P SR R ese i 82 : 27-42, 2017 (27)

7 B AR AR TR ER TR !

R
# O

2016 fﬁ 1 ﬁ?@ﬁuﬁﬁﬂﬁﬁ%%ﬁ?%ﬂﬁ LR R R R R RS
AW S A LI A R = R E AR ( Citrus tankan Hayata) st (C
reticulate Blanco x C. sinensis Osbeck ) EHIEEHFI BT ITm 42 B2 - %(mﬁ;ﬁf’aﬁﬂéﬁ
PrifgiisE (24.83N, 121.06E ; LS & 80 m) AR 2.7°C » MM FH8HL: Bk
EEEE (24.83N, 121.33E ; @S E 350 m ) &ERIRE-0.1C » ffHRELER -
RERER - FREEREER - REMERCER LGRS SR S » 258
BREMERAL » 2BAFHAGEIR - BRI T S 8 B e e g et
s AR E 2 8 N H R E A R 2R - B R 2 B % - (F & R R A
MR E R MFATRAL2R 3[R 63.8% 52 55.0% » [R50 27.5% e 22.5% » BHZE
E T EE - A R S (LB B s T S°C ek M AMAH Besc M fi SR R [MIFea R JES e
PFEAGRER > RTEERA IR EFER » A ERE A2 IR MEIR + MR

ATk A A% R B 5 R R -

RS - MR SEE - BT

=4 e
=4

2016 ££ 1 H 23 HZE 26 MR ESE - (KIERRE RIFER TR 24
% - BERRUERR T R FR LGN - HAbuE 1 H 24 HSPERIRIER LK
B HRARRAT 3 44 - BHTRGQIE R DI E K Efk (hREER - 2016) - i
JHHERDKRTERE - AL R D@2 HRRE - BERHRA R RERE - 7
AERF A A A 24 ho SE R A Rose i il R BR AR oAb » e SR R R R A M e e

" AT A B R R B RIS SRR A A 496 B -
> B B S R S B BRI T B GRRIE S - lithops@tydais.gov.tw) »



(28) PR FE 2 2 LG e s e 82 1

TEVNERIRGE — & 5 Riatd - 0°C DA RIR T Z0E ploff I s M g - o2
AHAEACEH - fRREEFTRIREGEE 5 M 0°C L MR vk I a - iR -
EFEED = ( Geisel and Unruh, 2003 ; Theocharis ef al., 2012 ) - fiFRE E BFEE
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1. 2016 4£ 1 H 22 & 27 H#HigEtEsE (24.83N, 121.06E ; {FHEE 80 m ) Kbk
Ei{EEE (24.83N, 121.33E ; = AE 350 m ) JRIEEEL -
Fig. 1. Temperature and relative humidity in Xinpu Township, Hsinchu County (24.83N,
121.06E;80m alt.) and Fuxing Dist., Taoyuan City (24.83N, 121.33E;350m alt.)
from Jan. 22, 2016 to Jan. 27, 2016.
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{2 Sl 3R A R B 0= 0 Bl R 350 m Kz 380 m - SrifiiH 4 R R E RIS
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ST 5 E B R E TR B 20.0% K 31.3% - FriffaAlfE 2 g E
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Wy HTIREE 1 R R E S E R LK RS R E SR 28.8%
ke 13.8% » Hrif R E NS RIEMIEY - SIEEESER - EREREZRNY
BRREE (1) -

2 1. 2016 4F | F SRS ISR B A RS

Table 1. Effect of cold waves on tankan tangor fruit quality in January 2016 among

orchards.
R NEEIY RE e waR REME JREER
& =i RER RER AR
Orchard location Altitude  Weight loss Weight loss Button Peel pitting ~ Decay
of fruit of peel abscission rate
(m) (%)
1EELE 1 380 6.2 a" 103 a 20.0b 22.5ab 28.8 a
Fuxing District I
2B 11 350 7.1a 9.8 a 313a 28.8a 13.8a
Fuxing District II
Hrise 1 100 3.8b 8.7 ab 0.0d 13.8 be 0.0b
Xinpu Township I
HrifsH I 90 39b 6.1b 7.5¢ 11.3 be 0.0b
Xinpu Township II
HTHSE I 90 45b 7.0b 6.3 ¢ 17.5abc  2.5b
Xinpu Township 1II
HriEIvV 85 34c¢ 45¢ 0.0d 113 ¢ 0.0b

Xinpu Township IV

? TS T AR 2R LSD IR TE 5% ke BB -

V4

Means within each column followed by the same letters are not significantly different at 5% level
by fisher’s protected LSD test.
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el 4 EEEREMCREHR 85550 m - FRERBRIEELENRN
2.4%-3.3% » BRLERH 5.3%6.4% » FL MR T 6.3%-12.5% » 7
LRI KAE - JUSITE KRR EIP IS RE B R A - BUR 4 IR AR
FEREHCELER - 2R E/ D - BREEREERNIR (R2) -

%2.2016 4 | AENHTARER SRS SE L VE
Table 2. Effect of cold waves on Murcott tangor fruit quality in January 2016 among

orchards.
I R RmE R wEE BREMK EWE
i BEE KRR REE Hoits
Orchard location Altitude ~ Weight loss  Weight loss Button Peel pitting ~ Decay
of fruit of peel ~ abscission rate
(m) (%)

faL LA 550 3.1a° 6.4 a 0 10.0 a 0
Hengshan Township
5 B 380 25a 56a 0 88a 0
Fuxing District
RE T EE 250 24a 6.1a 0 125a 0
Guansi Township
HTIHEH 85 33a 53a 0 6.3a 0
Xinpu Township

* [RFTYHESCFREAEIE E R AS LSD HIBRTE 5%k 22 SRR

“ Means within each column followed by the same letters are not significantly different at 5% level

by fisher’s protected LSD test.
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= HRERELBER

POCE MR R R A2 B - IR REGRE B HGE - INE
AR RN - MR E IR E N - H EEEAENE - REGHIIE NS RZE T B -
PR RO - P N R B R - A B ELRER e 2 rh s B A 1T
JRFRFRARRESMAT - MR SET N5 (albedo ) BEFEAIA ([E 2A) ° MIFEIR(LIRIL
R 2IRAHREIR - o> FR AL T i il - A B 7 iR sk i 23R a
iR B R ~ T R A R B R A I 22 B - DA B At e s f B 2 (
2B) -

2. fMIER SR (A) BEMEERILREZ (B) #Et)Em gz -
bar=100 um - C : A'EE ; E : REGMIE s H : TEGHIE 5 P+ HEERH -
Fig. 2. Cross-section of peel from tankan tangor. Healthy fruit (A) and fruit with pitting (B).
bar=100 pm. C, cuticle ; E, epidermal cells ; H, hypodermal cells ; H, parenchyma.
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R EBECHEREGLEE (£3) -

EBE/J

—) 3

a0

H

7% 3. EJEETE 2 AR ERERHRE S E 2L
Table 3. Changes of fruit quality after two weeks of ventilated common storage in tankan

tangor among orchards.

REME  GEREE RERER  REAEE RRMKRECE R

Orchard location Altitude Weight loss Weight loss Peel pitting Decay
of fruit of peel
(m) (%)

HHE I 380 7.4 a" 23.1a 63.8 a 27.5a
Fuxing District 1
15 B 1T 350 79a 18.7 a 55.0a 225a
Fuxing District II
HTHEE 1 100 58b 12.2b 17.5b 2.5b
Xinpu Township I
HrifsE O 90 57b 9.1b 17.5b 75b

Xinpu Township 1T

* [RFTYESCF AR TR AS LSD HIBRTE 5% kA SRR

“ Means within each column followed by the same letters are not significantly different at 5% level

by fisher’s protected LSD test.
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et M T e 2 AR P SER B S R BOR R IE - 0By 2.6% ke 6.2% 5 JREZ
[MIFE R A LR A i SR 22 AR 5 TR RER DA LA 15.0% e » 182 Bl K A P A
SIS IERE - SR AN T e S I SR G B i - (HAR A R R S E
TR ST E AR 22 5 DR LR 2 SR B e o s 2 - B Ve SR (R 4 ) -

Table 4. Changes of fruit quality after two weeks of ventilated common storage in Murcott

tangor among orchards.

RECE ihEmE  REARER  REKRER REMERER  EHER

Orchard location Altitude Weight loss Weight loss Peel pitting Decay
of fruit of peel
(m) (%)

faE L0 550 4.1 a* 99a 8.8a 15.0a
Hengshan Township
18 B 380 3.0 ab 8.5a 125a 0.0c
Fuxing District
REVESE 250 2.6b 6.2b 6.3a 0.0c
Guansi Township
HrigisE 85 2.9 ab 7.5 ab 50a 63b
Xinpu Township

7 AT R IE RS LSD JHIERTE 5%k ez BN EEE o
“ Means within each column followed by the same letters are not significantly different at 5% level

by fisher’s protected LSD test.
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CREMERF A T E - ERR SRR » R ERE ZFE R ERE N RHIE S LER
(£5) -

5. SCreh 2 B FEREMHRELEEL
WO W

Table 5. Changes of fruit quality after t eeks of 5°C storage in tankan tangor among

orchards.
REGE SRS REAER  RRAEE REVERLE R
Orchard location Altitude Weight loss Weight loss Peel pitting Decay
of fruit of peel
(m) (%)
{EELE 1 380 1.5 a* 2.1a 0 0
Fuxing District 1
{HHE I 350 1.6a 25 0 0
Fuxing District II
HTIfE 1 100 12a 22a 0 0
Xinpu Township I
FrifE I 90 l4a 1.5a 0 0

Xinpu Township 1T

L AT SRR B TS LSD IR TE 5% ke 2 AN -
“ Means within each column followed by the same letters are not significantly different at 5% level

by fisher’s protected LSD test.
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Ot STk oo (BB /R Eom T i il - SR R MR E RS TR 1 - R
R R AR 5 - BT S R (3R 6) -

6. ST 2 HERAFRRERAHREME
Table 6. Changes of fruit quality after two weeks of 5°C storage in Murcott tangor among

orchards.
REME  EEE RERER  RRER FLIEREER R
Orchard location Altitude Weight loss ~ Weight loss Peel pitting Decay
of fruit of peel
(m) (%)
fa LA 550 1.4 4" 22a 0 0
Hengshan Township
(e 380 09a 1.6a 0 0
Fuxing District
A P4 5 250 l.la 2.1a 0 0
Guansi Township
e 85 13a 19a 0 0
Xinpu Township

2 AT R RS LSD JHIERTE 5%k #e 7 BN EEE o
“ Means within each column followed by the same letters are not significantly different at 5% level
by fisher’s protected LSD test.
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R R B Kk B EEUIR ( Davies and Zalman, 2006 ; Ferreyra et al., 2006 ) » [fj5Z 5
RE G EARE  HARRIAIRI RS T R 5E T (Carter and Barros, 1984 ;
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Effect of cold waves on fruit quality and storability of
tankan and murcott tangor '

Po-Ming Shih*

Abstract

In January 2016, a cold wave brought record cold temperatures and snowfall (snow or
snow pellets ) to many low altitude regions of northern Taiwan. This study aimed to investigate
the injury of the cold wave on tankan tangor (Citrus tankan Hayata) and Murcott tangor (C.
reticulate Blanco x C. sinensis Osbeck) fruit and the effect on storability among orchards from
different altitudes. The lowest temperature in Xinpu Township, Hsinchu County (24.83N,
121.06E ; 80m alt.) was 2.7°C during the cold wave, and tankan tangor fruit was slightly
injured. The lowest temperature in Fuxing District, Taoyuan City (24.83N, 121.33E ; 350m alt.)
was -0.1°C, and the weight loss of fruit and peel, button abscission rate, peel pitting and decay
of tankan tangor fruit were all significantly higher than the fruit from Xinpu Township. The
surface of damaged areas of affected fruit was characteristically sunken, and showed an
undulating appearance in cross section. In the injured areas, the epidermal cells, hypodermal
cells and parenchyma cells were collapsed. In contrast with tankan tangor, Murcott tangor fruit
were slight affected by the cold wave and there was no significantly difference among orchards.
After two weeks of ventilated common storage, peel pitting rate of two tankan tangor orchards in
Fuxing District were 63.8% and 55.0%, respectively, and fruit decay rate were 27.5% and 22.5%,
respectively, which were significantly higher than the fruit from Xinpu Township. By contrast,
Murcott tangor fruit from both districts were all slightly injured. There were no pitting and decay
both in tankan and Murcott tangor fruit when storaged at 5°C. The results indicated that the injury
of the cold wave on tankan tangor was more severe than Murcott tangor fruit, suggesting that
Murcott tangor was more tolerance than tankan tangor in such condition. In addition, the

appearance of pitting and decay of injured fruit were delayed in low temperature storage.

Key words: citrus, chilling injury, storage
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