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Table 1. The characteristics of fruit in different hybrid lines

Hybrid . . Total soluble Daysfrom Harvest  Skin Flesh  Flesh

. Fruit weight e .

line @ solids ('Brix)  flowering date color color  textrue

g to harvest
12.9+0. 141 I l. lowi fi
61735 300.0452.2 9+0.9 0 ateJul. brown vyel oywsh ine
white

60104 437.7+42.1 13.7£0.7 125 mid Jul.  green white fine

61506 225.5+21.1 12.6+0.8 130 mid Jul. brown white fine
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Table 2. The shoot characters of ‘ Taichung No. 5, ‘Hengshan’ and ‘ Ruyu’ pear

Characteristics TaichungNo.5  Hengshan Ruyu
tree : vigor weak-medium strong weak
one-year-old shoot : color greenishbrown  red brown  greenish brown
one-year-old shoot : number of lenticels medium medium few
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Table 3. The flower bud and flower characters of ‘ Taichung No. 5, ‘Hengshan’ and ‘ Ruyu’

pear

Characteristics Taichung No. 5 Hengshan Ruyu
fl : f axillary fl

ower bud : number of axillary flower 7.9+1.1al 65+1.00  51+2.0c
buds
flower bud : shape round ovate round
flower bud : color of scales brown purple brown brown
petallr color of outer side just before white white white
opening of flower
petal : shape round elliptic round
petal : number of notches on margin few few few
flower : number of petals 5.0+0.0b 5.0+0.0b 6.8+2.1a
anther : color (befor opening) light red white dark red
anther : pollen present present present

"Means + standard error (n=10). Means within each row followed by the same letter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.

(b)

[ — ~ FEEEEH D - B 5P RALE(d) » I B (D) - RSN EFALE(C) -
Fig. 1. Anther of (a) ‘ Taichung No. 5" pear shows light red, (b) ‘Hengshan’ pear shows white,
and (¢) ‘Ruyu’ pear shows dark red.
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Table 4. The leaf characters of ‘ Taichung No. 5, *Hengshan’ and ‘ Ruyu’ pear
Characteristics Taichung No. 5 Hengshan Ruyu
young leaf : color of upper side light red light red light red
young leaf : pubescence on lower side present present present
leaf blade : shape ovate elliptic round
leaf blade : color green green green
leaf blade : shape of top acuminate acuminate acuminate
leaf blade : shape of base rounded rounded rounded
leaf blade : incisions of margin serrate serrate crenate
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Table 5. The fruit characters of ‘ Taichung No. 5', ‘Hengshan’ and ‘ Ruyu’ pear

Characteristics Taichung No. 5 Hengshan Ruyu
hape in longitudinal section broad €lliptic round obovate
width of stalk cavity(cm) 4.1+0.3a" 3.1+0.4b 2.6x0.4c
depth of calyx basin(cm) 1.4+0.3a 1.2+0.3a 1.2+0.3a
persistance of calyx 2.6x1.4b 4.1+1.0a 1.4+2.0b
size(g) 533.2+58.9a 558.8+85.5a 395.4+51.7b
over color of skin yellow brown red brown yellow green
size of lenticelles(mm) 2.3+0.4a 2.4+0.4a 1.1+0.2b
density of lenticelles medium sparse-medium Sparse
surface texture (brownish fruit) smooth-medium rough -
russeting (yellow green fruit) -- -- weak
thickness of stalk(mm) 3.3+0.4b 4.4+0.8a 2.6+0.2c
swelling of stalk absent present absent
shape of core broad spindle broad spindle broad spindle

shaped shaped shaped
number of locules 5.1+0.3a 5.0+0.0a 5.0£0.0a
color of flesh yellowishwhite  yellowish white yellowish white
firmness of flesh(kg/cm?) 4.6+£0.8b 11.7¢3.1a 3.6£0.5b
texture of flesh fine coarse fine
total soluble solids 12.9+0.5a 11.3+0.7b 12.3+0.6ab
acidity content (%) 0.25+0.02b 0.39+0.18a 0.16+0.02b
astringency absent absent absent
juiciness of flesh (%) 82.7+2.5a 80.7+5.4a 82.5+1.6a
size of seed medium large medium-large
shape of seed ovate ovate ovate

"Means + standard error (n=10). Means within each row followed by the same | etter(s) are not
significantly different at 5% level by Fisher’s protected LSD test.
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Fig. 2. Pear ‘ Taichung No. 5’ has around shape, yellow-green skin, and good appearance and

color. It can be planted in low-altitude areas without top-graft every year.
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Table 6. The phenological stage of ‘ Taichung No. 5', ‘Hengshan’ and * Ruyu’ pear

Characteristics Taichung No. 5 Hengshan Ruyu

time of beginning of vegetative bud
opening (10 % of buds open)

time of beginning of flowering

(10 % of flowering open)

time of beginning of fruit ripening medium (141-150)  very late (> 180) early

2/14 2/10 2/16

2/17 2/13 2/19

(days after flowering) (121-130)

self compatibility absent absent absent

tendency to fruit cracking absent absent present
lif Il

storage life (under controlled short very short-short long

temperature and humidity)
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The Breeding of Pear ‘ Taichung No.5™*

Ching-Mu Hsu ©
ABSTRACT

‘Taichung No.5' pear is a new cultivar developed through artificial hybridization in
2007, using ‘Ruyu ' pear as the female parent and ‘Hengshan ’ pear as the male parent.
Following the cultivation of F1 hybrid seeds into plants, the cultivar underwent 10 years of
field selection. This variety exhibits significant differences from both parents in horticultural
traits and fruit quality characteristics, and obtained plant variety rights in 2021. The plant
displays moderate to weak vegetative growth with strong flower bud differentiation capacity,
characterized asa short fruit-bearing branch type with low chilling requirements, making it
suitable for cultivation in low-altitude regions. Based on experimenta results in Changhua,
the optimal harvest period occurs 141-150 days post-anthesis, with fruit collection beginning
in mid-July, classifying it as a mid-season cultivar. This cultivar isa brown-skinned pear
that devel ops yellow-brown skin coloration after white bagging treatment. The flesh is milky
white with fine texture and high juiciness, exhibiting an average juice content of 82.7%, total
soluble solids reaching 12.9°Brix, and titratable acidity of 0.25%, providing a well-balanced
sweet-acid ratio and excellent flavor. The extended harvest window of four weeks offers
harvesting flexibility; however, storage requires careful temperature management because
low temperatures readily induce watercore symptoms, compromising fruit quality. The
recommended storage temperature should be maintained around 10°C, under which
commercial value can be preserved for up to two weeks. To promote widespread adoption,
this cultivar will be made available through non-exclusive licensing to qualified nursery
operators and individual growers to expand commercial cultivation.

Key words. Pear Taichung No. 5, breeding, chilling requirements

! Contribution N0.1107 from Taichung DARES, MOA.
2 Assistant Researcher, Taichung DARES, MOA.
* Corresponding Author: Ching-Mu Hsu, Email: hsucm@tcdares.gov.tw
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E{EAFINEAC R - B E B R R /M E B RCHE R DR 2 e B A S 2
(Bignami et al., 2023) - AR RHERCERIEFI Y BB/ TVESL - R HEE 85% e /B R AT
LEZHETEY > 2024) o #ERH M EIHEHEA LS8R EE RS HEY /L
AR ARSI Y ERMEAZE - 28T 0 ZERN 111 5 B 4 HAMBREHEL  5F%
B EE T HEIT AR S SR R S RIS - HERE B AT A R A B R
E > BEREAREMEREUKEN N EREEZEE - 1IN HATStERARR
HERC Z R > 9 RV EMRER 3R R » RS RERE S e R /M E EFIEL B > Bise 2B R
JERE - AT AT AR VIR SR PRSI Ok 2 SRS HER - I n] PR SR AR A 2 VB A
> Rttt > ASER LA E Rl EY)  SHS B —IRAK RHERS /B HE A Z B Rk - SR
RO e L EA RS N E AT -

MEERTTIE

— ~ BARRHEARE B 53 7347

A 2 FARRARATE B E R E AR A E] 3RS B A R RS AR > R
JBEE TOCHFEREZ R - DURNINL K /K B R - TR 0T « S ai ik el
BN
= RARRIGA B HABSE

AEABE Z AR EHERL A - EZFUR BFEEL 950 kg RARRAE (&L
51.6) K 50 kg PIEA (AU E Bl PIER AT A IR A BiRE L 13.0) HEEFREE ST 21k -
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FIRIIZK 3 247 60% » HERRBL EHARISEOHDR RE 2L - &4 3 {8 H HEfESns - Hrp4k 3
RENHE B HERDR RS 45°CHF - AURHES T o b S A EY) B A e el
=~ BARRIEAKE HERE o & 58 B R M) 3R M AR 534

AR RHEAE(Branch compost) » Fe HAK 2 mm EigdiEeET @ &3 2 mm DURE >
(Branch compost<2 mm) 5z 2 mm LA &4 (Branch compost>2 mm) » [ih 3 2457 27 SRR,
PRHERDER o I THRAG S R M EE B Bk (s - 2017) » WEMAR & ETE
Ay -
s RARBEARBHIEEANRBENELEET RA2HRES

A =P &SR B % i E (Lactuca sativa LA L i B FRE it =f R
RAZAGEHEAE » 47 1] Fs Branch compost ~ Branch compost<2 mm J% Branch compost>2 mm >
TYVESSENEBAER 19 em ~ &% 19.5 cm) - GEEH 4 HE - F—HER 1142 H
5 HEMEPERES EGRLEE)EE - & 7-14 REAFINZEE 200 ml FEE0K - WER
BN TAOS MR 08T » B 40 RIGHEITERGHE I HUH AR - 55 —HAME 3
A 19 HEMESEGRELEE)LERENE T » & 2 BEREHREHINFEE 200 ml K -
YN R AR R R E TR /K 012 1 /NI - IR R W] B A2 HT 50 ml HYRHES -
TSR I REENE 7-10 RE TR MEZHNRET SR RYEE
fh1% 57 KAETERIGAE - KRG ERET HEESK - BOSHAB AN SEI ML - slBaA [E
RIS Z AR RHERE & R 1 -
I BARIEREHEERARFERTELEERER

A BN T LA R LA = DR = 5 T N (Cucumis melo L)/ VE & - /M8
E¥ A& Branch compost » Branch compost<2 mm - Branch compost>2 mm J; g%
(klasmann Basesubstrate 612) » /B SEIE 58 £ 555 B B 62 cm ~ 18 cm &% 18 cm >
FETERE 2 PRSP 5 - F—HIF RS INE SN BigETAIRAE)
gl 2 H 22 HEMH » &8 3 PRI > SRR =0RE 7 K B HIFZ % &
JNEESEE 12 5% » FEEMEE)Z0ER 6 H 19 HEM » 48 71 KERIL > SRR 2R
B 5 HiffE » BEHE 2R NEn R T 20 58 > EEFEE)4ER 10 H 13 HiEE -
&L 89 HERUL » BRUIBINEIRE 7 HHE - RERIGHEER - R& - £H - RRE
J& RO

AR —EE R R IE S8R - DA REST - BEEE—9 - TRBEE: - REES &R
METTRETTERGRED - WRTZE b #1855 8 8 8 TiSsHaE



16 EEEEL RS SRRt

AR 10.2% ~ 1.7% ~ 14.0% ~ 9.9% ~ 1.5% ~ 91.4 mg/l ~ 2,436.5 mg/l ~ 91.4 mg/l ~ 2,436.5
mg/l ~ 30.5 mg/l k& 6.1 mg/l - 7 )(fEE 12 KNEFHSHRBESER 395 ml ~ EHEE
12-14 KEFHEFHRHEME 493 ml ~ EHEE 15-25 REGHEHREEZEK 658 ml ~ EIH% 26
REBRULHT 20 Kig HEHREEEER 987 ml - BRUTHT 20 KFEEER 2 H ~ B - #1 5
HEEE4.2%1.7%23.0% 5 1.5%[MilE TEZ a8 8 BHERHESEK 658 ml -
BHEF N T 4 BREERK SHEWRHER BERR 14 XA > 49200 ml» &
fE1% 15-25 K& 400 ml - EHEZ 26 EERULHAT 20 K4 600 ml » FRULH] 20 K&J 400ml -
BB ORI R R R SAARAE B UE TR RE % -

N BARIEKRE ~ HEERAEREES O

RTEHEAE(1: 10) K S5 b BB I pH e EC 8 » A bl ~ 2 R a5 e B
a0 Se LR R K B R /KR B 77 # (Lowther, 1980) » B fin Z S M EHRHUEMNIE (Keeney
and Nelson, 1982.) » i LLEEEE(Olsen and Sommers, 1982) » S K EEEEHAIE
(Sherwood flame photometer 410) > §5 ~ §£ K fl&E L Z R HE T UEEEEE  (Hitachi
Polarized Zeeman Atomic absorption spectrophotometer Z-5000)4347 ° [Tl & TC 2 #i ~ Fi
FERGHAILL 1N B R (Yoshida et al., 1976){% AR TR O EREE T - ZKEHEE SR
DL 1:10 KZEA% » AREL ESRBTHEST 04T -

FER G
— » RAREKREHEIEMEAR R E S T

Al RARRFR B &5 RE - B0k —Fon > BoaEh S REED
51.6 » ZORNIPIER #Ef Thic S CL B BLHEAE SUF2 1% 2 Branch compost £ 73 73415 it
T B e BRE SRR GRERE > ELLER 115 - Mg 7.3 -

Branch compost 4% 2 mm EfF&EHEERE » HA /N 2 mm & 5 EELY 68.0%+4.0% » 5
ARAG ARHERE ~ KIFC/INFY 2 mm RRIFERHS 2 mm & > EBR MR o Kis g oy i
=R o RAR/NS 2 mm 2 BORK (FRIERE - HARRGH ERIE TS - KSR 2 mm & H
‘BB E/KEREE T MHE AR E Z FAKRHEAD RIS/ NG 2 mm Z SRARF ERIERE -
H EC fH S o s o KIASRHY 2 mm ZHIKOAMESS « 8 Kbh & ERETIK -
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Table 1. The nutrient characteristics of tree pruning branch
Material pH  EC N P K Ca Mg Cu Mn Zn Fe C/N
1:10 1:10
dS/m % mg/kg
Branch 7.2 1.3 08 01 09 12 02 8.7 853 31.3 1777.0 51.6
+0.1 +0.0 +0.0 +0.0 +0.0 =+0.1 0.0 +2.1 +4.0 £1.2 +52.0 +33
(SD)
T IRARRURHERE & 7 AT O )
Table 2. The nutrient characteristics of branch compost
Material pH  EC N P K Ca Mg Cu Mn Zn Fe C/N
1:10 1:10
dS/m % mg/kg
Branch 7.3 1.5 21 16 22 108 1.2 493 370.0 371.7 2448.0 11.5
+0.1 0.1 +0.2 +0.2 +0.1 +0.7 0.1 +29 +£56 2.1 +£62.3 +1.3
(SD)
F= 3 TEEARGRHEE Z Rt A E 7 o
Table 3. The characteristic and water soluble nutrients in the three branch composts
Culture Bulk Mass pH EC NH,” NO; P K Ca Mg Cu Mn Zn Fe
media  density water 1:10 1:10
content
glem® % dS/m mg/Kg
Branch  0.28b* 136.4a 7.3a 1.5b 64.3b 121.7a 45.0a 229.0a 805.3a 127.7ab 0.3a 0.6a 1.0a 9.4a
compost
Branch 0.37a 114.4b 7.2a 2.5a 73.7a 294.0a 26.7a 192.3a 899.0a 167.3a 0.3a 0.7a 0.8a 5.6ab
compost
<2 mm
Branch 0.20c 54.5¢ 7.la 13b 61.0b 105.7a 31.7a 52.0a 5753b 853b 0.la 0.1b 0.5a 3.2b
compost
>2 mm

*Significance in comparison at P < 0.05 (LSD test).
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T BRAREAREBHIEERMNEBENEEERE

A EIRLAREH & Z R PRHERE (B —) - FERTY S —H R e L el R AR PU iy
N BB ORI/ NS 2 mm Z HERE R > AEPREF B BRZ B A B - LR R B 2 SRR
FCRHERE » R E>2 mm 2 HERERRERAR A - 2R B/ o ihéE SRR T @ g
<2 mm Z{EHEERE - B SERFEERS 0 HPE - BRI EHE S Branch
compost » [T $& & RIBEE T o IBEAT AT 2 FRULHTE B BE H 22 50 HEE (E (reference
value) (Hartz et al., 2007) » & EFEME Y branch compost <2 mm FEREE EH#EE » @i 0] £
R 2 & SRR EL -

=fE7 M E B ERR A2 & DL branch compost <2 mm = IHIEIR & B eI E 2 2
ZATM RLESHAR branch compost < 2 mm HERL2HR 2 IR 2 25 m (B — B) - BUA
GERESERIN<2 mm Z AR R G HERE RS AR R YRR - e
FAFAL/E RIS H & 8BS - 5 EAEE 22 KA > Branch compost <2 mm 2%
Z AR ~ Bk RS R S N A (B — B ~ C~ F) > AR REEEER =%
negEZ TR - EEEAFS 32 X MEBHREREINE— C) » Hitgr2=R
BCNERE o ETEIE Y branch compost >2 mm £ 32 KL - FVEIZHIR Z lE T R
Sty (B SRE(E — G ~ H) »

i BRI EE T - BT AR AR E Y E T RNl R T
71 FEFE A Branch compost <2 mm fEREFER K 7 B i B » fEAE A Branch compost >2 mm
RIEEERR > B —HAEIES—2 - & EfEfE Y Branch compost >2 mm WiHA{E Z fE %
HEERAK » SRRy AT R E R BCE 7 B B U 2L - AHE Eoft i pR B4
BRI 2 B B (RN — I - EEERE B —HIFK -

TR B OITERER VERE L2 8BS —FE R B8RS
SHRTER > IR S22 R/ BERNERESE IR ERZ £H - & EfEE
J7> Branch compost >2 mm ¥ 5 §5& EEZE I NI H SNIER B 2%1E - IR RIEA
{F ey B AR B 3842 1 » Branch compost >2 mm 2 $55E & 0 R ARV NEAFAES
IR EIRHEAD 2 TR Z $5 RS E (B — E ~ [B= E) » HEEE nFRPERIEsHET - 2800
S O S B EE MR A B 2 [H - J0AT AHIE iR K e f A BRI S BT- e fIH B4k
RO EAE R A R(Chai et al.,, 2021) » AL » 25 DUKHRIAS 2 AR PRHERESE Ry EPIAR
B8 BRZDEE SRS L IES - IR FE B AN S W #PEEE 2 = IR IR BT -

AR AR &HEE 1 BIfEEER /KRR TFES)  #RED
/INJFA 10 mg/L > IAE f EFEAE 22 RN > B EEARRIE B Branch compost <2 mm FRFE4H iy

-



R RHERCIE RN S B ROE R I T B L E 19

= AR EARES 29 KREF > HREEHMRBEEZRA R - AEREZKEERR
FERISAER BRARAR (L - Pl e R IRE R El B ] 72 FR - SR RS MRS 2
R > Se LR E B KT 8 A& — AREE Z VA BRELEE<2 mm 4 -
R —M7E - HAEREAERIEE - IVE KRG » IR AR R R B ] Al RE 72 S MERL
R HRERETEEZMEBITTRREELEREK - TV E2HRE 7T TR
RPRHEALAE 2 mm #8ER{E - FACRIERE - W A R EEEREZ £A - A
BRI E s B AR Rl - SRR FRHERC RTHE F Ry SR E RS 18 - R H A
KEEFREECHAIACK -

R0~ BHAE S BRI A

Table 4. Investigation of lettuce grown in three branch composts in the first crop

Culture media Plant Fresh Dry plant Increased rate of fresh
height plant weight weight compared with
weight branch compost
(cm) (g/plant) (g/plant) (%)
Branch compost 22.4b 208.4b* 9.1b -
Branch compost<2 mm 25.5a 270.0a 11.5a 22.8
Branch compost>2 mm 19.1c 132.5¢ 6.5¢ -36.4

*Significance in comparison at P < 0.05 (LSD test).

R FWEEERER B O

Table 5. Leaf nutrients of lettuce grown in three branch composts in the first crop

Culture N P K Ca Mg Cu Mn Zn Fe
media g/kg mg/kg

Branch  26.2b* 3.6¢c 1144a 9.5a 4.3ab 5.3a 107.5a 663b 76.0b
compost

Branch 31.0a 54a 101.2b 8.lab 5.3a 45a 104.8a 128.3a 87.8ab
compost

<2 mm

Branch 27.3b  4.7b 88.1c  7.6b  3.6b 5.0a 87.3a 105.0a 95.3a
compost

>2 mm

Reference 33-48 3.5-7.5 29-78 6-11 2.5-4.5 5.6-8.2 37-73 21-75 86-232
value**

*Significance in comparison at P < 0.05 (LSD test).
**reference from Hartz et al., 2007.
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4 < ~~“

/ —‘ é 744 W ./

[l — ~ 3 TR PRHIEAC MR -
{FIEAE<2 mm -

Fig. 1. Three branch composts, picture left: branch compost, middle:branch compost >2 mm
and right: branch compost <2 mm.
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Nitrate ion concentration (mg/L)

Phosphorous concentration (mg/L.)
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Potassium concentration (mg/L)

Calcium concentration (mg/L)
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Copper concentration (mg/L)
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Manganese concentration (mg/L.)

Zinc concentration (mg/L)
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1.8
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Iron concentration (mg/L)

Cultivation periods of lettuce in the first crop

& — ~ S HA(E e B AR A2 R B 7 oA A-T Rl R KOs tEsE ~ TR ~
Bt ~ S~ 85~ 8~ 8~ B BEAGE

Fig. 2. Exuded nutrients from three compost media during different lettuce growth days in the
first crop.

TN~ B I E 2 B BRI T
Table 6. Nutrient characteristics of different culture media after lettuce harvest in the first crop

Culture pH EC NH, NO;y P K Ca Mg Cu Mn Zn Fe
media dS/m mg/kg

Branch 7.3a 0.7b 62.8¢ 82.3b 81.0c 1812.0a 271.0a 71.0a 0.4a 0.4a 09a 29a
compost

Branch 69b 1.1a 95.0a 469.5a 112.3b 2232.0a 289.0a 74.3a 0.3a 0.3a 0.9a 2.6a
compost

<2 mm

Branch 6.6¢c 0.9ab 77.8b 44.0b 137.0a 2166.0a 105.5b 51.5a 0.3a 0.2a 0.9a 2.3a
compost

>2 mm

*Significance in comparison at P < 0.05 (LSD test)
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R FEEEERIBIGRE

Table 7. Investigation of lettuce grown in three branch composts in the second crop

Culture media Plant Fresh plant Dry plant  Increased rate of fresh weight
height weight weight  compared with branch compost

cm g/plant g/plant %

Branch compost 17.8ab 167.9ab* 10.0b -

Branch compost 20.3a 184.9a 12.9a 10.1

<2 mm

Branch compost 15.0b 137.1b 7.2¢c -18.3

>2 mm

*Significance in comparison at P < 0.05 (LSD test).

T\ BRI ETER BT

Table 8. Leaf nutrients of lettuce grown in three branch composts in the second crop

Culture N P K Ca Mg Cu Mn Zn Fe
media
g/kg mg/kg
Branch 17.0b* 4.2a 743a 9.5b 3.1b 4.0a 31.5a 59.0b 54.5a
compost
Branch 20.7a 4.9a 73.2a 11.0b 4.la 4.3a 41.8a 88.5a 58.3a
compost
<2 mm
Branch 19.1ab 4.2a 70.3a 15.1a 4.4a 4.0a 543a 63.5b 51.8a
compost
>2 mm

Reference 33-48 3.5-7.5 29-78 6-11 2.5-4.5 5.6-8.2 37-73 21-75 86-232
value**

*Significance in comparison at P < 0.05 (LSD test).
**reference from Hartz, et al., 2007.
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Copper concentration (mg/L)

Manganese concentration (mg/1.)
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Fig. 3. Exuded nutrients from three compost media during different lettuce growth days in the second crop.
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= BAREABHEEANFENTEEEHAR

AR RS RN REHERE (1% - RESIER RoR =8 & T E A - BIFAE
RUtE > fERERC ) Z BB A E B - BT IR A E - BT
AERAE SRAIRT LA » R E VAR ORI 18 <2 mm 2 SRR GRIERE - HBL R B e
HEE PRS2 mm ZHERE RO ME R - FE/SHRIE<2 mm 2 KL (R
e HErafRE s HEFYAFER > HRRCZKEEETEE W —H1FE
Eba MBS o REMEER 4 7 Ea i AR % -

ER B OITERTEIR - R IVEPREIE N RS RHERE - HER R ES
TR TR A - e T H bR < pH R(RBRRE FRHERL R 2 5 - EC {HA
RAEIIHESER AR VAR EREERER ) - HERVERNE - RAR R
HEZ iR e BB ER S  REANIZEEEEWRIN S AR SR S TR -
57~ B LEEA S - RARRERC 2 /KOS 2 EENeR /ME - #h 8 S
BANKRERE - FLEREE R B e SRAHT -

FHIEEE IR E RIS ERENR - S HIEER L EEENENE » RE
MHIRFRE AR A+ R R INRE IR RO LR 4 V8 S sE 25 MiE AR
RPRHEE 2 B 7 $PELSR & B D58 — S FRe S B e BRAH = 1T 58 1 i S s B S —
SAPEGESAEE - BEERINVRR M EREER =) - FRIRERIEIRMEZ pH (EIR
IREUBR M E &K > BC ERIDURIAE>2 mm 2 HERLBIERHAE R /B BR R4 > (H B
SRR (66 B 4 S R 7 B (11U » AR <2 mm 2 HERE S M /KA MRS R AR & B R AR
i BURHEIL A S S o TR FH NI 2 HEE b - E S EME 2R e
<2 mm ZAZRHERE AT R MR O BRAR - INSE IAPE R A s a8 AT > G alalE
TR YRR > NI - R AT B RSTER N2 - FORBUREIE Z /B KA
i S B R E R /M E R B

FEIIE R IR E IR E S a H R R =R R+ 1) FE R =R
AT RHERE - BT fhs B SRR M E R HH - MAIfE<2 mm pEHAH 7§55 8 i
= USRS M E RN R R (RN o BRIR M EE S TR TR 0 B
TVEZ pH & BHEEAR DAL <2 mm Z KL PRI = » SRARRURRIERE Z 3 ~ $E R
#a  BANKRYER M E i E -

A Eb RIS FONE TR PR A Ry e & IR M E S R L E 2 81
SRIERE SRR =R PR > e R BRI G L R ERGHI > WL TTRZH
JEPRBAPRE EEAE 11-26 kg CO,° (Stichnothe, 2022) » 35 DU/ ERL RIS AR 7 A 2 ik
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—f4Y 400 kg CO,° (Walling and Vaneeckhaute, 2020) » JJ[1LLASS & FI# 1t » 5/ )\
ATk 700 kg AT » B/ INEHSERSCHUEFE 3.75 AT BAMR BRI I E SR
FHIZY 1.5 /NEF » JBFE 5.625 ATHSOH » SRS HEAERURIARY - &5 HERIFLY 1 /NG
INEEIHRE 2.84 ATFHERH > WIMEME SR T HEE 8.465 ATHERH  biRHELY 8.465%3.29=27.85kg
COy/tonne » HEAERY S Ry} 80%5 5L » 800 kg HEALHARMT 2,857 m” » A2 1 T177K
HERE BB F AR 2 HEURy 0.15 kg COL® » B{RFYRE R BHBR ZBikBRI - H HF e BHER
FHEEIDE=ERERE  EFZRRER T - Je EETHEIARE Lk Ay
AA CRHENE P FE A R AR 2 /8 HHEE R B A BURT HE R R SE R e E M B IR F FH B
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Table 9. Fruit characteristics of muskmelon cultured in different media in the first crop

Culture media Fruit Pulp Fruit  Fruit Pulp TSS
weight weight length width  thickness
g g cm cm cm "Brix
Branch compost 2039.0ab* 1899.9a 15.3ab 15.6ab 4.5ab 15.0a
Branch compost<2 mm  2150.1a 2003.3a 16.2a 15.7a  4.6a 14.7a
Branch compost>2 mm 1794.8bc  1645.7b  15.1b  14.8bc 4.4ab 14.2a
Peat 1600.0c 1469.6b 14.7b 14.1c  4.3b 14.2a

*Significance in comparison at P < 0.05 (LSD test).
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Table 10. Leaf nutrients of muskmelon cultured in different media in the first crop

Culture N P K Ca Mg Cu Mn Zn Fe
media g/kg mg/kg

Branch 16.1a* 4.7a 43.8a 61.7b 13.6ab 9.72  90.0b 140.0a 170.0ab
compost

Branch 18.3a 4.lab 43.3a 63.4ab 13.6ab 10.0a  71.3b 132.3a 164.3b
compost

<2 mm

Branch 17.5a 4.2ab 35.0b 68.9ab 13.9a 9.7a  85.0b 142.7a 166.3b
compost

>2 mm

Peat 16.2a  3.5b 343b 71.1a 12.1b 8.7b 1453a 131.3a 192.3a

*Significance in comparison at P < 0.05 (LSD test).
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Table 11. Nutrient characteristics of different culture media after harvest in the first crop

Culture pH EC NH,” NO;y P K Ca Mg Cu Mn Zn Fe
media dS/m mg/kg

Branch 7.2b* 2.6a 73.0b 133.7a 71.7b 3278.3a 1245.3b 337.0a 0.44a 1.1b 2.00a 9.3b
compost

Branch 7.5a 1.5a 47.7b 130.0a 57.7b 3225.0a 746.3b 212.7a 0.44a 0.5b 1.40b 7.0b
compost

<2 mm

Branch 7.0c 1.8a 65.3b 194.0a 93.7b 2294.0a 847.3b 206.3a 0.22b 0.9b 1.20b 4.8b
compost

>2 mm

Peat 4.6d 2.7a 141.0a 17.7b 165.7a 1031.0b 2452.0a 303.3a 0.07c 4.3a 1.64ab 47.6a

*Significance in comparison at P < 0.05 (LSD test).
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Table 12. Fruit characteristics of muskmelon cultured in different media in the second crop

Culture media Fruit Pulp Fruit Fruit Pulp TSS
weight weight length  width  thickness
g g cm cm cm "Brix
Branch compost 1931.6a* 1805.6a  16.9a 154a 3.9a 13.7a
Branch compost<2 mm  1976.4a 1828.9a 16.7a 15.8a 3.8a 14.4a
Branch compost>2 mm  1943.1a 1809.4a 17.1a 15.5a 3.8a 14.7a
Peat 1946.3a 1799.7a  16.5a 154a 4.la 14.3a

*Significance in comparison at P < 0.05 (LSD test).
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Table 13. Leaf nutrients of muskmelon cultured in different media in the second crop

Culture N P K Ca Mg Cu Mn 7n Fe
media g/kg mg/kg

Branch 18.8a* 3.6ab 384b 65.1a 14.2a 213.7a 37.0bc 178.3a 181.7b
compost

Branch 22.5a 4.6a 45.0a 57.4ab 13.5a 176.0a 29.7¢c 101.7b 214.3ab
compost

<2 mm

Branch 17.0a  3.7ab 37.0b 559b 13.7a 1653a 493b 67.0b 143.3b
compost

>2 mm

Peat 187a 3.2b 39.4ab 57.5ab 12.3a 154.0a 86.7a 89.0b 304.3a

*Significance in comparison at P < 0.05 (LSD test).
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Table 14. Nutrient characteristics of different culture media after harvest in the second crop

Culture pH EC NH," NOjy P K Ca Mg Cu Mn /n Fe
media dS/m mg/kg

Branch  6.5a*2.0ab 37.7a 126.0b 38.0b 2091.0a 802.7ab 338.0ab 0.5a 1.1b 1.5b 3.3b
compost

Branch  6.6a 2.0ab 32.7a 278.3a 38.7b 2417.7a 767.0ab 240.7bc 0.2a 0.7b 1.0b 3.4b
compost

<2 mm

Branch  6.7a 1.4b 41.7a 57.0c 64.3a 2123.7a 503.0b 182.3c 0.2a 1.5b 2.0b 2.8b
compost

>2 mm

Peat 5.0b 2.9a 47.7a 61.3bc 29.0b 1854.3a 1545.7a 386.3a 0.4a 33a 5.8a 24.7a

*Significance in comparison at P < 0.05 (LSD test).
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Table 15. Fruit characteristics of muskmelon cultured in different media in the third crop

Culture media Fruit Pulp Fruit Fruit Pulp TSS
weight weight length  width  thickness
g g cm cm cm "Brix
Branch compost 1854.6a* 1677.6a 15.7a 15.0a 3.9a 14.2a
Branch compost<2 mm 1473.2a 1349.9a 14.2a 14.0a 3.9a 14.7a
Branch compost>2 mm 1484.1a 1354.1a  14.0a 14.1a 3.9a 13.9a
Peat 1561.6a 1435.8a 14.3a 14.3a 3.9a 13.8a

*Significance in comparison at P < 0.05 (LSD test).
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Table 16. Leaf nutrients of muskmelon cultured in different media in the third crop

Culture N P K Ca Mg Cu Mn Zn Fe
media g/kg mg/kg
Branch 17.1a* 2.6ab 384ab 70.1c 10.0b 444.0a 82.0b 121.7ab 389.3a
compost

Branch 154a 1.8bc 39.8ab 85.7a 12.0a 454.0a 51.3c 129.3a 355.3a
compost

<2 mm

Branch 155a 29a 36.5b 73.7bc 10.6ab 399.0a 70.0bc 109.3bc 278.3b
compost

>2 mm

Peat 1276 1.6c 44.6a 769b 11.0ab 399.3a 132.0a 102.0c 248.7b

*Significance in comparison at P < 0.05 (LSD test).



36 EEEEL RS SRRt

THE - BEIEER GRS T EE T

Table 17. Nutrient characteristics of different culture media after harvest in the third crop

Culture pH EC NH,  NOjy P K Ca Mg Cu Mn Zn Fe
media dS/m mg/kg

Branch 6.9a* 2.0a 41.0ab 185.0ab 42.3a 1867.7a 1271.0a 418.7a 0.6a 0.2b 0.6b 2.2ab
compost

Branch 6.5a 2.2a 29.0b 311.0a 36.7a 1672.3a 1433.7a 460.3a 0.2b 0.2b 0.5b 1.8b
compost

<2 mm

Branch 6.8a 1.5a 50.3a 53.3b 43.3a 952.7a 1180.7a 328.7a 0.2b 0.7b 0.6b 1.9b
compost

>2 mm

Peat 5.4b 1.6a 46.7a 3.0b 37.7a 959.7a 1174.0a 2453a 0.2b 2.2a 2.3a 6.6a

*Significance in comparison at P < 0.05 (LSD test).
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The Application of Tree Branch Compost as Culture
Media for Production of Lettuce and Muskmelon?

You-Hong Zeng” and Ming-Chich Hsu’
ABSTRACT

In the experiment, tree pruning branches and feather meals were used as main materials
for composting, and the pH (1:10), EC (1:10), content of nitrogen, phosphorous and
potassium of composting product were 7.3, 0.6 dS/m, 2.1%, 1.6% and 2.2%, respectively.
Three composting products were used as culture media for lettuce and muskmelon production
including (1) composting product (Branch compost) (2) composting product with particle
size less than 2 mm (Branch compost <2 mm), and (3) composting product with particle size
larger than 2 mm (Branch compost >2 mm). During consecutive two crop production of
lettuce, no further fertilizer was applied, both the highest plant weight and highest leaf
nitrogen content was found in the treatment of Branch compost <2 mm accompanying with
the highest nitrite ion concentration in the media exudate during cultivation periods. In the
experiment of muskmelon planting in above mentioned three compost and peat via three
consecutive crop productions with regular dripping nutrient solution. In the first crop,
compared with the treatment of peat, higher the fruit weight was found in the treatment of
Branch compost and Branch compost <2 mm. In the second and third crop, the fruit weights
were no significant difference among the four treatments. The TSS of the fruit among the
four treatments in the three crop were no difference. Branch compost can be used as soilless

media for substituting imported peat for muskmelon production.

Key words: Tree branch, compost, culture medium, lettuce, muskmelon
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Fig. 1. Range Testing of Electric Agricultural Machinery on Paved Roads.
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Fig. 4. The V-Box sensor recorded the test's driving path over 7 hours and 30 minutes.
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{EMEEAHACE AT 1 {18 0.7 mm B¢ 1.4 mm DI 7S m] SRR s Ay - KAE el b
FRACNIK - EERIACKFER » BeEA S L7J<IjjﬁbL{T/tb 1R - IR - 1
7 i EUKFE R ER R R A BRI &L B 2L IS - (TR (R -

T KRN 2= R AL (%)
Table 1. Water test paper to test the adhesion of each point of the liquid (%)

}\I;iizig/ 1 2 3 4 5 6 7 8 9
6 50 60 80 100 100 100 100 90 80 60
5.5 100 8 100 100 100 100 100 100 80 100
5 100 100 100 100 100 100 100 100 100 100
45 100 100 100 100 100 100 100 100 100 100
4 9 100 100 100 100 100 100 100 100 90
3.5 100 100 100 100 100 100 100 100 100 100
3 100 100 100 100 100 100 100 100 100 100
25 60 100 100 100 100 100 100 100 100 80
2 60 100 100 100 100 100 100 70
1.5 50 100 100 100 100 100 100 60

= REMEEAR

PEEMERENE I F 2024 529 F 26 H - BRI REHIE AR B in U HY 27 2 3
PEEE(m) - AR ERE (km/h)HY 15% > SREEZE S pEERHY A TUATT ¢+ SCEEEE R (m)<HRf 2R
(km/h)x0.15 - [FJi - HAREAVE = TRERIR & 20 knvh - Z5EEERAG 2R 20 km/h > HIISX
EFERENE Ry AR B RS 20%0.15 =3 m - [Nt - EEESy 20 km/h - SCEHERREREAEHE
3m > HZAMRIZHE R 2 EIE G R -

ERE SV SR EEIRE  FE EEE Ry 22 B Ao By 1.90 m~ i Ry 1.87 mo /NIRT TR



EENLa BT IERE B A1 5E 49

#H17.2 km/h {H2Z 15% £52.58 m > FEREHIEISER EIRER 2.58 m » BUREE{E2ZE
HARRE N MERE T S R HEK -

BB B RS TN E SR FE A R E PR By B BRI > MR g R

TAEREEARRE » A (R RE R EY) - AR A & - RIIL  EEE MR T avaKE Tt

BEMEA A BT B RS » MERIEGE R E A BRI ELZ 2 - FR SEEETE

P EAVE MR R M A > S EE I I B TR AV IE M 7 > SRR R RS M i
TE2E N T B e DU 1L R AL - [RIDE  TEECEE R T ORIE SRR EERE - o] DAY
LM EAET 2R ARUEN - B OEE - RSB TR -

P ELReH 310 kg /KA T AVERERBEETTRIE » fTRIEF2E B 18.1 km/h > {{RIB4X
PR AR N A 2R E Y 15% JRAETHIE » A2 EEEE<18.1x0.15=2.715 m « B HI45
R Ry A bm T ENEERE £y 2.57 mo> lnnEhEEEE £ 2.61 mo> FEECEMRAE T » AV EhEEEE
2.57 m FAdn B EEEE 2.61 m SEMEAFREIRS] 2.715 m > ey KR At 7F & MR E
;j‘g o

EBIFN L EIEZ R TEEE N e RS R B S
17.2 km/h ~ {K2E 9.4 km/h 5 Jigaf TS Fyrsr 28 18.1 km/h ~ (K2 9.5 km/h > B EL/TE 2
FE B/ TS12 JHEREEHE . 20 km/h ZEIRA o &R E{THEEE & 12.3 km/h -

HTE B HF i B TR R A AL 18° 2 S HEEE 10 min > R E[VEE) - DA
KR TR T LR E(E 1) o SOHEGEREBUR » it MR ERAE 18° 2
BT AXEEOKAZEE 10 min ~ FHEEEN S Al 22 2R - SUFBIRS > R -

Iﬁ %iﬂﬁﬁﬁ%ﬁ’\f)j‘ﬁ&}_%i_ﬁﬁé\%%EEJE

Fig. 5. Safety parking test of electric farm machinery on sloping roads.
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s N EEE

BAEPRHIREN ) 2 B RIRRSINEL - &AM - SOl EEN  BERE T E
RIfEFISMNEET) - SRUEE BB ARG - (KRR EPRENE A S 2 EHEAL(A TS
2 BRFFHREE 3.32 kg CO,e/L - 22E B AR BN (kWh) Z BiRHHA Ry 0.606 kg CO4e/L
(BOBEREIRE - 2022 ~ FEinbx B PRERHAE » 2023 ~ KORE AR - 2024 ~ LBE AR
&0 2024) o T RIEZEHE I CY215R /KL= BRI IUfTRE LM S (2 (F REh 1R
Horp PR IE 5205 [ 2 2 BRI R 24U By 4.09 L/hr(BEZEET 565 ERFT » 2009) 5 [
R s DL—fGEE s s B RFEE Y 0.21-0.26 kg/kWh {5& (Klanfar, et al., 2016., Al-
Sager, et al., 2024., Friso, D. 2014., Aurecon Australasia Pty Ltd. 2023) » CY215R 5|2~ %H
FEDR 18 kW 7RG EE N > 5 E A HFEEL/M)=2)% P (kW)xEEH#E BSFC (kg/
kWh) ~4H % p(kg/L) » DAL P =18 kW ~ BSFC = 0.21 kg/kWh ~ p = 0.84 kg/L » {5&H
FEE(L/h) = 18 kW x 0.21 kg/kWh + 0.84 kg/L=4.5 L/h -

PASehs R E MG {E R 4.5 L FATHSHREHAES 3.32 kg COze/L - #1H1%
HG R CRH T B IRTEREL Ry 14.94 kg COze/h ; EEENZIEEMMER S 8.448
kWh » #4854 hr 10min FFE R E AFZERE ~ SO R T #EEIRERFIHINGE - EFE
P ISR AR 220V B - R e ERI ] Ohr » ]2 AJmEEiIRRE - DL 8.448 kWh &
5 AL (kWh)EZSEF ERHHREUR 0.606 kg COze/L » HEhHFR = 8.448 kWh x
0.606 kg CO,e/kWh = 5.119488 kg CO,e = 5.12 kg CO,e » $4E 4 TE Bl P HerI R4 s
5.12 kg CO4e » DAR[HZEFTER 4 hr 10 min 7 ZEfHFE {5 E(4 hr 10 min = 4.1667 hr) » &/
FEBRHERL = 5.119488 kg COLe + 4.1667 hr = 1.2287 = 1.23 kg COe/hr » DLGHJE| ~ IEFEEL
TTRIFR  BEUER 1 hr 51 min {F5(1 hr 51 min = 1.85 hr) » B/NEHRFET =
5.119488 kg CO,e + 1.85 hr =2.7673 = 2.77 kg COe/hr °

EEN LEEHG R B S AR FI R SR ] ~ B ERER T [ E i
PEiE - DUESEHEHRAE 0.606 kg CO.e/kWh EHE - EHEHM T EE— I bk
PE4Y 5.12 kg COgze - DLEEERTTELF2E n] 245 #HEE 4 hr 10 min > JrEEBE/ NFREE 1.23
kg COze/hr o FHEG A ELT S B > 14.94 kg COze/hr » 5/ NIFBRBER/D 13.71 kg COqe »
JBME 91.77 % - DG ~ "EFE B TREIRRR 2 fF2E » Al #E 1 hr 51 min > TR EH)
T/ NFbRFE 2.77 kg COze/hr o MHETFMELTECHE 2 14.94 kg COze/hr » B/ NEFiHHFEK
/1> 12.17 kg COse > JikiiE 81.45 % -
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B TEBNBLIREAE

P B ED R AR RIS 300 BRI FUECHIIES » 2024) » B A S
SEHH 00 7 H XD MREHEERT  FIRERAESY « KErE)
RS TRERIS TR - B N BB 2 SR [ FIS BT H VT
B » U E RIS SRR R 140 57 HL 2 IR ~ 115 4y 22
SEPENEE B EINE R T B\ T3 H TR R LBy
AT A S L -

SOBET I (77 B RS | R B LS FE R BN BB M TE A )7 1R
BRI T B BB M2 i > DR R EL A B T - I A 2
T2 - SRS RIET S5 RN 2 5 BB 100.5 dB - M. 53 H
BiE 1127 dB > EBRESREE > AR RNFE FCEBGEE 2 - CE
{LHifFr » RSB ER AR 5 E R 0 dB - M T2 53 B A 81.6.dB -

T3 W 5 U S H 2 — - I R ) R E(B) - 97
FEREET o WREFAEN 10 57 E BN » ERE RN - R - g
S5 [ SR 53 ELA1) 112.7 dB (25 81.6 dB BTIESA E5E(Sound Pressure) HE(EAEES (%
BTG BRI (B T ST (92 FR 0 BT 6T I T (FEREE - B
R (A5 ~ WS IR VBRI S 2 S -

A B BB S SRR AT T A A R

Pt ELR G FRAE FELL ~ LI SBT3 - e BRI AT 1
SRS T A A B L M L TR D RS T - o PR Iy S BAGIBAG  —
B S BT S0 - 4 R e B T AT St « PR 122 4
V- i ELCE MR T ISR LB IR B LIV RE T IR M LT B 36 - 1
ST R A S P R S A 2 BT B A FTHR AT S5 E3 oh FT A 1T
TR IR ARG - A RS R AR - BRI S BT
IR  EE AR R L BRI S (i -

HIEIE E Ryl EERRORAE T - DRI R Y 13 B0 - S e 2/3 S
EFTHISE » SERTAHISE Z FEELRR A 18.1 knh » B 1/3 AYH 6,03 kv - 213
s 12.07 kb o AR BB (TERMERLSS IR T » DR Y 13 B 2/3 sk
o = (B RS Y S5 BRs TBRA HER  RHEOATE - B - 1%
ERUBLREE - R AR -
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By N FORISE - DUSAE T SR T - BRI « SR
AR - SONSERE B RIS - i NS BB 191 m R
193 m ; G5 TUERIIEITE - AR TR i

& am

AbFehasE 2 2L R TEER > BN IR » FE - RHRE RS
TTENEEE R MR e AR ARG - VUmBEE) - DU m i & R E A T 5 i 2 B )
E - 1T3E ~ sEEE TS = IR (FSEIE H Y DUR 1L B0 22 ERE) - Jwelmk [ o] Z
4 /INEF 10 5358 SRR 46 A B - DURUKSERITE A0S E e 9 AR ~ S/ 6
SR W REEREEFR K - EIEEFRE R 2T BRI RR T B - [F
IRF > BeHRRUREE 90 % o KIECCEHATINN R 2 SR ~ BEAPER - SRRk - (K
WRE -~ RERIEEY e > WRAESE ST AT R EZE AR - A A E
Ry R B EEYIPRE F R Z R = & - Al bR SR el B R 5+ 2 ek H AR 2 HoAg
HFTHZE ©

AR O Sk A VR BB BN S VU e (AR > AR 1.91 ARIZEE
HeREFPAETYIEFEIFRMTE - WITHE - 58 - 155 =240% 5 HEEHEEE -
HAE(FRRE BB FFERR SR LSRR SE B REGIRRE T - 17k
HEzE 46 N H > Almye HE R HEEE > HEFHEEET o AR - JmE 6 AR FHik
HE - T EEYIREERE TR | NEEE b S - ARIERIRE 81.45 % - I
FEEREZE 81.6 /7 H - MHEUFGSTHINN S [EAIESGERF e B b e i i
J& > EEIRKER ~ SRCRERF A EZEE > WAMFZTIEAE ) Z s R -

EI |
AWTFOR SRR I T RHBACE: - s BRI BUA N\ )8 TR e st

Lo P BRI B B b TR TR > DU S b Fe = A (SIS
P~ FREE TR IR &) - TTS LIRS - SR —OFEE -
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2E 3R

EEEED o BEERELR(EEE I SO F PN S o REEIFE AN -

https://agrinetzero.moa.gov.tw/ °

AT o 2= 2050 JFEHERT -

https://www.ey.gov.tw/Page/SASAOCB5B41DA11E/7a65a06e-3f71-4c68-b368-85549fbc
asdl -

RESEED o BRIEIF T MA(RRIETST 2040 ZERCFEIN A - BIFTEA -

https://agrinetzero.moa.gov.tw/zh-TW/KnowFarmNetZero/Intro?utm_source=chatgpt.com °

ATBRR R K R L B o 208 2050 BRI -

https://ncsd.ndc.gov.tw/Fore/nsdn/about0/2050Path?utm_source=chatgpt.com °

R EREZEG - THHERIRES - &OBES - RHGER - A8ES - INEED - RS -

CRIEEETEREE - 2022 o 28 2050 JFEHERPLIR K SRHE4LEREH -
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Development and Performance Testing of Electric
Blower Sprayers®

Chin-Yuan Chang”’, Chia-Wei Chang®, Chun-Chieh Chiu’
and Yu-Ting Lin’
ABSTRACT

To advance Taiwan’s 2040 net-zero agriculture target, this study develops a fully electric
air-blast orchard sprayer that satisfies relevant performance testing specifications while
addressing the dual needs of carbon reduction and labor savings in air-blast spraying
operations. The vehicle employs independent electric drives rated at 7.2 kW (traction), 3 kW
(spray pump), and 3 kW (air-blast blower) on a four-wheel-drive/four-wheel-steer
(4WD/4WS) chassis. The minimum turning radius is 1.91 m (left) and 1.93 m (right). After a
six-hour full charge and at full payload, the machine - 280 cm x 125 cm x 138 cm (length
width x height), curb mass 980 kg, gross mass 1,290 kg - demonstrated continuous operation
for four hours and 10 min with a measured cumulative travel distance of 46.1 km.
Continuous travel tests for air-blast and spraying operations were conducted at two
vehicle-speed bands, 15-16 km-h™ and 6-10 km-h™. Independent testing verified compliance
with the applicable performance specifications for braking distance, grade/terrain mobility,
and rough-road operation. Under an effective spray width of 9 m and height of 6 m,
water-sensitive paper deposition uniformity met the specified requirements for spray
performance. The primary contribution of this work lies in its environmental benefits.
Relative to conventional fuel-powered equipment, the electric sprayer reduces carbon
emissions by at least 81.45 %, and the operating sound pressure level is 81.6 dB. Overall, the
developed electric air-blast sprayer exhibits stable performance, a low carbon footprint, and

reduced acoustic emissions, providing a sustainable, high-performance mechanization option

'Contribution No. 1110 from Taichung DARES, COA.

?Associate Researcher, Assistant Researcher of Taichung DARES, COA.

Engineer and Engineer of Metal Industries Research & Development Centre (MIRDC).
"Corresponding author: Chin-Yuan Chang, Email: changcy@tcdares.gov.tw
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for domestic orchards and furnishing strong evidence that electrification is a key pathway for

achieving net-zero transformation in agriculture.

Keywor ds. agricultural machinery, electric agricultural machinery, performance measurement,

air blast spray
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FAS B3 b SE TRfLe g
BRI R iR

W R

REMETEEERE - IBHE - AERBSMEAENRT - SFEERHN
ITERRE - T RS BEENIN R ERAEYEEE - AT AFH
oo HY R EAE S PR IR e B A B e R > S EHINTE - AUFesrh
VUfe[eRl A K A SRR ~ BRI B v R T IR e B L DU
ERFRFORIR G - SEREUR > RE 8P 1 J0E#F 120 h FRAS
SEFAR(98%) ~ TRHEEOKAE I (EE BRI 424%) K s A R CEF & 15.0 cm)
BARERFWEEEF B LM - S5FEET S 10 58 5/ 10
BB 2 MHEHE G BN o ATA il 2 AR & R IR b
(p>0.05) > y-HaH T RES Y 96 hr By iEfR s - BORSEFAIE IO 6-13 & - AHIFE
LB R E AP E B S R A B LA - RS A AL B S SR
p =

BASET ¢ K~ 35F ~ A TR

il

Al

K Z(Glycine max (L.) Merrill) 55 ZRHEY) » FRERTE - BelkEEZOE s —
fFaim - & T EREFSITERN  REREEKEYZ— - It KEEaH
&) 40%ZE1T'E ~ 20%HEE KR 4EAEE B B ~ 4E4EFE E KEY ~ 85 8 BRAISTEIRYE
INaA AT E 5 (soflavones) ~ 22 (Saponin) ~ Ji#HE(Lecithin) ~ 847 [&| i (Phytosterol)
EEEMER - AR S E S B HEE Messina, 1999) -

% °F (Germination) 2 18 - FH /RER IR RE VAR CE B G B 4G 4B R By — TH R A AR 3
BLAELIEAE B K S TR KB (e SR IR AR BRI B AR A - o2 EERNEG
AELEAL - EIEE O - B EFEEAE RS KRR > A oBE P RENED

R P T I B 1 1 125R I SR iR -

2 S P S RSB S S

} e 2 oh I R ST RIS R SE B EE

*HEEE ¢ #£2K » Email: chihjou@tcdares.gov.tw



58 EEEEL RS SRRt

R B Bl ~ MR AR S N T (F MR B TR 2B E (AL &
Elozeiri, 2017) » 3 Jak/ DB & 5 BEHIIHI A (Trypsin inhibition) ~ T & (Phytic acid) &
HEEHEERNTFBau et al., 1997 ; Ogunlakin et al., 2015) - Hh » v-FZE T g
(Gama-aminobutyric acid, GABA) fy—TEIEE 1 B i E I > B PIHaE L4058 E5AE
Ry M EHENYE  fE KRS EiEh rf#EE R A2 8 (Luo et al., 2018) »

GABAC#GHE B A X E 4 M EMER ~ T8 - JH67 Mm% L R E(E
(Diana et al., 2014) °

K ZEF % AME ] EREE R &2 (Sprouty B » IRl il TR G A S E m » B
RV ~ AT efAE - SREESHFRR - ARuE - TR EAREN—E
TN B R H 2B R & ik 2 — - B R ERFIRZERS BT
moid > FETUE T fROE R REE > e BRI - TR R SRR R
43 EREE (S 0 2015 ; Ghani et al., 2016 ; Marcos-Filho, 2015) o Frbr » 57 5y B 20
FHFRMN ETER T2 — > FEARKESEEERE T - BN - E' BEEiEER
TR R FI AP AR B B RSB DR R BN T & (#5 - 2000 ; Li
etal., 2025) - [RIL » SF2F SRV H R IR S ~ B Ry mid - DR AR ERL
TWHEORZE i 8 o B AR S R GRS R i s SRR ARENRFRE > B
HE R RIS ST < 280 > B AT B N AR S T 2 & M2 SRR B R S B
SIS ARR - 6= SERRAY IR L F (4 -

AR F S S R 10 57 5 10 5% K3 REINE R HEZIEE 2
mnfE o a1 9 IR ARS ER Z E - 5 ERSTEE RS B S S R > DA
B BRI P 38 oF T o S e » 0 AT 38 2P AR U2 By Je GABA & EAYEL
DU s i B 2 S T P 9 38 2P K S A > DARR AR EE R i e T 5 S e i T
REMEE MR K -

MELER T A
— ~ BRI

{5 FH IR K e R “ i T8 10 55 (KS10)~ =0 1 5% (TC1)~ 514 10 5% (TN10) »

BER(Z) 0 B Ry 2022 FERKERRUN 2 M HE PR RS RS REL -
—~ BETFaER
SRS Ma 55 A (2022) 2 J3 A DAMELL » B 300 g KEFETHEEKTE
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A6 hr % > HUHEE(20%16 co) &8 2 o+ ARDR AR (GTH-072TR-SP » B K a5 T

FAMRAEN)TLL25C ~ HHERIE 75%EOEIREF#FE - 5 6 hr Z2/K—2 > ZER/KorH]

FEE oFR R AR E=/KHRERRGET R - 55 122436 ~48 - 60 ~ 72~ 96 ~ 120 hr [

EEUERHIE H3s 2P s > J77A40 R

(—)EE AR - DURAR AT RARARZE HIfE 7 FIE R oF - BETRAL 100 R GAE 515 - 442F
(%) =#IFETHE / HUEETEE*100 -

(C)EES L B 100 FEA T HIE S SFRI(W) % 2 B8 (W2) EE%{L(%) =
(W2-W1)/ W1*100 -

(SR AL 20 FASF AR RS R B o I By 2 FRAR K N AR (em) » MEHEFEY
18 -

= ~ #ERR R
TE=/KEERGET R > 5524 ~ 48 ~ 72~ 96 ~ 120 hr FEFEHUEE 50 g fE+ > (HFH%

REZJER(FDU-1200 - RGBSRl & 1) 2R 1% DU/ NI IF(RT-NOTA - ZRHRIKS

RS ATRA SRR » W #HE 60 mesh fHidd » (RFEF—20C T » HIELHRA 7Y

=

(HELESEHE FEL0.2 g BB T fiA 4 mL BREERYINELes_EAIZL 400
C&J 2 hr» HfIA 2 mL BE(LESERBOEFRIHBCR - DR ST
(KjeltecTM8400, Foss)HIE » TEMELE SR - EEHAHEE 5.71(Krul, 2019) -
DIz R E 3 EERos -

(COFHAERT & &HIE - B 1 g B ABIE Rk - B RZEARRER - BV ZEU%
(Soxtec 2055 Manual extraction unit, Foss) 1 DA EEHY » 4% 110 min Z5H{{% » Z5H{
PRELH S 95 CHEFE T HERZ - B R FZR 2RI EE - ST RN 2 & - DEZ
BEHHERR -

« GABA & RHlE

27 Panrod % A (2016) 7 A IILMELL - E/eH 1 g Beamkn R » A 5 mL 80%FH
BEEEE R 2HL 1 hr > EEE 2 W S AEHURZEITOTA B E » BT 2 mL £ AnAEHY
WO 1.2 mL 0.1 M #ilE 4% 1E#7% (pH=8.0) 5z 2 mL 3% 2-hydroxy-1-naphthaldehyde (HN) >
LA 8OC/KIE I IE 10 77 » RAl R =M% - DIFEEEESE 10 mL » FLL 0.22 um JEHF#E
V& o [ HER0RHE T E(Hitachi 5110 pump, 5260 auto sampler, 5420 UV-Vis detector,
Hitachi)HIE » 387 &A © &1+ By Mightysil RP-18 GP 250-4.6 (5 um) ; f2814H 62% (v/v)
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FRE AR itk 0.8 mL/min 3 SRS 30°C 5 Aok £ 330 nm 5 JE ABEHE 20 pL - LA GABA
AR TR 4R - SRR T GABA & & » DLl mg/100g &R -
h o~ #RET MR

P albe S AE T 3 B4 - AER A R &atiiat(4.3.3) T IR 2 R85 #1(One way
ANOVA) F i/ NéE 2 7= B % (Fisher's protected least significant difference test, LSD test)
5347

FEREAET R

— s TRSEREZEFME

S BT ORI IR AR 8 R 4 e 0 AR » e tE YA e B B R YRR B - 2525 i
FE ] PLo> o =B B * WK~ FEF /B B4 AR & - 5 Fl IR EERSE Ay /K oy
(S RSS20 M i Af ~ ek K7 A L > W BRI AR AR T S » 25 P BT D AR B S B (B VAL
Bt iR E oy  BHEIMIN A REE - FRE TR g e - R tFie
TN EAYRE R - 5B = BELIARZE R IR ETRoK - IR AR RIP A4 (Al & Elozeiri,
2017 ; Bewley et al., 2013) -
(—)FE%

KT RMRZE R B3 + A B A FORHE R4 24 hr BSHERR 2 LH
K7 » 555 36 hr IFALARBHER (I - 2355 96 hr IF R HIRB(E —) - Hep LU S HEEE 10 5%
JEH 1SRRI R R 0 35 24 hr IR R Bk 50% » PR %12 - MFTA mid
REEEE 72 hr DRSSP RIAE ML - SoPRDUSHEE 10 58 & e 1 585K
B =(98%)  BLRFE B & Fd 10 5%°(94%) ~ & EK (81%) (B )  REFF T F32F 36-48
hr FFBRAAZE AR SRR ~ S5 5L - 2RI o B eR S SF i AR & -
(DEEZL

HE B A RN E T RKY S P Dl e 157 BA R ER/KERE 25257 120 hr
5 B B 58 T[RRI 424% » HUR 5 rg 10 57°(348%) » “SliEEE 10 57 K i 3R /KRR
BIA2(302-312%) (& =) -
(=&

FRA[FRTREFIERER - 85 120 he LI G 9 1 58 BAREF (5.0 cm)
HARF 5 10 57 R =EEE 10 5% (12.0-13.4 cm) » f72%2 Ry & 2R (10.1 em) ([EVY)

Ghani 5 A (2016)38 i & 42 8 B AP R KN o imid i i BA R SR - IR R
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= ETES R - MIkER HEAOUSE - TR AR FEESFRE - & BRI - K
HFET 1 UAESEEF 120 hr KBRS EFR98%) ~ PRERUKAE I (EE IR 424%) K
SAERERCER 15.0 om) - BABERFIEECIE HEF EA0E © 1IN - R T o
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Fig. 1. Changes in appearances of different soybean varieties during germination period.
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Fig. 2. Changes in germination rate among different soybean varieties. Values are expressed
as means =+ standard deviation from three separate replications. The same letters

within the same germination time indicate no significant difference by LSD test at p<
0.05.
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Fig. 3.

Changes in weight of different soybean varieties during germination period. Values
are expressed as means =+ standard deviation from three separate replications. The

same letters within the same germination time indicate no significant difference by
LSD test at p< 0.05.
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Fig. 4. Changes in sprout length of different soybean varieties during germination period.
Values are expressed as means =+ standard deviation from three separate replications.
The same letters within the same germination time indicate no significant difference
by LSD test at p< 0.05.
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Fig. 5. Changes in crude protein and crude fat contents of different soybean varieties during
germination period. Values are expressed as means + standard deviation from three
separate replications. The same lowercase letters indicate no significant difference
among varieties at the same germination time, while the same uppercase letters
indicate no significant difference within the same variety across different germination
times, as determined by the LSD test at p < 0.05.
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Fig. 6. Changes in GABA content of different soybean varieties during germination period.
Values are expressed as means + standard deviation from three separate replications.
The same lowercase letters indicate no significant difference among varieties at the
same germination time, while the same uppercase letters indicate no significant
difference within the same variety across different germination times, as determined
by the LSD test at p < 0.05.
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Study on the ger mination properties of different
varieties of domestic soybeans'

Chih-Jou Su **and Yi-Chun Chen *
ABSTRACT

Soybean seeds are rich in proteins, lipids, vitamins, and various functional components.
During germination, the levels of small-molecule nutrients and y-aminobutyric acid (GABA)
increase significantly, thereby enhancing their nutritional and functional value. However,
differences in germination characteristics and nutrient transformation among soybean
cultivars affect their processing applications. This study evaluated the germination
characteristics, nutritional composition, and changes in GABA content of four domestic
soybean varieties to identify those suitable for sprouted soybean production. The results
showed that variety ‘TC1’ exhibited excellent germination performance after 120 hours, with
a high germination rate (98%), rapid water absorption (weight increase of 424%), and
vigorous growth (sprout length of 15.0 cm), indicating its strong potential as a sprouting
soybean variety. During germination, the crude protein contents of ‘KS 10°, ‘TN10’ and
‘Jinzhu’ increased slightly, whereas no significant changes in crude fat content were observed
in any of the varieties. GABA levels reached their maximum at 96 hours, increasing by 6—13
times compared to ungerminated seeds. This study establishes data on the germination traits
and compositional changes of domestic soybean cultivars, providing a reference for sprouted

soybean product development and industrial application.

Keywor ds. soybean, germination, y-aminobutyric acid
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Fig. 1. Designated positions on mango fruit for measurement and the method of quality
assessment with the F-750 near-infrared fruit quality analyzer.
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Fig. 2. Severity of resinous latex burn in mature green ‘Taichung No. 1’ mango fruit:(A)
none, (B) slight, and (C) moderate.
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ERFRAEATHS a7 E 5 %It 1% D80 £ D130 {7k 14.6% ~ 15.5% ~
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Table 1. Dry matter content of mature green and ripened ‘Taichung No. 1’ mango fruit at
different days after full bloom (DAFB) measured by near-infrared non-destructive
quality analyzer

Days after full bloom  Dry matter at harvest (%) Dry matter at ripening(%)
D80 132 £ 0.6 ¢ 146 £+ 08 f
D90 138 £ 0.7 d 155 £+ 0.6 e
D100 139 £ 05 d 161 + 0.5 d
D110 151 =+ 0.7 ¢ 168 + 0.8 ¢
D120 159 £ 0.7 b 175 £+ 0.8 b
D130 163 £ 05 a 183 £+ 0.6 a

“Means within columns followed by the same letters are not significantly different by LSD test at P<
0.05.
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D110 ~ D120 k2 D130 FRUZHVERZGR » SLRZ R BREE 5371 £ 0.00 ~ 0.15 ~ 0.45 ~ 0.80 ~ 0.95
K 1.30 » BB E A S H e RS - D80 K D90 7 4% 3R L i /i iR
NHAEE > EREAFHIE D10 BEAKGURE > D120 RERFEURBELRSI - E
BHIZE DI30 K » FFRECHERERE - HEE8REIMNEERD) -
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Table 2. Peel resinous latex burn occurrence in mature green ‘Taichung No. 1’ mango at
different days after full bloom (DAFB)

Days after full bloom Resinous latex burnt from lenticels (0-2)
D80 0.00 £ 0.00¢”
D90 0.15 £ 0.37de
D100 045 + 0.51cd
DI110 0.80 + 0.83bc
D120 095 + 0.83ab
D130 130 £+ 0.80a

“Means within columns followed by the same letters are not significantly different by LSD test at P<

REAFHEEK(C%Z D80 £ D130 #HEBHREHE - LR - RENEESREW L
JHEES - Bt D130 Ziys{E - BUREUR R ERE(CR D120 £ D130 #ifH - REEHE
B/ MITEBEER RES) -

HedE e D80 il D90 # 400 ¢ L _F > A D100 F1 D110 # 500 g LI I » D120 &Y
580 g » D130 Hil%EE 600 g DL E - REE &L, D90-D100(3% /11 73.03 g) ~ D110-D120(3% /1
62.10 g) Kz D120-D130(3E 11 55.27 g)=4HHSNNIAVIE A » D100-D110 HIJ SR E M niE s
4% 0 fEREN 9.66 g o HIEEIREE(CLANREEN - EENNE A HEEI&ES -
D90-D100 ~ D110-D120 & D120-D130 S-S AR » RS HArY B2 5 =t [5]25 BH 8
B0 - D80-D120 LA - J9A NIREAVNE I - BUR{E D80 BlZF IR RA KRR AHE -
R R IERIEA S HBmRF g 0 - 0 DUR R e R -

» RIS

RCEHERE L BRI 20 MESS - IR TR ERENRE SRR E
PRARHIIETE - FEAE R H B IR B RAR R 2 RIBEP GRIY) - ARPIEE 2 AT
FIREAE D80 LR RIEFHAAIE I - F SR A et = MR > SR A H R B 2
BT Ry IEIEIE - & RIEFIaIE I - HRERGEVETRZEIRTT » ST BT HY S M
{ERIfE R R EREVESH L — -
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Table 3. Fruit weights and size of mature green ‘Taichung No. 1’mango at different days after

full bloom (DAFB)
Days after ) ) .
Weight (g) Length (mm) Width (mm) Thickness (mm)
full bloom

D80 401.81 + 34.79d" 126.41 + 5.18 bc 8226 + 3.14d 74.16 + 2.76 ¢
D90 43498 + 60.16d 123.55 £+ 7.78 ¢ 8455+ 440d 78.05+ 347 d
D100 508.01 £ 43.35¢ 128.07 +£ 543b 89.16 + 288 ¢ 8231 + 2.88 ¢
D110 517.67 £ 6139¢ 12631 + 7.69bc 89.14 £ 3.63 ¢ 83.59 + 283 ¢
D120 579.77 £ 71.09b 128.12 + 549b 9194+ 450b 86.86 £+ 429 b

D130  635.04 + 84.21a 13233 + 722a 9505+ 434a 9090+ 438 a
“Means within columns followed by the same letters are not significantly different by LSD
test at P<0.05.

R~ R EH 15T AEEE HBESRZ R
Table 4. Fruit shape index of mature green ‘Taichung No. 1’ mango harvested at different
days after full bloom (DAFB)

Days after full bloom Shape index 1 Shape index 2

(Length / Width) (Length / Thickness)
D80 1.54 £ 0.08 a° 1.71 £ 0.08 a
D90 146 + 0.07 b 1.58 £ 0.09 b
D100 144 £ 0.06 bc 1.56 £ 0.05 bc
D110 142 + 0.06 bed 1.51 £+ 0.07 cd
D120 140 =+ 0.06 cd 148 + 0.08 de
D130 1.39 + 0.06 d 146 = 0.06 ¢

“Means within columns followed by the same letters are not significantly different by LSD test at P<
0.05.

7~ RAWEE ~ A E R & R EE R

HREAE L E FEERER  BEEREAE S HERE > RV A 2 T E
HE S WaAMER Y 2R S TR ER S ERIKEER B - RAEE DL
D80 k. D90 f5 » 433 Es 1.89 K 1.77 kg/em’ » HLFSES REFARFVER(E - D100 £y 1.61
kg/cm® % s fmf5E » fii D110 ~ D120 K D130 27 SRR BB AT B 1.45-1.49 kg/em® » 45
BT > CURAT | AR AREE RN 1.49 kg/em® A HEHEN A ERE(ERT) -
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SETEERYE BN A B H B Sm B B A REE =S > D80 K& D90 HY
SRDEVEEIZPIERS 15°Brix > mRAERERCER e 1 58 AU KBRS - RE
FY D110 B > 4ERAMEE 7S] 17.6°Brix » EEMH IS EREA AR K2 1L - D120
Je D130 7 S8 EE ) 53 71 Ry 19.8 2 21.0°Brix > ZF [T F G 157 7 SR -

R CREF 1 AEEFHEGPR AR RENEmE
Table 5. Internal quality of mature green ‘Taichung No.1’ mango fruit after ripening at
different days after full bloom (DAFB)

Days after full Pulp firmness Total soluble solid Titratable acid

bloom (kg/cm?) (°Brix) (%)

D80 1.89 + 0.56 a’ 124 £+ 08 f 0.13 = 0.02 cd
D90 1.77 £ 0.34 ab 141 £ 1.1 e 0.13 £ 0.03 cd
D100 1.61 + 0.26 bc 154 + 0.7 d 0.12 + 0.02 d
D110 149 + 0.14 ¢ 176 £ 1.0 ¢ 0.14 + 0.03 ¢
D120 148 + 0.30 ¢ 198 + 1.0 b 0.17 £+ 0.04 b
D130 1.45 + 0.25 ¢ 21.0 £ 09 a 024 £+ 0.04 a

“Means within columns followed by the same letters are not significantly different by LSD test at P<
0.05.

7~ REIFRIRMEF M E R E BB 18 AR B AR B M < MR 2 4

CHREH 1 5P EREE R ELEF HE D80 ~ D90 ~ D100 ~ D110 ~ D120 Fz D130 7 %%
FRRE - BRIUR LT Rz EBER AT AL R B an B HE BN E - RE LR
FHHER H AR PME VIBHR AHIE R B AAEEIRY) S AR A SR Z R E T8 -
PAsRHZ P S (DM) SR A A VR P 2 (TS BUE AT TER MEARRA ME AT &SRB RHZ
VIR AT A 25 S EEAHRA (R = 0.9048) > B2 S (DM)(H E7t - JrDA
MEEFZPITSS)[E R B (E =)
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Fig. 3. Correlation between non-destructive measurement of dry matter in harvested mature
green ‘Taichung No.1’ mango and total soluble solids after ripening.

T REEAFRZEARE L

AEAEE H BB 2 RE R RO E 26k EEERIERRE AN
(V) - 55 - BiZ2E] D130 B > AVEBRERA CHEOE Mgt IEREE
"L - SEATIER N TRABE S A SEE -

B 57 i B PR B A LR - D3 4H 1 5R R B 60 EL PR s A AL - 2401
D80 JaHH 7 FH mT R 2 B SR A () DB L & - (B ERE (T 50) Sk
o EHE O RAYERE - D0 IR b TNV A EEY - REOREER
D80 R HI4H - {HEA C{RE4% - D100 ~ D110 ~ D120 Kz D130 HiAthgRrHaf 5 g (o 57
AT > BRE ALk ©

FERE R AL R NEBA IR D0 s HRAH R B S MR AE A E151> D90~D100
D110 ~ D120 } D130 RPE4H B AENER]5E s o - VIGHR ABAEER D80 K D90 Bz A
o RE R A R G5 HMAE R 2 RABEEE BIER 2 S -
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‘ Before ripening Ripening After ripening oem

B~ R BRI A EE S HEER AR EAFRREEINE R RABEEEL -
*Before ripening : fEZ\HTERESME 5 Ripening : Bz P 48 /NIFHERZN{Z 5 After ripening :
BAORMEERICE S K -

Fig. 4. Changes in fruit appearance and pulp color of mature green ‘Taichung No.l ’mango at
different days after full bloom (DAFB) before ripening, after 48h CaC, treatment
(ripening), and following 5 days at ambient temperature post-treatment (after

(Aep) woolq [[n} Jaye sAeq

D120

D130

ripening).
*Before ripening: Appearance of the fruit before ripening; Ripening: 48 hours after calcium
carbide treatment; After ripening: 5 days at room temperature after calcium carbide

treatment.
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=((BB » 2020 ; Slaughter, 2009) » S FE L EA FHARAIFRRE > A0RE - HHRE
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KEBERER EF 1 98 maEA SRR - WA AGERERE RN - A&
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HERPRIHERERS - ARELE A —1URE « A R aF 1 58 RERE HiEn
AN - SR 7 FLREREE » RE WA S HEURBEN - Nt RETTEREaH 1 90EE
HIEEASER IS0 - 4R RIFAVRE B R o8 G ERRE RS AR - A
L GEIEME T ALY MSER BB ME B ENRELYE - FEITR a9 1 5048 A
[EERURAVE 2 SR Y BB e AT A E IR Y e & 2 AR S e R B IME R R
B 80 BRI R ad 1 90 R BRI VS 2 E/LHEIE -

AIABZEfE M Rz E & BB BRI mE A S SRR M RERI 2
VESEMS  RERARRANZETAEEIZY &l RERIESIEZYES E
tLE RS MNE BT R EERIGNVE B ERERE D2 E S 2 RIEIRE —TH (S
FEATHIE 75 2£(Felix, 2019 5 Nassur et al., 2013 ; Subedi et al., 2007 ; Walsh & Anderson,
2016) » AR ESRBSEERE wE A7 730 (ERT A MR FENR M E 7%
ELE Ry SR e EE S K F (Saranwong et al., 2004) - FFZ28E0~ » BN TS 5 ‘Kensington Pride’
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R HARE SE A RR B 2 R AR (Felix, 2019) © 55 > EEPECE &L Palmer’ A1 Tommy
Atking’ B B EIRUCEZY E & B iR Ry 13.7% K 14.4%(Freitas et al., 2022) -

CReF 1 9P RIEZY E S BB AAMEIPY S B EH S E A R =
0.9048 » FEELIAREMESE FIF - RAREHRAAMEPY & 8IRE BT - RELE
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FIFHIERE A SR B A E ME R I TR & TS0 SRV E Z SRUIEVETSIE 83

HIE BENS SRR E S 857 A fy 132~ 13.8~ 139~ 151 ~ 159 K 16.3% » &K
PR S pE HUR H 2B AR NI (R —) - MEELR R PR AE TRy i Ry o]
VERESE S R BRI AR » IEAN - IR BRI ER Y B thERICR K=
R 82 > 3RR 124~ 14.1 ~ 154~ 17.6 ~ 19.8 % 21.0°Brix ° 4iE AR S IETIELE
o REGARRIGZYE S E R 15.1%5 (PR A EZ Y& & 17.6 °Brix
BERRF R B MEUAIBTE R 0.8 Hi SoREh ~ SREELYEE 500 g LU b > REMHFRAENEARZH.
REHEEIES - RATEE 149 kgem® > HEFEME > WATEREERL o KIL > 43
REGEBSRMETAD MR BB NEENERZYE S EE 15%LL B TR a9 1
P RE R RIVE Z ERS SR (LEIR - BRak N EABRRE IR S
il AR TR a1 B SRR ENVE Z HIl - EIE G EHIPRICRF - 2
THREWENRER -

PN

1. SHEFS ~ PREEES - 12255 - TREREL - 2013 o CHIEERE MAHR A FRE - H26-41 -
CREREER - 2N BIGHITE 156 5E -

2. BREARR - 2020 - CIRFRETVE PR ERIERIE - EE A > 201 » 24-29 -

3. SRmEL - 2016 - FCRBRIRBIRE R RN IRET - ERERER RS R
#0685 1-14 -

4. SRR ~ FRRRER - TEE - BT - 2013 o CUEIRUGIBIREE o H42-47 - CCREEE
IR - 2@ EE RIGHOTE 6156 5F -

5. BREANA ~ S - B0 - #HEE - REU - SR 2T 1 5P 2 F - E1E
RN B S Tt sE » 1350 19

6. TR © 1979 » CEARPRIIRFE SE16 & -2V B e - B4F > 29(13) » 17-19 -
https://kmweb.moa.gov.tw/redirect files.php?id=121816.

7. EIEHS - 2024 - ESEGTEREH-SiEtE TR T 113 4F -
https://agrstat.moa.gov.tw/sdweb/public/book/Book.aspx.

8. BISHicE « FAIK - 1993 - ERFERULE SEHBRE et - HHBIRETR -
3511-13 ¢

9. Amin, M., Malik, A. U., Mazhar, M., Shahzad, I-D., Khalid, M. S., Ahmad, S. 2008.
Mango fruit desapping in relation time of harvesting. Pak. J. Bot. 40, 1587-1593.



84

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

EPEEEN BIG FR i — Nt

Freitas, S.T., Guimaraes, I. T., Vilvert, J. C., Amaral, M. H. P., Brecht, J. K., Marques, A.
T. B. 2022. Mango dry matter content at harvest to achieve high consumer quality of
different cultivars in different growing seasons. Postharvest Biol. Technol, 189, 111917.
Felix instruments - applied food science. 2019. Using dry matter as a measure of maturity
& quality in mangos.
https://felixinstruments.com/blog/using-dry-matter-as-a-measure-of-maturity-quality-in-
mangos/.

Jomngam, P., Julius, I. P., Shiesh, C. C. 2016. Mechanism and physiological changes of
lenticel damage in mango. Horticulture NCHU, 41(1), 1-13.

Nassur, R. C. M. R., Crisosto, G., Freitas, S. T., Boas, E. V. B. V,, Lima, L. C. O,,
Crisosto, C. 2013. Dry matter as a quality index for Brazilian mangoes.
https://ainfo.cnptia.embrapa.br/digital/bitstream/item/84767/1/Sergio-2013-2.pdf.
Pasquini, C. 2003. Near Infrared Spectroscopy: Fundamentals, Practical Aspects and
Analytical Applications. J. Braz. Chem. Soc. 14(2): 198-219.

Walsh, B. K., Guthrie, J. A., Burney, J. W. 2000. Application of commercially available,
low-cost, miniaturised NIR spectrometers to the assessment of the sugar content of intact
fruit. Aust. J. Plant Physiol. 27:1175-1186.

Saranwong, S., Sornsrivichai, J., Kawano, S. 2004. Prediction of ripe-stage eating quality
of mango fruit from its harvest quality measured nondestructively by near infrared
spectroscopy. Postharvest biology and technology, 31, 137-145.

Slaughter, D. C. 2009. Nondestructive maturity assessment methods for mango: a review
of literature and identification of future research needs. University of California, Davis.
Subedi, P., Walsh, K., Purdy, P. 2010. Determination of optimum maturity stages of
mangoes using fruit spectral signatures. DOI 10.17660/ActaHortic.2013.992.64/Accessed
December 10, 2025

Subedi, P., Walsh, K.B., Owens, G. 2007. Prediction of mango eating quality at harvest
using short-wave near infrared spectrometry. Post. Bio. Tech. 43: 326-334.

Walsh, K., Anderson, N. 2016. Factors that influence dry matter. Australian mangoes.
https://www.industry.mangoes.net.au/resources/resources-library/factors-that-influence-dr

y-matter/#.



FIFHIERE AR B A E ME FR IR & TS0 SRV E Z SRUIEVETSIE 85

Establishment of Harvest Maturity Index of Dry
Matter Content of Mature Green Fruit of Mango
‘Taichung No. 1’ Using Near-infrared Spectroscopy*

Meng-Sung Chen ** and Ching-Yu Chou *
ABSTRACT

Mango harvest maturity is a significant key to the determination of fruit quality. Mango
harvest in Taiwan mainly depends on appearance and growth days of fruit. Nevertheless, the
consistency and stability of fruit quality cannot be ensured due to the differences of variety
characteristics and cultivation environment. Mango ‘Taichung No. 1° has a unique flavor and
can be harvested for mature green fruit. This experiment discusses the correlation between
the dry matter content at different growth days and the total soluble solids content at
completing ripening by using near-infrared non-destructive fruit quality measurement. The
objective of this study is to establish a quantitative index for harvest maturity so as to hold on
to the best harvest time. The result shows that the mature green fruit of mango ‘Taichung No.
1’ has a highly positive correlation (R?=0.9048) between the dry matter content at harvest and
the total soluble solids content at completing ripening. The D110 treatment shows that the dry
matter at harvest is 15.1%, and the total soluble solids content at completing ripening is
17.6°Brix. In addition, the rating of resinous latex burnt from lenticels is very slight, and the
weight of fruit is above 500g. The peel color of fruit also changes smoothly, and the edible
flavor is good. Therefore, the dry matter content of mature green fruit above 15% will be a

reference index of the harvest maturity for mango ‘Taichung No. 1°.

Keywor ds. mango ‘Taichung No. 1°, near-infrared spectroscopy, dry matter, harvest maturity
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PEBERLHES 2018 4 5 H 8 HA#RE -
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1. ¥EHREUHFH(ToMV) ~ BREFEEARBEERZ(ChiVMV) ~ B82E Y i s(PVY) 2T

PR E © TR 3 N2 0 #ETER 25-30 K 0 HEMRERE 3-4 [ R EREE
F Z et o BIETT N TTREfE - fdie it tE R EREEmD - DINRTE SRR % - fE 58
R ERIHEHERN A TR IR W R - R EmE(R) R 24 B [REREER]
— i 7 PR 7 FOETT SR R - 1 B AR A 0E S E %I (Enzyme-linked
immunosorbent assay test, ELISA Test) 5 =0 TAgH - BfisE HPURERE - AR iER
WS YR IR PUR R L T TE R R PR — 20 B AR (F ELISA
FeoHl - FFTCETT DURMRIESY » PURRDAPUREMRG BB R 2 5o thFRoR
(Resistance %) ° FEfdEHE T B\ 5 ToMV P 1511 ~ ChiVMV P714 F7 PVY P311 » &
Ryaogn P O ERAH A B Bl 2 R - BUR TS 76-100% 8RR B0 i 51-75%
TERREDURME » FIE : 26-50%FERREDURME 5 BUR © 0-25%IEREDURM: -

. FIER(PC race )FURMERRE * IEYIMRHETRT 72 1277 - B8 4.2x4.5x 5.5

em > 5 ER DL RCBD 56t > Eanffi(F)3E 24 Pk > §EE 12 P YElR 25-30
K(3-4 |7 BEEF » EERE L Fam gk O R AR A LAY PCIES (R AY DERK S ml
(10> spores/ml)FAMEAFARES » BB SR I 25-28°C » G HBK A DIGER
HHERIE FrpiiE 7 1421 RFFEMSAEEEIF (Disease severity rating, DSR) -
T B EE A S DI IR T3 DU Z ZERR IR 1 57 By 0-4 8 ST 8K - 0 SRRy feNafal -
1 S By THELUR 2 FEEREAEL BIEE 1-10% » 2 &R T-EELUT 2 ¥E8 R EL il
11-50% > 3 & Ry THELLU N Z ZERTIRALEL A 51-100% - 4 g B EEMEE T E
SAEMRSE T - MELARERELR 21 REFENTUARER B - TR (Resistance %) LLHTA
TEPRGERAREIE R Z O PERFOR - HIHEMER SR 21 TIWEERIR Ry 0 SAEPR(SHEHE
FTEPRAYE 7228 - JUA RIS 76-100% ERRELGURTE © tit - S1-75%EPRESUR M |
L © 26-50%FEIREGURME - BUR * 0-25% ERE DU -

- AV Z A GE R BW) ZGUm PR E © M 1B 3 N2 - fEfdR 26-28

Ko A EE 4-6 K5 > HIfS A 28-32°C Z IR EERHiF - HRRE A 3-5 K&
G 17 [ B PR » s [ B Ry i P OO B AH 4 (B 2 BW (PSS 71555 — s (LAY
AABARL3) - BEEIF AL R () AR - FEE 12 8 - BEET RN ERE
PR 1-2em iz - VA2 - ETEIRGEE - (EEREEREIRES GO - BiEaT
fEA 30 ml (10° cfu/ml) BW (PSS 71)E;R0#E{ THEME - /1% - (AR ER 28-32C >
TOREEHEA - PEER BN SRRV RIS, - FEiE =2 > LI5S 21 RZEHESS



T & R 15 H L 91

R Bt 8E - B J77AMRET Winstead & Kelman (1952)a At FEAE ST 5y 0-5 4K -
FERER o O BN ~ 1 4k | SR M ~ 2 80k 2-3 R EEE 0 -~ 3 4R R BRTEImHT
TSN HepER B - 4R BFTEER BFH - K S RAESERZERIET - HUH
RGOSR TEARG S REEIE MR 2 B 77 EERF R (Resistance %) B[IFEE % 55 = 1B S0 1
TR (GRS FH & - PiR{4TE 76-100%IEE EHURNE - Jif ¢ 51-75%FE Rk
HPUmiE 5 FIEL - 26-50%FERR EHURTE 5 B ¢ 0-25%ERR EHTm M -

4. MEMEPERFEBS)IURTEME « RN 3 N2 - fif#E% 26-28 X fFERE
& 4-6 ARTER - AR A (infiltration inoculum)#E1 5 [ B RETE - I B Fy
SRR LA Sy B4R {2 BS race PR(XVP182) (10° cfw/ml) » 45 £ (Fl) 137 6 &
B BEE 1 PR BRERF PMEMRE S DS BE NME L W8S L DASHEDE AR -
HERRINERFIERGIER 1.5 cm AYHEIE - B8 | RIRFBFEEXREY - 28
1% 66 /NEF o FREEUREE RIS E RN @ RGO EERME % - BHE LT - HURm
T PR 2R AE S E - BIAHAS 2 ISR EHE (LI S (necrosis) » DL T+ B¢

"HR | =+ BURSER AR E2ICEIR > DL - 30 TS ) RORGER -
(Z) EZEMEIRE
EEM R SR R I A 2 B S e © 7 AT SESN E R gt

H g = DL T EORES « iR i E o il 2019 - 8 H 16 H F 2021

3 H 9 HEpdEkEr - sliptk @ T 2 @ 5E5EH(RCBD) » &infd 3 S

EE{E 40 % o BEE 1.5 m > EE{THE - BEEE 22.5 cm o FHEREREERRELYS o i a BB THAE

HEYIIREE R AR B WO At FH 881 T ISR B R R (iR B e T b A s T

AEERE R RIS - FEEMIR - BTERAE - SRERGRRE - AR - ER M

RS EMANETHE  WitRE adong: 1 98 FIE IR fE SPR-101" 2 T EEIE 2

REEFEEEE -

7N~ #RET AT
aiet =R DU/ N 72 B (least significant difference, LSD)ER#ESE 48 » R EG
TefEI S Y% KAERY > BICREABZZER - HEt o iikEs FCoStat -

SR B AT 5
— ~ MHEEFHE
SR B HVBA LRI E T 5 {H E(Poulos, 1994) - BINEH N E ZLIEFR TS At
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> ALEEHR AT Ry Ko o HTAR AR Z BER ool 2 S R R — i > S AT RS 3

B EMEAR - B~ RIUBRE R B R (3 » 1982) » [NELHI R MRS 25 Rl i
A Ry 25 B AR 1 2 B2 %2 F-E(Banerjee et al.,2024) - Ryefffinign /0B85 2
SHIERESC L 3 > 2017 MEf TRESC R S EE B 5N RO > LA SPR-101” Ry ¥ et it
AEFTELE - HARI R SRR D BER 2R RSB - RS EISINTEA B R EM
AEER A (RREEE MR TR B ETB TN ERER R A E - WG
5 K Z SRS & - KA ~ EigR PO S e P (S ZR AN AR R A S T R B 1
ik~ HEREE RESR - LEBEHEREEN ZTEALOHFEREES - BFECCAIS32T »
CCA15332 ~ CCA15335 ~ CCA15337 ~ CCA15338 ~ CCA15341 ,CCA15404 (£—) > il
TR AT B R S R AT A SRR Ik, -

RS S > 6T AR » A% CCA15327 ~ CCA15332 ~ CCA15335 ~
CCA15337 ~ CCA15338 ~ CCA15341 Fz CCA15404 5 7 (| § %2 4H & 1 » CCA15327 J
CCAI15335 B L E A #1602 7E L [ » CCA15337 ~ CCA15332 ~ CCA15337 ~ CCA15338
F:CCA15341 493 B85 10-13%r - CCA15327 ~ CCA15332 ~ CCA15337 ~ CCA15338
ZEBERFENEIR T > TCCA15335 ~ CCA15341 2 CCA15404 7 8 28R Al L I s
FEAHAT - BUR AEZHSGH AN ERR S MAHARFIRRE > WAEFIRE - ERE
FeEE B AR E T8 R AL R UL TR SPR-101 BB 17 > JREEUR NI S 240
REA A S B e B VR D SR BB E MRS IR A R il B B B PR R TE
BLTEFLHE
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Table 1. Evaluation test of pepper hybrid combinations
Fruit weight Fruit no. Yield
No. Code no. (@ /frui‘g no /plt (t/ha) Selected

1 CCA15327 179.9 £ 41.9* 10.4+6.0 33.1+13.8 \%
2 CCA15332 155.6 £52.5 12.0+4.1 33.0+9.6 A%
3  CCA15335 162.3+42.6 7.5+4.6 220+ 143 \%
4 CCA15337 145.8 +42.4 129+4.5 31.0+10.5 V
5 CCA15338 149.1 £ 50.0 13.1+6.1 33.6+7.9 A%
6 CCA15333 130.6 £ 52.8 10.7+5.8 252 +82
7 CCA15341 149.5+47.5 10.6 £54 263+12.3 A%
8 CCA15404 138.4+57.0 8.7+£4.0 20.2+7.0 A%
9 CCA15355 110.9 £29.1 11.3+4.8 19.5+10.0
10 CCA15364 106.4 +£22.2 122+ 6.6 21.6+9.0
11 CCA15365 120.4+32.4 9.1+4.5 20.7+ 8.5
12 CCA15366 116.1 £26.8 17.8+9.3 30.2+10.3
13 CCA15367 120.2 £27.9 10.3+4.6 20.6 £ 8.6
14 CCA15371 108.8 +37.6 59+3.1 13.7+ 8.4
15 CCA15376 120.5 £27.1 10+4.2 20.7 £ 6.1
16 CCA15412 132.4+31.9 11.7+4.6 26.5+7.8
17 CCA15435 127.4 + 53.8 7.7+43 18.4+10.6
18 CCA15454 124.8 £25.5 9.6 £8.0 209+ 149
19 1507-7005 (op) 80.1 +£32.1 142+7.1 19.6 +£3.7
20 SPR-101 152.1 +38.4 9.0+4.1 239+11.8

* Values are means + S.D.
Sowing: March 15; Transplanting: April 20; Harvest: June 22, June 29, July 6, July 11, and July 20,
2017.

*ﬂ%&l“__“i_k init

PR Ry N 2 A R S A ERR 30%2E - WLIEL
BS ™ E A Ry L EARIE R - SRR G A R IR M AT AR - N EREEE
SWEHE AT REERE > WER « AEE s T E A HEZE M (Dagnoko et al.,
2013) = 2017 F AL 7 (EFEMEHS - 1L 2018 FAERRRERAMER LR ELR L
R 2 TR AR R E e o I DARZ R H i A A 2 AL R ARU SPR-101° Ry

et e o MR R A PRSI R 2018 42 6 F 22 HZE 2018 4= 11 H 15 H » 3£ 10 ZUERUR
FENE R R BRI By 2018 A2 6 H 22 HZE 2018 4£ 9 H 15 [ » 4k 5 ZURU - %ELT?EE‘
U ERS - EEMRBREMIN - HRES EESERLE - REVHIREESREDT -
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(S LT A W s i T & > SR e A R o el By B 2 1 (E R R > 8 iR
RIS R - REFRT CCA15337 Fr CCA15338 B dlie sufdizs 2 ob - Hep &
fel B B B R R R - A S infE R CCA15327 ~ CCA15332 ~ CCA15335 -
CCA15337 ~ CCA15341 k. CCA15338 Z BLEFEHE B s i IR il s - AR HE:
TSR < SRR A R N H B R R CCAL15404 SREFFETIGEY  Hik 6 iR T
fff < M CCA15404 HfE SR B HH i Hax 25 iE R A B I s g = R (R ) -
GEREUT > WisBp S DL CCA15404 fFE T iy - HELH IR S fedid 22 BERN) - &
KGR TMREE ~ TR E BRI R E ERIVE TR AR - BUR CCA15404 A ELpg2E
EEVES] > MBI R E R EE T s R E &5 -

Lraal s R ] /> CCA15404 3k HE SRR E Sl Y » BUrELEFEL
& H FRRERE MO RIFEENE - AN 2R R SRR E N R ' S
BUNHARAEIRIEN T O EHRE - B RFRREEN - WAEENS - WA
AP RER R B s pl i e SO BBy - A AR E S BB A UES -

AR EE Y 2019 ST > BiYAHE—TDHERD 2018 SR HiFUH A
CCA15404 7 FEMEIR R EERI - B HER BN A ERIME R L R EEER
ZHREERE > W LIEHSPR10 1 By ¥t S feE o BHARUR S ERIIEY) - Bt R R A
PRUCHART & 2019 42 6 H 11 HZ 2019 4F 11 H 19 H » £ 20 TR 5 SRk A BRI EAR
R 20194E 6 H 18 HE 2019 4 11 H 10 H » 3 8 ZERU B MR S E E PR A4S R
T~ W EEIE 2 CCA15404 > fE5R 8 ~ B - B9 - REHE - EREEHER
B B B IR L - SPRIO e 72 B (R 1) - A EABn4E FAkRD - CCA15404 jA7E
ERRUTAR RS e 0V E S R NS — B0 BUR EE TR T B REFIv4ER
FPEMEBERRMTZE o bhoh » HERAIRIR ISR E - BURZ A TE st/ E R T
(B BIBEDMEIEN: - 4t ERsE B a4 - CCAL15404 FHE B EERBWEMNIBEZE » Bx
HAT R Ef LS B 2R EH AR S A rh AR IEH 2 V8 ) B s EH B S8 L e B
Bt EAEEL - SR FEEEETE RS R E B IR GE » R a4
B & hEnEk 157 -
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Table 2. Fruit characteristics of primary regional yield trial of sweet pepper

E =LA R b =154

=z B

R REMIR

95

. chation Yo Code Fruit weight  Fruit length Fruit width Sweetpess
(Xinyi Township) (2) (cm) (cm) (°Brix)
1 SPR-101 217.2+54 9.8+0.1" 87+0.1° 45+0.1°
2 CCA15327 239.2+10.5° 10.1+0.5" 89+0.6° 5.8+0.2°
3 CCAI15332 195.0+31.6* 11.4+02° 83.1+02* 6.7+0.3®
Mr. Lin 4 CCA15335 191.5+113*  93+0.0 85+0.6*° 6.0+0.5
Greenhouse 5 CCA15337 163.9+17.0° 12.8+0.1* 69+0.1° 73+0.1°
6 CCA15341 156.1+35.0° 84+0.8' 82+0.7*° 7.1+0.5"
7 CCA15338 222.8+30.8° 109+1.1"™ 83+02* 6.1+0.3°
8 CCA15404 2375+21.6° 9.9+03" 88+03" 4.7+0.0°
1 SPR-101  2454+16.7"* 87+0.5° 9.6+0.1° 55+0.5°
2 CCA15327 241.5+163® 11.5+05* 85+0.1" 6.6+0.1°
3 CCA15332 210.6+4.7® 11.0+05* 8.6+0.1* 72+0.1°
Mr. Luo 4 CCA15335 2334406 11.1+1.1* 85+0.1® 6.9+02"
Greenhouse 5 CCA15337 179.5+11.9° 123+0.6° 7.1+0.1° 8.0+0.6°
6 CCA15341 221.7+18.0® 104+0.7° 85+04® 74+03®
7 CCA15338 2193+133® 10.1+03* 84+04> 67+03"
8§ CCA15404 252.0+14.4° 109+0.9" 89+0.6™ 5.5+0.5°

“ Means with the different letters within column are significantly different at p=0.05 by Fisher’s Least
Significant Difference(LSD) test.

Values are means + S.D.

Transplanting: 2018.03.07; Investigation: 2018.06.22
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= HR B EESAR L EE
Table 3. Yield of sweet pepper primary regional yield trial

ng?foin No Code Number of fruits Yield per plant S;l:i?alr):r
TOWIlSi]lip) ' (no./plant) (g/plant) (t/ha)
1 SPR-101 12.3 +0.5% 3002.5 + 88.4*  120.1 3.5
2 CCA15327 9.2+1.6° 2201.7 £240.0°  88.1 £ 9.6
3 CCA15332 13.0+0.3° 2732.5+123.7° 1093 +4.9°
Mr. Lin 4 CCA15335 10.5+3.7° 2461.7 +£876.8°  98.5+35.1°
Greenhouse 5 CCA15337 12.6+ 1.5 2275.0+£419.6°  91.0+16.8°
6 CCA15341 11.9+2.1° 2658.3 +685.9"  106.3 +27.4°
7 CCA15338 10.1+2.7° 21912 +467.4*°  87.6+18.7°
8 CCA15404 13.1+0.2° 3307.5+491.4* 1323+19.7°
1 SPR-101 47+ 1.0° 1025.8+201.5°  41.0+8.1%
2 CCA15327 28+0.3° 675.8 +31.8° 27.0+1.3°
3 CCA15332 52+0.1" 1020.8 + 137.9®  40.8 +5.5%
Mr. Luo 4 CCA15335 45+1.0% 872.5+248.7°  34.9+99°
Greenhouse 5 CCA15337 3.6+04™ 590.8 +119.0°  23.6+4.8°
6 CCA15341 43+04% 657.5 +90.7° 263+3.6°
7 CCA15338 33+0.7% 735.0 + 56.6° 29.4+2.3°
8 "CA15404  5.7+0.8" 1345.8 +71.9° 53.8 £2.9%

“Means with the different letters within column are significantly different at p=0.05 by Fisher’s Least

Significant Difference(LSD) test.
Values are means + S.D.

Transplanting: 2018.03.07; investigation: 2018.06.22
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FHfl & a1 5F B s SPR-101° B2 R 2 Mk > sPAEETThiE -~ #heE

T S MEEIRBE R 55 < PUR M FATHER L) » BUn W i BA AT @A - (REEPE
FE Y L fE R € 15 BH (The International Union for the Protection of New Varieties of Plants,
UPOV) AR Z B & MR o i IR Al BB Y i e e 2 R 2 sl e U7 A d e R A1) 3
& aigR 198 E R TR/ M4.2 £ 0.0 mm) ~ BT THIE8.5 02 g) » THEGB.0+0.1
cm) ~ TEEET(1.1 % 0.1 cm) ~ FEES(AE20HI77.0 + 2.0 cm 5 AT24HA109.2 + 3.4 cm) ~ BEEL(20.3
+1.9 cm) ~ EEIfEHE(6.0+0.5 cm) ~ EErEKL(1.4+0.1 cm) ~ ETER(16.4+ 1.5 cm) ~ BEE
(8.9+0.9 cm) ~ TEFHE(9.2+ 1.2 cm) ~ fEMAFER(1.4+0.2 cm) ~ FfFHFE(B.1+£02cm) ~ F&E
(149.5+74 ¢)~ iz KEE(188.6 +13.0g) ~ FH(7.6+0.2 cm) ~ FE(8.0 0 .2 cm) F R A
JE(6.3 £ 0.3 mm)ZMIREEE T e 8 2 AR (R 72 BUAT R e SPR-10 1 B 2 e
ELAEEAGEE 1.6 B & dhoiign 152 n]RE<2 1Y 538 SR R B R AR Y et o il BB SRR JEE
N G H Bk 1R 122019 202 1A MR A slBgal & R AR (offtype) tHFREL
FNR 1% > BURIREEN M RFR A —20E - MR E R — i Efa e < BE 7
AT MEEEEN R EREERR - EEEMEREEER A S E(EY s B A
T RETIH) - B G ook 157 RfE s —mid » 2018-202 1 R T 2 & THE
B B (S AT — AR S P AR 2 2 Ac e - » HUMEmAE2018-201 95 #E 1T 2 W) 4R R s 4R L daand
BREi12019-2021 1T M N E S R HEUR - REFRI G REALE R MERT

EARER - HRHESEMEIRE R -3 Rit#EwZmE R e -

T WIS T 157 BSPR-101" A2 7 MHik
Table 7. Different traits between pepper '"Taichung AVRDC No. 1' and 'SPR-101'

Trait Taichung AVRDC No. 1 SPR-101
Weight of thousand
seeds (g) 85+£02¢g 80£0.1g
Plant height Green maturity: 77.0+£2.0 cm; Green maturity: 67.8+1.7
(cm) Red maturity: 109.2 £ 3.4 cm; Red maturity: 95.4 + 3.3
Phytopht(:}fl,ocr;l capsica Moderately resistant Susceptible
Chilli veinal mottle virus . .
(ChiVMV) Moderately susceptible Resistant

“Disease-resistant: 76%-100% of plants are resistant; Moderately resistant: 51%-75% of plants are
resistant; Moderately susceptible: 26%-50% of plants are resistant; Susceptible: 0%-25% of plants are
resistant
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I B o1 9T RE PSR- R T O EE o SPEHENREERE R
Fr—(EHE— AL EEH LT - BRI SRR T EEH 6004 Rz &t » A3 H _EA)
ZE6H MAPMEITEM © P8 H A £ IR HEHETEM - H skl 2 J7 A
B RIPwIE ~ REE150-200 g~ 3-40% - HRWE > RE-FEEIUE - fufEfe R
BAGNE - HERHEE > S E 2R - BINEHECEEEBE T HEWEE G TR
THIV &R - BiSpanE R ERIRK - AEESEGURN > PTEmREUNE M EREY
TR BRI EERDE U 5 R A B0 - ELE H Al P 2 S feiAe < AL el AR e e =
V877 o ALIEER 2022412 H 23 H HUS R BBV an i (A TR FE 55 A 029565F) » ARG
RSB N R 3R > BT EHERT - SME R BN R A A Al 2 23R4

e

B — - FRCEHLEE 1| 9P A RS HEE -
Fig. 1. The sweet pepper ‘Taichung AVRDC No. 1’ has strong vigor and high yield.
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Fig. 2. The sweet pepper 'Taichung AVRDC No. 1'is a square bell pepper
that turns from green to red.
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The Breeding of Sweet Pepper
‘Taichung AVRDC No.1'*

Yu-Heng Lin > and Shih-Wen Lin °
ABSTRACT

Capsicum annuum L., commonly known as pepper, is a solanaceous vegetable of high
economic value. Based on the presence or absence of spiciness, it is categorized into chili
peppers and sweet peppers. In recent years, Taiwanese dietary habits and cooking styles have
become increasingly diverse. Consumer’s demand for sweet peppers has also risen annually.
By 2023, the total cultivation area for sweet peppers nationwide reached 1,112 hectares. In
order to breed new cultivars suitable for production in the environment in Taiwan, Taichung
District Agricultural Research and Extension Station cooperated with AVRDC-The World
Vegetable Center and successfully bred a new cultivar of red sweet pepper with multiple
diseases resistance and high yield, and named as the sweet pepper 'Taichung AVRDC No. 1'.
This is a F; hybrid cultivar, the fruit is square, green turning to red, weighted 150-200 g. The
pulp is thick, the fruit surface is smooth and shiny. The fruiting is continuous, and the yield is
high. It is resistant to Tomato mosaic virus (ToMV) and Potato virus Y (PVY), and tolerant to
Chilli veinal mottle virus (ChiVMV) and Phytophthora capsici (PC).‘Taichung AVRDC No. 1’
was granted plant variety rights in Taiwan in 2022 (certificate No. A02956). This cultivar is
expected to be promoted for domestic sweet pepper production and aims to become the top

choice for cultivating red sweet peppers by farmers.

Keywor ds. sweet pepper, Sweet pepper ‘Taichung AVRDC No.1’,F; hybrid cultivar

! Contribution No.1111 from Taichung District Agricultural Research and Extension Station,
Ministry of Agriculture (TDARES, MOA).

? Associate Researcher of Taichung District Agricultural Research and Extension Station,
Ministry of Agriculture (TDARES, MOA)

3 Assistant Researcher of AVRDC-The World vegetable center

"Corresponding Author: Yu-Heng Lin , Email: linyh@tcdares.gov.tw
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