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Development of Taiwan Pitaya Fruit Industry

Chien-Mei Yu
Specialist of Fruit Industry Section in Crop Production Division, Agriculture and Food Agency

maine@mail.afa.gov.tw

Abstract

Pitaya fruit is burgeoning in recent years due to high growth rate, extensive adaptability
to growing conditions. Along with the gradual increase of quality led by improvement of
techniques, pitaya fruit has thus become a steady source of income, which brought about its
wide popularity among producers.

In 2014, the cultivated area of pitaya fruit in Taiwan is 1,676 hectares, which may reach
2,032 hectares in 2015 based on a preliminary survey. The total annual production is about
38,965 tons valuing NT$2,713 million, among which roughly 170 tons worth NT$14.9 million
were exported. The primary export destination is China, which accounted for 92 percent of our
pitaya fruit export.

Taiwan pitaya fruit industry is facing several challenges including the over expanding
of cultivated area and productivity, the Vietnamese pitaya fruit finally meeting the quarantine
requirement and thus reentering the market with low-priced fruit, on top of that, China has also
boosted their pitaya fruit plantation, which may further diminish their demand for Taiwanese
fruit. Another huge impact would come from the tariff reduction once we participate in the TPP.
To confront these issues, the industry should stay on track of enhancing the production quality
and safety alongside balancing the output capacity against the market demand. These goals
would be achieved by promoting the high-quality production clusters, providing farmers with
the fine varieties, introducing technical service groups to elevate growing techniques and to
ensure higher and steady yields of premium quality crops, and implementing various measures
from QR-code implementation, GAP (Good Agriculture Practice) labeling, organic farming,
and traceability systems, which would raise the food safety standard by holding producers
accountable for their products and also significantly differentiate local produce from imported
one. Concerning the export, promoting the contractual relationships between merchants and
farmers as well as building the registration system and improving the equipment in the supply

chain would collectively enhance our competitiveness in the international market.

Key words: pitaya, pitaya industry
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Current Situation of Japanese Consumer Market and
Vietnamese Production on Pitaya

Meng-Sung Chen, Chien-Chih Kuo and Jung-Hua Hsu
Taichung District Agricultural Research and Extension Station, COA

chenms@tdais.gov.tw

Abstract

Pitaya industry developed rapidly in recent years and became an important fruit in Taiwan.
With its cultivated area increasing, the production and marketing should be well planned.
Japan is the indicator market for fruit exporting. Thus, the present study was conducted on the
investigation of Japanese consumer market and the reason why Taiwan’s exported quantum
were declined. In Fukuoka Kyushu, pitaya was only sold in few lager markets but common
in Tokyo. Local produced pitaya with red flesh were mainly sold in luxury fruit shops while
white flesh type imported from Vietnam were sold in normal supermarkets. Many fruit showed
yellowing scale due to the long shelf time. The productive cost of white flesh pitaya in Taiwan
is higher than Vietnam, thus it lacked of international market competitiveness. However,
Taiwan had better quality in red flesh type and still kept exporting potential. Vietnam is the
key competitor of Taiwan for pitaya exporting with 36,000 ha productive area, 80% of yield
was sold to over 40 countries and 20% remain for domestic market. China is its biggest
consumer market. The main production areas were located in Binh Thuan, Long An and Tien
Giang. White flesh type was the major variety and red flesh type only taked14%. Over 8,000
ha of orchards had been certificated with Global GAP or Viet GAP that facilitate Vietnam
export pitaya to European and American market. The stem canker, anthracnose, ants and fruit
flies were serious disease and pest in pitaya orchards of Vietnam also sunburn problem. In
conclusion, pitaya industry in Vietnam targeted to export specifically and had well-established

postharvest and transportation system. It was worthy for Taiwan’s pitaya industry to learn.

Key words: pitaya, Japan, Vietnam, export
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Table 1. Effect of formula A and smoke-water treatments on the fruit weight, scale thickness,

total soluble solids, and titratable acidity of white-flesh pitaya fruit

Fruit weight Scale thickness Total soluble solids Titratable acidity

Treatment @ (mm) (°Brix) %)
Formula A 30 ppm 504.1a' 3.24a 15.0a 0.38a
Formula A 15 ppm 438.7ab 2.61bc 13.9b 0.41a
Formula A 5 ppm 438.3ab 2.44bc 14.1ab 0.39a
Smoke-water 100% 426.9b 2.77b 14.2ab 0.41a
Smoke-water 20% 429.4b 2.63bc 14.3ab 0.36a
Smoke-water 2% 429.2b 2.28¢c 14.4ab 0.37a
Control 428.4b 1.71d 14.9ab 0.26b

' Means with the same letter in each column are not significantly different at 5% probability
level by LSD test.
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Table 2. Effect of KCI and KH,PO, treatments on the fruit weight, scale thickness, total soluble

solids, and titratable acidity of white-flesh pitaya fruit

Fruit weight Scale thickness Total soluble solids Titratable acidity

Treatment (@) (mm) (°Brix) %)
KCl 1,000 ppm 513.0 ab' 2.09a 132b 031c
KC1 500 ppm 547.9 ab 191 a 13.8 ab 0.33c
KCI 250 ppm 568.0 a 1.86 a 14.0 ab 0.36 abc
KH,PO, 1,000 ppm 508.3 ab 1.87 a 14.0 ab 0.37 abc
KH,PO, 500 ppm 528.9 ab 1.90 a 15.1a 0.40 ab
KH,PO, 250 ppm 47420 1.77 a 133b 0.34 be
Control 499.8 ab 2.11a 13.8 ab 041 a

' Means with the same letter in each column are not significantly different at 5% probability
level by LSD test.
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Table 3. Effect of formula A and smoke-water treatments on the fruit weight, scale thickness,

total soluble solids, and titratable acidity of red-flesh pitaya fruit

Fruit weight Scale thickness Total soluble solids Titratable acidity

Treatment (@) (mm) (°Brix) %)
Formula A 30 ppm 613.6a' 1.96 ab 139a 0.19 a
Formula A 15 ppm 570.4 ab 1.94 ab 14.0a 0.20 a
Formula A 5 ppm 541.6 ab 211a 14.6 a 0.18 a
Smoke-water 100% 547.3 ab 1.85 be 142 a 0.18 a
Smoke-water 20% 506.1b 1.76 be 14.6 a 0.21a
Smoke-water 2% 579.9 ab 1.45d 143 a 0.19a
Control 616.0 a 1.68 cd 132 a 0.19a

' Means with the same letter in each column are not significantly different at 5% probability
level by LSD test.
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Table 4. Effect of KCl and KH,PO, treatments on the fruit weight, scale thickness, total soluble

solids, and titratable acidity of red-flesh pitaya fruit

Fruit weight Scale thickness Total soluble solids Titratable acidity

freatment (© (mim) (°Brix) %)
KCI 1,000 ppm 691.7 a' 1.67 ab 13.8 ab 0.20 a
KCI 500 ppm 598.6 b 1.62 ab 13.8 ab 0.20 a
KCI 250 ppm 621.6 ab 141 ¢ 13.1b 0.19a
KH,PO, 1,000 ppm 5923 b 1.49 be 149 a 0.22 a
KH,PO, 500 ppm 584.6 b 1.64 ab 14.7 a 0.23 a
KH,PO, 250 ppm 597.1b 1.75a 13.0b 0.21a
Control 616.0 ab 1.68 ab 13.2b 0.19a

' Means with the same letter in each column are not significantly different at 5% probability
level by LSD test.
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Study of the Increase in Scale Thickness of Pitaya by Several
Pre-harvest Spraying Treatments

Ting-Chia Wu
Taichung District Agricultural Research and Extension Station, COA

wutc@tdais.gov.tw

Abstract

The purpose of this study was to evaluate the effect of several spraying treatment on fruit
scale and fruit quality of white fleshed pitaya and red fleshed pitaya ‘Da-hong’. The spraying
treatments started fromthe 14" day after flowering. The treatments included: 30, 15, and 5 ppm
of formula A; 2, 20, and 100% of smoke-water; 250, 500, and 1,000 ppm of KCI; and 250,
500, and 1,000 ppm of KH,PO,. The results showed that pre-harvest spraying of formula A or
smoking water both increased fruit weight and fruit scale thickness of white fleshed pitaya.
Among them, 30 ppm formula A treated fruits had an average of 3.24 mm in scale thickness,
while 100% smoke-water treated and control fruits had 2.77 and 1.71 mm, respectively in scale
thickness. For the red fleshed pitayas, pre-harvest spraying of formula A or smoking water also
increased the fruit scale thickness. Among them, 5 ppm formula A treated fruits had an average
of 2.11 mm in scale thickness, while 100% smoke-water treated and control fruits had 1.85
and 1.68 mm, respectively in scale thickness. However, for the KCI and KH,PO, treatments,
there were no significant difference on fruit weight, fruit scale thickness, soluble solids and
titratable acid content in compare with control. This showed that pre-harvest spraying of KCI
and KH,PO, treatments had no effect on promote pitaya fruit quality and fruit scale thickness.
Overall, pre-harvest spraying of 15 and 5 ppm formula A or 100, 20 and 2% smoke-water can
help increase the fruit scale thickness of white fleshed pitayas; while 5 ppm formula A can help

that of red fleshed pitayas.

Key words: pitaya, pre-harvest spraying, scale thickness, smoke-water
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Fig. 1. The flow chart of organic pitaya flower preserves
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Table 1. The information of experimental subjects

HH K Bkt

TR

5 9 29.03%

7 22 70.97%

&t 31 100.00%
Tl

21~40 5% 7 22.58%

41~60 5% 20 64.52%

61 sk LAk 4 12.90%

&t 31 100.00%
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Table 2. The count of sugar soaking pitaya preserves by experimental subjects
HE  IREAER B fel AI] =R 14 FHEE FE
X % XE % KB % XE % X % X %
i 1 323% 14 4516% 5 16.13% 11 3548% 0 0.00% 31 100%
/8% 1 323% 2  645% 12 38.71% 13 41.94% 9.68% 31 100%
HRREFE 1 323% 0 0.00% 12 38.71% 15 48.39% 9.68% 31 100%
iific 1 323% 6 1935% 11 3548% 10 32.26% 9.68% 31 100%
BHGRIL 1 3.23% 4 1290% 11 35.48% 13 41.94% 6.45% 31 100%

N W W W
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Table 3. The average score of sugar soaking pitaya preserves

HHE [E2RE [1J8% el I R
PRI 2.84 3.48 3.61 3.26 3.35
e 0.969 0.890 0.803 0.999 0.915
B 0.940 0.791 0.645 0.998 0.837
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Table 4. The average score of sugar soaking pitaya preserves by different groups

HE [EERE 1/ R T s B T

T

% 3.44 4.00 3.89 3.78 3.67 3.76

z 2.59 3.27 3.50 3.05 3.23 3.13
Tl

21~40 3% 2.57 3.57 3.71 3.29 3.29 3.29

41~60 5% 2.85 3.40 3.50 3.20 3.30 3.25

61 LA L 3.25 3.75 4.00 3.50 3.75 3.65
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Table 5. The count of drying pitaya preserves by experimental subjects
HE  FFEAEER AEE g Ay ZH# JEHEEC AER
R % XE % X % XH % KB % XE %
[EERE 2 645% 13 41.94% 12 38.71% 4 12.90% 0 0.00% 31 100%

1)k 1 323% 16 51.61% 10 3226% 3 9.68% 1 3.23% 31 100%
BHEE 2 6.45% 14 45.16% 13 41.94% 2 6.45% 0 0.00% 31 100%
i) 1 323% 8 2581% 16 51.61% 5 16.13% 1 3.23% 31 100%

R 323% 13 41.94% 11 3548% 6 1935% 0 0.00% 31 100%
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Table 6. The average score of drying pitaya preserves

HH Sk & Ly ¢l HH I
REE 2.58 2.58 2.48 2.90 2.71
e 0.807 0.848 0.724 0.831 0.824
LAY 0.652 0.718 0.525 0.690 0.680
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Table 7. The average score of drying pitaya preserves by different groups

HHE (ESRE & L ¢l ai g B T

T

5 2.78 2.56 2.67 3.00 2.78 2.76

% 2.50 2.59 2.41 2.86 2.68 2.61
Tl

21~40 % 2.29 2.43 2.71 2.86 2.71 2.60

41~60 J% 2.70 2.60 2.30 2.95 2.70 2.65

61 kLA L 2.50 2.75 3.00 2.75 2.75 2.75
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Fig. 2. Organic pitaya flower
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Fig. 3. The processing of organic pitaya flower preserves - Blanching
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Fig. 4. The processing of organic pitaya flower preserves - Sugar soaking
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Fig. 6. The organic pitaya flower preserves
product (Sugar soaking)
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Fig. 5. The processing of organic pitaya Fig. 7. The organic pitaya flower preserves
flower preserves - Drying product (Drying)
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The Research of Producing Preserves from Organic
Pitaya Flower

Jin-Hung Lin, Hui-Chen Chang, Kang-Chi Tseng, Ting-Chen Yang,
A-Chin Chiu and Yu-Ting Liao
Taichung District Agricultural Research and Extension Station, COA

yangtc@tdais.gov.tw

Abstract

Pitaya is a fast-developing tropical fruit tree, with characters such as short orchard
establishment and short fruit growth period, its main production season is from May to
November. The corollas are cut off and discarded in flower thinning. The study on the
techniques of producing pitaya flower by-products can enhance the multi-utes of pitaya
industry and increase farmer’s income. The exploitation of the techniques of producing
preserves from organic pitaya flower: Including techniques of sugar soaking or drying the
corollas cut off from flower thinning to produce pitaya flower by-products can enhance the

multi-development of pitaya industry.

Key words: pitaya, pitaya flower, sugar soaking, preserves
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— T HERES RS R BN s B R MY B R 2 TR - A DL ECEIR ) e
Tk > DI R e o ASSEYIE R 2R (BB IERA LR ) fAE ke
TEARIE > BRI R I R I S e & (E5F > 1993) « LS C R FIRERET > Kl
fi I B — AL > B—ZCE R AR ENEEL - gk IR IR B A >
FIWEYE BB 2754 (Smith and Hadley, 1989) © [l » 3@ Hi#% B EVIHIE 7>
R A B BEAS) > (VR AR R R B AL wT R R PR M A BLBC &0 - HERERK
AT DUERR S (5 > 1993 © Hendrix ef al., 1992) o A SCHH &R FILE2AERL « 630
HERE B @I E YIS B 2 ThREE & AR E IR} - DUR PRI R & - fE e+
)2 5% s DIAT S Sk is < S ELEAC 2 [EFI 2% -

% Yyhetd & A B E RN SR 73 73 Hr

BEEATR ARG SRR R R B MRICRE > B LG22 BNk R A B &
BREAC 7% o PRI - A0RESBH R Bk ~ sk Bt R+ L DIRe i & F
PEIRL » BRERS S L AR ~ ML B G R =& —HERE A, METALEER
FH RS - A58 DU T 38 F AL AR S b & S PR AEATHE I 718 - T {t R T 7e B 2 e e
M2 2% - AFEEGEREER A TEMEIEF AN - R - BB Rk &1t
# > HEARENER B EEMEMUIRFEEHEN ~ JR3E - @RS Kk & (LFT - ARl A
1% (EH &) HEEMEY (GREE >10° CFU/g) » B ARME ( Trichoderma sp.)
SYEETETE TCFO9768 ~ L IE ( Streptomyces sp.) 7B IR TCST9706 K 4 S I ( Bacillus
sp. ) 7B IR TCB10007 » (% FHARIS (o A W | B 17 v S S B A 8 05 T I P i 8 B
{LERZ A RBEY) - HAHICRE GIRETCREEEREER A & B EZIERK >



ERIMTIEREUR (F—) » BEEREITE A Z N-P,0,-K,0-OM & &fJ 6-4-10-30% *
BEEENNE B Z N-P,0,-K,0-OM & &# 6-3-8-40% » #HE&H Y2 B30 B
1~2X10° CFU/g » EEEITEIA & AR > & 5 L 1B 250 B -

F— R HEGAERETER A KBHhE - - IRARESE - #Ea6amE
YRR BUZ BTk R
Table 1. The N, P,O;, K20 and OM contents, viable counts of beneficial microorganisms in

organic compound A and B of this experiment

Organic N P,Oq K,O oM Viable count
compound (%) (%) (%) (%) (CFU/g)
A 6.87 4.12 10.4 30.5 2.7X10°
B 6.51 3.34 8.64 41.9 1.6X10°

AL SR FH IR b )

— ~ BB BTG A

FLAE R AA SR H R B E A m SRR R AR 3R i B B AL (RLELRA ) » 1THRIERY 2.7
AR X 0.8 AR - G T ERBAUTERE AL (Diluvium red soils) o 35 LR A
ARG S A REIR A REGEREE B - BIUMBEER: 4 S EHRE
AEVRL (CBHIRBRTE ) o FHARL S TERHE (R ) 0 4 B - 320 /NE > RERFDNE 18 7R 7
AR(E 27 AR X K6.6 AR fRAERTR2EETEY] o AR 104 42 H
I ZEEHENE 20 vha » i 104 2 5 FAEE » (RE—ANF] B2 BT FEAE - K950 15~25
HIPALRE R [F—HE IR B S R B8 (RS IEH TR &A1 X - SBRaie s
BIPREGAR: 8RR - 73 A £488 pH ~ BEE (EC) ~ AHE ~ ARUERE - SCHRMERT ~ 55
Tk BB EARNE SR o FABRI IR PRI FE S AR e T SR B e B B A A
{F e
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Table 2. The fertilizers and applied amounts in each treatments of this experiment

/

Treatment Fertilizer (N-P,05-K,0-OM ) Amount (kg/ha/time)
A Organic compound A (6-4-10-30%)' 500
B Organic compound A (6-4-10-30%) 1,000
C Organic compound B (6-3-8-40%)’ 500
D Organic compound B (6-3-8-40%) 1,000
E Organic compound no.4 (11-5.5-22-40%)’ 400

' Organic compound A : Dairy manure compost + chemical fertilizer + beneficial
Microorganisms.

? Organic compound B : Swine manure compost + chemical fertilizer + beneficial
Microorganisms.

* Organic compound no.4 : Fertilizer product from Taiwan Fertilizer CO., LTD.

~ S HTE H BTk

TR AL R BE B - 8 2 mm Bl AR 0 HIE IR LY - L5 pH LIt -
KEC 11 BRI K 1:5 0 MR E R DUEMUERE - HIEARE S BIRIMEE
P&l 73173 (Elementarvario MAX C) #ll%E (Nelson and Sommers, 1982) o AR -
P ke Ll 1 M BSI&SE (pH 7.0) &« YEWREL 1:10 filiH (Kundsen and Peterson, 1982 :
Lanyon and Heald, 1982) » 1 %€ & & 14 #% UL Bray no.1 77 1% fi# H{ (Olsen and Sommers,
1982) » ilfi 4371l FH SR R & BB 2 /3 407 3 (Inductively Coupled Plasma- Atomic Emission
Spectrometry; /CP-AES > HORIBA JOBIN- YVON ULTIMA 2) 7€ e

PRLR R | R
HIALREIR S 1 RERUU SR B 8 & e A AS SRR (R= ) ALREAR R B
TR PR T A SR NS - AL BE R B R 7 B AN AR LA 722 5 > HR DU & A 1
EEEE A 1,000 kg/ha ( f2HH B) K EHTEELEL B 1,000 kg/ha (EZH D) HUALHE R ELAL
T R - R & B E R A 500 kg/ha (JEEE A) HEEGERRELE B
500 kg/ha (BEEE C) > LU 5 IR BEFERT 4 59856 FLE IERL 400 kg/ha (& E ) B o
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Table 3. The fruit weight and yield of pitaya at harvested stage

Treatment' Fruit weight Yield2 Index
(g/no.) (kg/m?) (%)
First harvested
A 512a 0.58ab 121
B 494a 0.63a 131
C 507a 0.56ab 117
D 510a 0.67a 140
E 508a 0.48b 100
Second harvested
A 532a 0.82a 90.0
B 551a 091a 100
C 539a 0.85a 93.4
D 564a 1.03a 113
E 545a 091a 100
Third harvested
A 510a 0.44b 86.3
B 538a 0.55ab 108
C 516a 0.45b 88.2
D 541a 0.62a 121
E 513a 0.51ab 100
Total
A 518a 1.84b 96.8
B 528a 2.09ab 110
C 521a 1.86b 97.9
D 538a 2.32a 122
E 522a 1.90b 100
' See Tablel.

? Values followed by the same letter within a column are not significantly different at p<0.05
level based on Duncan’s Multiple Range Test.




FIALHE R EFS 2 RERUCH R E B 8 s B Eah R (R =) ALAE R R B K BT
7 SR AL AN R B PR 72 AN - HALRE SRS 3 IR R B 1 & S Bl il B (3%
=)0 LRI EAE R R PR 722 B NEEE > RLAE R AL A e B (AN R R PR A 722
B Hoh DU #E A G EE TR B 1,000 kg/ha (JEHE D) FRLHE 5 BLAT I Fl A R
HABHAESEEEIE A 1,000 kg/ha (EH B) kA HEAE R 4 50E &G HE T
£l 400 kg/ha (JEFE E) » LU &G ITEE A 500 kg/ha (IR A) K &G B IR
B 500 kg/ha ( ZH#H C) BYK o

fre 3 RERFEHE (X=)  DUEHESHEREEE B 1,000 kg/ha (EH D)
(PIRLHE SR B TR & 2.32 kg/m” B0 > HRB A E A& A RERCEL A 1,000 kg/ha (&
I B) .Z 2.09 kg/m® » LU EEGERREIE A 500 kg/ha (JEHE A) 1.84 kgm® ~ HEH
BEAEEL B 500 kg/ha (FEEE C) 1.86 kg/m® KB HEAEREIEET 4 5RE S EEEIERL 400 kg/
ha (JEEE E) 1.90 kg/m” ¥ o BHIRFIFIFESHERD + {LE2AOK] + A A RFEEF =& ME
REFRIE S ERE R B S8 LRSS > DA TR - 2 B
FIE &G BE IR B 1,000 kg/ha JEHE Al 1S LR BHALE & -

PRI R EmME R E

FHALBE SR SR S S AT s SRS (3R ) SREHE S I RS [ R B A 2 SR AN
% BRENRAVGHESERERE A 1,000 kg/ha (EH B) 85 - KR A
FEEERENEL B 1,000 kg/ha (B2 D) K EIEMMBEES: 4 9868 &6 BRE IR 400 kg/
ha (JEHE E) - 1fi UG A B A A B AORL A 500 ke/ha (JEHE A) RE A EEERCE B 500
kg/ha (BEHE C) BL(K - REWS LU HE S HREE A 1,000 kg/ha (R B) KEEH
PRENEEE B 1,000 kg/ha (J@HE D) BeEr » HR I HEHIE &G RE R A 500 kg/ha (&
HA) EEEREEIEB 500 kg/ha (JEHFE C) » M LUEH G IERSREELES 4 SRS H G
AEE} 400 kg/ha (EEE E ) #K -
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Table 4. The fruit qualities of pitaya at later harvested stage

Treat. Fruit Fruit Fruit Fruit Total soluble Titratable
ment' weight length width perimeter solid acidity
(kg) (cm) (cm) (cm) ("Brix) (o)
A 0.61a° 11.5b 8.13b 30.0a 10.9a 1.98ab
B 0.72a 12.6a 9.63a 32.6a 11.8a 2.37a
C 0.64a 12.6b 8.25b 30.3a 11.2a 1.93ab
D 0.73a 12.3ab  8.50ab 31.1a 10.8a 2.34a
E 0.66a 12.4ab  8.63ab 31.0a 10.6a 1.67b
' See Tablel.

? Values followed by the same letter within a column are not significantly different at p<0.05
level based on Duncan’s Multiple Range Test.

FIEE R

AT HE SRR IR TR M el R (R L) > T pH (- AHE S8 K
AHAVESE & AT AR BRI 2 R - 3 TR EC LU A & A BB EL A 1,000
kg/ha (JEHE B) A EREEE B 1,000 kg/ha ( BEHE D) #55 » LUEF 8 &6 B HR
A 500 kg/ha (JEH A) ~ WAEEHEEIE B 500 kg/ha (EEE C) kG HCAERERFT 4 BRE S
EHENE 400 kg/ha (JEHE E) 8K o TGRS & DA #E & EREE A 1,000
kg/ha (EEE B) § - MRt A2 & A R E LR A 500 kg/ha (BEEE A) ~ 5 IEAH
BEILEE 4 BRI A EFEE TR 400 kg/ha (JEHE B) R A EFEEREEL B 1,000 kg/ha (EHE
D) > LUEFAEEEHEENCE B 500 kg/ha (JEFE C) 8K o T & B DUGHE &
HHENTE B 1,000 ke/ha (BEHE D) B + FZR43 IS i 48 66 BREITRE A 1,000 ke/
ha (P B) je e HEMEREEERT 4 BRAE S H AR 400 ke/ha (EFE E) » DUt & H B
BATRE A 500 kg/ha (JEFE A) BE & EHEE IR B 500 kg/ha (BEHE C) B o 115 #
V5 E B DU R & A B R A 1,000 ke/ha (JEFE B) #5758 - HA D RIBIGREASH
BEETEL B 1,000 ke/ha (JEFE D) ~ A EHEEITE B 500 kg/ha (B C) BEAHHE



AEEE A 500 kg/ha ( BZHE A) - LUK & IEAE R 4 578 & G E IR 400 kg/ha ( BEHE
E) 8K -

Kh -~ FLRER IR TR TR R AT

Table 5. Some selected characteristics of soil fertility after harvested of pitaya

Treat- pH EC(1:5) OM  Bray-1P  Exch.K  Exch.Ca Exch. Mg

ment' (I:1)  (dS/m)  (gkg) (mghke) (mgkg) (mgke)  (mgkg)
A 6.15a° 0.22b 18.9a 426ab 384b 1423ab 201a
B 6.07a 0.29a 21.0a 468a 430ab 1712a 214a
C 6.05a 0.20b 19.9a 365b 379b 1444ab 198a
D 6.0la 0.27a 22.3a 402ab 449a 1550ab 205a
E 6.02a 0.21b 19.0a 408ab 412ab 1184b 187a

' See Tablel.

* Values followed by the same letter within a column are not significantly different at p<0.05
level based on Duncan’s Multiple Range Test.

il

— BRI RE AR A A R R T R A TR - RO AR T AR S BT
B AHEHH R K SR K TR K - IR I DR E 7 DUd it s £ - DU et
Ridar o frk By AEUBRAG SRR - MR IE 5 IEA W EE R 4 57 & A BRE TR} 400 kg/ha
T - i A EHE AU A A B E LR B 1,000 ke/ha i BE AT DU EERL BE R 2
B A S EHERIE S ERREE A 1,000 kg/ha BRI AT DUEEAT R R ESE » f
P& 7F SEHE sl 5 S AT AU A B B E TR A 1,000 kg/ha Bz B 1,000 kg/ha it B AT LU
HEERLRESR Y HIRAT ST NI - R S A B IR HERE MR )R &/ STHERE R S
HERD - SR = A —EH A ERENE » FRCAISALRERARIIMGA - R B ERLAER
R~ REMWE R HEIL 152 UgE -
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Study of the Development of Multifunctional Organic
Compounds and Their Applied Effects
on the Cultivation of Pitaya

Yi- Fong Tsai
Taichung District Agricultural Research and Extension Station, COA

tsaiyf@tdais.gov.tw

Abstract

The objective of this research is to develop an efficient way in the production of
multifunctional organic compounds, and study the effects of the yield and qualities of pitaya
and soil fertility on the application of those organic compounds. Field experiment is conducted
with A) organic compounds A 500 kg/ha, B) organic compounds A 1,000 kg/ha, C) organic
compounds B 500 kg/ha, D) organic compounds B 500 kg/ha, E) organic compounds no.4
(Taiwan Fertilizer CO., LTD.) 400 kg/ha.The main raw materialin organic compounds A were
dairy manure compost and chemical fertilizer, in organic compounds B were hog manure
compost and chemical fertilizer, respectively. Beneficial microorganisms were inoculated in
organic compound A and B by the rate of 1% (W/W). The results indicated that the yield of
pitaya on the application of organic compounds B 1,000 kg/ha (2.32 kg/m®) was the better, the
second yield washowed on the application of organic compounds A 1,000 kg/ha (2.09 kg/m®),
the third yield had showed on the application of organic compounds A 500 kg/ha (1.84 kg/m®),
organic compounds B 500 kg/ha (1.86 kg/m®) and organic compounds no.4 (Taiwan Fertilizer
CO., LTD.) 400 kg/ha (1.90 kg/m®). Therefore, the application of organic compounds B 1,000

kg/ha is a suitable fertilization for the cultivation of pitaya.

Key words: pitaya, organic compound, compost, chemical fertilizer, beneficial

microorganisms
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ARIFFE LIALF#E AR o i B - SEEERR CP3 (Streptomyces sp. CP3) BT /iR -
FENRERFE R K10 (Arthrobacter ureafaciens K10) » BEREAHLEE RIBERGSEITHEE » &
Hh DL E SRS R (6 B2 1k R 2 R LR 2R 0 HEAE Pi > DIRLAE SR ERUMR ~ BB
RIBEHAERNEE B SIHENE Pif - WOt HENE Bt B R i 1% - pif HEfIE,Z EC fHEL A & &
SEE SR P T Pi 28T - PELEES B RIS Pif o DUSLRN R HEADASEREC R 4 FEAE
£% Pi ~ Pif ~ Pi:Pif (3:1, V/V) B2 Pi:Pif (1:1, V/V) » H pH B 2531 ~ C/N /NS 20 ~ FEHE
BT 0.2 g/em’ ~ BBKIE TS & & DL Pif 8 i /K S M STELEE & = DL Pl - IR
RERS VYT A YE - A E B R i A R B - BRTEMERS Pi M EZERE B AR > 1
RERSECAM 3 FlAVE R E B RAT » B ¥ 86.9~93.3 g » BMREFBAE R/ 973.1~1,150.0
g > BEEAL 3.7~3.8 °Brix » BURALRE RA R B MASHEE R4 (F F > AT 32 m HEME e o2
P~ PHEEE SR > (LERZIAEY) 28 BT K - ML R R0 K A B HENE Bt ]
R RAERGRIE N E > BIER P BRI E R AR - B sz B & 2 8
jj o

B« RLAESRIEIR R ~ M - HEAD ~ R - REETT ~ FHl

—a
—

i 3

FLFESR (Hylocereus spp.) BT ANERL » G EER S Al M XER > EE K




FEME S > R B K Bz A - RS T AERsE N » RSB TTRURIE ] - R K
BBERR > IR T E S HE RS 2 AR R R IR ERE - S S it
R BREAREENELA L IR REMMER] AR R R R & UL - IRm HEAE
EHIE BT BRI

HEAMI AN RV R 1 e #5218 & &K (Munoz de Chavez et al., 1995) »
K E R AR A U FH A 2 (M AE S i S HENE RS AL BE IR LR 0 AT VR R i
VISR E R CP3 (Streptomyces sp. CP3) £ R ZHEIR » IRREREEE 3 K n] ARG Mg -
RIMESRRC R BIK  SERBIEYFRREE - Rt - GHE MU EMRE - EIRETHT
R K10 (Arthrobacter ureafaciens K10) » LUE RS SR IR CP3 IR G ESEIRLEERTL
PRERBEAAERE B » HMRIR 2 B & /& B AT & (1§75 0 2015) » EAIER
TR 2T -

HEREAL A YIRS AE Y o3 R SR & [ TE - A AR TS - T HEAE A2 B
AR L HERE AR IR HEREERR > A s F A L HERE AR Z A P A - FILEE
SR AT 02 TR (2555 0 2000 + EKEARH 5 2012) o A 7EHEHSHRINAE 2 RERH
B HEAR SR » ] A E (EE 2 HEAD (Ichida ef al., 2001) » H i B L E IS
HLRK B o RV BIFFIART AR B IR R 5AF A e S BURE A BRI - HE
t&EEn  RIEEF 2 55 2 BB R B it B2 U A (Krumfolz er al., 2000) ©
LR 2 A TR EYIRCHENE (L% » WI{ER S /M E (Herndndez-Apaolaza et al.,
2005 : Herrera et al., 2008 : Bustamante et al., 2008 ) » FLAJ B F /& e X ( Bustamante
etal.,2008)

FAIL > AT LRI R R R ~ BrE R AIE NG - RSFAC L B B R i Y
HITHENE R » DIPRST HAERF MU AERAE 2T > MG ERBIE 12 D% -

[ 173
AT SR BE R SR B A » HECRR M E VIR TR 0.5~1 em ZALEE
RIEFERARI (10%, W/V) 2 500 mL ZBf 7K o RLRERBURMA TS BEESHM 1%
(W/V) FESS 10% (W/V) FLEERERAIE EEL T o Bt is s Dl i R R 20 778
Tl - S Feil IRk CP3 FORLRER BRI e - SO el = PR CP3 B IR AR I




FRK10 PARLEE R B TR B EE - #830°C BIRESE (150 rpm) 4 K& - [EM O HENDERTE -

ALHE AR e A P HENC 34T

TS DAL BE SR B R B (Pi) BB AL (Pif) & B ZHEE » Pi HEAE AT RLES
600 2T ARE ~ 400 TG (YIRAY 5 2853 ) B 10 287 5K - Pif AR 600 AT
KJE ~ 180 2 FFRUME (VIR 5 2853 ) B2 180 AT A  HidrHy 1 L Sl ik CP3 AL
RER UG RN /K 22 200 L » 2 Pi HEEEPHE &R 2 A s Horr < MS5H 1 L B
fF Pk CP3 BELEENRANIIER K10 ZALRERBURA T WERIINI/KZE 200 L » 2 Pif HEfEE P
AR SIS Erh - HERUAEK 35 B 60% £ » ACSRHEACIREE AL - Pi HEAE -
JEHERERR SR 10 ~21 Je 41 FGESTRIHE > 1 Pit HEME - [RHEREAR SR 17 ~ 31 Jo 52 RESTRIHE >
FHE AR IUES TEE 73 AT BRI T3 27 253 M7 = HENT aln DA I B B ki b o)
f# (Lowther, 1980) » &M MEEFNLHIE (Keeney and Nelson, 1982) » i [L L E &
(Olsen and Sommers, 1982) > #F K /& )¢ K3 I %E (Sherwood flame photometer 410) »
PG5~ B~ 8~ BE -~ B B BRI A R 7 W & Ot B 8 (Hitachi Polarized Zeeman Atomic
absorption spectrophotometer Z-5000) 7}MfT ©

HE N 3 L Bl 2 53 3 B

ATRIEIE A 2 SR AR CP3 bR B AL B AR R R BABAE 2 2 RE ST (B85 > 2015)
I o PR T R B A FEPTRLRE SR R IEIR IR Z RE ST (1B — ) - AR IITHSAL B SR B AL
MERHERE > BR AT IS HEALAERS - HASHURIR Z e 7RI 1F 5 HEN S iR T A —E B AR
L) 5 BH AT BE SR B TR A R R i HEAT SR it o SRR 5 A8 LA — Frs > Horb pi
HERE S HEREER 7 R EQRJE AI3E 60°CT Pif HEAE AR HEREEE 5 RS 65.5°C > HEAL AR
Pi HEAE % iR A HERE L 56 27 K3 65.6°CM Pif HEAE A HERETE S 20 K 1]5E 68.1°C » HEAE
BEERERNAER S S EE  WEYRHE S REEE > RS RERES > ME SR
Z Pi HERE > R R & i > BHENE i 7 2 UR S T R sy - R HEE
AHERERRE 75 RIRFEERA 50°C o BLIRFEI TR B 20T - HAS KB RIE R HEAD 2
EELEAREE T 80% (FR—) °

Pi B2 Pif HEJE /3 T AR —FT 7 - H pH 281 7 L2 B > SR1f EC




KR e B LA Pif HENURARE S Pi RN - 1 - $5 ke B EHIRS - U EHIHELE M 2
FOMREVE o Pif HERE AT (R RS RS AL FPaR IR (R SR Z DIRE -+ 1T Pi EEAC FI PR R g (A ED)
AR HEAHEEEZH - $HEEEE > BEAREEYER 2R > SR H
AR PRI -

Bl- ~ 48 E R CP3 & @8 % OB F o &
Fig. 1. Dual culture of Streptomyces sp. CP3 and Colletotrichum gloeosporioides
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Fig. 2. Temperature change of Pi and Pif compost
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Table 1. Nutrient characteristic in composts Pi and Pif

E 1:1 N P K Ca Mg
Treatment pH (1:10) € (1:10)

mS/cm o
Pi 6.8310.03 2.63£0.36 1.79%0.10 0.91%£0.04 1.34£0.22 1.34%0.20 0.77£0.05
Pif 6.71£0.05 4..61£0.41 3.53£0.41 0.75£0.03 0.79£0.08 0.93£0.1 0.45£0.04
Treatment Cu Mn Zn Fe OM oC C/N Germ rate

ppm  ppm  ppm ppm %0 0 %0

Pi 6£0.0 208+7.9 78%+6.0 557£74.0 66.0E£1.1 38.26%=0.6 21.3+1.1 84.4%+9.6
Pif 4£0.0 158£9.5 82£6.4 311£16.2 645105 374%£03 10.6E£1.2 944+5.1

R I B BB AR e

AHFFELLPi B Pif (B A FABC R FBURES 1 - BCR 4 TS E 73518 (A) PicPif (V/
V) % 3:1 ~ (B) Pi:Pif (V/V) % 1:1 ~ (C) Pi J (D) Pif ° S3M7aARC /& 2 HEHS % BT 2
BT (8 - BEETK= 1:5) > JTTHRMITENRTE © BlEL2 /B RCSERE T TH A
(59.4 cmX40 cm X 18.3 cm) » AHfE/MEEIENR 3 # - SEMEME 2 SREM (KTE ) - FEE
FIEBSRE T A5 R 8 /N > TERTEE 155 mL /K - BB IS AL R B 2%
W A EWREREESR - BL - B8 05T i - FREREEESR -

TR TR Ee 0 S

ATRFEIC S 2 WO RS M E o R s > HP RS2 0.17~0.19 g/
cm’  pH 25500 - EEE KR & B Pif BMINEKIELL - 8 ~ $§& 28 PR K E
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Table 2. Characteristics and water extractable (1:5) nutrients in the culture mediums for green

pepper
BD pH EC (1:5) OM oC N
Treat t C/N
reatmen g/em’ (1:5) mS/cm % % %
Pi:Pif=3:1 0.19a 6.4b 3.7¢c 66.1a  384a 2.8c 13.9b
Pi:Pif=1:1 0.18a 6.5a 4.1b 67.7a  393a  3.3b 12.1bc
Pi 0.18a 6.1c 2.7d 63.7a  369a 2.2d 17.0a
Pif 0.17a 6.3b 5.8a 67.8a  393a  3.9a 10.0c
P K Ca Mg Cu Mn Zn Fe
Treatment
ppm

Pi:Pif=3:1 2117.0a  6873.7b  184.0b  436.7a 0.2a 1.7¢ 3.0c 0.23a
Pi:Pif=1:1 1932.0ab  6188.3c  220.0b  2873b 0.2a 2.0ab 6.0b 0.10a

Pi 2260.7a  7990.3a  210.0b 377.0ab 0.1b 1.0c 2.3c 0.07a
Pif 1604.0b  4289.0d 273.7a 292.7ab 0.2a 2.7a 9.7a 0.23a
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Table 3. The fruit characteristics of green pepper grown in different culture mediums

Treatment Vf;}lgllzt 11:11;;:;1 vlj/fz‘z:l circufn?ience OTS.S Hard Yield
@ (cm) (cm) (cm) (°Brix) (Kgf)  (g/plant)

Pi:Pif=3:1 93.3a 11.1a 5.4a 18.3a 3.7ab  3.8ab 973.1a
Pi:Pif=1:1 89.3a 11.3a 5.4a 18.3a 3.7ab  3.7ab 994.2a

Pi 60.5b 10.3a 4.0b 15.1b 3.3b 4.1a 80.1b
Pif 86.9a 11.7a 5.1a 18.4a 3.8a 3.4b 1151.0a
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Research on Compost of Pitaya Pruning Wastes and
Utilization in Culture Medium

You-Hong Zeng, Ya-Wen Kuo and Hong-Tang Chen
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Abstract
The pitaya cladode-degrading bacterium Streptomyces sp. CP3 and feather-degrading

bacterium Arthrobacter ureafaciens K10 were inoculated in pitaya pruning wastes (PPW)
compost. The two piles of compost were implemented as high nutrient Pif and low nutrient Pi.
The raw materials of the Pi compost were PPW and mushroom sawdust wastes (MSW) and
those of Pif compost were PPW, MSW and duck feather. The two composts were slight acidity,
the EC value and nitrogen content were higher in the Pif compost product, but the potassium,
calcium and magnesium were higher in Pi compost product. The four culture mediums were
prepared by using the two composts and mixture as Pi, Pif, Pi : Pif (3:1, v/v) and Pi : Pif (1:1,
v/v). The characteristics of the four mediums were slightly acidity, C/N ratio was less than 20
and the bulk density was around 0.2 g/cm’. The total nitrogen and water extractable calcium
contents were higher in Pif, however the water extractable potassium and magnesium contents
were higher in Pi. The green peppers were planted in the four mediums and no fertilizer or
nutrients input during cultivation process. The results showed green pepper could grow well
in these mediums except grown in Pi medium and the fruit weigh was around 86.9~93.3 g,
the accumulated yield was around 973.1~1,150.0 g, the TSS was around 3.7~3.8 brix. The
potassium, calcium and magnesium in the PPW can be concentrated in composting process and
then produced compost products with nutrient characteristics suitable for fruit vegetables. The
PPW and feather can be used in compost for producing long-lasting fertility medium that can

apply in mixture with other culture mediums for decreasing fertilizer rates and amounts.

Key words: pitaya pruning waste, feather, compost, culture medium, long-lasting fertility,

green pepper
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persicaria) Z TANTAER » HARLEER (Hylocereus undatus Britt. & Rose) 1E L8 S ALl
Ao GVE R - 55 9 R IRBIEREIRAER 4.7% » BLAIREM 7.5% 2EEEER
EACE AL R BRI 9 KRG ZTBINZR I 2.5% » tELATIREETH 4.8% 2 BAFE
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F ARLRE SR ) R RS DL E e SRR R AR o N RERAR IR S > AR RS 6
FY o 52 A ES 5] (Tebuconazole) ~ T {54 (Metiram) ~ I #§% (Bordeaux mixture) 5
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L #E S (Hylocereus spp.) X % ‘K #E R ~ il %8 F » & % £ pitaya ~ dragon fruit ~
pitahaya  strawery pear 55 * F{Il NER} = 1L 8 (Hylocereus) BUEEHENE & (Selenicereus) »
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WIRLEESRA 118 7 > K 40 {E st fE C kB - 28 FHI AT 1645 FHEBIATIA
1953 KL BRE T A o fERE > EARLEER (H. undatus) » FCAE BRI G Bk 11
RERPES TR C2W R B AR i 2 — « ALIRLEEIR (H. polyrhizus) Fl
FOALHER (H. megalanthus) > TNERGFEASS © 2014 FRRTIRNERESEAE30H > FLAER
FRMATRE T 1,675.92 AU - A5 EIHITE 1587.29 AU » AL 24,548 28T - URTE
389,651,401 28f7 » HETLAEALIR “ MRS miaRE - 5N (2~ 28K
FE TR ) RRESTHITE RS 737.85 A - (G2 BHEPRYIEE » AU KBRS TSRS 303.68
NEE > IRBBTEREEZR S THET IR (http://www.coa.gov.tw/view.php?catid=8) °
2014 5 5 AP 91.67 JT/ A F - BEAEMIE 1,362,515 7T - BIAAC B &
18 ) RS o

SRR ERR 2 U R E SR - SRR LBE R RIS A KRR (Neoscy-
talidium dimidiatum) ~#LHE R EJEIR (Fusarium subglutinans ~Pantoea sp. ~F. oxysporum ~F.
semitectum ~ F. moniliforme) ~ fRJ&JH ~ L #E B L EBEHF (Botryoshaeriadothidea) ~ F1 HE
JRIEIA (Colletotrichum gloesperoides ~ C. capsici [z C. boninense) ~ FILEJEIR (Rhizoctonia

solani) ~ Il \ IR % X (Cactus virus X, CVX) ~ #ll (& VLK J& 5 (Enterobacter cloacae) ~
RLHE ARG/ (Xanthomonas campestris) ~ FLEEFRRIZIR (Biporlaris sp.) Skl HE R IR &R
(Gilbertella persicaria) % o SR N HTEASE 3| BEREFRIRE » Horr X LIATHE FBE @R &
PR E > (CHE RARZBE - SR8k -
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Genus Gilbertella
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Fig. 5. The investigation of pitaya wet rot disease on Hylocerus polyrhizus (Weber) Britt. & Rose young
fruit at day nine after removing or without removing (CK) the stamens
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Fig. 6. The investigation of pitaya wet rot disease on Hylocereus undatus Britt. & Rose mature fruit after
removing or without removing (CK) the stamens
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Fig. 9. The investigation of pitaya wet rot disease on Hylocerus polyrhizus (Weber) Britt. & Rose young
fruit at day nine with and without cleaning the orchard after removing or without removing (CK)
the stamens
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Fig. 10. The investigation of pitaya wet rot disease on Hylocerus polyrhizus (Weber) Britt. & Rose
mature fruit with and without cleaning the orchard after removing or without removing (CK)
the stamens
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Fig. 11. The investigation of pitaya wet rot disease on Hylocerus polyrhizus (Weber) Britt. & Rose
young fruits at day nine after removing or without removing (CK) the stamens and petals
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mature fruits after removing or without removing (CK) the stamens and petals
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Fig. 13. Effectiveness of different fungicides on G. persicaria on mycelial growth at day three on potato
dextrose agar (PDA)

" 90mm petri dishes.

* Values are mean of 6 replications per treatment.

’ Mean separation within columns followed by same letter are not significantly different at p < 0.05

according to Fisher’s protected LSD.
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Abstract

In Taiwan, pitaya fruit is one of the economic crops. However, Taiwan is hot and humid
climate country which leads to rapid spread of the diseases. Two of many diseases that often
occur in pitaya plant orchard are pitaya wet rot by Gilbertella. Persicaria and pitaya sooty
mould by Phaeosaccardinula javanica. The objective of this study is to investigate the
occurrence and prevention of these diseases.

The prevention of pitaya wet rot diseases by removing the petals and stamens showed
that the disease severity of Hylocereus undatus Britt. & Rose young fruits at day 9 was about
4.8% while the disease severity without removing the petals and stamens (control) was about
7.5%. Furthermore, the disease severity of Hylocereus undatus Britt. & Rose fruits 9 days after
harvest showed that removing petals and stamens treatments (2.5%) had lower disease severity
than non-removing petals and stamens (4.8%). The disease severity of Hylocerus polyrhizus
(Weber) Britt. & Rose young fruits 9 days after removing the petals and stamens with or
without cleaning the orchard were about 8.8% and 12.3% while control treatment was about
21.3%. The disease severity of Hylocerus polyrhizus (Weber) Britt. & Rose fruits 9 days after
harvest showed lower disease severity in removing petals and stamens treatment (6.8%) than

control (12.8%). Either young or mature fruits of Hylocerus polyrhizus (Weber) Britt. & Rose

and Hylocereus undatus Britt. & Rose showed the lowest disease severity when the fruits are




grown in higher parts of plant while the disease severity of pitaya fruits which grow at lower
parts of plants showed above 60%.In vitro fungicide screening showed that Tebuconazole,
Metiram, Bordeaux mixture and Bacillus. sp are able to inhibit pitaya wet rot phatogen
(Gilbertella. Persicaria).

Pitaya sooty mould happens when the Hemiptera insects secrete nectar which causes the
infection by Phaeosaccardinula javanic. This phenomenon usually happens during dry season.
The infection area usually appear dark brown to black color dirt cover resulting the inhibition
of plant photosynthesis and respiration. Therefore, prevention or management of Hemiptera is

needed in order to prevent Pitaya sooty mould occurrences.

Key words: pitaya fruits, pitaya wet rot, pitaya sooty mould, fungicide
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Table 1. The antagonistic efficacy of 3 Bacillus spp. strain to 3 Pitaya pathogenic fungus

CK Tcb42 Tcb43 Tcb45
Pitaya Pathogen 1
antagonistic efficacy (%)
Colletotrichum gloeosporioides 0 65 73 70
Neoscytalidium dimidiatum 0 52 52 46
Gibertella persicaria 0 41 43 41

' Inhibition rate was calculated according to the following formula: (mycelium diameter in
check-mycelium diameter in treatment)/(mycelium diameter in check) X 100%.

B= 3 4R 7 3 3 FRERT e dr & Rk () 2 BRI R (2b) 52 &
Fig 2. The 3 Bacillus spp. strains could inhibition the growth of C. gloeosporioides (2a) and

Gibertella persicaria (2b) mycelium
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Table 2. The wet rot ratio of pitaya petal, young fruit and ripe fruit by applied 6 different

treatment
Wet rot ratio  Wet rot ratio ~ Wet rot ratio
No. Treatment of petal of young fruit of Ripe fruit
(%) (%) (%)

1 Tcba05 100X within removed petal 38.88a' 5.88a 4.41a
2 Tcb42 100X within removed petal 55.55ab 4.77a 3.58a
3 Tcb43 100X within removed petal 56.41ab 5.40a 3.6a
4 Tcb45 100X within removed petal 54.84ab 3.57a 2.38a
5  CK within removed petal 62.50b 8.33b 5.56a
6  CK without removed petal 70.00b 20.00c 13.34b

' Means with the same letter in each column are not significantly different at 5% probability
level by LSD test.
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The Evaluation of Bacillus spp. Control the Anthracnose and Wet
Rot Disease of Pitaya

Chien-Chih Kuo
Taichung District Agricultural Research and Extension Station, COA

kuocc(@tdais.gov.tw

Abstract

Pitaya was the emerging fruit tree industry recently years in Taiwan, the cultivated
area expensive was increasing recently, the pest would be accompanied. Among them, the
Pitaya anthracnose, stem canker and wet rot diseases would cause the Dragon fruit yield
loss and low quality. There are only some fungicides for control anthracnose. Therefore,
we devoted to develop and research the beneficial microorganisms agent to reduce losses
caused by the diseases and extension the fruit storage time, it is expect to integrate the dragon
fruit cultivation system. We isolated and screen dozens microorganism strains from soil in
dragon fruit field. The 3 strains all have the enzyme activities of amylase, protease, cellulase
and lipase. In addition, examination the antagonistic efficacy of the mycelium growth of
Colletotrichum gloeosporioides, Neoscytalidium dimidiatum and Gibertella persicaria in vitro
in dual cultures on PDA. The Iturin-A, Surfactin antibiotic specific DNA fragment could be
amplified by PCR technique. The result showed that 3 stranis can produce the antibiotics. Use
the Biolog automatic identification system and 16s rRNA and gyrB gene identify 3 strains as
Bacillus amyloliquefaciens. Through the 400ml shake flask, 10L fermentation broths, the total
endospores count could reach to 10°~10” cfu/ml. We soaking the dragon fruit into the 3 Bacillus
spp. fermentation broths 100 times for 10 minutes, follow-up inoculation the mycelium blocks
of anthracnose and wet rot. The resulted showed that Tcb45 treatment have the lowest disease
incidence. Compared to control treatment, the Tcb45 strains would have the efficacy to delay

the pathogenesis. Early field trial of Pitaya wet rot, we spray the 3 Bacillus agents 3 times in



flowering stage, petals removal and before bagging time, respectively. The resulted show that
the lowest fruit decay ratio were 2.38% by used Tcb45 treatment, the control without remove
petals were reach 13.34% with a significant difference. Therefore, the Tcb45 strain would have

potential to develop microorganism agent.

Key words: pitaya, anthracnose, stem canker, wet rot, bacillus spp
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Table 1. Comparison production cost with non-lighting treatment, lighting treatment and year

book of AFA of pitaya fruit in 2013

Production Cost Per Ha. Non-lighting Lighting Year book
Established Expenditure 40,961 37,763 11,789
Fertilizer 53,772 94,032 74,738
Larbor 478,393 536,749 321,184
Family Labor 348,711 366,849 284,547
Chemical & Herbicide 71,230 59,317 18,658
Energy 14,364 79,773 4,816
Materials of Equipment 166,177 155,836 18,979
Shipping Fee 197,041 224,951

Farming Tool (Depreciation) 94,796 61,240 2,049
Agriculture Facilities Expenditure 13,225 78,325 19,525
Land Rent 58,235 53,182 39,814
Capital Interest 16,949 20,182 3,604
Total Production Cost. 1,205,143 1,401,350 523,941
Yield (kg) 47,067 39,384 25,752
Product Value 2,052,534 2,281,512 1,190,326
Deficit 847,391 880,162 666,386
Family Labor Remuneration 1,196,101 1,247,011 950,932
Agri. Family Income 1,213,050 1,267,193 986,610
Prodution Cost (per kg) 25.60 35.58 20.35
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Table 2. Comparison on pitaya fruit’s origin price of Erlin township, production area and

volume of goods of whole-sale market in Taiwan from 2012 to 2015

Volume of
Planted area goods of

Year  in Taiwan whole-sale May Jun. Jul. Aug. Sep. Oct. Now.
(ha) market in

Taiwan (ton)

2012 979.42 10,090 - 558 550 685 703 492 592
2013 1,191.29 12,378 - 68.0 557 403 743 602 1183
2014 1,675.92 17,062 1350 85.0 653 570 657 717 883
2015 20,185 - 76.7 31.1 559 588 70.7 778

Source: Website of Agriculture and Food Agency, Council of Agriculture, Executive Yuan.




1 2R
K ~ FrEED 2013 R SERENT BIPR SLRR R A — A PG A S IRATER A R Zespri 2
Jrif EERGERTSE H T 36(3): 30-37
FSCE 1999 REENE EHE)E pp419 e
PRI 2012 RBREZEBORRBMEHERL 2 K THEEE 71 1

http://www.cw.com.tw/article/article.action?id=5038925




Recording and Applications on Production Cost of Pitaya Fruit

Hung-ying Yang
Taichung District Agricultural Research and Extension Station, COA

yanghy@tdais.gov.tw

Abstract
Farmers were faced with the increasing planted area and yields of pitaya fruit growing
area and yields. How to find a sale niche, should start with production cost records. Then, the
production cost records were compared with the production costs report of Agriculture and
Food Agency, Council of Agriculture, Executive Yuan. The production management problems
should be found. The farm managing mode and direction were adjusted by comparing the
volume of goods of whole-sale market and price of website of Agriculture and Food Agency,

Council of Agriculture, Executive Yuan.

Key words: pitaya, production cost, recording
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