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Abstract
Today, with the increase in cucumber cultivation in greenhouses and fields, their contamina-
tion with root-knot nematodes is observed in some areas. The effect of three Trichoderma
species (T. crassum, T. harzianum and T. afroharzianum) with liquid organic sulfur of
Raskood company on the control of root-knot nematode (Meloidogyne javanica) on cucum-
ber (Nagin variety) was investigated with two separeted tests under greenhouse conditions, in
this research. Both tests were done with eight treatments (the use of each of the mushrooms
together with sulfur, each of the fungi alone and sulfur alone and the infected control) in five
repetitions and the form of Completely Randomized Design with Duncan's test at 5% level.
In order to infect the plants, 2500 second-stage larvae and nematode eggs were added to each
kilogram of potting soil containing cucumber seedlings at the four-leaf stage. Then, depend-
ing on the type of treatment, one milliliter of Trichoderma suspension (10° spores per millili-
ter) and sulfur were added to each seedling, and the pots were investigated after 45 and 60
days for the first and second tests, respectively. Data analysis was done using SAS 9.4 soft-
ware. The results of this study showed that in both tests, the use of sulfur with each of the
fungi and sulfur alone led to significant differences between the plant growth indicators of
tretments (fresh and dry weight of aerial organs, lenght of the root and aerial organs) and con-
trol. Also, nematode pathogenicity factors (the number of second stage larvae in the soil, the
number of female nematodes in each gall, the number of female nematodes in the whole root,
the number of galls in the whole root, the number of egg mass in each gall, the number of egg
mass in the whole The root and reproduction factor) of the treatments that with both of Trico-
derma and sulfur together, as well as the treatment using sulfur alone showed a significant
difference compared to the control. However, in the both of tests, the most effective treat-
ments were related to the use of T. crassum together with sulfur.
Keywords: Meloidogyne javanica, Trichoderma crassum, Trichoderma harzianum,
Trichoderma afroharzianum
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Figure 1. Cucumber plants (Negin cultivar) infected with Meloidogyne javanica under the
treatment of Trichoderma crissum and organic liquid Sulfur under greenhouse conditions.
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Table 1. Comparison of the mean of experimental treatments by different times (45 and 60
days) on the growth indices of cucumber (Negin cultivar) infected with Meloidogyne javani-
ca under greenhouse conditions.

L G )| ado, g,.bJ" sl r“b-’/‘ L BV IC IR
e (eHle) (a5l 5 )
Treatments Shoot length Root length Shoot fresh Shoot dry weight (2)
(cm) (cm) waight (g)
45 days
Control 14.60e 4.50b 14.58f 1.12d
Sulfur 24.50bc 8.20a 23.42bc 3.72b
T. afroharzianum 23.00cd 7.90a 21.28d 3.04c
T. afroharzianum+ Sulfur 26.00ab 8.25a 24/00b 3.84ab
T. harzianum 21.00d 8.37a 20.14¢ 2.86¢
Sulfur + T. harzianum 24.70bc 8.21a 23.76b 3.80ab
T. crassum 24.00bc 8.00a 22.66¢ 3.60b
Sulfur + T. crassum 27.00a 8.30a 26.16a 4.03a
60 days

Control 15.60d 6.50b 16.60f 2.54e
Sulfur 26.50b 10.20a 25.42bc 4.73b
T. afroharzianum 25.18b 9.90a 23.28d 4.26¢
L. afroharzianum + Sul- 28.24a 10.22a 26.12b 4.80b
fur
T harzianum 23.02c 10.10a 22.14e 3.85d
T harzianum + Sulfur 26.62b 10.21a 25.74b 4.81b
T crassum 26.18b 10.00a 24.66¢ 4.68b
T. crassum + Sulfur 29.00a 10.30a 28.16a 5.26a

iolai Lt I sme GBS 100 Lozl b 55 5S35 (yge3T bl GLaSs Y Gg o b st 5 00 (S5 0) il jyolia
Value of mean (5 replications) in the same culmn followed by different letter(s) are significantly different according to Dun-
can (P>0.05).
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Table 2. Comparison of the mean of experimental treatments by different times (45 and 60
days) on the disease index Meloidogyne javanica of cucumber (Negin cultivar) infected with

Meloidogyne javanica under greenhouse conditions.

Gall No. of No. of femal  No. of J2 No. of No. of
. . . ; femal
day Treatments number  eggmassin nematodein  inofsoil  eggmass FI
! ¢ nematode
in root each gall each gall (100g) in root .
1n root
Control 64.0a 24.0a 9.0a 3930a 1538a 575a 8.20a
L afroharzi- g5, 12.2bc 7.2ab 1702¢ 346¢ 205bc 1.98¢
anum
Sulfur + Taf- g 8.0d 2.4c¢ 550d 154d 47.0d 0.36¢d
roharzianum
45 Sulfur 20.4de 9.0cd 4.6bc 575de 191d 95.0d 0.49¢cd
T harzianum 32.2b 15.2b 8.2a 2825b 491b 266b 2.07b
Sulfur + 7" har-— 14 5 4o 8.4d 3.4c 560de 168d 65.0d 0.38cd
zianum
T, crassum 22.6d 10.0cd 4.8bc 664d 266¢d 108cd 0.59¢cd
f;‘;iﬁ“ +Tcras- g 0e 7.0d 2.1c 505¢ 128d 37.0d 0.28d
Control 64.4a 24.6a 9.6a 4270a 1586a 620a 8.68a
g‘num afroharzi--— 54 5, 13.4bc 8.2ab 1811c 395bc 243bc 1.45bc
Sulfur + T af- 55 ¢ 9.2d 3.2¢ 660d 188d 66.0d 0.48d
roharzianum
60 Sulfur 20.8¢ 9.8d 5.2bc 666d 206d 112d 0.54cd
T harzianum 33.2b 15.8b 9.2a 2935b 526b 307b 2.26b
Sulfur + T-har-—— ) e 8.2d 3.0c 619d 165d 61.0d 0.39d
zianum
T crassum 24.0d 11.0cd 5.2bc 763d 266¢cd 127cd 0.74cd
Sulfur + 7 cras-— 19 5, 8.2d 3.2¢ 614d 159d 63.0d 0.39d

Sum

0l las o sme B ¢[00 Jloil mhans 10 (Sls yge3] bl LSl Y gy b (gt 5o 0 (1S5 0) Silee polie
Value of mean (5 replications) in the same culmn followed by different letter(s) are significantly different according to Dun-
can (P>0.05).
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llg ass pl a8 o) o Sl 4 e Raslel lull o baisS ple a4 ced PDA s
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00l il 45 56 slzdsbie § LS5 3lodlil 5 adgi bog 00, 39i5 ljee (ol g0
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ol 4 cow bl j0 L josSh 5 sladisS (Sharon et al. 2001) &S o 8o |, Koo slag )8
WS e <S8 58 It Sl 00 ke 0w S Ay, dswy

(Harman et al. 2004)
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Coclusion & oS A
(T harzianum T. afroharzianu sladisS 5| G 0 59,565 algi 0,5 ol las Jiegsy ol sleaidl
M. javanica )5 lem sl amli pan ols 4oz, 5l SO 2 g oles 4 0,565 T crassum)
5 e Gl Iy e Sl ald 4y Cund g 03 Fge Gl oy SlayeSB e 9 LS o,
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