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Abstract

Pineapple (Ananas comosus L) is prone to translucency disorder during summer in

Taiwan and the translucency severity increase with fruit maturity. The yellowing of the

peel color is the most important harvest index, which is related to chlorophyll

degradation. Nitrogen application may delay the yellowing, which may because

enhancing the peel chlorophyll production or retarding degradation. Since light is

essential to chlorophyll synthesis, shading may speed color turning. Besides, high

temperature may affect the degradation of chlorophyll and thus delay the color turning.

Therefore, the objective of this thesis was to discuss the effects of urea application after

forcing, temperature and shading on peel color turning. The effect of temperature on

pulp translucency was also investigated.

The transmittance, temperature inside the bag and pulp temperature was altered by

bagging. Black plastic bag (BPB) and transparent plastic bag (TPB) increased

temperature inside the bag, where silver cloth bag (SB) decreased it. Application of 8g

/plant urea after forcing delayed fruit peel color turning, 50% of peel turned yellow, 4-5

days in spring fruits and 3 days in summer fruits. In combination with the urea

application and bagging treatment, TPB resulted in 5-6 days earlier in spring fruits, and

BPB and SB resulted in 3 days earlier. The effect on peel color turning of the same



treatment in summer fruits was similar but less significant. In spring, temperature

increase may affect color turning in addition to the effects of shading due to the spring

temperature was not too high to hinder color turning. Temperature in the field of

summer was usually above 40°C which was unfavorable to color turning; thus, the delay

was contributed by shading only.

The pulp translucency was not obvious in spring fruits but severe in summer fruits.

Comparing the pulp temperature during the fruit development, it was lower than 35°C in

spring fruits and exceeded 40°C in summer fruits. Pulp temperature may be a key factor

for occurrence of pulp translucency.

High temperature may hinder the color turning of the peel and which might

contribute the misjudge of fruit maturity; thus, the pulp of the summer harvested fruits

may often accompany the occurrence of pulp translucency. In summer fruits, even

though the color turning of BPB and SB bagged was similar, the fruits with pulp

translucency was less and lighter in the SB bagged fruits indicated that lowering the

fruit temperature may decrease the occurrence of translucency.

Keywords : Pineapple, translucency, nitrogen, peel color turning, bagging
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Chapter 1. Introduction

B # (Ananas comosus L. Merr.)* fprk ~ L % > 5 # #(Bromeliaceae) i #
% (Ananas)z. % # rER RANY g 2 AR LR OEFRS N - o

43
ARIAMETT CFE BEF B W B

A R2010 #2Z B HERG M S 9972 20F 0 BAE N L 420172 e
ARREY ABARBRR - o Rk EARrs WA (Frrk ¥4 F €,
2010) - B3 SR H A AR H S > L LAYt ROE B YT 0§
PR L WA £ ARG A AT L 17000 2°F » iz 1980 8416 o d A% ARiT
W?ﬁé§~§ AHBAFE S MARIFTfreF a5y #2424 E
#ehal 2 B @ brdE il 55 (% 0 1991, Lin and Chang, 2000) » & F| & & B o057 ) @
Gr RfE o AFEd THMLA S pMLH B TRHA I LR
BThedes ST N2 A Beh@ s 61 ¢ oL 115 (AkE4) 2L 135 (4
~HEBH) 165 RHBERH 175 (58 > &4 )~ 185 (417 ]
95 (RFBHZ 2L (R E£FH) P o R ITHRL BZEDT AR L

£35 2 5f8 (F foik, 2005) -

BHGTERHRTR A2 5 % ) T8k G 100~200 & - & bR
Sl sk a d AIMA L Bk o A RMNILI A IR T UE L LEE S &
Fodop R B o FEFARAAG SRR o 2 S E
THEE2ZERF]SF 0 Hdp X7 4y FREREAERRES (B, 1966; 1,

1975) e BH L 2L EPEF > P H SR BREKBZ M0 3 g3 4ok E 5 fcq



Efcjcisag i > $ed 7 o b2 8 boek 2 R (Dull, 19715 3% 2002) » F]pt 30

FlcS BB B8 5 - B E B HAT

cHP R HBEEARADIE ARG FAEI R - FPFER - FF

W EF2 TS FEERES  CATESB I EE AR5 HF

TEIBEPHEHE ~F 5235 PEF e MAEFREEL R WIE B A% &
IHB Gy R A R FTE A S HF R0 FAIEEE JERRE Y
SHEH P A RER R E LD LIESES > @i 2 BB e (Joomwong, 2005; {7 Fofh

BELE ¢ R £:35%7,2007)  Flet & 22— B A2 i (FF, 1999)

B # 5% pkizf (Water-soaking, Translucency) & — &2 322wt 3t b B 4o d&
o TF A E L o) AN DR PRI RAIHE 2% P ER

RET-LETRND SRR ST LR e B9 SRR ERE T

3
N
)

¥ &% (ChenandPaull,2001)> 2% X5 7 > el d FRE 5 Ut 2

ERoRMA e BFAKTIRER  EAFFF 25T INEALFIXFTH
Yoo 2 R BA R A EEE A T AR B 2 ARA

T O(012)F I T 56 7 2 B ER oIS B HRE 1 4816 2 § 4T s
FERHFRH D S AURES o RER 2 SRR RRZETHE L RRR T2 B
AR AL o ez AT R B NF L 0 2~4 0 Bz A R E2 R P RSN
A FIRHRIEARfERT AT A BRERERELZ S AR 2 £ LT

F oo ARSI £F LA FRE o Pl REELI R R ORI ARER

P kT iaiw  RATRRHEHET ERE S AR LBE



N
>

[
el
>~
At
é“!

Chaper 2. Literature Review
21 BHchd EgET

B # (AnanascomosusL. Merrill) % % # 4 (Bromeliaceae) > * FLAL & ~ i % >
PR FEAHEIELTASHE RARITEN > FFEMNAFRITAE A
Epr-H BT R 2 (Collins, 1968) » AL A 5= x @@ rz 14 %
B> B304 Efeit - BRI ERLAFTHFRAR > 4304 & 30°(Canary Island)

I = 4 33°58’ (South Africa)Z. & (Bartholomew and Malézieux, 1994) -

BHSREE AR REBRT L LT 3> 6L BEFE (Cayenne
group) ~ & ¥L7 #¥ (Spanish group) ~ 2 %% (Queen group) ~ Pernambuco group fr
Perolera group (Py et al., 1987) H*¢ & & & 5 B & ¥ ¥ & {|ch# &/ (Smooth
Cayenne) > d 7 {7 Cayenne R ¥ @ X (Collins, 1968) > £ 4u 4 & R » & 7 Fl
R R AF RABEY NEFASEN  AFIRFO S0 REAETHE
A NF IR EAag ko 4o f kT Iy en‘Sarawak’ 0 S S B 1~8 5L~ 11 B~
13 5216 5.~ 17 5L~ 18 5L 19 - 21 5L (%, 1966; +£,2003) - & B 17 5L # ‘&
WAL FP R o LRERSE NFE 34 T ERFEEET SR
BHLELE T CEFE R ERT D 2IEF TR
14.1°Brix ~ /& 0.28% > #Epart ¥ i£ 50 (5%, 1999) > S fdte Hiwp & <8 0 402
2HR2ZBRATELCBrix P o R A oripRE R S HBE G ApTE A

BA A IEA AT TR B R T SRS BB R LY



BHZEZ R TAATI 25T o ] TR A ka0

FaE2c ) T8 50~200 & (WA A E L 4E) 0 i =2 #ici(trimerous flowers)# ¥

~E

N~ = /ﬁ?:%";}?:\

34

% 0 Jprgze e 7= (hermaphroditic) » /] d - fefvF ~Z B FE
S B - FOREREY c BHAFI TIRH TSI TRT T L 34 0
PR o e HEPRRAMEN s BT UELRE S FF I ) R R
BHpE o FETARAAR IR o [ A2 SR ATNEL LR TS o Y

WP T A0 R EAEAERES (B, 1966, 1,1975)

BHEFLALARAREPRAL Y AH T+ %o 2 LFE95 PR 30
C ~32if 23-24°C ~ %R 207C > feth B AT 327C & A MR M3 15CPF > 2 &
i# 5 T "% (Bartholomew and Malézieux, 1994) - B # /& 3 &2 7 = P& 9 5

18~24 @ * > LFF gL ry %o X1 7dE 36 B (Malézieux, etal., 2003) - J§ &

PEEFAEF TR AR BT I5FFT0EETd 4327 343 10 B2
A FPEFAE LTS FRfAKRFRAARL LD TR LR

(Bartholomew and Malézieux, 1994; Nakasone and Paull, 1998; Bartholomew et al.,

2003) -

B

ki
i

RIEFERDFHLL &9 28 7 pFP (Development) > * 7 1242 ‘m
A Eow B pFEEP > & W) = 34 o ¥ (Pre-maturation) ~ = 3 #  (Maturation) ~ & 3
(Ripening) ~ £ i #§ (Senescence)  * RHuH s F TR LI EFELE ST » 7 &
PR g d Dl R RPLEAEEE RS T X1 EHES 0 FF PR
for FREB A R GRY IR EE 23 B FAESEB LR

A O VIF LB EERBE BB TR XM EFE SR AN
B

=t

35 BB A R M F A S wid A (Dull, 1971) -

10



P RfemAf 2 E L A s A8 R R R E A - BaER

,L

7\:5
5;)%1

DI E A Bl A 2 P fopEag2 + B R4 5 B (Singleton, 1965)  § 5 #%
7

(Glucose) ~ % #& (Fructose)fr & #& (Sucrose) » % F » 1 & cgsg > o 3

imk-

TEAREP R RENTRER S 6 TR ERM KT ER T 5 R
fe % #% (Chen and Paull, 2000) - #& #ff& (Citric acid)fv#7 % & (Malic acid) 5 % 7 ¥
ARG R ST 6 XRLAFTIF LR B HOBR BRI
Baed T R AR o T O AR 0 SRR E 7 RBIR T %

R BEFRZ T 95 H*f2 = B (Singleton and Gortner, 1965) ©
22 BHIF SR AE

BHLZIEERLEA X [ 5d Ta P BAAR o FE ] AR K
MF G H ¢ B FIHFF2HIEIRAE ISP PERBER R L i F i
% dnt%(Paull, 1993) « * B2 FHEF P T REPZ I 0 RmEED 5 TR
A d ek e > T T e AT E boek 2 2 (Dull, 19715 % 2002) 0 % SR
RPHEd S AR AR %D FER - R FEF P2 T0IHB R T R
T REFFRAELAGFZE 2% g iriFagRic b A EY R
T 14%2 + 4 ¥ (Smith, 1988b; Soler, 1993)  iT & % B 3 17 4 ¢F 5k k3% &
(Near infra-red spectroscopy, NIRS)Z. L gkt = ;N KpIE 2 5 F 2 ¥ 3 L)
B BEBEmEL 2 ARLE 1% o F F130 2% Jo & 3 & (Guthrie and Walsh,

1997)

LAS BRI BEAY HEICORE ) TR R AHF L 130 ¢ R0 e
3R CHE R (LA o £ (20120 B A B AR R B2 0 AT

11



3P ERfrz o R 1T R RFIRAR  TAREF R FRATHEAELER
LfEA > XIS P TR 15.2°Brix ~ T A 0.49% R S 315 250 A
D6 T AHTL Rk B RS RAELE S LB B
PR OBREOREKEL MBI ZL F2HET THOEA L 16°Brix ~ iR 0.38% -
BERLV 42 B P RFRMAE LK BEAMEAE AR T EeR 0 TP 2 F 2

R ETRMER L

R L e d 2R X TIFE R S HeF Biow RBE S 107
d hBAETERT S RE > VB (TR 25 FESF AR AR EREHET
SHERY MI R A FHEES SR % BES 0 S FHEPog 0 f

PR E N 1RSSR ER Y AR 0 F A FL s AR 2

B Edgir 1 p &% 4%k FPier’ k¢ & L pokiEk o oGP
AR LXEP > R okAs FAaILH o E A3 (§ £, 1988; Sornsrivichai et al.,

2000; §=, 2002) o B AEHR s L ACE- 2 EF Y 2 VAR SR ApE

E 43 0.96-1.004 B EAER H 0§ Bk end * B4 (Smith, 1983) -

SEOKEREAVARFLIBEARHNSIRA SR E PEAY H LKA

BB REREMZEF CRRE > RERAEKREFFTRATR XI5 ERS

B

fen

PAReRE A4 o T BoRERZ FFRARMN B G EFES 0 KX
FEEE > wd G 2 mfprc s 8 (Bowden, 1967, 1969; 2, 1999; 3=, 2002)
CRITE BHIERRLEBTRLHEST S BAEF RN e
A AR R TR - SRR RR] > ¢ B R 2

x-ray » Y|¥78rr B B i 85% 1 b o H B2 & £49 % M (Haffetal., 2006) -

12



23 BHERRERPFAZ B ET fosk

B #H % p-Rixfk (Water-soaking, Translucency) 7 — #8424 M g & 2eih-k
A ZERC RS XEP R Bk ks (Watercore) § - (Marlow and
Loescher, 1984) - if3 2 Hf : BB ERI 123 5 HKARS  AaHmhL#FEsd
LR P RREK SR IR 8 BT R E (Bowden, 1967) - fLhEF R 1K
z@a AR T B iAo kiR FE A AL - 4% (Lin and
Chang, 2000; Bartholomew et al., 2003) » 4rfi& & f i< e -k & % Fla T X &k >
PGS A A ez ki 0 &% 15 M (Bowden, 1967) ¢ 3 # JkiEk 2 % F
Teps o b od S R AR o i E) Penicillium ~ a3 2 R m T 402 K s (Black
rot) BERPHEREZFFEZ A2 FFIPREE XG> 2 ApTiE  Have B A
R - REF AL PR AAEI A RATEGA RPN FREL R
% ¢ » &(Paull and Reyes, 1996) ° % p -k k3 2 R F13 P o @ d7 % Row s e
A E A BT R B R AoF o R S RAE SR EERES
i (Marlow and Loescher, 1984) » & ¥ T 5 -Kiz k3 2o %% 5+ b dh g 4%
Bfers  REE &P T % BH B L fookiz K2 F 4 5 B (Paull and Reyes,

1996) -

REARER B TTAF L k] AIREALNR S SEF Y A HA L
2 18 Bc€ (Singleton, 1965; Chen and Paull, 2001) o % F k|# % = 4 3% » 33
FRSF e 20% =~ gt A3 42% 0 TRES R P A B A I RE R S F o T74% >
Bl R w 42 F L REK 2T g2 PFRE J 3 BRS A EgH kR
Az A o depllee I G A foo kiR Mo SERFFRE ¢ R wre inl
PR Sem 8B RIRJR 23 2 (Chen, 1999; Chen and Paull, 2000; Chen and Paull,

13



2001) ° BeE ki % (G F AN T0%)fri w4 kiERk2 59 0 3 %A

I\P

’Q‘p.—»727%‘f“’627%’§? &g:‘giﬂ,,e 5 6% > Flposeriad 15 Er B a"lj\,,‘

A o e s 2th € & 2 BT (Chen, 1999; Chen and Paull, 2000) -

BHER AR LA A A R S RS SH 0 R G L
% (Green-ripening)sF 3R % > ¥ HF AW FEDFE > Fw R FF BB E oo X
FoaARAXLEEF T HRHREFRRDEL,EL PRAEEX»EFFE 2
PEEF R H g 4 (Py et al, 1986; Soler, 1993) - Soler (1993):2.5 F A % % 9 -
i ¥ EFEF XL ARERIR > A EERARY FAE S
1+ 2_ catalase, a-galactosidase {v -galactosidase » ﬂ lmreh R g L ik ArF
L TR E R T LA S SRR FE T FEEL =

id %123 B o Chen and Paull (2000)3% % "Rz fo s | = B2 4B588 % A % BB4F & 3t

5

—
e

FEGM o FRBES T 6 & ke AP RERGd A NEE > Bl 2 AHN
Sop oot PE e 2 SN B 3R BT 4 e e e LT TR o 3
FREETE B kS S REED T TR Lk o e
PR TRt RS RS B ok BIFRAED KR (Source)i I f 7
(Sink) % % Fr 3] Al b2 R R AR 0 @R ERB R AR o 2R A RS B 3

WA 13 b E S R RP R R Y <] REFE R R TR CWI

-

Bfekmps 2 % o B kR ol A2 CWI s Mol o % E 3 i

B RES A ARRPTAEE Y LRI RA LD B2

B
RERAT o A F T RN P 4 (Chen, 1999; Chen and Paull, 2000) -
24 RRERHFR REFZBE

14



TR &R g 1% HF D) (Mode) A 35k E ko f 12 B o # R E A KR

T 23 3B R RIORERDF L F o ERRT LAPM 0 BRa 450 S
EokERES FEF 0 10~12 P 5 A g A FhM o Aedg 2~3 B 46 EFE
23°C~ MR 15°Cen1~2 7 (- &7 £ 148)% B8 29°C ~ ME 20Ceh7~9 1 (- &
PERBE)FETFREXRERDEKR T 79 R REFF GRS
BREREZ &S BT R EfoREKRZM G EZEP (Paull and Reyes, 1996) - Chen and
Paull (2001):n5 B R ¥R EREERRZ BEL 38 B a F 2 b2 (£ > 1
FAew 6 BB F TR A o WL FF B EAIL (48°C, 24hr) & FE MLk P dme
Wehid S Ve MR R 2GR M 3 BN ELSI R RER TE S
2ookEA o PRRETE TR H 2~3 Y B B kEKRF A R 4 M (Paull and
Reyes, 1996) ; fs #pfRdc2 & FARIP R B AT 0 B € $&2 dwve oemid B4 > 1808 -k

B A > TIPS BRI T R (TREKRE A 2 4p # (Chen and Paull, 2001) -

BABES S 322 8Bk 15 10~12 ZRFw e %8 £%E KR

PERe3 3C 2B EHTE RPIRERER 10C » £ E R KRk

=

BRRE 7 ERHTER{frHReEAFFLE T REMORERFE - F T2
ZEFHERZMLMET NG - PHEEF 2 RETEF kixk2a#2 (Chenand
Paull, 2001) e =& fr¥ B e 2 % £ 2 & 8~10C > RIZWIHE R » 1 Tz *
FET v e AR PRI RBERVRF > okERkEFrRoa T
AAp i T R ERFORER DT Ao ERE L REFEEBR CEAR

Mo B2 S % B (Chenand Paull, 2001; Frchal £4 F ¢ B #3257, 2007) -

kwomeng 2 F o R AT F R A R F SR E S 3 (Brown, 1943; Perring,
1971b) » & £F 8 ¢ % @5 4 %m0 WA # 4 (Burgetal, 1964) - $*Winter
Banana’{-'Gano’ @ fi &g % £ REFF L - & 5 % 5 &2 Rwzaosfd
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BESAFEFL2 5 I PYERTEPARAERZEF v o %R
472°CH=43.8C » = —?5 n_ig -k S b 8 S48 tg a4 > ‘Winter Banana™# 4 5 ¥
iZ 88% >~ ‘Gano’iE 63%  m FE P I A E iéiiﬂ" Al ¥ & ‘Winter Banana’ } 3 -k :}]is’af
mAEAFE 61% v dHYyEfer 2 RERAS S E 388CHr 36.6C > ‘Winter
Banana’-k Jﬁa’s} 4 x5 8% @ ‘Gano’ # % 4 (Fisher et al., 1930) o 4z = 2 ¥
IHAHEF T 35C L % R R ko p & itz B8 Tsugarw’ § ko g 3
2o TR ARELTREFTHARC EFORB R ERFEEEE P YR
#9 5 #{oL H4ER (Sorbitol) » BEBEF P FEF IR > A KRk }?r,‘m’? 4

(Yamanda et al., 1998)

2.5 k& FE P kiR RF

AP RFELN T ARELY e E > BRPFT A L2 G HFE LR Y
BRAAEfST FAEYEE] > FKE 30 mmo R 2 BT Fi

LT F 10% (F 402, 1969) > BT kA ook Bk bl > G5 g 52 4 A ¥ i

¥

SoKiER R R FH 4 (Pyetal, 1987) FER Kb E T EA 0 A AT RS R

i b 3 4 (Marlow and Loescher, 1984)

26 MR EEZ W F R AERHEHEE KB RLBEP

BHAEBRETEARPF T RH G Tk B EH A 5
AT o Su (1969) B EfEEHE AR ERFR S FFFL0T9 0 o e
RAETLIBI IRESE EFF w5 89 0 20/ BRH 424 258 /3k > 5 £
0.675 2 T8 5 1330 27 » p B350t 67 d 1.3%3H 4c 7] 51.1% o 75 15 $H3F &0
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5~6 7 ¢ A R R R 1T B AR H B E T 8 2R/ BA 16 2R
FARER N L LEE FE TR PRASE EBE S Ed 152 TH 4 2
1L7~18 27 o e % p kR g 2 Jd » X HER 25 FREdfAvFd )3 5% g
AFT 40% 0 F T2 T A T R B4 0 2~3 7 Bfrz & R plE T
(£,2012)) - i# 3 ¢ fa4pr @ (Sodium Salt of Naphthalene acetic acid, SNA) ¥ ## *

j\li’;%zﬁi‘a“rﬁ A g F o e p B Fy g'ﬂ i‘?‘t (%,1975)

4 fo i fm vz 2 e ienfE ¥ 13 M (Ferguson, 1984) - g ¥ % § 4 £ %

ﬁgj

ToORRAT SRR e REY - BRI TS T ERme A 2 RN

HHP a3 RMENERREKR FZENRE TS 12 1 8 &5 KA

P o SV PBE AT TR RS 0 B R D e T S 2 P A m Rt Rk 2

4 (Chen, 1999) o kiK% £+ 2 a L e fd Vit SRl @ &L K enir

R e BE o TRt g 4 KRRk (Bowen, 1969; Paull and Chen, 2003) © -k &K B £

AR I P2 AR A REP2ATT R - EFZ SR ESHEFLN
5 5 4

Moo SEF A S m4TR > T O MCORE R 2 BeE 428 (Silvaetal., 2006) o

27T % A3 o2 fgd

%REW?%H%%?éﬁuﬁéﬁéiim%i~’%ﬁ.4% e A

_;tL;(,»ﬁ

“J

A FPEP RS IR IS AERRES > TP T HEAFRLHES 275 o
BHEAS 222384 2E %% (Chlorophyll) ~ #7# ® § % (Carotenoids) ~

=+ % (Anthocyanins): % A hESF 7 EW L2 S FFTHF AP KR > £

\

—

FREMCHDTRER FFE A S R

;I

‘5-\#\1

fA o TF R BRI SR SRS

ERNE SRR FCRR R T EE R R s i+ SR R

>B\-
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FA R HEA R TR R FOAF LR R ESEFZ D
*$f22 4 § i¥* (Degreening) (Gortner, 1965; Dull, 1971) - { % A d 2 3 &
FLBHES 5L > FERF L R PR A EADSEREE S R2ZMG o
BEd 2R %48 (Chloroplast)i® % % s2¢ %8 (Chromoplast) > 2 ¢ & 3| %
RiRfeie By 2L Ao @ kA d %5 (Iglesiasetal, 2001) o # ¢ o
Sp AROPFEFT I - TAPE 0 4od B & 742 (Valencia oranges)% £ ggd # &
F*FARAEAFL2EE > "X EFEFREC2ZEE (Young and Erickson,

1961) « BEEF ¢ 3 R2FFF PP T > B ~BAE 5% E (Gross,

28 RAHF AW 2B

FRZPERAYHRH A 5% (BIE 338C » Mg 264C0)~ % % (B &
38.2°C ~ M8 30.3°C)fra % (B 8 35.6C ~ i 26.7C)in% F » 7B W K&
Ao Rz E MR AKFIRIRE COAEEREI Y BEFRLEE
RIS R FONEIH 120 R BAREd o SR R 85%EF W AER > At
2R 40%%F e 14 HF B 130 % 0 T5%2Z R R R A IR &

BomtEFe 14128 F - RESFAIZSE T I0XE > F X 54 F

B2 ZRENLEEDI2 A A ENFTRBII0XI 160X > XAHFRT 2289

*e

R

% & = (Joomwong, 2006) °

B2 B BAMALES REU A ARE > BT NG TN R

AT LA EBY 2R ER AP R 20C "B TC~ 2R 2CHESXA R

dREREZAGS RV 2 - ERVAREAH S AAE N PR J0CCHELFE
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H MR 2ok > BRAIESE L RA R EARIRESES 0 BTG T

—

4 T
% # (Xanthophylls) 2. #f ¢ A} » B R+ BE§ % (Carotene)z £i17 5 3
BREEAHEI B2 EmFE s 23 A (Young and Erickson, 1961) - = #
#+& (Temple citrus)>t#kJc s &2 W] & 65°F (% 18.3°C) ~ 75°F (& 24°C)f- 85°F(H
294°C)efiRT e i d B 85 Fhg e gl % L B-# 4 F (citraurin) 5 R

f# > @ & d »x% 3 i (Stewart and Wheaton, 1971) -

20 kEHE A 2 P

N

FUAL Lt LIRAETINS o THRRE TS E2 %

uif

IEEEA A

N

frkBTAE2ZEF2Z 223k (Gross, 1987)c k% BB RS A BY 227

=t

A F] R Rt RN R 2 AF S R R L (5], 2004) A6 B A AN Y
582 0 47 T4 (Valencia oranges):E& (72 R £ ad? 8 iF » % L F & Z o
PR ERER e gT % (El-Zeftawi, 1978) - =4 ¥ “Hong shigan”
citrus ( C. reticulate x C. sinensis)>" % §F %~ A i (7 £ Bk AJT ™ § 4F 1%

%oom RASEL %R E A LE I ERY R (1§ %,2003)

210 R FRIEHF G LD SRR EAEI 2 PP

REFF TS B B4 DK P F 81221622024 2L gk
T~ " BT MR R B RAERL 13 I2EEEET > EHEr 16
SF REOTY 4L F ST Lot T R (B, 1957) TS EE F A hag A 5

6" HYZ E R B HFAEBRET > TR 8 v 165N 245 F W)i.ﬁl;%z R
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25§ Fuilk 3 i S0%HfcS (£, 2012)c BT R ARD - B4 S0
ppm~500 ppm SNA 22 B H > S A3 S > RIS A AR L RS

PE o F g YR 12~16 % $RqT (£, 1975) -

$AH (Mandarin) ¥4 % 4 o g ok AP gk s EL oM A fod

F 2L fApM > 5o Y (Bthylene) ¥ 12 e 4 @ jcgb % (Gibberellins, GA)

-

LR LA R T AR AR RIS S E SR TR Bk S ER S AR
ZE PR A PPEgL RS REE S fre e g Mg (Iglesias etal., 2001) -

HARE % F 50 25 mM A e B A B 60 mg L GA; EUR 5 ESETpER L 751 189
* 3 231 =& 3% ) A ER e itRiez B2 BRI BPRE 22

Eamgs oom itk L aEBEE S (Alds et al, 2006) °

Rfpm ARy BHRERDPEFF AR5 0 22 57 SHAE P ARE
Wk ERE Y BUWEEs A ARE S R A ES T e kLT
BAES FRAT ) HFF LB BAN IR R RE SRA o AT A LA
B~ BARZ S WHEAE E KR RRRZPE o BT

1. Wi g wudd sz g S

2. WIHHF IR ARBET I B L FES BEI LS kR

3. 4EEARGY CFAHE BLEFARAE KBRS FL > BB S

LSS L S S N Sl
4, TERZ BRUBESART > BEAE LS L H S

5. EEnk 3R SpoEdokEpk o BREAFERERTURECHF S
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$2F Hieo

Chapter 3. Materials and Methods

BlERZBEIFHBHFARI 2T (BAPRF F)

REEAT 2010 £ 8 ) Bdr o AEAMP ML AR O e ¢ 2FE Bk
WofEppaia e 2L 1 &2 SR 175 2488 # 240 450 5 B 4312009 &
87" 6P rEfE » 32010 & 4% 20 p BT FEAN8 Y K W E P
B i 30 FEPERRGE OF 33000 Fho BLIS(S T X E T Ay 47 &9
S0 B 5(15-2-2)825 2T > WiS{s 50 X & OB e HARARE 56 T ~ 1
& 2627 WIEE 90 X F 2 F w4y A 4T (10-0-0-2 MgO-15 CaO + #cE <~ %)

240 = 7

BB 4 FokF R R (BkF 3% S) B PRRERE (B XF 5%,
TP) - 60% s hEe B)» ¥ 172 R iym (CK) - 44 F X% £ & (S)fr
EPPRRER (TP 5572235 F 28 60%BLERE L - K275

FA0%ene+d P2 B HREE (R D). VMR R £ REIDNWF T
B * it i g @ pER By o 2T 1532010 £ 8 7 2 p)FE
WRJE > T80 28p 29 RPpHeREHEI EFRE > mEHEFFTERE
BOREEE L R (R2) ASLY FE g X F A I PR R R &

BULSF R FEAE 5T 2B e 2omiEs ki o

R R >E 8K (Completely randomized design, CRD) » # g2 2 3 £
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AF > # £4FF 20 & o 2 Sigmaplot8.0 (SPSS Inc., USA)g B -

B2ERAFVWHEHNFAE 2 S p RRRZBF (BLF A F)

- N EREFEHA R EERHEAES 2 R RERZPE

2011 & 10 B AAELRBAIRE AR iFa He PR E R
WEWEIREDARPER I PRI R AR T E2BY 200 R 175
E4EB H 5 600tk 5 B 5222009 # 10 ¥ & THE 0 2010 £ 10 7 K 7R 0 12
LR S2011 £ 40 Ff Baskkfe e w0 A A A s R F Q4
*> 1500 = 7 etk + pL (16-8-8)% 250 = 7 &g & 4 4F(CaCN2) 5 A% » 48 B
B L& 2E 40000 tho BiTEE N 3072 B Y ESH (15-10-15) 2 F#

B(52:02-20)5 % » ERFVE R £ 5 o

RILA I E s s F e 8 2 ke SN)fed % § 9 (ON-CK) o § 5
AR o F o E IR W e B Y - #EREs (2011 £ 1
V10 P ) AR E S D AL e F S h 2 N5 161 2 1% E - BB

A0 HREFHFFEHERES - AN F T EREA PR L R ERIL o W m R tRE B

# 5 40~50 * E -

R EILE Y § AME RAJT B REE G 2 ¥R (B %5 9%, 8N-BP)

P (35 K K 90%, SN-TP)~ 424 £ k% (35 & & 1%, 8N-S)» %% 5 5 ¥ 2

(<

4—

% f

DPHEFER VG2 ?%’{'fiwiﬁﬁ@ (8N-N0n)°‘$£ﬂr3 F;E’r’f)f@i“.—'_iﬂ“f v HoAR Y
AT AP AP EPEES A% F w2 mu PRI E R .
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S EIETS 183 (2011 £ 3 7 8 p)E A s 2011 £ 4 % 423 4 1 REICET o
332 28 pF 4% 7P %y R REEE (Pro V2, Onset, Ltd. USA)iB| £ £ g2
FRRWZRE A EES - HRETE S FRE X FHEIE URFE
BB EwH® $F 2cmiF2 %8 o

SRR F RS R TR HNEARS 2 R RERZ B

éé‘,%\;%/\ 2011 ¥ 3% EF’FH‘Q;/” ]’f_l-_ ,—r,; E lg m*&;%n =4 gﬁf—r |E1_TL._fb
HEREIRET AR E RAIE AL AR 1 &E2B2Z5R1THY
£ 485 £ 600 tho 5 B %3t 2009 # 11 7 & %4802010 & 11 7 & i3 52011

E1VAR O FAAT2011E 5T AR D AT S e koo

FufcisdE BASEcE Sk 0 e mfERE P B 5 50~60 B E o )3k
R AERRA B R - WIS RE (2011 £ 30 9P ) A SRR - KRR
WIS 203 (2011 & 5% T P)R4E R 2011 #5720 A3 6% ¢ ek P o
52 9pF 6% 13p 0l R REE (Pro V2, Onset, Ltd. USA)B| & & 2
ERYRZER O F S-S HRETR D EER X FHEIRE UFRHE

BFRESE 2cmiF2 %8 o

2 BHIEP R

(=) W& 2 Hen- R

2011 # 12 9p 5% m 1 X-% 2011 &2 % 11 P %= X%5i8a %

%% %2 D-leaf > 2 FEk HH2 T HEFTNZE A4 o & RHAEHBEHER 8 i

1‘7":\’ D-leaf A ﬁ" segn HOE R U g_F,\_;fgv ’fﬁ« , {@i’l’?‘ 0B Dleafi"’Kn g IR
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A2 FFR M AR B o B RMBN - ¢ B REFR
$530cem> FERIEEEFPAEig L 2mmpFER - R EF ZE
FEEE S LA TR 2w s R R L RAN3 8p 23

128 Pl D-leaffrd 3 > 2 FRIE o BIEP FRE % o

IEF FEAFBE - K EEE 3-10mg H 42T 1pug 1 8 mmx5 mm 2
&5’%;?? Be Feo@lA mazZ A pBERRK D SF A TR (NC Analyzer,
Flash EA 1112 Series, Thermo Fisher Scientific, Rodano, Milano, Italy )& #7 - § & 4
1 %2 % F (He, 99.99995% ) % sndedn » R4 250kPa> i 130 mLmin 5 § #
(02,99.99% )& 4 % 300 kPa » jhi 250 mLmin” ; § it %58 & 900°C » B b g
B 680°C » F 40k #7 &g & 50°C - 12 f7 ¥ 5 (Atropina, C17H23NO3, Fisons
Instruments S.p.A., Rodano, Milano, Italy ) > #&% & @& it £ & > 1 * » 37 B# 2
AR FEREPD RS F 2R c RE AT RATEBIZAF KR (%) K UE

B2t TP EGREAREF 2 T o

47 > B~ D-leaf 380 & 304 247 > BogRfE A p RoRib g o

b
£
o)
)
\F‘b

£ 0.1%HCL ¢ Eificf)fs » ML B3+ ki3S % r 2 L MK B 2%

WeFT o F AL 100CH 1 f PERF £ TOCHT2 L P MR GE S B S

=k

Ver RAARTLF RGBT A ERNIEF FRA A E - #

B 2-5mg o #3101 pug @ Pl e

(Z) HleFRe 55302011 #4 7 9p B4 aresrdd 7750 § %R

2011 # 52 29 B4pr B ¥ % AwHEeE 2ER Fc -

(z) *F5FH 4
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YR ER NI ATLUBALIEE BT ECERE(R Y
SR 200 LF Rk 23 Bk E N R I AT A T E R

hE T2 R RE AkY o REF R AR - B R 0 RIE X T b2

EREL ARy R o F AR PR F S HES 25 0

oy
O
T
3

1 83 iug #4%@5‘—%5 &

ETIS

SRR T EaR o B N =

B 25 05

e
3

BCHEFHIA A ARG BARHA DRSS SRR
(Hand refractometer, Atago, model N1)ip| =¥ % {2 %254 (Total soluble solid,
TSS)z & » H = % Brix°
e tB~5ml %+ > 4c > 40ml 2 3+ -k > 2 0.1 N 2 NaOH #% %%/ 2.1 pH
=81-82> MF BT ERIFHRZE > %A T 2L o3 E 24T
T(%) = Fx0.1xVxB+=Wx100

= VFEREE
F=0.IN 2. NaOH fz & &
V= &% 0.IN 2 NaOH % Z_i¢ * & (ml)

W= $% & k7

BERLY P RT BB RAS/T AT e A F o
kR F IREFR LA L RRAL G R T RS A E T
FAKEK S FHATL L 2aFLF5 00

FOERBEE A VR G R P RS R S L 2 % B
FoFAEREE (B F g R RRAA B R0 R HH R Sketch up 3+
FoREM G B (W3 -
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NSt 1 &
o Py )1 SAS (Statistic Analysis system)® £ #88 » 875 BF LB LA 4T
(Least significant difference, LSD) > ~ 47 & e g £ 7 § B ¥ 24 £ (P=0.05) > &

TS A4 (ANOVA) > 14 Sigmaplot8.0 (SPSS Inc., USA) g B
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Yr g %

Chapter 4. Results
41 ERZ2REFHS ARPTL L FPHIAREI 2 BT (BAPRFF)

-~ ERZ *?f‘g‘?%%]/m&;‘g‘#m.}i 33‘

FPRAEBEIFCREFTYREER SBPEYRNY 2 AFLAERE
FREEVEMS RRR RRPMEARNRIRDE

NFRCBEEF R ERESE R8P 297 F R Y 27~29C (i 1) 39
P PEPAF TREREM A - 2P RFENR A= 11 P R
Bh39C ~ B B E41°C ~ 60%EXL ot ey 2 39C -~ F £# 5 36.5C -
EPEPRERENLE TR APk o TRB N PFORFES =P
TR LR 45C 5 0% BRIt R eI = T TS 4G 2Rk > 12
EFE IR RS LEL2SC o AEE N T ESPL > B FER F X F R R
FREEE NP E R I TN I~LSC o B BRI RN RRET S AL
HEREo L 6~ BFRFEFHNINC -2RIFLERLES a2 Ra
ARz pEk o FB 8 KE 9 oA s (e 1) HERDET

FRAMER RET RSB R REHET Y SR PR R it

1 e AR E o

BAF HRRIALLF §7 “H3 LA 87 3p2ERE ZRBEF P 5

EAHF s LT 3@FEAFE o d FIMREEZEPPYRE R 405C
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60%:EFE 4 39.5C ~ ¥R 2 385C ~ F &% 36.0C(B 5 2 feg 2 %a » @& %87
AT SP P RE R EP R NSRBI TE | E R
HREF 1C T2 3P ELEA R B N LR TR T S 3L TR
BPERRERZSEVRERES G 2~45C ; 60%EEE2 S F >3+ = 9pF
I L TR R 1L R BB R R AT F T
@@ﬁ*?i TRPFEITEIR S FRHEBEE MY 255C mER S~T R &R

FRHRER G2C -

S P RAREHEAES LY

87 2 PEFERRIL  F T ER2Z FF » 30 % BeJd2is 27287 28 p)
Bidot $FE oMo 2EF 2B 8 > A2 31 (9% 1 p)F 50%% % &
TR A R 60%EE R £ RENWAILE 34352 (97 4p ~9 " 57)

17 50%% FE R0 > ok £F 2 E 8 3~4 X (R 6) °

A2 REFHA T A HFIZFFBHFARET X S P KRR BF (AL FH

¥ %)

-~ BRI - ki

WEHETABA LR Dleaf E R ERF RT381 757 a2 Bl
BMELR 1§ 2895 780 ppm ~ 1000 ppm 2 & >tk D-leaf § BB 9 &

0.65%~0.80% (% 1)+ B 7 & T b2 MAcH 5@ £ B - %97 (3 £ A D-leaf 2 ¥ ik

RRAGT R L AEHFLE -
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S EEIREBRHMTHETYREARZ X EAEA LB

B 8~10 % 3 B3 e (3/8~4/28)% 22 B e i kbR @ AN H %5 PIRA K
o fon B R BRIEHED (3/28~4/5)8 22 % F % B R % 1- 2 v
B FHFRTR AKX KGR 28N H Y IR (42)hp F 0 b ARz SRR ARS
TR BRAREREEFRE LI EMRERNY TG P2 A F LA E R
FoAXIEPERRER A LI RBREROFNFE HRENY T 0
AR BB R en BERME  F KT R R IV A MCEE o BB
ROERRIBRFE cRARLRCARREF - 2P D s pEA TREAZ I

- 2P 2 BB AFR S

3P ERF AR F RERIE AN E R IZE S 21.3TC (e 2)
0 - P BB A 25~30°C TR E MR T2 30 R4 T iv g Bk En
PR ABEAIMN C P RERLAFANEI P L FR2FE W
39 28 p X FHr A TRIE (B A3 ENRATEIEEEL I PR
BRAACE 30CH 324CH maEP 2R RERES 278C - 429 F L2 RY
243C ~$RE260C 9 FRAE245C F L P2FH 2 B =
11 prded B2 > 2o 1P BF > 2B e% 5 2 AIEY 58 ¢ &
HP RS = 12 et LRk Y AT 11 F kF R R
Mate R R RRPMARZ SHCA R 10 F 11 B RIERFES S
I~15Cs e B RFZT -0 B P HE A 4075CrF > L/JZp fiE 5 24

PR A4459°C ~ AP R R 4334°C ~ 9 F kF 412.1°C ~ * £ % 4033C -

47 I FrET A o BARE Y E S 2450 (HER2) 0 9 - pAF R
—‘;@30°C~36°C,§,@EJ_%‘?’%5§5§_)§14 &FT%#%% 48 2P %?:ng%ayp-r;@“g (Eg]
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12) BB ENMAr = 2/ 2822 d PHEERATC SO PRE RS
382°C ~ 434 F kF 5 335C ~ $mRe 36.1C o FFE AR 35C - 24 ¥ K2 G
PRt B SRk R LI PFORGER 0 B PR R TS
3EFFEFAEYTC AP ERREFHENSC I F LA Z8T 12
PEF SRRk R FTREMICoTE3mIat I BARFES 1-25C
HREXE = RDEITESE SR FERGRFES 1Co 284D 5
FEFow BFp RS ST29CH > 2¢ #MRL 6272C-EP XM RE 6209C ~
d FkH 55823 C 2 K% 5815C3~4 "  RYFRFRERE 2§ %
W E RECE R 32.4~4427C ~ H P 9 % 27.9~388°C ~ 424 F kH 24.4~347C -

* B K 26~36.1C ~ v BFiE & 24.5~34.7C (B 8) °

AT JOBAFHRITERELER (B13) P I FFE rIT2 R RET
AAZEIC W 123 IS ABEEd B MEAL2EPYRISIC
WL 345C  EP LM R34IC -~ F L% 326C « 24 LY RERFW L5 11
I TEARREREZ FEF LERFQTIC EPEME Rz 2 B{foHR
EEITONTESE A REBEZ FEFHNIIC A TR R 2 8L T

AP RERFREMEY 12T -

W

CARERHTEFTHEE R HEY I H LT R SFLPE

2011 #3 % 8pitid WAJT »33kis 3P 29 PR LJI ¥ RE K-
FFRFERZEF RS PFLFERLBELLES > a P PR RE R{cl
Rk aFREd (B14) i BEESEFSEHFI AR - FF Lo 5

PHESFTAFERERZ FEARS AEP LY RZ FRESEDRT (B 15)°
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HFE2011#47 9p Bapdio B £ K32 K 2 (8N-TP)2 % B 2 (0N-CK)
AEE RRIEIE 402 41 % 47 15p~16 P)F 50%EFEw e 2 2 &
Jefk - 42d £k (SN-S)fr2. ¢ 9 % (SN-BP)R| 43 % (4 18 p )4 & 50%
FleF 2 2 K (SN-Non)R| 46 2 £ F|p R (4 7 21 P )4cR] 16026 § "9 5 4t
BRI 200k THFRES 8 A0 R FHEBRT 4S5 2 o Apk
HEFWEET AR RITYF REARIEI 2 %E B EYRRIERE

(8N-Non)& 5~6 % » 2 ¢ ¥ E{ck Lk F s 2 RE % 2-3 X i -

FEA135~145 2722 F ~ v 259095 F S T 00 11

‘?2'

2
GMGFH BRI AEEFLR (R BREL v A EIEF 2 EET L
FJRoREAE A F G 50~75% 0 KPR g 2 kR KRG fi 2 F Y 5-8% 0 ki
HEFFZ G T LARFTANFLR RS RE R ARP
TRk gd  EFRARBFLEF OVIBREAVIRM FRTZE 0 FF
FREAMmIERS 2 rEPEY R EFETRLAALE 15.1°Brix {r
15.2°Brix » §e# 4 &2z 16°Brix = & ™% > EEFH LR ; F kER2 &9 5 V7§
T BE0.52% e H W AT E ] 050%5 F 0 R AR AEEFMOKE B

L 8N A R REhE (36.5)0 F kF R RK W30 FRIK (£ 3)-
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Chapter 5. Discussion
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Chapter 6. Conclusion
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A R 2, CK

B. 60%g 14 4 % F 18 $x, Plants were 60% shading.

C. 8¢ 5 k£ # £ £ Fruit was aluminum paper bagging.
D. # P %% 5 2 ¥, Fruit was transparent PE bagging
E. 2 ¢ %% 5% ¥ Fruit was black PE bagging.

Bl 1 St R 175 B HSF2 22 8K F Ao

Fig. 1. Different bagging or covering treatments of ‘Tainon17’ pineapple fruits.
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Green Color Break  1/3 Yellow 1/2 Yellow Full Yellow
B2 2FkEfAERZ ERLITE BH -

Fig 2. Appearance of different yellowing of*Tainon 17 pineapple fruit.

Bar=5cm
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60% 80%
B 3. 2 REERR 2 RERET

Fig. 3. Degrees of translucency severity.

Bar=5cm
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Bl 42000+ BB SR 175 5 A FERARE A2 ST RER
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Fig. 4. Daily temperature around fruits within different types of bagging or covering
materials in 2010 summer harvested fruit of ‘Tainon 17’pineapple in Bing Dong,
Fangliau. (9/11)
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Bl 52000 EBAPFH RN L1758 L% 2 FERABEAT2 o5 %
BEAT2 2% 3P)e

Fig. 5. Temperature profiles of pineapple fruit flesh (2 cm depth) on the exposed sides
of 5 fruit within different types of bagging or covering materials and in the open air
(control) in 2010 summer harvested fruit of ‘Tainon 17’pineappple in Bing Dong,
Fangliau. (8/3)
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Fig. 6. Accumulated percentage of full-yellowing ‘Tainon 17’ pineapple in summer on

the exposed side as related to different bagging or covering materials in 2010 in Bing
Dong, Fangliau.
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8N-BP SN-TP 8N-S 8N-Non ON-CK
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Fig. 7. Compared D-leaf length of ‘Tainon 17’pineapple of before treatments.
Sampling in Bing Dong, Gaoshu on Jan 17" 2011.
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Fig. 8. Fluctuations of daily maximum temperature around fruit during bagging or

pineapple in Bing Dong, Gaoshu.

b

covering in 2011 spring harvested fruit of ‘Tainon 17
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Fig. 9. Fluctuations of daily minimum temperature around fruit during bagging or

‘Tainon 17’pineapple in Bing Dong, Gaoshu.

covering in 2011 spring harvested fruit of
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Fig. 10. Fluctuations of daily average temperature around fruit during bagging or

covering in 2011 spring harvested fruit of* Tainon 17’pineapple in Bing Dong, Gaoshu.
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Temperature’C
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Time (hrs)

Bl 11.2011 #3 " BABHF R R H c R 17555 7 P2 RS RE 22 %9
¥ REIER 3P 28P)-
Fig. 11. Daily temperature around fruits in March within different types of bagging or

covering materials in 2011 spring harvested fruit of ‘Tainon 17’pineapple in Bing Dong,
Gaoshu. (3/28)
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Bl 122011 # 42 BABA R H cR 175055 27 P2 RS R E g2 57
FEER 42 2p)o
Fig. 12. Daily temperature around fruits in April within different types of bagging or

covering materials in 2011 spring harvested fruit of ‘Tainon 17’pineapple in Bing Dong,
Gaoshu. (4/2)
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Fig. 13. Temperature profiles of pineapple fruit flesh (2 cm depth) on the exposed sides
of fruits within different types of bagging materials and in the open air (control) in 2011

spring harvested fruit of ‘Tainon 17’pineapple in Bing Dong, Gaoshu. (4/10)
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Black PE bag Transparent PE bag Aluminum paper bag

B 14 ¢ 2 RABREIRILZFEL TR
Fig. 14. Appearance of ‘Tainon 17’ pineapple as related to different bagging materials
three weeks after treatment.

Bar=5cm

CK Black PE bag Transparent PE bag Aluminum paper bag

Bl 15 & ad@e o %L 2aF 2 ohp o
Fig.15. Appearance of full-yellowing of ‘Tainon 17’ pineapple on the exposed side as
related to different bagging or covering materials.

Bar=5cm
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Fig. 16. Accumulated percentage of full-yellowing ‘Tainon 17’ pineapple in spring on
the exposed side as related to different bagging or covering materials in 2011 in Bing
Dong, Gaoshu.
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Fig. 17. Compared D-leaf length of ‘Tainon 17’pineapple of before treatments.
Sampling in Bing Dong, Gaoshu Township on March 8™2011.
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Fig. 18. Fluctuations of daily maximum temperature around fruit during bagging or

covering in 2011 summer harvested fruit of ‘Tainon 17’pineapple in Bing Dong,

Gaoshu.
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Fig. 19. Fluctuations of daily minimum temperature around fruit during bagging or

covering in 2011 summer harvested fruit of ‘Tainon 17’pineapple in Bing Dong,
Gaoshu.
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Fig. 20. Fluctuations of daily average temperature around fruit during bagging or

covering in 2011 summer harvested fruit of ‘Tainon 17’pineapple in Bing Dong,
Gaoshu.
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Bl 21,2011 £ 56 " BABHH R M SR 175 %2 2 RAFF A2 &
FEFER 6" 47)(FE)-
Fig. 21. Daily temperature around fruits in May to June months within different types of
bagging or covering materials in 2011 summer harvested fruit in Bing Dong,
Gaoshu. (6/4) (High temperature)
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Fig. 22. Daily temperature around fruits in May to June months within different types of

bagging or covering materials in 2011 summer harvested fruit in Bing Dong,
Gaoshu. (5/20) (Rainy day)
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Fig. 23. Temperature profiles of pineapple fruit flesh (2 cm depth) on the exposed sides
of fruits within different types of bagging materials and in the open air (control) in 2011
summer harvested fruit in Bing Dong, Gaoshu.
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Fig. 24. Accumulated percentage of full-yellowing ‘Tainon 17’ pineapple in summer on
the exposed side as related to different bagging materials in 2011 in Bing Dong,
Gaoshu.
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B 25 SPXBERFEF2 59 CRI-LRLIE4E THLH525)-
Fig. 25. Sunburn of fruit of transparent PE bagging. (The left and right side is the
appearance of fruit, the lower side is the longitudinal section of fruit.)

Bar=5cm
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2 LG R1TE 55 M Eswis g 282 P F kR o
Table. 1. The soil nitrogen content and leaf nitrogen conc. of ‘Tainon 17 pineapple
in spring before and after applying nitrogen.

Nitrogen concentration (ppm) Leaf nitrogen concentration (%)
Treatments” Pretreatment After treatment  Pretreatment After treatment
8N-BP 1367 a* 1054 a 0.6678 a 0.8405 a
8N-TP 1322 a 1180 a 0.6858 a 0.8497 a
8N-S 1346 a 1154 a 0.6504 a 0.8595 a
8N-Non 1199 a 989 a 0.6715 a 0.8918 a
ON-CK 1228 a 1131a 0.8011 a 0.6808 a

“LSD ¥ % & rJ2 B P=0.05 pF:£ &g ¥ £ B - Mean separation within colums by LSD
testat P = 0.05
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2 2. 7R ERMFHEH20I1E4" Hiez SR 1750 S F 2%~ %F € 57
B Efop B B
Table 2. Effects of different bagging materials on fruit weight, fresh weight, crown

weight, specific gravity, and muscle fruit percentage of* Tainon 17’pineapple harvested
in April in 2011 .

Fruit weight (g) Specific Muscle fruit
Treatments” Fruit Crown Total gravity  percentage (%)
8N-BP 14223 a 924a 1514.7 a 0.949 a Oa
8N-TP 13582 a 90.9 a 1449.0 a 0.946 a 0a
8N-S 13659 a 91.6a 1457.5a 0.951a la
8N-Non 14515 a 81.9a 15334 a 0.957 a 0a
ON-CK 1400.1 a 1034 a 1503.7 a 0.957 a 0a

LSD # ¥ & 2R P=O0.05 PFE B ¥F 42 8 > B A2 =4 F €4 2259 o
Mean separation within colums by LSD test at P =< 0.05. Each treatment had 3

replicates, 22 fruits per replicate.

2 3. AR ERHFTHEH20I1 E4 " Hyez SR 175 SR 73RS ~ 7 F T
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Table 3. Effects of different bagging materials on total soluble solids (TSS) , titrable
acidity (TA), Brix/Acid of*Tainon 17’pineapple harvested in April in 2011 .

TSS(°Brix) TA (%) Ratio(TSS/TA) Translucence (%)

Treatments” Incidence Severity
8N-BP 15.1b 0.48 ab 31.5b 65.16 a 6.24 a
8N-TP 152b 0.47 ab 33.0 ab 61.44 a 6.70 a
8N-S 159 a 0.52a 30.7b 51.26a 4.55a
8N-Non 162 a 0.44 b 365a 74.38 a 7.52 a
ON-CK 16.1a 0.49 ab 32.8 ab 61.88 a 510a

“LSD e % & A B P<005S Pl F A B > BB E4 AL 2257 -
Mean separation within colums by LSD test at P =< 0.05. Each treatment had 3

replicates, 22 fruits per replicate.
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Table.4. The soil nitrogen content and leaf nitrogen conc. of ‘Tainon 17 pineapple in

summer before and after applying nitrogen.

Nitrogen concentration (ppm) Leaf nitrogen concentration (%)
Treatments® Pretreatment After treatment  Pretreatment After treatment
8N-BP 825 a” 880 a 0.7098 a 0.8224 a
8N-TP 750 a 731 a 0.7252 a 0.8594 a
8N-S 890 a 836 a 0.6520 a 0.8088 a
8N-Non 783 a 720 a 0.6429 a 0.7478 a
ON-CK 983 a 837 a 0.7113 a 0.6060 a

“LSD ¥ % & rJ2 B P=0.05 pF:£ &g ¥ £ B - Mean separation within colums by LSD
testat P = 0.05
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Table 5. Effects of different bagging materials on fruit weight, fresh weight, crown
weight, specific gravity, and muscle fruit percentage of* Tainon 17’pineapple harvested
in June in 2011 .

Fruit weight (g) Specific Muscle fruit
Treatments” Fruit Crown Total gravity  percentage (%)
8N-BP 16222 a 1152 a 1737.5a 0.995 a 492 a
8N-TP 1591.8 ab 87.4a 1679.2 ab 0.998 a 48.4 a
8N-S 1542.2 ab 935a 1635.7b 0.991 a 309a
8N-Non 15249 b 874 a 1626.2 b 0.996 a 452 a
ON-CK 1527.7 ab 109.2 a 1691.9 ab 0.998 a 31.8a

LSD # ¥ & 2R P=O0.05 PFE B ¥F 42 8 > B A2 =4 F €4 2259 o
Mean separation within colums by LSD test at P =< 0.05. Each treatment had 3

replicates, 22 fruits per replicate.

% 6. AR ERMEFH20I1E67 HFiez "o R 175 &F7REFAF ~FiF T
B MBI S RERE A SfokEREERR ZBE

Table 6. Effects of different bagging materials on total soluble solids (TSS) , titrable
acidity (TA), Brix/Acid of*Tainon 17’pineapple harvested in June in 2011 .

TSS(°Brix) TA (%) Ratio(TSS/TA) Translucence (%)

Treatments” Incidence Severity
8N-BP 1550 0.32 be 48.7 be 93.33 be 34.60 a
8N-TP 1540 0.29cd 53.8 ab 100 a 3234 a
8N- S 16.2 ab 0.38a 432 ¢ 85.00 c 25.70b
8N-Non 15.6b 0.27d 57.1a 98.48 ab 3325a
ON-CK 169 a 0.32b 52.4 ab 86.67 ¢ 26.19 ab

“LSD e % & A B P<005S Pl F A B > BB E4 AL 2257 -
Mean separation within colums by LSD test at P =< 0.05. Each treatment had 3

replicates, 22 fruits per replicate.
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Appendix1. The temperature and rain fall in Southern part of Pingtujng from Aug. 2010
to mid-Sep. 2010.

Temperature, rain fall, Month

and isolation Early-Aug. Mid-Aug. Late-Aug. Early-Sep. Mid-Sep.
Max temperature (C) 31.4 32.1 30.8 29.5 30.5
Mean temperature (‘C) 28.4 28.8 27.5 27.1 27.5
Min temperature (C) 25.7 26.2 252 24.9 24.5
Rain fall (mm) 115.5 11.5 93 290.5 558.5
Insolation amount (hrs) 76.1 80.2 61.1 28.4 73.5
Rainy days D 4 8 8 5

—

TER Kk p B A E R § %5k o Data was required from Hengchun weather

station in Ping Tung.
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Appendix1. The temperature and rain fall in northern part of Pingtujng from Mar. 2011
to Apr. 2011.

Temperature, rain fall, Month
and isolation Early- Mid- Late-  Early- Mid- Late-
Mar Mar. Mar. Apr. Apr. Apr.
Max temperature (C) 26.4 28.3 25.7 29.1 29.7 30.5
Mean temperature ('C) 20.9 22.3 20.8 23.4 24.8 25.4
Min temperature (C) 16.8 18 17.3 19.1 21.2 21.4
Rain fall (mm) 0 0 6.5 0 54 2
Insolation amount (hrs) 43.9 65 35.7 52.6 44.5 53.8
Rainy day 0 0 2 0 3 1

—

FEAL K p oAt B A enF 2227 23 - Data was required form Kaohsiung District

Agricultural and Extension weather station in Ping Tung.

432011 E 5 RE 61 P BARFUEAZ AR (FHRAE P L5 %k)-
Appendix3. The temperature and rain fall in northern part of Pingtujng from late May
2011 to mid-Jun. 2011.

Temperature, rain fall, Month

and isolation Early-May Mid-May Late-May Early-Jun.  Mid-Jun.
Max temperature(C) 34.5 31.3 322 344 35.9
Mean temperature(C) 28.2 26.8 26.9 29.5 30.6
Min temperature(C) 24 24 23.6 253 26.4
Rain fall (mm) 0 21.8 89.5 31 2
Insolation amount (hrs) 61.2 60.1 36.6 61.5 61.5
Rainy days 0 6 5 1 1

—

CERL K p ATt B L enF 2222 23 - Data was required form Kaohsiung District

Agricultural and Extension Station weather station in Ping Tung.
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