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(International Agricultural Training Center, IATC)
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Tk SR SHETEE | (Training Programme on “Sustainable Agricultural
Development” )2 i ni IR 5 EAH A (AARDO)E LN 5 5 & & B2+ 1 » 2006 ~ 2008
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I Eg ™ AfE ICC-KOICA
10 H 22 H(™) #&EEIFER I E( KOICA) IE#F] KOICA
09:00~16:00 KOICA #4314k
10 H 23 H(=) |BBihallsritzz Aal IATC-KNU
09:00~12:00 | KOICA 3¥sIsis
13:00~16:00 | faedplEd RS HI E A B B i
16:00~ Check-In (Inter-burgo EXCO Jik&E)
10 H 24 H(U) BAFH#ETS / ER1E e Country Report IATC-KNU
09:00~11:00 | BEJLERTLREESRE| > PTERIRE
-00~192* 11 i e
11:00~12:00 G/l HLE Kim, Jong-Sang
13:30~16:30 | EHfEHE
18:30~20:30 | EUNhE
10 A 25 H(#) | k&% IATC-KNU
09:00~12:00 Lecture 1: Rural Development Through Saemaul Kim, Kil-Ung
Undong in Korea SoAYid
13:30~16:30 Lecture 2: Agricultural Status and Development Lee, Soo-Hwa
Strategy in Korea
10 H 26 H(X) BOCEZZ=RTT IATC-KNU

09:00~12:00 | =Ll (Higf# APEC Bt ~ /§ES ~ /KIFEES) Kim, Yoon-Ha
13:30~16:30 | IR ~ 1% TR
10 A 27 H(H) A ABTHE
10 H 28 H(—) | k&R IATC-KNU
09:00~12:00 Lecture 3: Agricultural Machinery and Mechanization |Koo, Young-Mo
in Korea Hokgh
13:30~16:30 Lecture 4: Irrigation Water Management Chung, Sang-Ok
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10 A 29 H(™) | LER/ SR IATC-KNU
09:00~12:00 Lecture 5: Practical Application of Natural Enemies  |Lee, Kyeong-Yeoll
for the Control of Greenhouse Pests = el
13:30~16:30 Special lecture (from AARDO):
: - . Bhatt, M. S.
Recent Agricultural Policies and in Advanced
Countries and the Future Agricultural Policies in
Afro-Asian Countries
10 4 30 H(=) | ez E23, IATC-KNU
09:00~12:00 Lecture 6: Weed management for Increasing Crop Shin, Dong-Hyun
Yield FHERE
13:30~16:30 . \ bt Kim, Yoon-Ha
Study visit ZHEED R0 e
SHE
10 A 31 H(M) | EEMZEE 2 IATC-KNU
09:00~12:00 Lecture 7: Food Hygiene and Safety by Good
Agricultural Practices Kwon, Joong-Ho
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13:30~16:30 | Study visit FEE Kyungnong F&&/)\ =] "
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09:00~12:00 Lecture 8: Greenhouse Design and Environmental Lee, Hyun-Woo
Control in Korea ELR
13:30~16:30 Study visit (£ 7 Kumi {E772)&] Venro-type
greenhouse)
11 A5 H(Z) | Es#EE2E, IATC-KNU
. Park, Kyung-Kyoo
09:00~12:00 Lecture 9: Post-harvest technology of Rice in Korea .
AR =E
13:30~17:30 Study visit =2 E(RPC; Rice Processing Complex)
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13:30~16:00 | FHEEvE Kim, Jong-Sang
16:00~16:30 | 453 Hhye
18:00~20:00 | fERIHGE
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09:00~12:00 | fERBIEAN /KR T
13:00~13:30 | & ERmABEEE
13:30~15:30 | Lecture 10: Development of Agricultural i (FATI)
Administration of Korea
15:30~18:00 | HSEEFCF R FRREE (S Kimehi)
18:00~20:00 | #HIHEE
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11 H 8 H(T) | LEREEZ:) FATI
09:00~10:30 Lecture 11: Food strategy of Korea
10:30~12:00 Study visit (EfHzELEE, RDA)
12:00~13:30 ELE T
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B TR AR TH KOICA 483 (18 1) » IEA] A{E ICC (International Cooperation
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4 08:40 £ 5 HH ik EE S HLRE X 2 B AL T RS R SR AL an BHEE K 2252 (College of
Agriculture and Life Science)([&] 7) » E Y[R B £ 5|48 F5E (The International Agricultural
Training Center, IATC) & 5 Afa 7k SR |9 T E /Y T 221 SBLFZER - IATC
HyFEE Dr. Kim, Jong-Sang([&l 8) - #zF/1% 5t i ElEEEERER - A& RiI5e R HE LG (]
9) o FIEAETT BN B 2 (Country report) » 5 TH HE FIRHEALEENILL N %I « /F
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9. £ IATC-KNU Z2¥5H #ire 10. E{E#5 (Country report)

10 A 25 H (F1) (REFBILEIIL KSR ERR ST 4R )

47 09:00~12:00 S5—4EER » SR " EREDHT R EENE YRR (Rural
Development Through Saemaul Undong in Korea) | > 55& 5 S5 #EZF%(Dr. Kim, Kil-Ung)
(& 11) ¥ 2 EE /KRG i 4 — BT B L HE R - N/ 13:30~16:30 s " R E
T EE SRS (Agricultural status and development strategy in Korea) | 553 Dr. Lee,
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12. Dr. Lee, Soo-Hwa
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10 A 29 H (=) (REREEFILBIL AR BRRE R Sl 4R )

4 09:00~12:00 %28 T E KA R E E 4 (Practical Application of Natural
Enemies for the Control of Greenhouse Pests) | » 5 EEEHZIZHZ (Dr. Lee, Kyeong-
Yeoll) ([& 17) - 2225 4 R —Lan iR H S - L HE&E e REIy oAl
GE 0 TEAR R IR R R E Fak M HDTE - NABIESE ST AR R SOH =85
BRI EYINT AR - SR8 T RS R A L EYITNEE
4 - BIfEEEE] SESIL #YZEfh - Al AR (Bumblebee) fER MR L 15k - A HAdE
SESIL EpE b EHE -

T 13:30~16:30 FH AARDO f2 ity EUHEH H | SR R I TR EUOR B
FEHN IS B SR A AR AV R ZE TR (Recent Agricultural Policies and in Advanced Countries and
the Future Agricultural Policies in Afro-Asian Countries) 553 Dr. Bhatt, M. S. ([& 18)/ZE[J
[& Jamia Millia Islamia RE2ZLCHREL LY - EaHN A EIFRRESEN S SR R BB
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17. a7 (Lee, Kyeong-Yeoll) 18. Dr. Bhatt, M. S.

10 A 30 H (=) (BB ARRERERE LIS ; BERERE =R .0)

_F4-09:00~12:00 % 3H " &S DI IIEYESE (Weed management for
Increasing Crop Yield) | » & & HHEEZHFZ(Dr. Shin, Dong-Hyun) (& 19) » :RFE AN/ 144
TEREFHENER - RN EYERRE - B4 E FHVEEE R H IR TTE - #%
ERIHTEEMAE T - DA RIS S VBB ~ 2o (i RS R A BRI Y 52
2 SR KERENEIRT » A S ARl -

T4 13:30~16:30 i< EE ML HEE " HERESERM 0 (Agriculture
Technology Center in Gunwi County) | #EfT#EES); - HE R ERREHRZ (& 20)  FifE
Eh=2E RO B BUMERR SR REECREGEYLEHEATEE - MR
Ry T - S HEMRSE - WARE BIFriS RS HBUG /BN ER - F
R e B E SRR T BB EE - Hp A KBt taiE 21 - 45781%
BEEAT — R - R R R R E et B - R - 3 - AR
B ZE B VAT B VB A — . (18 22) - ARARAEBPE T 505 Folk A TR o -
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_F4F09:00~12:00 3#RE " DA R AR B B i A B2 42 (Food Hygiene and
Safety by Good Agricultural Practices) | » & REEEEZHY (Dr. Kwon, Joong-Ho) ‘& & 1h
RIEEZFET ([ 23) - fEfrimidr A S22 YA R /48 GAP(Good Agricultural Parctice, B
M) » GMP(Good Manufacture Practice, B 4F#I{E##:) &% HACCP(Hazad
Analysis and Critical Control Points, i T 445 73 s B SRR F) AY = 28 S H s
(Certification) Z:47¢ °

NP 13:30 EEIEBUHE T SUR(Kyungnong) 22N E] | T AR S (E
24) » SR EE RIS E R SR 2 6 - HINREFEIAENT - SEEER
VIR REENER] - SN R BRI T ilath A ERIE ) - ISR EHIRE
REZH -
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11H1H (&) (AEE ; HEMN)
FAERBEHEEFRERI R — IR AVEDE B ZRTT > 11:00 FEA{EHI(Yeongdeok) Fi4:
REJR L& 25) © BRENWEERAE SN > BEEN LS  BEFEREE > R
{HmEE R - FEEERER AR > BT PISEE > AlE—FEH -
N 13:30~16:30 F I =](POSCO) #5225/ ([ 26) M@K g S
o AEH YR R A TSR S, - TEEAIR - IR, - K TS, &
HE o BEFDEEREEEIN T (Hyundai) | BOEIREE

w3

25. FAREIRT (B 1EED - Yeongdeok) 26. JHIHEIM A F](POSCO) » JHzH

1A 2H () (B

09:00 FEEE Il > 4= HAHEITEDE S LS 578 e B R S i i ath s (18] 27) ~ B
I ELTL )R (18 28) ~ (FHEl<F SRS - 5 H B (RIS A A48 - PR SR Lo
PERE AR IRF(BRHIEA % - (HZRKEHY B AR BEA R (0 > DRI DARE 52
HEHERCRKE > Rt AR E R B R AR SR IE A 1T &y o UG EZE s YA
ARIL R ZRED -

27. T e B S i Bt [

11 A 3H (H) (KB
RAMABITE  FEHERNIREFN > DT REMEEZ 0 - [FRiE R s
sy RERER © raaTEmE ABLR K~ BARPYSE R KA EE B EIE - AT ORIy

13



A HE - BEMPRIR T NI{ERE (Post-harvest technology and value
addition of agriculture product) » FIJF Internet 7B NFEEL—LLER) » 5ERRERSAYFITE -

11 A 4H (—) BIEEKRREEREI ; @M Kumi fEAF])

_F4-09:00~12:00 s#RE " RERE E kst BIERETEH] (Greenhouse Design and
Environmental Control in Korea) | > 5& 2B R 2% (Dr. Lee, Hyun-Woo)([&] 29) - #RFEN
BEFE SRS A B O s VA A4 ~ O = NAVERBEERI ORI ~ R~ U
TEAEhRE) - FEFHBIEBIE R E AR RARE - RSB HEFREE -

T 13:30~16:30 2 TSR Kumi fEF AT (8 30)#EfTH R 5] - THESE]
Venro-type greenhouse - {H& A B H BLERE HAFIFRGE H 2 F A E A EH AUIE
TIGHVENE » H s B A TR - WAL & RFEIEVEREE (&
31) s M P AT S B 16 B e T B 228 S T R sl e R = N R -
ATER ANTTEYTT 5 BRUSCES DAk iy 2 S AR AGRE AR AR - EitREsUIPRIR £ - SRR
BTG HE AR B GH A (8 32)F - MEZR Kumi AERIEREX @ (HHSHE 0 A5
fEantEERIEE CHYantE - &

HIE

31. A E G THE Y A R B IEL 32. FrVfEEEH A
EEE
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11 A5 H (=) (BRI KREERETISKE: | B RPC IRKER)

_F4F 09:00~12:00 #5RE " e KRR R EE Il (Post-harvest technology of rice
in Korea) | @ sE&E EANSE EZF%(Dr. Park, Kyung-Kyoo)([& 33) - FERANZEEHE 09:00~
10:30 {F &5 DL “Rice harvest system in Korera” Ju8 _FR>10:40~11:00 £ EE = #EfTRSE
S7KERHIE - 11:00~11:50 FAEg i S AERE R 7 =AY (EEET -

T 13:30~15:00 HAMEE T I 2 S ER b (Koryung) — B 7ESEbE K i (Rice
Processing Complex, RPC)#ET 721222515 ([E] 34) - 15:20~16:30 S:[T3T k-water (f&[E% /K
B AT YLLK A -

& 33. FhnEHF2(Park, Kyung-Kyoo) & 34. —B{FERKE (RPC)

11 A6 H (=) (BRI REEER %)

B4 09:00~12:00 7r4HETEm L5k S - AMHEHE © BEmPRIR R EIRL il B H
HI{EXE (Post-harvest technology and value addition of agriculture product) ([& 35) » H.&x
34HTHIE 1 i EE S AARDO & & BRI A 2 Y B (Saemaeul movement and
rural development in AARDO member countries), 2. 7K &R K B2 225 (Water
resources management and agricultural development), k3. JRg i EEHELEEF 2
2% (Control of insects, weeds and efficient use of pesticides) - &3 13 A Dr. Kim,
Jong-Sang - T4 13:30~16:30 &= Y-8 K453 #1188 36) - FiiA & 2 XS IEF5E R RFE

{3553 - 18:00~20:00 AR ©

35. paHE ER MR ES
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11 A7TH (W) (KIRHRRRAKEZF)

_E409:00~12:00 B3l 2 /K E i B a7 82 5 i (Food and Agriculture Officials
Training Institute, FATI) (& 37) T4 13:00 Fa&:=1%  [EEJH] Dr. Oh, Se-lk (& 38)LL" §&
B 247 T IEEE 2 (Development of agricultural administration of Korea) | fRH FER -
15:30~18:00 f&lm 2 e BV EER[ER IS (32 Kimcehi) - 18:00~20:00 ECIHGR & -

7. BEmATEEZEBTE(FATI) 38. Dr. Oh, Se-lk

11 A 8H () (KEWHBRRRAHEZE ; #ET KOICA)
E4F 09:00~10:30 _ESEAHISRET SN RE 3R ¢ T #REIHVE R SRIE(Food strategy of
Korea) | - Bt B AT EHFRE - £ HEmEAVERRELEE (Rural Development
Administration, RDA)£:5]j - RDA B A RS - EABIR SRR
(National Academy of Agricultural Science, NASS) ~ {E¥t/172Fr(National Institute of Crop
Science, NICS) - [E = BEEE 0157 A (National Institute of Horticultural & Herbal Science,
NIHHS) ~ K BEhFEaF5EFr(National Institute of Animal Science, NIAS) - H4E B P R AT
Bl (BT LR R e R e R s B EL - B HLp AR AR AL - ML RDA 5 3 H B
ETERIRE A (E 39) s i UEY) Tk (8 40)HYEE Ao NENSRZEZ] - F1& e bR
17 KOICA 48 » BUGRFER MIFZEE S G % - 2B B T B AlE -

Russia 2 Uzbekistan ¥ = =

£ Tiap o )
Mongolia S
|

China

/4 ‘ Japan

AVRDC!

9

p, Vietnam
Cambodia

- W] sriLanka
4 {‘7 Malaysia Thailand

Bangladesh
- Indonesia APAARI d

Myanmar @179 2%

39. B RDA A S IR (A HY I 52 skt 4016 47) TR 15
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11H9H () (H@# ; BESTH KOICA)
Hy KOICA HliiiiE B |- 2 frihr 2845 35 TR 5 S B E T » S
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Introduction

Taiwan is situated in the South China Sea, about 180 kilometers off the
southeast coast of mainland China. Although more than two thirds of the
island consists of rugged mountains, its lowlands with a mostly subtropical
climate which provides a year-round growing season. Most of the lowlands
lie along the west coast of the island, and that is where most of the people live.
Dense subtropical and temperate forests cover much of the mountainous
interior (Chungyang Mountains), in spite the lumbering had been suspended by
the government, they are still threatened by the farmers seeking to clear them
for crops. Taiwan's economy has changed from agriculture to industry,
farming only accounts for a very small portion of the GNP (3%, down from
35% in 1952).  Before 1945, Taiwan’s farming was based mainly on rice and
sugarcane. Today the agricultural base is greatly diversified. Although rice
remains the single most important crop and the mainstay of the people's diet,
many other crops have become significant for both the domestic market and for
export. These include many kinds of vegetables, fruits and ornamentals. As
a result, Taiwan's relative self-sufficiency in food has been declining, with
increased imports of certain commodities, especially wheat, corn, soybean,
cotton and some varieties of fruits.  In the future, drastic changes will happen
in this agricultural system. The stress is not only placed on the quantity of
food but also on the quality. The decrease of arable land area, the global
warming and extreme weather, the incursions of new pests, the shortage of
laboring, and difficulties with international trade pose a great challenge to the

government.

Crop production
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About 822,000 hectares of land is arable for crop production. The output
of agriculture produces valued at 179.1 billion NT dollars which accounted for
4.7 billon US dollars in 2008. Among all, fruit crops contributed 36% of the
total value, followed by vegetables (28%), rice (18%), flower crops (7%),
special crops (6%), upland crops (4%), and other crops (3%) as shown in
Figure 1. The updated data of planted area and production of each crop

commodity in 2012 are also listed in Table 1.

Rice

Rice is the staple food in Taiwan. About 260,000 hectares of paddy field
was used to grow rice annually with an output of about 1.2 million tons of
brown rice. The total production value exceeded 31.4 billion NT dollars in

2008.

Upland crops

The cultivation of upland crops occupies approximately 58,000 hectares of
land with a total production value of 7.3 billion NT dollars. More than twenty
crops, including peanut, corn, sweet potato, adzuki bean, forage corn, sorghum,
millet, mungbean, and Job’s tears are cultivated in Taiwan. On the other hand,
over 35,000 hectares of land are grown special crops, including tea, health food,
medicinal herbs, and aromatic plants. The total production value of 8.2 billion
NT dollars indicates the high economical potential of special crops in the

future.

Fruit
More than twenty fruit crops are grown over 210,000 hectares of farmland
in Taiwan. The total production, 2.6 million tons of fruits, valued at 68.1

billion NT dollars. By utilizing different varieties and the techniques of
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forcing culture, banana, pineapple, papaya, guava, grape, and wax apple can be

harvested year-round.

Vegetable

More than 100 vegetable crops are cultivated on 153,000 hectares of land
in Taiwan. The total production exceeded 2.61 million tons valued at 48.5
billion NT dollars. Some vegetable crops which are prone to price
fluctuations periodically, such as garlic, Welsh onion, cabbage, Chinese
cabbage, and cauliflower are enforced to planned production to keep the

balance between yield and demand.

Flower

The production area of flower crops is about 13,000 hectares in Taiwan.
The output value exceeded 11.8 billion NT dollars. Specialized production
zones for export are set up for major crops of Phalaenopsis, Oncidium,

Anthurium, Prairie Gentian, spray-type chrysanthemum, and oriental orchid.

Seed and seedlings

The annual production value of seed and seedling industry exceeds 12
billion NT dollars in Taiwan. Seed production of Brassicaceae, Solanaceae
and Cucurbitaceae crops valued at 1.5 billion NT dollars while the production

of seedlings by tissue culture techniques valued at 1.1 billion NT dollars.
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Figure 1. Economic values yielded by crops grown in Taiwan, 2003-2012. The
ratio for NT Dollars to US dollars was about 1/38.
Source:

http://www.afa.gov.tw/content en.asp?a=2&pcatid=1&ycatid=1&Icatid=147

(Agriculture and Food Agency, Council of Agriculture, Executive Yuan,

R.0.C)
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Table 1 Planted area and yield production of various crops in Taiwan, 2012

Crop Planted Area (ha) Yield Production
Paddy Rice 260 762 1 700 229 m. t.
Corn 16 650 105 184 m. t.
Peanuts 19 430 56 845 m. t.
Sorghum 2 028 3564 m. t.
Adzuki Beans 6 904 10 698 m. t.
Soybeans 80 159.221 m. t.
Other Coarse Grain 2 853 8 462 m. t.
Sweet Potatoes 9 560 220514 m. t.
Sugarcane 8 720 577517 m. t.
Tea 13 486 14902 m. t.
Tobacco 703 1642 m.t.
Sesame 831 620 m. t.
Cash Vegetables 97 733 2 051197 m. t.
Yearlong Vegetables 28 106 324 404 m. t.
Cucurbits, Strawberries 17 336 317 297 m. t.
Fruit 189 875 2 668 055 m. t.
Forage Crops 10979 769735 m. t.
Green Manure Crops 252 566 4302734 m. t.
Bulbs 2 25m.t.
Herbaceous Flower Seeds 8 4m.t.
Cut Flowers 3401 81 805000 dozens
Orchid 662 69 654000 bowls
Nurseries 7 547 3217 118000 NT$

Potted Flowers 866 1 000 180000 NT$
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Climate

The island of Taiwan has an area of 35,883 km? lies across the Taiwan
Strait. The East China Sea lies to the north, the Philippine Sea to the east, the
Luzon Strait directly to the south and the South China Sea to the southwest.
Taiwan's highest point is Yu Shan at 3,952 meters that makes it the world's
fourth-highest island.

Both of continent and ocean climate patterns affect the climate of Taiwan:
northeast cold monsoon originated from Siberia continent high pressure in
winter and the southwest warm monsoon from the Pacific Ocean high pressure
in summer. Such special patterns as well as central mountains topography
created the different seasons and the diversified regional climate in this island.

When it rains in the winter is mainly due to the impact of the northeast
monsoon in the northeastern part of the windward side. The North Taiwan
has a rainy season from January through late March while other regions are less
rainfall in this season even in south-central region where is almost no
precipitation. Spring weather is full of moist southwest airstream and that
always cause “meiyu” in May which is the major water source in whole year.
From summer to autumn, typhoon often causes heavy rain that is also an
important water source in Taiwan.

Tropic of Cancer (23°26°16” N) across the south of Taiwan; mainly, the
climate in this island is marine tropical. The entire island experiences hot,
humid weather from June through September. Because the southern parts do
not affected by extended winter monsoon, there is more abundant sunshine and

less temperature variation during the winter. For example, the average
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summer temperatures are both 28 °C - 29 °C in Taipei and Kaohsiung;
however, in winter the average temperature in Taipei is only about 16 °C, but
in Kaohsiung still up to 19 “C- 20 °C. In addition, the observed maximum

temperature in Taipei is 38.8 °C, comparatively higher than 37.2 °C in

Kaohsiung.
Besides, some of the extreme weather events often encountered in Taiwan,

they are: typhoon, heavy rainfall, chilling, hailstone and drought.

Current development in crop production technologies

For the continuous progress and competitiveness of agriculture industry,
research projects of various crop production are conducted yearly. The
ongoing technical developments include the following items: improvement of
cultivated varieties and cultural practices, post-harvest treatments, plant tissue
culture, reasonable fertilization techniques, soil management, organic culture
measures, safety of agricultural production, agricultural mechanization and
automation, biofertilizer development, pollution control, waste recycle,

electronic marketing system, healthy food, food processing, etc.

- How to control the soil and fertilizer management

Crop production could only occur in areas where the soil resources will
support the plant growth. The only way to do this is to locate the soil
resources that are available. And towards this end, a long-term soil survey in
the country is conducting . The key components of the soil survey include: 1)
inventory of the properties of the soil (such as texture, drainage, fertility, pH,
etc.) and their spatial distribution over a given area; 2) classification of soil

types based on a standard set of physical and chemical characteristics; 3)
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delineation of compiled soil survey information on base maps; and 4) soil
survey interpretation to predict the potentials and limitations of each soil, and
estimate productivity and input requirement with different management
systems. As such, the soil survey information can be used to plan the land
development, improve the soil, maintain soil fertility, develop irrigation system,
and implement fertilization programs.

For the sustainable utilization of soil resources and the integrated soil
fertility management, the progressive tasks are as follows. 1) diagnosis and
improvement of soil fertility; 2) improvement of nutrient diagnostic methods; 3)
long-term monitoring of soil fertility and nutrient dynamics in different
cropping systems and soil management; 4) investigation of nutrient utilization
efficiency and fertilizer requirement for different crops in the soil-crop-
environment system; 5) study for resolving crop physiological disorders in
specific regions; and 6) establishment of nutrient management-based safe
production technologies.

For sustainability of farm land, Taiwan farmers were encouraged to use of
organic fertilizers and bio-fertilizers or plant green manures. The use of
bio-fertilizers, 10,621 hectares of land were grown with legumes or cucurbits,
addition to Rhizobium, Mycorrhizae, or phosphate- solubilizing bacteria were
applied to substitute some of chemical fertilizers. Good quality composts
were distributed to 20,225 hectares of farm lands. In winter, 46,502 hectares
of farm lands planted green manures, such as rape and Berseem clover. This
Issues has integrated efficiency in maintaining soil fertility, decreasing the use
of chemical fertilizers, beautifying the rural landscapes, enhancing sightseeing
potential, increasing the honey sources, and decreasing the pressure of

overproduction of winter vegetables.
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- How to control water management for crop cultivation

Plentiful clean and nutrient-rich river water and that through irrigation
facilities provide for rice cultivation in Taiwan. Due to these water resources
and irrigation systems, several distinctive rice varieties are produced, and that
make Taiwan one of the lowest-latitude areas producing high-quality japonica
rice. Nearly drainage waters from irrigated lands and effluent from city
sewage and industrial waste water impact water quality. A number of trace
elements are found in water which can limit its use for irrigation since salts can
affect both the soil structure and crop yield. We are devoting to research to
reconcile agricultural productivity and environmental integrity. The study
involves impacts of water pollution, soil pollution, industrial and agricultural
wastes recycled on farm land. Moreover, precision farming for water-saving
cultivation and breeding new crop variety with drought-resistance are in
process. Although in Taiwan the water for agricultural using is sufficient now,

we still prepare above strategies for coping with climate variability.

- How to prevent crops from viral disease related with pest and

insect attack

The natural environment and agricultural system of Taiwan have a great
Impact on the types and patterns of pests (diseases, insects, weeds, rodents,
birds, slugs, etc.) The overall high temperature during the whole year
provides favorable conditions for survival and growth of these pests.
Although the warmth climate and abundant rainfall also favor the proliferation
of parasites and natural enemies of insects and antagonisms of pathogens, the
high humidity and high temperature account for the rapid spread of some

epidemics. The intensive farming system which leads to soil exhaustion and
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the consequential profuse use of fertilizer is a catalytic factor for the occurrence
of many pests. Due to a drastic increase in acreage of horticultural crops, new
disease and insect pests have subsequently emerged.

Besides chemical measures for pest control in the agricultural system,
physical control, biological control, cultural control, and regulatory control are
adopted by Taiwan farmers for economical reasons. Naturally, integrated pest
management (IPM), a system that combined all pest control tactics, has been
implemented in Taiwan. To meet the social requirements and consumers’
responses the IPM programs are expanding, especially those emphasize on
reducing pesticide use, ensuring a safe food supply, and conserving the water
and wildlife. Lots of research projects concerning low-pesticide application,
development of bio-pesticides, natural enemies, microbial antagonism,
transgenic plants, resistance breeding, closed cultivation, and healthy seedling
systems are conducted by research institutes and universities around the island.
From the plant virological aspect, some results derived from these projects

contributing to IPM programs are presented as follows.

Integrated control of virus diseases

A total of 16 viruses have been reported to infect cucurbitaceous crops in
Taiwan, but the majority is: Cucurbit aphid-borne yellows virus, Cucumber
mosaic virus, Papaya ringspot virus, Zucchini yellow mosaic virus,
Watermelon silver mottle virus, Cucurbit chlorotic yellows virus, Squash leaf
curl Philippine virus, and Cucumber green mottle mosaic virus. They are
sap-transmissible or transmitted by aphids, thrips, whitefly or seed, respectively.
According the results of investigation, Maize dwarf mosaic virus, Maize stripe
virus and Sugarcane mosaic virus are the prominent viruses in the diseased

cornfields. Turnip mosaic virus is the main virus affecting Cole crops.
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Tobacco mosaic virus, Tomato mosaic virus, Potato virus Y, and Cucumber
mosaic virus are the most economically important viruses on tomato and
peppers. Five viruses are known to infect potato: Potato virus A, Potato virus
M, Potato virus S, Potato virus X, and Potato virus Y.  Allium crops are
affected by three major viruses: Garlic common latent virus, Shallot latent
virus, and Onion yellow dwarf virus. Considerable yield losses due to these
viruses have been reported. Many of these viruses are transmitted by insects
and are thus difficult to control by chemicals. Nevertheless, farmers apply
insecticides regularly to control insect vectors. Non-chemical control of
insects by the use of reflective mulches is already practiced on a few crops,
including peppers and melons.  The production by local institutes of virus-free
planting materials through meristem tip culture followed by efficient virus
indexing methods has considerably increased yields of potato, sweet potato,

bamboo shoot, Welsh onion and garlic in Taiwan.
Virus-free seedling propagation system

Viruses can be transmitted through vegetative propagation from mother
plants to their offspring that contributing to be the primary inoculum in the
field. These diseases are impossible to be controlled by conventional
pesticides. The development of special pathogen free (SPF) seedling
propagation system was established in early 1970s to mass-produce virus-free
seed potatoes. A four level propagation system has been set up: virus-free
tubers are obtained through tissue culture and then indexed with antibodies
against viruses. Foundation seed potatoes were further propagated in isolated
areas. Selected farmers were then authorized to run a seed potato nursery.
The system had been carrying out for 40 years and proved to be effective in

controlling virus diseases of potato. Today, there are at least nine different
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crops implementing with the similar system to produce SPF seedlings, there are
sugarcane, garlic, citrus, passion fruit, bamboo shoot, banana, sweet potato,
beans, and some ornamental crops.
Breeding for Resistance to Viruses

The resistance gene derived from wax gourd line ‘TVI4204° conferred the
Immunity to virus infection of cucurbits is very unique and commercially
valuable. Using molecular assisted selection (MAS) will dramatically save
the time for disease-resistance screening. Screening varieties to resist to
pathogens and collecting genes to confer immunity from diseases are very
helpful for breeding projects, especially for viral disease control. Some virus-

resistant varieties (or lines) of cucurbitaceous crops were be bred.

- Post-harvest technology for commercialize of agricultural

products

The postharvest handling research is focusing on the improved
technologies for long shelf life and desired shipping quality of fruits,
vegetables and flowers so as to facilitate the marketing and export, to stabilize
the price during the concentrated production season, and to increase the
farmers' incomes. The major achievements in the recent years include:
long-range sea shipment technology for lychee, which is able to keep bright red
peel color for 40 days with 95% marketability; countermeasures for pineapple
postharvest black rot caused by Ceratocystis paradoxa and pineapple black
heart caused by chilling injury; avocado storage and soft maturing technologies
to supply quality fruits during winter and spring lean seasons; technology to
regulate amaryllis blooming time with 70% uniformity to match with special
festivities; technology of low-temperature quality maintenance of Indian jujube

fruit, which lowers chilling injury and improves marketability to more than
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70%; low-temperature storage of pitaya for exportation; pre-treatment,
fumigation and sea shipment technologies of Oncidium cut flower to preserve
quality for exportation; pre-treatment and packaging of Phalaenopsis seedlings
for sea shipment to EU and North America markets and reduce seedling rot and
shipping cost; new aeration cartons for sea shipment of Phalaenopsis seedlings
to enhance export quality; and export preservation treatment and packaging
technology of water bamboo to improve flavor and quality after export
shipping. Some of the above-mentioned achievements are being

commercialized and widely used.

Weakness of agricultural technology

Natural disaster relieves

Agricultural production in Taiwan is subjected to natural disasters such as
typhoons, torrential rain, low temperature, and others.  In order to minimize
the suffering of the farmers and to provide assistance for recovery and
re-plantation, the regulation for natural disaster relieves has been implemented
since 1991. Disaster relieves include cash aid, special case subsidy, and
low-interest loan. The degree of loss is determined by the ratio between the
damaged production area of a single crop and the total production area in the
county, or between the damaged area of a single crop and the total damaged
production area of the township. The amounts of special case subsidies
depend on the actual damages of the disaster area. However, inconsistent
damage assessments due to weakness of field-evaluation techniques often

caused public grievances.

Weakness of agricultural policy
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National Food Security
To meet the national food security need for stable food and to ensure

farmers’ profit, rice has been purchased at guaranteed prices from growers
since 1974. As being a WTO member, Taiwan imports 94,068 tons of brown
rice each year to replenish the food stock. With the guaranteed price system
for domestic rice as well as the imported rice, the stock is ensured to reach the
security level which is set at an amount enough for three-month consumption.
The stock is periodically released to the military, prisons, and schools for
consumption. The rice is also used for brewing. In addition, Taiwan
provides overseas charity aids with the rice stock to many countries each year.
The government also releases the rice stock if natural disasters and abnormal
price fluctuation at the market. Under this environment, rice growers have to
overcome the impacts of the imported rice by themselves.
Pesticide management

Pesticide usage and sale in Taiwan were not well managed in the past years,
however, strict regulations for pesticide use had been enforced by the Council
of Agriculture. The law stipulates the registration, application, testing, export,
import, manufacture, labeling, packing, storage, formulation, distribution,
advertisement and sale of pesticides. Before any chemical can be registered, it
must pass the field efficacy tests as well as the toxicology and residue analyses
conducted by Taiwan Agricultural Chemicals and Toxic Substances Research
Institute (TACTRI) and/or other government authorized agencies and then
approval by the Taiwan Plant Protection Technology Review Committee.
Accordingly, the amounts of pesticides permitted and released in Taiwan are
decreasing and the recommendatory technologies for plant protection are
increasing. In 2012, out of 14,888 samples of vegetable, fruit, rice, and tea

were tested for pesticide residues, 14,129 samples (94.9% ) were not violate the
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regulations. However, the consumers are not completely satisfied with current

situation of pesticide management in Taiwan.

Development of organic agriculture

Due to consumer awareness, health concern and environmental issues,
COA has established necessary regulations and laws for developing organic
farming in 2007. COA is the accreditation body and Taiwan Accreditation
Foundation (TAF) has been authorized as the only compliance assessment
organization for Accreditation body by COA. TAF manages all organic
certification bodies, including production, procession, package, and distribution
certification, then approved by COA. Till May 2013, COA has approved 14
certified bodies, the total area of organically certified cropping in Taiwan is
5643 ha and the number of certified organic farms is 2662, which include rice
(1747 ha), vegetable (1812 ha), fruit (718 ha), tea (415 ha), and others (952 ha).
The extension of organic area is not as expected due to consumer and growers’
attitudes.  For strengthening consumers’ confidence and protecting consumers’
right, COA establishes examination plans for quality and labeling of organic
products every year. And growers’ attitudes will determine the future of

organic agriculture in Taiwan.
Future perspectives

Pesticide management for healthy agriculture

Training of farmers in the use of pesticides more properly, economically,
safely, and efficiently is the primary job of extension workers. Farmers are
advised to delay harvest and to attend educational classes if their produces are
high in pesticide residues. To encourage the farmers to grow their products

with properly chemical application, the “Good Agricultural Product (GAP)”
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certification system is available. The whole agricultural processing are
monitored by government agents and the final products are sampling for
residue analysis to meet the requirements of GAP certification. The
examination of pesticide residues on vegetables and fruits is regularly carried
out in the field and wholesale markets. In this situation, consumers would like

to afford the higher price for GAP goods because their safeties are guaranteed.
Adaptation for climate change

Global warming due to anthropogenic greenhouse gas effects is projected
to raise average global temperature by 1.1-6.4°C and the sea level by 51-91 cm

by the year 2100. It may cause an increase in frequency and scale of extreme
weather, resulting in mass extinction and migration of terrestrial animals and
plants over the next 45 years. In agro-ecosystems, the increase in
concentration of atmospheric carbon dioxide would urge the photosynthesis
and water use efficiency of plants thus raising the production of crops; yet on
the other hand, such lavish growth of plants would also attract more pests,
pathogens, and/or weeds that may cause crop losses to offset the yield gain by
increased carbon dioxide. The climate change and extreme weather may be
the major factors for severe outbreaks of some diseases in recent years. For
example, a typhoon not only brings strong winds and torrential rains but also
damages plants, making the injured plants more vulnerable to attack by
pathogens. In Taiwan, the most common outbreaks of diseases after each
typhoon are anthracnose, bacterial leaf blight of rice, bacterial soft rot, citrus
canker, Fusarium wilt, Phytophthora rot and viral diseases. Results of plant
diseases surveyed in Taiwan are used as examples for discussion of climate
change on occurrence, emergence, resurgence, and redistribution of plant

pathogens. Climate change affects plant diseases and their management that
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include: shifts in the distribution of host and pathogen, alteration of growth
stages and growth rates of inocula, changes in the host-pathogen interactions,
altered crop losses, and changes in the efficacy of control strategies. Thus, a
thorough understanding of dynamics of plant diseases in relation to climate
changes is of paramount importance in order to adapt strategies for successful

management of plant diseases, including breeding for disease resistance.

Conclusion

Challenges

« Highly liberalized trade, accelerating climate change, food crisis and
environmental resource contention.

« Smallholder farming patterns lack sufficient economic benefit.

« Most of the agricultural budget used for statutory benefits and subsidies

(such as farmers' subsidy, administrative food policy and fallow and subsidy,
fertilizer subsidy etc., )

Respond Aggressively
- Taiwan's agricultural products and technology should not be limited to the

domestic market; it should be replaced with an active, innovative strategy
to strengthen Taiwan's agricultural brands and sell to the international

markets.
- To innovate and extend the value chain, expand the traditional way of thinking,

to seek cross-border cooperation and value-added services and open up new

business opportunities.
« To replace the previous welfare policy with counseling and additional

advanced technology, to develop an efficient energy-saving and
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environmentally-friendly business model , assisting a new generation of
agricultural operators to work together to create new agriculture value .
Long-term Vision

To build a good agricultural environment with a dynamic, highly competitive

industry and a stable income to farmers.
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