J. Agric. Sci. Mansoura Univ., 28(1): 547 - 554, 2003

YIELD AND QUALITY OF THOMPSON SEEDLESS FRESH
GRAPES AND RAISINS AS INFLUNCED BY POTASSIUM

APPLICATION
El-Baz, ELELT.; G.l. Ei-Banna; E.F.A. El-Dengawy and Amal

Ramadan N.M.
Pomology Dept., Fac. of Agric., Mansoura Univ., Egypt

ABSTRACT

The present work was carried out during 1999 and 2000 seasons to
investigate the influence of potassium application on fresh and s ubsequent raisins
yield and their qualities. Potassium applications; especially at 350 g KzS04 Nine
significantly increased clusters and berries weight, juice volume and total soluble
solids (TSS%). The increase in TSS reached 23.4 % over the control of the two
seasons of the study. Total acidity took almost an opposite trend to that of both
TSS% and TSS/acid ratio.

Potassium applications prolonged the sun-drying period by 5-6 days over the
control, whereas the longest period of sun-drying adequate to reach to raisins; 16-18
9% moisture content was obtained with the highest rate of potassium (350 g/vine).
Thus, the sun-drying ratio was lowered as a result of potassium applications.

Also, the weight and size of raisin berries significantly increased over control
level due to potassium application. An obvious effect of potassium on rehydration
ratio of raisins was noticed, the highest rate of potassium applied, increased the ratio
by 29 % over control.

Potassium application also improved both sugar content and yield of raisins
per ton fresh grape as well as quality of produced raisins.

Keywords: Potassium application, Raisins quality, Thompson Seedless grape,
Rehydration ratio, Sugar content.

INTRODUCTION

Grape acreage in Egypt has increased rapidly during the last decades;
especially in the new reclaimed land. Thus its total area reached about 141
thousand feddans, producing about 975000 metric tons according the
statistics of the Ministry of Agriculture (1999).

Thompson Seedless table grape is considered one of the most
important cultivars grown in Egypt. Since its acreage represented about 80 %
of the total cultivated area of grapes. Most of the production is consumed as a
table grape, while a little portion of this crop is used for raisins making.
Therefore, it is very important to increase its yield and improve the quality of
berries and subsequently the produced raisins. This will reduce the amount of
imported raisins and cover the local increased demand at certain period of the
year.

Potassium had a pertinent role in many metabolic processes, such as
carbohydrate synthesis and development of meristematic tissues, as well as,
encourages lignification and regulates water absorption and transpiration
(Clarkson & Hanson, 1980 and Mengel & Arneke, 1982). Also potassium
increases cold hardiness of plants (Eifert & Eifert, 1976), supports the plant’s
resistance to pathogen (Ruiz and Moyana, 1998 and Tamim et al., 2000) and
improves qualitative aspects of production such as colour, taste, consistency
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and preservation of many fruits, (Koj-Tassar etal., 1989; Arafat, 1996 and
Dhillon et al., 1999).

The importance of potassium as a very essential nutrient element has
greatly increased especially after the constructior of the High Dam in 1964,
since the total suspended matter of the River Nile was decreased by 98 %
(Helal and Rasheed, 1976). This sharp decrease deprived the soil of Egypt
from about 91 % of the annual replenishment rate of mineral potassium
(Faizy, 1980). Accordingly, application of adequate amounts of potassium
became very essential to replenish such soil with the required amount of this
element. Previous studies indicated that potassium fertilization improves
quality of grapes as a result of increasing both clusters and berry weight
(Gopalswamy and Rao, 1972; Kilani, 1979; Haeseler et al., 1980 and Terra et
al., 1997). Also, increase of TSS and sugar content of berries (Arafat, 1996
and Ramadan. 1997).

Therefore, this work was carried out to study the effect of potassium
on Thompson Seedless fresh table grape, raisins yield and their qualities.

MATERIALS AND METHODS

Ten years old vines of Thompson Seedless grape cultivar grown in a
clay loam soil, nearly uniform in vigour according to the similarity of trunk girth
were chosen to carry out this work. The chosen vines spaced 2 x 2.5 m and
trained on cane pruning system. All vine received the same cultural
management of pruning severity, bud load i.e. 48 buds/vine, irrigation,
diseases and insects control.

The experiment consisted of 5 treatments with 4 vines replicated 3
times, arranged in a randomized complete block design. Potassium sulphate
(48 % K,0) levels used were 0, 50, 150, 250 and 350 g per vine. The
fertilizer was applied to the soil in two equal doses at the end of March and
end of May in both seasons of the study.

For raisins making the grapes were harvested when TSS of berry
juice reached more than 20% in the control. Clusters were used to determine
cluster weight, weight of 100 berries, juice volume of 100-berries and total
acidity of juice.

Clusters from each vine per each treatment wise were taken and
dipped in a boiling sodium hydroxide solution (0.5 %) at 90 °C for 15 seconds
according to Heikal et al. (1972). After that, clusters immediately washed with
tap water to remove sodium hydroxide residues, and then were subjected to
direct sun till raisin moisture content reached about 16-18 % according to El-
Shawaf (1980).

The following physical and chemical determinations were carried out;
weight and size of raisins, sun drying period, drying ratio, yield of raisins per
ton fresh grapes (kg), rehydration ratio of raisins, and total sugar of raisins.
The following equations according to Ranganna, 1877 and Hifny et al., 1982
were used.
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Drying ratio =

Yieid of raisins per ton =

Rehydration ratio =

Weight of fresh grape

Weight of produced raisins
1000 kg fresh grapes

Drying ratio
increase in raisin berries after soaking in water

Raisins weight

Total sugars were cclorimetrically determined according to Somogyi (1952).
The obtained data were statistically analyzed according to Snedecor
and Cochran (1980).

RESULTS AND DISCUSSION

1- Average cluster weight, berry weight and juice of berries:

The results presented in Table (1) indicate that all potassium levels
gave a significant increase in both cluster weight, berry weight and juice
volume of berries. The lowest cluster weight was recorded for untreated vine
(242.0, 257.7 gl/cluster), whereas the highest weight was gained by potassium
application at 350 g K;SO,/vine, in the two seasons respectively

Table (1): Effect of potassium fertilization on some physical and
chemical properties of Thompson Seedless fresh table
grapes during 1999 and 2000 seasons.

Properties Juice
AVEv0n | eirage volume |TSS % of .
Botasiiai clu:'.ter weight of of 100~ julce Acidity | TSS/acid
weight |100-berry . % ratio
sulphate (g/vine) berries | berries
(9) (9) (mi)
1999, season
0 (Control) 2420 136.5 120.0 16.8 0.832 20.24
50 287.1 142.2 125.6 17.8 0.816 21.81
150 320.6 155.0 132.6 18.7 0.799 23.67
250 335.5 166.5 140.0 19.5 0.730 26.71
350 355.6 183.2 153.2 20.1 0.689 29.55
LSD at5% 15.6 9.9 6.3 1.4 0.035 22
2000, season
0 (Control) 257.7 140.5 127.2 16.9 0.870 19.42
50 2934 146.7 132.7 18.0 0.846 21.27
150 3275 160.4 140.4 18.7 0.821 22.74
250 338.0 173.8 152.7 19.6 0.778 25.14
350 362.1 188.9 168.5 20.0 0.734 27.24
LSD at 5% 19.6 10.5 6.7 1.5 0.037 2.19

In comparison with the untreated vine, potassium applications
increased cluster weight by 46.9 % and 40.5 %, respectively. Whereas, berry
weight increased by 34.2 % and 25.6 % over the values of untreated vines, at
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the first and second seasons respectively. Also, juice volume of berries was
similarly increased as that found with both cluster and berry weight. These
increments could be attributed to the highest rate of potassium, 27.0 % and
32.4 % over the values of untreated vines, at the first and second seasans
respectively.

These findings are in harmony with those found by Kato et al.
(1977),Arafat (1996), Ramadan (1997) and Terra et al. (1997). This tendency
reflects the vital role of accumulated potassium in many metabolic processes
such as carbohydrate synthesis and regulation of absorption to water and
mineral elements as mentioned by Mengel & Arneke (1982).

2- TSS %, acidity and TSS/acid ratio of juice berries:

The data in Table (1) cleared that TSS of juice berries showed a
significant increase over the conirol during both seasons of the study due to
potassium application. The highest rate of potassium (350 g K.SQO,/vine) gave
the m ost s ignificant increase in the juice TSS %. This increase reached to
19.6 % and 18.34 % over the control during both seasons of the study
respectively. The higher rates of potassium were the most effective in
increasing TSS %.

Furthermore, the data of total acidity took almost an opposite trend to
that observed for the TSS %. Thus, fruits obtained from the control vines gave
the highest acidity in the berries juice during the two seasons compared to all
other potassium levels applied. This decrease reached to 17.1 % and 15.6 %
under the level of control at the first and second seasons respectively. This
reflects the enhancing of formation more soluble sugars which represent the
majority of soluble solids in the juice of berries. Similar results were reported
by Arafat (1996) and Dhillon et al. (1999). Concerning the effect on the
TSS/acid ratio, this parameter took similar trend to that noticed with TSS %.

3- Weight and size of raisins berry:

Table (2) show that potassium application at different levels resulted
in a significant increase of berry weight and its size. The increase in weight
due to the highest rate of potassium applications (350 g K;SO4/vine) reached
60.9 % and 60.4 % over the untreated vines during the first and second
season respectively. The results cleared the vital role of potassium application
on physiological processes, especially photosynthetic and oxidative
phosphorylation, as explained by Cooper et al. (1967) and Clarkson and
Hanson (1980).

4- Sun-drying period:

From the present data in Table (2), it can be detected that
potassium applications prolonged the period; adequate for sun drying. The
longest period of sun drying was recorded with the highest rate of potassium
applied at (350 g K;SO4/vine). The increment imputed to this rate reached 5
days during the first season and 6 days in the second one, over the pericd
required for the untreated grapes respectively. :
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Table (2): Effect of potassium fertilization on some physical and
chemical properties of Thompson Seedless raisin berries
during 1999 and 2000 seasons.

Properties eight | Size of | - Yield of |, R
vgf 1%0 . 1300 alth Dryi_ng raisins hydration *Total
Potassium raisin | raisin | 9VInG | ratio | oo lon | _afer | gugarof
sulphate(g/vine) berries | berries p::osc)l frzsh : grape sr:ia;':: raisins%
@ | (m |9 i 00 | vt
1999, season
0 (Control) 3250 | 31.20 | 6.0 421 2380 | 1.50:1 70.2
50 34.50 | 35.80 7.0 411 243.8° 11539 74.2
150 39.70 | 42.27 7.8 39:1 2584 | 116321 .3
250 4460 | 4863 | 9.0 3.7 2882 =1 1431 80.3
350 5230 | 5610 110 | 35:1 285.7 | 1.83:1 80.9
LSD at 5% 259 | 1.6Y 0.9 0.27 18.4 0.152 2.4
2000, season
0 (Control) 32.70 | 25.33 7.0 434 232.7 1.53:1 68.13
50 3517 | 31.50 8.0 42:1 239.8 1574 72.40
150 40.10 | 39.50 9.0 401 250.0 1.67 11 76.30
250 4573 | 4413 | 110 3.8:1 263.2 1.80:1 79.57
350 5247 | 5043 1 13.0 | 36:1 277.7 1.90 :1 80.50
LSD at 5% 232 2.35 1.1 0.29 19.14 0.174 2.55

* on dry weight basis

Potassium applications appear to affect berry size, toughness and
tenderness of berry skin and as such have an effect on sun drying period.
Hifny et al. 1982) reported that sun-drying period was longer for grapes
treated with GA; either or after full bloom, while it was shorter for grapes
treated either GA; or CCC before bloom in contrast to that of control. In
connection to the obtained results, Hiekel et al. (1972) reported that sun-
drying period of Banaty grape (Thompson Seedless) was ranged between 7-
12 days, when TSS of berry juice were 18-22 %, also El-Shawaf (1980)
mentioned that sun drying period for Thompson seedless grape was 8 days.

5- Sun-drying ratio:

In regard to the effect of the various rates of potassium applied on
sun-drying ratio, the obtained results in Table (2), obviously indicate that all
potassium rates applied had decreased the drying ratio. The reduction tended
to increase as the rate of potassium increased, from 4.2:1 to 3.5:1 at the first
season, and from 4.3:1 to 3.6:1 at the second season; untreated vines to
potassium at 350 g K;SO./vine respectively. The lower drying ratio was
associated with higher yield of raisins. This may be due to the increase in both
berry weight and TSS content, Jacob, 1944 and El-Sayed 1995 reported that
both berry size and TSS content were the main factors affecting the yield of
raisins.

6- Yield of raisins per ton of fresh grapes and total sugar of raisins:

Results in Table (2) revealed that all potassium applications
increased both yield of raisins and its total sugar content in contrast to the
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control. The yield of raisins took almost an opposite trend to that noticed with
the drying ratio. This means that the lowest drying ratio was associated with
the highest yield of raisins. The increase of yield of raisins were 20 % and
19.3 % over the untreated vines at the first and second seasons respectively.
The data in Table {2) clearly indicated that total sugar content of raisins was
significantly increased as a resuit of potassium application. Similar resuits
were reported by other workers (Muradov, 1975 and Arafat, 1998).

7- Rehydration (reconstitation) of raisins:

Data in Table (2) also showed all potassium rates increased the
rehydration ratio in raisins compared with the control during both seasons of
study. The highest rates of potassiuin gave the highest rehydration ratio of
raisins since this increase reached 23 % as an average of the two seasons
with the rate of 350 g KxSO,/vine.

in ¢ onclusion, this s tudy ¢ leared the important role o f p otassium in
improving both yield attributes, fresh fruit quality and the produced raisins.
Therefore, it is suggested to apply potassium fertilizer at proper rates to
correct the balance among the nutrients needed by the grape vines.
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