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% o EREHINAAGEMELN RS 2% KRR % - (BN Sk ER 3% - EELEE
Fi 519 H 1Y - Iwahorif1Oohata$§ H Satsuma mandarinfE B {5 1% 25K Jiti 300 mg kg ' AINAA A $2
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e~ 2013 FEER T 5K ethephon 81 NAA 7 7574
Table 1. Experimental treatments of ethephon and NAA in 2013

Treatments Processed method

Control No-treatment

40E Soaking with 40 mg kg™ ethephon per fruit

40E+300N Spraying with 40 mg kg™ ethephon and 300 mg kg™' NAA on fruit
200E Soaking with 200 mg kg ethephon per fruit

200E+300N Spraying with 200 mg kg™ ethephon and 300 mg kg NAA on fruit
400E+300N Spraying with 400 mg kg™ ethephon and 300 mg kg NAA on fruit

AH-200E Soaked'with 200 mg kg™ ethephon at fruit harvest, then with low-temperature
quarantine thretment

Soaked withy in 400 mg kg™ ethephon at fruit harvest, then with low-temperature
AH-+400E .
quarantine treatment

> 2014 BT L ethephon B2 NAA 2 574
Table 2. Experimental treatments of ethephon and NAA in in 2014

Treatments Processed method

Control No-treatment

40E Spraying 40 mg kg ethephon on fruit

40E+300N Spraying with 40 mg kg™ ethephon and 300 mg kg”' NAA on fruit
100E Spraying with100 mg kg™ ethephon on fruit

100E+300N Spraying 100 mg kg ethephon and 300 mg kg™ NAA on fruit
200E Spray with 200 mg kg™ ethephon on fruit

200E+300N Spray with 200 mg kg ethephon and 300 mg kg"' NAA on fruit
400E+300N Spraying with 400 mg kg™ ethephon and 300 mg kg™ NAA on fruit

REFH R AT R R R e A R SRR E R E R R E R RETEME0-3B) 2 E

BRUI SR E 7 R 4tHER B - 3 R R BRULE ~ BRULTZR 0~1C AR 15K ~ RRiZe 1% 15°C fyiek 178
W12 15 Cly 318 - ol E REINE - B (UAEEIPY) ML) - RN ERURE
FREE Y =B > DL FE(Color Meter, ZE 2000, NIPPON DENSHOKU, Japan): il {55 &7
L~a bl LERRWALA0SEEH » 0/2R) > alf HELGE(EERALLE - AERR Sk
B 0 KE) VEREEE(EERAEE  AERAER > 08KE) - D@D SHEEE
(C) > BRMNEERIGEMNAIFEE - FoREEaPR&HE R TIILE] - Dtan™ (ba)stHE
HAE M) FrRREEHOEMEEL  DAERE S SHE 60 § 40 5120/E » HUEEREL0
iz M -

A A [ W) R W 15 8 O Ry S LSRR BE M HH SR T 1% > DUdh 3T 5t (Digital Refractometer
PR-320, ATAGO Co., Ltd., Japan){l| & 5+ RAMEETEY) ;1 H B 227 %€ 25 (TITRONIC basic,
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SCHOTT gerate GMBH, Germany) A NaOHJ# & M & 501 0] € iz - Wk 5 2 B S E LA100 g
RAZEGERBREEFR L -
FERTRBESNERZERNAAKNMMEERER I HE

FEAFRE R WERRFERGHR KRR RECEENH G R EAFER
B WG RA ENFEER BEILE - SPRVERER - SRR DUFARE R E B R SR R
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et o4

s B B DL CoStat6. 240 51 ¥ s (CoHort  Software, USA)#ETT iz /NgH 3 7 (Least significant
difference, LSD)43 T » 43 M7 2% B P8 i 7 4 B & 72 B (P=0.05)

T S
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ERED)  BR S mBUE R ERIE R e ZBa R st HHIREERHB R -
L s i A £ 2 E PR AT i B 18R B SR B R FE I 2 2 FE-{&IR 72002400 mg kg
By 2L A R ZE LR 0~ 1 C ORI R B 15K 1% » SR ZafB 77 A Fy-6.7851-6.90 5 bfH £22.19 K
21.44 5 AR R104.3881104. 721 ¥ HE24HafE-5.11 ~ bE22. 72 (AAH A E101.6 | HERE 7
o H B AT s R E A A A B 2 R R - B REEN ST UER » 126
WU AR Z AT HEHERS 2B 531.0532.2 > B¥IELA26. 8 A B E 2 A - B H Ak

R= > AEIRERWERE K NAA @RISR R R A (%8 (L 2 2 8(2013.11.15)

Table 3. Effect of ethephon and NAA treatments on the peel color variation of ‘Ponkan’ fruit

2 Peel color
Treatment 3
L a* b* C h°

Control 43.62¢' -6.04c¢ 22.36¢ 43.06¢ 104.08a
40E 52.62b 6.81b 29.79b 57.61b 85.80b
40E+300N 53.45ab 8.49b 30.48ab 58.48b 82.36bc
200E 52.72ab 5.03b 29.84ab 56.52b 85.75bc
200E+300N 59.12a 19.87a 35.04a 69.26a 72.23¢
400E+300N 53.29ab 8.12b 30.10ab 57.07b 81.48bc

! Means separation within columns by LSD test at P<0.05
2 Meaning of each code refereed to Table 1
3 L=lightness; C=chrome, (a2+b2)1/2; h°=hue angle:tan'l (b/a)
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FITVES i o WAL B 4H AU SRR 2 22 (R 1) » BURERIRIZ B s AR R R R AL 1 SC HREE T Al 02k
R R - EOMHARTTE - RATEE R RFREHEE £72.3~79.6 > HI&IREEIL
i B 4H £ 85.4~87.3 - BIHREAH /590.4 (R 10) - e W AE R FRAE SR AIIE M R ER 12200 IR & 2 5%
EREIMNEEIREE(L > AR REAR O MiEE  EREREELROARER - &£
1SCHY 3% - PRmpa B A AR A T Ry 65.6~68. 9N PR1Z R #H71.2~72. 1 B ¥F A 4H 72.9 ([

g)o

R~ A EDREZRIE R R & NAA B 7 A > &€ 0~1CECR s m B 15 RIR R V2R (EI/IP

(2013 4E)

Table 4. Effect of ethephon and NAA treatments on the peel color vatiation of ‘Ponkan’ fruit after low

temperature quarantine treatment at 0~1°C for 15 days

T 2 Peel color
reatment e e b* C he

Control 44.74b' -5.11b 22.72b 43.17b 101.61b
40E 53.42a 10.27a 29.88a 56.89a 80.24a
40E+300N 51.79a 8.51a 28.89a 55.57a 82.86a
200E 55.43a 13.48a 31.60a 60.46a 76.99a
200E+300N 53.63a 11.55a 30.03a 57.25a 78.35a
400E+300N 53.34a 9.02a 30.24a 57.54a 80.64a
AH+200E 44.28b -6.78b 22.19b 41.80b 104.38b
AH+400E 42.89b -6.90b 21.44b 40.70b 104.72b

" Means separation within columns by LSD test at P<0.05
> Meaning of each code refereed to Table 1
3 L=lightness; C=chrome, (a’+b?)"%; h°=hue angle=tan™ (b/a)

R ARRERIERE & NAA B 2R - 45 0~1CEOR IR e e 15 KRAE 1S Clyjek 1 45

TR B AT EIF (2013 £F)

Table 5. Effect of ethephon and NAA treatments on peel color variation of ‘Ponkan’ fruit after low

temperature quarantine treatment at 0~1°C for 15 days and storage at 15°C for 1 week

Treatment’ . Peel color
L a* b* C h°

Control 49.5d' 0.3de 26.8d 49.6¢ 90.4ab
40E 52.4bced 9.8b 29.3bc 56.1bcd 79.5¢d
40E+300N 53.7bc 9.9b 30.4ab 57.6b 79.4cd
200E 54.4abc 10.2b 30.9ab 58.9ab 79.3cd
200E+300N 58.2a 17.7a 33.3a 63.5a 72.3d
400E+300N 54.3abc 9.2bc 30.3abc 56.3bcd 79.6¢d
AH+200E 55.0ab 4.4bcd 31.0ab 56.9bc 85.4bc
AH+400E 56.7a 3.0cde 32.2a 58.9ab 87.3ab

! Means separation within columns by LSD test at P<0.05
? Meaning of each code refereed to Table 1
3 L=lightness; C=chrome, (a’+b?)""*; h°=hue angle=tan™ (b/a)
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Fig. 1. Effect of ethephon and NAA treatments on the hue angle variation of ‘Ponkan’ fruit peel after

harvest, low-temperature quarantine treatment at 0~1°C, and after 1 or 3 weeks storage
! Meaning of each code refereed to Table 1

20145 5 R &S R BT - AH L - AU s Ui A R F s B AH P £2 15 SR B PR UG SR S R
f& > HBE w4 R E AR RS B EBOER M - H P 400 mg kg™ 7 4 £ % +300 mg kg™
NAAJG A ATA e A EUR - H MM (hue angle) /580 281 ¥ IsH 101.0 LA BZE 72 2
(EA) > BRREFERNEEE MG @ - BERE N REELEAHEEZR - At &=

TN~ MAARDRE U RE e NAA BRI R PRI R B PRUCIE A7 052 2 8811(2014.11.10)

Table 6. The peel color variation of harvested‘Ponkan’ fruit after treated with different concentrations of
ethephon and NAA (2014.11.10)

2 Peel color
Treatment 3
L a* b* C h°

Control 43.7¢! -4.9¢ 22.0e 41.3e 101.0a
40E 46.9d -0.8d 24.6d 45.9d 93.1c
40E+300N 46.7d -3.3e 24.5d 45.5d 96.7b
100E 49.5¢ 3.4c 26.9¢ 50.5bc 87.6d
100E+300N 50.5bc 2.6¢ 27.6bc 51.2bc 88.0d
200E 51.1b 6.8b 28.1b 52.5b 82.4¢
200E+300N 49.8¢ 2.4c 27.0c 50.4c 88.6d
400E+300N 53.5a 8.9a 29.9a 56.0a 80.2¢

' Means separation within columns by LSD test at P<0.05
? Meaning of each code refereed to Table 2
3 L=lightness; C=chrome, (a’+b?)""*; h°=hue angle=tan™ (b/a)
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Wi 2B = 2R E BRI SR A NAAVE RN FH 257 o] (5 R A R B S PR R e - T AE PR IR 1R 3Bt
(B e SR S AR AR o > O~ 1 CAROR A 1 SRAR - i SR e BRI BR S BRp BB A K A iR Y 15°C
Fr e 148 R 38 A T 22 BRS¢0 > (B3 DA U B AH B S R B - e BRI Ea i A
EHEERNEREEEEER - HRFINHOEDIARB R D alUeE R O et (E
=) e BURRIGEI A AR E R R i IR R R B -

* 2013 FEHEIT A ERAE U E R NAA BRUSHTBLERIG R - S R T O 2 28
(AREFHERILIL ~ B. 0~1CIRIMMGRTE 15 Ki% ~ Chafiz 15CRyieE 1 48 ~ DAaikik 3 1)
Fig. 2. Effect of ethephon and NAA treatments on the peel color variation of ‘Ponkan’ fruit.
A. Fruit harvested; B. 0-1°C low temperature quarantine treatment 15 days; C. storage at 15°C for
1 week after quarantine treatment; D. storage at 15°C for 3 weeks after quarantine treatment)
' Meaning of each code referred to Table 1
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TRBREEH REHEERENRE

FE20134E11 B 1S H RERIUL ETTEE 547 > 40~200 mg kg ' MIEE U E R (39.5%)E
MHHRE -t ER Y S B A EE 2 R (H400 mg kg ' 25U AE R FE+300 mg kg NAA
JiE B ZH A B SR TR E ) B3 8.45 °Brix BB IE4H9.47 °Brix EEIE ZR(FEL) - 5B LH0~1CIK
SRR 15K R 15°C By 1 1% - & B S8 v] VA M B M B I 1 722 RGN B - 201448580 45
Bk ENREERE  FE - AR YELEEE - L1400 mg kg 25 UT4E & % +300 mg kg
NAAPRHAHEE157.8 g~ FE1821.6 em K EUA M EFZ710.3 °Brix g B KA B IH4H R E187.7
g~ fEAR23.4 em A ATEEF ) 11.0 °Brix o 11 B2 0.9% HIl 863 = 1A B HE4H0.5% - HER R [EE
FE F 25 U 4 5 25 e TR AL A SR B BT 0 ek 1 T 7 T B e B 4R e B 2 B () o

Tt AFERERARE K NAA B SR R G E A2 8(2013.11.15)
Table 7. Effect of ethephon and NAA treatments on the fruit quality of ‘Ponkan’

Treatment®  Weight (g) Soluble solids (°Brix) Acidity (%) SS/TA ratio The ratio of fruit drop (%)

Control 166.3a 9.47a 0.45b 21.0a Oc
40E 151.6a 9.68a 0.47ab 20.6ab 10c
40E+300N 174.9a 9.04ab 0.48ab 18.8ab Oc
200E 175.8a 9.03ab 0.52ab 17.4b 53b
200E+300N 154.6a 9.37a 0.54a 17.4b 7c
400E - - - - 97a
400E+300N  151.0a 8.45b 0.43b 19.7ab 43b

! Means separation within columns by LSD test at P<0.05
2 Meaning of each code refereed to Table 1

T\ MR EDRE AR ZR e NAA (% - RESE IR EREEED
(2014.11.10)
Table 8. The variation of fruit quality and the ratio of defoliation on fruiting branch after treatment with
different concentrations of ethephon and NAA on ‘Ponkan’ fruit (2014.11.10)

weight Soluble solids Acidity  The ratio of leaf fall The ratio of fruit drop

2
freatment © (°Brix) (%) (%) %)
Control 187.7a' 11.0abc 0.5d 4.6¢ 0.0b
40E 187.2a 11.4a 0.6cd 1.4c 5.0ab
40E+300N 170.1bc 10.6¢cd 0.7bc 1.5¢ 2.5ab
100E 181.3ab 11.1ab 0.4d 13.9bc 2.5ab
100E+300N 172.3bc 11.1ab 0.8ab 6.8¢c 0.0b
200E 178.7abc 10.7bcd 0.5¢d 22.3b 7.5a
200E+300N 168.0cd 10.8bc 0.6cd 11.4bc 2.5ab
400E+300N 157.8d 10.3d 0.9a 38.9a 0.0b

! Means separation within columns by LSD test at P<0.05
2 Meaning of each code refereed to Table 2
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ETEHEREEE - DI400 mg kg 25U AE B E 4300 mg ke NAA LB LB £ HI A 43%57% 5
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FEISCEEE AR T - 5 213 B ] 1 H0R AL 52 28 RS @ - SURM AL E
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Effects of Chemicals on Fruit Coloration,
Pre-falling of Leaf and Fruit and Fruit Quality
Variation Via Simulated Quarantine Low
Temperature Storage Treatment on ‘Ponkan’
Mandarin (Citrus reticulata Blanco)*

Meng-Sung Chen *
ABSTRACT

Ponkan Mandarin (Citrus reticulata Blanco) is one of the most important fruit tree
industry in central Taiwan. To meet the demand for its exportation quarantine operation,
early harvest with low temperature storage imposed necessary for the entire production
and marketing processes. However, early harvest with 15 “C storage usually caused to
poor coloration on Ponkan, therefore, an experiment with chemicals of ethephon and NAA
on fruit coloration, pre-falling of leaf and fruit and fruit quality variation via simulated
quarantine low temperature storage treatment on ‘Ponkan’ Mandarin (Citrus reticulata
Blanco) was conducted. The result of this study showed that pre-harvest treatment with 40
to 400 mg kg ethephon and 300 mg kg' NAA could increase the rate of coloration.
However, defoliation effort also enhanced by the increase in ethephon concentration.
Treatment with 400 mg kg™ ethephon and 300 mg kg' NAA reduced the fruits size and
total soluble sugar content, and the percentage of leaves drop was increased to 38.9%.
Therefore, pre-harvest treatment with 40 to 100 mg kg ethephon and 300 mg kg™' NAA

could improve the rate of coloration and not affect fruit quality.
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