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Table 1. Number of cases reported to TACTRI
from 2001 to 2016 by crop type

Crop Number of Percentage
cases (%)
Flowers and orna- 5,245 29.7
mental plants
Fruits 4,596 26.0
Vegetables 4,101 23.2
Others" 1,899 10.8
Special crops 556 3.1
Forest trees 458 2.6
Food crops 434 2.5
Cereals 275 1.6
Weeds 94 0.5
Total 17,655 100.0

D others include soil samples, water samples, advisory

services, and so on.
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Table 2. Number of cases reported to TACTRI from 2001 to 2016 by type of fruit family

Number of Number of
Famil C Famil C
amily rop (s) cases amily rop (s) cases
Rutaceae Citrus 1,144 Bromeliaceae Pineapple 64
Rosaceae Pear, strawberry, 747 Lauraceae Avocado 28
peach, loquat, plum,
apple, cherry
Myrtaceae Guava, wax apple, 311 Sapotaceae Abiu, miracle fruit, 23
jaboticaba canistel, star apple
Ebenaceae Kaki 307 Oxalidaceae ~ Carambola 21
Vitaceae Grape 298 Arecaceae Coconut, date palm 9
Cactaceae Pitaya 240 Myricaceae Waxberry 4
Sapindacea Litchi, longan, rambu- 235 Actinidiaceae  Kiwifruit 4
tan
Anacardiaceae Mango 193 Malvaceae Roselle, durian 3
Caricaceae Papaya 192 Ericaceae Blueberry 3
Rhamnaceae  Jujube 99 Sterculiaceae  Noble bottle-tree 3
Passifloraceae Passionfruit 91 Oleaceae Olive 2
Moraceae Fig, mulberry, Jack- 70 Solanaceae Tree tomato 2
fruit
Annonoideae  Sugar apple 70 Rubiaceae Noni fruit 2
Musaceae Banana 69 Fagaceae Chestnut 1
Total 4,235
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Fig. 1. Number of cases involving fruit crops reported to TACTRI by year.
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Table 3. Causal agents responsible for fruit

crops reported between 2001 and 2016

Causal agent Number of Percentage
cases (%)
Pathogens 1,314 37.4
Pests/mites 608 17.3
Animals 7 <0.1
Other 1,586 45.1
Total 3,515 100

xR - REDERABRZ < TRIBIEARLD
[E 5K

Table 4. Regions from fruit crops of top 10 diag-

nosis cases originated between 2001

and 2016 "
Region Number of cases
Miaoli 261
Taichung 899
Changhua 270
Nantou 790
Yunlin 259
Chiayi 366
Other regions 619
Total 3,464

D The table calculate number of cases including Ru-
taceae, Rosaceae, Myrtaceae, Ebenaceae, Vitaceae,
Cactaceae, Sapindacea, Anacardiaceae, Carica-

ceae, and Rhamnaceae.
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Table 5. Number of fruit cases involving common diseases or pests by region between 2001 and

2016
. Region
Crop Disease/Pest — - - —
Miaoli  Taichung Changhua Nantou Yunlin Chiayi Other Total
Citrus Thrips 1 22 2 23 12 18 12 90
Anthracnose 4 12 2 16 22 19 14 89
Rust mite 3 9 10 16 15 11 11 75
Leaf mite 0 14 4 21 6 7 7 59
Black spot 5 13 2 1 11 18 3 53
Melanose 2 18 2 1 6 9 8 46
Canker 1 4 2 9 4 2 11 33
Huanglongbing 1 8 1 5 7 2 8 32
Pitaya Stem canker 0 5 14 20 7 21 10 77
Virus 1 4 3 15 2 5 2 32
Strawberry Anthracnose 42 3 0 15 0 0 1 61
Grape Ripe rot 4 10 4 15 0 0 0 33
Downy mildew 1 9 7 15 0 1 0 33
Kaki Angular leaf spot 0 27 0 0 0 1 0 28

RN~ EREVERNEED 2 Z LR
Table 6. Number of cases involving common pests or diseases by fruit crop type between 2001 and 2016

Anthracnose Powdery mildew Thrips Lepidoptera pests
Cop  Numberolcop  Numberol cp  Numberol cp  Nupherof
Citrus 89 Citrus 2 Citrus 90 Citrus 28
Pear 11 Strawberry 2 Pear 1 Pear 6
Strawberry 61 Peach 1 Strawberry 3 Peach 8
Peach 2 Kaki 9 Guava 22 Guava 5
Guava 11 Grape 8 Kaki 5 Kaki 4
Kaki 24 Mango 5 Grape 15 Grape 3
Grape " 33 Papaya 5 Pitaya 4 Litchi 1
Pitaya 12 Jujube 2 Litchi 1 Mango 4
Litchi 19 Mango 12 Papaya 1
Mango 16 Jujube 10
Papaya 14
Jujube 19
Total 311 Total 34 Total 163 Total 60

Y Known as “ripe rot”.
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Table 7. Number of cases of other individual
disease between 2001 and 2016

Disease Number of cases
Citrus blight 11
Pear black spot 13
Pear ring rot 13
Pear rust 4
Peach shot hole 11
Guava scab 18
Litchi sour rot 19
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Table 8. Meteorological data pertaining to citrus thrips between 2001 and 2016

(A) Cases submitted at current and previous month and its temperature ("C) and relative humidity (RH)

Temperature (C) Average
Parameter" Average RH
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 Total ) (%)
A 1 13 8 4 9 14 20 15 2 86 22.7+£5.0
Previous
H 1 4 10 3 52 334424 76.8+44
month
L1 2 2 4 3 3 6 8 7 14 2 52 18.6£5.3
A 9 1 1 9 10 2 17 5 16 18 88 21.9+6.0
Current
2 5 14 9 15 4 3 52 33.1£2.8 758+44
month
L 3 2 2 3 5 8 1 8 4 14 2 52 17.8+5.5

(B) Average temperature (°C) by region

Month

Region
1 2 3 4 5 6 7 8 9 10 11 12

Taichung 16.9 18.1 20 23.6 26.5 27.8 28.8 28.4 27.7 255 223 18.6

Nantou 11.5 12.9 14 16.5 18.3 19.2 20.4 20.1 19.4 18 15.8 12.5
Yunlin 16.7 18 20 23.7 26.6 28.1 29.2 28.8 27.9 254 222 18.4
Chiayi 16.8 18.1 20 23.5 26.3 28 28.8 28.4 27.4 249 21.7 18.2

(C) Cultivated procedure

Plantation o Plantation
Fruit thining
or graft or graft
Procedure Pruning Pruning
Harvest Harvest

" Parameter: A=average temperature in one month; H= the highest temperature in one month; L= the lowest

temperature in one month.



P!

RN~ AERREBEBREMAET

SER BRI K BRI 45

Table 9. Meteorological data pertaining to pitaya stem cankers between 2001 and 2016

(A) Cases submitted at current and previous month and its temperature ("C) and relative humidity (RH)

Temperature ("C) Average
Parameter" Average RH
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 Total “C) (%)
A § 1 4 6 6 4 15 31 2 77 25.144.8
Previous
5 2 6 3 7 14 . 54 33.0£3.6 80.8+5.0
month
L 1 2 3 1 2 2 5 3 1 12 . 6 54 19.0£6.1
A 2 2 3 3 5 10 9 19 '21 3 77 24.545.1
Current
3 3 1 6 4 . 13 8 54 32339 803+4.7
month — —
L 4 2 2 1 2 5 4 3 . 5 54 18.746.2
E—
(B) Average temperature (°C) by region
Month
Region
1 2 3 4 5 6 7 8 9 10 11 12
Changhua 16.2 17.1 18.9 22.8 25.8 27.6 29 28.9 27.7 25.1 21.7 18
Nantou 11.5 12.9 14 16.5 18.3 19.2 20.4 20.1 19.4 18 15.8 12.5
Chiayi 16.8 18.1 20 235 26.3 28 28.8 28.4 27.4 24.9 21.7 18.2
(C) Cultivated procedure
Pruning Fruit thinning Pruning

Procedure
Pruning of lateral buds

Pruning of flowers and fruits

Y Parameter: A = average temperature in one month; H =

ture in one month.

(2) FRE BN

B RER R E 2 REBERHR
it R A AT — 8 H S 22.4
C - Hrh 22 £ 30°C RIFT G 78.3% ¢ B
H¥E S 215C » 20 £ 28C &

highest temperature in one month; L = lowest tempera-

81.7% Az w2 ai H ¥y 322
C 30 % 38°C M 87.0% » & HR
¥ 31.9C » 32 & 38°CH 85.2%  fHREAME
Sy BT BRI H YR 18 & 24°C S
B (R*=0.912) » 38 A ElLE 30 % 36
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EERT— HEE H 3Rk 82.3 J 82.4 ©
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Table 10. Meteorological data pertaining to strawberry anthracnose between 2001 and 2016

(A) Cases submitted at current and previous month and its temperature (°C) and relative humidity (RH)

Temperature ('C) Average
)
Parameter Average RH
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 Total .
©) (%)
A 1 4 71117 10 10 10 1 60 22.443.2
H 1 2 10 . 10 . 4 54 322428 82.3£3.8
.|
L 1 2 2 12 7 10 5 12 3 54 16.6t4.1
A 1 4 3 1 10 11 9 19| 2 1 61 21.5£3.9
H 3 2 3 - 54 31.9+43.0 82.4+32
L 1 1 2 6 SSEEl 3 3 . 4 4 54 14.9+54
|
(B) Average temperature (C) by region
Month
Region
1 2 3 4 5 6 7 8 9 10 11 12
Miaoli 14.1 15.3 16.8 20.5 23.6 25.5 26.6 26.1 249 222 19.2 15.6
Nantou 11.5 12.9 14 16.5 18.3 19.2 20.4 20.1 19.4 18 15.8 12.5
(C) Cultivated procedure
Parental . Seedling . . Parental
L Planting . Seedling heel-in L.
cultivation propagation cultivation
Procedure Flowering Flowering
Harvest Harvest

" Parameter: A=average temperature in one month; H= the highest temperature in one month; L= the lowest

temperature in one month.
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Analysis of Fruit Cases by the TACTRI
Diagnosis Center

Chao-Feng Tai', Chi-Yi Li', Chiou-Chu Su'

Abstract

Tai, C. F., Li, C. Y., and Su, C. C. 2018. Analysis of Fruit Cases by the TACTRI

Diagnosis Center. Taiwan Pestic. Sci. 4: 37-51.

Taiwan Agricultural Chemicals and Toxic Substances Research Institute (TACTRI)
began to offer the pest diagnosis of plant in 1974 and developed the information system in
2001. The current study analyzed 4,235 cases involving fruit (from 28 families and 46
crops) from 2001 to 2016. These cases primarily originated in the central regions of
Taiwan, especially Taichung and Nantou, and 1,144 of them involved citrus. Of these
cases, 45.1% were found to not be caused by disease or pests, and the most common type
of disease or pest to affect crops was citrus thrips (90 identified cases). We used cases of
citrus thrips, pitaya stem canker, and strawberry anthracnose to analyze the relationship
between climate variables and the period of orchard cultivation. Citrus thrips were mainly
found between April and October, the period in which pruning, fruit thinning, and young
fruit growth occur. Pitaya stem cankers were mainly found between June and September,
the period in which flower and fruit pruning occur. Strawberry anthracnose was mainly
found between July and November, the period in which seedling propagation and heel-in
occur. It is challenging to make the relation between diagnosis cases and climate because
of differences pertaining to regional terrain, micro-climate, and type of sample source. In
the future, the TACTRI diagnosis center will continue to track cases of compromised fruit
crops and categorize them as “not caused by disease nor pest”, “problem related to fertilizer
management”, “lack of trace elements”, “problem with pesticide application”, and so on.

In addition to the provision of diagnostic results, we aim to provide fruit farmers with
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precise methods that can be used to predict and control plant diseases and pests. Official
meteorological monitoring stations set up broadly recent years, and this should allow for
future improvements in predictive modeling related to plant diseases and pests. TACTRI
will also make diagnostic data imported to the online information system to facilitate
farmers to independently diagnose problems with fruit crops via assistance of automatic

interpretation program.

Key words: plant disease and pest diagnosis, fruit, climate.



