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Table 1. Characteristic of primers used in this study

Gene Forward primer (5'-3") Reverse primer (5'-3" Primersize  Tm
Chitinase =~ CCGCAGTGTCCAATACCAGA GCCGTCCACTGATTCCATGA 149 60.5
Cupi4 TCACTGTGGTGTGTGCTCTC ACTCAAGCCATTGCCTTCCA 180 59.5
Actin GAAGGAATAACCACGCTCAG ACACAGTTCCCATCTACGAG 117 60

Real time PCR iS5 0 oolaiwl 0,50 dlge .Y Jga
Table 2. Material used in Real-time PCR reaction

Reagent Quantity (uL)
Master mix 4
Forward primer 1
Revers primer 1
cDNA 1
Nuclease free water 13
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Figure 1. The effect of bio-fertilizers on disease severity of infected cucumber with P. aphanidermatum. Mycorrhiza (M);
Nitroxin (N); Vermicompost (V)
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Table 3. Analysis of variance for effects of different biofertilizers on yield components of infected cucumber with P.
aphanidermatum by LSD test. M: Mycorrhiza; N: Nitroxin; V: Vermicompost

Treatment Root fresh weight Root Plant height Root Aerial fresh weight Aerial dry weight
(@ dry weight (cm) height (9) (@
M+V+N 0.096a 0.02a 11.50a 5.162a 2.400a 0.207a
M+V 0.09b 0.018a 10.175bc 4.950ab 1.512d 0.138fg
V+N 0.09b 0.017b 9.628c 4.525hd 2.075b 0.188c
N+M 0.09b 0.019ab 10.775ab 4.825ab 2.155b 0.201b
N 0.088b 0.018b 8.975d 4.800b 1.495a 0.141f
\% 0.088b 0.018b 7.700e 4.125d 1.620cd 0.145e
N 0.086b 0.017b 9.025a 4.125cd 1.793c 0.170d
Control 0.074c 0.017c 7.367e 3.988d 1.475d 0.134g

5,00 /40 o] b 53 I st ST Sland By gt 8 4

Means followed by same letters in each column are not significantly different at the 5%.
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Table 4. Relation between disease severity and, root dry
and fresh weight of infected cucumber with
P. aphanidermatum under different bio-fertilizers

treatment
Correlation
Disease P value < 0.05
Root dry weight -0.495** -0.495**
Root fresh weight 0.004 0.004
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Figure 2. Correlation analysis between disease severity and, root dry and fresh weight of infected cucumber with
P. aphanidermatum under different bio-fertilizer treatments
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Figure 3. Extraction of plant RNA used in cDAN synthesis (A) and PCR thermal gradient for Cupi4 and Chitinase genes
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Table 5. Expression analysis of Cupi4 gene in infected cucumber with P. aphanidermatum under different bio-fertilizer
treatments: Mycorrhiza (M); Nitroxin (N); Vermicompost (V)

Reaction

Treatment Gene Type Efficiency Expression Std. Error P(H1) Result

VMN Cupi4 TRG 1.04 23.65 46.41-13.37 0.000 upP
M Cupi4 TRG 1.04 21.21 26.21-16.61 0.004 upP
MN Cupi4 TRG 1.04 11.61 12.94-9.63 0.000 upP
VM Cupi4 TRG 1.04 10.61 13.804-7.062 0.000 uP

N Cupi4 TRG 1.04 5.86 7.05-4.63 0.000 upP

V Cupi4 TRG 1.04 3.92 4.73-2.79 0.000 upP

VN Cupi4 TRG 1.04 2.9 3.29-2.49 0.000 UP
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Table 6. Expression analysis of Chitinase gene in infected cucumber with P. aphanidermatum under different bio-
fertilizer treatments: Mycorrhiza (M); Nitroxin (N); Vermicompost (V)

Treatment Gene Type Er\;?i?:?elr?cny Expression Std. Error P(H1) Result
M Chitinase TRG 1.01 2.45 2.99-1.65 0.004 Up
VMN Chitinase TRG 1.01 141 1.60-1.16 0.000 UP
VM Chitinase TRG 1.01 1.34 1.20-0.94 0.501 Up

MN Chitinase TRG 1.01 0.929 1.08-0.78 0.296 Down

\% Chitinase TRG 1.01 0.649 1.34-0.40 0.13 Down

N Chitinase TRG 1.01 0.642 0.76-0.56 0.033 Down

VN Chitinase TRG 1.01 0.530 0.666-0.418 0.022 Down

sy 535S 5 IS g0y P. aphanidermatum 4 os4/1 )L3 5 Chitinase 3 Cupid slacys lo maw .V Jgax
Table 7. Expression level of Cupi4 and Chitinase gene in infected cucumber with P. aphanidermatum without bio-
fertilizer application

Gene Type Reaction Efficiency Expression Std. Error P(H1) Result
Cupi4 TRG 1.04 12.529 38.684-10.1 0.000 up
Chitinase TRG 1.01 1.235 3.621-1.464 0.000 UpP
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ABSTRACT

Damping-off disease of cucumber caused by soil-born fungi Pythium aphanidermatum is one of the most
destructive diseases of cucumber. In this research, the effect of three bio-fertilizers including; nitroxin,
mycorrhiza and vermicompost in single and combined form on induced resistance and yield components in
greenhouse cucumber (ES-2862) infected with damping-off disease was investigated. These experiments
were performed in a completely randomized design with four repetitions in greenhouse condition. The
measurment of disease severity showed that V+N+M (37%) and vermicompost + nitroxin (73%) treatment
have the highest and the lowest effects on disease severity reduction, respectively. The mixed treatment of
three bio-fertilizers has the best effect on increase of yield components when compared to control. The
application of mycorriza alone showed the lowest effect on majority of traits. Gene expression analysis of
Cupi4 and Chitinase genes by qRT-PCR showed that expression level of two genes has been affected by bio-
fertilizers treatment. For Cupi4 gene (23.65), combination of three bio-fertilizers and for chitinase gene
(2.45), mycorrhizal treatment showed the highest effect of expression pattern. Regarding the results, it can be
concluded that these bio-fertilizers could be use as bio-control agents to plant improving against pathogenic
fungal agents.

Keywords: Bio-fertilizers, chitinas, cucumber damping-off, gene expression, induced resistant.
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