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Effects of Heliconia Flowers and Chemical Solutions on

Water Uptake and Vase Life of Rose Flowers

)74 d’l/
&gns g

Yongyut Khamsee v

 Abstract : Placing “Fire Flash” heliconia (Heliconia densiflora Verlot.) flowers in vase with “Diplomat” and
“Saphire” rose (Rosa hybrida L.) flowers reduced water uptake (from 7.17 and 7.43 ml/stem/day to 3.93 and 4.77 ml/
stem/day, respectively) and vase life (from 4.5 and 5.3 days to 3.8 and 4.5 days, respectively) of the roses. Wilting of '
petals and stem bending are also affected. The effects of the heliconia were overcome by adding 0.2 % calcium chloride
(CaClz) and/or 200 ppm 8-hydroxyquinoline sulfate (8-HQS) and 5.0 % sucrose to the vase solution. “Diplomat” and
“Saphire” roses placed in 8-HQS, CaCl2 and sucrose had water uptake 9.23 and 9.93 ml/stem/day and had vase life 6.5
and 8.3 days, respectively. When placed with heliconia, water uptake were 7.60 and 8.80 ml/stem/day and vase life

were 6.3 and 7.3 days, respectively. Chemicals also decreased wilting and stem bending of rose flowers.

a @ = a = @ ot
v madyuna TuTaBudsmsifuine aaedrmnssunazgaamnisuneas 1 inedous 18 50290.

Y Department of Postharvest Technology, Faculty of Engineering and Agro-Industry, Maejo University, Chiang Mai 50290, Thailand.
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Table 1 Effects of “Fire Flash” Heliconia flowers and chemical solutions on vase life of “Diplomat”

and “Saphire” roses.

Treatment Vase life (days)
Diplomat Saphire
Roses in distilled water 45b 53¢
Roses + Heliconia in distilled water 38b 45d
Roses in 200 ppm 8-HQS + 5 % Sucrose 60a 83a
Roses + Heliconia in 200 ppm 8-HQS + 5 % Sucrose 57a 6.2 cd
Roses in 200 ppm 8-HQS + 0.2 % CaCl, + § % Sucrose 6.5a 83a
Roses + Heliconia in 200 ppm 8-HQS + 0.2 % CaCIz + 5 % Sucrose 63a 73b
CV(%) 8.34 5.58

Means within the same column followed by different letter differ significantly at P<0.05.

Table 2 Effects of “Fire Flash” Heliconia flowers and chemical solutions on the rate of water

uptake (during the first 6 days of vase life) of “Diplomat™ and “Saphire” roses.

Treatment Water uptake (ml./stem/day)
Diplomat Saphire
Roses in distilled water 7.17 be 7.43 be
Roses + Heliconia in distilled water 393¢ 477 ¢
Roses in 200 ppm 8-HQS + 5 % Sucrose 8.30b 8.70 b
Roses + Heliconia in 200 ppm 8-HQS + 5 % Sucrose 6.63 be 8.57b
Roses in 200 ppm 8-HQS + 0.2 % CaCl, + 5 % Sucrose 9.23a 9.93 a
Roses + Heliconia in 200 ppm 8-HQS + 0.2 % CaCl + 35 % Sucrose 7.60 b 880 b
CV % 13.39 8.42

Means within the same column followed by different letter differ significantly at P<0.05
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Figure 1 Effects of “Fire Flash” Heliconia flowers and chemical solutions on petals, wilting of

“Diplomat” and “Saphire” roses. (score 1-5 = 0~100 % wilting).
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Figure 2 Effects of “Fire Flash” Heliconia flowers and chemical solutions on bent neck of

“Diplomat” and “Saphire” roses. (score 1-5 = 0-100 % bending).
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Growth and Floral Bud Development of Freesia

4
Tasven sansadl ” Qudn@d 1aunaed ” 35asel Saogd ¥ uaz odns nszuath”

Soraya Ruamrungsri’ Supsak Senawong” Chiraporn Yungyudee” and Adisorn Krasaechai”

Abstract : Thirteen cultivars of Freesia hybrida were planted at Inthanon research station and Angkhang research

station of the Royal Project Foundation, Chiang Mai, Thailand. Growth and development were different among cultivars
of freesia at both stations. Plant height were 49.0-69.8 and 47.4-74.8 cm while the number of leaves were 8.4-11.4 and
10.4-14.0 leaves/plant at Inthanon and Angkhang station, respectively. Floral initiation and differentiation of freesia at
Inthanon station occurred in December (62-65 days after planting). Freesia ‘St. Tropez” developed its flower about 20

days later than other cultivars.
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¥ Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
¥ Flower Section, Royal Project Foundation, Chiang Mai 50200, Thailand.
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Table 1 Height and number of leaves per plant of 13 cultivars of freesia.

Cultivars Color Characteristices Height (em)” Number of leaves”
of petal
Angkhang Inthanon Angkhang Inthanon

Blue Heaven purple single 53.6de 51.8def 11.2a 11.4ab
Blue Lady light purple single 54.3¢d 60.4bcd 11.0a 14.0a
Diva pink single 69.8a 74.8a 10.4ab 12.8ab
Elysee yetlow single 64.5b 62.0bc 10.8ab 12.0ab
Golden Wave yellow double 56.7cd 47.4f 9.6bc 10.4b
Michelle pink single 57.4cd 68.4abe 10.6ab 11.0b
Oberon orange single 59.2¢ 69.2ab 10.8ab 11.6ab
Orangina orange double 49.0¢ 51.0ef 8.4¢ 10.4b
Polka orange single 59.0¢ 59.0cde 10.8ab 11.6ab
Rapid White white single 53.4de 61.2bc 11.4a 11.8ab
St. Tropez yellow single 59.0¢ 65.0bc 10.6ab 12.0ab
White Star white single 67.6ab 62.0bc 10.4ab 10.2ab
White Wings white double 59.4¢ 64.6bc " 10.8ab i1.8ab

¥ Means within the same column followed by different letter differ significanitly at P<0.05
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Table 2 Number of days from planting to flowering, life of flower (days).
No. of days
Cultivars from planting Life of flower"
to flowering"
Blue Heaven 114.8 de 14.0 bede
- Blue Lady 1124 ef 14.6 abede
Diva 118.2¢ 12,2 de
2 Elysee 101.8 h 15.2 abc
Golden Wave 110.0 f 16.8 ab
Michelle 1070 g 17.2a
Oberon 116.2 cd 11.8e
Orangina 106.6 g 15.0 abed
Polka 1216 b 118e
Rapid White 1134¢ 124 cde
St. Tropez 1274 a 6.2 f
White Star 102.0 h 15.0 abed
White Wings 113.8 de 15.0 abed
¥ Means within the same column followed by different letter differ significanitly at P<0,05
i

)
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Table 3 Number of floret per spike and flower stalk length.

Cultivars Number of flowers/" Flower stalk length (cm)”
Angkhang Inthanon Angkhang Inthanon
Blue Heaven 8.2 de 108 ¢ 323¢ 496 ¢
Blue Lady 8.2 de 104 ¢ 39.2e 64.2 def
Diva 13.2a 158b 53.8 ab 908 a
Elysee 94¢ 10.2 ¢ 55.0a 79.4 abe
Golden Wave T.6e 104 ¢ 390e 58.4 defg
Michelle 11.2b 186 a 295f 84.6 ab
Oberon 9.2 cd 108 ¢ 49.2 be 71.8 bed
Orangina 9.0 cd 11.0¢ 45.1 ¢d 52.01g
Polka 96¢ 1l4c 45.9 cd 72.0 bed
Rapid White 98¢ 14.2b 46.5 c¢d 64.8 cde
St. Tropez 8.2 de 100 ¢ 48.0 ¢ 80.4 abe
White Star 98¢ 114 ¢ 53.6 ab 78.8 abc
White Wings 100 ¢ 106 ¢ 42.2 de 56.2 efg

¥ Means within the same column followed by different letter differ significanitly at P<0.05

14

o



a e g < oy
mixm&ymulmmzmmwumm&ﬂmadﬁ%ma

Figure 1 Flower initiation and development of freesia at Inthanon.
(A : vegetative stage (x 236 ) B dome shape {x 236). a: apical meristem;
C : bract initiation { X 118 ), Br: bract primordiuny ; O floral development { x 1181,

Fp @ tlower primordiaum; 8s @ secondary shoot )
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Application of Lignité Wet Ash as a Rooting Medium

- . P’
Voyy ozaszga” edns nszuade ” uay Wszwa Insnes”

Piyanuch Piyathakool” Adisorn Krasaechai” and Peeraphon Phothong ”

Abstract : The study on 5 rooting media (coarse sand + rice husk charcoal, lignite wet ash, lignite wet ash + rice

husk charcoal, lignite wet ash + coarse sand, lignite wet ash + coir dust) was conducted. It was found that the best
rooting media for the rooting ability of chrysanthemun (Dendranthema morifolium) and carnation (Dianthus caryophyllus)
cuttingsvwas lignite wet ash + coir dust as they produced more root number and root length. Coarse sand + rice husk
charcoal gave the shortest and lowest root number in chrysanthemum. In carnation lignite wet ash, lignite wet ash + rice

husk charcoal, coarse sand + rice husk charcoal had fewest amount of root number.
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Figure 1 Rooting media.

Left to right (Upper : coarse sand + rice husk charcoal = 1 : 1, wet ash + rice husk charcoal = 1 : |, wet ash

Lower : wet ash + coir dust=1 :
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Figure 2 Root number (a) and root length (b) of Dendranthema morifolium cutting in 5 different

rooting media.
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Figure 3 Root number (a) and root length (b) of Dianthus carpophyllus cutting in $ different

rooting media.

re

Figure 4 Four week old cutting of Dendranthema morifolium (upper) and Dianthus caryophyllus
(flower) in 5§ different media. (1) coarse sand + rice husk charcoal = 1 : 1, (2) wet ash, (3)

wet ash + rice husk charcoal =1 : 1, (5) wet ash + coir dust =1 : 1
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Remark on Mycotoxin Contamination in Job’s Tears

Available in Thailand
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Napaporn Punche” Duangchan Suprasert” and Tasanee Chulamorakot”

Abstraet : Six kinds of mycotoxin {aflatoxin, ochratoxin, zearalenone, T2-toxin, fumonisin and deoxynivalenol or
vomitoxin) contaminated in Job’s tears were analysed by Elisa test kit, since Job’s tears is one of the nine natural cereal
components of RC product which is popular in Thailand. Thirty samples of Job’s tears were analysed and found
contaminated with mycotoxin at safety level. Aflatoxin was found at 2.15 ppb, ochratoxin at 0.71 ppb, fumonisin at

0.61 ppm, zearalenone at 41.26 ppb, T2- toxin at 9.49 ppb and vomitoxin at 0.09 ppm.

unfinegde : I8hinsdnunSinamsRynndes) ¢ wingau3%s Elisa test kit 1aus aflatoxin, ochratoxin,
zearalenone, T2-toxin, fumonisin L{01% deoxynivalenol (vomitoxin)ﬁﬂmﬁauiuqmﬁaﬁmﬂuwﬁaluwﬁmﬁmcﬁmmi
@SuInEyRysI NG 9 Wﬂﬂmwmﬂmm R.C. (rejuvenating concoction) Fedduduitonludszmeng $1uau
30 @909 wm1qnmatmmiﬂmﬂaummmﬁwymmmsmg‘lus“ﬂuwﬂaaﬂm Tmeny aflatoxin 2.15 ppb,
ochratoxin 0.71 ppb, fumonisin 0.61 ppm, zearalenone at 41.26 ppb, T-2 toxin at 9.49 ppb and vomitoxin at 0.09 ppm

Index words : gminey, a1y lueMIs, SNy, omsiasuy

Job’s tears, ochratoxin, fumonisin, zearalenone, T2-toxin, rejuvenating concoction

Y apeem1s NIAMeIMaasnisunng nsEnseaEIRgy wumy3 11000
" Division of Food, Department of Medical Sciences, Ministry of Public Health, Nontaburi 11000, Thailand.
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Table 1 Mycotoxin found in Job’s tears.

o 1 J
Fedunamanluieuvssmsivemideslugniesiinuliulszmeng

Number Aflatoxin Ochratioxin Fumeonisin Zearalenone T-2 toxin Vomitoxin
(ppb) (ppb) (ppm) (ppb) (ppb) (ppm)
1 73 0 0.6 105.7 0 0
2 7.5 0 0.7 84.2 0 0
3 8.1 0 0.5 61.5 0 0
4 0 0 122 81 0 0
5 0 0 0 0 0 0.1
6 0.8 1.1 0 0 0
7 3 0 0 0 65 0
8 0 0 03 0 59.9 0
9 0 1.8 0.3 0 59.9 0
10 4.9 0 0.1 100.5 211 0
11 1.4 0 0 125 2 0
12 1.6 24 0 0 74.1 0
13 2 ) 0.4 149.5 1.6 03
14 22 2.5 0 0 0 0
15 25 0 0 15.4 0 0.5
16 0.1 0 0 0 0 0
17 1.5 0 0 0 0 0.3
18 0.8 0.8 0 0 0 0
19 0.6 0.1 0.1 0 0 0
20 0 2.1 0 23 0 0
21 1.6 0 0 135 0 0.5
22 0.7 0.7 0.6 41.2 0 0.3
23 8.4 8.9 0.5 0 21.6 0
24 0 0 0.5 171.9 0 0.4
25 0 0 0.1 204.7 0 0.2
26 38 0.2 0 1.7 0 0.1
27 2 0 0.4 166 0 0
28 1.5 0 05 0 0
29 0 0.5 0.6 0 0 0
30 23 03 0 05 0
mean 2.15 0.711 0.61 41.26 9.49 0.09
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aemIad1unadaluNyana Garcinia

Effect of Fruit Ages and Plant Growth Regulators on

Callus Formation of Garcinia

autles wvzln” uazvIiunag Hgzno”

Sompong Te-chato” and Chuanpis Niyagij i

Abstract : Callus formation from seed segments of three species of Garcinia, mangosteen, Phawa and somkaeg

excised from fruits at 2, 4 and 6 weeks after blooming was investigated. Callus induction was carried out on MS
medium supplemented with various concentrations of BA (benzyladenine) or TDZ (thidiazuron) and 2, 4-D (2, 4-
dichlorophenoxyacetic acid). The results showed that seed of mangosteen at 2 weeks of blooming which provided
percentage of callus formation of 74.9. In the case of somkaeg, callus formation was not obtained in all ages of fruits.
Callus formation on the medium supplemented with 2,4-D in combination with BA or TDZ was not different. Callus
feature obtained from 2,4-D and BA-containing medium was friable while 2,4-D and TDZ-containing medium gave
compact one. Maintenance of mangosteen callus by subculturing to various kinds and concentrations of plant growth
regulators in comparison with 0.5 mg/l BA and 0.5 mg/l TDZ-containing medium revealed that BA and TDZ-containing
medium gave the best proliferation of the calli. Among various ages of mangosteen fruits 4 weeks after blooming gave
the best results in maintenance and proliferation of the calli. For phenolic compound production in culture, BA produced

a large amount of the compound from seed segment at 2 weeks after blooming whereas TDZ gave contrary result.

L a a a a ¢ a '
Y AMZNSWOINTBITUEIR UM IINGIDBAUAIUATUNT ’JVIU'Il‘UO‘Iﬂ‘WﬂMﬂ.l‘ a3¥n1 90112
" Faculty of Natural Resource, Songklanakarin University, Had yai, Songkla 90112, Thailand.
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Table 1 Effect of fruit ages and cultivars of Garcinia on callus induction.

callus induction precentage

cultivars 2 week 4 week 6 week
mangosteen 96.7 92.7 95.0
phawa 23.2 74.9 50.0
somkaeg 0 0 0
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Table 2 Effect of plant growth regulators and cultivars of Garcinia on callus formation from

young seed or integument at 2 weeks after blooming.

plant growth cultivars

regulators mangosteen phawa somkaeg
0.5DB 100 *18.8 0
0.5D1B 92.3 10.0 0
0.5D2.5B 100 45.5 0
0.5D5B 100 213 0
1D0.5B 93.3 60.0 0
1DB 75 54.5 0
1D2.5B 100 18.2 0
1D5B 100 333 0
2D0.5B 100 545 o
2D1B 100 16.7 0
2D2.5B 100 0.0 0
2D5B 100 0.0 0
3D0.5B 100 0.0 0
3D1B 100 9.09 0
3D2.5B 92.9 0.0 0
3D5B 92.9 0.0 0
average 96.7 232 0

Table 3 Effect of plant growth regulators and cultivars of Garcinia on callus formation from

seed or integument at 4 weeks after blooming.

plant growth cultivars

regulators mangosteen phawa somkaeg
0.5DB 88.9 72.7 0
0.5D1B 100 100 0
0.5D2.5B 90.0 ) 90.9 0
0.5D5B 100, . 58.3 0
1D0.5B 75 100 0
1DB 90 727 0
1D2.5B 100 90.9 0
1D5B 90 90.9 0
2D0.5B 62.5 72.0 1]
2DIB 82.5 87.5 0
2D2.5B 100 833 0
2D5B 100 90.9 0
3D0.5B 100 36.4 0
3DIB 100 66.7 0
3D2.5B 100 385 0
3DSB 100 46.7 0
average 92.7 74.9 0
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Table 4 Effect of plant growth regulators and cultivars of Garcinia on callus formation from

seed or integument at 6 weeks after blooming.

plant growth cultivars

regulators mangosteen phawa somkaeg
0.5DB 100 > 50 0
0.5D1B 90.9 50 0
0.5D2.5B 90 50 0
0.5D5B 100 50 0
1D0.5B 100 50 0
iDB 100 50 0
1D2.5B 88.9 50 0
1D5B 87.5 50 0
2D0.5B 75 50 - 0.
2D1B 100 50 0
2D2.5B 100 50 0
2D5B 87.5 50 0
3D0.5B 100 50 0
3D1B 100 50 0
3p2.5B 100 50 0
3D58B 160 50 0
average 95.0 50 0
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Table 5 Effect of plant growth regulators and ages of fruit on callus formation on MS medium

supplemented with various coencentration of 2, 4-D and BA. -

plant growth 2 week 4 week 6 week
regulators number of % number % number Yo average
exp  callus callus exp  callus callus exp callus  callus
0.5DB 11 11 100 8 88.87 12 12 100 96.3
0.5D1B 13 12 92.31 9 9 100 1t 10 90.91 94.4
0.5D2.5B 12 12 100 10 9 920 10 9 90 93.3
0.5D5B 11 11 100 9 100 10 10 100 100
1D0.5B 15 14 93.33 8 6 75 i1 11 100 89.4
1DB 8 6 15 10 9 90 7 7 100 88.3
1D2.5B 12 12 100 9 9 100 8 88.89 96.3
1DSB 7 7 100 10 9 90 8 7 87.5 92.5
2D0.5B 13 13 100 5 62.5 12 9 75 79.2
2D1B 13 13 160 7 82.5 8 8 100 94.2
2D2.5B 12 12 100 10 10 100 9 9 100 100
2D5B 13 13 100 9 9 100 8 7 875 95.8
3D0.5B ‘ 12 12 100 100 8 8 100 100
3D1B 14 14 100 8 100 7 7 100 100
3D2.5B 14 13 92.9 9 100 7 7 100 97.6
3D5B 14 13 9.9 11 11 100 7 7 100 97.6
average 96.7 92.4 95.0

exp = explant
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Table 6 Effect of plant growth regulators and ages of fruit of mangosteen on callus formation.

plant growth 2 week 4 week 6 week
regulators number of % number % number % average
exp callus callus exp  callus callus exp callus callus
0.5D0.1T 12 11 91.7 8 8 ‘w0 10 9 90 93.9
1D0.01T 12 11 91.7 10 9 90 11 11 100 93.9
1D0.05T 12 11 91.7 10 10 100 11 11 100 97.2
1D0.1T 12 12 100 0 - 8 80 12 12 100 93.3
1D0.5T 12 11 91.7 10 8 80 9 9 100 90.6
2D0.01T 12 12 100 7 6 85.7 10 9 90 91.9
2D0.05T 13 12 92.2 8 8 100 7 7 100 97.4
2D0.1T 12 11 91.7 11 1 100 10 10 100 97.2
2D0.5T 12 12 100 10 10 100 9 Ly - -88.9 96.3
3D0.01T 12 11 91.7 10 10 100 8 7 87.5 © 931
3D0.05T 12 12 100 9 100 11 9 81.8 93.9
3D0.1T 12 12 100 9 100° 12 12 100 100
3D0.5T 12 12 100 10 10 100 10 10 100 100
average 93.8 96.0 96.1

exp = explant
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Table 7 Effect of plant growth regulators and ages of fruit of mangosteen on callus formation.

plant growth 2 week 4 week 6 week
regulators character frequency character  frequency character frequency
0.5DB f ++ f -t fef +t
0.5D1B f ++ f +y fycf
0.5D2.5B f ++ f ++ fef +
0.5D5B ‘ fief ++ fef ++ fief ++
1D0.5B fef ++ fof T f ++
1DB of +H+ f ++ fef ++
1D2.5B fef ++ f,ef - f +H+
1D5B fef +HH ef + f ++
2D0.5B t . fef + e
2D1B f -+ f ++ f ++
2D2.5B f 4+ f ++ f -+
2D5B f 4+ f ++ f ++
3D0.5B f +++ f ++ f ++
3D1B C fef +++ f e t 4+
3D2.5B fef ++ f R f ++
3D5B f ++ f +H+ f ++
f : friable callus +  0-25%
¢ : compact callus +  26-50%
cf : compact + friable callus +He+ o 51-75%

+H+ - 76- 100%
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1.8 D 2wk

0.5D0.0IT
Q.5D0.0ST
0.5DOIT
0.5D0.5T
1D0.0IT
1Doos
1DO.IT
1DO.ST
2D0.0IT
2D0.05T
2D0.1T
200.5T
DT
3D0.0ST
o.T
300.5T

concentration (mg/1)
Figure 1 Effect of various concentrations of the two cytokinins, BA (A) and TDZ (B) on phenolic

compound production.
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Table 8 Effect of ages of fruit and plant growth regulators on callus formation.

plant growth 2 week 4 week 6 week
regulators character frequency character frequency character frequency
0.5DB f,ef ++ c,ef ++++ fyef +++
0.5D1B ef +H+ of +++ ef +++
0.5D2.5B f +H+ of +++ f,ef ++
0.5D5SB fef ++ c,fef +++ f ++
1D0.5B e fycf ++ e fyef ++ fief +
1DB f 4+ f.ef ++ fief ++
1D2.58 fyef ++ c,f ++ f ++
1D5B of +++ c,f ++ fief ++
2D0.5B fief +HH+ f + fef ++
2D1B f,ef ++H+ fef ++ cf +++
2D2.5B e, f ++ c,fef -+ ¢,f,cf ++
2D5B fef - fcf e e fef ++
3D0.5B f +H+ e fef ++ f +
3DIB f ++ ¢f +4++ fef -+
3D2.5B f ++ c,ef +++ f +++
3D5B f +H c,ef +++ fcf ++
f': friable callus + 0-25%

c : compact callus ++ 26-50%

cf : compact + friable callus +H+  51-75%

+Hi+  76-100%
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Table 9 Effect of kinds and concentrations of plant growth regulators on multiplication and

maintenance of callus.

2, 4-D BA TDZ 0.5BT 2D1B - 2D0.1T
mg/l 2 wk 4 wk 6 wk 2wk 4 wk 6 wk
0.5 0.5 0.01 18.8 80.0 ‘2875 57.8 62.5 53.3
0.5 1 0.05 56.3 70.0 67.8 59.4 25.0 17.0
0.5 2.5 0.1 43.8 _ 62.5 38.8 44.5 60.0 61.7
0.5 5 0.5 50.0 50.0 45.0 46.4 30.0 42.5
1 0.5 0.01 35.7 73.8 30.0 21.8 41.7 233
1 1 0.05 50.0 25.0 25.0 25.0 12.5 26.2
1 2.5 0.1 12.5 100 20.8 375 59.0 26.7
1 5 0.5 43.83 70.8 125 43.7 25.0 - 30.0
2 0.5 0.01 315 16.7 41.7 17.6 0.0 4.2
2 1 0.05 43.8 354 50.0 40.9 12.5 25.0
2 25 0.1 57.0 345 223 37.5 27.9 18.3
2 5 0.5 22.5 35.0 12.5 43.8 42.5 35.0
3 0.5 0.01 6.25 17.5 0.0 375 30.0 18.8
3 1 0.05 16.7 12.5 0.0 46.9 5.0 17.1
3 2.5 0.1 0.0 175 16.7 219 10.0 55.9
3 5 0.5 0.0 525 10.06 i8.8 54.2 10.9
average 32.0 50.9 30.0 393 27.2 31.9
a d
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Karyotype of Purple Rice Chromosome
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Sunisa Sunarin” Dumnern Karladee” and Chatana Suwantada”

Abstract: Chromosome karyotypes investigated in five rice varieties grouped as “white rice” (Sanpatong and Mali
105) and “purple rice” (Doisaket, CMU col.2 and CMU col.3) shows an equal chromosome number of 2n=24.
Chromosome size and characteristic were specific and varied among the varieties. The “purple rice” obtained larger
size of chromosomes than those of the “white rice”. Metacentric and submetacentric chromosomes represent general
morphological characteristics. Only Mali 105’s chromosomes could be classified as subtelocentric, indicating that the
variety is typically more cultivated than the others which still rather be the “wild type”. Telocentric chromosome could
not be detected in the investigated varieties. The “purple rice” group shows less consistent karyotype characteristics

than the “white rice” group. SAT - chromosome was found in Mali 105 and CMU col.2.

UNAAYD :  mansdnseidugniinrweslasTuleudn 5 wuflaosuiesnidiu 2 ngu fengu iy
(nilerduthasauazveungd 105) fungu “Srumiivady (R1PBUAARA, CMU col 2 182 CMU col.3) WU 5
Wuglis o Ias Ty Teumiiude 2n=24 uallvunauazsiinvesins Tulsuiudruazinwzuandaiu il uue
aziug Tnongu “Armiloadr Sunnaveslas luloulngjndng “4nvr dugnineueslns ulsuiing

v
I

Tawih llilgals1aihi metacentric iy submetacentric #3uTas T Teuffidug ni3noudhuuuy subtelocentrric wu i
i 3 v
Fravouuzd 10smniu uaasiidveunsd 105 Tanuihu “driufilgn nandniugduahidndidagninen

v madndsls auzinmasmand uninoduFoalvad Fealvid s0200.

Y madnivau auznuasnaad ainododedluy Foalmi 50200,

¥ Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
¥ Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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migIduthaes  (2n=24) = L™ +L™ +M", +M™ +8",

HaNuza 105 (2n=24) = L™ +L™ +L" +M" +M™ +8",
milgddimorazifin  (2n=24) = L™ +M" +M™,
MHYINCMU col.2 (2n=24) = L L™ +M" +M™ +8° +5™

MUBIANICMU col.3 (2n=24) = L™ +L™ +M" +M™

[] t v d9Y
anuaved Iny luTsuwumugdng
d. a 1 [}
nfnw Juuna Tas Ty Taweglueie0.840 - 0.243
lunseu Tasdr1uutioads cMU col2 il
Taslulwulvgfige wazdrmenuzd 105

Table 1 Chromosome length of five rice varieties.

daugndnminsTulynvesdiuwiivasm

flasTulawdniiga L’Eﬂziﬂﬂmg oud 2
a3 TuTasuvesdhaumiloadiiie 3 Rugazlivune
Tnginidhaniionduihaeauaznouuzd 105
@i 1)

s lungudiivn aufivaduiheewias
nowua 105) Nvia Ias 1y Tawey 11923 0.671-
0.243 luasou FudnniwuialasTuTauwes
nqudhamiloadiifivinasglugag 0.840-0357
lunsou 5195 2)

. varieties Chromosome length (micron)
set no. Sanpatong Mali 105 Doi Saket CMU col.2 CMU col.3
1 (largest) 0.671 0.650 0.744 0.840 0.634
2 0.587 0.575 0.643 0.708 0.609
3 0.517 0.559 0.563 0.679 0.598
4 0.468 0.532 0.563 0.599 0.543
5 0.424 0.435 0.562 0.576 0.528
6 0.396 0.430 0.557 0.561 0.503
7 0.368 0.408 0.474 0.552 0.502
8 0.348 0.375 0.468 0.496 0.466
9 0.348 0.348 0.462 0.444 0.416
10 0.331 0,337 0.453 0.444 0.410
11 0.323 0.328 0.408 0.399 0.402
12(smallest) 0.300 0.243 0.385 0.391 0.357
Sum 5.081 5.220 6.282 6.689 5.968
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Table 2 Comparision of chromosome

rice group.

size

between white rice group and purple

Group Chromosome size (micron)
White rice 0.243 - 0.671
Purple rice 0.357 - 0.840

i onl3 suifiougaldreveaTng TuTow
v s Augnuhdamierduihass uazdn

miloadia 3 wuqmmuﬁmaﬂym:mmﬂu
$1Wug “Hufioe nd1adef 51319904
Tn3 T3 Ty 1 metacentric U8 submetacentric
Fufludnyaizuuy symmetrical karyotype fitfise
$raveuwzd 105 iwulas TuTwuds 3 vilade
metacentric, submetacentric 4@ subtelocentric
duflug nvazveadn W ug ﬂa n” a9
Tﬂsiuiwwmﬂsmmu telocentric 111 139529
wulumsdnmadad @379 3)

Table 3 Chromosome characteristics of five rice varieties .
Chromosome size (micron) Chromosome number and karyotype

Varieties Large Medium Small Large Medium Small

M SM ST T Total M SM ST T Totai M SM ST T Total
Sanpatong  0.671-0.486  0.485-0.336 0.335-0.300 1 3 0 0 4 5 1. 0 0 6 2 0 0 o 2
glutinouse
Mali 105 0.650-0.447  0446-0.325 032460243 1 1 2 0 4 6 1 0 0 7 1 0 0 0 1
aglutinous
Doi Saket  0.744-0.565  0.564-0.372 03710000 0 2 0 0 2 9 1 0 0 10 0 0 o0 0 O
purple rice
glutinous )
CMU col.2 0.840-0.616  0.615-0.420 04190391 2 1 0 0 3 6 1 6 o0 7 1 1 0 o 2
purple rice
glutinous
CMU col.3  0.634-0506 0.505-0317 03160000 3 2 0 0 5 6 1 ¢ 0 7 0 0 0 o0 0
Purple rice
glutinous
Remark : M = metacentric chromosome SM = submetacentric chromosome

ST = subtelocentric chromosome

1

telocentric chromosome
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Table 4 Chromosome karyotype (defined set of chromosome).

Varieties M SM ST T
Sanpatong glutinous 4,6,7,8,9,10,11,12 1,2,3,5 - -
Mali 105 aglutinous 4,6,7,8,9,10,11,12 1,5 2,3 -
Doi Saket purple rice glutinous 3,5,6,7,8,9,10,11,12 1,24 - -
CMU col.2 purple rice glutinous 2,3,4,5,7,8,9,10,11 1,12 - -
CMU col.3 purple rice glutinous 2,4,5,6,7,9,10,11,12 1,3,8 - -

ueNIINT §anuE numzRiruvesas T Tsy
4 6 vnamenmenuEAIAZEHi 12 483 CMU col.2
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filsngdnuazuosd asattelite)Ri uoonI
U5 adareTas Tu Teai gauv 4@ 821y
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The Genetic Source for Boron Tolerance in Barley

1

[ oad o I = = q‘” s
Auaig $roa " Jdim yans” uaz wyerssa go¥iny

Sansanee Jamjod v Panita Boonsit” and Benjavan Rerkasem u

Abstract : Responses of barley genotypes to boron (B) were studied in two growing season, 1997/98 and
1998/99. A preliminary screening was conducted in the first season with advanced lines of barley from the Barley
Thailand Yield Nurseries 97/98. The barley lines were tested in sand culture containing washed river quartz sand,
watered with complete nutrient solution without added B. Boron efficient (Fang 60) and moderately inefficient (SW
41) wheat genotypes were included as checks. Barley genotypes with different levels of B tolerance were selected for
turther screening in the next season.

In 1998/99, the selected barley lines and 4 wheat checks (ranging from B inefficient to efficient) were evaluated
on a low B soil in a split plot design. The B levels were in main plots in four replications and genotypes were in
subplots. Boron levels included nil (B0), 1 kg borax ha ' (B1), 10 kg borax ha ' (B2) and 2000 kg lime ha ', to
accentuate B deficiency (BL). Barley genotypes were found to vary in their response to B in terms of number of grains
ear "', grains spikelet "', grain set index (GSI) and grain yield. |

The range of responses found was comparable to that expressed in the wheat checks. In the low B sreétments,
grain set was severely depressed in many of the barley genotypes but not in BRB 9604 and BRB 9642. These two
genotypes of barley appear to be as tolerant to B deficiency as Fang 60, the most B efficient wheat. Such barley
genotypes may be expected to avoid B deficiency-induced grain set problem in low B soils in the Northern and Northeastern

Thailand. BRB 9604 and BRB 9642 might also be used as sources of B efficiency in breeding programmes.

" mednfials aumnuasmand uinedededlwi  Foalnai 50200
" Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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nqui 3 Aadaniiy sw 41 nquit 1 Aamdariiy sw 41 1un
nquit 4 Aawsdareunda sw 41 eNeug FNBL 8309-34-SMG-1-1, FNBL 8306-BC-
AMTVIUANNIOINY NN GSI 38131 25-55%  SMG-1-1 LA FNBL #140
asoue ldissasanguie nguii 2 Aadatiosnd sw a1

Table 1 Response of advanced lines from Barley Thailand Yield Nurseries 1997/98 grown in

sand culture and in the field.

Sand culture (B deficient) Field (B sufficient)
Genotypes Origin ¥ GSIY % of checks GSI % of checks
% Fang 60 SW 41 (%) Fang 60 SW 41
Two-row barley -
BRB 9604 BRB 90.0 91 138 93.1 100 96
BRB 9624 BRB 85.3 87 131 94.7 102 98
BRB 9 BRB 79.9 81 123 95.0 102 98
BRB 9609 BRB 75.2 76 115 94,7 102 23
BRE 10 BRB 74.5 76 114 88.7 95 92
BRB 11 BRB 2.5 74 111 94.7 102 98
LARTC-BL9101 LMP 64.1 65 98 98.3 106 102
BRB 9621 BRB 64.5 62 94 85.7 92 89
LARTC-BL9119 LMP 60.7 62 93 94.4 102 98
LARTC-BL9408 LMP 419 49 73 85.0 91 88
SMGBL 9408 SMG 423 43 66 99.0 106 102
SMGBL 94026 LMP 40.4 41 62 713 76 74
LARTC-BL9410 SMG 438 5 8 875 9% 91
SMGBL 94003
FNBL8309-34-SMG-1-1 SMG 552 56 85 97.0 104 100
FNBL8306-BC-SMG-i-1 SMG 46.5 47 1 69.2 103 100
FNBL #140 SMG 459 47 70 96.2 103 100
FNBL844044-SMG-1-1-1 SMG 38.9 40 60 933 100 97
FNBL8403-6-SMG-1-2-1 SMG 370 38 57 96.2. 103 100
FNBL8403-17-SMG-1-1-1 SMG 345 35 53 93.7 101 97
SMG1 SMG 319 32 49 98.7 106 102
BREB2 BRB 24.7 25 38 91.5 98 95
Wheat (checks)
Fang 60 (E) 983 1060 151" 93.0 100 96
SW 41 (MI) 65.1 66~ 100 96.6 104 100

Note : Two bread wheat genotypes, Fang 60 (B efficient, E) and SW 41 (moderately
B inefficient, MI) were included as checks.
BRB = Boon Rawd Brewery Co. Ltd.
Y Lmp = Lampang Agricultural Research Training Center
SMG = Samoeng Upland Rice and Temperate Cereals Experimental Station.
¥ Grain Set Index (%)
“and " Significantly different from check cultivars at p<0.05, 0,01 and 0.001, respectively.
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GsI wudmmanuguSouiioy 4 aowug
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(Rerkasem and Jamjod, 1997) N413A1® WU T Fang
60 nuson1sua Tusou ldgage meug cMU
88-9 nu ldthunana eneug sw 41 linuthy
AANALRUE Bonza nuAemsvia Tuseuld
Yoofiqa (it 4) uazwudnndiadmoniug
BRB 9624, BRB 9604 Liaz FNBL 8309 N\
asmisvialuseulaaluszdu@oanudiend
Wug Fang 60 daudhmniiadaeiug SMGBL
91002 linuaemsviaTusouluszaufeiiy
$haend sw 41 dwsudnsiadmeRug SMG
1 linuiigaluszgavlndifsatudimanug
Bonza dau%ﬂmuawﬁ’uﬁﬁ}ﬁ fiofio BCMU 96-
9, BCMU 96-1 112 BRB 2 UnTdANYHEMIADY
aussroszaulusoufiuand1eon i TasTy
zavuTusous q (BL uaz BO) yuae Tinusie
msvaluseulndifivsfiudmd sw 41 ung
Bonza ud lusesu Tuseufigedulusunaiiios
(B2) MoWuiiv fiﬁﬁ'mﬁmﬂ‘mmimauag:

Table 2 Number of spikelets spike ' of barley and bread wheat genotypes grown

in four levels of B.

Genotypes B treatments Mean
BL B0 Bl B2
Two row barley
BRB 9624 14.2 14.9 15.6 155 i150b
BRB 9604 16.5 15.9 15.6 15.9 16.0 cd
SMGBL 91002 211 21.5 214 20.9 21217
BCMU 969 238 24.1 255 24.6 245¢g
Six row barley
FNBL 8309 13.6 13.0 13.6 13.2 13.3a
SMG1 14.4 14.9 154 150 14.9b
BCMU 96-1 177 i7.1 18.2 17.5 17.6¢
BRB 2 162 16.9 17.1 16.5 16.7d
Bread wheat
Fang 60 15.0 15.8 16.6 158 15.0 bed
CMU 88-9 164 16.1 17.2 15.7 i6.4d
SW 41 17.3 17.2 18.8 17.6 17.7e
Bonza 15.1 14.7 16.5 15.4 15.4 be

Ftest : B™, G, BxG™, *** significant at p<0.001

" Mean within a column with different letters are differ significantly at p = 0.05 with LSD.



unBINUgRTINYeIA I IMUMIMARN 1S IasIglusewlud I siad
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36 -
Two-row barley
20 - B BRB %24
B BRB %04

SMGBL 91002

[] BCMU %6-9

Six-row barley

-1

FNBL 8309

spike
u

SMG 1

G

BCMU 96-1

E B

BRB 2

O

‘Wheat

J Fang6o(E)
B CMUS$8-9 (ME)
SW 41 (MI)

[0 Bonza()

BL BoO B1 B2

Figure 1 Effect of B treatment (B) on number of grains spike ' of barley and bread wheat

genotypes (G). (B x G significant at p<0.001 LSDMS= 6.5)
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BL B0 B1 B2

Two-row barley

Il BRBY%24
B8 BRB %04
SMGBL 91002

[] BCMU 96-9

Six-row barley

I FNBL 8309
B svG1
BCMU 96-1

[] BRB2

Wheat

Fang 60 (E)

CMU 88-9 (ME)

H E

SW 41 (MI)

O

Bonza (T)

Figure 2 Effect of B treatment (B) on number of grains spikelets "' of barley and bread wheat

genotypes (G). (B x G significant at p<0.001 LSD, = 4)
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4

Two-row barley

I BRB9%624
B BRB %04
SMGBL 91002

[J BCMU%-9

Six-row barley

I FNBL 8309
B sMmGi
E BCMU%-1

] BRB2

Wheat

B Fangeo(E)

B cMUS8.9 (ME)
SW 41 (M)

[C] Bonza(n)

Figure 3 Effect of B treatment (B) on Grain Set Index (%) of barley and bread wheat

genotypes (G). (Bx G significant at p<0.001 LSD_ = 16.9)
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Two-row barley

M BRB %24
B BRB 9604
SMGBL 91002

[l BCMU %2

‘!‘,{; Six-row barley
>
B FNBL 8309
g B sMc1
< BCMU 96-1
[] BRB2
Wheat
[ Fang6o (E)

B CcMU3s.9(ME)
SW 41 (MD)
[C] Bonza(m

-

BL BO B1 . B2
rigure 4 kitect of B treatment (B) on grain yield (g m™) of barley and bread wheat

genotypes (G). (B x G significant at p<0.001 LSD, = 65)
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Incidence of Coffee Pests in Open and Shaded Systems

13 Ingduia® Sysiay wivsaad ¥ wsa Buudn”
ey yan” waz Yszasg meen”
Nithi Thaisantad” Theeradej Promwong” Narit Yimyam”

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.

v TasanguiitonasMannnunuuiigs ansinyasedes aninndedeali o Fuedn s0200.
” goriinanoasdnensumneasigs Aumnunsian; uninodoFoainl eigedlmni.

" 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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Knowledge and Attitude of Agricultural Extension

Workers on Highland Natural Resources Conservation

Ysuady Mo’ uay Fsuimy winaaad

Prasert Kham-on” and Theeradej Promwong”

Abstract : The purpose of this research was to study the knowledge and attitude of the extension workers relating to
natural conservation. And also to find out some approaches to encourage the self-conscious and motivation concerning
natural resource conservation and to study the appropriate technique for technology transfer in agriculture extension.

The population of 120 samples were selected from 8 agencies in Chiang Mai, Chiang Rai and Mae Hong Son
Provinces by using simple random sampling technique. An interview questionnaire was used for data gathering. The
data was analyzed and presented in forms of frequency, percentage, mean and weight mean score.

From research findings, it was found that agricultural extension workers’ knowledge about natural resource
conservation was at high level (61.67%). The minimum point was 15, the maximum point was 30 and the average was
25.63. The attitude about natural resource conservation was also at good level (96.67%). None of them had negative
attitude and the average of their attitude was 2.76. To be more knowledgeable and had better motivation, the extension
workers should have training courses, field trips, moral support, clear job description, and evaluation and monitoring
continuously. For technology transfer in the highland agricultural areas, the extension workers should be a person of

good relation and friendly in order to be more accepted and trusted by farmers. Mass media, group leader and village
organizations are effective channels for public relation. Participatory approach will be very useful for the community
development, by having extension workers or government officials to support as an advisory or monitoring team.

Other recommendation

2w A o a ' '
Yreriiifounsguédnousunynsfige Aasinuasmans uniinoidudeani Foalni s0200.
i o0 @ o < ¢ o v oA '
guiidouasRannnurunige ausnuasmand yimendo@ealni Boalwy 50200.
"Highland Agricultural Research and Training Center, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand.
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”Highland Cotfee Research and Development Center, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand.
is to encourage the extension workers to be aware of the problems of natural resource and give full support to solve the

problems. The head of organization or project should have clear understanding to working roles, take good care of the

workers, give information, create moral support and give chances to initiate new projects which will be beneficial.
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Effects of Dried Brewers Grains Levels
in Diets on Milk Yields and Milk Compositions

in Holstein Friesian Dairy Cows

Usilung unwad” mftasond wsnndus ¥ o yvwisa” uaz s Suazay”

Pramote Paengkoum” Satisarat Promkun " Sahat Nutchanat and Wirot Sintala”

Abstract : To evaluate the effects of dried brewers grains (DBG) levels on performances of lactating dairy cows,
an experiment was conducted using 24 Holstein Friesian lactating dairy cows, averaging 472 + 11 kg liveweight, 4-5
years old. The cows were assigned at random into Randomized Complete Block Design (RCBD). The blocks were
allotted according to stage of lactating i.c. early and mid lactation. The 4 dietary treatments were 0%DBG, 10%DBG,
20%DBG and 30%DBG, which were the percentage of DBG on dry matter basis contained in the concentrates,
) for cows fed 10%DBG and 20%DBG were numerically different (p<0.05)

.75

respectively. The intake data (gkg W
from cows fed 30%DBG, dry matter and organic matter digestibility were tended to decrease in proportion of an
increasing dried brewers grains (quadratic p<0.01, cubic p<0.03). Yields of milk for cows fed 20%DBG was numerically
different from cows fed 10%DBG (18.7 kg and 18.4 kg respectively, p<0.05) and cows in both fed were numerically
different from cows fed 10%DBG and 30%DBG (15.95 kg and 15.90 kg respectively, p<0.05). Percentage of milk fat
and milk protein were tended to increase in proportion of an increasing dried brewers grains. Cows fed 20%DBG gave
higher income over feed cows. This experiment indicates that diet containing 20%DBG can be fed to lactating dairy

cows to increase financial return.

Vaoniuiseuazineusumanuasanauns a.ug o.walau v.anauns 47160
¥ Sakon Nakbon Agricultural Research and Training Center. Rare, Punkhon, Sakhon Nakhon 47160, Thailand.
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UNAAED :  minaasenieiiliIngUsasditeAnumavesszdumnidlosits (dried brewers grains, DBG)
demussonmms IinandauesTauw Tnsl¥ auwiug Teaa lmivSiBouluszorSaun S 24 fewiszanm
4-51 1‘511417nm?%u 472+ 11 NN, 1Hur1nIINAARILDL Randomised complete block design (RCBD) Taoldsems
Sauuihuuden I 2 uden ldud 32ausn uozrsnanavesnsTaun Uszneudivomsnaasd 4 nqu fie 1900
lesuds 0% (0%DBG) mAdlusiia 10 % (10% DBG) MAdiasuds 20 % (20% DBG) uaz midlosuds 30%
(30% DBG) AadluTaquialuemisdu wamsnanes wuinlfinamsinld Aathunsuaiming G
10%DBG ung 20%DBG gand1 (p<0.05) ngu 30%DBG uazlarwduiuifuszdumnidesudaumdnlds
(p<0.02) M3denlRveainquitaiasduniiing aﬂaqmmwﬁummﬁﬂ%’uﬁqﬁﬁu%u (quadratic p<0.01, cubic p<0.03)
nqn‘n"l‘vmﬂmamm 20 ulﬂsmuﬂ 'lﬂwawamumnqqmw nquildmnifiofuds 10 % (18.7 uaz 18.4 Alansu
IR ORT 'n p<0.05) uaziaresngugeni nqui l¥mnideduds 0 % uas 30 % (15.95 uaz 15.90 Alandy
ARy 7 p<0.05) dauedfiduduesTusiu uazluiuluinangy 20%DBG 1z 30%DBG gandingudu
(p<0.05) ﬁufumsWmmﬁﬂi’uﬁﬂuqmiaw1sTﬂuu1uszﬁu 20 % lugase s IiHaneLUNUNMIUATHFHY

' oA = tY A A a o ¢ =2
Q\?ﬂ?'lﬂqn@u llﬁzuuuﬁiuﬂﬁﬂf’l\“ﬂﬂl'ﬂﬂﬂ'lﬂlﬂﬂﬂlﬂQQQQQ 30 %11!?19\5@']“']5

Index words : dried brewers grains, lactating cows, milk yield, Holstein Friesian

UN Davis et al. (1982) laenuuySsuiiiey
mslgmadlesudauionaumums 198 Tnaua

mADeduia (dried brewers grain) iy uaznInd unAnafisydy 0, 20, 30 was 40
wawnes ldnngaamnssunswiades doh  aledifudlugaserns Tasauu wuhiiszd 40
V1910919015 a8 MIUNTEVIUMT waiting  esiFud MlFYSamsiuldanas dau
process (Cullison, 1979 ; Gohl, 1978) ddmde  WSmaiiuy USineihueiidsnleiud 4
Foni1 madied Tavezeglugdmndieian  nediud (4 % fatcorrected of milk, FCM)
aunsorindifesda g Lmatm"liﬂmumﬂ Tols@u uaglusuluihuy ngumaunuiissdy
Wovaadidn 1318wy sofumenlduteds o0, 20 waz 30 alofidud Lifanuuaneafy
Wuiitunonhuasmadefideded st meadd udgendingunaunuiiszdy 40
higndesTugiu vieTusaunarmugads 49 WosiBud edafied Aynieada (p<0.05)
1lofiFud (NRC, 1988) wonnNREnlsEney  Polan eral (1984) leAnyuSouiouas 19nn
&reTlsiu (protein, CP) luthy (fat) 181 (ash)  (Defuds madlesan uazmndanies Taoiasy
uaz TnvuziideuIdwanua (total digestible Tugasesfifi Tustu 145, 16.0 uag 17.5
nutrient, TDN) WD 29.2, 10.8, 4.0 uaz 60  wefifud nwudmsldmndesura uazan
wosisud mud iy (NRC, 1996) damnidled  dedan ﬁ'flﬁ”lw’fwawﬁﬂﬁmuqm’hﬂzjuﬁm?u
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Table 1 Composition of concentrate mixture and calculated of nutrients.

Item Treatments
0%DBG 10%DBG 20%DBG 30%DBG

Cassava chip 479 513 45.5 49.9
Whole cotton seed 26.3 16.2 103 1.9
Soybean meal 7.0 6.1 6.2 4.8
Dried brewers grains - 10.1 20.5 30.1
Molasses 8.9 8.6 8.2 1.1
Rice bran 53 3.0 5.1 1.9
Urea 23 2.2 1.8 1.6
Salt 0.8 0.8 0.8 0.8
Dairy mineral 0.6 0.6 0.6 0.6
Dicalcium-phosphate 0.1 0.1 0.1 0.1
‘Oystershell 0.6 0.6 0.6 - . 0.6
Sulphur 0.1 0.1 0.1 0.1
Limestone 9.2 0.2 0.2 0.2
Calculated of nutrients

Crude protein, % 18.5 18.4 18.3 18.5

Total digestible nutrient, % 75.7 75.6 75.7 15.5

Feed cost, Baht/kg 3.78 3.66 3.75 3.60

Tilsautui i wozveandalusin
Tae5n15999 ACAC (1990) 'cfmﬁuéhadnga
Taogaf umis rectum g ud 13 o
Snsermster1dTaelddnaamely (internal
indicator) fip 117 ajaza 16113 (acid insoluble
ash, AIA) AIBNN5U9 Van Keulen and Young
(1977) oz wmmdulszanimsdonld
#1735 15909 Schnieder and Flatt (1975)
Tavgas #ldsnnm Ao

Fulss@nimsdenluestagquitas)
=100- 100 (%AIA Tuemis)
(%AIA Tuya)
Funlszdninsenidues Tnsuzs)
=100 - 100 (%AIA Tuemis x % Tnyusluya)
(%AlA Tuya x % Tnruzluemis)
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Table 2 Chemical composition of trial feed.

Item Trial feed
Napier grass 0 % DBG 10%DBG 20 % DBG 30 %DBG
Dry matter, DM 24.3 90.5 90.2 89.8 91.1
% of dry matter
Crude protein, CP 9.3 18.4 18.1 18.4 18.5
Organic matter, OM 86.5 92.3 92.7 - 91.4 92.0
Neutral detergent fiber, NDF 72.8 29.2 28.9 29.1 29.0
Acid detergent fiber , ADF 34.7 8.5 8.7 9.1 8.9

Usuumsuldussemisneuuas
¥ v
o snuadailuiminvesiaguits Tag
Py a Y -3 :‘ @ W
USinamsau ldaadiun)osiBudveuimiing)
(kg/head/day) Wuio s luuAagnguvanes
lufianuuanandunisaan uaileaaiiu sy

¥
dmtinanunsrludn (gkg W

) WUINGW
10%BDG tazngu 20%BDG g4I (p<0.05)
nQu 30%BDG Tavlianuduiusiussauves

-4
madios ud wuwdulAe quadratic (p<0.03)
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Table 3 Effects of dried brewers grains levels on feed intake and body weight change.

Item Treatments SE Contrast
0%DBG 10%DBG 20%DBG 30%DBG L Q C

Roughage dry matter intake/d

kg 9.6 9.6 9.6 9.3 0.06 ns ns ns

%BW 2.03 2.04 2.05 1.96 0.02 ns ns ns

kg W' 93.6™ 95.¢* 95.4* 91.4" 0.64 ns 003 us
Total dry matter intake /d

kg 17.1 17.1 17.0 16.8 0.11 ns ns ns

%BW 3.61 3.62 3.63 3.55 0.02 ns ns ns

ghkg W' 166.4" 168.7° 168.9° 165.4" 101 ns 003 ns
Body weight change 4

kg/d 0.13 0.15 0.23 0.12 002 ns ns ns

*® Values on the same row under each main effect with different superscripts differ (p<0.05)

¢ Orthogonal polynomial contrast ; L = linear, Q =quadratic and C = cubic, ns = not significant (p>0.05), SE = standard error of means

Table 4 Effects of dried brewers grains levels on digestibility coefficient (%).

Item Treatments SE Contrast °

0%DBG 10%DBG 20%DBG 30%DBG L Q C
Dry matter 54.1° 53.9° 53.1" 51.6° 0.49 .01 ns ns
Organic matter 56.4" 57.6" 55.6" 53.2" 0.68 0.3 ns ns
Crude protein 48.3 46.8 45.6 44.8 0.89 ns ns ns
NDF 53.2 543 54.0 51.4 0.51 ns ns ns

*Values on the same row under each main effect with different superscripts differ (p<0.05).

¢ Orthogonal polynomial contrast ; L = linear, Q =quadratic and C = cubic, ns = not significant (p>0.05),

SE = standard error of means, NDF = neutral detergent fiber

n1s60e1d veelys@ unery (crude
protein digestibility, CPD) uaznstonldves
neutral detergent fiber digestibility , NDFD) a3
AMULANAAUNMI DA LemMs oo latuuo Ty
anaudl 014 nindl oF ud Slused uii q 9
(30%BDG) daunsdeulauesiaguis (dry
matter digestibility, DMD) uagnistos ldvos
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Sum?é’imq (organic matter digestibility, OMD)
nQu 0%BDG uag 10%BDG g4n31Ngu
30%BDG 819l aMI9e DA (p<0.05) 1A 1
UANuUNANTUNIAdATUNGY 20 %BDG 4
mstoldvesinquitwazdunidiag finaw
Fuiussuszdumniosutauuidunsatinear
(p<0.01 1o p<0.03 ) uaaaliiiuimsld
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¥
HANA AU IUNNGY 20%DBG ganin
1 4 ' @ o o aa 4
nquavedNltodiyneana (p<0.05) 4
v
nawaas uluu Ivanasmussdumades
1 ] 3
ARuiu TaelinuduWus S uLLY quadratic
3
(<0.01) UBE cubic (p<0.04) aIUUTMUTIUY
R o A sd o .
mlsuluiuin 4 nlosidud (4 % fat-corrected milk,
Py v @ daw @ o o
4 %FCM) finnuduiusnuszaumndesiuds
BuUdUATY linear (p<0.02) wazubuEU 1A
quadratic (p<0.01) @OANABINVIIVIIUUDA
. & '
Davis et al. (1982) Fawuins Mmnidiesus
A w s d o o q ¥ a
N3zAv 40 osigualugasenmsiInnanan

’ y .
vasas Tusdu vaz Tvdulwiug iiua
seduveamnidl o udef muay Tasfiaay
Fuwusiunuudunse maau%aﬁwuﬂiu‘lfmu
(total solid, TS) FuRUSAUsEAUMMDETIT
Ay RN A0 linear (p<0.01) quadratic
(P<0.01) 11AY cubic (p<0.01) AIUUBLE T
125995 1370 (solid not fat, SNF) 1123191915
gonlanTy lufanuuand 19 uneada
w1 vededade Ty (milk income)
LRI UL AIN A 26A1811173 (income
over feed) NQX 20%DBG 4031 (p<0.05) NG
10%DBG 1azNeaBIngugInangy 0%DBG
uagngy 30%DBG Tasfianuduiusnuszay
waatheuuudu 1da (p<0.01)

Table 5 Effects of dried brewers grains levels on milk yields, milk compositions.

Item Treatments SE Contrast *
0%DBG 10%DBG 20%DBG 30%DBG L Q C

Milk yield, kg/head/d 15.90* 18.35 18.70° 15.95* 0.75 ns 0.01 0.04
4 %FCM, kg/head/d ' 15.81* 18.37° 19.11° 16.43" 0.64 0.02 0.01 ns
Protein, kg/head/d 0.51* 0.61° 0.63° 0.57" 0.03 0.01 0.01 ns
Fat, kg/head/d 0.63" 0.74° 0.78° 0.67" 0.02 0.03 0.01 ns
Milk compositions, %

Fat 3.97° 4.00° 4.17" 4.23° 0.08  0.02 ns ns

Protein 320 3.30° 3.36" 3.58" 0.05  0.01 ns ns

Total solid, TS 12.32" 12.36* 12.50" 1247 0.03 0.01 0.01 0.01

Solid-not fat, SNF 8.81 8.78 8.78 8.77 0.02 ns 0.01 ns
Feed cost, baht/head/d 45.22 44.32 42.63 43.34 112 ns ns ns
Milk income, baht/head/d’ 168.07" 192.37" 197.66° 168.60" 7.02 ns 0.01 ns
Income over feed, baht/h/d 122.85* 148.05" 155.03° 125.26° 2.02 ns 0.01 ns

"¢ values on the same row under each main effect with different superscripts ditter (p<0.05).

' 4%FCM =0.4 (kg of milk) + 15 (kg of fat), * 10.57 baht/ kg of milk and * Orthogonal polynomial contrast ; L = linear, Q =quadratic and

C = cubic, ns = not significant (p>0.05), SE = standard error of means
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Relationships of Growth Rate with Milk Production and
Factors Influencing Some Economic Traits in First

Lactation of Canadian Holstein Cattle

d
ar v a al d
arinen ningsea’ uaz Wysuns auslnlsou?

Sahattaya subrod” and Patcharin Sondhipiroj”

Abstract : Study on some economic traits of 200 Canadian Holstein female calves was carry out. Data were
collected from the herd maintained at Chiang Mai Livestock Research and Breeding Center, born during period of 1991
to 1997. Average daily gain from birth to 3 months (ADG1) positively influenced weaning weight at 3 months (W3)
(r=0.92, P<0.01). Average daily gain after 3 months to 12 months (ADG2) positively influenced weight at 12 months
(W12)  (r=0.93, P<0.01). Prediction equation ADG1 and ADG2 were 9.327W3-194.512 and 2.260W 12-156.265,
respectively.

Relationships of weight at 12 months with first lactation 305-d milk yield (305-d MY) was not significant (r= 0.22,
P>0.05). The effect of seasons of birth on 305-d milk yield in first lactation were found to be signicant (P<0.05). Years
of birth had significant (P<0.01) effects on ADG1, ADG2 and 305-d milk yield. Age at first of calving (AFC) was also

significantly influenced (P<0.05) by years of birth.

v quitdonanhyaiugdaiFodlni e duhasa v iFualni 50120

Y Chiang Mai Livestock Research and Breeding Center. Sunpatong, Chiang Mai. 50120, Thailand
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Table 1 Some economic traits of Canadian Holstein cattle

Traits Mean 3 SD SE Min-Max n
BW, kg 3488 + 552 0.39 160 - 520 200
W3, kg 108.19 +  14.02 0.99 66.0 - 143.0 200
ADGI, g/h/d 814.50 + 142.28 10.06 366.7 -1177.8 200
W12, kg 30093 *+ 39.54 347 218.0 - 388.0 130
ADG2, g/h/d 523.88 + 96.42 - 8.46 3397 - 756.2 130
AFC, m 2773 = 3.50 0.39 236 - 390 80
305-dMY, kg 49858 + 923.17 103.21 3523.6 -7348.8 80

n = Number of observations

anudaniusvesdnyaignn (msnf"l 2)

anuduwussznig ADG1 Au w3 iflu
vangs AdulseAnisinsadi ves ADGI fu
w3 Juuan c = 0.92, b = 9.327; P<0.01)
HAAIN uj pgnlali §a31n1395 A vlad
IRl minuauuge uazadisauns
nu1nsal ADG1 (Model 1)

ANUFUNUTITNIN ADG2 1 W12 1iu
vIngs dulszAniiinsadu ADG2 fiu w12
{uun (e = 0.93, b = 2.260; P<0.01) tazad1e
AUAINOINTH ADG2 (Model 2)
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amuduiusitluuang szvie BW fu
W3 (r = 0.41, P<0.01), W3 A1) W12 (r = 0.46,
P<0.01) AMNFUNUTILNIN9 ADG1 1az W3 fiu
305-d MY litihieddiey (P>0.05) anuduus
fhindsenine ADG2 uaz W12 1 305-d MY
r =032 r=022) ANNFURNUTIENIG W12
iUl AFC wag AFC iy 305-d MY lufitisdfny
( P>0.05)
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Table 2  Correlation among some economic traits of Canadian Holstein cattle.
BW ADGI1 w3 ADG2 w12 AFC 305-d MY
BW 1.0000 .0155™ 4079%* .2609** 3620%* -1191™ .0141™
ADGI1 1.0000 9192+* .0489™ 3522%* 0193 -.1294™
w3 1.0000 .1431™ 4610** -0274™ -.1094™
ADG2 1.0000 9270%* .0130™ 3159**
wi2 1.0000 .0030™ 2213
AFC 1.000 -.1588™
305-dMY 1.0000
"“P>0.05, **P<0.01
Model of relationship between ADG1 and W3 (Model 1); ADG2 and W12 (Model 2)
Model 1 Model 2
Correlation coefficient (r) 0.92** (n = 200) 0.93** (n = 130)
Regression coefficient (b) 9.327** 2.260**
Coefficient of determination (r*) 0.85 0.86

Predicted equation:
ADGHE
ADG2

9327 W3 - 194.512
2.260 W12 - 156.265

i

n = Number of observations; ** Significant at P<(0.01

L% Aa

o uﬁua‘n?iwn

, 1. qg}mnﬂ hifinasie umuﬂusmﬂﬂ
hwinngun thminidesy 12 dou gl
AneAgNAINSN SAsIMsITYAY Ianeunt iy
waznd e (p>0.05) usiinarn Iy inanh
uw 305 T danuuandduediafidodiriy
(P<0.05) Tnfifnggnumee IdUSmanim 305
u qanhInfiiaggeus Iﬁlﬂiﬂﬁlﬁﬂi]@ﬁu‘n
agdeu wazqau HTmnaninw 305 Ju ndy
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Table3 Comparision of 1" lactation 305-d milk yield mean affected by seasons of birth.

Seasons of birth n Mean + SD SE 95% CI of Mean
Winter 47 5172.13 £ 922.87° 134.61 4901.17-5443.09
Summer 16 4903.59 + 1046.89" 261.72 4345.74-5461.44

Rainy 19 4542.26 + 643.49" 156.07 4211.41-4873.12
Total 80 4984.58 +923.17 103.21 4779.14-5190.02

CI = Confidence Interval,

0. b,

n = Number of observations

2. Yida finald BW, w3, ADGI,

W12, ADG2, 118 305-d MY UANA NN BE9ITY
S1fnye (M3l 4, 5wz 7) wazfinar ey
iienaeagndusnuanA1etuseNTud iy
(Table 6) Infiialudl 1993 v2fi BW, W3 uas
ADG1 ganiilgun Taviiduniv 38.20 + 4.52
f., 118.53 £ 9.76 nN. 1ay 891.55 + 94.96
/AU mm‘hﬁu @35199 4) rilumsizh
Tl 1993 msmUﬂﬂwuﬂaaa"lﬂummaaﬂ
e Suidili 3 uumam"lﬂumsuﬂﬂmﬂ
ﬂixmmmumwumnammqumwuazm;a
wufdadFealmi deaei! 1990 msdsu
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" Means within column with different superscript differ significantly at P<0.05
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ziulAhInfl w3 uay ADG1 ge Mld wiz
Y 5] Y o 'Y A
war ADG2 gInu uaiiuud Tduviideyile
ﬂaaﬂaﬂmmmﬂ alumsiz Tndamuduly
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Table 4 Means and standard deviation for BW, W3 and ADG1 affected by years of birth

Years of birth n BW (kg) W3 (kg) ADGI (g/h/d)
1991 47 35.80 £ 4.35™ 106.19 £ 15.10™ 782.04 £ 160.86™
1992 25 34.712 £ 6.00™ 112.60 + 14.99” 865.33 £ 154.11°
1993 21 38.29 + 4.52° 118.53 £ 9.76” 891.55 + 94.96"
1994 30 36.37 £ 582" 11177 £ 1291* 837.77 £ 126.03"
1995 31 32.68 = 6.47° 106.84 + 12.81™ 824.02 + 123.46"
1996 27 ) 32.85 1 4.45" 103.33 +9.10° 783.13 + 111.17"
1997 19 33.16 £ 5.28" 99.32 + 14.79° 735.08 + 157.12°
Total 200 3488 +5.52 108.19 £ 14.02 814.50 £ 142.28
ab.cd

Means within column with different superscript differ significantly at P<0.01

Table S Means and standard deviation for W12 and ADG2 affected by years of birth

Years of birth n W12 (kg) ADG2 (g/h/d)
1991 33 303.67 % 36.95bc 545.67 £ 90.86 a
1992 22 330.27 1 34.86a 589.66 +82.42 a
1993 18 319.00 £ 34.08ab 549.01 £79.33 a
1994 28 289.39 + 33.78¢cd 486.85 £ 87.84 b
1995 29 275.48 * 35.05d 469.34 £ 90.67 b
Total 130 300.93 +39.54 523.88 + 96.42

"4 Means within column with different superscript differ significantly at P<0.01

Table 6 Comparision of age at first calving mean affected by years of birth.

Years of birth n Mean + SD SE 95 % CI of Mean
1991 32 2644t 243D 0.43 25.56 - 27.32
1992 9 3036+ 5.92a 1.97 25.83 - 3491
1993 10 28.58  4.11 ab 1.30 25.64 - 31.52
1994 16 27.60 + 3.04 ab 0.76 25.99 - 29.22
1995 13 28.56 T+ 2.62 ab 0.73 26.98 - 30.15
Total 80 27,72+ 3.50 0.39 26.95 - 28.51

CI = Confidence Interval, n = Number of observation

** Means within column with different superscript differ significantly at P<0.05
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Table 7 Comparision of 1" lactation 305-d milk yield mean affected by years of birth.

95 % CI of Mean

Years of birth n Mean + SD SE
1991 32 5682.44  826.09 b 146.03 5384.45 - 5980.12
1992 9 5079.87 £ 540.96 b 180.32 4664.04 - 5495.69
1993 10 4532.81 1 682.99bc 215.98 4044.23 - 5021.39
1994 16 4335.86 = 631.79 ¢ 157.95 3999.19 - 4672.52
1995 13 4347.11 £ 572.20 ¢ 158.69 4001.34 - 4692.89

Total 80

4984.58 +923.17

103.21 4779.14 - 5190.02

C1 = Confidence Interval, n = Number of observation

¢ Means within column with different superscript differ significantly at P<0.01
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