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Incidence of Coffee Pests in Open and Shaded Systems
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Warapong Boonma” and Prasert Kham-on”

Abstract : A survey of coffee pest under various coffee growing systems in northern Thailand was carried out to
comfirm that coffee could be cultivated in agroforestry system. [t could be categorised according to level of shading
into 3 systems comprising: open (0% shading), medium (10-50%) and heavy (more than 50%) shadings. In open system,
berry blight, stem borer, brown eye leaf spot, Fe/Zn deficiency and sooty mold prevailed. On the other hand, in shaded
systém; Mg deficiency, agal leaf spot and chewing insects were more common. Dieback as well as scale insects were
present in all shade levels while incidence of rust was controversial. In general, coffee in medium shading system
showed lower level of infestation for all pests except wilt. Exposure caused higher incedence of cherc pests than
milder ones. Growing of resistant cultivars and proper shading should be recommended to prevent these destructive

agents.
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" Highland Coffee Research and Development Centre, Faculty of Agriculture, Chiangmai University, Chiangmai 50200, Thailand.
¥ Wighland Research and Training Station, Faculty of Agriculture, Chiangmai University, Chiangmai 50200, Thailand.
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Table 1 Summarized general information of surveyed plots.

Aspect Plot number

121 122 113 221 222 213 224 321 322 323 421 422 521 522 523 524 621 622
1. altitude* 1 1 ! h h h h 1 1 I m m m m m m h h
2. type of forest* w w w r R R R R R R R N N N N N A A
3. land right ownership* p p P - - S A = s .. p p
4. assistant agency* R R R H H H H H H H HCHCHCHCHCHCH H
5. major crop* p ¢ p tm tm tm tt o t ¢ | 1 1 - 1 I tp tp
6. minor crop, first* ¢ tm ¢ ¢ c ¢ tm | ¢ t tp tp ¢ - [ [ [ c
7. minor crop, second* tm tp tm - - - ¢ ¢ | 1 c ¢ tp - tp - b 1

Remarks * description of signs and abbreviations
|.altitude 1

= low altitude, 700-800 m-msl.,

m= medium aititude, > 800-1,100 m-msl

h = high altitude, > 1,100 m-msl
N = National Park R = Reserved Forest W = Watershed Conservation Area

2. type of area

A = Wildife Conservation Area
3. land right ownership p = present - =absent
4. assistant agency R = Royal Project

C =
5-7. major & minor crops ¢ = coffee

t = tea

H = Hilltribe Assistant and Developing Unit
Highland Coffee Research & Development Center, CMU.

p = tea for pickled leaves

tm = temperate fruits (peach, persimmon, Chinese apricot)

tp = tropical fruits (mango, guava, jack fruit)
tt = tomato

litchi

1 =
v = vegetables (esp. cabbage)
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o = barley
b= barley
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Table 2 Summarized data on coffee cultivaton.

Aspect Plot number
121 122 113 221 222 213 224 321 322 323 421 422 521 522 523 524 621 622

1. growing system* efw cfw p ef ef p ef ctw ew eof cf cof cfw cfw cof cw cfw ew
2. familiarity with coffee

{years) 20 20 20 12 12 12 12 37 37 37 20 20 15 15 15 15 20 20
3. plot shading* H s u s s u s s h s s H s h s h s h
4. cultivar* abe ab a a a abc a a a a a a a a a a b abe
5. age of coffee* Yy m y m y mWm Yy Yy ¥y m y ¥y ¥y m y y m m
6. weeding* h h n m m m h h n m n b n n h n m n
7. fertilizer* h h - n h n m h n h n h n n m m m N
8. irrigation* h h h mn mn n n h n n n h n mn h n n n
9. pruning* t t m m m m t m m m m t m m t m t m
10.coffee growth* m g p g p g WmM p g WM g g - p g g P P
Remarks * description of signs and abbreviations - .
1. growing system p = pure stand cottee (open) cf = coftee/fruit trees cfw = coffee/fruit trees/forest trees

cw = coffee/torest trees ctw = coffee/tea/forest trees
3.plot shading u = unshaded s= 10-50% shaded h=60-90% shaded
4.cultivar a = compact, rust resistand b = compact, rust susceptible ¢ = tall, rust susceptible
5.age of coffee . y = 8 years or less m = more than 8 years
6-8.weeding/fertilizer/irrigation  n = absent m = applied at marginal level h = applied according to
recommedation

9.pruning n = no pruning, multiple shoots appeared  t= topping at 1.2-1.5 meters above ground level
10.growth aspect of coffee p= poor m = moderate g = good

Table 3 Summarized data on coffee cultivaton at Chang Kian Station serving as comparison.

Aspect Plot number
721 722 713 724 715 726 717 728 719

1. growing system* cf cw p cwW p cw p cw p
2. plot shading* u s u h u s u H u
3. cultivar* a a a b b a a b b
4, age of coffee* m y y m m m m m m
5. weeding* n h h h h h h h h
6. fertilizer* h h h h h h h h h
7. irrigation* h h h h h h h h h
8. pruning* s s s s $ s s s s
9. coffee growth* m g p g p g m p p
Remarks * description of signs and abbreviations
1. growing system p = pure stan coffee (open) cf = coffee/fruit trees
cfw = coffee/fruit/forest trees cw = coffee/forest trees
ctw = coffee/tea/forest trees
2. plot shading u = unshaded s = 10-50% shaded h= 60-90% shaded
3. cultivar a = compact, rust resistant b = compact, rust susceptible
¢ = tall, rust susceptible
4. age of coffee y =8 years or less m = mor than § years
5-7. weeding/fertilizer/irrigation  n = absent m = applied at marginal level h = applied according to
recommedation
8. pruning n = no pruning, multiple shoots appeared  t=topping at 1.2-1.5 meters above ground level
s = systematic pruning, leaving /-2 stems
9. growth aspect of coffee p= poor m = moderate g =good
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Table 4 Average rate of pest infestation under various shading levels.

level of pest/disease percentage of infested population + CL at*
damage 0% shade 10-50% shade >50% shade p=>0.05
severe rust 27.29 10.07 34.40 13.136
dieback 11.14 11.27 13.40 8.750

berry blight 6.43 0.80 0.80 2.785

wilt 0.86 14.73 0.00 9.153

stem borer 13.86 5.33 1.00 5.068

moderate brown eye leaf sopt 10.00 2.00 0.00 5.717
Mg deficiency 0.7 8.67 8.00 6.202

Fe/Zn deficiency 6.00 1.33 080 3345

scale insects 5.71 3.13 0.00 3.839

mild agal leaf spot 0.29 2.00 23.20 1.697
sooty mold 7.14 0.00 1.00 3.811

shewing insects 0.00 0.27 4.20 1.616

others 1.29 1.00 0.00 0.747

Remark * CL, Confidence Limit

Table 5 Average rate infestation severity '.

level of pest/disease percentage of infested population + CL at’
damage 0% shade 10-50% shade >50% shade p=0.05
severe rust 1.00 0.77 1.20 0.439
dieback 1.43 0.93 0.80 0.484

berry blight 0.43 0.27 0.60 0.366

wilt 0.29 0.50 0.00 0.289

stem borer . 1.29 1.10 0.80 0.469

moderate brown eye leaf sopt 0.14 0.07 0.00 0.106
Mg deficiency 0.14 0.40 0.40 0.290

Fe/Zn deficiency 0.43 0.07 0.20 0.191

scale insects 0.29 0.20 0.00 0.221

mild agal leaf spot 0.14 0.13 0.70 0.185
sooty mold 0.43 0.00 0.40 0.270

.shewing insects 0.00 0.07 0.20 0.106

others 0.29 0.27 0.00 0.168

Remark ' severity based on 1-3 scoring from mildest to most severe

* CL, Confidence Limit
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Severe Pests

S4infection

rust dieback berry blight wilt stem borer

Moderately Severe Pests

10¢”] )

1 3%2
o .
P,
- d

2 L] o di

BELS Mg-def Fe, Zn-def

[Dopen B 10-50%shade B>50% shade |

Mild Pests

AS SM Ch. ins. others

[D'open @ 10-50%shade B>50% shade |

Figure 1 Comparison of pestincidence among various shading categorised in : open (0% shading),

1-50% shading and more than 50% shading.
list of abbreviations :

BELS, brown eye leaf spot AS, agal leaf spot
Mg-def., magnesium deficiency SM, sooty mold

Fe, An-def,,  iron and/or zince deficiency Ch. ins. chewing insects
scale ins.,, = scale insects
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Severe Pests

et dieback berry blight wilt stemborer
[Bopen E110-50%shade & >50%shade |

Moderately Severe Pests

0.5

0.4

0.3

0.2

severity

0.1

brown leaf spot Mg def. Fe,Zn def.

|1 open  10-50%shade B >50%shade |

severity

[ £ 0pen E110-50%shade B1>30%shade |

Figure 2 Average infestation severity from 1-3 scores; mildest to most severe, under various

shading levels.
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