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CREH/NAEE sty THEELSE,  EmBs TR o Bl 15k
FRME BRI R B R RER - ISR L R E B G E Rmn % - E
BAEEIMIFEIEE ~ MREER - EEUEH HMN - mEMEER T a2
F o SRS EEE 2.87 mg/g DW - B IR F I 58 (MLS-02) & - 2R B OR{EEzE

anbE 5%

RS AT - B ~ EETERY
S IN

e-mail: jswang@mdais.gov.tw

—

LI} =

FIFC (Lycium chinense Mill.) Fs#iif} (Solanaceae) fAC /& (Lycium) 2 248 »
LN SERESE B R ffRallsy - SRS HIEREE - RIKE » HHERRET - MfC =
AR BRI ~ DR~ thPE - BRPE - HERRER DA PR ~ EE - EERFRIEE R M
& - BEAEE - HAKEONAFRET80R HEAE - 28R A KR 4 FER e LT
£ (FSE > 2008) o SSEUARFEAM AT G A ZEEMIT (L.barbarum) > WEH & H
FIfEEs e (E% > 2008) - fgfc Bk al R - HEEWMC T -
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TG > AR ARy K2 (8 - AR Rl - Fgfic B AR B £ - D E &
> MEE MR LR AR E » AR5 2002 FRIAMACREHEIE - FIlA
MR EANEE MO ER  HEEREEI NSRS - SEHRERE D
W EARENRE 28] > BRCATER & TAVICIE BHEE T 1A - ffciEd &
HXMEMEAEZR » W%k EL (Chlorogenic acid) ~ =& E (Rutin) ~ LLIZEH; (Kaempferol)
E3Z 0% (Betaine) ~ T 2 (Lutein) 5 (555 > 2004; F9%5 > 2010; &5 > 2011; Dong
et al., 2009; Jing er al., 2009) - &LEINSMATEIEH, - MFCEE AT gE BA FHETTNE - 546
BRIMAE S/ #ERS 1875 7 B /B TR REMEDAL (5REF - 2008; JT.5F - 2013; Kang et. al.,
2010; Yeh ez al., 2008 ) > H o FHEfMUHE F8RREERL 7> 1T 5 R EH e mm Bl L5/} (Kang
et. al., 2010; Chio et al., 2019) °

PIFIAC (L.chinense) #¢t5 fin % 1] 73 Ry Attt/ N BE R K SR TFEAR g (e A A - A
$3H 2006 FHE A BB S M 2 My AT TE I RE N TR > M B MO IR 1 T R
i F L BE P AC AL % MILS-02 > (HZESERUE I - (BAE MR RIRIR
FERRELR] ~ BT MR ~ PR N99FNER > AHIRERBEAGES o RAFHAES
AEEFRK > A5 H 2013 FEEFE AR S TIF > &7 m AR - FE s - 8
SR N SR IE RS2  SHFR BT / S ~ M 2R Re Or (i {7 [ HE T e 258
B o I an i 5 MR S R R BB A AR

PR 51

— ~ BURIRFELRF MERR A

FoEITRITC ARSI B - Y 2012 R TRAE R Z R MR A > DATE Ry
BAEETE - E 50 H AL 2006 F570 G & DU T F BH e AR T 2 BE AR
R B P 3 E S AR (0 Z VB TR S dng > HLEAR LT ZafE (MLS-01) ~ BERIHITS
fEAC (MLS-02) ~ BRI T A /440 (MLS-03) ~ &5 HHl 5 4940 (MLS-04) Rl fE
Fyfc (MLS-05) » fyfcia ki 8 HERIE - it A EAL (4-2-6)400 kg / 734 > BETRHY
4 6 Tk - BTIUE A B - (@5 Hmaas 2 e - BITE - EMIR
A RHAEHHAEE - B BY - BENR - BHERRED N A EEE - B
AT 2012 5 5 2013 SFHEHE 2 4F -
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FZREE (2010) - WA FEIAE 12 H5ERGEAS - HLHUS 481 R Agfc fe s i+ - PE1R ST
BT 2014 4 8 HAHETT MR - B 32 MRMEEE AN 2014 £ 9 HE
R DUSET T2 458122 » TEMEIEEEE 1.2 m » BRIE 60 cm @ R EEIEHIAC B TS
B2E T o A 2018 4E DL 4 SEA AR BER A B R IC B I FH R 5 58 A R 3RUAE Ro) 2
SEALEA] - #E%E 102-CI1-01 ~ 102-CII-03 ~ 102-CII-04 ~ 102-CII-07 ~ 102-CI-02 ~ 102-
CI-03 ~ 102-CI-06 Jz 102-CI-08 » F:&1 8 #R{E A8 J1it 4  [AI4E 8 HIEEY% - A
PR (4-2-6) 400 kg / Sy HUL[ERERREAZEHIE - FETRIN 6 MB1% > BIHUE IS4 SHER -
R i EA0R - #75  TEMWIREE > NEHEB EESE - filE - WRE -
HEE - ER - BH - EE - EE - g REE - aHERES - SlEERE
FE LR FEEREEE » BRI 10 KLl o H o RSB (%) Ky ZBEHUHT 4 BEVE R
AL 40 cm FFE N RIBREE A E AR > M 8 EEFHEESHE T 5 (2011)
EF > A LDUAM 90 FEA i HTET R RS - FERIN 2019 4£ 7 HIR B #ETE
FAFEEEAER - SHE 6 BRI IR SR B R AEEL 1~5 HE B R HEFAE
J1HE% 0 1 AURAAZFREJ MK » 11 5 RILREAZFRE JIs » BlERiEsE SRR — -

T MfCET oL TR | SR A
Table 1. Breeding process of vegetable boxthorn variety Miaoli No.1

Trial Time Treatment
Parental traits Autumn . )
) Parental traits observation and assessment
observation 2012, 2013
L Cross-hybridization among selected parental
Hybridization Autumn 2013 .
lines
Line selection Summer 2014 Selection of elite lines and comparison
Field observation Autumn 2018 Elite lines observation

Early pruning (July) to observe new shoot

. . Summer-autumn  formation in summer high temperature.
Field comparison . ]

2019 Evaluation of pest and disease damage and

quality assessment

Nomination committee  July 2020 New boxthorn variety “Miaoli No.1”
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2% Mocan et al. 2014 AN UED > HEHAK 8 IRMERB IR AZER -
HEEZ (50°C, 48 hr) (RN - EEA K 8 BRIE BB i & o FEHL 0.1 g B2 AR R FY
15 ml 23T WALA 70% 282 10 ml > B 60°C #BEER KA 30 min #E{THE
HY > SERIREEM L 4,500 rpm By 15 min U FJE/RE & 10 ml {E R &85l -
Fir A UK B 48 28008 (0.20 um) (RAEITEE T - it R ELAR IR [ 2 S 20 E i
(HPLC) 535347 o BHE 53 HTE PR s EEHIE 3 K -

( =) HPLC 57734

ZEH ~ W E -~ GEFEBZRC T HPLC 5o 73 M 77745275 Mocan et al. 2014 273
M7 AR HIMETE - HPLC S2EFR{F: - /o rEHE - C18 (250 x 4.6 mm, 5 pm; Kanto
Chemical Inc.); BEAFARERAE (Hitachi L-2300); F55 : 48°C; UV f# 125 (Hitachi L-2400);
S 330 nm HEF 17.5 min £¢ 370 nm ; =EREE (Hitachi L-2130) 5 R EHELEER
BfH A: methanol ; B acetic acid 0.1% (v/v) F¢ 4R EREE @ methanol #246H 5% 2 35
min ZEPEREAIZE 42% » 2 1% {755 42% methanol 3 min » A 2 min N LUBEE D] 5% ;
i 1 1.0 mL/min 5 JFEE 20 pL -

S N ERET

2012 FHHaRETIACIR AR E - 5ERk S R T R - BREs
FrEATE - EEZHTT R EP UINEY £2EHEHE - R RE T 2.60~3.87 cm
B11.29~2.31 em [ » B T HERIFEMIAC (MLS-05) 5 > EL i AR 5 it 2 BV 6%
EARBEEE (F2) - Ko OIS (MLS-02) BA AT ~ SAEBE -
EHRZ HMEABEREE S © e ERfafcamgs N A F 553 EHEA R
HEFHEFRESI5RAY BAFIEIR o NIE - B8E B 5 AT (MLS-02) B i
& (MLS-05) {E Ry R 2 CEBRATER (B —A~B) -
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Table 2. Breeding parent traits of Lycium chinense

. , ) Thornless 100 leaves
English Leaf length Leaf width Petiole length

Sources Leaf shape shoot length weight
code (cm) (cm) (cm)

(cm) (g FW)
... Broadly

MLS-01 Miaoli 3.86+£0.48 1.45+0.32 0.37+0.09 15.4+7.6 9.54
lanceolate

MLS-02 Miaoli Ovate  3.8740.43 2.31+0.28 0.42+0.10 16.9+9 .4 18.61
Broadly

MLS-03 Taoyuan 2.60+0.46 1.44+0.23 0.39+0.11 14.8+4.9 10.68
lanceolate
. Broadly

MLS-04 Taichung 2.54+£0.36  1.29+0.13  0.50+0.13 16.7+£3.5 12.49
lanceolate

MLS-05 Miaoli Ovate  3.38+0.51 1.96+0.26 0.40+0.09 all 16.85

11 2013 FEAR A5 & SE B AHERS » A7 2014 AR T8 A o Bk Bk
BN D2 MMEEEAENEFEKEETHME EEEZE - IkHMAEFRHE > 1N
2018 FEHHFE L 4H & MLS-02xMLS-05 1EZ A 32 R R EEH L = 42 B9 2 8 FRiMEST
B4 FaHEEM R -

THEZ 8RB AB /R RELR R > EREREHII 3.93~5.19 cm #
2.30~3.03 cm [H] ° i Z[EAE RIAE S R AE » H 2L 102-CH-07 Bl 102-CI-06 A]
2 SR EOR 1 HAth fn 2 SR R R FE R % 2.57~4.70 mm - 255 AT
37.3~90.9% [ (£=) - {Hi:% 102-CII-07 Bl 102-CI-06 [EIS A5 A A — fEf]
FIfE (MLS-05) A4 R AH B 5500 4 - B S AR ny BB A B s (K - Ak
BEEBEAA  FHFERE L SR BRI KEE TN 3.07~13.43
cm 1 0.37~2.47 g » LA 102-CII-01 %=1 102-CII-07 f21{& - FEEEE F o JF 15
ZATR 9.2~24.4 g » DL 102-CI-03 Fers > 102-CH-04 f7 & o A& B =a52E4E 77
Hrf 102-CII-01 Jz 102-CI-06 HARZFRE SR8 B s N S A - BURINE R T EA
RAFHISEFRE (RIU) - i 102-CI1-02 ~ 102-CI-03 LK% 102-CI-08 B4 ft il % EL &
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Table 3. Traits of boxthorn parental and offspring lines

K

YR =d =
KeFroEE

Variety/ Hybrid  Stem diameter Internode Thom Thorn density Leaf Léaf Petiole ‘Leaf
Lines  combination () length length o) length width length thickness
(cm) (mm) (cm) (cm) (cm) (mm)
MLS-02 4.2440.19 1.63£0.10 4.71£0.97 100.0+0.0 4.2140.42 2.84+0.21 0.45+0.08 0.78+0.11
MLS-05 2.82+0.28 1.63+0.32 0.00+£0.00 0.0+0.0 5.19+0.41 2.76+0.13 0.52+0.06 0.73£0.06
102-CII-01 3.87+0.43 1.36+0.19 3.09+1.17 62.0£35.6 4.84+0.72 2.46+0.47 0.51+0.11 0.77+0.11
102-CII-03  MLS-02x  3.58+0.30 1.30+0.09 2.60+0.69 69.4+34.4 4.29+0.38 2.56+0.25 0.50+0.07 0.77+0.04
102-ClI-04  MLS-05 3.06+0.32 1.48+0.11 4.70£1.21 37.3+£244 3.46+0.54 2.30£0.31 0.7240.12 0.51+0.05
102-CI1-07 2.91+0.20 1.54£0.15 0.00£0.00 0.0£0.0 4.06+0.46 2.58+0.22 0.86+0.13 0.71£0.07
102-CI1-02 3.09+0.27 1.66+0.21 3.40£1.04 71.4£26.5 5.04+0.49 3.03+0.34 0.69+0.14 0.80+0.12
102-CI-03  MLS-05x  3.14£0.34 1.85+0.17 2.57+0.89 60.4£11.5 5.05+0.32 3.07£0.27 0.79£0.16 0.84+0.07
102-CI-06 MLS-02 2.31£0.30 1.64+0.84 0.00£0.00 0.0+0.00 3.93+0.35 2.40+0.24 0.81£0.14 0.52+0.06
102-CI-08 3.37+0.18 1.53£0.26 3.20+0.61 90.9+12.9 4.76+0.26 2.65+0.15 0.73£0.13 0.6240.05
TV ~ AFCHIARELE TT n Z Mok — 4
Table 4. Traits of boxthorn parental and offspring lines-continued
Variety/ Edible shoot’  Edible shoot weight — Thornless shoot 100 leaves Summer
Lines length (cm) (g FW) length (cm) weight (g) shoot formation®
MLS-02 10.80+2.01 2.03+0.75 29.349.4 23.6+2.78 3
MLS-05 3.83+1.03 0.41£0.08 >100 21.3+0.88 4
102-CII-01 13.43+0.68 2.47+1.16 46.6£3.0 17.8+0.06 5
102-CII-03 3.90+£0.20 0.60£0.03 12.6£1.7 16.6£0.39 2
102-CI1-04 8.53+1.33 1.17+0.32 16.6+8.3 9.2+0.30 4
102-CII-07 3.07+0.50 0.37+0.04 >100 14.2+0.34 1
102-C1-02 5.90+0.43 0.74+0.16 59.3+2.8 23.54+0.81 1
102-CI-03 8.10+0.45 1.24+0.18 40.8+4.5 24.4+0.86 1
102-CI-06 8.95+1.34 1.05£0.32 >100 10.4+0.41 5
102-CI-08 4.97+0.88 0.71+0.08 72.3£6.9 20.3+£0.57 1

¥ The edible shoot is defined as the maximum young shoot that can be broken by hand-twisted
“ The summer shoot formation determines the sprouting ability in summer, ranking from 1
to 5 indicate low to high shooting ability
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Table 5. Evaluation of potential lines of boxthorn

Lines Evaluation

102-CII-01  More heat-resistant, Higher summer shooting ability, Short thorns, Long
edible shoot length, Lighter leaf weight

102-CII-03  Lower summer shooting ability, Short thorns, Shorter thornless shoot
length

102-CII-04  Long edible shoot length, Medium thorns, Lighter leaf weight

102-CII-07  More heat-resistant, Medium thorns, Shorter edible shoot length

102-CI-02  Lower summer shooting ability, Short thorns, Shorter thornless shoot
length, High susceptibility to field rust

102-CI-03 Lower summer shooting ability, Short thorns, Shorter thornless shoot
length, Strong susceptibility to field rust

102-CI-06 ~ Higher summer sprouting ability, Thornless, Short edible shoot length,
Lighter leaf weight

102-CI-08 = Lower summer sprouting ability, Long edible shoot length, Long thorns,
Shorter edible shoot length

FfCEE R & H RS HREENVER Sy - BIEmRLEY) - EEYE EHZE S R EE -
B DI R L E ey kR R P15 1 BAERY - FIH S RORE T & i I3 A
(MLS-02) ~ FEfIfaAZ (MLS-05) ~ 102-CII-01 ~ 102-CII-03 ~ 102-CII-04 ~ 102-CII-07 ~
102-CI-02 ~ 102-CI-03 ~ 102-CI-06 ~ 102-CI-08 = 10 {& ufd / ZHEA T2 & - 455
B AAmAERRLEY 2 E 888 A E HmABERK » R ESk R i
EH/RTF SN 0.84~2.87 mg/g DW £ 0.26~0.72 mg/g DW » 4:JHEE 1L 102-
CI-01 fZi5 » M==FEHILL 102-CI-08 A (E—A-B) -

KErEa5 8 102-ClII-01 A EZRHEFRE TS ~ MR ER - HEF MR
& REHE - AR DRSS BN EE - BARRN HACR R miE - HAJ e RER (H
ZC) o EFERL EHE BRES T A SR G E R o 7Y 2020 fFiEE
REHERREH/NIES  BHOZAEE 15 @t '8y, (B2 -
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Fig. 2. The appearance of the new line of boxthorn. A. female parent (MLS-02), B. male
parent (MLS-05), C. Comparison of edible length, D. Appearance of the new lines
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Breeding of new boxthorn variety Miaoli No. 1

Jhin-Syuan Wang"', Yu-Shan Lin’
! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

? Agricultural Research Institute, Council of Agriculture, Executive Yuan

ABSTRACT

Boxthorn (Lycium chinense) is a multi-branched shrub in the Solanaceae family
(Solanaceae). Research on the cultivation of boxthorn was conducted in our station since
2002. In response to the needs of farmers, the breeding of new varieties began in 2013.
After many years of observation and comparison, 102-CII-01 was selected, and named,
Maioli No.1-Jhensin ( 32t ). Maioli No.1 has the advantages of good summer shoot forming
ability and short spines. Although its leaves weight is lighter, its shoot length is long and
thornless, the edible shoot length is also long, as a consequence its yield is higher than
that of traditional lines in harvesting young shoots. In terms of functional composition,
the chlorogenic acid content of the new variety Maioli No.1 is as high as 2.87 mg/g DW,
which has a high potential for the development of health care products. It is hoped that the
promotion of a new variety will not only increase the income of farmers but also provide
diversified health care products to facilitate needs of consumers.

Keywords: boxthorn, breeding, functional compounds
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