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Abstract

Several chemicals were tested and evaluated abaatdiial agents against the Palestinian isolate of
Agrobacterium tumefaciens, the causal agent of the crown gall dise&ssed on the disk diffusion method on
nutrient agarformaldehyde appeared to be the strongest follomedulfuric acid, hydrochloric acid, sodium
hydroxide, Hypex and Dettol. On the other handséhahemicals revealed 90-100% inhibition againset th
bacterial cell contaminating common pins. The ptfemicals showed either an intermediate or westkeoial
inhibition of the bacterium on agar nutrient media.
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1. Introduction

Crown gall is a bacterial disease that infects neds! of plant species, both woody and herbacddwsdisease
has a wide range of dicotyledonous (broad-leavéathosts, especially members of the rosaceadyfamnch
as apple, pear, peach, cherry, almond, raspbedyases. In addition, a strain, termed biovar 3isea crown
gall of grapevine (Agrios, 1997; Trigiarh al. 2004).

The disease which is caused Agrobacterium tumefaciens gains its name from the large tumor-like swellings
(galls) that typically occur at the crown of theaml, just above soil level. Although the diseassels the
marketability of nursery stock, it usually does natise serious damage to older plants. Galls vargiderably
in size. The goal ranges from 1/4 inch to a footmarre in diameter with the majority being a fewhias across.
Young galls are soft at the surface and have &, ltgh-colored, frosty appearance. As the gallsvgslwer, they
become darker, turning almost into black, and gk hard and woody (Agrios, 1997).

There is often no visible effect on the plant otteam the galls, but when galls are numerous omnvehlarge gall
has girdled the stem, the plant may become stwtedsickly with small red or yellow leaves. Top $toms
alone are inconclusive, but the presence of galidiens the identity of the disease (Agrios, 19%Treets,
1979).

The bacterium is capable of surviving in the soil &t least a year and possibly stays alive lonigés. easily
spread in soil water or rain splash but can petefkants only through fresh wounds. Such woundghtribe
made during pruning, cultivating, transplantingdbting or grafting, or feeding by insects or othests. The
wondering of animals through the planted fieldsusficient for making wounds which let the pathogarer
(Agrios, 1997; Trigianat. al. 2004).

.As the mechanical injuries of plants by cultivatitwols are the major entry sits for the pathogkea,current
project aims at finding out the effective chemidaginfectants that can be used by farmers in pralctiays to
disinfect the agricultural tools, particularly, 8eused regularly for pruning and grafting (Agrib897; Trigiano
et. al. 2004).

2. Material and Methods

2.1 Sample collection

Fifteen woody samples were collected from the g#lithe almond trees showing the crown gall symstoime
samples were collected from 6 year-old trees pthimeAsira-El-Shamaleih, seven kilometers to thetmof
Nablus city.

2.2 Bacterial isolation

The collected samples were cut and grinded and tudtured in nutrient agar Petri plates. After 4& h
incubation period at 37 degree Celsius, the badtenlonies were sub-cultured and maintained inttrient
broth and nutrient agar Petri plates. The bactésaate was stored in the microbiology laboratofyhe Arab
American University.

2.3 Biological identification

The bacterium was tentatively identified Astumefaciens based on results obtained from several biochemical
tests. Bacterial stains including the simple armirgone was done according to Johnson and Case)(20d1
Brookset. al.(2001) respectively. Also, the growth of the baetesolate on the selective and differential media
including MacConkey Agar (MAC), Eosin Methylene BIGEMB) Agar and Mannitol Salt Agar (MSA) was
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done according to Tortoret. al. 2002. The shape and the color of the coloniesthadpattern of bacterial
growth were recorded for each medium (Strehial. 2001). To test its oxygen requirements, the igoleas
streaked on nutrient agar plates and then kepteresn anaerobic GasPak jar for 48 hrs at 37 déigbstus. The
chemical pocket containing sodium bicarbonate sodiusn borohydride was used (Tortoga al. 2002). In
addition, the motility of the bacterial isolate weested in semisolid agar medium using the stabnigae.
Cloudiness in the stabbed areas was checked 4&thrsincubation at 37 degree Celsius (Forétesl. 2002).

On the other hand, the isolate was tested foril#fyato ferment carbohydrates in media containgiggle type

of carbohydrates and a pH indicator. Therefore ntieelia of phenol red lactose, phenol red dextrase phenol
red sucrose were used. The media were placedtitutess equipped with Durham tubes (small invettdbes to
detect gas production). After 48hrs incubation Atdgdgree Celsius, the inoculated media were cheftkeghas
production and color change (Forletsal. 2002; Johnson and Case, 2001). Furthermore, tty #®1 ability to
hydrolyze starch, the isolate was streaked on Istagar media then incubated similarly (Johnson @ade,
2001). As a second step, iodine drops were add#tbtmedia around the bacterial colonies to se@dbsibility

of coloration. Additionally, the ability of the ifde to make protein catabolism was tested in thdiaincluding
nutrient gelatin, litmus milk and urea agar. Thediaevere inoculated with the bacterial isolate amibated as
usual (Forbest. al. 2002; Johnson and Case, 2001).

2.4 Serological identification of theAgrobacterium

Precise identification of the bacterial isolate wdmne serologically using the standard bacteriuatisic
antibodies. Thus, indirect enzyme-linked immunoaatbassay (I-ELISA) was used as adopted by Giarkl
(1986). TheAgrobacterium specific-polyclonal antibodies and the goat anbbi conjugate were purchased
from Bioreba, Inc. The results of the ELISA testsravrecorded one hour after the substrate incubatiok
place using an automated ELISA-Reader. The liglgoddance was measured for ELISA wells at 405
nanometres (Sawalha 2009).

2.5 Preparation of bacterial inocula

Three loopfuls of the bacterial isolate growingranrient agar plates were added to 5 ml sterileienit broth
then incubated at 37 degree Celsius for 48 hrs.

2.6 Preparation of the test chemicals

Concentrations of 10% and 5% of several chemicalewwrepared using sterile distilled water (FigSgme of
these chemicals are detergents (indicated by ttwinmercial names) as Modhesh and Bariq are used for
cleaning flagstones, floors and bathrooms. Palractind Fairy are other detergents used to clearsliahd
other kitchen instruments. Hypex which is the conuia¢é name of a bleach material is used for sirikbs,
drain boards, toilet bowls, garbage cans and kitcimstruments. In addition, Dettol and Septol acpidl
disinfectants for laundry, floors, surfaces, lavi®, sinks and so on. The chemical concentrati@re prepared
aseptically in 50-ml falcon tubes.

Two categories of disinfectants were used. The fiype (Table 1) was the common household chemicals
available at the local market or at any consumpesuarkets. Some of these chemicals are deterentsed as
their commercial names) as Modhesh (Sodium Tri BR¥lgsphate) and Bariq (cocamide diethanolaming) tha
are used for cleaning tile floor and bathrooms.ni@dive and Fairy [sodium dodecylbenzenesulfonate,
Ammonium C12-15 Pareth Sulfate, Magnesium Isodolbecizenesulfonate, Lauramidopropylamine Oxide and
Triclosan- 5-chloro-2-(2,4-dichlorophenoxy)phenolfhich are other detergents used to clean disheésotrer
kitchen instruments. Hypex [calcium hypochloritea(CIO)] or Sodium hypochlorite [NaCIO], which is the
commercial name of a bleach material that is usedihks, tubs, drain boards, toilet bowls, garbeges and
kitchen instruments. In addition, Dettol [5% of #@ro-3,5-dimethylphenol (§1,ClIO)] and Septol [1.1% 6-
chloro-hydroxy diphenyl methane] that are liquidinfectants for laundry, floors, surfaces, lavasyisinks and
so on. The chemical concentrations were preparegtiaally in 50-ml falcon tubes.

The second disinfectant types were the chemicasamuld obtain only at the chemistry or biologydeditories
(i.e.: not readily available to consumers). Thekentical were Formaldehyde, Phenol, Benzene, Keepsen
Sulfuric acid, Hydrochloric acid, and Sodium hyddex Concentrations of 10% and 5% of several chalsic
were prepared using sterile distilled water.
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Table 5: Common household chemicals available atéhocal markets

household Active ingredient Chemical structure concentration comment
chemical
Sodium Tri Poly [ S ¢ 9 :| [ E| 3% Sodium Xylene Sulphonate, surfactant
Phosphate oo e e [T
o
o < : 2
Na* §
Detergent foaming Sodium Laureth Sulfate 70%, hydrotropes &
cocamide Detergent thickening 4% surfactant
diethanolamine /W\/\/\)OL " 00
T 4
b T Na®' O s o -0 ‘n
sodium dodecylbenzenesulfonate, detergent
Triclosan = 5-chloro- cl OH 5% o0
2- o Rl N \\S//\ - Na?*
(2,4dichlorophenoxy)p >:— 0" Na
henol cl c R? NF
antibacterial & antifungal triclosan) R"+R2 = CyyHz4
calcium hypochlorite Ca(ClO), 5% Oxidants

OH

4-Chloro-3,5- 5% antimicrobial
dimethylphenol

Cl

6-chloro-hydroxy O 1.10% antiseptic

diphenyl methane
P Q j
4 c \_y

Seeding of Petri plates
Seeding was done on several Petri plates containitgent agar by transferring 0.5 ml of the baetfer
suspension into the surface of each plate, andgbesad evenly using a sterile hockey stick glads r

Antibacterial activities of chemicals againstA. tumefaciens

The antibacterial activity of the tested chemicakss evaluated according to the agar disc-diffusisethod
(Tortora et.al 2002). So, sterile filter-paper discs (12.7 mmnubter) were dipped halfway in the chemical
concentrations and placed on the center of theeseRdtri plates. Then, the plates were incubat8d &t for 24
hrs and the zones of bacterial inhibition were meas (between disc edge and the bacterial growthjhe
bottom of the plates. The chemicals that showeditfugest zones were selected for the subsequekt wor

In addition, the chemical disinfectants (the mdftient ones from the previous step) were evalddte their
abilities to prevent infection according to Aysemal (2003) using rustproof common pins. The seeded pin
were exposed to the chemicals used in the tesh & for 5 minutes disinfection times then rinsedhvéterile
distilled water and transferred to nutrient brotadia. After incubation at 37 C for 2 hrs, one tiiér of the
media was added to the surface of each freshlyaubt disk in Petri plate. The plates were maigdiin a
controlled climate room, for 20 days at 25°C an®7BH. Positive control samples treated with baateri
suspension and negative ones covered with bacfez@imedia were incubated similarly.

Statistical analysis

Analysis of the ELISA readings was made using th@-Bample Tests of Proportions (TSTP) using a level
significance of 0.05 (Linat. al. 2005). The data collected from the antibacteridibas of the tested materials
were analyzed using the SPSS software. Also, oneAMDOVA was used to compare the studied treatmfemts
any significance through the F-test. The signiftcdifference was established using the Tukey’s oetht the
0.05 level of significance (Montgomery 2008).

3. Results

Biological identification of the Agrobacterium

The bacterial isolate was identified Astumefaciens according to the results obtainkdVitro together with its
symptoms on the collected samples (Streets 19F#&) rdsults are displayed in table 2.
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Table 2: Tests and results used in the bacterium @htification

The Test Result
Simple stain Rod shape
Gram stain Gram negative
MacConkey Agar Positive
Growing in selective media Eosin Methylene Blue Positive
Mannitol Salt Agar Negative
Growing in anaerobic jar Aerobic
Motility Determination Motile
Phenol Red Dextrose Positive
Fermentation of Carbohydrate Phenol Red Lactose Positive
Phenol Red Sucrose Positive
Starch Hydrolysis Negative
Nutrient Gelatin Negative
Protein Catabolism Litmus Milk Negative
Urea Agar Negative

Serological identification of theAgrobacterium
ELISA readings recorded for the bacterial positbaanples were at least two times greater than théings
recorded for the bacterial-free samples (PlatedlFag 1).

Plate 1: ELISA plate
showing the antibody-
antigen reaction of the
studied  Agrobacterium
isolate.  A: Negative
control sample, B:
Reaction with ELISA
extraction  buffer, C:
Positive control sample.
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Fig 1: ELISA detection of Agrobacterium isolate
showing the difference between positive and
negative control samples
14 a
g 124
c
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8
0.6
2 b b
Qo
< 0.2
0 B N
Positive control Negative control Buffer
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***|_etters above the column indicate the treatmeniih no significant difference

Antibacterial activities of chemicals againstA. tumefaciens

The evaluation of the antimicrobial activities bdsm agar disc diffusion method revealed that fddetayde
has the maximum zone of inhibition (2.5 cm) follaivey sulfuric acid (2.0 cm), hydrochloric acid (Icih),
sodium hydroxide (1.2 cm), Hypex (0.9 cm) and Defta8 cm). The other materials showed either an
intermediate or a weak bacterial inhibition (Fig 2)

The statistical analysis using the one-way analgéigariance (ANOVA) showed a significant F test #§.9
with a P-value of almost zero (Table 3).

Fig 2 Activities of chemical agents on the Agrobacterdum isolate (The Disc
Diffu sion Method)
_E 2 Group 1
& 25
£z o1
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&
e
Chemical agent

Table 3: One-way ANOVA

Sum of Squares | DF Mean Square F Sig.
Between Groups| 58.504 29 2.017 76.954 .000
Within Groups 2.359 90 .026
Total 60.863 119

In addition, comparing the means using Tukey's netghowed that only the pairs displayed in theet@&have
insignificant difference. The rest of the pairs &aignificant differences when compared at the (e8I of
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significance.

For an illustration on how to use table 4, compatieatments 1 and 2 shows the difference in theans is 0.2
with a common standard error of 0.11449 and theesponding significance is 0.995.This observedifigimce

is much bigger than the standard 0.05 indicatirg there is no statistical difference between meats 1 & 2.
For the sake of convenience in the format of théetahe complete confidence intervals are not show

Table 4: Multiple comparisons using Tukey’s HSD

| J Mean . | J Mean . | J Mean .
0 O Difference el O O Difference el 0 O Difference el
1 2 .20000 995 |16 |17 |.00000 1.000 |21 |22 |.00000 1.000

3 .30000 .687 18 |.10000 1.000 23 | .00000 1.000
4 .40000 141 19 | .05000 1.000 24 | -.02000 1.000
3 2 -.30000 .687 20 | .05000 1.000 25 |.04000 1.000
4 .10000 1.000 21 |.10000 1.000 26 | .06000 1.000
4 2 -.40000 141 22 |.10000 1.000 27 | .07000 1.000
5 .40000 141 23 |.10000 1.000 28 |.09000 1.000
5 6 .10000 1.000 24 | .08000 1.000 29 |.09000 1.000
7 .40000 141 25 |.14000 1.000 30 |.10000 1.000
6 7 .30000 .687 26 |.16000 1.000 |22 |23 |.00000 1.000
8 .40000 141 27 |.17000 1.000 24 | -.02000 1.000
9 .40000 141 28 |.19000 .998 25 |.04000 1.000
11 | .40000 141 29 |.19000 .998 26 | .06000 1.000
7 8 .10000 1.000 30 |.20000 .995 27 |.07000 1.000
9 .10000 1.000 |17 |18 |.10000 1.000 28 |.09000 1.000
10 |.15000 1.000 19 | .05000 1.000 29 |.09000 1.000
11 |.10000 1.000 20 | .05000 1.000 30 |.10000 1.000
12 | .20000 .995 21 |.10000 1.000 | 23 |24 |-.02000 1.000
13 | .25000 .927 22 |.10000 1.000 25 |.04000 1.000
14 | .27000 .853 23 |.10000 1.000 26 | .06000 1.000
8 9 .00000 1.000 24 | .08000 1.000 27 |.07000 1.000
10 | .05000 1.000 25 |.14000 1.000 28 |.09000 1.000
11 | .00000 1.000 |18 |19 |-.05000 1.000 29 |.09000 1.000
12 |.10000 1.000 20 | -.05000 1.000 30 |.10000 1.000
13 |.15000 1.000 21 | .00000 1.000| 24 |25 |.06000 1.000
14 |.17000 1.000 22 | .00000 1.000 26 | .08000 1.000
9 10 | .05000 1.000 23 | .00000 1.000 27 | .09000 1.000
11 | .00000 1.000 24 | -.02000 1.000 28 |.11000 1.000
12 |.10000 1.000 25 |.04000 1.000 29 |.11000 1.000
13 |.15000 1.000 26 | .06000 1.000 30 |.12000 1.000
14 | .17000 1.000 27 | .07000 1.000| 25 |26 |.02000 1.000
10 |11 |-.05000 1.000 28 |.09000 1.000 27 | .03000 1.000
12 | .05000 1.000 29 |.09000 1.000 28 | .05000 1.000
13 |.10000 1.000 30 |.10000 1.000 29 |.05000 1.000
14 |.12000 1.000 |19 |20 |.00000 1.000 30 |.06000 1.000
11 |12 |.10000 1.000 21 | .05000 1.000| 26 |27 |.01000 1.000
13 |.15000 1.000 22 | .05000 1.000 28 |.03000 1.000
14 |.17000 1.000 23 | .05000 1.000 29 |.03000 1.000
12 |13 |.05000 1.000 24 | .03000 1.000 30 |.04000 1.000
14 | .07000 1.000 25 |.09000 1.000 |27 |28 |.02000 1.000
13 |14 |.02000 1.000 26 |.11000 1.000 29 |.02000 1.000
15 |16 |.05000 1.000 27 |.12000 1.000 30 |.03000 1.000
17 | .05000 1.000 28 |.14000 1.000| 28 |29 |.00000 1.000
18 |.15000 1.000 29 |.14000 1.000 30 |.01000 1.000
19 |.10000 1.000 30 |.15000 1.000|29 |30 |.01000 1.000
20 |.10000 1.000 | 20 |21 |.05000 1.000
21 |.15000 1.000 22 | .05000 1.000
22 |.15000 1.000 23 | .05000 1.000
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23 |.15000 1.000 24 |.03000 1.000

24 |.13000 1.000 25 1.09000 1.000

25 1.19000 .998 26 |.11000 1.000

26 |.21000 .991 27 1.12000 1.000

27 |.22000 .983 28 |.14000 1.000

28 |.24000 .952 29 |.14000 1.000

29 |.24000 .952 30 |.15000 1.000

30 |.25000 .927

Note: The mean difference is significant at theléd&l. Mean Difference = I-J

Furthermore, three groups of treatments can ebsifprmed from figure 3. The first group considtshe first 6
treatments with more than 1.4 cm width of bactemilibition zone. The second group includes treatse
between the seventh and fourteenth one with inbibizones range from 0.83 to 1.1 cm. The third grou
consists of the last 15 treatments (i.e. 15-30) @iB5 cm or less zone of inhibition. When perfargnihe same
analysis on these three groups, it was found bH®atteans of these groups are all statisticallydifit as shown
in the ANOVA table 5 with an F value of 476.39. tharmore, the multiple comparison procedure emphasi
this as well. The results of such comparisonslarstiated in table 6.

On the other hand, the numbers which represerdttiited treatments are displayed in table 7.

Table 5: One-way ANOVA

Sum of Squares |DF Mean Square F Sig.
Between Groups 54.207 2 27.103 476.386 .000
Within Groups 6.657 117 .057
Total 60.863 119

Table 6: Multiple comparisons of data using Tukey’sHSD.

Mean Differenc 95% Confidence Interval
nG |G |[(1-)) Std. Error |Sig. Lower Bound |Upper Bound
Tukey HSD [1.00 |2.00 |.97958 .06441 .000 .8267 1.1325
3.00 |1.73208 .05709 .000 1.5966 1.8676
2.00 [1.00 |-.97958 .06441 .000 -1.1325 -.8267
3.00 |.75250 .05164 .000 .6299 .8751
3.00 [1.00 |-1.73208 .05709 .000 -1.8676 -1.5966
2.00 |-.75250 .05164 .000 -.8751 -.6299
LSD 1.00 [2.00 [.97958 .06441 .000 .8520 1.1071
3.00 |1.73208 .05709 .000 1.6190 1.8452
2.00 [1.00 |-.97958 .06441 .000 -1.1071 -.8520
3.00 |.75250 .05164 .000 .6502 .8548
3.00 [1.00 |-1.73208 .05709 .000 -1.8452 -1.6190
2.00 |-.75250 .05164 .000 -.8548 -.6502

*. The mean difference is significant at the 0.68%&l.
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Table 7: Treatment numbers used in the statisticahnalysis

Treatment Number Treatment Number Treatment Number
Formaldehyde 10% 1 Hypex 10% 11 Palmolive 10% 21
Formaldehyde 5% 2 Hypex 5% 12 Palmolive 5% 22
H2S04 10% 3 Phenol 10% 13 Modhesh 10% 23
H2S04 5% 4 Phenol 5% 14 Modhesh 5% 24
HCI 10% 5 Septol 10% 15 Kerosene 10% 25
HCI 5% 6 Septol 5% 16 Kerosene 5% 26
NaOH 10% 7 Bariq 10% 17 Soap 10% 27
NaOH 5% 8 Barig 5% 18 Soap 5% 28
Dettol 10% 9 Fairy 10% 19 Benzene 10% 29
Dettol 5% 10 Fairy 5% 20 Benzene 5% 30

In addition, studying the ability of disinfectartts prevent infection showed that formaldehyde, H2SBCI,
NaOH, Dettol and Hypex were strong anti-bacterigérds against thégrobacterium. Dipping pins for 5
minutes in those chemical revealed 90 -100% inbibét of the contaminating bacterial cells as nodum
symptoms on carrot slices developed (Plate 2, T8plaVith regard to the positive control samplesnors
developed, 7-8 days post inoculation. Furthermtite,bacterium was re-isolated from the carrot tuamd

identified asA. tumefaciens.

Plate 2: Tumors ofA. tumefacienson inoculated carrot slices. A: Healthy, B:
Inoculated

Table 8: The ability of disinfectants (10%) to preent infection of carrot slices

Disinfectant Carrot infection Infection rate
Formaldehyde (-) 0/10
H2S04 () 0/10
HCI () 0/10
NaOH () 0/10
Dettol (-) & (+) 1/10
Hypex (-) & (+) 1/10
Phenol () & (+) 2/10
Septol (-) & (+) 3/10
Bariq (-) & (+) 4/10
Fairy (-) & (+) 4/10
Palmolive () & (+) 5/10

(), (+): Negative and positive infections respesly
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4. Discussion

Bacterial diseases of plants are very difficulctmtrol because of the lack of effective chemicalstibiotics
could be used but they are expensive and, in asg, the compounds that are valuable for human plieaee
not allowed to be used in agriculture. Using akinres such as copper compounds is not so muckrpteé as
these compounds are potentially phytotoxic. Perhidggsmost applicable method of controlling theiseases is
to prevent pathogen arrival and infection of thepsrto get a considerable crop protection. Usimgilst
cultivation tools or disinfecting the contaminatedes is of prime importance to prevent pathogewutation
and to achieve crop protection. In addition, cdfitrg the bacterial diseases by prevention is mtiuaper than
controlling these diseases by chemicals that avallysexpensive, especially, after infection andhpgen
outbreak

BecauséA. tumefaciens is a mechanical transmissible pathogen that ettierplant easily through wounds, and
much infection occurs through grafting and prunfaAgrios, 1997), tools used for grafting, buddingposuning
should be disinfected before and after use to prtememinimize the disease spread.

Our findings elucidated that several chemicalsuditlg formaldehyde, sulfuric acid, hydrochloricaoif group
one, sodium hydroxide, Hypex and Dettol of groups are effective antibacterial agents. Statisticallecting
any chemical from those groups gives reasonabléraloperformance of the bacterium. So, dipping the
cultivation tools in 5-10% solutions of these cheafs for at least 5 minutes is effective to kik thathogen, and
therefore prevents or minimizes the spread of tkeade either in fields or in nurseries. Formaldehwas
among the most effective antimicrobials. It caupestein inactivation by forming covalent cross-knkvith
several functional groups on proteins. Howevelis itnore commonly available as formalin, a 37% agseo
solution of formaldehyde gas. Formalin is availaibl¢he market as it is used extensively to presdéivlogical
specimens and to inactivate bacteria and virusegdatines. Also, it is used by morticians for emtiab.
(Tortora et.al 2002). The most important disadvantage of using themical appears in its bad odor, skin
irritation and redness, and so its use may be refegble.

Chemicals as the sulfuric acid, hydrochloric aci asodium hydrochloride are also effective agathst
bacterium. But, although these chemicals are aailen the markets, special care is needed dulhiag tise to
avoid harm to human health and the adverse effeg@neironment. Also, washing tools with water atbeing
dipped in these chemicals, especially the acidsigisly recommended to minimize the metal corrosion

Special attention must be paid for using Hypex Bettol as antibacterial agents. Although these rnizsewhen
compared with others, have shown less effectiveagamstAgrobacterium but they have several advantages as
they are available and easily purchased from thekebaeven from small shops and stores. Also, the
householders use these materials extensively fimdly and to disinfect floors and hard surfacewels as their
use in kitchens against microbes contaminatingstaatensils and surfaces. These materials arehéssful to
humans and the environment and the manufacturessnreend them as safe ones when used indoors.
Therefore, this study shows that Dettol and Hypex wecommended for the farmers and the workers in
agriculture to be used as dipping chemicals fordhiivation tools to achieve a considerable disea@ntrol
without harming humans and polluting the environtnen

The authors would like to acknowledge Dr. Ayser &fagDept of English) for his efforts in linguisity
revising and editing the article.
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