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Canli Ekmek Mayasinin Taze Fasulyede Meloidogyne incognita Zararini Kontrol ve Verim ile Kalite Uzerine
Etkisi
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Ozet

Arastirmada, biyolojik yonden aktif icerigi olan, sukroz, siyah bal ve molassesses ilave edilmis Saccharomyces cerevisiae
mantart ile tarla sartlarinda ¢alisilmistir. Fermentasyon sonrasi, maya kiiltiirii % 0.25, 0.50 ve 1 konsantrasyonlarda kulla-
milarak, fasulye altvaryetesi olan Paulista’da kék nematoduna yol agan Meloidogyne incognita (Kofoid & White)
Chitwood 'nin biyokontroliindeki etkisine bakilmistir. Tiim uygulamalarin istatistiki olarak énemli seviyede (P<0.01 and 0.05)
koklerdeki M. incognita galeri sayisinda ve yumurta miktarinda azalmaya yol agtigi belirlenmigstir. Galeri ve yumurta yogun-
lugundaki % cinsinden azalma ile uygulanan konsantrasyonlar arasinda negatif korelasyon oldugu tespit edilmistir. Uygu-
lamadan 1 ay sonra, sukroz ile aktive edilen maya kiiltiirlerinde, en yiiksek maya konsantrasyonu, galerilerde en fazla azal-
maya yol agmistir (66.7%) ve bunu sirasiyla normal ve diisiik dozlar takip etmistir (% 55.6 ve 44.4). Bunun yam swra, siyah
bal ile aktive edilen mayalarda, galeri sayisinda konsantrasyonlara bagl olarak siwrasiyla %77.8, 66.7 ve 33.3 oranlarinda
azalma meydana gelmistir. Molasses ile aktive edilenlerde ise en yiiksek azalma %77.8 ile en yiiksek konsantrasyonda iken,
bunu sirasiyla diger iki konsantrasyon takip etmistir (%66.7). Ug ay sonra (hasatta), ayni uygulamalar; nematod parametre-
lerinde yine ayni egilimi gistermistir. Benzer olarak, farkli materyaller ile aktive edilen mayalar, bakla iiretim kantitesini
(adet ve agirlik yoniinden) ve kalitesini (protein ve karbonhidratlar) artirirken, test konsantrasyonlari ile pozitif korelasyon
oldugu ortaya ¢ikmistir. Sonuglara gorve, maya konsantrasyonlarimin artirilmasi; nematod kontroliine ilaveten bitki beslen-
mesine de olumlu yonde etki etmektedir.

Anahtar Kelimeler: aktivatorier, ekmek mayasi, Meloidogyne incognita, taze fasulye.

Effect of Biologically Active Bread Yeast on Controlling Meloidogyne incognita Infesting Green Bean and on
The Yield Quantity and Quality

Abstract

A biologically active compound, bread yeast containing the fungus Saccharomyces cerevisiae activated by adding sucrose,
black honey and molasses was studied under field conditions. After fermentation, yeast was used at concentrations of 0.25,
0.50 and 1% for biocontrolling of Meloidogyne incognita (Kofoid & White) Chitwood root-knot nematode infesting common
bean cv. Paulista. All treatments significantly (P<0.01 and 0.05) decreased M. incognita as indicated by the number of galls
and egg-masses on roots. There is a negative correlation between the percentage reduction of the number of galls and egg-
masses and different concentration used. One month after application, the highest concentration of yeast caused the highest
percentage reduction of galls (66.7%) followed by the moderate and the lowest concentrations (55.6 and 44.4%, respectively)
for yeast activated by sucrose. Whereas, yeast activated by black honey at the respective concentrations caused 77.8, 66.7
and 33.3% reduction in the number of galls. Yeast activated by molasses at the highest concentration caused the highest
percentage reduction of galls (77.8%) followed by the other two concentrations (66.7%). After three months (at harvest), the
same treatments behaved the same trend in reducing nematode parameters. Also, yeast activated by the different materials
increased pod production quality (number and weight of pods) and quantity (proteins and carbohydrates) and positively
correlated to the tested concentrations. It is concluded that yeast concentrations increase plant nutrition in addition to nema-
tode management.

Key Words: activators, bread yeast, Meloidogyne incognita, green bean.

Introduction to root-knot nematode (Meloidogyne spp) all over the
world. Much of the increases in agricultural control
through the use of synthetic chemical pesticides.
However, there is a continuous and growing social
legislative pressure to reduce the toxicological and

Plant parasitic nematodes cause global losses to crop
plants with an estimated loss of 125 billions $ per year
(Chitwood, 2003). Most of these losses are attributed
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environmental risks associated with control of agricul-
tural pests and pathogens with these chemicals. The
research for new microbial isolates to use as sources
of biological biocides is an important goal for those
seeking to reduce the significant economic damage
caused by plant parasitic nematodes. Fungi have
shown antagonistic activity towards nematodes, offer-
ing an extensive pool of biocontrol agents (Siddiqi &
Mahmoud, 1996). Some reports on the effect of bread
yeast fungi containing Saccharomyces cerevisiae on
the nematodes have been reported (Youssef & Soli-
man, 1997; Ismail et al., 2005; Noweer & Hasabo,
2005; Radwan et al., 2007). But the effect of certain
biological activators to yeast has not yet studied. The
present work describes the probability effect of active
bread yeast as affected by three biological activators
on M. incognita infesting green bean under field con-
ditions.

Material and Methods

This experiment was carried out in a clay loam soil
infested with Meloidogyne incognita root-knot nema-
tode at Gezeyh, Imbaba County, Giza Governorate,
Egypt. This field was planted with green bean
(Phaseolus vulgaris) Cv. Paulista (green bean is culti-
vated for green pods but common bean is cultivated
for dry seeds). Seeds of green bean were sown in rows
of 60 m long, hills (spots in which seeds are cultivat-
ed) 20 cm apart, at late December in 2006. Bread dry
yeast (Commercial product) was activated by adding
sucrose, black honey or molasses to a fixed weight of
yeast for two hours in 1 L warm water (for easing
solubility), and then completed to 20 L water. The
activators were obtained from Sugar cane Industry
Complementary Company, Cairo, Egypt. There were
three different yeast concentrations and three different
activators as follows:

T, 50g bread yeast + 250g sucrose in 20L water (0.25%).

T2 100g bread yeast + 250g sucrose in 20L water (0.50%).

T3 200g bread yeast + 250g sucrose in 20L water (1%).

T4 50g bread yeast + 250g black honey in 20L water (0.25%).
T5 100g bread yeast + 250g black honey in 20L water (0.50%).
T6 200g bread yeast + 250g black honey in 20L water (1%).
T7 50g bread yeast + 250g molasses in 20L water (0.25%).

T8 100g bread yeast + 250g molasses in 20L water (0.50%).
T9 200g bread yeast + 250g molasses in 20L water (1%).

T10 Untreated (adding water to the soil).

Four liters of each solution were soil-drenched in each
row (replicate) on 22 January in 2007. There were five
replicates (rows) for each treatment distributed in a
randomized block design. Five root samples (each is

the whole root system) were taken one month (on 22
February), and three months (on 22 March) after yeast
application. Number of galls and egg masses were
estimated for each root system. Also, number and
weight of pods and number of nodules were recorded
at the end of the experiment (on 22 March). Total
carbohydrates from pods were determined calorimetri-
cally by the method of Smith ef al., (1956) and protein
from pods as described by Lowery et al. (1951°).

Results and Discussion

Data recorded in Tables 1 and 2 showed the tested
concentrations of active bread yeast significantly
(p<0.05) reduced M. incognita criteria as indicated by
the percentage reduction of nematode galls and egg
masses on roots of green bean cv. Paulista and im-
proved pod production quality and quantity. Also, the
bacterial nodules are increased at different yeast con-
centrations. In other words, one month after yeast
application, the highest concentration of yeast caused
the highest percentages reduction of galls (66.7%)
followed by the moderate and the highest concentra-
tions (55.6 and 44.4%, respectively) for yeast activat-
ed by sucrose. Whereas, yeast activated by black hon-
ey at different concentrations caused percentages 77.8,
66.7 and 33.3% reductions in the number of galls.
Yeast activated by molasses at the highest concentra-
tion caused the highest percentage reduction of galls
(77.8%) followed by the other two concentrations
(66.7%). After three months (at harvest), the same
treatments behaved the same trends in reducing nema-
tode parameters, as the highest concentration of acti-
vated yeast caused the highest percentage reduction
compared to other concentrations (Table 1). On the
other hand, numbers of bacterial nodules are signifi-
cantly increased at the different concentrations acti-
vated by sucrose, black honey or molasses. The high-
est percentage increase (275 %) of nodules occurred
by using yeast at the highest concentration activated
by molasses than those caused by sucrose (200%) and
black honey (150%). As for green bean yield, numbers
of pods are positively increased by using the different
concentrations of yeast. The most significant percent-
age increase (233%) occurred at the highest concentra-
tion (1%) of bread yeast activated by molasses fol-
lowed by yeast (1%) activated by black honey (173%)
and yeast (1%) activated by sucrose (150%). As for
weight of pods, it behaved the same trend as their
percentage increases were positively correlated to the
tested concentrations of yeast. Regarding the quality
of pods, the percentage proteins and carbohydrates are
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increased especially at the highest concentration of

yeast compared to the untreated check.

Table 1. Effect of active dry yeast on galls and eggmasses caused by Meloidogyne incognita infesting common

bean cv. Paulista.

After one month

After three months

Treatments

No. of egg

No. of galls Reduction (%) No. of galls Reduction (%) masses Reduction (%)

Tl 55+1.58 b 44.4 13+1.87 be 85.7 6+1.58 ¢ 82.9
T2 4+1.58 be 55.6 12+1.52 ¢ 86.8 4+1.22 cd 88.6
T3 3+1.52 cd 66.7 11+1.58 ¢ 87.9 4+1.22 cd 88.6
T4 6+1.58b 333 16+£1.52 b 82.4 3+1.0 cd 91.4
T5 3+1.52 cd 66.7 1241.52 ¢ 86.8 3+1.0 cd 91.4
T6 2+0.71d 77.8 6+1.48 d 93.4 13+1.58 b 62.9
T7 3+1.52 cd 66.7 12+1.52 ¢ 86.8 4+1.22 cd 88.6
T8 3+1.52 cd 66.7 7+1.58 d 92.3 24+0.71d 943
T9 2+1.58d 77.8 5+1.58d 94.5 1+1.0d 97.1
Untreated 9+1.58 a - 914739 a - 35+6.12 a

(control)

Values are means of five replicates.

Reduction (%) = Control - Treated X 100.
Control

SD = Standard deviation.

<> Means in each column with the same letter(s) are not significantly (p<0.05) different according to Duncan

Multiple Rang test.

Table 2. Effect of active dry yeast on yield parameters and technological characters as influenced by Meloido-
gyne incognita infesting common bean cv. Paulista

Treatments No. of In- No. of Increase =~ Weight of  Increase Protein (%) Total
nodules crease pods/ (%) pods/fed. (%) Carbohydrates

(%) plant (Ton) (%)
Tl 6+1.58 de 50 68d 127 63¢ 125 15.70 36.70
T2 12+£2.5b 200 75 ¢ 150 7.0d 150 24.80 39.20
T3 6+1.58 de 50 48 f 60 42h 50 9.20 38.00
T4 8+1.58 cd 100 60 e 100 49¢ 75 11.20 36.60
T5 10£1.87 be 150 82b 173 84b 200 12.90 37.90
T6 6+1.58 de 50 60 ¢ 100 77¢ 175 14.20 32.70
T7 10+1.87 be 150 74 c 147 88D 214 14.50 33.10
T8 15+1.41 a 275 100 a 233 10.5a 275 17.90 34.40
Untreated 4+1.58 ¢ - 30g - 281 - 13.02 32.50
(control)

Values are means of five replicates.
Increase (%) = Treated - Control X 100.
Control

Various positive effects of applying active bread yeast
as a biostimulator were attributed to its contents of
different nutrients, proteins, large amounts of vitamin
B and the natural plant growth hormones namely,
cytokinens. In addition, application of active bread
yeast would release CO, produced from fermentation
process (Larson et al., 1962; Idso et al., 1995; Mosta-
fa, 2004). Also, the different concentrations used, in
this study, significantly (p<0.05) reduced M. incognita
criteria and that nematode reduction was positively

correlated with the tested concentrations of active
bread yeast, as the yeast concentrations are higher, the
more effect on nematode population occured. Also,
active bread yeast acted as a nutrient material improv-
ing plant growth and yield. In addition, the active
yeast could also increase pod production of green bean
plants quantity and quality. The obtained results agree
with those obtained by Noweer & Hasabo (2005) and
Radwan et al., (2007) who mentioned that the effect
of yeast on M. incognita might be due to the activity
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of some isolates of S. cervisiae to convert carbohy-
drates to ethyl alcohol and CO, which are toxic to
nematodes. The results agree with Ismail et al. (2005)
who stated that molasses acts as a carrier for certain
antagonistic fungi. In conclusion, active bread yeast
serves as a nutrient material for plants compared to
nematode suppressants.

References

Chitwood, D. 1. 2003. Research on plant parasitic
nematodes conducted by the United States De-
partment of Agriculture. Agric. Res. Ser. Pest
Manag. Sci. 59: 748-753.

Idso, S. B., Idso, K. E., Gareia, R. 1., Kimbail, B. A.,
and Hoober, J. K. 1995. Effect of atmospheric CO,
enrichment and foliar methanol application on net
photosynthesis of sour orange trees leaves. Amer.
J. Botany, 82:26-30.

Ismail, A. E., Hasabo, S. A., ElI-Nagdi, W. M. A., and
Fadel, M. M. 2005. Efficacy of native isolates of
Saccharomyces cervisiae, Trichoderma harzianum
and 7. ressei in the biocontrol of Meloidogyne in-
cognita and Rotylenchulus reniformis on jasmine
in comparison to nematicide, vydate under flood
irrigation regime in Egypt. Pak. J. Nematol. 23:
317-329.

Larson, P., Herber, H., Klangson, S., and Ashain, T.
1962. On the biogenesis of some compounds in
Acetobacter xyliam. Plant Physiol. 15: 552-565.

Lowery, O.H., Rosebrough, N. J., Farr, A.L. and Ran-
dall, R. J. 1951. Protein measurements with Folin
phenol reagent. J. Biol. Chem. 193: 265-275.

Mostafa, E. A. M. 2004. Effect of spraying with
ascorbic acid, vitamin B and active dry yeast on
growth, flowering, leaf mineral status, yield and
fruit quality of grand main banana plants: Annals
Agric. Sci. Ain. Shams Univ., Cairo 49: 643-659.

Noweer, E. M. A., and Hasabo, S. A. A. 2005. Effect
of different management practices for controlling
root-knot nematode, Meloidogyne incognita on
squash. Egypt. J. Phytopathol. 33: 73-81.

Radwan, M. A., Ibrahim, H. S., Kassem, Sh. I., and
Abu-Elamayem, M. M. 2007. Integrated manage-
ment of root-knot nematode, Meloidogyne incogni-
ta infecting tomato. Pak. J. Nematol. 25: 303-307.

Siddiqi, Z. A., and Mahmoud, 1. 1996. Biological
control of plant parasitic nematodes by fungi. Bio-
resource Technology, 58:229-231.

Smith, F., Gilles, M. A., Hamilton, J. K., and Godees,
P. A. 1956. Colorimetrical method for determina-
tion of sugar related substances. Nual. Chem., 28:
350.

Youssef, M. M. A., and Soliman, M. M. 1997. Effect
of integrated management on Meloidogyne incog-
nita infecting Egyptian henbane, Hyoscyamus mu-
ticicus and on subsequent cowpea plant. pp. 585-
594. In: Proceedings of the First Scientific Confer-
ence of Agricultural Sciences, Fac. Agric. Assiut
Univ., December 13-4. Assiut, Egypt, 648 pp, vol-
ume 1.



