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SUMMARY
(& 29%%)
Chapter 2. Studies on characteristics of 'Puyu’

persimmon and development of training and
pruning

Experiment 1. Performance of 'Puyu’ persimmon adult trees compared
with modified leader form and long primary scaffold and
low tree height (LS-LTH) form

Modified leader form trees can not perform photosynthesis and consequently
died due to the apical dominance which wees develope into reversed triangular
type and low branches do not attain enough 1igh§ energy as the trees age
getting old. Otherwise, long primary scaffold and low tree height (LS—:L'I‘H)
form has triangular type and advantage that low branches have enough light
energy due to the low tree height through bending, more canopy area, and
making the first branch longer. Further advantage is that we can harvest
fruits in the low height within 50cm from the soil.

Tree height of LS-LTH form of 10-and 20-year old trees was similar with
that of traditionally grown persimmon in Miryang area but a little bit higher
than that in Jinyoung area. The canopy area of LS-LTH form was wider than
that of any other area, especially that of 20-vear old trees was more than 5m.
The ratio of tree height to canopy area was about 05 in LS-LTH form.
However, that of Miryang and Jinyoung area was 1~1.5, which indicated that
LS-LTH form had the widest surface area of canopy.

Light energy transmission rate of LS-LTH form in the middle of canopy
was 160xmol - m2-s™? which was the about 10% of total light energy, and
that of low canopy was 30zmol- m™ s which was about 2.4% of total light
energy. The photosynthesis rate of the leaf within the canopy was higher than

that of outside of the canopy regardless of light intensity. Light compensation
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point of leaves outside of the canopy was about 40z mol - m?-s! and that of
within the canopy was about 20zmol - m?-st Light saturation point was
about 1,500 #mol - m™2 - s! regardless of the height of canopy.

In the comparison of fruit harvest after pruning the 13-year old tree as
LS-LTH and modified leader form, respectively, LS-I.TH form had 25 more
fruits than that of modified leader form in the first year. Total number and
weight of fruits per tree was increased to 160% when pruned as LS-LTH

form.

Experiment 2, Active Use of Water Sprouts to Set Fruits in a Fuyu
Persimmon

Experiments were conducted to actively use water sprouts as fruit-bearing
branch in non-astringent ‘Fuyu’ persimmon. Fruit number was increased
with increasing length and diameter of water sprouts: it was 16.8 for a 80-cm
water sprout compared with a 30-cm non-water sprout. Forty percent of the
fruits were dropped from a water sprout, so that about twice as many fruits
could be harvested as a non-water sprout. The highest percent fruit-set was
observed when water sprouts were bent to 45°, followed by 0, 30, 75, and 90°.
Total fruit weight was 1,305 g when water sprouts were bent to 45°% it was
839 g for a non-water sprout. Bending the sprouts to a greater than 45°
decreased fruit weight at harvest. Quality attributes were not affected by
different shoots.

Experiment 3. Effect of water sprout bending on shoot growth, fruit
yvield and quality in adult trees

In the experiment to study the bending effect of water sprout, total number
of fruits in no-bending branch was highest followed by 45° bending branch,
and reserved branch. Total weight of fruits in no-bending branch was about

2000g, that in 45° bending branch was 1500g, and that in reserved branch
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was 1200g.

Smaller number of fruits and lighter total fruit weight and mean fruit weight
were resulted as the bending angle was bigger up to 75°.

In the test for the possibility to utilize the water sprout, the fruit sugar
content of 45° bending branch was highest as of 15.1, followed by fruit
bearing branch as of 14.7, and no-bending branch as of 14.4. Total fruit
sugar content upon the bending degree of water sprout was decreased as the
bending degree was bigger except for the 45° bending, and all the water
sprout bending branch showed higher total sugar content than that of fruit
bearing branch. Total fruit sugar content was higher as the size of
persimmon was bigger regardless of bending degree. Hunter's L value for the
size of fruit did not show any significant difference and that for the bending
degree showed that fruit bearing branch was highest as of 63.3 and 45° bending
branch was lowest. Hunter’s a value was highest in 45° bending branch, and
getting lower as the bending degree was smaller or bigger from 45° bending

degree.

Experiment 4. Effect of water sprout bending on shoot growth, fruit
yield and guality in young trees

Total shoot development and shoot diameter per fruit bearing branch and
water sprout branch were best in non-bending branch, and shoot development
was supressed as the bending degree was bigger and that of fruit bearing
branch was lowest, Mean shoot length did not show any significant difference
between fruit bearing branch and water sprout branch. Number of shoot was
higher in water sprout branch than in fruit bearing branch.

Fruit dropping rate was higher in fruit bearing branch than in water sprout,
and it was highest in 45° bending and was decreased as the bending degree

was higher or lower during June and July.
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Total fruit sugar content upon the bending degree did not show any
difference between fruit bearing branch and water sprout, but the soluble sugar
content was increased up to the fruit weight was 200g over the 45° bending
degree. Hunter’s a value indicated the interaction between bending
degree and fruit size, which fruit bearing branch of it was higher than that
of bending branch.

Total fruit weight and mean fruit weight were best when the branch was
bent at the degree of 30~45°, and fruit number and total fruit weight were
decreased when bent at the degree of 90°. Fruit number, total fruit weight,
and mean fruit weight were higher in bending branch than fruit bearing
branch.

Fruit storability was did not show any difference between Hunter’s L
value for the fruits over 155g, but it became remarkably worse when stored

green fruits under 154g.

Chapter 3. Development of seedling in ’Puyu’ persimmon

Experiment 1. Root Distribution Patterns of Puyu Persimmon
(Diospyros kaki L.) in Improvement of Root

Environment and Immersion in NAA Solution

This study was conducted to improve rooting and to reduce transplanting
shock of Puyu persimmon. Rooting depth in soil layers was top 30cm and the
more additional roots were formed in Puyu persimmon as a root stock. Root
length and diameter were increased when planted in Ballsangto. Root
distribution pattern by depth was affected by soil type and it was located in
the 0 to 30cm for Ballsangto. The highest root number was induced in
Ballsangto, followed by sandy loam, peat moss and vermiculite. Root control

container reduced transplanting shock and increased lateral root number and
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well distributed throughout in the O to 30cm. Immersion in NAA solution for
2 hours remarkably increased lateral root number and fairly well distributed

throughout in the 10 to 30cm depth from soil surface.

Experiment 2. Effect of immersion in NAA solution on rooting and
shoot growth

Results of seminal root development and growth acceleration effects when
soaked the Fuyu persimmon seedlings in NAA solution for 2 hours are as
follows:

1. The optimal concentration of NAA solution for the seminal root
development was 250mg/ ¢, and total biomass, primary root weight, and
lateral root weight were increased. However, seminal root weight was
rather decreased when treated with NAA.

2. The woody parts and leaf biomass were heaviest when soaked at 50mg/ ¢
and 100mg/ ¢ of NAA solution, and the reason for the increase of biomass
was due to the growth of lateral twigs. But, the biomass of both woody
parts and leaf were not decreased when soaked at high concentration of

NAA solution

Experiment 3. Effect of NAA and BAP foliar spray on rooting and
shoot growth

Root numbers per plant when treated with BAP foliar spray were increased
as the BAP concentration was higher., The primary root length was
remarkably increased at the 500mg/f BAP treatment. Total root weight was
heaviest in the treatement of 250mg/? BAP, and was decreasd in that of
500mg/ ¢ BAP.

Total number of lateral roots was highest within 10cm and was hardly
observed lower than 2lcm from the surface. Total number of lateral roots
between 0 and 10cm was highest in the treatment of 100mg/¢ BAP foliar
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spray, and that between 11 and 20cm was highest in the treatment of
250mg/ ¢ BAP foliar spray. It is supposed that total number of leaves, total
leaf area, and leaf weight were significantly increased when treated BAP
foliar spray, and promoted the shoot development.

Number of lateral roots when treated with NAA foliar spray was higher
as the concentration was higher up to 250mg/ ¢ and sharply decreased higher
concentration than 250mg/{. Trunk development was best at the
concentration of 50~100mg/{, and decreased at the concentration over
250mg/ ¢ .

Total number of leaves, total leaf area, and leaf weight were significantly
increased when treated with 50mg/ ¢ NAA foliar spray, and decreased than
those of control at the cohcentration of 2560mg/ 4 or higher.

Light saturation point of Puyu persimmon was about 1,500 xmol - m?-sh.
Photosynthesis was highest at the concentration of 50mg/ 2 NAA and 25mg/ ¢
BAP regardless of light intensity.

In the comparison photosynthesis rate on the position of leaf on the date of
September 13, higher position leaves showed higher photosynthesis rate for the
primary shoot. Photosynthesis rate for the secondry shoots was highest in the
lith leaf and decreased in the lower positions of leaf. When compared the
photosynthesis rate between primary shoot and secondry shoot, upper position of
leaf(7th leaf) was higher in primary shoot, middle position of leaf(11th) was
same, and lower position of leaf(17th) was higher in secondry leaf.

Light saturation point of primary shoot was 1000~1500 g mol - m?.g!
regardless of the position of leaf. And that of secondry shoot was 500 x mol -
m?2.s! in the 1st and 7th leaf, and 1000~1500 zmol - m?2-s! in the 11th
and 17th leaf.
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Chaper 4. A studies on physioecology of non-astringent
persimmon

Experiment 1. A studies on physioecological characteristics of Puyu’
persimmon

Experiments on the leaf characteristics have been carried out in sweet
persimmon cultivars. The result obtained are as followings :

Mikado and Daean Dangam were the largest for leaf length, leaf width,
leaf area and leaf weight in all cultivars. The largest leaf stalk diameter was
observed in Mikado, but the smallest was Ro-19. For the index of leaf shape,
Ro-19 showed the largest but Mikado showed smallest. For the content of
chlorophyll, Ro-19 cultivars contained higher but Mikado contained lower. In
average for all cultivars, the contents of N, Ca and B were low, that of P
seemed insufficient and those of K and Mg were difficient. However, the
contents of Na, Cu, Zn, Fe and Mn were morderate. The contents of Al, in

particular, were high(81-148) for all cultivars.

Experiment 2. Effects of pollinizer on fruit drop and quality of
"Fuyu' persimmon

Effects of pollinizer on fruit drop and gquality of Fuyu’ persimmon are as
follows. Physiological fruit drop rate of non-pollinazer, Diospyros Lotus L.,
Wild persimmon, Nishimura Wase, Mikado, Bang Gosho and Zenjimaru were
50%, 67.3%, 11.1%, 22.9%, 32.0%, 34.0% and 13.4%, respectively. The peak of
fruit drop wave in all pollinizers arose one or two and the first peak was the
highest on June 30. Negative corelation was obtained that the more seed
number is, the less fruit drop rate is. Fruit drop rate of Nishimura Wase
was some high though seed number was more than that of Zenjimaru and
Wild persimmon. Consequently, Fuyu’ persimmon required pollinizer and Wild

persimmon was a good pollinizer. Diospyros Lotus L. showed not only useless
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pollinizer but also negative effect.

Experiment 3. Effect of tree vigor in 'Fuyu’ persimmon of on branch
growth, fruit enlargement and sunscald injury

Effects of tree vigor of PFuyu’ persimmon on growth of branch, fruit
enlargement growth and sun scald injury were examined, and the results
obtained are as follows. The stronger tree vigor was, the higher tree height
was and the weaker tree vigor was, the longer tree spread than tree height
was. Number of fruit, leaf and number of leaf per a fruit were increased with
strong tree vigor. Ratic of sun scald injury fruit was decreased with strong
tree vigor and increased with weak tree vigor. In direction, ratio of sun scald
injury fruit was south, west, east and north in order and north was low
without relation of tree vigor. In elongation of shoot, both long fruiting
branch and short fruiting branch are slight and leaf number seemed to
decrease. Nevertheless, diameter of shoot increased continually. The content of
C was high in shorting fruiting branch, the content of N was high in long
fruiting branch and in C/N ratio, short fruiting branch was high. Fruit
transverse was long and shape index of fruit was high in long fruiting
branch and fruit firmness was high in short fruiting branch. In fruit firmness

at parts, apex part was higher than side part.
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A3 1. 35A AF(LS-LTH) 33YF dF4
AP oA AFF Y7o 54 vn

Performance of ‘Puyu’ persimmon adult trees compared with modified
leader form and long primary scaffold and low tree height
(LS-LTH) form

Summary

Modified leader form trees can not perform photosynthesis and consequently
died due to the apical dominance which trees develope into reversed tnangular
type and low branches do not attain enough light energy as the trees age
getting old. Otherwise, long primary scaffold and low tree height (LS-LTH)
form has triangular type and advantage that low branches have enough light
energy and due to the low tree height through bending, more canopy area, and
making the first branch longer. Further advantage is that we can harvest
fruits in the low height within 50cm from the soil.

Tree height of LS-LTH form of 10-and 20-year old trees was similar with
that of traditionally grown persimmon in Miryang area but a little bit higher
than that in Jinyoung area. The canopy area of LS-LTH form was wider than
that of that, especially the canopy area of 20-year old trees was more than 5m.
The ratio of tree height to canopy area was about 05 in LS-LTH form.
However, that of Miryang and Jinyoung area was 1—~1.5, which indicated that
LS-LTH form had the widest surface area of canopy.

Light energy transmission rate of LS-LTH form in the middie of canopy

was 160zmol - m?-s™

which was the about 10% of total light energy, and
that of low canopy was 30uzmol-m?-s"! which is about 2.4% of total light
energy. The photosynthesis rate of the leaf within the canopy was higher than

that of outside of the canopy regardless of light intensity. Light compensation
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point of leaves outside of the canopy was about 40z mol - m™2- s and that of

within the canopy was about 20zmol - m?2-s™

Light saturation point was
about 1,500 #zmol - m? - s! regardless of the height of canopy.

In the comparison of fruit harvest after pruning the 13-year old tree as
LS-LTH and modified leader form, respectively, LS-LTH form had 25 more
fruits than that of modified leader form in the first year. Total number and
weight of fruits per tree was increased to 160% when pruned as LS-LTH

form.

Key words : Canopy, canopy area, light penetration, photosynthesis,
fruit yield, fruit quality
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Pﬁoto. 3. Long primary scaffold and low tree height(LS-LTH) obtained from
results of our research.
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Fig. 1. Comparison of canopy type as affected by pruning method in long
primary scaffold and low tree height (LS-LTH, Std) and modified
leader form located in Miryang (M1, M2, M3) and Chinyoung (C1, C1).
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Fig. 2. Comparison of canopy area as affected by pruning method in long
primary scaffold and low tree height (LS-LTH, Std) and modified
leader form located in Miryang (M1, M2, M3) and Chinyoung (C1, C1).
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Fig. 3. Comparison of light intensity and percent light penetration as affected
by middle and bottom in long primary scaffold and low tree height

(LS-LTH) canopy.
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Fig. 4. Comparison of percent light penetration as affected by direction of
canopy in long primary scaffold and low tree height.
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Fig. 5.
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Fig. 8. Effect of training method on fruit number per tree as affected by fruit
number in 15 kg box. Training was conducted on March 5, 1995,
Fruit number measured 15 trees on Nov. 2, 1996.
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Fig. 9. Effect of training method on percent fruit number per tree as affected
by fruit number in 15 kg box. Training was conducted on March 5,
1995. Fruit number measured 15 trees on Nov. 2, 1999.
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Fig. 10. Effect of training method on fruit weight(g) per tree as affected by
fruit number in 15 kg box. Training was conducted on March 5,
1995. Fruit number measured 15 trees on Nov. 2, 1996.
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A3 2. Active Use of Water Sprouts to Set Fruits
in a Puyu Persimmon (Diospyros kaki L.)

Summary

Experiments were conducted to avtively use water sprouts as fruit-bearing
branch of a non-astringent ‘Puyu’ persimmon. Fruit number increased with
increasing length and diameter of water sprouts: it was 16.8 for a 80-cm
water sprout compared with a 30-cm non-water sprout. Forty percent of the
fruits dropped from a water sprout, so that about twice as many fruits could
be harvested as a non-water sprout. The highest percent fruit-set was
observed when water sprouts were bent to 45° followed by 0, 30, 75, and 90°.
Total fruit weight was 1,305 g when water sprouts were bent to 45°% it was
839 g for a non-water sprout. Bending the sprouts to a greater than 45°
decreased fruit weight at harvest. Quality attributes were not affected by
different shoots.

Key words : water sprout, water sprout diameter, water sprout length,

bending, fruit set.

1. Introduction

Persimmon trees grow vigorously in upper canpy when their shoot growth
is not controlled. Tall trees have inadequate penetration of sunlight into the
canopy and makes spraying and harvesting difficult. Traditionally, persimmon
trees in Korea are pruned rather severly during the dormant period.

Bending the branches results in less vegetative growth than non-bending



(Mika, 1969), and reduced shoot growth increases flower bud formation
(Wareing and Nasr, 1958). Increase in flower bud formation is found in apple
trees with a horizental growth habit (Preston, 1974). Friut drop of persimmon
is influenced by pollination (Kajiura, 1941; Sobajima et al. 1969), shoot
growth (Kajiura, 1942b), fruit density (Kajiura, 1942a), and endogenous plant
hormones (Sobajima et al., 1969). The low carbohydrates are known to reduce
color development of apples (Utoa, 1952) and grapes (Weaver and McCune,
1960). Reductions in flower bud formation and color deveolpment of fruits can
be alleviated by increasing the exposure of leaves to sunlight (Shaulis and
Oberle, 1966). Water sprouts are normally cut off when pruned because they
reduce light penetration into the canopy. However, those formed at lower
portion of the canopy could be made useful in that they could serve a
fruiting mother branch in persimmon. Increase in leaf area in water sprouts
could improve the carbohydrate status of the tree.

This study was conducted to investigate the possibility of using water
sprout in ‘Fuyu’ persimmon. The effect of bending degree and the size of
water sprout was determined with regard to flowering, fruit drop, yield, and

soluble solids concentration.

2. Materials and Methods

2. 1 Size of water sprouts
In March, 1995, the size of water sprouts formed in 15-year-oid
non-astringent ‘Puyu’ persimmon were divided as follows : shorter than 40
cm, 41 to 60, 61 to 80, 81 to 100, and longer than 100 cm in length, and
smaller than 0.80, 0.81 to 1.00, 1.01 to 1.20, 1.21 to 140 and greater than

1.40 em in diameter.



2. 2 Degree of bending on fruit drop and yield
Water sprouts were bent to 0, 30, 45, 75 and 90°. Each treatement was
applied to all water sprouts formed on scaffold limbs of an entire tree.
Fifteen sprouts were used for each degree of bending. June and July drops

were counted on 1 July and 22 July. Fruit yield was determined at harvest.

3. Results

3. 1 Characteristics of water sprouts
In general, water sprouts are removed at pruning; they are sometimes
reserved for a further use. However, water sprouts may be used as a
fruit-bearing mother branch. We determined the effect of length and diameter
of water sprouts in non-astringent ‘Puyu’ persimmon (Table 1, and 2).
Longer and thicker water sprouts had increased number of flowers and the
shoots per sprout. The highest percent fruit-set and shoot numbers per water
sprout were observed in those sprouts of 100-cm long and 1.40-cm thick.
Number of fruits per water sprout after the first drop was more in 81 to 100
cm than in longer than 100-cm sprouts. Percent fruit-set after the second
drop was similar in water sprouts between 41 and 100 e¢m, but those longer
than 100 c¢m reduced the fruit-set. However, fruit-set increased with the
increase in diameter of the sprouts, and the highest percent of fruit-set was
observed in 1.01 to 1.20-cm thick. Percent fruit-set was reduced in those

sprouts of greater than 1.2-cm and smaller than 1.0-cm in diameter.



Table 1. Effect of water sprout length on flower and fruits. Numbers of

flowers was counted on June 10, and number of fruits on July 1
and July 22, 1995.

Fruit number after
Length of water Shoot Flower

fruit drop
sprout (cm) (no.) {no.) July 1 July 22
< 40 53 ¢” 85b 55 a 35 a
41~ 60 7.7 be 13.8 ab 9.1 a 71 a
61~ 80 95 b 15.0 ab 10.3 a 7.1 a
81~100 95 b 154 ab 13.0 a 6.5 a
> 100 14.1 a 247 a 126 a 9.0 a

z), Mean seperation within columns by DMRT, p = 0.05.

Mooy 1
100 P PTPTTRE DJuly 22

D
o

D
(=)

Fruit set (%)

n
(=]

L L

<40 41-80 61-80 81-100 >100

Water sprout (cm)

F1g 1. Effect of water sprout length on percent fruit-set. Number of fruits
was counted on July 1 and July 22, 1995 after the first and second
drop, respectively.
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Table 2. Effect of water sprout diameter on flower and fruits. Numbers of

flowers was counted on June 10, and number of fruits on July 1
and July 22, 1995.

Diameter Shoot Flower Fruit number after fruit drop
(cm) (no.) (no.) July 1 July 22
< 0.80 6.3 ¢” 76 ¢ 36 ¢ 30b
0.81~1.00 8.2 be 13.0 be 7.1 be 55 b
1.01~1.20 10.1 b 13.1 be 9.0 be 770
1.21~1.40 103 b 192 b 124 ab 76 b
> 140 138 a 208 a 173 a 132 a

z), Mean seperation within columns by DMRT, p = 0.05.
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Water sprout diameter (cm)

Fig. 2. Effect of water sprout diameter on percent fruit-set. Number of fruits

was counted on July 1 and July 22, 1995 after the first and second
drop, respectively.
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3. 2 Degree of bending on fruit drop and yield

The effect of bending on shoot and flower numbers and fruit-set was
measured after the first and the second drop (Table 3). Fruit-set after the
first drop was dependent upon the degree of bending. Shoot number per
water sprout was not affected by the degree of bending. Water sprout bent to

30° produced flowers most, but there is no a statistical difference among the

treatments.

Table 3. Effect of water sprout bending on percent fruit set of ‘Puyu’
persimmon. Water sprouts were bent on March 8, 1995.

Degree of Shoot Flower Fruit-set (%) after drop

bending () (no.) (no.) July 1 July 22
0 17.1 a 239 a” 62 45
30 16.1 a 31.1 a 56 42
45 165 a 194 a 73 53
75 17.0 a 184 a 56 35
90 16.3 a 26.1 a 44 33

z), Mean seperation within

Table 4. Effect of water sprout bending on yield and fruit quality. Water
sprouts were bent on March 8, and fruits harvested on November

columns by DMRT, p = 0.05.

8, 1995.
Bending Fruit fresh weight (g) Seed no. Total soluble
degree () Total Mean per fruit solid (%)
0 922.3 a 1436 ab 2.5 a 12.2 a
30 1351.2 a 1228 ¢ 3.1a 121 a
45 1253.6 a 136.8 be 31 a 116 a
75 7079 a 1577 a 2.7 a 119 a
90 714.1 a 131.0 be 39 a 121 a

z), Mean seperation within columns by DMRT, p = 0.05.
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The highest fruit-set after the second drop was observed when the water
sprouts were bent to 45° but the increase or decrease in degree of bending
decreased fruit-set, especially bending to a 90°. Higher total fruit weight was
obtained from the water sprouts bent to 30° (Table 4). This was followed by a
45°, but the weights in 0, 75, and 90° were similar. Total seed number and
total soluble solid concentrations were not significantly different. Compared to
a non-water sprout, non-bending and the bending to 45°, total and mean fruit

weight was the highest in a 45° bending (Table 5).

Wouy
E]Ju!y 22

Fruit set (%)
3 a

2

0 30 45 % 90

Fig. 3. Effect of water sprout bending on percent fruit-set of ‘Puyu’
persimmon. Water sprouts were bent on March 8, and number of

fruits was counted on July 1 and July 22, 1995 after the first and
second drop, respectively.



Table 5. Effect of water sprout bending on yield per water sprouts, and total
soluble solid concentration. Water sprouts were bent on March 8,
and fruits harvested on November 8, 1995.

Bending () 0 ' soou e
Total Mean solid (%)
Non-bending (0% 11505 a 1410 a 120 a
45° 13050 a 156.8 a 126 a
Non water sprout 8392 a 1412 a 122 a

z), Mean seperation within columns by DMRT, p = 0.05.

4. Discussion

The practical use of water sprouts is measured as a possible method
controlling tree growth, inducing flower bud formation, and improving fruit
quality in more extensive orchard systems., Water sprouts are nevertheless
removed to the root of the branch. Effect of various size of water sprouts and
degree of bending was determined to actively use as a fruit bearing mother
branch without reducing light penetration for the production of quality fruits.

Longer and thicker water sprouts produced more flowers and shoots per
sprout. A more important measure of fruit-set may be that measured after
the second fruit drop, beacuse it directly relates to yield. Fruit-set per water
sprout after the second drop depended on the length and diameter of water
sprouts. Percent fruit-set was low in water sprouts longer than 100 c¢m in
length and greater than 1.2 em and smaller than 1.0 cm in diameter. Water
sprouts was vigorous growth when it was upright shoots grow more

vigorously and they reduce productivity and fruit quality. Bending the
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branches in apple trees did not affect shoot growth or flower bud formation
(Dermine and Monin, 1960; Jonkers, 1962). The trees with a spreading
growth habit reduced growth and increased flower bud formation (Wareing
and Nasr, 1958; Preston, 1974). Friut drop of persimmon is influenced by
shoot growth (Kajiura, 1942b), fruit density (Kajiura, 1942a).

In persimmon, bending to 30 and 45° resulted in a higher total fruit weight
than a 0, 75, and 90° bending. Reduced total fruit weight and fruit-set bent
to 90° may have resulted from the lack of carbohydrates. Severe bending
generally reduces total fruit weight. Fruit-set after second drop was usually
reduced when bent to 90°. Total fruit weight at harvest seem to vary with
water sprout vigor and bending degree. As bending severity increased, there
were decreases in the percent fruit-set and total fruit weight. Total fruit
weight per sprouts at harvest increased by bending to 45° when comapred to
a non-bending and non-water sprout. Degree of bending did not alter total
soluble soild, whereas bending to 30 and 45° increased total fruit weight.
Degree of bending may have influenced fruitfulness or vegetative growth,
depending on its severity, cultivars, nutrient supply, soil moisture and light.
Degree of bending at hérvest affects productivity and quality of current crops
and shoot growth and fruit-set the subsequent year. Various degree of
bending have been utilized to eliminate vogrous, nonproductive, upright water
sprouts and to allow adequate light penetration for the production of quality
fruit. More research is needed to monitor the carryover effect of bending
degree. Results suggested that reduced total fruit weight and fruit-set may
have resulted from the different shoot growth depending on the bending
degree of water sprouts. We concluded that the water sprouts could be used
as a fruit-bearing mother branch, because they have more fruits than

non-water sprouts.
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Effect of water sprout bending on shoot growth, fruit
yvield and quality in adult trees

Summary

In the experiment to study the bending effect of water sprout, total number
of fruits in no-bending branch was highest followed by 45° bending branch,
and reserved branch. Total weight of fruits in no-bending branch was about
2000g, that in 45° bending branch was 1500g, and that in reserved branch
was 1200g.

Smaller number of fruits and lighter total fruit weight and mean fruit weight
were resulted as the bending angle was bigger up to 75°.

In the test for the possibility to utilize the water sprout, the fruit sugar
content of 45° bending branch was highest as of 15.1, followed by fruit
bearing branch as of 14.7, and no-bending branch as of 144. Total fruit
sugar content upon the bending degree of water sprout was decreased as the
bending degree was bigger except for the 45° bending, and all the water
sprout bending branch showed higher total sugar content than that of fruit
bearing branch. Total fruit sugar content was higher as the size of
persimmon was bigger regardless of bending degree. Hunter’'s L value for the
size of fruit did not show any significant difference and that for the bending
degree showed that fruit bearing branch was highest as of 63.3 and 45° bending
branch was lowest. Hunter’s a value was highest in 45° bending branch, and
getting lower as the bending degree was smaller or bigger from 45° bending

degree.

Key words : bending degree, water sprout, soluble solid content, fruit color

_65_



A 183 4 A
93e B AR 9ot 13, B Cok R4 8] Bol 7jaxrt £2

o, 42 ol8% % U HF9| Holth TG wEAIZr0] Alze] 58% ¥rol A
ol s&e] wEdol 1Y, RUF Solo] YRo] RE 97 & AA
Z2oln, EEASEO] Eo} TARYR] & Bolh. 3] Al 2oz Ay
$7h47l e £8F A42A AW dEsolz Ade 47 ol 1
U g - AR 71ee B $4AE datdoz Awse 9A 9] W AW 5
7t B &4E 3 o

BRAMA SollA HE 228 e A - dAgoln, AN . APe ¢4
ZURe) E4L olalg F slzol2e ulelA Aol Wk vIe
A - ARAe] £3AE F|RelA AA}E Ro| AFAAL ol 12t ¢
Ztel Aol stz =31 (234 ABEA7} 27 Gl o AXE &
9 $o Wyoz PReALL HPs| olgPUW Be FurAe fuE BE
Uzel 48 3 SAZM B4 £ e Rolg. ol £AAY AnEX 9
olgoZ Aste] EP4H ABRAZRY NP THae) T oy, el dvH
4u2 BARNY £F 20 L Lol HSY Be 2o ®A Husl s
Folth. B¢ TAAES 1~3vitio]A] HWerstel culA2H ol gacid AdAzs
gol® F2@ WAL Huste] 1T Az ANl vhd sHs A ol

2 A7ode Savet 22 8 deske gl 2 2os4ol e we
A% FA - AF PR 2REHL TR A5T, FFA L GRAS RO
2 Wwo] 71 A4zty mae) +3L ALste] Bt £5e g EAL YA
& 9 Wye gsnA du.

A 28 A7 &
L #2Est A2 3ol e P
= 9

TZA e fAAE7} FAAk] vl gE A&7 st 1996 39 8



Yol 70~90cm Abolel EFAE P4l (07, 30, 45,750 L W0°2 HAHHG. 2
£ RAME FARYEH B4 ©HAS olgstuon, 4P 154 £YAE
flstdn o 693 79 Habg zAEgen, 1190 £l B BE

2 +34E 2ASRAT

i}

A 34 2% 2 uF
1. #994%7 +F 2 T2 vlAE= 43

97 =ZA fd ARE AE3] At B0, 45° F AHIA(=RA
3oid] drlm A =AAF & FdFe FHAFAN 7 ®eton, g2
45°, quixe] A 1). ¥ #F EF TRAA7F oF 2000g024 /M3 #
91, 45°RAFE 1500g, AlvlAE 12008284 7HF @tk a3y /< 1d3
dlE 45° #AT77 THATY AARARG $Fo] YAQEH, 3t =FAL
SA3 WA 25 FE3| By, F£Fo] Fob FPAol FATYA w
Bof] RHQAA ) o] FIEHAL Aoz 54

3dxe] HAAFE F/AAF M RAen, s 2 F AFHe 2
du 7} 45°fA7R FAYY «uA 2R £3F PYFaFo] 45°9 RAud
FAYKE 408 AuAE {ASA 4] Aol TR/ =ZA G HxTF AGE
Ao g FHHD. dwyoz HLo ERAE ARRA 0 H sl
FZol U2 Ao d3iA Jou, @] 2FAE 39 ol FARA %% 4
2 20 P49 FArrt A £ $FE Zrtse Al Y KA
23 3¢ ol T HAFY FH A Aol 4em o] A HAHY
FHo Aol oyt njez TAXE AEHOZ olfErl YL /U
A%t FAZHERZA HAA A oo FHLE Ao} & Ao W)

=AY 9 3d ¥ fUdxd ©E s FuF5 ¢ FFHAFe ¥
oM 7}F FzsPon(2Y 2), 75743 Rl Fxrt A8FR 23AF HASF
7t Am, 35 @ HEaFo] ok ey 90°2 §AEAL ASdE 5°=2
FAegE Wrth Rad5rt B2 F33E FAND ol 4L 5°HATY

_67_



=ZA7E gol ¥ WA ClE mAANE Aoy, #UAF] JFE TFF A
o] Fo] #43YE Aoz FHH.

FRFE AR, a9 Fes} 27], B HA5(eafl area index)st BA7}
Ut £ Palmerst Jackson(1974)2 FHE &5 IArdel UFL £330
20%91 A 60%7HA] F7HE+E AdAHez Frtgnn 3o & TP e
FEL Zh € ERF dAEEHd olfHe g5EEL] YU T FLE A
&g 32 Uvke AL & UG S B EXe AAY Ax, FE R £
o 4&e vl nFAL FAE P43 HF AV Yo 2B FIFFUY
o} nFAL FFES AN JAAME £ &5 Us 49 BqE, FUYLE =
d 4 Ae F0 #EIUL Faso 2 A4 Ade Ao 3dAe] Addx
FAot F BFol AU I ABA EF9 ALY 237] dEd 2% 2
Bl 77 AHeER Fad B Figo] Wy, A7t ARHUC] BE
Y Aoz AzdEn



Fruit no.

N
o
o

-
(8))
o

Mean fruit wt(g)
o 9
S S

o

Non-bend 45° Reserve
Bending

Fig. 1. Effect of water sprout bending on yield per water sprouts. Water
sprouts were bent on March 8, 1995 and fruits were harvested on
November 2, 1997.
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Fig. 2. Effect of water sprout bending degree and non-water sprout (NWS) on
yield per water sprouts. Water sprouts were bent on March 8, 1995
and fruits were harvested on November 2, 1997,
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Table 1. Effect of bending degree in 20-year old ‘Puyu’ persimmon tree on
total soluble solid (°Brix) and Hunter L, a, and b value. Water
sprouts were bent on March 8 1995 and fruits hravested on
November 2, 1997.

Bending Fruit Soluble solid Hunter's value
degree(®) weight(g)  content(°Brix) L a b
<100 138 b¥ 626 a 248 a 538 b
100~124 14.4 ab 624 a 246 a 540 b
Non-bendi 125~149 14.1 ab 63.1 a 230 a 574 ab
On—bendng  159~175 152 a 633 a 223 a 56.3 ab
175~199 145 ab 629 a 238 a 554 ab
>200 14.1 ab 63.7 a 233 a 59.7 a
Mean 144 630 236 56.1
Significance £ NS NS >:<
<100 144 a 635 a 240 a 572 a
100~124 15.1 a 627 a 216 a 548 a
45 125~149 146 a 623 a 240 a 552 a
150~175 152 a 624 a 241 a 554 a
175~199 154 a 61.0 a 272 a 542 a
>200 154 a 620 a 253 a 538 a
Mean 15.1 62.3 24.4 5.0
Significance NS NS NS NS
45<100 149 abc 635 a 232 b 548 a
100~124 138 ¢ 634 a 208 b 559 a
Reserve 125~149 145 be 63.0 a 227 b 553 a
branch 150~175 138 ¢ 645 a 217 b 60.0 a
175~199 159 a 62.7 a 242 b 582 a
>200 155 ab 625 a 305 a 577 a
Mean 147 63.3 239 56.9
Significance 3% % NS % % NS
Significance
Bending(B) ® * NS NS
Size(S) * NS ¥ NS
BXS ¥ % NS NS NS

z), Means seperation withn columns by DMRT, p=0.05.
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Table 2. Effect of bending degree in 20-year old Puyu persimmon tree on
total soluble solid (Brix) and Hunter L, a, and b value. Water
sprouts were bent on March 8 1995 and fruits hravested on
November 2, 1997.

Bending) Fruit weight Total soluble Hunter’s value
degree( (g) solid("Brix) L a b
<100 13.6 62.7 12.4 57.3
190715 49 &1 1
Non-bending  y57_175 145 633 188 515
175~199 16.1 60.5 25.4 578
>200 16.6 62.7 24.2 55.4
Mean 15.0 62.3 189 55.1
<100 - - - -
100~ 124 155 610 179 53.6
30 125~ 14 - N - -
150~175 143 62.0 186 54.3
175~199 - - - -
>200 - - - -
Mean 149 61.5 18.3 54.0
<100 - - - -
100~124 14.1 615 22.0 555
45 125~149 145 62.5 13.6 54.2
150~175 145 61.7 17.7 52.8
175~199 146 61.5 22.0 53.1
>200 149 62.5 29.9 54.3
Mean 145 62.0 21.0 54.0
<100 14.0 61.3 17.2 509
100~ 124 147 62.6 18.2 56.2
75 125~149 15.1 62.0 17.3 55.0
150~175 14.1 62.0 26.7 53.3
175~199 154 634 185 55.0
2 150 62.2 20.6 55.6
Mean 147 62.3 19.8 54.3
<100 14.2 64.6 124 549
100~124 134 61.9 12.9 5.1
%0 125~149 134 594 19.1 46.5
150~175 139. 61.5 21.8 54.0
175~199 155 60.6 25.8 537
>200 16.1 62.8 25.6 58.4
Mean 144 61.8 156 53.6
<100 134 61.4 10.2 46.2
100~124 12.7 61.9 16.3 53.7
Non water 125~149 15.0 60.1 185 53.1
sprout 150~175 - - - -
175~199 - - - -
>200 - - - -
Mean 13.7 61.1 15.0 51.0
Significance
Bending(B) NS NS NS NS
Size(S) R R NS 3O ¥ NS
BXS NS b NS b3

z), Means seperation withn columns by DMRT, p=0.05.
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AY 4§59 =34 §A74E7} A4 A%
S vx= 4F
Effect of water sprout bending on shoot growth, fruit
yvield and quality in young trees

Summary

Total shoot development and shoot diameter per fruit bearing branch and
water sprout branch were best in no-bending branch, and shoot development
was supressed as the bending degree was bigger and that of fruit bearing
branch was lowest. Mean shoot length did not show any significant difference
between fruit bearing branch and water sprout branch. Number of shoot was
higher in water sprout branch than in of fruit bearing branch.

Fruit dropping rate was higher in fruit bearing branch than in water sprout,
and it was highest in 45° bending and was decreased as the bending degree
was higher or lower during June and July.

Total fruit sugar content upon the bending degree did not show any
difference between fruit bearing branch and water sprout, but the soluble sugar
content was increased up to the fruit weight was 200g over the 45° bending
degree. Hunter’s a value indicated the interaction between bending degree and
fruit size, which fruit bearing branch of it was higher than that of bending
branch.

Total fruit weight and mean fruit weight were best when the branch was
bent at the degree of 30~45°, and fruit number and total fruit weight were
decreased when bent at the degree of 90°. Fruit number, total fruit weight,
and mean fruit weight were higher in bending branch than fruit bearing
branch,

Fruit storability did not show any difference between Hunter’s L value for

the fruits over 155g, but it became remarkably worse when stored green
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fruits under 154g.

Key words : bending degree, water sprout, soluble solid content,
fruit quality, postharvest physiology, fruit color
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Fig. 1. Effect of water sprout bending degree (°) and fruit bearing mother
branch (MB) on shoot growth. Water sprouts were bent on March 3,
1996 and measured on November 15, 1997.
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Fig. 2. Effect of water sprout bending degree () and fruit bearing mother
branch (MB) on shoot numner and leaf number per water sprout.
Water sprouts were bent on March 3, 1996 and measured on
November 15, 1997.
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Fig. 3. Effect of water sprout bending degree (°) fruit bearing mother branch
(MB) on fruit set per water sprout. Number of fruits was counted
June 28 and July 25, 1997 after first and second drop, respectively.
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Table 1. Effect of bending degree in 10-year old Puyu persimmon tree on
total soluble solid (*Brix) and Hunter’s L, a, and b value. Water
sprouts were bent on March 8 1995 and fruits hravested on
November 2, 1997.

Bending Fruit weight  Total soluble Hunter’s value

degree(®) (g) solid(°Brix) L a b
<125 15.1 60.9 30.6 54.3
125~149 15.1 59.0 . 320 518
N"sfl‘)rg’jfer 150~175 155 61.8 29.2 55.4
175~199 145 61.2 279 547
>200 146 62.5 300 570
Mean 14.7 61.1 299 546
<125 14.0 61.8 237 549
125~149 146 61.0 25.3 578
90 150~175 150 504 324 53.0
175~199 14.3 61.2 289 55.6
>200 145 61.4 30.4 56.9
Mean 145 61.0 28.1 55.6
<125 146 615 29.0 54.6
125~149 142 62.7 27.0 56.1
75 150~175 14.4 62.6 29.7 5.5
175~199 146 616 29.6 556
>200 145 62.2 29.0 56.2
Mean 145 62.1 289 55.8

<125 - - - -
125~149 137 62.4 280 55.6
45 150~175 14.2 624 26.1 555
175~199 14.7 62.3 26.0 555
>200 14.2 61.7 273 55.6
Mean 142 62.2 26.9 55.6

<125 - - -

125~149 14.1 619 294 56 1
30 150~175 149 63.6 218 579
175~199 158 61.7 303 574
>200 14.7 61.4 24.4 55.8
Mean 149 622 280 56.8

<1% - - - -
125~ 149 13.4 62.1 242 557
0 150~175 139 62.7 253 55.3
175~199 145 616 31.4 545
>200 15.2 60.1 30.2 54.9
Mean 14.3 61.6 278 55.1

Significance

Bending(B) NS 1 NS NS
Size(S) NS NS NS NS
BXS NS NS ¥ NS
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Fig. 5. Effect of fruit size and color on firmness (kg/cm? during storage of

'Puyu’ persimmon fruit stored at 20C. Each data point represents the

means of three 3 replication.
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A3 1. NAA9 HA 2 HWEBEKEIE o3 a3t
(Diospyros kaki L.) %2 X 34

Root Distribution Patterns of Puyu Persimmon (Diospyros
kaki L.) in Improvement of Root Environment and

Immersion in NAA Solution

SUMMARY

This study was conducted to improve rooting and to reduce transplanting
shock of Puyu persimmon (Diospyros kaki L.). Rooting depth in soil layers
was top 30 ecm and the more additional roots were formed in Puyu
persimmon as a root stock. Root length and diameter were increased planted
in Ballsangto. Root distribution pattern by depth was affected by soil type
and it was located in the O to 30 cm for Ballsangto. The higher root number
was induced in Ballsangto, followed by sandy loam, peat moss and
vermiculite. Root control container reduced transplanting shock and increased
lateral root number and well distributed throughout in the 0 to 30 cm.
Immersion in NAA solution for 2 hours remarkably increased lateral root
number and fairly well distributed throughout in the 10 to 30 ¢cm depth from

soil surface.

Key words : root distribution, rootstock, NAA, bed soils
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Table 1. The growth of shoot and axillary shoot as affected by different
cultivars. Planted on April 5, 1995. Shoot growth were measured on
February 25, 1996. Each data represents the means of three
replications with 10 trees.

. Shoot length Shoot diameter .
Cultivars Axillary shoot no.
(cm) (cm)
Puyu 3438 0.66 08
Bansi 30.6 1.00 05
Bongok 188 0.48 05
LSD 5.25 0.73 0.78

Table 2. The growth of root and size distribution of root as affected by
different cultivars. Planted on April 5, 1995. Root growth were
measured on February 25, 1996. Each data represents the means of
three replications with 10 trees.

Root Root Root no. for lateral root diameter (cm)
Cultivars length  diameter
Puyu 34.7 0.78 72.4 22 0.5 75.1
Banst 328 0.80 54.9 1.8 1.0 57.6
Bongok 216 0.54 55.4 1.7 0.3 60.8
LSD 6.6 0.2 378 15 06 384
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Fig. 1. Root distribution for each depth from soil surface as affected by
different cultivars. Planted on April 5, 1995. Root number were
measured on February 25, 1996. Each data point represents the
means of three replications with 10 trees.
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Table 3. The growth of shoot and axillary shoot as affected by different soils.
Planted on April 5, 1995. Shoot growth were measured on February
25, 1996. Each data represents the means of three replications with

10 trees.
Shoot 1 h Shoot di t
Soils oot lengt oot dlameter Axillary shoot no.
(cm) (cm)
Sandy loam 348 a” 066 a 08 a
Peat moss 149 ¢ 042 b 0.3 ab
Vermiculite 216 b 039 b 02 b
Ballsangto 312 a 060 a 04 ab

z), Mean seperation within columns by DMRT, P = 0.05
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Table 4. The growth of root and size distribution of root as affected by
different soils. Planted on April 5, 1995. Root growth were measured
on February 25, 1996. Each data represents the means of three
replications with 10 trees.

Root Root no. for lateral root
) Root dia .
Soils length ) diameter (cm)
(cm) (em <02 021~05 >05  Total

Sandy loam 347 b” 0.78 a 724 a 22 a 05ab 751 a

Peat moss 306 b 049 ¢ 604 a 08 b 01b 612 a

Vermiculite 309b 045 ¢ 62.1 a 02b 01b 62.4 a

Ball sangto 415 a 068 b 747 a 08 b 07 a 76.1 a
z), Mean seperation within columns by DMRT, P = 0.05

Total root No./plag

Depth from soil surface (cm) o N &g xg

l ¥ T 1 ] Y T
—4@— Peat Moss
0~10 | —O— Vermiculite n e
—g- Ball Sangto A
10~20 | 4 <]
ﬂ
2
&
A
20~30 | . & |
o]
S |
<30 7] -
1 {
0 10 20 30

Root No./plant

Fig. 2. Root distribution for each depth from soil surface as affected by
different soils. Planted on April 5, 1995. Root number were
measured on February 25, 1996. Each data point represents the
means of three replications with 10 trees.
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Table 5. The growth of shoot and axillary shoot as affected by different pots.
Planted on April 5, 1995. Shoot growth were measured on February
25, 1996. Each data represents the means of three replications with

10 trees.
hoot di t
Pots Shoot length Shoot diameter Axillary shoot no.
(cm) (cm)

Root control container 25.3 b¥ 049 b 04 a
RCO)
White 319 ab 0.59 ab 05 a
Colour 35.8 ab 0.65 ab 03 a
Orchid 26.7b 051 b 06 a
Mang 376 a 0.70 a 0.7 a

z), Mean seperation within columns by DMRT, P = 0.05

Table 6. The growth of root and

different pots.

Planted

size distribution of root as affected by
5, 1995. Root growth were
measured on February 25, 1996. Each data represents the means of
three replications with 10 trees.

on April

Root length  Root dia Root no. for lateral root diameter (cm)
Pots

(em) (cm) <02 021~05 >05  Total

RCC 37.7 a¥ 058 b 80.8 a 04 b 0.1 a 84.3 a
White 33.6 a 0.71 ab 57.0 ab 09 ab 06 a 58.5 b
Colour 348 a 0.74 ab 61.5 ab 1.0 ab 0.7 a 63.1 ab
Orchid 319 a 057 b 67.2 ab 05b 03 a 65.3 ab
Mang 30.5 a 084 a 546 a 14 a 06 a 56.6 b

z), Mean seperation within columns by DMRT, P = 0.05
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Fig. 3. Root distribution for each depth from soil surface as affected by
different pots. Seeds were grown on root control container (RCC),
colour pot (COP), orchid pot (ORP), white pot (WHP), and mang pot
(MAP). Planted on April 5, 1995. Root number were measured on
February 25, 1996, Each data point represents the means of three
replications with 10 trees.
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Table 7. The growth of root and size distribution of root as affected by
different levels of NAA. Planted on April 5, 1995. Root growth were
measured on February 25, 1996. Each data represents the means of
three replications with 10 trees.

Concentration Root length  Root dia Root No. for size (cm)
NAA (ppm) (cm) (cm) <02 021~05  >05
0 31.0 a¥ 097 a 14 b 06 a 238 b
100 274 a 121 a 12 b 10 a 356 b
250 320 a 128 a 28 a 02 a 456 b
500 308 a 125 a 12 b 06 a 1000 a

z), Mean seperation within columns by DMRT, P = 0.05
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Fig. 4. Root distribution in depth from soil surface as affected by different
levels of NAA. Planted on April 5, 1995. Root number were
measured on February 25, 1996. Each data point represents the
means of three replications with 10 trees.
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e 2ANA GHEL HAANYS on, FAF ALL AT 4 UL Aoz
Zlgch olald AT HHUI0 7E F olHAl A4e Zoly] Yok waRy

€ NAA 500 ppmoll 24A1ZF Aelshd Afaegle] whaist Azl 8L ZAAZIG
= Bug dAHHEY.
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Al 44 g o

7o) 2714 FAA7] A% G129 A, o4 w2 AT 4L
A8 ¥ 0t PP Aer) 99 Ade) A ged 2o

2R7b B&ol wAlnTh Alzsh Wele) A Aol FEHAT. AEAT
AAETe) $E FA7 BIAZA /M B AERALH 30emolSAA 7+
wol o] gger WAl 2R A2 4ol

Ball4Eol HEal Zlo] e AERT Welo) 2ol ¥ wige] BEoh
Eel Zold #eY) PXE balEe] H33Ue W EFEWCZLH 10cme)
stel wE ZoldlA 229 wealsl 7bY wgton, Bee AMPEAT
B7el 044 AL HUP Zol7] A3 FFE&7] 4P & 2 root control
container RCO)ell #E3He o] W) 4%n 2249 F4ol 714 ko
e GEEQDY. AT BE %A RCCEES 5Ese Ao NEO2RH 30cm
olstel 4EMHA 1T EEFHAT.

©zel HEE 500mg ¢ NAARAAl 429 §4o) 74 2o, Ao
PEE EFEHO2RH llemolste] oldd AaA Z7tagch.

FRo] : RYLE, hE, NAA, JE
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A3d 2. NAAG Yo JA7 Ax R B9 K
v 4

Effect of immersion in NAA solution on rooting and
shoot growth

Results of seminal root development and growth acceleration effects when
soaked the Fuyu persimmon seedlings in NAA solution for 2 hours are as
follows:

1. The optimal concentration of NAA solution for the seminal root
development was 250mg/ 2, and total biomass, primary root weight, and
lateral root weight were increased. However, seminal root weight was
rather decreased when treated with NAA.

2. The woody parts and leaf biomass were heaviest when soaked at 50mg/ ¢
and 100mg/ ¢ of NAA solution, and the reason for the increase of biomass
was due to the growth of lateral twigs. But, the biomass of both woody
parts and leaf were not decreased when soaked at high concentration of

NAA solution

Key words : NAA, immersion, root distribution, root development,
shoot growth

-
ok
2
X
o M

» B AGR AKH WK 2FHE JYEY ¢ z=28
< T3] W&o vl %8 3lcKRichards, 1983).

G2 olAF A o W] o] oS ER FHEE Fol7] AsA
€ ¥ IS FIANE F Ax Wdel Masolol & Aol e A4S
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fxE7] Asie el QY 71e 2 25 @AY FRBAE olo &
Rolth. 454l Auxin®] AMae W28, s+ € YAFES F7HANIHE AHLS
olv| Zwlglo] g tl(Avery and Johoson, 1947; Biale and Halma, 1937; Leopold,
1965). 22y 284l Az2io ol AP HE FHL-EE 22 FHAME F
Z 2 zglskol welr thersltiBaile and Halma, 1937).

2 ATME B oAF W22 2/|4SL 247 Ask B2 &
WA NNAGdo] #29) $2l5 243 £ AAAD ¥ Ralel 4% 2 229
NZY HFAEE 2ASHATH

A 23 A7 $

1996 39 5% 194 29972 LA FAskE 0, 25, 50, 100, 250
2 500 mg/¢ NAAG<lo) 2417H £3 AAF F ALAYES olAsAT. o4 F
A7ME 4ee zArstgon, 119 3Uo) AAste] AAAE, ATE, ATI/A
AFe v, Az 2 R AAF AEFE v T HESAUL

Al 38 23 2 n3

NAAGHd) 2412F B¢t AT A Welo] YAFL v usd 18 1o
A Be uheh Zh e F AAFT L 250mg/ L §lol AA s Aol Mg FA
Yoo o2 1008 250mg/ ¢, 15 %2 500mg/ ¢ ol A3 AL 3|8 B
o Afo] ZAHUY. R A2 g A2 F AAFTH /A E 250mg/ ¢
Aol FAsts ol 7M1 d3dATt MAFTe e HEFT AT £
¢ Aol Iy A2 F FA R HFYAFT Y AEFY uge A
o7t fiNen, M2 NAAGA AAFn2A HEFd g AAZFT 9 vl g
Ry, ol AU AEA NAAS Asid FFA4 A2 2Hrde A
X9 F7|17F FHHL, AEd FEFFFol BolN 7] dEo] ARy A9 4
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fo] Zzg@rKKrishnamoorthy, 1981) R 1gl Yzshs ZAolNg. &3 o)4
Ao NAAZ o SZREZS AAsE A2 71 F7std BAZ FAJq,
AEZF 9 &2 NAA T 37t 238 Edornz NAANEw AW 384
e £HF Sdld A o] ofd Ao FE ALHUG.

Auxing A SR UZ&, ¥4 @ HYAFE F7HA7ItKAvery and Johoson,
1947; Biale and Halma, 1937; Leopold, 1955). Zsiy 2841 Xejd] 23 w=
£ FUE EE 2L F B FF5P0 Sy, 229 284 s @
ool B Zxs Yehdle A7 e, 2 998 4A4E, E2E5AEAY A
Holy A7t e 2%, AF T3 2L #Add wepA] A2 Aort A
Aolgtn stk B A9 AfdE neke e3ANE e Ayo] 23
3 A=EAed, AT L KAIBAA Y A% Rasd Fae ZY7(root
primordia) Aol oA, FAHE TYIrd HL Ex ZUr9 BRA Y
A(Leopold, 1955)cletx ZHdct. B NAASY ¥:7F 45 240 FAF &
Aol AWzl Edon WISx  FAIPed, o Adgrx Biaest
Halma(1937)7} IBAd] ZAIzt E<t AMaF Haie] Zust =g F=33ld U
& AR2 A4S § dvie B dAste 2ARA FE "akA AeAlgle] 1
sislojol & o2 Aztdrh

ol A2 RE ol F{FIH FE HME NAAGA 3y w2
- 27t g € € 7 AXG 22 2849 T/, T B
9 HH =1L 7 QAL Ml 84S =
olo} & Aolr}.

719 & AAF(OE 2)2 100mg/ ¢ NAAGA FAsle Aol 7P FAM
ov] thg-& 50mg/ ¢ Aok 1y Belels gl 500mg/ L ol FA P BolE
AAFo] FAHAE Atk €719 FAe & Aoyt oy Az P
100mg/ L olAl 74 ¥ Ao R vehd NAARS A4 Agf AT F7te
F719] Al g o] opn Az AFE FAAZA] dRelU. AA 1E
F2 AT vl AFolArt 2o AEEL el 98 F, E71 ¢ A
Z BF AFol 71 FU4W 503 100mg/ L A& FelA B#ke sy 2503 500mg/ ¢
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AelolMe dz7o vRadn. 49 BAF, 2EF % 1EELS 719 s
sRH™ 3).

Tap root Lateral root
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Y% dry wt
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Concentration of NAA (mg/L)

Fig. 1. Effect of immersion in NAA solution of Puyu persimmon on root
growth and percnet dry weight. Planted on March 5 and then
investigated on Nov. 3 1996.
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Effect of immersion in NAA solution of Puyu persimmon on shoot
growth and percnet dry weight. Planted on March 5 and then

investigated on Nov. 3 1996.

- 114 -

0 25 50100250 500
Concentration of NAA (mg/L)



- N W & O
o o O O O
-

Leaf fresh wt (g)

28 T T T T T T

Leaf dry wt (g)

% dry wt
N
o

0 25 50 100 250 500
Concentration of NAA (mg/L)

Fig. 3. Effect of immersion in NAA solution of Puyu persimmon on leaf
growth and percnet dry weight. Planted on March 5 and then
investigated on Nov. 3 1996.
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A 44 8 <o
Efade FEE NAAG A 2412 Bt AXAIZ F ALy A2

}Eg HEF dde 23 2.

1. 29 HA&22 93 4 55 250mg/ ¢ NAARMo|glo v, A=, 3
= D Al2Fol F7HERG. 2y A2 AB &S NAAE AHagoeza @
38 FA=HATG

2. 2% 9o £4AZFS NAA 50mg/ ¢ 3 100mg/ L o] FAsHe Hol 7HFT
ARon MAZ 27t UL =X 9 Yga oF RolQ}. a2y AR}
Q RE 1 Fx NAARA e A8 &0l FasAl &gk

Key words : NAA, X, X, ¥ausg, 27|44
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A3 3. NAAS BAPZ G ¥ 98 4% 2
s A

Effect of NAA and BAP foliar spray on rooting and
shoot growth

Summary

Root numbers per plant when treated with BAP foliar spray were increased
as the BAP concentration was higher. The primary root length was
remarkably increased at the 500mg/{ BAP treatment. Total root weight was
heaviest in the treatement of 250mg/¢ BAP, and was decreasd in that of
500mg/ ¢ BAP.

Total number of lateral roots was highest within 10cm and was hardly
observed lower than 2lcm from the surface. Total number of lateral roots
between 0 and 10cm was highest in the treatment of 100mg/{ BAP foliar
spray, and that between 11 and 20cm was highest in the treatment of
250mg/ ¢ BAP foliar spray. It is supposed that total number of leaves, total
leaf area, and leaf weight were significantly increased when treated BAP
foliar spray, and promoted the shoot development.

Number of lateral roots when treated with NAA foliar spray was higher
as the concentration was higher up to 250mg/ ¢ and sharply decreased higher
concentration than 250mg/¢. Trunk development was best at the
concentration of 50~100mg/ ¢, and decreased at the concentration over
250mg/ ¢ .

Total number of leaves, total leaf area, and leaf weight were significantly
increased when treated with 50mg/ { NAA foliar spray, and decreased than
those of control at the concentration of 250mg/ ¢ or higher.
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Light saturation point of Puyu persimmon was about 1,500 z mol - m?-sh

Photosynthesis was highest at the concentration of 50mg/ 2 NAA and 25mg/ ¢
BAP regardless of light intensity.

In the comparison photosynthesis rate on the position of leaf on the date of
September 13, higher position leaves showed higher photosynthesis rate for the
primary shoot. Photosynthesis rate for the secondry shoots was highest in the
lith leaf and decreased in the lower positions of leaf. When compared the
photosynthesis rate between primary shoot and secondry shoot, upper position of
leaf(7th leaf) was higher in primary shoot, middle position of leaf(11th) was
same, and lower position of leaf(17th) was higher in secondry leaf.

Light saturation point of primary shoot was 1000~1500xmol - m?®-s*
regardiess of the position of leaf. And that of secondry shoot was 500 x mol -
m?-s' in the 1st and 7th leaf, and 1000~1500zmol - m? s in the 1lth
and 17th leaf.

Key words : foliar spray, NAA, BAP, root distribution, leaf position,
photosynthesis, light saturation, light compensation

Al1d A A

Balo] 27152 FEH} Y FF, ABLS 5% 2 v 2 2R
g AEAY A Folth. o L ¥} HFL F£E3} YR FFE A
Fa% gQlole AEMY dEH £ ¥ JFS v
932 o]0 of3iq] olAF HFAQA Kol B A4t oy, w2
Aol 3 A7< ol4A FR 25 &AM AFo] IFE HIFH
HEFT 5, 1988). @2 AZHo2A &2 2 Aol oflF Hu, dgd g
T E57F AR 7] dEANERA S} FH, 1954; K#f, 1943; gE4L. 1955) o]4A]q)
A Aol vi-g AStL(FiE} FE, 1955), o) UG T2 A4 YL AP

r

Jh‘

O
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e R ol ol AERAA] 28 4lo] Mo f Aol KAvery and
Johoson, 1947; Biale and Halma, 1937; Leopold, 1955), AlolE7]\de] &ijo] &
g A7 A9 ok AolEFIE L 2d Rl P o(Feldman 1979). A& A
Aol AARAN AR Eo] F8E vl Pha(Skene 1975) A2 A ATh B3 A}
OEFIE AFeAM M3 A AP o= BAn Ue Ao
vEelctShah and Loomis 1965; Richérds and Rowe 1977a; McDavid et al.
1973).

2 dFoMe 2o AR Ao A4S 7171 913t NAAsH BAPS
BaA st e B2 A=} ¥ ¥ L ATl A% oo P4 vE e v
o AEFoRA ABEYGxEAL FhAge o w2 2 AXFIaR vz
Ag 2 AABR Pt

'
it

A 24 Ad+u§
peo Ug 2 ¥¥

AEAZzAAM Y A HIEY ARE HEH] A3t 1694 2F 9
o] Fdl FEEE FAAREZ AU 1997d 5Y 18Yd NAAE 0, 50,
100, 250, 500, 1000mg/ ¢ 2} BAP 0, 25, 50, 100, 250, 500mg/ 2 &40 A ztA|
3~5%&2 FAVIFE HY HAFH ojue) §AL 2uF AXIHP: o] ¥X @
A2 A, Az 4K F2 1149 59 AFHso zAsigh

FRAA e YT vE NAA9 BAPAH YA &3

NAA9} BAPE ZgxalF YA 382 AE3NI] A8t 10913Yo) F7A
€2 ZAAT. B EL DT 48] AiE 3UA I8 AH3Y B
£ 0, 10, 50, 100, 200, 500, 1,000, 1,500, 2 2,000z mal - m?-s'2 2Hsly
ZALI A

T3 R 307 2344 Qo) FEAY 54E FESI] H3td g 2
A7 99 13, 30 ¢ 109 28Yo)] FFAHEE A3 h olwo] AlSH 3
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&4 Z# 7] LI-COR 6400 2do]jct

A 34 28 € &
1. 2o wg gl B ¥

BAPZ A4 X 9§ AHEATF HAFrs F27 =€58 7o 434
Q fredate 1A A GUATHY 1). 229 ol BAPA T 7% 500mg/ ¢
o] ¥z #EAF FrisiHch Hele] A& BAPAHITE Atelrt A A
Ut & HEL 250mg/t BAPA FolA 7M1 EAKNSH 500mg/ ¢ A g+
¥zt AT B AF AAE AAEAE KR T AFF ol o
Scme] A EA] ZAGAAGF A A9 fFEo] nAEATH

A gl s Adaxe o] 7H A58 ot AFsin, AAGH A A
F2AL T2EolFes FAES URY F2 Y2 e UL B
Al2g e} 7 AR A F£8 aQlolaltn 3% tiButtrose and Mullins,
1968; Kliewer and Fuller, 1973; Richards and Rowe, 1977a). 12ju} A4} o
A3 A B350 Axe A2 EAGL root tipd] Fel AZsHA
HAyh Bgol RO YA WA IIE A8 /1A 89S Hslo 4L Ane
29 Fok BAE (root tip)e] &7t FARAZE o =L M F3E dEds
RolAdth. ATzt AlolEFIUR] BAPS] Ui ¥l 2 H IR (root tip)e] #71 &
7V E QdeE FVHIFLER BAPYE 2998 dAld £ de Re Azny
Ak 2 A9 AnME BAPe EdE Hae £8 F/HIAT T ¥EY T
2E At £8%5 Us €939 JI7t2 AEAY AV FUAAE HAez
FEEG. ol @ A7 ARERFE Bert A2 AFS A3 UL B
ol oA AAAE Alo]EFdo]l a3t gJctHRichards and Rowe 1977b)x= 7}
Ag AXNPE Xk A e AEFH gUFHo] v IFrtu(Kliewer and
Fuller, 1973) slgdtedl, clzigd 43

e m
o] Azl WAFA FoTUE 2L WY + Utk
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BAP foliar spray

T

0 25 50 100 250 500
Concentration (mg/L)

Fig. 1. Effect of BAP foliar spray on total root number per plant, tap root
length(cm), tap root diameter(cm) and total root weight(g). Plants
were grafted on March, 1997 and foliar spray conducted May 18,

1997. Root growth measured on Nov. 2, 1997. Data presented are
means of 5 replications with SE.
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BAPZ QM2 Fool e EY o) R &3o A7 IELIE ¥W 1Y 2
dX BE wel @ & Z24E 10cmoldelA 7H3 ®3konl, 2lemolstol e
Zz0] Ao ZAex YU AE2EH 0~10cme] F =249 EXE BAPES
100mg/¢ BAPE ZgAIeRL o 713 Bow, e 25~503 250mg/ ¢
BAPx 27t 18y 500mg/ L) LEE MTAME 229 47} 23819 %
A3tgth 11~20eme] % 24 250mg/ ¢ BAPA YA 77 74 g%tk A
EHozRE 0~10cmuldE 25mg/¢ BAPAH&A-E o 273 05cm o}z
0.2cmoldte) 22471 7Hg Btod, 43¢ e 2] o2y, 0.2~0.5cme]
224E 250mg/ ¢ BAPA 2| 7oA folsid Bt ABEHRSZRE 11~20cm
o] 228 ¥ & 250mg/ ¢ BAPZ dAl el FolMe AH 0.5em o3 0.2~0.5cm A}
olgl £Z47t 7Hg ko 0.2cmoldte] S5 FA e FoAM 7HE w3kt

BAPZ QA3 sxol W& EY Zol € FIYAFTHE Wl £¥& 27 19
314 RE ulgl 2ok & 229 AAFL 10cmolyol 7Hg RANYL, 2lemol
e Ao Z=To) =A3A FUtt. AFEZRE 0~10cme] F 229 MAS
€ 100mg/ ¢ BAPZA A gl FolA 718 EAYSH, b2 25~503 250mg/ ¢
BAPAI 2|7 ¥tk 2y 500mg/ ¢ o) T¥E A FoMe &2 A Fol 23]
Zastgoh 11~20cmyl &2 £ AAFS 250mg/ ¢ BAPE A gl ol 7H3
Bch AEHo2RE 0~10cm e SIA4AMF S 2730} 0.5cm o] 0.2cmo]
3o} 2% 26mg/ ¢ BAPAE|ToA 71 RAROY, dAY AFE B o
A1, 0.2~05cme] &2 AAFL 250mg/ ¢ BAPA T A {3tA F7138lA
th. 250mg/¢ BAPZ @A T 7% AEFOZREH 11~20cmuie] AAFTL
0.5cm ©14# 0.2~0.5cm Atole) 7ol 7134 BANoY, A 0.2cmo|3le] =2
F& FAYTANAM 71 FANSH 50mg/ ¢ BAP F=7tAE ZAstst o ol
dqrE TE7} =245 S

NAAZ QAo F F2 DAFE 250mg/ L 7HA] ¥57F 5248 ggton
I ol FEAME dA3 HAAT E29 BAL EI359 s Aol
dev o A7t AU A9 ol 250mg/ L AA] FEI felrl AN
oy aFEAME 238l8 JAEE FFolU
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Fig. 2. Effect of BAP foliar spray on secondary root distribution as affected
by root dimeter{cm). Plants were grafted on March, 1997 and foliar
spray conducted May 18, 1997. Root growth measured on Nov. 2,
1997. Data presented are means of 5 replications with SE.
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2 A7 100mg/ L 74AE Frhslg oy 2 o4 FxoME A3 gAY
=3

L&A B E, el L YAFE Z/AINGE AL oln] 2wl g
(Avery and Johoson, 1947; Biale and Halma, 1937; Leopold, 1955). 22} @
Aol BZE2NE YaAME Lo Folld A" 83AQ cofactors7t 8 750
(Hess, 1962), 2 $413 45282 don sgch 23 g W2 azo)
e FAL BE FFWAT AZE Aot Ued, wIo] AHYE H
rosa-sciensist ©|2|t cofactors Rt oy o] AdEE FTEo HAY
ot s HMors} Zieslin, 1987). 2241 ao] wah wzte] w2 wge
Baile and Halma(1937)o] citrusellX R R S To) wratr] Abgsk zpol7t
AN Hee A FZA NAAY F59 d4 27890y 57 YR =
< Bgoe 238 e 4ol AAHUT T FE AGAMelo] F wZ e
2jAl= ZY7l(root primordia)e] WS w& A)AAl(Leopold, 1955) dj&a Ao
2 Az,

o4 AA2RE LZAF FAAMAEE T Wa e %{AIZJE}E Rne &
T AT @ A2E FANA) J4F nFEES 284 HIy: 2o aHE
et e &Ale] M2E2AaRE 3 FFMors} Zieslin, 1987), xaA]7),
A2 Agdeld He)rztge ¢ 53 e @3z g 43
F Ael7h A& Holth wald B AgdME NAAS 59%¢d 13 2 gst
Ao, HEAZ] R B Foll BIEHD B3 o7t YL Ao B
¥ S B2 477 o]0l BZE AN £ Y= T FAFJES AL

+¥ o%
+ AE Aol

flo

Q.
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Fig. 3. Effect of NAA foliar spray on root number and length (¢cm) per plant.
Plants were grafted on March, 1997 and foliar spray conducted May
18, 1997. Root growth measured on Nov. 2, 1997. Data presented are
means of 5 replications with SE.
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2. Ao A&

AA 79 YKL 50~100mg/ ¢ NAAZ AT 713 F%ker 250mg/
tolde) BEAE BAS FLARATHIY D). AEA] F1E 71y 2
SRE o SR ¥ 2R PR uuy A, J1¥E Omy/ Lol
A 100mg/ ¢ NAAR 2| 7742 Hl&alg o1t 250mg/ L M) 7& @A3 Pasiach
9xE A8 GAEG vsd Aol 122 NAAN o) o9 WALAF
o Mt sRucE Fare 4G N e Rew AR 23 A
BAe) AF QA 507 100mg/ ¢ NAAZQA 2 Fol A 7hg BkEwl, oleid 2
T NAAA Ol o7 S Eshebs AnEs Aol A

BAPZA Mol o7 73r3} 22 AZA e AL 100mg/ ¢ M PN 7 T
Afon, 2R WA 24 1007 250mg/ £ o) FEoAH 74 2AUG. of
29 Z3E BAPE Zxe) B4e &3A)71tHKrishnamoorthy, 1981)& 2.3t
AR she Aok

NAAZ A o3 B4 94, 998 L 4F L 50mg/ L A TN frels
A Z71etgon, 250mgy/ Lolae) SENE HETFRT Baste NAARRA 2
b AeR ggye 2ate JAA Rz AREaY 5. I FEARA D
HFHAE e 250mg/ L A 27 B7HESE QAo O olge] FEAME 23]
A a5k e8Ae fgdA HA4sY) gEe Yo YT PG WA Y
£ 02 R, e Qe 284 At AUl AFe FANINY 82
o] ] 2373 AdAAZIdn 3P chKrishnamoorthy, 1981). ¥ A7 AT 1
Fro NAAAGHIE AA 949 dude 22 Hzguds 848 2247
. d47t ZAHA0E 23e 2719 AR APl dAHYDE 2L du)@
.

BAPZ @AM 9% A A4, A4 AWH L FF 100mg/ ¢ A 2 Fol A
foAsA Z7kste] Aze HFE AN Ao AZAKY 5). 2 4B
BFYAH e BAPS AMegozA 233 gasigoy FFAT S LG AY
< 17 AU

o
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Fig. 4. Effect of NAA and BAP foliar spray on shoot growth. Plants were
grafted on March, 1997 and foliar spray conducted May 18, 1997.
Root growth measured on Nov. 2, 1997. Data presented are means of

5 replications with SE.
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HE AZFT AClEFIdY AU IFE Hasd Qo) 4o Fhdy
© A0 F Hol AEFURFE 4o NMEYFE FE8l Qo] 9AF] AN T 4
AEE 3l AZEFS A 7ItHKrishnamoorthy, 1981)1 3}t B 34
A%x 100mg/ ¢ o)) BAPZA YA EE FFAAHE Z7HAZ e, 2 90] Alo]
E7CY MEREE E€ AEPFER 9 AQR w32 2P

sjutetr], g el T AEE FHol AL AKsn UE 7IFdE Zol9
Aol AAsY Hols A7 Folel Aol &8 KKrishnamoorthy, 1981)
T 3 gotAl A o Folo] AFE7 AL HoloA FAH LAl F
718 S4 olFE 3] W) Fold 28 4lo] Yol ZHE]o] Zole] AL oA
don s oldF d@4e Aok dYolztn st Hols: AMAAG Ho}
dA F4" Edol 7718 FA1E S JASHE HolsMEZo] AMAMLG B
TAME 3 T2 NAAZREEE A § F739 Qo] FAHE Ro2 Hol

NAAZ} otol U ol ZHslo] Folo) HFe AAZY] WE Ro2 2
gtk E@ BAPH el &alA oot Zrbskgn. olaid Ase s o

f71e QAT AlJEIId Y] 45atg B A FHol A AL, o] F
7HA aQle] ZAHHQ 8 Aojzk(Skooge} Miller, 1957)= Rt Yx|dhe Aol
Act.

3 B Ax7t A JHA] WygoR 43 EEE 8] wRo 2a) Alxw
o A7I7F AR AF9 Faoladtnw s HKliewer and Fuller, 1973;
Richards and.Rowe, 1977a). o]2]gt Q12 x4g4x o A8 A7) E2Q
5L R FAHT, AR A{E FJAA 7l B AloEFIIL A
ARelH GAEY) BB BAHY Rolth T2 BAPAQA G 9@ oy
o] F7F AU FoA ZA DR (root tip)oll Wt} G4t ZAHHUY 6)7] W)
ol Qo g3l FAHE &0l AIEZE olFHol ZTHRo| ®o] YY)
HEY Aoz F29g TF A¥Ee NAAMEd 93 xAHRe &2 7ts A
379 F28447 Bolzleng, 22028 FAA Alo|EF| o] ALY
Aol ol2@ A7) AFS2RE RIYJ} VX YL A= AL
A 48 AelEIde] FAHol Ith(Richards and Rowe 1977b)1 Ajzbsic).
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Fig. 5. Effect of NAA and BAP foliar spray on total leaf number, total leaf
area(cmz), mean leaf area(cmz), total leaf weight(g), and mean leaf
weight(g). Plants were grafted on March, 1997 and foliar spray
conducted May 18, 1997. Root growth measured on Nov. 2, 1997.
Data presented are means of 5 replications with SE.
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3. 3PS 9FE vixl= NAA9 BAPAH AR ax

NAAZGA AT FEHYE o 1500umol - m?-s'Yck. 9ol FPHEL 3
Lo TAQel 50mg/ ¢ NAAA gl toj A 7} Etenl, 5003 1,000mg/ ¢ 28] o
M= F3Y, 1003 250mg/ ¢ M2l Toll A 7h Rkt 7). BAPE A 2o 2%
FEAAEE FAYd Aexe] 25mg/ ¢ A relA M =03, 1 T2 250mg/
¢ o} 500mg/ ¢ oiME FPE Aod, A FER 50mg/ ¢ ot 100mg/ L oA R3]
3 FAsAYG Fxol BE FHLEE HAAHSZ v BE {FAH HFel
o}

At EFI & 2GRN Aol £719 HADRgA 2HE3te Az AR
& ZRAIR, LEAFE FFold HA7leA FA =] R WA Fa
a8 FPciEvans, 1984). =3 #ejol MxE F3AE-E §7] wio) ¥ral Alx
deo] =s7b AME A Zgdolgm stgchKliewer and Fuller, 1973;
Richards and Rowe, 1977a). 42A] AlolEF Y2 £5& 2433k Wl 9
F B3FAI8(McDavid et al, 1973), &4 9 #A(Carmi, 1986), ¥ 7|F3AAE:
(Blackman and Davis, 1985) el o&jA FFA-E £AAY Aolzln 3t
e A9 NAAZGA e 3E48E F7/HZeng e osix @44 A
olEzle] Agoletn AZEY, BAPA YAV 235l8 FFAHES FaAAG. o
3ol AR NEH AFREE s Fastd, Ul ABA9 o] FUlsly 718 S
2g RolnF FA3] HA FHAHELEL #2E H(Loach, 1988; Machida et al.,
1977; Negishi and Satoo, 1956)c]n], Alo]EF U} FAZFAQ Zdo] oz
(Okoro and Grace, 1976) AlolE7Id 2] Aaasst ¢ =& AHolth 2y 2
@A BAPA & th& ZFote] FFA S Xole AEAY K4, 39
FEz3, HYArl §F A 7hA #7480 #AF Zoln, BAP MF A37]
AT Fol 2AEALERE O ARV YL AolR wH.
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Fig. 6. Photosynthesis rate as affected by NAA and BAP foliar spray and
light intensity. Plants were grafted on March, 1997 and foliar spray
conducted May 18, 1997. Root growth measured on Nov. 2, 1997.
Data presented are means of 3 replications with SE.
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4. FEQ FP4E 5
g o) Aol 71t Bat AZAY £ WEFFOIM 90-95%E 25
.‘

c3
T o ole TRt HZ BHAE A AY FFSU, BN

o A e
2ol eA Pl 5 HAF A2 FYY ATl BAlo] wolhL Ak

i3
9e AuiFol A LAY o2 sl 69-79 Alolo 2a WA 7}
BPPT. oA} AFAE HATHY FEARE Fodln, I ZEol A ¥
A=A e Aoz UdA Utk ola AFAY ol§ JHeAdE FEFHN A
F3 o1z AR A A F AE B 5E4S FES 2H2Y 8), 3G
S2RE 2¥MASG 5HA I FIHe] X BARLl 23k HFA ] FPA§ol
R a2y 1184 92 Hsdtdod, 1795 9 109 289 SR A0 3%
dEol FAdAT A9 AXNE F09] FHAESE 99 134 FHEHAE F Sl
= 7H8 3 17THA Qo] F@Aol FAsAT 99 30¢ 3 109 28U B
HAEE A do AXE FIA L) A Holrt ANtk oA BFX S 11
$2 FIe A3 v BFolRou, RAMA] ] FAIQlel FEG AAHe
B4Eol FASAT £ 23R WA AL 99 13¥RT 9Y 30Y 9
ZAE Zlol FiEo] S ER 24 AE 99 13U7x) A A%
HA ¥ Aee HoZd

2] AAE FPAHES 99 18394E JIFo= §lo TP A, FHe 494
A5 FHAEC] EJXHIE 9). 28y o3 PR 11HA Q9 FiALo]
7P =%ou 1 o3t g 238 FHALol BAsAh Fiu 23 AFA
o FAEeS wnd THA AAE FIo) =3, 1IMAY L FLdRou
18R & 238 214 A9 FFA 8ol =t olalFd AF}e F7H] A9
ol @l :3gtte AL & 5 AN

BUAL &L FHA A9 Aol AE9 Folud EF T FAHQA 8] F
23 ti(Hedley and Harvey, 1975). Z22v FEA48LS ¥ WHzHAn §7389
of wetr zlojzt Qeny, AAHAHQ WHo|(Murakami, 1978; Gordon, 1982)0) w&
BHA Azte A A, g, A3 L Ay, 48, X0 o FHPYHY 331
A 59 AAAHYD HEA Y AALY DA T A F=ckGej, 1970, Satoh
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and Hazama, 1971; Fraser and Bidwell, 1974; Kriedemann et al. 1976; Hall
and Brady, 1977; Hodgkinson, 1974; Bassman and Dickmann, 1982)1 3}it}.
EY dutdoz IR A FFEe Frisked, A B9 Qo] 25%e) A
80%= #gd o FFAHL 45 /18 O F 434 WA Yoy} 43
F FaAHoz P23 rHSamsst Flore, 1983). ol el Ans Fdsiw 93
o] L 99 134 olF o] FHFAF 8] FaslPo, 22 ARZAE 99 13Ywh
© 99 30€dl FHHEo] B2 Ao Mol oA77A Y AKo] o]Fo] A&
Aoz Aztdg.

Fe Fxshge 9o ARl @AYl 1000~1500 zmol - m® - s k. 23
AZAE #9138 TAA G 500umol - m? - s'el A FEIHA TR
U, A4E 113 17894 9 F3re) 93t ohazbA 2 1000~1500 £ mol - m? - 8
9 FxolM FEIFP =EFAKIY 9). 9 FES FFA4HEL 1000 ¢ mol -
m?. s'7tA] PFEst S71g =2 ndAd oz PFAEo] Z7HDen Herder and
Rom, 1989; Lakso and Seeley, 1978) & C348¢] EAJ(Thornely, 1976;
Thorpe at al,, 1978)3 TUd AFAAH H4F I FEsPol L o AHu9
BHYEE Holu, =g W& FEdAM, A& Ye FHL U E4L U
el dtKHiroi and Monsi, 1966; Horie and Udagawa, 1971; Kumura 1969;
Haraguchi Shimizu, 1970; Iwakiri and Inayama, 1975; Bonhomme et al. 1977)
3 sisied, @e Atex 23 AFAE 29 THA e B FmolA 129
A 1THA e 52 FrdAM FXHYS veidlo] 9% 23S AU

FEAAHL 29 TAR A2 23 AFAE o Egpo} 129 17THA e F3)
8 9ol ¥ =it dtHo R PR P Wl ¥AHiroi and Monsi, 1966;
Marshall and Biscoe, 1980a; Winzeler and Nosberger, 1980), 9 WAjZoj 237
%) 2(Sato et al.,, 1978), 22 H%7171x] P A(Constable and Rawson, 1980), &
HAMPE YA FEYH L FH3 Fasn ASEH =3 E F
3| Z7}cLudlow and Wilson, 1971; Malkina, 1976b)z st¥t}. @z =31 9
o FEFFL Y HARAAAM Ao AN AYZ7HEY D Al 2713k
A=715H =87t Ae 43 F/te Bt dxs 4
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Fig. 7. Effect of leaf position in branch and senescence stage on
photosynthesis rate. Plants were grafted on March, 1997. Leaf position
on branch was second, 7th, 12th, and 17th from the top.
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Fig. 8. Effect of leaf position in branch on photosynthesis rate. Plants were

grafted on March, 1997. Photosynthesis rate measured on Sep. 13.
1997.

22 A= 294 duoE TAR Yol ko, 1WA Y& Fasyw 174
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A48 8 <9

BAPZ @A e o AZAD BaAL: $E7t 5242 Z/ea. A2
Zol BAPA2] 79 A< 500mg/ L9 1 Tox A3 Z/sidc &+ BRELS
250mg/ ¢ BAPA 7ol 743 2ARO R 500mg/ ¢ N TFE ZA At

% 234%E 10cmoltolM 74 ¥ston], 2lemolstel e ZTo] A9 2
84 Yk AF2EH 0~10eme] £ £24E 100mg/ ¢ BAPRQAM A 7}
Z Burt 11~20ecmul £ 224+t 250mg/ ¢ BAPZA G 2l7t7) 714 gt

BAPZ QAN Elel g HA A%, dA 9HA 2 ¢F S 100mg/ L H ) FollA
frosll Z7lete] Az 4L A Aoz YZEY

NAAZGA o] g 22 B4+ E 250mg/ L 7A F57t €4S BYon
2 olgel sxoME A3 FiUT E719 YKL 50~100mg/ LA 7HF
Fto o] 250mg/ ¢ ole FEolNE FAsAT

NAAZ QA el o AA A4, A4 YdBH 2 WF & 50mg/ ¢ M TN &
stA Z7sNon, 250mg/L ol de) FEME HETRT FAsA

o7 #R FERHLS o 1,500umol - m? - s'Ach FFHE L Fxo WA
glo] 50mg/ ¢ NAAS} 25mg/ ¢ BAPA 2] 7oAl 7H¢ =ttt

Aol YA FPAHEL 99 13YL J1Fo2 st HmP AW, FS A4
A4S FPAE0) &S AU olx 4PAE 1184 Yo FEYE Y =
tout 1 o3t} Q& o33 FHA Lol FAHAG. FI 23 YA B
Aee HTE AAATAA)S F3hol Bhod, 21 1MA)e FAsNoY
FAQATARA) L 20 FA o} B4 Lo B

o) FERYL Y] YAl BAYe] 1000~1500 mol - m? - s Qe 23}
ARAE #9 13 TAH G 500umol - m? -5, H4E 113 1784 A
1000~1500 x#mol - m? - s'o)QAt}.
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A9 1. BguTe) 49 - 48 540 B A7

A studies on physiocecological characteristics of Puyu’

persimmon

SUMMARY

Experiments on the leaf characteristics have been carried out in sweet
persimmon cultivars. The result obtained are as followings :

Mikado and Daean Dangam were the largest for leaf length, leaf width,
leaf area and leaf weight in all cultivars. The largest leaf stalk diameter was
observed in Mikado, but the smallest was Ro-19. For the index of leaf shape,
Ro-19 showed the largest but Mikado showed smallest. For the content of
chlorophyll, Ro-19 cultivars contained higher but Mikado contained lower. In
average for all cultivars, the contents of N, Ca and B were low, that of P
seemed insufficient and those of K and Mg were difficient. However, the
contents of Na, Cu, Zn, Fe and Mn were morderate. The contents of Al, in

particular, were high(81-148) for all cultivars.

A1d 4q A4

©7he g B 5ol wis Y 714 59 A @326 g 2 o
Fe LE F52A, 58 LEE PR 48 AAYE 229 ANLD 3
o shuteltt. =@ G@zte OE g 5ol vl AuET Y EEo] thksA
3o} ol2 A& AuiAdE 33 P ok LAY G2 QoA A
HI e P, B 999 H@Fs)Lo| 21~23C, 1099 HF7)Lo] 15Co]
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el AalA Azt 7 vhE Aujxdo] A Hoj)

ol d Aol AMEFTH AAd FPHe AAHoR A AFD Aujx)
AN TLF FFol AQuiElE2 S8 SRHF A7l BF o FFEEE B
7] o3¢ Aol

HT AR del A9 LuFo) FFTIAUAN GFS AMAAE F43]
THEd M2 FAA7 gdige] tx Yok a2y 3 K9] FHEAHS 1Y
T EFFO Y A7AAE A AR Jyolxn, Frte AurlE £F dE o
ol ¥3E IF 5o gl

oldl & dv< tuaddA Auirted B9 10 FZFo s o
2 9 % Aol g e 2 YA 54T Ao AujBory] slxAse
gg3tna 2 APE AAsgEd, old g B A= g8Ho 1 Ans
Hushe upolz, e @ ZAME obd FHAIZIZE HA o} 119 2o §
g3t AIG Foll 1 ARE B o Fo|d.

A 248 A7 &

2 A8 99MER AR -A5d AAd 9 F3E 9S 994 A
ato] ARE-3l9
1. 99 A ¥ 5424}

FAAEE Frdd @7 10559 7HA Aaid Fyd 9 59 992
15704 AHH3eh AHE A2 A2E 7] A vg BXol ¥ & h4 ice
boxe] gol APAZ 4t F Al 9% 2 AL A2, dHAL Green
leaf area meter (GA-5)F Al8-3ith 52 A M, dFAFE UE + YA x
10002 73 4 FA 2 HHAAL caliperg A48 Y, d FAE 504
33t HH3H .

2. 9 9] chlorophyll ¥4

54 A HAd 2 2 gg FEE AF s polyethylene film Ex]d)

Wol &4 2d¥ F YA ol Y2 punchZ punching § ¥ 80% acetone
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Aol Wof Ytdol 72417 WX & 2 MAMZ FH3le] spectrophotometers
AL8-8tod 64Tnme} 664nmellA] FAXE S, Among] F Ao oA F}F S
&SR
3. A9 R A

de] FEI|MH4E £ NE Micro kjeldahlg A18-§ Z{HYoz 349z, P
Vanadic acid®] © 2 spectrophotometer& A}4-3}d 436nmolA FJT & &35l
AFsl¥dtr. K, Ca, Mg, Na, Cu, Zn, Fe, Cd, Mn, Co:= Atomic absorption
spectrophotometer2 A F3}¢ . B= curcumin'dd] 23 spectrophotometer
540nmoilA] 18]3 Al= 530nme]A A3yl

A 34 34 2 2F

1. 9 B3 54
A4 Table 194 ®® o777t 20.15cmz AYQ 2P, gty o)
19.32cm2 th-oith

Table 1. Comparison of the leaf length and width in the cultivars of sweet

persimmons.

Cultivars Leaf length(cm +S.E) Leaf width(cm +S.E)
Gosho 1540+ 0.7 7.85+0.3
Mikado 20.15+0.8 9.52+0.4
Aichi Fuyu 16.36 £+ 0.5 8.39+0.3
Zenjimaru 1543+0.3 8.05+0.3
Daean Dangam 19.32+0.5 993+0.2
Ama Hyakume 12,58 +0.3 762+02
Nishimura wase 16.75+0.5 9.12:0.2
Ro-19 13.16 +0.4 8.87+0.2
diro 16.16 0.3 8.75+0.3
Fuyu 1491 +0.5 8.10+0.3

- 147 -



223 FMEL 1258cmzEA 71 Aok FE L digtd o] 9.93cmeol 1, vjy}
L= 9582cmyon EF HA| FwEo] 7.62cm= Yol 7MY e Aol
# A4 (Table 2)= Ro-197} 674%=2 El4E L o|F1, thgo] WL $9n o
&7F 50.3%=2 93t AA dveigt. g AL nstesl 145.8em®  digherziol
142.8cm’2 3on FM2o] 733cmz 1A AW 1 9o TEL AT
A% (Table 3)2 uigtdrzto] 4.46g, nlFlE & 4.36g02 Hl£slgon Ro-19%%
< 26g22 71 /Y. 49 FAE AR/ 0.71mm, AAMgHo] 0.69mm,
- 068mm= Hlxg HAFolAn MEFAYol 0.57mmoln oA} P
0.58mm= F3| zA Jetyid.

AW A 7<Table 4> P|7}E 3.25mm 23 2L iterzo] 32mmz TheolQ
I, Ro-197} g¥e] 28mme 714 7HET Beo2 ol4vl 29mmE sle A%
o)t AW AL nFx7l 1.89em, N RF 1.88cm, -F 1.78cme ¥, A}
e 11l4em=2 Ay Aol 714 o thgo] Ro-1924 1.25cmytt.
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Table 2. Comparison of the leaf shape index and leaf area in the cultivars
of sweet persimmons.

Cultivars Shape index of leaf (%) Leaf area(cm®+S.E)
Gosho 50.30 100.77 +4.65
Mikado 4725 14577 +4.75
Aichi Fuyu 51.35 105.97 £5.05
Zenjimaru 52.90 10061 +49
Daean Dangam 51.35 142.76 +4.95
Ama Hyakume 60.65 732727
Nishimura wase 54.45 109.35 + 3.85
Ro-19 67.40 96.44 +4.05
dJiro 54.15 107.315+3.75
Fuyu 54.40 90.02 + 5.95

Table 3. Comparison of the leaf weight and leaf thickness in the cultivars
of sweet persimmons.

Cultivars Leaf weight(g + S.E) Leaf thickness(mm)
Gosho 3.08+0.3 0.58
Mikado 4.36+0.6 0.63
Aichi Fuyu 3.46+0.2 0.71
Zenjimaru 3.02+02 0.69
Daean Dangam 4,46 +0.3 0.64
Ama Hyakume 2.21+0.1 0.67
Nishimura wase 3.03+0.2 0.57
Ro-19 2.60+0.2 0.58
dJiro 3.33+0.2 0.58
Fuyu 2.81+0.3 0.68
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Table 4. Comparison of the leaf stalk diameter and leaf stalk length in the
cultivars of sweet persimmons.

Cultivars Leaf stalk Leaf stalk
diameter(mm + S.E) length{cm + S.E)

Gosho 2.89+05 1.68+03
Mikado 3.256+0.5 1.89+0.2
Aichi Fuyu 3.12+05 188+02
Zenjimaru 293+04 1.14+02
Daean Dangam 3.20£04 1.77+0.1
Ama Hyakume 3.14+04 1.34+0.3
Nishimura wase 3.09+04 1.34£0.2
Ro-19 2.78+0.3 1.25+02
Jiro 3.20+0.5 1.33+0.2
Fuyu 3.01+04 1.78+0.3

2. %49 99| chlorophyll®] 33

Zz9 Qo] chlorophyll §a& (Table 5) 2@ chlorophyll §32 Ro-197}
255mg/go 2 BT, ol47l 2.34mggE TR O E Bton, nlFlEE 1.72mgg
o2 AHg 7Jgo|itt. Chlorophyll a 3-8 B Ro-1971 1.54mgg= gFo]l B
Skil, ojAivl 1.52mggo 2 thgog Bgoen, nilsy 1.08mg/go R total
chlorophyll ¥#3 e %2 uehlildh Chlorophyll bel #Fee Ro-19
1.01mg/g, AAHE 09mgg ol 1, dided vjile= 0.63, 0.64 mggd el
o 7}%4 Q2o chlorophyll asl tha} b 1/29) §ako] EAsAt.
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Table 5. Comparison of the chlorophyll contents of leaves in the cultivars of
sweet persimmons.

Chlorophyll (mg/g f.w)

Cultivars -

a b Total
Gosho 1.52 0.83 2.34
Mikado 1.08 0.64 1.72
Aichi Fuyu 1.20 0.70 1.89
Zenjimaru 1.33 0.90 2.23
Daean Dangam 1.16 0.63 1.79
Ama Hyakume 1.36 0.73 2.09
Nishimura wase 1.18 0.59 1.76
Ro-19 1.54 1.01 2.55
dJiro 1.22 0.84 2.06
Fuyu 1.46 0.81 2.27

3. 99 =AY Fr14¥ ¥F

%8 99 FLMN) YE(Table 6) d FFF ofxPH 2.38%, Ro-19%
206%= HFolA:, 19 FFE FFIAAG AMP05)2 JAEH 0.17%=2
FolAd, MEXAYL 0.04%2 /b4 AHsgxn, 19 EFFL REF Hyuct 2
gdK0)e A FF2 dF ZeldEo] 0.05-0.19%=24 Hudoz APAHE
BT ZE(Ca)2 o4 1.08%st NARLR 1.4% WAl e 4FFL FHFo
AL, U5 0.58%sk AF 0.9%%] Wl e 6FFS &P AuA sk
UlEMg)2 AF 0.016%9 HEZA 0.02% HAWA A 2FWIAYL el
. HEFNa)2 dAHE 0.022%s} vl 0.32% YW ue] BESo] d EZo| A
Foluo

TeCu)E A&Ex4 6.5ppm3} fAFf, £& 15.0ppm Alolo] UE 5EFL
HFoIA, HAHE, Ro-19, %2 24zt Sppmo 2 B8 1, nlslxet Fuge
33 3.3ppme2A] ZHFAHTH o}A(Zn)e 30-65ppm Atole] EEL HFo|Y
3 27 17.5ppm, vl7tE, HAEE 20ppmo 2 AYAE ATk FFe) o4}
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Table 6. Comparison of the mineral contents of leaves at the cultivars of
sweet persimmons

Cultivars N P K Ca Mg Na Cu Z2n Fe Mn B Al Cd ©Co
% ppm

Gosho 1.720.11 0.15 1.08 0.028 0.026 10.0 30.0 170.0 61 382 1079 3.25 0.57

Mikado 1.64 0.11 0.19 1.18 0.028 0.032 33 20.0 1375 28 415 1343 40 0.55

Aichi Fuyu 2.38 0.17 0.15 1.40 0.026 0.026 15.0 60.0 140.0 20 40.5 1229 0.75 0.70

Zenjimaru 1.490.14 0.12 0.68 0.022 0.022 50 200 1100 66 236 937 6.0 0.36

Daean Dangam ].81 0.10 0.09 0.91 0.020 0.026 13.3 550 1125 47 469 1263 2.0 0.42

Ama Hyakume 146 0.09 0.06 0.58 0.022 0.026 3.3 400 825 43 401 867 0.75 027
Nishimura wase 1.54 0.04 0.09 1.17 0.028 0.026 6.5 50.0 1405 76 57.8 1357 0.0 0.58

Ro-19 2.06 0.14 0.06 0.80 0.019 0.027 50 30.0 1300 58 435 1342 0.0 0.34
Jiro 1.74 0.09 0.08 0.99 0.016 0.031 50 17.5 1405 57 412 1256 0.0 048
Fuyu 1.75 0.14 0.05 0.86 0.020 0.029 15.0 65.0 150.0 45 38.5 1295 1.25 041

170ppme 24 trFollx, M= 82.5ppm3} 7f 150ppm WSl Ae FF
< HAFo 2 Yewh. WHMn)2 MEZA o] T6ppmo 2 tFo|Q, fARFE
20ppme 2 713 HJUo. F4B)e LS 46.9pmI} MEz4AY 57.8ppme ©F
ojT, MAIEL 23.6ppmo M J1F AYIAYT EFuEADS EE FFd ¢
FolAoh. Ft=EE(C)2 HALENA 6ppm 0.2 Fol Uty 129 FFL HAAY
ez 2t 32 E(Coxe hANf7F 0.7ppme 2 M4 @ FHE FF
< 027ppmo 2 73 HAen 1 9 FFL 0.34-0.58ppm H 9ol YAt

A 44 1 F

1. 99 495 54

#ol Qe F3ol wal 2oo) e HY¥el BD $5% 4%39E A o
J E4e UBEAA 99 4z 713 de $go] may zrld) FAslo Yol
1M AREDY L 450l RoIE Yol B sl AR A WolNE
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Aol Yxiaolch.

942 B (Table ) vl7ls, vy 5 ool 2 F%ol Aol 2AT
BUze BREYAY ol F2A #4804 /198 2 2tk A= e 3
o)t QA4 (Table 2)= Ro-197} 714 e} 8o|QAn 248t 8 To) 23
"olgedl ol Yol #7] Mol FHAL U A%l oM Farlwoz
Hel 9% 2 4RI Hust Fastn Ay ige E38 U 3
dist d 4ARE BAAL RuE At GPAY FFASE @ FAD o
#7t 4242 Y W4E Atk olg o] 1949 gude] How g1} g
T wewWol: BHYo s HoT UL, RHe 139 200g HAY W 159 =
£ 25-309 =7 WeHGT A 4% (Table H WAV, nl7lEst ol
Hde] RASH YT FAHL Mo Aow AFE AWe VAL Yelu
o GETAS gUAe BT EFol AY F4T D o)k JwHo 2 A
@A} Qvka 2ok

2. 2 99 chlorophyll 33
chlorophyll &#2 EY, AHZIE, A6 waty g 94&e Feu 53 @
o] chlorophyll o] £2 AL WYL o] @2 Eslatgol 714 Fo38
%o "Mz & zel7b dckn Edh Chlorophyll a (J=4) <
chlorophyll b (#54)2] vl 3:10] YrHAY B AHoME 219 A e
Wt

3. F3% 99 FIINE P

FFol wat zol7k Moy B AdAA HIFE FHsE ALe 238~
2.06%7t HFoldx, A4k 0.13~0.14%71 HZo|t}. el 0.05~0.19%=H A
A0 2 ARYHE HEAT 2~3.75% 7AAE A& Folof @ AEL o
& 1.08%, HXEF 14%c= HFolw ZME (0.58%, 213 0.99%9] HY= 15~
101 7kA AjujZFE seiok @oh olavlge AEE =2%7h AYPAHE0.017~
0.029)49 4 0.3~0.19% 7}x] Aluj2kg o] AlR3lo} & Ho|tt. YEFL n7les}
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0.032%% AAHAN A EZol AFolY. el A&z, AT, ks, gue
2 3.3~5ppm WA 51~150ppm 74A] o AlMlsol sn 1 o EFe AP
olty. ol A EFol HF (30-65ppm)olut 17 sIFHE, MAFRE 20ppmoz
AYAeolth. 1822 25~100ppm 7HA Algo] 2 7HG. e A TZo] M
o2 vdehgth W3 94 A EFol Adolnh. Bak NEXAo] 57.8ppmo 2
EStT HA@EE 236ppmo 2 7bE @r] wWEel 50~200ppm HA 2WE 89
. 40 FL FUE 86.7ppmol A A& ZA 135.7ppm W o) 30} Ee Holn]
6.0~30ppm HA A 8FL Fojof B}

A 54 8 <o

SHYT FFE Qo EAE A A 2oe Oy 2. E34 94, 9
%, 993, 432 vy, dLDdol A I AYAAL nFtest Mg 323
RO-197} 7} Aot AHASFE E5F Ro-19 71 714 #Hon ol o) 7}
% Zskch. Chlorophylle]l §ake Ro-197F ®tth 2y miste TE2e Mo A
Rk FF AAE BN, Ca, € B g2 Hon, Pe o3t A& Agoldn
K 9 Mge A¥olUdt. a2y Na, Cu, Zn, Fe, Mng ol E3] Al ¢
¥ ZE FFo] 81~148ppmo 2 it
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A4Y 2. 56 A ER 2 @HE vE £HE

-2
Effects of pollinizer on fruit drop and quality of 'Fuyuw’ persimmon

Summary

Effects of pollinizer on fruit drop and quality of 'Fuyu’ persimmon are as
follows. Physiological fruit drop rate of non-pollinazer, Diospyros Lotus L.,
Wild persimmon, Nishimura Wase, Mikado, Bang Gosho and Zenjimaru were
50%, 67.3%, 11.1%, 22.9%, 32.0%, 34.0% and 13.4%, respectively. The peak of
fruit drop wave in all pollinizers arose one or two and the first peak was the
highest on June 30. Negative corelation was obtained that the more seed
number is, the less fruit drop rate is. Fruit drop rate of Nishimura Wase
was some high though seed number was more than that of Zenjimaru and
Wild persimmon. Consequently, Fuyu’ persimmon required pollinizer and Wild
persimmon was a good pollinizer. Diospyros Lotus L. showed not only useless

pollinizer but also negative effect.

Key words: Pollinizer, Fruit drop wave, Fruit quality, Wild persimmon,

Diospyros Lotus L

A1d A A

el £3 ZRd BHME v B Il el QO (RE,1942),
BRY BRI 3] AANE ZHS st BFHE BA = Rl AR
TR “(8,1941a 1942b, BB %,1969)T Fuh. ‘EH'E EBRKEHS o
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4 BTRRNS 4% 2er] dgd SHol g ¥e I/ AVTL
JLIOT0Y. T2y BHol HA gom 4EM KRS 2Hsd MPEREE 62
A&7 1987 A 2~382) gAgol ol ol A7\t BEel IA 4F dotm &
At (58,1980, "EHAII0NE ATEHol 98 BEHEEHS 33 dxaT
T gt RESFAN 2w THH Bifol Yt adu SESEFE
BATEIIS) B8, EMES] 5.4, EF o15L PulY ETZolas TWHAKS
£ Y S FRE Bed 13 WIS SAHS BIA ol A8HT 3o
U ‘(s $,1985, BA,19700, EH'Y) THHI FA5DT Y= BESLS ol
RE BAHSo HAYA RFA o]£H1 Ytk olAZA ALE HolL WEAL
£ &S EHEERS BoU &Hol UmT (& %,199), HHPLL BB
6 Aui7E A5 SEAol A1 FEaugolds KELY REY MERT
A EERYG BE BAYE T (@ 4,199, Y BEME £2o] B, BX
ol $4dlo S¥e FTEtol ov REME/ 1 (£,19927, slAlsE F
22VPo T £2o] Atke FWol Ak 2HA ol RESH St W
o HESD At SAY TLEREDY THS BE SHAA ER-BALE
D @Ee) Wsel tale YnA B YL BT

A 24 Ad+U &

A F@2 1997F SANH 11A7HA #B 258 REAA BFAS. AR5

< 13%4 BH'E M3, nld BENELE, oPlE, B &F HE
ARG REAAM BFA, EHULMS &1/ FR KEAR REAIN 18FET)
< @B 2ed HAdM SRS FREIAS. REHES BHY £%H, EEX2
& BAXSZ ERXABHRE, BEEXOIIE, BEEXBREN, EFXEFAL § 74
Ao 2 do SEE BRI L F4EID 0 itk BREE SEARERE £H
2E)E EER AH83l HKE TRE OREOR ok WL 58 208 <ol B
fefiol] ERERE A3 ERIEZHA B@B(1Tmesh)S AYFx “(44,1997)", 55
228 ZH#AA KR £EE 4T Y31 Rt FA9st 55 268 EH
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ZhAel AR BBAS Wl AR FIR M 4TS vl A
F F, TS AAY 58 FES Ho=Z ZFAln “‘(EE1971) G2 ‘(B
5,1968)70ll 2fE4 ATZHS Azt 1 ¥ oA 35%E A9 FUAdsE 65 3
A AANGer EXWEST WEFS @34 3Ach HBREE b £EOER
“%5,1938)"= 6A 18%¥ 7AH 3087A 108 MfEe 2 ®P%E “(WH,1987)
= 108, 20R, 308 MfEo 2 =AML, 10 260 HAL sl HER, %
REHE, RE, #E, $(caliper), REHFH(T/LX100) "(K£,1990,1t5,1993), &
EE(Hunter'a), ¥ ( °Brix), B (Hardness meter), B F& % zA}st9).

Al 48 HR 2 EBE

BHE A ZHEY thS FEAY F B 2 SR “(JL1,1970)9] #ER
EE OY 1M B ®FHEES 107 268 AALZE 66.9%2 =she=dl “4bE
F (1993)o] TemiEl 4o RV BAthE R1usk 2 AFgoldon ‘EF'Y
BE A2 7] dMes B B3 Y3t BTFHE BA = Aol T8
St “(B#,1941, 1Lk, 1993)°, ‘BEHR'c XHL A ¥owd EFEIUD 3= “d&t
(19939 Hiust: —FIHPY. LHBEPEE 782%=2 H#FTHERCD OS
BEREo] gl ol REEMS Auxing {FEHBEAY SEBES BREQ
HECE ol 7o EEC] wEHE AAA “(k4,1965)", ol n&9 1EH BEHR
7b BAe] L, R71R HBWEC it ERZERT JAE RAo| ohdrl A
zZt 9. ERET FEHMEN BRE) 1TT%EHN ¥ AL BTHEIIGE]L
RERT 3178 %7 W&ol EF AM BFHEH BFHAM LRI
20, ANR4LET 229%2 B4 H1 EHEE HE ZHPol Yoy ¢
(£,1992)", ©] mfES HIES F4LEIE2 IHHIZA HFdda gz ‘B
i#,1970)", “B&(1980)"= H4d HAAGL nsld FAitFLo] AL BH
#, 34 FZd JolA FE3A fdx g
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Fig. 1. Seasonal changes in drop rates of Fuyu' fruit as affected by seven
different pollinizers.

a3y B 4Ae 2 E339 @FA OgoE ZEME EWs) AU oitks
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S ald wel day BFAS K-8 B $5sdn § 2ausl RRdF
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e AL THFD JYoh. dukHo 2 NBEE AN FTHE HES T &
FEYCG =ted "WEA98T e R ek YT

93 BEFY R 3ES sRAI 23 BREMRS 09 204 B2E E&X
BE< PH% RGune drop)7t 68 208 %H 2% S Al&ste] 6F 30Hd = 334%
9} 7TH 20Hdl= 114%=2 50%<9 LEXRZ 2@ KHES vl ided EF'Y
HEREES 28R JYEigts "F o P985 Bust ok "FHE1990) =
FlE HREM= 67 138, FIEKMAGT%)S peak7t =t 78 28 H2EY
W% % s £ EAE MBS 1083 3585 Alold) 3@ BE
ol #ARYoV MBFE 20~308 Higko] HEVF #EAc: Rud visw
B BSE peakd] 7 LEH %9 ol Jehiided oA Iy YR
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Fig. 2. Drop wave of Fuyu’ fruit as influenced by seven pollinizers.
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BB REE= 88 9A%EH 108 18714 2.2~2.3%2 k=2 ZHEHUD 108 268
2 91%=2 #®ERS e Jehlien AAe 159%Att 1 EES RH%
£ 64 208 4.5%, 308 42.7%=2 713 =& peakE o|3QW, 7H 108, 209,
30HdE 7.1, 65, 65%= o] BN BHE/N AYoY 2H|IE 67.3%2
EEBS M B BRE o1, #MER: 109% =2 85 i ER U 1
L7EHe ‘ER A gfte]l flu BERERAS MFFEAS st Ao: Yz
of 2B FHo n8UYFE <= AASE Hol Fodu B EHET 65 108%H
22%E AN#sto 288 11.1% 5 Jehdlol ZBES £8E BRE 713 o
o, 6 308 4Ite] peak(5%)7t AUL KEERE 6.6%E YEo EF2
Fwie REEZ KK Adn BxddY. ARE4EEE 64 108~7H 108
9 22.9%S UYElY T, 68 3082 136%=2 EEmMES Yl HPEE
£ 6.6%9. vl HEKRMO ARE4AT 21 67 308 206%) BER= B
FHHEE olF3en, 288 32%< EREKS JeIY KPERS JJAC. ©#H
&= 6H 308 176%, 7TA 208 6.4%9< 29 M-S vehlden 1 4te 2.
1~46%9] ZEDD, PZEE= 88 98 21%Jd. EHFAE= 6 10H 5. 7%=
2% R w231 £/ B Holn, 65 30H 4.6%=2 2 29 HiES e
Uion 288 HRELS 13.4%31, #H%EEE AN

Table. 1. Fruit characteristics of 'Fuyu’ persimmon as affected by different
pollinizers. Measurements were taken on Oct. 26, 1997.

: Fruit Fruit Color  Soluble .
- Fruit wt T/L - Firmness Seed
Pollinizer (g/fruit) (Len%h Tr%nsve)rse x 100 (Pl,:rllger ('S(I)Bhr(iix) (¢) number

Non-pollinizer 17566 be® 5320 a 75.26,a 1415 773 ¢ 1508 a 29l a 0c
Diospyros Lotus L. 17151 ¢ 5324 a 7405 a 139.1 963 bc 1395b 28 ab 0Oc
Wild persimmon 17886 abc 5665 a 7292 a 1287 1435 a 1473 ab 283 ab 3.17 ab
Nishimura Wase 19901 a 5759a 7691 a 1335 138 a 1527a 277 b 384 a

Mikado 197.18 ab 5709 a 7677 a 1345 1364 a 1476 ab 289 ab 1.92 abc
Bang Gosho 181.81 abc 5583 a 74.11 a 1326 12.07 ab 1441 ab 291 a 1.84 bc
Zenjimaru 18737 abc 5405a 7463 a 1381 1300 a 1540a 28 ab 326 ab

* Mean separation within columns by DMRT, 5% level

_160_



‘ER'e REL ERIEKR#ZC —F9 SFHS dvedda tged (b
%,1982), @EH RES W AHPEAEE BY T 19901goz M4 s1(F
1), vuj7tx7} 197.18g ol i@F A, BEEHE, EXES R/MEZAL, EXHESS 1 EE
T 17566g o2 714 AHAUon RE REFM7E 250 At ad4. A, D). olRe
FHol (T2 £ HRET REol Ae URAAME &BF REY ZVlc A8
F RE vsd Aga 3 ‘RE1990)" RES} F—3ddt. RE A2 Bd
171.51g ~199.01g o 2 “B&(1964)"7} —& FHE-S FAfdl UM s utal,
Ao AoAME UF7F tt2w 150~250g 2] Alojd] R slAths #E A &
EE Aok #R} WS RERM FEMol RESRA Fton REEHE SHEVL
-3 ig=

100

90 Y=-0.059x—-4.24
r=-0.95+»

80 # Diospyros Lotus L.

70 |
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X

®
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Fig. 3. Corelation between seed number and drop rates of Fuyu’ fruit as
affected by seven pollinizers.
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Fig. 4. Fuyu’ fruits were affected by different seven pollinizers. This picture
was taken on Oct. 26, 1997, A: non-pollinazer, B: Zenjimaru
C: Nishimura Wase, D: Diospyros Lotus L., E: Mikado,
F: Bang Gosho, G: Wild persimmon,
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olRe TEMES E7ol o EMo|Qedl EHE ol ohdst EHUCH
Hunter ’‘a’ colours £7, #itiS4o] 14.35, 13.8602 Egtx thgol mzlx s}
BEARQEY BEF, 18, STHES FEX7 REHAT. ST BH 1B
FHE ot Bel MEEFKLycopene)’t (FAT A 2, wHEBELS HEMA7 9
A THoR HAH BR4E 97302 2% |e AR Bl 250 IFAo
HoeE o P985 ) HES 2w AAEK/ AN FHET R B 1
£ BH7t Aol oldulN KHY R 21, BIWEL BT ol ke
“BA(1990)°) #47h w@sl 31 Atk WEE BFEA, ANELE, ETHET
15.08~15.4( “Brix)2 =1, 7, 97l s 14.79, 14.762.2 vjxdgn 1 ERE
7t 13952 71 wston AHEE/ #Eddc TLEE £8FE RE Fx
@Rl e REY FHL Ushin BEL Bohe “BESH hB(1990)7] #egst
a9t BEE REHES BHAES 291kgo S EUT e 7, 0L, &
FAE thgo] 2.8%kgolNUD FEHE4C] 277kg0 2 74 PR ol AL P4
o gl Mol fERT Aoz ARun. BFRE BNRLEZ 384E MR
wored, BNELS HARBAN 57, ‘BHE 43E £EE 24EYW
#,1983)°Q0 Ae B o FHIRES] RS BES BFHENS ®RES R 2o
tggor @EH, Sl 3.26M, 3.17M8, viste, MESE 1.920, 1.84E2 HY
T EFHES TLEE BT IR 4G Aoz ol ‘EHE WEA £
Mol Wasldn, B3 SHE REMCE xH39Y, 18 FHRINE A9
FRRAE 9t R 2o

FHiEe REe) o ‘BETS MIHS BHERe] MMMES 1Y By
ESERS y=-0.059 x-4.248 JehNUT 48M8(r =095 1% LiLe) & M
< Jehith EFWES 1LEE BT HEEA 9oy 1LE} UL %
FRo] vl TREHS SAF BAKO AT HARBRAT WHFEHS & A
o2 wud BEHMst ntsE BF MMl ¥Esn BERT H&HRo,
BEAN SFEE BT BEN0 MLAUT HRRE H 2R/ AU BHE
£EE BTFHRD 384EB2 13 %tk T BRERE 229%2 BFAN 5
Ao 3 B e Jdehih
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‘BEDY Zod HHEA B/IEE £HAI A 933 22 AFHE I
AR BRE ETHE 50%, 12E 67.3%, SHE 11.1%, BHFLEE 22.9%, 1)
FIx 82.0%, BEHET 34.0%, BF I 134%E Vet At HBE KiEe #EH 1~2
Be Jehdigdy $£1 EiEe 68 3080 714 peak’t Ut EHE &FHe 2
42 BERl He Ao HMMES JelAY. BERNELELS EFA, EFERY
BFEU Bdout ZBEEKE G 24 oo Hol ‘BERH'T NEAl ¥V}
gg s, 3L EHHEEN 5 7HAVE AU 22y 1ES B2 A
A3 A8 71471 AR

Fool: £84, Gy, #4 B4, £, 18
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A3 3. EH9ZY BBH 7HA 9 LR RE9
IBEX 2 HEgEd vx=s 28

Effect of tree vigor in 'Fuyu persimmon of on branch
growth, fruit enlargement and sunscald injury

Summary

Effects of tree vigor of Fuyu' persimmon on growth of branch, fruit
enlargement growth and sun scald injury were examined, and the results
obtained are as follows. The stronger tree vigor was, the higher tree height
was and the weaker tree vigor was, the longer tree spread than tree height
was. Number of fruit, leaf and number of leaf per a fruit were increased with
strong tree vigor. Ratio of sun scald injury fruit was decreased with strong
tree vigor and increased with weak tree vigor. In direction, ratio of sun scald
injury fruit was south, west, east and north in order and north was low
without relation of tree vigor. In elongation of shoot, both long fruiting
branch and short fruiting branch are slight and leaf number seemed to
decrease. Nevertheless, diameter of shoot increased continually. The content of
C was high in shorting fruiting branch, the content of N was high in long
fruiting branch and in C/N ratio, short fruiting branch was high. Fruit
transverse was long and shape index of fruit was high in long fruiting
branch and fruit firmness was high in short fruiting branch. In fruit firmness

at parts, apex part was higher than side part.

Additional key Words: tree height, tree spread, fruiting branch, sun scald
injury, G/N ratio, shape index of fruit
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932 feve Else KERLA AFSH, & 3 st +Ho)
ARS WAFIKRH, 1951; 3, 1992; FEoHF, 1985; A, 1980) Hikt {4
dx #£iF ¥ 5 s RiFolth du FURE I iRl 9L wow 1
T BKRE AAsltiAs 9 FEVE 4 d1Y JuH2 RESA gomz mR
EEHe B L8 FoA7F dasidIR &, 1994).

FUEE R0l Fetod(FEAF, 1985) BB AWU5E2 9IF £HKol 4
Abx]o] BERELESAS A r1Ro]l 15-23Tolu(AIs, 1968; Aff, 1951; & %,
1988; ZFo3, 1985 #H/E, 1991) el FFo AR A MR MA7ZldE
13-15C Ax 2 & e sl 2 RS EIdo 2 A jBX, &
= BRS AFE IA wLon(FF, 1985) HEMIKS FHLEZXOZ Auixn
Ao} oM x i FEES FIAFA Ean o] 524 Aol wogu &
o BEERS g 2A J19A ftke) & AL dnig mEALS Ue
UF2 F19ok 3t RE F$(1991)2 dutdoz F4Rel AUAA HEEsA
20-30cm Hx= 9| HBRA/BIE A7 AYxn, AUAA A FHMbds HEEL
7 =0 FEEE AX, FHE/E —BF FAE F 69 Th olFd oA Nz}
A3t Fiel ko BERE 4ske 347t Bodu s olskzto] i
B, 9% KBS sfviEts ArtA A6l g T T £EI}F Bol Y
Bun gl dRolth & HREE UF Avld wWE kEHS £B4RS dux
1244 95§ dsto #ske] xlole}l %, M, RR 483 A g
AZE 223 7R C € N 882 44 vug d3s #&stua .

A 24 A7+d &

F A& BE £BEK BXA A WEA RECAM, 1294 “EF'932 #R
mfEo 2 ALg3te 74 29 - 39 7HA FPYoh
ABGEL 12942 BB 5+, BBHE TEIY & KA MFsiy
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HEE HS, #ES AT sAd oE #REES) RRY, =3 L 182%
A4S 89 159 =zAlsIg o™ M% 2 HEA 7R HE HEd we a9
HERES 8Y 16 ZAlSIHoh 23 9yuR S REKY BRKNZ 7R3
o REEE RE 270 234 DN £#R9Y BEEES Q92 MAsA HWE, &
B Fie BEE, RE 2 ASIEY £F9 ¥l 79 2958H 159 71402
109 29471 =ALSIAL, 109 249 RES 53l £&, 4%, #K, BHEY,
REEE F< At REY HEEES BERLL B2 o] HR
w2t BEEHRS ALANAL, BT, HEL Callipers, £EL LIXE, BES
universal X (5kg H#ER)S Alg3lgon BHEHE HE/ME X100(KH,
1951)e.2 A1, RREE, BREES C 9k N 9 2BH4HL 71xE 29 59
K #t#A1AH Ce= HCl BEES#Etk, Nt Micro kjeldahl(RE, 1968; {E44its
ZHA8, 19752 A&¢ KBEoR Yo HHEEE 3RE AME SERTES
At

A 33 KR 2 BE

1. S350 #83 #x L #H| A

84 159 "EFR ST 25 M5 L #ES 2A¢ 43 ¥ 13 2o,
H&Ee 558 203.0cm, 8 263.7cm, EBHE 367.0cmE HEM HE FEX7) Q
BN EHe FHd vE 164cm =T BAE £(1990)0] ®ET FiIKE
o] #&7F 3.5mQlul HlEA @ 17cm o 29T, 5 - hlE #5729t
a2yt F1972)9 #E 42m R 2% 2o Aol o)

BES Bl 250.5cm, Tl 333.6cm, @BEE 441.9cm= HE HER &
#Z7F AAZHAT. RS £(1990)9] #5 6m 13T 4 219729 #5 570cm B

WE B3PS RYon BBFIE B BEY 2242 BiE: Yo ABL Uy
Wit 22y -l oM e MiiEe] We REEY4E uad g5 v
BEEEE A s F01972)9) ®EF= T2 oL Kol 2F o]
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A A 2o

BEEREE/HE X 100)= #3851 78.23%, 79.05%, 83.05%= 4 i %(1972)9)
HWEIEE 74%, 91%d) Hl&E FFUE JehlUD. #@BF HEHES B
% - PElCde FEE/ AFHAG

Table 1. Tree height and spread on different tree vigor of Fuyu persimmon

tree

Tree vigor Tree height Tree spread Tree height /
(cm) (cm) Tree spread X 100
Week tree vigor 203.0c* 259.5¢ 78.23b
Medium tree vigor 263.7b 333.6b 79.05b
Strong tree vigor 367.0a 441 .9a 83.05a
Average 2779 3450 80.11

*Mean separation within columns by DMRT, 5% level.

2’88 9P| #HYH KRELS) RWRHM L BN

93 BBE KRKRLES REH 2 EHS A 43 ¥ 29 ¥ REX
t B85 RR& 100 358 10970, i 1270, 8 127024 Bl o - 8
HWHdE FEE QT - BRI UAT B 1979 HiE 14k £F
ol 1~4FR 3= FRIG UL, K F1972)L HMEEL 2AE 2 SRR
DRERE Fi5S 18582 18, 28, 38, 48 o4 dnx 49 w|ge ztz}
40%, 40%, 15%, 5%k g @&l vlshd FRE/T AU

EHc BIRG BRE 1070 3 5BH 6841, st 70.3%, B 89.1K 2 @M<}
% - PHfele AEZEVT AU, HES hEd s AU

RE HYE EBc v 638, Pl 5.9%, BlE THE & #H23 HEM
AREES JdehiAY. 28y 71(1992)2 £7 12 719d 48§ d4s 156~
2082t S, AWA972)= e ERE 159K, FHREE 204g, BEE B
16.4% FHERE 190gE JellAdotn st)o.
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Table 2. Fruit and leaf number of fruiting branch on different tree vigor in
Fuyu persimmon tree

Per 10 No. of fruiting branch No. of leaf

Tree vigor No. of Fruit No. of leaf per a fruit
Weak tree vigor 10.9b° 68.4b " 6.275ab
Medium tree vigor 12.0a 70.3b 5.858b
Strong tree vigor 12.7a 89.1a 7.016a

Average 11.87 75.93 6.375

"Mean separation within columns by DMRT, 5% level.

F £(1985)2 1RE EH/ BE5E FA4dol 2 FALH 200g RES U
71 fAME Hox 15 kel o] et @ AL B o & Ag9 EH
T V2 o3z AL AP Y.

3. &3 #BH BRBER

o W2 242 R 0¥ HER B4 HRE BY F I3 Zoh B
AEBE 22 HEE 28 RE] 106.170, s 203270, BEME 3648742
Watanabe %§(1987)0] =AY WHEES FHE 208+13257Mq H3d e
k3o, Hifc 2o AU, BHc 2 FFgoldd

HEER B4 RS B4 B 248 RRH A BERE 104124 B8
R HERL 98%AUL, e 248 REAWA dFd BERE 126712 6.2%°9, &
B 28 RESJ dd B8RE 126724 RS 35%E Yehlo] BREEX
< BEM FEES Yehiid

BWHE BERKL 1Y 4P UFLTE ARFHEREC] U ol F29
A RE AT A5 £ 0 B%7F 2T wat F 457 Bol RE &K@l ¥
EHERS EXIE2A HRIT Aty BHEY O s MR & x5S 5
fist THRE F= AT D=, 53 fdd =29 FEFE/N ABEE
o] FR#H) dtn YZ4d.
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Table 3. Sun scald injury fruit on different tree vigor of Fuyu persimmon

tree
T ) N f total fruit No. of sun scald Ratio of sun scald
0.0 i
ree vieor injury fruit injury fruit

Weak tree vigor 106.1¢* 10.4b 9.80a
Medium tree vigor 203.2b 12.6a 6.20b
Strong tree vigor 364.8a 12.6a 3.50c
Average 224.7 11.87 6.50

"Mean separation within columns by DMRT, 5% level.

4. $85 712 HE H@d 4E BRBER

o2 B85 7t MR HEcit)d wel RES RE 6070 - ABEFERE
< E 49A4 2 Fae FARe] Bl A5 E FHER Edy BIrE B
ton HEP BB} 55 - pil Aloldle BHEEV AR HUGD. T HFEF A
BERR] FHHE B HEL 21.11%, BAEL 14.45%, BEL 10%91, &L
B&el BAYl HREFEERC] 33%2H FEENT YUSS E W H-B- - LF
o He 2 Jfgol Bol 2AIE ¥ ¥ ol HERER/ BES ¢ + Utk

Table 4. Sun scald injury fruit according to growth direction of branch on
different tree vigor of Fuyu persimmon tree

East West South North
NSF.? RSFY NSF. RSF. NSF. RSF. NSF. RSF.
Weak tree vigor 8 1333 10 1667a 14 23332 2 3.33a
Medium tree vigor 7 11.67a 9 1500a 13 2167ab 2 333a
Strong tree vigor 3 5.00b 7 1167b 11 1833b 2 3.33a
6

Average 10 867 1445 1267 2111 2 333
*NSF: No. of sun scald injury fruit

"RSF: Ratio of sun scald injury fruit
*Mean separation within columns by DMRT, 5% level.

Tree vigor
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5. RR# L BRE UM £K

RS B8R £KkS 7R 285 108 2871% 158 MBOE ZAR 4
He ® 59 gk e 4£RS ¥W TR 28 RRu4Y BEREMY £Re
30.67cm, 129cmyov «¢E TE AL dEHo=Z IJUtdld 108 2Rd=
3l.4cm, 13.34ecm (ot 2y F %(1995)9] K24 184cm, R4 11.7cmo] b
3 KRBT 18em, ERHE 1.2cm AU 78 28488 108 28 Aloldle K
Rig= 0.73cm, BREE 0.53cm &k A BA 68 X7HA 7HA7F A9 @R
SN, I FE #ME3A SV AL 4 £ Aok HEA8O)E EHHFS FEm
kol £REFES 2 712 =5 48 TadA 58 a7/t 3 1 & 43
Adtsls Aol Aok YL, FHAB)E BA AT R HE:s #F
1Y 35 F4H22 7R 108 Alold Kol it dPen, £F BF
o] R L] AXol ule} FHMAEEK A7)0 42 Aelrl AdE H/E(1980)
o i £REEAA Yz Ao

BRE FHEe EBs THA 2B RREE - BREc 1164K, 662N F &
(1995)e] EEE 9.5106#, EEHK 69103t v EEKE TR, HEK
€ ARen WA(1983)s mEAxR4E EHFE ¥ 12KYu7 AR/ £Fddn §
ul3k FEZUL AA. 108 280 10.21#, 6.0 =2 23]a8 g4 =494 o
AL RE Tt HENQN ERd A4 Gl 1 AJAY A 2o

BB5 I ERS 7TH 28 BEK, SE#H= 0.71ecm, 0.52cm, 108 287
0.94cm, 0.59cm=2H A3 ZF7}3te #%& 0.23cm, 0.07cme] }po]E Jebd A
E o ERES] £Rol HA FVHEAT. a8v F £(1995)L EREK BEEL
0.55%0.06cm, AR BEEL 043+0.02cmat o) v 25 2o Ago)
At

REe BB 75 28 RER, ER#&< 3.183cm, 2.77cm, 8 16H 6.0cm,
5.82cm, 94 28 6.20cm, 6.0lcmS Yehio] 8 THRE 9A9 A udr} ¢
RHgE] o)L AR F 2H(hK, 1982)) £330 10A 2H4E 6.66cm, 6.32cm
24 o] Bix RE KX AAJA 28 SF #i%S Ueldds #HE1980)9] B
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6.25cmzt @dl WlshE REol ®ol BRAHAUT. I3 #HE £1975)0] E3M
ERPAE REel 343 vldistd #AdFo] Tddds AL 2w 108 28 £
grtoh= viad 5 Ao

Table 5. Growth of long and short fruiting brancc and enlargement growth of

fruit on growth period of Fuyu persimmon tree

Length of July 2 July 16 Aug2 Aug.l6 Sep. 2 Sep.l6 Oct. 2
frultmg branch Yy uly ug. ug. ep. ep. IC(.
Shoot Long
- fraiitng branch 3067 3072 3089 3102 3L07 3133 3140
Short
(cm) btrg branch 1290 1304 1309 1311 1315 1322 1334
No.of = Long 1164 1124 1100 1100 10 2
o o8 branch 1164 1L . 1. 87 1034 1021
Short
fctng branch 660 644 644 640 623 614 600
Shoot Long
diamoter  fruiting branch 070 080 085 087 089 0% 094
Short
(cm) buiting branch 052 053 054 056 057 058 059
Fruit Long 313 427 526 600 620 646 666
u-ansverse fruitil’lg branch : : : ' : : :
Short
(cm) bsting branch 277 397 508 582 60l 615 632

6. @3] RRH - ERHE ONXIY R A7) 2 BE
BREEK ¥ HREKY C+ N

o - M-
S me

ENE 45L E 63 20 CARS BE

B 6.38%, R 6.58%2 MR/ REL&RT 0.2% BHoU AR5} £4
T 125%(FRM)e] v 12352 HYed oL iR Emo stoldA &
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Nel a8e BERK 084%, ERF 051%2H J)I1(1970)8) 145 0.91%, 24
B 0.74%e] ®i3ld BEEE 1E£RT 903, 26K Bgs & AFgoldey
SERKE 3~5E K 0.59%00, 1970)2} vkt o]AE £ o GREE CEE
ol, Rt Noj 4fo] Bk, ONEL BREfR HRE7} Bt

2ol A7) BREE 1542g, ©S2H 150402 ME %(1985)2] 193.0g9) H]
s 40g3E ATk

272 BREFEE 5.27cm, HEFKE 5.24cm3z FHE £(1985)e) 5.7cmich =L
I, A% 7.15cm, 6.97cm2 T4cm(AH %, 1985)8} e ZAFS B

B (A A/EA X 1000 BRE 135.7% ERHE 133.0%2 ME %(1985)2)
129.8%¢<) vl3lH ERZE HLIAL REMKE 5.9%=2 =8t

BEE GRESEE) BESGBERRY 2o Hk 25 £E ER/ &
BEG =& %L YA

Table 6. C/N Ratio, fruit size and firmness of long and short fruiting branch
of Fuyu persimmon tree

(l),fength Branch Fruit Frut . ~ Shape i(rxd;:l)f Firmness(kg/cr)
.- weight length of fruit(T, -

fruiting  crog) Ny TN (@ (em) TESVESE T ) Apex  Side

brmch part part

Long

fruiting 638 084 760 1542 527 7.15 135.7 34 33

branch

Short

fruiting 658 051 129 1504 524 6.97 133.0 35 34

branch

15 numbers of branches and fruits were investigated respectively

A48 8 %
EEOT BBH VIS £EN RK) BE 2D BHERS BEL BAY
#RE e 2o
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