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ABSTRACT

Cut and pot plant flower of Dendrobium has been exported around 90 percent of
total produces in Thailand. Generally, coconut husk has been used as growing material for
Dendrobium. But the quantity of coconut husk was decreased and the price increased due to
the reduction of planted area and vyields. This research was aimed to use agricultural waste
materials for substitute to coconut husk. For cut flower of Dendrobium,the result showed that
the acacia wood and oil palm branch were suitable, considering to the physical and chemical
properties and growth of orchid plants including flower quality.Additionally, there were
research on growing medias substitute productive machine in commercial level which have
the productivity 25-30 pieces/hour. The piece of substitute growing mediawas rectangular
shaped with dimension 22x36x8 cm. Each piece could be used to grow 4 plantsfor 3-5 years
depend on the environment.And studied on water irrigation method for substitute growing
medias in order to reduce the cost of planting orchids. The results showed that the water
irrigation at the plant material and the base of plant with a rate of 60 liters/hour and 10
mm/day were optimal. This method could be used less water than the farmer method, which
used water sprinkler 850 liters/hour, 4 m?/rai/day. For the pot plant flower of Dendrobium,
They have many problems about the diseases, insects and weedsattached to a substrate. The
study was found the orchids for export were the stage of near boomingor flowering, so the
integrity of orchid plants was important for export. This research studied suitable substitute
growing medias for white Dendrobium (5 N), red Dendrobium (Aeirsakun) and yellow
Dendrobium (yellow 246) The result found that charcoal could be used for white orchids and
foam material was suitable for red and yellow Dendrobiumflower. They didn’t have about
disease and insect problems and weed including good impact on the growth of plants

Phalaenopsis andOncidium pot plant, whosegrowing material were coconut husk, coir
and sphagnum moss, were orchids in the domestic and oversea markets. In the present time,

these growing material were rare and expensive especiallysphagnum moss must be imported
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From abroad and some countries have banned the export policy in the future. This research
was studied three substitute growing medias (bark,azolla andleonadite) for planting
Phalaenopsis andOncidium pot plant. The result found that the substitute growing medias for
Phalaenopsis were bark and leonadite. Phalaenopsiswere similar growing when planted in

the original material. And the substitute growing medias for Oncidium was only bark. while
The azolla could not used for Phalaenopsis andOncidium pot plant with the result of slowest

growth and had the number of floweringleast of all.

Keywords: Growing medias; Dendrobium cutting; Dendrobiumpot plant;Phalaenopsispot
plant; Oncidiumpot plant
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ABSTRACT
Study on growing medias of orchids from agricultural waste to be a substitute for
conventional coconut growing medias. The objective was resolved the increasing cost of
coconut growing medias cause from insect pests of coconut. The selecting results showed
that acacia and oil palm branch were the suitable growing medias of orchid when considering
in the physical and chemical properties effect on response of orchid plants and flowering of
the orchids. The substitute growing medias can be used 3-5 years depend on the

environment.
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Abstract
Studied and tested on the plant materials from agricultural waste to substitute

coconut husk for Dendrobium which had the price increased due to cause from insect pests
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of coconutAs a result of the coconut used as planting materials has decreased area and
quantity and effect to cost of production of orchid farmers and entrepreneurs. This is a reason
to study the renewable plant material in the experiment 1.1 which its results showed the
acacia wood and oil palm branch were suitable. Their physical and chemical properties were
the best reaction on growth and flowering of orchids. The pieces of renewable plant material
can be used 5 years depend on the environment. Chanthaburi agricultural engineering
research center was research and development on the prototype of producing orchid plant
material instead of coconut husk. It has dimension 0.5x1.4x1 m with a hydraulic system that is
controlled by a semi automatic electric valve. The substituted plant material was produced
with compressed force about 10 MPa by the machine. The ratio of chopped agricultural
waste: cement was 1: 2.5 kg (acacia wood and oil palm branch). The capacity of prototype
was25-30 pieces/hour and could be used to grow 4 plants per piece. The results of
engineering economic study were showed the break even point when produced 75,336
pieces/year and 1 year of the payback period at the price of substituted plant material 13
baht/piece.
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gﬂﬁ 13 PLC:Programmable Logic Controller g‘dﬁ 14 19uLges : proximity sensor
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Study on Appropriate Irrigation and Water Management Systems for
Substrate of Orchids (Dendrobiumspp.)
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Abstract

Orchids need water to live like any other plant. Since water is insoluble nutrients.
Orchids and it will absorb the nutrient utilization. Typically, demand for water will depend on
the weather in the house, but also the size and composition of the plant material. This
project aims to study how water management and irrigation systems suitable for plant
material to replace the coconut for the production of cut flowers Dendrobium orchid. To
guide the farmers.Tested by farmers in the district KamphaengSaen, NakhonPathom. The water
contains three methods: 1) plant material with a water spray head. (Water supply rate of
about 60 liters/hour), 2), the area planted with the spray material. (Water supply rate of about
60 liters/hour) and supplemented with new sprinkler system to water the tree.(Water supply
rate of about 90 liters/hour) 3) Supply of water with sprinkler farmers. (Rate of water
approximately 850 liters/hour), found that the growth and productivity of the orchid is
different. A farmer using a sprinkler head. Effective irrigation sprinkler heads high, but due to
the high water rates. System pipes must be a large cost to install high. The method of planting
material with a water spray head and added a new sprinkler system to water the tree that
once provided water to increase humidity in the house. Moisture is retained only for a short
period only. The house is open ventilation at all times so it can retain moisture for longer. The
plant material with a water spray head, only to find that they are best suited to provide water
directly to the plant material. Despite the need for more attention to the agriculture that
farmers use. The clog is due to pay for a small water need to put a water filter resolution no
less than 80 mesh and if the water orchids at a rate of 10 mm/day. How to water plant
material as well.head to spray water 8 m3/rai/day. Less than a sprinkler head, farmers used 16

cubic meters of water/rai/day.
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aq

Study materials replanting coconut orchid pots (Pot Plant) is focused on the study to
determine the suitability of plant material with species of Dendrobium to export the old plant
about eight months, with restrictions on materials grown. orchid And orchids in pots with a
coconut planting materials. When exporting to encounter many problems and diseases,
insects and weeds that are attached to a substrate. But the study orchid exports will grow in
the near flowering. Were stabbed or flower buds (near booming), so the integrity of the hull
and banana leaves are so crucial to the look of the output. The first type of plant material
suited to this because coal is used as a substrate for the bracing trunk. No problems with
diseases, pests and weeds, and impact on the growth of plants. In width The thickness of the
old banana boats. No. The banana The width and length of the leaves before flowering. When
used as plant material with white Dendrobium species (species, 5 N) and the second is the
right type of plant material is foam plant material that is readily available. Found waste from
industry And household It is appropriate to use a plant material to sustain stem Dendrobium.
And found no problems in the disease, insects and weeds, as well as charcoal. And impact on
the growth of plants. When used as plant material with Dendrobium species of red flowers
(Hereford currency) and flower color (yellow, 246), but found the study of plant material
including six types when transplanted into year two of the project's height. old tree roots and
shoots a high number of new shoots. The six types of plant material does not affect the
growth of different clearly. And analysis of the data obtained. You can use any kind of plant

material that can be easily obtained. Waste from industry Or cheaper As appropriate
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#5797l 1. TABLE OF TRT (T) MEANS FOR X1-X10 MODEL FRAM (AVE. OVER 4 REPS)

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
anung1e AN I Ay ANNYID 17U AUEA Fuau welwi Adwge
N335 a1gnnéae dgnndae a1gn nf1e Tu Tu i 50 vialua
4 4 née Tu
1.208 b-e 1.043 abc 3283 a 2.533 a-e 10.973 3.018 d-g 11.363 ab 4.248 efg 0.928 3.555 ab
nssuAsh abc ab
1.243 bed 1.083 ab 2.603 cd 2.040 ef 12.195 ab 3.785abc  11.010 abc  5.385 0.805 2.768 a-d
n35uAET 2 cde ab
1.428 a 1.133 a 3393 a 2.820 ab 11.838 3.618 b-e 11.283 ab 7.405 ab 0.752 2.658 a-d
n35uAsT 3 abc ab
1.010 f 0.870 d 3.205 ab 2.265 cf 10.688 3.295 b-g 11.030 abc  4.387 efg 0.843 2.855 a-d
n3suAs 4 abc ab
1.090 def 0.990 a-d 2.885 a-d 1.893 f 11.863 3.668 11.390 ab 5753 b-e  0.793 2.730 a-d
n33uAET 5 abc bed ab
1.278 abc 1.083 ab 3.240 ab 2.680 abc  11.300 3.495 b-f 10.923 abc  6.680 abc  0.690 b 1.838 cd
nssu3sil 6 abc
1.058 ef 0.925 cd 3043 a-d 2243 cf 9.503 ¢ 3.013 d-g 10.180 4.050 fg 0.888 2.563 a-d
nssuAsH 7 bed ab
1.208 b-e 1.068 abc 3.073 1.988 f 10.773 3.725 bc 10.183 5550 b-e  0.890 2.718 ad
nssuAsT 8 abc abc bcd ab
1.255 a-d 1.108 ab 2988 a-d  2.890 ab 11.238 3.238 c-g 9.185 bcd 8.663 a 0.780 1.975
nssuAsT 9 abc ab bcd
ﬂii&lag‘ﬁ 1.058 ef 0.865 d 3.095 2.268 cf 10.478 bc 2.758 g 9.823 bcd 3.875fg 0.958 a 3775a
10 abc
nssusd 1.133 cf 0.968 bcd 3.175 ab 2.143 def  11.433 3.363 b-g 9.983 bcd 5700 b-e  0.690 b 1.603 d
11 abc
nssusd 1.320 ab 1.095 ab 2715 bcd  2.715abc  10.393 bc 3.025 d-g 7.340 d 5555 0.720 1.560 d
12 cde ab
nssAsd 1.105 cf 1.048 abc 3.040 a-d  2.095 def  11.515 3.440 b-f 11.645 ab 4.803 def  0.820 3.048 a-d
13 abc ab
nssuAsd 1.228 b-e 1.083 ab 2.925 a-d 1.993 f 12.405 ab 4.358 a 12.173 ab 6.270 0.760 2.218 ad
14 bcd ab
nssusd 1.325 ab 1.128 a 3.040 a-d  2.855ab 11.208 3.593 b-f 11.108 abc ~ 8.460 a 0.800 2.758 a-d
15 abc ab
nssuARA 1178 bf 1.023 abc 3.083 2615a-d  10240bc  2945f¢  12.080ab  3.418¢ 0.875 3.425 abc
16 abc ab
ﬂii&lag‘ﬁ 1.283 abc 1.130 a 3.048 a-d  2.405 b-f 13.055a 3.948 ab 13.783 a 6.333 0.940 a 3.423 abc
17 bcd
nssusd 1.260 a-d 1.135a 2.505d 3.055a 10.183 bc 2.985 efg 7.788 cd 6.800 abc 0.793 1.425d
18 ab
iy 1.203 1.043 3.019 2.146 11.182 3.404 10.681 5741 0.818 2.605
CV (%) 9.1 9.0 10.9 13.4 13.4 11.6 18.9 - 17.1 37.9

2. uwasdmiafidnsnudn X1 (Anundsvesdngnndlein)lunssidsn 2 fidngege ieugn

1% 4 v ¢ = v ¢ U ! o 1% 1 aa A
nagldfanavieg ugeendvnd (ug 5 Nludaguandiu X2 (enuvuiaignaaeni) Tunssuisn 8
LaENsIUIaN 9 denasandieugnnaieldananine ugnendund (g 5 Nwaziugnendivies (ndes
246) lutanugnlvly uag X3 Fnnudgnnme) lunssudsa 7 degege Wevgnaenmeldananing
Wugnenduns (Beana ) Tuagugnlvi @ x4 (aundidlu) uag X6 Fmnuly) Tanugnaldidu
waraAnnasuaglinaalunuaunIluvesiug fendmdes (Waes 246) uay X5 (ANe13LY)
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wutrfanugnita 6 vl Aldiundaelifananae 3 Wus fnaduauenvedlureandaslsianannedild

naaaslawaneeiy A1 X7 (Augannin) wudn Janugnlny loweda wazduueniny darluunnsneiu

anunsadenldldmunnumnzauiuiugaendvn (fug 5 Nuaziugaendindes (ndes 246) usily
nIIART 6 A1 X8 (Furusin) lundelifanavne Wugnendivaes (imdes 246) Tegeiian dwsu mie
Tgd (X9) wazAugevamialyy (X10) Lﬁ@ﬂ@ﬂﬁ?&lijﬁﬂﬂgﬂﬁ'ﬂ 6 vilm f 01U WArERNWANUES Ty
o ToreBa wazduuendn fnansasodulaliunneafustmBLER)

AN579712. TABLE OF TRT (T) MEANS FOR X1-X10 PHICHIT (AVE. OVER 4 REPS)

X1 X2 X3 Xa X5 X6 X7 X8 X9 X10
Y ATURUN R AN ANENT U AUGS MUY mialvid  Anuga
n55U35 . mms m, agnnde mm}l Tu Tu Tu FuAn bl wdalnd
/719NN/WN" i arannangy
ﬂﬁuaﬁﬁ 1 1.320 abc 1.150 ab 3.098 abc  3.018 abc 13.685 a 3945a 13530ab  6.465 ab - 4.810 ab
ﬂii&ﬁ%ﬁ 2 1.675a 1.160 ab 3.158 ab 2.530 bc 12.873 ab 3.758 a 11.723 ab 5.845 abc 0.833 ab 4.375 ab
ﬂiiua%’ﬁ 3 1.200 abc 0.970 abc 3.088 abc 2.883 abc 13.400 a 3.805 a 12.883 ab 6.515 ab 0.890 a 4558 ab
ﬂii&l’“]aﬁ"ﬁ 4 1.268 abc 1.138 ab 3.108 abc  2.933 abc 13.633 a 3963a 12470ab  5.530 abc - 4.595 ab
ﬂiiu’“fﬁ'ﬁ 5 1.350 abc 1.140 ab 3.088 abc 2.970 abc 13.393 a 3723a 13500ab  6.688 ab 0.828ab 4913 a
ﬂii&l’“]aﬁ"ﬁ 6 1.238 abc 1.090 ab 2993 abc 3813 a 12200 ab  3.848a 13350ab 7.825a 0.940 a 4955 a
ﬂiiu’nszﬁ"ﬁ 7 1.283 abc 1.120 ab 3.585a 2.775 abc 13173 a 3.763 a 13.360 ab 6.893 ab 0915 a 4.235 ab
ﬂiiu’is‘ﬁ"ﬁ 8 1.345 abc 1230 a 3.325 ab 2.890 abc 14.255 a 3720a 13.770 ab 5.873 abc 0.853 a 4.500 ab
ﬂiiua‘ﬁ"ﬁ 9 1.515 ab 1.275a 3.353 ab 3.330 ab 13.160 a 4.003 a 14.823 a 5.930 abc 0.815ab 4943 a
AssuAsA 10 0.865 c 0.748 ¢ 2225 ¢ 1.940 c 10.023 b 3.695a 10.358ab 2990 c 0.595 b 2975 b
nii&l’aﬁ‘ﬁ 11 1.145 bc 0.983 abc 2.810 abc  2.648 bc 13.655 a 4083a 11.333ab 5653 abc  0.788ab  3.195 ab
n'ﬁuﬁ%ﬁ 12 1.163 abc 0.982 abc 3.195 ab 2.933 abc 13.290 a 3.833a 12775ab 7.000 ab 0.805ab 3393 ab
ﬂii&la‘ﬁ"ﬁ 13 1.278 abc 1.080 ab 2.600 bc 2.455 bc 12.835 ab 4378 a 13.765 ab 5.468 abc 0915 a 3910 ab
AsSUARA 14 1358 abc 1.083 ab 2.835abc 2670 bc 13.788 a 3885a 14.230a 4.135 bc 0.805ab  4.970a
ﬂii&lag‘ﬁ 15 1.270 abc 1.023 abc 2.460 bc 2.755 abc 11.985 ab 3300a 9.512b 5.023 abc 0.853 a 3.110 ab
nssuAsA 16 1.120 be 0.918 bc 2.618 bc 2.638 bc 12970 ab  3.580a 12.900ab  6.105abc  0915a 4.293 ab
nﬁaﬁ%ﬁ 17  1.153 abc 1.043 ab 2998 abc  3.055abc  13.570 a 3.828a 12980ab  7.093 ab 0.853 a 4.615 ab
nﬁu%‘s‘ﬁ 18  1.338 abc 1.120 ab 2.883 abc  3.445 ab 13.855 a 4342a 14.698 a 6.033 abc  0.795ab  4.087 ab
Wiy 1.271 1.069 2.968 2.871 13.097 3.858 12.887 5.948 0.837 4.246
CV (%) 24.1% 16.7% 17.9% 23.2% 14.5% ns 20.5% 33.1% 18.2% 25.8%

3. wasiminfiwalannuin X1 (Awnhevesdgnndennlunssudsd 14 fldgean e
Ugnnaeldananine wugeendv (g 5 Nlulaguanleeda X2 (Anwvuidgnadeiin), X3
(Srunudgnndie), Xa (Anunslu) uag X6 (Sruauly) lunssudsi 2 dageaaiilovgnndelsfana
ygueondun (iug 5 Nlufaquandiu dau X5 (muendlu) wuiianugnit 6 @i iy
néelsfanavne 3 Wus fnafueuenvedluvesndelifananneilivaasdsiunnsstu X7 (a1
gaRLin), X8 (31uus1n),X9 (mulalvisl) wae X10 (Anugeesmialyi) wuindlgliananine 3 fug
fio Wugnenduns (Buana) MWusaendvn (fug 5 Nuaziugnendwdes (wdes 246) Mgndnean
Ugniis 6 wiia fio dhu wanaRnwanauas W vlesth Towoda uasdfuuendnn fnan1nadaydulndlsl
AafunnIsanansadoniylaniuaumingay
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AN579713. TABLE OF TRT (T) MEANS FOR X1-X10 PHITSANULOK (AVE. OVER 4 REPS)

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10

Anuni1e AN o anandie Anwens dwau AU . owdelwl Awge

NI5UD agnndagin  dgnndaeiin agnndae Tu Tu Tu furi 50 vdalvii
ﬂii&lagﬁ 1 1.133 ab 1.350 abc 2.750 abc  2.465 ab 11.990 a 3563ab 11988 a 6.593 a 0.718 a 3.000 a
ﬂii&l’a]aﬁ“ﬁ 2 1.220 ab 1.900 a 3.613a 3.015a 16.435 a 5125 a 15.493 a 10.035 a 1.130 a 2.838 a

n'ﬁ;ﬁ%ﬁ 3 1.085 ab 0.895 bc 2.475abc 2595 ab 11.205 a 3.228ab  9.488 a 7.500 a 0.815a 2.378 ab
ﬂ‘ii&ﬁg‘ﬁ 4 1.045 ab 0.995 bc 2.308 bc 2.410 ab 11.403 a 3328 ab  10.883 a 5.835a 0.730 a 2795 a
nssuﬁ%‘*fr‘i 5 0.905 b 0.808 ¢ 1.840 c 1.825 b 8.518 b 2453ab  7.783 b 4.240 ab  0.605 b 2378 a
nssuﬁ“ﬁ"fr‘i 6 1.060 ab 0.883 ¢ 2398 abc  2.295 ab 10.845 a 3250 ab  7.935a 5812 a 0.668 a 2.033 b
ﬂii&l’afﬁ“ﬁ 7 1.115 ab 0.960 bc 2470 abc  2.245ab 11.140 a 3493 ab  10.288 a 5817 a 0.720 a 2718 a
ﬂiiu’igﬁ'ﬁ 8 1.123 ab 1.038 bc 2.220 bc 2.110 ab 10.630 b 3.095ab  8.895ab 5212ab 0.820ab 3.153a
ﬂii&lag‘ﬁ 9 1.213 ab 1.025 bc 2.315 bc 2.578 ab 10.233 a 3.660 ab  10.050 a 5955 a 0.803 a 3.745 a
33357 10 1.038 ab 0.888 ¢ 2.528 abc  2.300 ab 11.460 a 3.178ab  9.618a 5.543 a 0.738 a 2420 a
ﬂ‘ﬁ&ﬁgﬁ 11 1.098 ab 0.953 bc 2580 abc 2233 ab 11.093 b 3713ab  9.810ab 6.023ab  0.760 b 2395 a

ﬂii%ﬁ%ﬁ 12 1.088 ab 0.915 bc 2.690 abc 2383 ab 10.373 a 4345 a 9.580 a 8273 a 0.720 a 2.623 ab
nﬁu%‘ﬁ'ﬁ 13 1.028 ab 0.903 bc 3.005 abc 2305 ab 11.078 a 3.198ab 8908a 5315 a 0.740 a 2.390 a
ﬂii&l’ﬂlaﬁ“ﬁ 14 1.288a 1.723 ab 2820 abc  2.683 ab 12510ab  3.680ab 12773ab 7.615a 0.720 b 2670 a

ﬂii&l’ﬂlaﬁ“ﬁ 15 1.140 ab 0.950 bc 2.313 bc 2.440 ab 10.485 a 2903 ab 8393 a 5475 a 0.803 a 3.075 ab
n'ﬁ;ﬁ%ﬁ 16 1.078ab 0.925 bc 3.160 ab 2.370 ab 10.575 a 3220ab  10.185a 5.260 a 0.835a 2870 a
nssuﬁ%‘ﬁ 17 1.060 ab 0.908 bc 2.790 abc  2.040 ab 10.450 b 3.665ab  10.870ab 6.338ab  0.710 b 3.508 a

nssuﬁ%‘*fr‘i 18 1.125ab 0.955 bc 3.000 abc 2670 ab 11.100 a 3263ab  9.730a 5703 a 0.730 a 2.645 ab
Laﬁa 1.102 1.054 2.626 2.387 11.196 3.464 10.148 6.252 0.765 2.757

CV (%) 17.9% 46.2% 28.7% 27.5% 31.1% ns 43.6% ns 30.8% 35.2%

aunansddeuazdaiauauug
msfinwianuannaununuugninlundeliinszans @nawne) Wiensdeen Wunisyaiu
PAnwemAumIIsanvesiagUaniuiuguesndldananine Alins  dwendundagldnszans
(Pot Plantiilongugnuszunas 8 wieu Nildedndaneiiuianugnlundleliisiu uazndigliinszans
= o Y & o A D U oA Aaa Y
Tnednsldnuusnsnluiaglan Wedwenagnulymvaivegamlsauias wag ity nlAnlURY
Tanugn winnnsdnymuin naneldidweenavedlutidlndesnnen vserdunminen (near
booming) Wszariu ANvaNysaivesdgnnale Tu wardwiuly JlaudAgyed19de Tanugn
a = [ ! =P ! Y & [ Y L= o ¥ 1
YiaN 1 Avsnzauiuyeife diu mszaunsaldiluiaguaniverdunseuszaasidu Tdwulym
1504l3A UUAY waTYNY wazdanansian1saTyRulavesiy luiuauning ANUUIvesEIgnaIY

s

N1 PUEgINaIY TINienuniaazauevetluieusenen Wwelgnnalgldanavine g
=~ [ Y a = = & v = I o &
Aondvnd (Mug 5 N) way Taquanuiled 2 Mwnzaude Wiy WWulaguanivnladiy wuwdenean

AIARRANNTIU Uarmunansiseu Jrnuwnganililuiagugnlunisuszresddundelidana
w1 wazlunudgmluiFedlsa wias uaziuiy tazdimanfonsaseyAulauesie LWuRInU au

A v B v & w € = = v & oA = i =
deUgnnaeldananing Mugiugnenduns (Beana)wasiugnendindes (wies 246)usaNnsany)
Tanugniia 6 ¥ila Weugnid U7 2 ¢UITe WU AUEIUBIAAT T1UIUTIN UL Uazaw
gaewmuslnl inansasaiulailideiuinnisannsafenldiaguaniansamlang wield

INNAYAAINNTIH VITOHTIAGN IAMUANUALNZEL
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Aanssud] 3msﬁmsnLLa:ﬁ’muﬁaqﬂgnl%fawﬁmhastuL%anﬁiﬁ'ﬂé’ﬂw%'uné’aﬂ1ﬂaqa5u61
nMsnaaedil 3.1AnwuasianansNTANINBn LazTivasTaquAs g s sinuAsuas Tag
FRunauuysuEwIILazawintuNeaiansHAR T UgNITaN 34N
Study and Development Physical and Chemical Properties of Agriculture
Materialsand Filler and Renewable Materials for Coconut Coir and
Sphagnum Moss in Commercial Planting Medias
ATgANTiuY
Favthnnsnaaes: wefisnedenunes  daia diinddeiaundedensnanmianisinuns

Y]

RIsnuwganysal Usenmssameddain drinideimundadenimdanieimsinuns

[y ] v

WNENAMMT He  daie drinddeimundadenisnanniensinens

[y Y [y

wigayasal WeuAsgnudsin dinideimundadunmsndanianisinuns

[

wENAsaNwalwIgIaTadsin dinIdeimutadunisudaninisinens

Y

P19a1UsElnnessEandana @1ndenmuntadun1sHanN19NISNERS
YNANMFSTHUNIUIZFING 11NN UITITYNITHEANIIATNYAT
AdAey: Tanuannaun; mutenia, ndngliinszans, nsdseen

Keywords: growing media substitute,coconut husk,Orchids pot plant, export

unfnge

Anwasiauaualiananenmwazielvesianmaslinianisinunsias Tandliunauny
ﬁqamz‘w%fnLLazaLWﬂﬁumaadamﬁwémi’ﬁaﬂqm%miﬁw a el fURn1sNgNINATBRAUINTHEALAE
sUMUUMTET 29uRUNIYAREIUY CRD 4 917033138 Ao (1) nusendndu  euznin
GBmzansUdinigiu @wWaenlsidu (S)amsie Azollapinnata(6)dlewlath (Leonadite) (7awinif
Ued HaN1IVARed WUl AnautRIael USunasimensia taun lulasiau weanesa was
Tnuval@ey vos amsne Azollapinnata fegean windu 2.42 1.20 uaz2.18 wWasidus audwiy
sesa9n A nganeunduingu Slowlaviawinthmearengndn Wienlidu uaznuuendindu

AnETAN9INEAM @ mse Azolla pinnata SAsmuwiusdigaviniAy 1.11 nfuse
grunAilduRtes laiumnsnsfunsefiidy awinthwea AlaamuuuviiAy 1.13 nfusegnuiad
Wdufans sesasn T nussnddurouenim wWienlidu nearetrduthii way  Alewlariuas
fenmsguiniiu 73.40 Wesidulaswiin fesnduasuanssfumeadfi  awnidusea il
nsduthuvinfy 94.01 wWedidudlnetmiin

Abstract
Study and development physical and chemical properties of agriculture materials and
filler and renewable materials for coconut coir and sphagnum moss in commercial planting
medias at laboratory of production and application of fertilizerresearch and development

group. The experimental design was CRD 4 replications 7 treatments (1), coconut husk (2)
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coconut coir (3) oil palm bunch (4) bark (5), algae, Azollapinnata(6) Leonadite (7) sphagnum
moss, The results showed that the chemical properties. Amount of plant nutrients nitrogen,
phosphorus and potassium of algae Azollapinnata was the highest 2.42 1.20 and 2.18 percent,
respectively, followed by oil palm bunch,leonadite,sphagnum moss, coconut coir and
coconut husk, respectively.

Physical propertiesalgae Azollapinnata has the lowest density of 1.11 grams per cubic
centimeter.algaeAzollapinnata has the lowest density of 1.11 grams per cubic centimeter.Not
significant  differences  sphagnum moss has density of 1.13 grams per cubic
centimeter,followed bycoconut husk, coconut coir, bark, oil palm bunch and leonadite,
respectively. And the water holding capacity equal to 73.40 percent by weight, less than and

significant with sphagnum moss has 94.01 percent by weight.

uni
Tanuan (growing media) MAfpsaNTaAIdu (support) lvsuitynssey In1sszuiedia i
NSYYUILUVDIDINAR Uazanusaudiaramsdmsus NI Taquaniidmieluviowain
Yy a v A I3 ] a ) Aaa @
anansouutlailu 2 slianutaniiiduesruseneuludiunay yiauwsniduiagugniisinudu
¢ . . & Ao ! ) v a ] ~ Y ' ya
83AUsENaU (potting soils) Ludaguaniidmuienily dngaumae dynvies uidymvenisldeiu
Juduwauife anuldadaneidoninfuiilduwiazasilimiiowduinliennsenisauaummunn
finazduidoulsauazwdnivity aunsadmbelannzludszmaniniu Wausedadududeen
- Y Y v o v a = =~ o a v a -y
wsaidutanuanluiundigliinszandlailiesnndnngseideunvinuiiudiuseme viianaeaduian
Ugnilififudussdusenau (soilless media or soiless mixs) waldiandus 1 finted , awiniiuyed
Maenlddu wWaenuznd1du yenenin Udes (Jusiu JefivesiagUgnussiamnilfie dintnuiwasd
AnuadLane Yaealsawazuiiy quiiuazszuednd aunsedaduduimesnviailuiagugnluiu
narelinszandle usderesfe Tanuialinmeiniianighias Aol uasdsnaung Wy inyed
wavaniused usriediasiiluivienniivdedivuiunsyzdnwsendniidosaaieeasiu
a | = - o a & v A 1 aw N Y o
doneudu Yeuesnsn Adey Waenldurwia Uusu wagainnsiinguideugiinen (2548) o533
LagdnsevanURnsaiusUsensaniansusenlaandiudiaquesiiy wuil Adagvatevie wu
Yeuznd1d neareUdy dndalne a4 fanunsaliislunasnemsiiulsslewd uazdl O/N ratio
Tuta 25-30 Fegewaaeldd anunsathunluiaguanld uenanlunsinwinisndndefivanuwmu
uAd WU wruenelisnalulasiauasd 3-5 Wedldud uwarlidns  CN fn (Ussana 10) Fsaunsades
aanefuwazlanlaoesinermseanubiiildliog1esing,
Yaqugnutewniesugniiviiiilvisiningdaifielidduroindaelsifing lileweuniedutan
ﬂaﬂaammmmumwmuLLavmmmmsmaimmmlﬂimmvmmﬂmmﬂaﬂﬂumummmammi
sTUIBTLaYMItBIMeNATaY q5EUuTIN MafasadenTanUandesnddnmandife Gl
sruunuassunaeliiasysennuimldiesunuinunuligesaaasuiuluunmnarsimie
Uuuazazaindensidugn (ausuduaSuinunsdinin, 2554) Janugniideuldlunisugnnaieliloun
odliuf a1u nungnd Sginusenszanwuen uaslnaudusu lnelagugniviansanasuumny
anwaznsasyvlnvesiundslll ndeldnlseuunieinia WU Wy eouTifuy Lag LAyl
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dodlfiadosgniissunetldfuasliduiouuasmldie sagnuasiongldnuldlaitosndr 3 T
Munnd1 iewviadamuugniududu ndeliffiszuusneinmguwaus 41 araruiedesugnii
T¥mstianumumulsigdaduianiimieiisagnuasdanimmns funsisdyuas uNveeves Uy
sntanifenldldun Sgnszarounn uazdududulud 2548 Ussinelneldiinig dseenmenndaslsl
Ussanm 21.2 &udfu yad 2,538 Suumdviinadiutudedeutul 2507 18.63 &y yad
2,136 S1uumMaUaU avdseandunaislddnuiu 30 duduyal 446.67 a1uum ududioiey
Ul 2547 Fadsaan 263 sy waen 344.6 SruvmAndusesasfiiutu 18.82 way 29.6 sy
Tnodnluajuszinalnedseonnonuazdundeliludmszmadiu ousn sesnsdma snaudisu
(Kasetsart Agricultural and Agro-Industrial Product Improvement Institute, 2554)5’3@‘1J§ﬂﬂ5181ﬁ
fddnlutszmalnglduanmuuzndnuagnaniamianuznin lnsamgndlifanamie Saduuie
voandeliifaneniifinsuanuazdseenunnifususuniwesUsemauszanaievas 90 YadwarEn
fovun wenantundndusianugnindaiutangniiddydnivinluananieliuaslinendudn
fe 19U ¥ Unasn anaiFes s Yagiiu duidesnndgmnandnuzninvedlneanasesnamin
mﬂﬁuﬁmsmwﬂ@ﬂﬁammLLazi’JzmeLﬁawmmiszmmmLLaJawﬁ’mumﬁﬂﬁﬁwamzmwiamwmﬂi
fgnnéngliianenanare dedndudedinuugnihuduianugnilrnuendnilimemeuas
sgetu Mndunszurlgnndald a1 5-7 vmwdudu 12-15 v viie MuNENEIINTD 6 Ao
sofu 2,500 uw isaudu 4,800 uwilaeiluinuasnsiivgnndaelifinnenanannevdsaindgnly
wdmn 9 3-5 Yawdesinisiedundeliiuasnuueniniiiutaguaneondiegniulmiiosn
nagldiiduudgnndeiInkasnuILLY N3sEUIsaINIAliflasiinsarauvedlsalug i o
Usgnaufunmuusninasisuuasidesgedsnalinandnnenndielsanadaoinuasnsiirvesudas
ndgliiFoafimanaunlumamniuusni il fuiuounoufiasyiinisTeutaunsgmamniy
wrninlaldasdosiauladihadadamalsinnsels (rldefasivaing,  2554) nsisuassinmn
yiloesianugn ndesiledmiunanianuanuaziBnisdamsfimnzaudmsuianldlunisugn
ndeliFanenanavmaiiewismaununiuaznin andunsudymiiniy dieanduyunswas
Tinwnsnsgugnnéeliidanenanavne uazanUdinamsldnuugninuasnaniasianuznings
Uszautgmnnezwinuaau Lﬁuﬁmwwﬁﬁﬂﬁmiuﬂaqﬁu%aﬂmwmmi{ﬂgmé”wlﬂ

Uszimalneiduunassdnndelil linenliszduilosfounnnmnevansviaiinisdseentlugy
vdliingzans (pot plant) wagldith (cutting) slsindrivansiinsndusesdifanugniusnlugaely
seyinsvuds Yaquanilldiuoglutiaquuilidios 2 vlinfie sphagnum moss uazgeuEni1 etiuiuas
Men wardsnaing Inglawiy sphagnum moss Aedud1naUszvALaz s ssmadiuleuiy
udseenluswangulng

o ad a o
s31U8U20N19998
L4
aunsIal
1 ¥
1. mMutgndduyusnIMamniutea neaelauindudenliiduamsiy Azolla pinnata
wagaleunlavi(Leonardite)
2. genweawn 5093.x 75 9. dwmsuldlunisiiufegisTanneass
3. QINTEATYYINANARN
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4. answaddmsultlunsieeedt wu nsalasaassn nsalunsn nsadaiisn ladeulansen
lon wossaleuluioudan Inuna@oulalasiusn Auuulnsduduniawmes nsavesn Faileuiing
wes woluillouesding udu

5. w3eauidmsuldlunmsinssd

6. JaRINeNAEnNS

25113
1NHUNTIIVAaBILUUCompletely randomized design (CRD)T4% Usznauniy 7n55875
N5UIEN Dnuszni1du(control)

N3ART 2) YouEnd1 (control)
551337 3) nransUnduninniy
591359 4) Waenlsidy

353337 5) @mgne Azolla pinnata
351337 6) Blowlavi (Leonadite)
15503391 7) awintiuued (control)

drafiufmedeTanuasldainnsinens anamnIsuNERs uaziilonws 1 Yauzni1y vzaty
Undninsu Waenlsiduamse Azolla pinnata uazdleulavi(Leonardite) théoenaTammiinaes
audAniuedl waraudinimenm  wdd deyannlSeuisuiuamandivesniuuensn & e
un31 wazawlntuyea

STULLIANGABU MR 255500A8U  fueY 2556
da1uiiNImaaes NquIdeUgiinedinideiuudadunisnanninisinens

NAN1539Y

anauTAnaAiivasagUan(ensnsd 1)

1. anudunsn-ane (pH) vesdenin wudmnnssuisiimegsening 2.50-7.10

2. A st (EC) wudmnnssudsiiansening 0.237-10.3810 T3 usiolunS

3. USnaBunse misuesu wudn wWhenliidu dUsunadunsy a1sueu gegawindu 5093
Wosifud Falaif anuuananefumaadd AU nusendn §u geuznim weensaeundiniigy 73
USunaBun3e msueu iy 48.79 50.57 kaz50.85  LUBsSWUAMUAINU wakaAN Auneada (v
ams1eAzolla pinnatadlewled uazaniuyea AUsIaBWSEATUUYINGY 32.05 15.77 way
44.70 Wosudnuaau

4. dndnvesansveusialulasiay (C/NwuimnnssuislAedsening 13. 24 - 114.73

5. Wmnalulasiausiomn wuiamseAzolla pinnatafivsinalulpsiausismngegaiinty
2.2 WosiFud Taruuansnefunisadd fu mutendnn du geuendnn neaneurdurintu wWienliiy
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Alowlasi uarawinthmeadifivsinalulasauiavmaiintu 0.425 0.46 0.613 0.285 0.753 uaz1.09
Wosldudnuaiu

6. UunmunaauniamuanuiamieAzolla pinnatafiinamoamasisnuagsaasiiy 1.20
Wosifud Samuumnseiuneadin fu nusgndn §U geugndm neanetiduiii wienlidu  dle
wilowt wazawintuneafifusinameamnismuaminiu 0.05 0.05 0.16 031 0.06 wa¥0.30  Wesdus
AUAGU

7. Vinadnuyaiomn nuiamsieAzolla pinnatafiUiinalnuneisuageaasity 2.18
Wosidud fanuunnsafunisadii fu nuuenim U geugndn neaneuhdinhiiu wWaenlid  &le
wilath was avintuwea Aflusinalwusianuawinfy 0.44 0.68 1.42 0.42 1.27 uaz0.52  Wediiud
AUAGU

M319% 1 uansnuaudananiivesTanuan

A5 pH  EC OC C/N T-N T-P,0s  T-K,0
(dS/m) (%) (%) (%) (%)
1. NMUNENS1EU 6.52 0237 4879a 11473  0425e 005d 044f
2. yaugning 671 0.241 50.57a 11025 0.460e 0.05d 0.68d
3, nvaneUduningu 710 426 50.85a 83.10 0613d 016c 142b
4. \Waenlddu 491 0795 5093a 179.10 0285f 031b 042f
5. @38 Azolla pinnata 6.99 1038 32.05c  13.24 242a 120a 218a
6. alowlayi 250 229  1577d 20.96 0.753¢c 006d 1.27c
7. awlntiuea 486 0571 4470b 41.21 1.09b 030b 052e
\nde 565 268 4195  80.37 0.86 0.30 0.99
F - test - - * - * * *
CV. (%) - - 4.77 - 2.97 10.18  3.24

wewme: duauiinusisdnusiediululiasaeduil liuanaeiunadanseauaudetu 95 %lagTDMRT

AnENTANIINIEATWYRITEUgN(R15 9T 2)

1. AuvMLY WUl amsie Azolla  pinnatafimnuvuutiudinfiganintu 1.11 niusie
grunAilduRies laiumnsinsiunsefiidy awinthmea AlaamuuuviiAy 1.13 nfusegnuiead
duiansusianuuandsiunusend du geuendnn neaneundiningu Wienlsiiu uae Slowlev
fiflanuvutuindy 1.19 1.20 1.32 1.23 waw2.14 niusiegnuiadifuiiumseudfy arsmuiuy
Muansisnsfiianiivosinmiennamsusin

2. M wud awintdusea fAnsduiildgeaaiiiu 94.01 wWeddudlneimin
uansafunIeEdAty  nusgnd JU geuendn nzaneudutindu wWienliiy am3y Azolla
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pinnata uazaleunlewt Aislinsguuildivintu 83.55 88.17 68.26 71.47 73.40 Waz36.41 1Wosifus
lngdmidnanuanu

M13199 2 kansAaNURNIN I8N NI TER

n3su3s ANy n1sdanii
(¢/cm’) (% Tneviwiin)
1. MULENIIEU 1.19b 83.55 ¢
2. YNEnig 1.20 b 88.17 b
3. yvaneUndutiu 1.32d 68.26 e
4. \Waenlddu 1.23 ¢ 71.47 d
5. @m38Azolla pinnata 1.11 a 73.40 d
6. alounlav 2.14 e 36.41 f
7. awlntiusea 113 a 94.01 a
\de 1.33 73.61
F - test * *
CV. (%) 1.26 2.63

nueme: favinumesnusifeiulussazreany luusnaaiunisadfnszauanutiodu 95 %lagIDMRT

agunan1sIdeuazdaiauauus
AavantAnIwedl Usunasiseimsia taud tulesiau weanesa waslnuvadeou ves  amsiy
Azolla pinnata fiAgegn Wiy 2.42 1.20 uax2.18 wWesidud aua1au sesawun loun nzaneU1du
thify Alewrlaviamintuueagengndn Wienld uazniuuznin du
AaTANI9INEAM @ wee Azolla  pinnatafimnuviutiudnfigawintu 1.11 niusie
AR duRLns Tluanssfumneadity  anntmeauaziimsgunsinty 73.40 Weddudlag
thwiin desninuazuansnatunsadiffuamniusea flinsduiniiu 94.01 Wesidulatmidn
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nMsnasedil 3.2fnwnanausuasmsiyiulawazannasndeldanavuauusudauasanassu
Fngunszansluiaguanviinln
Studythe Response of Growth and Quality on Phalaenopsis and Oncidium
in New Planting Medias
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Studythe response of growth and quality on Phalaenopsis andOncidiumin new planting
medias at center of agricultural and developmentTak, Tak province. During the month
ofSeptember 2013 to October 2015 the experimental growing Phalaenopsis andOncidiumon5
planting mediasis coconut husk, sphagnum moss, bark,azolla andleonadite, The results
showedPhalaenopsis orchids grown on pots in 5 planting medias ofcoconut husk, sphagnum
moss, bark,azolla andleonadite.No significant differences were in all characters studied
namelyplant height, leaf length, leaf widthfrom transplanting orchids last until 13 months after
transplantation.During the flowering of the Phalaenopsis orchid found inAzolla planting medias
grown on time to flowering about 24 days after transplanting longer than other planting
medias to flowering, the transplanting about 18 days, while the length of branched
inflorescence and amount blooming no different but the number of flowers of branched
inflorescence onazolla planting medias with a minimal amount average 4 flowers per
branched inflorescence and the other planting medias per inflorescence average 7 flowers.

Oncidiumorchids grown on pots in 5 planting mediasofcoconut husk, sphagnum moss,
bark,azolla andleonadite.No significant differences were averageplant heightin the three
months after transplantation.After that, four months after transplanting, azolla and
leonaditeplanting medias has lessplant height than other planting medias, and at 11 months
after transplantation azolla and leonaditeplanting mediasOncidiumorchids could not growas a

result orchids death.

uni

YanUgn (growing media) Aifdasannsamdu (support) Widufiudsseg Imsseunshd 1
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N33335 a1gnaelimdsdneuan (wiaw)
0 1 2 6 7 13
1. AUNENS 3.81 4.07 4.08 a 4.79 ab 4.73 4.55
2. mvxlnﬁf’maa 4.08 3.94 4.08 a 4.87 a 4.68 5.08
3. Waenlddu 3.65 3.94 404ab  454ab 4.56 4.79
4. LAULAY 3.81 4.12 3.84 b 481 a 4.85 4.83
5. dlowlant 3.56 4.31 4.00 ab 4.47 a 5.67 4.28
Laﬁlﬂ 3.78 4.08 4.01 4.70 ab 4.90 4.70
F - test ns ns * ns ns ns
CV. (%) 9.9 8.5 3.5 4.4 18.3 7.7

PN AVNAUMEINETHEIN Ul ULAarARaNY TduAnANe UNSEDRNSEAUANULTDIY 95 %LaeIDMRT

msasyuladunmenluresundelianaruauueuda (ms1efl 2) wuiranuenly
ﬁuaﬂﬂé”mlﬁaqamuauuaﬂ%aTui’aﬂﬂqﬂnﬂﬂiimi'ﬁwé’wmé’wﬂqﬂﬁmq 0,1,2, 6,7 uhay 13 whoudl
aueluedslduanaetunieadn Sanuerluedswiadu 19.89, 19.87, 20.05, 20.09, 19.96 waz
19.96 WURALLAT AIUAIAU

d' 1 v 2/ a a
M50 2 wansenauendtuvesndlsanaliviuauueuda (uswmnsg)



65

QEEHET angnaglivdadeUan (Heow)

0 1 2 6 7 13
1. NMUNENE™ 19.69 19.69 198 b 19.80 19.85 20.11
2. awnifuyed 19.73 19.64 19.87 b 19.90 19.86 20.15
3. Waenlddu 20.33 20.22 20.46 a 20.63 20.25 20.28
4. WAULAY 20.16 20.07 20.15 ab 20.12 20.03 19.66
5. dlownlayi 19.54 19.72 19.89 b 20.00 19.84 19.63
Wiy 19.89 19.87 20.05 20.09 19.96 19.96

F - test ns ns ns ns ns ns

CV. (%) 2.5 2.1 1.8 2.7 2.3 3.4
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2. awnifuyed 751 b 773 b 7.73 7.73 7.83 bc 7.82
3. 1denlildu 7.85 a 791 a 7.95 7.89 8.02 a 7.73
4. LRULLAY 7.65 ab 7.74 b 7.78 7.67 7.67cC 7.35
5. dlownlayi 7.59 b 773 b 7.76 7.71 7.78 bc 7.57
Wi 7.64 7.77 7.81 7.72 7.84 7.60
F - test ns ns ns ns *x ns
CV. (%) 1.9 1.3 2.1 8.5 1.3 2.8
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QEEHET pngndiglivdsdeugn (ew)

1 2 i 5
1. NMUNENE™ 3.01 30.98 a 68.29 69.73
2. awnifuyed 3.35 30.08 a 68.14 53.90
3. 1denlildu 3.08 29.83 a 50.60 67.34
4. LRULLAY 2.90 2237 Db 54.91 59.72
5. dlownlayi 3.31 31.03 a 71.34 71.48
Wiy 3.13 28.86 62.66 64.44
F - test ns *x ns ns
CV. (%) 315 8.9 25.3 22.6
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33138 agndiglimasiaugn ()
1. MUNENE 19 a

2. awlnifuyed 18 a

3. 1denlildu 18 a

4. AULAY 24 b

5. dlownlayi 18 a

Ay 19

F - test ns

CV. (%) 8.4
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QEEHE agndglimdsdnedgn (Aeu)

q 5
1. NUNZNI 2.44 2.74
2. awintused 2.97 1.14
3. 1denlildu 2.64 1.36
4. LAULAY 273 3.80
5. dlowlant 2.90 1.54
W 2.74 2.11
F - test ns ns
CV. (%) 30.8 76
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q 5
1. NUNZNI 4.89 6.80
2. awintused 3.45 7.11
3. wWasnlddu 4.43 6.53
4. LVULAY 2.92 4.54
5. dlounlan 4.79 6.88
\nde 4.09 6.37
F - test ns ns
CV. (%) 34.4 26.6
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QEEHET p1gnaelimdsdneuan (Wiaw)
q 5

1. MUNENE 7.02 a 7.35a
2. awlntiuvea 7.30 a 7.52 a
3. Wasnlddu 6.60 a 732 a
4. WAULAS 343 b 4.00 b
5. dlownlav 7.49 a 7.63 a
\ade 6.37 6.77
F - test * ns
CV. (%) 25.8 214

1Y

mnewaiarinusesnesigiuluusazaedu dunnaetunisadansesuaudesiu 95 %lagiDMRT
AnunIeenvewiundeldanaruauueua (15199 9) nuinAnuninnenvenaielyd
aqa‘V\hLLauuaU%ﬂunﬂﬂisﬁ'ﬁlﬁﬁmmLLG}ﬂﬁiNﬁ’umﬂaﬁﬁﬁﬂmmfﬁﬁaﬂaﬂ Mé’ﬂmﬂé’hw@uﬂﬁmq 4 uay

5 @91 ANUNINRBNLREAY 9.42 way 10.56 WURLAT ANUANU

159 9 wanAIAUNTeRBNYRINa e lanavuauweUTa (wumwung)

QEEHET p1gnaelimdsdneuan (Wiaw)

4 5
1. MUNENE 10.49 11.64
2. dwlniuyed 10.01 11.33
3. 1denlildu 9.89 11.33
4. LLAULAY 6.77 7.70
5. dlawlan 9.94 10.80
Wl 9.42 10.56
F - test ns ns
V. (%) 21.9 22.4

PN AVNAUMEINETHEIN Ul ULAarARaNY TduANANe I UNISEDRNSEAUANLLTRIY 95 %LaeIDMRT

a a 1’4 v a A

nswsyaulnvendlglianasaudifey

nssyulasuANugaveiunalgliianaseudifien (115190 10) wuhenuasendgld

a o o ad o Y - - = A ' W
anassudidsuluianuanynnssuiavaindievaniions 0, 2 uag 3 weulianuasadsldunnsneiy
Meadia dauguadewintiu 19.89, 21.30 uay 21.81 wuRwas dwlludeun 4 nasdhedgnianuan
lunssuisn 5 dleunlad Wianuasweindgliianassudifeuadewintu 18.57 wudkuns doeninian
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WINAU 20.79, 21.43 wag 21.32 WwURAT ANafueaiitudAy UﬂLﬁuﬁ’a@ﬂqﬂiumiﬁﬁﬁ 4 Wiy
unaitlaiunnsnefiunsedia fenugaedowiiiy 19.85 wuRiums ndanelgnileny 11 ou Yag
Ugnlunssu3si 4 unuuns uay n551A57 5 dlewlad ndelfanasoudideliaansadaiulnle
Hunalsindaeliios Tnewaws TanUgnaleuilas Milindaeldimevianun duumuasivhlindeld
ABLTuLREfuLAaIaaiesusduualiin s gAulale
M99 10 uansAnIgIuveIndelsianaseuBidey

QEEHET a1gndgliindsdnedgn (Heou)
0 2 3 q 11
1. NMUNTNST 19.69 21.26 21.62 20.79 a 20.61 b
2. awnifuyed 20.24 21.89 22.44 21.43 a 26.03 a
3. 1denlildu 20.30 21.83 22.98 21.32 a 20.43 b
4. WAULAY 19.48 20.85 21.01 19.85 ab 3.23 C
5. dlownlayi 19.72 20.67 21.00 1857 b 0c
Wiy 19.89 21.30 21.81 20.39 14.06
F - test ns ns ns ** **
CV. (%) 5.7 5.0 5.4 5.8 17.1
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nsuandaaugnnagliinaununisldniunzninandaamaenmnenisinens feinasiuluy
1.nsAuutuuAllddnevansuandaauanndagldl

Al
- AeesilondnTanUgnndulsl 150,000 U
- 91gMsldanu 109
- YAAITIN 1% YoITIALATD 1,500 um
- Aoutaedes 3,000 U/U
- Snrmenidoiiug 8 Wesidud/J
- AT 300 U/
- Al 3.00 UM/
AU
- AudeusIA AT
ausAdoNAATEMUUIAURSS  (P-L/N
lny P = s1ABeiedosdng, Um

1 = 5 A a Y L 4
ﬂ']LﬁE]ﬂJi’]ﬂWJE]\TLﬂiE]\TMaNa@l'ﬂﬂﬂUQﬂﬂaﬁﬂlm

- mmanilelunIsasnu

L = $1A9INLASBIINT, UV

N = 91gn1sldanu, U
= (150,000-1,500)/10 u1n/U
= 14,850 v/

aun1sAInenide [(P+L)/2] x (i/100)
Ty i = snsmenido/d), Wesidus
ﬂ'maﬂLﬁaamuLﬂ%qﬁawﬁmi’aaUQﬂﬂé’aeﬂ,ﬁ:[(l50,000+1,500)/2] x (8/100)u /A
= 6,060Um/V
ﬁqﬁ?uéquumﬁim - AndeusIALATeT + mmam{”jyﬂiumiamu

14,850 + 6,060
= 20,910 umA

AUYUNULS
- AiagnNMTnYRTiUgee (nTriy, n1UIaII)

U/

= A SINULUNSAR TIUTI waEiugyIaNN9NITINYAT

A TEUIUNTAALAETIUTINTANNNNITNYAT

300 UIN/IU/AU
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Sanfususvauiiavan 240 nn,
Tindsoliihangyiinu 8.7 A ussdu 220 Taad Aadu 1.914 Alatad vhawtuay 6.67 v, Kaluld
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= 958,314.80 U/U
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