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ABSTRACT

The highland area of northern Thailand is particularly suitable for arabica coffee
production. The main problem is leaf rust disease caused by Hemileia vastatrix B.&Br. which
widely destroys coffee plantations. The Arabica coffee variety, Catimor CIFC 7963, has been
introduced to study and select for leaf rust disease resistance. The rust resistant varietal line
namely CIFC 7963-13-28 was selected and trialed in 4 locations since 1985. This variety
showed good performance with average green bean production up to 215 kg/rai compared
to Caturra, Bourbon and Typica varieties which normally produced 90-120 kg/rai. The coffee
bean production has been not only over twice the normal coffee varieties, but the percent-
age of grade A coffee bean values increased to 81.3-87.3%. The cup quality test was
between 6.5 to 7 (out of 10) when was compared to 5.5 for Cattura variety. The recom-

mended growing area is 700 meters above mean sea level with average temperatures 18-25 °C.
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Rain distribution was more than 1,500 mm./
year. Catimor CIFC 7963-13-28 appears to
be susceptible to drought conditions, there-
fore, it should be planted in the shade of
the natural forest or other fruit trees or-
chards such as macadamia, Japanese apri-

cot and lychee.

Key words: Arabica coffee, leaf rust

disease, Catimor
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Table 1. Height. number of node, length between node of stem and branch of 12 lines of

Arabica coffee at Chiang Mai, Royal Agricultural Centre in 1985-1990

Coffee growth

) Height at No of node Length between Length between
Lines 5 years of stem stem node branch node
after planting (plant) (cm) (cm)
Catimor CIFC 7958 167.33 bc 41.67 cde 413 ab 403 a
Catimor CIFC 7962 164.90 a 4433 f 403 ab 397a
Catimor CIFC 7963 166.00 ab 4433 f 387 a 390 a
306/1 ML 1/3 168.17 ¢ 41.00 bcd 463 abc 413 a
528/46 ML 2/10 168.83 ¢ 42.00 def - 3.93 ab 397 a
Sanramon 17183 b 3867 b 4.43 abc 4.80 ab
S 353 174.00e 40.67 bcd 5.00 bc 483 ab
K7 17483 e 3267 a 6.10 de 5.90 be
Maelord 17567 d 40.00 bc 5.50 cd 533 b
Musor 172.00 d 40.33 bcd 483 abc 4.83 ab
Caturra Vermelho 170.67 d 43.67 ef 437 ab 480 ab
T 980 (control) 180.80 f 3167 a 6.90 e 6.57 ¢
Mean 171.25 40.08 4.81 5.15
CV % 0.6 3.6 11.9 12.6

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.
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Table 2. Comparision of Arabica coffee selected lines resisted to leaf rust disease.

No of No of seedling Leaf rust disease

Experiment/varie
P v total seedling Susceptible Resistant grade

1. Arabica coffee selection of Catimor F_ v

Catimor CIFC 7963-13-28 100 100 R -
Catimor CIFC 7963-51-7 100 100- R

Catimor CIFC 7963-661-36 100 100 -

Caturra 100 100 . S

2. Arabica coffee varietal trial (10 lines) ¥
Catimor CIFC 7962 120 - 120 R
Catimor CIFC 7963-13-28 120 - 120 R
Catimor CIFC 7963-51-7 120 - 120 R
Catimor CIFC 7963-661-36 120 - 120 R
Catimor CIFC 7963-383-24 120 - 120 R
Catimor LC 1662 120 - 120 R
KM 50 120 - 120 R
Progeny 88 120 - 120 R
A2 120 - 120 R
Caturra 120 120 - S
3. Arabica coffee location trial (4 places) ¥

Catimor CIFC 7963-13-28 150 - 150 R
Catimor CIFC 7963-51-7 150 - 150 R
Catimor CIFC 7963-661-36 150 - 150 R
Caturra 150 150 - S

-2 At Chiang Mai Royal Agricultural Research Centre (Khunwang)
¥ From 4 locations, Chiang Mai Royal Agricultural Research Centre (Khunwang, 1,300 m
MSL), Chiang Rai Technical and Production Resources Service Centre (Wawi, 1,300 m MSL),
Tak Technical and Production Resources Service Centre (Doi Muser, 800 m MSL) and
Petchabun Horticultural Research Centre (Khao Kho, 750 m MSL)

R = resistance, S = susceptible
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Table 3. Comparision 5-year average yield of coffee lines at Chiang Mai Royal Agricultural

Research Centre (Khunwang, 1,300 m MSL) in 1999-2003

Variety/line Green bean (kg/rai) Average Index
1999 2000 2001 2002 2003 average (%)
Catimor CIFC 7962 768 1792 bc 2528 d 2080 ab 1952 cd 1824 c 619
Catimor CIFC 7963-13-28 1008 2080a 2784 a 2368a 2496a 2147 a 90.6
Catimor CIFC 7963-51-7 896 1952ab 2688 b 2240a 2304ab 2016 Db 79.0
Catimor CIFC 7963-661-36 896 192.0 ab 256.0 cd 192.0 bc 201.6 bc 186.2 c 65.3
Catimor CIFC 7963-383-24 80.0 1792 bc 2464 e 1792 bc 166.4 de 1702 d 51.1
Catimor LC 1662 768 1728 bc 2592c 1728c 1536 e 167.0 de 48.3
KM 50 736 1856 abc 2400 f 160.0c 172.8 cde 166.4 de 478
Progeny 88 768 1664c 2176h 1664 c 1440e 1542¢e 36.9
A2 768 1760bc 22729 1760c 1600e 16320de 449
Caturra 736 1632c 1856 832d b576f 1126f 0.00
Mean 814 1818 243.2 1798 1731 1719
CV (%) 20.5 8.3 1.5 113 12,6 48
F-test NS - - ** ** -

Means in the same column followed by a common letter are not significantly different at the

5 % level by DMRT.
NS = non significant

dedk

= highly significant
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Table 4. Coffee bean grade A grade y and pea berry percentages, and seed number per
100 g of 10 coffee lines at Chiang Mai Royal Agricultural Research Centre,
Khunwang, in 1999-2003

Average coffee bean from 5-year trials (%) Seed number

Variety/line

Grade A Grade Y Pea berry per 100 g
Catimor CIFC 7962 835d 85d 8.0 bcd 4700 e
Catimor CIFC 7963-13-28 89.7 a 54 f 48 f 4348 h
Catimor CIFC 7963-51-7 86.8 b 6.4 ef 6.7 e 440.2 gh
Catimor CIFC 7963-661-36 85.5 bc 72 e 7.3 cde 4448 fg
Catimor CIFC 7963-383-24 84.7 cd 84d 7.0 de 4490 f
Catimor LC 1662 812 e 9.9 bc 90b 496.2 ¢
KM. 50 836 d 8.9 cd 7.5 cde 4828 d
Progeny 88 81.7 e 105 b 7.9 bcde 506.8 b
A2 81.7 e 100 b 8.3 bc 496.0 c
Caturra 69.2 f 153 a 175 a 564.8 a
Mean 82.8 9.0 8.4 478.5
CV (%) 13 74 9.0 1.0
F-test - - - -

Means in the same column followed by a common letter are not significantly different at 5 %
level by DMRT.

Table 5. Location yield trial of selected coffee lines vs Caturra in 1999-2003.

5-year average green bean (kg/rai)

Variety/line Khunwang” Wawi? Khao Kho”¥ Mean Percentage
above check

Catimor CIFC7963-13-28 2125 213 1834 203.0 140.2

Catimor CIFC7963-51-7 194.6 1934 169.6 185.9 120

Catimor CIFC7963-661-36 177.3 1825 1555 156.7 854

Caturra (check) 84.9 100.7 68 845 0.00

Mean 167.3 1724 144.1

CV (%) 7.4 44 10.8

" Khunwang = Chiang Mai Royal Agricultural Research Centre

? Wawi = Chiang Rai Technical and Production Resources Service Centre

¥ Khao Kho = Petchabun Horticultural Research Centre
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Table 6. Grade A green bean percentage of selected coffee lines compare to Caturra in

different locations, averaged means calculated from 2 years in 1999-2003

Grade A coffee bean percentage (%)

Elevation > 1,000 m MSL Elevation < 1,000 m MSL
Variety/ line Percentage . Percentage
Khun Khao Doi  Mean
Wawi Mean above check above check
wang Kho  Mer

Catimor CIFC 7963-13-28 8832 a 86.28 a 87.30 29.9 7986 a 828a 8133 301
Catimor CIFC 7963-51-7 8566 b 83.86 b 84.76 26.2 7810 b 801 b 791 26.6
Catimor CIFC 7963-661-36 84.64 ¢ 82.02 ¢ 83.33 239 7468 c 778b 7624 22

Caturra (check) 69.14 d 66.10 d 67.62 0.00 5780d 672c 625 0.00
Mean 81.94 7957 80.76 7261 77.00 74.81
CV (%) 1.0 1.0 1.0 1.8

Means in the same column followed by a common letter are not significantly different at the
5 % level by DMRT.

Table 7. Grade Y green bean percentage of selected lines and Caturra from different

locations, averaged means calculated from 2 years in 1999-2003

Grade A coffee bean percentage (%)

Elevation > 1,000 m MSL Elevation < 1,000 m MSL
Variety/ line Percentage . Percentage
Khun Mean Khao Doi Mean
Wawi above check above check
wang Kho  Mer

Catimor CIFC 7963-13-28 49d 70c 60 -44.4 101 ¢ 101a 101 -34.4
Catimor CIFC 7963-51-7 589c¢ 81c 70 -35.2 115b 107a 111 -279
Catimor CIFC 7963-661-36 69b  91b 80 -25.9 120b 131 b 1255 -182

Caturra 103a 113a 108 000 177a 130b 1535 000
Mean 7 89 80 128 117 1225
CV (%) 4.4 8.4 47 35

Means in the same column followed by a common letter are not significantly different at the
5 % level by DMRT.
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Figure 1. Coffee tree (a), fruit set (b), green bean (c), flowering (d), branch Internodes lenght

(e), stem internode lenght (f) and leaf size dimension (g)
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Table 8. Pea berry green bean percentage of selected lines and Caturra from different

locations, average means calculated from 2 years in 1999-2003

Grade A coffee bean percentage (%)

Elevation > 1,000 m MSL Elevation < 1,000 m MSL
Variety/ line Percentage . Percentage
Khun Khao Doi
Wawi Mean above check Mean above check
wang Kho  Mer
(%) (%)

Catimor CIFC 7963-13-28° 26b 29c 28 -752 34c 63a 49 -671
Catimor CIFC 7963-51-7 34b 35bc 34 -69.9 40c 83b 62  -584
Catimor CIFC 7963-661-36 33b 41b 37 -67.3 50b 85b 68 -544

Caturra 106a 119a 113 0.00 118a 179c¢ 149 0.00
Mean 5.0 6.3 6.1 10.3
CV (%) 14.5 138 10.8 9.9

Means in the same column followed by a common letter are not significantly different at
the 5 % level by DMRT.

Table 9. Caffeine content (%) and cup quality test score of F7 selected lines and Caturra cv

. Caffeine content Cup quality test (score)
Selected line

(%) 1996 1997
CIFC 7963-13-28 042 6.5 7.00
CIFC 7963-661-36 0.29 6.5 7.00
CIFC 7963-51-70.58 6.5 7.00
Mean from 16 line groups 0.56 6.5 7.00
Mean from Caturra group 0.36 5.5 7.00

Remarks: cup quality test
Hedonic scale = Comments
1 impure woody
impure
impure body character-rather raw
impure, phenolic
clean mouldy SlI. flat
clean, good body Sl. flat (less flavour)
clean, good body SL. acidic, neutral (flavor and aromatic)
clean, good body, good acidic, good flavour fractional sweet
clean, good body, good quality mild, slightly acid
clean, very good body, slightly acid, slightly green/row fractional sweet

g % non # 8 non

= © O N, A~ WN
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Table 10. Chemical characteristics

Elevation Area promotion inside the Royal Project Area promotion outside the Royal Project

(meter above Moisture Protein Fat Carbo Ash  Moisture Protein Fat Carbo Ash

sea level) (%) (%) (%) hydrate (%) (%) (%) (%) hydrate (%)

600-800 994 1152 955 6539 358 1003 1180 9.38 65.03 3.78
801-1,000 10.12 1178 942  65.17 350 918 1161 1060 64.93 3.80
1,001-1,200 10.02 1176 931 65.37 352 1014 11.71 998 64.49 3.7
1,201-1,400 977 1166 955 6545 355 1023 1164 961 64.78 3.76
Average 996 1168 946 6535 3.54 9.90 11.69 989 64.81 3.76

Remarks: chemical characteristics were analyzed by Chiang Mai Health Sciance Research

Insitute, Chiang Mai University
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