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Table 1. Some properties of Organic fertilizers

e I pH EC(15 OM TN TP TK T-Ca T-Mg
Organic fertilizers (1:5) (dSmMY)  cemeeees R e ——
HEH 6.9 152 620 29.0 9.8 208 18 5.3

Chicken dung

Pk 3 5% 6.5 3.1 500 212 33 157 54 24

Taoyuan3 compost

SR 5.1 6.8 670 161 85 146 11 4.8

Cattle dung compost

Gk T-Cu T-Zn T-Cd T-Ni T-Cr T-Pb
Organic fertilizers =~ —=--mmmmmme - (Mg Kg1) --mmmmmmmmmmm e
HEH 220 303 2.28 17.8 7.9 18.1
Chicken dung

Pk 3 5% 48 63 0.73 5.2 2.7 10.9
Taoyuan 3 compost

AEHEHE o8 131 0.91 7.0 6.4 12.1

Cattle dung compost

FIFEERE (Regular Kjeldahl methed) 4% 5 LI Walkley-Black ;M 1
%> B R HIEAHE S, D BES R (HNOs:HCIO,.=5:1) #A 'S 77
fi# > 4y LA Murphy F1 Riley (1962) JEAIERE & & DUKJELESTHHIE & =
DU ER & BT R T35 EsE (ICP) JHIESS e |  DUBHEE foBR B Al
(Comc.HNO3+HCIO,) 43 fRAE'E » 77 i LLEVE#E & BB AT R 1 25 5 e s
(ICP)HIZE Cu~Zn~Ni~ Cr~ Cd J Pb & & » -8B LIMEEHT © TIEELZEEK
LB 1:5(wiv) » DIEEEEEHE EC {H » MAEEM G ERH TR 5HLEEE (ICP)
JEE 0.1 NEfgmd B3P AR Cu s Zn ~ Ni~ Cr~ Cd fz Pb 48 > DU
JER S BRI TR OEEE (ICP) E& -

=~ FRPBRERHERRT LI R R

PGEGT B RRE: REBRRRGET RS RS R B R et BRG]
Faali o IR T B EE - SO T Se iR 1T FHREIBT VB R M - 1A
FH e PR B SRR 2~ TG ke s F S8 AR W) - DARH % Z et (T H e & &
PEE) SR > HETTRE T MIRRAG AR B R e RS -
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Fig. 1. Effect of treatment on EC value of soil.
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Fig. 2. Effect of treatment on Zn content of soil.

o

%2 AERR-EHRELIHSIFGRREEZZE
Table 2. Effect of treatment on yield of vegetables.

H &7 2012.7.14  2012.9.4  2012.10.18 2012.11.23 Sa
pa R R R EN=ES tha™
1 24.7 22.1 26.3 50.1 30.8
2 18.9 21.9 24.5 47.8 28.3
3 22.2 23.8 25.2 48.3 29.9
4 19.7 23.1 25.7 48.1 29.2
5 21.9 23.9 23.5 46.1 28.9

15 21.5 23.0 25.1 48.1
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Fig. 3. Effect of treatment on EC value of soil.
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Fig. 4. Effect of treatment on Zn content of soil.
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Bz ©
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S8R 927 mg kgt CHBEA RS LIS BT (50 mg kg) 0 REREE
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i e
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Table 3. Effect of treatment on yield of vegetables.

HEA 2013.7.5 2013.8.30 2013.9.30 iy
Ja B e BIL% LR that
1 30.74 39.54 19.91 30.1
2 24.26 33.15 19.63 25.7
3 24.07 32.59 22.78 26.5
4 23.70 31.67 21.11 25.5
5 24.44 28.15 23.70 25.4
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Fig. 5. Effect of treatment on EC value of soil.
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Fig. 6. Effect of treatment on Zn content of 30|I.
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Table 4. Effect of treatment on yield of vegetables.

H 3 103.8.1 103.8.25 103.9.25 103.10.27 15
pa R [TES [TES AN=ES tha™
1 16.8 14.3 26.7 23.1 20.2
2 23.5 22.6 38.0 30.6 28.7
3 28.5 22.1 42.7 22.1 28.8
4 16.0 18.0 25.6 21.2 20.2
5 19.2 15.2 21.9 22.9 19.8

R 5. BB AL K 7 B A R R

Table 5. Effect of treatment on yield of vegetables.

i B il 1'% 7 B D& N 13
------------------------------- NTD hal--memmeeemeeeeeeeeeeeee
1 43,000 707,000 664,000
2 32,500 1,004,500 972,000
3 21,500 1,008,000 986,500
4 10,750 707,000 696,250
5 0 693000 693,000
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Establishment and Extension of the health Management
System of Protected Vegetable Culture in North Taiwan
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Abstract

The study of this project is to establish the vegetable health management system
to help farmers who grow vegetable in plastic house. The experience was executed to
reduce the soil salinization in plastic house by using of different percentage of
fertilizers (urea, Taoyuan 3 compost) instead of chicken dung in 2012 and 2013. The
results showed that soil salinization and Zinc is improved accumulation by using
urea and Taoyuan 3 compost. The experience was executed to reduce the soil
salinization in plastic greenhouse by using of different percentage of Cattle dung
compost in 2014. The results showed the yield of vegetables was highest in cattle
dung compost 50% treatment. Based on the cost of the fertilizers and vegetables
yield, the cattle dung compost 50% treatment are the economical application rate in
plastic house. Lectures and demonstrations were held to help farmers improving
their soil quality and the knowledge of using chemical for pest control. The insect
pest collection machine was developed and the trapping ability was tested. By the
carry out of this project, we raise the overall pass rate of 98.5% of pesticides annual
goals in 2014 and promote health management demonstration leafy area of 40
hectares cultivated.

Key words: Protected vegetable culture, Health management system, Soil
salinization.
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Al EmaR i By 7502-251237 & » ERERMGA > BNERZ EHEAZREKA - 5F
Wz 1 - HEH T HEE A T T RHEYINR - 538 RISURIRES - TRDAMEE & 5255
%o DR REE (BRRS) - SRUCHTILEREE 22 Rl E R AR & SHHERS
A HTEREE - HArF 15 FEaA NI HTE R E(ND) - 6 {4 &L 5 RS 50 EEA -
B RAEZEAEFRIMBESHITEZEER - Bl —IFaa 2 B P 2 & m
TTES A foll > HefgoHIH ST R SR B 70 Il R BIGRE A2 0.02ppm ~ 52 5% 0.01ppm
2 5L 0.01ppm ~ &4/5%F 0.03ppm ~ H 528 0.02ppm S WhZ-%) 0.02ppm - S i

1. EMBKME S E S & (EH & Z A



= s AL

EVIEFREHER T 2 8 - R BEE — R B TR 19

1. F{EHEAERE 2/ N - {65 Bl 5 S5 R AR 45 IR
T ORI R Bk ‘ .
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16 0.2 96720 311 ND
17 0.12 - 355 ND
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*EEHE A /N R E = Rt/ S R R Y FH B AR (A )

*rEE AL R D

s -



20 103 4R B RL(F) (R R B AL FE AG A R BRISR R Tl SR R SR & S S5

g ER PRI HMESEERSHER MR A5 2K
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Lo [EI BT e g B e T B I B e A SR i 22 B > P A IR M e B FR PF 5 A B M it 7
=5 (EH A~ B~ E) - HlEMEK /N ERSEER - BPEE (R E) Rz
OBl 7 P AU 72 5 R ST EERY 100psi 10 HH R RIE RS - (AR E
N AR R R R ERINER (R F) > IRESPNERR - ERER
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o i EE 75 = EhE A E SRS N S SR ()

v g 7 BEf(psi) AE 1020 10/27 11/03

A CO,'EFEE5+75.0) B8 40 B AR 6.79 39.93 47.53 b*
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B  COlEHFEE+E RIEN 40 A AE 7.83 39.93 45.94 b

E  COEFEZ+5(8002) 40 HEAE 955 61.81 58.89 b
I

C EREZEH+ERER 100 =158 7.75 36.88 47.24 b
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5
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IO (BT TP M e RV O e ) B I 3F g 2 ST & RE A0 - [ He ] e T A P 5 e 22 i
& 2SN B 2 Kl 48 58N Ry o — 2 BN R -

Mt ey L REVER M B VR - R By 5.5 S RUERRD » iR 00 SPHEUAE
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PR AN nT R iR ey 2 SRR &7 - BN e ik ai BG RIS - Tie
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® 4 BRRIMEEER S RRE - AR H B4R

seplRgE ST ¥ & (ppm) RN E
L8 RS (ppm)

53 E 0.17 0.86 1.0(0.5 1 BEZE)

WE~EaF N 0.16 16.44* 5

WSS 0.23 2.28 2.5

fi N 0.34 2.72* 1

AV 0.21 3.23* 1

i %53 0.02 0.76* 0.5

B E - 0.02 1

FTEE)T - 0.15* 0.05

qo R - 0.01 2

e - 0.003 0.03

=T UN - 0.01** 0.5

B - 0.07 2

iR - 0.55 4

E s - 0.05 2

R R R

AR PR B RO SR
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120
m1024F w1034
100
< 80
E\/
ﬁ 60
i
40
20
0 -
BFE R X IEFERXFERXEBEERKIBEEER
1 1 1 1
BR— B BE= =yt =Y &
REBKZ SHE 574
7. KM A E LT T AE 2 LR
Z2 5. KMATET & H & 2> E & B A
o [H & HEE HEUT A BEALERBRULA N
i Gy () o) G0) e
B — 1.2 6422 158202 131,835 G
|- 0.8 2772 123,880 154,850 FEFEEE —HA
BEk= 0.8 3764 140,403 175,504 FEFESE —HA
|—ysqut! 1.0 7611 284,154 284,154 FEFE 25 —H
BXKA 0.8 2062 47,883 59,854

PRULRTERER AT TR Eh0l - fllSE R E YRR 6 - R 6 B » TEK T —
i B A7 27 R AR B B 52 5 (ND) » =z 7 HIH 1-2 fRER s » (HREY
MK > FFaZr et RN ARS L HZ iRk -

it 2014 4 6 H 27 HERE T EEEMET 2B o 0 STERECHIE - 7
FIAER L MEL - HE—2F 4 pH E R 6.61 > €15 6.26 » EC {H & /5 84.6
Je 72.3pslem - ¥R G RNER L A MG 2 R IEEEEE > IR R IR E
RIS BAHRENANS c HE 2R L pH{ER 7.9 KL 767
EC {E#% Fy 187.2 J 110.4ps/cm » FE & X ERb G S B 2 TR (pH5.5-7.0) »
RS RHE—  AHMEER S IEERAEHE— (E7) -
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6. T EIEHERMGER

Br T B B 7| ¥ ¥4 = (ppm) X 2 (ppm)
BRK— P ST 0.01 0.1
B Sl 0.02 1

T 0.01 0.01
BR= BIrE 0.01 1

Sl 0.03 1

LTSS 0.01 B R EET
=ysau| B E 0.04 2
B ND -
F2 7. EMEBRKMES L S H & A H4E R
HE oH ft EC & _ i 5%%*2(pf>m) _ :

(us/cm) NO3 NH4 Ca, Cl K

HE= £+ 6.61 84.6 27 0.299 11.85 8.07 3.68
HE= E+ 6.26 72.3 23 0.233 13.14 10.67 2.89
HI&EPY %+ 7.39 187.2 73 0.165 39.50 41.50 1.571
&MY JE+ 7.67 110.4 24 0.170 14.14 23.90 1.669
()¥EEEFE RS

NHEESHEREANE S BHE - et oth > ST E 2 E R
AR E PR A R e BV AR SRR R T - HIE — PR B L R E R =
tE - ANEES S A > ET 6 H 16 HEE s Rik@Emsd - £7 H
29 HIAEERIE T AR E4E » RIIRSERE AR > KE2EF - HEZ
T ERE o (ROKBLRAERE 12 > IR E ABTR LA - FFRAE SR
7 PIEEEBMRE > RILEE — IS I DA T © (1) BAERED ISy
BRET S (2) INsRIRHENE N - R E Y (3) MIsRIELER R EENE T ARIL  (4) I
s LER BB R (Y2 £ RBTWR -

s B & > e S EA(EAS > HIE—FEME 3 i > i BSR TRTE - B
M 1.4 AR AT 178 70 43 > #REE 60 A%y > BEFE 2 AR FLERIZ 5000
N SEEEAT 70 9T o FHE f#fE 0.5 43 » 17 80-120 247 » #REE 30 24
Gy MEEEE BHE—Z 2% > 7-8 H3:ERUX 1066.9 AT > HEERE » {Hg
B AT 30-50 JT - HE —FEEEE S - HIEERE K > FEERAL
BEHE— % —f% (B AEHE—> 54.87-73.42% > JREIFHE — DUINRS 2 A
LER/VEZFE(FES) -
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FEHBEREAIRE (BR_+A~=15) B HE AT EETME
e T RREEARR (BR_+1) TSR S S AR 2 W
PEBHE A [A] o 2 G RS MR B 2 fRIER (B — 1/ \~ 1) - IR EEEREI(E
5-10% o &5 NE it 2 e ok $PEEAE ~ i A 2= SRt - WRC & RREE A - &
SRR > A RBCERE > HEEHLEND - EY2EMEXFREY -’
B~ R HIE - SR PR MR E 2 (E Y B R AR s fE - IR ]k e B
BEVIEHMEREE -

FREER T HENAFEER Y - hEREE 2 - N HEEEE
RhEESE » AL Frdd 4 EYEE S T E L, - 4 BAREE 3R T (R M
F o DI EZRN IR E L2 WIHR ERE R 2 B E 8 A X e S &R
HEREARN o H 103 4F 12 H 2 HE 104 £ 2 A 10 HFE HIREEEREZ 2&
BRI RER 2GR AR INmES I - 2 2 A 10 HiE&ER T
=% 30%/cH > MPaRAEAEREINmA ThHE#E2 - H1034F 12 H 2 H>
86.21% & 104 /- 2 H 10 HE[& & 35.34% ([&] 8) - 11 i FI Ry S &[4 118
BMRE R - TTHEIR = AT 2 R S EERE > A %O{E S
i 5N RUREUE S (ER=+—) -

* 8. ERUM_BFZEEEERKILKT

o mRE - PREE ER Ef EETEUA EETEAIE SR
= (i)  EH (D) (BF)  JURT ) A OTl 53 th)
— 3.0 g+ 60 5000 70 350,000 116,666
- 05  mffH 30 10669  30-40 32,007-42,676 64,014-85,652

100.00
90.00 -
80.00
70.00
60.00
50.00 -

WEHEZRIER (%)

EBEA

40.00

30.00 1
20.00 1
1000 SEHEE (%)

0.00

1031202 1031229 1040202 1040210
a2 H 3
8. {5 ZATH o IR (HIH LI B 8 A R BB B R PTIa R
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[ — ~ /NSERREE R E A R = ~ /NSelesh s B iR

BIRRID ~ DIMEEGR SR AN O R BT © DAMEEN RS Nk &
T
BT - RS B TR @R\~ ARG EE T T

R+~ SREERD e E TR IR+ — ~ T E TR E IR

[ER = ~ TR E @ R RS
e/ N R a- TR

R -1 ~ R SRR E @ R S
e/ NURR-FE&

R = ~ /NSl s e I

AR ~

DUV & S M S i R U Ik

MR ~ BB E

SRR

R+ =~ SRR b e

l}%}iﬁ“ﬁ [EERERCE TSR F={b
CEE
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7N~ IRBR SR TR RS BRI BRRERN A B RRIRE B/ BB
b~ =8 [Ef

Bkt~ R REE MR RERZES R =1 ~ EERERRREREIE G B ARt -
&t e
B 4 FEMREREREE  BR = R R = +-PU ~ SR

{D#s4E - fEpRARAE

R 2L~ S AP AR

IR 7N ~ S A R k=t~ B ERIE R AR AR SRS -
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AR =1 /\ ~ SRR S BRI

BIRR =171 ~ FRE R 23R E Bl =+ - TE A SRR T RERE BN =1+—  TEEAYERDE R E
I -t AT FEMRE-H AR

AERUCH B AR HE T T i B E A0 > fo il 45 R & —RNS R 2858 (ND) » [
BRI - RE RS ARSI EER - 2 A% 2 ST Em T
Fi737% (2 9) o ST &R FHEERIEN (0 T et AR B E R - WA - 72
2014 £ 9 A 4 HREGEF M ERIEEREHE (—) 8T LEEERH -
SEEREECR > pH ETRIE - B RE % 491 & 4.80 0 s 1188 BARBEER
B BB PREEEEREH S HittOEREREIHHE N EHE
(£ 10) -
(E)¥itisBmma gk e

NE—H A EHE > ERNE R AR/ NIES > W EEEAE
B ERISRI R E - DIMEER SRR ERN DA & - MiERHES 0 4K
PR LA » BB o AR AT M PR R 15 i 1% - RTERERIRIE 2 DA H AR
REFHIHERE > A 10 BEZ 3 E 2 B R S EERE 177 PRiE =2 72
PR o B EREOHIE R RIS R EEFE Y (ND) -

&

1. MG SR R S ~ SRR B R R - (1) AR ¢ RS R
5K > R - HE 2RI E © (2) BRI - IR SRS
RO ST BB © (3) AHfE ZEY SR B B S - miI (R E
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® 9. ERIMEFTRBEEE i WG R

FH &% InbRgERl  REE SFE fHRE
KHE(HE)
HE(—)-1 FF5efl 0.12 1.00
LA ] 0.06 0.02 FLAETE4E ~ FLAE SR EE
LR 0.04 - REEC
HE(—)-2 Ayl 0.08 1.00
L[] 0.03 0.02 MREEaE ~ LA EW 1SR 550
ZER 0.02 - REEC
FH () ND
A
& (—) HRE 0.52 1.00 S
JLASE (] 1.00 0.02 MAE s ~ Mg 15 R G50
Etedive 0.21 0.01 FBEH
[ 48 0.04 0.01 FB
i
M (—)-1 ekl 0.10 5.00 A
W 0.08 0.01 AREED
HEC)-2 RE%E 0.66 5.00 FE
(Gl 0.34 1.00
=23 58 0.04 0.01 FB

% 10, [EFRA RIS H e — 2 T8

. EC {H S (ppm)

AN E H{g - - —
R PH 1 (us/cm) NOs  NH. Cas cr K

Fz+ 4.91 180.6 250 2.480 16.62 7.79 11.00
&+ 4.80 94.9 200 1.837 8.87 8.41 12.54

HLPATHEH 2 B AT RE R HE M8 T —HEZEYIAER - KM EE
bk = 2 W& Ryrfafe sty - BB HAHE S - I am AR HAL
HE : (4) KEER - B ATEEEEN 25 -

2. R BUKGHIIE 2 HG SRR SR APN R E - DIEEEMF - MARZAIREH
WEE - NI - (EY 2 EEE AT REY) ~ Wk - WHHE - B & A [F R
FEECA B i fidm E B E - AR E Y Z A e B ARA -
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RSB SRR - /NSRBI EERE AT 2 13 N E - /KM R B R &

PR I A 2 B o PRUNTR Z FRAR BN St A B B 1 R AR A
FEEA R - Ry NRORE R - RE AR o R N 3 A
E AR RIER - B - AT 5 51T Z SRR E R - FE W] B
i e A S (R 2R i 2 TR B -

NGRS R R - VR RSN R > BRREEHERLET

WENESER] > IR A MR SR R DA Ry N R B o T PR 1 R DRR B R A T
R ANRRZ S0 BRI - DU 5 =0l m 8RN T w Z &% -
AP REERRECR S > INILEE VL S8 lT ~ #8 AR = 8888 Ry R 2RSS 1 .25
] o

RS R AU S aCH] > s R R R E RS - HER

SRR SRR - HEREEERRH - HMERZ RER=Z/65E
B wT fiEe1%E > BURF N RERCENE i (E FHIE - KRR RERLES A ZER -
A R IR E AR EERIRN - HELETAZ 2B TR M
BRI % o R RZ N EME AL 2R E - EH EAGH%E
EHEEAZE > B DHEE MBI RREA - IR RS HEERNEA E - Hbk
ZinsEDETRE ) - SR BEREEE o NI - BRI — R AR A AL
W RHESEREERSEAEE T B A ZHE - WEH - LIRS
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Integration Crop Management of Leaf Vegetables-
Brassicaceae, Leguminous Vegetables

Hsiu-Chu Yang"’, Yan-You Chen'

! Researcher (H. C. Yang) and Assistant Researcher (Y. Y. Chen), respectively, Division

of Pesticide Application, Agricultural Chemicals and Toxic Substances Research
Institute, Taichung, Taiwan, R.O.C.

" Corresponding author, Email: yhc@tactri.gov.tw

Abstract

The main purpose of this project is to establish the health management
strategies of leaf vegetable species, leguminous vegetables (including peas, beans,
etc.). The strategies built can be used to help farmers to produce the health, safety
and high quality of vegetables, and then maintain the health of the consumer
concerns. The ICM program of both cowpea and two Kidney bean was established
and held for five and two fields in Yunlin County and Nantou County. Twenty eight
location of Broccoli was conducted with the area of 7.27 acre totally. The
Diamondback moth (Plutella xylostella) occurred seriously. The sex pheromones is
used to decrease the population of the diamondback moth. The hollow cone nozzle
was used to control the diamondback moth and showed the significant efficacy by
spraying the pesticides from side direction of the plants.

Key words: Brassicaceae, Leguminous Vegetables, IPM, Hollow Cone, Nozzle.
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i

BLEDER 2 NS RSO PR > S E R Ea8FHFEKEE A 300 M- HE
HEH  ALEER BT BEFESFERTNERANELE - BFFRE
biEEiais 15 B DIESRSREMSM el 50 8T 0 2009 FiHEMELH &
% 980 (BT (FPEAREIX - 2007) - SRV HBE - FEAZRIEZE R
EEEFRESENRE - SHERMEGRE - RFBERIFY - BRERLE
PRIRIREY 2014 £ > ZERAVHIRSEFAItAE 4 A ~7 H ~ 11 H—F# Erb &
fE > E R R o S AR FAE E EAFIIZ A A R iR AEE -

R

N

1. TkH4>#

&k TR DU R /KRR - DURE 3K HUZ Water agar plate » —[IILjX
ES5H ES I BN 28 CIRSER @ BETREEE 35 H  BIEAEFHA
TSR - PREUE B B 4Rk lm B B B % - B E B se Fa a8 e
AL (Potato Dextrose Agar ; fiiff PDA) » Bl =B E R EE (Nutrient Agar ; f§
T NA) -

2. DNA #EBx

HY 50mg SR AE S E B IR EHTESAES » FIFITEY) DNA Z<H{ZE4H (Plant
Genomic DNA Extraction Miniprep System, Viogene U.S.A) ZEH{ DNA - F 4458
JOA 400 L ZEHUE4H Y PX1 buffer i 400 ug A9 RNase A 5% ° i 65°C 7K
JOTE R IE 10 oriE (SMERAR 0% 2-3 r B RE & —K) - FIIA 130 uL HY PX2
buffer JE& 1% » BINV/K L5 i o FiEmiE 2 EHEHEAVEEE - 8000 xg #H
O 2 38 o BT 150 pb EFERIGHIA 0.5 fESHERY PX3 buffer 1 1 f5AG
TEHY 99.7% 15 - IR E R I AR EEE Y mini column & - FIIFH#EEC T
755 DNA #FAE mini column _E > DL washing buffer 7% mini column >
% % 2% washing buffer G0 ASEE 7K > S TFE mini column _E[EFY DNA &
AR > PrEF-20TC -

3. ITSrDNAPCR

A HEEN EFERS] T 1ITS1 (5-TCCGTAGGTGAACCTGCGG-3°) il
ITS4 (5°-TCCTCCGCTT ATTGATATGC-3’) fR{E White Z AFrfifiatt (White,T.J.,
1990)< H{ 40 ng 1Y DNA:fiIA 2.5 uL HJ 10 f% PCR buffer~10 uM 5[F~2.5 mM
MgCI2~ 0.2 mM dNTP ~ 0.5 U taq DNA polymerase K/l A Z=8kEF7K (Millipore) »
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1% SRS TE Ry 25 ul (] DNA BE R & eSS 41T PCR » PCR B RSy
FEAREMEIRE 95°C » 5 70 - BMORE (denature) 95°C » 30 b 5 SR &R E
(annealing) 54°C > 30 ) ; ZEEATE (extension) 72°C » 45 ¥) » 1552 35 HHA - %
&L RIS 72°C > 10 478% (5& » 2001) - ERTHE R IESS 1% - IEEPIHL S uL >
LL 2% (wiv) f agarose gel i* 0.5 {5 TAE 4BENK » DL 110V ZEERE K 57 #f 20 47
#% > 1L 0.6 mg/mL ethidium bromide Z & fafl] - LHMNE N ZELER -

4.PCR Z& mefpéait

1 PCR YA 2% (wiv) Y agarose gel E k7> & V) N & K2 F 3 PCR
W) [#H QIAGEN A EAYE i QIA quick PCR Purification Kit 4i{kZE PCR &
Yy FESETE B 10-30 ng/ul PCR EY) -

5. AREFFZ tu a4 H ik

T AHFZE AT (8 A B RE Y DNA 518 A VectNT | CBE 1 51 1 I S B &
A o Wi AR P ERHE PubMed FEERVEES BLAST (Basic Local Alignment
Search Tool) =i &ERHEFFELLZFH]

6. fEF LMY KT

6.1 #LEABTFFERE R

&k FAE o R ETRZEVE OB RS i i B 1% - 80°C ~ 75°C ~ 707C -~
65°C ~ 60°C ~ 50°C ~ 40CILE 30 77 1% » B WA B EEHFEE  BIR&E
HEE TS 2 T3 .

6.2. LM T PR

PR IRIEE] 70°C © FEr TS T4 BB TR EVE TN RS 70 CalBRm s LT
%[ 10min ~ 30min ~ 60min » U E WA EEEHREE » BE S EHEEE Y
B THE TR .

7. —REFREEFT XL ERBABSLHN
SRR S A EEEETEME SIS RAEERE - £

BN E T M R, o RS R EEEER -

AL RBATE RV EFEEFEELE I T ERA TR

HEEERIIREST S - 8T RERENE 2 &S Edn - R aEs

oo
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B1& - EEEA TG S ITMENYEERSER - WD - e - 81k
bR (B HIE2 BUE By ppm 4R) ~ 6-BA (5 HIE2 BUE Fy ppb &R) ~ 2,4-D (feHIE2 S fy
ppb &%) - WECEkeZE o T IR RS K

ERAW

REOHFHISR T T EHIBEAEREE ST FIVERITHRER
42% > AT HER Ry 24% (& 1) -
1L &ITS & (HiF) ~ 16s rDNA (HHE) FryI3giE ~ BRFe ot iesl - HiE 2% 2
Alternaria sp. ~ Fusarium sp. /T » 4HEHII 2L Pseudomonas sp. 5z Pantoe sp. By
F o
4 © Pseudomonas psychrotolerans ~ Sphingobium yanoikuyae ~ Pantoea sp.
Enterobacter sp. ~ Sphingomonas panni strain ~ Pseudomonas sp. °
Duganella zoogloeoides ~ Pseudomonas sp. ~ Pseudomonas fluorescens °
. Alternaria atrans ~ Alternaria sp. ~ Alternaria multirostrata ~ Fusarium
equiseti ~ Ampelomyces sp. ~ Alternaria tenuissima ~ Alternaria alternate ~
Aspergillus niger ~ Pleosporales sp. ~ Aspergillus sp. °

HE

~

.-l-

1 RECHBFGERE T > EHE A E SR G ST EET 20 86k -
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2. @B A - BBy 4Bk Alternaria B R i R S SE S EHABIE -

3. SR T4E 1% RERSN/KIERONT 1 8% SIS E A HE S E 4T
EFIEE TR TFEER 10% » HETFIE R 2% -

4. DL 70°C E R EE 30 Sy B n] ARUB 4k S RE T IV EE TR N2 B 25% - 41
ETAR 5 5% @ I B A G BT 2 8574 o

—REFFRETFFZLERBLON

AR AR A [FIREAT - IR A A A R IsRBS I PRt - ATREE AT
ANTEEHEEYE - IO ERE T B 2R 0 AT R I AN AR RER AT - B USRI AR
IR GRS - R TAREIAEA - W LAEERS AR B AR A LR - Ry 3 N BE Az i
EEE - R RRIBOKIF K EFEL » EE A BUKIE R EU N ETTREK
W THEBF s > T EEEE S o D TOKEIERN > MAEY R
AR > SR DI S A o S e RSP RAE R R EGF SRR AR
mmiEiE > B BEREE T RERESE BN > WirkEly (R
) o AR o WA T R AR B -

ARSI SIFZ T - AHEEFREAE - R TRSREER - A T4
REAREIEIHIE RSN > PREN T B 2 AEAT B 2R UK AR E L 225 2R - T TP
ABEAT > BILZASEAY B AR > B TR - TN R RS - B
RO RN T« F S RER LY - TN e - FRHE
Wi ~ R B EEE S 2 F M o fE B SRR TR  th AR E fE e Ry - AE(E AR
HE LIS BIrE T IHENREE - T AR - ETETEREE
LR RIS - B R EREAE - EIET e EE RV SRS

7 1. Rz EE BRI SER-PR PRI R 30 - PR KRR E (RRHE S EH
) -

I 80°C 75°C 70C 65°C 60°C 50°C 40°C

BEIER 85.2% 96.8% 99.6% 99.6% 99.8% 99.4% 99.2%

TR 14% 24.6% 25.4% 31% 37.6% 39.4% 39.4%

* 2. gENETOHERE T0C Bl B -2 R T EHE (BmH 5 =

#) -
L 10min 30 min 60 min
BETEMR 97.4% 96.8% 48.2%
THHER 30.4% 25.4% 20.2%
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UeFr AJETE TRV SHE o SRTEDHERR T E4 0.5% N &R (NaClO) 'R M5 30
SyidE > AT DUBESE 80°C RS IR AE b i o BHE TR A B Z5BR o R 2B
SR EETAEER - EEEET o HEE AEE > FHYEEN T £
SHAVTE T L5 RO ER g - B RSB EEY) B M 20 A R HIHIEFRfE & -
I EAE T > BKERRE - EREEERBEIVAEE « BRE - EriigdmEr
fHEE > BT HBLRHEE A > T DIEREERE NS ERE ~ BREM K
TKARRE - RS A E EZEM » RS CAVIR S SR S TS
e mAERYE & o U IE S RIF] R FRAS B AV TE TR e B F BT IR
W > B Y] 7] 0 FRR A TRRAS  UGRERY 2 2F 3521 BN DA/K /K EE R B D T I R S8 E
HELTOREE » USRI A & Ay SRR R EE - NE R DR BT 4R » & Al g
REXRFINEHEE T LEFAAE BRI -
—BFFREXFEA R FOH

SRS 2 A FEEE > BURENAERAEENEOEEE « &
FEFKE - RBRATTERA ~ TTHEEERDREEERA  (FHEEGHT 25
FEERAE > HEEER -  KEEHEMUEEESE > CERENEERET @ 20
FENEBNMMESTF N =12 — EEFEKE  PEEATFEREKE
RIS Ry (B AR IR S0 44.45 15 5 BRURA TR © 35 DA TERULZE 053 » RIJZE
DR ARSI ESR I A ER 50 % S EEAIRAZ O R E RS
A ERCEES - ES S SEE IS ES ST EE L 4.5 & &L E MR
B R EEIS S 175 % - SAEERA ¢ R0 AR A B R A = A
GREFERY 2.63 % -
ERULOBERBETE BT SEEEEE2 &I FERAGHA

102 FEHR Gt EEiERES - ERis o NETHEE 12 [f4r 525
SUEE F AR A 0 12 (R SR A BT ~ 2,4-D K 6-BA R 0 455 1 (Fi%
EAM SR o MR 8% o HATE SN F EE K R 2 AT AE
FE - B R e S S o iR Fe B AT IR 4 TN &AL (BN R A
TE A RIS L IE Y AR RS K R RHREERRBR SN A B 5 R E R 2 1 G S
BB E L o H AT SRR I 5 3 2 UK SRR B i Ay fg R )
EXHFEARPITRBEG

SRS T A RS L S B BER i W S8 51 8 FF > /£ 103 4E 6 H 26 HA
SN BRI S R A FE S E B 2 S A E R RS EE S >
KGR GR IR RGEERME B FOE R EEGIERE T ETE
G BB R > Bk S R AR EEE - S RBHEAE
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%

F4y 60 AR > TSI S M AE 15 M R A B - R JEE o 2 LI 55 1) DA s B 4
RS SARFRBRAL BT BRI RAEERES - AT B E G R RE B
an A BRI o ST R R B AL SR S S g > PR AR EE g LLS St
Sabtse AL ~ MTBUT R E /T > AME LR BUT R S @A N SR
7 B Bh A R S SR AR SR A AR I g R R R
& o MM GHES BB EVIT R R E SRR L - BRI BUEE
RERES —ELER COHEE > REQBABKRUIE - T ZeR% ) HIRERHEE
SE N B - HARSREMEE - HEREEES Y -

&

SRR R E T I R - 5 V8 A L e TR R AR A R 2 L HYEE Y - AT DATE
Az 7€ T LR B 1A 9 {181 1 (0 5 B 0 AT O APIRK - (B SFSRAE R  a
AR RS > /N IKEL ~ 100 ATFFEBIKEL > K EBRGZEHDRRE S R E
= o 3R P B i 2 RE AR Ui 2 Al A AR A A mRII - Dle i A
EEEMMES] - JHEE  HEENN T EFRNPREEREFD ~ AR
H% > WRAEHEmE M - FRNBLHERAZE R EEEENLeE
FESURE ~ BUF EE SR E I AERE 2 4h - iR 2N & & RIREE - JFE bt
L RARIB T SR AL - BRI A T A R ETE OE A KR - IR
AR A Y ~ SR - THE SR FA S RV ERY > e RAEET N
BEHY T RELSERT - TOHBE IR N L2 AR KEN ST - A RENH AL 56 S B
e RAEMME - BFRAMERFREMEFZREMIEE -

LARATFLENR

SO EAER S5 a8 KBRS E B E B A E o RN B E TR
o EECERZEAZ BAE  BRESEONIEGE R A= EMEE - HimER?
FERRAEBET > HEUGE N ENMAEYE EERERGE o NS AR BER
MO aymEEE  RmMEEBEHBEHREBNERemEYER R (U.S.
Food and Drug Administration, FDA) & - EE{E 2007 8N4 4 e F R
BRFEREGHETTHE » B E 45 FHREER SR EN A EE LR
= e A EMS > WiAR 1 FRAeEEEFNANEER e mZ S
good agricultural practices GAPs, good manufacturing practices, GMPs DL f2 & & 47
FrEEF A FIBE (Hazard Analysis Critical Control Point, HACCP) &Ry T fit Bl
A © 2.Good agricultural practices (GAPs) W JH Z 4 4y 2 A DU 5 24P T 2 9%

\
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IR TP EIRAS  3.5F SEHE 115 2, (58 e S 25 TR AF Ry i 78 DA B8 [ BT 5 4 R

(5% R E - A O HREE — e — XL ERYEE - DR ERIR TS
FelEFHYATREME o 5.7 1L GMPs DLK & in% & H 4 155 R T AP fa A
(HACCP 52 m]) Bl Al 489 2470 - 6. 158 5 TH S SR = WU 7%, BLFE RN R 05 7%
EE2ERRIFEETH » WIFVS5 IR EH R TADT - oF S20F % B R o 2 o0 05 IR B R
B RAVR I BE a5 -

RIEEEEmEYE R SR EII/EEISER (Guidance for Industry) &
AR 1. S R A ETE T (Guidance for Industry: Guide to
Minimize Microbial Food Safety Hazards for Fresh Fruits and Vegetables) » 2. [#/X
E 325 [H U5 LAY F5 2 Tt (Guidance for Industry: Reducing Microbial Food
Safety Hazards For Sprouted Seeds) > Zf 3% 4= 7 8 0 /K A9 BUAR E £ 45 & F it
(Guidance for Industry: Sampling And Microbial Testing Of Spent Irrlgatlon Water
During Sprout Production) LA 4./EERIRFE &5 (ready to eat, RTE) MI{EER
PRUEIAET (GMPs) » FEAE(ESEREE (SOPs) LUK A EE PR i iv ket iz 3 » A iffT
R -

A2 AR Al B ORAE 28 S 4R 728 TR M JRTE AR EE YRR HR 8% B o IR
(critical control point) - $+ ¥ A gEFE A Y (LEEY)E &Eﬁx%fﬁii%%&?%&ﬁ

B (Salmonella) s KHGFREE (E. coli O157:H7) #E{TAzMI -

4. ZHELEYEHF-FREERE
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[E 5. fIZEARFRAEEERERE

& 6. 103 fE4 e rF A ER M N B E g Hg A8 &5
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Techniques establishment of Healthy sprout production
and cultivation management
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Abstract

Sprouts are good and cheap vegetable source and the production of sprouts is
not affected by Typhoon in Taiwan. Recently news exposed that the producers added
the illegal chemical such as sulfurous acid sodium salt (Na,SO3) during the sprout
production procedure. The consumers start to doubt the safety of sprouts. In this
research, we checked and used physical method to reduce the microbial population
in mug beans. We also collected the sprout products form super markets or
traditional markets and checked chemical. In 2014, we compared the cost and market
sold prices of sprout production procedures between the traditional and safety
methods. The meeting of safety sprout production was held on 26th June, 2014.
Participates showed their high interesting to this program. Even the price of safety
sprout products is not as cheap as traditional products. The safety issues of sprout are
still concerned by customers. Because people in Taiwan are getting used to eat some
kinds of sprouts as European countries. The relevant provisions in America and
Canada also are introduced in this research.

Key words: Sprout crops, Safety production, Pressed sprout cultivation box,
Management of production procedure.
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ENEBEE R FEN e Ey
LR E VAR R PR R S S S LS

' TBREE A ER BRI RS BIEE

P ITB AR e R BN R BEEE
TR E R e SR E AN R TTREEERE
TEEWES » B ¢ jchuang@mail.tndais.gov.tw

HE

AR R AR VR i A F R EE R &R ER
2 HE SRR B e R AR i AR ) A AR I 4R e 25 1S - DA
MR TIEMERBE ST TN WARB I MTaE R oeE At & - &IERA
SR B YL RS - R S AR R B AR B R TR S AU
AEEVE WA RELE /Y E PR ARRE £ 5 R R E T AR R R
DASRALTERAR 2 - B BOWRACATIR U © S BmaS SR B R /i i 278 28 FE A (AR P A
BRI > AR S o U > PR EhE T - B IRAHELEY - S E G
25-43% > AEEEfEAE S o S RINE ZIRE TR G 0 Rl e
HHRlEmELE: R4 a2 80s 100 w13 > /) 48-118 & ; HEELIR R ME IR
TGN TREIE B 4.7% » BT B 20.3% » oo @ BB R A HIBIE » A5
AVHE (NAEERFEEARE) EHEERES ESEL b LT &
B o R T EREE R AR AN INERE - &g I 48,990-63,020 JTUZA -

PP A DA BE R (HOHE R SRR B ~ B FH 10%BEA kL A E 3 7 TIAR
TR ERARIR 2 25 S5 REBURIREE R R SR FR I REAE 1 {18 H 12 (H 4R
a3 AR R IR > SRS T IRBEEE > TR mEE 2R - ¢
BEDRE N TR L EEEAER ) SRR IEREEM e E
JNZ AR 47 85 > TS n] 2 BIFIZEMAE FI R R R E L v HEET
TEBEREME -
BEEEEE - AEYMEATR - ERE - AR - BN - TEMRE -

22

A &

AR P RS E ZMEDER - FRItEER > FAEREDLE - 40
A g A YA T B AR 4l s ~ T3 b "IN Y) S E R AL
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fEE BIEPES AN - MR A2 A RIEE S 2RI~ (RER L R IE
MIERE NI - NI By T AEIAER ) FER (RIS 0 1994 5 5 0 1990) -

TIEGAEY) R H AT RIS E TR EE 2 A I AEY) - TFK - BE
EYIF AR - TR EN e HBER - RN O ER
&2 ARSI ERERE - A E I GENERE S - RERRHEE » TR
R EEUEEY S B EEERE 2 AR > SrTiEs L 8EE s 2 ALE
FBERM » B EEEAR > JEETTET S RS A Z A > £ 5 B A E
HWmERWLE - B A EmAMAEYER  RE B EAEE H AR
RS fEEE (FEMIAR > 2009 5 A5 0 1990) -

BV & = &R SRR ~ BB 7 & g A E AN~ K PRI
RN ~ BB - B EEBERE R Y —RERBEERARENL
Bk BEIE A s R HIEE E S A TR K - AMERTER AR S - IR AR
RCHE K5 4% FERE R F AR B R OATE B A IRt > e LN B R
AR EEBERESR  BOERAE > WEFY 2EE DS 0 Z8EHE b
Bz BEE (55 0 2009) -

# &R (Arbuscular mycorrhizal fugi, AMF) & i # & & 4
(Zygomycetes) ~ §HEKE H (Glomales) » & —fEF(E T IF P AEEL 90%[HE Hh fE )R
IR A REAHY A 25 B (Smith and Read, 1997) - #4% BfE B AE (R EMFY) 4=
EHMEE > 6B EAEYERER (Azcon and El-Atrash, 1997 ; 55 »
2010 2011) > JoHAT — S IR IR N AR RS B Ry RS (Al-karaki, 20015 Nzanza
etal., 2012)

ZJL (Cucumis melo var. makuwa Makino) A48 N ~ SHZER > Bl
JK (melon) Z—#&E - {RIBEES T FEHMFAETEEREUR > F/NL 3 F2EHITH
B& Ry 2,000 A HMEEREEEREN RGEE G AR 44.8% » JTF
RE NS R lr A - (FERE mE KRR B2 VERE S - RS
HETET H s 0 - HEE NAEEBET IR/ DIE - gt LB NS R
WARFHEE - FEHEFERMERE  EBEREERE - WMNESREEMER
B B o> 0 H B ELME B % (Monosporacus cannonballus) Bl fR &7 4% &5
(Medoidogyne incognita) EIEMFKIE R ZE M 28R EWE - AFTERREE
JNE R E B R A RDRE R - SR N M B ERE DUmR M B R
AR E R ANV - DRI R BB A - ERIREEE - (BE RN
HAE -
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e

—  WRERMEE | R IRTTEEE FOK 4T & I RE R H &

— o BREARAEA T BEE SR 101F7 H3HEE 7 H 16
HEME - mttger#EiHE 10244 5 15 HEw > 4 A 29 HEHE -

= s

(—) BEHRAHEAT I VS

HY 25 TR T-FETE Y 104 #% (3x3x4 cm?®) /U » i/ By Favorit © 1%
A (vivil:l) s L TE B Glomus mosseae [FfE - 2T By B HEAH - R HE B
fHE R 29 fiiF+ (47100 spores /g) JERENE > B % FEHEE 5 B
T AR RN L -
(=) AP EEd AL T wEHRRR

TEME AT TERE LI A > TR 2% > FNEIE B EYha i
i FEHEE (AT IAEE) - % 150-180 @ BEET 90-120 ¢ E{LEF 100-150 - FEFE B4
TTEREN L3 fy > WATHEAC 2% > MWHE HIREEE S > AivaERE -
T IR A RS o nEE Y AERE > BN ESEETAE (Bacillus
polymyxa) 2 2t » :Z¢ 200 ml (108 CFU/mI LA _F) 5 S BRI B S i 2k MRl R B -
ETE HEEERE RS LR EEEESE ST -
(=) o¥FE
1. T8 EEE (EC) ~pH - AESERK NP~ K~ Ca & Mg HIE :

THEEBE LA K=1" 5 EREITES » BIETR - DAEEEET (US597 &)
HIE o pHEDIL : K=1:5" FHr—/NF & DBIHEMLHE - AHELSEH
TR M (TOC) JHIE - T3 LL Bray No.1 ffiH » # - $5 K $% LA Mehlich No.
3 % A EVERE S E A H T4 EsEE (ICP) HIE -

* 1 HalEE 8oy
Table 1. Impact of orient melon inoculated with AMF on soil content.

EC(dS/m) pH OM Bray-1P Ex-K Ex-Ca Ex-Mg Ex-Na
Fak]

(1:5)  (1:5) (gkg™) (mgkg?) (mgkg™) (mgkg™) (mgkg™) (mgkg?)
KEEsRE 114 6.49 1.9 135 123 3058 521 391

KESE 151 7.48 3.10 244 382 3462 528 348
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2. THES AT  FEES AT I3 (Miller, 1998)

TEAGEE 70°C HLEZ 48 hr - DU (CREEE RT-04 » 1200 W - 25,000 RPM)
R B B RE T BRI R BT RE oW (Elementar
vario ELIT) #EfTHIE » B - 7 ~ 5 - S RHHUEERR LR % - BEDISHER
SEHTE o 8~ 85 ~ 85 R SR DLURLFE A /K38 (Inductively Coupled Plasma Emisson
Spectrophotometer, ICP; JY ULTIMA 2) SHITE 2 3f DUEEHE 7R 1

3. BIRES R f M
HINE R SR FELL 2.5% (wiv) KOH #14L » FFLL 0.05%[8E 14 5Sh4T (fuchsin)
BETIE - oERFLETEUAKRERSE (RFIHk - 1998) -

4, PEHRELE S il

Hi47 300 g EHRRA > BET1E - BH0E 260 g0 AIFETE (%) =260/300x
100=86.67% - & AYfeH] © BUTRE AL TR =0 =T (Mh% - Master » H AR HY)
EEER -

5. HNLEMEREFE -

(1) #pEeas A - BRETIEEL - SR SEMEES% - R EMEFTR
JRFrEEE (Modified Baermann funnel method) @ 384 S FFEY 100 g
BN A B4R 60 FLHBVERGY - > B ENERINER 14 cm 89/ NRE=F
o TE-BERE > BREREFELE > IKEKEERLE 55
H/KH 24 /NR - W TN TP E VAR ER R 0 B E ILARAIR
AR a: _He 4 anas 18 (3% 0 1972)

(2) BERESH A - KBS - SREMRET I E R E - DIZEEK
e DRI BER sAs - SRR -

6. Lhd(H A by BLE 1T R 2RI a & IR &R & R

oA JIN [ T TS (R AR SR a S B B B 2 [ B > B 4 Bt i v stlhee
AHEAYHAH S 2 1 - IR 50 AR > ZHEEM SN - SUEREREE ALY 2 34
S 25 & 2 BEEROH R A L - BIREH RG] 10% B AT - S 4R ER
IREFE R I ] AR AT 1 B R pr B % 1 EH & 2 (& H > R PTE 257 BESr
% 0 DUESIBME Stes T FARVE R BEE - WHENRIE > ZHERRZ
DIAHRE & B 15 8 > SR AR Al BB RE 2/~ ~ 1R o slBRe B IR 4l
Z 4R m BB AR R RS RIT A T-test 1T 4717 -



TS A A T 53

CES

— BHEARAHE AT EZBY

%R*F&%iﬁéi ARSI 63.8-72.9% (% 4 J 5) BIR & N A I(E
2(E 1) - #NERSESERE N - R ERESELYE - FEM
Eﬁﬁﬁy’fﬁ IR RZYVE RGN 1% » 8 INAEAR 30% 5 R R RN IIEYIRER
BLUE BRI E i B R A RE 2 EAHR - RREREYNER - 3F %2 E S
R ARTEY) 5 i RDW/ SDW HYELB » 3R 75 2 H i = JE Y ReE « B RAER
i — & 5 4 Y SR AR A E A S R RS M R AP R IR R PR (A Y ik s B &
FH 2 S 47 F-#; (Santander and Olave, 2012) -

= A REAEE AL T B ER

HRE AR BEAMRE » W E SRS - W&k T oy g IR AE
Yy o IR UIRERE 5 - (R FAERYAIK S > BEEAR - RABEEEE
hInEEESE (1 0 1990 5 S=A1Ak 1998 ; Nzanza et al., 2012) - &I L& 1E
5 P B e T 3 P TR AR B A JE 1S RAF AR (255 > 1993 5 2001 5 15 > 2004 5
w55 0 2009b) - FIRMEARBE(EEAREESE S » B IR B0 ¥ ik A S 22 28 2 W U RE
(R R > BPEIEILE T2 B REIEAE R LRI - WiEE R mE

AT SR B ER G, intraradices EACEEVRBE NE » HIRER
A — e EY RN EERS) - (tREEiE T T EEARHEREY 2
B EEAc i - EREEGHE IR RARNE - WREEYIRINTEEYE - EY

'Qu\-

¥

js.

1. HEERE A eEEERGEER (F)

Fig. 1. The inoculation of AMF with orient melon improves seedlings growth.
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E}%LEJ”—UME/—\%WF&' REEFEREMNZEEAEE - ERNRZEK - BEEE
BRI KR » EAEFEKAEEEYE) (Christian and Olave, 2012) » Jtt_,fﬁ‘éﬂ%
HEERERE 2 HE W EE RN -

WEE T IE S SRR TIEEE S RS A SSBEmE N e - 18
FEEREH T NEREREEESNE ZFE  BnKRal@ER R E B
FEER SN - & - BB e EAEE R > S EAFEERRE > K ERE
FHEERER FREHES S E > & > g aellEaA R > WillEFEFEERE
RIFEEAREE R S T2 2K %%m%il}%ﬁﬂﬁ%@%%&%@i% (* 2)
AEERINERS (R3) FREHAREESR » 257 25-43% @ ST REUERE
A E 2R (R 4) BREEERE TR SN -

B EIRE S EYREEIEY AR TR ASRENRENER - HREREZ
— SR A — S B DU )7 U A A A4S - EiE e S A fy

R 2. WAVHERESENER TR PE
Table 2. Leaves mineral elements content of orient melon plants inoculated with
biofertilizer.

o g N P K Ca Mg Na
(0kg") (gkg) (gkg") (gkg") (gkg")  (gkgh)
s HEEE  22a 2.8a 20 b 69 a 15a 1.48 a
KpralE
SREIE 22a 3.0a 29 a 70a 14 b 0.63b
. HWHHE  20a 1.7a 30 b 60 b 17 a 1.33a
KEEE ——
SREIE 22a 17a 40 a 69 a 18 a 0.54b

Means within each column followed by the same letter are not significantly different at P < 0.05
by Duncan's multiple range test.

* 3. B NEEMAEYEE EEIBRERERFE
Table 3. Lists growth conditions and infection rates of orient melon plants inoculated with
biofertilizer over 4 weeks.

AMF colonization Rate Plant height Number of
ke
(%) (cm) leaves
. R nd b 112 b 19 b
KfradlEd
N ¢l 63.8a 137 a 22 a
e HHRE 0b 148 b 24 a
AKbEsE
N 1 729a 159 a 25a

Means within each column followed by the same letter are not significantly different at P <0.05
by Duncan's multiple range test.
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® 4 FHREMEVIEHSEEEH LS8

Table 4. Impact of biofertilizer inoculation on orient melons yield and quality.

Yields Juice extraction Total soluble
pai . L
(kg/0.1ha) ratios (%) Solids (°Brix)
‘ HEE 832 b 82.2a 13.2 a
N o
AN el 1,194 a 82.9a 133 a
\ HHEE 1,180 b 81.5a 149 a
K ERE T
AN el 1,474 a 82.3a 15.1a

Means within each column followed by the same letter are not significantly different at P <
0.05 by Duncan's multiple range test.

i'bmﬁ%ﬁ%ﬁa HIEFGIS IERZENINE > VEEEERA — ‘Lbjt;ﬂ_éi{"’i
TCELLAFEE S (Sensoy et al., 2013) ° fEAWFET - B /NFHEEREES
%Iﬁf%ﬁﬁi%?&% 48> > BEIRE A DU R AR {E%ﬂ%sﬁé§°

EFRLAREERE

Hussey Ei Roncadori (1977) &5 NAFERIERZREE4: 8 (Pratylenchus
brachyurus) £y 7REIEAN 4 EARTEARE L » ZAI 43 a2 B0E N R Bt B g AL N
ARRE M2 -

25 (2001) ForéfaxlHBHRA 2 5 HERE R HE2ESNANEFRE AR
s B aR 2 B H BRI 2 PR - EE R AR BT N AR IRE P s
1 NAEFE (Vesicular-arbuscular mycorrhizae) Eljv s — M AR ER > BE AT D
RS aEERE - HESE(LRYRBZE > IPEERAE AR IR
mxfz A HERBEG S L AHE 2B S o a2 N EEYEL (Infection site)
FeATAEDR - T IR 4R E =T A E - NIAEREYIRE % 5 tLIFERE R
B AREWSR S AE 2R GRS EEF IR ZRE - EEEY R s
'R EERTER . GE -

I AR B PIRMitps BF » BT o Y A B AR I FH 7S w3 2EEAE ) S Bl A 2 e U
EAEE - ARE A EZNEERSE - BERREER  WiNETEYE
WEZRZT] - HIFRIR Y E - (L2 BLAY) — (88 R 2 E T am - DAY M
= WIRESE REENIRANYHAE - AR SARSN » IR 4R 82508 R &

= mRFZFE - FR—REIFERANEL » LHEH PSS ﬁﬂn‘
PR AT 7 fE4H 4% - HAHEFE S > FIR P FH - Fusarium oxysporum {22
AEE R o DACEMEIRL S > WiR 2 4 2 EARE 2 8 A B (b
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BYrEaE RN - ZEYENEEYRE ZE > 71D Thielaviopsisbasicola [F A&
filF (chlamydospore) Z ZE4: @ EBIEYHKESMRBER (£ > 2007) -

A TR Y AR W) i PR R B PRAR FEIF 2T 4wt I BPRME (% B) » 2B
FERR DGR A REHEEEYARR - A% -

SRR/ BN R AR Y R P R TR BRI AR (R 6) > HILEER
FONE INFEFEAEER > TEEEYERS > R EERESE -

m R R R

EIMEEN R - BEREERBEMEEEEEELOENES
T AR R B T BRI = - IR R LI R e E F B RER L - 6 EE N
RIGECEHEBI@FEEE TIF > IamEmER 2 EEFER - HEE N EwE
E PSS EEEE o AL > A0RE M IR SR BB AR - 6 E FI R BR(E 2 A B R
BEHERAERMEY - BB > BB SRRk
NEFRAHBRR 2 HE > FENREKESE - AR RE R EEERE
A A HNA N5 HE 48,990-63,020 TTUT A (3 7) -
IR HEERSEETRERGE MIBRAZ B

arEalfastbay o o Bl R B AR RO B 1000 AR > W sk B & 1 s B
FIscEr A FI AR B R 30.8 B 34.3 €2/100 A\ 5E 1 JRER 1 H A
HITHE > GasHER K 2@E A > B aRsEsr  fasEEERs

R 5. BNHEEMEVICE R GRE _ikshaa 8P s

Table 5. Nematode number of orient melon plants inoculated with biofertilizer.

P Root-knot nematode 1 Root-knot nematode 2
(numbers/100 g soils) (numbers/100 g soils)

i 162 a 68 a

TN 1 44 b 20b

Means within each column followed by the same letter are not significantly different at P <0.05
by Duncan's multiple range test.

% 6. BEEMAEYADR HEEE NRBRER (K EEE)
Table 6. Root rot of orient melon plants inoculated with biofertilizers.

FERIRE (%)
7T
R 6 H 13 H 6 H 20 H 6 H 26 H
H IR 0.23 8.30 20.3
R 0.15 1.30 4.70
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e W re BRI A T-test #E7T 04T > BURIEBAE 2 > WA HE— P R UER
AW R F N EY) 2 AR HE % R T-test AT 0 M /R a2 72 52 Bt adEg
i R Tty B 0%l A RUHL I 2 [/ SR AHIE (% 8) -

7. PG AT R A AR A

Table 7. Impact of biofertilizer inoculation on orient melons production costs.

T ffE ’?% FEE #LI&A
(70/0.1ha) (7¢/0.1ha) (kg/0.1ha) (7¢/0.1ha)
PN HIEE 0 0 1,180 123,519
Al nEEE 2000 1600 ______ l4r4 177,100
K HHEE 0 0 1,180 271,400
A T A [ 2,000 1,600 1,474 339,020
et - BT EE(E 230 7T
iﬂ%uf@
IR - 230x537=123,510 7T
SR 230x770=177,100 7T
7K &
e e PR R 2 $HIEE ¢ 230x1,180=271,400 7T
(7./0.1ha) TREE - 230%147,4=339,020 TT

T (5 FH B AR B 4 23 %500 JT = 2,000 7T 5 ABEE 4 23 %400
J£=1,600 7T - J#ET& 1,000 7T > Ak L (# R 4,600 7T
BE o #8ES

177,100— 123,510 —4,600=48,990 7= (K{E:tlE)

339,020 — 271,400 —4,600=63,020 7T (7K _F3{[&)

2 8. B UL P B i BE Tty i T AR R 4 e 2 [ IR R B o
Table 8. Effect on population of root knot nematode and galling index by the treatment of
oxamyl or shrimp and crab shell powder

pETE UREREE ° fRRgfe e °
. PR E % 1EE  EE% 2 EA Bils
R RN 30.3 6.0 162.7 2.7

B s K 34.8 1.7 61.3 2.75
a: R4 s _He4hEsEREE (No. Jo/100g soil)

: Populations of root knot nematode second juvenile (No. J,/100g soil)
DMRREIEEUEAE  0~5 4 0 A MRARVGHEIE ) 1 A R AR BUMEYE D E/IMER
2 K IRAF<25% 1R 3 4 iRAH 25-50% R 4 4 tRAA 50-75% R
55 & MRAA>T5% R
b : galling index based on a scale from 0 to 5, 0= no infection, 1 = trace infections with a few
small galls, 2 = < 25% roots galled, 3 = 25-50% galling, 4 = 50-75% galling, and 5 = > 75%
of roots galled.

o o
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EHERE > REEFHERTREEE > oTEREEEERE - R ERY
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wEE AR 1994 EYRLREKERE L ERREY YRR GRS R AT
B pp.l-4 GEEEEABITERST

CUEY - MR 1998 BEHEAY VAR E IR T &8 s RPT pp.54 -

FERRE - 127K 1999 VR EHEA FIREEIE 2 28 - REERETT - 48 (4):64-70.

PRk ~ At ~ BI2255 - BRAESE 1991 NARREIEEE RIS L2 EFA G SR 27:53-
55 o

PRk ~ SHEBAE - S5 2001 EENERN N4 EIRFE R R GER  HE R EYREE
@] 10:19-26 -

whi R ~ MR 2000 UAEYITEGRRAEE 2 ER EVRHL EEwmIE—4 Y8R ST i
REEYRHE R OYRED pp.17-24 -
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Research on Application of Biofertilizers to the Growth of
Orient Melons
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Abstract

The purpose of the plan this year was to develop the practices of rational use of
fertilizers for oriental melon cultivated in plastic greenhouse and evaluate the
effective of biofertilizers on oriental melon. Cantaloupe facilities of vertical
cultivation, application of appropriate fertilizer as a starter after the entire bedding,
grow selection suitable for cultivation of melons media and inoculated with
mycorrhiza in demonstration area, phosphate solubilizing bacteria treatment
demonstration zone for growing period, with strong root and promote the absorption
of phosphate fertilizer. Demonstration areas through inoculation can promote
nutrient absorption, reduced sodium ion uptake, compared with the control group,
yields increased 25-43%, total soluble solids not difference. If the plants were
inoculated, Na* concentration was decreased, It means that inoculated may disturb
absorption of Na*. Demonstration areas compared with control districts, numbers of
nematodes per 100 g soil to reduce 48-118 and reduce black root rot, increasing
benefits of 48,990-63,020 NT per 0.1 ha. Evaluated control effect to root knot
nematode of melon between the treatments of shrimp and crab shell powder before
planting, with 10% oxamyl granules pesticide. The results showed that the
population of nematode significantly decreased in a month by both two treatments.
The galling index had no significant differences when survey and analysis the after
melon harvest. The results in this study showed that the use of non-pesticide
materials could achieve the same effect as chemical pesticides on root-knot
nematode control of melon, and also provide more selectivity of prevention methods
to farmers about the opinions of pesticide reduction and friendly to the environment.

Key words: Biofertilizer; Mycorrhiza; Phosphorus-solubilizing bacteria; Oriental
melon; Soil-born disease.
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gL (Vigna unguiculata L.) E2EEET Y GREHEY  NERZEER
(Fusarium oxysporum f. sp. tracheiphilum) &% &2 & S L =R
Bz o AEER A I B UR IR REER ST B 2 AR - sk 107 (EEl = fE
[ A 13 M PUVAEIR » W DU = R B #RNE 13 [EhUnER L
%] YR06 ~ YR10 k YR11 %5 3 {EEHEHIAINE ~ HURME ~ HARE BRI E
ERENGEFES - ARG REUR - Ik 3 EEHEATEEER 16 HZZEH
TR > YRO6 5 4.4% » YR1L B 6.7% ° YR10 /5 8.9% > H 4R BiFAE
BRHE o ARG IERIER R B 86.7% » BEUNIE BEIE NIl 5 Z BRI,
SRR ST -
R ¢ -

ME

P& (Vigna unguiculata L.) FFEEEATIRE » 228 HENEFRGRE &
BRI O T AR EAR G BN 60% @ 2 i B VI S » Bl amfdE Dl = K55 K2
R Il TA BB R B TSR (HRITFRZE IS (Fusarium
oxysporum f. sp. tracheiphilum) EEEfEE - & (25 {CHARN R ZE BH M iksE - H
A A SER Al L EE A - k= 2 i 5B U afd - 1 A ERT /G HIRY
RUAR  2EZHVIL R R - R IETRKIN RE T 7€ 10 FAiTHY 1,114
NEEFEE] 103 FJEHY 827 AL » SFHEEAIEE AT 22 ST 2 103 FHY
34 7T HII G EENBERERE -

B REENEYEER - SRR & - R EERR AR
tHY) - MRBREEEY) » 2 FEERA RV - EEEAERPE 15
MHREREEER » 281G LR T EA N TENTE N Z2E - MO FEER
Ao~ N~ S SRR A TR TR S EERG R e S TR R M
FHUHESN - WA IS - EERDUSIEE T BEEENVER FED -
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LIFT 5.2 /i FOT88 Kz FOTOL #Eh Ay 1x10° spores/g soil #EfE A H R
A DA BOER] ~ o3 FAWFAT ~ BN i e L 22 PR SRR e D e R s FH e
TE HETT FH R 40 Fei S a5 - ESHIIHLS P B 110 *spores/g soil -

YRR 8

4 B 52 R o PR ST A 107 (BGL ORI » EHE RO B  WgR g
W E 13 5 0 A E BRI -
S8 L B GR EA R AR

Al DL = RUF% R B 222 8 s o (B8] P P 88 L Y 2 13 (B e SR e T T80
FrA B G B DL 128 A8 U ilAE > HOIBTEIR 7-10 RIETH R - BREE ER
% 1R ’REEFEEET 7 KBt - sUBLIEH @i (YS01 =ZRE ) Z
R e B PR e 1 Ry IR - 70 103 42 4 H 18 HUERE @ HFlaET KT &%
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R REFEERS 7 EES 16 3 > WACHHEWI C EEFERS 8 HER
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BN OERGRKERT 8 /N > R HYERER E5 20 AN orpatat] - #EH
VAL ORI 2R - MRS TR G E G EIHIE foK o EEAIR -
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B BERHEITETT o (ANOVA) » FDUR/NEE 2= 5% (Fisher’s least
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ST ER R 6 BEMAER  SRISIEN SR R LR
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Table 1. Disease degree of different germplasms on Fusarium wilt of yard-long bean
(Vigna unguiculata).

Disease degree Disease incidence (%)* Numbers
High resistance 0-2.25% 13
Resistance 2.26-7.5% 26
Middle resistance 7.6-15% 38
Middle Susceptible 15.1-30% 14
Susceptible 30.1-60.0% 8
High susceptible Above 60.1%

* Disease incidence (%) = (infected plant /total plants) x 100%.

& YRO6 ~ YR09 ~ YR10 ~ YR11 * YRI3/MERRE S 10% » HIHHE=R
Rz Kz YSO1 i HOR R il By 11.1% K% 28.9% » i = K& K7 K YS01 H R
P o mll By 20.0% K 75.6% 5 {fEEME R 11 48 » & #2240 YRO06 ~ YR10 ~ YR11
Th%ERF 10%LLN » ¥HAH & = K5 K YS01 HREm HMER Al R 57.8% K
93.3% - M= RF K YS01 BRI A By 62.2 & 93.3% » {EFTA B4
e 9 [HFFEERERBEZEENHIR=REFRZERE (p = 0.05) > 4 {@E5#H
MHe B IR = A, EEMER 16 - WIH=REKREFEY M B ERERH®R
3B B 77.8% K2 86.7% A I #24H& % YRO5 K YR12 4h ey BEE (B A HHIB4H &
H YRO6 FEIFHE B 4.4% ~ YR10 5 8.9% ~ YR11 /% 6.7% » R HE(E -
GESRTTAL  FEAS R SORIE AR - AXPTER Y 3 R > 55 7 B
516 A ERREE > YR06 M/ 2.2% » YR10 11 0% » YR11 41 4.5% -
BURHEEAREE AR ANPURENE (%2)-

SRR - S REREEEEARY - Eira MRS RIR S
EE AR M —HIRES YS01 g HEE AR » PREE 7 A KE 8 A H
BRI S R - SRR [k (1F) MBS RE - JRE]
BN G IUETIZE AR ERFRRENIURERE (R 2) -

REbHrs RE R LY

ST TSR % 8 BT RS W EG 148 T
SRR 1 o AR SR WY R BRI & B ST AN &
g R B EEL R SRR MBI TGk BT A B
= R A RS EEE AR ERYER (elus L EA)  ERTEEE
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4HETER YRO2 ~ YR04 ~ YRO5 ~ YR12 #p » Hpbl & BEEEN =R EKEIR
W (ESEETH - A BFEHGFRRERIESRN —3 DL YR11 (2378.2
kg/0.1ha) FEFLH{E » YRO8 (2051.7 kg/0.1ha) k% YRO06 (1931.4 kg/0.1ha) 2 -
= ROF R e BAR 53 7l By 721.9 kg/0.1ha sz 738.2 kg/0.1ha - i = B2 5 HH 7
EEF2TF 61.9 kg/0.1ha & 118.4 kg/0.1ha (3 3) » B RNEFEHURIRES B ERETL T
EAEw - Rt ERE (R3)-

7% 2. NERSREEHII T Z AR 2 BRETEE -
Table 2. Effect of stock combinations on disease incidence of Fusarium wilt
yard-long bean.

Disease incidence (%)*
Stock

Tweeks 8weeks 9weeks 10weeks 11weeks 12weeks 13weeks 14weeks 15weeks 16weeks

YRO1 111 111 133 156 17.8 17.8 22.2 c22.2 24.4 33.3
YRO02 156 222 222 244 33.3 37.8 40 42.2 48.9 55.6
YRO3 13.3 156 200 222 28.9 31.1 35.6 37.8 37.8 40

YRO04 13.3 26.7 333 40.0 42.2 44.4 46.7 48.9 53.3 55.6
YRO05 26.7 356 57.8 644 68.9 71.1 75.6 44.7 82.2 86.7
YRO06 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 4.4
YRO7 156 156 156 15.6 15.6 15.6 17.8 17.8 17.8 20

YRO08 111 156 178 17.8 17.8 17.8 17.8 22.2 22.2 22.2

YRO09 4.4 6.7 133 156 15.6 15.6 17.8 17.8 22.2 22.2
YR10 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9
YR11 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 4.4 6.7
YR12 244 356 533 66.7 68.9 68.9 73.3 77.8 82.2 86.7
YR13 4.4 6.7 8.9 8.9 13.3 20.0 24.4 24.4 26.7 31.1

=RFK 111 200 400 511 57.8 60.0 73.3 75.6 77.8 77.8

YSo1 28.9 400 711 867 933 956 956 956 956  97.8
=REK

(%) 200 333 400 533 622 689 711 778 822  86.7
YS01(&H

i) 756 77.8 867 933 933 956 100 100 100 100
LSDe,s 160 208 235 286 304 304 294 285 281 258

* Disease incidence (%) = (infected plant /total plants) x100%.
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Table 3. Control of asparagus bean Fusarium wilt by different stock combination.
Stocks FE F HE FHEE HES

(9) (cm) (mm) (kg/0.1ha) (kg/0.1ha)

YRO1 41.0 70.8 9.6 1645.6 1884.2
YRO02 40.0 71.7 9.7 1180.3 1374.6
YRO03 37.2 64.0 9.8 1572.5 1840.8
YRO04 41.2 71.0 9.6 1135.9 13135
YRO05 39.8 71.0 9.3 516.2 592.0
YRO06 39.3 66.8 9.7 1676.1 1931.4
YRO7 44.5 72.8 9.8 1470.8 1803.8
YRO08 38.8 68.7 9.3 1700.2 2051.7
YRO09 41.5 72.2 9.8 1280.2 1600.3
YR10 36.7 65.7 9.6 1415.3 1773.2
YR11 38.8 70.5 9.6 1917.5 2378.2
YR12 33.7 61.5 9.1 799.2 975.0
YR13 37.8 68.3 9.3 1282.1 1435.6
=RFEK 40.3 71.2 9.8 666.0 721.9
YS01 36.7 62.7 9.7 243.5 306.4
=REKER) 40.5 71.2 9.4 619.8 738.2
YS01(E#R) 22.8 24.3 8.9 46.6 46.6
LSDo.05 4.5 5.7 0.6 602.14 681.21

F RR A R Ak A AL 1 £ B

VLSRG 17 1% - K H AR ZE - X - RFENILORHEOZRKERT
SRS TE RS 4 S RS IR SR T BB RET] » AEFT ARV B G T - LA
AIEER ST & 2B AN ER (B 1) EPUREEEoErhs &Y
RN EERE T (B 2) - EAEEREUR > EPURERNEES - 45 R G
RILROK T B RE T BB - TPURAE DR ZERIAGTERH & - 4B R IHZE - Koy
HERE A E -

&

Al B G REUR - BESRNVE R Z PR IR - (EZ BR DT RIRE
PREIR=RE R - HERPURTEE TR EN - WIIERER - FERRAY
an BRI b A SmAESME IR B R B B IR R BRI E A
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1. PUmBFEH G (YROB) D - 2. BB G (= RFE )t
Fig. 1. Cross-section in grafting [l °
resistant rootstocks. Fig. 2. Cross-section in grafting
susceptible rootstocks.
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e R e 3 5 5 T > DA 2509 515 0 45 OF A B B IR i B (3009 % i ik
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Fig. 1. Comparisons of seedling height and length of root between S1 (250 g amounts of

seeds + antagonistic microorganism before transplanting) and S2 (300 g amounts of seeds +
water) in Miaoli 2 of the first season crop, 2014.
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Fig. 2. Comparisons of infected blast area between health management () and
conventional method ([_]) in planted Miaoli 2 paddy field of the first season
crop, 2014.
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Table 1. Comparisons of input and output between health management and conventional
method in planted Miaoli 2 paddy field of the first season crop (2014)

Term Health management Conventional method
Total input 50,708 67,865
Plowing and transplanting 20,000 20,000
Seedling fee 8,750 10,500
Pesticide fee including labor 8,670 12,350
Fertilizer fee including labor 13,288 25,015
Total output income 148,797 154,248
Net income 98,089 86,383
Increasing percentage 13.6% 100%
7000
6000 - .
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o
—
¥, 4000 -
ES)
S
§_§ 3000
2
2000 A
1000 -
0

Grain yield (kg/ha) Bulk wolume weight (g/L*10)

3.103 F 5 1 HAfR KRG o8 2 SR E . (IEMETE (L)AvREEE R R
KRB RERE LR -
Fig. 3. Comparisons of grain yield and bulk weight between health management (Il
and conventional method ([_]) in planted Miaoli 2 paddy field of the first
season crop, 2014.
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Fig. 4. Comparisons of crude protein content (%) and eating quality between health
management () and conventional method ([_]) in planted Miaoli 2 paddy
field of the first season crop, 2014.
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Techniques of Health Management in Newly Rice
Variety Miaoli 2
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Abstract

The basic philosophy of crop health management (CHM) is based on integrated
management of environment-friendly method to product safe and good food. The
goal of this study was to be established the system of CHM from seedling stage to
ripen stage on Miaoli 2 released by Miaoli District Agricultural Research and
Extension Station (MDARES). Firstly, seeds were treated antagonistic
microorganism to disinfect against seed-bored diseases at seedling stage or
pre-transplanting which was isolated and identified by MDARES have been
multiplied. Then the amount of seeds in one seedling box was decreased from 300 g
to 250 g/0.18 m?. At transplanting, the modified the plant density in CHM was 30*21
cm that in the conventional method was 30*18 cm. The results showed that infection
of leaf and panicle blast reducing 68.6% and 35.4%, respectively. The reduction in
grain yield was decreased by 3.5% and panel value of Miaoli 2 was increased by
18.2% in CHM. In conclusion, a less pesticide application and relative net income
increased by 13.6% could be through CHM which can create ventilation
environment by healthy seedlings, wide plant density, and appropriate amount of
fertilizer application.

Key words: rice (Oryza sativa L.), amount of seedling, plant density, antagonistic
microorganism.
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Table 1. The comparison of survival rate and yield between the divisible seedling and

'Qu\-

¥

js.

cutting.
Average yield of
Survival .o Total yield Total yield single plant
Transplant rate after : of fresh of dry Fresh
Treatment number  amonth ?llfjrr\T/]It\)/ :rl flower  flower  flower PV f_Iot\11¥er
(%) (Kg) (Kg)  weight Wf(’ég
@)
TRES divisible 196 68 191 145 1.63 76 9
seedling
TRES cutting 196 91 195 149 177 76 9

MDARES cutting 196 100 183 9.05 114 49
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Fig. 1. Infection rate of black leaf spot
disease between the divisible
seedling and cutting.
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Fig. 3. Injury rate of cutworm between
the divisible seedling and cutting.
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Fig. 2. Injury rate of pests between the
divisible seedling and cutting.
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Fig. 4. Injury rate of thrips between the
divisible seedling and cutting.
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Fig. 5. Infection rate of black leaf spot Fig. 6. Injury rate of pests for
disease for nonpesticidal control nonpesticidal control assay.
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Fig. 7. Injury rate of cutworm for Fig.8.Injury rate of thrips for
nonpesticidal control assay. nonpesticidal control assay.
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Table 2. The comparison of survival rate and yield for nonpesticidal assay.

Average yield of single

i i lant
survival Final Total yield Total yield p
Transplant . of fresh of dry Fresh
Treatment rate aftera survival Dry lower
umber month (%) number flower flower flower weidht
(Kg) (Ko) weight (g%
@)
Nonpesticidal 490 456 93 2054 2.39 45 5
Pesticidal 490 483 99  125.60 15.49 260 32

control 480 382 80 15.11 1.69 40 4
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Table 3. The effects of the different media on the rooting of chrysanthemum

cuttings.
Treatment (n=9 Leaf Root Root length Rveg;[ cﬂ]rty SC\%? ﬁtry

(n=9) number number (mm) (mg) (mg)
Peat & Pearl stone 8.9 a* 9.1a 65.7 a 58a 302.6 a
Peat & Vermiculite 76b 8.6a 67.4a 4.4 ab 227.4b
Peat & Sand 78b 5.7a 61.6 a 2.8b 266.4 ab
Coconut debris 76b 6.6 a 31.2b 26b 252.7 ab
Coconut fiber 72b 6.6 a 246 b 25b 261.1ab
Peat & Coconut debris 76b 8.7a 40.2b 3.4ab 251.6 ab
Selling culture soil 76b 7.7a 39.6b 4.3 ab 279.0 ab

* Mean separation within columns by LSD test at P = 0.05.

x4 oREEEHE AR SR (ke ) -
Table 4. The survival rate of chrysanthemum divisible seedling after transplanted
into field at the first month.

Treatment Transplant number Survival rate (%)
Control 90 68 b*
Cyprodinil + fludioxonil 90 98a
Bacillus mycoides 90 82 ab

* Mean separation within columns by LSD testat P =0.05.

x5 AEEEZ HREEE —HARFEERERELR (OhEEE ) -
Table 5. The comparison of survival rate and growth among the different treated
chrysanthemum divisible seedlings after transplanted at the first month.

. . Root dry Shoot dry

Treatment SUN('QZ)I rate Pla?r;r;f)'ght weight weight
(mg) (mg)

Control 80 165ab 30.4 be 242.9 e
Carbendazim 90 249 a 57.9ab 340.5 ab
Cyprodinil + fludioxonil 100 256a 78.3a 399.9a
Mycorrhizal fungi 80 17.5ab 30.0 bc 275.0b
Bacillus mycoides 20 35D 43c 83.0c

* Mean separation within columns by LSD testat P =0.05.
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*® 6. otk REREE —EHREEREERERR (OtRERRS) -
Table 6. The comparison of survival rate and growth among the chrysanthemum
divisible seedlings treated with fungicides after transplanted at the first

month.
- il P Ly
(mg) (mg)
Control 60 67.0 a* 99.6 b 853.9a
Cyprodinil + fludioxonil 15min 90 446 Db 133.4 ab 807.0a
Cyprodinil + fludioxonil 1hr 80 67.6a 136.3 ab 982.1a
Azoxystrobin 15min 100 61.1ab 167.5a 1026.2 a
Azoxystrobin 1hr 90 62.8 ab 153.7a 1019.3 a

* Mean separation within columns by LSD testat P =0.05.
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The Study on the Production System of the
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Abstract

The major producing areas of Taiwan chrysanthemum are at Taitung and Miaoli
counties. Chrysanthemums are often provided as dry flowers for beverage and
traditional Chinese medicine. Few are sold as ornamental plants. This study showed
the cuttings of chrysanthemums have the higher survival rate than seedlings after
transplanted at the first month. There have a better control effect for the
chrysanthemum pests especially using non-pesticides materials. In different media
assay of chrysanthemum cuttings, the results showed peat and perlite mixture had the
best observations on the leaf number, root number, root dry weight and shoot dry
weight. In divisible seedling assay 1, the divisible seedlings were treated with
fungicides and microorganisms. The survival rate of control, Cyprodinil +
fludioxonil and Bacillus mycoides were 68 %, 98 % and 82 % after planting on the
farm at the first month. Cyprodinil + fludioxonil were significantly increased than
control. In divisible seedling assay 2, the divisible seedlings were transplanted to
pots after treating. Cyprodinil + fludioxonil had the best survival rate while Bacillus
mycoides had the worst after a month. Overall Cyprodinil + fludioxonil had the best
observations. In divisible seedling assay 3, the divisible seedlings were transplanted
to pots after treating. Soaking 15 minutes in Azoxystrobin had the best survival rate
while control had the worst after a month. Overall soaking 15 minutes in
Azoxystrobin had the best observations. The results of these assays showed the
cutting and divisible seedling treated with fungicides can improve the survival rate
of chrysanthemum after planting. We suggested the farmers could use these methods.
To ensure the safety of food for consumers, this project also assisted the
Chrysanthemum Production-Marketing Groups to establish their traceability system
or the recording of the diseases and pests control and certify by Good Agriculture
Practice. At the same time, we encouraged to use non-pesticides materials for pest
control.

Key words: Chrysanthemum, Health management, Production system.
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Abstract

Green onion, pomelo and kumquat are the mainly vegetables and fruits in
Haulien and lland area. For helping farmers to use chemicals correctly on green
onion, and to improve the quality and quantity for pomelo and kumquat fruit based
on low pesticide residue, Crop-health-management training classes were held in
Sanshing, Chiaohsi, Rueisuei and Yuli township of Yilan and Hualien County. All the
farmer groups could increase their crop quality and appearance by themselves after a
series of training. Moreover, damage caused by pests and diseases were lower than
ever. From 2012-2014, 101 meeting lectures, training course, and field
demonstrations activities were held and farmers who join these events could amount
to 5833. 41 promotional articles related to it had been published as well. Most
important of all, farmers better their habits for using pesticides significantly. The
qualified rate of pesticide residue for green onion, pomelo, and kumquat were from
95.0% to 99.0%, 97.3% t0100%, 90.9% to 96.9% respectively. Pesticide residue
qualified rate of all the crops in demonstration field were 100% in 2014. Especially
pomelos are 100% qualified in two consecutive years. The result showed that
consumer food safety would be effectively ensured.

Keywords: green onion, pomelo, kumquat, health management, pesticides safe use.
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Abstract

The integration of cultivated techniques of Kumquat, resonable fertilizing, and
pests and diseases integrated management promotes the health management
production system and produces safe Kumquat fruit to protect the health of farmers
and consumers. The incidence of Melanose disease, Phytophthora blight disease
were 24.8%, 18.7% were lower in Kumquat pest control model demonstration area
than 31.2%, 28.7% in traditional treatment area. The affected fruit by thrips, citrus
rust mite, and fruit fly were not the same. But, all of qualification was 100%. The
results of soil analyses indicated that the values of phosphate and potassium were
higher, and the pH. value was lower. Therefore to improve the condition of soil was
to moderate the soil pH. value and to lower the fertilization of phosphate and
potassium. The percentage of big and over-big kumquat fruit among different canopy
training models were heavy training 59%, light training 41%, only the lower canopy
cutting 34%, and no cutting or training as control 16%, so we advise to increase the
intensity of training to increase the ratio of big fruit.

Key words: Kumquat, Appropriate Use of Chemical Fertilizers, Integrated
Management.
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A NB AR AR B N BN B BRI SR > AN R 0 &S 5 A B
e i BRI E R > SREOIREOVaRE o EE IR SIARISE o [FRF
VTSRS B > DIERF R i = ESOHE B 200 ¢ B AT H B
EHYEEE - IR B R T RE A A SRR RE 9 T [ R SR JH R
kA I R ERRR A S - SR AR &R A A [F(E R Z B
JEEER] - TR EERRC D BRIE NS YR - AR E AR BRI E S 0 e
AR - EHEEHE - NaREFEHEEZTEUIA » Fordie F AR R E T
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Fig. 1. Yearly exported data of Annona spp. during 2003 to 2014.
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ET L ES <L X

DL7 44 TEHE 258 ) BHEEBMR By REIHRLLHASE > B
R E S HIFEEE (A45) L 1.0 1.1 R 1.2 (55 3 fEE I - 3 A
RE s TRERREN 1.0 2E BEE - RE2@EEET =% > 5 HE
R 5 1k -
(S) B3 Frg RBGAER

DL 15 A B AR AR > B RERE SN TEREE (857) F
DL1.2 f5 R TR RIRLL 1.6 255 2 fd > SO FEE T EE R 1.0 5 5%
% - SRee@ialst > B —EE S EE  EEMES K-

= TG

(CIREERERT

1 FEIRAR © N TS R FFSE & - KR AN - B pI EARS ~ B4R
B M A S B R SR ROR BE > (R BT o B IR - W [a s E R E
SR R TR N B Z & E/fEEAE (Potato Dextrose Agar, PDA) £5& A
FaifbREE R o M EEE -

2. £ RAEHEES - AL PDA BPEBREZEN > DIFTFLSIHEESE > BN
PDA &M HTENAE RS ER (12L:12D) N JREHEHR 812
16~20~24-28~30~32~36 } 40C » £ 10 FER[EDEE » R 3 EHE - 7
HizslE&ERERK -

3. EANEERIAG © DURITRCE S GLE AN & 26 T SRIE I 2 11 TR EERET TR -
R LR PDA Z S Hh@ ik - DIFTFLERHUN R 408 - BN 2 45781 2 PDA
B RO N DSR2 PDA REIRAH - FIREN 28 CAEREERN &
B 3 EHE - 7 HRENESERER - WABIEANEE Y gt RERR
FHNHZ (%) -

FITHIR (%) = SR M 2 R & EL IS/ A e 2 AR EAE < 100%

(D)BFER ~ B RAP e R ~ B/ R LR
L aEEM  Detdiadfid M MIER RIEHEAT)  F2HHE R 3
FRbE AR LAy ERgy -
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2. WAk Eal A Bt O
(1) ¥y Ealga © ERERAH B RS 100 g/L IR /K &R 2,000 {3174 2014
6 H 24 HI)A 12 ZHAEFA 2014 /2 9 H 23 H ~ 10 A 23 H & jiti H A
FHEER] 1 X IR TR MEE - R ERIERH ERE N s EBE -
(2) B E - WHREREFSNG LM atEs  RTEREZE R AR
FiTIE FH B 7040 1 B 5 a8 iy it s fa A
3. W Ak A BB B (5 ¢ A SENTA AL B Y I B AL 45 478 1R [E] U ARG
i | ] 2 W > T (015 B = DU B e i > WAREE Sy Ry 5 480 3Rl O
M (fEEEE)1 4% (1-10 &) 2 4% (11-50 &)-3 %% (51-100 &)-4 4% (>100
) o PPN B IRAA A SR P LT T (i PE AR AR i ~ BEF B RE & — i » i
BH RS E - BEE SRR R - R BEEE
Ty ks 5 ARy 08k (fEf/rakas) ~ 14k (1-10 &) ~ 2 4 (11-50 &) ~ 3
& (51-100 &) ~ 4 &K (>100 &) « EREENG 71k ma o 45 7 A WH RIS - AIEC SR By
IrEl N GBS - WEREED R s iR N E - ikt B ALY
g -

S EHFEBRRERAIRBERFZIR

2012 7 2014 SEEREE 2 3 75 1 L BV RE fih et SR o 5 B3 > Ay Mk E

VBB R KA et 2 B -
X

-~ ¥ REGER
(M)EFEREHE

2013 FE IR KR M E =R > 2014 £ B IR N R E I AAH R
Do RILEEREE B IFHERER 0.8 (% SRERNEREENREEEER
HEAEEZR > DIFHMEERD 0.8 (53 5 568.9 A5 » BHEE S N EIEAH (F
B EEIRLL 1.0 %) B 4818 AT (£ 1) - BE ~ BIAKE L2 IAMEERYE
TEpR B 2 BB T E I 2.4 RO 20 MERY/ 7Y 24.1-25.2°Brix
ZFEﬁ °
()& BARAIE

2013 FAMIR X EHEEEEEA AR > UHIRH Y RERE  BERE
539.1 A% DLEEERERI 1.1 ZEHRKE (365.7 AF) © 2014 FELMARAEHFE
8 RERE  BAKREAEAMERY EEEEMNEERNEE > REN
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A 453.0-481.1 A\TE (£ 2) » HEYH 2.4 K - £aEMEEIZYI L 24.1-
25.2°Brix > [ -

(=)

JE R B R B A4S A S 30 2013 FREEEEN S RN M
B DFSBERERN 1.2 HigE R 706.0 A5 LEREREFRED 1.5 HKK 674.4
AT 2014 FE R EEMRHEMAEE 2R > DIHIRE (F8FEERM 1.0) &
=5y 639.1 A KX BT Ep AR 1.2 55 621.3 A% uiﬁ%%iu15
TS fy 592.4 A o RRT ~ R AKREU £ 0] AV B S iR B 22 R B
o BEY 7 K 2EEERYI 24.5-25.4°Brix 2 fif

® 1 EHpr(Rm) SR FEE R REERLE -

Table 1. The weight of sugar apple fruits from different fruiting number in summer.

I (F#EE  RER) 2013 2014
1:0.8 - 568.9a
1:1.0 584.0a" 481.8b
1:1.1 538.9a -

1:1.2 561.0a 491.4b

A S R AR E o FeAE 5% KHE (LSD test) -
R 2. FEypi ()RR R EERLE -

Table 2. The weight of sugar apple fruits from different fruiting number in winter.

R (AR RER) 2013 2014
1:0.8 - 481.1a
1:1.0 539.1a" 459.1a
1:1.1 365.7b -

1:1.2 439.8ab 453.0a

A BT R 0 RREE S%REE KAE (LSD test) -
3. BALRRA F R R E HELLR

Table 3. The weight of atemoya fruits from different fruiting number.

R (F#EE  RER) 2013 2014

1:1.0 689.2a" 639.1a
1:1.2 706.0a 621.3ab
1:1.5 674.4a 592.4b

AW B R R R B%BEKAE (LSD test)
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(CIREERERT

LT EREERRRERELZTEE
gloeosporioides) #F 4 [L 0l & = B 86.4% -~

Bt BEHARH > LRERERE -
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i JH 9% (Collectotrichum

H X R B (Phomopsis
anonacearum) 10.3% - 5&%% (Botryodiplodia theobromae) £ 2.3% J¢ 5%
(Phytophothora nicotianae) % 1% - BEELLL 6 A AT 7 H F IR B4T
ZH > WEIIAN R EREEL R ODTEL - SR E I8 H E A K EEBRH

2. %748 e dE%  (Collectotrichum gloeosporioides) #15¢ :
(1) B IER SRR - WEBEE I RERE RER B2 13 FREH
B o Bk T T e B 5E - Hod CS10 ~ CS12 —HRERR AR By Bl AL F i S &
MEER > CSIL Ry BB HE s 2= 2 9855 R o Hik 10 BREMR B & 71

ZHR2PRETEGZ (R4 -

(2) HEAEHE  BIRSERERAEHEE (R5) 16 CLLT ~32CMULEZ
FSGAERARKLSRE I N BHERERKE 4 N EFHZRE - CSL
FRAE 24-32°C » CS4 HHRAE 16-32°C » CS8 HifkfE 16-30°C » CS10 itk
1F 28-30°C » H:E% 9 BREIMETAAE 20-32C &Y - M HHEERRKER Y
S > CS8 ik 24°C » CS3~ CS12 ~ CS13 = HEE kR4 £I01E By 28°C »
CS2 ~ CS9 mEA IR Fy 32°C » Hk 8 RE MR EAE RS & 30C -

R A BB 13 PR BEbR Z AR -

Table 4. Thirteen isolates of anthracnose from Annona spp..

EIR AR FE FREE M BE
Cs1 BT (RE) 2T (R 5)
CS2 I RE) R (AE)
CS3 FHptL(REH) 2R (A1)
CS4 B (RE) 2T (FFEE)
CS5 BHHTL(RE) 2R (FFLE)
CS6 B (RE) ik 240
CS7 FT(RE) ik B2 40
CS8 B RE) Tt B2 4
CS9 B (RE) T EEL4T
CS10 BRI (RE) BN (JHEE)
CS11 FHER) BT A (BERE)
CS12 B LR (EEF ) B AT (BTIE)
CS13 F(RE) B[40
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5. T RRIER 13 PROTEERRTY 10 A EDRE N5 7 RAERER -
Table 5. The growth on Petri dishes of 13 isolates of anthracnose from Annona spp. in 10
different temperatures at 7th days.

iR 8T 12°C  16C 20C 24C 28C 30C 32C 36C 40C
Cs1 0.00 067 197 377 6.20 6.33 6.70 590 1.00 0.00
CS2 047 180 323 567 593 580 657 687 217 0.00
CS3 0.37 157 327 517 573 7.63 6.97 6.87 2.00 0.00
CS4 023 137 413 657 697 567 760 7.27 280 1.13
CS5 047 130 3.00 413 470 493 503 463 120 1.17
CS6 047 127 393 557 570 6.37 637 597 173 113
Cs7 043 190 323 440 467 570 637 407 237 0.00
CS8 080 180 443 450 6.63 540 537 377 073 0.00
CSs9 047 130 313 410 573 527 717 720 150 0.97
CS10 053 123 233 323 390 447 473 350 1.00 0.80
Csi1 0.00 1.03 297 547 6.03 6.20 6.43 547 150 0.00
CS12 0.60 113 223 417 520 643 597 513 120 0.00
CS13 0.00 100 29 523 683 7.07 687 613 170 0.50

() E N EERIANG + DURITAZ A S L N B 75 S ER 2 11 T EEmEE T IS
TSR e 2 B2 - 50%$E v L85 o] 2 A 75 6,000 fi% ~ 25.9%75: v 1l 7K
FLAI 1,500 5 » HIEy 409% 5w #4005 (Je A hea i B8) n 2 MR A 1,500 £% - 80% %Y
S TR TR ] 400 5% > BRIy T0% FH 26 (5 T & M 75 1,000 %~ 62.5%

Rl o KB /K S B R R 2,000 fi% (3% 6) ©

(D)BETER -~ BNARAV SRARER - B RS R 5% %

1. S EEN - /NS &IE 3-5 H K 8-10 A & IR — KB E il » ZH M AR E
P EE Y P E B R © 4 B4 7.9 E/FR4E - 7.5 E/E54RE 9 A
37.4 E/ZE4KE ~ 62.6 E/FLANE (1B 2) o BLHISE B A T 2 = 4 IR N E 7
FeHVBRTERA - Ry AR A/ N ET S - R IE N B EIAR A E T A T -
Ll BB N2 E > REREINEHLE -

2. MRt ER A B € 2 FEARIGE IR EESUN /e (Planococcus
minor) FTfit 2 #5408 R PG EAE T N A - SRR RS E Y 6 H T ] DL 100
o/L BGRB/K G 2,000 % B[ 63 758 B R 2 Wy k& (E(E g —2X
HIEIZ T » RERIGEGETE 200 [ERE Pt HEZ REE > bk
Ly R PR A fy 3.5% H e #iti/ D > 7 (EHERE P2 KB S0 1 7k
HIELBIIRDA 1/3 ~ M ss e N R /D 5 HHHRAH R E 2 100% H s feE R R % -
TR B AR U 7 7t s o BIR 2013 SR HARAVEER - 7Y 9 H TVA) -



TR EE - R EEDTE 115

% 6. WAHTRIERZAL S S0 11 M IR 13 PRy Btk 2 = N EERORIE, -
Table 6. The efficacy tests of 11 registered fungicides to 13 isolates of anthracnose from
Annona spp. (in vitro).

e . B ¥ b
" Pow o " o= m B & & wmd o
oo o®m OB % R R B g % ek &
BB M w ® omo® L W R wmEm
o A ’ o =
CSs1 100 100 86.27 79.61 24.71 26.67 100 100 100 100 78.43
CS2 100 100 59.02 5246 -2.46 451 1557 2541 84.02 60.25 70.9
CS3 100 100 78.04 65.88 0 0 100 12.16 7451 58.04 77.25
CS4 100 100 100 36.47 0 0 100 100 100 80.39 36.86
CS5 100 100 100 100 40.78 46.27 24.31 35.69 0 100 100

CS6 100 85.1 8471 6431 471 941 100 100 100 100 82.75
CSs7 100 100 100 100 100 100 100 40.39 100 100 100
CS8 69.44 100 82.87 71.76 0 2.78 100 36.11 -18.06 100 100
CS9 100 100 83.33 78.05 -3.66 6.5 100 -3.66 100 63.82 100
CS10 100 100 100 100 27.84 47.06 50.59 42.35 60 66.67 100
Cs11 100 100 83.53 68.24 0 0 25.49 36.47 3.92 100 100
Cs12 100 100 84.71 749 2196 18.82 2549 36.08 100 100 70.98
Cs13 100 100 86.21 80.6 3.02 -3.88 24,57 100 84.48 100 75.86

80 r
I 5 5 7
= 60 O A L 75
S~
%
W
e
g0 |
£
42
=
20 -
0

Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec
Rl IDER 7

&l 2. 2012-2014 4 22 5 Bl L4035 7 AR B H &S BE S LE P -

Fig. 2. Monthly thrips population dynamic on Annona orchards of Taitung City and Taimali
Township during 2012 to 2014.
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10 H T EJHF 2 it FH — IR A SRR - 8y e oy B R B 4H Fy 33% » HHRZH Ky
100% - FHRIEREE 2 BEARGC AT R 26 2 B B e sl B P BRAUmL 8 L8 e
2 HROMEE 7 2 Rt &R A DU B AU Rk Es (B 3) BT &4
Jras (Ferrisia virgata > [& 4) R ZEE - LR DIEFERERERE
BERE RE - 2014 TR GERIE /7% a3 432 18.8% @ ¥IREH) /7%
ma o AE B EE 0 #54E2E 100% -

3. M Ak R LG IR R (5 - S E R ERAEEUR - AR R BRAR A S E
DLEEZZ 1% 8 (Monomorium spp.) ~ KEEZ#E (Pheidole spp.) ~ 2= LI &
(Paratrechina spp.) Fa#i521%E (Tetramorium spp.) FFEfifE AT ;o HHIE4H 7 ik
THE Ry BRAl » SBRER I BB R IRBIEET - (£ VB A REARIRE - =R EE
B o oy BT et g W R By o R e 2 S BB RERA (R - IR BRAH IR ok an B E ) o
I 98 48 (B R 953 > DIEBRE 57008 (Crematogaster spp.) HEEFEIEIIS » HUE
LRI - SHRAHRE g I RS & T 2 HRBEILRE -
HEAH 157t g Y B0 Kby o 7t e 2 AR IR R B I 5 o HHRT R IB e & L3
Wt S iR R ) H SRS R L& AV (B 250 » (R R g B s
% o Iyt ISR 2 B EIEE > @RETSEHELETR (BEalaEHEN
Re&1T Ry) (18 5) - SHEE&E IR FLBLY) /7% as 57 % V)RR 2 WH i Ky 3 o0 i 3
TR HR Gyer LS - (E SR B /7 e & S AR RR M - f
ey LGNS SRS EREER L = NUKE dmnl VA

& 3. KPR Ak E (@ 4. Gk RkE (Ferrisia [8 5. By /& B PR IR

(Planococcus  minor) virgata) {f ff 0] R A 2E HAETE -

EE N & By FG N EEF o Fig. 5. Symbiotic  behavior

&G e fEEE o Fig. 4. The fruits of Annona was shown between
Fig. 3. Planococcus minor is spp. were damaged mealybugs and ants

the most common occasionally by (Paratrechina spp.).

mealybug species on Ferrisia virgata.

Annona spp..
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EHEBRERGRBRERFZINR

fie 2012 -5 2014 FHVE IR EEERE RN > (EARETSCHSERT
DER oy A TR AR ST 7 R RO E SRR B BN /ISRl SR
AEREM - L HRERE A mIELL T HIE (FES R GEHEY) KE
% HRRy T R A BB ) Bk G YD) - N &SR (1
) > AR Y E R RTREAR (R WERERD > BATHE N ARERR]
e Sim B AR A 3 JOnsRAE ARG SR - AR D i Ay (R

FEARERT T > A EEBURT IR By T Fagfirdss o T GRiERE o T SR
ke TS ) S RITAR R E SRV EER - BRI R U RS
iy F R E & 0 R KPR A BRI - R R (R
A& NIRRT DAGE F 2 et B SR (o ks R T > E48HITH
DA A R A P e P R ORI B S8R

A T AL T REA ) e RS o ARG R IR o % gk
FRAEHD o & B RSB EROR A (5T 2014)  LEALR ~ ek Pl A A
EVRE - HIEhwmREE SRR B ¢ TR AR % - TR R E R B R 18
W - ATREIR N R SH B SR A SR A RR I R (R JE N AR RREAYREE - [RIBE
/INLE g SRS o AR DR TR e 5% A T DURE B N TR - R A &
ERN SR B E -

i W

HREHRCETS 2 £ IFAFRSNVEH LGSR - TFERE
RRERTRE > BARENERR G R ZH 2 BRIGRAEE - #
Hh e B T R Y HE S > W R R AR AT Hm s E A R dn > AR INA
fRERRAIRASE - A3 s (ERYRELRE A R E 2014 5 FEHE FRC/D B AR 8L
B [HERERAEE SRS  HRC A HFESEER - BRI =ERER
Ful e R fER B ERHFE AR  HRETHEZ AHESR - EELITE
SR E B » 2014 F£EIRAER -

T R AT Rt a DU R B S /et Ry 0 &Rl o a0 5%
& o BIaR Rk ER A RES (T DA A ks Y H R EF B £ - (B R
GRSV HL B RBUR Bl Z 2R - PR Y R IR A 1 R R
BER > HFEEHAERR s 2 N E - W PR R AR - &
IR E RERE R BRI > HINZRIEE BB RN TR - 5
16~ RE > FFEREEGHRETTECR SR - Al F i 2 A B AL KR



118 103 T EELEY (B H AL FE RS S R BRI R o Z T S B R G am S5

R AN [F] IR Z 4 R0 A E R BB AR LR aemEn s sl as 3R -
RMEERANEHEE ZERESHEEH - RER/HZ RN > SbaEER

2-3 K EpEs 4 R 2 M -
4

SRR - 2585 - Ok IIE - bRBREE - TRMET - FFETEE - MIBN - MR - HOTAE - SEHE - 32
A8~ BERRS ~ DA - 2013 - BALEBIV RS T Tl - B RIEAE ITET (f
56 45 ) - B ¢ (THIEE B EHEA L R -

SR - BEAEIHS - 2011 - JENAURBMEE MG LB RS - BEBEIRS 57(1): 9-17 -

PRERET - BFETES - BB - 2011 - FAIRERE Y M SREE - EREIEEE 7 -

PR - BB - 2010 - BEHEREGEIIARIN - A "B SR - 57-69 - 3
O P St BT B S 41 48 -

PR3 - 2014 o BT o 7 1 F SENR R A R B S OIS, - B

& 34: 11-20 ©

%%ﬁ 2011 - SRR LR R BIEBRRRBRS

BEAIES - SRR - MAE - 7 - SR - TR SRE - RS - MG - 2010 - 75
B AT - B AT 56-60 - 25K ¢ (TEAREAGER
SR G

BEATIFS - 2008 - BHFESIEER 2% (KERHY) 2R KRS EE T8 - SREREEA
66: 2-4 -

SRR - 2007 - R RHESE T3 2 A A T O 1 AR S R R T 2 37
i BRI - RS ¢ RSB S B £ (ST -

BHEAE - 2003 - AV FEES Y BAMGATNE - EREAREN RS 75 BESRET
58-70 - ZREHF5 - 1998 - FH 741 RE BEFHHIFGT - EHEEFEIN ESH5eESR 9:75-84 -
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Health Management of Sugar Apple and Atemoya—
Remaining Fruit Quantities and Pest Control
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Abstract

The treatments of remaining fruit quantities of sugar apple in summer and in
winter from the trunk circumference multiplied fruits 0.8 times to 1.0 time, the
remaining fruit quantities of atemoya from the trunk circumference multiplied fruits
1.0 time to 1.2 times, if there were remained to many fruits would cause the tree
weaken, yellowing or fallen fruits. We surveyed the diseases on the fruits of
Annona spp. in Taitung, the anthracnose (Colletotrichum gloeosporioides) was the
most common. The pathogen of anthracnose showed latent infection, and the
efficacy tests of each pesticide were different from each isolate. According to
approval and registration of eleven fungicides were tested in vitro, the best were
50% Prochloraz-manganese WP and 25.9% Tebuconazole EW. Passionvine
mealybug (Planococcus minor) was the most common species, and the striped
mealybug (Ferrisia virgata) occurred occasionally. Mealybugs and ants showed a
symbiotic relationship, but not all ant species were related to mealybugs. The
strategy of mealybugs control should be aimed to reduce the population density of
mealybugs. Pesticide residues monitoring reflected the fungicide “Carbendazim”
was the most, followed by “Dithiocarbamates”; the insecticide “Chlorpyrifos” was
the most, followed by “Imidacloprid”, “Acetamiprid”, and “Methomyl”; the
acaricide “Pyridaben” was the most. The unqualified cases of pesticide residues
showed the major reason was illegal use of non-approved pesticides.

Key words: Sugar apple, Atemoya, Anthracnose, Mealybug.
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RIS o BT R B BRI TR R, LS R B
BT BB R A - 4 A EERE  TERRNEREEST - 1A
WA B ERER S SR RS  UEERA » BN EE A R e
TR T SRS TAE (B - 2014) - R AR AR BH S5 e R i 4 7 . S
BES BRI - DU BT -

BEEBIFRSEEETRS > REEHE LR T AR ERRED
Sh  BREETIA R R T - S F A A R SR - T -
B S - GOSN - BN - SRS B EESE 35 1 0 BEER
R S R BT - A - NRTERE  EISE I -
B GES  SECTAETSE 52 (5% 2013) - dii K A& B EERI(E A
B R D56 B T RO - DTSSR R 8 B R P S A
A1 FEIAFT VR A ) BB B 2 - BRI > ACHIZRHE F S e
GBI 0 R I B 7 T 3R R R R TR SL TSR b e
KSR AR > DR SR BETARA WA RS -

R EI M A AR LB R E TR R 4k S 2
B RS RIS - LG R B RS o T MR 5
e > B EE A AR - [ Y SR M M 2 S B 1 e - MU S e
s BEETE  CIRATSL » SR (BE « R o HLBLRaRE(E - (530
SR E M B AR RS 2K 8 B REET IR - B
TR K MK 2 Sh > BRI R E S B Gy o DA 1
RS (B 2014) -

5 A B R T IR (L MR ~ R/ A IS Al A e
RIS R K %250 - SRR R s - & SO L R S RO R
BRI (2003) % 1F 2 DA P B S AT A R st By - 45 BT R T
HR W BB B2  BEET R SLHP RS RI4 0.4+ 0.8 & 1.0 AT » BEZAES
GBI R EES B HEREEY LR TR e L)
B HEIE - BIIRIRI ISR (b - 2012) « BEAL - EARSET B4 2 B
T SR AL > TR A TLI > B L S B R (PR
2003) « FEEEFME » B T SO K SERORE IS - KSR
SRt BRI o R AR B R R S A SRR - B (S R
SR K 5 ST R BB L TEA R B2 -

BAERR TG AR o A EBE AV S R TR
FeAl » F R~ 0 4 R D PSS T T - T - SR
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E%iﬁ%%ig = ¥ A SR 1 A8 8 A 1

=A@ e
Y 7 fhiE il wfHKER

=+ AR 1R ’ tiwgEe
=+ 33 70 7K i 5 5 AR
sEERIZNELY
- L PR EE
N

. A E DA
«ENSE AR
= JEE BRI R E

1 EFEEE T R ETT

A E] i R EE MY R M T T BB A SRR - MGG EE R IR S IR R HBK
TR - A LA iR T AR E IR st A FAERIERZE
SKEEAL - WPRET A S AR UGS TR D T - B R =
B L ENE 2 A% - RENUEIHE T HERE - ERAGTIERA
[E] /' PR he H P50 R 2 S5 > T FH R s B - B AT 7 VA ERER
PSR K 5 ia .

PR

—EFEERTHEADIGERGE
FAEHENT - FEERG 2 TR SR B R E R RN E R (F R

g Rt elhe 2 HEURIRE - o hl R8I (Pestalotiopsis eugeniae) ~ & JH I
(Colletotrichum gloeosporioides) ~ &% (Botryodiplodia theobromae) K &= &
(Cylindrocladium sp.) - DLEIRZ SR AS#EHUE (Filter paper disc agar diffusion)
EEATEERIER S » (e AR SR EE T B Y IR T OB N EZHRED
A EER OGS LA ¢ 62.5 %ELEIREE /Ky Bk (2000 %) ~ 39.5%
PR e /KA (2000 %) ~ 25.9%¢15 5 A ZKEL AL (2000 ) ~ 5094 v fil i 7] %
PR (4000 %) ~ 53%[E 4R R IFEE TR ME T (1200 £%) ~ 70%FH B2 fri5 AT R
MR E (1000 £%) ~ 80% T {5/ K 7 B KL A (500 %) ~ 23.7% (< [l /K A4 ]
(2000 f&5) LLK 80%F¢:6k J50m AR MR (400 f%) S5 7 TEEER -

HEER BB AL By 3.9% 55§52 %) %) 1 8 {5 (Potato dextrose ager, PDA)EFE AL DA
120°C B 20 47 9% R ERORERE 2 50-60°CHF » NI AZE E Ml 5 2 g875) >
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i RFIE AR R 2 8RR [aRz - BN PDA FYEIE » 11 PDA %R 4 A [H
g o B ETMOER IR FEEE LA 6 mm FTFLE U E A BRI R A R
E g o AREREER S A LR RN 2R (BF=EH) - R R
BIIFMFEEEGE - S ERS AR RERERIGRER - WHETTE
BT -

Az RANHR=[(H I A & EAE-pr B A & B AS) IR 4H AR R E 15]*100%

- EBEIEERE
NRERBRR AN 2 EFEREETYEHEERH  BFEEHE RHERE RN
s E et EIEREHEERSE > BAHETERELEE AR - IR
EREES TR EERERREE  REFEE AT - SEERERE 10 MREZE
B SHREREE 100 MR E > DARBL HAHAERERE &4 > 518 R
R -
R = (RS S B B 0) *100%

ZEFREEL

A BTN REERAMEZE » KA ESZSHAERKE
(Alternanthera philoxeroidex Mart.) = {EZ 52 (Wedelia chinensis Merr.) [ifE
EiE R e E A O 2 e 0 HEEYE ~ MfetE - TR REERS
PhEt B AL B i K2 S e (B S WS B A T & - WS B AR & Ry 4 -
FAIEERY 102 4 7 H R AIFGHES - SREEEE SR EZ B N2 -
12> ZFEMHIDITRRER 30 A3 K 20 A4 tEfE o EEVER DA R SR o B
ARSEEWE SR > REEEETE S AR EE » FIH 17.5% R % AL #
TTARARIEERY G - EE S FEE R ETEE SR DA TR EEER -
MRS =M - CETEEER - EHEE L ERpE - S5Y -
EEEECE  HEEE  a/KEFENRE > UNRERIGHEEREREYE - £
T REVRES LGRS -

TERLEHHESEEEN O ERE > &R - > @ 2 mm &R
SEHEH A o T JTAWE ¢
1. pH{E : /KL 1:1 > BL pH meter SHI%E (Mclean, 1982) -
2. HE & & DL Walkley Black &£ (E7AMIE (Nelson and Sommer, 1982) -
3. 5 ~ $ER ¢ DL Mehlich’s No.3 JAHHEL - 88 2 §% ~ $F K §f 1% DURERE &8

SHEMNE S E (Baker and Suhr, 1982) °
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& 2. RESEAREERE  ALEMAE () REEES (B) -

4. & - DISHEE)A (Bray No.1) JHIZE (Murphy and Riley, 1962) -

5. 8 ~ && - #H K EE - DLO.AN HCI ZEHN 3 rh s e R 2 88 - & ~ o Ko i& > DA
EUER S ERENE S 2 (Baker and Suhr, 1982) -

6. TIEAB T RILIEE « LA BT TR > MERKG EE A 105C
o AL EZ 24 /N R FLRZ AT R EE EET R AR E I fLIER = [1-(FE/LLEH)]
x 100% -

7. BIEEGUKER R E & IO T E o BRI E AR F DL 105
CHETTHEEZ 24 /N\F > EHRZREE > MAMEZRIR 2 EE85TEKTEE -

E/\\%EBZ?REE!:T%@TA%%HE 40 EREETRE - RE - REHAE S NEE
—MRZ REHER | EEFAERBRERINEGETHE -

=~ EFLBEILBE

B AT R B e P A BORAE e T AR 7 (B BAC T o A 45 SRR S AE
AR (R 1) o AREN AR RET SRR - RalBEES R T A
Tt FACEERE 5 ke " AEERAE ) W& - R EIRAE S o i sS SR RAE BB - 1 T i
FEERRE ) @& SEE A RS - e B8 - £ 5EE - A ENR 2 A
&1 o
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% 1 SRR KRR A R R R R

\ AR AR AR A A
A2 A 4l 5 S v I - 5
ol BEE AR o e e BB B BB
‘ B T — Ly (mS/em)
sl B A

AHOREE 6.81 361 164 71 3649 133 684 117 13 32 32  0.07

{LE2AEklE 650 293 165 55 3534 127 780 71 12 29 33  0.05

PR

HiegHNE 6.45 3.83 127 182 3874 186 340 145 12 77 42  0.16

(BEARIE 5.96 3.13 151 333 2347 131 734 106 9.4 34 60 0.29

SEEE  55-7.0 >2 50- 80- 1000- 80- 50- 30- 10- 10- <250 0.2-0.6
150 200 3000 250 300 140 20 25

R 2385 G ARG (B E2 AT ) & K BB

e H A A B ot e et ] it & (A T)

10H22H H AL HA 15-5-20 0.5

11 513 Hd W FF3A 15-15-15 0.5

12H9H ] £ 1 15-5-20 0.5

12 H 25 H AR 0-0-40-12(Mg) 0.2
EFR AW

—EFEERTHEADIGERGE

e

KRB BE AT SR B 0 39.5% R K FGH - 62.5% T s K S /K oy BRI i
T S5 36 5 SR G35 A R AR 39 By 100% > HL ARy 50%EE e fir s n R MR A > £ &
fNHI= By 69.05% ([& 3) 5 {LE2EER| ¥ i 7% S I A I AU sl B as S vh > 39.5%%k
KRR - 62.5%F 8K S /K S B ki B A RAT HI %25 Ky 100% > HZE 50
Ot TEFIL 8 AR M B AR B IR By 74.51% (& 4) 5 ¥ 555 I HIUR
Esat LR > 39 500%k &5 /KB ~ 62.5% R TR BE /K S B MR A A B H IR By
100% > HAFH A EER A BANHIZRGERY 50 % - 1555 v 63 78 S i 5t 5 Bl 4 SR i
TR 39.5%Hk K R - 62.5% F 15 UK = K 43 BlME R A AR R AR 1T B
100% » HZFs 80%¥ i /7R n R MM B4 RAIHIZ Ky 91.18% » B 50%#E v il
S nDRMEM P A RHIHIR By 79.71% > 456 L UBEm iR e e Bn st A > 39.5%
Hee /K S ~ 80% S8 /5 T R MR K 62.5% %8 28 K B8 /K oy Bk 2 =] 5] HE
AR ~ RIEA ~ SBIE AEE s A TEE R R E T ENE
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3. H A BRSERBHER RGN (Pestalotiopsis eugeniae) “ERANHIH -

4. ZFE RSB EZE IR (Colletotrichum gloeosporioides) E EHIFHIBH °

S HEFEIRETE

NRERB RN 2 EFEREHETL e HEE R » ~HE SR EaENAaHE
Kt FHEER » A6 EE A E = bnsd BRI E R 2 458 - FIEA 3 ik
F K 3 fEA S > A AR 40% s BF R R MR (AL ES) 1500
&% ~ 39.5%%k &5 f /K 875 (2000 £i2) ~ 62.5% 58 4 28 Sk B /K 4 Btk (2000 %)
e AL TS 20% 00 S /KA MERD 7] 4000 %~ 10%85 )R 7K G 1500 £% ~ 2.46%
EISEBELET 2000 £ » rE & ERDT G R 528 TT -
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BERBETEPEEERI LA 6 TR E A & b fEiaam > BEH s 25%00
FERUKIGT 3000 £% - 80%tEE TS T U MM 7] 1200 £% ~ 27.12% — T [# 3
JKEETH] 800 i ~ 44.2% T UL i /K S&H] 2000 £2 ~ 9.4% L i /K G751 3000 % ~ 50%
AT AR MR TR 3000 % RLERERE 20% 50 ES /KA MR 7 4000 fi% - 40%
TEANCRERAEMER T 1600 % ~ 2.8%E &= FLH 2000 % ~ 50%[EHrfA TR ME
#3775 2000 % Kz 20%% 22 A r] R MRS ] 3000 % R L IBITE G AN AL) i
Pk 620 JT > HoopE s S R RS SRR I EAE Y O Tl B SO A A
HEENPAHEE - HBaiETt > “HE B RBEEEBY  RRERERGHEE
SREFETLLEE > BFEEAEHELHREREHEERTIG 2.6% K&
16.2% > FHE IR 3 42 R B By 1.3% K 5.5% » B J6ips 45 42 2557 Bl By 2.0% 2 11.8% »
BnEREE TR REREREEERK -

KiAse SR E T HMESEREAEEY > EAHEEL BERS
HAZEMEE S > B2 2E 10 (L2 EERIDL L - DURE A B BR P FEE
PIEFE S B ~ TRFER - SAE - BGEAE - WENEE - =JThilki - w
Wk ~ BRI ~ MEARE - sl - BIRE - gL - 9IS o
TR 14 18 - G EERIEUr & 22 21 K H H /515875358 e W IEE )
R F 2 EEZEREE  FLRE B Z[HAER A BAAEH 2 ZER
FEREZ R - BEPYSE - (RIGE - SEFEE - BEMEE - ZBH - STt
FEER TR~ B - tmEERE ~ T ENIfRER - BIREE ~ FEHTIA AN T1S - FEETE
KEIR 2 14 Tl > L PS80 8 i 22 2K - (IS SR R A BB [E B 2 P B
IR 2 FEER AR ELE IS I 200-250 7T > H & EEZ R ERRHE
18 b P I S B3 72 B - B FH BRI B FH 22 R B IR E R E A R 2 R SRR
% o

Z EZFRBEA

HALE SR NALE R E R AN R E g H BT IERENEE - TR
ERIAEERESE - 48R18R > TEAEE - ARESEKTEENRESE
A& S N E AR & EE P E R E DAL E R K R SRS (112.5
72) » M FERFRIE R (1116 72) ¢ SEACE FE AR EIES (109.4 77) - FHELH
Al E Y& B EACE RS (11.4°Brix) » &LERKE R (11.1°Brix) »
B AR i (10.8°Brix) o U0 H {7 PRU 2 S E H A R D w 1R R & i &
(9.5%) » ALFE A ZEER 2 (10.6%) @ JHFHEEERE (11.8%) ° SRS {fE F
Mg HIHEREN R EFRE L E R S H S -
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w >~ EFLEALEIE

AWtZEh NG TR RS | AR AT ARG R R A R AR R M T
{REERERE » HEE AR IR E 127 52 ~ R & 6.59 A7) EHE SN ELEK
AR " A (CEAEE ) /Y 114 7e K 6.21 A7 - —fRI KRR E 2 RIS
S G FE AR > (BT FE s i LR e 2 REE ST EPY 28 9.7
Brix » SHE = 1A LA 2 $HIRAHAY 8.9% » 117 5% B ()5 Je SR A B ¥ R 4H i
BEAZR (R 33K 4) - BURRIE DAL i MISE R IE B M B AE ~ i e
RIGEMFEZLR (e RELENEE °

PRI 3B A T A T SRR T i AL 22 HE - &5y MRS A e 384 0 1,830 It
HESEI 11.4% > LA 30 P - EtrER 150 v~ BEE T 50 JLat&
B U zR & AT RGN 25,650 Tt > Byt (55T HE N 23,820 It -

&

AR TR 5 R E VA SER R4S 5 - S R R IR A R S A A
FePaHiE - D SRR R R - B R R R A 2 R (R B R E
EsbRsE R > HESHERTHEERA 3 E&ER M 3 Eikman > EERERE
A E T A IR S T BB B o ST R ok 2 B 5 B AR (BN A
SIATEESR o A 101 8 103 FELEFE M a R B K 84% 0 & 104 FHIFE S
Ry 95% » BURE K LB T HCHEE 2R - 58 IEERE X
B HREREE  BOEE AT TRARELE -

® 3. EHAAMRIE R R B ERERE - R - RENNRRZPZE

ik WA HE(g) Hf(cm) & (cm) FLEL (%)
YA 114 b* 6.21 b 7.11 a 52 a
i AEE2 AR 127 a 6.59 a 7.22 a 59 a

* Means separation within columns by LSD at P<0.05.

R4 EH AR R LR AC 2 BB TR R R (% ~ S E MR EIE Y & 8 ]

HEREREIVE

T Ly B MMEEMERY) W ER S =
L C h & (°Brix) (%)

YA 40.3a* 23.9a 32.3a 8.9b 0.20a

it FE AR E2 AT 40.8a 23.0a 31.3a 9.7a 0.21a

“ Means separation within columns by LSD at P<0.05.
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(R & SR R B 9 Ry i 7 £ e i 2 A SR IR0 2 — - FE SRR A HE
FOREIHERE » BRI A A E A R AR S > WABEEEZ - R
Mo SRR R B Z T HAYRHE - B R e R AR A HE
A IR R RS - SRR A RORIE A RRRYIRE - WE R FTBIE o A
Bt E - e i SRR R ERUET R ARE > An DIEELE MR E @
B ZAETT o DMERAE B AR S B R R TR - EAWTIEHE SR - B
EREEEZAHREHEENEZ IE  EHREE AR EERT IAAER
JNAE H &3 nayigsss -

ETZRAORRE TR PEYI N E TR S E - BREER M AR E
HHERE - S S LA Z 5 2 & B ECDIRIEH & - AT AE 2

i)

8. W EFEH KIGREE (LR & (F) AR AT E () R EIMNE -

9. i SRR e Y 4B S L SR [ P 8 A R FR T B )
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Abstract

Wax apple is an important fruit industry in Taiwan. The fruit production had
high technique threshold, labor demand and production cost and the fruit quality was
sensitive to extreme climate. Therefore, the production area was decreasing in this
decade. Planning a production strategy base on the advantages of each productions
areas and selecting suitable cultivars to produce quality fruit in the suitable season of
each orchard are the key points of the wax apple production management. Besides,
reasonable fertilization, chemical safe use and disaster prevention techniques were
also crucial to the health management of wax apple fruit production. The diseases
incidence of wax apple fruit diseases increased significantly in hot and humid
climate. To reduce the use of pesticides, the objective of this research was to select
some pesticides that could be used for controlling fruit diseases such as
Botryodiplodia fruit rot (Lasiodiplodia theobromae), anthracnose (Colletotrichum
gloeosporioides), Pestalotiopsis  fruit rot (Pestalotiopsis eugeniae) and
Cylindrocladium fruit rot (Cylindrocladium sp.). The data indicated the 50%
prochlorate manganese, 39.5% Fluazinam and 62.5% Cyprodinil + fludioxonil could
be used to control the above four diseases simultaneously. Farmers may give priority
to select the above three pesticides to control wax apple fruits diseases, to reduce the
use of pesticides. The costs could be reduced by up to 2,760 NT dollars per 0.1
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hectare. We used smart fertilizer technics to improve the quality of wax apple. We
increased the application rate of potassium fertilizer according to soil test results. In
our consulting project of smart fertilizer, the fruits weight and soluble soild content
are 11.4% and 0.8°Brix higher than that in conventional culture field. Even though
the smart fertilizer method increased 1,830 NT dollars cost of fertilizers application
per 0.1 hectare, we still increased farmer’s income about 25,650 NT dollars. This
studies were conducted to evaluate the effects of different sod culture on siul
properties and fruit quality of waxapple. We establish two kinds of sod culture
(Alternanthera paronychioides and Wedeliachinensis Merr.) on waxapple orchard.
On the other hand, the are of non-sod culture was compered. After one year, we
found that soil organic matter in the two sod culture was 0.36% higher than in
non-sod culture. The fruit weight was highest in the area of Alternanthera
paronychioides sod culture. The splitting fruit of waxapple was lowest in the area of
Wedeliachinensis Merr. The results showed that two kind of sod culture were both
positive effects for the waxapple.
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AR BRRARICE MBS EEAMERRSR - 2014 £ R T HAE
FEZ =B R M AR - Bl G E BT H RV K » 5REUR
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ERC RSB AT IR BRI DI SAHIR] + m R E e A (e e R - AT
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HlE I 13.5 81 30% - o] A M [ A1 2 it A o B P it A & T A
e R TR = R e 0 W9 0.2—1°Brix 0 I HIFEREFEE » LUE
A 5 2 S B A AR A R e R B e Ry EH B BRI b R S o B
AT AR T B/ N i (Scirtothripsdorsalis) i £y o 2R F 22y Fas > fy Tk E
IEHERG G#2M > 2012 FHEFHAEDHI & TR > [ 2012 F£¥] 2 2014 4
JEE BRI R g 2012 4 33 AE 7N 5-6 HEL 10-11 H > 2013 /Y 5-7
HE110-11 A > 2014 4= 4-7 H81 10 A - #&H 38 B e B A sR A g R 2 ).
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TRARER - By N EKED TSy o Ak eh BRI A Sl e I AR R > 7H
PRAREER = - SR BN R R A ERE - BRI EHEEEA BRI
BLEEERE AL ZBEMANER AN REMZCHIREE - R R D5
R ¥ A RE B IR I AN B B2 - WURGJRE BB R (o8 FH w88 i 1 /K& TR Y 8 FH R
o FREA T EL BN o FREECD T HERIERS A > ERE BN K
T SRS B 0 S T b3 Y 7 [ BB B

EEEIEREE 2,510 AF - B HFSEEEN 2.6 2 (HEFEFR S ECA
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LB R Al 2 3% K BRI RSP EA S5 2 — « EAKERALEARET > &
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BEEE A R o BLER RS o i A ARG 2 4G UK ] R4S SR A R v 0 AR
ARAEFHAESS 5 (Davenport, 2007) - 11 A FAJE 12 HHA](FHEE - 2006) & =&
AT LRI RA SRR - LI E(E R R AR EORAFIEH 718 - 1L EE K]
BERIRTLERIFIE - 2 2 4 HHEB{CHINEF 2 > # Pongssomboom [ (1991) LA
FCCRAENGEE > BIEHEEER 1 AN > ARKoEENCREEEER
HEF 3% - RELE SRR DK HELIE - K e iEil SR Rime2nE -
RIBE o A0fer sl SRAet K oy 2 b 4G R BE B B -~ WEsEl s LEERE -
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B 72 e A A £ 3K o3 BN 25 BE M+ 358 /K 4y 88 A0 - M 1 3 o SR Sl BR b 22 D Bt
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M8 > Pena 2£(1998)f5 i T- SEBIR L BURM —F% » 1 E 7 2-3 i F HE & e
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s BGEREE - IRF RN - NEEISEE A > RN EREERE 25C
R N ATRE HE0Ry 17.3 H > 27°CREE T RI{EFE 15.3 H (Yamakuchi et al., 2001) ;
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H5E B g AR A 9 A FAIH RSB B 1% 1T i B DU g i A s T4 T
S > JEZE 90 em o ELRE 20cm  BRERFT 6 B 0 SEENE DL 0.5 N T EHAE 43 SR
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2R 43 57 S HE(NPK £y 15-15-15)/1 EHE A AL 3 A #E 17 E i -

2.2013-2014 FryalnEsllE S #T 4 [MEH - [ - HiEERERETE S T:
Tyt A B 0 5 BRI P A 7 D e O i R U I S AL A R B A A 15 28 5
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2012 £ 2013 i KRV R E L RIHBEENAD N ER L WEIEN AE
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10 HE#E - F—tEMREEEEIZZ 10 R E - R ZEIEWHEZIE 10%20T R 14Kk
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WS TR A s 2 T By 2 A 2 R (ERPREUR) - ST HIFERG 2012 /5%
—FHA(2011-2012 F)akEs - PREEAS R W E P EIE A TR - BB - RiE - &
FEHEEERES - AU — e R R > WAKSEHRBHE - £ 2
{EARERY T EEET R 2 1% Bl 2013 FFAYEE —A421(2012-2013 52) K
HAR & BRI E - e bl @ e AL R B fy 137411 /g - B HE4H 12817
Ktk ERE AR (HEEHEERSEIE 171-172 R /fk 22 FE 1) - 7 B D
SREAERICETT R L E O ITHVAE SRR PR AH B IR A R T I E
91 2 4 MER B N (T B S SR A 7 B (36 2 H1% 3) o B AR AR BR AU SER R R
I bREINEE - TEFERRERE LR BESE A& - BIEBAEE - iR
BB s FE I A AL - RERNEEER A NMEEHN B ERS
7 H P i FIE T S R S AR 40 A A BE R F)~ H 26 DABE H W i By £ Y
RE - RIS A FEAE % LE R E 281852 A 0 2 2013 F HErRHIE T 10
R B R P E 13,159 A TIAE » RIS e R E AL AIREB E 4
7 PR/ NEIRS Bl REESEAERN EHRE - BEREE R
AT 2,080 AT ~ (EE2HEARL 540 2 TIABEEITEHE S IR - B2 A
& BHAEEEEE LI > BENERESTR 170-200 fir/fk 2 /B - HLK
TGS T HE 1 pH {EAF 4.3-5.9 2 [ - HIEHEMRREM: - NI
REFF R B MO TR S E BB EE -

2013-2014 AFfH Z & 47 Bl A sl B A e T BR A R L A R R 5t
& TR E (pH (H) EHAERESE9RE (& 4 & 5) > HtEBEHERRE
AR IV T AR EE 2 o7 EHEE 4 A7) DIRA
148 pH (EEUEEE A RNME - ARHE A AIERE A (B 1) o fiE T IEmHE
ol BURE bt I B R IV — R B R Hi % 3% EC {H L7 > pH {ERIBR
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% LA HAC S A B R el B vk B 2 52 2E(2011-2012 4F)
Tablel.The effect of deep placement on yield of mangos.(2011-2012)

Joiz P EE Lt (R /RR) F A (/)
2 T it FE 137111 172123
CK 128+7 171+17

% 2.5 AT T SRR S E B A 53 M7 (2011-2012 4F)
Table2.The effect of deep placement on quality of mangos.(2011-2012)

. . fruit fruit  Total soluble Titratableaci
Weight fruit length . . . .
J7g P © (mm) diameter(m thickness solids dity
g m) (mm) (°Brix) (%)
EEhEAE  467.2 £483.9 118.1+8.8  86.3+5.3 81.0£5.7  13.4+1.6  0.19+0.07
CK 482.0£157.5 119.1+14.5 86.4+10.4 79.449.1  13.3+2.2  0.17+0.06

% 3. A S T SR R B SMER (1758 53 17 (2011-2012 £F)
Table3.The effect of deep placement on peel color of mangos.(2011-2012)

Ji ¥ L a b c h
EEEAE  45.8 6.0 16.0+7.1 30.4 +8.6 35.8 #5.1 60.7+16.7
CK 47.5+6.5 15.4+7.7 31.048.2 36.045.3 62.3+16.2

x4 NEHAE RS R ey 2 2 2 (R hallE - 2013-2014 )
Table 4. The effect of analysis of different fertilizers on the soil fertility with planted

mangos.
Treatments  EC(B)  pH OM  Bray-IP Ex.K Ex.Ca Ex.Mg
(dS/m) (1:1) (%)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
s B A
1t 0.02 5.37 1.81 57 112 948 114
&+ 0.02 5.14 1.75 19 82 821 92
R TEE S
1-#=+ 0.02 4.92 1.69 46 111 644 71
I-E+ 0.02 4.90 1.43 31 108 612 65
n-#=+ 0.02 5.69 1.82 43 94 1147 122
-+ 0.02 5.50 158 33 72 949 117
-7+ 0.04 5.76 2.31 24 146 1335 116
I -Jeg 1 0.06 5.65 2.16 23 132 1324 172
V-#+ 0.04 6.05 2.37 18 114 1174 111

IV-J&e £ 0.03 5.34 1.52 17 60 888 98
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Table 5. The effect of analysis of different fertilizers on the soil fertility with planted

CRZ(EFEH

(EFHEE - 2013-2014 )

141

mangos.
Treatments EC(1:5) pH oM Bray-1P Ex. K Ex. Ca Ex. Mg
(dS/m) (1:1) (%) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
sl B A
*=1 0.04 5.44 1.26 240 176 1653 195
JEE £ 0.04 4.60 0.57 117 127 545 83
ERN 7 EES
[-F£+ 0.15 5.00 1.05 281 287 1253 130
I-E+ 0.18 4.33 0.55 191 215 491 74
n-%£+ 0.04 5.92 1.81 179 197 1756 188
-+ 0.06 5.28 0.62 89 143 1208 140
-+ 0.05 5.90 2.03 142 176 1855 160
-+ 0.05 5.07 0.89 134 156 1219 114
IV-#F+ 0.13 6.14 3.13 276 260 2067 149
IV-J&E £ 0.11 4.36 1.15 265 238 1369 135

1. FIEHHE — /i

Fig. 1.Deep placement of fertilizer-hole application.
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BRETHEZEEE 1R > HepEE RS BN EEM M L B
HE S ErE I I SRR P VIS AN 5 A R0 I VO (8 R B AH 2 P 5 B8 & bR
BERETHEEREMEI - HesEHERNNE A RE N ImEE & 4) - EHHA
&R E T E SR Ve Enik 3% EC (B L7 > pH HEARE S EIREK
TETT M AR E R B AR A1 > FLaRERPHAR B B A M bl FI 2 P T L R IV B8 1
PHHLEE S R EIERR R I 4h » HEREMH S 2N EE: (8 5) -

K Aol » B EsVEBREERESN - HEp o BB E K BITHAE
HERHEEINGER 6) 0 EHAEPRIRE RSN - Hepm ZIi g 1 M E @
GFE7) RIGHREER > —HEEESDERE I 55 > 7R8I T E
R BTN 13.5 B 30% > w A MEEN ) All R 3 I B g P IV i s > 3840100 0.2—1 °Brix
HEeMHmE T FERERE - T ERHAEEEIVEHE » BRtbs s EE 9 &
10) = FBEETAD > Ao st IR R M SR B AE B o Y S B 50 > BT AR
SRR IR - EMEAEEELE -

& BN AERHIE FH B 43 e it A A R IBAR T E o R A E S T R
UTRAEME BB FAECRMIEEZ 25 > WHERFEEEE - EEEE
- BiEmeEE - ER - EERZETHRE - WA @A > BIfERE
BIEEISERI » T TR ETT AR ST 0T PR A & AR R A B A
T & o EARHYME A SR B BRUR R W SE BB R (B B 1R 1T DAF R4S SR P
FEVE ST - (RESERER A RRESERE  HREREER A BUFEE
AR 1 REF Ry R A - R Ry 20-60 43 B 1] MR B DA FE B s fE > DA
REEAIR)FTIEALE B > DAFIRUCE 57 > BFEAE REHFH R ST B AR 7T -

A E R SR & B AR B TR B U EER EHEm BT R R
FEEEEHEY - HErg e S HEE (3R 4 1% 5) » o Al B i At & 20 £ it
FERE LR VIR BEINEE R TR o o S A I A e R R 1 & (pH
= 5.6-8.5) > (HAUAEEE R > {1 DA 2 (i 14 132 5 H (pH = 6.0-8.0) >
ARG REEEE EEEN 14 (EEHDE & LB h (BRAREIR) > 35
e tENREREEERENRER S > TRARSTESSEES » AN
P57 2,000-5,000ppm > B HE HIBAVRE L 2 FLA L WL BRI
(PH<6.0)HVR[E » A B ETIREE I R — LUt EM R B Flas
AR~ M~ BERGE - iRk - SEESHE - SRR EEAKMEM - HEAIFR L
1 IZ P& (pH (B T E » — % 1158 pH< 6.0 BFEIEE i » &5 #h4Y 100-200 AT »
i A R L R & > MR DA A R () ~ JORE (L3R ) 3SR > IR
IS U FERERC A A AR B R E R A - AR — &
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RS TP Ry B AV E BRSO AR Rl Y 2 - RBER
A REOREE R ARV IR - A TRAHY(E RO S B 2 R E A - Et RE &
fﬁxﬁéﬂﬁﬁﬁﬁfbﬁﬁlﬂﬂ - Al B8 IR R i (E 8 = SRR - MR K R e A 1
BADE 2 EARE S ERE I EE2EEFRAES AL ARE T
R R I A R E DR DL s LA A -

6. AEMHERE B CRE D RE Z P (M bHllE - 2013-2014 £)

Table6. The effect of different fertilizers on the nutrient contents of mango leaves

Treatments N P ;j Ca Mg
_______________________ ) mmmmm e

| 1.50 0.09 0.51 1.98 0.29

1 1.51 0.10 0.56 2.40 0.26

11 1.57 0.10 0.57 2.42 0.27

AV 1.55 0.10 0.61 2.10 0.27

R 7. AFERACRE S R B RS (T - 2013-2014 £)

Table7. The effect of different fertilizers on the nutrient contents of mango leaves.

Treatments N P |0</ Ca Mg
_______________________ ) =mmmm e

| 1.82 0.10 0.90 2.22 0.30

1 1.90 0.11 0.78 2.37 0.32

i 1.91 0.10 0.70 2.45 0.32

v 1.86 0.10 0.75 2.46 0.33

®8 CREAZSETRZBEHMBEREHE

Table 8.The optimum and excessive range on the nutrient concentration of mango leaves.

Nutrients N P ;; Ca Mg
_______________________ ) = mm e
0 [E]
HH 2.2-2.58 0.12-0.18 1.4-1.7 2.5-4.5 0.26-0.50
& 35Dk 0.30 DA I 23 DLk 6.0 DL I 1.0 L E

% 9. AEEAERE S R EELE 2B bellE - 2013-2014 )
Table 9.The effect of AMF inoculation on yield and quality of mangos.

Treatments Yield_s'1 Tot_al solut_)Ie Titratableacidity Totgl soluble s_ol'ids/
(kg ha™) solids(°Brix) (%) Titratable acidity

| 14,200 15.9 0.20 79.5

1 16,120 16.1 0.19 84.7

Il 15,840 16.1 0.19 84.7

v 15,800 16.1 0.19 84.7
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7 10. A [FI i AE pE B O R B in'E 2 s B (B R - 2013-2014 4F)
Table 10.The effect of AMF inoculation on yield and quality of mangos.

Yields Total soluble solids Titratableacidity Total soluble solids /

Treatments o ha) (°Brix) (%) Titratableacidity
| 28,800 15.3 0.22 69.5
I 37,440 16.3 0.22 741
I 34,840 15.9 0.22 723
IV 31,960 16.3 0.19 85.8

() ERRE KL FE A&
1. 7K 53 T RE S (AR AL B BRI A

TR BE T - IoE KR REE A B R E N EKE E
N DAEETE L3R K R EE - R TR DR 7K 52 Bt B 4 SR 5 Bt ik DA EE R,
mEE -

PR = BB AR S M 2 > A= KIRAY LI s & IR el fAE ~ B » B RS
OB RETERK T EENZNR > T BAE R EN /KO 95E R IAR KA
G EREBEAENEG > HEEES - FoBENCRERR S - R EEFEE
B#5 - AEMEMEAEER - IEE - BT - &5 - REEK - RERAE
fsE -~ B - X BiES  FHESHEANENEKE > ZERAFEH
KL BFERMEFTHE RN > B RMKES RN > 35E DUBEEE E 2R 7K
HEea MR fy R 8 > RILE R ER e R B A BRI S mE 18 E = 2 Rk
RIS o R A B /K 5 B Ry DA o

R 1-4 ARMEITE - FRARFESHE R > 81 7-9 AR ERWERE
s —(EEBEREREFEREKyEER > BBERANERNEE > &ITH
HE KA BB - 45 THEE Ko Riss o RieEEREIES 71k > 10 A
B RORME ~ i o B EE (R DAL (R Ay o KAy 5 T FE E
8 A R A N > BRITRERAR g - HFER e N IER SURE 0 B R
IHE

HAKEREE - ERE R EEIVENK  FEVIREEERE 2 FEE
MR R EEE W RE N AE S o KR 2400 o] B2 28 A A S
A 1458 B RFERD K S R B &R EY) - RIS A 135 e G Es
FHEFEVTE Lt AR AE IR O] A o 2R 2490 i i B Y R R /K I PH ZE T 8 R
FLAE S S H B /KSR > PHZEAYJE IR R /K o B9 fokin B 55 B sl HH /K 1 R81 [ Re /K



CRZEFEH 145

B NEESIRERATS ERY - FE/KBRE ~ H/KT/INDAR A 2R B BE e P ZE ]
LT B B R I AR M - <8R E BB AR 5/ VIHZE - 2 40E
IKE pa 2 HERHE B AR KE (8 2) -
2. BRI I 24

A (o F Y 887K o ORI 2400 £ 32l R 3B0R FE RO &5 ~ 8Ky EHEs
KERUEEGS S = IHHK - AR 8BS, -
(1) 3Ky RIS

TR RS BERE T B BRI S B 40 ~ 60 K 80 A4y (T
&) > AR I R K ST SR SRV EEE By 0 2 200 43D o &% pl BRI A Ay K ok
& FLURESHMEEEIKIVR & o ER T REIKENEE - 1EPKS
8%/ Vel B ER RS EFE (B 3) 0 0-15 JER LEEKELY

2. TEHHE I EE A
Fig. 2. Clean a filter periodically.

3. BIAIER Mk

Fig. 3. Download data from monitor.
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16% » 20-40 43 EHF 11 A /K B4 10% o [HfE 38 /K S0 iR v o] #5 FH E 58 8 A
FA3E o HEEUK S BN SRR E HIER 3 B Az (B 4) - IEE TR

R - ERE I e 18Ky AR AR - RERERE - 6 HALZE
EENRENFLG > TESKEEFEINVES > £ 7 A NS g /KEET
= (8l 5)
250
200 n *
—+—m1400s09713 Soil Moist
150 | ‘\./' (kPa) kPa SMSA
—#—m1400s09713 Soil Moist
100 (kPa) kPa SMSB
m1400s09713 Soil Moist
50 (kPa) kPa SMSC
. |
& P SO %@
s vés?’
SRR a;é?’ mﬁ?’ ”?? vé?‘ n:&? »ﬁ?

4. EHEHEAKTEN(GE-4 H > 2014 )
Fig. 4. Moisture monitor (March—April, 2014)
A: 40 cm; B: 60 cm; C: 80 cm

180
160 —
=R
140 - —+— m1400s09713 Soil Moist
120 =N (kPa) kPa SMSA
00— = = m1400s09713 Soil Moist
80 * — (kPa) kPa SMSB
60 — m1400s09713 Soil Moist
40 X (kPa) kPa SMSC
20 \‘
O | | | | | | | | J
@,@ &&o@@@;&,&@%@
s %@? @ i
SIS
5. EHEIEKTEH(6-7 H > 2014 4F)

Fig. 5. Moisture monitor (June-July, 2014)
A: 40 cm; B: 60 cm; C: 80 cm
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(2) 3R RIS

- 3380 BRI ES T &M 4 19800 [ Ky-40-60°C 0 LRI E Ky T IBOKSEN
REIE o TEARFE 60 A 57 PR AEE 38R FE RO 2R BN L 30R S - SRt H B ROR
WEEE S 0 3-4 H 21.4-26.5C & 6-7 H 2 26.9-30.5C -

2014 /R BRI G R EUR > R4 - PRI ERE LS
B I~ EERES BILLVEEALE 100 B2 150 A\ THYEKE » AR -
REETRI > IRAREEENLE - Wt REBIETERMCE - Z£ - RE
e A R R ER R A E A EI ] - PRET s iy K B /K &
IR o [EIRFE I/ NER RS - IRERCR (A EER 2RO - il aEWE
RELHVaCs: - DIRRER K E - #5107 Mo 2 HH R fRUR B A DABRET 7K 47 B AT
EHEHNREEENSE R -

I REBEFERE

KO = 47(2012-2014) B /N e i S sd BB 2250 8% sRBUs Y 2012 AR
BHEEAE A 5-6 HEL 10-11 H > 2013 A 5-7 H 1 10-11 H » 2014 4 4-7 H 81 10
H (& 6) - 2-3 HHVESIERN4NSEH - B R Mg - &5 R 208 7 (E 6) - It
B [ 80 Ry i B B B W RA SRS B BB &l BB B00a » IR L S A EHA KRR AT
LMY M EERaESGamlelE g > EEANENEIE

1800
— ][R
1600 - gt
1400 - s ]|
1200 - — (]
= — A
itz

6. /N &I R E) (2012-2014)
Fig. 6. Population fluctuation of Scirtothripsdorsalis (2012-2014).
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40 &/ > BIDAF1% K B Al - BRI EEER R E - ERAIRE
— i gE > FRALZEREEHEREER] - SR HAREM it —XAITE -
A] MR BER IR Y o R R EFLIT 4-5 HES > 6-7 AR IS HIC A EHIE
> HEi EFRERE NE/IEER L - 10-11 AHEERET > RIEEE
BRI S5 — S > FEEFEHAY 06 7] 820 R R S - BRI E % -
W EE D FHEEREL - RE T REBREA B CETIVEEERR » JMAILRE
R RFEREREDE - SR TERENERER » RENENAIRE X
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HhEL HE)===3 HRTA S SEARAF

TR 14 2%k 34 14 2% 34 14 2% 3% 1% 2% 34
FHEHHE 20124

2012/5/9  99% 1% 0%  100% 0% 0%  100% 0% 0%  100% 0% 0%
2012/5/16 100% 0% 0%  100% 0% 0%  100% 0% 0%  100% 0% 0%

2012/5/23 T ELY 100% 0% 0%  100% 0% 0% CELS
2012/5/30 EELS (=]
2013 4E

2013/4/10 100% 0% 0% 100% 0% 0% 100% 0% 0% 9% 1% 0%
2013/4/18 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%
2013/4/24 100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%
2013/5/1  100% 0% 0% 100% 0% 0% 100% 0% 0% 100% 0% 0%

2013/5/8 EELS 100% 0% 0% 100% 0% 0% 100% 0% 0%
2013/5/15 100% 0% 0% 100% 0% 0% CESR
2013/5/22 100% 0% 0% 100% 0% 0%

2013/5/29 CEH 100% 0% 0%

2013/6/5 EEL
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Abstract

Mango productions in Tainan district almost grow in hillside, that would make
the farmer perform in that orchards difficult. Mango is perennial, factors such as
climate, condition of trees, cultivation methods, disease, and pests may influence
mango farm management very much. These factors unstabilized the quality and yield
of mangos production. An integrated production system including species selection,
cultivation technology and field management, could be the answer to control fruit
quality and diseases more effectively. In 2011, on-the-spot inspection, we found that
only 26 kg/ha of fertilizers was used in 4 production and marketing groups in Tainan
district. The reason for that is it is difficult to fertilizing in hillside orchards. We try
the method of deep application of fertilizer in 2 major mango production areas,
Nanhua and Yujing, respectively. After 2 years trials, we found there was no
significant different in all the items of mango quality analysis, except for the yields
was increased from 128 to 137 fruits per plant in Nanhua area. To make the
integrated production system more detailed and efficiency, we map out the irrigation
system to try if it may work with fertilization system in hillside orchards. By thesoil
analysisdata of twotestareas show thatsoil pHandorganic matter contentare all on low
level.Therefore, to promote the nutrient availability, rational fertilizer must be used.



TR EEEE 153

To raise the soil pH,magnesia lime must be added. Leaf analysis data showed thatall
elements in Nanhuaarea, all the mineral elements content of the treatmentwere
higher than those usedchemical fertilizers by the famers (the conventional method),
except magnesium concentration. In Yujingtest, all the mineral elements content of
the treatment are all equal to or higher than those the conventional method, except
potassium level. Therefore rational fertilizationcan promotenutrients absorption, and
thus increase theyield and quality offruit, we found therational fertilizationtwotest
areas, the yield was increased about 13.5 t030 percent, respectively. Total soluble
solids content was higher, increased about 0.2-1°Brix,foundon the treatments which
were rational fertilizationandrational fertilization add organic fertilizers with water
management for irrigation,andrational fertilization can reducefruitacidity, especially
in Yujingrational fertilization add organic fertilizers with water management for
irrigationtest area, thesugar/acid ratiois the highest. Finally, to decrease the thrips
(Scirtothripsdorsalis) damage on mango peel, we set up the monitor system at
Yuching and Nanhua that can inform the farmer to control the thrips if their
population is over 40 per week. From 2012 to 2014, we found the insects population
increased major in April to July and October to November every year. By sending
the news-letter in mobile phone timely if the population is over 40, the fruits peel
were perfect in all the orchards we set up the monitor system. The fruit quality in 1%
degree is selected up to 40% in 2012 and 60% in 2014. The data showed it worked.

Keywords: Mango, Deep Application of Fertilizer, Irrigation, Scirtothripsdorsalis,

Health management, Integrated Production System.
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m HEREEEAEFMA 2 B

) (B E T = A ey A S ERLEAE S E 55 5K 0 i Ek
Fha k- EREERE 51 5K AMEEEEEHEHERRAEES 4 5K #
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F2 4. HE(EFE R I B IR 2 AR R AR LR (BEAir 1 7T/0.1 A BH)
= T oo 40 o &

HIAE(A) n#ilE(B) ELER(B-A)  ¥IEE(C) REIE(D) L (D-C)
i 1,808 1,808 0 5,600 5,600 0
ey k=" 7,775 5,590 -2,185 8,675 7,425 -1,250
g 10,325 9,400 -925 5,360 4,398 -962
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Wl 31,475 31,475 0 22,193 22,193 0
N T % 59,080 58,700 -380 56,318 55,325 -993
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QadFEEF 128,927 125,437 -3,490 134,881 131,676 -3,205
() 3,000 3,000 0 2,980 2,980 0
MHUL %5 420,000 420,000 0 484,250 484,250 0
FUL R 291,073 294,563 3,490 349,369 352,574 3,205

=2 T 348,373 351,463 3,090 405,687 407,899 2,212
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Abstract

Construct vine health management and production system that integrate
cultivate technique, fertilization management and disease prevention can prompt
grape health growth under natural ecosystem, and decrease pesticide and fertilizer
input. Implementation of soil fertilization management technique in accordance with
the soil characteristics of cultivated zone and productivity would be achieved and
can provide the amounts and applied methods of fertilizer by concerning vine growth
statement, expected amounts of grape and analytical results of soil fertilization and
plant nutrition. In demonstration vineyard, using the rational fertilization
management technique can decrease the applied amounts of major fertilizer
elements, for example in Puxin township that is 134.5 kg (55.5%) per ha; in Xinshe
district that is 47 kg (34.9%) per ha. In the demonstration vineyard, the vines would
be pruned thoroughly in winter for maintaining 30% sunlight transmittance,
providing enough growth space of grapevines and decreasing the incidence of pests
and diseases associated with decreased pesticides usage. In the demonstration
vineyard, the grape quality was increased such as producing big, even and good
tasted grapes and the threshing amounts of grapes were decreased after storage in
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1°C for one to four weeks, furthermore produced 30-50 grapes per bunch. The
process of integrated pest management in vineyard was divided into two parts; one
was applied in greenhouse and the other was in open air. (1) In greenhouse, the no
pesticide residues-integrated pest management technique was constructed and
applied in three stages by application of non-pesticide materials, sex pheromones
and yellow sticky paper can decrease 60-80% pesticide usage frequency and
produce non-pesticide residue grape. (2) In open air cultivated vineyard, construct
ripe rot control management technique which was combined applied pesticides and
bagging. Pesticide was sprayed thoroughly on every grape before bagging and that
should be finished within 30 days after flowering which can efficiently decrease
applied frequency of pesticides for control ripe rot about 90%. Production cost
analysis in demonstration vineyard showed that the net income can be increased by
comparison with the farmer’s vineyard, for example, in Puxin township the income
was increased 30,900 dollars; in Xinshe district, it was increased 22,120 dollars. The
project was conducted in three years (2011-2014) and held vine health management
and rational fertilization workshop 55 sections, disease prevention and safe use of
pesticide workshop 51 sections, published vine health management concerned paper
12 articles and vine health management manual one article.

Key words: Grape, Health Management, Rational Fertilization, Integrated Pest

Management, Production Cost Analysis.
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1. Prigtiife E s S oo i ss 2R -

AR ARt KM SRtE SRt SKHE

BEE HRE

ENE e pH Al g P #5 5% Eal
(mS/lem) (%)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
101.3.16
REIER L 47 36 1.8 4 195 130 302 43 7
TREIEEE L 4.4 40 0.9 2 181 63 132 34 5
102.6.3
REIEFR L 4.0 55 1.6 17 155 254 427 62 8
REEE LS 4.3 43 0.9 13 191 149 121 21 3
HidEEL 43 34 1.2 8 102 78 217 43 5
HREEEL 44 33 0.9 8 96 51 182 34 4
103.5.28
REEFR L 4.2 57 1.3 25 116 119 135 20 3
IREIEE L 3.8 89 0.7 38 80 81 77 15 4
HiEm*EL 54 53 1.0 29 103 74 565 51 3
HEEEEL: 55 32 0.5 16 198 42 528 38 5
SEE 5.5-7.0 0.25-0.35 >2.0 - >100  >200 >1000 >200 <100

% 2. TTiEtee B E s A lIEE R -

i i 3 22 2 5 2 i

AR (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
101.3.16

TREIE R 1 641 5 23 2 0.0 0.3 0.3 0.7
N JEE 1 600 3 4 1 0.0 0.2 0.2 0.6
102.6.3

TREIE R 1 575 8 21 4 0.01 0.3 0.2 1.0
7N [ JEE 1= 662 7 10 3 0.01 0.3 0.2 1.0
HHgER 1 437 8 14 3 0.01 0.2 0.0 0.9
HHREE 1 504 7 9 2 0.01 0.2 0.3 0.9
103.5.28

TREIE R 1 526 6 16 2 0.0 0.3 0.0 0.7
7Nl JEE 1= 491 4 3 1 0.0 0.2 0.2 0.9
HiREE L 409 20 32 6 0.0 0.3 0.3 0.7
HHREE 1 399 10 6 2 0.0 0.2 0.2 0.4

SEEH F&T N <20 <25 <0.4 <10 <10 <15
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B IS SRR L - 1 102 SEEE BIRRE - B 103 FREEE25HE - §#
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329 mg/kg BHEA(R S » AT REEL LN HIY /%0 (Wil +E0)K) VaE BN
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% 3. TriE e E R E A B AT B

Jiti. Fi H 34 TS i & (kg/ 53 3h)
101.04.17 R (gt 40
101.04.17 Efm 43 58 ° 40
101.06.01 Sk 10
101.06.01 EHE 43 5F 40
101.07.01 SALST 30
101.07.01 B Al 43 5% 20
101.07.01 Tt fi 5% 20
101.07.20 LT 20
101.07.20 Al 43 55 30
101.09.05 FALSF 20
101.09.05 EHE 43 57 20
101.09.29 N (ki 40
101.09.29 S HE 43 57 10
101.10.17 R v 20

EAE 43 R4y ¢+ 15-15-15-4(Mg)
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HUkE A ik # 5 23 o5 i i & il

H L (%) (%) (%) (%) (%)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
101.7.18

AN o 3.29 0.18 213 357 031 101 72 112 26 72
102.6.3

TN 3.51 017 205 197 021 98 33 24 16 37
i E 3.30 015 150 2.81 0.23 98 34 329 18 49
103.7.29

TN 3.06 015 184 315 0.27 126 37 144 21 63
HERE 3.08 014 164 3.65 0.25 102 46 94 20 69

SEE 3.00-3.20 0.12-0.18 1.4-1.7 2.5-4.5 0.26-0.50 60-120 25-200 5-16 25-100 25-150
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4 2
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TaE L T2 0T
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f& -~ fEff Bl R i 2 A REE - A B WG - &S5 EH - BRER - B
KOG EHEFEH R BN R EETHRENE 1 2E 3- A R
ERHETHHEEFMA > DIRHEEREHAPSEEHBER&ENAZ2F -
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R 7. TTIEHIREERE M E o T EE R (101 A 11 H 16 HHUER)

H£EH(g) =% (mm) 47 (mm) ikaeg 7 [E(mm)
N ElE 131.3+4.3 a 62.7+0.9 a 62.1+1.0 a 11.3+0.5 a 3.5+0.2 a
HHE 129.8+2.3 a 62.6+0.7 a 61.9+0.3 a 11.0+0.5 a 3.5+0.2 a

B SRR IEMERYICBrix) &R E (%)  HEEELE

TN [ 12.841.7a 48.4+1.2a 11.8+0.3 a 0.42+0.03b 28.1+1.4a
HHE 12.1+1.8a 46.8t1.8a 11.3+0.4 b 0.47+0.03a 24.5+2.1b

? Color index of rind: 0 means all green and 10 means all yellow.

Y Data presented are means * standard deviation. Means in the same column followed by the
same letter are not different at 5% significant level by LSD test.

% 8. PriE e E R E ' E A4S R (102 ££ 11 A 14 HAUE)

HE(9) g (mm)  HEE(mm) 7R Mg FZIE(mm)

AN 166.2+259a 68.0+3.8a 67.8+t3.5a 5.7+1.0a 10.2+04a 4.2+0.3a
Bl 145.0+11.0a 65.0t1.7a 64.9+2.2a 3.3+t0.8b 10.5+0.3a 3.9+0.1a

BT BTE%) EEERY(CBrix) &8 (%) MERELE

TN [ 8.8+1.8a 45.9+1.7a 11.1+0.4 a 0.48+0.04a 23.3+2.0a
H IR 9.0+3.5a 45.3+1.3a 9.5+0.4 b 0.5740.09a 17.1+3.2b

Z Color index of rind: 0 means all green and 10 means all yellow.

Y Data presented are means * standard deviation. Means in the same column followed by the
same letter are not different at 5% significant level by LSD test.

9. PriE s B R E a8 445 R (103 ££ 12 H 9 HHUES)

RE(9) g (mm) R (mm) e S F7 = (mm)

N Bl 140.0+ 7.6a 64.2+1.6a 63.2+1.0 a 7.0 10.5+0.4a 4.1+0.2a
HH 135.9+10.5a 63.4+1.8a 61.3+5.0 a 7.0 10.9+0.6a 3.7+0.2b

EFE SRPERG%) wEMEERYCBrX)  SiE(%) MERELE

AN | 12.9+2.1a 47.7t16b 11.8+0.2 a 0.49+0.03a 24.3*16a
Bl 11.4+1.9a 50.0£1.8a 11.0+0.1 b 0.49+0.04a 22.7+2.1a

 Color index of rind: 0 means all green and 10 means all yellow.
¥ Data presented are means * standard deviation. Means in the same column followed by the
same letter are not different at 5% significant level by LSD test.
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Tk 8 TR EEERY > MFF4% )T - 103 Nl 2 s ke HI4s S AN 22 12 BisE 13
T~ o L IR P T & S AR » (R L 2R EFE N - HAg A o i 1 K
/DE| 5 il - HIRERECDE] 6 fE > EAHEES - TMEREBRKEBITRET - &
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N

3

7% 10. 102 fEAIfE R Hil 2 e A B4t (102 4 11 F 18 Hi4#R) »
#koh 2

(&M 4R IR) B 4 R (ppm) ; > F
(H 5= 4 3%) £ (ppm)
% 7% % (Cyhalothrin) 0.03 1.0
% 3% #x(Ethion) 0.12 3.0
Wk B #] & 3+ (Pyriproxyfen) 0.07 0.5
(TP?) ) #7 4+ (Chlorpyrifos) 0.07 1.0
(13CA1396) —#& % (Diflubenzuron) 0.01 1.0
1% 85 (Fenbutatin-oxide) 0.11 2.0
%4 Z(Isoprocarb) 0.36 2.0
& ¥ (Cyflumetofen) 0.03 1.0
72 11. 102 FEHIFE H IR & R 8 fn Bn s SR (102 4 11 H 18 HixfR) -
A oh & % e
(£ 48 35 WS R (ppm) T EE
(# 5 4 3%) £ (ppm)
% 7% % (Cyhalothrin) 0.02 1.0
% 3% 4 (Ethion) 0.34 3.0
ot G #| & % (Pyriproxyfen) 0.06 0.5
(Cl?) [ 37 4 (Chlorpyrifos) 0.03 1.0
(13CA1395) —#& % (Diflubenzuron) 0.15 1.0
%1% 8% (Fenbutatin-oxide) 0.04 2.0
%54 & (Isoprocarb) 0.36 2.0

¥ % #|(Propiconazole) 0.05 4.0
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(%48 4 38) sk % R (ppm) D
(H 3% % 5E) £ (ppm)
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(T Ahws) F & % Cyhalothrin 0.03 1.6
(15CA0029) A A4 %+ Pyriproxyfen 0.02 6.5
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th oo B A e
(3% 42 460 3% W R (ppm) T
(He b 4 %) £ (ppm)
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s —#& % Diflubenzuron 0.05 1100
(CKF/‘;M) 3t #.#] Hexaconazole 0.02 (000 7:2)
(15CA00§0) % & & Isoprocarb 0.12 2200
3§ % % Cyhalothrin 0.03 1100
& #% 4 Ethion 0.18 30
(D)eEfFEed:
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Abstract

It blooms on March and harvests after 6 to 9 months in citrus (Citrus spp.), which
suffers pathogens and pests easily during this long time. Averagely, chemicals are
applied every 1 to 1.5 months. To reduce the chemical applies is the most important
thing in the health management in citrus. In addition, improvingthe plant growth with
plant nutrition adjustment technique is also important in the health management. After
reducing 5 pesticides in application in our experiment, the fruits were all passed in
pesticide detecting and the residual concentrations of pesticide were only 10% of safety
tolerance. In addition, the total soluble solids and suger-acid ratio of fruits in
experimental region were higher than that in control region after applying plant nutrition
adjustment technique. It occurs sunburn easily on Murcott tangerine in summer time.
Sunburn protective agent on fruits was developed. The effect on sunburn protect was
better than traditional agents. Manual of citrus health management was published, which
was including plant growth management, plant nutrition and pest management. This
manual could be as the reference for farmers to produce fruits with high quality and high
safty.

Keyword: Citrus, Health management, Sunburn.
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% 2 HIRE AP EZE - BalArB REl 80 LR EEFE 2 &
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Phiel B BRI - e F R AR AEE - SORBWRTFRIRE S RIRE - £28
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FSEEAR iR S8 W B B R A 58 4 » MR MR B E Bl 2 - BIHE
S0 PSR - 1eTH B E Pt KENGE 77 > AFtE LK =
T B 7 o A T R B AL P B S (R R B A R R o BB IR AR o A EE
ZENRE > RHEEMEEET KSR -

e

a

F

BRI IR B e SR

Bk KRB 2 BEER > ol Ao E G EEA 2
Botryosphaeria dothidea (BD-1) El&Z{LixtREL 4~ Lasiodiplodia theobromae
(LT-1) (Ko and Sun 1992; Weaver 1974; Witcher and Clayton1963) - {fL&d H k1S B
BT BEE L (single conidial isolates)  sEBHART » HEElE R RFENE R ZEH
%) HEIEHE (potato dextrose agar, PDA) &} F (1.5 x 16 cm YRS > & 5 ml
PDA) & H By de R8s — R - Wik RIS Al E &N PDA iR (B
€ 9cm) I 5-10 RZE%PE (5 x5 x 10 mm) BHER S ME K2 E N 7? 20-
24°C RHAMRETF - PDA Z 0y B AT E R & 2009 7 B #5203 /7 A1 ~ 209
#ENE (sigma) Kz 15% 3 (RO SEMATRAE) -

HEEAEETESA « BEFALEBEERmIIE 17 M > 401531 © 23.6% H S BUALK ~ 9.4%
FE K G ~ 10.5% 2 o J8 LT ~ 23. 7% (<55 [E] 7K R ~ 25.9%015: v A1 7K Fk FLA ~
40% 5 ZOF AR MR ~ T0%H A2 froF iR A - 81.3%% G i & g
A ~ 50% AT nl MM A ~ 38% 5 41 se BUK /3 BRI ~ 50% = & BU/K 78T
PERIE - 80%IEE RS EIR & AR MM B ~ 62.5%F L8 N E R & R MK -
10%3E TE AT ~ 24.9% 757 5o A FLH ~ 25%%42 ve Al AL K 25% 4 s AL -

ZERHIHDR BN E E 4R R R ZME - Ml ERPE A 2F 2 Buts - BAER
PDA ¥R BN ZER T (24-28C) £2%& 5 K& LUME B ZFTfLgs (FL1£ 0.9 cm)
VI EU B 4 0 By iR o (bl B 2 G800 E BR RS2/~ EAROHIE % » S8 Y Bo 2
ik e o LB EEEA Y 5-100 ml 2 HEE KT o FHECEL PDA FEEEH
Ei& » FiREEE RS 60-70°CHr » PREEIIAEE (5 ml DUT) 2 Atalges]
®AEL FIAELR 9 om BEEFEILT - 001 16 ml > FLR A /= (active
ingredient, a.i.) £ 10 mg/L ~ 100 mg/L & 1000 mg/L & &% PDA AR o i
BEALAR  FHEPEHEH SRR (EL0.9cm) BHENANIIESE Z e kiF
AL BEIMEEE 1 SRE%ER - e NEN LR ERFAEN » 1Y 24-28
CTHE S Kt NEFEKERERK - M 3 I > SABEERK - HIREHEA
RIRNIE o] R EE -
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BiEE F RS

Dtk B 7 o v I S 355 B W /K S it bk E S DL M HE B ¥ 52 - SR a
VIR R Z Rt ety - eh e S sl At (5] & e iy PR AU e 22 & o Bk 2 A I HE T TRk
SR R e R Y B R e SRS - BSETBUSRRE
PRUCHRFAETT R R EE R W Tl > AR PR TR R B 2 2 P EE s

& X%
BRI R B e SR B
PR B BRI o0 Al R 73 i E P FERA 4 190~ Botryosphaeria dothidea B
{EEAEELAT . Lasiodiplodia theobromae © 728 B = A DLEERA NI PDA £55 K
R EERIE w4 = Z HIE Y - BERT agem| » PR E Lasiodiplodia
theobromae DL 25.9%75 v F1] 7K B FL7I K 50% 06 FE 15 1 8 M Tl s S de 4> 12 100
ppm fIHE B 100% (55 1) BHkRBY%E Botryosphaeria dothidea L1 10.5%->

R 117 EHEE SRS PR R I Lasiodiplodia theobromae B A4 £ 2 RIS

ERRE (ppm)
10 100 1000

R Mycelial Mycelial Mycelial

Growth Inhibition Growth Inhibition Growth Inhibition

(mm) (%) (mm) (%) (mm) (%)
23.6% H e AL 497  36.3 21.3 72.7 3.0 96.2
9. 4% % FE /K FE T 78.0 0 78.0 0 75.7 2.9
10.5%F 5% J5E FL 7 9.7 876 1.0 98.7 0 100.0
23. 7% (%35 5] 7K e 7] 73 906 7.3 90.6 6.0 92.3
25.9%715: 52 Al 7K B AL 07 99.1 0.0 100.0 0 100.0
40%TE EF m] R MR AR 41.0 474 34.3 56.0 22.3 714
70% FH B 25 (R ] R 140 7 11.7  85.0 2.0 97.4 0.3 99.6
81.3%32 I Hi R & n] VR MR T 78.0 0 78.0 0 31.0 60.3
50% T/ 8 15 T R PR 11.3 855 0 100.0 0 100.0
38% [ 51| 52 &K 7 Bt 277 645 19.0 75.6 16.3 79.1
50% — &K 53 B R L] 78.0 0 78.0 0 78.0 0
80% 1E B G =R & Al IR MR 47.7 388 20.7 73.5 3.3 95.8
62.5%F % 8 K B & TR ML 23 971 1.0 98.7 0 100.0
10%3JE 5 F| 7K 587 78.0 0 14.0 82.1 4.7 94.0
24.9%75F v A1) LA 420 462 23.7 69.6 0.7 99.1
25% ¥ v Fi AL H 29.7 619 17.3 77.8 0 100.0
25% % v K| AL F 16.0 795 5.7 92.7 0 100.0

CK 78.0 0
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R AT ~ 23.7% (¢ [E] KSR ~ 25.9% 75 sE A KB AL ~ 50% 56 FE 15 m] VR 4
P4l ~ 80% 1 B D15 R & AR MR TR Kz 62,5088 s K 55 R & ] R MR A R B
4 > 1> 100 ppm HIHE B 100% (7 2)

BiEE F RS

L 2012 SEFHE S T AL B /K E YR A S0 - BRI ~ R
At AME > B2 A SRR o &8 R SRR P 1] e e v R & R g Ok
A FEPLEIT RO R0 S 2 s SR HE e nd s - USRI R Bl - e R EhnE
Al B 2 A Y Sl B

iz B SR R BT RVAAR - BRERETS PRI RITR G
T EERE » o g 43 SRESHER 1-3 & (40 AT/ » Bhl R ERIEY) -
TSR 2 AR S E R SR - KR ER - REMEASENE > BFEGH
{EHEHE » BB S 1 AR 43 5RE G0k GBI &SI

7% 2. 17 gt SRR B2 7 B Botryosphaeria dothidea s 4 £ Z AR

SET RS (ppm)
10 100 1000

HEE ZE R Mycelial Mycelial Mycelial

Growth Inhibition Growth Inhibition Growth Inhibition

(mm) (%) (mm) (%) (mm) (%)
23.6% 5 v BLALA 223 672 4.3 93.7 0.2 99.7
9. 4905 JAE i 7K S 5] 62.7 7.8 52.3 23.1 40.0 41.2
10.5%F 5 J2E L7 53 922 0 100.0 0 100.0
23. 7% [5] 7K 15 978 0 100.0 0 100.0
25.9%¢75 73 Fl| 7K F: AL 1.3 98.1 0 100.0 0 100.0
40% 57 3 T R 7 50 92,6 3.7 94.6 4.3 93.7
70% FF L 25 R 5 ml R M A 7 73 893 8.3 87.8 53 922
81.3%%2 15 iR & m] R Mk 62.0 8.8 59.0 13.2 0 100.0
50% e 8 15 AT R 1 il 30 956 0 100.0 0 100.0
38% 9 41 5 BL/K S B e L A 05 993 2.0 97.1 1.2 98.2
50% = FBUK o3 B kA 340  50.0 33.3 51.0 14.7 78.4
80%1E EE 155 R & Al R A 93 863 0 100.0 0 100.0
62.5%F I s UK SR & v R M4 KA 0 100.0 0 100.0 0 100.0
10%3E 72 F| 7K S ] 11.7 8238 7.0 89.7 4.7 93.1
24.9%757 v A1) LA 73 893 3.7 94.6 0 100.0
25%FE T A ALK 27  96.0 0.7 99.0 0 100.0
25% T FI AL 47  93.1 0.2 99.7 0 100.0

CK 68.0 0
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WIBLEL 7 SR 2 - SH4hm e i SR E BR i te Ry B G125 e TS ALY -
MK ERKRY 5 AfRUiEE 12 AXEAREVYFNEEH > HEESRS
i 0 FRIFBHEIEE 5916 - A i HEE - S EE - RS 5 S5 206 2
HE > M EwEREEMRZS AT JTRE4ER RIFRHE -

T T s B E 2F 2 A fal et A M ELE S AH R - DR R l5 B > BhEER T -
FEEHEIAR  EARMETTEM > AR EEE% - BRI EE N 4-5 H={GAR
& RN 6 HRAEF b » ERERVE 2R REIfU AN g EFE4E > MBS
FURNERT » BEGEERE - AfEFE £ KRR EINE - NAREIF > B
FER @ MR AR - BERFEREREE - AFINEEIEE - BUtkis &
R JEETZRERER > IR ERMBEBEER - GEREHEEEH » #ek
F R - AE L E AR MNEEE -

TEHEEZ 270 » 2012 4 4 HETRERER Y E - (537 80RH 4 P&
MFEHEE I ZE - 8 FREEIBE - S8 ai8% 65.3% - 2013 FRE R E i
GREURNE 1 PEHIEEEHEE - 1 FRYEE - o83 86.6% - 2014 4
RERERY W (SREURNA 1 PRI HEE i 5185 87.5% (5% 3) -

i W
BRI IR b e AR

RABREMEENEE L ETEER > hNEREERE » WEH
Botryosphaeria dothidea % Lasiodiplodia theobromae 5 [#E » & 78 Bl A% fiRolk FEFL
B > BB S R EEMRIE T - RS ECVIP THRZREZREBP KT
B = AR agERI B - REREITEER MM - MERLEERIDaRER 0 A
R R E2EER - DIAREKRBR 2 EE -

BAEE F S

= e T AR ES B 1 By P HK B kR LA & - {F 2012 STz bk SRR A
ERZEEEFLRERBE > BEERMAOR 220 H &2 HHT & T R R
EMESUKEER - AWM AREERRA > Pl d REpaRE R LGS
AR Bl S ULKERME T B HE R ATl - (A SR &
SRE R a F VA RCR A EME (BUR 1999) - ZAER m T AL E
EKENRE I Eh (R R E B KGR RIE R - B P SN 3 5 i -
RO - B R AME > BEEREE HEARE=Z Sy e H et
58 0 AE 4 AGRIVETRERER YR - HEinai8R 65.3% » ik 23X
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7 3. 2012-2013 45 e i Al S B e k[ 2R B I 4R 5E B A

HE \FE 2012 2013 2014
T 2 8 26 15 8
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FEHERE 4k 4% 15 18
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el R R 65.3% 86.6% 87.5%
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SEMLFERG > B2 P2 AN Y E LSS SR S SR i R 8% > nRE R g R o
ke HER K > DIEEE e R mE > 8EFF It EE SNz g I
B @t Ei A Sk R EE - 2K GER - PR (R IR HEE 22 b - 20t
X2 HEEEY - 2013 PP HER T EE 2012 £ 4.1 [F2/H
2.1 BEfp o s 2012 4F 65.3%f8F 2 86.6% ° HLEURZ Bk FH E52 2
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>
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FRE R EE EEEE - EEH Botryosphaeria dothidea & Lasiodiplodia
theobromae 5[#E » &R REEEA SRR - BEERES [REAREEIERRSE T - B4
WY RREZIRE 2 SR NE T B A A o i — D R AR
DIFARRZIR E 2 G -
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The Health Management in Lowland Peach
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Abstract

Producing the high quality and safe peach fruit to meet the demands of
consumers by using the cultural practice in the peach health management is one of
important issues for the development of lowland peach industry. Namasia is a new
area of lowland peach production in Taiwan. The cultivation techniques was not
progress in 2012 and some problems e.g. too strong growth, flower bud distributing
in peripheral crown, the damage of peach gummosis disease and the low passing rate
of fruit pesticide residue test were needed to be solved. To control the amount of
fertilizing and practicing summer pruning are the important methods to control the
growth of peach tree. In order to decrease the damage of peach gummosis disease,
some effective fungicides were been selected out and will be tested in farm. By the
effort in advocacy of peach safety spraying concept, the passing rates of peach fruit
pesticide residue test in Namasia have improved.

Key words: lowland, peach, health management.
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