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Fig. 1. The sketch of single pump venturi fertigation device
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Fig. 3. The effect of 3 water levels of stock solution on the nutrient injection rates
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The Performance Evaluation of the Nutrient
Injective Rate of Single Pump Venturi
Fertigation Device '

Ling-Hsi Chen *

ABSTRACT

The single pump venturi fertigation device is simpler in the layout and cheaper than
the double pumps system. The centrifugal pump builds water pressure in the pipeline
during operation, and creates a pressure difference in the inlet and mixing port of venturi
tube. Nutrients of stock solution tanks were injected into pipeline by this pressure
difference. The aim of this study was to evaluate performance of the nutrient injective rate
of the single pump venturi fertigation device. The nutrient injection rate was influenced by
water level of stock solution, the flow rate difference reached 0.6 L/min, which was higher
than the error of flow rate 0.12 L/min in the fixed 3 L/min injection test. The stability of
nutrient injection rates were linearly increased between 1.0 L/min to 3.0 L/min, therefore,
this type of venturi injection unit has flow rate error lower than 4.5% and high nutrients
output stability in the range of 1.0 L/min to 3.0 L/min. Therefore, the single pump venturi
fertigation device can be used to deliver nutrients and water to the root zone. In practical
use, the stock solution tank with bigger bottom area and small height difference can

reduce the effect of water level on the nutrient injection rate.

Key words: venturi, nutrient, injection, fertigation

! Contribution No. 0903 from Taichung DARES, COA.
? Associate researcher of Taichung DARES, COA.
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Table 1. Testing results and dimensions of the three brands of granular fertilizer

Fertilizer . Length (mm)
Diameter
Brand (mm) R A Standard deviati
mm

tested ange verage andard deviation
V-brand 5.0 10.3~23.3 15.2 3.5
F-brand 4.0 6.9~16.5 10.3 2.6
S-brand 5.0 9.1~14.7 12.3 1.4
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Fig. 1. The schematic diagram of the hand push fertilizer applicator (handle in front)
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Fig. 2. The regulation modes of fertilizer application
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Table 2. The specification of the hand push fertilizer applicator

Items Specification
Power unit Human labor
Wheel drive 2 wheels driving
Gross weights About 45 kg
Dimension(LxWxH) 1,080x710x760 mm (handle in front)
1,300x710x810 mm (handle in rear)
Tread 450 mm (front wheel), 265 mm (rear wheel)
Wheel base 450 mm
Min. turning radius 450 mm
Volume of fertilizer tank 54L
Load of fertilizer tank 25~30 kg (different from species, moisture content of fertilizer and etc.)
Applying width 640 mm

HERRWUE 2 SRR - DUBHIRAERE B ftal Akl - T &353R - FHERTE
A H20.3920.53 m/sec” [ > S {H £0.45 m/sec > FEAEZE 50.05 m/sec » FhI{&BIEME
HIl £50.34~0.55 m/sec * F19{H £50.43 m/sec > fZAEZ B0.08 m/sec ° AJ 41 > [E—EAFEFE/KIE
e SHT S TP B B P FH T 7 2 35 R 3 i B A 4R -

R= - AEFEZATEERLAER

Table 3. The results of ground speed testing by various loadings

. Operating speed (m/sec)
Type of fertilizer
Push forward Pull backward
G 1 Non-load 0.46 0.44
ranular

a1 oad 0.43 0.40
Non-load 0.45 0.45

Powdered
Load 0.43 0.41

() ARHEE EDRF R [F] B RS 2 i AE 2 st B s 5+ AR CRz R BERE B SR T Gy IR AR ) 2% 3
BERAIE R E - P 1EFE L R 10 mmig /) - H2E4T15 mmfEH > F3ELY25 mmiy
Ko &R [F] B 2 /R SRR ] B R e - AORFCIBR I e K 2 B3 8% » 20 kg AE(EE
24.3 secH]{TE7.6 m > MAFE EBEAIRFE KB REZEE > 7751 /50.82 kg/sec f22.63
kg/m 5 ZE2EL U F544.0 secliifi713.8 m - BEAL i AE & £50.45 kg/sec sz 1.45 kg/m § ERES
1EERIBA R 28 /N > 10 mm > 5 FRF IR AERE 3RS 10.3 mmlIEF] 2858 - &R 28 R
RIAE » 5525 kgl BE R EDRN O 351~ 2~ 3ER 2 AF AT EL FE B £562.3 sec~25.5 m; 55.0 sec °
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15.6 m; 35.3 sec~ 8.2 m’ st BB AL & 45 50.40 kg/sec ~ 0.98 kg/m 5 0.45 kg/sec ~ 1.60
kg/m; 0.71 kg/sec ~ 3.05 kg/m ° &5 & SHHERAE AR YA~ > o] FREFE A H e i #5
AR R 2% -

U ~ AR ~ ER A [E] e AR & 2 A4S 2R

Table 4. The results of fertilization testing by various openings

A pplication rate (kg/sec,kg/m)

Items Opening of adjuster / adjustable gate

Stage 1 (Narrow) Stage 2 (Medium) Stage 3 (Wide)
Inlet port (Granular) -/ — 0.45/1.45 0.82/2.63
Outlet port (Powdered) 0.40/0.98 0.45/1.60 0.71/3.05
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FIE A U R 2 K 1 ~2 0 B} 2 1 TR - 4k B 45 SR U > A it A B R 49 FE2% 180.2 min
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SpiBiE 3R > FELREE AT A 55 S8 4 M HE 7 2 f5600 kg o H HH AR I 2B BE AL
FEMNHIEE1.45 kg/mIE L4769 m > 11 F51,115.1 kg - BEAEBES > F18
a5 3ELN2,022.5 kg o ATLA > A/EDRECI B AN Bt I 2 5 B 2 VD » DA R [ et
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(AL )BT B 5E a2 F-HE UM AR A &CSFAS B st ~ #E MBS R M - Hou SR
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Development of the Hand Push Fertilizer
Applicator '

Yun-Sheng Tien and Chin-Yuan Chang

ABSTRACT

The study was to design and develop a manual fertilizer applicator for field culture of
flowers and vegetables. This machine bounded grounding through the front wheels to
drive the tripper to rotate and dropping the fertilizer into the bed . Powdered or granular
type fertilizers are applicabe with this machine. It consists with 4 wheels, a tank with
54-liter volume and 25-30 kg load and adjustable handles. The user can choose either push
or pull mode. The machine was composed with fender and roller as to adjust the output
amount of fertilizer. When supplies with granular fertilizer, the fender within the fertilizer
tank must put down to avoid all the weight on the fertilizer tripper, otherwise caused to
obstruction and failure. The opening of the inlet port can be adjusted to control the amount
of fertilizer when powdery fertilizer is to be applied, the fender must be lifted up to avoid
the occurrence of the bridging of fertilizer. This machine is capable of supplying 0.45 kg
powder-fertilizer per second while the forward speed is 0.45 m/sec. The working

effeciency is 3.2 time faster than maunal application.

Key words: fertilizer applicator, hand push type, cut flower, vegetable

! Contribution No. 0902 from Taichung DARES, COA.
2 Associate Engineer and Assistant Engineer of Taichung DARES, COA.
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Fig. 1. Schematic diagram of the rice polisher
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Fig. 2. An impact husker Fig. 3. Schematic diagram of the impact husker
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Fig. 4. The seed, kernel and hull buckwheat
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Table 1. Efforts of rice polisher to hull the buckwheat

Spring pressure of the cover (kg)  Unhusking Ratio (%) Husking Ratio (%) Smash Ratio(%)

0 93.2 3.6 3.2
2.5 82.6 7.3 10.1
5 0 100 100

= EEHEEESRER

B A ME R R VR Rt pm BRI - PR 45 SR 35 3R 0B o S INBR T B E 2.5 kg N ZRRBER By 7.3% >
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Table 2. Effects of Crushing force on seeds and kernels of buckwheat

Buckwheat Seeds Kernels
Crushing force (kg) 5.38 2.31
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Table. 3. Effects of silicone and rubber pads on buckwheat seed hulling at different rotating speeds

Silicone (%) Rubber (%)
r.p.m
P Kernels Powder Seeds Hulls Kernels Powder Seeds Hulls
1,200 25.26 20.31 49.13 5.30 32.53 7.31 56.95 3.20
1,250 28.63 17.82 47.86 5.69 3344 10.47 50.04 6.05
1,300 29.98 23.69 40.67 5.66 32.95 11.78 49.40 5.87
1,350 27.90 27.91 37.80 6.38 3593 16.20 40.79 7.08
1,400 26.77 29.18 37.36 6.70 33.12 22.96 3541 8.50
—4— Kernels-Silicone —i— Powder-Silicone Seeds-Silicone
==¢=Hulls-Silicone == Kernels-Rubber Powder-Rubber
0 == Seeds-Rubber == Hulls-Rubber
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Fig. 5. The hulling cruve of buckwheat seeds on silicone and rubber pads at different rotating speeds
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The Physical Analysis of Dehulling Process for
Buckwheat '

Chin-Yuan Chang and Yun-Sheng Tien

ABSTRACT

Buckwheat is an important local special crop in Changhua area of Taiwan. It contains
high nutrition value and used to make into noodles, biscuit and other forms of food.
However, it is difficult to dehull due to its triangle shape and hard seed coat. This study
was conducted to analyze physical properties of buckwheat seeds with different dehulling
apparatus. the buckwheat is composed of pedicle, hull and kernel. the average weight of
seed and kernel is 0.0336 g and 0.0226 g, respectively. The crushing squeeze force of seed
and kernel was 5.38 kg and 2.31 kg respectively, measured by force gauge. Using rice
polisher, 3 levels of spring cover force 0, 2.5 and 5.0 kg were tested, the successful
dehulling rate was 3.6%, 7.3% and 0%, respectively. Using impact husker developed in
this study, rotation speed setup at 1,250 rpm, with silicone or rubber impact cushion, the
successful dehulling rate was 28.59% and 33.49%, broken kernel rate was 17.8% and
10.49%, respectively. The results indicated that the impact husker with rubber cushion is

appropriate for dehulling buckwheat.

Key words: buckwheat, dehulling, physical property

! Contribution No. 0901 from Taichung DARES, COA.
? Assistant Engineer, Associate Engineer, Assistant Engineer of Taichung DARES, COA.
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Table 1. Basic information of part-time labor in employed farm (N=38)

Topic Average Standard Deviation
Constant workforce (unit: person) 3.55 3.13
Labor number of part-time employment /per month 7.46 10.80
Days of part-time labor employment /per month 14.47 11.10
Salary Salary based on working days 1177.27 351.77

Salary based on working hours 122.67 9.42
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R REEERGH T H 3 (N=38)
Table 2. The monthly labor shortage tendency in employed farm in central Taiwan (N=38)

Month Frequency Percentage
1 H 10 26.3%
2 H 10 26.3%
3H 11 28.9%
4 H 13 34.2%
5H 16 42.1%
6 H 16 42.1%
7H 15 39.5%
8 H 10 26.3%
9H 10 26.3%
10 H 12 31.6%
11 H 11 28.9%
12 H 8 21.1%
Full-year 11 28.9%

Ht—RZEA S HEETIEEE S TEH - e AN IR REIEE AT - SF—4F
N T2 JE TAE I KRB A30~90K J& % (5 34.1%) » HAT B2 S EEIS T/F 2 P T8 H ¥ /5917.65
TC 0 B B 11570 » AU A 513,817.95T0(F 2) « ZEATTE 2 TEHE FFrizdt
ZHEREE  WERREFMHASENZEANT BENEENTT ~ RIEAF - BIKAE ~ #i{E
RNEFEERERRTHMENAT > BARABRELES  FEZENES BT  EIXFELAN
HEREK  ETESERER LAREHEGES TR EARERS TESEE  ET
FERE TEESITHE -

£ BEANEES G AL N-8S)

Table 3. Basic information of farming experience in employed workers (N=85)

Topic (days) Frequency Percentage (%)
Farmer experience before Under 30 days 25 294
recruitment/training by Farmers' 30~90 days 29 34.1
Association 90 ~180 days 9 10.6

> 180 days 22 25.9
Average salary of the year before recruitment/training Average  Standard Deviation
Average salary of part-time labor Salary based on working days 917.65 107.68
employed by farm Salary based on working hours 115 11.96

Average monthly salary of part-time labor employed by farm 13817.95 9326.36
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Table 4. Recruitment and payroll situation in conducted project of the agric-industrial human resources

management. (Employers N=38; Labors N=85)

. . Standard
Topic Question Average .
deviation
Employers Seasonal labors’ Total applied number (person) 3.47 3.74
recruitment/training by Farmers' Successful matchmaking number 2.53 2.83
Association (person)
Part-time labors’ Average work day 28.6 50.50
recruitment/training Pricing for work (day) 1,132.8 325.11
Salary based on hours worked (hour) 119.33 10.15
Labors Recruitment Work days 21.94 44.792
Payroll Pricing for work (day) 997.78  192.978

Salary based on hours worked (hour) 116.44 11.612

() "ENREEAJVELIE ) ERANEEEE ST
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Table 5. Implement satisfaction performance in project of the agri-industrial human resources
management conducted by Farmers' Association. (Employers N=38; Labors N=85; Farmers'
Association staff N=11)

. . Farmers' Association
Respondent classification Employers Labors

staff
. Standard Standard Standard
Topic Average L verage L verage L
deviation deviation deviation

Match making service quality by
_r 3.63 0.88 3.99 0.70 3.00 0.63
Farmers' Association

Recruitment formalities 3.34 0.78 3.66 0.73 2.82 0.60
Work attitude and content 3.24 0.75 391 0.73 - -
Work ability and payroll satisfaction 3.32 0.87 3.78 0.68 -- --

Empl - | icati
MPIOYEIs: CMpIOyees CoMMUNICAUON = 3 45 979 388 068 355  0.69
and interaction situation

Achievement satisfaction 3.53 0.83 3.82 0.74 3.36 0.81

Willingness to continuation 3.47 0.91 3.49 0.97 -- --

T NSRS REEANFHEERANSWEE 2R (ET N=38; /g A JJ N=85 >
Bg A& N=11)

Table 6. The satisfaction variance between employers, labors and Farmers' Association staff in project of
the agri-industrial human resources management. (Employers N=38; Labors N=85; Farmers'
Association staff N=11)

Category F value (Scheffe’s multiple comparison)
Employers- employees
Match making service Recruitment ploy L. ploy Achievement
. . communication and ) .
. ) by Farmers' Association formalities . ) . satisfaction

Surveying objects nteraction situation
Employers 3.63ab 3.34ab 3.42a
Labors 9.870%** 3.99a 7.538%*| 3.66a | 5.852%* 3.88b 3.082% | ---
Farmers' Association staff 3.00b 2.82b 3.55b

*<0.05 **p<0.01 *F**p<0.001
Values are average.
Means with the same letter are not significantly different (Scheffe's multiple comparison analysis test).
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Table 7. The improved object materiality level variance analysis between employers, labors and Farmers'
Association staff in Project of the seasonal agri-industrial human resources management
(Employers N=38; Labors N=85; Farmers' Association staff N=11

Opinions of seasonal agriculture industrial human resources management project F value
Institutionalized matchmaking service platform established by Farmers' Association 34 25%**
Service fee charged by Farmers' Association 3.58*
Recruited labors’ insurance budget 82.47x**
Transportation budget 31.15%**
Farm practice/training budget 77.64%%*
Improve the supporting object between inter-district labors 9.119%**
Total Improved object 64.48%**

\
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2\ NIRRT S A TR e T ST H B 2 BRI (B £ N=38 ; 2@ A
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Table 8. Materiality level post hoc comparisons of the improved object between employers, labors and
Farmers' Association staff in project of the seasonal agriculture industrial human resources
management (Employers N=38; Labors N=85; Farmers' Association staff N=11)

Opinions of seasonal agriculture industrial human resources , . .
o ) Scheffe’s multiple comparison
management project improved object

Institutionalized matchmaking service platform established by Employers 3.74a
Farmers' Association Labors 2.34b

Farmers' Association staff 3.27a

Service fee charged by Farmers' Association when recruit/training Employers 3.42a

labors Labors 2.93b
Farmers' Association staff 3.27ab

Recruited labors’ insurance budget (accident insurance, medical ~ Employers 4.08a

insurance, labor Insurance and national health Insurance) Labors 1.86b

Farmers' Association staff 4.09a

Transportation budget Employers 3.68a
Labors 2.29b
Farmers' Association staff 3.64a
Farm practice/training budget Employers 3.97a
Labors 2.05b
Farmers' Association staff 4.18a
Improve the supporting object between inter-district labors Employers 3.47a
Labors 2.66b

Farmers' Association staff 3.27ab
Total achievement satisfaction of agriculture industrial human Employers 22.37a
resources management project Labors 14.13b

Farmers' Association staff 21.37a

Values are average.
Means with the same letter are not significantly different (Scheffe's multiple comparison analysis test).
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Study on Needs and Utilization of Human
Resources in Agric-Industry in Central Taiwan'

Kang-Chi Tseng” and Hui-Chen Chang’

ABSTRACT

This survey was to investigate on the current situation of agricultural human resource
demand, and management in central Taiwan.The objects of this study were employers,
labors and Farmers' Association staffs in which participated in the project of agriculture
industrial human resources management. The results revealed that a serious seasonal labor
shortage in open field cultivation occurred between May and June. The match making
service provided by Farmers' Association is efficient. The employers-employees match
making rate is 68.36%, employees-employers match making rate is 70.55%. This service
reduced efficiently in labor shortages down to 33.64%, and increased labor recruit rate to
40%. The results of conducting project of the agric-industrial human resources
management indicated that Farmers' Association staffs who were satisfied with the
communication between employees and employers, and financial subsidy for farm practice
courses was essential. Employees and employers were both satisfied with the match
making service and Farmers' Association was considered to play an important role in
match making service. And labor insurance is important to improve farm employment
guarantee. Based on the survey, employers and Farmers' Association staffs both
considered that human resource management, employment insurance, the allowance for

transportation and practice that subsidied by Farmers' Association were crucial.

Key words: agric-industry, human resources, human rescource, demand and match
making

! Contribution No. 0905 from Taichung DARES, COA.
2 Assistant Researcher of Taichung DARES, COA.
3 Researcher of Taichung DARES, COA.
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i &b AR EREN e EEKEE - RELFEMRE > EEURFERCRBII R R - 0
EEFEWBIRIF 2 S E M4 E R E AR - REEFmBET  JunEZRERN T2
WEA - EREDERESSTHND g A0TSR e G D g 7( AUV o UL AR ER
FIFAREDEEE ~ O BRI g - BReT L nnk i B 2B DUEER & K
PR SR Z b

TR R A g E P EREY E%Eﬂniﬁﬁ:% 0907 5% -
2 ’?ﬂm%%ﬁﬁ GETEEEL RS
TEPtEEZ R g R P EEEN RS IJE%LE
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— s hEEMEEEMMELERAE

By TR EH NG EEAL EAERIN  BEA - BT H W5 IR EEFE 2 %50 Yu-Nu
F1“TMB-688 B il T~ ‘EG203 Ah AR » 73 Bl ERE ~ Whighe 2 ks ~ M E BBV B B 2 )
il ~ SOMBE D > HpEY) J7 8 A %YM E 4 (CT3 Texture Analyzer, Brookfield
Engineering Labs., Inc., USA)HIE » &— /R R E 200k » DI HEE - L& 3% -

C TENEEREARARNNMELEETIRE

BEIE H 28 T 5 KSR ARG T fE ‘EG203° (AVRDC - The World Vegetable Center, Taiwan)
E1°A1014° (Bucolic Seeds Co., Ltd., Taiwan) B#F - FEFRER R E T 2 PE/E G > 57 F &
T24& (B FL U (/\7]‘56%42 cm’) ~ 10448 75717 CHE (7R 2575 50 em?) B 1284% [B] 717U (U8 25 78
18 cm’) - FEMEGF /R BEBEZE - FURE28:2°C - HHE EFSOiS%Zﬁnfaiﬂqj@‘%Fng2
H > BE%EZERE25+1°C ~ fHENRE0+5% 2 Y4 £H » 45725 ~ 5050100 umol-m™ s » 43
A2~ 47 B8 AR 28WHY TSIEE (Ample Lux-WH2801, Wan Hung Enterprise Co., Ltd.,
Taiwan) * i BUE {75 15 7 20 4E B Al b T LRER CRI9E 388 377 umol-m™-s™) » HAEHI20H
T E ARG LN NIRRT -
= EREAgHNMELEELRE

A ‘EG203°BL A1014°REFE A 7248 Bl AL/ - PR B AR — - MR/ URB R
ME25+1°C ~ HHERE0£5% Z HE YR R4 - BERE S ~ 7O H & J & i b 4 i 38 2R R BN iR
B R
CRREE - ARBREEEENMMERELEELRE

BT BEEEZEREREESER KB THE=EHR RSN EERE S » K
B AR = SR F528.7°C ~ MHBIRIEST.6% ~ JEiEES64 umol-m?sT o FABIRG T ;35 H B
FEMRE - THREIE - &8 - fFaREEv )] -

AR 58 2 E I B E% 5T (Completely randomized design, CRD) » & —FEH B38E# > &
Sp—EFEE AR 2004w & o A Herslba T EE HUEE 248k - 5B E R LLCOSTAT 6.24t 51
¥R B8 (CoHort Software, USA)#E 1T £z /)N B % 7= % (Least significant difference, LSD)47 #T
(P=0.05) «

— > mMEFNEEEBMMEHRAT

AFEEFAMFEELLI28E B FL/XB FEME > & & Yu-Nu” (Known-You Seed Co., Ltd.,
Taiwan) ° 3?@’[’*%21 542.0 cm ~ HFREV BB 2 il £4.620.7 cm ~ ¥§H2.6+£0.3 mm ~ &1
771,865.14510 g'mm’™" 5 Fiifili Al LA 1044% (B L/ fEAE » Sfd B EG203° » SEHI#E59.0+£1.0 ecm ~
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BT E1.6£0.6 cm ~ ¥HH2.8+0.2 mm ~ 1)) /73,224.94991 g-mm™' - B FH IR (E 128
KB FL TR o GG B 4L K N TMB-688° (Ho-Sheng Seeds Co., Ltd., Taiwan) @ kS
17.6£1.3 cm ~ BB B 2 G5 £7.4+1.1 cm ~ EEHH3.5+0.3 mm ~ #1) 17474.2487 gmm™ ;
Tt b (s FH 10448 5 FL IR RS > fnfd fy ‘EG203° » SRS 10.4+1.1 cm ~ Eiff £ 1.940.4 cm ~
HAH3.5 mm ~ B 72,729.8+511 gmm™' (F—) « FAELGREUR 0 FamASBEE 4 E 2 HE - b
o HLE A0 FE TR IR = L A R U B B G R RS SR AL ‘EG203 & O J7 Y
PR~ R E W AT - B2 o ] 7 A DA v 5 2 i 1 o G B

F— ~ TEFMB ARSI 2 AEARMEIR

Table 1. Characteristics of commercial tomato scion and eggplant rootstock seedlings

. Plant height Internode Stem diameter  Cutting force
Source Cultivar 4
(cm) length (cm) (mm) (gmm™)

Tomato scion

Nursery A Yu-Nu 21.542.0'" 4.6+0.7 2.6+0.3 1,865.1£510

Nursery B TMB-688 17.6+1.3 7.4+£1.1 3.5+0.3 474.2+870
Eggplant rootstock

Nursery A EG203 9.0£1.0 1.6£0.6 2.8+0.2 3,224.91991

Nursery B EG203 10.4+1.1 1.9+£0.4 3.5£0.2 2,729.8+511

"'Values are mean = S.E.

T RBEERARTEHNMNEEEZRE

A EG203 Hiihi B 8 HF > 48 TAEDC B HE S AR > HEYE TS AEER
2@ —) A EBEEOLRER I > Hahd TR S B (8 =) » B B U A%
i B R LS8 A P+ B % 0 R B (R 72 100 wmol-m2-s™)ED & A 7 URS 2588 (42 em?®)BE (B #E il
B T AR R o D25 umol-m™ s EiaE R EL - HAhE FAREIE - FEE3.4~4.2 om : EOE
SRIEHEE 2100 pmol-m™-s'HE > 40 TR RV E2.2~2.6 cm : MLVETEE HRAEEZ
ik > AN T IR SR A B BT 0 f#1.2~1.4 cm (B ) o BEEE DL 724& SR BRRE (R HE LN
B R > b LD &R 25 wmol - m7sT BR RS > N ARG 4.2 em (F ) HiihEA1014°
RERSE R B EG203 L Wk EBE ALY IR 2 £ IRDME IR E I SR A S A
R B AE (R ARG N ARE R - FEsm g B R AR B REA © 25 umol-m™-s7' 558
FERE IR > 4 Rl IR & > 0] E3.6~3.8 em s [ LAVBITE 1 7 S04 B 2 ikl T BE sl
0.9 cm  JUSEEAE A1014 A HREZZEGERS) - HEEG203 HEBsE R A -

= HBREOBHMMEEETZIRE

FHhL B 4s TR R GBS AW THEEE > BRI R H 80y i i -
H o EG203° DIRG R B9 H B RE(C 4N B T RSl & > HEE RS2 om: SLREEESH 2 4)
BN PRERES A 0 3.9 cm o ‘A1014 50 ER4E B EG203°— 5 - DIRSERHHOH Z 4his kiR
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B > HIEES.0 em ; KFRESH 4N MIREHREER > #3.7 om (RIY) - SEF A &G
TS 2R > A G o BRI P BRI ] R HLSE 2P Opli DL | -

104 cell 72 cell 128 cell

[ — ~ LA 100 umol-m™-s™ YRR~ AlhG T HAR [E] IR 20 Rtk B %I
Fig. 1. The growth of rootstock eggplant seedling cultured in different plug tray under 100 gmol-m™=-s™

light intensity for 20 days
EG203 A1014

25 ymol'm™s™!

50 gmol'm™>-s™

100 gmol'm™'s™

Control
377 pmol-m™'s™

& — ~ LA 104 #87 AR Z kb e i A ETRE B 20 RIZRTEMRA B HIR
Fig. 2. The growth of rootstock eggplant seedling cultured in 104 cell-plug tray under different light
intensity for 20 days
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e BB R AL EG203° MR RS 2
Table 2. Effects of light intensity and plug size on hypocotyl length in eggplant rootstock ‘EG203’

Plug Hypocotyl length (cm)
Light intensity 128-cell 104-cell 72-cell
25 ymol'm™s™ 3.4 Ac' 3.7 Ab 42 Aa
50 ymol-m™s™! 3.3 Aa 3.0 Bb 3.0 Bb
100 zmol-m™s™ 2.4 Ba 2.2Cb 2.6 Ca
CK (377 umol-m™s™) 1.2 Cb 1.4 Da 1.3 Da
Significance
Light intensity (L) Hork 2
Plug tray kind (P) ok
L X p kskosk

! Different uppercase letters indicate significant differences among treatments in each row and different lowercase
letters in each column by least significant difference at P<0.05.
2k #k Means significant at P=0.01 and 0.001, respectively.

F= - OTREE VRSO A1014 N IR EIR 1 2
Table 3. Effects of light intensity and plug size on hypocotyl length in eggplant rootstock ‘A1014°

Plug Hypocotyl length (cm)
Light intensity 128-cell 104-cell 72-cell
25 ymol'm™s™ 3.6 Ab' 3.8 Aa 3.7 Aab
50 umol'-m™-s™ 2.8 Bb 2.7Bb 3.3Ba
100 gmol-m™s™ 2.3 Cab 2.4 Ca 2.2Cb
CK (377 umol-m™s™) 0.9 Da 0.9 Da 0.9 Da
Significance
Light intensity (L) Hk 2
Plug tray kind (P) ns
L X P skoksk

! Different uppercase letters indicate significant differences among treatments in each row and different lowercase
letters in each column by least significant difference at P<0.05.
% ns, *** Means not significant and significant at P<0.001, respectively.

KU ~ B ORI T 3 2 B R B

Table 4. Effects of dark treatment time on seed germination rate and hypocotyl length of rootstock

eggplant
Dark treatment Seed germination rate (%) Hypocotyl length (cm)
Cultivar 5 day 7 day 9 day 5 day 7 day 9 day
EG203 94.4 93.1 94.5 3.9¢! 49b 52a
A1014 97.2 98.6 94.4 3.7¢ 4.6b 50a

! Different letters indicate significant differences between treatments in each column by least significant difference at
P=0.05.
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CEHEE s ARBAREEREHMMERBEEE R E

Hthd 4 e DR [E] Y 5 LA S AR R Bl - R A 1S H IR SR TIE P - B EG203”
gm RS B 2 SR B R L BB R EE > T N ERE A2 5 & DR R B R A
(T o DA104E i RE 4D s Ry L - Hobk= 9152 7.7~9.0 em ~ FEH AT 1.9~2.2 mm 5 H
KRBT TR R > HANHI MRS /2 7.4~8.0 cm ~ EHA 1 1.6~2.1 mm » £ EHILE 10445 7X
MR T AR 5 T PA12848 SR R B 2 AR AR R R 418 BRRE /1 126.1~7.6 cm ~ R/
1.4~1.6 mm » EREP EEEMEHZRD) - 55 FREE ZERSEHFE A RAR - 225
pmol-m™s ' ESRFE R I - HAhE IR R - RaR 7 USSR R HRAE W42 om ;5 (fiBEE
SESRERE AN > R AR RS GEkE 0 H R LL100 pmol-m™-sT SRR AR I > 4l N R il
o HEREMR2.2~2.6 cm (R 1) © ‘A1014° 45 RELEG203° #{ » /U SR E R B 4w tks
B - 1A e B o R B A B R B N RS R T - AR AY LL10448 7R i B 2 2 i PR AR BEL
Ko HEREM126.7~9.0 em ~ EAEAHY1.8~2.1 mm 7 LL128A% /R R B 7 S e AR e /N >
BREHY5.3~5.7 om ~ FHAA A 1.2~1.5 mm o 20 E FRREILI2S pmol- m™ s e 50 fE R B 7 5
Fr143.8~4.6 cm 3 177 BL100 gmol-m™-s Y56 pR B > 4 5 T BEEHE A > RE M 2.3~2.8 em (F
7N) e
T~ KOREDESRE BRI 1% 2 ihf ‘EG203 2l A2 B 1B TP
Table 5. Plant growth of eggplant rootstock ‘EG203” seedlings treated by different light intensities and

plug plates

Light interzlsitly Plant height (cm) Hypocotyl length (cm) Stem diameter (mm)
(umal'm™s™)

25 50 100 25 50 100 25 50 100

Plug

72-cell 78Ba' 74Ba 80Aa 42Aa 32Bb 26Ab 1.6Bb 1.8Aab 2.1Aa
104-cell 87Aab 9.0Aa 7.7Ab 42Aa 3.0Bb 22Ac 19Ab 1.8Ab 22Aa
128-cell 6.8Cb 7.6Ba 6.1Bc 42Aa 3.6Ab 24Ac 14Ba 16Aa 15Ba
Significance

Light intensity (L) *2 oAk ok

Plug Tray. (P) *E * HHk

LxP * * ns

! Different uppercase letters indicate significant differences among treatments in each row and different lowercase

letters in each column by least significant difference at P=0.05.

2 s, *, ** *%% Means not significant, significant at P=0.05, 0.01 and 0.001, respectively.

RIS R B A A o YR R IR A R R s B ) O i AR > AEPR T RR i
RHBUIIREE - SO AR 2R B 2 2 o H o EG203° DU R 35 1 2 fifi b B B3 1706
RELE > AJEE91.6% » 1 LA R B O H 2 fifi i B A /5 LK - {£23.2% = S i hlk i Y #e i
WA TR B A DR R - DR ER R 7 H B9 H 2 fiTh i &L R S 18 T AR Bl & » A]25.9~6.0 cm
DA BREES H 2 il e RS RE R » BB F5.0 om 5 Ziii Al R 18 2 SCRH AR B s B i T Y
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I RFLIM S HAPE R /1 02.1~2.3 mm (B) » “A1014°5UEREE R B EG203 5L » /R 2A
W A F 5 H 2 Fii ik SR B A 2R = > AT 98.6% 5 DARF PRI H 2 7 EH35 3% « Al i
T PRl R S PR B R B [ SO T 4 - G o DARE R P O H 2 At Bl v ASR B 1% T IR R -
6.0 cm - BFRZHS H 7 7kl i B 1% T REBIELHE > {£4.0 cm o Jihdb i SO TR A 52 0% A 2 29 R
8 B 2.1~2.3 mm (R L) - slERaS R EEAG DA B 5 H SR a4 - Hopin ik v A%
BREFERSEINI L BARE -2 > TIREREES cmPl L > &H2.1 mm > ‘EG203°
F1A1014° Z 8 D1 153 5 751,955.6 grmm™ F21,986.6 gmm™ » 5 & A TBLE ki B2 7R 5K (1B =)
RO~ SR R R B R AR T % 2 iRE A1014° 4 R B IE T
Table 6. Plant growth performance of eggplant rootstock ‘A1014° seedlings treated by different light
intensities and plug plates

Light intensity Plant height (cm) Hypocotyl length (cm) Stem diameter (mm)
(umal'm™>s™)

Plug 25 50 100 25 50 100 25 50 100
72-cell 76Ba' 7.7Aa 68Aa 46Aa 39Ab 23Ac 1.5Bb 1.6Ab 2.0Aa
104-cell 9.0Aa 7.5Aab 6.7Ab 46Aa 29Bb 26Ab 1.8Ab 1.8Ab 2.1 Aa
128-cell 57Ca 57Ba 53Ba 38Ba 3.1Bab 28Ab 12Ca 14Ba 1.5Ba
Significance

Light intensity (L) *2 oAk HAK

Plug Tray. (P) HoA ns ok

LxP ns o ns

'Different uppercase letters indicate significant differences among treatments in each row and different lowercase
letters in each column by least significant difference at P<0.05.
2 ng, *, ** *kk Means not significant, significant at P=0.05, 0.01 and 0.001, respectively.

7. AENFEER R < ks A S B
Table 7. Plant growth performance of eggplant rootstock seedlings treated by different dark times

) Survival rate Hypocotyl length Stem diameter (mm)  Cutting force
Dark treatment time B
(%) (cm) (gmm”)

‘EG203’

5 day 91.6 5.00b' 2.1b 1,9559a

7 day 73.5 59a 23a 1,871.0 ab

9 day 23.2 6.0a 2.1b 1,655.1b
‘Al1014°

5 day 98.6 40c 2.1b 1,986.6 a

7 day 92.9 450 23a 1,861.3 a

9 day 353 6.0a 23a 1,609.6 b

! Different letters indicate significant differences within same cultivar among treatments by least significant
difference at P=0.05.
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5cm L
EG203

B = ~ Johb AR AR B S H 2 4he B R E—8M - H TIE RS E S 5%
Fig. 3. The uniformity of eggplant rootstock seedlings with 5 days dark treatment after sawing. The
hypocotyls length is suitable for grafting.

& &

B PR A E DR SR EY B L > BREA L RZ > A ER —Z MR - 4b
HE B R T R E R AVERE o AR AR > T EAE 2 - hhE DI Bt
FEEER > AamEEANB > HEE - B SRV E Z R &P HEE > 5505
2.6~2.8 mm#i3.5 mm ; {HERE - bhE 2 ks BEEIRE & EAE - BURRE B E R E IR ERE
HIEEAEEFTBEZNR - HEZ T > BISMNIR G -~ dha HET SR - W ERR A
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FHTIREREE /D7 em®Y ; FIRHE - BE S 28 K ~ 2~4 5 ABE » Z/H1.5~2.0 mm B 5 2
> SEBREHFAE R TR > HERE AR I E o KBNS E R - MR
FTAREERRS » TR Ry N TR 9 0] 2 a8 PR 5 2 SC BB A iy v Al - RS 2 2 bk -
IR HINPEREGE RN S > A - i e EZRE R b EGEFEVEUE 2 fif &
FERE4 cm» BARFN EAERIE 0 BEAE MG RasC> 1020 8l B4 B 4 %
i Byl 2 AR [F] U1 192020 s SR ER R 0 BT REAREY) S0 1522,729.8~3,224.9 gomm'
HF S 36 7 B 474.2~1,865. 1 grmm 2 V) 1185 - Hiil BRAE FLAE AL IR #E Rk EHER (-

ARt aE RBURLRE ~ S ST B HH PR B e A R s At hb 4 T AR dl RS > HhEART
ANEHEYE & SR S RO BB > HE kS & - &R R R 85 w5 & 05 B
@S6TRILIDY b R (e FER R R B B ik > Hotkm BB m R AT EL /N U OV 2 S AR -
LL25 pmol-m™-s™ B 7248 [E] FL /A% i BB AE (L AT B 4D S P IR S (& > ‘EG203 B2 A1014° 408
THEERE A F4.2 cmBi3.7 em (R THIRZ) - BTSRRI o ARG E &
25~50 umol-m™>-s" G FEFRH > HATH & Fob 15 H IF B I B R 1S > R ‘EG203°20°A1014° > FEfH
PR 2 mm ;100 umol-m™-s™ G IR R H 2 4N B EOMHAE 2 mmPL B (BT~ £Y) - BRE
SO R B B RE (R AN RG LN T AR B R > ARG R EHA R > BN A E R AR
RFERAE - HEIGSRTARBEENHN - B08% - HE - BTBEBMNEEY  EHIREE
EA305 umol-m™-s™' 2 G5 L ERBEHE - A RSB HHEZIH > FEBEKZER - EHEK
8N B R R s L0 [ SEAE (2240 umol - m2-s ESC IR T E Y » MM = - T IRl i &
RSN HESHWELE R B SEERERETH ) (K8 - 55 i g i & (%
AfERRIS - THREh (R R E AR - L HE A B EWEE Y EEY
LR ERE R AERBR 2R > HEPERIR R EYPRE - AR RAEHEKIE 1F
@ RSC A /E Y3 S L PR Gl (& > FAE R R B IERE A KES R £
(gibberellins, GAs)F14E & Z (auxins) EFEYIFI B SE > #EM 2L S N ED - &8 Filss
B ARFY 100 wmol-m™-s™ 7 (K 5 ¥ i B Bk ] (i #E ARG 40 1 T ARGl e o (HL SRS SR BE 4D S
B MR EE R - A E AR -

ReEenm et 2 G5 R Al NsnE R e S L & T IR & > 45 R B UR
IR i FLAE 7 0 2 T IR il e > LR B MO RS R B 0 AR B EEER - Hihh 5 i 4
FARR 1% > HT AR s fE PR 3 H O hnim sy & > LIRS REE 9 H 2 B R AR T IR~
RIS em > FIFRILLL EFEM) > WS ERZAE ARSI 5IET - BB g LIRS H
2R HAMRE AN E RIS EIE R A R ML o S IR B RS B4 cmbl | > EG203°
B1:A1014 2 BV )15 71 F51,955.6 gmm™ 521,986.6 gmm' » #5 H Al i B i Al 8 U I 496070
40% > EikZ —EE S 0 B EBE#ER KB ES) - K E B EE i 4 5 E IR R
EMP-300_FHHIE » Hg P SR ARk 12~15F) » M E8~10%) - BHEEIETHRERE - 45 | -
HE HA PR B Ry sh B ARG 40w S RS R 2 AR E > BB IR S ik E B - B
E N TG R E 2 oK > It B i T E RS EEA -
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Effects of Light Intensity, Plug Cell Volume and
Dark Treatment on the Seedling Growth of
Eggplant Rootstock '

Chang-Sheng Chien”, Wei-Ling Chen’ and Chin-Yuan Chang’

ABSTRACT

Thissurvey was to the interaction effort evaluation amongthe light intensity, plug cell
volume, and dark treatment on the seedling growth of eggplant to produce suitable
rootstock for grafting by machine. Eggplant rootstock ‘EG203* and ‘A1014” were used as
experimental materials. The results showed the elongation of hypocotyls were induced by
decreasing light intensity or plug cell volume. However, the growth rate was slower and
the hypocotyls was weaker. After sowing seeds for 2 days and following by a 5-day
ongoing dark treatment, the hypocotyls elongation of seedlings could promote to 3.7 cmt
and with no affecting on seed germination rate. The subsequest survival rates of ‘EG203’
and ‘A1014° were 91.6% and 98.6%, and hypocotyl length was 5 cm and 4 cm,
respectively. The seedlings of these two rootstock cultivars shows good uniformity and
cutting force was 1,955.6 g'mm™ and 1,986.6 g'mm™' which were optimal for machine

grafting.

Key words: grafting, scion, eggplant rootstock, hypocotyl, plug cell, cutting force

! Contribution No. 0907 from Taichung DARES, COA.
? Assistant Researcher of Taichung DARES, COA.
3 Associate Researcher of Taichung DARES, COA.
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FL 2 d#a s’
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MAERITSFY T o Tl e AR R REE W - KPCRIZIEIRAEL 2 7
VIS CRE VIR A B - R RS IR R NCBIR A B P LL S - i 885 H Bipolaris
cactivora ~ Colletotrichum gloeosporioides ~ Fusarium oxysporum ~ Fusarium sp. ~ Fusarium
dimerum ~ Aspergillus sp. ~ Alternaria alternata ~ Alternaria carthami ~ Dothideomycetes sp.
Diaporthe endophytica; Cladosporium sp. & 1118# o DUEFIF B RARER20Z B T E H A
QLRERTE - R BB R AR - FEREAEI0C ~ 15T ~ 20C ~ 25CK30C
FSEDR 21K - 12 10°C BRERAALE IR MR Bl - AR R 48 » H XAl R 15°C (R
BAKERH) ~ 20°C Fe25°C (LR ) - WNEFR30°C - ANERE IR - RIEELLI10°C e
RORAEE » SBI19ORBAMAEHR - WG RS 1R - I 21K - B LA MR
25% > ¥ RN AES5% » [F_EatBnm Bl i 4L NALRE R - BFREIN10CRR14K - iR
FRAH L IRAE > PR 7R3 - HR AR 15°C (RO REHR) ~ 20°C (EE2REIF) ~ 25
COREEIRZR) > Bi30CHEHRMEZEMER > Il 214K RIEAAREREE6.3%
IS A 18.8% « [NIE - WATRALRE R W BRI T = - Al 2 e s 2 ks

H a8 -

RARERA : ALRESRPMEIE ~ o THIBNHE ~ ORE - BT TRUHR

il

Hil

¥rEFgn R R B AEEG AR > ERWEEES > FEREN o BREREKREL
U0, 5 R A] BE 2 H 2R P Z (phytoalexin) Y54 25 » B pkm H B 2 SIS » DUIE B R IH K
(Colletotrichum musae) Byl 73 A0 T AN R E BRI L8N > EFEREFHRZ - IR
IEEYIER  WIREA REEEINZ AR - 32 E vl aE R 7 2 U S - B ADTE RV A
HRED - WENR AW AESLE A MMM - WARERRTFEEERZEREOT > 1SH)E
TEOC I E10°C K25 Clrid > TER A10C K6 H irikiz » NI REEEARELE > MEEHE
[& - pHIE ~ HEf&LEL > L0 C I Z REA RS 282 > mMoDEM IR 25C 2 REE S E

TBR R B G E B RIS RS % 0906 35 -
MTBIRERZ B G R EE LN RIS
G VR P
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B R o R R B B AR E R E o MRS | SR RE R R o RO T R R R
EEERE R ERE S A > EHE N E A R IH 7 (anthracnose, Gloeosporium sp.)'" » 2= 5
(wilt, Fusarium oxysporium) » ZEJE& ¥ (stem rot, Diplodia sp., Ascochyta sp. and Phoma sp)'? » &
F59% (stem blight, F. semitectum, F. oxysporium, F. moniliforme) > ¥XJ&¥% (soft rot, Erwinia sp.,
Enterobacter cloacae)'” » B.EF (black spot, Alternaria sp.) * BEFtiJH (speck blight, Nectriella
sp.) * 1&BEIFE (Botryodiplodia sp.) » 22J& %% (Pythium sp.)!'©Flstem lesion (Septogloeum sp.)' V% iy
JEO B 0 B EE S B R i BT AR S o TSR RUM B Y i v T A e iR R Y 7R oK i R
BRI - NI - FI R IR SN E g 1 2 &2
DA Ay B 9T 28 B n] E M Y R 2 B &P 06 W & > A1 LI R} (Sapotaceae) Z Achras
sapota ~ Chrysophyllum cainitof1Pouteria sapota ; & 7RJ\F}(Caricaceae)” FHRJN(C. papaya) ;
M HE fE Rl (Fabaceae) 2 Pachyrrizuserosus : H.Fl(Leguminosae) Z Phythecellobium dulce : HiiF}
(Solanaceae)” Cestrum nocturnum#1 5B R (Verbenaceae) ” E & Lantana camara » B [5G
KINSRIETR (C. gloeosporioides) B AR & (Rhizopus spp.) ~ & M 8l(Aspergillus spp.)F1E EE
(Mucor spp.)F #i k2 wE TS < AL > HEHI P 1L o B2 AR 158 90 FE BB & VI AR B A 4L FE R
BN E DL e R gE > A N e s 2 R -
DI b & R A YRR E BRI S Z Bt A R B — BRI 520 « g AWTZRIEH
DA [E106 & B oK B B A 3 2 e — 97 O SRR 18 SR 2 D7 AR » 2 THAE49°C LA F > 5388 8]
RE S B B B B 4K Y T R SRIE R I (C. gloeosporioides) £ 2 B 1 o K 4k iE DL
FISHRIE DU LI » (SR B A O 545 U0 - 39 REBEEHIHISIE A (C. gloeosporioides) BEHY
1R P 20~45% -
AR FEAE T BRET i+ RO TR P A AL BE SR R E R Z B R AL » 11 9% 41 58 2R Ay eI
R E R R - BRE A RULE RIB A S
MRERTTE
—HERBRRECEE B
(—)ALFE R R E Z Hiw o ik
ARERREEREBEREZRERIFEB2014FH N ESEEHE > TEALRAER(CEX
RO)enfE > 45T FsPS1-PS12B1PW1-PWS5 > F120144F12 A Il H #2/E & — MReE T & 1 NTELLHE
R GRIRHPWI3-PW17 « 55 R 2 53 Bt Ko 8 U T 9 4HAR A R 1 mm? T A 95 %I H%  5.25% K&
Bedm(1:1, vivIRERPIERBIEEOOY » P& MEAKFE—R > IEZdHEFR EK Gy - #BH
VAR R B, o o IR IR 1.5% /K3 HE (water agar, WA)RF &AL > BN ERERFE25TC
&
AR E 4R A 1% LB 0 03 B UL B R - F B RS B 1 8% 3 A ) BB BB S (potato
dextrose agar, PDA)RIHI £ & A (E —) » HHE S EMTEEE25C > 5~6K1& > FERR
FRAC R IR EHTTER - & H EHE IS -
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B — - ALREREESRF O R B AR s A RE 0 AT
Fig. 1. ®The mycelia of pitaya stem canker pathogen incubated in PDA hyphae (yellow arrow), ®two
cell conidia (blue arrow, 20x)

(DA RERRERAERE FEEZ 7 TR y#EE

IRIBALRE SR R 2 H B 4 5 HE A5 57 5l 5 PS1-PS12 5 PWI-PW5%5 17
& o FIRITSFFIHETT 5 FiiBh#E € - PCRIIER EA ZEY) » KTt > BEER LE
JANCBIEHE L (R —) -

T LEERRE R Z HEEE
Table 1. Fungi isolated from postharvested pitaya fruits

Sample (Strain) No. Location Types of pathogens
PS1 (Bt =X Bipolaris cactivora
PS2 P AR SH Fusarium oxysporum
PS3 [Eagie u-=4==X 7| Bipolaris cactivora
PS4 e RS S Fusarium sp.

PS5 FET A R R SR Fusarium oxysporum
PS6 FETC AR R SR Fusarium oxysporum
PS7 FATE AR SRS Fusarium dimerum
PS8 [Eagie u-=4==X 7| Bipolaris cactivora
PS9 FATE AR SRS Aspergillus sp.

PS10 [Eagie u-=4==X 7| Colletotrichum gloeosporioides
PSI1 FATE AR SRS Fusarium dimerum
PS12 FATE AR SRS Fusarium dimerum
PWI AL T hRE Alternaria alternata
Pw2 AL T hRE Alternaria carthami
PW3 AL R Dothideomycetes sp.
PW4 AL T hRE Diaporthe endophytica

PW5 AL R Cladosporium sp.
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ZIERBERIFRUT R A ERITER E AR

P o SR AE K Ky BRI 1 (Plantago asiatica) » 15 BT W FE 205 e Y 0 i PH0 Mk B /K 552
oo BN A EEHE G T E 2 MR AL ATEALRE R KR HREAREREKEZ
RS EE  T B  SR BE o N TEALRE R -

LR AL FE R E S LL75% B K5 5,000 co )2 /B HHE 178 - BIR Fiadzig » A LLEAT TR
R 206% (BE AT FRUHRN AR KRR EIOCCHREFHR)  MaRERRE 158 » HiIFE
HOZEMEK » B LR EN - AHFUNEIEERE35%25 cm LEAIfREFE100E - NEHE
BT FERUER > F4RRAIERER L $810C ~ 15T ~ 20°C ~ 25°C &30°C & 51#
— RS EAVRERE SR  99% MM $HR & (R B BOR S 5G9 E) MBS 4818 - 2fd R
Mo SEDRE - HEH40RE  BRECHRHEEL

AAARERREEREZIARZERE S ARLERFAEEREZ2IRZBERE - &%
Bk FRBHE  ORHMERHEE - 1 BBWEBER1~5% : 2R3 EE6~25% ; 353 H i
T F526~50% ; 4 RS8R E AL By S 1%L E o Wk FHIAREHERE -

TEIRRE (%) =X (R ZIEBEREEER) / (O HRERFTH)*100% - SURFHER - [F6E
BT RAEREE - Gt oA BREL(+0.5) 12 iR > 85035 EREE KeE
R TE T i/ NEEE 7= 2 £ (Fisher’s Least Significance Dfference, LSD)JIE 5% & M7= £ -

fm R
— ERERREZEENHAET

(—ALFE R R ERIB EE 2 R

AREEBRAE2014959 A I FE IR SR 8500 T B AL RE S A K R 5nfE 4R 55 PS1-PS12; PW1-PW5
K 2014412 A i B AL M SE T & A AFEALRE R 4R 9T PW13-PW17 > FT o7 BiEAS 2V E B 1A
BE VSO R - PSR IR ARG EUIRY) - PS2EME O GEUIRY) » PS3 R K B Uk
V) PS4 Ly E#UIRY) - PS5 ~ PS6[E FyF. oxysporum » PS5 FstaiREzIE » PS6 Ry itkn 4L 1
ARIRIG - PSTR O EGIRY) - PS8 A KB EEHRY) - PSOFsid O EEUikY) » PS8 K Ik &k (LR
7 PS11~ PS12[E B F. dimerum » PS11 B Hifs G EuRY) » PS12R1 A AR & EUIRY) » PWI
Al Ry 2558 B @iy - PW2RIDRIRE B > PW3RI A & B @O RGIRBURY) - PWARIERIE KR
A K PWSHI B Ik H (2% ERGIRY FE (B =) -

Bi. cactivora (PS1) F. oxysporum (PS2) B. cactivora (PS3)
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Fusarium sp (PS4) F. oxysporum (5) F. oxysporum (PS6)

‘_

F. dimerum (PS7) B. cactivora (PS8) Aspergillus sp. (PS9)

C.gloeosporioides (PS10)

F. dimerum (PS11)

F. dimerum (PS12)

Al. alternata (PW1) A. carthami (PW2) Dothideomycetes sp. (PW3)

D. endophytica (PW4)
il — ~ ALRE SRR AR b S L B AT B R R

Fig. 2. Colony characteristics of fungi on postharvested pitaya fruits

Cladosporium sp. (PW5)
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(DA ERREREEFERZ I TFYIEE
2015512 H K BRI Y PR AL RE SR R E L2 H R & i e ALz - IS 1 THREALEERE

Bk FIRITSFP AT 77 T B i E - PCREUER A 2 EVIS LRty - RH &R EER
NCBIZE R E LRSS - 3 i Al B PS1~PS12 » PW1~PW5 2 AL FE 5L SR B 7 it B AR BAL 5 e} e o
H— R BRI IUE R A 99%LL_E > HiBipolaris sp.2 PS1 ~ PS3 K PS8 3H HREINCBI &
FHE H Bipolaris cactivora (Acess no: HM598677.1) ; PS2Ed Fusarium oxysporum (Acess no:
JF807396.1) ; PS4Hi Fusarium sp. (Acess no: KJ190248.1) ; PS5E1F. oxysporum (Acess no:
KC810062.1) ; PS6E Fusarium oxysporum (Acess no: KF264963.1) ; PS7 ~ PS11 [ PSI12HiF.
dimerum (Acess no: JQ434586.1) ; PS9EL Aspergillus sp. (Acess no: JQ388268.1) : PS10E1C.
gloeosporioides (Acess no: JF710554.1) s PW1EiA4. alternata (Acess no: GU325663.1) ~ PW2
B4, carthami (Acess no: JF710541.1) ; PW3Ei Dothideomycetes sp. (Acess no: GQ153092.1) ;
PW4EL Diaporthe endophytica (Acess no: AB899789.1) ; PW5ELCladosporium sp. (Acess no:
KMO066592.2)F 1L » BL 7 AL B 5599% (35 ) » A B F A 3 75 AL HE 58 Ji ek T 1) B i
B IEEEBINCBIE R E P ERLY - ORI - &0 74V #EPSI-PSI2 ;
PWI1-PWSZE 17TfEE IR » 59878, cactivora ~ Colletotrichum gloeosporioides ~ F. oxysporum ~
Fusarium sp. > F. dimerum ~ Aspergillus sp. ~ A. alternata ~ A. carthami ~ Dothideomycetes sp. *
D. endophytica Cladosporium sp. 5 1178 » Fal RE R R EIr BAR vl g 2 A E B S (R
—)

T ARERRRERGR A B HE RN F— R B R LS
Table 2. Fungi on postharvested pitaya fruits and NCBI isolates in the phylogenetic analysis

Name Identification Similarity Accession number
PS1 Bipolaris cactivora 99% HM598677.1
PS2 Fusarium oxysporum 99% JF807396.1
PS3 Bipolaris cactivora 99% HM598677.1
PS4 Fusarium sp. 99% KJ190248.1
PS5 Fusarium oxysporum 99% KC810062.1
PS6 Fusarium oxysporum 99% KF264963.1
PS7 Fusarium dimerum 99% JQ434586.1
PS8 Bipolaris cactivora 99% HM598677.1
PS9 Aspergillus sp. 99% JQ388268.1
PS10 Colletotrichum gloeosporioides 99% JF710554.1
PS11 Fusarium dimerum 99% JQ434586.1
PS12 Fusarium dimerum 99% JQ434586.1
PWI Alternaria alternata 99% GU325663.1
PW2 Alternaria carthami 99% JF710541.1
PW3 Dothideomycetes sp. 99% GQ153092.1
Pw4 Diaporthe endophytica 99% ABg99789.1

PW5 Cladosporium sp. 99% KM066592.2
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= DERFRUTREHIERZREITBRERR

(— )it FA B R - AR B VG 4L A AL BE SR B & 2 R

LUHEHIF(P. asiatica)F1 i R 2045 PR B T S 4L A AL HE SR (K2R ) » BREVR10C ~ 15
C ~20°C ~ 25°C F30°C (Bl — {8 6 FE A SRR FE R 0E ) » 99% Y AH S 8 P A S b o sl -
o 2 T R S TR 3 B 2R A IR« (R I A WRFALA4LRER B R 10°C N 0 iR
THI 2 B e S R T ] AR 2 R > W IEE TR SR 0 HR AR 15°C GEE6R ) -
20°C (FEHE2R %) ~ 25°C (EIE 1 K389 » B HA30°C Bl ¥ iR e B 22 M 72 B ([| = ~ [&IVY) - fi%
ARG R > DIHEAT RO R E20B i B4 N4l R R E - HEMERET - 71T
BRERW > BRI ERR R4S

WIRF AL A AT BE S G ik 14K > S SIEDR 3 B 7888 AR SRR 2 3 R &5 534 >
PA107C fy ek » S HRAHAE B TR 389 - FRBRAHAE 50 14 RBHAAE R (R 14K MR EFE391E6.3% »
BG4 P S 3911 18.8%) » BRI ABZEMEAER - HXAE15C N » HIRHEEFE 2R -
i B 4H A 55 8 KPR (2 14K g BRAH PR T 212 29 5 43.8% 5 HF B 4H F587.5%) ~ BT AE20C T »
HHRLHAEFEIR R - REAANESKIER(E 12K > BRI TEIRE FH1E68.8% » B IEHAE
100%FEHFE) > FA25CHRET » IS 1 RERE  REANFE2RER(E 11X - EHEAH
TS S H1ER1.3% 5 BHR4H F5100%) - {£30°C T - B IR 4H R R B4R [FE A B LR FE R (28K
Ja T 4F PR 976 P S 1R 93.8% + BIHRAH I 100%) » H Ealt g &8st oot - i 2 MBS H %
MR DHEFTFRURF R0 R T S4LALLRES > BENEEMRT » TEERE
9 > DL10°C I U SR i £ BB E T & Ik 2 FE R e 2 s - RS a8 (B =) »
TCELI30C » FEEREE AL IR % (AR E EI1E18.8% 5 ¥ IREAHE25%) > WiEH
HEMEER -

(=)l FH B R F- R 6 A AL FE 5 i & 2 -

DAEE R F-(P. asiatica)HUT RG0S R HE T & 0 NELFER R E - [F4LALLHEREM
REE [E— B AR SRS 0 SIEREDRE R o (REEE T - AR A NALEEREN10C T » &
FAH L IR R i 2 2 A2 5 R R AR - H Al A 15C GEEAKRZNR) ~ 20
C Fe25C (HEHE 2K Z9%) > ANEFY30°C » A AEEE 1K 3895 o sk BRsE R > DB I F 3R
B0 EHE T EONARERERLE  HEMOR NiE - fEERESR > ERENE K

B AL RE R AT 2 1K > S 10T ~ 15°C ~ 20°C ~ 25°C K 30°C 5 S{E A & T I
RR o REIE S > DLLOC Byl > BIRAHEEE 1 1R - BHEAAE L 19RFBRE - 221
Ko FRIRE SEIIIE25%  HHIBAHTE RS SEIIHES5% M AR ABEEEZR - HREISTT »
HHIAAAAE B8R EH » PR BRAR AR 55 122K MR (220K » pi B AF PR 18 -39 R 80% 5 ¥ HA4H
F5100%) ~ BFAE20°C T - HHIRAAIEF ORI » IEEAANES KRR (B 15K » EHH MR
&SI IERS % » BHIRAH A 100% MK L) » 25 CRE T - BIRAEE SRR > BN ET
KRB (B B 4H TG & S 1E 65% 5 ¥HIRZH F5100%) > (£30°C | » BIIBAHIFEFE4REH - R
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HREESRIBER (R 10K » B B AH R S S 91E95% 5 B HRAHE100%) » H Rt 8HR & 4ist 77
T MEZHEEEBEEER - (RERDH - DIERT T RO RR 2005 i 2 i & 5 W 4LA
R HEREGEERT » "EERERR > DI0CHERIR & E - PR T &l 2 M
i ThE > RS im(E L - BN -

B = - EATTRUTREHEALAALER 25 2~ 6~ 11 KPARR

Fig. 3. The appearance of red pitaya at Date 2, 6, and 11 after immersed with Plantago asiatica extract
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Fig. 4. Effect of Plantago asiatica extract and temperatures on fruit rot of red pitaya



62 EhE RN RIS — =]

10 days Plantago asiatica

CK iati
B 71~ HEAT RO HREE A AR ZSE 1~ 10 ~ 20 KEFERER

Fig. 5. The appearance of white pitaya at date 1, 10, 20 after immersed with Plantago asiatica extract
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Fig. 6. Effect of Plantago asiatica extract and temperatures on fruit rot of white pitaya
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P EET IR R - IS T B AR R O R M (PS1-PS12 5 PWI-PWS5) » K B LG ZAREA
fEfS TS O AL RE SR (PWI3-PW17) » H&4LRESRRE For il 1 7RRE B o0 it S sl btz - A
ITSFH LT/ T E - BN IE R EZ PCREY) » Bty » B HEE R LEIRNCBIE
R L - APV TR » & A8 EPSI-PS12 5 PWI-PWSEITHEE L © 77 1HB.
cactivora ~ C. gloeosporioides ~ F. oxysporum ~ Fusarium sp. ~ F. dimerum ~ Aspergillus sp. ~ A.
alternata ~ A. carthami ~ Dothideomycetes sp. ~ D. endophytica}; Cladosporium sp. 35 1 1 TEEH -
tEYIRS & B 2 HIH Y E 20 4P (alkaoids) ~ 7 & 2R (coumarin) ~ #5351 2 (flavonoids) ~ it
B (glucosides) ~ 7% (phenols) 5 B %2 (tannins) ~ i 48 (terpenoids) EAEHIHIR E P » HAE Y HIH
VB ZFI A RS E R - BESRED - A+ b2 &l 2 &R BUR AT = 16 R R
BEJR B (A. brassicicola)Z fil & 50419 o

EYIRRA S ZRARBE Y A A PR S 057 BC 5% 58 (glucosinolates) 7 ¥ 2 /K i 2 1% & 7 4=
1t B¥ (mercaptan) * #i {E47) (sulphide) & B4 @ 1L (isothiocyanate, iTC)EHEYE » HEFERK
FsAE P # 2 (phytoalexin) 2 phytoanticipins % 2248 » £CHE AU AT AR R 5 2 A &Y o ARt
e VR R RO R MG R 20 I B T B 4L AL RE R (A ) R ATEALBE R RE - BREIR10
T~ 15C ~20°C ~ 25°C Fe30°C S 5MEDRIE B RERE » 99% Y AH 355 R FEE A SR I rp s 38 25 e A
e S0 2 2 FN IR » ANRFET A e ] ATRAT BE SR B Y 10 C R EL B IR Mg B > 3 !l m] 28 (7
K 8RB - HRp RIS CREEG6K - 4K)%Fm ~ 20 CZEE Q2K * 2R)#H ~ 25 CLE
K D2R)EW - BIN30C AR « FEEE 1R - O AEALFERRE ST - Far 31
H o W4l AfEB27HY - HRT T EER A EEE(EEY > WHEE - B5E - iyERE LT 4
Yy > SHEE o BEEEGEE - AYEAREEEYE® o R DUE TR R R 2045 iR B
BAAREOAELRERRE  HENEORITET - TEERERR - 23Ut g2 S
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Investigation of Fungi on Postharvested of Pitaya
and Control Effect of Plantago asiatica Extract '

Shih-Tsai Yeh” and Ching-Chang Shiesh’

ABSTRACT

The experiment was using ITS sequences to identify pitaya postharvested associated
fungi. The result showed that Bipolaris cactivora, Colletotrichum gloeosporioide,
Fusarium oxysporum, Fusarium sp., Fusarium dimerum, Aspergillus sp., Alternaria
alternata, Alternaria carthami, Dothideo mycetes sp., Diaporthe endophytica and
Cladosporium sp. were found during postharvest. White pitaya fruits which were bought
from market were treated with 20X dilution of Plantago asiatica extract, and then stored
for 21 days under 10°C, 15°C, 20°C, 25°C and 30°C. The occurrence of fruit rot on treated
fruits stored at 10°C was delayed eight days, 15°C (delayed four days), 20°C and 25°C
(delayed two days) and 30°C only delayed one day. The occurrence of fruit rot on treated
fruits 10°C initiated at the day 19 and untreated fruits started at the day 11. At the day 22,
the Plantago asiatica extract treatment only had 21% disease incidence while the
untreated treatment had about 55%. The similar results also found in red pitaya fruits , the
occurrence of fruit rot on treated fruits stored at 10°C for 14 days delayed seven days, 15
C (delayed six days), 20°C (delayed two days), 25°C (delayed one days) and 30°C
showed no significant different with untreated fruits. In addition, the disease incidence of
treated fruits after stored at 10°C for 14 days was 6.3% while disease incidence of fruits
without treat with Plantago asiatica extract was about 18.8%. In conclusion, the disease
incidence of pitaya fruits in both cultivars will increase along with the increasing of

storage temperature, which would shorten their shelf-life of pitaya fruits.

Key words: pitaya fruit rot, molecular identification, temperature, Plantago asiatica
extract
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