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Abstract

The planted area and yield of grape in Taiwan were 2,956 hectares and 85,435 tons with
total value of 5.11 billion NT dollars in 2015. Among them, ‘Kyoho’ was the major cultivar.
The flower bud differentiation in grape is easier than the other fruit trees that can produce
multiple crops in one year. Integrating unique climatic environment, geographic conditions,
and cultivated techniques such as pruning and bud-forcing, the “three-crops-one-year” model
was successfully developed in Taiwan during 1970’s. Basic physiological studies including
bud dormancy, bunch differentiation and berry development were also conducted later on. In
addition, bud-forcing, shoot growth control, plant growth regulation substance (PGRs) and
lighting method were developed to create different models of off-season regulation production
in different areas that making grape production almost year-round. The most popular production
model at present is “two-crops-one-year” in which summer and winter crop were harvested
from June to July and December to January, respectively. There are three various models for
“one-crop-one-year” production including summer crop during July to August, autumn crop
during September to October, and spring crop during April to May under PE-housing. With
these off-season regulation productions, it can decrease market pressure and make grape as a
high valued fruit. However, in copping with structural transform of farmers, trade liberalization
and climate change, grape regulation techniques should be equipped with the awareness and
ability to risk management. Furthermore, strengthening its breeding strategies, developing

laborious saving and easy operating equipment, establishing monitoring and integrating pest
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and disease management system are also necessary. Finally, it is also important to analyze the
cultivated management model of grape for stabilizing its regulation techniques and production

quality. It hops to promote sustainable development of grape industry.

Key words: grape, off-season production, climate change, technique, industry
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Forcing Culture and Industrial Adjustment of Pear
(Pyrus pyrifolia (Burm.) Nakai)

Su-Feng Roan', Chin-Mu Hsu® and Iou-Zen Chen’
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Abstract

Economical pear production of Taiwan would divide into two types, that were low altitude
area and high altitude area type. Usually, pear production season was from August to October,
although a few late cultivar could prolong the production season to December, and supply
season could prolong to February of next year cause by storage. The development of low
altitude pear was restricted by low fruit quality and storage ability, so some forcing cultural
practices were development to overcome this inferior circumstances off-season pear which
forcing pear tree flowering in late August and harvest fruits in late-May to early-July, was done
in low altitude pear area, to ahead harvest season and rising the economical efficacy. After 70s,
top-graft pear, an unique production technique, almost substituted other systems in low altitude
pear area. Due to high production coast of top-graft pear, e few new low-chilling-requirement
pear cultivars were released during these two decades, to substitute top-graft pear system, but
extension of those cultivar were restricted by chilling unite were not enough in most of low
land area. Annual pear production of Taiwan was about 120 to 150 thousand tons, and still

imported more than 10 thousand tons to satisfied domestically demand.

Key words: pear, flower bud formation, temperature, chilling requirement, top-grafted pear,

forcing culture
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B~ IPTEE O 45225 3366 EAKRES, 1927 R 71.4
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BRI : FAO #8155 (http://www.fao.org/faostat/en/#data/QD)
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2 2. BRAG 30 AMAGRA R 2014 FEAIGRA L i

5 L TLRIME | MRERELAA | RhERdTANL | AR AT

(BN ) | (BEAME) | (AR | (EANE) | (BN ) | (EANE)

World 7,225.4 3,041.9 1,625.4 839.7 1,247.3 13,979.7

1 |China 782.4 1,624.0 213.1 370.2 503.0 3,492.7
2 |Brazil mainland | 1,692.8 96.5 110.2 7.8 0.0 1,907.4
3 |India 731.8 0.0 283.5 24.9 74.6 1,114.7
4 |USA 614.0 66.4 74.8 95.0 3.6 853.8
5 |Mexico 4533 49.2 220.5 42.5 16.8 782.3
6 |Spain 349.4 239.0 109.1 6.9 1.2 705.6
7 |Egypt 313.6 95.7 304 0.3 0.6 440.5
8 |Nigeria 0.0 0.0 0.0 0.0 378.4 378.4
9 |Turkey 178.0 104.7 72.5 23.0 0.2 3783
10 | Argentina 89.9 38.6 140.2 19.8 0.0 288.5
11 |S. Affrica 178.9 17.0 32.8 41.8 1.1 271.5
12 |Italy 166.9 61.7 37.0 0.5 44 270.5
13 |Iran 154.3 51.9 42.8 8.0 7.4 264.4
14 |Morocco 100.1 118.5 2.6 0.0 1.8 223.1
15 |Pakistan 151.7 56.4 0.0 0.0 0.0 208.1
16 |Indonesia 192.7 0.0 0.0 0.0 0.0 192.7
17 | Algeria 95.5 22.8 22.2 0.2 0.1 140.8
18 |Syrian Arab 69.3 2.8 16.2 4.5 22.8 115.6
19 |Peru 45.0 34.0 27.6 0.6 6.3 113.6
20 | Greece 85.9 14.0 5.6 0.6 0.1 106.2
21 | Viet Nam 59.0 0.0 0.0 46.7 0.0 105.6
22 | Thailand 47.0 13.8 14.1 24.2 1.3 100.4
23 | Colombia 233 0.0 0.0 0.0 72.8 96.2
24 |Japan 2.6 87.5 0.8 0.0 4.8 95.7
25 |Ghana 69.0 0.0 4.7 0.0 0.0 73.7
26 |Rep. Korea 0.0 72.2 0.0 0.0 0.1 72.3
27 | Venezuela 40.2 11.9 6.1 0.8 0.0 59.0
28 |Taiwan 16.3 19.7 3.7 8.0 6.7 543
29 |Israel 7.8 14.4 6.7 22.7 1.2 52.8
30 |Australia 35.0 10.0 29 0.8 0.2 48.9

BHRIZKIE : FAOSTAT (http://www.fao.org/faostat/en/#data/QC)
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2% 3. 2013 SRR SR BB SR I

HE i e LN
| iR (ENE) | | EE (AR | | Wk (BAWE) | | EE (EE )
Orange juice, concentrated
World Total 91.6| |World Total |1349.0| |World Total | 73.51 World Total 991.4
1 |Brazil 46.7| |Brazil 6855 |[UK 1945 |USA 322.8
2 |[USA 11.0| [USA 24021 |USA 19.24| |UK 166.9
3 | Mexico 6.7| |Mexico 149.3 Canada 4.07 Canada 85.7
4 | Spain 6.3 Spain 57.5| |France 3.19| |S. Korea 42.7
5 | Saudi Arabia 3.6| |Belize 32.5| |Ireland 2.84| |Saudi Arabia 40.3
6 |Costa Rica 3.0| |Israel 323 S. Korea 2.63| |Ireland 38.8
7 |Belize 1.9 Costa Rica 23.6 Saudi Arabia | 2.42 France 31.5
8 |Israel 1.6| |Saudi Arabia 19.0| |Spain 1.78| |Spain 24.6
9 | Thailand 1.4| |Argentina 10.6| |Hungary 1.32| |Israel 20.3
10 | Hungary 1.1| |UK 10.6| |Israel 1.18| |[Ukraine 15.7
Orange juice, single strength
World Total | 430.6| |World Total |3822.0| |World Total | 410.3 World Total | 4075.1
1 | Brazil 151.1 Brazil 1089.2| |Belgium 81.9| |Netherlands 613.8
2 |Belgium 90.4| |Belgium 991.0| |[France 60.9| |[Belgium 608.2
3 |Netherlands 50.3 Netherlands 507.6| |Netherlands 57.1 France 525.4
4 | Germany 3341 |USA 286.4| |Germany 36.4| |Germany 463.4
S|USA 31.1| |Germany 258.8] |USA 322| |UK 241.5
6 | Spain 14.7| |Spain 1199| |UK 24.4| |Canada 203.6
7 | Saudi Arabia 83| |Italy 88.7| |Canada 242| |[USA 151.7
8 |Italy 6.3| |France 66.7| |Japan 8.9| [Japan 147.2
9 |France 6.2| |Saudi Arabia 49.4| |Spain 6.8| |China 99.9
10 | Denmark 4.2| | Denmark 42.2| |China 6.8| |Russian 97.2
Oranges fruit
World Total | 652.8| |World Total |4530.3 World Total | 610.8| |World Total | 4670.5
1 |Spain 134.1 Spain 1226.6| |Netherlands | 53.8| |[Russian 436.4
2 | South Africa | 109.7| |South Africa | 598.7| |Germany 50.5| |France 426.5
3|USA 669 |[USA 545.2| |Russian 49.9| |Netherlands 409.6
4 |Egypt 63.6| |Egypt 397.5| |France 45.8| |Germany 396.9
5 | Greece 37.0| |Netherlands | 249.6| |SaudiArabia| 33.2| |UK 211.5
6 |Netherlands 23.8| |Greece 198.0| |UK 27.6| |Saudi Arabia | 189.3
7 | Turkey 23.3| |Turkey 156.7| |Canada 20.1 Canada 174.2
8 | Syria 20.7| |Italy 133.6| |[Hong Kong 19.0| [Hong Kong 170.4
9 [Morocco 18.3| |Morocco 119.4| |UAE 16.9| |Belgium 135.0
10 | Italy 17.6| |Australia 97.0| |Spain 13.7| |S. Korea 130.9

BRI : FAOSTAT (http://www.fao.org/faostat/en/#data/QC)
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B (ERF 104 5 ) A FEA Al 5% 25,883 ZAH - & 469,505 Z3MH - EFEAH
TR - IRIAESER 3 BIEAEHT (5,730 A6H ) ~ 1 (5,292 AUH ) ~ SCH. (4,253 A6 ) ~ HAfh
Fi i (4,040 26H ) ~ MM (3,175 AEH ) ~ 181152 (2,644 AUH ) ~ FIfil (749 AUH ) (£ 4) ©

IS B — T AR A B SRR A FEEC R AR o RIS e R
JESR 2 BAGR o (H S 4 B AR AR - N2 T s AT - 0 b 2 B A A PR K
SRR G o B 7 PR AR 2 R B D 24 o

ST TR > BN R E MR - O S o DIRE] 105 .2
BRI (25) » IS ~ iy e el BELEC (I M ARRARE SR 02 316 B8 0 - [RTHA HE 11 0.70 B8 30
BRI ~ BB R R R AT 1.25 BN - FIEAH R 0.50 S0 -

HIFA BB B G R BB SR RSR A s R ER R R AN - (KUt >
R RS - R R ATEHNAE BIE A RIS F i o

4. S R 104 4 FEAMRA ERN ©

T fEfEE R | g | ER | AT F
‘ (Ha) (Ha) (T) | TEf& (Ha) (MFEITE > Ha)
ez 25,883 | 23,066 |469,505

MM 3,175 3,125 | 52,023 3323 |F1(L,411) |i5(625) | H(523) | ER(186)

REME| 5,730 5,729 | 108,058 5,841 | F(1,777) |H1(1,448) |F(937) | Hi(714)

MitE | 5,292 5277 139,494 5392  |FAE(1,812) |ZE(1,560) | F(1,001) |%(528)

CHAH| 4,253 4207 | 60,895 4,253 |{E(1,094) | #6(1,010) | E5(480) | #Hrdt(452)

=piil 749 744 | 10,850 753 |FA(323) |BH(80)  [FE(73)

1| 2,644 2,452 | 38,705 2,160 |[F(1,875) | E5(259) | %(145) | #(73)

Hih| 4,040 3,984 | 59480 3,994 |17(704) |FE(546) |ZE(537) | H1(439)
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2% 5. KB 105 - aR i HI LU A il L

. B (L) B ME (T3£50)
O G| FEER A | FER
A i kR 31,616 6,958 24,658 27,041 9,535 -17,506
iz 24,808 507 24,301 18,918 617 -18,301
fAt 0.015 2,120 2,120 0.09 3,724 3,724
Gkl 2,811 1,157 -1,654 2,026 1,500 -526
FL At M A 3,997 3,174 -823 6,097 3,694 2,403
KR 6 0.4 -5.6 20 2 -18
ek 6 0.4 -6 20 2 -18
B R 4,762 922 -3,840 6,709 3,485 -3,224
oAt M A 4,762 922 -3,840 6,709 3,485 -3,224
Rt 7,725 4,116 -3,609 12,933 8,231 -4702
kLl 615 438 -177 1,336 1,194 -142
HAbA R AE 7,110 3,678 -3432 11,597 7,037 -4,560

BRI « EIE B RSE T E R (https:/portal sw.nat.gov.tw/APGA/GA03)

PR Z S A

FEPIEE: - M8 = &R (Rutaceae) » FHf ARl (Aurantioideae) » M 1#%/& (Citrus) -
AR € » MR (& M %)E (Citrus) ~ Afif/8 (Fortunella) ~ & (Poncirus)
=BHEY) o MR S0 o (i > RN 15-23°C 2 AT AR & @9 > J B
U b P BN AR B e RE MU (South East Asia) » B 1B AFERGES (South China) ~ E[TfE
B LER (North Eastern India) A fffife] (Burma)®*”

F R R R MR » [E 2 1948 1F > Swingle ] /8 ST ik AEYE
T s > MRS 13 - R R=A8 1954 F58H 55— Bl
R AFLZ > (15 2S5 EENA LR —ORAEEAT -

55— {1 53 BH A S Swingle™ £ Y53 FH /7 3 o MG BB 10 = F B (Rutaceae) »
% RE Rl (Aurantioideae) FIEY) » BERE T EL &1 (tribe) ~ HEJE (subtribe) ~ #F (group)
J& (genus) 55 73 #F BLAT > M 1% 8 (Citrus) K H @i % /& > BIIAH & (Poncirus) B < ff /&
(Fortunella) » [F]/&@ > BEHGEE (true citrus group) » FFHEUR B AR (hesperidium) f HEH
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HAVHE Guice vesicle) » £ H RIASERET R E MIFIRIE @70 o HofiiivE A FHR B R
PR & & (acrid oil) ~ FERHT ~ BEETZE ~ LK/ NEAEMBE SIS -
A 3 Rt i ni & (Citrus) B KA I8 (Papeda) /a8 o fiffdni @A 10 &5k - KERE
TEA 6 EfE > FitifE It 16 {Hf# (species) ™ o

55 {8 53 B A M A Tanaka® e it - MRHEAE T/ DL EFE Y53 BB Swingle
W53 %E 75 X AETE - (HPE T BEfE 2T > Tanaka DIfEFF ~ BEIE R E 6 £ B FHK
1B ERIEEAAHEE DAY - R T AR R R SIS - S
o3 s R AL B (Archicitrus) ko % 4 M A 5 J (Metacitrus) {8 58 o 5 A A i el 2
(Archicitrus) P93 71 (section) * 73 Al F5 KB [ (Papeda) ~ ZE [ (Limonellus) ~ %
[ (Citrophorum) ~ #fil& (Cephalocitrus) f 2 &1 (Aurantium) : #4 F e @ 4> =& » Bl
FFEIE (Osmocitrus) ~ 1 (Acrumen) BL{E 41 (Pseudofortunella)™ » Winh & L al &
8 I ~ 2 1 162 flfdE > KILHfgE [/IMEEZ ) o AHE Tanaka SAMEY/NEEZE >
Swingle [/ RERHHRRES TR FZE ) @557

FRA5 FH o R = RIS e e B FH PR IR 0 M - 7% A 91 HE = {66 FH R (Tanaka line) ©
HES — {5 FH R (Tanaka line one) & TRk [E: JM 8 ¢+ FHENEE BRALARACHS » e A0 ) ALAT -
BB KFERE S 2R HARTIPY R 7T 0 B8 (lemon) ~ A&H} (lime) ~ FHk (citron) ~
Tt (pummelo) ~ & (sweet orange) KT (sour orange) S fFARAY IR A > HEARAUEIL
E o AL R B R RV TR A~ WYL DA R R A A ~ R H AR —K
[ o BT A AE (mandarins) BYJR AR IR 5 55 {0k TR AR @ R RZ AT 2 SM AT > 26 =16k
AU (Poncirus) K 418 (Fortunella) [ A= Hirf& C-* o

PR AT B AR M BRI 7 R B R R B H A R 2 1B T -

HRERA A2 0 P B BHAE
— SR (R B2 R R R MR E 2R T Bl = BRI 204 %0 o A b A R VT
R RR R AR - BTSRRI S - 2 FRREICRE - (X - EFZEREH
FEI > MHE L2 AR RIRARIECT - 2 RIBRIA S (35 - IR B IE R
b ZRIFEBGE AT EEM - FERETT - ARMEFERZ W - (IRIGHEE SR -
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Forcing Culture of Citruses

Iou-Zen Chen', Chu-Ying Chiou’, Su-Feng Roan’, Wen-Hao Li*
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*Researcher of Kaohsiung DARES, COA
*Associate Professor of Department of Horticulture and Biotechnology, PCCU
*Assistant Researcher of Kaohsiung DARES, COA

'chiou@mail kdais.gov.tw

Abstract
According to the factors affected flower bud formation, citrus plants could divide into
three types, that were chilling sensitive, drought sensitive and high temperature sensitive type.
Chilling sensitive type citrus plants, included most of main citrus of Taiwan like ‘Ponkan’
mandarin, ‘Tangkan’ tangor,‘Liucheng’ sweet orange and ‘Madou’ pumelo, almost had no
forcing culture ability, while other two types citrus plants could easily induce off-season
flowers and fruits. This paper review the basic studies and forcing cultural practices of three

citrus plants, that were lemon, calamodin and kumquat, in Taiwan.

Key words: flower bud formation, temperature, drought, prune
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The Development Course of Pitaya (Hylocereus sp.)
Off-season Regulation Techniques in Taiwan

Meng-SungChen
Assistant Researcher of Taichung DARES, COA

chenms@tdais.gov.tw

Abstract

Pitaya is a new and rapid development fruit industry. The characteristics of this fruit
crop include the time from planting to harvest is short, cultivation threshold is low, and plant
has wide adaptability. So, many cultivators like to grow pitaya. In recent years, the prices of
pitaya are rather stable, the red flesh varieties without the need of artificial pollination at night
are bred, and price of off-season fruit in winter and spring are high. These factors result in the
planting areas of pitaya rapidily increase to 2,490 hectares in 2016. While the main reason
of vigorous growth is the development of stable off-season production technology. This
technology use lighting at night in September to extend winter fruit production from December
to March, or start lighting in March to produce spring season fruit in May. In addition,
the pitaya off-season production technology can achieve the purpose of evenly distributed
production year-round, to reduce the pressure of fruit production and sales from to June to
November. Maintaining stability of market supply and demand is conducive to the sustainable

development of the pitaya industry.

Key words: pitaya, variety, pitaya industry, off-season regulation techniques
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Rationalize the Structure of Production and Study on
Extending the Fruiting Season of Litchi in Taiwan

Jer-Way Chang' and Jen-Yu Chang’
'Senior Horticulturist of Chiayi Agricultural Experiment station, TARI, COA
*Assistant Horticulturist of Chiayi Agricultural Experiment station, TARI, COA

jerway(@dns.caes.gov.tw

Abstract

The main constraint in the litchi industry in Taiwan is the short production season lead
to the imbalance between supply and demand in market, due to ‘Hak Ip’ planting too much.
The 7 novel varieties released from Taiwan Agricultural research institute, have different fruit
maturity seasons and good fruit quality. Based on the policy of the ‘right cultivar for the right
land’ cultivate them in proper ecological regions will effectively adjust the current production
period which are concentrated in late May and June extend to the period from late March
to mid-August, it will match market requirements. Furthermore, researcher have developed
cultural technology to adjust production period which apply it for “Yu Her Pau’ can make the
period from early May in Hengchun, which locate in the most southern township of Taiwan,

extend to early July in central Taiwan.

Key words: litchi, production period adjustment, varieties

12 -




B ERRR NS R E R E

JBUAY 2 IR i 52 5%
,\}_‘ %nﬁ

Bl R
TR P O B R A8 SR B TR 72
* (TSR L B B 4 B BR3P

*tang@dns.caes.gov.tw

)<:=l

=t
Fo =
=

\

i %

ZEEFIGREEER - Bl - MR RIMAESE > DERBE—RE 2 -
fERmEEEL RN - BEEEMERS RS REMREI > BB SR LS
EBRAM - EEBLE RS DHER R m A E 2 o 105 F 2B R AU i
10,379 AU > FEER 53 SO - FEMEEHER 1218 BRI R 29,075 A >
SEEAME 1,262,542 FI0 0 (EHREEEZ 5.52% » BELLARRNE » HASESGE (BIEATE
) KIRTHEIN 1 15 ¢ HoBR 94.48% M SR AL A et B K A3 LR K - Fo KT H il e 5%
B SRR EE R T o JEE BRI TSI EREE - DIRREN ~ S mEEF it
RAEST o BB B - BES 5T B SR A A ROE S B R ~ i e B A 1 B R

TR SRS EEREEN AR o HX > DIMiGa RS m > B S AR i
KRR E A AR E s R IR A E - ZEEAMERSHEE—F - £ ER
EERTEE 35 LR > BIRTRIHES ~ 44 ~ NAA ~ BOH FEEREM - S8 L4 7
LD R R E A AR - gFIF 500ppm AVG ~ 150ppm NAA ZEEEHIHNHIfEZEMb » LIGE
TR B E IR o Ak | FH AR R AR ) ~ R E R R R N o S IR T TEE )
R > AT REREEAEEF L - EFIRE A E i te e it R B » BbiEE
JEA SR IR R L
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i 3

JEZL (Ananas comosus L. Merr.) % SCHE R pineapple » PHHEA SCHESS pifia > /& BIALR}
(Bromeliaceae) ~ JE\EL/E (Ananas) 2 AL BUARTEY) - HI| &k ~ &AL ~ 8L~ FAREEAR -
JREES BV RN B R E SRR R A B ERERIE - seiE i KR AL M > HOE
FMRIEM - BAAE S M R EEIIE S KR > &S EEIKRZ— (KB
BEMR AR 2013 AT E BT 2B BALE R 2R E R 0EE T8
FEREHORAGE T4 - iR BIE &8 E MK R MIHZ — - 18 105 F

R ACERR S - EEHEEREEE S 10,974 AE - BEBES > SHEEE 30.2% : 25
MRZ > SRS TS 13.9% : EfE a8 =07 » GRS TS 13.6%  BERREH 447
GRS AR 12.7% 5 FETRBRIEEE 5 0L 0 HASEIGHEIA 11.8% : HER G 17.8% < Febt i
RLBE BB 179 - &l BT SRS G 85% - KRR 55 20 57 -
A4y ZEHKIH 8% - HAMEE R SR 6% o b H e R B AL E IR E
EAHRE BRI AR SRR Z B - (R SRR 77 0] S MR i i fe B s (e it
B G R [ JE -

{EESEFR RIS TT 10 » S SR H T AHBA AR S B AT 7 /) 2% e S A« IR ST
TSR T R > BEEESEREFAEREMESE o dft S8R or 2 B 2L
M2 BEMEEERIEFFEEEFELT  WEAE 11 ATHZE 2 A LA > RiE
et i B e 1y B H R 8575 7 » Van Overbreek 2 Cruzado 1F 1948 F35H » (KR nl iR
BELEERS ERIFE @ o R BABARET MBS RRMERE  RELERZR
FIR7E - FIan s FRRBURME: - Rl AT E IR SRR AR 1 1722 o Horpr > (IR 2 B AU
TERARIR LR > EBR T SR R A A LR e > BEAT— AL ZR 28 RS TR (A
W E S 2 R ) RS ER R E Y

ES I — R R > ZEIYESEAER 90% (£ 9-11 H#dT » DEAE 2-3 AT
AT 7E BT > KUE 80% EEEEHAREM (6-8 A ) EEE R » (E—/NER /T AE
10-1 HfEAEELR CHons 00 Qg A g R R HIE - B e R T — R
AT Bd R HSER KM BT E » HE RSN HABRI A L AR
R E - ZHBUEMTAFIINE o fot > s suE EE f 8 R mEls - &R
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Rt itigR =R - MMt ERe 1Mt - BERIEERETSREEE L F
Ko RIELIME - 1155 S EZR P M EBISRI - s IR SR R Bl 7 S 7k A
w5 ARG AR -

IR
— ~ JERBLE HT R £ PR 52 Bl g

FLAE 19 HACR (1885 4F ) » FEUNPGILELIE M S5 (Azoresilands) » 731 2 F AiE
BB - SRR e A AT - S = B AR BB E Y RT3
AL R FAVEE NI 575+ Rodriguez 5 1932 4F S BB 35 5 B BLBHAE 1 R R 1T
e > BEEZ PSR JHE TR SR - HIEM 206 R R P B
EIRERA S AL ZFHAE © 1936  Kerns J¢ Wendt 7F 5 il 58 8 Bl £ RS R e [E| B8 7R
i BEZL—ERA R ACRCR Y R B K IR AR AR (R 4R L A A E A
LIEIER © 1942 £ Klark J Kerns #HEY)E RFHHREMBEER - DLOERS
I#% (naphthalene acetic acid, NAA) BIRER[FEEBLIEZ /MMb @ o 4% - BEILEREILIE
PR B A W 3 B RLAE JEREY) A4 R A {F FIY beta-hydro-xyethylhydrazne
(BOH) » {24 ELESHEE 120 srfEyE © -

TR 2 & T FHE RALBHAE - TR EREE T AR R T R S
B AR E AR S TEAAIN L0 & - (e TRIEBIALEATE 2 - [RIE - ATHASEAE
TRIBELZ HIRBATE - ATRIF AVG EEE U] ACC &AL » WL rTRHK L AR R
= o MIIRALE AR )

T AL RIEACRE 5 R BRCR
(—) EOkEH
BaR A PR A KEE AR - B AT B SRR A KT

AR OER o REJTIEFRLLFED (CaCy) ATK B ZHWER - F0E sl HEEvE

T BAUE R RBEER AL - DIRAERANEE 3L - A R HIR S A SR L

MIRL - 7EBAUREIR OB RE A 88 K B K IR R L AL (i Z WS ek il A A 2

Mg - FHE RIS ML - BT Bt BAUR R A K IES 2

Mo B KB R RONERN] » R A R JE A L - HREA R
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Al & IR B ER /K 20 I I - R LR 380G IR =2 05 > — I ER AR 2= 8-9
AR BOEA T - R4 R - Bl REE L R & 5880k H
BLE) S F R E > REKIFNEZIREIC TR L > BERIE A /KRB LR
R fEE > WS LUEGKEREELE -

BAMIEHAEOIENIEENE - EaRERAEL 0507 ¢ ZHRHE ™
B ERRRAE L 1 g RIZE A EERS o (0 B KRR > (KIEAH
PR OERRER AN Z KA 40-50 ml » HE S SRR S ERCR » #EFEELL 50
ml BE o BEAKZALEIRELL0.5-1.0% SR i & = BRI INE G & (R
FEXEIT) MR ERCR » BN - A M B EE A KRS LA REL
BECE R KRR EITEnd i C R BIRIIR S T ot - B /KR BRRUR 2 32 i B
il ~ MRS E K HONIREAT R SRR B S m e ¢ 2 —
7 PR 22 D R B 2 2K > (o IR TR 28— R PR B 3-5 Rl — K o

(=) L

BEMEICEEE R A& - R LERERR ) slLmEiE » SBIfEe M
il pH {EEE » /E(K pH < 3 I 2R IRRE : $2% pH > 5 FE & Galh /7
R 2R RS @7 o @URHIHER V7152 S K BIIE AR - 2 2 i B ik
s L ERRGAE SR (HlansRikm iEEE S KK ) > 58S R
K IREETIEESCR

B DL S i i pE PR B AR PR - MR R ICE RE A RUPER SRR L > HATE
PVERGRRES @ o LI LUK B R EHE > FAR K (v i 5 B i FE A
B> 7£30 C TR 61.6 g/ dm’» 20 ‘C T/ 76.7 g/ dm’ » 10 ‘C AR 101.8 g /
dm’ ®0 o Z IR AE IR R R AR AR e ST - SRS B ML ERE
FIRUR o HIRATE PERR PTG N £ 0 S R IR A & T S I B B R 8 £ 0
REERREE > [FIRRE PR ATAR18 1S L0 AR 2K - WIS &= 200 S i
BURERRTRIERET] @ > MR PR E K FR RS A - vl H R B AR o

=~ R EAL E SRR RR R T BOSCR
(—) B ~ M e T B BB LA 2 8
AT 2001 FEHAVFBEAE B RS 7B - 7 E RHIEERT 2002 FE 1
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23 ) #ETERAEFRE - Brd s m R BIRIERE - APk 1255

em BERR 1127 cm » ZEE 5.4 cm » BE830.9 Fr s HRATE R 2 BIREEF ] »
MERR TR B2 > FESEEERIMER NG (£)) - A EHEERIRE
HIBTERIES M > HRRE 73.59 cm > ZEHF 66.68 cm > BEE 3.75 cm »
B 26.88 0 K2 B EREER AN » W& 2588 5% BEKHE (K 1) o

KBRS 2-3 AT BRI E - FIEN R MEZ S > K E
SRR 55 100% > HIFJEEE SR A ERIES —HAZF R (56.6%) K — &
FH (4.1%) (£ 2) - Br o SR EVES IR - BHCHE B RN
HAEE > ZRER FHTEARVE R IR v S BT  m B IEAR IR Hh R 2 R -

1. IR~ M Rl BHEERA CakE 13 9% PATEARER R

Table 1 Effects of cultivaions, seedling classes and development on natrual flowering of

‘Tainung No.13’

HH s EHE =Y HE R SR/ e
HIVE / Fli iy (cm) (cm) (cm) (cm) (%)
+ LA 12554 a 112.66 a 5.38a 30.90 be 100.00 a
i A 121.35a 11091 a 549 a 34.05b 100.00 a
WK 2R 1 12134 a 107.92 a 526a 34.68 b 100.00 a
% —HH 95.09 b 80.02 b 525a 42.50 a 56.57b
E —HAT 73.59 ¢ 66.68 ¢ 3.75b 26.88 ¢ 4.11¢

(] P FH ] SO REE 7 RN (P=5%)

% 2. FAIEIPR AL AR "Bk 13 5% BRI Ou

Table 2 Effects of planting period on pineapple development and natural flowering of ‘Tainung

No.13’
HH PR TR R EE ERH EESiiilhEs
fEAE (cm) (cm) (cm) (cm) (%)
4 F 90.3 a 88.9a 51a 258a 96.7
6 H 77.2b 80.1b 4.1b 25.0a 72.3
8 H 54.6¢ 57.4c¢ 37c¢ 233D 5.8
10 A 36.6d 37.8d 324d 12.8¢ 0.0

[l — Ml I FH RIS SO REE R 7 RN (P=5%)
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( =) At FIE iR AR B S A B A (LRl 2

ARBRIRAS 2002 5 3 HAESTRM > RIS 4~ 6~ 8 K 10 H -
BEE 11 A ETEEERHEE » 246 3 AET AR MR E o S EfED
Z ARG EF S - HAERS a8 Bl - 4 AnE
fEE PR 90.3cm » BEf K 88.9cm » HEFH 25 Fr > HIAKIREARE 96.7% : 6 H
FEREE RS 77.2cm > BEF R 80.1cm » BEF 87 25.0 Fr » EHARIIEZER S 72.3% (55
2) o 8 ATEMEEE 54.6cm > FEF R 57.4cm > BEF B 233 Fr > HINIFEER(E
5.8% » HAEPRSE B HEEAT 2 (AR - (HEEZER 10 HLIREREE - HAE
IRAMTEAR MK (3R 2) > B > 8 A LI SR - H 4GB BIREHF ML -

( =) BEPREER TR B T R AT B B AL A T AR 2 R

ZEEIARIEF A EEERE 1 H T HEZEF 1 ARA o 5
80% ° WAL EHPTE 6-8 A » SiTA i BRI RE o 5T SEmITE A K i
IR EHEAR AL FIRAE S 2 RR - A 53T L NAA 150ppm ~ Retain 500ppm 2
salicylic acid 500ppm %5 » 73 ARG 15 Kz 20 KAEFTHEEE o BERAT o1 THEME
EHEHEHAE - ERE AR 122003 F 11 H 11 HEEAKHE/TH
B o R 4EHIfELET » Ll Retain 500ppm JEFEE £ F IR MRS IR (K - FEIFERE
RILL 15 R —2K (GEAE 4 K ) BHIITHRIRBCR AT > 18 12.5% HilBE > H2KE 20
RIEH 12K > A8 3 2K H B RFEZR 22.5% - fii SR € (150 ppm) NAA
ZHERR » H RIS AR 37.5-48.3% » R EAE S /M E B HfE 2 R - B
salicyic acid 500ppm HI¥IFEE “HE 13 58 BELIEF MENEREE -

K 3. BRI - [WIPERFATEEA B 13 9% EE KHEAMERZVE
Table 3 Effects of chimcal treatments on the development and natural flowering of ‘Tainung No.13’

MEHE S EhK TR 01 =S i

S/ KB DT em)  m)  (em)  (em) P %)
NAA 150ppm /3 X /20 K 121.03a 104.10a 624 a 3190 a 37.50 ¢
NAA 150ppm /4 X /15 K 120.49a  104.01 a 622 a 3274 a 4833 b
Retain 500ppm /4 X /15 K 121.60a  106.68 a 6.32a 31.79 a 12.50 ¢
Retain 500ppm /3 X /20 K 12224a  10535a 6.30 a 28.99 a 22.50d
salicyic acid 500ppm /3 X /15 K 122.83 a 106.41 a 6.27 a 2991 a 99.17 a
CK 120.06a 10446 a 63la 31.11a 100.00 a

[l — MR I RHIR] SRR FR 7 RN (P=5%)
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ﬁl,l,l
(ot

YA SR

— B SEBL DB RE T
(—) BIBRESRRIL -

METEIER 2014 2 BALE M EREUR - 2IRESLUEERITER 808,610 28
UH - 7 &RV 27,328,308 ZAME o DIEFHTRERAN ~ ELPY B IEHE ~ BB~ FEIR
Ve S e N R s B AR A (3R 4) - BB T S R 71 > 2013 FRAE
T (8] 5% 2 A 11 = 5 298 B /AW - 3 I {E i 90 £ T » HrpLIEH
Rl RHE B > R R 96 B A > (54K 32.4% DL I o H KB
(9.8%) ~ HA (6%) ~ FLFIRF (5.3%) S fEEH (5.1%) & - FEHOREAFTH 341
S AME > DI HTRERN (57.5%) ~ FEERE (14.4%) ~ f B (6%) ~ LEFIIF (4.1%)
Je 18 (3.3%) fEHAE (K 5)

K 4. 2014 T FURAY A B4 A B 5 BT
Table 4 World pineapple productions in 2014

Pt Edj FEE (AN ) P Espl i (AN )
1 BHITARERIN 2,915,628 7 AR AaR 1,464,801
2 By 2,646,243 8 N7 1,432,700
3 JEETE 2,507,098 9 SRPEE 817,463
4 R 1,914,830 10 I 661,500
5 F1E e Pgaa 1,835,491 15 =8 456,243
6 Fl & 1,736,740 =il 2Bk 27,328,308
2% 5. 2013 A 5B B AE HY 71 2R S 1 AR A i
Table 5 World pineapple import and export amounts in 2013
B4 B3] ECE (A | B Espl T (28
1 £ 968,717 1 =N | 1,961,492
2 i 294,807 2 JERE 489,906
3 HA 181,197 3 £ Tell 203,585
4 EERIIE 160,544 4 EERIIR 140,961
5 ] 152,511 5 £ 113,611
6 FAF] 142,046 6 =95 93,057
7 (= 139,578 7 SRPEE 56,997
8 J[IE-9N 122,626 8 IERIEA | 51,789
9 PaHEF 114,826 9 HEER R 44,819
10 EET] 104,357 10 RFBF 26,323
47 28 2,979 24 =8 4,890
= ZER 2,984,855 =i ER 3,410,613
Ik & B R R AH A Faostat & FHE
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7% 6. 1997 K 2007-2016 4 =i E R4 E S M AT @

Table 6 Pineapple production indices in 1997 and 2007 to 2016 in Taiwan

HHE/  HfEmEE 0 KEEE ER B A R A AR
By (BE) (RE) (AW (/AT (o) (%)
1997 7,798 6,738 300,686 13.5 4,059,261 1.07
2007 12,376 11,372 476,811 14.0 6,675,357 1.72
2008 11,510 10,613 452,060 14.4 6,498,808 1.56
2009 11,236 10,051 434,769 143 6,238,070 1.53
2010 9,972 9,027 420,172 16.8 7,042,078 1.65
2011 9,030 8264 401,367 16.8 6,742,965 1.42
2012 9,335 8,192 392211 18.4 7,220,603 151
2013 9,797 8,658 413,465 19.4 8,008,823 1.66
2014 10,154 8950 456,243 20.0 9,143,108 1.76
2015 10,516 9472 493,998 20.7 10,215,886 2.04
2016 10,974 10,379 527,161 23.0 12,103,611 2.34

SR BB 2 S B S Y O B - HE MR A AT
K o (HEfifF 2 e as e L 1B S - (BB (7 i80S i i PR i s
BT E A ~ S R R B RS - FEf SR E iR A - FHS LB rE R S R e
NS > AT R E ARG - R S E IR & o R E R
BBk EE - BAUMERIMAE SRR KA -

(=) BIREST :

S [ AL SRR I [ AR B S B P o B F BB A R R > &
AT 18 H - BRTLAZF— I BB R E 1 - DEEE I - B
3-7 ABEAREEEY > AtARthEREREAE -

=8 B AU R A [0 R A 1997 FEIRF > FEAERIFEACE 7,000-8,000 A EH Z[H] -
ZebEfE B oS HEE H R Iz B RE TG AE B (A
T EHIEN > FEGHTE ST TE 2007 4 > FrAEHTEE 12,376 A » REAT
BEE 14.0 T B TFZRE - BUREFEENE 2 ER AT > B
B R 2 5 B E L& RIVIR - BB R RI AR » Bokkss

- 120 -
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AR ERD » 22011 R ZE 9,030 AU » EXEREIFZE 168 T (£ 6)
BUR > 9 TAHFTRERG @ BB A I s i 2 & S ) -

bE 2 B BRI SR I R A R RSB TS > B SR B L
2007 £ 2 & 680 ZAMH » A TE 19,159 7T ¢ £ 2009 FF 1 - H 0 =18
£ 1,784 AWM » 2SR ENENN ¢ F 2015 FEIFZERT 2 B /AW - = 2016 £E %
29,075 Z3ME - FEfEE 1,262,542 1T 70 (3R 7) » B R L E ok 88 =R E
BE L R o

27,2007 ~ 2009 ~ 2012-2017 4 S8 AL SR ez H 5 B AR T
Table7 Pineapple amounts and values of import and export market in 2007, 2009, and 2012

to 2017 in Taiwan

e O I
B (A1) fiE (1) B (A8H) & (1)
2007 308 2,554 680 19,159
2009 1,894 15,265 1,784 47,494
2012 1,796 34,423 4,276 103,697
2013 2,978 53,266 4,890 147,103
2014 2,662 53,197 9,022 277,274
2015 3,541 74,202 22,773 819,712
2016 4,106 95,473 29,075 1,262,542
20179 ) 2,098 47,627 26,736 1,103,441

BRI - d R H RE R

M E R R R G IREEE - B4 8-2 AT ERR
B &R B IRRE] o RIM  MESRE AR I R H AT —E A
(Iotsh e 2BEE S & - B eI R EEK > JEIME DR REE D
BTN » AF 2016 FE0F o T RSE 4,106 AN » [E(E 95,473 ToT  HEfLHEHE
JRR(REE NS (6-8 H ) itk » BN TEAE R —F 2 kK > BREITICE I
B2 A HREATHCRI SR EE Sl N Eif R EEE
R LIKFE T K » BIKERET K > HEEHRBIED - BIARI B R
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H#EOE 8 Akl » —M AT HRHEEIZ2E 2-3 A - BT 8-11 i Z R 291
FERBRIRZE (12-2 AR B ERIR I o KSR Bk e - 58
PR ZE - NIV s B o R RBLR E - WIEE AT S A — 2K

=)

B

BEBLDERR AR B R 5 i 5 T R R AR e H U ST oK - SRR
R R AT 1 - R R AE A R AT E PR EE I B I Bl > DAGE
R 8-11 A RE - @B EE N Z B - A InsRE i & R = A A
RS i - LR KBRS H AT C RS A S R R R

(=) REWE AT -

I AT P9 S 15 17 AL B e iz el TR - BN BRI PR g B V5 T - (£
BB ~ ISR E W E A R E R & H TR - Bt
IHERK R AR TR E - RBEUS AV KR - (R E s AR
AERE(LAIRARFTRE - S e tRIBAUR E R G R B B (e E - AT
HEPRE — » AopfriiBEABRE A Y IEEM 2R R -

1. Gh R A R

[ 7 IR B i 2 SR B R - H TR 1B DA - HE
REIEEARAR » HIGmRBUR AL ] - Hah & yRefE R e I H K%
RATIEIIE R 22 2 1% - AE RO 2 RE > HEFERE - R
SMBIBEREAL - IR ER AT RN A SR R@Eh i & & s E(E -
2. B 55 | B Gl e Rk 2 BB

HATEZES M R 179 - HERIMAESRER - HAEHE SRR
B e E B % o @A R R R AR B M A S R P TR &
FHEEAR > TR ASE—ERIER - MEHEREHE G NE RS E R EN=
KEEREATT
(1) SEEEE R E L E S — R E AR
(2) I RT AR ik AR SN & BRI
(3) R i e e e HERL R K

SHERRIERWETRA - v] HBUR S 5 B AR 7 1T 3R RL
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B BRER AR RN AR EMRRESE - SRSt R R R D3
(LA 77 sUGEA TEH B SR TE - LIUKTEE ~ ML R S AL 77 20T o
Mt —2K > HARGEV IR SN EEEEY) > I ERRI IR
v E b N R RS YIR 0 R G > BN R S E R AN A (]
B2 R, - TS SR E 58 2 R B LA - B B R B A
REFEWE > BHEmESE -
T TR R AR R
(—) BEEREEE
BN RO AL EFREE - B H S0 R 2 2 A G R
DRRIRE TIOR8 » DR S 38 f E Bh Ay > B H TR E R R - BT
KIFES SR THEG R K » A FA R M ~ EURR R R ~ Fr R BB RE M A
SPEZ L o
At BitEmRESEEE N  EEN R R R - neiREFEAE -
NG RALAC AR 2 o - IR A O EE B A -
(=) 2% TEN
A EALSLRE 22 AL o AR R P 2 A S AN R 2R A A - T L
REMA NS HR @ INAEHE 2®EE - fEE A A A8 H - FRER
HAZRI R AT > Ael D & AR R M T T 2 | S i LR 3¢ > filan &
B6HE EARKBELRG  FREESMERSINEE BR17R E
GIRFIT > CBE215 EEGRESRIRSE - AR AR ERA S 2 T
R TR A R MR EENRRE R EEER
(=) TGRS PR Bl
H AR S TR > DA T A T T B SR s o AR o
DIETEEEMRGIMETS 2 RE A - REFEERET 1.2-1.8 272
BILIAE A ~ RAUREEE AV BUOL - S EE N » Tl A
RER R AE SRR S > R ERE A TS R NEME - Jit
At B AR T SR T SRR AR 2 > RS B BT AR o

- 123 -



B EHRT NS R E R E

(V9 ) BT RAF IR & B AR e 15
HaTE A RESRI - SERIESERE - RRFERI T2 R E R i E O E
PR L FEDURICA & 22 G = — @ B R B8~ B> R R—
R EESE MR o AEREE SRR T - B RIEE ~ IRIERRE R
P Es BANE - SR EE AR S EFRE AR - (HE5E LK ERAE
Lk BRI
A AR EAE R E B AR NS L - SZREREVE ~ A/~ 37K
BRI R 2 SRR - R RERI R E 85 25 % - SR
SR EIRE RS  EERPREMR nRERE S - L THR1 ~ Tl
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Research and Development on Off-season Production and
Adaptation Industry in Pineapple (Ananas comosus)
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Abstract

Pineapple (Ananas comosus L. Merr.) now in Taiwan is the top fruit tree irrespective of
its yield and value of production, as well as amount and value of export. Its variety diversity,
advanced agricultural research, coordination of government policy, and the well-developed
fruit processing industry makes pineapple industry stand firmly in the economic system in
Taiwan. In 105, the harvested area of pineapple is 10,379 ha, with production of 530 thousand
tons and year price value of 11 billion NT dollars. Most of the production, 94.48%, is for
domestic fresh fruit supply and fruit processing, while the rest, 5.52%, is for fresh fruit
export. The amount of pineapple export is 29,074 tons with value of 1,262,542 thousand NT
dollars. Though the proportion of export of pineapple is relatively low, it has greater economic
performance than domestic usage. In response to the current industrial trends and the future
development direction, we need to improve the quantity and quality of production to stabilize
the annual supply in both domestic and export market. First, we force on proper plant selection
of the target-based management, strengthening the promotion of the production area and
the group management to improve production efficiency and reduce costs. Second, to meet
the needs of market and to stabilize the quality of fruit export, we need to select appropriate
cultivars combining with effective cultivation and management techniques. After one year of
planting, pineapple plants will have more than 35 leaves, the floral initiation of which can be
induced by chemicals, e.g. CaC,, ethylene, NAA and BOH, to advance the fruit harvest date.
On the other hand, 500ppm AVG and 150ppm NAA can inhibit floral induction and thus leads
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to delay the original supply period. By adjusting planting date, seedling classes and sizes,
combing with proper chemical treatment, floral induction of pineapple could be well controlled
to stabilize annual production of orchards and market supply, which can help to increase the

competitiveness of pineapple industry.

Key words: pineapple, pineapple industry, ReTain” (AVG), NAA
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Abstract

In Taiwan, mango is selected among the fruits industry to be a vital importance fruit by
government for the export plan. Thanks for introduced mango new varieties, including ‘Irwin’,
‘Keitt’ etc., from USA and promoted the ‘improvement of farmers’ livelihood at hillside area’
plan by government during 1954-1973, the mango industry developed so fast that its planted
area is up to 15,000 ha. And now, it is the biggest fruit industry and gross output value is more
than 1,700,000 dollars. But the mango production period is concentrate almost on 2-3 months
of a year in Taiwan. It must be regulated to match the demand of the market. There are three
methods to forcing or regulate mango production period in Taiwan. First, we planted mango
at different latitude area or altitude area which can slightly change their production period due
to the climate difference. Secondly, more and more mango varieties such as early/late harvest
varieties were bred and planted. Finally, the culture techniques, including girdling, panicle
pruning, controlled water status, facility protection and plant growth regulators etc, were used
to combine with the different varieties at different area, we can elongate the mango production
period from March to November. However, those are not enough for the market demands.
It should be need more research and plans to reach the goal for all-year-round production of

mango in Taiwan.

Key words: mango, mango industry, forcing, plant growth regulators

- 140 -



B E TN 5T S R R E S S E N 5T

3k 5 v I BT 7258 i Bl

-
\UNT
cE

A S AP

-
TTEbE R B & RS SR R 2V 25 B oy Rl 72 B
jerry@fthes-tari.gov.tw

g &

HEEREEE EEA RS — > SRS T EE > EHE 11 AEREE
7H > FFALEVERE ~ 3 i R K A o AR 8-11 H o SEFAE R K
TR~ FE st e AR T G R e 2 A E - (HESETHISAETE R - BATIHA
B R 5.6% > LA BIRPEIE £+ 5T H#EHRES A C L 2,500 &
Ug - 105 FEHIES 3,646 AUH » BiAG R IR R R E w B 20 2 IR R R B A EE » mFER
A 8-9 H )R\ K E - B EUEER R - R 2 MIER D% » g
MR E RS MY ERERENE - KT ER @IS - gy
BBl B ER AL 7 JTRED EFREI R BB EER G TS TR R ZR
ek ~ RafEE R el REEE R -

S TR EWIENET - AT A - R

—

i 3

# 7% (Syzygium samarangenes Merr. et Perry) Y 487 ~ BHFE ~ Tk > Bk S
IERE (Myrtaceae) 71if B & 2 sl > JRZE S B AR VU Re e & 2 e Sy - H T LRI i A
H BTy T [ A S 75 0 D E 2 O A = e SR MY/ NGRS - I -fa
P L BSOS T il 2 W BT Y R R 76 TR I R e & ) I 2]
10,502 AU F2 132,212 WS f =l > ZE AR BN RO HE R 12 » W nT RS AT R - AR
TEK ~ REBRAL - RN RAERE S 2K i L bk 7 BB AR

- 14 -



BB EHRE R REERA NI

% e S ot [ B 2 B RS o MEIROR R BRI AR - AR B 5 M
i~ EFHEA RS - SEMEE RSN e E FHE - N 22 T o
TR At T2 R @ R 83 FER S HIfEREE 7,000 AU - G AREE -
PR e A% 5 B SRR » ARG TR W 244 » 105 4R B 2 3,646 230 ([
1)e

160

— fE A B = 1 1w

120
A 10°F 1 wo 5
5=] 1 s0 g
(Ha) 60 (m.t.)

40
20

57 59 61 63 65 67 69 71 73 75 77 79 81 83 8 87 8 91 93 95 97 99 101 103 105

1. S8 A A B 2 M (1968-2016 4F)

TSR M BHERF 55-99 T /AWaM > A& F A JRIA - 5 e B (a 56 2 Ay
B HTE BT ETEAE & o BURTHER A RN 14.2-20.0 AW » B BRI (76-83 4
) Z 13.2-14.6 AW » (REEHE RS ERR o 105 FmEHE 3,259 AEJMEHEH
TZ 89% » FoE i BUHB RS - ENSREE 1 Aha) 2857 H » ARz 2,824
INCEAE 77% o T 435 SEEAG 1% 0 FPACESHIER R - RS R > AT
ERHh I M A 2 H AR B KR R SRR — R T A O [E] 2) - BIRE R
EE TR LIS FI I ~ S S WERE 2 FEHT » IR B EEAEE - W IR E TS
Ko HATIMAtLE SR EEEER 5.6% 0 £ 8,083 3£ 7T » MBI H A LAH B AR
il S

- 142 -




BEHEHREREREEERAE I

-\."J

a
=
o

BEmEE R HE —_— - i
- — EEH — = iR - = Ef -_-— SR

[=n}
(]

________ .

A
(=]

I
o

(el FEERION
& &g
|

[ R R ¥~ R = V. B R B < - V]

b
o

(EUNEL> M SRR

0
1014 1024 1034 10445 1054

2. VT T A Ak £ S 5 7 M 2 ARG THI R (L (2012-2016 4F )

S 7 e IR e S ST
— ~ S E R AT
EF BRI ML ~ BRCFE R T R BV R 2 HE
B IR R A » INE RS R Ak /5 - L EERE A/ NREREAR
FRLBGRFEMEEINFR - MG FRMARERE - BREERG S ER
{5 - R BB IRKI R 9 ~ 2ok 7 ~ Bt ) R 3 PR @22 S S
A SL % - ATRI & R EER R 4 5 - (R B 2 e e 2 7 >
(e RO e 7 B A ] - G E ] - AT SRR W (R B ER S  EER
RIEREROFEALFBE RO LS RKNER - LB R TER E M
fli) (0>37.891017.2021.28
o SEF AR 2 FE
JEE FH A FITER BT (R AR R e e b I Bt 2 SRR R I - B RE B
REERXNERRE BTt E R A - HIRER L E RS R E 4
7E > WEELEO R & KRR - 1981 F o) WIRREAENTE 12 F EREMHEH
M) » ERFHE R R R ~ Bk ~ ok R RS O

- 143 -



BB EHREN R REERA N

BRI AR - IEREIE 2-3 0 REAR RS AT R —E A - 1990
AL 9 AVIRERE THEETE) o BR &R MAENEREIE - k& b M
A BUBRET > (HEBIIEARREE 2 0 1993 FHIIEFI 95% B EEL 24>
EE 40-45 HREITHEILEHE - NFRGIRRELEE A28 - WA AU A RS2 28GR
RO - D FTRRI A R - (RICHHR R E] 8 A > HE 7 Al @29 -
= S IR RS A b

S 75 A IRR T 2 T o R DU RIS A R A2 311 » A 2 400 0 IRt L
—HRE/ N - IRHIEZERR - FEE BT RL LBV R 25580 it ( ff A
FTIRLL 23 ) 2 BRI 76 4 1 o e 7 S S T 54056 02538 5 oo L 2 o R 2 R R
AR BELHE [ 1 M G LR B/ N [T o R 90 47 I o v BIUAER B R
RHIORER B2 BT 5 28 B3 [ R DAL AR B RN 2 28 B "#LE A" (Thub Thim
Chan) 75 * » g AR NE - W EFEE A EROELRE @ - RE
92-93 FEMIRIRA(E R HEE RHIFT 3136 B HTEBLR 300g DA EZ AR AL (FIE KR
fl ~ AR ) RS - FTEEEETRE 2 ERERE Y - HESRE 100
FHNEES - (ESHCHE SR 198 KRB 104 FitEETmHZ B
BE 25 - RIRAL™ (AR 3 Al 2 AR FS-6 A% ) » [RIIRF 7 Rl — M EE 75 F
AT R RS E L TR RS (8] 3) o SEFR R AR AT
{HE PR A ] DU L 2 EERRIE 73 - ETHEREIE - BIla] JE IS & e it
B

VY~ BARR A e o Sl F kR

S 75 7 IR TRl (R R R AR R A S B ~ BABRTA RIS S H RTA B et 1 i A
A7 0 EEEAATIRLL > AT S RIB] 76 SRR TRETR A A AN B ) AT HERE Y
Fl L b P S 25 S 75 e sth AR e ] - (B S BB ) Eit 1R R A R
R i i o SR A WIRART 00 A R E R > R ERERIRGIER B A K - 75
BICZE ML » HFEFHFE R RESII T -
(— ) FPERIRIRAI B (SRt T SRR AR 155 )

B SRAKAME 23t > SIS > S Hie 2 R B - TEAT 1-2 {8 H &
FIRGIRFI B 1-20m T (K B2 TEIE (IS5 88 057 S Mot fim IR L ) ([ 4-1) BREEH

- (44 -



B E TN I S R E S S @ 5T

e

L 1B - SR B 2 B - KT

THE 3R - RAEEL
3. BT T HE R R A

- 145 -



BB EHREN R REERA N

TERPEEERRLS - S HEACAT 2-3 T SRR S o bt BT AL A (K ALy -
(EFR LRI » HIG MR RS - DU - BUs B A 2 DU S &R
LIS & o AR MR SRR » [R5 58 Bt AR R & B AR (B
5y B8O A -

(=) =K HE

77 AE ~ R E R IR - 2EEK 1,52 A (BIEERE fT
BTRFTEK ) o Bk 10-15 KIEEMmME AT —ST R85 ~ 8% ~ W% ok —
Ko FRFEBIEZGER - (AEK 2RSS ~ 18 ~ M2 B ik 4 K2
ﬂoﬁkﬁﬁ’%ﬁﬁﬁﬁ (ARG ESG  BEREAERELSE - A
A G EREVEEER  WEERR R EZME HBEREH (E
4-2)

(=) Bt

TAMEAERT 10-14 RAEBHE R IME 40-60 cm i » DAFFRZEEEIFFK) 30 om 2
VR DAUJERER O ARR - A P BRE (R IR BE SR EEAE (8] 4-3) : IEERRAE
ezt » A RFATGGE » MR MR RELISRAE -

(V9 ) SR ( S A )

EFERT 1-2 {8 A BB S R HTIERY 5-6 72 BF » FH 95% B IME 2 B
Tt BN > BE A RHES (B 4-4) - BHREHE ([E 4-5) - (ESH
srf B ZE AR B VY & (18] 4-6) 55 > (HLI 21 S5 R E BRI R AT - HAETE
AR EE 70-80% - PUHEERE R EE A 25-30% $Em—ELLE » SURMEEE HAgE -
AR F A SEE T SR T IR A A R PR B B BE Fr IR KA L & P28 (e
RUGREGE > FIHR i E2S R R A @ o

o~ BT 2% i S 5 T T 2 AR
(— ) EENIBRER T SR F AR ks 2

1. = st
(nﬁ%%\ﬁﬂﬁﬁﬁéﬁwxﬂﬁ)
IPERR AT TR 385 1L 20 N - BTG » TE2F LI « — RIS 12
AT > RS R E—Z A AT AD LB T T =K : 12 5-6 H

- 146 -



BEHEHREREREREERAE I

o1 ERE 42 Bk

4.3 BRR 4-4 F RN (BT EE )

45 BEBE (HHEE)
4. TR AT 2 B 5

- |47 -



7% = HH AR BN 55 5% FREE EE SR AR E RN 5T

[ S PR A R B B - WA TRPEEERN KB - FEAMEEAEAT 10-15 RETIR
B EACTTRERD - RIS 11 H FpRIRTRERIK -

EACH T HEACAT 3-4 B F » SefTRIRIEDY » B8 KR - RRE 0TS
TREERG - RIS T 2 AR HEY 30-40 RIGHEAE » TRE R ZHINAR © I
IRATHS EHIR R (RO EREE 4 7 ) > BT ETRETE —X
1 BoE B =B A N EIECSCR R R E G E - BB 208 R E HW
EHAGHER] -

Q) HEEL (8 ATHAIZ 9 H LA))

IERRF I REAERF RIS B BR SR AT R IR E 27 B ) SE B E 2 B R
AT 3 2 H - ATRSZEAE 1 1 HATERIRI - FEHMETEA S = - A
SVINERE MHIAT IR AL = - T2 7 LINEE < (RUEFRAMETEAT 2 A BANTT
K~ BRI Bz B 25 PR A RS - S AERT 10-15 RATEREHE - DL
Fe IR

(3) EFTAL (HEHiH1% )

BESATE R 2 B AR DR SRR » #U7R 3-3.5 (B H - /5> 2 A ATRIRIL -
FEHE A IR SR e 2 25°C LU T » REPR AR (U= - BeA ZHES 7>
b (HREFEERLE SR - 5 RIS R s R -

(4) AR AETL (11 AtaZE 12 Adif))

TE2F RIS 3.5-4 (B H - KRS 4-5 FHRIL > TRERd A D]
FRATE P - EIATE SR S oI e A (IR R RERINRIFR R
Bt e ZUR IR -

2. s EBITEE B EAE (4-6 H)

T e L I e P 43¢ Lt i st st > ERUSCHIAYTS 6-11 FfH o A1 Listh i

2 QBT WS 3-4 FIEZEEM » 5-6 HIEIE > 7-11 AERIL : BHHRIEFTEH] -
HIIRS 3-4 FIEAE » 627 AERIK - RS (5 s tbim B [ERET - FIRFEERR
R SR B A R e IR T 2 258 - ZEIAIES 8-11 FIfH -

3. JLARH R NETEEEIIE (14 H )

"L o ot ot AT St i S ot o SRR B (6 B I TR R IR - (B R R RS 7%

- |48 -



BHEREREREEERAEE I

TE,HH 1 2 3 4 5 6 7 8 9 10 11 12
T

- PAG A k¢

] O

—X
e I AVAVARRR PY: -QOO--- A Sk o S
ol | R \VAV/ 2nd- N @ I

2~3
It - e O X O FAA o [

ﬁi e vm_---@----v-.-o ....... Sedese -
i ]

DR [ V- O () Yoo e | s
P © O

1eH
i
Bl 5. ST 7% e oo 5 1 F R A

Vol MR OB X BRR O s v BE; O Rl

FEHT (10 ) > 11-12 HETERARR R > 1-4 AL > 5-7 AR -

E AR A AL SR R > ATRBHIRAE - AR MR
Z TR~ RGBT IR » 1 2 2 i B
&~ — G 2 AMHAE ~ PIYETE =R E B R R =
HR S e AU BT 7 AR S AN R 2 AR AR A T R AR (8 5) > B R
EHEHME O REE A FRET S EFOHETE A BEE
BEE o HRRESE -

(=) EEHAFAANFARE - Rk 2 2E

{EFERE I BHBE R 1 [ IS AL 8 L > HAEERT R EE > R E
L ENFEIEE > 3Rk TR e > TEMR IR R o IERFRRAIK
B EE R A T RE o HA R 2 R > 8 R — B KL
HRENEHRRE : BREFEEELSREERE BRI R
TSR B HE Y 2 (8 ) - BE S TR R imiie - IR KHHEE P E
H LU KGEATIRRIZ K - 76 7 ASBRIRET - SHHFEHAINTRRE 2

- 143 -



BB EHRENN R REERA N

{I6 H HIRE > BEE A A RE T -

EREEAMEIE - 5-6 A SRR - —XMEEEM 2 (% > 4
Fr K7 25 SR AR A 1 A R T BB\ B > A 7-8 HENRTE{EpE s @ > {HpE
ETHE MR EIC o B RBTES 40-45 H 5 BRERIAEME 8 A ML
6-7 ATEIZ=AMEKT 2 i H - FEMCRRIE R - Mkl SRR - AR
SEWTHE N > BRI & 8 » 3B RL 12 FRTHRIG S FACAERR > 3] 254
T BRI R g A B > FTREREE B DZR 219 o

SEFCHE A AR ~ B2 Rl ~ HIRIRET - POBSE B R 15
EITEE 2 ANEITSE o B AT MIERE ] 58 2RI T7E W& i B R
T ETERAEEF M2 1 > Tl FEE STy 75 th RS el FH AT 2 A @20
BB B HIAG TE I B & AR R @ - EHEEERR (B
52 A4 ) FABM AR (B 7-8 HBE ) BIEZER (TEFHIR 9-10
IEECED K

( =) METE IR PR SR K /7 ik

BRI A KR - THER IEH E T4 R TEE A 2 e %
MHELER - HEEREEE ML > EEERAEERME - AR 50%
WAL LB ] G R AR EAC A B A > TR 52555 200-1,000 15 > SEF it F 5
B R KIS S g R o MR aa (L 21020 o I EIR B R E TR
VR EESETR] o IR 1R T C BT i P ] i OR B S A PR T2 o JR T 1 338 ZH 2 RIE
K o NS R R R MR IR R o R R RIRER Y 2-3 WA R HAE
o HEFBBHE HEBE LR » HEMATES 2-3 K KEE - EEETH
AERE R - PR AR B LA > BERKE 2 R (IR
KIFGe » SOBEPE L B T R BB A 8 H R — G T AR
HRUTHAL TS » BT HHFE R > PR TR R EE
BERSERIHETERER @ v 2R BEMH o

- 1ol -




BHEREREREEERA I

S 5 A S ) LTS3 TR et
— ~ SR M T
HLEREE 7 i SR T - B AR sl e SR = - FHE YR -
(—) EEHIRH A i A A

E AR B KB 76 FHEEZE SR - Fr 2B BB - B
IRHER Rz TBEL T - MERTHECR BRI RIS » (HEB B RAE L
S & HERHERZER R - 185 52 A E Y v RS R B AL - BRI E B R
555 0 TEMTFRE L REFT RS - SRIEGIRKIEE - WA Sl g s - &R
HAERZHE - HIE EEERAG O REGREE - BEWfEWs e
EE Y o KRB HIIE KRB F KO E & - RS 2 IR - 68
(iR K BIEA PR A R g » (B A7 i I 58 ot B AE SR 0T S eV R R B
T BARGIRAERZGR Y W BIRE a8 e - mAmES - 4
RV EEEBSEEHR -

FEE BRI E - IR B ERCHE — » B 7 I
15~ BROETTE R AL RCR A » (Hd st Rl - PRILE B & e i
finre A3 A/ NS R A s Y o HE LB 3-5 HE DL B I BHETTIEN -
TS TG - BRI B Zhd B E s e e G i - S
EREHREELE - BICRE BN LRI e aE R s R - s
RS MR - IR R 95 (A 25 - i B H R E B 2 - 7 8-9
FIEY I P8 2 W B fe 2 - e e & 75 R RH » 5 A A a4
Bl 2 BRER M E 20 - HATAESEIE M EICEER] - R CRIEIEAR T A & o
Bk N E RS - B EEvE e ety 117

(=) EF R gL

H AT 7 7 Bt e EE DL E o EFERE LR BB S
FREESEHE T AR B 7 SO A 5% SR A 2GR 2 SR - (ELRE PR P I
IRERZEHFEHE - ORI S# MR T 7 2R & H
B eI > (s ie Ja i e U i ~ BUREMIRBUR K 2 fE 3 - fERERR
RS c BEATE T - I REE MCE Bk E R E gt # e 0 -

~lal -



BB EHREN R REERA N

BRENEEAE O > BEERDREEE PRS2 #E - R &R

AL > @RI G BRI G A " IR LRz — - L4
BINER] > RECEFHISES - S almis 854 nl A (2R S8R B A &=

(BRI sl 2495 > RIMEFRMI A & > s E M fGR g E S8R =
% (7,12,20)
(=) HEMREEME
1. FIERE (12 HEE)
RICEBME BATERE ) » (R R AUE =R E L F UIRRR S X
B ERRESHENRE P HE o AR S B R EE
e fes 2 (e R A R 2 SRR T S B AL AR > B AR R P
BALZF BREHE  dRRIER/ D ~ REAERL R 2R & 2 M o
2. 2 REE (12 A)
HEBLXREEEELE CES > IR E LG 28 R0 i &
M2 IR BT EREA - RO 2 EMERES > IR 12 HE
A 10°CHER  ERRIREFRNE 7
3.2URME 34 H)
HEHBEERNTREEETES MR EE ﬁ%%ﬁﬁ%ﬁ@%ﬁz
BB METRTHERRIE A - REFIIF % H3-4 HENK
Tl > G TR R BRI O
4. IR (5 ALt )
WS R Hiis s B2 WA MG RARERSE 2R > S8
BRI ~ REAMEE R A w2 i "
T R R R R RN
(— ) EHAFAE R I A PR e A
1 AR RG22 R E 7%
fRALHE LUFDEEE ~ ADCIHAUEITHRARETT - 55E 1-3 X > il &
TR RS S BRI R R S R MR AL ECRAL 5 (HIH = R L e BE
FEHEK - THIR R EA Sl 2 R s Re L2 R LSS RN > 38 Fr <20 BB S

“

- a2 -



BEHEHREREREEERAE I

G Rk 0 KRB - SIS BV E 2RSS NI EEZ R
EEMEE - HRe RIS (28] 2 B 7 sUBGRH ETE IR A e 12 - (i
88 EH AN R i e B fim 2 B MT B3 P LI - BB 7R b LA - B ASHiE
PR R ZEER  WIACHTCHF MR C BMEFIEA: - R 2 IhZ
FAAERE (1-2 KR LL L) » s EERe - 4 BT EE 2 B0E
K EEF o AT TEM BEE 2> AR ¢ SIS A AR sy
e VI N < W AE A RIHETYIE - GRETREMR A R ¢ B A
W e Fr SRUGRRELE > BRPTHEFEFE R AE B AR 28 8 » M7 R E E
Wk (A ~ FRKIRSE ) fE 2P -
2. T REPHEE B ENE b BRI EHEAE S PHEE RS S
E5E AL - BT E A -
3. S EE A R R B R RAC & - M2 e e Faa 1t -
4. GBI - AT AnTEACES > SR BEAL - R R R : 5
A SREACHI I TR ER R R P » [ (R BUR B a1 1 o
(=) KEVIBIEHE R AL F e
Jie o 2A R B R R 3 B FR AR IR ~ IRCRSZ BT BE
R+ IR S 2R = S R AR 7 R T RS2 (B (R AR » SO SR [ 4
A LAY » B EC R s R ETEK - RER KRG Rl R s R E
020 o (I HE G R R - MOE RIE R B LIS TE - A R CEERNE A B
BE o WIRIE R s 7
(=) EIRFRRE 524
ELEB IR LEGa LRI - w] Sl i (IR A FH R A B
[RFfH] - RETRASIEAEIE 3510 - ST AR T E BII » IRMETER: - BRTESHRIA
W R PRI R RE 0 MBS - RS T IS s Rb - i S iid g
B RG> R DL R R AR S (51020
(VY) FARE (LR ] sl
B b —FRIEIRIE - EA T DU E A - SR T S EACRR - P
MR AT TR IRIE IR - SR A @R E 7% - RS o HSER EH B

- [ag -



BB EHREEREERA NI

B—ERNEE 1-3 XA > RIS L T s 75 5 1 1 T B R A A A
# o HAT EZEZF 4 H DIRTERIGERGE - IR BT AR 2% X 3K
FI B BORK R ER AT 8 IR 9 HWIMEAL » S5—HASRAYR 2 HriERlk - 5=
HITERS 12 AL > RERIE 4 ARE > SB=111> 3-4 AL - RERPD
5 A EHTERIL » aTHER? 1 4F 2-3 Wz Eamnd R o] @ e 3 A B T A
7E > BRVTHECR R B B > Sl ik e > 2 o
( 71 ) GRS o e
ML SRR R O R AR AL > MR ~ R RLEGT K]
JERRIE (EEEE K ) EBEF AR AE - BAREAEIL AT EHEE =
v o [R] e 2 AR > BBS L RTATR AS [F] S A SR R R e A T
AERE N flE KRR - BT EAR A 0 R ERE
LRI R RE - FAL (12 D) B4 EE R - BER DO "B R 259% -
REAL ~FEH FLEG ~ "HRE3E-BEEL 5 1-2 HHEADEERRLE
RRMEE BRE25F- KR ~HIERRME - R 35E- BHEEl F
BRI (3-4 A ) DIbpRLRE ~ KRMEE HRE 2 5% - KREL ~ BB ALEA
KEVERR R ~ "BRE3 98- BhEeE 5 AU > AIDIRE flE A
R TEE 3R - BREEE R
(N) S E TR R
SEBHEREC IR - BVEA E TR0 (HIR e R T -
RTEECEE > FPRUS BRI > wTRE AR RO E E A7 - IRESAERT -
B T RETT — KR (L BB IR 13 - (KIS s i [ > EATHEE R
B OMNESCEEN R R RETER > BECHRZERNNRTER
|57 =By 3 S T
(&) B EfE H S R e E
NI REER RS E > W2 ELATR - BCE ERAT L ALE
ERIEATZ RIRAT R - LR AL 86 2 e a7y 2K & JRLE B Y 35 i
& HHEMCEHBBIRTIRS - ZREERERATHERIATRNAES - &
3 AR BRI T % R BRI A EE 1 o R LR 2 EF

- |04 -



BHEREREREEERA I

HEMEENRRSEYG - BRI ERERE  AREIIREERT 24
SR ARIBAHPIIRFE T 75 P A a3 D P S - T o s s E G
AR R B R AR 2
(V) BHEET

EF RO BEREA MR ARESEEGARARORE - ik
FOEREE - ZBESEE GRS © 2 RER R R
AT OB s - GRS A LGRS » SRR K Z PR
KL ERF A - J7eRa e 4 i e w75 ol B s ok A 7

il
ST IR R E T R B R At o A TR e e ) AR R A A A R R
FHBS L fth ] 2 SRR T A - SERE NG AL - 0 B2 ~ BRI BLEE AT T 5T
o BRROEEERE - RR SRk R g% - NI ESRRS ) - EHH
R PSS TR e (T TRARE - SRS AT T AR o B T S A S B L A - FfEfr A
- BEAENEER USSR R E - R E 2% -
EFERER A L2 L ERE - EARRES CRIESEER R - (Hi
IS FEACR IR EE L - B AH AR ~ 2R FFWK - ARG RN
KEME » FEY (F) REMEOEZRERFZFRTHEIAREE - A aTiGENE
BB 2K » SAEAT) ~ IR St et T EE BRI NET - 35 L5
TR » Gy o 75 2 SE ME LU IR T 2 2 R R EHERE 2 & e keIt - B AR
TR BRERL IR B R & R AR ES - e &l o A S B A 1] - PEISC B B A IR T B
MHFEEETETG - R IERNZR - LEE - BEEf @Y R b > JTRER FERBF
ik

- loa -




BB EHRE R REERA NI

2 3k
1. FE% 1983 (it EEH R ERET I 2 ir5e 2 (L ERSa P K i i B B B A E R
RS THE L EERSE 32(2): 129-138 °
2. FEE ~ S56F 1986 SEER & LK S BIRY p.101-107 SEEVT R FBHE

BB e T -
3. FfE5 1991 SE#EEFE R < 5 EFTIE p.339-355 28RS & A i BT s R &
B o

4. TG BCER R 5 B 105 AR 7R H TR 2016 2 b« W EERRA#5 % © https://portal.
sw.nat.gov.tw/apga/ga03_list

SATEPEREZ B & 104 FRESEMETEH 2015 2t : ITEFTEEZ B © http://agrstat.
coa.gov.tw/sdweb/public/book/Book.aspx

6. PRI 2016 DRI M i 5 Ml Bt SRS L R 8 P B0 R 36 11T 394: 2122

7. YEBRBE 2007 BERAL K BRI — SETETALEE R G L2 E p.1-39 BV H BRG] 2K
T Y

8. B~ MORE ~ RS ~ A - F1E5 2005 MALEBE G A 2R E R
p.38-43 JETE FE KRG & (B RBFEORER AR -

9. FF R ~ PREAT 1984 SEHFE 2 IRIR p.1-8 SIS FS R L H Al S 4L o

10. #F Rk ~ PREA0 ~ G20 1998 PREIREFENEB L REE 208 PEIFEZ 44: 439-

447 »

11. RS 2016 KIEM G SRR ERE B R E & BT 394: 16-20

12. s EE ~ FE5 2002 i 2 PR ETE I EEEI T 222: 22-29

13. s ~ EfE5 - £FNT 2005 BUTHEBE LS miE A p.56-70 TR KR RIS

(B3 RO ER R EL

14. EEE(H 2009 E P o /M AH EaAFT B AR 77: 9-12 -

15. F AL 2010 m i P ALER R E M E U BRI MRS 326: 64-67 ©

16. FEEL(H 2011 BRI AL TEE TR G Ef B B W22 K 147: 19-22

17. #EEE ~ FE5 2003 2B HB R FEE 2 THYT E2EHFT 244: 399 o

18. B 2014 IRK R AEFE AL K i E & B PR [REE 2 K 163: 82-86 ©

- 196 -



BHEHREREREREERAEE I

19. BEEE(E 2015 SEZ ML "G 3 B - BT 2o AE SIS 384 114-116 ©

20. R 1989 EB AL REHE T KRR KTEZ I p.38-61 BN & KR w2
e RE a5 o

21. ZE5m 1992 (LR HLE R B R Ee 7 BLRIOK (L W) 2 L p.28-39 B i
REAR BRI TR AT RE T30 S

22. FHZRTR 2004 ST EB RN DUR 55 24:19-27 »

23. FHERTK 2006 EE{85H 75 7 SERRE S B8 I T 171 Z HRAT p.19-23 L8 LA /2 SE 3 e 98 e
REEET & &1 -

24. FEZEIC 2016 DX FLAH SR PR ER S 75 7 SR RS SRS SR 2E TS 394: 11-15 -

25. §HZAR ~ MHERE 1999 TEYCELETR BUSHETERUR /08 Sl R R e 5
11:1-13 °

26. fHZR K ~ BHE R ~ BUTAT ~ #HE(H 2013 B EBEFE 28 L5 s 57
p.55-63 BRI AL BRSO ERAREN ©

27.Huang, C. C., S. J. Chen and J. M. Lai. 2014. Wax apple industry in Taiwan- A success
story. pp.1-48. Asia-Pacific Association of Agricultural Research Institutions, Bangkok,
Thailand.

28. Shu, Z. H., T. S. Lin, J. M. Lai, C. C. Huang, D. N. Wang and H. H. Pan. 2007. The industry
and progress review on the cultivation and physiology of wax-apple with special reference
to pink variety. The Asian and Australasian Journal of Plant Science and Biotechnology

1(2): 48-53.

- a7 -




The Study of Off-season Production, Development and Adaption
of Wax Apple (Syzygium samarangense Merr. et Perry)

Chi-Cho Huang
Associate Researcher of Fengshan Tropical Horticultural Branch, TARI, COA

jerry@fthes-tari.gov.tw

Abstract

Wax apple is one of important tropical fruit trees in southern Taiwan. Kaohsiung city and
Pingtung county are major production areas, and Yilan, Chiayi and Nantou counties followed
by. Nowadays, Taiwan wax apple industry reach year-round production base on varieties,
production area and off-season production technique. Not only could support local market, but
also export to mainland China that export amount rise to 5.6%. However, production area have
reduced 2,500 hectares in this decade, production area is 3,646 hectares in 2016. The issue of
unsteady quality is caused by environments, such as typhoon, chilling injury and heavy rain
etc. Typhoon in recently almost disaster in August and September, and would affect wax apple
orchard and reduced flower buds forcing successful ratio. The unstable fruit quality be effected
by uncontrolled new shoots after disaster. The solution method listed as follow: adjusted off-
season production technology ex. shading or flooding time, tree vigor and field management
practices that would product big fruit size, high TTS, good flesh color to fit customers’ need

and competitiveness.

Key words: wax apple, off-season production, flower bud forcing, anniversary production,

shoots
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e RS THITE W FeE T A FEE eER PRI ER
(AL (A~ (T 1A (GALD) (NTD / A7)
96 2,469 2,375 16,337 38,795 53.1
97 2,594 2,559 12,152 31,090 67.4
98 2,566 2,537 14,579 36,991 45.1
99 2,134 2,129 16,056 34,187 453
100 2,084 2,080 14,929 31,050 54.6
101 2,103 2,100 18,057 37,912 49.7
102 2,048 2,046 18,676 38,205 50.3
103 1,970 1,941 18,188 35,304 55.1
104 1,955 1,925 17,766 34,191 50.8
105 1,966 1,946 14,968 29,121 53.2

BERIKIE ¢ http://agrstat.coa.gov.tw/sdweb/public/book/Book.aspx
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B o B R i B R B B 1 2 SN TS o (ERSH T RAE 77 A B 2
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E HA RS 20 BRI P A5 (RS B ) 48.5 ~ 27.8 B2 35.9%  HHIELAT A » HY B =
PR RS ER > BREO®% - aT LU BIRTIGHE R - RIS - i 8EE
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282, 103-105 FEHITE (208 ) ~ EiE (FEE) R

Bz | HE g | g B .
N ; E ;H\: PaNE
ﬂzﬁlgz j(lzi ﬁ”%j( %é(% *ﬁﬁui& EEE n):'b ﬁijA = tt+
BE (AN ) 151 5 26 11 10 1 1
205
HITEEZR (%) | 73.6 2.4 12.7 5.4 4.9 0.5 0.5
103 | fE@{l (fF3£50) | 362 25 86 48 53 4 3 559
R
(NTD / 2AFF ) 70.5 150 99.2 | 130.9 159 120 90 81.8
B (2N ) 301 19 38 7 4 1 2
372
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105 | fE{E ({F3£70)| 734 45 71 40 10 4 21 925
REJEH
(NTD / 2AFF ) 66.3 96.4 73.4 | 109.1 100 120 157.5 | 70.4

BRIRIE ¢ http://agrstat.coa.gov.tw/sdweb/public/trade/tradereport.aspx
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Abstract

Ber (Ziziphus mauritiana Lam.) was not emphasized before 1925 due to the smaller
fruit size and poor quality. However, Ber earned a good reputation for being ‘Taiwan’s Apple’
and became an important tropic fruit in the southern part of Taiwan because of the quality
and the yield have been greatly improved through the varietal selection and cultural practice
improvements over the last 9 decades. The planting acreages of jujube were 1,966 hectares
with the total yield of 29,121 tons in 2016, with ‘Sanmu’, ‘Jhongye’, ‘Kaohsiung No. §’,
‘Kaohsiung No. 11°, and ‘Kaohsiung No. 12 as major planting cultivars.

The harvest season of jujube is between late December and early April, due to the various
cultivars with characteristics of differently maturity periods. However, the production season
could be enhanced to late November if, after the process of main stem pruning in February,
plants applies fluorescent lighting during the night between June and July.

There is no need for quarantine if Ber is exported to Mainland China, Hong Kong,
Singapore, Malaysia, and Canada. Since 2016, Japan has permitted Ber to be imported into its
country, but to date, none has been exported due to the complicated quarantine procedures and
the small market for jujube.

Considering Ber is a unique fruit, with exporting potential, increasing the competitiveness
and sustainable development can be achieved if the Ber industry improves the variety,

reduces the risk caused by biotic and environmental disasters, stabilizes the fruit quality and
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yield, expands the harvest period, enhances the fruit grading, improves storage techniques,

establishes the name brand, and expands the market of domestic and foreign consumption in

the near future.

Key words: Ber (Indian jujube), forcing culture, industry adjustment, night lighting, cultivar

improvement
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[ Jan | Feb. | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nox | Dec |

[ Pruning | [ Pruning |

| Flowering |
[Fruit development| | Fruit development |
| Harvest |

il 1. FEAURE A R X
Fig. 1. Growth and management model for atemoya in Taiwan
( =) REE e ARl
TEE IR EARE N 7-9 FESTHIRE 5 8 BRa - (E58mi8 sk pafEsza
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8o BARSNAFR SR EB IR 10 AE%2EBEBEE SR (£
1) > R RESERENKR > BAVEN R E mZ LI - B8 02 LED &
Yele s ARSI BRFERS SR > SR (R TR AR HIUBRFEAR R > SR SR -
iR B EOCREETETE 400-700 nm > HH LED fEOCAEE A R E i - 43571
£ 453 nm J 538 nm ; E A B LA 545 nm Sz 613 nm F{E K IE 72 HITE
FE 613 nm GRS I 2 5 -

# 1. BAVESAN R R % . BHAC AR A

Table 1. Investigation of blossom on atemoya among different lighting treated

Treatment Flower number Blossom rate (%) Flower number per shoot
CK 0.8c¢' 4.0b 0.4c
Yellow light 84.6a 92.0a 7.8a
White light 60.0b 91.0a 6.9ab
LED light 67.4ab 90.0a 6.7b
'Means separation within columns by LSD test at 0.<0.05
- 180 -



B AL RE 0 EE BRI BN 55 38 R EE A 555

AORAERRGS 7-10 F ) EE Bl BB R H 248 - o MBI &

RISl - (e AU A B EAs R > AR Al - E 2] %
PUEEH < HAY
=~ NLEb G

it R B A E e A R 2 o R H R EBREG R » AR ERERK
HIEERZR S o Schroeder (1941) i F-7F 3 BN 88 & A TRy Bl & Bt im 13
FHRACI A - TR RN F] ~ PRBEA ~ AEPERE R AR @9 o DUN TFe0; 715 T HiE
(RIm T HAE BERFAE 10 AL E  REAKEHRETE D - BARNEE
VG AR 35 AR 1.9% » DUBBUREITER AT N T8 > FRAER 21.3%%7 ¢
SR THL L IRFER 5 R 3.3% » N LR REATE 100% » BN A
MHFEER @ o

BN LI 2520y TR ~ FEW e ~ Sfieett: ~ feky i i fEnE 115540
GBI -~ WERELRESEE - BB DIk IR 25
VE (@ 2) » DK e R A EI IR T b 2R TR BB ek @

2. BAERNDIESE (f) kb (4G ) &7 AL
Fig. 2. Artificial pollination of atemoya by a brush (left) and pollinator (right)
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Table 2. Production and export of sugar apple and atemoya counted in ten years (2007 to 2016)

Production Export .
ratio
year  Pplanted area  Production Value Volume Value (%)
(ha) (ke) (1000TWD) (kg) (1000TWD)
2016 5393.9 25,319,918 1,677,445 10,270,170 768,737 40.6%
2015 5342.4 55,426,107 3,227,462 12,392,375 891,227 22.4%
2014 5436.8 55,937,887 3,193,494 9,039,314 579,751 16.2%
2013 5371.8 52,611,840 2,866,819 8,897,482 531,178 16.9%
2012 5735.5 49,863,853 2,516,130 5,953,207 332,423 11.9%
2011 5799.2 59,738,864 2,759,936 5,458,913 223,163 9.1%
2010 5907.8 64,242,579 2,762,431 4,427,105 210,492 6.9%
2009 5987.3 70,370,159 2,885,177 2,721,566 107,863 3.9%
2008 6290.1 67,749,250 2,879,343 448,860 19,776 0.7%
2007 6251.9 78,830,077 2,916,713 105,596 7,445 0.1%
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Fig. 3. Atemoya shoot was grafted
on sugar apple plant and
produced fruits
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Table 3. The volume of countries counted in Taiwan sugar apple export (2016)

Country Volume(kg) ratio(%)
China 10,210,534 99.42
Hong Kong 44,500 0.43
Indoesia 6,778 0.07
Malaysia 3,140 0.03
Macao 2,664 0.03
Singapore 1,300 0.01
Bahrain 540 0.01
Egypt 450 0.004
Canada 264 0.003
Total 10,270,170 100.00
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The Study of Off-season Production and It’s Development of
Atemoya (Annona squamosa x A. cherimola hybrids)

Shu-Wen Jiang' and Po-Song Lu’
'Associate Researcher of Taitung DARES, COA
*Researcher and Chief of Banjiou Branch Station of Taitung DARES, COA

910@mail.ttdares.gov.tw

Abstract

Two major Annona fruit crops, sugar apple (A. squamosa) and atemoya (A.squamosa
x A. cherimola), are produced in Taiwan with cultivated area of 5,394 ha and the annual
production of 55,000 t. Temperature and light are the major factors influencing the flowering
of atemoya. Atemoyas are hermaphroditic and protogynous dichogamy, artificial pollination
techniques were developed to increase the fruit setting, yields and fruit quality. But high
percentage of fruit cracking after harvest reduced atemoya fruits value in summer months, and
fruit didn’t ripe then had no values. Using forcing culture, the harvest time of atemoya fruits
was regulated from summer to winter-spring that fruit cracking was reduced and could be
economic produce. The fruit cracking problem was also solved. The atemoya fruit industry has
become more important in Taiwan. And a prolonged lighting technology was developed to for
fruit production of atemoya that could promote atemoya blossom and fruiting in fall-winter.
Because pruning and lighting, atemoya had longer and stable production from December to
May. Atemoya production can be up to 6 months. Atemoya fruits produced in Taiwan are
mainly exported, with up to 10,270 t in 2016, Taiwan has become an important country for
atemoya production in the world. But most of the atemoya fruits (99%) are exported to China,

the market is too concentrated. It needs to develop other countries to reduce risk.

Key words: atemoya, atemoya industry, night lighting, artificial pollination
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