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Table 1.Basic information of the respondents.

#a7] Bk TR AR FH 7 2K B ]
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A-5 BeIiEE 54 08.13
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Table 2. Analysis of food and agriculture education promotion problems.
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Table 3. Analysis of factors causing difficulty in food and agriculture education

Promotion.
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Table 4. Analysis of cross-boundary cooperation willingness.
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Table 5. Analysis of other considerations in cross-boundary cooperation
willingness.
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Table 6. The effectiveness of cross-boundary cooperation.
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Table 7. Analysis of search for external resources and related resources.

BB 5T

FARINERH R T IR EANALE

AR

CEARBETEAR L IR ERM -
CTHREAE G ERERKBLRENNERARER

1% et R R R R A PUTRAL ©

. E R g G AR A o

bR dn B AR 09 M B A R R BB AR

BB REAAETE  LoAAR WA -

M FEBEERRFHAAMERAL  EX VMR

T EANK R ARBA A A B AAJK ©

AR BELEAGERBERTF  FEA T RMAAES

M EARIRAAM AR o

Rl B K LK RIIAR AR PR AT AN 0 &

TRz -

CBRARRARWY 0 REBEARENBE G AEAR

Wi

BUR # A4

A BRBEERE  BARFTAR EESHEILE -
P FHRBRAFTHE A ELS -
CRUEBRERFHASEM REEZME  HBESRE H

RRMELE -

THSEHEEMMRKT RFET I VHERAHE

4
EHE ERBAERFANEE AR BEREAK
B R TR AAR I Ak 3 A AR 0 BRI -

34



R 8. F KNI A R ILIRAEAR B B TR RS 5 X
Table 8. Specific methods of search for external resources and providing related
resources.
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Table 9. Suggestions for food and agriculture education cross-boundary cooperation.
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Analysis and Exploration of Current State of Cross-
boundary Cooperation in Promoting Food and
Agriculture Education in Taitung

Ching-Ching Wu

Associate Researcher of Agricultural Extention Section of
Taitung DARES, MOA

Abstract

The purpose of this study is to explore how public agencies may jointly
promote food and agriculture education courses on special crops at schools in
their jurisdictions through cross-boundary coordination and cooperation. It was
found that current factors causing problems and difficulties with promotion
include teachers’ inadequate knowledge of agriculture, the lack of a common
language, and the focus on division of work that somewhat ignores integration.
Cross-boundary cooperation could help those in the industry better adapt to
environmental changes, reduce instructional pressure on teachers, and allow
public agencies to achieve consensus and produce synergy. Before bringing
public and private resources to schools, agencies should first find out what
schools need and provide related assistance. Schools that apply for food and

agriculture education courses on special crops will receive related resources.
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Fig 1. Research method
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Table 1. Semi-structured interview questionnaire of the study.
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Table 2. Basic information on the respondents.
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Table 3. Millet farming time sequence and related ritual list.
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Table 4. Traditional crop types and mixed crop selection in cultivated land.
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Research on traditional farming wisdom and food culture
in Taitung’s indigenous tribes

Hui-Chen Huang! and Chen-I Chen’
' Assistant Researcher of Agricultural Extention Section of
Taitung DARES, MOA
*Associate Researcher and Chief of Agricultural Extention Section of

Taitung DARES, MOA

Abstract

This study uses in-depth interviews to take stock of the farming knowledge
and food culture of the indigenous tribes in the Longitudinal Valley Line and
Southern Circuit areas of the Taitung region. It also collects and compiles
literature to gain an in-depth understanding of the application and development
of tribal traditional ecological knowledge. The results show that Taitung s
indigenous tribes all retain traditional farming methods, but with the development
of tribes and economic development, some have gradually adopted modern
farming techniques. As an important crop for tribes, millet is closely related
to traditional rituals and farming schedules. The farming timing of millet in
various tribes is roughly the same, but the production timing is slightly different
depending on the altitude area. Traditional farming methods combine the
application of land space and time to produce crops every year, maintaining
tribal food security and economic self-sufficiency. The traditional farming
system is an agricultural management method that has evolved through long-
term adaptation to the local natural environment and preserves local ecological
resources. From the perspective of local ecological resource preservation and
sustainable development, which can provide reference application directions for
current agriculture. Preservation of indigenous crop species and inheritance of

knowledge are the current main needs and focuses of tribes.

52



BEE TERFRBRAZIAR

!

"BEHERE R LR RGEH L RA BN R B

RS

WaARERKERGEY  BEARBIER  T459F  BEAL
HRARME > HERER ERBEHZ— BATHZIAATRE B
AN RABEG  BER ARG BB ERETE - 7 5k u e a
B o RO A BRSPS B TR I AT RIS A R
S RBETHEMARIE T 0 ATARIES0L A X 2550 5 BT a1 2 ARMCR AR AR L
B &M 4T85 (15025 X 15024 ) 6913.4%520.7% » & & 7T 35 /m21% »
e E A 15425 (BK5282%) » s F AR A2 A (45EI7H) > &b
oA I B AR AR AL AR S M RRAR M+ B HSBER
Ve ZATE -

—WE

#t & (Cajanus cajan (L) Mill sp.) XA &K » T hie R KEAFE
Ao RIEELTEMNE4000F AT MM BHILE - HZEK EEREHZ
— WEERBE R - FRE AN SR e B b i 5 M by A L 55 A
TR o EEEARERSF Y > hAATHEFREFEET  FHREHZIR
ERGEREFT R - BHELFHERA R SCTHERL  HRRBKK
HR—HEZARE (A1) - HFEARY  MEAKES - BT Sk
SRS E AR A BIRS AT SRR - AR Rk
PRBEEA R EREY - LA EEEFXAREMA » R EHwRE
ERRIMHET &A — -

B EETRIZLIAABAE  2AZBF2A /K - £ FH#8-1118
Ao — BB 80%E R Bk e R EER
(E2) > ZHKFBRgEd > SATREEFXETES  BREZRS

53



H o RSN ERAENF—RT TEFBE  ReE RiBEsinme
Bl REME AR LR W TAET -

BAartEirRismeE3@Ei 0 (—) HEARAB G  REKFAALS
o BHMANRA > ABEPBERS > BATREKKEK  HEHEGHER
X G AERk BRAEAETRSE; (=) AFMBk Bat
B RES- 1B R » A VER A LB RS > HA i Ltk %
Mo MAERBIK: () BRREES Y @ AR RIEREN » FAAT
FERRAEF IR AN, - TR E T —HERBEEE - BEFRE
FAEH L3 @R e R HEEINRE A EBEEAMN - 4
BB ATRIZERZE - FUTH B A TRIBE R R » WAL BB ER
TRERZFEHB R EMRME T HE o ERIFIIA TR
%&$A»’mé*%$ Bt Bl TRIBBE A ey IR -

IIM;%‘ﬁ%ﬁ%%%#@*&%
Fig. 1. Flowers, immature pods and matured pods coexist
on the same branch of pigeon pea.

2. B 2 @k 2 % a M B R
Fig. 2. Splited pod which is harvested too late in the pigeon pea field.
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Table 1. The effect of agronomic characters of pigeon pea by the different
cultivational densities.

Spacing between rows Height Number of branch Shoot dry weight 100-seeds weight

?é‘rfl giﬁ; (cm) (branch) (g/plant) ()
50 %25 1540128 b 3.0+01b  1398+74 ¢ 1075+021a
50X 50 1563413 b 34+02ab  3046+57 be 10.60+0.152
50X 75 1560426 b 26+01b  4253+379 b 1043+021a
150 % 150 2068+92 a  43+05a 39125+ 1648a 10750214

*Mean + Standard error (n=4).
“Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.
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B3 sk hIBt e R EARER > £ B BEHBIBRE > B SHBTHIZRE
Fig. 3. The diameter of pigeon pea stem base. The method of dense cultivation
(A), and traditional cultivation (B).

4 1{#2}15“* #%%’M /&#ﬁ%k%ifzab_; R %JJL% (&) Jﬁéﬂi (&)
Fig. 4. The comblne harvester can cut off and harvest the dense planting
cultivation method of pigeon.
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Table 2. Stem diameter, initial pod height and pod length of pigeon pea in
different cultivation densities.

Spacing

between Stem diameter Stem diameter

First pod  Stem diameter of Length of

rows and  of 15 cm height olflgi() }c;n height first pod height pod
plants (cm) (c 1‘%1 ) (cm) (cm) (cm)
(cm X cm)

50X25 1.254+0.01°¢" 093£0.02b 99.7£32a 0.52%+0.02b 63£00a
50X50 1.831+0.02 b 1.04+0.04b 892*£12b 0.54+0.02b 6.6£02a
50X75 1.86+0.06 b 1.10£0.06b 92.1+14b 0.54+0.05b 6.1+0.1a
150X150 6.41%£0.23 a 1.90+022a 765%+25c 128£0.07a 6.6£0.1a

YMean + Standard error (n=4).
” Means within each column followed by the same letter(s) are not significantly different at 5%
level by Fisher’s protected LSD test.
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Table 3. Days to mature and yield of pigeon pea in different cultivation densities.

Spacing between Days to .
. . Yield
rows and plants Sowing date Harvesting date mature (ke/ha)
(cm X cm) (days) &
50X 25 August 3, 2022 March 2, 2023 211 1,113+ 29" a’
50X50 August 3, 2022 March 20, 2023 229 1,040+ 5b
50 X75 August 3, 2022 March 14, 2023 223 951+ 18¢
150 X150 April 19,2022  February 21, 2023 308 920+ 33 ¢

¥ Mean + Standard error (n=4).
“ Means within same column followed by the same letter(s) are not significantly different at 5%
level by Fisher’s protected LSD test.
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Table 4. The cost and time of harvest for pigeon pea in different cultivation
densities.

Spacing between Harvest Harvest time Cost of harvest

Method of . . Cost of harvest .
rows and plants harvest time index (NTS/ha) index
(cm X cm) (h/ha) (%) (%)

50X 25

50X50 Mechanical 3.7 0.7 15,000 13.4

sox7s e

150X 150 Manual 560.2 100.0 112,000 100.0
W~ B
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TR RE  BH ARG  AMERR R R e E A AR
HEA A TG - A AL AeAEY » T3 RAE AN -
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Research on Labor-saving and Economical Cultivation of
Pigeon Pea

Li-Zhong Huang'
'Assistant Researcher of Crop Improvement Section of Taitung DARES, MOA

Abstract

Pigeon pea is a traditional crop of indigenous peoples, environmental
adaptability well and richness in protein, dietary fiber and minerals, and one
of the special local upland crops in Taitung. Pigeon pea is currently harvested
by manually, the labor cost is high, that would be less income for farmers, and
hard to expand the pigeon pea planting area. We developed the labor-saving
harvesting technology for different cultivation densities of pigeon pea to compare
with traditional cultivation method. The results showed the harvesting cost
and harvesting time of the 50cm X 25cm treatment (inter and intra row space
respectively) in the dense planting cultivation method reduce to 13.4% and 0.7%,
respectively, yield could be increased 21%, plant height is 154 cm (reduced 52.8
cm), and days to mature reduced to 211 days (reduced 97 days). It would be
reduced the stem diameter of the pigeon pea, harvested by combine harvester,

and plowing conveniently for next cropping.
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Fig 1. Single row seeder.
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Fig 2. Double row self-propelled seeder.
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Table 1. Comparing of efficiency and seed consume with different seeding

methods.
Seeding methods Efficiency (ha/h)  Seed consume (kg/ha) Efficiency ratio
Manual spread seeding 0.20 7.5 1.00
Manual row seeding 0.03 3.5 0.15
Single row seeder 0.10 3.5 0.50
Double roxszz3 :git;—propelled 0.18 35 0.90
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Fig 3. Four-row paper chain pot transplanting machine.
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Fig. 4. Double row weeder.
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F1g. 5. Single row weeder.
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Table 2. Comparing of efficiency and application scope with different weeding

methods.
Weeding methods Efficiency (ha/d) Application scope Efficiency ratio
Manual weeding 0.01 Inter row and plant 1.0
Shoulder carrying mower 0.30 Inter row 15.0
Single row weeder 0.25 Inter row 12.5
Double row weeder 0.40 Inter row 20.0
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Fig. 6. Rice combine harvester for millet harvest.
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Fig. 7. Medium-sized grain harvester.
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Fig. 8. Improved harvesting and bundling machine.
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Table 3. Comparing of efficiency with different harvesting methods.

Harvesting method Efficiency (ha/d) Efficiency ratio
Manual harvesting 0.05 1.0
Harvesting and bundling
0.24 4.5
machine
Medium-sized grain
0.44 8.8
harvester
Rice combine harvester 0.80 16.0
3

DNRBEEERRT ARERKEZGEY » LA AEEENED
et > ¥ EFAEMFLZINREREDE > ASHLEH T THRL - {2
BHEBIBATEXERT X > BT HEWRREERAAS > SRR @A E
BARZ B AR E R4 o ABFR A HEAE B - B BOKHE Fw b A
PS8 M Z MR > T K dR & BAL B R Bk b 5 IR A - R
HIEF AR R AR - EA SRR N RAEERAEE > TK
WK A T A R o AR IR RAEA T - IR PR AR R B4R -

73



% ik

1. SRR © 2021 © FFRH THRE T o LR REREF 13740 -

2. BRIRAK 2013 o /R & RSIMIBFRIEE - 2 RERFEMER 150 -

3. BAFR - BRIRK 02017 © AR DOREIBHARACE A B E S Ao fh

106/% 4% ROEE M & R E A D om0 B R 505F 50 R R4 & £ FIP.45-54 -

4. ¥FF 2020 EERERIRIFR - EREREXRGARER
30:1-11 »

5. %A 2013« PMREMKZAFRRELR - 2 RERKFAFHESH
P.12~16 °

6. B E % E# - I A 4% https://agrstat.moa.gov.tw/sdweb/public/
InquireAdvance.aspx (2023.9)

74



Study on Mechanized Cultivation of Miscellaneous
Grains in Taitung Indigenous Tribes

Jeng-Lung Huang
Associate Researcher of Crop Environment Section of Taitung DARES, MOA

Abstract

Taitung is a major miscellaneous grains production area for indigenous
people. Millet and djulis are the largest production area in Taiwan and mostly
cultivated by manual methods. Due to cost and shortage of agricultural labor,
the cultivation area is gradually declined, so mechanical cultivation must
be introduced. This study integrates and tests various machines applicable
for millet and djulis, including seeding machinery, transplanting machinery,
weeding machinery, and harvesting machinery. Two types of seeding machinery
have been developed, single-row hand-pushed type and double-row self-
propelled type. Compared with manual work, the efficiency can be increased by
approximately 3 times and 6 times. A four-row paper chain pot transplanting
machine has been developed and applied for millet cultivation. The operating
efficiency is 0.15-0.2 ha/h. After transplantation, millet can grow neatly and
facilitate subsequent management such as weeding. Two types of weeding
machinery have been developed and modified, single-row and double-row. Used
twice in the field, the efficiency can be increased by 12.5 and 20 times compared
with manual work. However, the double-row weeding machinery can only be
used on plants heigh less than 20 cm. Harvesting machinery has been developed
into three different models, which are suitable for large, medium and small
cultivation scales. The efficiency of small harvesting models is 4.5 times than
manual harvesting, medium and large machines can be increased by 8.8 times
and 16 times. The various types of machinery can be used by different cultivation
scales. Using machinery for saving labor can greatly improve the efficiency of

field management of millet and djulis and reduce labor costs.
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Tablel. Essential amino acid content of 6 varieties of lima bean from Taitung.

Seed color | Phe® Val Thr Trp Ile Leu Met His Lys
White 604 577 527 14 524 888 30 116 906
Purple 1 831 764 654 9 700 1369 99 305 1117
Purple 2 900 823 690 13 765 1424 58 191 1152
Purple 3 871 804 689 73 736 1389 73 299 1137
Dark 1 649 613 565 15 562 943 26 323 889
Dark 2 948 864 754 102 804 1509 102 151 1243
Average 801 741 647 38 682 1254 65 231 1074

* Phe: Phenylalanine, Val: Valine, Thr: Threonine, Trp: Tryptophan, Ile: Isoleucine, Leu: Leucine,
Met: Methionine, His: Histidine, Lys: Lysine. Z363 4 Bl FRAZ B30 Ba I 5 A PR &) 23 -
¥4% : mg/100g
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Fig. 1. Changes in weight of lima beans soaked in cold water and hot water.
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Fig. 2. Changes in volume of lima beans soaked in cold water and hot water.
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Fig. 3. Appearance of precooked lima bean under different soaking conditions.
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Table2. Effects of different soaking conditions on precooked lima beans

Soaking Precooking Dehydration
Hydration Broken bean Broken bean .
Treatment ratio (%) (%) Water activity
Hot 3 hrs 1.36b 10.77a 13.67b 0.49a
water
Cold 16hrs 1.49ab 13.83a 18.23b 0.42b
water - 24hrs 1.65a 5.55a 31.00a 0.32¢

“Means with different letters in the same column differ significantly at 5% level by Fisher’s
protected LSD test.
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Fig. 4. Sieve and remove the unswollen lima bean and continue precooking

processing.
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Fig. 5. Appearance of lima bean with different precooking treatments.
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Table3. Effects of different steaming times on precooked lima bean.

Soaking Precooking Dehydration
Steaming - X )
Time Hydration  Filterout  Broken bean Broken Water Moisture
ratio (%) (%) bean (%) activity  content (%)
10 min 1.55 44 0.962" 23.67a 0.61a 4.76a
20 min 1.53 37 1.25a 29.75a 0.51b 5.79a
30 min 1.47 34 1.85a 24.07a 0.49b 4.87a
Average 1.51 38 1.35 25.83 0.54 5.14

” Means with different letters in the same column differ significantly at 5% level by Fisher’s
protected LSD test.

R4 B TR LI R B OAR AR BRI A RN
Table4. Boiling lima bean with different precooking treatments.

Hard-center bean

Precooking Rehydration ratio Broken bean (%) (%)
method . . . . . .
10min* 20min 10min 20min 10min 20min
Steam 10 min 1.96b"  2.02b 1.7a 6.7a 10.0a 6.7a
Steam 20 min 2.13a 2.18a 6.7a 6.7a 8.3a 6.7a
Steam 30 min 2.15a 2.24a 10.0a 15.0a 5.0a 6.7a

* Precooked lima bean boiled for 10 minutes and 20 minutes.
“ Means with different letters in the same column differ significantly at 5% level by Fisher’s
protected LSD test.
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Studies on Precooking Process of Lima Bean.

Chen-Ju, Lin.
Junior Technical Specialist of Crop Improvement Section of

Taitung DARES, MOA

Abstract

Lima bean can be divided into small size and large size according to the
seed appearance in Taiwan, the small one is commonly grown by aboriginal
tribes in Taitung. The mature seeds have a delicate and hard structure, so it
takes a lot of time to cook. In this study, precooked lima bean processing is use
to reducing their cooking time. Results showed that after soaking the lima bean
in water for 16 hours, draining the water and steaming for 10-30 minutes, and
then dehydration at 50°C for 8 hours, the precooked bean can save more than
half of the cooking time. This study was preliminary for the precooking of lima
bean, it can be used to develop local characteristic time-saving cooking products.
However, the process still needs to be adjusted to decrease the level of broken

beans to achieve a quality product and a greater consumer acceptance.
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RXW-T21-921, HOBO, USA) - :3E-k%3F (2450 Mini Stations,
WatchDog, Spectrum Technologies, UK ) » BB £ & F152045J& ~ 30245
BAS N IR K Y (-kPa) R EEMMAAE (WVC %) 1L -
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AT & B TR MM ] £ M

= 8R

(=) %RXw & 23 KR 57
WELEMEMY AT AR SAwE LB HE L pH
56.57 > BT ¥ % (cation exchange capacity ; CEC) 413.02 cmol/kg °
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K15 W R LR Y =48 5H7

Tablel. The soil fertilizer and texture analysis of the experiment filed.

CEC EC  Organic Texture Infiltration rate

Sample No. H
P PP (emolkg) (mS/em) (%) sand (%) silt (%) clay (%) classification  (ml/s/ mm/hr)

IIWTTS011 6.57  13.02 - 9.04 54.35 35.18 10.47  Sandy Loam 2.50 92
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Table 2. The number of days and ratio of water potential in conventional
irrigation and non-irrigation treatment at shoots germination and
pollination period, small fruit growth period and fruit development

period of sugar apple.
. Open field, conventional irrigation Open field, non-irrigation
Water potential
day percentage day percentage

shoots germination and pollination period

0~ -20 kPa 63 87% 69 96%
-20~ -40 kPa 9 13% 3 4%
-40~ -60 kPa 0 0% 0 0%

=-60 kPa 0 0% 0 0%

small fruit growth period

0~ -20 kPa 41 75% 35 64%
-20~ -40 kPa 14 25% 20 36%
-40~ -60 kPa 0 0% 0 0%

=-60 kPa 0 0% 0 0%

fruit development period

0~ -20 kPa 31 69% 45 100%
-20~ -40 kPa 14 31% 0 0%
-40~ -60 kPa 0 0% 0 0%

=-60 kPa 0 0% 0 0%

K3, FHAEAT B SR B A FARR
Table 3. Plant vigor in conventional irrigation and non-irrigation treatment of

sugar apple.
Treatment Shoot length(cm) No. of leaf No. of flowers Fruit weight(g)
Irrigation 293+08n.s” 12.0£04ns. 23+£09ns.  543.0=53.8n.s.
Non-irrigation 273+34 12.8 £0.5 1.8£04 402.1 £28.3

“ n.s. means each column were no significant different within two groups at p<0.05 by the
Student’s t-test (independent sample t-test).
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Table 4. Water potential of the number of days and ratio between different
irrigation treatments at 30cm under soil surface in summer production

period of sugar apple.

Water Open field, irrigation =-40 kPa irrigation =-60 kPa irrigation
potential day percentage day percentage day percentage
0~ -20 kPa 170 99% 94 55% 84 50%

-20~ -40 kPa 2 1% 64 37% 47 27%
-40~ -60 kPa 0 0% 11 6% 30 17%
=-60 kPa 0 0% 3 2% 11 6%

XS5 FREBREZ &S AE DRttt DRAEAKRMBERE
BERBEEASME (RA30cm) AT & B B
Table 5. The number of days and ratio of water potential in different irrigation
treatments at shoots germination and pollination period, small fruit
growth period and fruit development period of sugar apple.

Open field, conventional

) . =-40 kPa irrigation =-60 kPa irrigation
Water potential urrigation
day percentage day percentage day percentage
shoots germination and pollination period

0~ -20 kPa 70 97% 30 42% 27 37%
-20~ -40 kPa 2 3% 36 50% 25 35%
-40~ -60 kPa 0 0% 3 4% 13 18%
=-60 kPa 0 0% 3 4% 7 10%

small fruit growth period
0~-20 kPa 55 100% 36 66% 25 46%
-20~ -40 kPa 0 0% 15 27% 15 27%
-40~ -60 kPa 0 0% 4 7% 15 27%
=-60 kPa 0 0% 0 0% 0 0%

fruit development period
0~ -20 kPa 45 100% 31 69% 31 69%
-20~ -40 kPa 0 0% 14 31% 14 31%
-40~ -60 kPa 0 0% 0 0% 0 0%
=-60 kPa 0 0% 0 0% 0 0%
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Table 6. Plant vigor in different irrigation treatments by water potential of sugar

apple.
Shoot length Percentage of L
Treatment (cm) No. of leaf flowering (%) No. of flowers  Fruit weight(g)
open field, irrigation 29.8+3.4"n.s.* 11.84+0.5ns. 45%f4ns. 1.5205b" 432.9+63.0ns.
=-40 kPa Irrigation 41.8%+3.1 12.8£0.5 706 65+t13a 551.2+114.1
=-60 kPa Irrigation 38.5%3.7 12.5£0.6 57%11 51x15a 333.2£12.8

“ Errol bar represent the standard error of mean (n=4).

* n.s. means each column were no significant different at 5% level by the Fisher’s protected LSD test.

¥ Means within each column followed by the same letter indicates no significant difference at 5% level by
the Fisher’s protected LSD test.
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Fig 1. Changes in soil water potential in the sugar apple irrigation experimental

field. (A) Irrigation (B) Non-irrigation. The red arrow indicates the
irrigation date. Use fixed sprinkler head with opening of 3mm and
pressure of 2 kg/cm” for 1 hour.
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Fig 2. Changes in soil water potential of sugar apple in different water potential

irrigation experimental fields. The test was conducted inside a transparent
rain shelter. (A)Water potential =-60 kPa for irrigation. (B) Water
potential =-40 kPa for irrigation. (C) Open Field, Irrigation. The red
arrow indicates the irrigation date. Use fixed sprinkler head with opening
of 3 mm and pressure of 2 kg/cm’ for 1 hour.
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Fig 3. The relationship between water consumption and the number of fixed
sprinkler heads. Use fixed sprinkler head with opening of 3 mm and
pressure of 2 kg/cm” for 1 hour.
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Abstract

Affected by climate change, rainfall during wet and dry periods in Taiwan
has become increasingly uneven. To cope with environmental changes such
as the increase in the number of consecutive drought days and the shift of
rainfall seasons in the future, the effective use of water resources has become an
important issue. Sugar apples (4dnnona squamosa) are the most important fruit
in Taitung. To ensure the effective use of water resources, the water demand
and water consumption information of each growth stage of the crop must first
be understood, and then a precise irrigation model to achieve the goal of water-
saving irrigation while maintaining or increasing profits. This study used a
soil water potential meter to investigate the optimal water potential value (¥)
for the growth of sugar apples at each growth stage and compared it with the
estimated water requirement of conventional irrigation methods. The experiment
compares the difference between conventional irrigation and non-irrigation in
2022, and conducts drought treatment when the soil irrigation water potential is
under -40 kPa and=-60 kPa. The growth vigor, meteorological data (weather
stations 725590, 72S200), and soil water potential changes after irrigation
were investigated. Results show that due to frequent rainfall in 2022, the soil

water potential at 30 cm below the surface is 0 kPa on average during the shoot
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development stage, 0~ -30 kPa during the flowering and pollination stage, and the
small fruit-to-harvest period is O~ -40 kPa in conventional irrigation. According
to the results of the irrigation test with different water potentials conducted in
the rain-shielding facilities in 2022, there was no significant difference in plant
growth and fruit weight amount the conventional irrigation group, the under
-40 kPa and under -60 kPa irrigation treatment groups. During the test period,
the under -40 kPa irrigating group needs to irrigate once every 6.6 days. If it
used under -60 kPa irrigating as the starting point, it needs to be irrigated once
every 17 days. Based on the fixed time of the fixed sprinkler head, the water
consumption can be reduced by 38.0%. And preliminary results show that it does
not affect flowering and fruit weight, and can be used as a reference for further

research on water-saving technologies.
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ESRNCEES R RV L T

1E4h Sy il AR E (%) R #(no.) R & (cm) k= (cm)
o & 13 2.00 b’ 1.50 b 5.50 b
=P .
35 % 75 16.00 a 14.25a 16.00 a
R E-3 0 0.00b 0.00b 0.00 b
e 3B 63 6.50 a 10.50 a 11.25a
e & 79 5.20 b 440 a 8.10b
gt & R
3K % 96 12.80 a 5.60 a 19.80 a
E:3 100 21.80a 11.00 a 16.70 b
F3:2 =S o
3K E 100 22.00a 10.40 a 23.80a

? Means (n=3) within each crop and column followed by the same letter are not significantly different at the
5% level by Fisher’s protected LSD test.

F2.A25Ca B L ¥ & 20/15°C B R I H A kR M EA YA R I

%E
g 1 O , FYEFRE FHEFRE -
pi £y ¥ (9 E\M_% W =
4 BE(C) BF (%) (day) (1/day) ¥ HE(em)
G 20/15 86.67 a 1140 a 0.09b 0.48 a 0.77b
1
© 25 70.00 b 9.05b 0.11a 0.52a 1.77 a
o » .. 2015 91.67 a 5.53 a 0.18 a 0.31a 1.00 a
G f 52 £F
23 66.67 a 3.67 a 0.30a 0.58 a 1.50a
e o 20/15 83.33a 12.00 a 0.08 b 0.50a 0.10b
| e &
25 100.00 a 4.40b 0.23a 0.50a 0.60a
20/15 66.67 a 7.33a 0.14b 0.50a 0.93b
Fad:: -
25 66.67 a 2.17hb 0.47 a 0.50a 1.50a

? Means (n=3) within each crop and column followed by the same letter are not significantly different at the
5% level by Fisher’s protected LSD test.
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Ak Sk L RIER E120A T X R I NE £ & 54,8037 » &I
TRV 21.8% ;5 SIS A E 80 T X 3 B Uk & 35.1% 5 2 VE 7 % 1 A
29.7%%24.9% ; A5 RSB H A Z G H 228K - RS ER - 2020
KR TR E QIR EER > 6 [BL60A TR - kS
20 1 28EAE N A BRI ATIRE S B RV 6.8% & 2.5% ; A5k S H BIA &
BEAS TR EREARKEE - A EERBET 0 BRI BEARE
EEMERI > RGEAICHETHEKE SAKEFZTERGRERE  THES
ARG B REIFZSF -

%1. 2019F B K R 3% 92 RUIE ) & #H kA& R3GILR EMK A E B L HE
fERE ka0 kk  REk  ATE EE

W ORE S TN aa X Ah % AKIAA
117k 120 89.4a 250 170 891 6146
| k20% 80 796b 132 150 950  3.986c
§k20% 120 757c 153 156 966 4803
HATi% 120 100.6a 15.9 20.3 90.3 6,080a
I k20% 80 931b 149 196 974 4,566hc
#1 7k 20% 120 92.6b 14.8 16.6 93.6 4,274c
*E — M X FEARE 0 kow - FHE £ E K iES%HE F KA -

£2. 20204 5 K 25 91 KU B 4k B R 359 BB AR T2 P E
e R = & 84 Mk BEE EE

It BE TNFINE A % NS % ATIAA
BiTi% 120 104.1b 234 18.5 94.4 6,380a*
I #1 7k 20% 120 98.2c 22.0 17.8 86.9 5,622¢
#1 7k 20% 160 109.5a 26.0 17.7 92.3 5,949bc
BTk 120 93.4a 18.8 19.8 98.8 6,123a
I B 7k 20% 120 84.4c 18.0 17.9 93.2 5,214b
#1 7k 20% 160 90.2b 21.1 19.0 89.0 5,969ab
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Je ¥ pH FEE R T
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56.2% * 11 A% &34.9%ZE57.7% - RESRE 7@ GREHRATHE
MEBHEERTHALREREDE  FILLAKRKIERTARF AL
B RBERBEME (Rk2)  WRHEW AN LI REB R S A %k
A ERAMREREREAR -  EREETTYREBER I0A KRN

R FH A #)

0 A 20% R30I AR5 0 & 5l 528.8kg & 30.9kg © 104 H &
& » #18.4kg ;s 11AHE » EHRAEAEAG220HHE RS » £26.7kg

FISEATRLR AWML RPE - #07kg - FRaift & - RI0A
TG REIK20£30% - 1L AR HH20%  RESBHBEL TG REY
ﬁ’ﬁﬁ%@%iﬁ&ﬁ%ﬁﬁﬂﬁﬁ°

R A IARFF G RECEZ REAF - B RERFRE T LI

Y 1&3 %R & % 4 ok

il IS
%104 1105 £5.1 235. 8 + 2.7 424 £5.9 184 + 1.1b
10A %204 105.7 £ 4.9 2253 £ 3.6 439 7.6 28.8 = 3.7a
%304 91.0£7.2 228.3£5.0 56.2 £5.3 30.9 *+ 3.6a

P-value 0.086 0.182 0.278 0.003

%104 96.1 £7.6 2173 £ 45 349 £ 16.0 16.3 * 3.2ab

11A %1545 944 +138 210.3 £ 3.6 57.7 = 16.4 9.7 £3.1b
%204 97.7 24 220.4 £ 4.0 443 = 21.7 26.7 = 4.6a

P-value 0.880 0.239 0.656 0.004

2. M EHRAIMRTE ‘”%%iliﬁﬂz%p S

TEEEB S E

(°Brix)

(%)

2104 2976.7 + 151.3 11.7 = 0.4 0.91 = 0.04
10A 820% 2710.6 = 212.3 109 = 0.4 1.06 = 0.18
¥ 30% 2795.5 = 175.3 115 = 0.6 0.83 = 0.01

P-value 0.584 0.496 0.320
F10% 2622.9 + 129.3 b 11.7 £ 0.6 0.90 + 0.05
114 8B 15¥% 3705.8 = 314.2a 12.6 = 0.7 0.89 + 0.06
88 20%: 2967.5 = 209.6 ab 125 = 0.6 0.9 = 0.03

P-value 0.047 0.654 0.945
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