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ABSTRACT

The present investigation was carried out during the two summer seasons of 2015 and 2016 at sharnoob vilage,
Damanhur city, Behera governorate, Egypt, to study the effect of foliar application of yeast extract , hydrogen peroxide
(H,0,) and combination of them on growth, yield and quality of sweet potato tuberous roots, using two sweet potato
cultivars, Abees and Mabrouka. Generally, the results indicated that Abees cv. recorded maximum values of number of
shoots/ plant in the second season, plant length in the first season , foliage fresh weigh/ plant, total sugar %, reducing
sugar %, carotene %, dry matter % and starch% contents of roots. Results showed also that spraying of yeast extract gave
the highest means values for all studied traits of vegetative characters of two cultivars; in both seasons. Moreover,
spraying of yeast extract gave the highest significant means values for total yield of roots/plant, weight of marketable
roots/plant, number of marketable roots/plant, total sugar %, reducing sugar %, carotene %,dry matter of roots % and
starch% contents in roots compared with other treatments in both seasons. The treatment combination of growing Abees
cultivar and yeast extract recorded the highest mean values of the most studied characters compared with other treatments.
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INTRODUCTION

Sweet potato(lpomoea batatas L.) is a very
popular vegetable crop and is considered an
important source of carbohydrates, vitamins A and
C, fiber, iron, potassium and protein (Woolf, 1992).
There are several sweet potato cultivars in Egypt
such as Mabrouka cv., Abess cv. and 17-8 cvs. .ect.
It has been cultivated as table food, as well as,
recently the new hybrid progenies Kafer- EL Zayat
and Beauregard cvs. (The International potato center
2000).

Dry yeast extract is a natural bio- substance
suggested having stimulating, nutritional and
protective functions when used on vegetables. Used
of yeast extract was found to increase growth, yield
and quality of many vegetable crops (Abou EL-Nasr
et.al. 2001). In this regard, yeasts have been
suggested to be enriched source of phytohormones
(especially cytokinins), vitamins, enzymes, amino
acids and minerals (Barnett et.al., 1990; Fathy and
Farid, 1996; Khedr and Farid, 2002 and Mahmoud,
2001). It was additionally announced about its
stimulatory impact on cell division and expansion,
protein and nucleic acid synthesis as well as
chlorophyll formation (Castel -franco and Beale,
1983). It is a natural bio substance contains many
nutrient elements and productive compounds of
semi growth regulator compound like auxins,
gibberellins and cytokinins . It is use as soil
fertilization or as foliar application of vegetable
crops (El-Ghamriny et al, 1999). Hussain and
Khalaf (2007) reported that using yeast extract
increased the vegetative growth characters, yield/
plant, tubers dry matter percentage and total soluble
solid (TSS). Ahmed et al., (2011) shown that

expanding of foliar utilization of active dry yeast
concentration expanded the vegetative growth
characters, productivity and quality of potato tubers.

Romero and Delgado (2009) noted that
hydrogen peroxide (H,O,) and antioxidants had
positive effect in enhancing potato tuber yield and
quality. Mousa et.al., (2012) showed the presence of
significant  differences between the various
concentration of H,O, on potato dry matter their
results showed that spraying the concentration of
40mM H,0O, gave the highest percentage of tuber
dry matter compared to the other concentrations,
followed by spraying concentrations of 60 and
20 m u, respectively.

Therefore, the present investigation was
designed to disclose the influence of active dry yeast
extract, H,O, and the combination between them on
vegetative growth, yield and quality of two cultivars
of sweet potato.

MATERIALS AND METHODS

The present investigation was carried out
during the two summer seasons of 2014 and 2015at
Sharnoob  village, Damanhur city, Behera
governorate, Egypt, to study the effect of foliar
application of yeast extract and hydrogen peroxide
(H,0,), as well as combination of them on growth,
yield and quality of two sweet potato cultivars;
Abess and Mabrouka. Table (1) shows the physical
and chemical properties of the soil field.

The cutting were planted on May 29™ for both
seasons. The plot area was 22.5 m* (3 rows, 0.75m
in width and 10 m length with spacing of 25 cm
between the cutting).
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Table 1: Physical and chemical analysis of the experimental site before starting the experiment.

Saturated soil extract

pH 7.85
EC,ds/m 1.60
CaC05,% 2.37%
CEC,meq/kg 31.80
Soluble anions(meq/l)

Ca™” 5.45
Mg 5.16
Na' 10.4
K* 0.22
Soluble anions(meq/1)

HCO3- 8.46
CL- 1.66
SO4-- 11.40
Particle size distribution (%)

Sand 38.7
Silt 21.8
Clay 39.5
Soil texture Clay Loam

The experimental layout was a split —plot, in
randomized complete blocks design with three
replicates. The main plot was sweet potato cultivars.
The sub- plots consisted of three treatments; one
concentration of hydrogen peroxide (H,0,) 60 my,
one concentration of yeast extract ~ was prepared
8grame from brewer 's yeast (Saccharomyces
cerevisiae), dissolved in llitter of water,
combination between them (spray yeast extract in
the first and follow that spray H,O, respectively),
and control (spray with tap water).

Dry yeast extract, H,O, and combination
between them were sprayed to the plants at 30 days
from planting up to 120 days every 14 days. The
spraying was carried out early in the morning.

The chemical analysis of dry yeast extract, was
protein (47.2%) arginine (2.6 %), glycine (2.6%),
histidine (1.4%), isolysine (2.9%), leucine (3.5 %),
carbohydrate, sugars, protein, fatty acids, amino
acids, hormones, macro and microelements in
suitable balance, Khedr and Farid (2002).

The normal culture practices were carried out
according to the recommendation of the ministry of
agriculture. The following data were recorded.
Recorded measurements:

1. Vegetative growth characters:

The following growth attributes were measured,
100 days after planting, using ten random plants
from each treatment; plant length (cm), number of
shoots/plant and foliage fresh weight (gm./plant) as
well as foliage dry matter %.
2-Tuberous root yield and its components:

At harvest time, 130 days after planting,
samples of ten random plants were harvested from
each plot to record the following data;
1-Total yield of roots/plant (gm.)
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2-Weight of marketable roots/plant

3-Total number of roots/plant

4-Number of marketable roots/plant

3-Tuberous root quality:

1- Dry matter (%): was determined by weighing a
random sample of fresh roots and then dried at
70c°.

dry weight

x100

2- Carotene percentage (%) of the roots was
determined according to methods described by
Arnon (1949).

3-  Reducing and total sugars % was determined
by Dubios et al. (1956).

4- Tuber starch (%) was determined according to
the method by A.O.A.C. (1970).

Statistical procedures:

Collected data of the experiments were
statistically analyzed according to Snedecor and
Cochran (1980). Means separation was done using
LSD at 5% level of probability

RESULTS AND DISCUSSION
A- Vegetative Growth Characters:

Data presented in Table 2 show that the cultivar
Abees surpassed Mabrouka cultivar for all studied
traits of vegetative characters except number of
shoot/ plant and foliage dry matter in the first season
and plant length in the second season. The detected
differences on the vegetative growth characters of
the two tested cultivars could be related to their
genetic features.

The effect of foliar spraying of yeast, HO, and
their combination on the vegetative growth
characters of sweet potato plants are presented in
table 2.

Dry matter %=
fresh weight
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Table 2: Effect of foliar spraying of yeast extract, H,0, and their combination on vegetative attributes of the two culfivars of sweet potato in2014-2015 and 2015-
2016 summer season

Tretwent Number of shoots/ plant Plant lengthicm) Foliage fresh weight(om./plant) Foliage dry matter%
Abees Mabrouka Mean  Abees Mabrouka Mean  Abees  Mabrouka Mean  Abees Mabrouka Mean
201472015
Control NWid 17 1D 1%k B% 88D 867 e 003D N DX AUD
H,0, O3 %3b 088 UL 2Wee W2B 2% 3BX 6B N 834 2B
Yeast extract ho M B3 WA 0T JM0A eTa B8 IBA 0 W N T8A
HO +Yeustenmet  Mbe 23 D20 Bk A W0 Wed U0 MWIC BAX O W U
Mean 014 2514 A 18R 10014 294LIB M4 1A
01572016
Control 0l 1871 19D Bl 2% 0738 W67 WX BUD 10 173 173D
H0, BB b 238 Ml 367 A M el B T MW 1538
Yeast extract Moo o WA Mk 33 WA M0 B OIM6TA ¥ N A
HO,+Yeast et W7ed 07e B7C 3053bed  2033de 28338 2851 27627de  2868C Qe e W3C
Mean 2694 BB 94 J03A S11924 2958 HA DB

# Values with the same alphabetical leters, within a comparable group of means, do not significantly difer from one another, according fo L.S.D) test af (.03 level of probabilty,
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Spraying of yeast extract gave the highest means
values for all studied traits of vegetative growth
characters of sweet potato cultivars; in both seasons.
However there are no significant differences
between spraying of H202 or yeast extract
regarding plant length in the second season.

Regarding the interaction between treatments
and cultivars data show that there are a significant
differences for all studied traits of vegetative
characters in both seasons. The significant effects of
dry yeast extract could be due to providing a natural
source of cytokinins that motivate cell division and
enlargement as well as the formation of protein,
nucleic acid and chlorophyll (Castelfranco and
Beale, 1983 and Fathy and Farid, 1996.

The improvement of vegetative growth
characters in response to the foliar application of
active dry yeast extract may be attributed to its
content of different nutrients, higher values of
proteins ,vitamins especially B which may play an
important role in improving growth and controlling
the incidence of fungi diseases (Meyer and Phaff,
1969 ), Sarhan and Abdullah, (2010) found that the
positive effects caused by the addition of yeast
suspension in improving shoots characteristics
might be due to the development of the yeast after
its analysis into wide groups of amino acids and
vitamins. The obtained results are in accordance
with those reported by Gomaa et al. (2005) on
potato; Hussain and Khalaf, (2007); Likewise,
Sarhan and Abdulah, (2010), found that the
application of yeast suspension caused gradual
significant increase in plant height, number of aerial
stem per plant, leaves area, total chlorophyll, and
shoots dry matter % of potato. It is known that yeast
is considered as a natural source of cytokinins that
stimulate cell division and enlargement as well as
the synthesis of proteins, nucleic acids and
chlorophyll (Fathy and Farid, 1996).

Moussa et.al. (2012) reported that there was no
significant effect of the concentrations of H202 on
plant height and number of branches /plant during
the two years of study. Reactive oxygen species
(ROS) such as superoxide anions (O”), hydrogen
peroxide (H,0,), and hydroxyl radicals (OH") are
long considered as causing oxidative damage to
lipids, proteins and nucleic acids, increasing
evidence indicates that they also function as
signaling molecules in plants, notably acting as
regulators of growth and development, programmed
cell death (Mittler et. al, 2004).

B- Yield:

The results in Table 3 show that root dry matter
%, other yield characters i.e. total yield of roots,
weight of marketable roots/ plant, total number of
roots /plant and number of marketable roots/ plant
were insignificant as a results on two cultivars
tested.
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Concerning spraying of yeast extract gave the
highest means values for total yield of root/plant,
weight of marketable root/plant and root dry matter
% in both seasons. However, total number of
root/plant did not significantly affected by any
treatment in the first season, but, in the second
season, the highest significant mean value was
obtained by spraying of yeast extract or H,O,
followed by their combination compared with
control. The highest significant means values for
number of marketable root/plant were obtained by
spraying yeast extract or H,O, in both seasons.

Regarding the effects interaction between
treatments and cultivars data show that there are
significant differences in both seasons. The
treatment combination of growing Abees cultivar
and yeast extract recorded the highest mean values
of the most yield characters. Similar results were
recorded by Ahmed et. al, (2011) they support the
fact that, the use of dry yeast extract as a foliar spray
leads to an increase of plant growth which causes
significant increases in tubers weight per plant and
total tubers yield of potato plant. Increasing number
of tubers could be due to disturbance of plant
hormones involved in tuber formation (Fernie and
Willnitzer, 2001). On the other hand, Delgado et.al.,
(2005) showed that mean weight and number of
tubers per plant were not found to be significantly
differed under the different H,O, concentration.
Ghoname et.al, (2010) noticed that foliar
application of yeast increased growth, yield and
quality of sweet pepper.

c- Roots quality:

Data in Table 4 show that Abees cv. surpassed
Mabruoka cv. for all tuber roots quality studied
traits in both seasons. There was significant
variation in total carotene contents between the two
cultivars of sweet potato. This difference may be
due to orange color of Abees compared with
Mabroka. That is agreed with Mulokozi, (2003) who
observed that the amount of total carotenoid
contents differed with cultivars and the deeper the
orange colour the more the carotenoid content.

Regarding to foliar spraying treatments yeast
extract give the highest mean value of starch
content, total sugar, reducing sugar and carotene
tuber roots content during both seasons. This result
agree with Hussain and Khalaf (2007) found that
spraying yeast solution treatments significantly
increased dry matter percentage of tubers and total
soluble sugar (TSS). They add that tubers quality in
terms of starch and dry matter showed positive
responses to various yeast concentrations. EL-
Tohamy et.al., (2015) indicated that T.S.S. of sweet
potato were significantly improved especially by the
high concentration of yeast.
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Table 3: Effect of foliar spraying of veast extract, H,0; and their combination on vield of roots and its components of the two cultivars of sweet potato in 2014-2013
and 2013- 2016 summer season.

Total vield of rants/ plant Weight of marketable ronts/plant Roots dry matter
Total number of roots/plant Number of marketable rootsplant
Treatment (om) (gm) (%)

Abees  Mabrouka  Mean Abees Mabrouka Mean Abees  Mabrouka Mean  Abees  Mabrouka Mean Abees  Mabrouka ~ Mean

201412014
Control 3% 154 043D 108 1096.7d 1090.3D e 33 474 13 23be 19B 19.6f 173 184D
Hy 18833h  18%67h I8RO 1350Th 17937 18222 Sab i3 524 kb 33eh 334 %3 038
Veasl extruct MeTe 21666 209174 2Bk N4 6777 33 LN 434 2t 2 Tabe 334 B BI1A
HOpt Yeastoxtract — 1361e 124330 130220 13193 1200 3ed 1259.5C 43ahe L0 454 23he 23he 23AB N 219 nwK
Mean 164944 139664 161214 155824 474 484 134 1A %5 HB

201512016
Control BLd 12sd 128D 18LA 1NR3d N7 334 43ud 38 134 X 1.6B 20f 187 193D
B0, 12306 19776 193338 1N7Th 1882.7h 1900.2B 3.3ahe 5.7eh 354 3he 36ab 33A 3170 W6e 018
Yeast extract B%Ta 26T NHTA BT 2417 DTIA 6.3% 5Teb bA 4T 2The 37A $3% 30 H1A

HOp+ Yeastestract  14367c  3%0cd  1333C 13BIC 1308 7ed 1349.5C 46be 46be 478 2ed 20 1B 2354 Nl 9
Mean 173634 168667 1698 §A 1630.84 494 S1A 274 27A 2704 2508
# Values wilh the same alphabelical Tellers, willin a comparale group ol means, do nol sigmifeantly dilTer [rom one another, accordig fo 1. 8.1) lest al .03 level ol probability.
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m Table 4; Eftect of foliar spraying of yeast estract , H202 and their comhination on quality of two cultivars of sweet potato roots in 2014-2013 and 20152016

= summer seasons

M, Treatment Total sugar (mg/100g EW.)  Reducing sugar (mg/100 ¢ FW,) Carotene (mg/100 ¢F.W,) Starch (mg/100 ¢F.W.)

m, Abees  Mabrouka ~ Mean  Abees  Mabrouka  Mean  Abees  Mabrwka  Mean  Abees  Mabruka  Mem

@ N4

= Control AR N B K A | 2h 18D 1k M 3 15 1541)
f,0, The o8 6% 40k B 3% MW o 3B U0B 1Ty 178
Yeas! extract B4 B0b  BBA P8 49A 4% 4% 4TA B4 Bl IB3A
B0t Vastotrot 3% S8 80 ke Wy 300 Y e 200 162 160 162G
Mean 0844 040 3A 4B 304 3008 16.9A 16,05

0152016

Conirol Mk B 3k W15 13 g D Ble  BI% 15D

Q
0, o 0B 4k 3l 3B 3 38 3B [Tk M0 11148
Yeat extract 83 8la  BNA Mh i 4NA Sth 4TH 404 B3 1B 183A
00,4 Ventetct 3930 383 38C 3Tl 2% 33030 28 2BC 60 160l 160IC

Mean 074 643 404 3B 3000 J4IB 16734 1668
# Valuos with the samc alpkabetucal letcrs, wathin a comparable group of means, do not significantly differ rom one another, accordimg to L.S.Dtest at 0.0 Jevel of probabilty,
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On the other hand, Delgado et. AL, (2005) clearly
appeared that there was significance increasing of
tuber starch percentages ranged from 6.7 to 30 as a
result of spraying potato plants twice weekly with 5
or 50 Mm.H,0,. Mousa et.al., (2012) found that
there were no significant differences between
different concentrations (0, 20, 40, 60 mM) of
H202o0n the status of total sugars during the two
seasons. Also there was no significant effect of the
concentrations of H202 on the status of reducing
sugars content during the first season only.
Regarding the interaction between treatments
and cultivars data show that there are significant
differences for all tuber roots quality in both
seasons. Generally, spraying yeast extract with
Abees cv. treatment give a significant effect on
tuber root quality i.e. total sugar, reducing sugar,
carotene and starch content of roots in both season.
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