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The initial steps for cultivating low-chill peaches in forcing culture as well as in natural conditions are
understanding the appropriate cultural practices as well as plant growth, fruit development and fruit quality. The
knowledge obtained could be used to determine the cultural practices for plant growth, which can increase plant
growth and fruit quality of the low-chill peaches under forcing culture as well as natural conditions for peach
growers. Besides, the proper cultural practices can prevent excessive use of cost and energy in peach production.
So, I used different cultural methods such as bud/fruit thinning, spray of plant hormones, temperatures treatment,
foliar fertilizer and copper agents in search of improved productions with quality improvement of these cultivars.

Effects of different cultural practices on fruit development of low-chill peach ‘KU-PP1°, ‘KU-PP2’ and
HFP1 were studied in from 2018 to 2022. During the experimental seasons, we applied various cultural practices
such as bud/fruit thinning, spray of plant hormones, temperatures treatment, foliar fertilizer and copper agents,
and analyzed their effects on the development of fruit of these peaches (fig. 1). The application of different

cultural environments expanded our understanding of fruit development and quality traits of these peaches.
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Fig.1. Cultural practices for fruit quality improvement of low-chill, early ripening peaches.

In the first part of my study, I thinned buds of HFP1 strain by removing 75%, 50% and 0% of total flower

buds. After the treatment, I measured weekly fruit development until harvesting time. Similarly, ‘KU-PP1’ peach

was thinned fruit with 5 cm (more fruit between fruit), 10 cm (standard fruit number) and 15 cm (fewer fruit)

distance. Furthermore, I observed the weekly development of fruits measuring length and diameter. I observed

heavier fruits by bud thinning treatment with 75% in HFP1 strain (Table 1). In the similar way, applying 15 cm

gap in immature fruits of ‘KU-PP1’ resulted heavier fruits (Table 2). However, the total fruit yield will decrease

by heavy removal of fruit/buds. Generally, peach grower in Japan apply fruit thinning standard near to 10 cm fruit

removal treatment. These low-chill, early ripening peach have shot fruit development period (about 90 days).

Thinning fruits by keeping fewer fruits (15 cm) lowers the initial nutrition competition resulting improved fruit

quality with size. This is the first finding in this cultivar. During my research, there were limit number of trees for

the study. In future, I suggest measuring fruit thinning with timing keeping the fruit distance 15 cm per fruits.

Table 1. Effect of fruit thinning on the fruit quality of HFP1 peach strain.

Treatments ~ Fruit weight (g) Diameter(mm)  TSS(%) TA (%) Skin color
Length Width1¥ Width2” L* a* b*
FT5 851617  478+15 52313 55910 9603 036:005 62440 187430 26620
FT10 107.146.1 542410 575+11 583412 98H06 0324007 667430 158+37 29.0+2.0
FT15 136.7+7.1 592416 658432 641421 9805 048005 637435 114428 277422

“Meansdata=+ standard error. FT means fiuitthinning.  FT5, FT10 and FT15 represents Scm, 10 cm and 15 cm gap between fruit after fiuit
thinning, respectively. "Width 1 and Width 2 mean the diameter in cheek and suture direction, respectively.
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Table 2. Effect of flower bud thinning on the fruit quality to ‘KU-PP1’ peach cultivar.

Treatments  Fruit weight (g) Diameter(mm)  TSS(%)  TA (%) Skin color
Length Width 1 Width2 L* a* b*
BTO 1058457 4965+1.1 585512 5627412 130404 0374001 450421 252412 165+12
BT3/4 1239459 547413 632410  5990+12 127402 030001 467+13 224410 156+1.0
BT12 1147456 5146410  6069+16 5827412 127402 036£001 47.1£20 256413 17.1+1.1

“Meansdata+ standard emror. BTO, BT3/4 and BT1/2 represent control, 3/4 - part bud thinning and 1/2-part buds thinning respectively. Width 1
and Width 2 mean the diameter in cheek and suture direction, respectively.

In the second part of my study, I used GAsand CPPU for the fruit quality study. Generally,
farmers use GAsand CPPU to make fruit size bigger and seedless in grapes in Japan. I hypothesis
if CPPU, when combined with GA;, would enhance fruit growth in the small-fruited ‘KU-PP1’ peach or have a
negative effect on fruit size. This kind of research was new for this cultivar till now. I applied single, double and
combined treatment using GAs and CPPU. The result showed the combination of CPPU and GAs
increased average fruit weight compared with control (Table 3). The largest fruits were observed
in CPPU treated fruits. TSS was the highest in GAs single treated fruit and reduce in double
treatment. This result might be another topic for future research.

Table 3. The fruit quality of ‘KU-PP1’ peach cultivar treated with plant hormones.

Treatments Weight (g) Diameter (mm) TSS(%) TA (%) Skin color
Lengh  Widh1  Width2 L* a* b
Control 0844917 491422 58524 549417 112403 024:001 503:08 275+12 200+08
CPPU 1194:62  545+11  636EL] 582417 130402 0214002 456£15 292410 185409
GAs 1009474  506£10 590416 567413 144805 030:001 455:15 279+12 187410
CPPU+GA; 1012480 504410 599+19  565:15 137403 023001 457415 286+12 182+10
GAs+GA; 1057+43  507+08  60.1410 574:10 130404 0212001 424418 25415 158+10

(CPPU+GA3+GA; 949442 497412 57808 55810 13.0+03 0212001 470820 254411 190+10

*Meansdata= standard error. Width 1 and Width 2 mean the diameter in cheek and suture direction, respectively. CPPU: Forchlorfenuron, GA3:
Gibberellin A3

In the third part of the study, I conducted temperature treatment and studied its effects on fruit quality

hypothesizing there might some role of temperature for fruit quality improvement of ‘KU-PP1’ peach because
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average temperature is lower during fruit development period of low-chill peach in Kagawa University.
Temperature treatment was conducted using phytotron set at 15°C, 20°C and 25°C. The rapid growth
pattern was observed from 3 week of the treatment till harvest time at the 20°C and 25°C
treatments (Fig. 1). Here, the temperature treatments of 25°C fruit was harvested earlier.
However, in the fruit harvested at ripening time, the weight, length and diameter at the 15°C
treatment was higher than those at the 20°C and 25°C treatments (Table 4). During the
Investigation, there were limited number of phytotrons and could not apply temperature more
than 25°C for wider research. It will be another interesting topic for future research for forcing

culture.

——15°C 20°C 25°C

50
—4—15°C 20°C 25°C ]-
45

Weeks after onset of the temperature treatment

Fig. 2. The weekly development of ‘KU-PP1’ fruit length (upper) and width (below) at different temperature
conditions after petal fall. The bar indicates the standard error value.
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Table 4. The fruit quality of ‘KU-PP1’ peach grown at different temperature conditions.

Treatments ~ Weight (g) Diameter(cm) ~ TSS(%)  TA(%) Skin color

Widhl  Width2 L* a* b*
Length

15°C (n=7) 83 456" 433£12  550+£18  SL1£12 12802 0304001 612419 150425 234410

20°C(=15) 608+£50 418405 48514 46305 117200 040000 62320 120421 24511

25°C (r=18) 86830 362401 474£10 451105 136802 030:000 490+23 230820  19.0£10

“Meansdata=+ standard error. Width 1 and Width 2 mean the diameter in cheek and suture direction, respectively.

In the fifth part of study, I researched about leaf curl disease in HFP1 peach. For the research, I applied
Coppersin and IC bordeaux-66D as copper compounds. Coppersin, which includes
anti-biotic is expensive in market compared with IC bordeaux-66D, which does not contain
antibiotic. Normally, peach grower use Coppersin to prevent from leaf curl. I assumed that
if the low cost IC bordeaux-66D works in the low-chill peach like Coppersin does, fruit
grower will influence for low-chill peach cultivation. However, my experiment resulted
improved fruit with Coppersin treatment (Table 5).

Table 5. The fruit quality of HFP1 peach cultivar treated with copper agent.

Treatments ~ Weight (g) Diameter (mm) TSS(%) TA (%) Skin color

Lengh  Widhl  Widh2 L* a* b*

Control 1478+143  549+11 654127 655821 131207  030:000 612£19 150825 23410

ICB 1108445 515812 566820 582410 135804 0362001 623820 1204821  245+11

Cs 157.1£75 601806 662+22 66030 140£05 026:000 490823 23020 190+£10

“Meansdata = standard eror: The symbols Cont., ICB and CS represents for control, IC-Bordeaux and copper sin, respectively. Width 1 and
Width 2 belongs the diameter in cheek and suture direction, respectively.

In another part of my research, I conducted fruit thinning by different timing using ‘KU-PP2’, a yellow flesh
peach bred by Kagawa University. For the experiment, fruits were thinned with fruit distance of about 10 cm

which is normal peach thinning methods of Japanese peach grower. In this experiment, the fruit quality of the
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earlier thinned (first week DAFB) showed better fruit weight, size and TSS. Thinning earlies promoted the
remain fruits intake of enough nutrition than fruits thinned later. Thus, the total outcome of this investigation
concluded that the thinning of new low-chill peach cultivar ‘KU-PP2’ at 7 DAFB was highly effective for

enhancing fruit size and TSS (Table 6).

Table 6. Effects of fruit thinning on fruit size and quality of ‘KU-PP2’ peach.

Fruit TSS Titratable

Fruit thinning time weight (@) CBri) Fruit diameter (mm) acidity (%) Skin color

Length Cheek Suture L* a* b*

7DAFB” 178.7b 103b 642b 70.8 653b 032 566b 159b 339
14DAFB 1632ab 103b 61.8ab 70.1 65.6b 032 558b 125ab 336

21 DAFB 1660 ab 100b 62.5ab 70 645b 032 539ab 145ab 325

28 DAFB 176.0b 103b 63.5b 689 094c 034 481a 160b 366
Control 1479a 77a 60.0a 669 60.1a 032 568b 84a 339
Significance * * * NS * NS * * NS

“DAFB refers to the days after full bloom. * means significant at one-way ANOVA (P< 0.05). NS = non-significant. Different letters within

the same column indicates a significant difference by Tukey's test at the 5% level.

In the another part of my study, the effects of girdling at different growth stages on the fruit growth and
quality of ‘KU-PP2’ peach was studied. Girdling was conducted at 2, 4 and 6 weeks after full bloom using four
primary scaffolds from 4 different trees with 2 cm each girdle length. This girdling directly affected the fruit size
and quality (Table 7). The best girdling time was 4 weeks after full bloom. In addition, TA, fruit skin firmness,
and L* and b* values were not affected by the girdling treatment in ‘KU-PP2’ peach. Likewise, the effects of
girdling at different size, on the fruit growth and quality of ‘KU-PP1’ peach trees directly affected the fruit size
and quality. The best girdling treatment was girdle width with 0.5 cm (Table 8). This study illustrated the effects
of girdling at different size, on the fruit growth and quality of ‘KU-PP1’ peach trees. Girdling treatment at
different size directly affected the fruit size and quality attributes. The best girdling treatment was girdle width

with 0.5 cm girdle. In addition, fruit flavour, size, fruit skin and flesh firmness, and L* and b* values were not



(B&:\5) (Style5)

affected by the girdling treatment in ‘KU-PP1’ peach. Finally, we observed that the branches girdled with 2 cm

width could not joined its bark and dried out completely in another season (data not shown).

Table 7. Effects of the girdling time on total soluble sugar (TSS), titratable acid (TA), and skin color in the
peach cultivar ‘KU-PP2’.

Treatments Weight Length (L) Diameter (D) /D TSS TA  TSS/TA  Skincolor
© (mm) (mm) (°Brix) (o)
L* a* b*
GO 106.1a 56.9a 54.8a 1.04 7.7a 0.17 453a 652 53a 386
Gl 154.6b 644b 64.6b 1.01 82b 0.16 513b 621 109 361
Q2 184.3b 65.8b 67.70 097 8.8b 0.14 62% 649 80b 402
G3 157.3b 63.1b 65.8b 096 85b 0.17 50.1ab 628 102b 404
Significance * * * NS * NS * NS * NS
*Indicates significance at the one-way ANOVA (P< 0.05); NS= non-significant. GO, G1, G2 and G3 represents control, girdled in 2,4 and 6
weeks’ interval after full bloom. Different letters within the same column indicates a significant difference by Tukey's test at the 5% level.
(n=4).
Table 8. Effects of the different girdle length on fruit maturation, size, and firmness in ‘KU-PP1’ peach.
Length Diameter TSS
Treatments Weight (g) © LD s TA (%) TSS/TA Fruit skin color
(mm) (D) (mm) (*Brix)
L* a* b*
TO 93.8b 54.3b 62.6a 087 10.1b 025b 443 649 13.9b 29.1
T1 184.8a 62.1a 73.7a 0.84 149a 0.33ab 459 649 26.3ab 252
T2 133.1ab 55.1b 64.4ab 087 13.5a 027 474 62.1 242a 249
T3 126.7ab 56.2ab 62.7a 0.89 1282 038a 46.6 60.7 25.8a 26.6
T4 952b 51.3b 5590 092 12.6a 0.35ab 438 639 19.2a 294
Significance * * * NS * * NS NS * NS

Zrefers to the days from full bloom to harvest. * Indicates significance at the one-way ANOVA (P< 0.05); NS=non-significant. T0, T1, T2, T3
and T4 represents control, girdled with the length of 0.5, 1, 1.5 and 2 cm, respectively. Different letters within the same column indicates a
significant difference by Tukey's test at the 5% level. (n=4).

Hence, we concluded that girdling with the width less than 2 ¢cm are safest way to apply in this cultivar. In
addition, fruit flavour, size, fruit skin and flesh firmness, and L* and b* values were not affected by the girdling
treatment in this cultivar. In the two years’ observation of low-chill peach trees, we found the branches girdled

with 2 cm width could not join its bark and dried out completely in another season. Hence, we concluded that
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girdling with the width less than 2 cm are safest way to apply in this cultivar.

In the other part of my study, I used foliar feeder and observed the effects on fruit size and quality of ‘KU-PP1’
Peach. For the experiment, I prepared 5 g-L™, 10 g'L™, and 15 g-L™" of potassium sulfate (K,SOy) as foliar fertilizer
and sprayed three times: 30, 45 and 60 days after full bloom for each treatment. At the time of treatment, 5 g, 10 g, and
15 g of potassium sulfate were diluted with 1 L of distilled water and mixed with 3 mL of Approach BI as a cohesion
agent. This experiment was conducted in 2020 and 2021 in the open field of Kagawa University.

Table 9. Effects of foliar spraying of K,SO, on fruit quality and size in the peach cultivar ‘KU-PP1°.

KsSO4 . oo
1. TSS (°Brix) TA (%) TSS/TA Fruit skin color
concn.(g-L7)
L* a* b*
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021

0 10.5a 10.7a 056 056 20.1a 213a 488 463 157a 141a 209ab 23.6a
5 10.7a 11.6ab 0.58 058 203a 214a 486 488 224b 15.1ab 19.6a  26.4ab
10 113b 11.7ab 0.57 058 235b 21.7a 496 476 256b 163b 21.6ab 24.5ab
15 114b 12.6b 058 057 2l.lab 23.6b 504 494 216b 17.1b 229 32.8b
Significance  * * NS NS % * NS NS * * * *
K,SO; conen.(g'L™) Weight (g) Length (mm) Diameter (mm) Length/Diameter

2021 2020 2021 2020 2021 2020 2020 2021
0 87.0a 82.0a 50.1 50.0a 54.2a 50.5a 0.94b 0.99a

10480  89.7a 50.8 51.0ab 57.5b 48.3a 0.87a 1.00a
10 1004b  87.8a 51.1 53.1ab 57.2b 50.0a 0.88a 1.10b
15 110.0b 115.0b  53.1 55.6b 58.5b 55.4b 0.90ab 1.00a
Significance * * NS * * * * *

Zrefers to the days from full bloom to harvest. * Indicates significance at the one-way ANOVA (P< 0.05); NS= non-significant. Different
letters within the same column indicates a significant difference by Tukey's test at the 5% level. (n=4).

The application of foliar potassium application had a positive effect on the red color (a* values) of ‘KU-PP1’

peach fruits (Table 9). The application of K,SO, with concentration of 15 g-L™ resulted in heavier fruits and
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better fruit quality compared with non-treated fruits.

In the other part of my study, I sprayed foliar feeder Pentakeep-S and observed the effect on fruit quality and size
of ‘KU-PP1’peach. Plants were subjected to 0.2 mL (P2), 0.4 mL (P4) and 0.6 mL (P6) PentaKeep-S (a fertilizer
that containing 5-ALA, 10% N, 5.7% Mn, 0.45% Mg, 0.3% B, DTPA-iron, CuSO,, ZnSO, and disodium
molybdate as supplied by Cosmo Oil Co. Ltd., Japan) as foliar fertilizer after 30, 45 and 60 days after full bloom
(DAFB) for each treatment. At the time of the treatments, 0.2 mL, 0.4 mL and 0.6 mL of the PentaKeep-S were
diluted with 1 L of distilled water and mixed with 3 ml of Approach BI as a cohesion agent. For control, 1 L
distilled water was mixed with Approach BI. All the treatments and the control were sprayed on leaves using a

sprayer.

Table 10. Effects of foliar spraying of PentaKeep-super on fruit quality and size in the peach ‘KU-PP1’.

Treatments Weight (g) Length (mm) Diameter (mm) Length/Diameter

2020 2021 2020 2021 2020 2021 2020 2021
Control 97.1b 91.6b 50.3a 48.8a 59.1 48.3b 0.86 1.0
P2 124.2a 157.1a 53.4b 55.6b 64.2 54.4a 0.84 1.02
P4 114.9a 143.2a 529 52.7b 61.5 52.6a 0.86 1.01
P6 122.8a 141.2a 55.4b 53.1b 63.1 52.9a 0.89 1.01
Significance * * * * NS * NS NS
Treatments TSS (°Brix) TA (%) TSS/TA

2020 2021 2020 2021 2020 2021

Control 10.1b 11.2b 0.31 0.36 34.2ab 33.6b
P2 124a 12.8a 0.34 0.31 38.6a 433a
P4 12.1a 12.7a 0.33 0.32 374a 40.4a
P6 12.2a 12.1a 0.32 0.31 39.1b 39.8a
Significance * * NS NS NS *

Z vefers to the days from full bloom to harvest. P2, P4 and P6 means Pentakeep treatment at the 0.2 mL, 0.4 mL and 0.6 mL,
respectively. * Indicates significance at the one-way ANOVA (P<0.05); NS= non-significant. Different letters within the same
column indicate a significant difference by Tukey's test at the 5% level. (n=4).

The foliar spraying of Pentakeep-S effected the fiuit size, and fruit quality of ‘KU-PP1’ peach (Table 10). Low
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application of Pentakeep-S fertilizer resulted in increased fruit weight, length and TSS. In addition, TA and fruit
firmness was not affected by the foliar application of Pentakeep-S. Collectively, those researches conducted here
(of cultural environments) contributed for the understanding various cultural practices in fruit growth and quality

attributes in these low-chill early ripening peach cultivars.

() FRIOLENL, FERXOLEORI 1 0501 £ LTHREN, KMECEEZ GO THHNERA,
(Note) The Summary should be about 10% of the entire dissertation and may include illustrations

10



