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Effects of Glutinous Purple Rice (Oryza sativa L.) on
Performance, Plasma Cholesterol and Carcass Quality of

Growing-Finishing Pigs

Indswert (lawd” ousaas sautlssang’ doyda ansAnst” iadd admaasieps”
ANTBU NIALH URE WUANY WIHLNEAUNS
Wittapong Peawong", Punnares Ratanapradit", Sanchai Jaturasitha”, Tusanee Apichartsrungkoon”,

Dumnern Karladee” and Puntipa Pongpiachan”

Abstract: Thirty crossbred pigs (Large white x Landrace x Duroc) with average initial weight of 30 kg were
assigned to 3 dietary treatment groups (10 pigs per group) in a Completely Randomized Design (CRD). Pigs
were fed diets containing different energy sources ad libitum. Group 1, pigs were fed basal or control diet (corn
and cassava chip). Group 2 and 3, pigs were fed diets containing white broken rice and purple broken rice,
respectively. They were raised until reaching 100 kg live weight and then slaughtered. The results showed that
group 3 tended to be higher in feed intake and growth performance than the other 2 groups (P>0.05). The
cholesterol, triglyceride, HDL, VLDL and LDL content in plasma of all groups increased with the increasing age.
For the 3" period of plasma analysis at 79 kg live weight, group 3 pigs had lower cholesterol and LDL content in
plasma than the other 2 groups (P<0.005 and P<0.03, respectively). In addition, group 3 tended to have higher
slaughter weight than group 1 and had higher hot carcass weight than the other 2 groups (P>0.05). Carcass
characteristics in Thai style cutting was not statistically different among groups (P>0.05). In contrast, the US
style cutting of group 3 had higher LD percentage than group 2 (P<0.05), while groups 2 had the highest

percentage of spare ribs among groups (P>0.05).

Keywords: Glutinous purple rice, productive performance, carcass quality, cholesterol, pigs
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Humdn nguil 2 uaz 3 55 nlaasdrrmauss e umsemden muiad fanndsmi
tiwiinga 100 Alansu nudn qnangad 3 HwniiiuewnsldunnniuasddnmninadyAuianndian 2 ngw
uAraNuAnAnliiifeddny  (P>0.05) namsAinszinanasnluidesesqns wudn ieqnsflengisduass
53y peiadumesen Tnsndielss HOL waw VLDL gei daunisulauifiuuszwinengantmaaes deansi
siwiing 79 Alani Binmueeinaumeseauas LDL lunzjuﬁ 3 fldsningn 2 nax et WHIAATY (P<0.005
waz P<0.03) FUARLNINGIN WL zﬁmﬂm’m'ﬁ' 3 ﬁLLu%TﬁN‘H@@ﬁ’]Mﬁﬂ‘ﬁL‘ﬁ’]?i’]@dﬂ'ﬁ’mdllﬁ 1 uasd LL‘LA’JIﬁN‘ﬁ’]Mﬁﬂ
TNgUANTIEN 2 ngu (P>0.05) madtaussmnuunnanudilifiasuansiteriv (P>0.05) daununmINTisA
usskLLANA Wudn gnanga 3 Sulefdusitfeduuengandinngui 2 etnediadndty (P<0.05) Wwanizingud 2
Sulefiiuslpssgeiian (P<0.05)

ANEIA WQLWHEI"JFI"] ANTTNNTNNNTUG B ADUNINTIN ARLAALADTERN @NT
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gasuludWaen (atherosclerosis)  SaNVINTRILAN
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Ty mum’qu‘l,mﬂiﬁl,ﬂéﬂuumﬁmmnmﬁnmﬁqﬂm
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mmawﬂim@umﬂmmu@mmuumwmﬂuma
tlasiuuazinenlsn
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wazifinsziuzeuudugaurecdiidulsawnmay
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Tan & ummuwammwaﬂmﬂ 1 Frawmilaan
(Oryza sativa L.) mmmﬂwa@mmw %4 WNNHA
Talsanuea (gamma-oryzanol)  wazueulsloeniiy
(anthocyanin) tnaunusnlelsrueaiinuaniiiadng
fUAnAuE Feaunsosed ueyyadssyiaiuavg
109NN (Dejian et al, 2002) AANNIYATH
ABLAALABIAARINAIUTFTINNTY  AANITRILATIZT
ABLAAAATRA AL (Nakamura, 1996) aALTuN0l
ABLAGLADTDA LNANENA (Lichenstein et al., 1994) 14
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flofuaLAB ATTIT ALY AsTanfudivaasnzis
IpeTaeaLaNa (neutralize) AnaTinanzi (Hou et al.,
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SNALIBILNARLE (Kong et al., 2003) ANITagReTin
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AUNINUAZADININTINTBIGNT AADAAUGTNIND
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UNUNNIMARBIRLLIE NN 0 (CRD)

ma‘ﬁ’uﬁumswmam Lmuﬂ'\ﬁami’luﬁﬂ’]\mﬁa
'wwmmﬂmﬂimﬂmmmmmwuu’muﬂ
47 ﬂT@mu fv«mﬂ@mumummmm‘iu AU AeAaay
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NAADY mummuwuﬂ‘wn I mmﬂmu TTuiin
ﬂ?mmmmﬂ@mmmﬂumﬂm LWfammmmmm
ARIMNIATYFLTG A1 FATUANININ Lanantv g
mmﬁ@mﬂmﬂqﬂﬁqLﬁ@@luﬁmmxéuzﬁmmiwm@m
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Table1 Composition of experimental feed containing different energy sources fed to pigs in growing
(30-47 kg), growing-finishing (47-79 kg) and finishing periods (79-100 kg)

Growing period1 Growing-finishing period1 Finishing period1
Ingredients

T1 T2 T3 T1 T2 T3 T1 T2 T3

Corn 46.8 0 0 50 0 0 54.2 0 0
Rice bran 1 14 14 1 15.7 15.7 1 17 17
Cassava chip 14.5 1 1 15.9 1 1 16 1.4 1.4

White broken rice 0 50 0 0 53.2 0 0 55 0
Purple broken rice 0 0 50 0 0 53.2 0 0 55
Soybean meal 27.5 24.8 24.8 24 21 21 23 22 22

Vegetable ol 3 3 3 2.3 2.1 2.1 0.2 0 0

Fish meal 5 5 5 4.8 5 5 3 2 2
Dicalcium phosphate 0.9 0.9 0.9 0.7 0.7 0.7 0.5 0.5 0.5
Limestone 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Salt 0.35 0.35 0.35 0.35 0.35 0.35 035 035 0.35
Premix 0.25 0.25 0.25 0.25 0.25 0.25 025 025 025
Lysine 0 0 0 0 0 0 0.8 0.8 0.8
Total 100 100 100 100 100 100 100 100 100

Calculated chemical composition,

Protein, % 20.2 20.3 20.6 19.03 18.8 18.76 176 174 174
ME (Kcal/kg) 3650 3645 3670 3606 3618 3682 3587 3614 3603
Fiber, % 3.42 3.02 3.27 3.32 3.33 3.41 4.01 3.92 410
Fat, % 9.22 9.33 9.47 6.95 6.11 6.10 542 527 548

Note: 1Carbohydrate sources: T1= Control (corn + cassava chip), T2= White broken rice, T3= Purple broken rice
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Table 2 Productive performance of pigs fed different energy sources during 30-100 kg live weight

Treatments'
Criteria SEM P-Value
T T2 T3
Growing period (30-47 kg)
Initial weight, kg 29.9 29.9 291 1.77 0.819
Weight gain, kg 171 17.4 19.1 4.15 0.623
Total FI, kg 414 40.0 43.7 11.8 0.619
ADFI, kg 1.73 1.67 1.80 0.020 0.620
ADG, kg 0.712 0.725 0.797 0.007 0.623
FCR 2.42 2.36 2.31 0.016 0.771
Growing - finishing period (47-79 kg)
Initial weight, kg 46.9 47.4 48.3 8.51 0.921
Weight gain, kg 30.9 32.1 32.0 2.86 0.771
Total FI, kg 76.5 74.7 78.2 17.8 0.766
ADFI, kg 2.45 2.49 2.69 0.021 0.289
ADG, kg 0.992 1.07 1.10 0.003 0.231
FCR 2.48 2.33 2.44 0.005 0.169
Finishing period (79-100 kg)
Initial weight, kg 76.1 77.8 77.6 13.3 0.913
Weight gain, kg 18.9 20.6 19.6 15.7 0.937
Total FI, kg 69.5 75.5 72.0 122 0.893
ADFI, kg 2.83 2.73 2.66 0.033 0.708
ADG, kg 0.723 0.742 0.718 0.004 0.951
FCR 4.16 4.15 3.76 0.456 0.848
Total (30-100 kg)
Initial weight, kg 29.9 29.9 291 1.78 0.819
Final weight, kg 94.7 97.8 97.8 5.20 0.370
Weight gain, kg 64.8 67.8 68.2 6.49 0.364
Total FI, kg 180 182 186 83.8 0.828
Feeding period, day 78.4 84.1 79.1 22.6 0.541
ADFI, kg 2.35 2.32 2.43 0.008 0.574
ADG, kg 0.859 0.876 0.904 0.003 0.780
FCR 2.78 2.69 2.71 0.016 0.799

Note: 1Carbohydrate sources: T1= Control (corn + cassava chip), T2= White broken rice, T3= Purple broken rice
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Table 3 Blood plasma parameters of pigs fed diets containing different energy sources

Treatments'

Criteria SEM P-Value

T1 T2 T3
1. At 30 kg (Initial weight)
Total cholesterol, mg/dl. 94.5 93.9 93.0 29.7 0.955
Triglyceride, mg/dl. 63.7 64.4 63.9 19.4 0.985
HDL, mg/dl. 36.7 37.3 37.6 22.0 0.974
VLDL, mg/dl. 12.7 12.9 12.8 0.78 0.985
LDL, mg/dl. 451 43.5 42.9 37.66 0.948
II. At 47 kg Live weight
Total cholesterol, mg/dl. 99.1 100 98.6 18.2 0.813
Triglyceride, mg/dl. 74.4 75.7 73.2 214 0.822
HDL, mg/dl. 42.8 415 44.4 8.36 0.520
VLDL, mg/dl. 14.9 15.2 14.6 0.86 0.822
LDL, mg/dl. 42.5 44.3 39.6 21.0 0.505
I11. At 79 kg Live weight
Total cholesterol, mg/dl. 107° 104° 99.6° 5.94 0.005
Triglyceride, mg/dl. 84.1 82.0 80.6 9.68 0.422
HDL, mg/dl. 43.2 449 471 12.7 0.466
VLDL, mg/dl. 16.8 16.4 16.1 0.39 0.442
LDL, mg/dl. 47.2° 43.0° 36.8° 11.36 0.003
1V. At 100 kg (Final weight)
Total cholesterol, mg/dl. 113 112 109 511 0.062
Triglyceride, mg/dl. 89.2 88.6 86.2 4.96 0.274
HDL, mg/dl. 57.3 57.2 57.3 9.35 0.998
VLDL, mg/dl. 17.8 17.7 17.2 0.20 0.274
LDL, mg/dl. 38.4 36.9 34.3 14.5 0.469

Note: 1Carbohydrate sources: T1= Control (corn + cassava chip), T2= White broken rice, T3= Purple broken rice

*°Mean within the same row with different superscripts differ significantly (P<0.05).
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Table 4 Carcass characteristics of finishing pigs fed diets containing different energy sources

Treatments'
Traits SEM P-Value
T1 T2 T3

Slaughter wt., kg 94.70 97.80 97.80 5.200 0.370
Hot carcass wt., kg 72.60 74.30 75.00 4.320 0.740
Carcass percentage, % 74.20 73.20 74.20 0.715 0.522
Backfat thickness, cm 2.1 2.35 217 0.027 0.412
Carcass length, cm 77.70 79.40 77.40 2.890 0.523
Loin eye area, cm’ 44 .80 44 .60 46.00 1.840 0.609
Lean cut, % 59.50 59.80 59.80 0.222 0.900
Head, % 5.75 5.73 5.63 0.036 0.828
Blood, % 3.49 3.64 3.83 0.058 0.459
Internal organ ;

Lung, % 1.43%° 1.63° 1.33° 0.011 0.050
Heart, % 0.419 0.435 0.373 0.001 0.144
Liver, % 1.880 1.840 1.750 0.011 0.509
Spleen, % 0.207° 0.206° 0.171° 0.000 0.002
Empty stomach, % 0.568 0.566 0.581 0.001 0.902
Pancreas, % 0.204 0.210 0.206 0.001 0.975
Kidney, % 0.417 0.393 0.391 0.001 0.628
Leaf fat, % 0.972 1.12 0.982 0.022 0.609
Empty small intestine, % 2.75° 2.42" 2.15° 0.027 0.011
Empty large intestine, % 1.910 1.910 2.150 0.015 0.128
Uterus, % 0.344 0.307 0.505 0.006 0.214

Note: 1Carbohydrate sources: T1= Control (corn + cassava chip), T2= White broken rice, T3= Purple broken rice

*®Mean within the same row with different superscripts differ significantly (P<0.05)
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Table 5 Carcass characteristics in Thai style cutting of finishing pig fed diets containing different energy

sources
Treatments'
Traits SEM P-Value
T1 T2 T3

Loin, % 6.33 5.76 6.33 0.031 0.058
Tenderloin, % 1.03 0.971 0.904 0.007 0.399
Lean meat, % 445 41.2 43.3 1.760 0.215
Belly, % 10.6 10.5 10.3 0.054 0.731
Spare ribs, % 3.20 3.78 2.88 0.079 0.099
Legs, % 10.3 10.2 9.45 0.084 0.090
Jowl, % 4.07 4.46 4.06 0.052 0.356
Fat, % 9.91 11.3 11.0 0.554 0.373
Leaf fat, % 1.01 1.34 0.973 0.022 0.178
Skin, % 5.99 6.43 6.11 0.089 0.532
Bone, % 12.6 11.6 12.0 0.171 0.243

Note: 1Carbohydra’[e sources: T1= Control (corn + cassava chip), T2= White broken rice, T3= Purple broken rice

Table 6 Carcass characteristics in US style cutting of finishing pig fed diets containing different  energy

sources
Treatments’
Traits SEM P-Value
T T2 T3
Slaughter wt, kg 92.8 95.5 96.6 3.30 0.681
Hot carcass wt, kg 71.2 72.3 73.6 213 0.798
Chilled carcass wt, kg 68.7 69.2 71.3 2.68 0.800
Jowl, % 4.70 5.37 5.21 0.043 0.424
Boston, % 9.01 9.21 8.61 0.090 0.721
Picnic, % 11.1 9.81 10.6 0.082 0.236
Loin, % 29.1*° 26.5° 30.2° 0.328 0.048
Ham, % 24.0 25.1 23.7 0.121 0.278
Belly, % 14.5 15.8 14.5 0.141 0.333
Spare ribs, % 2.84° 3.45° 2.53° 0.005 0.001

Note: 1Carbohydrate sources: T1= Control (corn + cassava chip), T2= White broken rice, T3= Purple broken rice
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Effect of Finishing Diets on Growth Performance and Carcass

Characteristics of Culled Dairy Cows

ar

suws ud” deyde ansdng” i@aanwol udnviuata” Asimd Wass”
NTUDA ATALLTRS. UAE NTUBR IAmA°
Thanaporn Bunmee”, Sanchai Jaturasitha”, Saowaluck Yammuen-an‘”, Chirawath Phatsara”,

Michael Kreuzer” and Michael Wicke”

Abstract: This study was aimed to evaluate an effect of fattening diet on growth performance and carcass quality
of culled dairy cows. Culled cows (N = 32) were kept individualy and alloted to one of the four treatments. The
control group (T0) was slaughtered immediately after culling-off. The other 3 groups were fed with ad lib comn
silage (T1), 6 kg. cassava pulp + ad-lib corn silage (T2) and 6 kg. rough rice bran + ad-lib corn silage (T3).
Cows fed with corn silage had the lowest average daily feed intake (10.64 vs.11.21 and 12.11 kg DM/d; P =
0.001), the highest feed : gain ratio (27.79 vs. 21.65 and 25.67; P = 0.087)) and tended to have the lowest ADG
(0.38 vs. 0.51 and 0.51 kg/h/d) respectively. No treatment effect was found on average carcass percentage,
carcass length, lean percentage, carcass fat percentage, bone percentage, loin eye area and KPH percentage

among groups. However, the cassava group (T2) had the highest intramuscular fat (P = 0.006).

Keywords: Culled dairy cow, Finishing diet, Growth performance, Carcass Characteristics, Cassava pulp,

Rough rice bran
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Table 1 Ingredient composition (% of DM) of diets used in culled cow feeding trial

Corn silage Cassava pulp Rough rice bran

DM (%) 24.80 88.90 87.60
CP (%) 6.79 2.58 5.70

EE (%) 1.35 2.50 4.81

CF (%) 31.20 13.20 12.80
Ash (%) 6.54 3.85 6.20
NDF (%) 62.80 37.60 42.10
ADF (%) 36.20 9.80 14.08
ADL (%) 8.67 3.90 4.48
GE' (Kcal) 3,655 3,723 3,315

' The data was analyzed by using bomb calorimeter.
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Table 2 Growth performance of culled cows fed with different diets

TO T1 T2 T3 SEM P-value

Number of animals 8 8 8 8 - -
Initial weight (kg) - 446.62 409.14 445.50 14.65 0.639
Final weight (kg) 424.68 477.87 451.43 484.00 13.87 0.731
Weight gain 31.25 42.28 38.50 4.21 0.343
Average daily gain

- 0.38 0.51 0.47 0.01 0.342
(kg/day)
Average daily feed . - .

- 10.64 11.21 12.11 0.14 0.001
intake (kg DM)
FCR (Feed : Gain) - 27.79° 21.65° 2567 3.70 0.087
Average feeding

- 81.60 81.60 81.60 - -

period (Day)

** Means within the same row with different superscripts differ significantly (p<0.05)

" Standard error of the means.

TO = slaughter immediately after drying-off, T1 = fed ad — lib corn silage, T2 = fed cassava pulp + ad — lib corn silage, T3 = fed

rough rice bran + ad-lib corn silage.
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Table 3 Carcass characteristics of culled cows fed for 80 days with different diets

TO T T2 T3 SEM P-value
Carcass weight (kg.) 194.08 178.24 193.66 200.37 69.86 0.679
Dressing percentage (%) 45.70 37.30 42.90 41.40 47.70 0.515
Carcass length (cm) 138.00 141.00 142.00 137.00 11.70 0.264
Skin (%) 15.40 13.90 13.20 13.40 11.50 0.86
Kidney (%) 0.25 0.23 0.23 0.27 0.01 0.62
Lung (%) 1.49 1.74 1.54 1.60 0.60 0.73
Heart (%) 0.44 0.36 0.40 0.39 0.29 0.79
Liver (%) 1.33 1.20 1.08 1.23 0.16 0.46
Spleen (%) 0.23 0.20 0.17 0.20 0.01 0.29
Tongue (%) 0.33 0.33 0.34 0.34 0.02 0.92
KPH (%) 1.01 2.27 5.88 1.43 15.10 0.42
Lean (%) 54.30 53.40 53.60 55.10 6.72 0.897
Fat (%) 20.80 23.80 22.40 21.80 4.20 0.626
Bone (%) 20.00 18.00 18.80 17.50 6.00 0.624
Trim (%) 3.52 3.64 3.99 3.87 1.08 0.415
Loin eye area (sz) 7410 87.90 80.50 86.00 75.70 0.284
Intramuscular fat (%) 3.38° 3.98 6.69" 4.21 1.71 0.006

** Means within the same row with different superscripts differ significantly (p<0.05)

" Standard error of the means.

TO = slaughter immediately after drying-off, T1 = fed ad — lib corn silage, T2 = fed cassava pulp + ad - lib corn silage, T3 = fed

rough rice bran + ad-lib corn silage.
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Integrated Approach for Solving Forest Fire Problems in Doi
Suthep-Pui National Park Area, of Farmers in Donkeaw

Sub-district, Mae Rim District, Chiang Mai Province
aigward Twaps"” ga Asdryanmal’ yas1 Audsunsna uas quns Asas”

Nattapong Poseew, Ruth Sirisunyaluck”, Budsara Limnirankul”and Soontorn KhamyongZ/

Abstract: Qualitative research methodology completed with descriptive statistics, were applied for this study.
Content analysis was employed as data examination. As for the part of descriptive statistics, the techniques for
research analysis were percentage, arithmetic mean, minimum, maximum and standard deviation respectively.

The result of the part of qualitative research based on the situation of forest fire showed that the
situation was severed and influenced people considerably. Conditions and factors of forest fire problem were
divided into two issues: excessive exploitation by local people and lack of cooperation between government
sector and the community. For the solution, it was necessary to reconcile understandings between the
concerned authorities and the community, as well as to improve financial support management for the forest fire
protection. However, communities’ unification and participation in forest fire protection remained intangible in
practice.

The result of the part of descriptive statistics showed that local farmers greatly awared of the situation
of forest fire and carbon emission which had been leading to air-pollution and effecting to the environment. With
regards to the condition or factor of forest fire occurrence, the farmers agreed that it was because of the
exploitation of the burned forest area for wild products. For the solution of forest fire problems, farmers agreed in
many issues, such as raising campaign for stimulating local youth to protect their beloved forest, and strictly
implementing forest fire law. For the problems and obstacles in solving forest fire in the area, it was found that

the crucial problems was the difficulties in arresting illegal intruders who managed to escape.

Keywords: Guidelines for solving, forest fire, Doi Suthep-Pui National Park Area, Donkeaw Sub-district
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Table 1 Guidelines for Solving Forest Fire Problems in Donkaew Sub-district

Village Number

Solutions

4 5 6 7 8 9 10

1. Setting counter-fire - -

2. Setting sanctuary area - -

. Construct check dam - -

M~ | W

. Manage day and night guards v v

ol

. Setting checkpoint - -

6. Creating village rules - -

7. Lawful arrest and prosecution v v
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Factors Related to Standard Practices of Organic Rice
Production of Farmers in Sangthong District, Vientiane

Capital, Lao PDR

naguna dunwA uazga Asdgyansal

Kongkeo lnthavong"and Ruth Sirisunyaluck v

Abstract: The purposes of this research were to study 1) basic socio-economic of organic rice production
farmers in Sangthong District, Vientiane Capital, Lao PDR 2) the standard practices of organic rice production of
farmers 3) factors related to standard practices for organic rice production of farmers. The sample group of the
research was 230 farmers in Sangthong District. The results of the research revealed that farmers had an
average organic rice farming area of 8.61 rais. Most of the farmers used rain water for organic rice production.
The rice variety used was “Hom Sangthong”. The farmers had an average of 3.8 years of experience in growing
organic rice. It was found that 40.4% of farmers complied with standard for organic rice at a high level.
According to the factors related to standard practices of organic rice production of farmers, it was found that the
statistically significant factors were : organic rice farming area, number of water resources, and debt. This study
revealed that farmers had problems in growing organic rice at the medium level. The important problems were
no access of information about organic rice production, limited amount of formal education, and the standard

practice of organic rice production was complicated.

Keywords: Organic rice standards, Lao PDR.
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Table 1 Level of farmers’ standards of organic rice production

Level (item) Number (farmers.) Percentage
<20 13 5.7
21-25 124 53.9
> 26 93 404
Total 230 100.0
Maximum 29 (item) Minimum 16 (item)
X 2450  (item) S.D 2195  (item)

Table 2 Mean and standard deviation of independent variables

Variables Mean Standard deviation
1 Age(year) 45.60 9.18
2 Year of education (year) 6.20 2.50
3 Household’s labor (men day) 4.60 1.29
4 Organic rice production area (rai) 8.60 5.09
5  Water sources (number) 1.10 .39
6 Production cost (baht) 9,093.39 7,159.48
7 Experiences in organic rice production (years) 3.80 .55
8  Debt (dummy) 46 49
9 Income from organic rice production (baht) 14,211.83 12,490.23
10  Access to information on organic rice production ( degree) 1.90 .32
11 Problem and obstacle in organic rice production (degree) 2.80 .25
12 Level of Farmers’ standards of organic rice production. 24.50 219
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Table 3 Multiple regression analysis for factors affecting farmers’ standard of organic rice production

Variables Coefficient (b) t P-value
1 Age (year) -.016 -.945 .346
2 Year of Education (year) .031 479 .632
3 Household'’s labor (men day) .096 .820 413
4 Organic rice production area (rai) .145 2.954** .003
5 Water sources (number) 1.083 2.943** .004
6 production cost (baht) -5.26 x10” -1.956 .052
7 Experiences in organic rice production
-.134 -.480 .632
(years)
8 Debt (dummy) -.784 -2.696** .008
9 Income from organic rice production ( baht) -1.72x10°% -.926 .355
10 Quantity of information received (degree) -.374 -.834 405
11 Problem on obstacle organic rice production
-.599 -1.044 .298
(degree)
constant 27.745 11.720 .000
R°=0.120 SEE =2.111 F=2.699 Sig of F =0.000

Note: **significantly different at P < 0.01
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Factors Related to the Adoption of Crossbred Beef Cattle
Between Native Cow and Red Brahman Bull of Farmers in

Vientiane Capital, Lao PDR

ygyuns neluas "wazga Asdgyanwal

Bounchanh Manyseng"and Ruth Sirisunyaluck"

Abstract: The objectives of this research were to study (1) general background of farmers raising crossbred beef
cattle between native cows and Red Brahman Bulls, (2) factors related to the adoption of crossbred beef cattle,
(3) problems, obstacles and suggestions of farmers raising the crossbred beef cattle. The target population of
this study were 120 farmers who were raising crossbred beef cattle in Vientiane, Lao PDR. The data was
collected from 120 farmers mainly through interviews. The research findings showed that most of the farmers
were male, with an average age 50.4 years. One third of them had primary education. The average experience
in raising cattle was 14.3 years. Most of the farmers never had previous training in crossbred beef cattle raising.
The average of landholding was 14.2 rais. Study on knowledge and practices concerning crossbred beef cattle
technology showed that about half the farmers had a low level of knowledge and over half had little practical
experiences.

The study of attitude of farmers towards the new technique of artificial insemination of crossbred beef
cattle, revealed that they strongly agreed with this new technique. Also, it was found that factors significantly
related to the adoption of crossbred beef cattle of farmers were: level of education, experiences in training in
crossbred beef cattle raising, receiving of crossbred cattle raising information, and the level of problem in

raising crossbred beef cattle.

Keywords: Factors related, adoption, crossbred beef cattle, native cow, Red Brahman Bull
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Table 1 Level of farmers’ adoption of technology in crossbred beef cattle between native cow and Red

Brahman Bull N =120
Level (item) Frequency (farmer) Percentage
<20 74 61.70
21-39 43 35.80
> 40-48 3 2.50
Total 120 100.0

Minimum = 1 (item) Maximum = 48 (item)

X =19.46 (item)

S.D =8.68 (item)

Table 2 Mean and standard deviation of independent variables

variables Mean Standard deviation
1 Year of education (year) 7.3 3.42
2 Experiences in raising cattle (year) 14.3 12.23
3 Training in crossbred beef cattle raising (dummy) 0.3 46
4 Landholding (rai) 14.2 13.11
5 Receiving of crossbred beef cattle raising information (degree) 1.6 1.05
6 Attitude towards technique of artificial insemination and crossbred beef cattle (degree) 4.3 46

7 Level of problem in crossbred beef cattle raising (degree) 2.1 .61
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Table 3 Multiple regression analysis for analyzing factors related to farmers’ adoption of technology in

crossbred beef cattle between native cow and Red Brahman Bull

Variable Coefficient (b) t P- value
1. Year of education (year) 468 2.171* .032
2. Experiences in raising cattle (year) -.068 -1.093 277
3. Training in crossbred beef cattle raising (dummy) 5.285 3.443** .001
4. Landholding (rai) .032 575 .567
5. Receiving of crossbred beef catlle raising information
1.763 2.384* .019
(degree)
6. Attitude towards technique of artificial insemination
1.147 724 471
and crossbred beef cattle (degree)
7. Level of problem in crossbred beef cattle raising (degree) -2.260 -1.996* .048
Constant 12.003
R*=0.317 SEE = 7.399 F =7.440 Sig = 0.000

Note: *significantly different at P < 0.05
***significantly different at P < 0.001
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Biology of Sawtoothed Grain Beetle (Oryzaephilus
surinamensis L.) and Its Control Efficacy Using Ozone

in Milled Rice

Aang iiasAndisand  ienaanual aunsu  uaz 35 nagisu”

Siwakorn Keatmaneerat 7/, Yaowaluk Chanbang " and Jiraporn Kulsarin”

Abstract: Biology of sawtoothed grain beetle (Oryzaephilus surinamensis L.) reared in ‘Pathum Thani 1 rice was
studied in 96-well plate held at 28-32°C and 75% RH. It was found that egg incubation period was 2.71+1.60
days. The mean duration of the first instar to the fourth instar were 2.42+0.97, 2.70+0.65, 2.74+0.90 and
3.31+0.80 days respectively. Prepupal and pupal periods were 1.10+0.3 and 5.92+0.67 days respectively. The
total life cycle from egg to adult emergence was 19.81+1.65 days. The oviposition preference in various grains
of sawtoothed grain beetle was examined. Barley and barley mixed with 5% yeast were the most preferred
oviposition sites followed by Pathum Thani 1, Kum 88061, Kumdoisaketand Niaw San-pah-tawng 1,
respectively. Barley and barley mixed with 5% yeast were also the best food source for development of
sawtoothed grain beetle. The efficiency of ozone to control sawtoothed grain beetle was investigated. Pupa was
the most tolerant stage when exposed to 60 ppm ozone for 2 hours with mortality rate of 60.83+3.19%. The
optimum time and concentration of ozone for controlling pupa of sawtoothed grain beetle were examined.
Hundred percent mortality was found within 6 hours after exposing directy to 60 ppm ozone. However, when
thirty pupae per one kilogram of KDML 105 rice were exposed to 60 ppm ozone for 0.5, 1, 2, 3, 4, 6, 8, 10, 12,

14,16, 18 and 20 hours, all pupae were died when exposing to ozone for 20 hours.

Keywords: Sawtoothed grain beetle, Oryzaephilus surinamensis, ozone, purple rice, milled rice
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Figure 1 Number of Oryzaephilus surinamensis eggs produced from 200 individulas (both sexes) during 5 —

day oviposition in various kinds of careals

Barley mixed with 5% yeast
Barley

Niaw San-pah-tawng 1
Pathum Thani 1
Kumdoisaket

Kum 88061

0 50 100

150 200 250 300

Number of adults

Figure 2 Adult progeny production of Oryzaephilus surinamensis produced in various kinds of cereals
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Efficacy of some Insecticides and Their Use in Combination
with Diatomaceous Earth Against Tribolium castaneum

(Herbst) Collected from Corn Silos

wWasUN Asaasan” igaansal aunsun” uaz laa ysawdanug”

Netnapa Seesongsom", Yaowaluk Chanbang” and Sawai Buranapanichpan"

Abstract: Laboratory tests were carried out in order to evaluate the efficacy of malathion, pirimiphos-methyl,
permethrin and deltamethrin against red flour beetles, Tribolium castaneum (Herbst), which were collected from
different corn silos in Chiang Rai, Phayao and Phetchabun provinces. The result revealed that pirimiphos-
methyl, at the recommended dosage, was the most efficacious in controlling adults of red flour beetles from
Chiang Rai, Phayao and Phetchabun provinces with the mortality of 67.0, 85.0 and 77.5 % respectively. In
addition, it was found that the red flour beetles from Chiang Rai and Phayao showed resistance trend to
permethrin and malathion insecticides. The use of diatomaceous earth (DE) originated from Lampang and USA
(Perma-Guard®) in combination with each resisted insecticide was also investigated for the control of red flour
beetles collected from Chiang Rai and Phayao provinces. The results showed that LC,, values of permethrin,
permethrin+DE (Lampang) and permethrin+DE (USA) when applied against red flour beetles from Chiang Rai
were 15,845, 4,151 and 2,404 ppm respectively while those from Phayao were 3,181, 2,590 and 1,709 ppm
respectively. For malathion insecticide, LC,, values of malathion, malathion+DE (Lampang) and malathion+DE
(USA) when applied against red flour beetles from Chiang Rai were 5,755, 4,565 and 4,507 ppm respectively
while those from Phayao were 6,186, 5,456 and 5,294 ppm respectively. The LC,, values of insecticide+DE
treatments were lower than insecticide alone treatments. This indicated that the use of diatomaceous earth in
combination with insecticides could promote the efficacy of malathion and permethrin insecticides in controlling
red flour beetles. Moreover, diatomaceous earth from the USA was more effective than those from Lampang

province.

Keywords: Red flour beetle, diatomaceous earth, insecticide resistance
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Anssiumassanan s AN dud LT LT 1
W91 pirimiphos-methyl  H1lszAnBningegalunis
nansaaNdananuile Ineni ldnesuilaindandn
VENSNE WL uazinNaay sl Ann3mne 67.00, 85.00
wa 77.50 wWafidus mNansu (miwﬁl 1) @199

A = a a o o A
LLN@QWNﬂ?z@WﬁﬂqW?@Q@\?N’]mqll@r]ﬁllﬂﬂ

deltamethrin, permethrin LA malathion %ﬂ@ﬂmﬂﬁm
fuNaNTTANYDS Kljajic et al. (2006) ﬁi’]ﬂd’mdﬁ
@17 pirimiphos-methyl Hilsz@nsningansn
deltamethrin Waz malathion 11n13N"4A S. granarius
Fafuaslulsafiugudeaiueaush

An39UA3 malathion TusmsResin 14
Taignunsarndnuanutleld AsinnnafinanudaTy
w5 svau Tneag lutgaa 8,353 - 8,892 ppm e
dinanegeuiuneauilelunisnidn LC, 189
malathion Tawudn AN LC,, 784 malathion iunanuila
AINAINTANZENTANGIGA T8IRINAD LTENINLUAT
wasysnd HA1 LC,, Wwinfiu 7,603, 6,491 uaz 5,280
ppMm ATNAIAL (AT 2 )%qﬁmqqmmﬁl@ﬁﬂﬂ
wRenfeuiuanu e malathion Twuzsinl
Munenuils An 445 ppm uanslfiduinuanutleann
74 3 unas Ineeannzuanutlaannd i ndes ey
WL HANNFNUNIUFD malathion BginatmLan

A mFuansginluas pirimiphos-methyl Faflu
anselunaslung s organophosphate A eafy
malathion et mageuiuueautleansafy
dlnaludandnimiessns weien uaziwasysnl Je
LC,, WAL 4,790, 4,312 uaz 3,662 ppm ATNATGL
(A37971 2) uaziileninn LC,, iufFuiauiumm
dadufiunztin 19 Re 5,575 ppm wudn fn Lo, 7K
fiAAnndugntias ueauilsann 3 Smdadanann &
laia¥eAnuFEunUseans pirimiphos-methyl

Table 1 Percentage mortality of Tribolium castaneum adults from Chiang Rai, Phayao and Phetchabun

provinces after treated with insecticides at recommended dosage

Recommended Mortality“
Insecticide
dosage (ppm) Chiang Rai Phayao Phetchabun
Malathion 445 0° 0°¢ 0°
Pirimiphos-methy! 5,575 67.00° 85.00° 77.50°
Deltamethrin 1,500 62.50° 57.75° 67.50%°
Permethrin 4,780 42.50° 35.00° 55.00"

"Within column, means followed by a common letter do not differ by LSD test with 95% confidence level
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Table 2 LC,, of malathion and pirimiphos-methyl on Tribolium castaneum adults collected from Chiang Rai,

Phayao and Phetchabun provinces

Malathion (ppm)

Pirimiphos-methy! (ppm)

Location (Recommended dosage: 445 ppm) (Recommended dosage: 5,575 ppm)
LC.* Lower Upper LC,,* Lower Upper
Chiang Rai 6,491 4,261 413,778 4,790 3,672 7,144
Phayao 7,603 6,961 49,634 4,312 3,386 6,069
Phetchabun 5,280 1,332 6,033 3,662 0.00 i

* LC,, 95% confidence limits calculated from Logit PC program

anssinuuaslunguininseusdanszii Ae
permethrin Uaz deltamethrin gniinanldnaaeyiv
nanutlsanTsafiudatnalusaudan@aese weien
waziwasysnd Toe permethrin - {An  LC,,  winry
15,520, 13,863 WAz 2,974 ppm ANNAIAU 491
deltamethrin A1 LC,, Wi 3,529, 3,301, uax
3,781 ppm AINANAL (mmqﬁ' 3)  AnFumINN
FuUNIUsadanssNasrasnanutl wansliiiuasing
Faaulunstiaeanisld permethrin Ingannzuaaule
AnSaniaideasny waznzien AiA1 LC, 189
permethrin  gandndmsannaduduiiuuzinlig
(4,780 ppm) Uszand 3 Win @aunsld deltamethrin
funeautl i LC,, AlaTiAgendnsmmanudadud
wuzt W (1,500 ppm) dszannd 2 Wi wana iy
dauanutleann 3 damda Guiluunliua¥isnony
FNUNNUFR deltamethrin WAD

N9 AR INNURNTHILNAIIUNITANRANDA
uils

NNy NA LT AULNTINALANIRIUNAS
malathion Waz permethrin Tun1sn1amsafndanan
utlaannisafudnatna ludsmdni@ saneuasneieni
LL@@\?ﬂ’JWQJ[;]/’]uVl’]uﬁi’a@’]ﬁ‘ﬂhLLN@\TI;TI\? 2 aliA WuI1 N9
RSN UL 2 Tiia TleAnEaw
Tunsindnnenutlalaandnisldanseinuuag uaznns
WRwunienatnufen Tnefinaldilesidudnimne
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o a = Q; dl £%
mazannatedtsralanenuarinunaiden NiEav
1szam (zgmfﬁ, 2540; Ware, 1989; Subramanyam
and Hagstrum, 1985) Aaiiis nsldAuuNaniLans
malathion way permethrin aslnaliAnTssueanIg
nauaesaulasl cholinesterase  wazINANEANAA

a = d’ % 5
waslmipesuwasinumaman nelugeiumadisran
Iingaau Wesannuaautlufianisgoydenndnana i
NARN1IZIATEA A9T18UNTAN®INTT 1 spinosad
FANNUAWLNUNIANER T. confusum uae S. oryzae
WU31 AL ealuniNan1azeTen B0 linanng
wlasdaenszununsua tuagunie luafauuaa
doed3nUsz@nsnIneas spinosad 1FAteau
(Chintzoglou et al. 2008)
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Table 3 LC,; of permethrin and deltamethrin on Tribolium castaneum adults collected from Chiang Rai,

Phayao and Phetchabun provinces

Permethrin (ppm)

(Recommended dosage: 4,780 ppm)

Deltamethrin (ppm)

(Recommended dosage: 1,500 ppm)

Location
LC.” Lower Upper LC.” Lower Upper
Chiang Rai 15,520 6,493 81,968 3,529 2,508 5,965
Phayao 13,863 7,603 58,778 3,301 2,561 4,604
Phetchabun 2,974 2,437 5,043 3,781 2,881 5,541

* LC,,95% confidence limits calculated from Logit PC program

Table 4 Percentage mortality of Tribolium castaneum adults from Chiang Rai (CRI) and Phayao (PYO)
treated with malathion, malathion+DE (Lampang) and malathion+DE (USA)

Percentage mortality of T. castaneum adults at various dosages (ppm)”

4,446 5,353 6,224 7,113 8,002 8,892
Treatment
CRI PYO  CRI PYO  CRI PYO  CRI PYO  CRI PYO  CRI PYO
Malathion 375 40.0° 500" 425° 550" 50.0° 625 57.5° 650° 600° 70.0° 70.0°
Malathion+DE
(Lampang) 450° 425" 625" 475  650° 60.0° 70.0° 625 700" 70.0° 725 775
Malathion+DE
(USA) 450° 425" 725" 500" 775 575 7750 725" 80.0° 80.0° 875  85.0°
DE (Lampang) 10.0°  15.0° 100° 150° 100> 150° 10.0° 150° 10.0° 150° 100° 15.0°
DE (USA) 30.0° 275" 30.0° 275 300° 275 300° 275° 300" 275" 300° 275
Check 0.0 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°

" Within column, means followed by a common letter do not differ by LSD test with 95% confidence level.

DE = Diatomaceous earth
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Table 5 Percentage mortality of Tribolium castaneum adults from Chiang Rai (CRI) and Phayao (PYO)
treated with permethrin, permethrin+DE (Lampang) and permethrin+DE (USA)

Percentage mortality of T. castaneum adults at various dosages (ppm)

Treatment 597 1,195 2,395 4,780 9,560 19,120

CRI PYO CRI PYO CRI PYO CRI PYO CRI PYO CRI PYO

be ab a ab ab ab ab ab b b ab

Permethrin 175 250 275 425" 3257 425° 4507 500" 450° 60.0° 5257 650
Permethrin+DE

(Lampang) 250" 350" 35.0° 425" 425 425° 600° 575 675 650° 725  80.0°
Permethrin+DE

(USA) 325° 375 475"  450° 475° 475 625° 700° 725 87.0° 750° 90.0°
DE (Lampang) 10.0°  15.0° 100> 150" 100° 150° 100° 150° 10.0° 150° 10.0° 15.0°
DE (USA) 30.0° 275" 300" 275" 300° 275" 300" 275" 300° 275 300" 275
Check 00° 00° 0.0° 00° 00° 00° 00° 00° 0.0° 0.0° 0.0¢ 0.0°

" Within column, means followed by a common letter do not differ by LSD test with 95% confidence level.

DE = Diatomaceous earth

Table 6 LC,; of malathion, malathion+DE (Lampang) and malathion+DE (USA) on Tribolium castaneum

adults collected from Chiang Rai and Phayao provinces

Population LC,, (Upper, lower)
Malathion Malathion+DE (Lampang) Malathion+DE (USA)
Chiang Rai 5,755 (4,444 , 6,607) 4,565 (1,822, 5,553) 4,507 (3,359, 5,143)
Phayao 6,186 (4,952, 7,274) 5,456 (4,280, 6,171) 5,294 (4,506, 5,830)

* LC,,95% confidence limits calculated from Logit PC program

DE = Diatomaceous earth

Table 7 LC,, of permethrin, permethrin+DE (Lampang) and permethrin+DE (USA) on Tribolium castaneum

adults from Chiang Rai and Phayao provinces

LC,, (Upper, lower)

Location
Permethrin Permethrin+DE (Lampang)  Permethrin+DE (USA)
Chiang Rai 15,845 (7,089, 198,721) 4,151 (2,726, 6,623) 2,404 (1,294, 3,945)
Phayao 3,181 (678, 6,466) 2,590 (1,972, 5,050) 1,709 (1,118, 2,387)

* LC,,95% confidence limits calculated from Logit PC program

DE = Diatomaceous earth
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Harvesting Period and Shelf Life on some Nutritional Value of

Pre-germinated Sung Yod Organic Brown Rice
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Uraiwan Wattanakul”, Wattana Wattanakul", Nopparat Mahae" and Pitun Charoonrat’

Abstract: The study on effect of harvesting period and shelf life on some nutritional value properties of pre-
germinated Sung yod organic brown rice was examined. The harvesting period was divided into 3 periods (30,
37 and 44 days after flowering). GABA (gamma aminobutyric acid), vitamin B1, protein content, flavonoid
content and phenolic content of Sung yod-brown rice and Sung yod-pre germinated brown rice were
evaluated. The result showed that protein content in brown rice was increased as harvesting period increased
and GABA content reached to the maximum after 37 days of storage. Storage time also had the effect on
vitamin B1 content, while the other nutrition value did not change. It could be concluded that harvesting period

and storage time had the effects on nutritional value of brown rice and pre-germinated brown rice .

Keywords: Germinated brown rice, Sung yod rice, harvesting period, storage time, nutritional value
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Table 1 Some nutritional values of Sung Yod organic brown rice at various harvesting period

Harvesting period Protein (%) Moisture (%) GABA Vitamin B1
(mg./100 g) (mg./100 g)
30 day 7.05 £ 0.04° 12.50 £ 0.13° <0.25 0.41+0.01°
37 day 7.43+0.02° 12.51+0.11° <0.25 0.48 £ 0.02°
44 day 8.10 + 0.05° 12.51+0.12° <0.25 0.47 +£0.02°

Remark: Mean within the same column followed by different letter are significantly different by DMRT test at p < 0.05.
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Figure 1 Total phenolic compound (a) and flavonoid content (b) of Sung Yod brown rice at various harvesting

period
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Table 2 Some nutritional value of pre-germinated Sung Yod organic brown rice at 44 days of harvesting

period (after flowering) and various shelf life

Month Protein (%) Moisture (%)* GABA Vitamin B1 Niacin
(mg./100 Q) (mg./100 g)* (mg./100 g)
1 7.61+0.06 12.51 +0.11 40.97 +0.41° 0.59 +0.18 5.56 +0.49°
2 7.60+0.01° 12.48+0.04  25.89+0.47" 0.66 +0.18 5.02+0.11°
3 7.55+0.04% 12.50 + 0.05 17.66 +0.12° 0.70 £0.10 422 +0.04°
4 7.50 +0.02° 12.47 + 0.06 17.51+0.11° 0.64 +0.12 426 +0.15°

Remark: Mean within the same column followed by different letters are significantly different by

DMRT test at p < 0.05.

*ns = not significantly different
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Figure 2 Total phenolic compound (a) and flavonoid content (b) of pre-germinated Sung Yod brown rice

produced from rice paddy at various shelf life
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UBITIINUGHNTT UL 1

Effects of Activated Charcoal and 2,4-D on Callus
Induction and Formation of /ndica Rice

(Oryza sativa L.) cv. Supunburi 1

ancdla 1e@aived” aeaudAna suwswunes uaz g11a1 13asdatl’?

Somdangjai Saisingthong”, Sa-nguansak Thanapornpoonpong1/'2/ and Suchada Vearasilp1/’2/

Abstract: This in vitro study was aimed to investigate the effects of activated charcoal (AC) and 2,4-
dichlorophenoxy acetic acid (2,4-D) on increasing in caulogenesis amount of /ndica rice cv. Supunburi 1
(SPR1). The factorial in completely randomized design (Factorial in CRD) was conducted. Mature rice seeds
were cultured in modified Linsmaier and Skoog (LS) based medium supplemented with different concentrations
of activated charcoal and 2,4-D. Activated charcoal in various concentrations, 0, 0.05, 0.10, 0.15 and 0.20 g L-1,
in combination with 2,4-D concentrations of 0, 1, 2 and 3 mg L-1 were applied to the media. There were 20
treatments used for callus embryogenesis, each was performed in triplicate. After 15 days of cultivation, the
result showed that the LS medium containing 0.05 g L-1 activated charcoal and 2-3 mg L-1 2,4-D stimulated
high frequency of friable and yellow embryogenic calli. Moreover, the frequency of embryogenic calli was
increased to 51.33-60.67% and the average calli diameter was 8.00-8.57 mm. Therefore, the in vitro culture
using this modified LS medium can be used to improve high frequency of embryogenic calli, which lead further

to develop more somatic embryos or embryoid.

Keywords: /ndica rice, activated charcoal, 2,4-D, Caulogenesis, LS medium
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ﬂﬂamﬁqwuﬁamimuﬂ IR NuEUNIIAaetl UL factorial in completely randomized design (Factorial in
CRD) nnmziatai pdtLRMN9gRT Linsmaier uaz Skoog (LS) Fautlasiifisastinuiusufuas 2,4-D lu
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Figure 1 Characteristics of the calli after 15 days in culture

(F = friable callus, C = compact callus)

Figure 2 Colour of the calli after 15 days in culture (W = white calli, Y = yellow calli, YW = yellow white calli,

GS = green spot, B = brown calli, BL = black calli)
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Table 1 Effect of activated charcoal and 2,4-D on colour of the calli and callus types after 15 days in culture

media
Components Colour of the calli Callus types
Yellow Green

White white Yellow Brown Black spot Compact| Friable
1) LS - ; - - ] ) ) ]
2)LS+1mgL’' 24D ++ + + + - + |
3)LS+2mgL’'24-D + ++ ++ + - + ++ o+
4)LS+3mgL' 24D + + ++++ + - + ++ 4+
5)LS+005gL"AC . . - - - _ _ .
6)LS+1mgL'24D+005gL" AC + - ++ + + + |
7)LS+2mgL’24-D+005gL" AC + + | |+ ; + + |+
8)LS+3mgL'24D+005gL'AC . + | |+ - + FEE
9)LS+0.10gL" AC . - - - - - _ .
10)LS+1mgL'24-D+0.10gL" AC - |+ - - | | -
11)LS+2mgL'24-D+0.10gL" AC + + ot - - + 1| 44+
12)LS+3mgL"24-D+0.10gL" AC - + | |+ - _ i+ | 4t
13)LS+0.15gL" AC - - - - - ] ) )
14)LS+1mgL’24-D+015gL" AC - - - - ; - _ ]
15)LS+2mgL" 24-D+0.15gL" AC - + ++ . . | At | -
16)LS+3mgL" 24-D+0.15gL" AC - | A+ - - A R
17)LS+020gL"AC . . - - - . _ .
18)LS+1mgL'24-D+020gL" AC - - - - ; - _ ]
19)LS+2mg L’ 24-D+020gL" AC - +++ ++ - - - ++++ -
20)LS+3mgL"'24-D+020gL" AC - +++ ++ - - - 4+ -

*Note:

wasifuanisiiauaaaduazauiadurgud
NANLARKA
AINNINARBIMAINTANNI IR E R
doiuggnssouys 1 Tuaunsdnuilas 20 gms 1iu
$28IX19A 15 A1 WSO WANTWR Anasanisdniin
HiRauAsaauanstiuaensildadAyneada Toe
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- =no callus, + = low, ++ = medium, +++ = optimal/good, ++++ = excellent/very good
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N398R dntnuiusuAAdind 0, 0.10, 0.15
LAz 0.20 nusedans Wlesifusinninunadaiens
21.44%, 14.71%, 3.40%

WAy 0.66% AINATGL
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Table 2 Effect of activated charcoal and 2,4-D on callus induction of Indica rice (Oryza sativa L.) cv.

Supunburi 1 after 15 days in culture

Callus induction (%) after 15 days in culture

Activated charcoal 2,4-D (mg L") Average
(gL 0 1 2 3
0 0.00e 12.33e 30.67cd 42.67bc 21.44B
0.05 0.00e 11.67¢ 51.33ab 60.67a 30.94A
0.10 0.00e 2.40e 14.67de 41.67bc 14.71B
0.15 0.00e 0.00e 4.07e 9.33e 3.40C
0.20 0.00e 0.00e 1.07e 1.37e 0.66C
Average 0.00C 5.32C 20.36B 31.14A
LSD, . Activated charcoal (A) 8.49
LSD, ,2,4-D (B) 7.59
LSD, .. AxB 16.98

0.05

Means within the row and column followed by the same letter were not significantly different at p= 0.05 by the Least Significant

Difference (LSD)

Table 3 Effect of activated charcoal and 2,4-D on cullus size of Indica rice (Oryza sativa L.) cv. Supunburi 1
after 15 days in culture

Diameter of calli (mm) after 15 days in culture

Activated charcoal 2,4-D (mg L™ Average
(gL 0 1 2 3
0 0.00f 4.70d 6.13bcd 7.40abc 4.58A
0.05 0.00f 2.70e 8.00ab 8.57a 4.84A
0.10 0.00f 0.83ef 4.77d 5.73cd 2.86B
0.15 0.00f 0.00f 0.97ef 1.23ef 0.60C
0.20 0.00f 0.00f 0.53f 0.53f 0.32C
Average 0.00C 1.69B 4.08A 4.69A
LSD, . Activated charcoal (A) 0.96
LSD, ., 2,4-D (B) 0.86
LSD, ., AxB 1.92

Means within the row and column followed by the same letter were not significantly different at p= 0.05 by the Least Significant
Difference (LSD).
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Geodorum recurvum (Roxb.) Alston TUANINETTNTIRLAL

anwilgniassivasuaenanug

Observation on Growth Behaviour of Geodorum recurvum
(Roxb.) Alston Pseudobulbs in Nature and in Cultivated

Condition for Propagation

wgua lans” Tagzen sansas” uas aunu gassaainn’

Narumol Sota” Soraya Ruamrungsri” and Chuntana Suwanthada”

Abstract: Geodorum recurvum (Roxb.) is a terrestrial orchid having pseudobulbs of corm-liked structure
beneath the soil surface. The corms perform different habit from those of other terrestrial orchids, i.e. the old
corms initiated in previous years, instead of rotten away, still attached to each other in sympodial file.
Observation on growth behaviour of the corms was carried out to investigate the possibilities of separating the
old corms to be used as the propagating materials. It revealed that almost all of the old corms, even 10 years
old, still survived to the current year. However, when they were individually detached and planted out, a single
one of them, except the deformed ones, could grow and produced 1 or more shoots per corm. Each shoot
grew into a mature plant and consequently produced a new corm. This result thus showed a rather high

potential of the old corms being used for multiplication purpose.

Keywords: Geodorum, pseudobulb, growth
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Figure 1 Geodorum recurvum (Roxb.) Alston  Figure 2 Geodorum recurvum (Roxb.)

at flowering stage Alston in bloom

Figure 3 A mature plant of Geodorum Figure 4 A cluster of Geodorum recurvum
recurvum (Roxb.) Alston (Roxb.) Alston in mixed deciduous
forest
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Figure 6 Longitudinal median section of a file of Figure 7 Dissected old corms with fleshy tissue of

old corms of Geodorum recurvum Geodorum recurvum (Roxb.) Alston
(Roxb.) Alston
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Figure 8 Dissected new corm (nc) and old corms  Figure 9 Current-yeared corm (cc) of Geodorum
(oc) of Geodorum recurvum (Roxb.) recurvum (Roxb.) Alston latterally attached to
Alston previous-yeared (pc)

Figure 10 Drawings of detached old corms of Geodorum recurvum (Roxb.) Alston showing sprouted corms
A = old corm with single shoot B = old corm with 2 shoots
C = old corm with 3 shoots D = old corm with 4 shoots

E = old corm with 5 shoots
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Plant Nutrient Status of Soil in Durian and
Longkong Orchards Under Agroforestry System

in Uttaradit Province
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Podjanee Sangmanee ', Ampan Bhromsiri~ and Hirotoshi Tamura

Abstract: The status of plant nutrients of the soils in lonkong and durian orchards under agroforestry system in
Lap-lae and Muang districts, Uttaradit province was evaluated from soil properties. Soil samples were collected
from 37 durian and 28 longkong orchards of the farmers during June to July 2010 which was the florescence
development stage of longkong and late fruit harvesting stage of durian respectively. Information of farmer
practices and fruit yields was also collected by farmers’ interview with questionnaires. The analyzed soil
properties were pH, organic matter, available P, exchangeable K, Ca and Mg and extractable S. It was found
that fruit yields of durian and longkong varied with the radii of the tree canopies. Durian trees with the canopy
radii of 2, 3 and 4 meters had fruit yields of 30-70, 50-90 and 90-120 kg/tree while longkong trees with the
canopy radii of 2 and 3 meters gave fruit yields of 70-80 and 100-200 kg/tree respectively. Most of the farmers in
Lap-lae district applied chemical fertilizers and lime but those in Muang district mostly used only organic
fertilizers. It was found that pH of the durian and longkong orchard soils in Lap-lae district were in the range of
4.2-7.2 which were wider than those in Muang district (pH 5.0-6.2). Most of the soils from both studied areas had
the concentrations of exchangeable K, Ca and Mg at the optimal levels and above the optimal ranges. These
were the durian orchard soils from Lap-lae district which contained the organic matter at the low level about
57% of the total numbers of the tested soils while those in Muang district which contained organic matter at the
optimal and above the optimal level were about 67%. Most of durian and longkong orchard soils from both
studied areas had low extractable S contents. In Lap-lae district, the significant positive correlations between

extractable S and soil organic matter of durian and longkong orchard soils were observed.

Keywords: Durian, longkong, agroforestry, plant nutrient status, soil properties, farmers’ orchards
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Chemical properties

Methods of soil analysis*

pH Soil : water = 1:5 using pH meter

Organic matter

Available P

Wet oxidation with potassium dichromate (Walkley & Black )

Extracted the soil with Bray Il and determined colorimetrically using

Molybdenum blue method

Exchangeable K, Ca, Mg

Extracted the soil with 1M NH,OAc pH 7 determined with atomic

absorption spectrophotometer

Extractable S

with spectrophotometer

Extracted the soil with 500 ppm P Ca(H,PO,), determined turbidimetric

* Source of information:Therajindakajorn. (2009)
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Table 2 Fruit yields of durian and longkong trees with different canopy sizes*

Durian

Longkong

Canopy radius (m) Fruit yield (kg/tree)

Canopy radius (m) Fruit yield (kg/tree)

2 30-70
3 50-90
4 90-120

2 70-80
3 100-200

* Data obtained from farmers’ interview
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Figure 1 Relationship between sloping level and organic matter contents of orchard soils
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Table 3 Criteria for evaluation of soil qualities of durian and fruit orchard soils at 0-20 cm depth

Level of soil properties

Soil properties

. 1/
Durian orchard

Fruit orchard”

Below Optimum Above Optimum
pH no data 5.0 no data 5.5-6.5
Organic matter (%) no data 2.05-2.37 no data 2.0-3.0
Available P (mg/kg) no data 31.0-52.3 70.7-127.3 35-60
Exchangeable K (mg/kg) 27.0-38.3 no data 118.3-203.4 100-120
Exchangeable Ca (mg/kg) 87.2-157.5 no data 566.8-744.4 800-1500
Exchangeable Mg (mg/kg) 15.2-24.8 no data 108.1-147.4 250-400
Extractable SO,-S (mg/kg) no data no data no data 25-150

"Poovarodom et al. (2001), 2/Santasup. (2009)
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Table 4 Soil properties of durian orchards in Lap-lae and Muang districts

Level of soil properties

Soil properties Lap-lae district

Muang district

Below Optimum Above Below Optimum Above
pHw (1:5) 4.2-4.9 5.0-5.5 5.6-6.6 not found 5.0-5.5 5.6-6.2
No.sample (%)* 6 (21%) 5 (18%) 17 (61%) - 2 (22%) 7 (78%)
Organic matter (%) 1.01-2.04  2.05-2.37 2.68-3.37 1.49-1.87 2.08-2.11 3.32-3.84
No.sample (%) 16 (57%) 6(21.5%) 6(21.5%) 3 (33%) 2 (22%) 4 (45%)
Available P(mgkg) ~ 1.5-21.1 not found 125.2 3.8-10.8 26.6 131.0
no.sample (%) 27 (96%) - 1 (4%) 7 (78%) 1 (11%) 1 (11%)
Exchangeable K 34.1 38.2-93.1  138.0-2550 notfound  73.2-114.9 14241841
(mg/kg)

No.sample (%) 1 (4%) 20 (71%) 7 (25%) - 6 (67%) 3 (33%)
ExchangeableCa  25.0-133.1 166.0-544.6 524.55- 64.0 230.0- 569.8-
(mg/kg) 1285.9 536.0 1023.7
No.sample (%) 9 (32%) 8 (29%) 11 (39%) 1(11%) 5 (56%) 3 (33%)
Exchangeable Mg not found 28.0-85.7 110.8489.9 not found not found 148.7-285.2
(mg/kg)

No.sample (%) - 8 (29%) 20 (71%) - - 9 (100%)
Extractable SO,-S 1.2-15.5 not found  not found 2.3-8.2 not found not found
(mg/kg)

No.sample (%) 28 (100%) - - 9 (100%) - -

* % of the total numbers of tested soil samples
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Table 5 Correlation coefficients between some soil properties in each location

Parameters Durian orchard Longkong orchard
Lap-lae Muang Lap-lae Muang
(n=28)" (n=9) (n=21) (n=7)
Extractable SO,-S Vs. organic NS \s
0.6588*** -0.0175 0.8069*** 0.1219
matter
pH Vs. exchangeable Ca 0.2884"° -0.0616" 0.5707* 0.5210™

1/ .
n = observation numbers

** = significant difference of P = 0.01, *** = significant difference of P = 0.01, NS = non significant
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Table 6 Soil properties of longkong orchards in Lap-lae and Muang districts

Level of soil properties

Soil properties Lap-lae district Muang district

Below Optimum Above Below Optimum Above
pHw (1:5) 4.2-4.8 5.1-5.5 5.6-7.2 not found 54 5.6-6.2
No.sample (%)* 6 (29%) 8 (38%) 7 (33%) - 1(14%) 6 (86%)
Organic matter (%) 1.07-1.96  2.08-2.37 2.63-4.64 1.54-1.86 2.04-2.15 2.62-3.61
No.sample (%) 17(81%) 2 (9.5%) 2 (9.5%) 3 (73%) 2 (28.5%) 2 (28.5%)
Available P (mg/kg) 1.9-29.8 32.7-47.2 89.2-104.9 5.3-17.0 45.0-49.5 130.8-170.7
No.sample (%) 15 (71%) 4 (19%) 2 (10%) 3(73%) 2 (28.5%) 2 (28.5%)
Exchangeable K notfound 45.7-117.0  120.8-1555 notfound  69.4-110.5 156.5-438.8
(mg/kg)

No.sample (%) - 17 (81%) 4 (11%) - 3 (43%) 4 (57%)
Exchangeable Ca 62.0-98.3 174.0-549.7 5749 not found 290.5 701.0-799.0
(mg/kg) 6,202.7

No.sample (%) 2 (9.5%) 12 (57%) 7 (33.5%) - 1(14%) 6 (86%)
Exchangeable Mg not found 108.5-1452  1522-302.7 not found 145.2 162.7-283.4
(mg/kg)

No.sample (%) - 7 (33%) 14 (67%) - 1 (14%) 6 (86%)
Extractable SO,-S  1.6-6.2 notfound  not found 1.6-7.4 not found not found
(mg/kg)

No.sample (%) 21 (100%) - - 7 (100%) - -

* % of the total numbers of tested soil samples.
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