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ABSTRACT: This work was carried out during the two successive
summer seasons of 2008 and 2009 under sandy soil conditions using drip
irrigation system at Horticultural Research Station, Ismailia Governorate to
study the effect of cultivars and both methods and rates of K,0 application;
i.e. soil application (SA) and foliar application (FA) on yield and its
components, potassium use efficiency (KUE), tuber roof quality and its
storability of some sweet potato cultivars ( Beauregard and Abees).
Beauregard cv recorded the maximum number of tubers/ plant, yield/ plant,
marketable yield and total yieldffed., KUE, starch (%) in its tuber roots.
Whereas cv Abees recorded maximum values of total sugars, TSS (%) and
carotenocids, as well as weight loss and decay percentages in its tuber roots.
Fertilization of sweet potato grown in sandy soil with 50 % RR of K,O as SA
combined with K;O at 3 % as FA recorded maximum values of number of
tubers/ plant and yield/ plant, average tuber root / plant, marketable yield and
total yield/fed, KUE, N,P, K, starch, total sugars, TSS (%) and carotenoids
contents in the tuber roots. Moreover, it also recorded minimum weight loss
and decay percentages in the tuber root of sweet potato during storage.
Fertilization of cv Beauregard with 50 % RR of K0 as SA combined with K;0
at 3 % as FA was the best interaction treatment for enhancing marketable
yield, total yieldfed. and KUE, as well as storability of sweet potato tuber
roots.

Keywords: Sweet potato, Beauregard, Abees, X,0, scil and foliar
application, yield, KUE, weight loss and decay (%)

INTRODUCTION

Sweet potato ([pomoea batatas, L.} is the seventh most important food
crop the worldwide, after wheat, rice, maize, potato, barley and cassava. The
primary importance of sweet potato is in poor regions of the world. 1t is the
fourth most important food crop in developing tropical countries and is
grown in most of the tropical and subtropical regions of the earth, where the
vine, as well as the roots, is consumed by humans and livestock (Woolfe,
1992).
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Soil condition inducing K deficiency in crop plants are sandy, organic,
leached and eroded soils (Fageria et al., 1997). Moreover leaching of K,
especially in sandy soils, is a significant contributor to poor K- use efficiency
in farming system (Kayser and isselstein, 2005). Also, leaching of K may
came a significant loss of K from the soil and it may be beneficial to
introduce crops and genotypes that grow roots and take up more K from
deep in the soil profile and transport if to aboveground plant parts (Wang et
al., 2000}).

Tuber root formation of sweet potato is positively affected by synthesis
and accumulation of starch, K plays a key role in this regard as it infiuences
cell division, tuberous root initiation and thickening, photosynthesis,
formation of carbohydrates, translocations of sugars, mineral nutrients and
photosynthetic matter and it also influences enzyme activity (George et al,,
2002; Byju and George, 2005).

Under sandy conditions, cv Beauregard gave higher number and weight
of tuber roots/ plant and both marketable and total yield/fed, P and TSS
contents in tuber roots. On the other hand, cv Abees was higher in K,
protein, total carbohydrates, starch and total sugars as well as total weight
loss percentage in tuber roots (Al-Easily 2002, Ayoub, 2005 and Mandour,
2005)

Number of tuber roots/ plant, yield, average tuber root weight and tuber
root quality of sweet potato; i.e, carotenoids, total sugars, total
carbohydrates, TSS, starch content increased with added K,O up to the
highest rates, Bourke, 1985 (375 kg/ha.}; Jian-Wei ef al., 2001 (300 kg/ha.);
George et al., 2002 { 270 kg/ha.) and Abd El-Baky ef al., 2010 (150 kg/fed.).
Also, soil application with K,0 and foliar application with K,O as stimulating
dose significantly increased tfotal bulb vyield, bulb quality of onion
(El-Bassiony, 2006 ; Ghoname et al.,, 2007 }J and bull storability of garlic
(El-Morsy et al., 2004} as compared with soil application of potassium.

The aim of this work is to know the suitable methods and rates of K,O

application to obtain a high tuber root yield and best quality as well as
storahility of some sweet notato cultivars grown in sandy soil

MATERIALS AND METHODS

This research was carried out during the two successive summer
seasons of 2008 and 2009 under sandy soil conditions using drip irrigation
system in EL-Kassasien Horticultural Research Station, Ismailia Governorate
to investigate the effect of cultivars and both methods and rates of K,0
application (soil and foliar applications) on yield and its components,
potassium use efficiency, tuber root quality and its storability of sweet potato
{lpomoea batatas,L.).

This experiment included 8 treatments, which were the combination
between two cultivars;i.e., Beauregard and Abees, and four both methods

390



Response of some sweet potato cuitivars to methods and ...............

and rates of K;O application (Schedule 1). These treatments were arranged in
a split plot in a completely randomized block design with three replications.
Cultivars arranged in the main plots, while both methods and rates of K,0
were randomly assigned in sub plots. Stem cuttlngs of about 20 cm length
were transplanted at 25 cm apart, on April 25" and 29" in the 1% and 2™
seasons, respectively. The source of cultivars was El-Baramon Horticultural
Research Station, Dakhlyia Governorate.

The experimental unit area was 12.6 m’. It contains three dripper lines with
6m length each and 70 cm distance between each two dripper lines. One line
was used taking samples to measure the morphological and physiological
traits and the other two tines were used for yield determinations.

Scheduie (1): Methods and rates of K,0 application.

. . K.0 { kgifed)
K0 soil + foliar app. Soil + foliar 2 Total —
100 %RR +0% 150 +0 150
50 %RR +1 75+10 85
50 %RR + 2% 75+ 20 a5
50 %RR +3% 75+ 30 105

RR: recommended rate, app: application.

Soil application (SA) treatments were divided into four equal portions,
each was added at soil preparation and after 46 and 8 weeks from
transplanting. Foliar application (FA) treatments were 2.5, 5 and 7.5 kg
K 0/250 liter water/fed in every spray, respectively, and done at 8, 10, 12
and 14 weeks after transplanting. The concentrations of K;O in the spray
solution were 1,2 and 3 % K,O respectively { 2,4 and 6 % potassium
sulphate is equal to 5, 10 and 15 kg potassium sulphate /250 liter water/fed
in every spray, respectively). Source of potassium fertilizer was potassium
sulphate (48-52 % K;0). The foliar spray solution was prepared by
dissolving the amount of potassium sulphate in tap water before spraying.
The check treatment was sprayed by tap water,

All treatments received equal amounts of ammonium suiphate {20.5 %
N}, and calcium superphosphate (155 % P,0;) at a rate of 200 and 150
kglfed respectively. One third of N amount and all amount of POy were
added during soil preparation with FYM which added at the rate of 20 m’/fed.
The rest of N was added with irrigation water (as fertigation) at weekly
beginning one month after planting. The normal agricultural practices were

carried out as commonly uses in the district.
Data Recorded
1. Yield and Its Components

At harvest time (150 days from transplanting), all tuber roots of each
treatment were classified into two grades (marketable and non-marketable
roots), then weighed to determine the total yield per feddan (ton). Marketable
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tuber roots have a weight about 100 to 250 gm, while non-marketable roots
have a weight of less than 100gm or more than 250 gm. In addition, average
tuber root weight and yield/ plant were calculated.

2. Potassium use efficiency
Y-Yo
KUE= ————= "kg tuber rootsfone kg K,O0" ( Janssen, 1998)
Kg
Where: Y, is yield as the particular K level , Y, is yield at K; level (control)
and Ky is the particular K rate.

3. Tuber root quality at harvest time

a. N, P and K Contents: Total nitrogen, phosphorous and potassium were
determined in dried tuber root tissues as previously described in shoot.

b. Starch content: it was determined in dried tuber roots according to the
both methods described by A.Q.A.C. (1995).

c. Total soluble sugars (%): it was determined acconding to the hoth method
described by Forsee (1938).

d. Total soluble solids (T.S.8. %) : It was determined in flesh juice of tuber
roots by Carle Zeis refractometer.

e¢. Carotenoids content: It was determined in fresh tuber root tissues
according to the both method reported by A.O.A.C. (1995).

4. Storability

At harvest time, the tuber roots from every plot were translocated to
shady place in the same day for curing, and placed for one week. Samples of
uniform cured tuber roots (5 kg) from every plot were put in palm crates and
stored at normal room temperature and relative humidity. The storage zero
time was October 1, while the end time of storage was February 1% in both
seasons. The average room temperature and relative humidity { RH%) during
storage months are presenied in Table (1}.

Table {1): The average room temperature ("C) and relative humidity (%)
storage months

Month Temperature (°C) Relative humidity {%)
2008/2009 200972010 200872009 2009/2010
Oct. 305 32.2 76 78
Nov. 264 284 79 83
Dec. 216 22.6 80 a5
{ Jan. 21.1 20.7 88 84

The following data were monthly recorded in both seasons

a. Weight loss (%) : Tuber roots of each treatment were weighed at 30
days by intervals, then the cumulative weight loss percentage was
calculated.
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b. Decay (%): Decayed tuber roots were removed and weighed. They
included all spoiled tuber roots resulting from fungal or bacterial infections.
The percentage of decayed tuber roots was calculated in relation to the total
initial weight of stored tuber roots.

Statistical analysis: Recorded data were subjected to the statistical
analysis of variance according to Snedecor and Cochran (1980), and means
separation were done according to LSD at 5 % level.

RESULTS AND DISCUSSION
1. Yield and Its Components
a. Effect of cultivars

The obtained results in Table(ﬂshow that, the effect of cultivars on yield
and its components was significant, except average tuber root weight in the
2" season and unmarketable yield in both seasons. Beauregard cv grown in
sandy soil produced number of tubers/ plant (4.33 and 4.27), yield/ plant
{0.596 and 0.514 kg/ plant), total yield (14.31¢ and 12 340 tonffed) and
marketable yield {13.412 and 11.616 tonffed) and in the 1° * and 2™ seasons,
respectively. It was yielder more than cv Abees in both seasons. Whereas,
there were no significant differences between them with respect to average
tuber roots and unmarketable yield. The increases in total yleld were about
21.77 and 27.58 % for cv Beauregard compared with cv Abees in the 1% and
2" seasons, respectively. The increments in total yield of Beauregard cv
were mainly due to the increase in number of tuber roots/plant, rather than
average tuber root weight.

The varietals differences between the studied cultivars may be due to the
heredity differences and also may be due to the differences between them in
their yield attributes. Similar findings were reported by Al-Esaily (2002),
Ayoub (2005} and Mandour (2005) on sweet potato under sandy soil
conditions.

b. Effect of both methods and rates of K,0 application

Data in Tableﬁ)show that, both methods and rates of R.0 application had
significant effect on yield and its components in both seasons. Fertilization
of sweet potato grown in sandy soil with 50 % RR of K;O as SA combined
with K;0 at 3 % as FA recorded the maximum values of number of tuber
roots/ plant and yield/ plant, whereas fertilization with 50 % RR of K0 as SA
combined with K,0 at 3 % as FA recorded that maximum values of average
tuber root / plant, marketable yield (14,181 and 12, 171 ton/fed) and total
yield/fed (15.105 and 12.948 ton/fed) in the 1* and 2" seasons, respectively
followed by fertilization with100 % RR of K,0 as SA. On the other hand,
fertilization with 100 % RR of K,O as SA gave the highest unmarketable
yield/fed.
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Tabie (2): Effect of both methods and rates of potassium application on yield and its components of some
sweet potato cultivars grown in sandy soil during summer seasons of 2008 and 2009

Numiber of Yiekd / plant Average of Yield { ton/fed)
Characters root/ plant {ka) tuber root )
L weight {gen} Marketable Non -marketable ] Total Relativa (%)
Traatments 1 grd 4t g™ 1 gnd 34 2 't P 15 20d ™ gnd
Eff;a; of cultivars ) B

Beauregard 4,43 4.27 0.596 0514 166 124 13.412 11.616 0.898 0724 14,3110 12.340 121.77 127.58
Abees .28 3.30 0.489  0.403 148 125 10.833 9.020 0.868 0.652 11.751 8672 100.00 160.00
LSD at 0.05 level 0.37 0.18 c.0M 0.025 12.4 N5 0..680 0.434 NS NS 0.621 0.946 - -
K:0 as SA+ FA Effect of methods and rates of K0 application
100 %RR + 0% 377 3.23 0.614 0.499 162 155 13.583 11.008 1.164 0.988 14.745 11.936 146.97 133.28

50 %RA + 1% 145 4.32 0.8 0.573 136 85 8.405 B.531 0.627 0.429 1-0.032 8.960 190.00 100.00

50 %RR + 2% 394 4.18 6510 0421 160 104 11.441 9.561 0.798 0.559 12.240 10,120 122.00 112.94

50 %RR + 3% 4.27 3.43 0629 0.538 171 187 14.181 12171 0.944 0.777 15.105 12948 150.56 144.51
L3D at 0.05 fevel 0.25 Q.12 ¢.n22 0.01¢ 83 8.7 0.483 0.308 0.089 0.123 0.444 0.877 -

100 % K:0 =150 kg ffed , 50 % K:C =75 kg ffed, 1 % K:0 = 10 kg/fed , 2 % KO = 20 kgifed , 3 % KO = 30 kgffed , SA:
Soil application , FA: Foliar application and RR: Recommended rate

1%t : 1% season 2008 , 2™ : 2" season 2009

1eY)4-13 noqy
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The increases in total yield were about 50.56 and 44.51 % for treatment of
50 % RR of K;O as SA combined with K;O at 3 % as FA and 46.97 and 33.88 %
for treatment of 100 % RR of K;O as SA over that of 50% RR of K,O as SA
combined with K,O at 1 % as FA in 1°' and 2" seasons, respectively.

Tuber root formation of sweet potato is positively affected by synthesis
and accumulation of starch, since K plays a key role in this regard as it
influences celi division, tuberous root initiation and thickening,
photosynthesis, formation of carbohydrates, translocations of sugars,
mineral nutrients and photosynthetic matter and it also influences enzyme
activity (George et al., 2002; Byju and George, 2005).

Ei-Bassiony (2006) found that soil application with 200 kg/fed K,S0, and
foliar application with KO (1g/l) as stimulating dose was the superior
treatments for enhancing yield and bulb gquality of onion as compared with
soil application of K;0. Similar results were reported by El-Morsy et al. (2004)
an garlic and Ghoname et al. (2007} on onion.

c. Effect of the interaction

Data presented in Table {3) show that, the interaction between cultivars
and both methods and rates of K;O application reflected a significant effect
on yield and its components. Beauregard plants which fertilized with 50 %
RR of K;O as SA combined with K,O at 3 % as FA recorded the maximum
values of number of tuber roots/ plant, yield (kg/plant) and average tuber
root weight, followed by Beauregard piants fertilized with 100 % RR of K0
as SA. Moreover Beauregard plants which fertilized with 100 % RR of K;0 as
SA or with 50 % RR of K,;O as SA combined with K,0 at 3 % as FA recorded
the maximum values of marketable and total yield (ton/fed) followed by cv
Abees plants which fertilized with the same treatments.

From foregoing results, it could be conclude that, the best interaction
treatments for cv Beauregard were with 100 % RR of KO as SA followed by
fertilization with 50 % RR of K;0 as SA combined with K;O at 3 % as FA.
Moreover, fertilization of cv Abees with 50% RR of K;O as SA combined with
3 % K,0 as FA, followed by fertilization with 100 % RR of K;0 as SA were the
best interaction treatments for enhancing marketable and total vield/fed. in
this respect.

The increases in the marketable and total yield for cv Beauregard were
about 0.273 and 0.591 ton/fed for marketable yield and 0.416 and 0.856
ton/fed for total yield when fertilized with 100 % RR of K,0 as SA over that
when fertilized with 50 % RR of K,0 as SA combined with 3 % KO as FA.
Also the increases in marketable yield and total yield/fed for cv Abees were
about 1.427 and 2,917 ton/fed for marketable yield and 1.137 and 2.760
tonifed for total yield/fed when fertilized with 50 % RR of K0 as SA
combined with 3 % K;O as FA over the fertilization with 100 % RR of K;0 as
SAin the 1° and 2" seasons, respectively.
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Table (3): Effect of the interaction between both methods and rates of potassium application on yield and
its components of some sweet potato culfivars grown in sandy soil during summer seasans of

96¢

2008 and 2009 ) )
Treatments Number of Yiald / ptant ‘::::‘:%:;f Yield { ton/fed |
feot/plant | (k) waight (gm) " Taarketable Non -marketabls Total___ Retative (%)
cvs KD as SA + FA o 2 4= g 1= g 1 e = 5md 1 gnd 4o oot
Beaursgard 100 %RR+0%| 415 380 C698 0574 168 151 16615 12724  1.148 1,088 16760 13792 158.33 :;u—#f
S0%RR +1% | 393 473 0441 0448 139 94 10011 10318 0.581 0449 10592 10768 100.00 100,00
SO%RR +2% | 479 508 0564 0494 174 97 12681 11287  0.863 0.577 12544 11.864  127.87 11047
BO%RR +3% | 488 351 0681 0538 185 153 1534z 12133 1.002 0.503 16.344 12936 15430 12013
Abees  100%RR+0%| 338 266 0530 042§ 156 160 11562 9,292 1172 0908 12729 10200 13438 14261
SO%RR +1% | 297 381 0384 0208 132 76 8.799 6.743 0.673 0.40% 9.472 7452 10000 100.00
SC%RR +2% | 310 331 0455 0349 146 105 10.202  7.835 0.734 0.541 10936 8376 11548 11711
S0%RR +3% | 367 235 0877 0540 1657 160 12979 12208 0887 0.751 $3.866 12960 14638  181.20
LSD at 0.05 level 037 018 0031 0015 125 125 0678 0.440 0.125 0.184 0.628 0.960

100 % K20 = 150 kg ffed , 50 % KO =75 kg /ffed, 1 % K.0 = 10 kgifed , 2 % K0 = 20 kgifed , 3 % K;O = 30 kg/fed , SA:
Soil application , FA: Foliar application and RR: Recommended rate
1%: 1% season 2008, 2™ : 2™ season 2009
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This means that fertilization of cv Beauregard grown in sandy soil with
100 % RR K;O (150 kg K,O) as SA and fertilization of cv Abees with 50 % RR
of K;0 (75 kg K;0) as SA+ 3 % K,0 (30 kg K,0) as FA recorded the maximum
values of marketable and total yield/fed in both seasons.

2. Potassium Use Efficiency (KUE)
a. Effect of cultivars

Data presented in Table 4 show that, in general, cv Beauregard recorded
higher values of KUE (42.32 and 17.89 kg tuber root/ 1kg KO in the 1 and
2" seasons, respectively) than cv Abees (26.23 and 29.50 kg tuber root/ 1kg
K,0 in the 1* and 2™ seasons, respectively). In sandy soils, leaching of K
may came a significant loss of K from the soil, and it may be beneficial for
crops and genotypes that grew roots and take up more K from deep in the
soil profile and transport it to aboveground plant parts (Wang et al., 2000).

b. Effect of both methods and rates of K;O application

Fertilization with 50 % RR of K;0 as SA combined with 3 % K;O as FA
recorded the maximum values of KUE by sweet potato plants {48.31 and
37.97 kg tuber roots /1 kg K,O in the 1°' and 2™ seasons, respectively)
followed by fertilization with 100 % RR as SA ( Table 4).

Table {4); Effect of both methods and rates of potassium application on
potassium use efficiency (KUE) of some sweet potato cultivars
grown in sandy soil during summer seasons of 2008 and 2009

Characters
Beauregard Abees Average

Treatments
K:Oas SA+ FA 1~ 2 1 ™ 1™ 2™
100 %RR +0 % 4112 20.16 21.71 20.32 31.42 20.24

50 %RR +1% - - - - -

50 %RR + 2% 31.07 11.53 15.41 12.88 23.24 12.20

50 %RR + 3% i 5478 20.64 41.84 55.31 48.31 37.97
Average | 4232 17.44 26.32 29.50 - -

100 % K:O = 150 kg ffed, 50 % K.O =75 kg ffed, 1 % K0 = 10 kgffed , 2 % K.0 = 20 kgifed , 3 %
K,O = 30 kgffed . SA: Soil application , FA: Foliar application and RR: Recommandad rate
1% : 1" season 2008 , 2™ : 2™ season 2009

c. Effect of the interaction

Presented data in Table 4 show that in both cultivars, { Beauregard and
Abees), fertilization with 50 % RR of K;O as SA combined with 3 % K,0 as FA
were the best interaction treatments for increasing KUE in both seasons
{54.78 and 20.62 kg tuber roots / 1 kg K;O for cv Beauregard and 41.84 and
55.31 kg tuber roots! 1 kg K,O for cv Abees in the 1™ and 2" seasons,
respectively). George et al. {2002) reported that K utilization efficiency was
positively correlated with total plant biomass and root yield of sweet potato.
Also, Gerloff (1987) found that genotypic differences in capacity to utilize
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potassium can be attributed to differences in the (1) partitioning and
redistribution of K at a cellular or whole plant level, (2) substitution of K with
other ions, and /or (3) the partitioning of resources into the economic
product.

3. Tuber Root Quality
a. Effect of cultivars

Results in Table (5) reveal that there were significant differences between
cvs Beauregard and Abees in starch, total sugars, TSS(%) and carotenoids
content in tuber root of sweet potato. Tuber roots of cv Abees had higher
total sugars, TSS (%) and carotenoids than that of Beauregard. On the other
hand, tuber roots of Beauregard were rich in starch (%) than tuber roots of
Abees. There were no significant differences between both cvs with respect
to N, P and K contents in their roots. The differences in nutritive value
between the two cultivars were mainly due to the genetic architecture of
each. The differences between the twoc cultivars in their chemical
constituents were also reported by Al-Esaily (2002), Ayoub (2005) and
Mandour {2005).

b. Effect of hoth methods and rates of K;O application

As seen from data in Table 5, the methods and rates of K;O application
had significant effect on tuber root chemical constituents. Fertilization of
sweet potato with 100 % RR of K;0 as SA or with 50 % RR of K;0O as SA
combined with 3 % K;O as FA significantly increased N,P, K, starch, total
sugars, TSS (%) and carotenoids content in tuber roots compared to other
treatments in both seasons. Potassium helps sugars and carbohydrates to
translocate from leaves to tuber roots. These results agree with those
reported by Bourke (1885}, Jian-Wei et al. (2001), George et al. {2002) and Abd
El-Baky et al. (2010) on sweet potato.

¢. Effect of the interaction

The interaction between cultivars and both methods and rates of
potassium application reflected a significant effect on chemical constituents
of tuber roots of sweet potato (Table 6). In general, Beauregard plants when
fertilized with 100 % RR of K;0 as SA gave the highest values of N, P, K and
starch content in its tuber roots. Whereas, Abees plants when fertilized with
100 % RR of K;0 as SA or 50 % RR of K;0 as SA combined with 3 % K;0 as
FA gave the highest values of total sugars, TSS (%) and carotenoids in

tuber roots compared to other treatments.
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Table {5): Effect of hoth methods and rates of potassium application on tuber roots quality of some sweet
otato cultivars at harvest time during summer seasons of 2008 and 2009

Characters Mineral contents {%) Starch Total sugar (%) TSS Carotencides
[ mgigm FW)
P K (%}
Treatments 1;1 2mi 191 znd 1st znd 1;! 2r||l IR 2m1 1ﬂ 2nd " 2mi
Effect of cultivars
Beauregard 0.98 0,96 0,492 0.497 1.87 1.58 53.12 55,80 8.57 8,935 9.12 .08 8.07 7.87
Abees 1.05 Q.95 0.504 0.491 1.9 1.70 51.83 54,67 12.04 11.35 10.87 1103 11.60 11.78
LSD at 0,05 level NS NS NS NS NS NS NS 243 124 .73 0.37 0.31 1.1 0.70
K+D as 5A + FA Effect of methods and rates of K0 application
100 %RR + 0% 1.1 118 0.510 0.518 2.22 1.80 81.83 50.12 10.88 10.90 11.08 10.40 11.53 1.16
50 %RR + 1% 0.94 0.73 0.4%91 0.484 1.66 1.34 45.40. 51.94 ¢ 8.94 .17 9.20 B3 B.50
50 %RR + 2% Q.98 0.83 0.491 0,475 1.7% 1.58 A7.70 568.98 10,12 2.89 9.75 10.23 8.77 8.82
50 %RR + 3% 1.01 1.07 0.511 0.438 1.91 1.84 54.86 59.89 10,32 10.84 10.00 10.40 10.75 11.02
LSD at 0.05 leval .11 0,14 0.003 0.0%6 0.22 047 2.66 1.77 0,68 0.52 0.26 021 0.88 ¢.49

100 % KO0 =150 kg ffed, 50 % K20 =75 kg ffed, 1 % K0 = 10 kgifed , 2 % K0 = 20 kgffed , 3 % K.0 = 30 kgffed , SA:
Soil application , FA: Foliar application and RR: Recommended rate

1* . 1* season 2008 , 2" : 2" season 2009
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Table (6): Effect of the interaction between both methods and rates of potassium application on tuber roots
quality of some sweet potato cultivars at harvest time during summer seasons of 2008 and 2008

Characters Mineral contents (%) Starch Total sugar (%} TSS Carotencids { mgigm
| : K o) -
Tma'menm 1 s 2ml 1:l 2nd ] sl zml 1ll 2m‘I 1 st 2ud 1 £ 2rld 1 st 2rlﬂ
cvs KO as SA + FA T o B

Beauragard 100 %RR+0% | 1.11 1.19 0.528 0.533 2.44 1.87 66.27 64.04 85.35 9.190 9.67 9.14 8.23 9.75
50 %RR + 1% 0.95 0.66 9,513 0.474 1.64 1.26 48,23 52.72 7.897 7.530 8.67 §.24 7.37 6.86

50 %RR + 2% .91 0.89 0.459 0.484 1.56 1.46 44,92 £1.83 8.50 9.540 8.67 8.97 7.54 7.09

50 %RR + 3% 0.97 112 6.469 0.498 1.87 1.73 55.06 60.61 8.40 9.480 9.5¢ 10.03 817 5.20
Abees 100 %RR+ 0% § 1.19 111 £.492 0.503 201 1.74 57.40 §6.20 12.44 12.620 12.50 11.87 $3.83 12.58
50 %RR + 1% 0.93 0.80 0.448 0.494 1.68 1.42 44.57 5117 11.85 10.360 9.67 10.17 9,25 10.14
50 %RR + 2% 1.05 0.9C 0.523 0.469 1.894 1.70 50.49 52.14 11.85 10.240 10.83 11.50 10.00 10.55
50 %RR + 3% 1.05 1.02 0.553 0.498 1.85 1.95 54.07 5g.18 12.24 12.200 10.50 10,78 13,33 13.85

LSD at 0.05 leval 0.16 13 L] 0.012 0.022 0.11 0.25 375 2,51 1.25 0.73 037 0. 1.25 .7

100 % K,O = 150 kg /fed , 50 % K,O =75 kg /fed, 1 % K,O = 10 kgifed , 2 % K,0 = 20 kgifed , 3 % K,0 = 30
kql ed , SA: Soil application , FA: Foliar application and RR: Recommended rate
1% : 1 season 2008 , 2™ : 2"’ season 2009
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4. Storability
a. Effect of cultivars

Results in Table (7} show that the percentages of weight loss and decay
{%) in tuber roots gradually increased with the progress of storage period up
to four months in both cultivars. In addition there were significant differences
between the two cultivars regarding weight loss and decay percentages at
different periods of storage. Beauregard recorded weight loss and decay in
tuber roots less than cv. Ahees during storage periods in both seasons.
These results may be due to that Abees tuber roots had low starch, high
sugars content {Table 5). sugars may be consumed in respiration which in
turn may course higher weight loss and decay. These results agree with
those obtained by Al-Esaily {2002), Ayoub (2005} and Mandour {2005) on
sweet potato,

b. Effect of both methods and rates of KO application

The obtained results {Table 7} indicate that, weight loss and decay
percentages in tuber roots of sweet potato significantly increased with
different methods and rates of K,O application. Fertilization of sweet potato
with 100 RR of KO as SA recorded the lowest values of the percentages of
weight loss and decay in the tuber roots during storage period followed by
fertilization with 50 % RR of K;0 as SA combined with 3 % K,O as FA.
Moreover, fertilization with 50 % RR of K;0 as SA combined with 1 % K,0 as
FA showed the highest values of the percentages of weight loss and decay
during storage period, hence decreased the sheif life of the tuber roots after
harvest.

These results are in harmony with those reported by EI-Morsy ef al. (2004),
whoe found that storability of garlic bulbs significantly increased by plants
received K-fertilizer as §0% soil application + foliar application.

c. Effect of the interaction

Data in Table 8 show that during storage period the percentages of weight
loss and decay in tuber roots of sweet potato significantly affected by the
interaction between cuitivars and both methods and rates of K;J appiication.
Beauregard plants which fertiiized with 100 RR of K,O as SA recorded the
minimum values of the percentages of weight loss and decay of the tuber
roots followed by plants those fertilized with 50 % RR of K,0 as SA combined
with 3 % K,0 as FA. Nevertheless, plants of cv Abees when fertilized with
50% RR of KO as SA combined with 1 % K,0 as FA recorded maximum
values of weight loss and decay (% )compared to other freatments.

Finally, it could be concluded that, fertilization of Beauregard plants with
50 % RR of K;0 as SA combined with K;O at 3 % as FA was the best
treatment for enhancing marketable, total yield and KUE, as well as
storability of sweet potato under sandy soil conditions.
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Tahle (7): Effect of both methods and rates of pofassium application on tuber root storability of some

sweet potato cultivars during summer seasons of 2008 and 2009

Characters Weight loss (%) Decay (%)
5 Days from storage
a0 60 90 120 30 60 90 120
Treatments 1 P ny 204 1™ ond . 2 15 2nd 1% one ™ gnd 1= gnd
Effect of cultivars

Beauregard 832 609 2007 2135 3095 3719 4194 4937 00 0.0 147 347 401 420 7585 785
Abees 12,96 1248 2162 31.25 3538 4719 50.12 63.03 -0 0.0 394 332 650 887 1162 1423
LSD at 0.05 level 182 124 NS 371 NS 6.20 432 243 - - 0.60 NS 1219 073 186 310
K,0 as SA + FA Effect of methods and rates of K0 appifcation
100 %RR +0% 817 587 1862 2145 28.00 23522 3883 4664 0.0 0.0 132 156 3665 366 8.05- 591
50 %RR + 1% 11.58 1217 2473 3552 3990 5295 5419 69.12 00 0.0 410 655 7145 10.69 1272 1847
50 %RR +2% 10.35 14.04 2226 28.43 33.32 46.08 5041 61.5¢ Q.0 0.0 352 338 6215 907 1044 1293
50 %RR + 3% 845 7.48 19.7% 2009 3144 34581 4069 4755 00 0.0 189 150 4010 283 720 645
LSD at 0.05 tevel 132 0688 221 264 397 443 311 WY - - 043 021 088 052 132 221

100 % K,O =150 kg /fed , 50 % K,O = 75 kg /fed, 1 % K,0 = 10 kgffed , 2 % K,O = 20 kgifed , 3 % K,0 = 30

kqlfed , SA: Soil application , FA: Foliar application and RR: Recommended rate
1%t : 1* season 2008 , 2" : 2" season 2009
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Table (8): Effect of the interaction between both méthods and rates of potassium application on tuber root
storability of some sweet potato cultivars during summer seasons of 2008 and 2009

Characters
Weight toss (%] Decay {%Aj -
Days from storage
L) 90 120 30 &0 . %0 120

KgO as SA + FA znd 15! Z"d 131 znd 1M znd 1;1 znﬂ 1;( zm 1:: Zm‘l 1:1 2nd

Beauregard 100 %RR + 0% 547 409 1766 18.54 2859 3267 3643 7 A3.T4 0.a 0.0 a.52 ¢.83 298 1.90 6.86 318
50 %RR + 1% 7.23 8.65 2247 2817 3430 4786 47.72 SB.69 0.0 a.0 2.29 5.56 5.55 8.66 9.10 15.74

50 %RR + 2% 6.81 873 2126 2100 3232 3742 41.23 50.24 0.0 0.0 1.87 3.7 4,35 518 8.42 7.48

50 %RR + 3% 5.78 5.80 1891 1768 3061 3111 3732 44.84 0.0 0.0 1.12 2.59 3.18 1.08 5,96 502

Abees 100 %RR+0% | 10.87 T.65 1958 2377 2942 3777 4217 A49.55 0.0 0.9 213 2.30 4.35 542 .28 8.66

80 %RR +1% 15,93 16,80 28,99 4287 4551 835 6066  79.85 0.0 0.0 5.81 7.54 8.74 1272 1635  22.61

50 %RR + 2% 13.89 18630 2326 J5.87 3433 B475 5358 72TV 0.0 0.0 518 3.0% 6.08 1296  12.46 18.39
60 %RR + 3% 1113 9.0l 2067 2250 3228 37.82 4406  50.27 0.0 &9 2.87 0.42 4.84 4.78 8.45 7.28

LSO at 0.05 |evel 1.87 1.245 314 375 5.63 6.28 4.37 251 - - 0.61 0.30 1.23 073 1.87 3.14

100 % K,0 =150 kg ffed , 50 % K,0 = 75 kg ffed, 1 % K,0 = 10 kgifed , 2 % K,0 = 20 kgifed , 3 % K,0 = 30
kqlfed SA: Soil apphcatlon IFA: Foliar application and RR: Recommended rate
: 1*'season 2008, 2™ ; 2' season 2009
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