm Nanocide +T. atroviridae (6022) 6° 27.0F 0.380¢P
30ppm Nanocide +T. atroviridae (6022) 7.75%8 27.2°F 0.370P
Untreated control ,JL. tal 8.3718 53.2¢P 0.772A8C
Infected control o> T Aals 6.75° 28.7° 0.370°P
LSD 4.926 6.081 0.374
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Within columns, numbers followed by the same letter are not significantly different P<0.01.
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Abstract

In this research, the compatibility of Trichoderma species along with Nanocide and fungicide for the integrated
management of this pathogenic fungi Sclerotinia sclerotiorum, has been studied. For this purpose, the effect of
three isolates of Trichoderma harzianum, one isolate of T. virens, one isolate of T. atroviride and one isolate of
T. koningii on the three isolates of pathogenic agent (SS1, SS2, SS3) in PDA medium containing 5 levels of
Nanocide (0,30,60,100,130) by dual culture technique in the laboratory condition were studied. Then the effects
of T. harzianum (1211), T koningii (iso2) and T. virens (6011) with two levels of Noniocid (10 & 30 ppm) and
Iprodione+carbendazim fungicide (2 & 5 ppm) on one isolate of pathogenic agent in greenhouse condition, were
evaluated. The lowest inhibition of mycelia growth of S. sclerotiorum in PDA medium with Nanocide, was 6%,
that indicated for treatment S. sclerotiorum (SS2) x T. virens (6011) at level 10 ppm. In greenhouse condition,
Trichoderma spp were tested in two stages, seed coated with Trichoderma conidia cell suspension and use
Trichoderma mixed with soil. The evaluated parameters were height and wet and dry weight of the plant. The
first experiment, was seed coated with Trichoderma conidia cell suspension, the most fresh weight was for T.
harzianum (1211) as control and the most height was for T. koningii (iso2) alone. The second experiment, was
for Trichoderma mixed with soil showed a significant increase in the most fresh and dry weight were for T.
harzianum (1211) + 30 ppm Nanocide treatment and the most height of seedlings was also for T. harzianum
(1211) + 2 ppm lprodione—carbendazim (P<0.01). the statistical grouping showed that the treatments in which
Trichoderma species were used alone showed no significant difference with treatments with Nanocid and
fungicide in the wet and dry weight and height plant. Beside, using Trichoderma alone rather than the
combination of Nanocid and fungicide, showed the better effect on growth parameters of the infected canola.

Keywords: Integrated management, Sclerotinia sclerotiorum, Trichoderma, Nanocid, Iprodione+carbendazim
fungicide




