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Status and counseling of Taiwan fruit tree industry
Lao-Dar Juang
Agriculture and Food Agency, Council of Agriculture, Exective
Yuan

Abstract

Due to the improvement of technological management and production
period adjustment, most fruit tree product year around in Taiwan. Over the
years, our government builds protected production facilities, improve the
transportation equipment; therefore, in order to fit industry development’s
need, government combine experts who belong to COA and university to
establish technical service group to set up training and orchard practice and
diagnosis, so fruit quality keep rising and could satisfy local and export
market. Due to the high alternative, our government adjusts fruit industrial
structure and establishes safety and stability supply chain by reducing
planted area of uncompetitive variety, and building exported orchards.
However, export amount account for only 1-2% of total production because
small scale planted is difficult to compare with foreign standardization
enterprise. Therefore, how to develop competitive exported or high quality
and safety domestic fruit industries is critical issue for our government,
farmers and industry. In recent years, global climate change causes the

extreme weather and increases the instable agriculture production; especially
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311 earthquake and tsunami in Japan. To save instable production problem,
fruit industry has to focus on sustainable challenge, instead of production

and quality.
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Healthy seedling production technology and fruit tree
industry
Lao-Dar Juang
Chaoyang University of Technology, Graduate Institute of
Biochemical Sciences and Technology
Abstract

Taiwan island, although situates within subtropical region, has
very diversified geography and environment. In the plane region, its
warm and humid environment is suitable for the cultivation of most
tropical and subtropical fruit crops. While in its mountain area,
which covers almost two thirds of Taiwan’s total acreage, owns highly
diversified altitudes and environments and is also appropriate to grow
fruit trees of temperate zone. Taking such advantages on environmental
conditions, nearly all kinds of well known fruit crops have been
successfully cultivated in Taiwan since 1950s. Most fruit trees need
longer vegetative growing period before fruit yielding stage. This
makes fruit crop cultivation more challenging especially on pest
protection than other crops. Among the diseases that threaten fruit
trees, those cause systemic infection and can transmit vertically from
mother plants to their vegetative growing materials, such as viruses,

viroids and phytoplasmas, are considered to be more dangerous and
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economically important. Once infected by these pathogens, most
fruit trees will gradually lose their vigor and productivity and more
importantly most of these diseases can not be cured by any treatment
including chemotherapy. Furthermore, most of these pathogens can
be transmitted efficiently and long distantly by insect vectors. These
properties make cultivation of fruit trees suffering such diseases a
highly challenging task. To combat against these diseases, past
experience has consistently shown that the most effective control
strategy is to eradicate diseased trees in the field and replanted with
disease free young trees. Therefore, to establish an efficient disease
free fruit tree propagation system is necessary for the implementation
of control strategy on most fruit crops. Technically, in order to
establish a disease free fruit tree propagation program, there are at least
four parameters should be considered. 1.Techniques for screening and
confirming disease free growing materials. 2.Techniques for
elimination of pathogens from cultivars or clones with good
horticultural traits. 3.Techniques to maintain and protect disease free
growing materials from re-infection. 4.Techniques for mass
reproducing disease free growing materials efficiently and
economically. Besides these techniques related to the production of

disease free fruit trees, actually there is another parameter should be
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considered once the disease free materials are available. That is how
to protect the disease free materials from early re-infection when they
are transplanted into the open fields. Without appropriate protection
scheme those disease free young trees may re-infected quickly before
maturation and lose their productivities. In this article, experience
accumulated from the past two decades will be used as examples to
explain the application of disease free fruit tree to control diseases

caused by virus and virus-like pathogens.
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% 3.2009 Fe M Rt E A B DS

1% BNAEEEM Hog@ O EME

Y M EmE EE A e fBGE HE fGAE
Al (x|) () (Fra) (2 (Fr) (24) (F1)

% £ 12,349 172,550 4,400,020 8,884.8 404,771 22.6 437
B A 11,236 434,769 6,238,070 1,784.3 45641 1,8944 15,265
¥R 17,130 140290 5,064,466 4,534.2 377,795 0.23 128
& am4#8 7225 135303 2,739,882 1,909.9 77,523 11.3 365
% F 5977 43,693 1,802,354 1559 9,065 —z —
X AN 3,115 82,878 2,187,968  166.8 7,459 — —
& 3t 57,032 1,009,483 22,432,760 17,4359 922254 1,928.5 16,195

ERRRATHEREZEGRBEREBS MTERRRELZAGRASER D
B REEEA M

z: BAHBEH

#4.2009 F 5B FgRABEARE D EMR

1% B4 ZEEME HoEE O EE

Y HEEEk AE E A e 1BAE #E g

Bl (aE) () (F7m) (24) (1) (eg) (F7)
KM 6,798 98,179 2,061,756 0 0 0 0
# M 3,585 53,578 1,098,353 0 0 0 0
H sk

W 4,621 61,061 1,078,961 2218.6 62,579 2,898.4 77,452
X B4 5523 70,150 1,936,130
L 69 803 14,855 3427 12,502 0.2 6.4
8 M 774 10,891 266,823

BEM 581 9,444 136,931  756.8 22,857 42774 78,371
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Bk 7,109 231,549 2315485 1,499.9 34,892 9,819.2 167,262
B OA 1,949 14,446 299,038 1.2 53 111.8 3,428
B BR 11,790 82,602 2,663,917 0.06 6.4 0 0
k] 2,566 36,991 1,350,184  163.3 9,520 4,971.1 152,089
%%+ 5987 70370 2,885,177 2,721.6 107,863 —z —
#o4E 1,060 9213 1,030,426 — — — —
% A 12,015 95440 3,113,723 1,339.9 66,038 0 0
¥ Mk 1,291 16,941 338,818 2,439.6 72,266 — -

BER 427 6,662  1186,525 — — — —

& 3 66,145 868320 21,777,102 11,483 388,576 22,078 478,608
ERRRATHRRELZBGRRE RRAN TBREEZAEGRASE
HoBREETH
z. AE A

(52009 FEEBERB AR EE O EE

1E BN EZA dog@E o EM@

4 MHEk A E E A ¥E 1B 1a ¥E g
Bl () () (Fr) (@) (fFr) (2A48) (Fx)
Al 8,132 153,450 5,079,179 53.9 3,088 12,256.0 482,883
He 7,648 46,890 761,501 471.0 59,516 7212 37,901
* 4,401 37,032 1,073,933 30.0 2,012 151.7 6,912
0E 3,225 98,091 4,311,093 72.5 10,307 20,310.7 1,073,584
£ 2,998 22,899 572,463 0.2 10 7,393.8 317,878
B 2,542 28,838 1,218,415 0.5 10 24,311.6 1,364,016
R 436 3,645 174,955 0.2 19 122,990.5 3,988,681
83t 29382 390,845 13,191,539 628.3 74,980 188,135.5 7,271,855
THAR TEEEEZE O RBEREGAT AR ELECRASELD
EES il
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()it o B DA S AL 0 SR AE LW HE

2010 F &40 A HaBOKRA AR - AL - sk~ BRI HE
BE B MRRERFERT AR AR - BBR T B2
R NEHERT - ZRAFAR > B F 316 FaE 0 &
OEE AT AT - EAET ~ BRI B EH T BT BRI
FERTFERERARAKIIRE KRR A F o TaeymF 0 BE AR
BB RITE -

Bl & 7 42 Rwg

LRBAMEE  AHH T (RREAHEEE S HFLETZEH

e 8 e

2B RERTOEE AR 558 BAFHR MWL

> iy A
(B)E T8/ A% e A

SHBEEREAD R ADHAZRETH  FFYEE
RAR®E BRFAIBRRD - EHBEAS  REKRSUELHHIL
BT XAEE > BRAER BT - AT -8R 2R il
NERBOEE  FEREMATHEE FHRAEERKBS

Bl & 7 42 Rk
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ARFBEALIR S B XBRAS » BARBIE R B
Byt ABSRMRERGAI R F o AT A R R B AR &
AT FIERAEERA -

(3B B RBFE > EERBE X

BRREHERE LB AHREAETEHNEBERZ— =
BAEYE BSRES AR S RERREBORE” TR
BT R R T E S AR HORIERA -

2002 FHRERR A EHFIIHEMEEIRMEL GEREE
X oRA BRBAOE RIbAE B RS A A& AR BE R BHEE
1o BT

CY 2002 Global Tree Nut Exports
Totaled $3.2 Billion

In-shell
Almonds
3%
ROW Walnuts Shelled
United Almonds
12%

States 29%

35%

Pistachios I{
17% |

Turkey Other Tree

go,  ran® 13% Hazelnuts
9, 19% Nuts
20%
Source: Global Trade Atlas * Derived from reported imports

B 3.2002 £ RERFE i 0 FH
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(&) 3% b AE A AR L) R BT

&R B Hr M B 3 @A 80 %A b o F L R4k 40
% KEAEAE 22% 0 BEBKR TS % LHBLEENRELAZ2RBD
Ry EMMET HFHEAGBRREEFHENR M ARSEEE
EEAFBREESER  SRAIMEATHETHEOMNER -

Bl & 7 42 Rw&

WhodE sk £ S BAE ~ Ak s AR A A S AL AR SR
FW iR RS EAR I ELERT R R
AV EERA > R EH > S BEIN -

ANE:XLA-E - 25k

AR EAE BT ANKERDTED S BR WEFH
AREEAEEESE  READ B HMMRERE  HPN LS
@6 F 8 B R ke b i RAES RGN ATITE R E T
R G TR BT R A AR -

RAH ARG KB B A B
(D) ZHAHER K EERA

LRABHER AR BN ERZRR > LA R A A - Rt
FHRASHSESEER mBERZMY S HREHERIIE - 17
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FoHEEAA > FRIEEAERS -

2.8 B BB RARIBHERM B S 5] 6 0 St B BHEN &
R ALRSFBESSGERER

BEBMABERTRAAMY A A% - ARG EBESIE
RER > A BRI F AR

(=)AE R B FE 30 Hsie A

1.8 R R AR T Ty kBB -

QA ENA Pk BAEARGERENNAMELZFEARAR

B AHY -

BERATHRIIO ARG LB ARMEL  LHMILERA A
Al-EAAuER SRR THEAMEME B A-TFTrslmK & 2
RF L iEAKESPE B (42 0 2005) o JRAE A ~ B A AT 5k 15K Y
Fikz— o

ERFAERBEFTERERFLER - A MABE

LAE 1951-1960 4 f &L A%HE( 1,100 Kg/ 22 H8 ) #1258 #7 k(1,300
Kg/hHE) mAERREMmAEE & REAE > 12 8B AT S 00K
Wrapksu e & 2 (6,700 Kg//AHa ) bk LiBbk(# 2,500 Kg/ /b))
S 2RBAEL  ERPMEBRREZTER > ERMEEAEN A REE
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FHRHMMER  THAEFTERBOEHEGERLLO) -

% 6. K \LAZH I B RO IS B IR T MR L

Characteristic Pecans Walnuts
Apical control of shoot Stronger Weaker
growth
No. lateral shoots growing Fewer More
Vigour of lateral shoots Less More
Size of leaflets Smaller Bigger

Second growth of current

season shoots

Alternate bearing

Size of pistillate clusters
Fruit size at pollination

Post-pollination fruit

growth

Fruit development period

Rare, midseason

Major problem
3- 6 or more
Smaller

Pronounced lag

phase

Long (6- 7 months)

Frequent, early

Minor problem
Usually 1 or 2
Bigger
Rapid early growth

Shorter (5-6 months)

%k & JB:Wolstenholme #2 Malstrom » 1980.

2HRMBAEMTIHEOA T TR P AEA 8 AT T8 s
%9 AT & B hAE+ ARk - E#1 10-12 A v 4] » fF4&
B ERGEARFERIBRFLERGARZ(ZFE A 2010) -
RBREEFT OEBR > FHRMHBAEZG R TERBFE
ROER HUREEFARBETAFTHERKRE - KERRHR
REERJE A A Su3t ik 0 AT RE &) Logistic A& kb h 2 X0y
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Al SRBERISHART A RERME 9 B2 (B HHF
A 0 2000) - 42 EFEER RIE 64-17 M iEf& 78-120 R AR F &
RS HABRARBENE LI EA > 1994) « EI K% AR
REFMARBRSY -

10 [
g —8— #E
—O— ##
@ o
o4l
% 4
Q;a&mﬂﬂﬂﬁz;fﬂﬂﬂ
0 .

0 2 4 6 8 10 12 14 16
ERER (A)

4. HRAEBRREHEFTOREH KBE (HRFA > 20006)
3GRAMICH 2 A P-4 A 0 A EAAL 12 AR SRR
1-3 A)taR A TRFE&EREN -  EZRARTARE T HAR
2Ry REARHBREFHRZAGEEA2001) BERETH
FYeETFaEENRD T W HERFHVR  TRBFLER
RE - GHIBBE SR AAERNZAIETABRORT AR

%12 > i 12 8(E 5) -

FHRHRERAFTRETLOEAEREZRT I NERRRZIER
B
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300

250

200

150

HE(@

100

50

ST RIS R F IR ST OORP TR NP
B 16t L 3K
5. B HE RN AR ARB T MMSE  RE2 L
(ZE A 2 2001)

AZEBBRBFERAZOERARIREE » 7 AL A F 4 o
10 Aty ARTH A ZH74H > REA BT AETER - 10 A sz 4087
WE - BRBBEFTARALE » RFEDBAER T REIER » ER
M8 R & E(FR 0 1995) -

AAERBETER TR BN -

SatimoniE g A1l B P aRE R R FEARFLER
REx o ETHRALBEATER(REERR > 2000) R R FHH B #
WA - FRRBAZETEALRENR(FIE VARREH
F AP ey -
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KT SR ERERNBRETHRNNELRS

i 5 2 .
y 1 wmen | BF | s
Vv EEA | 454 | (BHFA) | @A
IV | FH &% B R
BB B ,
. X R B %, 14 P
e P
fen Py T H
" wre| | THY | THE
i (R T
M wA)
7 ] .
: =) w5 & W PR
A 1 2 3 4 5 6
7
T & 9‘: R %
7

BoRARIR R 0 19945 ()N B T AT E e
(m)fehr ERBIEE e REXR T HAA
LREBE  TREBFARELAE > R IBRAEE > XA
2HEFRN D BBRES B R MR RN E > FRBESRRAE
AR HETHK -
BRAUGL  FAMMEREREN R B R LB RBRRI > £
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AT RTALH -
(BR)RIFHZER OB IARER RS

LR LA Bk A% B 69 7 A F b

TR E FW BT B SRR L ER AR E R AL
& M (Forde, 1975) - st#tfi R Hop R AR a4 Bl - UF KA
BREEZTOERER - RARF AR HRGERBROET
Mk ey A Rk RRADE BBE PO RBERERETE
A %Wy % ik o Sibbett(1980) 75 & 7w i 7 B bk B Ax E A 0 & B AEAE 25
#£(1954-1979) P Rif w15 EZ R B A ENF B 5 & stk
B ¥ e 0 BRI EA 80-90 %L E M REREMBIEAE ER
BHEERE -
QERKINAE R FREAER

HEFHRREZWAEASHMARRETARTHE - RET A EHK
AR -mERARBEEFZ FHKRNGEERA - EHEFAERK
AL B AT AN A B

‘a

~

oI BAREHER

| ETFHFRFARBEERE L RN EMM®
4 Mehlenbacher #o Voordeckers(1991)%t 38 a9 5245 & » 8%

FER T EE—REBEKIAR 69245 H > M B A FE 1 8345k
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R FRAIG - MIEBAMET 50 %85 F 6 8580 A 4R 3 04 48 B 1
(1=0.85) > b T HANHILH R FRAEERZMARE Y
MGG e AR THFREGRIZATHE FRROEEEREA
FEMEAG - BT LEAE > HAHEBNTRKILET R
D BRTFRITHEETFTHRARRETHRERETAZH 7-10C » &
AT A TFRRGRMERE A 3-5C £ A& (Westwood and
Bjornstad, 1968) °

2R B

Campbell(1962) b # ERRMAZ R I S IEMAZ R g E Z £ R
SRR ERTHEERERMEE S - Singh WA RHER > %
BE A 45 R #3846 Simmonds” B — TE AL T 4 b 16 BB AR K 3848
BE o mIEMERRLARTMEIZER R HIKZ X R F(Singh,
1960) -

PIfER(1993)tbix 9 A B he it 5 M AIAZ R GBI E R F > &R
SRS IR R ARG EFRETE 81 % BRERAYSME
B AWBERE RO ERBERSTES X mEREY 4
2 @ Keitt' £ 2 R - EN B\ & RE B LA ARMAER
£279 R/’ A& A 54 R/m’ > Keitt’ £ 3.3 B/m’ o 7T
REMRABEREESHREFHRR EIN T REBRMAZ R -

348 Bl & By MR R K
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(DRRAZRBYEIRL

7 B L BR(1993) IR KRB AK R o AR B - SRR T E
mERE-EaM ERKE - REMABRBZGEAMN - A%
HEF 0.868 A E(k Q) AL —ARMME  THHRRMIETAY
FHEAAER > BRER RNTAS  FREFEARRNHRTELEK -
& 8. AF R SuAE ] R B AR 69 B 15 2

o, L ' $RY% BY RA
mi o RAE gEm 0 Rmk L Y T Re

Leafarea  (0.958**

Wt. of 100

0.565 0.484
flowers

Panicl

anmeie 5 g33%x .898** 0.573

length

No. of

fruits per  -0.472 0212 -0.486 -0.085

panicle

Soluble

. -0.182 -0.179 0.216 -0.250 0.052
solid

% of pulp 0.633* 0.414 0.509 0.201 -0.893** 0.012

Fruit
ru‘1 0.913** 0.872** 0.542 0.791** 0411 -0.167 0.666*
weight
Seed
. 0.876%* .874** 545 0.868** -0.261 -0.225 0.432 (.953*%*
weight

QFERIERARETHRE
FRIER N R T F = F M2 & A A8 1L > Bp AR 3 L]
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femékef  ERARTRAZF4E S Rt cwad
HOHERRREARGE BRI EN el RARTE
fofe &, (P JER > 1993) -
BIBeFK R 4rAH 2 F 3tk

T shpk a2 Early Amber Fv Springtime f& 8 Kfufk R BF > %
FohRse ARFTARAEFTAENFHBHRB A pa%
&) 5 % 43 o Sherman % A(1972)#] B sb— 37, %38 4 183 18 F- #hbk
FoRAFOMEBEESARLGLEER THEGARLERENER

2ME LA Bhir i BB E R o
(E)RBFRRGES

LBARFHGREER

BRSARERREN > 4-5 FRPTH B WS FREFR S
B ABUbh 605 RF HEH > A 1881-1970 4K > BHF
R 5 RF % AE(BRE A 2008) - & RaHAE 2 @Ag 207 E
Mo JAEFHOREERERARBRA > FHEERRBEE -
QANTBRGHE T ATRAFY - LEFEXKRKEFTHE -

(MR EHREHEEFTEAR

LEE  HABRGTREESAEH KIS 445 B2t Mg”

BRK RS REABGERS-REBBEHARE ZNY
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B Rk RAREAY AL F RERE) 0 F B u(im i
R > 2009) ©
248K MAERE B-Rm AT R AR S  HARRER £
BRBERHBR -
FAERS oMl R eI £ R FAZERIRAY
RIE o

(Fu) £ 2 MR EE 5 DNA ##4 A %

LE NI G IERRA M s LB ER o T B HEM
B & AR ERASIE(R AL E 0 2001) 0 BRREA & - REH
AR~ RABE S REFRMEMEK FAEEATAR -

2381 DNA 547 » &%) 5 fE » BT R B ROMRMAA > R &4
BEAR R LRE > AR AREELS o

3.0k~ RS FERB B T EAT A E RS ARART A DNA i#
SEGEEE RS F LR L iR ER A2
FAERE  GREERBMAEEMEERS  E—-REIXAET/EA

B AMsAERI@OAR > S5k -

(+) @A AR EARE

|LEZERUEREZHTRE BAHAEY  BESERRME &4

VLR ARBRERYBErZ— o M EARFELELR - 8
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1983 B4 > AR AR R ELASEY  BREYE
ARG R ERF R ERMYENERSE E > 2000
Fh b EaRE  XMEHIILE 2007 £ L ELE (BRI
TC3-1035)¢1° £ 4 (R AR 35% TC2-425) -
2ERCEIFHEH - MHEEBSCASREN  KEMEE M@
BRks 0 B MR (RS > 2001)

3.6 A NIUE BE R 7k A B AT FHE 0 3B H R B S

-

=0

m

4.& 7 RA e s A R B S AR A
%4 Rk

1.E 4% ~ R ~ E AL 2010. FERRZE LHRAREN. BERAT
AT AR TS 84:6-9.

2LREH ~ BREGH. 2000. M AFEE R EH R BRATHIMAR
% 42:7-11.

3% EF - EHGF 2001, B ARARBIFRGIRENEE. LER
Bt 4:58-59.

480 BB RAER - B8 3. 2008, % RAF ST B
& 24 101:6-7

S5TRZE. 1995 BT BEZKEETZIH K. 6B REEEN
14:5-6.
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Industrial problems of fruit production and
corresponding breeding strategies in Taiwan.
Chia-Wei Song', Ming-Te Lu', Ming-Hui Liu' and Shyi-Kuan
Ou'?
Crop Science Division Agricultural Research Institute
Abstract
The goal of Taiwan fruit breeding focuses on yield, fruit size,

quality, and appearance. The physiological disorder problems caused
by global warming also need to consider. In order to alleviate the
compact of imported fruits, new cultivars such as oranges, grapefruits,
guavas, and pineapples are needed for both fresh and processing
usage. For the solution to high production cost, cultivars with
self-pollinated and high compatibility, naturally flower and fruit
thinning, easy training system become to new breeding trends.

Good strategies can increase breeding efficiency. Searching for
main phenotype traits associated with high yield and estimation its
heredity are used for breeding. For example, selection strategy for
hybrid seedlings with rapid fruit growth during early stage, early
secondary flush elongation, strong parthenocarpy rate, and medium
fruit growth period could overcome alternate bearing. Hybrids with

good fruit set in lateral shoots, high vigor, multiple embryos could
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increase yield. Traits like flowering date, flush and leaf color could be
used for selection of low-chill, early matured peach -cultivars.
Development of molecular markers for main traits could assist
selection and shorten the time of breeding procedure. Also, new
cultivars could be created from tissue culture mutation, somatic
embryogenesis, mutant breeding, or sprout mutation.

Key Word: Fruit crops, Breeding, Strategy.

1. Respectively, Assistant Researcher, Assistant Researcher, Assistant
and Researcher and Director, Crop Science Division, TARI,
Taichung, Taiwan, ROC.

2. Corresponding author, e-mail: skou@tari.gov.tw; Fax: 04-23399544.
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f R RABHE R BIBFE - i cERBEX LAY
ZRABG AN TEDER R EERAH "KREIE 2264
RBEERERBBEADEBROMREERS 24T 65 INE
ST 0 AR BAHEFR ORBINE > AR ERREEL -
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BAAZHARR HRBAEAFTEEAEER B BREFTEAL
FRAERRERL BEEFE - &F TRIHICERRMEKRE
FoAN AL EARBERNE - RERBBLHEERBITIXASE
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Enhancing industrial competitiveness by fruit
production technology research and development

Ming-Hsiung Lu
National Chiayi University of Horticulture Science.

Abstract

Taiwan a mountainous island with tropical and subtropical
climate is famous for diversified fruit production. In the past century,
the fruit farmers, researchers and government officers had worked
together to build Taiwan as “the kingdom of fruits”. In recent years, the
fruit ndustry has faced a rapid changing environments such as fruit
market competition, increased production cost and climate change. The
fruit industry should face the challenges to accelerate research and
development through team work with discussion and symposium to
develop and upgrade production techniques of competitive and

environmental stress resistance abilities for the fruit industry.

72



RBHE R AA A
B RIEH
B RAHARERE A Bl 25 B k5 07 R A
#w %

RBEROSEARNZERIOHREEZHREHRMERZ
RE REAMNAMBLER  KRALHREZLEAS BB
KFG~ MR AR KA BB TS0 — Al - 2igE R
BT AR Z I v BARBBIBITER D AR ot fELE
P ERE A AMARBRAARSEFAVERRELS  #BALT
PERIBE TR ~ o TH A B o B AT8 5 B @ AR R A8 0 12 10 42
FRAREDEREZFRRBBIZ DB ARZHRY  EHRA
BAASHT R A R AN e AR IE RBIBIE R B 2 2 T ik -

S RBI B RGBT F T ARBHERZIE AT LR~ 5]
AR RAERBACEIE ARMIRIE - b HRE S B AT ok Bl B SR
REB2 A BB TR B ERF ko BB A E 2 HT oA
RAEEBHE  EHRABTFRUARBM BRI AERGFBEAEIR &
REFRRMMA BEHRS EREB Flhe 0 BRXACRT RAD
o R P (B AR A o MAT ~ B BLAL) ~ Bl 4 T (A SRSt
AN BB ERE) - FERARA(FE) 2REREG(E
R RAED - SR RBOF(FPE R ~ &%) RS RABRKRECH &

73



R R TS R A - 73~92 H(2011)

HARBD R ERT T HERAE AR LS R L RB

BRZ B FABLZATEE o

RAEHE RO B R o JE S 7B 00 A E TAT MG s A
REGRERZRE - RBEANFELE RGN - R TEBRA K
RILTATH) ~ B H(FEAR ~ BIBFEN) - I RBEHCH B EZE
SRR BRI ) BRATH REF » 27 BT T AT AR
KA AR B o b BAE AR AU RATELEY R A X
Bt A,

RBRERAFE R XABA AL RET NI > L F T AF
A-2Rmy MRREEEAEEEZSRREBESHESLER > A
FEFREE S E4 RE TR - BRISBNAARAM R EET
DEERZAE TRAEZE 1 -2 -3BZAE - Rt ARZAAME
RZRER M B A SRR ARERE N E LG

RBERZIER

RMBERABZHERA A BARNGERR  £&F LRI
RBIRIT B > w1953 F "X FERLENINETEHT EHE
TREENERBE L& BEE FHAEEZS MARNANENK
outE 3l TR M ERMBXBMBIMEI R RES
M ERBIZFERAIITE R Do & F A (F L) 5 KA

74



GRE2E ZFARBBAANEEL BALENT RS RRL
E¥ HRERAHRE SN R R T BB EEH
BRBEERA BB REERBERZIEY  HFTEHBRAR
BIERMD RAEGHEEN - GEBER - §EFH - &80 - 5k
Me(E % Fhk ~ S ~ BMERBRE) - &84
R4 F F (ke 0 1998) -

e

E R IR

S RBILAEZ T TEMBEABEEA - FH) > TRM
A~ Ak ek~ A bk B R M EZERE ESAEM
A RE OB R A AEREREIGHE - £ BAK
SEREA(T T 1624~1662 ) X B B R BT EEBE - Bilw - 2
R-HM- 85 FOAERTRE > 250X - Bl 2F TR
BHEZEERS - M B A S EFH(TET 1895~1944 1) > LG & A
A BRAOEIERTRE SR RENERRERR S T
BEARIESHASZA R - KRENRESME (REL1993)
TR T I ME K 1,000m £ A6 ERE o &8 A% 0 K
NREEZ RATHREAKRE L7 EE N LR ERE R
BEREZHYE » Lird 7TEBREINAEZ > $TERKRSE 22
BN EEERESS M BABBAR - HE - AR HAAE
4y e

B2 RAM ARG R T H

75



R R TS R A - 73~92 H(2011)

SRR ARG RBEEFT YO RRARGHAMET &K
LRLPIAAETZRBREGRASUHEAE B F 2 HAELHA
oL RECE R ¥R AT LT ZAE 5 DB R R RBHGH ~ Bk~ #
BVABE S BRI AHZRGREGEAE - Hkk > ReR) > BLA A
AARB BoLa AR RE B ARRN -S04 SRR X -
BREF SHERBGAER - RFFHEATREAE 2R
EREGAEHEMARMAE  ETERBAGURABREAE /M
BAAGEBEERRARIAEEAER M, FHEREDA H H IR
Frs s M RFERZAAMEARTRE K AL & -

HBHALE GEATRBFTRTLBEMTLE FRZSER)
% 178 oAk BURFE RAAAEL 35 i REERG LEE 3 B
(52%)(E B %] > 2005) - 11 20 4 &5 RAL R 7 A R4 A2 4 47
ofE o BIHRT - B RB T RAE

REBEEARTMZEESEFNART RITHERMATZIIN G
ERBAERZARGENAB M EREFERANEREES E -

76



B 3L R PR B R R B R AR AT
Tropical Fruit Collections at NPUST
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Fruit Tree Resource Development and Utilization

Chang-Rui Yan Pi-Chuan Liou
National Pingtung University of Science and Technology.
Fengshan Tropical Horticulture Experiment Branch Associate
Horticulturist.

Abstract

The collections and conservation of fruit resources reflect the
development and power of a country. The importance of fruit resources
and conservation has been well documented and emphasized by
various countries in the world. Fruit production plays important role
more than rice, vegetable and other crops and accounted for 36.75% of
agricultural products in Taiwan in 2009. Introduction and exploitation
of new fruit crops has significantly improved and will also
continuously promote fruit industry in Taiwan. However,
overproduction, increase of cost and pests has caused the decrease of
fruit production area in past 2 decades. Introduction of new variety is
one of main factors which will promote future development of fruit

industry.

Evaluation of fruit resources includes several steps. Survey of

fruit resources contains genetic diversity (flowering/fruit habits, pests,
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publications, researchers), availability of cultivation practice,
propagation, use and marketing. Development of acceptable flavor,
rapid propagation, cultural practices and season regulation are required

as well.

Fruit resources conservation and research have been conducted in
Taiwan mainly locates at Agricultural Research Institute and its two
branch stations. However, some important fruit crops are duplicated
conserved and studied at other stations and universities as follows:
deciduous fruits (TARI, COA), subtropical fruits, citrus, lychee, longan,
pineapple (ChiaYi Station, TARI), tropical fruits, papaya, mango, wax
apple (FengShan Station, TARI), banana (Taiwan Banana Research
Institute), Annona species (Taitung DAIS), Indian jujube, wax apple

(Kaoshiung DAIS) and new tropical fruits (Pingtung Tech).
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Strategies of Taiwan Fruit Tree Health Management
Wen-Li Lee
Fengshan Tropical Horticulture Experiment Branch Head,

Associate Horticulturist

Abstract

Taiwan is located in the tropical and subtropical transition zone,
which surrounded by ocean, so high temperature and humidity makes
serious pest problem. In order to pursuit good quality and high
production, producers tend to use excessive fertilizers and pesticides;
however, it’s not only increasing cost and environment pressure but
also reducing fruit safety. Seeing that environment friendly, energy
saving and fruit/vegetables safety, customers pay more attention to
fruit safety management. We hope that by increasing agricultural
product safety, reducing production cost and pesticide use to build a
new production method. Fruit safety management is "application of
management science", which integrated various types of agricultural
technologies, and then considered the crops and ecology-related
conditions to reach the method of “prevention is better than cure”.
Expect for non-pesticides prevention, we should pay attention to fruit
tree health and safety, such as healthy seedling, appropriate filed

condition and nutrient management, and effective and non-pesticides
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pest control to reach “Low-cost, high-safety, high-value, and
environment-friendly” production pattern. The main concept of this
study includes that the importance of orchard management, strategy of
orchard management, how to increase crop healthy, and integrated pest
management techniques and methods to illustrate the feasibility of

health management of fruit trees.
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K &% |K'/CEC = 25 | EBEaREGeAMESR
# EKP 1K 2 F) ESP  15% o
Na Bl CEC | me/100g | & >1 i B R B L -
soil
R | HEEL | % = >15 | dERELE -
Na@ % | Na'/CEC
% ESP
Al : 1MKecl % 5 <85 | EV B A -
CEC ¥ 30-85 | LM E -
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f& >30 | SR AEHBE
RGBT EE
Ca: Mg | F] CEC 51 | 4% pHF Mg #2 P
T REZHPH o
3-5:1 —‘ﬁ&éﬁﬁa °
<3:1 fe sk Cas P THE%
] o
Mg : K <1:2 |MgBRUMSBE; K
g S EMEF T T RE
£ Mg -
A M | Bray Ppm | & >50 =BG Bk B AE o
p ki 50-25
& <25
A &M | Micro % = >0.5 1R 238 R 1 sk A
N Kjeldahl ki 0.2-0.5 | R -
f& <0.2
H#E | Walkley-Bla | % = >5 R 38 B S1 A
ck @ H# C P 5-2 MFE -
X 1.72 f& <2
C:N |EHHL XM%C%E%
10: 1> #FEHIK o
ﬁﬁ&%ﬁ:iﬁ
‘Eg‘a o
Z el

RBEARFERER  TERAZAMETREANE BALES
REFE(1970 R B LB A BEZ — A4

HEHR
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20me/100g soil ~ & B & Y 4 % <700 mgP,0s/100g soil ~ & 3k 14k #&
pH(H,0) 5.5 A E ~ X3kt Ca>50% : L3BA A S oo & BAZA
B ¢ B RAEFIE 35-50 % ~ CaO/MgO LfE 7 ~ Mg £oda & 4-8 % ~ K
fafa E 1-7 % ~ CaO /KoO Hof 4-1.1 ~ 4 3% f& P,05100-300ppm » 5
TR A -

IERE S T DASARAE I ~ R B AE T AR BRI E A Re
B9 R M B E & R o R (CEC)8 Ko 2 2 3 bk
WA IR T E S E  RALEFHAKRE LS LR
TBREMEN L FARTe) - 8B R W ERRERINA X
(hyperthemic) #2 # (thermic) ; 7K 4 R 2A& M (udic)® £ > BFRE KX
WA BN SR SRR T LIEAKE AP o RASH
VEO) LIB A M E A T 435 2 2% A B0y PARE & > 128 2 F1F:84F
W EERRBEK BEFFEME R AR 5 SRt
1% A& 1% 2 B R E 4 F -

ERWHFR LEARSERS MUK ESALE
B RE AR EIEAFE R PRE A T o SRR A A Y
SEW T A LEIE > HCEC £ 44 Z 15me./100g soil 2 Fi - g
fEMi el BESEREARE S ERMRMAT  AHEF T L
49 CEC % & 10me BAF 5 Kia & H AR MHES CEC &£
15~20me ° 3% b i A L3R A # R 2% > £ CEC /7% 10me -
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— s PERR A6 38 CEC 8955 B 4 15~25 me > ph38 £ 38
IR B B s FAO s91842 & 8-10 me » %38 AR B+

WA LEHTIR -

FIEHB e B A ) (AR EE R IR ELR ) R A LIEE
Zoyhe ) B T SR ReE R 1R RS A S AR M AT RO A R B9 BB AR R E
4 5~20% » BRI A LIEEE - BALRESHHBRMELE 25
FIR&E Sbahse s AL E 0 B R H LB AR ERSS 0 LB RRL K
540 & B KRR 0 B A R KT R B m PR ARG AT 6Y A K
M o BhFu BALEE ~ SR Y IUB A S 45 58 T B Nl o B BR AT 6 LA
43R YRR IR R AR AR 10% o

TERMOGEETFZY  RBMARLIEE EBREOET XL
PEES ~ 42~ 4P S NFRIABK o TRIME AL CEC s B 5t A
A g fo g o B KA e A 80% LA L 0 e E45Aa e B A 50% A
oo B3R EA(PH)E 6.0-65 2 0 — R AZREEL A
By BARZ— 0 RMmMELEFR S LE > pH £ 5.5 LKA
KRBT SREEEZXE BN R FN  wEEA L
3 pH6.0-7.5 > BLA 4 pHS5.0-6.5 th e B M AT AF 2] HEWMEF °
PH<S5S5 42t HE > 48~ 4L 0) B EAREE ~ 47 ~ 45~ L F ahbh
Z TR A JpH<S sy 78 B M 13 MR F el Bh 2 20 B 4T R Moo DR
=

o
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TERSAESHUAHHEEMTUFAGE LT AZ  UR
FAHB ARAN S BRELIEREVE  BRIHULHE K
APV IIEEHESEATEBAZ  BUEEM ) - KEE R
ZFE ARAEZAT S UNERTARALEBEFHERARFT(ER
B R)AAIEILEE A RA B E A LERRYHE
A8 % BOAR 0 BRIEIR B At Sppm B A B A A B 4 S e Bk 4R 0y U
st % LRI 7 KBl E A 2PEsE 0 4o Bray % Olsen &9 7 7% © 47 ~
B BERELUERMN T EERRMMENZEZ S EATEE
)iﬁ °

BB IR T RSB AKE AL AT RK
P2 Rl 0 BR MR AE B SR LA AR SL 0 A2 FE 3R oA BT LA B B R
AGARAERAGHIEL RERHA DRI LF MY o Hlho iR
B % B Ret Hy A st e

Yo AEH PR AT AR M pe Ae B AT $ L 3B AR B s 15 H b
RO I B RRATIE IR B IR R OUR A L3RR A ~ SRR R R R
8~ W LIRS E IR 60 B R R (2 - 47 0 AR MEST - B -
&7) 0 MEAF EIRARERAIKAET - BRBRUAIA - R ERXREM
LRBEEL AT EYBMER A IIEArE TR B GER
UF5) (E ) B R R
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223 E > ETHRE(ZYHE - TREM > RER)

% pH TEE AHRE AZHR kst KMy RGBS MM ik
# mS/cm % .mg/kg.

& 5.0-6.8 0.25-0.60 >2.0 20-100 50-250 200-500 1000-3000  50-200 <100

3= I pH(E/K 1 1/1)~EC(£/k : 1/5)~ H#E 4B & R KAL) -
# % & N(2NKCI1 % 8) ~ # #1455 (Bray No.l 2 Olsen) ~ X #
PEAT ~ 41~ 45 ~ A(IN BEBR 4R IR) > LB U F 48 ~ 45 ~ 48 ~ 4%
(# H &% 3 BR) ~ #(Mehlich No.3) -

REFEZ AT ERTFCS  (DEERE > HEMKRERA
IEZM 5 L QAKREM ~ &R - siéFReFARMER 5 (3)%
T B EAT IR M RIRFE RAEAF ek 5 () by K LARIFHE -
BT BAZR &S 1 (1) BRI ER S (2) HEHARRD
FERBAE QRHARAKRERKNF AR (4) RAZEEZ S
B FI AR -

ek Ak 3 U

REOERIE TR ER oM AERT A TN REY
ARREEFMERTHREFTREZM  HFRBLOIEHME ¥ A
AEF RS BRI - A KR B F SN0 EME > RIAED
ARG HEA  BRAR S BRES A R B RN B EMFAS R
AR E R R F S AR - BT R ~ R E P B AE 7
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REZFANGE R > FUAB TR & - sERBAR T 515 0 &M
BhwMEEERREZELZHORAFANE FHNEETREARMEETY
R4 0 A AR E K A 2 09 B8 A (Critical Value ; &t K& Z4)
90%) ¥ 3 B IR £ $¢ [ (Adequate zone 5 B8 R AF A8k 2 3 F 094
AR) o AF BB RS ETZ K -

REBIBHAA SRR T REERE FRIAZFEE
B RECVIBET  ARAEZIVAMEY RS2 — 5 Ak
RIFBER B FREARBCEHET R/ E S (R4 HE)TERN
BERE RS RPENET EA0MARRB—EBEFTSE
AT WG RFZ I MARRAREERFL - RERRELR

T B RE 2 AR B B 6 2R B, o

EEAMBERER S E BITRASEADEH IR KT
BB BAE(976) 7 MAG ~ A - BREEI S RSB X ERIRAR
B > H1Z5RAE F(1984) s At A R AP AR i — 35 LA @ R :RER AR &
FERERF S ENBERELE - LM KRBEHK B IS
EWEZREG ML REER N T LT RBHEETH R JE BR
RoOHTHE - -FE e - B -ER-BF-FHK B
BMERMZERERRERE RNLBLIZESHEM 54
BRDEIRE > BHAELB ARG EN ~ JRIEAE o B ATHAS )
HHRBREHNY T LR B A EHRA S Rkt A%
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BYRG L EHER AR ER G EERATRREESEHLER - £
PRFSEHRTMEG T HREASRZ A MERREE R 24 BRAR
77 ik A B B R 0 [ R R, &R ER B R AT A R B -

SR B RARFEEZGEE)RER YRR EREZMY
HBB G PHERERGIBRAL - FEREB T HAEE S
HAENBIR HERBERZFOER  FEBRROGE S ATaRY
WESE A EAE AR - £ E R AT RS ETE
FERRFLE A SO LB RE R A SE AR AT EGED A K
ARV FE IR B B 0 ERE AT AR T ARG I B R A R i —
FATIR AL B - Alva, AL K., et al. (2006) 42 2 H 6 8494845 @ F] 76
ReiX Bk & F BEor 0 ¥R N~ KR E R 7 Critical Value # # € &4
HETREAEARSEES 1009 > HAKA £ 509) 5 & b 7T 24
B A% % 18 (Critical Value)R &R L&y R A 5 5 BB B MayE
SIEFRBTRYG e

ERBAASNLEADHEMOE R ETEREAFR AR M
LG ENGRERDE AR L E LSS BFE | ERSRE
w8 R FHE  RELBERZGAATRETEZGRER  HP
MR EFE(EF 6 RA LR BEAR » 2F LT RANE
RAREER - AL BBRRBEXR -ETRANEE > TUERRA In
situ BEIEAAAR (AR L3R) B RAKAE o
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BRAN SRS FHZIFENHK LERAES RS
2 A FOBURPIR > FREEE - ER 54 AEEER
LRIEFRA B AZIEGELAEER B RREFTHRIFEH
R EEHNRBORIEZRT  HAXFRBEERBEZ - UE
R &) > Litz, R. E. (2007) 4+ #+ & 42 % F ()40 N) By RIR ~ Rl ~ #%
B~ 2 B ETHURI A et

S EIure e T

BEFE A GUBRMFAFT RGP T RO ER A A
ZEamm A ERGEIITEZ OB AE EmEIELEAERL
WA EAR AREAEKEERNBEE - EHEELAFRATHAN TR
EEAZ HHEMER - REW A (EE - R4F BB &
REFRREHEALK) - BHIBEFEHFWRE kA - 2% 4
PR A BV EE(EERSE) vk B - 5
RILiE FIELE(KEMN D —AROBAENEERRTH) ~ B1RG
T EmAKE T E  REE RS T AR E AR R CRSE
T HE)

AR B R EIURREAT TR RS 6 kel B AR RA
BREHARRE - BRE R A AN A E DA - BB
¥y % % 2 @ (International Plant Nutrition Institute)#f $y5& e ey 4R R

B (right rate ~ right source ~ right time ~ right placement) » LA #3& 31
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Rekt sk 89 BMP (Best Management Practices) > 48 ] 22 46 9 (843 %
o RARA LT RRFFAAZNRANBFTEGBEREAR > FJE Lk
Bt oh i > AR FINEMALEZE) » FRIEENERE -

SH3t EIRIERE G Rk o 53k 3 LIRS B4R A A IR R IR
AR RS TF > BERBHRICA 5 &1 34 #56 BE(fertilizing crops) R 4+ #f
MRS R BT S THA S BB HEARY B2 E
BT AR BE T AR R

HoRE E BUATE S TR E - LR F - BARMEERA
o~ Beltey A R E R mAR)EH S AT - R ERDEL
EZHERALOEMN > FREARTH(ZRER)ALERE %
bR fe B G A2 xR AR B THEMRS E M BTH & ZHRE
$ELLEE F, o L F B AE LGRS R R (A =) 6948 Bl M A A
AT AL E - R AT IR HMT R G B3R B LR A A 656
e 7y % (f5] o fertigatio)  RE & RIE AR & > & F2ILIEAE o R &5 fE&F
¥ m R a4 B 4T 4 £ Re(variable rate application) @ 3t FF X 7] LA

IR 4a F -
e

Re i (fertigation)45 &9 5% ] 35 AT 36 e Au JE BEARAE KB M RE

R 2R BK Y o F R BB A SRIERE o 1B B IRER Z 69 Bl 3 33t
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& > B & R BER 8 KEBHT  MAS R AR SR e
BRIk R AR RS e £ MR S @Ak £
BOE K Wk BB @A KD B BBUE 0 BE R R LA K e
AR B W ) R R AR AR 2 0 A R R BRI R e N TR B
KT HFREBIENLIET - BRARRER R B ey 1I3E— T2
BTN TR E T ey o R R AR RCH] A 892 R B W3 e 0 e
e & °T LAR D 5 38 R FEAK A & A A T B D BesktAg ok 2e B m 5 A2

BT %

LEEBREGEN EHREENECHEAZRALMEH > ECHA
T B EREREK QR > A ARl 69k A o A BHE R R &
MNERIR 0 VAT K T ey s BRAR TR BRAR R F R 89 L B

' B A4S PRk (FiERHER)  £— AL FEREZ -

REE O] LASTH R B) A K BB 82 R B fRAE 4R 1F > B 512 R R F B
FegRest o EREsEAE  sbINE A R iR B s (1) IRE e B
o QFRFEEBETHRERLE > BERANEALABLE > (3)

SRR 0 R R B BB ITIA DA
FIREBAEE LS T AE R S et By T & Eaf R
Bl A HR Y KM A A Bk ST DAL R E 69 & R 2 8 dR ekt B 1L
WESAER ML REREA - HHELBMATOREE R -
fEAT— HAE e et M AR I AE TR ST WG LS -
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okt a8 &542 k2 READ A/EFHLEEH
B RGgeEe —RIEHE 0 ARREREF LT > TSR % RE
F oo B R — RO IIETRAF G EEEA R R P A 1/2 8 BF R
A RERL R E N AT R KR SRRt 0 AT R L3R T LA f e
15 > BEEBKRARFREBEMEENEE -

NEAFEMEAZBAG HRIPRAKRKKEARERREHE
M A Z LI s B RS E AR R TR
BAFRALEREAE A 0 B E E A S B AR o

REERE 8 AR A RERERWAET 9~ AR

R~ ILESE) LEREFE QARG ARG E R AL
ARG EMHAES BIERSEEE TERESLEZEBRKER

B EITERAZ— ARSI BR ARERZEABLBALCHE
WAL RR LSRN BT E ARG EE Kk 3R EARIEE R
Z  EmpEREERM EX A TR LT ERAESEENEREE

AR KR ER IR ST B £ 5 S ey Ee R 938 TR K BN T AR
AT IR b2 SN B K RBB A& R B 6945 M Lk e s & o
BATEFEAF XS AL B RBAE TS TDERE > X
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Rational use of fertilization and nutrient management

in orchards

Hsiang Wei-Min, Huang Wei-Tin
Agriculture Chemistry Division, TARI

Abstract

High fertilizer input and inefficient and limited use of soil test and
plant analysis for nutrient diagnosis resulted in soil acidification and
unbalanced soil nutrient status such as relatively high soil available
phosphorous and low soil potassium content. Leaf nutrient diagnosis
information also indicated very high content of nitrogen and
phosphorous with relatively low content of potassium and magnesium

prevailingly observed in Taiwan orchards.

As fruit tree is perennial crop with root system distributed deeper
within soil profile, thus be affected by soil fertility of different layers.
Furthermore, the variation of soil fertility and property are large in
orchard, fertilization recommendation and nutrient monitoring can not
be solely dependant on soil testing. Hence plant analysis with leaf
sampling of less variation seems to serve as a better tool for nutrient
diagnosis. Yet, there are challenges and limitation for plant analysis,

because complex and instable phenological cycles influencing uptake
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and translocation of inorganic nutrient, difficult assessment of soil
supply capacity by routine soil test due to wide and deep root system
and plant tissue or organs’  storage of nutrients buffering short term
shortage of inorganic nutrient occurred in tropical and subtropical fruit
trees. Nevertheless, yearly long-term accumulated analytical data still
serve as an important tool to understand the relation between nutrient

management and fruit production.

Field study and research is in much need to be conducted to
improve nutrient diagnosis .Establishment and promotion on rational
use of fertilization and nutrient management have to deal with both
commercial requirements and demands of social and natural
environment. Not only upgrading the efficiency of fertilizer, raise the
income and crop yields but efforts have to be made to maintain soil
quality, reduce water and air pollution and conserve better quality of
natural environment. Nutrient diagnosis of soil test and plant analysis
together with fertilization methods including fertigation are to be

discussed in detail looking forward to be beneficial to fruit cultivation.
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L AR R R R AR BT

SR E

B2 KE HEEZREA
#H R

B R L4 8 2 1 2 384 (precooling) R AR B BT 3 47 €
LRAE R ARG AR VAR R IRAR R TR BT oY BT 3R b 2 &) BT B IR 3 U
LA M a R A - AU ENLERE K (modified
humidity packaging) ~ /& M &, & (active packaging) -~ &) R& R, 34

(dynamic controlled atmosphere) = IB4k/4 R IL M7 o [ B8R E
R MR ARG R RNRR AEE % R A48 E R KB R K
RELES 0 G AR B4 A BOE u Bk RUBE AR TR 0 3B AE B IR A S
MRS ROKBR G AR AR 5 B IR BT 3R 1F 6045 & K &% 47 FL(package
perforation ) ~ 3% A & /K RME & 89 LA ~ RIBEIMER F o L% A
ERIE R A RIER @ T B O ) Ak IR B e AR R
Hizeh R —EEaE A2 SRT EH UG RNGMH UL RAFEF 4 R
RGN BRI RS MARFEER RN E
5 3 4% % Je(chlorophyll fluorescence) R JE 2, 2 B2 4E 38 84 1L » 1 4
& b8 % 3 55 e B B (real time)54% > AL RABENART R

"By AR R AT 0 TR A O BT R Eu AR 4 RUEAR A BLAR e BB
o BEmETRETER - R H R BIRAERGE AR =
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HIsAE G MBp R ATER 2 SRS ER R A SR EE
PEFe 5% AR A B M o

i}

AT

KR4 B IEFHE ~ EA ARG BEA A GEIH S B
BB AR E P RARHEE B~ H R kX ) BOE (perishable) 4 1+
1 E A FRICE] N B oAn T A A 2 R 69 $k 44 5% 32 (postharvest) % £ -
BBEHEAESEL Y ARERK AR HFERLGE - A2 FH
(physiological disorders) ~ #1325 & ~ j& bk £ P Bk 2= M & % A1 A AR
{4 > H2r 38 #£(Kader, 2002a) - Kader(2005)3F45 » 21 7 A i % 84
MHEEES HEZ X — E ST AFRKE A GAre/E L8482 T4
K mFATNAERE T4 > EEARERINTERLRY
0~21%° B b > KRG F BB F BT EITIRE R IE » DUt
EHEIT BRI MRAR G LY -

BEABEMERSKRAESOIREZNRREA T RAREL
B AL KR AR S ZHFRA - THR I AR~ AR
GRS A~ BRAG F RJE - ok TR R F(Kader, 2002a) 5 B E B
RAKRBKBRIEBMBFROEC EEREERERA L LT HE
HARE R A BAT o AR MRS R A b B R B AY TR B TR
(precooling) £ #t1 & 5] > % & 4% £ /4 (room cooling) ~ 78 #] & 4

(forced-air cooling) ~ 7k 4 (hydrocooling) ~ k4 (package-icing) ~ &
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72 38 /4(vacuum cooling) % 7 R (Kader, 2002a; Thompson, 2004) » 1A
RERFEMEERESREHRFEERLTE - Km o #H0 5 HATR
AWREERE  wEE CBA R -FANFHE - E G
& JB B E JLRk A (chilling-sensitive) & & » k1% BN HE & k2
(freezing temperature) 2A £ ~ 38 £ g% JL 8 A (critical temperature)(15~
3°C)(Kader, 2002a; Wang, 2004) XA F X KB FR¥E > A H B E
(chilling injury)# £ X K » REHXFHHRLEH Y - T2 REFA
B Ao AR HEZHRSAENAGEEE Ao RaTEERE
AL R s 8 F 5] AL 8 RF LB E 0 AR ARE AP R R 0 AR
TR R FE B Res > R R E AP Em IR o Bk o # 1K
BAFHBRBERIEREFE HNRERRAYGBRTARESM T
AE 39 K& F oY iR L S0 [ B AE 42 55 OR R R B 9 R e TR ) LR g
(Yahia and Singh, 2009) > P& 7K > 5 B oA H B F3EH > F
RREEREANTERG - MT 2 FREEEE YRR

HATEE) S A SRR AR AR TS AW R AT S

EH G ERRERIEMG 0 EE B EMKEME
o ARG RBEEART  RAOMEEEAREMY 49% (TR
BEZA G 2010)c 4R BBAREMERKRAY - #2}
KRG BERLOFT BRE HEEAR - BAREEENERER
o FREWY Emil LR RERER 2HY S ENEEL
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#+(Yahia and Singh, 2009) ; % T 3% & # % KRR 7554 DB A8 E
2| PRIBRET Y > 8B A I LMY ARIL BT E B e S o AT

&K R B A% s 3237 3 B 45 E A 69 2L R & K (modified
humidity packaging) # (active packaging) ~ & A& 5. 3 BT 7

(dynamic controlled atmosphere storage) = I8 4T #E & » LA B 12 #x

EEEN VTS EP Y o
HBBRE K

KA AMEARARRK EZ S @RH(ME#E E 6 80-95%) > R B
A5 H %782 —(Kader, 2002a) - RF k& AR A RIFEL &
AT A2 Bt A8 0 BIE AR ARICRAAY RIS 0 — KK
FPESKEHEE 3-10%8 > eBREA® CEZA - Rk

CERREESRE S SRS A REA H 18 1 (Kader, 2002a;
Rodov et al., 2010) » A7 BA#R1Z B B2 AARE AKMAR LK - R E
B BT ik — 18 % 4e $R B R RURR IR IR RAE IR AR D RE

HE o Mg

AR LR BRORBINAIE 5 5 RMBIREE B S M
& &u & @ &k /K (condensation) 3 #& & | i /T (sweating) ;| 3 % >
% BT RIR B K ) ~ IR % 4k (cold chain) ¥ B &% ~ F ARG R
JLBE 5 B K LA B E(Rodov et al., 2010) o gtk % heh & @&
OAE R EM AN A K FRBEAMIIL - RE R BEG I BRE & &

’

}\m

3% 35 0 7 RUR £ (vapor pressure deficit) » [EK & K

)

}\«n
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4 (Rodov et al.,, 2010) - H gt > £7 4 H 2L % & & & & (modified

humidity packaging) #9#% & # £ 4if °

TP R E 6% | ¥4 d Shirazi and Cameron(1987) % 442
o REBREAESARER REEE AERNABHIEE B LKA
Btk o LAER BT RBREST A B IRAK RS —HEEE HERodov et
al., 2010)  F IRERAF 4T £ & 045

1. & £ BT 7L(film perforation) * #| A MK Ri8 & & # w D K5
Bk o B R BT ek RUBE o AR I E IR N
Bk etz a R RANBBENRZZE > sRHKARE

MEBE A K PRS0 (modified atmosphere packaging ) %4
FTAEELH RIEE S BITIBEIL S RNAHBRE IR
ERELRAME - flho DREERCIHFREE Keitt =X
BATMHAREHD ERRABRKEIRFEERARBS S
Ben-Yehoshua et al. (1998) # A E K 40 tm R EERUIFHR -
WATAREFTFL (BFLER 2 mm) # B ‘Keitt' R 6% K
FTFL@AAE 0.2 om’ BA L Bp A A4 41 IE 1K 45 P AR R B 0 9A BRI
BRI FZ o STk TR 0 M Ac e £ R R KB4 -

QEEEARAMZHEH A RABRAKEBEME > 4v ethylene-vinyl
acetate(EVA) -~ polyamide(PA, nylon) -~ polyester(polyethylene

terephthalate, PET) ~ polystyrene(PS) ~ polyvinylchloride (PVC)3¥ jm
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KRB BEME 0 D R AR #HE A (Rodov et al., 2010) » 7 & £
CAFSALILe L R RIFALLRIERBFRNEEBGE
AR EEK I % » 4o Pebax® ~ Xtend® o 3£ d 38 2 % B IR A Lo o) 32 3
FRIBE R KABER - BEFESEA KA OMEIRNEE
PRI BOR R BREAER RS ERAKAGEBEN R
LERITBIEILZBE -

3. % /m % & B (hygroscopic additives) =%, & B & & & #
(humidity-buffering packaging film) : &, % 4% g% A NaCl-~ 27 B ~
% 3L (zeolites) HERIEBI LRI KA » B 240 HIRE B
toFu gt K 0 35 AL By & Fade Desi Pak® ~ Sorb-it® ~ Tri-Sorb® ~ Getter
Pak® ~ 2-in-1 Pak® - MiniPax® - StripPax®% o {# F 9& % %28 & &%
MR R BRRBOR ARG QR A ERRNEEMR
MR RIBIEBE - 12 FF EBRIBBKARMAE N BRBAEHF A
Mo B RRBREEE M > THRRNABHEEZRLETAELY
4B M 0 7 &4 Humidipak ~ Everfresh bag o

EaH

&M & % (active packaging) 735 — B EARTEHRE RN
o Dt R E SRR S REER DR EM Rk R R E
5w (Yam et al., 2005) o 4% 4 o, K fZ At MEra @4y » R4 & o

FR3E ~ T o B R AR E RO A B9 AL B AR B) o Yam & (2005 )
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HEME LK RTBE MY AHRE R/ BEHRE K (gas
absorbing/emitting packaging) ~ 7% M s 47 4% #| FE K & # (controlled
release packaging ) ~ #4384 @ B (selective permeable films)

E.j"\ﬁf— ° ﬁﬁ}j}—f{u']: :

&,
i
71N

LARRU/BERQE AR et BBBERY R KRN

7

&, (sachet) BRU/FER AL - F RE9A T AR BN AR~ KA
THi > AR —AAbs - CERABEI RN LEB/ N Ea
U — ARG LK RNMIRR  FAINERESBESS -
2.EMARLERRER R C ER AR ARG REN B
PERAT 0 ko B B~ FLRALE] ~ B R AR - B RS e E

(nutraceuticals ) BApH| A #y 5] A2 o) & B L3 R L L H o B

I

BATMHOE R ERNLRE LR RILALLE - NI F
RHEHHRLZ T MRIER LB LR T B RN P
o AR AR R EARATI ARG I ety (Lazar et al., 2010) - 3]
do ¥ % A BRI R ER AT L © 45 i — LA Mk i (essential oils) B
AL AALTAE > B SR A ¥ BB & K R SABRARALE W & A
B R B4 o KR e A B o A B & E By (thymol) ~ T & &
(eugenol) ~ # f7 B4 (menthol) ~ 4% # &% (eucalyptol) = Montero-Prado
Z(2011) b %% P #2545 i (cinnamon  essential oil)PET # B & & M 6,

EHFEITHL ‘Calanda MEEREBEALARABEEZGNY
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423 12 Kok kB B 7 M & % (active label packaging) & 3% 48 Bk,
% 13% > BB — A PET B & @ K R4 8696 © 4T
P L ENEERSFELRE BT LK R e M4 -
BEFMHBA GO TERMORBEHMNAR -~ KR~ = At
B ERFEAAIEBERN > UNEINERE B REAAOR

NERIT

RTEMEES S AR —BBEA T EA &K (intelligent
packaging or smart packaging) | &35 T hATIA & ~ BB ~ 304k ~ 8
WEREANE DARDBERMEFF REZDHE - HEIH
FRER > RRBEN ERTRMBY LK 24 - BH KT
FHBREFTAWA LK MREE M ER @ A X B it
BB HRe  MFHE SR - RRAXLE c ZLNBTFREERN
3) BA %5y ripeSense® Bk B B K (sensor label) » EF N P EAI AR @,
BowB@Fi hh 2REERKRLKENRBOIRAFTR A A
Bphe kR — R ERERAKICZR S THER
kB BB R RIS Al PTATT R BEH R A B H 0EF TN -

B) & RA BT

1% 4, 7,98 BT 8 (controlled atmosphere storage, CA storage) & &
BERTHBAE BN R AREFLE EEREAMAR (Kader,

2002b) e FE L A EE SBAAR A GeE S 0 R BT R R R
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SALRIZ L B Ry 0 M IEAS R 44 (Saltveit, 2003) » FTEA 0 B FEIE
Ty AGA(static CAYRMHEZ R § AR REGAMEAR
Lz BN ELEREReR RAEASNAMAR - FHERH

(dynamic controlled atmosphere) &9 4% & B 3t & 4 ©

PR B R RGART R RF RS ERITBRENE E S ESEE
% J¢(chlorophyll fluorescence) R J& 2% L EE 4B FE 4L » EA A &
i 2K A 3R B B B (real time)454% B AEE AAE N A AN
J& (Hoehn et al., 2009)° Al & R B M %2 R F T EF R B4 A ARR
ERMAEERE ERZARNSFED AR RAEIET 8T
& 4, "% 9% (anaerobic respiration) s LBE 5 M E 4 E B LIEEA A
MEREX > FTERBPAT  HoaBRELBAHRZAL
(light-harvesting complex II; LHC II)%®icRiRi% @ 454 2 E F 2]
# % % 10 (photosystem II; PSII )= P680 4 % R J&E F & (reaction
center) » P680 St B a9 E TR E XA » RIE F o R b iEIEF]
#E 124 Qa(plastoquinone A) ~ & 5% R JE (light reaction)de At £ %
#% %] ATP s NADPH ZAcib&4h L 0 o LA & B #h ey 75 A 3L
RO T RGEMMEL TR LIS RbELEEL
7 B AT A IEA TS AL A 2 B A 6935 4R (3 0 2008; DeEll et
al.,, 1999) - i¥ MIBIFHIE M E & IR A IEIAZ T > RELETEL
5428 T a4~ A8 B s (DeEll et al., 1999; Hoehn et al., 2009) °
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Prange % (2003)R|3XE R £ 20°C A A »n B Z ¥ EIKRZ 2 AR B
T REE&FTRMFAAFREARN 198 > Bp-TaR12] &
HEBAMITEIAER > AR AAREBHERSE 198 0 %R
A MMEB R E B AEIEN KRR ESESFRARERRER
BLRAF BLBPEF e AR B P B AT SR Se b0 B RS RGART A S ko
HarvestWatch™ » 12 % 4] 3 4k % % b5 2 E A AL E N AR B
B ARAE

B RE R BT R AT R AL B B BRI BT R E A S A AR B8 1E A
wE BRGEHNSE  WRIREAEZLEZY ~ HE 0 mIF
BB HE > HAEKRRGBHEOEREE - LARAD] > &
FRT R A ST B A S AT BRAE LR S AR B RS ARR
BRI IRAE RS A 2 BRI e B RFATBENAR
REES S BATERELRD ~ REEFRHY > BAAFKER
(scald) A& ¥ [ 25t 48 & & (Zanella et al., 2005) -

5
G
>~

3
&
c%e@

& &,

KRCRABEREESE SN ERAB AT HFBE MK
RO EEG UREREZEGRIIT S REREYEEZN A
BEBE o LR E IR A R T 0 5k KA A B S T
69 T ¥ 8h 1 (supplement)$k 4 & 7 Husir ; (Kader, 2002a) » 2.3 4 4
(% B A Wi e B B IR Y oo e B R R A S R
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Recent Advances in Technologies of Postharvest
Handling in Fruit Products
Chun-Ta Wu
Department of Horticulture and Landscape Architecture
National Taiwan University

Abstract

Since techniques of postharvest temperature management in fruit
products, such as precooling and cold storage, have been well
established, the recent trend in research and development of
postharvest technologies in fresh fruit is toward to emphasis on
humidity and atmosphere control. Three postharvest technologies,
namely modified humidity packaging, active packaging, and dynamic
controlled atmosphere, are briefly discussed in this presentation.
Modified humidity packaging is a group of technologies, including
package perforation, utilization of packaging materials with enhanced
water vapor permeability, and application of hygroscopic additives and
humidity buffering, that attempt to reducing the risk of water
condensation in the package while still maintaining produce water loss
as low as possible. Regarding control of atmosphere compositions,

active packaging defined as a packaging system that actively changes
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the condition of the package to extend shelf life or improve food safety
or sensory properties is an active exploring and rapid progressing area.
By continue monitoring chlorophyll fluorescence of produce or ethanol
emission in the headspace of storage room, technology of dynamic
controlled atmosphere can fine-tune the oxygen partial pressure in the
storage room based on the real-time index just mentioned to more
optimal conditions than that of conventional static controlled
atmosphere. As a consequence, fruits stored in dynamic controlled
atmosphere exhibit longer storability, better organoleptic quality, and
lower incidence of physiological disorders when compared with those
in regular controlled atmosphere storage. These techniques emphasize
to take initiative and real-time information of the stored commodity to
adjust the microenvironments in order to prolong postharvest life and

quality maintenance of fresh fruit.
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FZ1.EBEXFIEEHEARBER B Ay NolE
ABAR F E T X R A BMH KBE K Hu
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90 40,174 25,642 3,221 947 1,125 72 429 4,763
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A2EMERNBAEHARLGTHEX B+ AT
AR K E R R R M BB P H e
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98 42,652 12,647 9,844 1,426 N1 1,519 153 11,335
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AR AR M ECEALR 1 St R
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The current situation and strategies of Taiwan fruit
export industry
Shy-Ming Hu
Formosa grower international company

Abstract

The development of Taiwan fruit tree industry is affected by
global and domestic economic change. In the domestic situation,
economic development and field utilization is transferred from
agricultural to industrial and commercial trend; agricultural technology
and post-harvest treatment improve; government promote safety and
healthy agriculture; signing ECFA with mainland China. In global
situation, WTO agricultural trade organizations accelerate the
liberalization of international trade; international transportation
become convenience; customers pay more attention to safety
traceability and production records; Japan government announced the
standard table of pesticide residue; Taiwan government actively
consult that fruit export quarantine and to non-tariff barriers. Basically,
Taiwan's fruit production (small planting area) is difficult to compete
of high production international market. However, variety diversity,

high quality and well field management are the advantages for entering
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to export market. Therefore, the future development of Taiwan fruit
export industry tends to be high quality, high price, safety and healthy

production to compare with other couturiers.
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