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Table 1. Weather Conditions(2018~2020).

Item Years Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct Nov. Dec.
2018 59 63 118 158 187 220 267 278 235 178 145 98
Average
temperature* 2019 78 93 116 150 199 217 242 271 241 200 156 107
°C
() 2020 94 97 123 139 187 224 234 214 221 185 151 83
2018 637 48 1516 3120 3561 3043 232 1596 4738 2102 556 456
amount of
rainfally 2019 217 377 648 892 3767 1891 4521 3173 3949 1506 313 849
(mm)
2020 1101 955 1322 818 2440 4061 3220 1592 4249 392 117 629
2018 1634 1473 1927 1893 1462 744 2259 2284 1505 2243 1653 1144
hours of
sunshineX 2019 1756 1447 2130 2006 2573 2095 1153 1988 1516 2383 1893 1459
(hr)
2020 1277 1764 2136 2653 1967 1516 1129 1830 1646 2174 1753 1824

Z Average monthly temperature

Y Sum of daily rainfall

*Total number of hours of sunshine per day



Table 2. Porous film mulching date and opening time and number of drip irrigation by month.

Porous film Number of drip irrigation by month
Years
Mulching date Opening time September October November
2018 June 26 Not open Twice Once Twice
Sep. 18 ~ Sep. 20 L
2019 June 24 Sep. 23 ~ Sep. 25 Not irrigated
2020 June 23 Sep. 21 = Sep. 25 Once Twice Once

Oct. 16 ~ Oct. 20




Table 3. Irrigation method and amount.

Quality level

Watering method

Amount of irrigation

High Soluble solids content,
high Acidity

High Soluble solids content,
low Acidity

Low Soluble solids content,
low Acidity

Low Soluble solids content,
high Acidity

Water supply of more than 20 tons per
10 days per 10a

Water supply of more than 10 tons per
10 days per 10a

Dry until next irradiation

Dry until next irradiation

20 tons=*5 tons

10 tons+3 tons
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Fig 1. Fruiting states of three test group, (A) Annual overall bearing, (B) Annual partial bearing and (C) Biennial bearing.
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Table 4. Inorganic component content of spring leaves in 2019 and 2020 according to fruiting methods.

T-N P K Ca Mg
Years Treatments
(%)
Annual overall bearing 2.16 b? 0.10 0.63c 3.24 a 0.26 ¢

Annual partial bearing (fruiting
branch)

2019 Annual partial bearing (vegetative
branch)

Biennial bearing (unfruited branch) 234ab 011 0.94a 2.17b 040D

2.19b 0.10 0.59¢c 292 a 0.32¢c

244 a 0.11 0.79b 3.17a 0.79 a

Significance * ns * * *
Annual overall bearing 294 a 0.26 a 1.02b 350D 0.72a
Annual partial bearing(fruiting 252¢  021b 067c 422a  060b
branch)

2020 Annual partial bearing(vegetative 3052 0.25 a 1292 296 ¢ 064b
branch)
Biennial bearing(fruited branch) 2.65b 0.20b 0.67 c 3.83ab 0.59b
Significance * * * * *

ZMean separation within columns by Duncan’s multiple range test at 5% level

13



Table 5. Chlorophyll content (SPAD) in 2019 and 2020 according to fruiting methods.

Chlorophyll content (SPAD)

Treatments 2019 2020
Annual overall bearing 81.5b? 76.4a
Annual partial bearing (fruiting branch) 79.3¢ 736D
Annual partial bearing (vegetative branch) 829a 78.6 a
Biennial bearing 82.8a 69.9c

Significance

*

*

Z Mean separation within columns by Duncan’s multiple range test at 5% level

14
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Table 6. Changes of sprouting leaf buds numbers in 2018, 2019 and 2020 according to fruiting methods.

No. of sprouted leaf buds

Treatments Spring buds(A) Summer buds(B) A+B

2018 2019 2020 2018 2019 2020 2018 2019 2020 Awverage
Annual overall bearing 20.2 322 386 8.0 12 02 282 334 388 B35
Annual partial bearing g 4 535 230 04 00 00 98 232 230 187b
(fruiting branch)
Amualpartial bearing 476 408 §40 359 50 150 835 458 790 694a
(vegetative branch)
Biennial bearing 139 534 6.6 24 334 04 163 868 7.0 36.7 ab

ZMean separation within columns by Duncan’s multiple range test at 5% level

17



Table 7. Time required for major agricultural work in 2018, 2019 and 2020 according to fruiting methods.

Time required for each work(hour/10 a)

Treatments Years .
Tralnln_g and Bud thinning Fruit thinning Sum
pruning
2018 9.96 0.00 5.81 15.77
Annual 2019 6.64 0.00 7.47 14.11
overall
bearing 2020 6.05 0.00 8.94 14.99
Average 7.55 0.00 7.41 14.96 bY
g (50.5%)? (0%) (49.5%) (100%)
2018 14.94 12.45 1.66 29.05
Annual 2019 8.30 30.84 5.81 53.95
partial
bearing 2020 8.02 25.39 5.20 38.61
10.42 25.89 4.22 40.54 a
Average (25.7%) (63.9%) (10.4%) (100%)
2018 4.15 0.00 0.00 4.15
. 2019 9.13 0.00 21.60 30.73
Biennial
bearin
g 2020 8.72 0.00 11.70 20.42
Average 7.33 0.00 11.10 18.43 b
g (39.8%) (0%) (60.2%) (100%)

ZRatio of time spent on agricultural work.
Y Mean separation within columns by Duncan’s multiple range test at 5% level

18



ZHow HE AxG 594mm, 213 13 4

XOL

P4 A 2457 66.lmm=E 7t

3

c

7}

M

v A

A1 55.9mm ¢o® Ak},

o}

]

3 slo] 34 =79 gz

)

&

s

Al ZLEA

A27k Aol7h

-
R

213 A4+

(Table 8).

HH
7o

ToR

2]l mlal =M,

= %

of Wi 279} Wgo] the

o}

=<

23} 2ol

1

I o] A A7)

3l el

S

}-

4

pzs

1

R

tot

Z]

-
R

Ao Ego] o]
8 447

o

i

1

oF U 5

Y
&

2]l B8

A2l

=

AW AYT

] @E= 12°Brix
2y 13 2237}

0

I 2717F AM A=
34.5%,

™,

o

R
[e)

k.
A2 we} 4ol

=
L
=

.

F

EEEC Y

=

.

2y 13 2447 70.6% = t}
A717F o

[e)

T

AW AAT 61.5% o2 SFStH(Table 8).
19

2 1.00% ©|%

1

o
=

Hl &S A3 EW 12°Brixo|d v&2 73 AdA457F 70.7%= 7}
)1\1_

49 ot vlgo] o} Hado]

1

:_FLO
2y 13 2AFE 29492 HE AAG7) 7}

A g Amold =G n% Al
o, 24 13 AAT 63.6%,

32.0%,

-
[

7F4 Sokth(Table 10).

Hop gtow, o

-

R



Table 8. Fruit growth and quality characteristics in 2018, 2019 and 2020 according to fruiting methods.

Fruit Fruit Soluble solids Acidit Specific
Treatments Years width weight content (%) y g?avity
(mm) (9) (°Brix)
2018 67.1 103.5 13.6 1.20 0.89
Annual overall 2019 63.0 99.0 10.8 0.97 0.93
bearing 2020 68.1 96.5 13.0 1.31 0.89
Average 66.1 a* 99.7 a 12.5ns 1.16 ns 0.90 ns
2018 61.9 97.7 13.8 1.28 0.90
Annual partial 2019 59.6 86.5 12.0 0.95 0.92
bearing 2020 56.8 82.0 125 1.18 0.90
Average 59.4 ab 88.7 ab 12.8 ns 1.14 ns 0.91ns
2018 58.8 90.2 13.2 1.10 0.90
Biennial bearing 2020 53.0 65.4 11.7 1.17 0.92
Average 55.9b 77.8b 12.5ns 1.14 ns 0.91ns

ZMean separation within columns by Duncan’s multiple range test at 5% level
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Table 9. Soluble solids content distribution ratio in 2018, 2019 and 2020 according to fruiting methods.

Distribution ratio(%)

Treatments Years om om -
10.9°Brixor y1p n1oerix  120~12Brix 130~139°Brix 40 BrX Of

less more
2018 0.0 7.2 21.2 26.4 45.2
Annual overall 2019 56.9 37.3 5.8 0.0 0.0
bearing 2020 0.4 13.6 20.2 44.0 12.8
Average 19.1 19.4 18.7 235 19.3
2018 4.0 10.0 9.6 20.8 55.6
. 2019 25.3 20.0 31.6 19.1 4.0

Annual partial
bearing 2020 11.2 17.2 36.8 26.8 8.0
Average 13.5 15.7 26.0 22.2 22.5
2018 2.4 10.4 19.2 23.6 44.4

Biennial

bearing 2020 26.0 34.0 29.2 10.0 0.8
Average 14.2 22.2 24.2 16.8 22.6
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Table 10. Acidity distribution ratio in 2018, 2019 and 2020 according to fruiting methods.

Acidity distribution ratio(%)

Treatments Years
07%orless 080~099%  100~11%  120~13%6  140%ormore
2018 0.8 13.2 42.4 35.6 8.0
2019 10.2 56.9 21.4 10.2 1.3
Annual overall
bearing 2000 11.8 3.2 20.0 36.4 28.6
Average 7.6 244 27.9 27.4 12.6
2018 6.4 21.2 29.2 23.6 19.6
. 2019 15.1 52.0 245 6.2 2.2
Annual partial
bearing 2020 0.4 8.4 30.0 28.4 32.8
Average 7.3 27.2 27.9 19.4 18.2
2018 10.4 23.6 37.6 204 8.0
Biennial
bearing 2020 2.8 22.0 30.0 28.8 16.4
Average 6.6 22.8 33.8 24.6 12.2
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Table 11. Quantity and biennial bearing fruit index in 2018, 2019 and 2020 according to fruiting methods.

Quantity per tree

Biennial bearing fruit index”

Treatments (ka)
2018 2019 2020 Average 2019 2020 Average

Amualoverall 04 925 790 77.1b% 021 006 014
bearing
Annual partial 775 9.1 1041  926a 0.10 0.06 0.08
bearing
Biennial 87.1 00 1040 478¢c 1.00 1.00 1.00
bearing
Significance - - - * - - ns

Z The average yield of biennial fruiting is the value divided by four years.,

¥ Biennial bearing fruit Index = | Yield for the current year-Previous year yield | /(Yield for the current year +Previous year yield)

X Mean separation within columns by Duncan’s multiple range test at 5% level
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Table 12. Number of fruits and weight per tree according to fruiting methods(2020).

Number of fruits per tree Weight per tree
Treatments (fruits set) (kg)
Annual overall bearing 864 b? 79.0b
Annual partial bearing 1,209 b 104.1a
Biennial bearing 1,660 a 104.0a

Z Mean separation within columns by Duncan’s multiple range test at 5% level
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Table 13. Fruit size? (width) distribution ratio in 2018, 2019 and 2020 according to fruiting methods.

S or Small and Medium Fruit L oL 2L or
Treatments Years less 2S S M Sum more

)
2018 02 40 204 288 532 264 134 68

2019 1.6 12.4 29.6 24.8 66.8 17.5 10.5 3.6
Annual overall

bearing 2020 0.8 84 220 256  56.0 240 124 6.8

Average 0.9 83 241 264 58.8bY 22.6 12.1 5.7

2018 3.4 16.0 326 232 71.8 14.6 7.0 3.2

. 2019 24 180 420 270 87.0 80 16 1.0
Annual partial
bearing 2000 60 160 312 252 72.4 132 48 3.6
Average 39 167 353 251 77.1a 119 45 2.6
2018 78 206 336 248 79.0 9.0 3.2 1.0
Biennial 2020 228 372 248 88 70.8 4.8 0.4 1.2
bearing

Average 153 289 292 168 749ab 6.9 1.8 11

Z Fruit size according to specification 2S: 49.0 ~53.9mm, S: 54.0 ~58.9mm, M: 59.0 ~62.9mm, L: 63.0 ~66.9mm,
2L: 67.0~70.9mm
¥ Mean separation within columns by Duncan’s multiple range test at 5% level
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Characteristics of Yield and Fruit Quality according to Fruiting Methods in
Transplanting of Adult Satsuma Mandarin in Open Field

Weon Suk Yang

Department of Horticultural Science
The Graduate School
Jeju National University

Abstract

Cultivation technology was studied for stable fruiting of adult tree transplantation cultivation in
Satsuma mandarin in the open field. A 42-year-old unshiu ‘Miyagawa Wase’ adult tree was transplanted
to Gangjeong-dong, Seogwipo-si in 2010 and tested from 2018 to 2020. The contents of the treatment
consisted of annual overall bearing, annual partial bearing and biennial bearing. Investigation items
included leaf mineral element content, chlorophyll content, agricultural work time, browse development,
fruit quality survey, canopy volume, yield, and fruit size. The time required for agricultural work based
on 10a was 40.54 hours for annual partial bearing, which was the most demanded. In partial fruiting,
flower picking took the most time (25.89 hours). The agricultural work hours were investigated as 18.43
hours for fruiting once every two years and 16.34 hours for overall fruiting. In annual partial bearing,
the ratio of sugar content of 12°Brix or more was most common at 70.7%, and the ratio of acid content
less than 1.00% was also the most common at 34.5%. In partial bearing, the yield per tree was the highest
at 92.6 kg, and the ratio of small and medium fruit size (2S, S, M) was the highest at 77.1%. It is
considered that annual partial bearing is more suitable as a method for stable fruiting every year
compared to other treatments. However, it takes more time for agricultural work than other treatments
in annual partial bearing. In order to shorten the working time, a strong cut pruning for the unplanted

and branch is required.
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