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T h e Kaki or Oriental pers immon 
(Diospyros kaki) keeps very poorly, 
especially Hira tanenashi which is con-

of bear ing shoots on many trees. Since 
the results of both years were similar, 
only the da ta for 1964 are presented. 

Abstract. Gibberellic acid at 50, 100, 
and 200 ppm sprayed on leaves of hear­
ing Kaki shoots 3 clays before harvest 
greatly increased the storage life of fruit. 
In Hiratanenashi cultivar, GA sprayed 
fruits had more than double the storage 
life of unsprayed fruits. Sprayed fruits 
also remained firm on the tree, so period 
of harvest could be extended. Sprayed 
trees showed delay in defoliation. No in­
jurious eflects of the sprav were observed. sidered to b e the bes t of the astringent In 1964, 0 ( u n s p r a y e d ) , 50, 100, and 

type cultivars. It softens within 2 or 200 p p m of GA solutions were sprayed 
3 days after the t rea tment to remove on the leaves of approximately 20-year-
astr ingency and quickly becomes over- old trees tha t were similar in respect 
ripe. T h e rapid r ipening characterist ic to vigor of growth mid fruit maturi ty, 
of this fruit prevents it from becoming Hira tanenashi was sprayed on Oct. 
of first impor tance in the fruit industry. 10 and F u y u on Oct. 26, on which 

Taru tan i (4) stored non-astr ingent dates the respective varieties were ma-
Kaki fruits successfully for several ture and ready to harvest. Fifty fruit 
months in sealed 0.06mm polyethylene samples of Hiratanenashi were harvest-
bags at 0 °C . His results raised the ques- ed from sprayed trees on Oct 13 ( 3 d w i t h 2 , 4 -D matured early, 
tion of whe the r it might b e possible days after spraying), Oct. 20 (10 days w h i ] e Q A 2 , 4 ,5 -T and D N T delayed 
to increase the physiological life of this after sp ray ing) , and Oct. 27 (17 days m . l t u r j t y 2 4 5 - T P NAA MH PCPA 
fruit in another manner . Stewart (3 ) after spraying) A sample of 100 fruits T ' a „ d Kinetin \ showed no effect 

Hiratanenashi and every 5 days for 
Fuyu. T h e average n u m b e r of days 
required for firmness to decrease to 
0.45 kg was compared between the GA 
treated and unt rea ted fruits. 

Screening of plant regulators: Results 
of screening sprays showed that fruits 

repor ted 2, 4-D and 2, 4, 5-T markedly of F u y u was harvested on Oct. 29 (3 
affected the retention of the but tons days after spraying) and again on Nov. 
(calyxes) in a green condition in citrus 5 (10 days after spraying) 
fruits, thus prevent ing their undesirable 
blackening in storage. These results 
encouraged the authors to s tudy pos­
sible me thods for increasing the stor­
age fife of Kaki fruit. 

T h e experiments were conducted at 
Kyoto University, Kyoto, Japan in 1962, 
1963, and 1964. Two varieties, Hira­
tanenashi , an astringent type and Fuyu , 
a non-astr ingent type were used. 

In 1962, 100 ppm each of 2, 4 -D, 
2, 4, 5-T, 2, 4, 5-TP, NAA, M H , PCPA, 
D N P , TIBA, Kinetin, and GA (gib­
berellic acid) were sprayed on bear ing 
shoots of Hira tanenashi on Oct. 2 and 
to those of F u y u on Oct. 9. 

In 1963, 100 p p m of GA solution 
was sprayed only on fruits, only on 
leaves, and on bo th fruits and leaves 
of bear ing shoots to de te rmine the most 
effective m e t h o d of GA t rea tment . 

In 1963 and 1964, various concen­
trations of GA were sprayed on leaves 
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On the days of harvest , fruits of 
Fuyu were placed in wooden boxes for 
storage studies. Those of Hira tanenashi 
were t reated wi th alcohol in air-tight 
casks for 7 days to remove astringency 
(2), then were removed and placed in 
wooden boxes for storage at a tempera­
ture of 7 to 15°C. 

F ru i t firmness was de te rmined wi th When leaves only, or both fruits and 
a pressure tester every 2 days for leaves of bea r ing shoots were sprayed 

Table 1. T h e effect of GA sprays on the storage life of Kaki fruits 

Variety 

on maturi ty. Of these materials, GA 
showed striking effects on fruit develop­
ment . T h e sprayed fruits remained firm 
on the tree for 3 to 4 weeks longer 
than the non-sprayed fruits, and fruit 
enlargement and coloration were re­
tarded. GA seemed to decrease the rate 
of development , maturat ion, ripening, 
and senescence of the fruit. 

Effect of leaf or fruit application: 

Hira tanenashi 

Fuyu 

Number of days 
to harvest after 

spraying a 

1 3 

/ 

1 
j 

\ 1 0 

J 1 

1 
' 17 

/ 3 

I 
/ 
) 
I 10 

Concentration 
in ppm 

200 
100 
50 

0 
200 
100 

50 
0 

200 
100 
50 

0 

200 
100 
50 

0 
200 
100 

50 
0 

Average number of days 
fruit firmness decreased 

to 0.45 kg 

11.4 b 

10.1 
8.6 
3.5 

11.9 
10.0 
7.6 
2.9 

12.0 
9.2 
6.4 
0 

56.3 c 

49.2 
41.5 
32.4 
61.4 
56.2 
46.8 
35.2 

a Date of spraying: Hiratanenashi, Oct. 10; Fuyu, Oct. 26. 
Horticultural Crops, Kagawa University, b Average number of days firmness decreased to 0.45 kg after removal of astringency. 
Miki-cho, Kagawa-ken, Japan. e Average number of days firmness decreased to 0.45 kg after harvest. 
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with GA, retardation in enlargement, 
coloration, and softening of fruits re­
sulted. GA sprayed only on fruits 
showed very slight response. GA which 
was sprayed on leaves of bearing shoots 
apparently was absorbed and trans­
located to the fruits as was observed 
by Crane (1 ) in peaches. Therefore, 
spraying foliage seemed to be an ap­
propriate method of GA application. 

Time and effect of GA application: 
It was found that GA increased stor­
age life of fruit when it was sprayed 
on leaves before harvest, but also re­
tarded fruit development. Therefore, it 
was thought that GA should be ap­
plied as late as possible after fruits 
had attained their full size and mature 
color and were ready to harvest. 

GA s p r a y greatly increased the 
storage life of fruits of both varieties 
(Table 1 ) . In Hiratanenashi, GA 
sprayed fruits showed more than double 
the storage life of the unsprayed (0 
p p m ) . Unsprayed fruits harvested 3 
days after date of spraying tested 0.45 
kg in 3.5 days after removal of astrin­
gency. Fruits receiving 50, 100, and 200 
ppm GA sprays tested 0.45 kg in 8.6, 
10.1, and 11.4 days, respectively. 

Unsprayed fruits harvested 17 days 

after the date of spraying overripened 
on the tree and became soft during the 
treatment for removal of astringency. 
On the first day after the treatment 
they tested less than 0.45 kg and were 
unmarketable. However, GA sprayed 
fruits remained firm and their storage 
life was almost the same as those har­
vested 3 days and 10 days after spray­
ing. Therefore, GA spray not only in­
creased the storage life of fruits aftei 
harvest but also extended the period 
of harvest on the tree. 

Delay of autumn leaf fall by GA 
spray: GA sprays markedly delayed 

Table 2. The effect of GA sprays on 
delay of autumn leaf fall. 

Variety 
Cone, 
(ppm) 

Date of 
defoliation 

Hiratanenashi 

Fuyu 

200 
100 
50 

0 

200 
100 
50 

0 

Dec. 
Dec. 
Dec. 
Nov. 

Dec. 
Dec. 
Dec. 
Nov. 

3 
3 
2 

10 

3 
3 
3 

18 

11 Heavy frost occurred on Dec. 2 and 3. 

autumn leaf fall of the trees (Table 
2 ) . Heavy frost occurred on Dec . 2 
and 3 causing all GA sprayed leaves to 
defoliate. However, in a non-frost re­
gion a greater delay in defoliation might 
have been expected. 

Other effects of GA spray: T h e 
quality of sprayed fruits was not im­
paired by GA spray when the spray 
was applied after fruits had matured. 
Sprouting of sprayed shoots in the fol­
lowing spring was delayed 1 or 2 days 
by 200 ppm of GA. However, no in­
jurious effects were observed. 
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A Gravity Penetrometer for Measuring 

Flesh Firmness in Citrus Fruits 

R. K. Soost, C. W. Hotchkiss, and R. H. Burnett 

Table 1. Comparison of the results ob­
tained with the gravity penetrometer 
with those obtained with a whole-fruit 
compression testera. 

Flesh penetration 
(mm) 

Normal Variant 

1. 
2. 
3. 
4. 
5. 

1. 
2. 
3. 

4.47 
7.36 
6.34 
6.65 
7.61 

Whole-fruit 

7.80* 
12.83* 
11.21* 
11.46° 
12.43* 

compression 
(mm) 

Normal 

3.56 
4.23 
3.18 

Variant 

4.56 
4.34 
3.52 

a Average of 10 fruits from each of ten 
trees of each type in each planting. 

* = Difference significant at the 1% level. 

Investigations on a widely distributed 
variant Navel orange led to the need 
for reproducible, quantitative measure­
ments of flesh firmness of orange fruits. 
Previous work using pressure devices 
on the surface of transversely-cut citrus 
fruits had resulted in erratic results. 
Whole fruit compression tests failed to 
show significant differences between 
samples of the variant and normal 
fruits (Table 1 ) . In preliminary trials, 
dropping a pointed rod a given distance 
through a guide tube onto the trans­
versely-cut fruit gave reproducible re­
sults. On the basis of the preliminary 
results, the present instrument, Fig. 1, 
was constructed and used in subse­
quent tests comparing variant Navel 
oranges with normal Navel oranges. 
In all plantings tested, the variant trees 
could be identified by means of the dif­
ferences in the penetrometer measure­
ment. The absolute values varied from 
planting to planting and on different 
sampling dates, but the differences be­
tween the two fruit types were always Fig. 1. Cravity penetrometer, side view. 
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