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Bl SREEFEEmRRAABAARIMAE (HFEHA —T2HE)
Fig.1. Map of 6 forecasting plots of banana black sigatoka in the Kao-Ping
area (approximately 1,000 ha/plot ) .
(=) ALEBEB Ak

L4 (B 7~10 R) A & TR0 25 kb & & R 4w AR 2 B4k 10 & 4 Stover”
EopBRRERH (448) AERRBH  HERERAFC - BFEA T
SHIMEEBRTER (RNTERSERAZIER ) BMAEREEZIRE » X
FIBTR 2 BBy iR

2RTHRERABBFEERE  RERAEZIL T2 HAAFTOHER BT/
R ERATZ  HTARMBRE T RAIR20 B> ERHER TAD Ik sEabk
Z R BERRATF S

3ERARRERAL  BRAAE  BEK 10K hiciE M ELRBH
UtEERMRR (A ERMxA LA E ) BRI TR - ER
FIE o

(Z) RAAHAR: ERREBNBZALNIE > 5—A 2% LEBRME
L BEREBRN AN PFHERNAA c AR BZR Bk RAEKET
BlPs B B R ERARBRE TAMZ M -

(W) BHXKEERSIH - BERANEEREIRERLTH > RAKEHERA
T B TR R ESH  RRAFTOCERBRETREERRE > RARET N
Flmm B ~ FRA - ARABRHEHBARRER  HEEHEFHEES R
e (B#) BEHREF - REF AT IR -

=~ B

3
4L A B R A4 - www.banana.org.tw  e-mail 13 4§ © tbri@mail.banana.org.tw




% ﬁ ‘%‘ r_f“ zﬁ % ﬁr Taiwan Banana Research Institute

904 B R AWM ERAE RS 158  TEL : 08-7392111~3 FAX : 08-7390595

(—) BEHBTEFZPE  HRRZyARTFRA G A REL LB
AERBE TR 2% A R BB AR L B REIRE > PARENATET
BArEEA L > 0 12~36°C (HF2°C4) 384k 24 hth o EBMEET 3T 200
(PECAS SR SEER o S

(=) BFEEBEE T e R b P AR (1) RABKXEY (KA M45 -
L8 AF » B 6 2 FF  th RIB 72 MR 0 K E 30 AF/AE) 0 (2) KA
RET (KA MA5~ 18 AF - Bk 10 A ME) > (3) RAREH R
TR (RAEBKXES : B4 03 NF > 554 10 2F/2¥8 ) (4) TECTO
(64671) (TECTO 0.3 5t > gty 12 2 FH/ 2R ) FRF B A fLme sy 33
BERZHEHR o HRERY 1 ME > BREZX-EFR > BERY 160 #
IUAREELHBE > 5498238104148 °108278 11 A 10
B 11 A258 12 A7 83%% > 236 R > LHMAETLRIEE EHZH
VEiE i

(Z) X T RRHELCEMNZIEETRR  AXRERSAE T P HEHM — &
FRZEAEEY 164 B RALKE Y BRENEARREL — 284 H

EHRTRERL -

X

—~ EmE B A RARGIS

(—) ¥ mARARBEEN  tAYaut  EpifiMsnng (B 2)
C B F S IBPE Y FREOMFARA M B BITHEXEBEHEIAF 1
ERNAFORME—REETE - BB LA T8 FLBREAZERE HI
» RE|RIRr EdR 0 REITBEIHE NV R ER BT HCEHEZLE > MR
EIES M B o
WEMKRELAERL WANATOAOZAA TN Apimsiem (B 2)
M BER LX R mEIERENS  LEARM B PR EHRH B 25 E6 AR
c WA FE UL BRRERS BARAFOCARILATALBEGE—REE
Gk o HERRERAEMEER > ARZIEASHNT A LEEF aED
REERE  FHRRAMEEEE L S84 3.1% BR55% £iB 4R
HEG o ARZLBEREOCHKESNMBHETHE > HEXERFHEERN 1
At a8 9k (HLERZHEZESLI RREE) ETFABEHK 66 F8 AZ
67 2 AR BMZBEYN TEH  REHRERBELABHHETINL |
c+—RATHUE RETHE (B 3) HIRMEEL 12~19C2 M » £k
RBREBEET > $RARAVHMBRREINTERARE AR T AL > BHEF X
BAE (& 3) A EHENE 10 AL KRB EHE G > FRAI PR
11 R FaRHhER ERRAEEL@H LI o REEBENBHEERE 4
R FEFEAS>ANANLATALB A+ LB~ F+_AwA -t —AH=
B> WRBEZERREEwE2-

4
LA EM R AT 44E C www.banana.org.tw  e-mail 1% 4§ | tbri@mail.banana.org.tw




% i? /ﬁ‘ /ﬁ % Pﬁ' Taiwan Banana Research Institute

904 3% i%ﬂ,&ﬂéﬁﬁi%ﬁ g2 #713% TEL: 08-7392111~3 FAX : 08-7390595

%1 66/67T FESRANEEEEMBEH LU REREMZEEAEER

Table 1. The effectiveness of fungicide spray for controlling banana black
Sigatoka in Kaoping plantations during 1977-1978.

188 & Bl | 3E.0 | £0R |3 | B R | RiE | S

R

: 43
A3 i

8 Wi | 43 | 47 | 43 | 44 | 58 | 59 |53 5.7 5.0
A EEH | 43 | 47 |42 | 44|57 59|53 5.6 5.0
T prE# | 43 | 4540 | 42 | 54 |53 43| 5.0 4.6
4 | #gmam@® | 0 | 0 [23]07]17] 0] 0 0.4 0.6
9 | #E#H |89 (84|80 8487|9186 88 8.6
A| Z## |89 |82 |77 |82(85|90 84| 86 8.4
T | prE#H | 86|60 |58 6871|7865 71 7.1
4 | gmam@®) | 0 [ 23381923 ]1.1]23]| 23 2.3
10| ##E#H | 11.6]108|102]109|11.9|11.6|10.6| 11.4 11.2
A| Z## |115]105|9.6 |105]11.3|11.0[10.1| 108 10.7
T pEE# 100 79 | 75 | 85|83 |88 | 79| 83 8.4
4 | #mam©®%) | 09 | 28 [ 59 |28 |50 ] 52]47 | 53 4.5
11| #E# (134123121126 13.5|12.8 (124 | 129 12.8
A| E#®# |132]120|11.5]122(13.0|124[11.9| 124 12.3
T o fEE#H 12293 |87 101 87 [100] 94 | 94 9.8
4 | #gmam) | 15 2150|2337 ]31]40] 36 3.9
12| ##E# 143132132 ]13.6|143|142[13.6| 14.0 13.8
A | E## |142]13.0|126|13.3|14.0|135[132| 13.6 13.5
T fE#H 13197 |97 |108|11.4]109|108| 11.0 10.9
4 | #gmam) | 0.7 | 154529214929 35 2.2
1| #%E# |145]13.8|13.5|13.9|144|14.1|13.7| 14.1 14.0
A | E## |144|13.6|13.0|13.7|14.0|13.6|133| 13.6 13.7
T fE#H | 133(105(104 114117109114 | 11.3 11.4
4 | #gmam%) | 0.7 | 14 |37 2128 [35]29] 29 2.1
2| #EH 136121137131 (124|144 114 127 12.9
A| E#®# 131119112 ]12.1]122|136[11.0| 123 12.2
T ofE#H 123199 ] 93 105(10.7]10.6| 89 | 10.1 11.0
4 | gmam@) | 1.1 | 153219 14]60]37]| 37 2.8
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Table 2. The dosage of fungicide used for each spray cycle for controlling banana leaf
sigatoka during 1977~1978.

ARTAR | EAEIAE (AF/2H) Dosage (kgha)
- RHRE %= oh ok B
Aircraft spray Ground spray
£ — X 1.8 2.6
# = X 1.6 2.0
£ = X 1.6 2.0
% mw % 2.2 2.2

YRR G FEREREAANEL HEERRERS  EBEF
HRZ KB RBBEN

*Due to the outbreak of banana leaf freckle, the wet formula with a higher dosage of
fungicide was adopted accordingly.
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Fig. 2. The frequency of the number of functional leaves and healthy leaves, and the

percentage of leaf spotting at Kaohsiung and Pingtung plantations during the years of 1977
and 1978. The arrows indicate the time of each spray eye cycle.
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R3 REEKREAMERREAELELR (FAMR8 )
Table 3. The rate of leaf unrolling of banana plants in Kaohsiung and Pingtung
lantations (days interval).

RE—hA#MEMEIR

No. of days for emergence of one leaf

ANH | KA | A |[+—A|+=H| —A
Aug. | Sep. | Oct. | Nov. | Dec. | Jan.
2 %
iJ L 70 | 66 | 70 | 97 | 11.8 | 135
Kaohsiung
.f# ® 6.0 6.2 6.6 8.4 10.6 | 12.8
Pingtung

FEA.
ﬁij_{_:a {mm}
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B3 HEMLENNTNFAAET_AZRERREELER -
Fig. 3. The rainfall and daily mean temperature during the period from August to
December of 1977 at Chi Shan station.
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Fig. 4. A comparison of the effectiveness of banana black sigatoka control
in Pingtung plantations between 1977 and 1978.
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Table 4. The effect of temperature on spore germination of Mycosphaerella fijiensis

var. difformis.

® & (C) HEE (%) BHEERE (1)
Temperature (C ) % of cermination | Length of germ tube (p)

12 0 0

16 8 20.8
29 62 40.0
24 92 44.6
28 95 45.1
32 51 36.0
36 0 0

A 24 NBF4% R
Measured at 24 hours after incubation
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Fig. 5. A comparison of the effectiveness of banana black sigatoka control
in Kaohsiung plantions between 1977 and 1978.
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k5 BHEARERRBRTHEEERRBZHERLRILE
Table 5. Comparative efficacy of different fungicides and formulas
for controlling banana black sigatoka.

L 38 B Items
EEERASTE Kk I EEH rEH
Time Treatment No. of No. of )}%}E@% ()
functional leaves | healthy leaves Spotting area
A 8.6a** 7.6a 0.7
B 8.9a 8.0a 0.6
9 AT A C 8.8a 7.7a 0.9
D 8.4a 7.8a 0.5
CK 9.1a 7.9a 1.2
A 11.6a 7.5a 1.9
B 11.6a 10.0a 1.7
10 A F 4) C 11.7a 10.1a 1.5
D 11.8a 10.5a 1.8
CK 11.4a 9.5a 1.8
A 12.6a 10.9a 2.5
B 13.3a 11.7a 2.1
11 A F& C 13.1a 11.4a 1.7
D 12.8a 11.7a 1.3
CK 11.5b 7.6b 9.7
A 13.3a 11.5a 2.8
B 13.5a 12.2a 1.7
12 A7 &) C 14.3a 13.2a 0.8
D 13.5a 12.6a 0.9
CK 10.7b 8.6b 10.6
A 13.1a 13.1a 2.4
B 14.2a 14.2a 1.3
1 ATFA C 13.7a 13.7a 1.3
D 13.1a 13.1a 2.0
CK 10.5b 10.5b 6.4
A 11.5a 11.5a 1.8
B 11.1a 11.1a 1.3
2ATFA C 10.9a 10.9a 1.5
D 10.8a 10.8a 1.1
CK 7.7b 7.7b 7.3

*RIZA—RABREY  B—RAHLARY ' C—RERFENREAER -
D—TECTO (64671 ) > CK—#}83
REH 2 ERBEXEEER KL -
TEB B RSFERIERE PEMEES LR ¥ L2 R IR -
mprmA— (BEH—FEH) /8%

RUT AR A X FEE RN R E i.% (5%F %)

*Treatment : A—Dithane M-45 > wet formula; B Dithane M-45 > dry formula; C—Dihane

11
4 A B E pr4gak - www.banana.org.tw  e-mail 13 4§ * tbri@mail.banana.org.tw




% ﬁ ‘%‘ r_f“ zﬁ % ﬁr Taiwan Banana Research Institute

904 B R B A EZAHERS713  TEL : 08-7392111~3 FAX : 08-7390595
M-45 in alternate with benlate ; D—TECTO(64671) ; CK—Nospray.
No. of healthy leaf—No. of leaves comipetely free from spots.
No. of functional leaf—No. of leaves functioning photosynthesis.
% of leaf spotting— ( No. of total leaves—No. of functional leaves ) /No. of total leaves.
**Duncan’s multiple range test : the same letter in each column indicates no significant
difference from each other at the 5% level.
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Fig. 6. The disease cycle of banana black sigatoka caused by Mycosphaerella fijiensis
var. difformis.
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The forecasting system for controlling banana leaf spot in Taiwan
and the improvement of control measures

S.C.Hwang' H.J. Su®

Summary

A disease forecasting program was established in 1974 for improving the control of
leaf spot ( Mycosphaerella fijiensis var. difformis ) of banana in Taiwan. Banana plantations
of Kaoping area were divided into 6 forecasting plots (ca. 1000 ha/plot) , and a disease
surveyor was appointed in charged of each plot. The spray cycle and fungicide formula
was then determined based on forecasting data including the severity of the disease and
weather information. Since the establishment of the program, outbreak of black sigatoka in
Kaoping area has been arrested.

During the crop season of 1977/1978, the spray was started in mid-September when
incidence of black sigatoka became widespread and the weather conditions favorable for
infection. The spray was continued on a schedule of 2-3 weeks per cycle, and ended in
November of 1977, after a total of 4 applications. Survey made in December revealed that
the banana plants received fungicide spray had 10.3 healthy leaves in average, while those
of nonsprayed had 5.0 healthy leaves only.

Mycosphaerella fijiensis var. difformis produced large amount of condia on the
lesions from July, 1977 to February, 1978. Ascospores were also detectable in the same
period, but the amount of ascospores decreased remarkably after November. The spores
germinated best at 28°C, but did not germinate at below 12°C or beyond 36°C. The
minimum and maximum temperatures for spore germination were 16 and 32@C,
respectively.

All applications of oil emulsion plus dithane M-45, oil-in-water plus dithane, dithane
M-45 alternate with benomyl, and Tecto (64671 ) similarly gave satisfactory control of
black sigatoka. The average number of healthy leaves per plant of treated plots were
9.5-9.9 at the shooting stage, while that of plot without spray was 5.0.

The oil emulsion used in the aircraft spray was found to cause phytotoxicity on other
crops commonly grown nearby the banana plantations. Among 16 kinds of fruit and
vegetable crops tested, necrotic, lesions were produced on contaminated leaves of tobacco
and cucumber ; chlosis on leaves of taro, garden bean "and red bean ; water-soaked
appearance on fruit of papaya and cucumber; while no evident symptom was found on
sweet potato, egg plants tomato, cauliflower, Chinese cabbage, kidney bean and mulberry.

1. Researcher, Department of plant protection, Taiwan Banana Research Institute.
2. Professor, and former advisor of TBRI, Department of Plant Pathology and
Entomology, National Taiwan University.
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