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Table 1. Residence place of counseling applicants and the channels of consultation

Channels of consultation

Residence place Via From the Total  Percentage (%)

Via telephone  In person )
Internet Integration center

Taichung city 12 8 3 0 23 21.3
Changhua county 12 18 2 1 33 30.6
Nantou county 9 15 1 2 27 25.0
Other place 19 3 2 1 25 23.1
Total 52 44 8 4 108 100.0
Percentage (%) 48.1 40.8 7.4 3.7 100.0

Data expressed as the number of people.

ISR EBENRR L - SHE AR 76.9% - Bt TR H o E A
=%/ AT B S BR AT R A IEF TR T L AL B P TSR I > 30053 22 ot FH 5 ] [y
B RSB PT E T T BSSR - i h HE TR R R R

B0 A T R I R R R R A DUS (R EICE & B 552 E % - JLEfthIs B 55
FAEHE ~ MRS  BRIASEH TR LY 108 4 4 HFlRZHE MR 2 &
SR TR O MR B ME E (BRI R SR R 5 R R B SR RS THIER 109 FRIEE<E) -
A TR T L TRl R B



ElaE RN RIS aeEs — L]

PLEB B EGE T BRI T 0T IS B RS SRR A E48.1% - HR AR
FEEIT 40.8% © fk Keefe F(1995)fF5EHMEH" » BREEAERINM: « BIRFMESRME - TT5efaks
ZZEfEINERE B LB AR o AR AT eI ZE IR - R S B R AV
THE -

RBEEEE AR Ry R SR LSS BN R - LIRS T BEE s R E A L s Lh =4
Bt Sohh Bt FH e &/ B (B AR e 2R - (RIS (LR E R B ASSET -
B TS TR LIRS -

(CF TS S R 5 B TS L AT e R A AR R 3 LR A

R AT AL HEEE DURGMMIEE S - SRR A 45.4% - HAORIEEE - JERR(EY)
TEAE & FCHA > 537515 14.8%~ 13.9% K2 11.1% K RI{FY) ~ RpR AR ERY Y > 53505 7.4%
6.5%57 0.9%

R IS A E LR SRR (EY)

Table 2. Residence place and cultivating crops of counseling applicants

Cultivating crops

Residence place Upland  Special Total Percoentage

Fruit Vegetables Flower Rice Other (%)
crops crops

Taichung city 13 3 1 0 3 1 2 23 21.3

Changhua 15 2 0 3 9 1 3 33 306

county

Nantou county 9 7 0 3 0 5 3 27 25.0

Other place 12 4 0 1 3 1 4 25 23.1

Total 49 16 1 7 15 8 12 108 78.7

Percentage (%) 45.4 14.8 0.9 6.5 13.9 7.4 11.1 100.0

Data expressed as the number of people.
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Table 3. The experience on food processing and the precision of questions of counseling applicants

. . . Questions
Experience in food processing — — Total Percentage (%)
Precision Imprecision
Without experience 53 12 65 60.2
With experience 42 1 43 39.8
Total 95 13 108 100.0
Percentage (%) 88.0 12.0 100.0
Data expressed as the number of people.
FVU ~ FTREFE 55 st st R AR
Table 4. Question type and cultivating crops of counseling applicants
Cultivating crops
. Percentage
t t i Total
Question types Fruit Vegeta Flower Rice Upland Special Other o (%)
bles Crops  crops
Agricultural product
. 43 13 1 7 14 6 2 86 40.0
processing
Servi f prototypi
erviee OT profolyping 21 s 0 2 7 5 8 48 223
center
Th f
© Mol mos 0 3 5 2 2 28 130
buying equipment
Food regulation 13 3 0 0 2 1 1 20 9.3
The information of . g ) 0 ) ) ! 0 15 70
OEM, ODM and marketing
Other 7 1 0 1 1 0 1 11 5.1
Ce?rtlﬁcatlon 001.1rse of 3 ! 0 0 0 0 3 7 13
primary processing plant
Total 105 30 1 15 31 16 17 215 100.0
Percentage (%) 49.3  14.0 0.5 7.0 144 7.0 7.9 100.0

Data expressed as the number of questions.



6 P S BT A — U 7 8

(PU)F Tk HH ey T e e R AR E IS S S A

SRR SRR 215 (B - mEER 7 M AR E I TR TR OIRES
THH 5 ~ Il e AUSEEE - B AR S - A BN TR EANEE S - Y1530
AR S HAt o RIS AT T > BRI LR R s AR - SAERTEEE 40.0% > £
R By IR ORISR E & 22.3% > FH& R LRSS 5 =G B AR E > 61h
13.0%k% 9.3% - A R CEMTHNEER - WIS L aagad st ke A e

kR B (FY RSB T 0 R A i S AR - SRR 49.3% » B4k
FEIEY) S IR - o les s 14.4% K 14.0% - HAth ~ R FEY) ~ ROK ~ 1E7F Sl RiREEL
b o SRR - ATREEAS HEE LIRS - SR EE TR AR -
(T)FTBS s aR B I & R a5 X EE S o3 T

HER AL AT AL > FEFP M E A sV I CACERLER] - SRZJRIEE# 100% - HRBRDK Ry
71.4% - FERFREY) ~ R AR EYREIEE - 3 Ah 62.5% ~ 53.1% % 40.0% » iiSefdEfE &
B 25.0% o HAIRA 8.3% A I L4EE: -

RIL ~ FIRES S S I TR R AR E)

Table 5. The experience on food processing and cultivating crops of counseling applicants

Cultivating crops

Experience in ; Percentage
. . ) Upland  Special Total
food processing Fruit Vegetables Flower Rice Other (%)
crops crops
Without 26 12 0 2 9 5 1 65 60.2
experience
With experience 23 4 1 5 6 3 1 43 39.8
Total 49 16 1 7 15 8 12 108 100.0
The percentage of
havi )
AVIRG EXPEIENCE 531 250 1000 714 400 625 83

in cultivating
crops (%)

Data expressed as the number of people.
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Table 6. The experience on food processing and agricultural product processing question of counseling

applicants
Experience in food Agricultural product processing question otal The percentage of
processing Have question Haven't question having question(%)
With experience 40 3 43 93.0
Without experience 46 19 65 70.8
Total 86 22 108 100.0
Percentage (%) 79.6 20.4 100.0

Data expressed as the number of people.
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Table 7. Question type and the willing of operating application counseling applicants

The willing of operating application The percentage of

Question types Nowiling  Havewiling _ °° having willing (%)
Agricultural product processing 55 31 86 40.0
Service of prototyping center 39 9 48 22.3
The way of buying equipment 19 9 28 13.0
Food regulation 15 5 20 9.3
The information of OEM, ODM
and marketing 12 3 15 7.0
Other 7 4 11 5.1
Certlﬁcgtlon course of primary 6 1 7 33
processing plant
Total 153 62 215 100.0
Percentage (%) 71.2 28.8 100.0

Data expressed as the number of questions.
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Table 8. The willing of operating application and cultivating crops of counseling applicants

The willing of Cultivating crops : Tota] Percentage

operating application Fryjt Vegetables Flower Rice Upland - Special Other (%)
crops  crops

No willing 31 14 1 1 10 8 12 77 71.3

Have willing 17 2 0 6 5 0 0 31 28.7

Total 49 16 1 7 15 8 12 108 100.0

The percentage of

apply operation in 35 7y 5 00 857 333 00 00

cultivating crops
(%)

Data expressed as the number of people.



108 4R [ 28 I L A PIME AT B v o BRTS BERE 2 B 9

RPRTEE B AR ARG H BT BHRERERE - AT RE B AR AR Mol e s A %
TT 0 HEEE AR N A TR R AL TR R SR SR R HA ()& & iRl &kt
AJAD HoAth FREE A £ E R AR A TR ORISR E > RREE NN LR R D - e I8
SE R BRI - FERIEYI R AT R - ATl A S
HEFE LR VAR -
TR ) RISHEEERMSAN
(TR AF S BR B R L AT R ARl S R I3 T
HRILIHT TR HHEEE DL 31-40 B A IR % > U TR EEEE 32.3%  HUR 41-50
o e 51-60 k& 57 Bl 25.8%22.6% FFE By 60 s DL B S 16.1%021-30 g &/ VER 3.2%-
RIBITBBE FEHR 104 FRREHCEL Al TR B S R B E RERCE TS
YRR Ry 57.6 % » RATaREEEA OB REE AT HEEEENE > 5 102 FETBlEEE
REFEERRT RIS E - 5@ 18 5E 45 REFRARELE B LEEREAD
GERE o TGRSR RIS o FTRRIESR S E HOER R 50.8 5t BRIt EEREYCETLF
FHPERE > WRNEEYSRI L& FRIREELE DS -
TS~ SRR BB (ERT e KRR

Table 9. Residence place and age distribution of operating applicants

) Age Percentage
Residence place Total
21-30  31-40 41-50 51-60 >60 (%)

Taichung city 1 2 2 0 1 6 19.3
Changhua county 0 2 3 5 4 14 45.2
Nantou county 0 5 1 2 0 8 25.8
Other place 0 1 2 0 0 3 9.7
Total 1 10 8 7 5 31 100.0
Percentage (%) 3.2 32.3 25.8 22.6 16.1 100.0

Data expressed as the number of people.
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Table 10. Cultivating crops and age distribution of operating applicants

Age

Cultivating crops Total  Percentage (%)
21-30 31-40 41-50 51-60 >60

Fruit 1 5 7 1 4 18 58.1
Vegetables 0 1 1 0 0 2 6.4
Rice 0 1 0 5 0 6 19.4
Upland crops 0 3 0 1 1 5 16.1
Total 1 10 8 7 5 31 100.0
Percentage (%) 3.2 32.3 25.8 22.6 16.1 100.0

Data expressed as the number of people.
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Table 11. The experience on food processing and age distribution of operating applicants

Experience in food Age Total Percgntage
processing 2130 3140 41-50  51-60  >60 (%)
With experience 6 4 6 5 1 17 54.8
Without experience 0 6 2 2 4 14 452
Total 1 10 8 7 5 31 100.0

The percentage of having

. . 100.0 40.0 75.0 71.4 20.0
experience in age (%)

Data expressed as the number of people.
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Table 12. The experience on food processing and cultivating crops of operating applicants

Experience in food . Cultivating c.rops Total Percentage
processing Fruit Vegetables Rice Upland crops (%)
With experience 10 1 5 1 17 54.8
Without experience 8 1 1 4 14 45.2
Total 17 2 6 5 31 100.0

The percentage of
having experience in 58.8 50.0 83.3 20.0
cultivating crops (%)

Data expressed as the number of people.
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Table 13. Processing types and the experience on food processing of operating applicants

. Age
Processing types 130 3140 11,50 S1.60 60 Total ~ Percentage (%)
Drying 1 8 5 4 5 23 60.5
Crushing 0 4 2 2 1 9 23.7
Roasting 0 2 0 3 1 6 15.8
Milling 0 0 0 0 0 0 0
Total 1 14 7 9 7 38 100.0
Percentage (%) 2.6 36.9 18.4 23.7 18.4 100

Data expressed as the number of products.

U ~ FTERIEEHEEE NI LT 2N AR
Table 14. Processing types and the experience on food processing of operating applicants Data expressed as

the number of products

] Experience in food processing The percentage of
Processing types Total . .
With experience ~ Without experience having experience (%)

Drying 13 10 23 56.5
Roasting 3 3 6 50.0
Crushing 4 5 9 44.4
Milling 0 0 0 0.0
Total 20 18 38
Percentage (%) 52.6 47.4 100.0
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Table 15. Processing types and of cultivating crops operating applicants

Cultivating crops

Processing types Total Percentage (%)

Fruit Vegetables Rice Upland crops
Drying 15 2 4 2 23 60.5
Crushing 4 1 2 2 9 23.7
Roasting 0 0 2 4 6 15.8
Milling 0 0 0 0 0
Total 19 3 8 8 38 100.0
Percentage (%) 50.0 7.8 21.1 21.1 100.0

Data expressed as the number of products.
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Analysis on The Service Types of Taichung
District Rapid Prototyping Center for Value
Added Agricultural Products in 2019’

Pei-Chun Jen®, Chih-Jou Su” and Chih-Chun Wang’

ABSTRACT

In order to strengthen the service capacity of Taichung district rapid prototyping
center for value added agricultural products, the research analyzes the data of 108
consultation and 31 operation case reports from rapid prototyping center in 2019. The
result shows that most applicants live in Taichung city, Changhua county and Nantou
county, and fruits are the most frequently cultivated. Applicants prefer to apply
consulting service by telephone and in person. For applicants who has no processing
experience, they concern the precautions before the product entering market. For those
with processing experience focus more on product quality management. The proportion
of young people applied for operation is higher than for consultation. Their average age
are lower than that of domestic agricultural and husbandry workers. Drying processing
is the most frequently methods for processing. Dry fruit is the major processed product.
Subsequent research can focus on fruit drying technique in order to improve service
quality.

Key words: primary processing, rapid prototyping center for value added agricultural
products, drying processing
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% Assistant Researcher of Taichung DARES, COA.
3 Research Assistant of Agricultural Technology Research Institute.
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Table 1. The environment profiles of the plastic film high tunnel greenhouse from November, 2017 to
November, 2018

Environment factors Air tet(lgé)e)zrature Relativ?(;slmidity 1(4:l %rlll(t) llrlllt]eznzlgf
Mean 22.00 83.73 46.96
Maximum 38.06 100.00 932.46
Minimum 6.75 21.50 0.00
Stdev 5.42 17.68 96.04
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KIEFPE - Z & EER B ENECHOCEE - BENERARGE A CREREV A REEDIEE - F
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47K &K TR0 e R R R G =0 DA R E e R DR R ¥ HRAH(D) - %A 3 (1
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HA - IR EESECREARER | R e RS KI7K o & BRI RS - #4501
AR VT R R St P R
AEERDIMNTTE
SE T EE R DL CoStat6.3 45518 A8 (CoHort Software, USA)#ETT&EE1 %% 75 43 #7 (analysis of
variance, ANOVA) » DL/ N2 7= 52531 (Fisher’s protected least significant difference, LSD)[LER R
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Table 2. The change of pot weight of Cym. ensifolium ‘Tie-gu-su-xin’ and solar radiation hourly average
in 7 January, 2017

Time 7 8 9 10 11 12 13 14 15 16 17 18

Weight
loss rate 6.9 17.0 12.7 156 -4.1 5.6 20.0 -16.9 26 -40 -04 -38.0
(g/hr)

Solar
radiation 1.1  21.5 525 1769 200.1 1574 1822 79.6 542 129 1.4 0.0
(W/m?)
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Fig. 1. The fluctuations of solar radiation and weight of 4 cymbidium pots during the period

from 31 December, 2016 to 10 January, 2017.

2500
- 2400

2300
r 2200
2100

(swue|dy/8) wyBiapn

[=]

[=}

[=]

™~
1

1900
- 1800

- 1700
- 1600

1500

N eight

==Temperature

i

2017/1/12 12:00
- 2017/1/12 00:00
- 2017/1/11 12:00
- 2017/1/11 00:00
- 2017/1/10 12:00
- 2017/1/10 00:00
- 2017/1/9 12:00
- 2017/1/9 00:00
- 2017/1/8 12:00
- 2017/1/8 00:00
- 2017/1/7 12:00
- 2017/1/7 00:00
-2017/1/6 12:00
- 2017/1/6 00:00
- 2017/1/512:00
- 2017/1/5 00:00
- 2017/1/4 12:00
- 2017/1/4 00:00
-2017/1/3 12:00
- 2017/1/3 00:00
- 2017/1/2 12:00
- 2017/1/2 00:00
- 2017/1/112:00
- 2017/1/100:00

33

o 0

(D,) @anjesadwal

o
—

o0

Date

- 2016/12/3112:00
- 2016/12/31 00:00
- 2016/12/30 12:00
2016/12/30 00:00

8L 4 A 2 BB B -

Fig. 2. The fluctuations of air temperature and weight of 4 cymbidium pots from 31 December,

diiig

2016 to 10 January, 2017.



22 B I S B9 e — DU T

e} H — e ight
100 2500
/ - 2400
a0
, ’ ! - 2300
=
= 80 - 2200 @
= €
= o
E?D 2100_9_
=
E - 2000 —~
-::60 K-
] - 1900 %
= | 20
= 50 - —1800%’
[
- 1700
40
- 1600
30 T T T T T T T T T T T T T T T T T T T T T T T T 7T 1500
[ O L T S I s o I o T v o T v T o I o B o O R o I e T o I o I e T L e T e I R e I L T L I e I S ]
FR=-R=E=-E=E=E=R=E=R=R=E=-E=-R=-R=E=E=-E=-E=R=E=E=-E=-E=-E=-E=E=E=]
e A A A O A R A A A O = =~ 1
L I I T T T B S e e e L e e e e e e e e et e ]
- - e - - - - - - - - - e e - - - - - - - -
ST I SR i i i i e i
LI L D O NN U E RO 068680 0 E 2 2 a2 S
S8 EtorgogrgogprgogproeLroegoQrEopEgQeEe 22 =nN
CROMOMNMONODDODNDONRONONGIEREQRED
S8 KoocoocoococoococoooooocoooooINReN
NSNS ocoococococoococococcococooococoDooood
oo oo S S0 88 S
S o o S Date
= — NANS +"F% e
B = - FEEREE 4 2R HEE S LEE -

Fig. 3. The fluctuations of relative humidity and weight of 4 cymbidium pots from 31
December, 2016 to 10 January, 2017.

= AR EHEFEEREEE LR

22017 522 HEMET: » & 24 e TFENRFEEZAE | X > MEFEENTEZLKE > I
Bl K1k 2 A TP RIS 2 OB E G T (BIMY) - B ZRE 28 b2 F KRS E 2 58
RE » Jo/KER 14~ 1/2 J2 3/4 2 SERE (5T B 4,843.5 kLux ~ 13,572.5 kLux J% 26,187 KLux

40,000
y = 3.0698x? + 121.01x - 148.29 P
35,000 R?=0.9998 o

Now
A
o ©°
S S
S S

20,000 o'®
15,000 e

10,000

Accumulaation light (kLux)
[ ]

5,000

0 10 20 30 40 50 60 70 80 90 100
Water loss (%)

VY ~ SRR (E B R R AR R B (SRR B = AR -
Fig. 4. The loss of cymbidium pot water is highly correlated with accumulated light.



VOB St s S S R B R T b 5E 23

=

ERMIEEERIEE LEEL
(—) PR R

DAVUZRTE 08 200 BB RS - R E BN ~ SMERRAE « B4R Z 530 - 53 R15
KT (A) 1/4 ~ (B) 1/2 ~ (C) 3/4 1 » HREAGIEEGFGERERGE 8 (EH1%& - ERFEER
BUR(GRD) - DUSEE R ~ AEVEBRE S VU 805 20 Wi itk ~ BEREER - &
SRPE IR RSE R 2 2 - BRI U I R R n B S R e - BIRAA AR,
2 KT I(B) 172 Je(C) 3/4 iRl + frid SFE Koy D(B) 1/2 pr (s - BEIRAH
BREEZERE > AK3RD(C) 3/4 P BEREREIC LUK (A) V4 BB (E - e
ERE R B WIRAH (CREGE - SRR R B AN 4K IR e R AR 2 A RE
JE > DOKITINA) 1/4 IO 45 7KIE i B - AR RAGTEREE -
TK= - PR FSS KIS BRSO R R I

Table 3. The effects of differenct frequencies of micro-irrigation on the growth of Cym. ensifolium
‘Tie-gu-su-xin’

Number of new Number of Plant height ~ Thickness of Width of
Water supply

mature bud new bud (cm) pseudobulb pseudobulb
frequency
(no./pot) (no./pot) (mm) (mm)
A 1.73+0.56 ab' 0.67+0.44ab 0.16+0.22a 11.4+3.42a 4.80+0.83a
B 1.20+0.87b 0.72+0.63a 0.10+0.21a 12.7+4.04a 3.53+0.86bc
C 1.14+0.97b 0.28+0.32b 0.02+0.05a 10.9+2.74a 2.99+0.96¢
Control 2.35+0.87a 0.69+0.46ab 0.0 +0.11 10.5+2.94a 3.95+1.02b

"Means+std in the same columns followed by the same letter indicate no significant difference by LSD test at P<0.05.
(CME R
DAVURT o8 200 BRI - WWRERBA - SNERRSE « S5 i ZEe - Rl
IKIPI(A) 1/4 ~ (B) 1/2 ~ (C) 3/4 B FFR DA T2 RERGE 8 (8 H 1% - A RFEGEREI (R
V) DUEERRTE ~ AR [EEBIARIE S VR ST R0 W SRR - BTk BERRIE R
FAE TR Hrigsk B G BN R B S IR - /KR N(C) 3/4 BREREGS © Hrig R
BRECEAC LK ITIRN(C) 3/4 prili(d: - R ERR B A (CROBGE | (BEREERRIE LKy
TRA(A) 14 BERHEEEE 7KV (B) 1/2 PRIFEGE © Grinen B B [RI45 7K PR s S VU 2R S5 22
WHERZEREE - DUKTREIN(A) 14 FFETCER Z /KSR - LA RIGPELE
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Table 4. The effects of different frequencies of sprinkler irrigation on the growth of Cym. ensifolium
‘Tie-gu-su-xin’

Water Number of new Number of Plant height Thickness of Width of
supply mature bud new bud (cm) pseudobulb pseudobulb
frequency (no./pot) (no./pot) (mm) (mm)
A 1.80£0.78ab' 0.77+0.56a 0.05+0.10a 12.4+2.89ab 5.07£2.21a
B 1.69+0.71ab 0.97+0.46a 0.10+0.13a 11.3+4.67ab 3.54+1.23b
C 1.40+0.61b 1.09+0.54a 0.08+0.16a 14.1+4.18a 4.09+1.01ab
Control 2.35+0.87a 0.69+0.46ab 0.0 £0.11 10.5+2.94a 3.95+1.02b

"Means+std in the same columns followed by the same letter indicate no significant difference by LSD test at P<0.05.
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The Study of Evapotranspiration and Irrigation
Technique for Cymbidium Cultivation under
High Tunnel Greenhouse'

Ling-Hsi Chen, Fu-Hsiang Chang, Ming-Hui Wang, Min-Hsien Yang and
Hui-Chuan Hung’

ABSTRACT

Oriental Cymbidium is the third major export orchids, yet, most of them in Taiwan are cultivated
under simple shade nets facility. To coordinate the trade of oriental cymbidium exportation with mediums,
and cultivation in high tunnel plastic film houses, the auto-fertigation techniques are presented and
assessed in this study. Solar radiation (light intensity) is the main influence factor of air temperature and
relative humidity. The light intensity is high in daytime with high air temperature, low relative humidity
and large amount of evapotranspiration. Nevertheless, the light intensity is zero at night with lower air
temperature, higher relative humidity and lower amount of evapotranspiration. The loss of cymbidium pot
water is highly correlated with accumulated light. The weight loss of Cymbidium pot is about 7.5-10.3
g/day/pot, and the data of the evapotranspiration volume of each pot of orchids per day can be used as the
basic information for automatic irrigation. Consequently, the frequency of irrigation affects the growth of
Cym. ensifolium ‘Tie-gu-su-xin’. The effect of irrigation is better given at 1/4 water loss of medium than

fixed-interval irrigation weekly with sprinkler or micro-irrigation method.

Key words: Cymbidium, high tunnel, evapotranspiration, irrigation

'Contribution No. 0971 from Taichung DARES, COA.
2 Associate Researcher, former Assistant Researcher, Research Assistant, Technic Assistant and Associate Researcher,
respectively, of Taichung DARES, COA.
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Fig 1. Light spectrum of red metal halide lamp and yellow high-pressure sodium lamp.
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Table 1. The effects of different light treatments on plant height, nodes number per plant, internode
length, stem diameter, shoot fresh weight and root fresh weight of Eustoma cultivers

Plant Nodes No Internode Stem Shoot fresh  Root fresh
Cultiver Treatment' height per plant. length diameter weight weight
(cm) (em)  (mm) (2 2
ND 92.8ab’ 23.92 43ab 6.2b 103.7b 2.6b
Ave pinc HID 83.7¢ 19.0¢ 3.6b 6.6ab  103.2b 2.8ab
Fl;fl‘l % HIDE 96.7a 233a 3.3b 69a  1337a 3.0ab
RHID 91.3b 21.5b 3.9ab 6.4b 118.8ab 32a
RHIDE 93 3ab 23.1ab 4.9a 5.5¢ 108.3b 2.9ab
Melod ND 91.5ab 16.9a 3.5d 6.8bc 98.7a 4.4a
L,e ;’t Y HID 89.2ab 14.8b 5.7ab 6.9b 99.3a 2.7d
Pi‘fk HIDE 92.7a 16.1a 5.1c 72a  100.0a 3.1bc
Flach RHID 86.3b 14.5bc 5.5b 6.5d 85.4b 2.8¢d
RHIDE 80.3¢ 13.8¢ 5.9a 6.5cd  82.4b 3.3b
ND 78.6bc 19.8b 2.8d 6.4¢ 89.9ab 3.4a
b HID 83.4b 19.7b 3 3be 70ab  101.1a 3.6a
L:r:n 4o HIDE 90.9a 21.4a 3.1c 73a 1055 3.5a
Vv
RHID 81.1bc 18.8bc 3.5ab 6.9abc 91.6ab 3.5a
RHIDE 77.1c 18.4¢c 3.8a 6.5bc 83.5b 3.3a
ND 57.3d 13.9¢d 3.0d 6.0b 77.9b 3.2b
v HID 71.1ab 14.7b 4.1b 6.8a 105.1a 3.8a
B(l’y:ge HIDE 73.9a 16.0a 3.6¢ 68a  103.3a 4.0a
u
RHID 67.4bc 14.6bc 4.0bc 6.1b 86.0b 3.4b
RHIDE 65.7¢ 13.8d 4.6a 6.0b 85.1b 3.4b

'ND : without any lighting at night ; HID : lighting at 22:00-2:00 with yellow high pressure sodium lamp ; HIDE :
lighting at 17:00-21:00 with yellow high pressure sodium lamp ; RHID : lighting at 22:00-2:00 with red metal
halide lamp ; RHIDE : lighting at 17:00-21:00 with red metal halide lamp.

2 Data in the same column by the different letter are significantly different by Duncan$ multiple range test at p=0.05
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Table 2. The effects of different light treatments on leaf growth of Eustoma cultivers

Leaf No. of = Leafarea Leafthickness Chlorophyll

Cultiver Treatment'  Leaf No. )
first flower (cm?) (mm) SPAD value
ND 24.6a 21.7a 30.8¢ 0.5a 48.6¢
. HID 19.5¢ 17.4c 46.8a 0.5a 49.9bc
?g}‘lpmk HIDE 235 2l.1a 507a 0.5 52.1a
RHID 22.0b 19.4b 36.9b 0.5a 50.2abc
RHIDE 22.8ab 20.9ab 35.1bc 0.5a 51.1ab
ND 17.2a 14.7a 45.0c 0.47ab 57.1b
' HID 15.6¢ 12.2¢d 60.5a 0.4b 57.8b
xzfi’(aight HIDE 16.6b 13.7b 6392 0.43ab 58.9ab
RHID 15.3¢c 12.4c 51.5b 0.47ab 57.7b
RHIDE 14.6d 11.4d 54.7b 0.5a 62.0a
ND 20.4ab 18.1a 42.2¢ 0.4a 48.7a
HID 19.6abc 16.7bc 73.1a 0.4a 46.8ab
f::n o HIDE 21.0a 17.9ab 738  04a 45.8ab
RHID 19.1bc 16.1cd 52.5b 0.4a 45.0b
RHIDE 18.3c 15.4d 51.4b 0.4a 47.3ab
ND 13.8¢c 11.8d 41.3c 0.6a 52.0a
HID 15.3b 13.8ab 72.6a 0.5b 51.7a
Voyage Blue  HIDE 16.5a 14.7a 72.3a 0.5b 50.4a
RHID 15.4b 13.5bc 60.7b 0.5b 50.8a
RHIDE 14.9b 12.5¢d 57.2b 0.5b 52.4a

! ND, HID, HIDE, RHID, RHIDE show in Table 1.
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Table 3. The effects of branch no. per plant, node of flowering height, node of 1st flowering height, days

to flowering of Eustoma cultivers under the different treatments without or with lighting

Cultiver  Treatment' Branch no. Node 9f flowering  Node o.f 1* flowering Da.ys to
per plant height (cm) height (cm) flowering (day)

ND 1.7¢ 61.8b 19.2ab 147.8a

. HID 2.3ab 55.4¢ 16.6b 128.8b
gzzpmk HIDE 2.7a 71.1a 20.8a 133.3b
RHID 2.4ab 61.8b 18.8ab 134.3ab
RHIDE 2.1bc 67.8ab 20.1a 140.8ab

ND 2.3ab 46.3b 14.2a 125.4a

Melody HID 2.3ab 47.6ab 11.4cd 112.9b
Light HIDE 2.5a 53.1a 13.2b 115.5b
Pink Flash  RHID 2.2ab 47.0b 11.7¢ 115.0b
RHIDE 2.1b 43.8b 10.5d 111.4b

ND 2.8ab 45.9b 17.8a 135.1a

HID 2.3¢ 50.2ab 16.7b 124.3b

?::n o  HIDE 2.7abe 52.3a 18.1a 126.9b
RHID 2.9a 48.5ab 15.9bc 122.2b

RHIDE 2.3bc 45.0b 15.4¢c 122.3b

ND 1.7a 30.5d 11.9¢d 125.6a

HID 1.9a 43.7b 13.0b 124.0a

Voyage Blue HIDE 1.9a 46.8a 14.4a 125.4a
RHID 1.8a 40.0c 12.7bc 124.5a

RHIDE 1.9a 38.2¢ 11.6d 123.7a

! ND, HID, HIDE, RHID, RHIDE show in Table 1.
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Table 4. The effects of flower characteristics of Fustoma cultivers under the different treatments without
or with lighting

) ,  Flower bud Petal no. Flower Flower Scape length
Cultiver Treatment . .
no. per plant  per flower  diameter (cm)  height (cm) (cm)
ND 7.3¢ 24.4b 8.0ab 5.3a 11.5ab
HID 9.2bc 35.8a 8.2a 5.1a 12.7a
Area Pink
rea T HIDE 12.0a 25.8b 7.7b 5.0a 12.4a
Flash
RHID 8.6bc 32.9a 8.2a 5.3a 11.9ab
RHIDE 9.4b 26.9b 8.0ab 4.8a 10.8b
ND 7.0c 22.2ab 8.0a 5.2¢ 14.6a
Melody  HID 13.5a 21.6b 8.0a 6.2b 13.6a
Light
Pi‘ﬁk HIDE 12.1a 24.6a 8.1a 6.3ab 15.2a
Flash RHID 8.9bc 23.6ab 8.2a 6.4ab 14.5a
RHIDE 9.7b 21.5b 8.3a 6.6a 14.4a
ND 8.7a 15.2b 7.5b 4.9ab 13.0b
HID 9.5a 24.4a 7.4b 4.6b 14.0ab
D
ure HIDE 9.5a 21.7a 7.9a 5.0ab 14.8a
Lavender
RHID 9.3a 22.3a 7.4b 5.2a 13.6ab
RHIDE 7.9a 22.2a 7.9a 5.0ab 13.6ab
ND 6.9b 33.2d 9.0c 5.0b 11.4a
HID 8.7a 35.8¢c 9.3bc 5.1ab 12.7a
Vi
B(l’y:ge HIDE 7.6ab 40.5b 9.9a 5.4a 13.4a
u
RHID 7.0b 43.1a 9.4b 5.3ab 12.3a
RHIDE 7.5ab 42.6a 9.6ab 5.1ab 13.0a

'ND, HID, HIDE, RHID, RHIDE show in Table 1.
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Table 5. The effects of flowering rate characteristics of Fustoma cultivers under the different treatments

without or with lighting

Cultiver Treatment' 86 day 92 day 99 day 106 day 113 day
ND 0.0a 0.0a 0.0b 0.0b 0.0c
HID 0.0a 0.1a 0.3b 1.0b 1.5b
Area  Pink e 0.0a 0.0a 0.0b 0.1b 0.2¢
Flash
RHID 0.4a 0.5a 1.7a 3.6a 4.5a
RHIDE 0.0a 0.0a 0.0b 0.0b 0.1c
ND 0.0a 0.0a 0.1b 0.7b 1.9b
HID 0.3a 0.6a 1.8ab 3.4a 4.1a
Melody Light e 0.2a 0.3a 1 3ab 2.7a 3.6ab
Pink Flash
RHID 0.4a 0.5a 1.7ab 3.6a 4.5a
RHIDE 0.6a 0.9a 2.5a 4.1a 4.4a
ND 0.0a 0.1a 0.2a 0.4a 0.8a
HID 0.0a 0.0a 0.3a 1.0a 1.5a
Dure HIDE 0.0a 0.0a 0.1a 0.6a 1.0
Lavender
RHID 0.1a 0.2a 0.6a 1.5a 2.2a
RHIDE 0.2a 0.3a 1.0a 1.7a 2.3a
ND 0.4a 0.6a 1.6a 2.1a 2.7a
HID 0.3a 0.5a 1.3a 2.2a 2.5a
Voyage Blue HIDE 0.2a 0.4a 1.3a 1.8a 2.4a
RHID 0.3a 0.6a 1.8a 2.5a 2.8a
RHIDE 0.3a 0.6a 1.7a 2.4a 2.7a

'ND, HID, HIDE, RHID, RHIDE show in Table 1.
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Table 6. The effects of vase bud of Eustoma cultivers under the different treatments without or with

i

lighting
1" bud 2" bud 1" bud flower 2" bud flower
Cultiver Treatment' flowering flowering diameter diameter
(day) (day) (em) (cm)
ND 6.8a 10.0a 6.7a —
. HID 3.1b 4.7a 7.2a 6.8a
Arca Pink HIDE 4.2b 5.9a 6.7a 6.2a
Flash RHID 3.9b 7.2a 6.8a 6.8a
RHIDE 4.3b 6.7a 6.6a 5.9a
ND 2.9b 4.8b 6.9a 5.9a
. HID 4.0ab 6.6ab 6.3a 5.9a
Melody Light e 3.4b 5.4b 6.6a 6.42
Pink Flash RHID 4.3ab 7.8a 6.9a 6.2a
RHIDE 5.1a 8.7a 6.6a 5.7a
ND 5.7a 8.6a 5.5b 5.2¢
HID 3.4c 4.7c 6.5a 6.0ab
Dure
HIDE 4.2bc 7.4ab 6.4a 5.8bc
Lavender RHID 3.6bc 5.5¢ 6.8a 6.4a
RHIDE 4.5b 7.2b 6.3a 6.1ab
ND 8.7a 2.0a 7.5b 8.8a
HID 3.1b 4.2a 8.8ab 8.1a
Voyage Blue HIDE 4.4ab 3.0a 9.0a 8.9a
RHID 4.2ab — 8.8ab 8.8a
RHIDE 3.9ab 5.2a 8.8ab 8.1a

'ND, HID, HIDE, RHID, RHIDE show in Table 1.
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N~ g AR E RIS A E R RERE L ANER EEC R
A [EEE IR EE T SR 2 A E P B R o MR V i S HIAE RHIDE f2
HIDE 7] DUBEE AR AC A FESH H B - M S EE 44 HIDE FRE % o] DUBEE IS HIE R TE S - R
Homil 2 AR R EFRE N EFUR SN2 S BRI 2 % -
Tt AEEREE NS SRR ESH
Table 7. The effects of vase bud and flower dropping of Eustoma cultivers under the different treatments
without or with lighting

Flower neck Flower neck Flower bud Flower bud
Cultiver Treatment' drooping drooping No. drooping drooping No.
(day) (day)
ND 12.5a 1.5a 12.0a 1.7a
HID 11.9a 1.7a 12.2a 1.4a
Area Pink Flash HIDE 12.4a 1.4a 11.7a 1.3a
RHID 12.5a 1.7a 12.2a 1.5a
RHIDE 12.7a 1.6a 11.4a 1.5a
ND 12.6b 1.8b 14.0ab 1.3a
HID 12.8b 1.8b 12.4b 1.6a
Melody Light HIDE 12.9b 2.3a 12.3b 1.3a
Pink Flash
RHID 12.3b 1.7b 13.0b 1.2a
RHIDE 15.4a 1.7b 15.7a 1.4a
ND 13.8a 1.6a — —
HID 12.5b 1.5a 13.0a 1.4a
Dure Lavender HIDE 13.0ab 1.7a 12.5a 1.4a
RHID 13.1ab 1.6a 12.9a 1.3a
RHIDE 13.4ab 1.6a 13.9a 1.5a
ND 12.3b 1.0a 13.0a 1.0a
HID 13.2b 1.5a 11.0a 1.3a
Voyage Blue HIDE 17.3a 1.5a 15.5a 1.0a
RHID 11.0b 2.0a 12.7a 1.4a
RHIDE 13.5b 1.5a 17.0a 2.0a

! ND, HID, HIDE, RHID, RHIDE show in Table 1.
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Table 8. The effects of vase flowering characteristies of Eustoma cultivers under the different treatments

h

without or with lighting

) . Leaves wilting Vase life 1 flower life 2" flower life
Cultiver Treatment
(day) (day) (day) (day)
ND 11.7b 11.9a 12.7abc 11.4b
HID 13.2a 13.0a 13.9a 13.0a
Area Pink Flash HIDE 12.3ab 12.2a 11.2¢ 11.7ab
RHID 12.4ab 12.6a 13.4ab 12.9ab
RHIDE 11.6b 12.3a 11.9bc 12.0ab
ND 13.0ab 13.0ab 12.9a 12.4a
Melody Light HID 12.1b 12.4b 12.7a 12.4a
) HIDE 11.6b 13.1ab 12.8a 11.5a
Pink Flash
RHID 12.2ab 13.2ab 12.3a 11.2a
RHIDE 14.3a 14.5a 12.7a 12.9a
ND 13.0b 13.4ab 13.9a 13.1a
HID 13.1b 13.3ab 14.2a 13.2a
Dure Lavender HIDE 13.0b 12.6b 14.4a 12.9a
RHID 13.7ab 13.6ab 15.0a 13.3a
RHIDE 13.9a 14.0a 16.3a 13.6a
ND 13.0b 12.2a 13.0a 13.4a
HID 13.2ab 11.9a 12.8a 11.9b
Voyage Blue HIDE 14.4ab 12.2a 12.5a 12.0b
RHID 15.5a 12.0a 12.8a 12.7ab
RHIDE 13.7ab 12.2a 12.1a 12.6ab

'ND, HID, HIDE, RHID, RHIDE show in Table 1.

PuSstimfEfE PR ~ PR R D anfEACEE IR E B HAH I8 ND i EfHEL - HAETER
B - e R e R BURDUER ST Bra 2 B e e e A Ba i DR R 2
B A R AR FE A R o () V SLFE(EEE A% 81 ND it S 51T HIDE AUPREE T AR HEE
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Growth and Flowering of Eustoma Cultivars as
Influenced by Two Kinds of Lamps and Lighting Time'

Woan-Yuh Tsai, Jian-Ming Chen and Ting-Zhu Zhan®
ABSTRACT

Lisianthus (Eustoma grandiflorum (Raf.) Shinn.) is an important cut flower exported to Japan in
recent years in Taiwan. However, low light intensity and temperature in autumn and winter often results
in insufficient number of floral buds, floral buds blasting, and slow growth. The study investigates the
effects of supplement lighting on the growth of lisianthus during autumn-winter cultivation in Taiwan.
The varieties employed in this experiment include medium-late variety ‘Area Pink Flash’, medium-early
variety ‘Melody Light Pink Flash’ and 2 medium varieties ‘Dure Lavender’ and ‘Voyage Blue’.
Supplement lighting was provided with yellow high pressure sodium lamp or red metal halide lamp by
night interruption or extended lighting in evening. The growth of plant, flower quality, and flowing time
was recorded. The results showed that extended lighting with yellow high pressure sodium light could
increase plant height, stem diameter, leaf area, flowering node position, number of nodes, first flower
bud advance, first bud flower diameter increased of medium varieties and reduce days to flowering by 9
days in variety ‘Dure Lavender’. Medium-late variety and medium-early variety, also could increase
stem diameter, leaf area, flowering node, number of flower buds reduce days to flowering by 14 and 10
days in varieties ‘Area Pink Flash’ and ‘Melody Light Pink Flash’. Extended lighting by red metal
halide lamp could increase internode length in all varieties. Chlorophyll content was also increased in
medium-late variety and medium-early varieties. Flower diameter was also increased in medium
varieties. Night interruption by red metal halide lamp could increase flowering rate characteristics in
Medium-late variety and medium-early variety. Number of petals was also increased in medium-early
variety and medium varieties. Night interruption by yellow high pressure sodium lamp resulted in higher
frequency bend neck in medium-early variety. In contrast, red metal halide lamp could reduce water loss
of leaf in medium varieties. Overall, high-pressure sodium lamp by extended lighting could adjust the
production period and improve the quality of the lisianthus plant; red metal halide lamp by night

interruption can improve the flowering quality of lisianthus.

Key words: high pressure sodium lamp, metal halide lamp, cut flower quality

! Contribution No.0972 from Taichung DARES, COA.
2 Associate Researcher, Job Agent, Assistant Researcher of Taichung DARES, COA.
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MEHERTTIE
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A Ry T35 i 2 P FE L R AL £ (C361-100) ° ~ “HRFATESS-H H(C361-240)° ~ “REATEA-

BIE(C361-210)%F 3 {[EsHTE(Echinacea purpurea) - HETTHBEREFRHAS -

— -~ BAAEE
Year 2012 2013 2014 2015 2016 2017 2018 2019
Crop spring | spring | spring | spring | spring | spring | spring
Population evaluation
“«—
Recurrent selection

Plant traits determination and yield experiment
+—>

Functional compounds analysis
+—>

Plant variety repsent and review

E— ~ S e 1 5T ZEEREE -
Fig 1. The breeding processes of Echinacea‘Taichung No. 1°.
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Table 1. Performance of the rage of plant characters on base population of E. purpurea

Petiol Fl
. Plant height Leaf length Leaf width etole . ower
Population length diameter
(cm) (cm) (cm)
(cm) (cm)
C361-100 2241762 17.1-43.1 2.8-11.4 3.5-27.2 6.6-12.4
C361-240 26.2-34.3 16.8-21.3 3.2-4.4 6.4-8.7 7.6-8.3
C361-210 24.5-35.2 24.6-28.6 3.6-4.3 8.7-11.4 7.4-9.2

! The date were test from 2012 and 2013.
- EmEsERE
2016 FFEEEHEE R 103F ERFFIIEREEE 50.3-54.0 cm~ FRIE E AR 10.1 om e I8 G 4%
FATEZG(C361-100)"#F5 48.0 cm fyrey > HERFHEMEARZE IS N2 - S8 B RE - R
103F ZEHN 26.77%H8 KA SR FATES (C361-100)° 25.44% » HERMEIR 2 B FRARE /NP EIATES
(C361-100) (215 ) » HURH#EES 103F HERMEIRE: BIES PR EPCRUE MR o KL - 2Ee i
103F 5%(TCS103F) et TR I S e =l -

R REESGIEEE R 103F S7(TCS103F)ERE 2 M MRk 22(2016)
Table 2. The agronomic characters of E. purpurea TCS103F from recurrent selection (2016)"

9

Mﬁ & Mﬁ

Plant Leaf Leaf Petiole Flower Flower Flower
) height length width length diameter head head
Population ]
length height
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
Mean value + standard deviation
TCS103F 50.3+ 30.3+ 6.0+ 12.7+ 10.1+ 3.9+ 3.4+
(TC1) 10.7 4.1 1.3 34 1.5 0.2 0.3
C361-100 48.0+ 29.5+ 6.3+ 16.9+ 9.4+ 3.5+ 3.2+
(CK) 10.7 5.4 1.9 4.3 6.6 0.4 0.4
Coefficient of variation (%)
TCS103F 21.27 13.53 21.67 26.77 14.85 5.13 8.82
(TC1)
C361-100
(CK) 22.29 18.31 30.16 25.44 70.21 11.43 12.50

': Sowing date on 2016/3/28.
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2017 FAEYRF R R B SUREUR - R 103F PPk 62.9 om > B IR AL SR
(C361-100)’ 58.7 cm> ¥&fj[1 4.2 cm BEME 7.2% /24  BERECE IR S SAATE 4938 0 1.9 eme EIE 7.3%:
SEACEIRRER - SR EE S ~ BUIRIE EAS R FE S B s » HL op o R € B A IR e
K 3.4 cm > WEIEHEE 48.6% (R=) ° [EEESE - TEE 103F StEAHLESR - EEHE - it LHE
B RACEERBL RN A Z FHIELE - SRS A RERN) > B - B E 103F BN ZteE
LIRS o SHEBFAEEDT - TR 103F bha ~ BER - R - BN SHIMEER - BiIREER
FHIRFERE S MR SRR > B/ NIV SRIRTES(C361-100) (MN1£ =) -

= BT O | 9P (PEEE 103F SRFRIERIAQ2017)
Table 3. The agronomic characters of E. purpurea ‘Taichung No. 1' (TCS103F) in 2017*

Plant Leaf Leaf Petiole Flower Flower Flower
) height length width Length diameter head head
Population )
length height
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
Mean value + standard deviation
TCS103F 62.9+ 28.1+ 6.1+ 17.8+ 10.4+ 4.1+ 3.7+
(TC1) 7.5° 2.4 0.7 1.7 0.8 0.2 0.2
C361-100 58.7+ 26.2+ 6.0+ 16.2+ 7.0+ 3.9+ 3.6+
(CK) 10.2 4.2 1.1 3.5 2.5 0.3 0.5
Compared
107.2 107.3 101.7 109.9 148.6 105.1 102.8
with CK (%)
Coefficient of variation (%)
TCS103F 11.92 8.54 11.48 9.55 7.69 4.88 5.41
(TC1)
C361-100
17.38 16.03 18.33 21.60 35.71 7.69 13.89
(CK)

': Sowing date on 2017/3/28.
2. Bata were represented as mean value + standard deviation and sample size was 30.

2018 FEAEY MR B R e B UBRETT - T E 103F 5EPIgke 56.1 om g IR Al AR FE
%(C361-100)’ 39.9 cm > 31 16.5 cm » HGIE 40.6% /545 5 FEREEIE IR SIATCH 10 3.3 cm »
R 13% 5 SSEACEMRARRE F - SRR ~ BIRIE B S = RS A It Es - B DIE IR E
{RE S B AR 1.60m > SEIEIE 25.8% » SOfESEERGEETT - PEEE 103F s~ B - R
B~ SIRTEER » BEIRIEER ~ BEIRIEE SR Z B R AR B/ N RIATES9(C361-100)
(GRT) - FEERE - TS 103F JRCEE - EEE - M EHEE R ACILRBISIR BNt
ZIH > EBEREEMAERGEN) > BEE L > TEEE 103F FEE 3038.3kg/ha - B IR I LA E
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= 1858.8 kg/ha > HHENN 63.5% » S5t E R 1288.4 kg/ha » Hith FEEEL) 42.4% - w I il
26.5% > AR 15%LA L - FIF 2017 48 ~ 2018 A E BN EZRETREMIMERER ‘8
1 SR EEDE RIS E MR SR (E49(C361-100) 72 » HERECEEFE B Rt EifrE SR E M B e i e
rnfE(RT) -

RIU - EHEA AT 1Y (REEE 103F 5% SR I A(2017)"
Table 4. The yield components of E. purpurea ‘Taichung No. 1' (TCS103F) in 2017"

Leaf weight

Population Flower yield Aboveground biomass  Flower ratio

(including flower stem)

kg/ha(DW) kg/ha(DW) kg/ha(DW) (%)
TCS103F

982.9* 1,380.3 2,363.2 41.7
(TC1)
€361-100 424.6 793.8 1,218.4 34.1
(CK)
LSD 346.73 368.96 699.2 7.6

! Sowing date on 2017/2/2.

? Bata were represented as mean value.

R EEH AT 15 (R 103F SHERIERFEE2018)!
Table 5. The agronomic characters of E. purpurea ‘Taichung No. 1' (TCS103F) in 2018*

Plant Leaf Leaf Petiole Flower Flower Flower
Population height length width length length head he?ad
length height
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
TCS103F 56.1+ 28.7+ 7.7+ 15.8+ 7.8+ 3.3+ 2.5+
(TC1) 8.2! 3.6 1.4 2.9 0.9 0.3 0.2
39.9+ 25.4+ 6.4+ 14.2+ 6.2+ 2.8+ 2.2+
C361-100 (CK) 10.5 4.8 1.3 3.1 1.2 0.3 0.3
Compared with
CK (%) 140.6 113.0 120.3 111.3 125.8 117.9 113.6
Coefficient of variation (%)
TCS103F(TC1) 14.62 12.54 18.18 18.35 11.54 9.09 8.00
C361-100(CK) 26.32 18.90 20.31 21.83 19.35 10.71 13.64
': Sowing date on 2018/1/5.

2. Bata were represented as mean value + standard deviation and sample size was 30.
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Pl 1 50 Bl RIASE4 (C361-100) FsaitBgh it » oy o i ru ki (Caftaric acid) ~ 4544
& (Chlorogenic acid) ~ JE&EE (ynarin) ~ 2§51 (Echinacoside) ~ 4 & 5 (Cichoric acid) ~ MIHERES T4
#)(total caffeic acid derivatives) k487 (total phenols)Z /& » WE o~ M E =R » (HEYEEE
trEYIEEF EF 198 BA 35.61 mg/g (DW) > =it RFA{E4E(C361-100)° 33.55 mg/g (DW) » B/
6.1% (£/V) > ‘B 1 58 K EIATEHR AIYERET T EYIREE s & & A B Cichoric acid 5+ » 77
Al Ey 25.88 mg/g Kz 24.88 mg/g » Fr S ERR By 72.67% ~ 74.15% ; E Xy Caftaric acid » W& & =57 F
8.95 mg/g ~ 7.68 mg/g » Fir HELIR Ky 25.13% ~ 22.89% ; F&F Chlorogenic acid ~ Cynarin(fiz/b &K
i) ~ Echinacoside % 3 flMyEE L TAEY) & Ea /) -

TN~ EMEA AT 1Y (R 103F 5% B R4 (2018)]
Table 6. The yield components of E. purpurea ‘Taichung No. 1' (TCS103F) in 2018'

) Flower yield ﬂows:r stem Leaf weight Aboy cground Flower ratio
Population yield biomass
kg/ha(DW) kg/ha(DW) kg/ha(DW) kg/ha(DW) (%)

TCS103F 1

(TC1) 1,288.4 884.6 865.3 3,038.3 42.4
C361-100 (CK) 493.5 1,070.5 294.8 1,858.8 26.5
LSD 509.2 324.8 335.9 1,026.4 9.1

': Sowing date on 2018/1/5

2. Mean value.

Fo -~ EEA AT 1B (RS 103F $HERE I
Table 7. The stability test of E. purpurea ‘Taichung No. 1' (TCS103F)'

. . Leaf weight . .
Population Flower yield ) ) Aboveground biomass  Flower ratio
(including flower stem)
(%)
TCS103F (TC1) 13.45 11.81 12.49 0.83
C361-100(CK) 7.50 26.47 20.81 12.54

! date from yield components of Echinacea purpurea ‘Taichung No. 1(TCS103F) 2017 and 2018.
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Table 8. The active composition analysis of £. purpurea Taichung No. 1' (TCS103F)

Population Caftaric Chlorog- Echina-  Cichoric Total caffeic Total
P acid enic acid coside acid acid derivatives  phenols
mg/g (DW)
TCS103F 29541.1" 0.68+ 0.10+ 25.88+ 35.61+ 72.57+
(TC1) ’ ' 0.46 0.1 4.45 5.34 13.68
C361-100 0.94+ 0.05+ 24.88+ 33.55+ 78.59+
7.68+1.41
(CK) 0.49 0.05 5.00 6.44 15.61
Compared
with CK (%) 116.5 72.3 200.0 104.0 106.1 116.5
': Mean value + standard deviation.
A~ IR
T R e 15T (TEEE 103F 5F) 2 sk ek
Table 9. Variety characteristics table of E. purpurea ‘Taichung No. 1' (TCS103F)
EEEEN v RS 103F 5 C361-100 (¥4 g !
a4 AL RHwad 15k EXN] EEU(%)
BEE (cm) 59.5 49.3 20.69
73PRE (no) 4.7 3.4 38.24
#E (cm) 28.4 25.8 10.08
P (cm) 6.9 6.2 11.29
R (cm) 16.8 15.2 10.53
EHRTE(cm) 9.1 6.6 37.88
FEARTE(cm) 3.7 3.3 12.12
BEIRTErS 5 (em) 3.1 2.9 6.90
THIE (g) 6.1 4.1 48.78
FETE R FIC H B (days) 151.0 158.0 -4.43
EE  (LH 7 & (kg/ha) 147.41 459.0 147.41
A5 M MM 2 (kg/ha) 75.53 1,538.6 75.53

" (PBEE 103F SEVEIRBUAIE- C361-100 PERBEHIE)*100%/ C361-100 MERETHIE
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N~ RIEEERES
(),
LB B 1 5 AR M R A C361-100 -
2 MEMRAE REVRT R E BB SRR )N » BRREM: PO MR ik
SEEREEFZRIETEE » BB E (2 -
4. BACHE S S EMRAV AT M EER O SERA M -
()RS
LR a1 9% B&rG il (composite variety) » HARMRRAE(I AR AR EE RN -
2E AR 6 B EBEAREE - BRI 72 50128 AT 0 & 3-5 TEEH
fil » IRV HH R A -
3fE T BIRIRM: - SEFARL 80% /A -
- BEHERIRER
(—) fefE AR ¢ AR - ORISR FEETER -
(Z) FEIEZAE © AR s - BERE 1.3 m > PmEfEAE A% S s i - M PRITRE 40 om >
BFAHZY 39,000 #5 -
(Z) MR &7 - FAESZEHE 120~130 kg ~ BHEF 100~130 kg ~ S/ 130~150 kg o %
AL fefs i P 39 5748 & AEH} 400 ke/ha 5 S5 —JOBAEREFEIZ — (B A A 5 SRE S DR
300 kg/ha » 55— TUEAE Y E Sl BRI R & 4 5RALKEL 200 kg/ha -
(U9) FERRERHEK S5 Rl R EE R MTRAERVIEY) - TRDBEPKRFE e > 1 PH6~8
M A AR T R RO IS TR EIRAS » DIFIA & - S0 HREIEABA » TNERTEESE
M e
(1) 4e HARSHERS - TR A ] DU AETE IRAED - SRIFZEAEROERNER -

T

RPFRITEIR R B 108 FR}-7.2.4-45-D1 5HEHB) » KSR =L - %
FALIMERBIFIE SRS » A BEIERISER: - FEetL -
B

L GEEEE S SRREC S BRIE - EIEE 2001 PSS (Echinacea) IARBEELFI 7L
iR T B G SR R FURTIE AR 73: 43-54 -

2. PRETT 2003 SEEAUMHELTAEY S RIS ST BT R B T R
-
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Breeding of Echinacea purpurea ‘Taichung No. 1°!

Hwan-Bin Chen and Hsun-Shih Lin’
ABSTRACT

In order to meet the market demand for purple cone flower (Echinacea purpurea) as functional food
supplement and flower tea ingredient, the aims of the project are set to breed high yield, large flower and
heat resistant variety in Taiwan. An open pollinated variety was used for phenotypic recurrent selection
from 2014. In observation trials, yield comparison and following component analysis, Taichung Selected
No. 103F showed the greatest potential. The superior characters include (1) high yield (75% higher than
the control purple cone flower in terms of flowers weight), (2) high vigor, (3) abundant flowers, (4) a
concentrated flowering period, and (5) heat resistant. Finally, the Taichung Selected No. 103F is
registered and named as ‘Echinacea purpurea Taichung No. 1 ~ Heat-resistant beauty’ in 2019. The
phenolic compositions including Caftaric acid, Chlorogenic acid, Cynarin, Cichoric acid, Echinacoside,
total caffeic acid derivatives and total phenolic acids are analyzed and not significant different from the

control variety.

Key words: multi-flowers, breeding, recurrent selection, active ingredient

! Contribution No. 0978 from Taichung DARES, COA.
? Assistant Researcher of Taichung DARES, COA.
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AshEs HIEN RSN 5] B 2 e B SR s T sl i 2R 5 2 522 - Hhsdbass
BER > NEE R R M B )EER HEIRER - EENEREREN) - 30FE
BEWRTENEE - B - BRE NAETAERYEREMN > I AR - RE
HEH LRGSR > FER RN EER - B - N EEEEEER  £R
MR > FAEFRIA DI R R B E N A B o SBHENEE R SR o idE
BEURSIERE] ~ N EIYEE N R ERTER] » WEER TR ~ b 8 - SRS
e SEREEEREREEMEER - MEITEEA Y EE A G REEEME > TR
BB AREEE AR > B S NSRS ERE S R > e EEE SR -
HENREEHFEEENSRE - SRR A M EE IR AE -

BARERA : HOUTEDN ~ mfE - REA - REMIR

Bl =
&I AT 43 By 3R 78 JIN(Oriental melon) 52 75 75 I\(Western melon > SR AR JN) M - B

IR ~ MERMEESR - RAESHE « SuR 80 - F Ranfl SR & 2 10% © i Al4 s
B9y IRAAE RS AR - SRS - ks - B Rl iy RESUEE VA B
SHUR R A TR 25 0 SEREEINE WA - R Rt RS R e R AT
AR E - NP IEs SRR SRS RE - B =g s =0 7 B R 5k
iR AR 53 > R R B R o R » N R B R EE S R T #H R EH A
—42 s AR SRS » BENR SRS - AT BUUKE IR BEREREZEE
AR ZEH K > ISR S R E R I SCE T - R RS RTINS R E AR 2
& REA/NEH > HE B AR L S EE R R = T G AR NS R EEUER K -
FEAPERTIIZ T - B feey i = \dds - BEESA R RSN ER - DI I A A 2 S s 52
EERTHIN » BERT R NR BN RS - DU R A S B ks 1 -

TEbT R B g T R RIS S 0976 55 -
MTEbEEZ B gE P E RN RERIEE -
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S Y E A R ER R R 0T A EY) » Bl e B R E 240 > FIRTRE B8 E B 7 AR A2
ROATRERAET  HHSERRRLOFEE RS E R E IS A - AURRI TS B E R E EhE ALEY)
TR 2RI ME F - MR PR 8 70 e e S A28 0 R AU BRI, » 5 EH SR AR PR A ] DA
WERARER » WRE PRI ZFHEYAERE ST  DRGEEHERE - ElEm S8t
gt TR gLl | BRI AR E T E Y BRI REEY SR
ST R SR - o EER S R R R Z RS o DIBER S B EiRes > Ty
N R AmioT 208 B BT - (AT A RIFERBSES) - iSEH SN EEECES
HHEBTTRRE ML » TIE R HEETE SRR 2 HEE AL A < R A SR T i EE R
. B 1 H 2= #iE (sufficiency range) * FaE A 2.5-3.2% (EH{H 2.84%) ~ i & & 0.43~0.58%
CFHI1E 0.51%) « $FEE 4.4-5.1% CPHIE 4.75%) » FATHLRACH THUTCR R E 2 [ 251" -
PRIE > ASCEERE RS IR RS b~ T EFE R LB S E Y LSRR BATEZ T - 2
LREZE BN EH S R A N BN EE - R E BT 75N E 2 R(EAYRE -

MEHERTTIE
— ~ A BR G TEEHRS
(—)BtslimteE BT A SR R A SRR (Silver Light) J2 52 £ (Jill)dnfi -
(D)alBaitle - EPEEREN RS T BB AR E -
=~ HBRIRIR -

(REETT  SEREREREE T -

(RS, - RS 2 BEIUERS - BASSOUREENSS » AIScEEMiC )T ~ ENE
ELERREENEA - I EEMEE -

(EPRE PO N RS A B TH AT 104105 25 (N24.001456, E120.531684) » /%40 m -
BIRRE4.8 m > KIEEE3.S m > EIIETHSE4.85 m > QEEFEUEBAGINERA - i
FR20124F > FEdLAER - TREISHRETAR SR EE) R - WAL R > 2 ZEH
PR 1-1.2 m SR afRp & > SRR B R - Pl - AU RIS - R
R A BRSO » AR B R R EIAE4Y60 m’ > M 20.4 m ~ SEZEEL 1.1 m -

s AAETIA

(—)tBa B - A FEEH K ARTERE 75 2018 £ 7 H 20 HETE - BL 60 f&7 U H E A AEAL S
HLREER - fERERSE 14 O 8 H 3 HEEain= - BT ARMHE 1 B2 &
FAFRHEAIR ) > Bk | SR ERA HERE A - AEEY | R B R
20 Hibk 2 S R R REE 4 BE R RIS 2 U750 - CIRE R 2 Uk D e
B4R BmIEA AR R - PREESY B BB 30 om REEE 60 em 0 A A
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R R T T2

(Z)atBassst - BRoE2EM(CRD)FESI 5= » TUEEHE » /NEFER 5 m > 5f 8 R4 THE <5 m
=160 m °

(Z)HEEBHEETTE

LEHIAE SR ESSE © PRSI TEm A TR BAAEE Y AR - 5
FEERR ~ SOl R EIRFEEMR - WEER R E & NeaREmEEERS -
R~ SR MEEIY R R RE TR -

2. ARG AT © R TIE R R iU - o ER NP K- Ca~ Mg E& SO E
SO o BER RESH E TEIRE T SBIUH BOAEE > FrEReEtaas e bl 70C M TR &
BT - DURIREWES) SR HESR - 85 - 87 - 5 ReFa R » HpDIZEANES
S8 FFHSEAZ OO 420 nm FEb  HEEL 2R FIREOL
Sl gt FIAR TR EIE S L a8 - (a5
YR SRR, IN BEEREHE ) > 36 DR FUR U S¢sE G2 (Hitachi Polarized Zeeman Atomic
absorption spectrophotometer Z-5000)3T °

(DB HETTZE © &HNEiE 2018 4£ 8 H 13 HIEME » B ®E » FOEH Rkl 4 e tE ik
7y AR ERERERE - ENEER T AR S R BT - BV B IR AR E B RIE T 7 =0T

7 o BRRC S HARLIRE T VIS - MK BRI EEST KNO; 610 g - BYE&S5

Ca(NOy), - 4H,0 830 g ~ Bifit—¢F KH,PO,4 150 g ~ Filis$E(MgSO, - 5H,0) 500 g ~ §##(Fe -

EDTA) 20-30 g « 4347802 20-30 ¢ -

(F)IIT% - B/ NEFSEIEE RS E T e - a2 SRR - AL T test B¢

L.S.D.(Fisher’s Least Significant Difference );HEG AL #z R HH L SEHE{E > 7 F M -

Fo— ~ ain ROTE LT R [F) 9 S8 B R e B P

Table 1. The treatments of different branch and fruit number on oriental melon cultivars under greenhouse

Plant spacing Branch No. of Fruit
(cm/plant) (No./plant) (fruit /plant)
A 30 1 1

30
60
60
30
30
60
60

Cultivars Treatment Code

Silver Light

Jill

o O w »| 00w
N N = = NN =

2
2
4
1
2
2
4
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RS Y

—  TRBEHRERBHRSHNSEBER R RE

A 2 A [ B S B R B SR R T PR R B R MR 2 2 8 > H A () e B R BRI U A R TR
Ile) N SRVU R BN 2 R ~ ERAER » SR ETERFEEMR  SRERER )FRF
SIS SRR R B ) HER MR KRR - ERAERR R OHEEEMR - SR R E
[ e e 1 2 5 - MEERRMIR b DUFRE R EIRIR 9.19 om (B SR HY 8.01 cm -
HAESGT EEARE 2R -
T ANEE S B SRR AR T LR R MR 2 28

Table 2. The effects of branch and fruit number on the leaf characteristics of oriental melon cultivars

Leaf length Leaf width Petiole length ~ Stem diameter Node length
Treatment
(cm) (cm) (cm) (mm) (cm)
Cultivars
Silver Light 15.7a' 19.6a 15.1a 5.88a 8.01b
Jill 16.0a 20.4a 15.0a 6.49a 9.19a
T test ns ns ns ns *
Training
A 16.7a 21.0a 17.6a 6.56a 8.54a
B 16.5a 20.4a 16.1ab 6.41a 8.74a
C 15.5a 19.4a 14.2bc 591a 8.66a
D 14.6a 19.1a 12.5¢ 5.86a 8.48a
LSD5% ns ns * ns ns
C*T N
.y ns ns ns ns
significance

! "Means with the same letter in a column were not significantly different at 5% level by least significance difference.

EARFEHEHRERETTH  wAERMNEE 1 REMHA) 167 cm &5 » R BEE 2
HEET(B) 16.5 cm ~ & E 2 B (C)fY 15.5 cm > [ DLEEE 4 SR (DAY 14.6 cm & > {2
SREEMMHEEEEZR GAERE T B8 1 REHA) 2lm s » RZBEE 2 RE
FE(B) 204 cm ~ H#E 2 BEH(CHY 194 cm > MLLEE 4 ZEHED)AY 19.1 om & » HEE
MR REZ AR - EWE T BE 1 FEHA) 17.6 cm# 5 > FREIFEE 2 LEEH(B)16.1
cm &gt R E S RSN sy B S 2 SR (OHY 142 om L 4 ERHI(D)AY 12.5 cm
FUEHMECERENEER  SH T m SR EEEER > SN 5.86-6.56 cm - &
] £ U7 [ 5 i 28 ] e B 5 22 5 > EfIREI R0 Y 8.54~8.74 cm -

YRR B RPN 2 RS N R A T2 EY SR fEIR AV E RS - 5
BIHEEE R TR S BRI 8 (LAY K2 E 5 R U L AT BB K157 o R sk By o BEUREH ICEE R TR AR
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s SR 0 RO EE TR » BSER MERIVBORIER - SERLREENTR
RENS WL R RS  RBT U ET THE RS | R NEE2 RSB R -
SEEEG 4 S ISR PEIR 2 6T  SEEE - MR R R A R R -
IO B B PR L2 55 SR - B4 e T SR TR e B

GO pE R E RoR B R SR iR B L E S EMRIEEET - I WEsEE
BAERER MIRRIRI A GGk 2 iSRS ENY BRE > Ga & TR TIE

DIREEE B BESLFE > DUE 0 I S8t St ERRE 2 Re e HRER

WERE  HEGEMOCEREY) TR (source ) Ky ‘8’ ( sink )3 HCeiE M AR B R -

Z - TEREHRBRYHRERIHNSERREMER R E
FAPRUCERAE TR TR B IR - [EIEH I AR R K 32 BEREIR (R S) - RimElE

R (ALTERE] 7.9-8.3 cm) ~ SRAEEE (A AER] 15.3-16.4 cm) ~ BRI E (A ] 361-387 g) ke AlA LR

Yre & (i 12.9-13.8 °Brix) FRE VIR - A amfEi fog T H AR RERRE MER - X

FESRACTTIH - B2 ERAL 9.41 em fEGEET ERIE BT SRAEIRTE 9.03 cm -

R= -~ NEE B R T I R R E MR 2 22

Table 3. The effects of branch and fruit number on the fruit characteristics of oriental melon cultivars

Total soluble

Treatment Fruit height Fruit diameter  Pulp thickness ~ Fruit weight }
solid content
(cm) (cm) (mm) (g / fruit) °Brix
Cultivars
Silver Light 7.91a' 9.03b 15.3a 36la 12.9a
Jill 8.30a 9.41a 16.4a 387a 13.8a
T test ns * ns ns ns
Training
A 8.96a 10.06a 18.2a 434a 13.4a
B 8.00b 8.96b 15.3b 362b 12.7a
C 7.99b 9.16ab 15.4b 372b 13.9a
D 7.46b 8.70b 14.5b 329 13.6a
LSD5% * * * * ns
C*T ns ns ns * ns
significance

""Means with the same letter in a column were not significantly different at 5% level by least significance
difference.

FEA RS REOTH - REUEE 1 BUgH(A) 8.96 em #(5 » (RIFEEZENEZL 2 R
TR (C)HY 8 em ~ FE 2 FUEEHH(B) 7.99 em Ko (KAYEEE 4 SREE(D)HY 7.46 om > pREHfH AR
PSR - JRACTTIH - DIBE 4 SRR PE(A) 10.07 om #75 > KZRHEE 2 SRR H(C)FY 9.16 em > {iE
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AEERIE AR (HEEE 2 FURTHE(B) 8.96 cm LIS 4 JLEHI(D)Y 8.7 em » i HIHH R
S - RAERETTH - B2 4 JuaH(A) 18.2 mm 75 - s flELEEE 2 FEE(C)FY 15.4 mm ~ B
22 FpRIE(B) 15.3 mm S EEE 4 FERH(D)HY 14.5 mm & = pRHH CERE MO E R - BIRE W
BHE 1 ARH(A) 434 g5 oyl S 2 SERHEI(C)RY 372 g~ BLE 2 SRERHI(B)362 g J & 4
FRHE(D)HY 329 g F =R CERE MR - AANEIPY & 8 H & R AR - s
MEERYrEE T 12.7-13.9 °Brix °

R BT IR E » MR RN IR B (A R R s>« 552
T e SRR AR R A A BT D HER AT RSt R < BT R T an s » Ho 52 1 At (2
ARENEE > B EE AL A O FRR B - BB o B - iR - ATCGRER
R PR BB R AR SR A ERERR IURAE ~ Rt R B B R A MEET Y S R E IR
B RER D) - RREM TR ZE EEER R - R Reomoy  FEmsnE
EASEE - 1T SRR VAR B B B A IR AL B AT SR iR i 1 DL SR J 32 &
WemtE Ry E - DAFERETSFR K ZsmERH K -
FVU ~ R[] B S8 s Bl AR SR T T\ SR 5 B R E MR 2 s B
Table 4. The effects of branch and fruit number on the fruit characteristics of oriental melon cultivars

‘Silver Light” and “Jill’

Fruit Pulp Total soluble

Treatment  Cultivars  Fruit height . . Fruit weight .
wiv v & diameter thickness wtwelg solid content

(cm) (cm) (mm) (g / fruit) °Brix
A 9.05a' 9.90ab 17.8ab 427a 12.8a
B Silver 7.55b 8.70b 14.5¢ 334¢ 11.9a
C Light 7.58b 8.69b 14.5¢ 347¢ 13.7a
D 7.45b 8.90ab 14.4¢c 337c 13.4a
A 8.88a 10.23a 18.55a 440a 14.0a
B Jill 8.40ab 9.62ab 16.0abc 390b 13.4a
C 8.45ab 9.23ab 16.20b 396b 14.1a
D 7.48b 8.50b 14.6bc 321c 13.8a

LSD 5% * * * * ns

'Means with the same letter in a column were not significantly different at 5% level by least significance difference.

BETLIEEARI RIS SR EAE R A - BRI R AR
(38102 A RATHNIEET - W FRARRHEE O RoR s EN A S S o IR AR S E =
[EHERRREREZ IR IR - DUER|E R M H BRI EE SR BB misE RB S P
HIREATE  RESEZREERILRER LA ES? - e EER ¥ G AHE
G R R BT E 8 i BRI - AlBRBUR A R S B RIS L
TR PHIEA 300 g DL E(GR=RRIY) » HEFREATH? 12.0 °Brix HYSYEZK - HEEAEBIELERIU)A]
RS | REEY | R (SA K IAEE) S 2 J(SC f IC mH)bEE% 2 REISH 2 R
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(SB ¢ IB B s S B 4 S(SD K JD paf ) AV R E MR RITEL (- w[RES KRB AARFE > &
SRR TR R B LT et .
= TRBEHARERBHRIERGHNERTRSEZRE

SEHENER TR EEFE £ FE SRR (HE & 5 R )ERER(RTL) B THER
e AN FIE SRR LL R /Y 0.32%55 ~ R Ry 0.26% - W& R MRS > Hik
Fo - SR BRI AR EFOREREN - BREGEN EEH R R 3.67%EH
3.38% - R #IEELUMEHY 2.64%5 5 > FELCRY 2.62% o TERITEE FEE B AR
[ 6.63%E2 6.01% - TR BAEE FE T BLGRME Sl FRsHY 1.98%E 1. 85%  &r e [ B SR A B R
B RS EHTEHE 5 S I P BE R BURGRTL) - amiE R~ B - 8 - $5 R i
oy B S R R B R SR EREE MR - ER R B R 2 SR
(C) 3.66%55 » {7 BB 1 RmH(A) 3.65% > & 4 Fyai(D) 3.57% K BHE 2 Rai(B)HY
3.21% - FER BE R E 4 FUEH (D) 0.31%E5S » (K7 R LAEE 2 JRpgH(C)RY 0.30% » BLE 1 S
H(A) 0.29% ) 2 2 FmIH(B)HY 0.26% - 5 $i2 EHE 1 JUZH(A) 2.84%i5 5 » (RFF R IIEE
2 FRB(C)RY 2.71% » B2 2 T (B)HY 2.53% f B & 4 FURHH(D) 2.44% - FER P EHEE 1 R
FRHE(A) 6.54%855 K7 Ry LG 2 SREH(C)HY 6.29% > & 4 B (D)HY 6.27% K BLEE 2 Fls
H(B) 6.19% - TR HEEERE | FYRH(A) 2.11% 5 > (KPR LIEES 4 FEH(D)AY 1.89% » &
2 REHE(CHY 1.86% F BEE: 2 HEEH(B) 1.79% -
RO~ AEE S REEERGE RO AE B RIER TR TE - - - PSP eE e

Table 5. The effects of branch and fruit number on the N, P, K, Ca and Mg contents in leaf at oriental
melon harvested stage

Treatment N P K Ca Mg
(%)
Cultivars
Silver Light 3.38a' 0.26b 2.64a 6.01a 1.85a
Jill 3.67a 0.32a 2.62a 6.63a 1.98a
T test ns * ns ns ns
Training
A 3.65a 0.29a 2.84a 6.54a 2.11a
B 321la 0.26a 2.53a 6.19a 1.79a
C 3.66a 0.30a 2.71a 6.29a 1.86a
D 3.57a 0.31a 2.44a 6.27a 1.89a
LSD 5% ns ns ns ns ns
C*T
significance ns ns ns ns ns

' Means with the same letter in a column were not significantly different at 5% level by least significance difference.
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SHEHEDNE R SR T R e B A FIRNa R (SR R 5 S REUR(RN) > i
TS~ i SRR IS o o R W A R S AR - TR S B DU SR R R
5371 B 8.2 ppm B 8.0 ppme3EF ShE B LU FE B SR 53 By 24 ppm B 17 ppme 3R $EEE HR
fif” Bl FE K53 FeY 61 ppm B2 60 ppme BEF # S BT B FE T 3 /HY 91 ppm £ 89 ppme
&R e R B B R BR BRI T U T A B R B T R P B SRR (GRN) » FR T EER
BEEREREMERIN  HER - AR S BRI e ERE T ER - B
FiEELIE S 4 R g H (D) 8.6 ppm iz > K2R E 2 RpgH(C)HY 8.3 ppm > FiE RER
EMER > MBLE & 2 g (B) 8.0 ppm KB & 1SRG (A)HY 7.5 ppm > Jig B 77 LR E 2 4R
st PEEIEER - BREGENUHEE 1 R (A) 25 ppm B & 2 FLpz 3 ((B)HY 22 ppm KEEH
EMAER M S 4 REEH (D) 18 ppm f 8 & 2 FpgH(C) 16 ppm > i B {7 LA £ 2 &t
FEEVEER - ERFERDES 2 REH(B)AY 70 ppm #E  {KFF BLIE T 4 R H (D) 60
ppm > ELE 1 SRR (A) 58 ppm 8 & 2 R B (C)HY 54 ppm - & 57 g B A A B AR -
ER#EENRHEEREZRENER  2h %S 4 g B (D)HY 97 ppm 805 > (K7 B LS
2 RpEH(B) 93 ppm ~ & 2 Ry H(C)HY 87 ppm K E 1 SRR (A) 84 ppm

o MEYREZASSREE R TR EE DG EBEE RSN - FIHER &
e R T AN - REER LR B A T IF Ry S B A IS R AS - TR AT AR S
TREER & T ZUR B E B (AT S RiFE BB SOt Y e Sty
BEH S - B~ $78 H & 8 i [E (sufficiency range) : F a8 & 2.5-3.2% (CEH{E 2.84%) ~
i 0.43-0.58% (FI{H 0.51%) ~ $ & & 4.4-5.1% (CFHEE 4.75%) » ARG R FER
AEESEENN 3.21-3.66% » Wi B/ 0.26-0.31% » $1& 87 2.44-2.84%") - 228
TTE MRS FT B RS I R NS ~ B BB HAE  HEE S AR KH
BREEH VBT - HPHALRKR ZBRE T - FERBEDNE REEFEHEH
By~ KGR R R M 2 B RS - LR E FLAR R R Y o A B R B R S IE LI
RECTT - HERWBERR TR & B8RS DIN  FE5E R W s 80 By 5 R BUE R R fw (R & 2L
T BEBUNEIRTE R MER R SR RS ¢ iR S BN e o S AT A SRR e
BEREYY EREEABNE Y RERSFEREEVESRFHESHESREE
WAV TIR BN AR — bR -
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FN ~ NEIEEH G R B R TN B RIAER T - # - SEREEEZE
Table 6. The effects of branch and fruit number on the Cu, Mn, Zn and Fe contents in leaf at oriental
melon harvested stage

Treatment Cu Mn 7n Fe
(ppm) -
Cultivars
Silver Light 8.0a' 17a 6la 9la
Jill 8.2a 24a 60a 89a
T test ns ns ns ns
Training
A 7.5¢ 25a 58ab 84a
B 8.0bc 22ab 70a 93a
C 8.3ab 16b 54b 87a
D 8.6a 18b 60ab 97a
LSD5% * * * ns
. (.j*T ns *x ns ns
significance
' Means with the same letter in a column were not significantly different at 5% level by least significance difference.
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The Effects of Branch and Fruit Number on
Growth of Oriental Melon Cultivars under
Greenhouse’

Chen-Yang Tai and Ling-Hsi Chen®

ABSTRACT

This study aimed to understand the effects of branch and fruit number on the growth of oriental
melon cultivars under greenhouse. The results showed that the leaf and fruit characteristics (fruit length,
fruit diameter, single fruit weight and total soluble solid content) was not significantly different of oriental
melon cultivars (Silver Light and Jill). There were no significant differences in leaf characteristics (leaf
length, leaf width, stem thickness, and internode length) between the branch and fruit numbers, and the
overall fruit characteristics was significantly better in the 1 branch and 1 fruit treatment(A), than tha
others. For melon leaf elements, the analysis results showed that the content of inorganic nutrients in the
leaves, such as N, P, K, Ca and Mg, among the varieties and between different treatments of branch and
fruit number was not significantly different. On minor mineral elements in leaves, Fe content was not
significant different among the treatments, but Cu, Mn and Zn was reached a significantly different.
Because the fruit is the target organ for melon cultivation, it is recommended that the method of 1 branch

and 1fruit treatment should be adopted.

Key words: oriental melon, cultivar, training, fruit characteristics

! Contribution No. 0976 from Taichung DARES, COA.
% Associate Researcher of Taichung DARES, ROC.
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HECRREEGERNWH AN & BBV EREEENE T - tHEBRECERR
HEAMAE ~ M 8CR - AR DRI LR S G B HI - SERLLSAEETR R
EUEEENER - B HYE R 2 g/kg AIEBRRZ A E 2B (8T FERIHAER & LabDiet
5001 kst - 8 MR LR AHA BRUIR R AT RsAEE BT B ThRE Rt Al - 45 R0 > 2RGE(CHE
ARG E R IR &I - R 2B AR B 0 S AR R o ey 4%
GREREIRE - =R H RS © (KRB E O BRI SSIGIRBINREE (LAEAR - W S ReaT RIS
FIRERIATER S - EFEN AT EE R - BEERS - =R H B 3RS - UBREE - K
e K EEfRE SN - $ - SEAEEE - NS AR AR - e ARER SR M I T
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BB ARARHEY) » B4 Coix lacryma-jobi » BE37 44 By Job’s tears, adlay %5 - & 1 AE MRATTER(
MEDC  XEC 3ok - B TE  RIEESEREIREY) - SN EEE RIS ES 2 4
FEIEY) > BAY S HIMAEER Sy QORI RS « CoRmne SR T EO S &8y 13-15%
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A8 AT AR U B S (C. lacrymasjobi var. ma-yuen) » B FAF A NI -8 »
A HFEFIER 1T ARLARR(C. facrymasjobi var. major) » {41 257 5 B HOSHAS B2~
vy~ REFEE IR AE ARG 958 PRSI EE BN - 55 B SR R 20 SR8 -
PRI TSR (% SIS DU 54 - BINR R 2 B PR G (U
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RS (T R B S RO LB -

AT S PR AT AR B E T B T - 1 LR SRS - B
BV ot~ FAMFR R SRR G IEA THIEETS - 2R B DR
B0, (BB T - AR R SIS S BT T - 0 e 2B R L BT R
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B2 MTRIETORE - W R RSAERER I TH AR EBEEIL B R
PR S L5« FRRRRY S 9 RTEB EE IUAN R R IR L9 » P BUBIARIRE - B - 48
TR SR EIRI AR & - T LRSI SRR - DRI TSI - S e
R B P LR R - R TR TR - BRI AT R R 3
R B B A R ISR /B (AP BRIV S » BT A TSR R - 03P 5
BFEFHAELA T B2t - TR A th PR R ARA R AR PR RSP (5 LR B LR
S RIBIERATRCR » EFE AR ABIERRE 2 IR ZRIE -
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—  BCRMRMT

RE RS ARSI G G 3 D AR LA AR RS AR
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= EpE

A2 SD A KBTI BRSO H R SR LTI T BRI SEIRLAE R
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(—) FEAHIAE(Control) © A4l LabDiet /351, LabDiet S001 KRk - HUB gL PHRE LD
23%  KEABERHE/V 4.5% - KAGRAET A 6.0% ~ HCY A 8.0% ~ K53 i 1292 SETERK
@(13) o
(=) B8 E 4 (High Fat Diet, HFD) © AL b 70% LabDiet S001 kAT BA6H - 8L 13%5
S 10%EEE © 6% - 1IEERRREISS) - BB B R 2% SR
INRTERIOTY SRR SRR R R R — R R -
% REREHE SRR R)

Table 1. Composition of the feeds used in experiment (%)

LabDiet Milk Egg yolk Lard
5001 powder powder
Compositions of feeds
Percent protein 24.1 26.3 33.6
Percent fat (ether extract) 5.0 26.7 59.1 100
Percent fiber (crude) 5.2
Carbohydrate 38.4 0.66
Nitrogen free extract % 48.7
Percent starch 21.9
Percent sucrose 3.7
Minerals-ash 6.9 6.08 3.51
Cholesterol (ppm) 200 970 23070
Metabolizable energy (kcal/g) 3.02 4.95 6.69 9.02

All feeds were obtained from Young Li trading Co. Taiwan.

Lab Diet 5001 ingredients: Ground corn, dehulled soybean meal, dried beet pulp, fish meal, ground oats, brewers
dried yeast, cane molasses, dehydrated alfalfa, dried whey, wheat germ, porcine animal fat preserved with BHA,
porcine meat meal, wheat middlings, salt, calcium carbonate, DL-methionine, choline chloride, cholecalciferol, A
vitamin acetate, folic acid, menadione sodium bisulfite (source of vitamin K), pyridoxine hydrochloride, thiamin
mononitrate, nicotinic acid, calcium pantothenate, dl-alpha tocopheryl acetate, vitamin B, supplement, riboflavin,
ferrous sulphate, manganous oxide, zinc oxide, ferrous carbonate, copper sulfate, zinc sulfate, calcium iodate, cobaly
carbonate, sodium selenite. Data from Labdiet (2020).

Composition data of milk powder, egg yolk powder and lard are from USDA (2019).

(=) ZFEE(HHAMFD-]) 82 HFD 4l[F Rrmifsei e H 5 HAUE > SSINIGECH) 2 ¢ LA 10 mL 7%
WK RECETE  REBRGHIERERERE  F - EEEREN IR N AR
ERTER AR 10 mLkg/day - #ZEHIA s AEE  ReH AR B FEEH K -

RERHEEECHEE MR e E ZE(L > WHNHRERR RIS E - e
GesBEE - BRANSHE - FMH 10 & f£5 8 Ll Isoflurane SEASMIN - PRESIERESARITIR 1%
PR EUATAR ~ BERE - R R R SERER A AT TRV EE - R RRAH SR G -80C REZ 1R 0T
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T AR RIS EER TR

Table 2. Diet composition of different experiment group

Control HFD HFD-J

Compositions of feeds

Percent protein 24.1 21.8 21.8
Percent fat (cther extract) 5.0 24.0 24.0
Percent fiber (crude) 5.2 3.6 3.6
Percent carbohydrate 48.7 36.5 36.5
Cholesterol (ppm) 200 2605.2 2605.2
Job's tears (g/kg body wt./day) - - 2
Calories (kcal/g) 3.85 4.831 4.831

LabDiet 5001 is used for the control group. In HFD and HFD-J, the diet is composed of 70% LabDiet 5001,
supplemented with 6% milk powder, 10% egg yolk powder, 13% lard and 1% cholesterol. The nutritional
compositions of each group were calculated based on Table 1. Protein, fat and carbohydrate contents were 24.1%, 5%
and 48.7% in control group, and 21.8%, 24% and 36.5% in high fat high cholesterol diet (HFD, HFD-J) groups,
respectively.
= MRELEREHEG I

IR 20 AFESY 30 min 72 > 2 4°C N 2L 3,500 rpm B0y 15 min > HY_EJEIIETR-70°C /2 HARR
7 » Dl HEhz R B A (FDC4000i, FUIDMIZE M5 F FFDREHE Bl R T4 H il (AST)
BN P I BB (ALTE M » DURIE o TG~ TC» B IRETT I /TS AT (CRE) ~ FRZ E(BUN)
FPREE(UA) > [RIRE S AR i (Glu) ~ 48 5 (TP)SLE AR E $(Na) ~ #(K) ~ E(CHEETIRE - I
Zatin i B LR AR A TG AL T » ZE) R RIERS IR (FFA) ~ (% 5 & S AEE]RE (LDL-C)
B 5 % T B 45 15 B [&] % (HDL-C) - 3lf F1 A & ={(TC-HDL-C/HDL-C) 51 5 8 ik 55 5 15 b 45 B
(Atherogenic Index, Al-index) °

v BHi@BEE T

WeH20.1 g HYRTHEARSS - (SEHVKAIPBS st » FEAITF 1 mIFEEZEHURT (A5 HEE =2: 1) FIHMA
859/ E 1% (TissueLyser 11, QIAGEN)RHEEZEHY » 113,500 rpm# (210 min » HY &R - HAEEZEETUR
LEEZE ml > FAIA200 pl 0.9% AYAEFEERE/K - DIEECM%3,500 rpm#Ef (10 min - 2R FER >
MBEEZECR O (E 05 B ddH,0 =3 : 48: 47) EEF(1 ml > 13,500 rpmi=; 250510 min - 5 E
e - B EEEEF900 ul - HAHEEZFAURIEEZE | ml F| R SRR S 75
515 P s [ P e P i 5 SR 4L (265359, Abeam) iz = i H- 1 e FH i 65 52 4H (ab65336, Abcam
Triglyceride Quantification Assay G)53HHT & E RS K = Hlls2 & -

A~ AT
PEMIGE ~ HFT & HFT-J S R ~ B s e e 0F FHR LA Student’s ttest ELBZATEER
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25 IRE - HAEE EEE MR A BB E ] SPSS Statistic 12.0 MARAE LRI 788 528y
#T (One-way analysis of variance, ANOVA) J3ffriZilaH « mARENE B A 2FCE(C A2 28 > W2

e

LSD (Fisher Least Significant Difference)#{ T8 E ° FiA E{E L mean + SD Fors » p < 0.05 Fon
HES:T LB -

FERERET G

— ERECRUNARREE - RPN ARREMEREECRE

Al AR B HE e s e Al H Vel e DIEREIY S i EUE & 2 28004
HFD-J s B4R BRI e HI4ENE 5 KA - VGRS ERER SRS HE2EERE 18
He B IS AT S AH AR 72 52 - HFD sBadH @)~ fe s g heta - 55 4 J81% BIER 2 m i 12
AH(E—) - Agg HFD-J 40808 28Bas bl fe s L =LA 2 45 - (2t ik iESLE
J7> HFD #HEAFERIAH 2 (B — ~ =) - 42 PR aEEE 2 B2BBNRE - 2R AE
- F4ERBEREEL 160 g A (E ) - HELEEN NSNS (LEES  TTRERECHEE
REYHIFIZ(FE = > Food efficiency)% 5 (P<0.05) -

400.0 -
—o— Control

350.0 - ——HFD
HFD-J

Body weight gain (g)

100.0 1 /‘.r

week 1 week 2 week 3 week 4 week 5 week 6 week 7 week §

& — - ThaEhfE 8 Bl E et

Fig. 1. Body weight gain in Wistar rats during 8 weeks experiment period
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Fig. 2. Food intake of Wistar rats during experiment period

= ECHERERR ZREREES LRV 22
Table 3. Effects of Job’s tears on body weight gain and food efficiency in Wistar rats fed with HFD

Group Control HFD HFD-J
Body weight
Initial 211.67 +7.07 216.09 + 12.75 264.69 + 10.60"
End 447.15 +24.09 544.06 + 53.98"" 527.43 + 48.75
Change (%) 111.37+11.73 151.88 +22.33" 99.38 + 18.09"
Average intake
Food (g/d) 23.26 +0.50 23.11+0.63 23.47+0.57
Food efficiency' 36.45+3.13 50.92 +5.38™" 39.68 +3.61%

""" Statistically significant difference between control and high-fat control at p<0.05, 0.01 & 0.001.
#ARHE Statistically significant difference between high-fat control and treated group at p<0.05, 0.01 & 0.001.
Value are expressed as mean + SD (n=10).

! Food efficiency: (body weight gain/total food intake)*100%.

HIA AR ER B B BT & B Y TC B TG M0 2 B R (K% e FiS 2 I BE TSI (VLDL)
Ff/R e - VLDL € iPRk LDL - Hhiy TG & AN E REE R - SR IR
ANREE AR - fERERGAHARE R T - BPERIAHAEEL - Sia T B S i Rm AR A S &
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BRI R - B RISE R EAERGRIY) - AR E B B S E L BB D - IR LA
FIBR(LA T AR RESD) 2013 45 10 At TGk 2 R ST REHRRS | WA V%R - DAt st
HESERTZ/D2HM FEAER - HiREE TR, ZHE > BIeERER T Aok
FERT 5 Z DA - BE(C AR Ll AR AR Sha4E B B B RS A s DAYSCR - (B2 H ATSUERaS R R 2
BEE/KAE(CRDY) - RAHSHERIH & I HIRERSARR 2 B 200k -

xR~ FCAHE AR R KBRS E R 28
Table 4. Effects of Job’s tears on visceral fat weight in Wistar rats fed with HFD

Group Control HFD HFD-J

Mesentery fat 1.43+0.26 2.47+0.96" 2.04+0.57
Kidneys fat 7.53+2.13 12.75 +3.81" 10.72+3.75
Epididymis fat 5.16+1.70 7.86+2.17" 7.27+2.73
Total fat" 14.12+3.33 23.09 +6.54" 20.03+6.45
Fat/body weight (%) 2.98+0.72 4.00 +0.93" 3.78+1.08

"™ Statistically significant difference between control and high-fat control at p<0.05, 0.01.
Value are expressed as mean + SD (n=10).
#Total fat is the sum of mesentery fat, kidneys fat and epididymis fat.

= ERECEHNAENREECRE

AsERT > fEIMRHEE 71 HFD 412 1m4% TC » LDL-C » LDL/HDL EE{E K Al ErbEPZEI4HE
FHIN(P<0.001 > FF1) > [FlF HDL-C & &5 (P<0.05) - HMASST RIS Al BHE RS ZERIgE -
MY L R B B MINE AR B (AT > W] AR TR HFD Frigfinfy TC~ TG~ LDL » LDL/HDL
DU AT S5 - 5882 OLI 2R - B AT - BBk - B0k - 362 - SR EE Ry S0%6
FHERL > PR SRR - B E = RERRUEHNEN R GRETAREERE(CEE
W = H ] IS E KA EAY TG ~ TC ~ LDL-C » B (CAYAR EIR 9 B SREnn s e/l
HE BRI ~ MR RS aaie -

WA E R AR EATATIRE 2g > MRE EREAR  SINELS 1-L1g>
YU RYIEAUER 4.5% @ BURNE S 588N « IREFRE AL R T HER 2808 TEIERYEHY
il th RE R B S MARATRCR > LA MI AT SR AR 58 075 AT DAPR R IR A PRI -

TR FRE B BRIV DA BB 1 - 5% s e e B 2l B 26 A5y
k2 4 R B RAGECEEER 100 g RUREDIER - P& 2 B 4 81257 B i E 22R8

B RS S - SERE SIS E A eI 2 B 4 1% AHRAEE - =R HHES(TG)
HEEIR(TC) ~ A & BHEREIRR(LDL-C) K bR B R {R(p<0.05) - HFEHL 2 B 4 B
SR AR AR - BUHZRAAMELEL o 1f8E TC ~ LDL-C RA4RASE[RIE % ~ MR Ay » (3%
(AR TG RIMAEFHIE AR AR (p<0.05) » BURE AL e SRREE R B AR SR (R
% SR e s R — 2 -
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xR BCEHEROERRMEE 228
Table 5. Effects of Job’s tears on serum lipid in Wistar rats fed with HFD

Group Control HFD HFD-J

TC (mg/dL) 44.8+7.07 99.3+32.28"™ 74.6+17.57"
TG (mg/dL) 26.4+8.0 35.5+20.65 20.1+6.85"
HDL (mg/dL) 38.9+7.67 32.4+5.76" 37.9+5.84
LDL (mg/dL) 6.7+2.26 60.8+33.00"" 34.2+11.86"
LDL/HDL 0.17+0.04 1.93£1.12" 0.91+0.30%
Atherogenic Index 0.16+0.06 2.12£1.09" 0.98+0.40"

ok ok

" Statistically significant difference between control and high-fat control at p< 0.03, 0.01 & 0.001.

## Statistically significant difference between high-fat control and treated group at p< 0.05, 0.01.

Value are expressed as mean + SD (n=10).

TC, total cholesterol (mg/dL); TG triglyceride (mg/dL); HDL, high-density lipoproteins; LDL, low-density lipoproteins.
Al Atherogenic index, is calculated from (Total cholesterol - HDL-C)/HDL-C.

= ERECRENKEMEAEEREAEHITE

EOD SEE AT Kk - B0k B - SR EIER S0%ETRIAR > A
El A EHERE RS » FoE = NS BRI EAB IR SERET N T 2R BB o B CE# A
R E BT EAENEE - A =B HomBs AR - H 2 Bt sk -

Al - =REEE ST TC ~ TG B hN - FHiE 8 HEHI4Hry 2 % - FFE/Ae Bt
EIGIN > BT RAEH AST ~ ALT EIEHREGRIN) - FEMIATAIREAT S R EbRE & - B aE
CEE 5Bt > PTDUEEETGERTHE TC (P<0.001) ~ TG (P<0.01) ~ AST (P<0.01) - ALT I iHE BETEE
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Table 6. Effects of Job’s tears on liver lipids and inflammation in Wistar rats fed with HFD

Group Control HFD HFD-J

Liver weight (g) 10.31+0.56 21.8143.54™ 18.5+2.93"
Liver/Body weight (%) 2.17+0.11 3.78+0.32"" 3.49+0.27%
TC (ug/uL) 0.41+0.09 0.73+0.12" 0.58+0.05"
TG (nmol/uL) 1.56+0.82 3.61+£0.85" 2.74+0.52#
AST (U/L) 59.7+7.6 226.3+206.117 76.0+£15.95™
ALT (U/L) 24.343.7 143.2+194.16° 40.6+8.21

ok ok

" Statistically significant difference between control and high-fat control at p<0.05, 0.01 & 0.001.

## Statistically significant difference between high-fat control and treated group at p<0.05, 0.01.

Value are expressed as mean + SD (n=10).

TC, total cholesterol (mg/dL); TG triglyceride (mg/dL);AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Table 7. Effects of Job’s tears on creatinine, blood urine and uric acid in Wistar rats fed with HFD

Group Control HFD HFD-J Range

CRE (mg/dL) 0.17+0.05 0.21+0.03* 0.17+0.05" 0.40-0.60 "V
BUN(mg/dL) 11.54+1.65 10.7+1.56 12.42+2.63 10.00-16.00
UA(mg/dL) 1.37+0.25 1.57+0.30 1.36+0.31 0.90-1.50 2

* Statistically significant difference between control (A) and high-fat control (B) at p<0.05.
* Statistically significant difference between high-fat control and treated group at p<0.05.
Value are expressed as mean + SD (n=10).

CRE, creatinine; BUN, blood urea nitrogen; UA, Uric acid.

2/~ BLCIEH SRS EMRIE - IRl & ERE 2 2
Table 8. Effects of Job’s tears on blood glucose, free fatty acids and electrolytes in Wistar rats fed with

HFD

Group Control HFD HFD-J Normal range
Glu (mg/dL) 151.0+18.01 144.5+18.25 169.6£20.90  121.0-197.0 "V
TP (g/dL) 5.30+0.17 5.98+0.23" 5.90+0.31 6.00-7.10 'V
FFA (mmol/L) 0.57+0.10 0.42+0.12" 0.54+0.08 0.33-0.47
Na (mEp/L) 142.0+1.89 142.342.71 143.5+1.08 141.0-149.0 *
K (mEp/L) 5.10+0.52 5.17+0.56 4.64+0.31 4.60-6.10 'V
Cl (mEp/L) 105.4+1.58 105.6+3.17 103.1+2.60 101.0-107.0

* Statistically significant difference between control (A) and high-fat control (B) at p<0.05.
Value are expressed as mean + SD (n=10).
Glu, serum glucose; TP, total protein; FFA, free fatty acids.
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Effects of Whole Grain Job’s Tears (Coix
lacryma-jobi var. ma-yuen) on Serum and Hepatic
Lipid Profiles in Wistar Rats Fed with a
High-fat-high-cholesterol Diet'

Yu-Hsin Chen’, Yu-Wen Hong’, Chih-Jou Su” and Chi-Yu Yang’
ABSTRACT

Job’s tears (Coix lacryma-jobi var. Ma-yuen) is one of the traditional Chinese medicinal foods, which
contains rich nutrients and functional metabolites. Previous research shows that consumption of Job’s
tears may ameliorate hyperlipidemia and hyperglycemia. This study further investigated whether
processing of whole grain Job’s tears by extrusion cooking would alter the beneficial effects on metabolic
syndromes. The control group of Wistar rats were fed with LabDiet 5001, in comparison with a group fed
with high-fat diet (HFD). The experiment group was fed with HFD and supplemented with Job’s tear,
prepared by extrusion cooking, at amount of 2 g/kg body weight. The serum and hepatic lipids, liver and
kidney functions were analyzed and compared after 8 weeks. The results showed that consumption of
Job’s tears reduced body weight gain and food efficiency significantly. Supplement of Job’s tears could
ameliorate hperlipedemia caused by HFD, the serum TC, TG LDL and atherogenic index was all reduced
significantly. HFD also result in steatosis, including the increase of hepatic weight, TC, TG and
steatohepatitis. Intervention of Job’s tears could reverse the above mentioned parameters. The
concentrations of blood urea nitrogen, uric acid and electrolytes Na, K, and Cl, did not differ substantially
among treatments. HFD resulted in increase of creatinine, and whole grain Job’s tears can reverse the
adverse effects. In conclusion, the extrusion cooked whole grain Job’s tears can ameliorate hyperlipidemia,
steatosis and steatohepatitis, indicate its potential to ameliorate metabolic syndrome and can be developed

into healthy food on hepatic protection and reducing high serum lipids.

Key words: extrusion cooking, serum lipids, hepatic inflammation, safety
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