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Introduction 

Under the Florida Citrus Code of 1949 (2), 

grapefruit for either fresh fruit market or for 

processing must meet minimum standards for 

color break, total soluble solids, and ratio of 

soluble solids to acid. It must also meet 

minimum juice requirements for each com 

mercial size of grapefruit. The juice content 

in naturally maturing Ruby Red grapefruit 

is generally attained before the passing ratio of 

Brix to acid. However, fruit from trees re 

ceiving lead arsenate spray usually meets the 

proper ratio standard at an earlier date, often 

considerably before a passing juice volume is 

attained. 

The new law (3) — passed by the Florida 

Legislature in 1955 and now in effect — raised 

juice requirements by approximately 10 per 

cent for the August 1 to October 15 period, 

and approximately 5 percent for the October 

16 to November 15 interval. From November 

16 through July 31 of each season, the juice 

standards of the Citrus Code of 1949 remain 

in effect. These new higher juice require 

ments will tend to delay still further the early 

harvest of Ruby Red grapefruit. At the same 

time, this delay will lead to better quality 

fruit being marketed, especially in the early 

season. 

Several factors influence juiciness of grape 

fruit. Normally, juice content becomes great 

er as the season advances, being low in unripe 

fruit early in the season and high in the ma 

ture fruit (1). The most rapid changes occur 

in August and September (4). High rainfall 

(6) and irrigation (7) tend to increase juici 

ness, and such factors account for variations 

in juice volume from year to year. Still other 

factors affecting juice content are: location, 

variety, time of bloom, size, shape of the fruit, 
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and some cultural deficiencies, such as a lack 

of iron (8). 

Spraying grapefruit with lead arsenate in 

amounts of 0.4 to 1.6 pounds to 100 gallons 

of spray material to promote early legal ma 

turity is a common practice in Florida. The 

effect of the spray is to reduce the acid con 

tent, thus increasing the solids to acid ratio 

and making the fruit more palatable. This in 

crease in the ratio is not pronounced early in 

the season, but is very marked in the ripe fruit 

late in the season. i 

The aim of this paper is to provide informa 

tion on the dates that red grapefruit, produced 

under various conditions, will meet legal ma 

turity requirements early in the season. Par 

ticular emphasis has been placed on juice con 

tent in view of the new regulations in effect 

today. The information is based on a ma 

turity study of early red grapefruit during the 

past five seasons. 

Experimental 

Lead-arsenate-spray experiments have been 
conducted since 1951 on young Ruby Red 

grapefruit trees on sour orange rootstock in 

a commercial grove. Plots of similar trees in 

two other groves were added to these experi 

ments in 1954. Spray treatments consisted of 

lead arsenate ranging from 0.4 to 1.6 pounds 
together with 10 pounds of wettable sulfur in 
100 gallons of water. Samples of fruit (size 
126) were picked at regular intervals from 
trees in randomized triplicate plots during 

each season and analyzed for internal juice 
factors. During 1951-52, juice was expressed 
on a burr reamer; however, during the other 

seasons juice was expressed with a commercial 

"in-line" extractor. Total acidity and soluble 

solids were found in the usual manner. Juice 

was weighed after extraction and the content 

calculated as volume in cc in one fruit. The 

dates of attainment of legal juice content as 

well as the ratios on these dates were found 

by interpolation between the juice or ratio 

results during appropriate sampling periods. 
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Results 

Juice Content. — A summary of the juice 

content of Ruby Red grapefruit sprayed with 

various rates of lead arsenate during four sea 

sons appears in Table 1. As has been shown 

T»hlo 1. ammrj of Joiee Content of Ruby Bod Grapefruit (Si*e 126) 
Spraytd with Lead Arsenate during Pour Seasons* 

Table 3* Juice Content of Ruby Red Grapefruit on 

Sept* 21 for Five Seasons* (Size 126) 

1951-52 

1952-53 
1953-54 
1954-55 
1955-56 

139 cc 
139 cc 
150 cc 

144 cc 

128 cc 

Season 

19SU-52 

1952-53 

1953-54 

1954-55 

0 

159 

U9 

169 

160 

.A 

158 

U5 

171 

159 

156 

U9 

174 

160 

cc/fruit 

159 

155 

167 

154 

156 

155 

171 

157 

157 

146 

169 

154 

in a previous report, there is apparently no 

significant effect of lead arsenate sprays on 

juice volume of red grapefruit. Seasonal 

changes in juice volume are shown in Table 

2. Except for differences noted on the Janu 

ary 4 sampling date, the lead arsenate sprays 

did not appreciably influence the normal sea 

sonal changes in juice content. Table 3 pre 

sents the juice content on September 21 for 

Table 2. Seasonal Changes in Juice Content of Ruby Red Grapefruit 

(Sise 326) Sprayed with Lead Arsenate during 1954-55* 

August 23 

September 28 

October 24 

November 29 

January 4 

115 

151 

154 

179 

198 

in 

157 

156 

180 

190 

109 

151 

166 

185 

190 

cc/fruit 

106 

152 

157 

181 

176 

164 

179 

153 

182 

five seasons beginning with the 1951-52 sea 

son. Highest juice volume of 150 cc was 

found during 1953-54, whereas lowest juice 

of 128 cc was present in September of 1955. 

Ratio. — The solids to acid ratios of the 

juice at the time the new juice requirements 

are attained differ among seasons. A sum 

mary of such data is presented in Table 4 

and includes the average results of all treat 

ments for each of five seasons beginning in 

1951. The fruit contained the largest ratios 

in the juice at the three levels during the 1951-

52 season. Lowest ratios were found during 

1952-53. 

Summary of the ratios of Brix to acid for 

red grapefruit juice from sprayed and unspray-

ed fruit at the time of passing juice require 

ments during 1954-55 appears in Table 5. 

In general, high ratios are present in the fruit 

at the time of passing 165 cc volume; while 

low ratios are found in the fruit at the time 

of passing 150 cc requirements. The sprayed 

fruit always contained higher ratios than the 

unsprayed fruit at the date of meeting juice 

requirements. 

Table 4« Summary of Time ana Ratio of Passing Juice Content of Ruby Red 

Grapefruit (Size 126) during Five Seasons in One Grove* 

New juice 

requirements 

Seaso 

1951-52 

Date Ratio 

Oct. 29 8.92 

Oct. 20 8.54 

Oct. 10 8.13 

-5A 1954-! 

atlo 

^955-56 

cc/fruit 

165 (Aug. 1-Oct. 15) 

160 (Oct. 16-Nov. 15) 

150* (after Nov. 15) 

Date Ratio 

Nov. 6 7.75 

Oct. 22 7.41 

Oct. 4 6.83 

Date Ratio 

Oct. 8 8.27 

Oct. 1 8.U 

Sept. 21 7.92 

Date Ra1 

Nov. 6 8.19 

Oct. 28 8.12 

Sept. 25 7.56 

Date Ratio 

Oct. 24 8.13 

Oct. 19 7.91 

Oct. U 7.67 

*ft?ior to Aug. 1, 1955, this was the only juice requirement in effect for size 126. 

Table 5. Summary of Time and Ratio of Passing Juice Content of Ruby Red 

Grapefruit (Size 126) Sprayed with Arsenic during 1954-55* 

New juice 

reoui 0 

Lead Arsenate U.P./1 

Rat 

-«J 

cc/fruit Date Ratio 

165 (Aug. :U0ct. 15) Nov. 9 7.36 

160 (Oct. 16-Nov. 15) Nov. 2 7.28 

150* (after Nov. 15) Sept. 27 6.75 

Date Ratio 

Nov. 7 7.97 

Oct. 30 7.93 

Sept. 21 7.16 

Date Ratio 

Oct. 24 8.23 

Oct. 14 8.09 

Sept. 27 7.83 

Date Ratio 

Oct. 25 8.21 

Oct. 15 8.09 

Sept. 25 7.77 

Prior to Aug. 1, 1955, this was the only juice requirement in effect for size 126. 
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Discussion 

Grapefruit may not meet all the quality 

and maturity standards necessary for early 

harvest. For instance, during 1953-54 red 

grapefruit was delayed because of low solids 

although it is usually delayed because of low 

juice. Moreover, the strict juice requirements 

will delay picking by approximately three 

weeks, especially during August 1 through 

October 15. During this period, much of the 

red fruit did not meet the high juice require 

ments. Therefore, harvest was delayed until 

the period of lower juice standards (October 

16 through November 15), at which time the 

fruit usually attained a sufficient juice volume. 

Under the new juice regulations, the early 

mature red grapefruit in the fresh fruit market 

will be of better quality, since the fruit will 

have both high juice and high ratio of solids 

to acid. Red grapefruit will be sweeter, 

juicier, more palatable, and consequently, more 

acceptable to the consumer. 

The effect of the 1949 Citrus Code was to 

subordinate slightly the use of arsenic sprays 

for early maturity of grapefruit (5). The new 

juice law goes still further in this respect. 

Actually, this is accomplished by raising the 

legal juice standards without increasing the 

ratio. In the early fruit, it is the juice con 

tent that fails to meet requirements, and not 

the ratio, and it is the ratio that is raised by 

maturity sprays, and not the juice content. 

For this reason lower rates of lead arsenate 

will be satisfactory hereafter for early maturity 

of red grapefruit. Previously, lead arsenate 

at 0.8 pound per 100 gallons was recommend 

ed for early maturity sprays. But in view of 

the raised juice standards, a lower rate of 0.6 

pound and in some cases, 0.4 pound per 100 

gallons is recommended. Fruit sprayed post-
bloom with lead arsenate in these amounts 
will usually have a sufficiently high ratio at the 
time juice-passing volume is attained. Ex 

cessive amounts of lead arsenate are unneces 

sary, costly, and may be injurious to trees 
and fruit quality. 

Summary and Conclusions 

Juice content and ratios of total soluble 

solids to acid of Ruby Red grapefruit in the 
early fruit season have been studied in one 

grove during 1951-55, and in two other groves 

in 1954-55. Young trees on sour orange root-

stock have been sprayed post-bloom with dif 

ferential amounts of lead arsenate (0.4-1.6 lb. 

per 100 gal.). Fruit (size 126) was collected 

at regular intervals during each season and 

analyses made for total soluble solids, total 
acidity and juice volume. 

Juice increased with maturity, and also 

varied with seasons. Juice content was not 

influenced significantly by lead arsenate sprays; 

that is, the amount of juice in the sprayed 

or unsprayed fruit on a given date was similar. 

However, at the time of passing legal ratios, 

juice content was generally highest in the 

naturally maturing fruit, as this fruit was 

usually late in meeting the ratio standard. 

Fruit sprayed with lead arsenate reached a 

passing legal ratio at a much earlier date, and 

consequently had less juice volume at this 
time. 

Increasing juice standards delayed maturity 

of Ruby Red grapefruit by approximately 
three weeks. Much of this fruit did not ac 

quire the high juice standards necessary dur 

ing August 1 through October 15.' However, 
all fruit did attain its legal juice volume dur 
ing the period from October 16 through No 

vember 15. Delaying harvest by maintaining 
a high juice standard tended to increase the 
ratio and improve the quality of the grape 

fruit marketed early in the season. 

In the early harvest of red grapefruit, juice 
and not ratio is the limiting factor. For this 
reason a lower rate of 0.6 pound per 100 gal 

lons of lead arsenate for early maturity is 
recommended. 

LITERATURE CITED 

1. Deszyck, E. J. and J. W. Sites. The effect of 
lead arsenate sprays on quality and maturity of Ruby 
Red^ grapefruit. Proc. Fla. State Hort. Soc. 67: 38-42. 

aC?-.«The«iFlorid2 Citrus Code of 1949. Chapter No. 
25149 State of Fla. Dept. Agr. Citrus & Vegetable 
Inspection Div. 1949. 

3. General Laws of Florida 1955. Minimum juice 

No 5*62 for19f£apefruit- Chapter 29760, Senate Bill 

4. Harding P. L. and D. F. Fisher. Seasonal 
changes in Florida grapefruit. U. S. Dept. Agr. Tech. 
IjUI. 886. 1945. 

5. Reitz, H. J. Arsenic sprays on grapefruit in 
relation to the new citrus code. Proc. Fla. State 
Hort. Soc. 62: 49-55. 1949. 

6. Sites, J. W. Internal fruit quality as related to 
Pjoductnm practices. Proc. Fla. State Hort. Soc. 

7. Sites, J. W., H. J. Reitz and E. J. Deszyck. 
Some results of irrigation research with Florida citrus. 
Proc*. Fla. State Hort. Soc. 64: 71-79. 1951. 

8. Sites, J. W., C. D. Leonard and I. Stewart. Fruit 
quality studies—citrus fruit quality as affected by 
iron deficiency and its correction. Fla. Agr. Exd Sta 
Ann. Rpt. 183-184. 1953. 




