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2 575 (Annona squamosa > A [H ) . B R & IR B 2 B SR R LR
REREEZLER 17 1.0 BEUED(A. cherimola x A. squamosa)iaiiE B 2 B R E 5
TEHERRFHMES 1 1.0- 12 - EHEARESERENER AT E
{EERAERETIE T BRI 10 A A E DR AT E 18.9% » X 20 /4 At
BHER AT ZE 29.3% o RO E MARIE i Ay B - 4 B BB IR A TE
Ml B EPRETH PTG EERIRRIEAE - A EESCHIEALL S0%EE ra 1l i AT 22 1y 7l
6,000 & ¥ i & Az RAN G AL T ZFHNHIRCRIT i £ - 8 LUK ARB U 17k aR
(Planococcus minor) & » [5G SR Ko R R o ik i 5 HAHY HH DR B S R EE D&
REEER R AR AR L DL T B ) % HR T AR R RS
Acaa Bttt DL TPEETIS ) % HRE T e ) TR ) K THE ) R
DLTERER | % - REREREA S8 DUE FIARIZ AR B 50 < feaa ) Ko B £
RASEER @ Hophl ~ BAYRER - BIRE - SRJEYR

B/ Tk
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28 B ORI 75157 B A8 ELFE 25 74152 (Annona  squamosa L.; sugar apple) 5z
JElZUfE 0 (A. cherimola x A. squamosa ; atemoya) » 525 B b 5 i 28 i S st e 2 9
FIMUGE: - RAERSTRER - i8S F2HERREE - TERENREH
FHEEHT ~ AIEROEE T - EHAFRE S IR B ER » (FERLERRE » BRUL
ABED - pEAN » XFEEFEM SNSRI RERER R o B R RE 0 2013 FE/MEE

PTE R R B R R SR S BGRE - CEIFTE A - BIERTSE A
P ITEbT AL 2 B B SRR R LSBT E ST e B R - PRI A
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W 8,807 /NIE - —ERAFEF AL B BB CI/K R E [ 5 2014 FESMS & 9,039 L\MIE » FEZCIH
SN /K SR E 5 2015 FANY R 12,392 AE - HICHELH &M 8 1% 9 T80 » i
3 RIS KRB AL -

F T IR SR T B 2P RIS SR - I ¢ SRR A © ks
HART B B P s A 5 - BB ) SRR R LI T I R A A
SRS s i BRSO SRR B R B ERS 25 58 2L 00 7 A S R T
TE - BRI S - Rt EER ST IR A R R iy s 00
BRI ARSI AN - B IERE S A A EE - [EI0 D S R RN - DR
SR - SBONEEI ) BT > B REA R RS R BT
T RE A A e S I 39 28 7 I 75 M SR VR 38 4 » Al (T S R B
AR ~ HR I S T i TR B PR PRI [ GBS - T RS IE SR D BTELR S A Y
PRHE - 53 A RERFEEVES  /OREE - RS - RaEEHS RN
VI - ST T H N (R T A A,

A 3 NS
— HEEE

(—) EHRE RS

LT S4B 2R 2 SRS BAER R > o7 R EITER R A JUIAR - 2013
FEIIREREREE I L ERAT)IEL 1.0 % - 1.2 5 1.4 {553 31
BRER - MDA REN TR 1.0 (538 BT - BRos 2@ttt - th—&
- 5 HH - FmH 5tk ohlHESEHEREER - &Y - WE - KRB
= EEEPYIEE - 2014 FEHIR A REERRE R ER AR 08~ 1.0 %
Ko 1.2 5% 3 fdm B - DI SRBU T AR 1.0 55 R - 2015 sEEHIR
PR IRLEO) - Bl B i RARLL 0.5 45 ~ 0.7 £ 52 0.9 % » LIS RE R F i
EFARLL 0.9 538 Ryl - 2014 £ K 2015 A JHISR B AR by R B ] 2013 S5
SR -

(Z) B R 5
LL15 A DL R RS AE AR Ry bkt > 2013 47 K 2014 5 BEAR S SREE 51 A1 LA
FEAER(AT)ZRE 1.0 £~ 1.2 5 5 1.5 55 34 > I REURB E#HE&EIRLL 1.0
BRI - SRS EEMERET - B — 18 > 5 EHR - BRH 5 i 0 hEEE SR
HREEE  |RE  WE  WHEREAEETEEPYIEE - 2015 SRR
R R B YRR EETRLL 0.8 % ~ 1.0 25 1.2 (2% 3fdE I DI RE AT
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P AN RS AIR [ - BHERT— S A R B AER - 2 RILL TS 6 flE
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1.ootiletife 200 0L > BPREEE 10 ATF
2 JETERETRR R 400 (57 1 - BREEE 10 A7
3. HIEAMMIEYICEPR)MRE 50 (7 L - EREE 10 AT
4. JEL5(SHD M 20 1% - &b 10 AT
5.25% A s AL AL AARFE 1,000 % > EPREE 10 AT
6. 55154H -
oot lg - JETEREET - HIRA RHEY KA E RSN ERIRTE SN 2 K
AFEAH 12K RAFRIAREAH 2 2K > 3t 6 K 0 BERIMERTATHEA 1 2K - slERiRse
EERESERRGT - 3 B > BEE I FRE 9Pk - A SRR . -
ST (SRR e ~ ARE ~ B 87 85~ 855~ R BRI ES(E - -
B85~ B B B 3 B RRE W ERE - EARE(EGRIMERI BT H
AR R EHERETREL -

O LEREIEHERREENTE
DI EAR 3 SR MARR R bt - B oy By 1. BRI 10 A TRE
HORE R 2 AT EE2HERHEHE 1 SRS HERE > DUTE]) © 2. FRRIEH 20 A AT
BRERL R 2 A EEA0RE 3. BHRAHE G 2 B2 H0R - SRoe 2 Em R
af o HET 3 M - 3 EHME > BEE SR - HEFH UM RIS E TRGE

REWANESR -

(M) REEAREZ R ERAR
LA - 7t 2012 422 2015 SERUCES SR E R E - Ee WS S A - I
s RSN ELATA R R ZEEA -
2. BEER - RERTTAGRE R FEE - KRR - Frdl - B 5RO
SR PR A SR R E LR RS ABIBER N R FFRIE - A&
T HERHET T BRI DA A o B R DU 4l > R AT Z it

i
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155 (Potato Dextrose Agar, PDA, Difco™, France)-EAiiss o ErEswmEM: - DIE
£ 0.5 cm FTFLEs I E 4R > B LUERIBTFASMT A O 2 F 7 i BB AR SR
HEER > WE 28 CAERF - & 3-7 HIRANEAmHE - EEAERIRFER PDA
RHA RSP > % -

BARAESE - B4l b PDA RFERAZEMR 0 DRI TFLEs BV B 4508 - B
R BN & ERES(FIRSTEK MODEL TG-5, Temperature Gradient
Incubator)(12L : 12D)N » JEEEEHR 8°C ~ 12°C ~ 16°C ~ 20°C ~ 24°C ~ 28 ~ 30
C ~32°C ~36°C Kz 40°C - #% 10 FEA[ELESE - SEF 3 B » 7 HEERELE
RHERE -

4. ENEEBE © DIRITIROESSCE AN E N SER 2 11 FHEEREI TR - #F
4Rz PDA 2 SHIEERE - DLEK 0.5 om FTFLESE 4R HE - B2 B
<~ PDA EFZ Mo - A PSSR 2 PDA B2 RS R4 » FE T 28°C AR
BN SR 3 HKE - 7T HRENESE RAR B IRAEE Y Figt R
JERES AN KIS

SRR SR S

x 100%
R R 7 AR B

TR (%) =

(D) BEEAR M N5 EbEE
1.8 FEON: Dl o fhamdR(me i w2 E R (A PR A =] Hh dne i fE 21.5 cm x 15.0
cm)FE A/ N EERGERELT) - FESE K 150 cm » AR EAER - ZH
FEEE(2 pR) ~ BEEFATRE » & 2 HPEE N > FREKE 4 7 o [EUEHEY - &
TEZEHERBA > #olERE RS EVEEEE -
2.7 kR E B E
(DT rrezlig « 25 ARG FE S0/ tas (Planococcus minor) Al 2 3%
ENERBEREREY  EHAFEGEEYEGH 100 gL Bk
(Spirotetramat, Bayer Cropscience AG)7K5&7 2,000 £~ 2014 .6 H 24 H[FE 1
Ko AZHASY 2014 429 H 23 H ~ 10 A 23 H & HATIEEER 1 2K - HIR4H
KIEE - PERERRE LB FUESTE 200 (#REH/ kamad EBY
QI E © WERE SRR 2 rakes  ATEIREER B g R e E
FHENY4H o B e A /et e FE R o

) EFNRERBRBAMEZLER
15 2012 £ 28 2015 SEEkk 2 b AL SEIR Rl BR S SR s BB - TR (o
RITEI kA G E M B -
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2013 FE IR 7 F R RS 22 (R 1) - 2014 RN SR i)
NI R B 8 & L e AR 0.8 » EREURNERE SR E W ER
AEEER DL HERIRE 0.8 5E 5 568.9 - BB FYEIRH (T #H AR
1.0 {#) % 481.8 9(3% 2) - 2015 FEE IR FERIE R ELD]  SREURE RER D 2
TEPEREIELL 0.5 R EE & (537 5 681.1 g)f THpEEIELL 0.9 £7(596.0 g)
H 14%(F% 3) - SEMEHEZRE - PHRE 2 A EEIPY) S E i B ] 7 5
AEE > RE 23-4.0 RiRF - 2 alIEMEE Y/ 24.1-26.4 °Brix Z[#

1. FA O H)2013 - = IR A [F 9 R B R o E A

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

2013.
iz T RE 2 RE KRB 2 AMEE
(EHEE - REH) (9) (cm) (cm) (day) T4 (Brix)
1:1.0 584.0at 10.8a 10.8a 4.0a 26.2a
1:1.2 538.9a 10.5a 10.5a 3.9a 26.3a
1:1.4 561.0a 10.7a 10.7a 3.8a 25.8a

LE M2 SR 0 FARE S%EEE/KHE (LSD test) -

% 2. FHROKHEN)2014 FEEIRAFEEREZREWEHE

Table 2. The quality data of sugar apple fruits from different fruiting number in summer

2014.

i RE R rH R E AT E
(EEE - REH) (9) (cm) (cm) (day) TE)(Brix)

1:0.8 568.9a 10.8a 11.0a 2.4a 24.5a

1:1.0 481.8b 10.3a 10.4b 2.4a 24.1a

1:1.2 491.4b 10.9a 10.5b 2.3a 25.2a
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% 3. T (K HREM)2015 FEEHHRAF R BZ R EmEHE

Table 3. The quality data of sugar apple fruits from different fruiting number in summer

2015.
a2d RE Rk R WONKE 2 mE R
(ERpAEE - REHE (9) (cm) (cm) (day)  2¥(Brix)
1:05 682.1a  1l.4a 11.5a 3.2a 25.52
1:0.7 648.1ab  1l.1a 11.2a 3.5b 25.1a
1:0.9 596.00  1l.la 11.0a 3.0a 26.4a
2.5

2014 FRAINRAERREE - RERTHFRHEEERAEE (R 4) > 2015 F££
IRAERRER - RERHE - KRB 2 IETEP Y Fm B 2= R A
SREESTHY 519.8-551.9 g(F 5) » RE VY 7.5-7.9 KF > & a[IEMEEIZAI M1
24.3-24.9 °Brix [t °

A Fp P OKERMN)2014 FESHRAF S RBZ R E wEHE

Table 4. The quality data of sugar apple fruits from different fruiting number in winter

2014.

iz P RE R RE HGAR S 2 n] A
(F#EE  REH) (9) (cm) (cm) (day) T (Brix)

1:1.0 481.0a 10.3a 10.1a A -

1:1.2 459.1a 10.3a 10.0a - -

1:1.4 453.0a 10.2a 9.9a - -

! R £ 78 H (data missing) °

% 5. Hapi (R HFE)2015 AR AF R B RE L EHHE

Table 5. The quality data of sugar apple fruits from different fruiting number in winter

2015.
e RE A& RE MOAKE =n A
(ERpfEE - REE)  (9) (cm) (cm) (day)  J¥(Brix)
1:1.0 551.9a  10.7a 10.9a 7.5a 24.6a
1:1.2 536.4a  10.5a 10.7a 7.9a 24.3a

1:1.4 519.8a 10.8a 10.6a 7.9a 24.9a
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(D) B nE R

AR 2013 ERFEREMRRN S RBEEEEE ER - DIEREARR
PLLO & Ay 731.3 g DIEERERIAREL 1.2 R (lFy 674.4 g(3 6) - 2014
FIREEM 1.0 & 15 HmBFAEEER > 1.2 Eohl B m a2
o DISIREH(E R ARIRLL 1.0 )&= 639.1 g » R/ EFAERIRL 1.2 4
Ry 62129 0 DLERRERARLL 1.5 (Fi (KA 592.4 (% 7) - 2015 MR ELH]
FHhn B AL 2 - REMRE - AR =AM B S B 2 5
AR IREH 9.2-10.0 K@ 2 ulIEMEEEY)/ L 24.5-25.9 °Brix 2 [H(F
8) -

% 6. EALREN 2013 A E R R R E W EHE
Table 6. The quality data of atemoya fruits from different fruiting number in 2013.

a RE R RE MAKE =EEMEE
(EFEE - REEH) (9) (cm) (cm) (day)  JEZI(Brix)

1:1.0 731.3a  13.3a 11.2a - -

1:1.2 674.4a  12.8a 10.8b - -

1:1.5 694.4a  12.9a 11.0ab - -

= 7. BAUED 2014 FAE R R RELEHE
Table 7. The quality data of atemoya fruits from different fruiting number in 2014.

i RE R RE WOAKEL 2 aatELE
(F#fEf - JEY) (9) (cm) (cm) (day)  JE¥I(Brix)
1:1.0 639.1a 12.7a 10.9a 7.5a 25.4a
1:1.2 621.2ab 12.5a 10.6a 6.9a 24.5a
1:15 592.4b 12.3a 10.5a 7.3a 24.6a

% 8. AL 2015 FAE R R 2 REmEHE
Table 8. The quality data of atemoya fruits from different fruiting number in 2015.

e RE RE RE AR AR
(ERpfEE - REE) () (cm) (cm) (day)  JEV)(Brix)

1:0.8 7482a  13.6a 11.3a 9.8a 25.9a

1:1.0 73492  13.3a 11.1a 10.0a 25.6a

1:1.2 747.1a 13.2a 11.3a 9.2a 25.4a
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(—) B EME R e E 55

RERRE R » B REE IR R E A = EIR S » Y 2012 S5 F ok
% 1,000 f&784 3 JCEITHTEER > AIUGEWKIE - FRARE s LA RMR A 3R 2
PR EARRAIEECURBE - &E4HER ST BRG]\ 7r 5 i 8§ (Cylindrocladiella. spp.) 5z 3%
e LAY &S (Fusarium spp.) IR IR > DAUIE AR TR R M RIS
SRR - FIETIE 2 FEREDUR R AT RE R SRR - RIS g5 1B T U76E
(e %9 -

QEPREN 138 AR RS B i T T2 B i AT LIRSS RN LI Bk T
AR S BN 0 SRIIEGHERENGER 9) - SEREBESITEREUR > =
{EHEPRZ R Bk ~ §5 - BB R TR S BRIER EIRE - KPR ER1S
F{EER 10); a2 fmE TN g 28 e e M AR EE R ERTE - A
TEAG I ATEE R R B BB B R > RETRREES R EEE R (b BrRE R
MR AR EEE R EERHREE - EEiarra bR RV -

% 9. #AEECHRZ IR E TR EE2EH T

Table 9. Soil analysis of atemoya garden with chlorisis.

AWE  AREE  SCHREST  SCHAESS  SCHAEEE

T A pH

% e (mg/kg)---------=-==-m-m---
FHEE 5.2 3.3 434.7 255.1 1,572.7 152.0
£ 5.3 2.8 412.6 261.8 1,485.2 162.4

2%5(H 5.0-6.8 >2.0 50-250 200-500 1,000-3,000 50-200

% 10. #Ew(BRR 2 BRI =& 2 i

Table 10. The plant nutrient elements analysis of atemoya with chlorisis.

TE AR AR E1(%) (%) (%) £5(%) #£(%)
EHE 3.15 0.12 2.29 0.88 0.25
=blE 3.28 0.11 2.45 0.75 0.22
SEH 2.7-3.1 0.12-0.15 0.6-1.3 0.8-15  0.25-0.45

& 2013 = 7 AFEEERE(LIFT - EHEEE L v m B R A (b
W5 Hepm B 2 fE R EEERNEEE IR fE[F5 8 HI &Ry » R
AEMRE(EEE © FF 9 A#E > FramBE R IR 2 AR i (bR g > Alge
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NHEMREWRE A& - FTAESER SR - B REEARGI(EF 12 HiHE) > 8§
TE RSP pE R IR AR PR IR s B (R 11) - [R5 12 ARTE T 23R Soidd
REURHIRE 280 ~ $5 TR S BER SR IEEER 12)  BUMEMRMERE LA R
o G IS BRI e AR - R e s (bR - (HE 2014 3
o sBaRE A P 2013 R A TIRCE(E 1 - [E 2) -

-

11 = bR R E R B & 2 ke B EE SR A (BRI © %)

Table 11. The yellowing rate of atemoya with chlorisis by different treatments.

tEREALEEEE (%)

i FHIE H 20134E7H 201348 H  20134F9 F 20134F 12 H

oo g 22.2 0 0 0

JESAE I B 0 0 0 11.1
TEAEGWMEY 22.2 0 0 0

FEILEY 33.3 0 0 0

R 0 0 0 0

EaficE 55.6 33.3 0 33.3

% 12, w bRV R EEHE G 2 HR SR TR BT (AL © %)

Table 12. The plant nutrient elements analysis of atemoya with chlorisis by different

treatments.
= EITEAE %)
PR IRIE H 3l gk bl 5 %
GRYH 2.96 0.18 1.51 0.88 0.24
[ HE I FR 3.05 0.17 1.48 0.91 0.23
TEAEEMEY 2.89 0.19 1.40 0.76 0.26
A 3.12 0.18 1.63 0.89 0.25
TR 2.98 0.18 1.58 0.98 0.24
HG4H 3.02 0.19 1.38 0.84 0.18

SEH 27-3.1 0.12-0.15 0.6-1.3 0.8-15  0.25-0.45
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1 4w b2 AR E Y 2013 48 [& 2. 845 {b 2 RAVER R E ) 2014 4

3 A 17 HGw b 3 H 24 Hfm=tiEe
Fig. 1. The atemoya with chlorisis showed Fig. 2. The atemoya had been with chlorisis
yellowing leaves on March 17, showed normal green leaves on
2013. March 24, 2014.

O LEREIEHEZREENTE

AR EELAR ) S M 2 e d s ROR B IR A S SRR 0% 13> 4%
AWESE - IEANER - DRI & B SRR S AR ELE 20
ONTE o MHERMEERACR 2 A i B s 0 575k 1.8% ~ 139.9 mg/kg kz 131.1
mo/kg > i {EHEAEEAER IR ) B 2 > TIRATRE &R - TR - +
SR MRS S B A - 53Ry 1.2% ~ 113.8 mg/kg K 121.4 mglkg - Jif HIE &A1
BHE R 2 HIRAC TR E R E M LA E B - i B SRET - L%
AWE SR REZRERAAWECE - g REARE N EETREE -

AT 7 RO B RS TG R AIER 14> BEF R - 0 ~ #1128 USRI
e ATERE 20 A7 - WHEFAEEA0R 2 AT mBEERS © 75k 2.93%
0.22% ~ 1.76% > [M{E N LERHER 2 e B el > B/ & - B~ &5
Ry 2.75% ~ 0.21% ~ 1.48% - Jifi HAWMENCHEHE 2 #H S5t R a8 BENER
FEERHE R EE - T8 T aE R EL LR TSR R AT AP » FRY BRI R
BILRGENRERTT > B ESHEENED - AItERELRARESER
& > AECE M AERTR > B T RORACRE YT > TRTHIERIFIARER - s hntase
HEILRBE

ik B UBIRR ST ARETE 20 A7 - WHEAEE20H 2 A mE
Fiim o Ky 1.5 A M IRHE AL A0R 2 A e B E R (K & 5.8 DT (&
15) - Jitt A B AT B 2 Bk & B (B Ui A (LR AR R B - BEPR A i
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% 13. ANEAWERR R & R E IS w2 e o

Table 13. The analysis of soil nutrients on sugar apple by different organic fertilizer

application.
e pH AHeE AR STHAMERR  SORMESS  SCHAMEEE
I mg/kg------------------------
100F+2CF 6.20 1.4 115.9 125.7 3,525.6 110.7
200F+2CF 6.35 1.8 139.9 131.1 3,464.1 111.0
2CF (CK) 6.25 1.2 113.8 121.4 3,299.8 111.0

OF: Organic fertilizer, CF: Chemical fertilizer.

* 14 AEEREEEEHEZ & REERSE TR 'S

Table 14. The analysis of leaves nutrient on sugar apple by different organic fertilizer

application.
R Al gk # 5 2
.......................................... 0/ === mmm e e e
100F+2CF 2.88 0.22 1.69 1.57 0.27
200F+2CF 2.93 0.22 1.76 1.60 0.27
2CF (CK) 2.75 0.21 1.48 1.43 0.25

OF: Organic fertilizer, CF: Chemical fertilizer.

%= 15, AEAREICHEE 2 F5 A R E R EE

Table 15. The yield of single sugar apple tree by different organic fertilizer application.

JiE B TH H HBEEE(T)
100F+2CF 6.9
200F+2CF 7.5
2CF (CK) 5.8

OF: Organic fertilizer, CF: Chemical fertilizer.
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(—) REE R EZNRERMART

LASERER SRR SRR ER

BRI HX By E 5% (Phomopsis anonacearum)10.3% > SJ&EH

£y 86.4% -

& JE A (Collectotrichum gloeosporioides)

(Botryodiplodia theobromae) 2y 2.3% Kz 5424 (Phytophothora nicotianae) £ 1.0% -
FRIEREL 6 HiRa] R 7 B NRIFERITE R dr 33 i - B R E R E A K EpE

Rl o S S Ay i H A IR e B
2. 75 FRIE TR 5E

REHARR  DRERERE -

(D)FE AR I 5 HErR © RS S RCRERE KR L2 13 PR 7

R TR T

Horfr CS10 ~ CS12 “FREFIRACE R BRI T I

CS11 oy i 5 e Z= R 2 5t iE R > Hik 10 SRER S s REH 2 5ERE

STEREFS 2 (3% 16) -

% 16. FEHHFIEM 13 POy BEbr Z AR

Table 16. Thirteen isolates of anthracnose from Annona spp..

EIRASE ZF F (i) FREEHH BE
Cs1 FIT(RE) 2T (A)
CS2 BHIH(RE) 2R (A5)
CS3 BIHF(ERE) 2R (A5)
CS4 BT (ERE) ZRMFSEE
CS5 BT (ERE) ZRMFEE
CS6 BHIH(RE) i B 7 T A
CS7 BHIHT(RE) Ak 4P A EAT
Cs8 BHIHT(RE) PN NG )
CS9 B (RE) ik B A A
CS10 B LR (SR ) B E BN (EEE)
CS11 T (EER) SR E B (BTE)
CS12 BRI (B2 ) B AN S A (BEIE)
CS13 BT (RE) BT B A

@)EEA RS  BRSEREESERZREHE R 17) - IR 16CLTF » 32°C

PLEZESERBERZARE 3 A7) EHRESERIMEN 20-32°C ZfH
R RORIE Ry 28°C 0 i A0C R AL & -
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Q)= EERTAI « IRTTIZ A S S E R E 2 RUSRIE R Z 11 SRR TR - ¥
ISR RAHNRIATER L S0%EE e i i BRI A 6,000 &l » A Ey 25.9%
R oe /KR AL 1,500 % Ko 7T0%HIELZ (i al 2 M Al 1,000 f&5 (3% 18) © fRJH
AT SEEFHIHI=REL S0%EE v i i TR R 6,000 {2 ~ 80%EH5E ) 5im &M
TR 400 £ > K2 80% RIS /K o A B R 500 % 3 fdin 722 100%3{IFHIER (%
19) - AR NSRS SRR B S E R TR - REMERE s R SR AR 2 1
TERAEE - $E5L7H ReSm EE 2 R4 R TR ([ 3) -

® 17, BHRIER 13 PR BEPRI 10 A EDEE N2 7 RAERBP
Table 17. The growth on petri dishes of 13 isolates of anthracnose from Annona spp. in
10 different temperatures at 7th days.

EE 8C 12C 16°C 20C 24°C 28C 30°C 32C 36°C 40C
CS1 020 063 193 377 590 730 473 187 0.00 0.00
CS2 030 1.27 327 550 6.03 800 7.07 450 047 0.00
CS3 027 127 320 487 660 7.70 583 363 027 0.00
CS4 020 140 337 533 6.60 7.07 617 4.87 047 0.00
CS5 030 1.67 333 490 7.17 783 7.03 357 150 0.00
CS6 020 097 287 500 567 800 7.33 530 073 0.00
CS7 037 153 340 523 727 793 693 427 000 0.00
CS8 043 193 390 587 657 780 6.80 533 033 0.00
CS9 030 157 333 583 750 800 7.93 567 077 0.00
CS10 043 170 277 380 473 6.03 537 383 0.00 0.00
CS11 047 210 480 6.17 773 7.87 767 670 120 0.00
CS12 110 223 330 473 650 7.03 6.10 3.17 0.20 0.00
CS13 0.67 200 417 613 7.03 7.80 6.67 430 0.37 0.00
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R 18, E S SRTE L A S OB 11 Fl 3 13 ROy Bl IR B 4 2 RN R 2 2 3R
M5

Table 18. The efficacy tests of mycelia growth inhibition rate with 11 registered
fungicides to 13 isolates of anthracnose from Annona spp. (in vitro).

Inhibition rate (%)

CS CS CS CS CS CS CS CS CS CS CS CS Cs

*
Treatment  MOA 1 2 3 4 5 6 7 8 9 10 11 12 13

Thiophanate-

methyl 1,B1 100 100 100 100 100 100 100 83.7 97.9 88.1 81.3 97.6 100

Prochloraz-

manganese 3,G1 100 100 100 100 100 100 100 100 95.3 100 100 100 100

Tebuconazole  3,G1 100 100 100 100 100 100 100 81.8 78.8 100 96.3 100 91.3

Azoxystrobin + 11,C3+

Difenoconazole  3.G1 85.9 81.5 76.5 76.5 100 79.1 100 78.8 75.6 100 76.8 83.2 85.7

Azoxystrobin  11,C3 31.2 19.1 20.0 23.8 38.9 19.4 61.2 18.8 3.539.4 -4.0 35.0 19.3

Pyraclostrobin  11,C3 55.9 33.2 31.5 37.4 89.5 35.7 100 55.4 50.6 72.5 -4.0 100 30.5

Trifloxystrobin  11,C3 20.0 13.257.6 7.4 32.3 8.6 43.6 54.8 38.8 72.8 60.2 70.7 14.0

Cyprodinil+ 9.D1+ .1 253859759 100 88.0 100 91.7 79.7 96.9 100 74.3 77.9

Fludioxonil 12,E2

Mancozeb M3 100 100 100 85.3 100 67.1 100 100 82.4 92.2 73.4 545 46.7
Metiram M3 88.2 44.4 100 34.1 100 36.9 51.3 73.2 17.6 57.2 41.0 455 32.7
Iminoctadine

tris(albesilate) M7 93.2 58.2 54.4 59.7 100 100 100 91.1 88.2 43.1 100 100 100

*MOA: FRAC code number and Mode of Action Classification prepared by FRAC 2016.
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Table 19. The inhibition of spores germination rates with 11 registered fungicides to 13
isolates of anthracnose from Annona spp. (in vitro).

CS CS CS CS CS CS CS CS CS CS CS CS GCS
1 2 3 4 5 6 7 8 9 10 11 12 13

Treatment MOA

Thiophanate-

methyl 1,B1 100 65.7 73.6 72.4 100 71.0 100 45.2 100 44.5 22.3 66.4 72.7

Prochloraz-

manganese 3,G1 100 100 100 100 100 100 100 100 100 100 100 100 100

Tebuconazole  3,G1 100 65.3 74.3 68.1 100 77.1 100 77.9 73.8 100 87.2 100 76.8

Azoxystrobin + 11,C3+

Difenoconazole 3.G1 74.1 785 75.4 76.7 71.0 76.3 100 72.9 73.8 100 100 78.8 74.1

Azoxystrobin ~ 11,C3 33.9 20.8 28.3 26.1 37.3 48.0 41.2 36.8 31.2 32.8 9.2 30.8 23.2

Pyraclostrobin  11,C3 81.7 60.8 59.1 51.0 65.0 83.5 100 64.5 65.4 71.3 36.9 79.1 55.3

Trifloxystrobin  11,C3 37.5 24.2 24.6 21.0 34.4 53.0 40.4 35.1 28.8 27.9 12.8 33.6 24.9

Cyprodinil+ 9.D1+ o ) 25 9 76.8 73.9 100 77.8 100 83.9 76.2 100 83.3 82.2 75.8

Fludioxonil 12,E2

Mancozeb M3 100 100 100 100 100 100 100 100 100 100 100 100 100
Metiram M3 100 100 100 100 100 100 100 100 100 100 100 100 100
Iminoctadine

tris(albesilate) M7 100 55.1 58.3 52.9 100 100 100 100 65.8 24.5 100 55.1 100
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Fig. 3. The spore shapes of anthracnose from Annona spp. were treated by different
fungicides. A. Prochloraz—manganese, B. Mancozeb, and C. Metiram.
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common mealybug species on
Annona spp.. A. Female adults and
nymphs, B. A newly emerged male
adult.
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Research on Health Management of Sugar Apple and
Atemoya

Shu-Jen Tsai', Po-Song Lu?, Shu-Wen Chiang®, Chi-Chung Chang’,
Chun-Chi Lin°, and Yu-Tzu Hsu®

Abstract

The treatments of remaining fruit quantities of sugar apple in summer and in winter
from the trunk circumference multiplied fruits 1.0 time, the remaining fruit quantities of
atemoya from the trunk circumference multiplied fruits 1.0 time to 1.2 times. In the case of
low soil organic matter content on sugar apple orchard that applied the same amount of
chemical fertilizer, a single plant was administered 10 kg organic fertilizer would be
increased production 18.9%, up to 20 kg organic fertilizer would be increased 29.3%. 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 to inhibit the mycelia growth and spore
germination. Passionvine mealybug (Planococcus minor) was the most common species,
the strategy of mealybugs control should be aimed to reduce the primary population density
and fecundity 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 insecticide or miticide.

Keywords: Sugar apple, Atemoya, Remaining fruit quantity, Anthracnose, Mealybug
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