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ABSTRACT

Two successive experiments were conducted. The first was laboratory experiment to examine the best bactericidal effect of
streptrol and oxolinic acid accordingto the inhibition zone on different 10 isolates of Erwiniacarotovora subsp. carotovora. The results
showed that the concentration of 100 ppm of each streptrol or oxolinic acid gave the highest inhibition zone with significant superiority
of streptrol over oxolinic acidwith percentage estimated by 30.49%. The erwinia isolates E, and Es were found to be the most sensitive;
while, the isolates of E; and Eq were the most resistance regardless the used bactericides accordingto their inhibition zones. The second
experiment was conducted in the greenhouse to study the effect of streptrol and oxolinic acidwith 100 ppm on potato plant infected with
each of E,, Es, E; and Egerwiniaisolates, in addition to uninfected p otatoto study the secondary effects of the applied bactericides on the
growth, yield and tubers quality of the treated potato plants. The greenhouse experiment revealed that the erwinia isolates of E; and Eg
caused more significant reduction of the studied parameters compared with the isolates of E, and Es, in 2015-2016 seasons. Also, the
usingof streptrol in concentrationof 100 ppm gave the most bactericidal effect regardless the used erwinia isolate. In addition, the results
showed that each of streptrol or oxolinic acid did not show any significant secondary effectson all studied characters except shoot fresh
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INTRODUCTION

In Egypt, potato is the most important vegetable
crop which devotedto local consumption andexportation, it
is about 20% oftotal area devoted for vegetable production
is cultivated with potato (Kabeilet al., 2008). The Egyptian
total production of potato strongly increased with 45.92%,
which was 2.31 million tons in 2006 and5.03 million tons
in 2016 (FAOSTAT).

Unfortunately,Potatoes are facing about 40 soil-
borne diseases, which causing significant loss in quantity
and quality of potato tubers (Fierset al., 2012).0One of the
most important of these diseases is the bacterial soft rot
which caused byEriwiniacarotovorasubsp. carotovora
bacteria, which has theability to infect wide rangeof plants.
Also, Erwiniagenus produce many of extracellular
depolymerasis such aspectatelyases, polygalacturonases,
proteases and cellulases, which help the host plant
penetration consequently causing severe damage in the
infected plants (Ageichiket al., 2002 and Abd El-Khairand
Karima, 2007).

There are few bactericides devoted for controlling
plant bacterial diseases which are mostly considered as
antibiotics suchas streptrol, whichis also called agricultural
streptomycin, formulated as streptomycin sulfate in a 17%
wettable powder form (Horst, 2013) and oxolinic acid,
which considered as synthetic antibiotic relatedto quinoline
family that have a bactericidal influence against gram
negative bacteria (Shtienberg, et al., 2001).

There are many researchers focused their
investigations onthe secondary effects of different types of
pesticides onthedifferentphysiological aspects of treated
plants (Garcia et al., 2003;Karthikeyan et al., 2003 and
Gaikwad et al., 2017). These studies differ in the used of
pesticides and the treated crops, as well as the measurements
taken for the purpose of indicating the various physiological
effects a result of treatment with pesticides. Such studies
revealed thatthe pesticides application could be affect the
germination process (Parashar and Sindhan 1988 on
potato;Moore and Kroger, 2010 on rice and Rajashekharand
Murthy, 2012 on maiz), vegetative growth characters

(Youngman et al., 1990 on cotton; Hongtaoet al., 2003;
Tiyagiet al., 2004 on chickpea; Mishra et al., 2008 on
cowpea, Basantanietal., 2011 on Vignaradiataand Mendez
and Manuel, 2014 on Oryza sativa) and yield and its
components (Amengor and Tetteh, 2008 , Goréet al., 2011
on watermelon and Gaikwadet al., 2017).

Also, the researchers found that the application of
different types of pesticideswas affected the photosynthetic
system and pigments content (Toscanoet al., 1982 on
lettuce; Yahonget al., 1991 on potato; Krugh and Miles,
1996 on mung bean; Haile et al., 1999 on alfalfa and
soybeanand Yoon etal., 2011 on squash and Mendez and
Manuel, 2014 on Vignasinensis and Oryza sativa)
enzymatic systemofthe treated plants (Sergievet al., 2006
on maize and Bashir et al., 2007 on Glycine max;), sugars
contents (EI-Bessomy, 1993and Woda, 1994 on potato) the
nodules formation and nitrogen fixation process (llieva and
Vasileva, 2014 on soybean) in addition, there were some
kinds of pesticides exploited even in tissue culturesystems
(Shieldset al., 1984 and Deberghet al., 1993).

The above mentioned investigations demonstrated,
generally that these effects could be in positive, negative
direction or has no secondary effect depending on the
examined plant crop, the kind of the applied pesticide in
addition to its used concentration.

The objectives of this research are to study the
inhibitory effect of each of streptrol and oxolinic acid
bactericides on the growth of Erwiniacarotovora subsp.
carotovora isolates under laboratory conditions and to study
the efficacy of these bactericides in controlling of caused soft
rot disease, and to study whether these pesticides have
secondary effects on growth, yieldand the contents of sugars
and starch of potato plant tubers under greenhouse
conditions.

MATERIALS AND METHODS

Two consecutive experiments were conducted. The
first one was a laboratory experiment, and the second one
was conducted as two successive pot experiments in the
seasons of 2015 and 2016.
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Tested bacteria:Inthe current study Ten isolates of
Erwiniacarotovora subsp.carotovora, which caused soft
rot disease formany of horticultural crops,were obtained
from different locations as follows:

E; and E;: from MIRCEN, Faculty of Agriculture, Ain
Shams University.

E; and E4: from Department of Plant Pathology, Faculty of
Agriculture, Damanhour University.

Es, Es and E;: from Department of Plant Pathology, Faculty
of Agriculture, El-Shatby, Alexandria University.

Eg: from Department of Plant Pathology, Faculty of
Agriculture, Kafr EI-Sheikh University.

E; and Ejo: from Department of Plant Pathology,
Agricultural Research Station, Itay El Baroud.

Laboratory experiment: it was conducted to examine the

efficiency of two bactericides namely streptroland oxolinic

acid at different concentrations i.e., 5, 20, 40, 50, 60, 80,

100 ppm against ten bacteria isolates. The disc plate

method was used to screen the inhibitory effect of the

tested bactericides against different isolates according to

the methods of Loo et al., (1945) and Thornbeery (1950).

Plates of nutrient dextrose agar medium were
inoculated with each isolate by spreading 1ml of bacteria
suspension. Filter paper discs were impregnated with
different concentrations of each bactericide, and placed
into the surface of inoculated plates. The plates were
incubated at 28+2 °C for 72h. Three replicates discs were
prepared from each concentration of bactericide. Check
filter paperdiscs were placed on the surface of inoculated
plates after impregnating within sterile water as control.
Diameter of inhibition zone around the disc was measured
in centimeters and the means were calculated.
Greenhouse experiment: the treatments of this stage of
the investigation were depending on the results of the
laboratory experiment for examining the efficiency of the
most effective concentration of each of streptrol and
oxolinic acid against the most two sensitive and the most
two resistance Erwiniacarotovora subsp. carotovora
isolates obtained fromthe disc plate test.

The potatoseedtubers cv. “Sponta” were planted on
50 cm plastic pots filled with 12 kg of clay soil for each one
in 10" and 16™ of January, 2015and 2016, respectively Each
potwas inoculated with suspension of each of selected four
bacterial isolates of 24 hr oldErwiniacarotovora subsp.
carotovorahefore threedays of planting with retaining pots
without bacterial infection. Potato seed tubers were dippedin
each of the two bactericides for five minutes withthe most
effective concentration which resulted fromthe laboratory
experiment and plantedin the pots. Untreated seed tubers
were planted as control. Each pot was planted with one piece
of potato. Five pots were used as replicates for each
treatment.

The experimental layout was split-plotsin a
randomized complete blocks design. The bactericide
applications (control, streptrol and oxolinic acid) occupied
the main plots andthe selected erwinia isolates, in addition
to uninfected ones, occupiedthe sub plots. The vegetative

rowth characters as plantheight (cm), shoots number plant
, shoots fresh weight (cm), shoots dry weight (cm) and
leaves chlorophyll using SPAD chlorophyll meterwere taken
after 45 days fromplanting. While, the yield characters as
tubers number plant*and tubers yield plant™(gm) and the

tubers quality as total sugars(%) were determinedusing the
phenol-sulfuricmethodas illustrated by Dubois et al.(1956),
reducing sugars(%) were determined as the method
described by Miller (1959), the non-reducing sugars that
determined by subtracting the reducing from the total
sugarsas well as starch (%) where estimated as shown by
A.O.A.C (1980)after ending of each season.
Concerningthedata oninfectionand loss of potato
tubersyield due tosoft rotwere recorded and expressed as
percentage using the formulas of AbdEIl-Khair and Karima
(2007).
Statistical analysis: Allthe obtained data were statistically
analyzed using CoStat(Version 6.4, CoHort, USA, 1998
2008) program. Duncan's mutable range test at 0.05
probability level had been chosen for the comparisons
between mean of the different treatments using the same
program.

RESULTS AND DISCUSSION

Laboratory experiment

Data presented in Table (1) showed that the
inhibition zonetestrevealed, generally, that the increase in
bactericides concentration was correlated with the increase
rate of inhibition bacterial growth. The most effective
concentrationof each of streptrol or oxolinic acid was found
to be 100 ppm, which gave the highest inhibition zone with
mean value of 3. 65 cm (Table 1). However, the using of
streptrolwas found to be more effective where it exhibited
mean inhibition zone 0f 2.91 cm compared with 2.23 cm for
the oxolinic acid with estimated percentage of 30.49%.
These findings are found to be in line with Sathishkumaret
al. (2010) results, who revealed that the increasing of Ag
nanoparticles concentration was resulted in increasing the
mean values of theinhibition zone of E. coli bacteria. Also,
Nassaret al. (2013) who found that the streptrol had more
antibacterial activity than oxolinic acid, which interpreted in
significant increasing of its formed inhibition zone.

In the case of erwinia isolates, the results showed
that the isolates showed general significant effect on the
inhibition zone mean values. Also, the erwinia isolated
namely E, and Es were the most sensitive isolates, which
gave 3.28 and 3.38 cm, respectively. However, the erwinia
isolates of E; and Eg were the most resistance isolates
regardless the used bactericides, which gave the lowest
inhibition zone as 2.10 and 2.23 cm, respectively.These
findings are in harmony with those of Cho et al. (2004) and
Gallelliet al. (2009) that cleared significant differences in
Erwiniacarotovora subsp. Carotovoraresistance.

The interaction effect by using bactericides with
erwinia isolates revealed that the highest mean values of
inhibition zones were found with using streptrol or oxolinic
acid atthe highest concentration as 100 ppm with erwinia
isolates of E, and Es; while the erwinia isolates of E; and
Eg were give the lowest mean values of inhibition zone
when treated with streptrol or oxolinic acid at 100 ppm
(Fig. 1 and 2).

According to the results of these findings, the
concentration to be used fromthe examined bactericides
(streptrol and oxolinic acid) in the greenhouse is 100 ppm
foreach, while the bacterial isolates to be used are the two
most sensitiveisolates (E, and Es) and thetwo mostresistant
isolates (E; and Eg) to the effect of these pesticides.
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Table 1. The main effects of bactericides, bactericides
concentrations and erwinia isolated on the
inhibition zone mean values.

Main factors Inhibition zone (cm)

— Streptrol 291A
Bactericides Oxolinic acid 2.23B
0ppm 06
5 ppm 146 F
. 20 ppm L70E
Bactericides
_ 40 ppm 257D
concentrations 60 ppm 312C
100 ppm 3.65 A
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Figure 1. The interaction effects of erwinia isolates and
streptrol bactericide concentration on the
inhibition zone mean values.
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Figure 2. The interaction effects of erwinia isolates and
oxolinic acid bactericide concentration on
the inhibition zone mean values.

The greenhouse experiment
Growth and chlorophyll characters

The data in Table (2) illustrated the effect of
bactericides, the selected erwinia isolates as well as their
interactions onplant height, shoots number plant™, shoot
fresh weight, shoot dry weight and leaves chlorophyll
characters of potato plants.

Concerning the main effect of the tested
bactericides, it was clearlythat the streptrol and oxolinic
acid bactericides application gavesignificant effect on the
above mentioned characters when compared with untreated
control. However, the streptrol was found to give more
significant enhancement effect when compared with
oxolinic acid, for all the Table (2) characters, in both
seasons of study.The average of both seasons of
improvement percentages due to treatment with streptrol
compared with control was found to be 36.73% for plant
height, 39.21% for shoots number plant™, 23.65% for shoot
fresh weight, 19.46% for shoot dry weight and 11.73% for
leaves chlorophyll.

Whereas, the results showed thatthe uninfected
plants (without) gave significant the highest mean values
for the shown in Table (2) compared with potato plants that
infected with any four tested erwinia isolates.Moreover,
neitherthe erwiniaisolates of E; and Esnor the isolates of
E; and Egdiffer significantly fromeach other. Also, both of
E, and Eswere found to give significant less harmful effect
when compared with the isolates of E; and Eg. These
findings were the same for all studied characters, in both
seasons.

The effects ofthe interaction between bactericides
and erwinia isolates, generally, were significant on all
growth characters, in bothseasons of study. The streptrol
and oxolinic acid bactericides showed more effectiveness
in controlling the soft rot disease compared with the
control, which was reflected on significant increaseon
various growth charactersover the infected and untreated
potato plants (control), in both seasons of study.However,
the streptrol was found to be, significantly, more effective
than oxolinic acid in controlling the erwinia soft rot
disease. Moreover, the isolates of E, and Es were found to
be more sensitive than E; and Egagainst the streptrol
treatment, in both seasons of study.

Concerning the effect of the tested bactericides on
the uninfected plants, it was clear that the shoot fresh
weight showed significantand positive influence due to the
streptrol or oxolinic acid applications. However, the same
applications did not show any significant effect on all of
the other studied growth characters listed in Table (2), in
both seasons of study.

The enhancing effect of the pesticides application
could be due to increasing the water content of the potato
plants shoots (Giiler, 2009). In the same context, each of
Toscano et al. (1982) on lettuce and Haile et al. (1999) on
alfalfa and soybean, they studied the effect of some
different types of pesticides, which did not show any
significant effect on the photosynthetic system or growth
parameters of examined plants. Also, Preetha and Stanley
(2012) did not found any significant influence of
neonicotinoids insecticide on the leaves chlorophyll
content of cotton and okra.
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Yield characters

The results in Table (3) showed the effect of
bactericides, the selected erwinia isolates and their
interactions on tubers number plant™, tubers yield plant™,
infection% and tuber yield loss% of the potato plants.

The main effect of the examined bactericides
wassignificant compared with control treatment, in both
seasonsofstudy. Thedata indicated, also, that the studied
characters were generally favored with streptrol than with
oxolinic acid.

Table 2. The main effects of erwinia isolates, bactericides and their interaction on plant height, shoots number
plant™, shoots fresh weight, shoots dry weight and leaves chlorophyll characters of potato plants during

2015 - 2016 seasons.

Bactericides (A)

Erwinia Firstseason Secondseason
isolates (B) Control Streptrol  Oxolinicacid Mean  Control  Streptrol Oxolinicacid Mean
Plant height (cm)
Untreated 31.56 331 30.82 31.82 33.01 35.30 3322 33.85
E; 2252 3150 29.64 27.89 23.96 34.71 29.84 29.50
Es 21.55 31.56 3043 27.85 22.96 33.89 32.62 29.82
= 20.52 29.18 27.70 25.80 19.56 31.09 30.44 27.03
Ey 19.47 28.61 27.33 25.14 18.56 30.63 30.56 26.58
Mean 23.12 30.79 29.18 23.61 33.12 31.34
LSD A=098 B=156 AB=271 A=145 B=187 AB=325
Shoots No. plant™
Untreated 5.56 5.56 5.78 5.63 5.89 6.56 6.11 6.19
Ex 4.22 5.78 4.56 4.85 4.67 6.22 511 5.33
Es 4.56 5.78 4.22 4.85 4.78 6.78 5.78 5.44
= 2.89 522 4.34 4.15 2.44 5.56 4.67 4.22
Ey 3.34 522 4.44 3.96 2.89 5.44 4.66 4.33
Mean 4.02 5.44 4.60 4.13 5.91 5.27
LSD A=047 B=062 AB=107 A=052 B=074 AB=127
Shoot fresh weight (gm)
Untreated 129.12 142.54 140.64 137.44 137.42 159.03 154.54 150.33
Ex 113.04 145.12 137.92 132.03 122.60 154.64 136.86 138.03
Es 115.60 143.11 138.15 132.29 122.05 146.57 145.36 137.99
= 108.22 140.23 135.77 128.07 109.05 144.19 139.01 130.75
Ey 109.80 140.35 136.89 128.85 113.91 143.64 132.45 130.00
Mean 115.06 142.27 137.87 121.00 149.61 141.64
LSD A=302 B=282 AB=488 A=774 B=445 AB=771
Shoot dry weight (gm)
Untreated 30.20 30.58 3170 30.83 30.63 32.20 30.06 30.96
Ex 24.78 26.66 26.02 25.82 22.44 26.70 26.24 25.13
Es 23.83 26.87 25.70 25.80 22.81 28.01 25.17 25.33
E; 23.55 25.23 25.11 24.63 19.81 26.08 2322 23.04
Ey 22.30 27.19 24.06 2452 20.71 25.36 2328 2312
Mean 24.33 28.14 26.29 21.94 27.04 24.98
LSD A=160 B=092 AB=160 A=163 B=162 AB=281
Leaves chlorophyll (SPAD)
Untreated 59.55 60.32 58.51 59.46 58.59 61.82 60.79 60.40
E; 53.17 58.32 55.58 55.69 52.09 59.66 56.63 56.13
Es 53.08 61.00 56.94 57.01 53.05 59.06 56.28 56.13
E; 46.62 57.79 52.63 52.35 48.26 54.22 51.54 51.34
Eg 47.52 56.71 52.69 52.31 51.02 55.27 51.47 52.59
Mean 51.99 58.83 55.27 52.60 58.01 55.34
LSD A=300 B=241 AB=4.17 A=190 B=269 AB=4.65

The average of the two seasons increment
?ercentages oftubers number plant™and tubers yield plant
characters due to streptrol application over the control
were found to be 46.31 and 63.53%, respectively.
Moreover, the streptrol causing significant reduction in
infection% and tuber yield loss% by 64.56% and 51.37%,
respectively. Such increment in tubers number plant™ and
tubers yield plant™ may be a result of enhancement in
growth characters of potato plants in addition to the

increasing of leaves chlorophyll content due to streptrol
treatment.

Regarding the results of the other main effect on
tubers number plant™, tubers yield plant™, infection% and
tuberyield loss% , the potato plants that did not received
any infection with soft rot erwinia, clearly, showed
significant superiority over the other potato plants that
infected with nay of the tested isolates, in both seasons of
study. Whereas, the four used erwinia isolates were found
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to have a negative significant effect on tubers number
plant™ and tubers yield plant™ of potato plants, in both
seasons of study. In the contrary, the different isolated
causing significant increase in the mean values of
infection% and tuber yield loss% compared with untreated
plants. Moreover, the results showed that the erwinia
isolates of E; and Eggave the same effect on reducing
tubers number plant? and tubers yield plant™ and
increasing infection% and tuber yield loss%, which
weresignificantly more virulent if compared with E, and
Es, in both seasons of study.

The combined effect between bactericides and
erwinia isolates are presented in Table (3). The results
showed thatinteractioneffect was found to be significant,
in both seasons of study. Also, the streptrol gave significant
enhancement intubers number plant™ and tubers yield
plant™ and reduction in infection% and tuber yield loss%
of the potato plants infected with the examined erwinia
isolates when compared with using oxolinic acid, in most

interaction cases.However, the untreated potato plants did
notshowany significantresponse due to the bactericides
treatments if compared to the control, in both
seasons.These insignificant effects of the used bactericides
on the yield characters of potato plantcould be derive from
that they did not affect the growth characters.There were
many other investigators reported insignificant effect of
theirexamined pesticideson theyield and its components
(Khan and Carlson, 2009 on sugar beet; Swoboda and
Pedersen, 2009 on soybean; Bradley and Ames, 2010 on
corn and Mahoney and Gillard, 2014 on dry bean).
Potato tubers quality

The listed values in Table (4) illustrated the
maininfluence of each ofbactericides and the four selected
erwinia isolates as well as their interactions on the
estimated quality characters of potato tubers as reducing
sugars, non-reducing sugars, total sugars and starch
percentages.

Table 3. The main effects of erwinia isolates, bactericides and their interaction on tubers number plant™ and
tubers yield plant™ characters of potato plants during 2015 - 2016 seasons.

Bactericides (A)

Erwinia First season Secondseason

isolates (B) Control  Streptrol Oxolinic acid Mean Control Streptrol  Oxolinic acid  Mean
Tubers No. plant™

Untreated 12.22 12.45 12.11 12.26 12.44 12.22 12.33 12.33

E; 7.67 12.00 8.33 9.33 5.56 10.11 10.78 8.82

Es 8.44 11.22 8.56 941 6.44 10.89 8.00 8.44

E; 4.89 9.56 8.56 7.67 4.44 8.89 7.55 6.96

Ey 481 9.67 8.78 7.75 5.56 9.00 5.78 6.78

Mean 7.61 10.98 9.27 6.89 10.22 8.89

LSD A=057 B=081 AB=141 A=062 B=098 AB=169

Infection%

Untreated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E; 23.62 10.83 16.79 17.08 34.32 13.48 14.26 20.69

Es 20.59 10.73 17.15 16.16 28.32 13.45 20.04 20.60

E; 62.84 17.44 23.45 34.58 66.94 20.24 29.97 39.05

= 61.25 19.42 22.19 34.29 60.13 21.46 35.03 38.87

Mean 33.66 11.68 15.92 37.94 13.73 19.86

LSD A=108 B=176 AB=305 A=402 B=362 AB=627
Tubers yield plant™

Untreated 487.65 493.04 482.29 487.66 371.58 402.11 414.76 396.15

E; 243.15 489.13 369.47 367.45 246.26 419.30 360.79 342.12

Es 267.43 486.50 373.40 375.78 257.61 414.98 362.22 344.94

E; 174.65 457.71 387.45 339.94 161.93 373.66 350.73 295.44

Eg 191.23 479.64 358.08 342.98 253.13 334.52 350.84 312.83

Mean 272.82 481.20 394.14 258.10 388.91 367.87

LSD A=1429 B=1084 AB=18.77 A=1865 B=26.06 AB=45.13
Tubers yield loss%

Untreated 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ex 29.39 11.88 15.92 19.06 29.27 12.14 16.14 19.19

Es 27.39 11.04 13.87 17.44 27.84 12.11 14.88 18.28

E; 41.38 23.16 25.57 30.04 41.36 2351 25.99 30.29

Eg 41.62 20.01 24.09 28.57 40.39 21.64 25.75 29.26

Mean 27.96 13.22 15.89 21.77 13.88 16.55

LSD A=180 B=167 AB=289 A=180 B=167 AB=289

The main effect of the used bactericides on the
above mentioned characters was found to be significant, in
both seasons of study.It was found that both pesticides had
reduced the percentage of reducing sugars, non-reducing
sugars and total sugars; whereas, increased the starch

percentage of the potato tubers when compared with
control, in both seasons of study. However, the treatment
of streptrol was significantly effective comparing with
oxolinic acid for all of tubers quality characters.
Comparing with the control, the streptrol treatment was
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resulted in reduction percentages for reducing sugars, non-
reducing sugars and total sugars of potato tubers as 38.43,
41.19 and 44.31%, respectively as averages of both
seasons.While, the same treatment was found to increase
the starch content of potato tubers comparing with the
control that estimated by 17.91% as an average of both
seasons of study.

In the case of erwinia isolates, the results in Table
(4) showed significanteffect on all of the studied potato
tubers quality parameters, in both seasons of study. Among
these treatments, the results showed that the untreated
potato plants exhibited the lowest significant mean values
oftubers reducing sugars, non-reducing sugars and total
sugars and the highest significant mean value of tubers
starch comparing with all other erwinia isolates, in both
seasons of study.

Moreover, the results revealed that the isolates of
E; and Ey were resulted in the same significant
increasing in potato tubers reducing sugars, non-
reducing sugars and total sugars when compared with E;,
and Esisolates, in both seasons of study. In the contrary,
the tubers of potato plants that infected with erwinia

isolates of E, and Eswere have more starch content
comparing with E; and Egisolates.

The interaction effect between the two main
factors was found to be significant for all tubers quality
traits, in both seasons of study. Moreover, the using of
streptrol was found to be more effective than oxolinic
acid in the face of different bacterial isolates. Under
each bactericide, the bacterial isolated did not exhibit
significant influence on the studied characters, in most
interaction cases.

On the other hand, the tubers quality characters
of untreated potato plants did not show any significant
effect according to the used bactericide, in both seasons
of study.This result may be due to the insignificant role
of the used bactericides in increasing the leaves
chlorophyll content and dry matter production as
mentioned before, which reflects on the quality
characters of the potato tubers. In the same context,
Khan and Carlson (2009) on sugar beet were published
that the application of some fungicides did not affecting,
significantly, the sucrose concentrations of sugar beet
roots.

Table 4. The main effects of erwinia isolates, bactericides and their interaction on tuber reducing sugars, non-
reducing sugars, total sugars and starch contnets of potato plants during 2015 - 2016 seasons.

Erwinia First season Second season
- Control Streptrol  Oxolinic acid Mean control Streptrol  Oxolinic acid Mean
isolates -
Reducing sugars
Untreated 0.271 0.285 0.278 0.278 0.332 0.260 0.269 0.287
E; 0.773 0.536 0.734 0.681 0.610 0.345 0.525 0.493
Es 0.752 0.547 0.642 0.647 0.610 0.320 0.485 0.472
E; 0.951 0.599 0.737 0.762 0.835 0.380 0.505 0.573
= 0.953 0.578 0.740 0.757 0.756 0.404 0.523 0.561
Mean 0.740 0.509 0.626 0.629 0.342 0.461
LSD A=0.081 B=0.063 AB=0.109 A=0.066 B=0.061 AB=0.107
Non-reducing sugars
Untreated 0.571 0.572 0.501 0.548 0.453 0.440 0.465 0.453
E; 1.173 0.602 0.782 0.852 0.990 0.527 0.731 0.750
Es 1.293 0.625 0.989 0.969 0.958 0.515 0.717 0.730
E; 1.624 0.770 1.167 1.187 1.159 0.657 0.894 0.904
= 1.490 0.594 1.140 1.195 1.098 0.672 0.864 0.878
Mean 1.230 0.705 0.916 0.932 0.562 0.734
LSD A=0165 B=0.184 AB=0.319 A=0112 B=0.103 AB=0.179
Total sugars
Untreated 0.842 0.857 0.779 0.826 0.785 0.699 0.733 0.739
= 1515 0.708 1.087 1.103 1.600 0.872 1.256 1.243
Es 1.616 0.724 1.201 1.186 1.568 0.835 1.200 1.201
E; 2.145 0.938 1.473 1.519 1.994 1.037 1.400 1.477
Eg 2.014 1.101 1.450 1.522 1.855 1.076 1.387 1.439
Mean 1.626 0.869 1.198 1.560 0.904 1.196
LSD A=0172 B=0214 AB=0.371 A=0074 B=0.131 AB=0.227
Starch%
Untreated 59.97 59.93 59.51 59.80 57.26 60.52 59.14 58.98
E, 54.23 60.59 53.10 55.97 48.60 59.63 56.49 55.63
Es 51.07 61.91 57.31 56.76 50.01 62.25 54.65 54.91
E; 45.33 53.48 52.49 50.43 41.07 53.71 53.78 49.52
Eo 46.26 55.00 56.29 52.52 40.24 54.61 50.58 43.48
Mean 51.37 58.18 55.74 47.44 58.14 54.93
LSD A=213 B=298 AB=5.16 A=216 B=306 AB=530

It could be concluded that the application of 100
ppm of streptrol could provide very effective treatments
for controlling soft rot disease, whereas, the oxolinic

acid may considered as the second option. However,
they do not have any secondary effects on the growth,
yield and tubers quality characters of the potato crop.

494



J. Plant Prot. and Path., Mansoura Univ., Vol.9 (8), August, 2018

And therefore, it is not recommended to use such
bactericides in the non-propose of controlling the soft
rot disease.
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