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Abstract

Project code: RDG3/31/2543
Project title: Applications of Operational Performance Indicators in Accordance with Global
Reporting Initiative Guideline for Pulp and Paper Industry in Thailand
Investigators: Kamolsiripichaiporn 8.1, Soontaranun W.1, Wiriyaumpaiwong 8.2, Ruchakhom P.Z,
Sirichaipongthep M.z, Pikulkarntalerd P.z, Thanapoomchai J.Z, Soonthornarrom
0.2, Punyarachun W.Z, Chachai U.z, Somboon T.z, and Pitichaichan A.2
! Chulalongkorn University
? Thai Pulp and Paper Industries Association

Email address: Somporn.K@chula.ac.th

Project duration: August 2000 — October 2001

With the objectives to develop appropriate environmental performance indicators in the production process
of the pulp and paper industry sector, this study was undertaken following the Global Reporting Initiative
guidelines. The format and methodology of data collection was established, also for the purpose of

benchmarking.

The study and survey of the production process covered 16 factories of 6 sub-sectors, namely, pulp,
printing paper, paperboard, industrial paper, newsprint and hygienic product. Based on the GRI
guidelines, data collected were converted and analyzed for the suitability and appropriateness to constitute
the key environmental performance indicator set. Criteria of analysis were the availability, completeness,
accuracy and reliability of the data including the advantages and disadvantages of such indicators in
various aspects. The environmental performance was compared to data of foreign manufacturers that
were publicly disclosed in order to determine the significance of reporting items and formats. Results
showed that environmental performance of Thai pulp and paper industry is comparable to other pulp and
paper manufacturers in the western world. More importantly, reporting of only intensity (tons of discharge
per unit production) does not directly indicate the total discharge, a significant parameter reflecting
environmental impact contributed by industrial processes. If such indicators are to be reported, the Thai
pulp and paper industry would be considered a less polluter as compared to other manufacturers in

western countries.

In essence, this study was one of the kinds that showed a successful collaboration between research
community and industrial sector. Through this study, industries are more aware of the importance of
environment performance and its potential use in environmental reporting. The results obtained were
useful for the company’s evaluation in terms of cost effectiveness and the operational management. The

indicator set also provides an insight to the improvement of data collecting system and analytical tools.

Key words: environmental performance indicator, Global Reporting Initiative, pulp and paper industry
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Executive Summary

Background

Application of the production performance indicators in accordance with Global Reporting Initiative
(GRI) to Thai pulp and paper industries is a project supported by the Thailand Research Fund (TRF)
and Thai Pulp and Paper Association (TPPA) with the aim to explore the appropriateness of
environmental reporting on the framework given by GRI to Thai entrepreneurs. The pulp and paper
industries have been chosen as the case study. It is expected that the outcome of this study would
initiate the awareness of Thai entrepreneurs for the upcoming environmental management system
coupled with sustainability concept. Detailed studies have been performed upon considering 6 sub-
sectors namely pulp, printing paper, paperboard, industrial paper, newsprint, and hygienic product
(tissue). It should be noted that the scope of this study does not cover the economic and social

aspects which must be included in the full GRI report.

Results

A. Pulp industry
Raw materials and resource consumption

Percent yield
Short fiber pulps are produced from local raw materials comprising eucalyptus, bagasse, bamboo,

and kenaf. As the products are mostly bleached pulp, the pulping techniques employed are Kraft,
Soda, and Chemi-Thermo-Mechanical processes respectively. This results in a significant difference
between the productivity or percent yield of each plant. However, in comparison to average yield
reported worldwide for specific type of raw material and pulping technique, the percent yields of
production in Thailand are more or less within practically achievable range. This indicator can be

considered as necessary information required for environmental impact assessment.

Lime/limestone make-up

Conventionally, the pulping chemicals can be recovered by pyrolysis of black liquor to obtain smelt
which is then dissolved, and re-causticized. In the re-causticizing step, lime is converted into
limestone (or lime mud) which can be calcined to generate lime for reuse once again. Nevertheless,
impurities contained in some type of raw materials and the production capacity make the
calcinations infeasible. In this case, the resulted lime mud is normally disposed by landfill and large
amount of lime make-up is required. It is thus found that, among five pulp factories studied, the
amount of lime make-up varies by a factor of 10. This indicates the impact of natural resource
depletion and foreseeable risk and reliability for entrepreneur that has poor management of lime
mud. It is also recommended that the amount of chemical recovered should be added to make the

impact analysis in this category more comprehensible.
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Chemical make-up and their hazard identification

All pulp manufacturers studied have a chemical recovery system installed. Chemical make-up is
thus needed only for compensating losses of chemicals in the process. The reporting of this
indicator can compliment the analysis of the process efficiency in term of resource consumption.
From the study, it is found that the amount of chemical make-up for each plant is roughly the same,
and the information is readily available. The difficulty arises in an attempt to perform their hazard
identification. Although most chemicals used may be classified as hazardous, there remains some
unidentifiable. Besides, there has not yet been a consensus on the classification of hazardous
materials. It is therefore recommended that, for the reporting of hazard identification of chemical
make-up to be truly beneficial, an international standard for hazard classification must firstly be
developed.

Use of packaging

The use of packaging in pulping industry is found to be less than 0.1 percent of the product. In
addition, all of the used packaging can be reused or recycled. In term of an environmental impact,

the use of packaging appears to be insignificant and can be neglected.

Percent agricultural residue based raw material

There is only a single pulp manufacturer in Thailand that uses agricultural residue such as bagasse
as raw material. Despite its usage tends to become diminishing in the future, this matter is still
considered worth-reporting as it strengthens the standpoint of Thailand, as an agricultural based

country, in attempting to utilize its agricultural residue for the sake of environment.

Use of energy

Total energy consumption

Total energy consumption is determined as the sum of electricity and thermal energy usage in the
production. It is found to alter from one entrepreneur to the others due to the variation in energy
efficiency in the process itself and the difference in the techniques and unit operations employed.
The use of total energy consumption in assessing environmental performance can be more explicit

when coupling with the ratio of electricity to thermal energy used.

Fuel consumption

The report on fuel consumption for pulp industry does not give a precise indication of energy
management. This is because each entrepreneur has different capability of producing energy for its
own uses. Thus, the amount of fuel consumed does not always correspond to the amount of energy

required. It is therefore recommended that this indicator be excluded for pulp industry.

Percent self-generated electricity

This indicator is useful for analyzing the steadiness of energy supply. The firm having high
percentage of self-generated electricity is less vulnerable to any alteration in external electricity

supply. On average, self-generated electricity of all Thai pulp manufacturers are above 74%.
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Percent energy from biomass

It seems to be an usual practice for chemical pulp processing to obtain almost sufficient energy from
chemical recovery system installed within. As the source of such energy is considered as biomass,
it is not surprising why most Thai pulp manufacturers perform very well in opting high biomass
utilization (approx. 90%). There is though the exception for the firms (in Thailand and elsewhere)
that employ a semi-chemical process since the energy gained from the chemical recovery is not self-
sufficient.  Additional energy must be acquired by purchasing and/or producing. It is quite
customarily in Thailand that the majority of additional energy is obtained through the combustion of
fossil fuel. In such case, the percentage of energy from biomass will be lower. As this indicator has
been linked to global warming (as it closely relates to the emission of carbon dioxide), the reporting

seems inevitably.

Thermal efficiency of total energy usage

Thermal efficiency is proposed for the replacement of fuel consumption in order to enable true
impact analysis of energy usage. As the thermal efficiency is calculated from heating values of all
energy sources for both electricity and heat (thermal energy), the reporters must know the structure
of fuel used by themselves and by suppliers. This imposes difficulties for the reporting of such

indicator for some entrepreneurs as the information from the supply chain is not available.

Use of water

Water consumption

The amount of water usage of each firm greatly depends on the production techniques. This
indicator is valuable for analyzing the impact to the water source. It should therefore be included in

reporting and stated as amount per unit production as well as amount per unit time.

Impact on the source of water

The assessment of an impact of water usage on water sources is complicated as it requires
additional information that may not be obtained by entrepreneurs. Such information are, for
example, agricultural and industrial activities within the same water source, etc. The reporting of this

indicator should therefore be considered when a clearer report format guideline is available.

Air emission

Carbon dioxide emission

Upon calculating from the energy usage (considered solely fossil fuel), the carbon dioxide emission
from chemical processes is considerably low (approx. 200 kg/ton) whereas that of semi-chemical
processes is far higher. This is due to less energy is gained from chemical recovery system in the
case of semi-chemical processes. When compared to other pulp manufacturers abroad, the
average emission of Thai pulp industry is in the upper range, indicating the room for improvement on
energy production and usage management. For the impact assessment of carbon dioxide emission,
it is suggested that the total load (total amount of emission per unit time) should be reported

together with the specific emission (amount per unit production).
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Sulfur dioxide, oxides of nitrogen, and dust emission

These three indicators are classified in the same group as they are subjected to the reporting by
regulation. However, the reporting is done on the periodic concentration basis. Upon converting the
existing information to load basis, the problem concerning the reliability of reporting indicators is
imminent. The issue of improving monitoring system should be considered. It is further suggested
that the reporting in carried out both as pollution loading (kg of pollutant per unit production) and

total amount within certain period of time.

Total reduced sulfur emission

The emission of reduced sulfur is relevant to public health and community relation issues because
the compounds released are odorous and nuisance. The data concerned is however not readily
available as the report of such indicator is not compulsory by regulation. Besides, the effect from an

emission of reduced sulfur may not be significant for the firms which do not opt for the Kraft process.

Emission of chlorine compound and dioxin

Even in developed countries, these two indicators are scarcely reported. This is because chlorine
compounds escape the process from non-point sources while the assessment of dioxin has not been
practically available yet. It is therefore obvious that the emission of chlorine compound and dioxin

be excluded from reporting for the time being.

Effluent

Total discharge of treated effluent

The amount of treated effluent discharge can aid considering the distribution of pollutants through
receiving watercourse. It is found from the study that the discharge amounts (per unit product) from
all firms are quite similar and are smaller than most of those reported elsewhere. This seems to
indicate the state of the art in minimizing the use of water in the production of Thai pulp industry as

a whole.

Percent recycling of treated effluent

For pulp industry, the recycling of treated effluent is not a normal practice because pulp qualities and
process efficiency can easily be affected by impurities in process water. Consequently, this indicator

is somewhat irrelevant.

BOD, COD, SS, and TDS

Reporting of all these four indicators to the relevant authorities is enforced by regulation in Thailand.
It is thus not a surprise that all firms are capable of producing satisfactory databases concerning
such indicators. There is though some limitation for the firms that share common wastewater
treatment facility with other factories. In this case, the information regarding the quality of influent
must be monitored so that the contribution of pollution load from each firm can be correctly
identified. The results show that the management of wastewater for Thai pulp industry is very
competitive in comparison to others in developed countries such as those in Europe and North

America. The benchmarking is conducted both in terms of load (kg pollutant per unit product) and
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amount (kg pollution per year). This is believed to be due to the stringent regulation imposed by Thai

authority in order to maintain water quality in watercourses for agricultural uses and social functions.

AOX (Absorbable organic halogens)

Absorbable organic halogens (AOX) is an aspect of concern of the pulp manufactures in developed
countries. For some firms, this parameter has been well documented for years. Therefore the
report of AOX is vastly available in contrast to Thai manufacturers in which the information is
scarcely obtainable. However, it is expected that this particular indicator will be introduced into a
reporting system in near future. As a result, Thai pulp industry should not overlook this matter and

be prepared for its reporting.

Solid waste

Hazardous waste

Reporting of hazardous waste should be compulsory as it indicates direct environmental risk to most
living creatures. It is discovered that most Thai firms do not have a proper database which can
readily be employed for reporting. The difficulties arise from improper data collecting system and

lack of standard analysis procedure.

Waste to landfill

Landfill in many developed countries (especially European Union) has become costly as a result of
limited land area and a discovery of its long-term environmental impact. This indicator can then be
set as very high priority for reporting. However, upon considering the availability and the reliability of
landfill data among pulp manufacturers in Thailand, it can be seen that data collection system should
be improved and the reporting should be carried out both in term of load (amount per unit

production) and quantity (amount per unit time).

Waste to incinerate

Nowadays, the disposal of solid waste by sole incineration is being shifted towards the recovery of
heat generated during incineration. As a result, the incinerated waste of the latter case is accounted
as waste utilization rather than waste to incinerate. Nevertheless, the reporting of this indicator is
still worthwhile since it can be used as a tool for communicating with other stakeholders on the

practice and development of solid waste management among Thai manufacturers.

Waste utilization
Reporting of waste utilization indicates the effectiveness of solid waste management. Nevertheless,
not every entrepreneur is well prepared for reporting as the reliability of the indicator depends on the

completion of data collection and the calculation procedure.

B. Paper industry

The type of paper that accounts for more than half of the production capacity of Thai paper industry
is the industrial paper. Printing/writing papers come second with the market share of 34%. The rest
are paperboard, newsprint, and tissue paper, each of which is manufactured with the capacity less

than 10% of the total production.
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Raw materials and resource consumption

Percent yield

Percent yield is calculated from the ratio of the products and the sum of fibrous raw materials and
fillers on a dry weight basis. This indicator is useful for monitoring the loss of raw materials within
the production processes. For Thai paper industry, percent yields of all products are found to be
higher than 80% with some variation from one product to the others. The differences between the
percent yield of each product arise from the dissimilarities of fibrous materials used, impurities
present in raw materials, and the efficiency of the material preparation system and the paper

machine.

Fillers

The type and amount of fillers used in paper industry varies with product type quite remarkably. At
one extreme, printing papers may comprise fillers up to 37% while industrial papers do not contain
fillers at all. Even within the same category of product, the amount of filler content can vary
according to different product specifications, for instance, basis weight, and some other special
features such as coated or uncoated. This indicator can be used in conjunction with percent yield

in performing an impact assessment on resource consumption.

Chemical consumption and their hazard identification

The amount of chemical usage is determined from processing aid chemicals (excl. fillers) and
chemicals used in utility systems. It is employed as an indication of the potential for water pollution
as these chemicals are mostly found in forms of liquid and/or solution. Although, the amount of
chemicals used in general when expressed per unit production is less than 30%, in some cases, the
use of chemicals can be as high as 70% (e.g. newsprint). This is due to extraordinary or special
processing steps such as bleaching in the preparation of raw material for newsprint. The hazard
identification of each chemical can be highly problematic because most chemicals are unidentifiable

as they are known solely by their trade names.

Percent recovered fibrous raw materials

The amount of recovered fiber used as raw material depends greatly on the type of paper products.
It is found that none of recovered fibrous material is used in all printing paper manufacturers in this
study. Some small fraction is employed for the production of hygienic products and increasing
portions for paperboard and industrial paper respectively. One hundred percent recovered fiber is
used in newsprint facility. Within the same product category, the percent recovered fibrous raw
materials may vary due to a variety of product specifications. This indicator is best used as a

guideline for resource management via product design and market manipulation.

Use of energy

Total energy consumption

Total energy consumption does not vary much for each product category. The values from this
study are in between 7 and 16 GJ/ton product. Nearly all energy is consumed by paper production

(paper machine and raw material preparation system). Thus, the firms opting newer technology and
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having better housekeeping and maintenance tend to achieve lower specific energy consumption.
When compared to paper production facilities elsewhere, it is found that the performance of Thai

paper manufacturers is on an average scale.

Fuel consumption

The same as pulp industry, the report on fuel consumption not only gives an unreliable indication of
energy management, it can also lead to confusion upon benchmarking between firms. It is thus

suggested that this indicator is not appropriate for including in the sustainability reporting.

Percent self-generated electricity

The paper manufacturers with their own electricity generating systems must either have large
production capacity enough to achieve the economies of scale, or be part of the industrial complex
whose members can share utility. As a result, this indicator can only be used for demonstrating the
energy steadiness in the production of one facility, and should not be employed for benchmarking
the energy efficiency. It is found from the study that the percent self-generated electricity varies

from O (all electricity acquired from external supplier) to 99 (nearly all electricity is self-generated).

Percent energy from biomass

In contrast to pulp industry, most paper manufacturers have low percentage of energy from biomass.
There is an exception for some firms that share energy production facility with pulp manufacturers or
use biomass as feed for energy production. When considering the indicators reported elsewhere,

the percent energy from biomass also varies greatly.

Thermal efficiency of total energy usage

For the firms having only thermal energy production unit, their thermal efficiency is specified by the
efficiency of boiler and steam transportation system, and accounted to approximately 50%. In the
case of co-generation system, the best achievable thermal efficiency can be as high as 70%.

Use of water

Water consumption

The effectiveness in managing water consumption in paper processing depends greatly on the
production techniques. Updated technology for paper machine and material preparation systems,

and proper maintenance are the keys to success in minimizing the use of water.

Impact on the source of water

The same as pulp industry, the impact on the source of water should not be included in the reporting
system for paper industry for the time being as standard methodology and tool for assessing the

impact has not yet been well defined.

Percent recycling of treated effluent

Knowing only the amount of water consumed does not enable one to evaluate real impact on the
environment from the use of water. This is because many paper manufacturers can manage to
recycle their treated effluent for production purposes. Therefore, the actual amount of water
acquired from natural water resource may not necessarily be the same as the amount consumed.

This indicator is thus highly recommended for reporting.
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Air emission

Carbon dioxide emission

Upon comparing to pulp industry, paper manufacturers, on average, tend to produce carbon dioxide
emission on much higher scale (approx. 1,000 kg CO,/ton product). This is also true when
compared to paper manufacturers abroad. This clearly indicates the need of governmental action to
restructure the energy sector and move forwards the strategy for maximizing the use of biomass in

response to Kyoto protocol.

Sulfur dioxide, oxides of nitrogen, and dust emission

As for pulp industry, sulfur dioxide, oxides of nitrogen, and dust emission can be grouped together
as these indicators are subjected to reporting by Thai environmental regulations. However, it must
be noted that the values do not offer much confidence since they are obtained from monitoring
procedure carried out once in a while. In addition, in some small facilities, the information may not
be complete enough to yield genuine representatives of these pollutant loadings. It is recommended
that these indicators be included in the reporting but the remarks concerning frequency of data
acquisition and standard method of calculation should be provided. The report content should

include specific loading as well as total amount of pollutant.

Effluent

Total discharge of treated effluent

The amount of treated effluent discharge for Thai paper industry is in between 10 to 25 m’/ton
product. It is further found that hygienic paper manufacturers are capable of achieving remarkably
low effluent discharge and are among the top paper manufacturers in the world for their
achievement in minimizing the discharge. The performance of the rest of Thai entrepreneurs is

nevertheless rather low compared to elsewhere.

BOD, COD, SS, and TDS

As a consequence of high effluent discharge, the pollutant loadings such as BOD, COD, SS, and
TDS, for Thai paper industry as a whole, are not in line with the paper manufacturers abroad.
Although these indicators are readily reported by most paper firms, there are little problems with
some firms regarding the reliability of calculated data especially for the ones opting shared

wastewater treatment facility.
Solid waste

Hazardous waste

The same as pulp industry, paper manufacturers in Thailand are not capable of collecting data and
performing proper data analysis to achieve a reliable hazardous waste indicator at the moment. It
might be beneficial if the Government or other related parties work out the standard procedure for

data collection and analysis.
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Waste to landfill

Waste to landfill is derived mainly from rejects from raw material preparation system and sludge
from wastewater treatment. This indicator is low for the entrepreneur that uses sludge for energy
production or other purposes. Prior to reporting of this indicator, the reporter should ensure that a
standard data collection and analysis are met. It is also recommended that both specific amount

and total amount be reported at the same time.

Waste to incinerate

Although current solid waste management technologies enable the recovery of energy from
incineration of waste, some entrepreneurs in Thailand still opt the incineration without energy
recovery. Nevertheless, it is understood that change of such technology requires a lot of capital
investment. With the recent economic situation, the improvement may not be achieved without

assistance from related stakeholders, such as financial institution and government sector.

Waste utilization
From the study, every firms are capable of utilizing their solid waste. However, the amount of waste
utilized is still lower than that for landfill. This indicates the opportunity for improving further the use

of waste in order to be in line with the manufacturers in developed countries.

Conclusion and recommendation

A. Appropriateness of production performance indicators in accordance with GRI

Global Reporting Initiative has set the guideline for reporting production performance indicators by
considering in synergy with standard environmental management systems. The considerations
include (1) resource consumptions and their impacts, (2) impacts generated as a result of production
and service activities, and (3) life cycle assessment together with supply chain. It is obvious that the
report aspect is rather broad and covers most important environmental aspects. However, GRI has
suggested a more specific aspect of reporting namely the generally applicable and organization-
specific indicators.  For Thai pulp and paper industry, reporting potential for generally applicable
group of indicators (see Table 1 for details) is quite high. There is only exception for the amount of

waste for disposal because of unclear definition and analysis procedure.

For organization-specific indicators, those for pulp industry and paper industry are considered
separately. As GRI has not yet given a rigid boundary for what should be reported and how the
analysis should be done (such as criteria for impact sharing between subsidiaries and joint-
ventures), the reporter must carefully set up his/her own criteria and a note should be provided for

every indicator selected (in the same manner as notes to financial statement).
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Table 1 Production performance indicators for Thai pulp and paper classified according to GRI as

‘generally applicable’
Category Indicator Unit

Energy Total energy consumption GJ/ton product
Amount of energy purchased/self- % (Self-generated electricity)
generated

Raw material Total materials used % (Yield)

Water Total water consumption m3/t0n product

Emission, | Greenhouse gas emission kg/ton product

effluent, waste
Waste for disposal kg/ton product

B. Readiness of Thai pulp and paper industry

It can be concluded from the study that the ability of Thai pulp and paper industry in reporting
production performance is rather satisfactory as a whole. There are only a couple of aspects that are
genuinely problematic such as impacts on the water source and AOX. For the rest, there may be
some additional requirements in order to achieve data or indicators of greater reliability.
Nevertheless, such requirements vary from firm to firm. It is fair to say that the firm with better
management system (usually large enterprise) tends to have less trouble in data collection and
analysis. Furthermore, large enterprises are more flexible for report preparation as supporting

personnel are more readily available.

C. Use of indicators

Upon comparing the indicators obtained from this study with those published (internationally)
elsewhere, it can be noted that, due to a complex nature of production process, standard procedures
for data collection and analysis are needed to enable meaningful benchmarking. In addition to the
production related factors, there are various other parameters influencing the indicators developed.
These include geographical factors, social factors, laws and regulations, and etc. In spite of the
mentioned obstacles for the use of indicators for benchmarking externally (between corporate), the
report of indicators has already proven itself very useful for comparison within the corporate (internal
benchmarking) in order to timely monitor the efficiency and the effectiveness of operations.
Investors also gain helpful information for reviewing their investments. Financial institutions and
suppliers can secure risk of credits through the assessment on the basis of reported indicators.
Moreover, the usefulness of indicators is more pronounced as the reported information from every
individual firm is added up to yield the indicators reflecting the performance of the industry as a
whole. The government can directly benefit by employing such macro-level information for policy

planning concerning environment, commerce, finance, economics, industrial support, international
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negotiation, etc. At last, the reported information is valuable for academics in developing up-to-date

and technological based learning contents and as a guideline for research focuses.

D. Recommendations

1 Entrepreneur

As the importance of environmental reporting has become more realized in nowadays environmental

management, it seems inevitable for entrepreneurs to be prepared for reporting the performance of

their operations. From this study, the suggestions for Thai pulp and paper industry are as follows.

>

Policy making

The most important key for the success of reporting is the vision of top management
that reflects on the corporate policy. In the other words, the reporting has to be initiated
from the head of a company.

Training

Another key for reporting success is the common understanding among involved persons.

This is required to ensure the completeness and reliability of data.

Assigning proper personnel

There has been misunderstanding about the importance of report preparation work as
most firms customarily assign this job to low-key personnel. In fact, the responsible
person has to be analytic and good at integrating as his/her jobs are to (1) assess all
production related activities and determine all aspects concerning environment, economic
and social, (2) gather data and information and ensure their suitability and
comprehensiveness, and (3) analyze all acquired information and compute reporting

indicators.

2 Government agency

Although environmental reporting is initiated by corporate, government agencies can play a

supporting role in ensuring maximum exploitation of the report for all stakeholders by

>

Standardizing reporting procedure

Reporting standard is considered as a crucial factor in strengthening the use of indicators
presented. By considering Thai social structure at present, government agencies seem to
be the most appropriate party, amongst all stakeholders, in setting and keeping up the

standard.

Setting up a verification system

As for financial statement, the environmental report is required to be verified in order to
ensure that all information reported are correct, complete, and reliable. GRI has
suggested that verification may be carried out in two levels: verification internally and by

independent expert.
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Providing necessary technical supports
In many cases, data collection can only be achieved using a special device or technique
that may not be economical for individual use. The government should set up a technical

center to provide necessary supports in terms of both know-how and equipment.

Providing incentives

As the government becomes aware of the benefit obtained from the reported information
(correct assessment of environmental situation with minimum or optimum budget),
incentives provided from the government will be best in catalyzing the development of

reporting system.
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7. srpzwdednitinua (Milk grain) * 25 .. — 5 W.8. 2542
8. vzmzluaaduil (Dough grain) 5 W.8. — 15 W.8. 2542
9. ﬁwzmﬁﬂﬁnqﬂuﬁ (Mature grain) * 15 W.8. — 20 W.8. 2542

WUIULAG * 3282N1TLDY Lauimmaoﬁuﬁnﬁﬁwmmﬁuﬁaasm
AC RIS 20 5]

® o 1 &
® NNILNUAIDYIIWN

Wuaradisheumaaiadulavesaudnnlusisszazideanunumsiiuaiagng
duuazdradiemaludasay  vmusiivdadisizingunnlvasitlundazudag
NARDY  AMNBUINANITINNA0E19% NI aTzRUTI miaiiine  Aoasuan

laaanlod wazmoluaszeanlod @28 Gas Chromatography

[ o 1
® NILNUAID El']\?ﬁ]']ﬂ'lﬂi%(?jﬂiﬂﬂ (Chamber)

1) \iudedameamuizsznsasuidulavasduiii @77 2.1-6) Tiszey
fuduanne  seasdudnanees srasudadninu uwazszzinAadngnuA lagld
@AT8LUWA 0.6x0.6x0.6 4. Sesnansnihandanudugug luizﬁuﬁaa@ﬂﬁaaﬁummga
pasauinluszaemsasaduladig

2) ey 1 Tu ifudedwemealugasaey dranaaadam (Glass type syringe)
luga9:aa1 10.00-11.00 . LLaxéﬂuqm%Qﬁmﬂuﬁmau Pfilfiudaing 3Nt
adsmallanaladSinaiaiimu  Maasuenlesenlsd  wazfaluaszaanlos

@28 Gas Chromatography

ad

aﬁfua%ﬂ@ﬂ fiinaunasmusiuayumM e FEAUNNIANBIY RN 2-8



sendaatiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

v [ I's
®  NIIIANIIRILATIZHUFIVDIA WD

1) Janfnensiuawaidudn muszuzmaadaivle fszzdudruanne
seprdudeates srusAadin uazTzuzIAadgnuA (mﬁaﬁ 2.1-6) w9
L3817 9.00-12.00 .

2) MIFLATIERLEITIdUTIT Tadan Portable Photosynthetic System 3u
LcA3 Wuszuuidla (Open system) 32uny Parkinson chamber gwsufialuuay Gef
e 1.87x6.00 T, dantanlufasuinfiuaslésuuaainanaanaati lagld
Parkinson chamber niivlufidenly uasfiawmes (Senser) TagunniuTimiialy
éi”'ﬂﬂil,miuﬁ'uﬁﬂﬁa;gaé’miuﬁanﬂ 2 W ﬂ’uﬁﬂﬁagam‘sé‘amswzﬁl,l,aal,l,a:*’ﬁa;gaﬁﬁwa
FONIRILATIZRUFS VL@TLLriaqanﬁﬁﬁﬂuLLa:qmwgﬁaWﬂWﬂ c) msanpin (umolm s ™)
Uunoussfionnsznuialy mom?s™)  USunavhaemiuenlesenlodluusseina

-2 -1 a2 6V -2 A1
(umolm”s”) waztSinamaansuenlasanlodsauinly (umolm™s™)

] v
® N13E1IIATNITANBIBHAWIDUIN I IBNBLN BN N1TIANTITHN

= ae 4 v o A & & =« = =< v o ¢ e A o oA
MIANBIIFLLNYINUITATATIH LU WNTANBIDIANNIFNNUTIZAINNITNTNUAY

MNTAR ANIIANTTIN 3’%‘msﬂgﬂ°ﬂ’n LLazﬁufﬁn 1J3znauany

1) mIgmamsssonavasisirluiuiansniss  fsmiatown  uazsinia
gIunt dudunwiandumsdnmITomediauemaaiuszwgdniwenaas

2) nmsanrdauartsuaisnrlullaimanes %aﬁmsﬂgﬂﬁn 5 ﬁuf a8l
Sindnuazrinwminay Asseusin 0 uar 20 TN aveRUITRTMMSLIRL LSS
udavaanduwudastasuuia 1x1 o. LLﬁaziuﬁfu‘Luﬁyuﬁ 0.5x0.5 4.

3) nAnmriauazdiinadrisludureduuasdgyvnndmiatown  uazdu
TaanTasaaINIInIngIunt

6

= a a o oA = v v & o
4) nsdnsrfauazdTunadsirlunszosnugninnuitomintuazwus
11108n3z8105  ludugaduuaslguanimiatoun  wazdugaduiosidaannimia
gIuns

=i d‘lu ¥ K a 2 e A A A a 3’
5) ﬂ']‘iﬂﬂ‘]:l"]LUQG@]‘HE}\‘]‘E%@]LLN&ﬂ?N’]M'J"]IW?ILNa&lﬂqﬁ'ﬂ@ﬂqiuﬁluﬂ‘izﬂqd

(=3 a .
® NFLNULNYINANAAYID

NugWandaty  (Wusdount  Wugeneenuzd105  wuithiidmen

~ o € | o € v d‘r A = A
f{{W‘JiEH,LqIS wungssmi_qm LLﬂtW%'Jg"ﬂ‘llﬁ) luLLﬂammaﬂumﬂaum QAVUWHNLNULNEI

ad

aﬁfumgﬂ@ﬂ fiinaunasmusiuayumide FEAUMIANBIL RN 2-9



endaatiuanysnl uansznuaInnsainnistaesfingfimuainuidiasenislgndiauasnanandinveslszmalyg

=3 dl a % @ 6 o ¢ a
AUIA 2x5 . LRSLNULNYININRIAUN (Wuﬁq"ﬁﬂ%’]‘l’” LLﬂzW%ﬁq‘Iﬂ'}(ﬂaﬂllza105) Mm:ma
I‘LLL%E’J‘H,L‘W'K‘]%’] NINIZ0N

a & v
®  NYILATITVABYA
1) "3mm:ﬁiagamommmwua:mamﬁ YpINDLIAY G28871917 LazaI88Nd
o meluksd Jiany Asontuiduaniznaden wainIsiumineay  wazfigud

A A ae a & = & a o
Lﬂs@d“ajﬁ]ﬂa‘nU’]ﬂ’]a@liuﬂzl’ﬂﬂiu‘[aﬂ ?anﬁﬂsmuﬁqqﬂﬂqﬂﬂ

2) '3Lmﬂzﬁ°ﬁa§amsﬁamﬂ:ﬁuaa @TaUmidmﬁagaﬁ'Lﬁummmaamaaﬂu
MAFWIN  LAZIINNIZN9 LT a W T aagjm‘%laaﬂauﬁamaﬂﬂmﬂsw rlcad e
UTZUIRNAMIFILATIERUEIVRIAUTII 2 AN AD ANNEINIITAMITRILATIZALES
(mi@@éﬁ'uﬁ”wﬂﬁuauvlmaaﬂ"lmﬁ) aapaszEzMIILAulavesdning uazdsz@nsnw

mslafaansuenlaaanlad (Carboxylation efficiency, %)

3) menzWToyaniaiid 17 Analysis of Variance \iawn F-value uazld

Duncan’s New Multiple Range Test (DMRT) tiNaiiuuiiguanuuand19asdoya

ad

aﬁfua%ﬂ@y fiinaunasmusiuayumM e FEAUNNTANBIY WU 2-10



eidaaiuanysnl uansznuaInnnsainnistaesfinglimuainuidiasanislgndrauasnanandinaesdszmealny

e ninnsansIdglnnszarsluiSantnizsa

1 NMIREINIZDNVWIA 0.6x0.6x0.6 .

1 2 | 2 msthnéddunslunszans
3 NSLNLAIBENIGN
3|1 5|6 e . e
4 nsNUeIa8n9in
4 5 N133TUN8E108NANNTEIN9LNT9 30 Tunasiindn
6

MIAUAIBLEII0INIALLBINNIIT U811 88NNNTZNI LN B9 60 TunaILT NG

aﬁfumguim fiinaunasmusiuayumide G UAUNIANBNIY Wi 2-11



eidaaiuanysal uansznuaInnsainnistaesfinglimuainuidiasanisdgndrauasnanandinaesdssmealng

nsanrnmIanEIdglnnmadgwIa : naasgNnilainaans

1 & A a A = o o o o o
1 RNMANBNLAZNTLATBNLURINARDIVUIA 3x6 V. NFORNARDITNITEUIN [WRIATEUIN
2 2 msm’%wmﬁmﬁuﬁjﬁn LLa:amwLLﬂammT’nn51maa"’s%‘n'ﬁﬂ§nif'nl,muﬂﬂ@‘h

3 é’nwm:mﬁ@ﬁuﬁjﬁnﬁmuﬂ’lsﬁm”n LLﬁ'Jﬁ']"lﬂWj'mlmmaomaaamaﬁ%msﬂﬁn%muu

WINUUIOY

aﬁfum&uim fiinaunasmusiuayumM e TG UAUNIANBNIY Wi 2-12



eidaaiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

MIARRMIANEIIY InAAEIN : NIBTaWNIZAN

(Hwnn arsuanlasanlags wazlwasaaanlyd)

1 madnlundainasas uaz ldn gﬂi:q?‘@ IUAIBE19aME

2-3 mMyIgaTeu WRZMILALAI881901NA NI ALA20819UUIA 0.6x0.6 4.
w afnfmuacdae linan

4 ﬂ’]?iz‘ﬂ’]El‘ija’lE]E]ﬂﬁ]’lﬂLLﬂadﬂﬂaﬂdLﬁﬂﬂ’JUﬂ&lizﬁUﬁ’]

5 é’nwm:mmnﬁmau 0 ﬁ!ﬂLﬁuéﬁaﬂﬂdluLLﬂadﬂﬂaadﬁﬁﬂﬂuﬂﬁ’Jleﬁﬂﬁﬂ

[ v
o<

5.7 mﬁ@qmﬂgﬁﬁma:qmﬂgﬁau FINNINTLALAIBENIUILRZAIBENIAU

aﬁfumguim fiinaunasmusiuayumide FrGUAUNIIANWNITY Wi 2-13



eidaaiuanysal uansznuaInnsainnistaesfinglimuainuidiasanisdgndrauasnanandinaesdssmealng

11301 lﬁ%ﬂ’liﬁﬂﬂﬁ%%ﬂi%nﬂﬂa%’lﬂ : NN Lﬂi’]z‘fﬁlﬂﬂ

1 Parkinson Chamber #@%3UATIULALUUIA 1.87 X 6.0 3.
12 2 mMyiamMIFaANzAnasvasaudlunszanslwSauinnztn
3 mMTanmsRuaNsALFsresduda luaaau
3|4 4 msfiudmednsdutnnulaimasssimsuNsEIm AL L

(Leaf Area Index)

aﬁfumguim fiinaunasmusiuayumM e AU UNIIANWNITY Wi 2-14



sendaatiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

MR URBNIIANBIIVY TN IZAUASAIAFUIN | I

° A o A A A A= Ao
112 1 MIEITRAITATATZ LA IWARN AN 1T
=< a o A a d' U v
2 miﬂﬂmaﬁu@LLazmmu’mwﬂuwmaao‘nlmﬂgjm"m’a
3|4 3 MIANHINAYRITZALYNGTRATTNT
4 MSANEINATEISZAVEN LaZSITUNLYNAaTRA TN

ad

aﬁfumguim fiinaunasmusiuayumide FEAUNNTANBIY WU 2-15




endaatiuanysnl uansznuaInnsainnistaesfingfimuainuidiasenislgndiauasnanandinveslszmalyg

a [3 a a e s 6 a 6
2.2 'Jgﬂ'] L%%ﬂ']?ﬁﬂ‘isl"l')f\] INWAIANATTAILASNEYANIINFANTA

% A A, ) ' o A @ A aa o A
ﬂﬁ]"ﬂﬂﬂuﬂﬂa\‘]wa@]aﬂqjﬂaaUﬂ']eﬁl]lfﬂuluu']"llﬁl’l A IDNIINTIUWIVBITIIUIN

dl ¥ 04 a g g/ & & a dl v a
Weadasnumssanisdn  nsdvsn blundasun  Saduwg@nssufaowlalszwngd
Ujidmasudada lasfithnansaginiaiianande

mmlﬁﬂuu,ﬂm{}ﬁmmmmzﬁoumﬁawim waem 3Ty I uunaINE®
u,azﬂa'amﬁ"wﬁmu;jmsmmﬂiaﬂ BIANANTENUHaWNALUNNNTLU R nL 89603 DNT
UandrinTenanand1mu El'mnvl,namnms%'uimaa“ﬁ'nm"lwﬂluﬂaﬁgﬂu 1489270

dl A | d’ 1 g-: = g: > - Qs v Y
ﬂ’]iLl]aEluLL‘L]aGJ;]&IE]’m’]ﬂIaﬂLﬂ%L‘JE]dIﬂ&I”IJE]G‘Y]OIaﬂ aﬂmmammvl,uuiama"l,mugma;&a
LLa:mmjLﬁmﬁ'uNaﬂsmumﬂmsﬁmﬂué'ﬂum:é'aLamiamsmﬁUul,l,ﬂawaa"ﬁ'u

UITLIMALanihibhag

é’oﬁfumﬂﬂszmﬂvlmﬁwLﬂuﬁaoagmﬂlﬁﬁaﬂm WIa310aIaanN1TUaa TN
MWV :nuﬁ'\‘lﬁ‘hLﬂuﬁaaﬁmﬁ@miﬂ%'wmﬂsﬁﬂumiﬂgﬂ‘*ﬁnamaﬁﬂizaﬂ%mw

A a ° & a 4d o A W v '
AR uYaIngansTNnIsIwIedT Iw naduisnunaniaoeldld wanns

d' a v A a a g: o I3 1 nl d' L3 vR a

wWasuudasnganssuliiiadssaniuany muJuamomm:maagmguﬁtytyﬂumi
U1 ANULTaLazlanafdemMIURawuladitnsiiul wa@nssumsriiw wazinaie
YDITIIWN Lﬁaﬂaaﬁumﬁﬂﬁﬂﬂgmimﬁm wziianudase audasla thaanw
TALGINUNYANTTULAZANNLTaA AN NLAY I

nsAnITEIduFIANmaasuaznnanTINeaas duliunsansiselungy
dszrnadennu LﬁEmm'awiagaﬁugmﬁm%’ué’nmmwaamauﬂuaaﬂ’nu fiflana
augizﬁﬁaﬁmiwmmmz%la Mliinaanudnlasgsdasuiuazidunsdsznda las
ﬁm&ﬁ%’mmaé’aﬂumamiﬁ'mﬁ'ugﬁﬂryfyﬂumsﬁmwawn‘m anufauazianadide
masuudsddtnariiun wasfinen3sumengnsTumaasiieanunganssunisriim

LAY ITIIWN

o o el l:l ~a
® Ylﬂ‘]Jl“llﬁlLlﬁgﬂ']%']ﬂﬂﬂ'l'lﬂlﬂslm%ﬂﬂi'ﬁlﬂ

mydpnssanmaniluant  ummndnisdiyaaafiiieadesiuanuge
waadnIausgsh Mswadensujifuesmimlunisdandy wszmildiiadsziniu
luteggniavin  auudisuieIsumsauiaiuiieinaniada  lasfimniuaassanyas

gwdun I ungfnITINaRa s

ad

aﬁfua%ﬂ@ﬂ fiinaunasmusiuayumM e FEAUNNTANBNIY WU 2-16



sendaatiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

pltfgasdn nawls anwfansauwanislumsduiiuiia  asaaaums

un ludmians g vassnaw luiasin

t:i a1 ni ad o = A
ANNLTIUAzIINAAADNILURaBULLaIIEN1IN TN 2 EVMHIN AAULTD

a a { { v e o ﬁ o { a' a v
ANDNIIN  LAIDNSNLNLITBINUATAIIN mmammmﬂi:qﬂ@ﬁﬁastJwaNammLLaz
qmmw%’im

ad o =* ad A & A a wa A A A v o
ADNIINIWY KRB aﬁmsma"uu@auﬂmamﬂgmhwaamnmmaoﬂums

FNUIAILA S ULATINNNTIWDILALLALINRNRAT1?

WRANIINNITHINT  Ranede  weinssuRTIwmnIeiinsauaadaanluizasn

AT aINUNNTYINWY AILGALITNLATLUNITAUD N ULNLINANAAT)

I03I0V0IT1IIWY RNNBRI WHANTINATIIWINIEAIRIauaadeanludia

@
= 1A

U32317% QU6 uuamuﬁaLﬁwuaulwﬁ’smgﬂﬁﬁ’]m ﬁoﬁqﬁlmmﬁawqammmsﬁwm

AadA o

® ANy
UszEnsuasnanmaLg

o @ ' < x X | @ ° A A= Ao A
m‘mmu@ﬂi:mﬂmazﬂgmmamﬂumau PuagnumamuuaNundnwIapn
LﬂuéhLmuﬁuﬁﬂgﬂ%’maaﬁjuﬁwL?fﬁws:m LLa:miéf@?mslﬁ]Lﬁaﬂé'umuﬁ'uﬁnmadmi
a w a 6 & e dl o o g d & s dq’ dl v 1 g’
Aumsinsaaaiidunan  Wavsniadowmndaduaiunuiuilgndnvasguin
o o o & & o & o ' T o Ao A
Wwszendandnwutsowint  uwuinan  SunntinAiduaiunuuainmise fe
ﬁufmnmnm&% 7444 mmmwmagﬁmam%aal,m&imgﬂmnﬁq@ WU IRIA
q‘%uﬂn%ﬁmiﬂgﬂﬁnﬁuﬁfmnmnmﬁ105 Lﬂuﬁufué'ﬂ AINRUTETINTIVLVAINITANEN

TRunediaumaaiuaznndnswamant Aariwluimiaduunuazdaniagiuns

mjwéhaﬂ"m WUT1Iu13 9% 100 A% NIIWIATIUIN 50 A% LAZIINRIA
q’%um{ 50 A% ﬁmﬁaﬂimlﬁ%ﬁiuﬁaaﬂwLmum:m IRIART 2 m&'ﬁ’m ’Lul,wiaw%iﬁm
ﬁiué‘sasmmam%iﬁ’maz 25 Qi Lﬁal,ﬂumjué”mzhﬁiﬂ

@ A v A
mmmﬂummmaaﬂm&mu e

1) daadungihunlandiusiouint wiewuianaanuza105 uiugnan

=)

2) dasilunihunaaiinesasinivasssnian Iﬁﬂmmﬁu'jﬁgﬂl,l,uumsﬁ’]m

mawnm‘lumﬁiﬂ’]mﬂuﬁa LNUWUBITIIW 1IRIR

[

@Tamnmﬁﬁan&inﬁgﬂmﬁﬁuﬁaLmumaaﬂ’ﬁ?ﬁﬂm'ﬁm%ﬁ Ao vy N )

)Y

[

TNUUIIRD PIRIATEUIN LLaz%gﬁwuﬁuﬁ %gﬁmé’(ﬂsa %’a%i’aq’%uws

ad

aﬁfumgﬂ@ﬂ FUNNUNBIUARLERUNITIY FEAUNNTANBIY WU 2-17



endaatiuanysnl uansznuaInnsainnistaesfingfimuainuidiasenislgndiauasnanandinveslszmalyg

° aSavianidlwni1iIvY

widdlalumsitensmussanmansUsznaumsuuusumsaisiandlasiaie
(Semi-structure) 2 7@ AsuuuFuMBOLALIAUTayadszIdaNdunvamyt uaz
M snlinsAuanaFauazAinITulum v uszuuusaunIN 1 70 NeInuis

M WazlInaAdanS U Rswwl a3 TN

wdasfialunsisumasunginssumans UsznaudisuuuFuasoinians
1A398379 (Semi-structure) 2 70 ﬁau,uué’ummiwqamsumsﬁwmé%Lwi“ﬁaam’%mums
ufufuAyINaREe LLazLLuuE&”@meﬁ%ﬁ%%maommﬂqumsﬁwmﬁaLL@ié‘iuuauau
DN UEU UAZUULFING 2 T4 ﬁame%'am@lwqaﬂsmmiﬁwmﬁaLL@i‘*ﬁNLm%mm’muﬁa

NUNEIHAKRS LazuuuFunaIiiiavesswlunggmaiwaudauwanauioduau
®  AIANLIHNNIIIDY
& a
1. BWLAILNNTT

1.1 MINHIWILASAINDNIE LWN13398

A

MIVUNNEBRIAUFTAT m’%'aaua%%’mﬁwmmmﬂﬁagan@Ugﬁ'ﬁ'lﬂmaﬂmi
%ﬂﬂﬁﬂLﬂ:ﬁﬁ%’ﬂ%dLﬁ'mﬁaaﬁ'un“ﬁﬂtytyﬂﬁaaﬁHIunﬁiﬁﬁuw anudauazianndidens
WAL aI8T1IW UazATNITim Hunudayalgunnnnisunmsairnimnimia
TowmMuariIningiuns Tuszwiumsgmatuiidneisolumasua Juil 2325

WL BN1AY 2542

LLuué'ummﬁLﬁmﬁ'uifagaﬂs:ﬁ'@mwLﬂummamgﬁmumlﬂu 2 &%
1) Toyan lvasglidunwal
v dl Qs LR-% [~ Y l& v Qs Y
2) magammnuﬂi:mmﬂmﬂummaamﬁlmu GﬁdﬂizﬂaU@’Jﬂﬂiz’J@%HUW%
é’ﬂwngﬁmam% m%wmﬂlwgﬁm mm&uﬁuﬂwyjﬂm ﬂsz‘*ﬁ’mmazqmmwmao

Uszr1ns MyaumauLaznIdasuulasawiaanmsauwia

o 6

LUUFUAEILALINUANULTE Lazh NI lwmsviwnd e 2 8%

@ <

1) dayan ldvesgldduniwal

@ A

2) TaualNgInuaANNLTe wazRsnIInlumsTimn

U

ad

aﬁfua%ﬂ@ﬂ fiinaunasmusiuayumM e FEAUNNTANBNIY WU 2-18



sendaatiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

A o aa o Aa A ad o "
WUURALANNALINLUATM I wLazlInaddam Il ReuudasdTmsvinwudaiu
2 8%
1) Tayamluvasdlddunisal

2) FayainmnuiTmahweutuaeudsg dldielunsiu maiidym
lumsviw uaziaaafdensifowulasisnsvinm

MIITLN NN ANIINAERT iwraslaldsNamanndayandonin
a a o £ { 2 > a ° a a ' %
LENRNTITINITUAZUIY TINLITRINUNANTTNNMIFINLAANTIAVBITIIUY 390N

v

dayatgunlannnmisumsaizwndmiatownuazimiagiung  lusznimsdina

(2
=1

AuNAnEIBluAARUIN TUN 23-25 WOBAAN 2542

WUURNAERINGANTINMIHWes s IwLLa D 2 §3%

1) ians:mﬁﬁmwLﬁmﬁuﬁa;&aﬁ;ﬂﬂ leur doyasiud iTa%JaLﬁ'meumi
Yinwn LLaz*‘iTa%JaLﬁmﬁ'ummggmz

2) ﬁaﬂs:mﬁwmmﬁmﬁ'quamswmsﬁwm G‘féamamquqamsumiﬁwm
SIUATIIATINNT ﬁaaﬁ%ﬁumiﬂgﬂ%a ﬁaagua%’nmﬁwﬁn W8T RULALINANE®

Tl

s eadaa a v o =3 g A
LRI B DTINVBITIIWITNUBNIZNIADIN 3 UTeLaunan fa
1) wnszringanssulathsasudauuananisnmsaanantiwiia lvinm
2) nwnnginssulathadiansauunannmiinmaniadinen

3)  amwinszvieslafeluiud iU

a %

LUURINAWEANTINA TN WILAZIDTINVIT1IWY VUT2L@UNIIRILNG G196
1) LnaNnIENganIIy
2) ANBUUBINGANTINNLEAIBEN

ed a 4
3) ‘NN BGL%@;ﬂ'ﬁmVILﬂ@"Bu

WULFNAEEE UURELDN uazuULFRNafiaaEsus v nsianunse
@nuLf':ammaﬁamzm@‘immﬁmamquﬂiuﬁuﬂ’]ﬁ%’ﬂ NN LU oiazIUL
gaumNDIaTsiudy  Inessdldaseiuriwluimiadimesitwim 5 au e
NAFOLANANTDITaNTZIADN  anudnlazesrnw  uazdszanadssiauidlgm
@9 9luszningmssunwal LLé’ﬁaﬁﬁaa;ﬂﬁvlﬁ%'umﬂmsmaaﬂ"fﬁv’mu61 TRMTETTRY
wwudumMsniussuuugeunn  Wlanwasidedsndunsansnisufisansnfemsuas

Wuneausule

ad

aﬁfumgﬂ@ﬂ fiinaunasmusiuayumide FEAUNNTANBIY WU 2-19



endaatiuanysnl uansznuaInnsainnistaesfingfimuainuidiasenislgndiauasnanandinveslszmalyg

22 ¥ £
1.2 msslnamuﬂs'ms'a&maga

v

ms‘s’]ﬂausu1ﬁ§33u5amiagammmé’ummﬁuazé’ammvl,ﬁasi'mgnﬁaa NUnaa

Y935 INNaUTNAIGa b

1) Wianuiiugmiisiumafiamsdunwol ussmssanawginssy

2) ®TAITNIFNNBAMULUUFNABHILALLLURELINN Laza a3 TMIaIna
AALUUEING ST lRUTEumMIFanaluszwInamsante

3) nasadinguBoluarFINATITwLAIW

4) aﬁﬂswUﬁaﬂrymua:qﬂasiﬂﬁLﬁm‘rﬂm:mﬂomsé’ummﬁua:msé’oLﬂ@]
ARNDATWLUINILA L2

5) ldmunudeyaudazauaiaitnsdumsniuazniding Tooddunanuas
mmsﬁmsﬂinﬁumsﬁ'}Lﬁumigﬂﬁaamwé'ﬂms @T’;mmﬂﬁia;daﬂauné’mmza.ﬁﬂiw

1 Qs dl & dl o U a
un% LNauA lawdungauTu a3 snig
2. ﬁuﬁﬂtﬁ%ﬂﬁsifamwﬁaga

maAuTuTndayaduiiunmilu 2 dnwoe léud

1) Tunudayannianaidngg ldud Nudds d19 uazunanuninms fi
L?imiaaﬁugﬁﬁrgtyﬂﬁaaﬁu anudauaziaaaddemuldsuulaiinsiw 35ms
Hw1 WOANTTNNIRIW WasADTIAVBITIIWN

2) Tunudayalumaswy  ldud  mIduasalmImeuusunsileg

LUURAUDIN LAZNIFILNATIIWIOINLLUFING lagRATn1Idinnisasda
[ '3
® nIsANAHI

gnmwiaﬁaé’wmmﬁ"mamﬁLﬂumjwéhazm wiiuaz 25 aw lagl35ns
guaradauszuy sl,m%iﬁmvhf’ffﬂLLamgﬁ’mmaﬁa WRIATUUIN Lmz&[umﬁmﬁuﬁ
LLa:vsy;ﬁméiﬂia Tniagiund grunutoys 2 audunsalznw 1 aw manudays
ﬁ%’mi’@‘*ﬁ‘ﬂmwLLaz%'mi'@q%uw% vwdounuwluszwingTuil 21-25 Faway 2542 1NTH
ATIVFALANUT BIVDINTHNN BT I@ﬂlﬁ%msajuﬁummﬁmgﬂma: 5 a

® nISHILNA

]
A o

Arurwndayaiiiorndumsalriwnidungudiediud  9vimsdana
wadnysumawiazitfiavessiw lesdunauuulidiuian nande grunudeya

LiTﬁ"lﬁJmé’magﬂuﬁmﬂlaomammjué’aazhmgﬂma: 8 A AWAT 3 % IUIMSLALING

ad

aﬁfua%ﬂ@ﬂ fiinaunasmusiuayumM e FEAAUNNTANBIY WU 2-20



sendaatiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

;jiamwi%mﬁﬂﬂuﬂﬁav[ﬂﬁjm‘%'ammmams’mﬁug}”ﬁamwﬁaga%é’ﬂ I@mjui’ua:ﬂu
RN AuTndayauennFinalntiavesriwndasandadanuiunm 3 Juwua
FOIFINANGANTTUNINNVRITIIMNENASIRT 1 T $1W9n 4 a39 Tuodnatias M3
Lﬁuiayaﬁ'mi'@"ﬁ'ﬂmwagiz%ﬁﬁuﬁ 1-6 qanAN 2542 dauﬁ'&%i’mq’%uw?agi:mﬁﬁuﬁ
8-13 anAN 2542 MNEHATIIFI AN BITBINTFING S8 TRIANUTA LIRS

%

;j omwé’mm:ﬁé’ommim

v '

dayanssumuailunyiuimnuaduiundneniss - @wythuids  wydu

v o A

wiiie  withuiud uaznyiudils) fdranuseandasmiadianuiiomeins
FUABDIAI% %gﬁmm%’mmmgﬂmmaﬁa RIATIWINAALYINAL 0.83 sunyinm
ﬁuﬁuamgﬂ’mﬁﬂn %’a%i’mq’%uﬁﬁmm'}ﬁ’u 0.80 ANANMNNLIVDINIFUABHIUNIRNA

LATINNIRDIIRIAYINAL 0.81 LRAIIN iagamnmsé’ummﬂﬂuﬁagaﬁyau%’u"l,éf

saudayansdunalungihundmuaduiundnsiss wodr dranuiies
FEAIIEFINATIREITINIANA YN 1 1WA LAAITIHRINANDANTINNIGRINALAL
wodnswludneunfoiiuiues  uwazilloaraseudayanisdanaluaniwnmaniaieny

ﬁayamsé’ummﬁﬁwmwﬁmmaaﬂﬂﬁaaﬁu

sam’;uiagaﬁ”’wmmnmﬂamu LLﬁﬁLﬂswzﬁﬁagaimmﬁLﬂﬁ:ﬁl,f:am
(Content analysis) LHunan wonanii 3Lﬂiﬂ:ﬁ°ﬁagaﬁmaﬁaw35mm (Descriptive
statistics) uazllanzidoyaiiigmunw Swnumsienzidayausnidunonyinuuag
Jdinda WelWifiunndesuszninsin  anuwienuazainudrslunisviiuiaes
TIIMNTRINMANE (TINTaTEUIN) uazmaaziusanifeaniie (Tiniagiuns)

ad

aﬁfumgﬂ@ﬂ FUNNUNBIUARLERUNITIY FEAUNNTANBIY WU 2-21



eidaaiuanysal uansznuaInnsainnistaesfingfimuainuidiasenislgndiauasnanandinveslszmalyg

MIARWBATANBIII AN HIANANEATUAL N ANITHNAFAS

1 mMIHnauTunAAMIFNAMBILATNTRINANYANTIN NIIRIATEUIN

112 2 minausuinafiensdumsoilaznMIFINawnAnTIn NTniagiuns

31| 4 3-4  MIFUNMBBILAZNIFANANOANTINVDITIIW NAIRIATIUIN

5 MISNMBILAZNMIRUNANIANTINDEITIIWY NTanTagIund

o \ s d o
6 masmmmamaanmmmﬁaiumsmm

ad

aﬁfumguim SN NUNBIUARLARUNITIY FEAUNNTANBIY WU 2-22



sendaatiuanysnl uansznuaInnsainnstaesfingiinuainuidiasenislgndrauasnanandrnvesszmalyg

23 ﬂ']igim’]ﬂ"l‘itﬂidﬂ']‘i

lasamsdns3dy 1389 “wansznuainmisinansdassialinuainudiade
mydantuaznandatvesdszndlng unsusismimadanlumsdgndimeld
Tadrnasansdassmaiimuainuidn Uiz UMM Iad 1 9NUENTNIN Az

ﬂsuﬁuwam:ﬂmiamiﬂgﬂﬁnLtamawamﬁnmadﬂizmﬂ%U

a o

mIdiumMIAnsITBIslszneudis 1) nIRgaininemaas dasdnmn
wwnuazitnslandimelddedriaaaninldesfaiinuainudn UUNUTI
mysaminagelilszaninm usz 2) aaﬁmmjl,ﬁ'mﬁ'un’]sﬁ’]mmawnmvlmy e
ﬂizLﬁuwammwaﬁ%msﬂgﬂ‘*ﬁnmUlﬁfafﬁﬂﬁ'@a@msﬂﬁiayﬁwﬁmumﬂmifﬂ ladl
mysamsiainsfilssinsanm damagniniuszranininivasdszndlng

° msysmﬂmsmuf‘aﬁ'ﬂmﬁﬂmmam‘

msﬁgaﬁmﬁwmmam’ ﬂﬁaaﬁnmmLl,u'm'ml,l,a:’?%n'ﬁﬂgﬂﬁnmylﬁﬁaﬁﬂﬁ'@
san1sdasuMadmuainuidnn  uniugiwnssanainedldssdninan  agadi
a @ A o A P @ o ) o A o & &
Weatas AemaiSaunszaniineddaanuwdn (Maoliny Momsvenlasenles waz
foluaizaanled) mydaanziuss Wuidnn nsdanain uazioie

msysmﬁmimu‘i%a%mmﬁmmﬁwmmam% MEMIANBNIILULLNARD
(Experimental research) aguuﬁugmmiﬂﬁﬂ'(?mml,auﬁwﬁa;&amumw%’uﬁmjamlao
wdazenans  lasfaszazmaasudulavaseuwinuluinmst  dsznaudis  szziude
712980 (Germination) 328zAUNa" (Seedling) Jzaiz@uTNILANNS (Tillering) I281AUTIN?
§397980%  (Panicle initiation) seezduta o (Booting) 7:8Z@UINIDANTI
(Flowering) 32pzéuiniunuaan (Anthesis) 3zpziudadnainug (Mik grain) s2osiuie
9uils (Dough grain) wazszoziNdadIgnuA (Mature grain) WaNINT AruaTHIAn
ﬂgﬂ"fl/’nﬁt\‘] 5 WUT (Tu1n1 21AenuR105 T1IEIMaNENIILT FWIIMLTT UAZN16)
lasiaagvastavuianinenuza1os unmsinsdaaula me:lﬂu‘*ﬁ’nﬁuﬁ:ﬁﬁnﬁ

= A o A & A o
LﬂULﬂU?%ﬂﬂq(ﬂ Na’]i‘!ﬂqiLﬂULﬂﬂ'JﬂizaJ']m 125 1%

mIannIeaaeaszeznTesuidulavasduinanisszoziiunes (Juns
=S 1 s =1
Anulullaimasadruia 3x6 N, lwaneauww ﬂ’J‘]JﬂvlﬂﬂUﬂ’liﬂﬂH’]luﬂiZﬂN?lu’l(ﬂ
0.6x0.6x0.6 ¥. Nyjsiiuminiuguiianlunsfinm ieRgaisnnumanInlunsiia
$#I08aNTUR 08N TULNWINNWITIIFIATANTIANTUNRAIANBIAS A8 NNTTNBITZAUUN

ananszezMaesgLavlavasaudng wazmsszuisshluszninamaesaiulevasaudng

ad

ﬁﬁfumgﬂ@ﬂ fiinaunasmusiuayumide FEAAUNNTANBIY WU 2-23



endaatiuanysnl uansznuaInnsainnistaesfingfimuainuidiasenislgndiauasnanandinveslszmalyg

a o [ 4 Aa 4
® msysm‘nmsm%n INVIAIANFAIAAIUIASNYANIINANAAD

msmﬁUmmmgﬁmmmm:‘%&umﬁaw‘[an mMaszyndnduunaintauas
ﬂﬁauﬁwﬁmuémsmmdan LLamam:‘ﬂuEl’auﬂ&'mia%%msﬂ@nifnﬁawaNﬁmﬁnﬁu
ifdmdvl,ﬂamnms%’ujmaw’nm"lﬂUluﬂaﬁ;ﬂu mﬂﬂszmﬂvlmm‘i’]Lﬂuﬁaaagmﬂlﬁﬁaﬂm
aamsdassmolinuannwdnn Mmafsuudasng@nssumavinwvessiw inodugs
A a A M o A a v a a a o & . A A v A
amanaesldle  maddsusdasng@nssuliifadszanduna duduetnsbinazdad
aaﬁm’mfl,ﬁmﬁumsﬁ’]mmawnm”lmluﬁaa Qﬁﬂryryﬂumiﬁwm ANNULT AR
laaAdaNAUREBUURIITMIYIW ATMIW WaAnTTunIiiw  waziaievad
T1IUN LﬁmhUi]aoﬁ'un’ﬁ*’ffﬂﬁwvlﬂgjﬂ’rseiaéT’mLWﬁzLﬁmmm‘éﬂé'@ AuTadla LAaaw
TaudiiungdnTsuuazanudaaiduainniiuly suninedls asdanufineanumsvim
I3 L o 1 a ad v v Y o g
Lﬂugnumaoamwﬂﬁﬁ;uu ‘mVLiJgmsﬂszmuwamz‘nwamﬁmsﬂgﬂmamUl@maaﬂﬂ@a@
msﬂa’aslﬁ"wﬁmm’mmﬁn@iamiﬂgﬂﬁnLLa:Nawamiﬂwami:mﬂ"Lm FaJdwATNN3

ﬂgﬂﬁnﬁvlﬁﬁgaﬁmﬁwmmam%@h HNNIANENITEULLNARAILA

MIYITINMINWIENWTIANmMans (Adyarieddn anue uwazianadved
T1IUN) BRSWEANTINANENS (WOANTTNANTFNU LASIDTIAVBIT1IWY) s TRNAN DL
wazdinadnnaissidunduieiadeiny luiundnsddodonn fa wythu

ﬁﬁfﬂLLﬁz%%ﬁJ’]%WMﬁE} IRIATEIUN LLasm%iﬁmﬁ'uﬁuaw%iﬁ’méﬂsa %’m‘i’@q‘%uﬁ

eTunntayaiugumsiwzasrwluasd
* nsyIMINSNaNTUSHIRRANTEND

msgsmmia%mmﬁ‘mmﬁﬂmma@]% RIANARAS LRSWOANTINANRAS VDI
lasans LﬁaﬂizLﬁuwam:ﬂumﬂmsﬁi”]ﬁ'@msﬂa'aﬂﬁ"ﬁéﬁﬁmumﬂuﬁn@iamiﬂgﬂ"ﬁn
LRZNANAATI289UTsnANg N tANNTYN Léuﬁuﬁaﬂmiﬂizqmmwmwﬁ@mﬂ
aaﬁm’mfl,l,a:ﬂizamvmﬁmaaﬁfﬂ%ﬂ%é'ﬂnnma@ﬁ AABANTAVANNAN TNTABAUKINI
MMIANBNAY FMwATzeaU IR anaanauazuiTofifudemalulszme
Lazendlssine aanmﬂau’mé’mﬁavﬁuﬁ%’mi’a%’mmwLLazé'aﬁi'ﬂq%uﬁwﬁ”auﬁ'unn
MEas ﬁunwmﬁpjﬁlﬁmfm L% TIIWY BNATINTNEAT ﬁa;&amnmﬂauwmﬁuﬁugm
Tumsimuaiuianesndsy  eanuuUMsANEN3sMBnImans  uaswawLASedile

RN IFIANMFATURLNOANTINAFAT INaNITA ARG Lazinuadaanain T

YL N UNANTENUATNLUINIINITUTZLUUNANIZNURILIARANVDINTZNII
NINENIDITNTIALRZRILINRDN I@sﬂ%mﬂﬁﬂmsﬂs:qmmm’nuﬁmwnﬂimumizﬁ

astlunmsdjidnuluiundnsnidohndunanisdnmissvesmnaans

ad

aﬁfua%ﬂ@ﬂ SN NUNBIUARLARUNITIY FEAAUNNTANBIY WU 2-24



euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

t:i' ao
Unn 3 Naﬂ']iﬁﬂﬂ']’]%ﬂ

v
31 Nawmm‘saﬂmsmmam‘sﬂaazlf‘i"'mﬁmumnmﬂ"n LAaZHa Na(ﬂ?’l/"n

v A v dl e 1 v :/ 1 o | 1 1 [ =
ludatuddessUfiasiiui widnlusmwinviags (Wuunadsddesioiing
dulasnnianssunysdnlngigaundmile myddamaddesfalinuanwdindu
dl a a A dl dldly 1 a 1 23 A (3
ANNEIINnazIansTunIasurnwiigadenmInfauasUaaufiioiiinu  dow
Apmaniuaduinasmsluszauwwnmduazludsznalng  (TEL, 1977) asdang
a o @ P & A ] o A v A A
Muandoaluumih (wih 1-5) engadiisaendsesfoiiinuannundn  wiadl
Usnanmsddesagluszauiivenivldhaleindynmisdmansznudaites s wiu
ad a = a P a o @ aa
Aminhauladnsneszidsaiaidumadondnsvlind lnglugnenddgnile
GaslSinawmazqmmwin - Aansdansiuuiugiunsldninenailunisdgndn
atlilszAnTnw Swnumsmuquilieniinadenaniadagannz

v @

= ae &€ A& 4 2 & A o

msan3spaieh HunsansnslunszansluSaunnsduazluutasmnanadly
magwy  lasdnsisdfinnanisdsesiolinuwanwmdnaisnisianm i luaes
ANMmr fa  NMIINEEAUinaseaszazmMaspUlevesaudny  wazmsszunainle
szivmaesadulasasduing smiumirusiinudifiunmsanesanizlunszong

A ) A % < ] :’ %

luGawwzd Wasan madgninludsznalnalasnildazhiszunsieanainind
lwsznimaaigidvlavasdudnn  deznauiumsfnsisvassfinszyilukieggns
Hwd (i) ms%’nms:é’uﬁﬁLLéhs:mﬂﬁﬁdmmmmuquvl,ﬁmwwzsluﬂs:md

fadunanlunmafins3dolunszony fe Gu 2 7edu (Taduuasiguanimie
L Aa [ =3 a [ a 6, o :’ o
TOUIN UAzTAARIasLIANIINIagITUNT) T2AU 3 TAU (0 10 uaz 20 Ta.) N3
seoinzaui 20 aw. ugsnamaslngy 3 JULuy (339 30 TU 329 60 T uaz
1349 307060 1 naIndn) uazWugdnd 2 Wus (Fouwmnt uazainanuza105) sullad
wanlunsansddulumeswia de Gu 1 gadu (eduuatdzy lusoiinaassdn
FoUM 2RIATEUIN) TLAUIN 2 32AU (0 uaz 20 ox.) I5MItandi 2 35 (Undn sz
WIhay) uasRusdn 5 Wug (Townt 917eenuzd105  dridmengwITls

a o A o ) A 2 ao o
gwaIiyT uazn16) dadnidududsiundenloanmsfinsisslunszonaiumasuwa

e yUSudszyndnansansIdadadninglugui 2.1-1 (wih 2-2)

NANIANEINNNTEAN T aUNEENLIuaniIAEUNNT (Relative value) &%
NANNIAN BN NNANAFWINLTRAA AU T ARSI M TUR o TN WINNUITIY D9

suInaualusan i Turesn@ (National inventory) ‘ler

aﬁuatgui@s AUNIUNBINUEULIBUNNTIVY NANIIAN®ASE UTN 3-1



euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

3.1.1  HAYaINIITNBIIEALMIAaNITUR D8RI TRINBLAZHANA A2

mydandnvasrnimineludnniu  assnwduihiassenguanlasdsin 1y
U3zunth 20-50 . WaIzUNgwaantawMIALINEIUIZaNM 10 1% IIUALUWIAAMT
Awualiiuduiadodina (Limiting factor) lumisgndtn laglfinldiioanadanis
Wwigulevasdudinecnefides @i aeun MIIniaNzay 020 wu.AuMIlsas
123 a = | =3 [ =1 a v gﬁ J
fatine Jndudszidunanvasmsdnsisuaiai

1 (24 I lﬂ. IS g s g’
® N13UAaYANBUINBLNDNNITINBITEALU

mMITNHIZaUIT 0 10 waz 20 Tu. anaaszaznsRIYAUlavasduinlanly
a a = Aa e dl 1 % g
Gugaduuarlzurasnsdnsidolunizans UA 3.1-1) wud madgndiuitouint
> 6 a U L :‘ QJdl Qs a v 1 23 =
Wz uEIInanuzi105 dunsdai linedy 20 v, ddannsddesfoiinu @wnJ
A7.40.-1%.) NN 1iNTEaD 10 waz 0 @, ews1ay wazlladuiniiasydule
& ‘o ¥ o ea = o Pl
WNTB 1ABlanLITaLluaaT1UY (70-80 TuRaILTN) ANUANVBITEALINADIFINE
v 1 [23 a 1 g { 1 { v v a a J
Iemsddesmaliinuiennunanditaian thasannidaduinuasaidulauiniivezd
ANMURWIULUUVBITZULINNUELTEI0NMA  (Aerenchyma)  Daduidun1srdwinoing
& . .
UNVUW (Schutz et al,, 1989; Sharkey et al., 1991; Kimura et al., 1992; Kimura and
Minami, 1995) UsznaunusnwIIAanGlanaadaudrinNadssuliinsnaamsiing
J a v et 2’ v ? 6V
fazoznimnsmwuanndu Gudgniuoutsnihauiszezwaadniuweilnssauies

1 ' { v 1 1 J o v v v Cg/
AnuatiealhoIuaIss mumummwmmmn%mnmu

garmadesfafiinwaivaseaszoznaadyidulavesduing nivuiteunt

LLa:ﬁuﬁ:mmaﬂmams laidanudransana Lﬁaﬂgﬂﬁnuuuﬂhﬁﬂi’ﬁizﬁu 0 10 WAz
d a o a aa { a J s {

20 . (139N 3.1-1 ez 3.1-2) nudaunstaniietwnaudunaansnunnasad

cl' U a v s 6 . d' U s o > 6
(@nwiUand7) uazUFAUS (Interaction) vesamuNUaNIMIAUMITUNARDY (WS
17 32AUHN) HURNEDe JI98UaRaNdUaINUNEN N TDRING MLAAANNE KLY TU8
aanstaasmaiinuld a9t MIlEaNaILaaaTInIaUSImnTUaauATRINWIN
A A= Ao P ' v A Ad o ’~ A A Y
wu‘nﬂﬂ‘mnwuﬂﬂﬂsuﬂixqﬂﬁ%ﬂuwumu @aawmimﬁwauvlmauﬂluﬂwsﬂgﬂmﬂa
1sznavatinisaunauaae

mMsnwIEauing 0 10 uaz 20 @ maa@um@uumﬂgu&u Gudwirdmaddan
ﬁ”wﬁmulué’numuﬁmﬁ'uﬁ'uauﬂgﬂﬁnLmu{fqﬁﬂm:mﬁuﬁnLmﬂﬂafmﬁasw:mﬁm
Tgnun Taofaudusin (szeusiafl 0 ow) lugrsnanrinuszezmsasyidulaves
FudamInd sz ez duinaIras fJLLmIﬁaJﬂdaUﬁ”’]eﬁﬁmuﬁaslé“@mﬁmﬂﬂ'j’]auﬂgﬂin

WHETEWINT UazWuiuaenuzd105 Nzauth 0 ow. (FUA 3.4-1 a179n 3.1-1 uag

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNASE ULN 3-2



euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

3.1-2) LLazLﬁai:ﬁuﬁﬂLﬁ'ugﬁmﬂu 10 ww. dudnindinsdlsariaasmyddasfaiinu
annnidulandniuiuniaenuzd105 Tuwaefiaudnin 10 waz 20 w.unauiisan
mﬁlalmiﬂdaslﬁ"wﬁmuﬁaﬂn’h@uﬂgﬂﬁ’nﬁufﬁmmm Aseaurindiennn aglsfiany
mﬁzmm‘zﬂﬁamﬁuLﬁ"mnﬁuﬁwaﬁﬂﬁauﬁaﬁﬁﬂdaﬂﬁ"ﬁsﬁﬁmumnﬂdﬁauﬂgﬂ"ﬁnuuu
d9in  Teglamzmitainfiszey 20 ww. audnihdsasimidsesfoiine (17.69
AN/AT.4.-T0.)  AnnIaudgndniRuitauint (217 an/aT.N-Ta)  UasAuS
P1INBNNLA105 (1.21 UN/AT.N.-TX.) DU WARURIAYNIIRDE (mswoﬁ' 3.1-1 1az 3.1-2)

2
o

mmLmﬂ@ms:ijé'mwmsﬂdaslﬁ"'mjﬁmuﬁnﬂauﬂgﬂﬁntmuiﬁf’] ALAUTIN
mauﬂuwaﬁuLﬁaau’mm%%mmauﬁumaﬂﬁﬂa'aﬂﬁ”'wﬁﬁmmjmsmmﬂ nafe s
ﬁmuﬁﬂﬁiaslg'mﬁmmﬁmumaﬁﬁﬁuinLﬁ@%uashwimﬁaﬂuﬁ@muﬁé'wﬁuﬁﬁu
ﬂ'%mmﬁ"wﬁmuﬁgﬂwﬁm%ﬂuauﬂgﬂﬁnLLuu*‘ﬂ’am{w (8373704 A33AUNIHL, 2541;
Watanabe et al., 1994) d’;umimﬁ'auﬁmaaﬁ”wﬁmumnam]'m{’l;jmmwmﬂmshums
sondladlutrsdasznitsduuazinfideandauAedwisndniey wsemsuanilans
ﬁ”’]sﬁizmwmmﬂluammzmsmmﬂgﬂﬁué?aaﬂnaEuLLia (Armstrong, 1979; Wang et al.,
1995) USanaadimuiiiidusiulna/lududasi Fadsasgnaniaulildfiadu  ma
nmuﬁwaaﬂﬁamﬁuLﬁ'm%uﬂwﬁwnmﬁﬁ"wﬁmu%aamuag'sl,uaummmﬂﬁiaﬂgi
U3t mMAlasmsunI i Aw I wAuN19MaN  (Neue, 1993) ONANIH T2942877
ARt fafiinuuesimzgnaendladiduioanivenlasanlsd (Denier van
der Gon et al., 1996) i myddasmadimuluudazgisnm seiasiedelayass
AUANMVANTaITEEUIN  Teaznafion I ulunsain SIRITUaZ TSN TIZLN 89N

FINNINM TR OULURININIATNAINIIITTIAVBIA UL

a;ﬂ"l,@?’h AMURNYAITLAVUN ﬁa‘n%waazmmmiaﬂﬁﬂ&iaﬂﬁ"wsnﬁmmj
UITLNE °11aaauﬁﬂgﬂﬁnLLazauﬁ"Lﬁﬂgﬂ*’iT'n WAINNRARIUVDININRALAZNNTUAAE

AN ULANFA1IN
A v A a o o &
° HANAAUINDNNIIINBITEAVNN

msﬂgﬂinﬁui?ﬁsmm LLazﬁuﬁmmaﬂm&% N32AUYHN 0 10 Az 20 eoy.
WUINANAA B TAMNANNIEDE 1auIzauind 0 10 uaz 20 Gﬁu.ﬁnﬁuﬁ:"ﬁbmm Tw
NANA® 226 209 WAz 202 NIN/NIZON LLazﬂT’l'sﬁufm’n@aﬂu:§105 I#nanRa 180 184

uaz 155 N3W/NIEAW AwEaY (U 3.1-1)

a o £ o & Ao o & A ° ' . & A
NﬂNa@]TqT’UuﬂUa\‘]ﬂﬂizﬂa‘l}ﬂﬁqﬂfy 4 230UTzNay A9 ITUIUIIIGDRUILNUN

o 3 1 6 & 6 & a g/ Lo =3 1 v @ & o
FTIWIBLUAAGED T LUDNTUALNRAR LA RUBNVDI 1,000 8@ WU ?JW’JW%‘JTEU%’W]']

aﬁuatgui@s AUNIUNBINUEULIBUNNTIVY NANIIAN®NINE U1 3-3



euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

Jmausd (112 79mIznnd) 9NnIuieIeenuzd105 (85 79/MIzn) dszanm
feuar 32 uddmvuitouint ddwdaunfadeTdy (99 wida) weondiwug
P11AanNzA105 (103 Waa) Uszanmdewar 4 anwuanesiieduinesdunaues
anumzldiRuidnn ndnfe  FWUSHAKEAgY  (WuiTouIni) Topmalddadu
Panicle number type variety aNISIWINIIIABRINLARANINNIUATVIAVBITIIHT
fﬁﬁmum&"@@iaﬁaﬁaﬂﬂdﬁnﬁufﬁmﬁaa (WuFU1IAaNNZE105) Gosauiln  Panicle
weight type variety waNaNHLA Tiuitount idefifudiudad 75 % wazdl
WMTN 1,000 WEa 24.17 N3 fIwiuTIeenuzi105 Dulafidudluaad 77 % uazd
WMIN 1,000 WiA 24.08 n3w "idmﬁmdnvlﬁhaaﬁﬂifzﬂauwawﬁmﬁwa%uﬂui&gaﬁuﬁu
dnanwkania uazidudnwuedsziniug ﬁ*’fuayj'ﬁ'u‘i‘%mimmmmLLa:m‘s{f@m'rs 9%

'jﬁ"l,&iﬁm'm@mwmaﬁamaawawﬁmﬁ’nﬁuﬁf{mmw1 LLazﬁuﬁmmaﬂmams

' ¥ ' @ 6 ¥ v v ad a v A ad o
LLRANIN ﬂ’ﬁl]fﬁﬂ"ll’]’]@I’NWTLEWH&IEU‘YIS\W]W‘U’]’]@’JEl’]'ﬁﬂ’]iﬂ’giﬂmtl’]ﬂuﬂa’]'ﬁﬂﬂ@ﬂ
Iudugaduunastgulunszasuu mimwquihliaaaanglan 3 s2du fa 0 10 uae

@ o

20 . Livazlinanie lainduilasomisananiadniive A
[ 3 =2 a o [
o nsdsuszgnduanis@nsnddalunszarsnvlumeaania

Tassiududyudanlosmsanwisslunszostunmeswy  Ae malan
TRuiTawImtuazzeanuzd105 deisindludugaduuaslsy flszduin 0 uaz 20
oy, WamIAneITeflasumnmIanedseiiaunsasivmsldiamzlunszans ey
Lﬂml,mmomiﬂ%'uﬂs:qﬂ@ﬂﬂgmmma:LﬂulunWﬂaum"L@”luﬁmaaLﬁmr"fu

msﬂa’amﬁ"wﬁmumaﬁnﬁ'uf%’mmw1 LLazﬁuﬁfmn@aﬂm'§105 Lﬁaﬂgﬂﬁw%‘%
ﬂﬂ@“’nﬂuau@@auumﬂguﬁi:ﬁuﬁﬂ 0 WAz 20 Ty. (gﬂﬁ 3.1-2) wudn aamsdsssineg
finmiaduguiusiumasyivlesasdudnarslunszasuszaagwna nad s
ﬂéaﬂﬁ"’lsﬁﬁmug@q@ﬁmmaa@ﬂﬁaaﬁuﬁﬂuﬂszmaLLaqunﬂﬂauﬁaJ nanfemIlandi
ﬁuﬁfmnmnm&% Aszeusin 0 . ﬁé’mwmsﬂa’aUﬁ"’]ﬁﬁﬁmugaqa‘lmw:ﬁuﬁnéﬂy‘aﬁaa
LL@imiﬂgﬂﬁs:ﬁuﬁﬁ 20 4. ﬁé’m’]msﬂﬁaUﬁ”ﬂsﬁﬁmuqaqﬂlmwuuﬁﬂﬁnﬁmu 11T
WuSTauINt oA é‘@mﬂ’ﬁﬂdazlﬁ"’mflmugaqaLﬁ@%usl,mwmﬁm‘fnﬁmuLﬁaﬂgﬂﬁn
Tunszaneria 2 Teeusia lumm:ﬁmsﬂgﬂ%ﬂumﬂaumﬁz& 2 seeiin faammsddes
ﬁ”ﬂsﬁﬁmugaqwim:mﬁuﬁn@%ﬁao wdsamytdosmadimuwluszosdudriasiasla
fannIERGTUTT A AT W (msﬁaﬁ 3.1-1 3.1-2 uaz 3.1-4) vai answaves
dutndenadwdumaddesafinuaasanguan uldligauanmfnsiaslu
nyzans lwamefimsinsdselumasmuinldodsdalan  nanafe Autlandnauuy

29U eaMaiiinuannnINauwtein (@13197 3.1-1 3.1-2 3.1-3 Uaz 3.1-4)

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNINE U0 3-4



euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

M Ao TALALY anszeuin 20 . faannmyddesmoiiinugs
AINTLAUTN 0 TU. NIUNTZAIUREMAFWIN (gﬂﬁ 3.1-1 3.1-2 UazA1A 3.1-1 3.1-2
3.1-4) 3odullédn szeuiin 20 @w.lésuAnIwavesanwanasandanivinliie
UfAsinauiiatuniandn  (Fermentation) awdafaimuazavagludu  udldesg
UITINMAlAgUNINHIUTBITTRINTAGY (Micropore) IUEMWABLAIAEARAINNTIZLNY
W waNINASATIMITUNTTR N KNI ASININHWIN T2 4 19 (Denier van
der gon et al., 1996)

U d' [ :/ U ] 1 o v a U % 6 o
maand ey 0 uaz 20 T, mul,m"l,umamlwawamnwugmmm
LAZUNIABNNULR105 UAMNANNIIFDE %aLﬂm]”aaqﬁﬁmaﬁ'uﬁ'amsﬁnwﬁ%’ﬂum:ma

LAZANARUIN (gﬂﬁ' 3.1-2)

nansAnsIsslunszaauazlumesua ldndnlesssdldin A5maanis
Useshadinmwnnwitnlasmstamahdsmsinsszauiaiue 0 ow. (hiSefanu
piaduda) autl 20 o, essaszazmaasaidulavesdudnn Lilwsanmdsen
fofinuadoanaaszozmaeiudulavssduinnienanaatniianudmesia de
Tomyuvasisindynesialubeadsiiuies Jsdulaldimansfnsidelunszonlu
SewwztraSiibihandudiaey wazuwInnIUTudszendlinunsdnsidulunie

s e
g’ 1 1 (24 =1 =Y U
3.1.2 WAYAINIFITUIAUIADN1TUR DU ANHRNINBLASNANR A2

mytandnvestinelng  lasmldazldsznnoieananmndilusznitems
Widnlarasduinn mMaszunashznsiewizdnatawiun Uz m 10 1%
agalsnany  drudunenldnudensmann  lasawclusisdudniasriasaniiszes
v @ . 4 ' A ° [ v ' 6
dud1708n324  (Reproductive phase) I luzRdnariliTisdldauysol
HAKRARASY (AL3N Matadna, 2524; De Detta, 1981) Usznaufiunsdnsidvasofiaglu
ﬁ’sm@msﬁﬁmﬂ W) MIsamahasmsszuisiluizrniimaasyduleaves

At 90 a9An I8 aNIZ N T LT aULNIZ T LTI
L] (24 r-| dl = 09’
° nsUaagnIsiinwiNain1IIzUI8N

myszingiluszwiemaesyidulasasdudnn  Washwszauinlin 20 ow.
WAITZUNEBENIUTI9 30 I B9 60 I% WALTII 30AU60 11 KRITNG (3UN 3.1-3) Wy
myzueing 3 Juuuy Swavilidannisdsesmoiinuaaasluniwnuanaasze:

masydulavesdudnn nilwaneniimiszoei dannsdsesmatinuiugaann

aﬁuatgui@s AUNIUNBINUEULIBUNNTIVY NANIIAN®NINE U1 3-5



euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

Fuluszozusn udrday e]a@auﬁa?;uq@mﬁ:mﬂﬁﬁ wazdsanadatiiadlidamadsen
Mafinuwaaadluizozmaaiyidulavasduinluszazdaandnaas LAWIZT932 821287
fimysznasinean 7 3w wuin é'm'wmsﬂa'aUﬁ”’]éﬁﬁmuagj"Luéanmuﬁw‘fuuﬁmma
athas lagiud 4 maamﬁ:mmfwﬁé'mﬁmiﬂdayﬁ"ﬁ&ﬁﬁmugoqm MNUWIIRARI N3
Vl,mmé'ﬂmaaﬁ"ﬂﬁnﬁmmﬁaﬁmﬁzmmfﬁLﬁmfuﬁuauﬁaﬁﬁﬁy’aﬁﬂgﬂ%aLL@:"LN'"L@TUQWITTJ
weesin lwmeidmsruioin sdudndlddunumnidunmeinumanvesmsiinuen
Augaine frTuMTUa e M TN uAaaaImaIININTIIes% 0 lunaanan
¢35 anTanaNno AN ﬁdfuﬂﬁﬁ%yﬂauauﬁaﬁuﬂﬂi%ﬁﬂ (Fermentation)

waAAAMTRINUINBLRI HANIANENIIBATIN FOAARBINUMIANHIITLVES Yagi et

al. (1996) waz Denier van der gon et al. (1996)

Walimseuoihluszwivmassyidulesasdudnn - sanmiddesfaling
VINUTTIUIN ﬁLLWJM&J&@M%’@wumnndwﬁufmn@anuzﬁ105 289 b naNuMT

Y ' & A A A Y & ' a \ o
saasadanmMadassmalinuwilioimasszunesinvy 3 Juuy (329 30 T 29 60 T
Waz79 30MU60 Tu wadilndn) Alufianudnisdd Wensufsununmsdgndn
WUUT9 N52AU 20 . (AN5197 3.1-5)

a ¥ A A g’
L AANAAYIILNBNNTIIISUILW

mIrweihlwsznismasuidulavesdudny Wesnmsai i 20 .
W seUnweanl g9 30 3% 129 60 S1 UAZTI9 301UE0 S HaIIINEN WUINMFTELEn
o3 duuy "L&idaNﬂiﬁLﬁ@ﬂawu@iﬁoﬂwaaﬁ@maaNawﬁm*‘ﬁnﬁufﬁmmm LLa:ﬁuf
P1AaNNZR105 LﬁaLﬂ%ﬂuL'ﬁ'ﬂuﬁ'umsﬂﬁﬂﬁnLLuuﬁaﬁmaa@msLﬁ@Lauimaaﬁwﬁn
(g‘ﬂ‘ﬁ 3.1-3) nafe HaniadRuiToum1 azaglugng 184-202 n3wnIznng uaz 149-
155 NNz &mIuTRugaIaenuzE105 wanNi MITELNpin 3 suuuy (124
30 % B9 60 % WAL 30NU60 1 nasUnan) LivhlWAeenudreneatduas
aaﬁﬂs:ﬂauNawamﬁdiuﬁuﬁj“fi’ﬂuﬁw1 uLazWUiIIAENUR105 ﬁﬂg}ﬂ‘[uauq@auumﬂgu

wwnanes  mevzuieihlugsszeznafewtnamssedgidvle  ldiiaand
aninsdfndanIanaswainanaatn  anndlifinadansaaaswasmsdaasineg

'
o [ A

= ' A @ = P o Y o ¥ A o
NLV]%QUWGNHH@’]@@JLN@L?J?E]‘]JLY]Elllﬂllﬂ’]il]gﬂ“ll’nLLUUTG%’]VI‘S:@U 20 9.

3.1.3 msﬂéaﬂﬁ"'mﬁmuuamaNﬁm“z’fnmuqmﬁu

am.lgﬂﬁnluﬂi:mﬁvl‘nﬂﬁé’ﬂwmzauﬁ'@‘maaammﬂ@iwﬁu ASUNAWINAL L6
?5’1LLuﬂﬁau@]’mm’mmm:aﬂuﬂ’ﬁﬂﬁﬂif’l’s (Soil suitability groups for paddy) Uu‘ﬁugm

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNINE U1 3-6



euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

posifiisdinafgINUANEUEANLAAY  MIauAIWIN TN @ IwANgIdUed
A& A a A A & a « o a a Y

W USunndenseanuidudrewesdn wazanuduniadavasdn (1afel uI9lng,
2533) é‘fiaﬂg@au (Soil series) &WITNUINIRINTMIRIRBA AN INVDIAUAY
anunzanlunslflszlondld lasgadulisinnumiiouiuvasansmzmidugu

a . £ 1 a =) a g; a =) a d?/ a v

2836 (Soil morphology) 'laA ThauazmIisesaIveITuan% Fuaddn (Hadn lasiasd
p040% UATeveddiu anvasutdnaed Mansiagdutiuiedu (afor udelns,
2530) & nsunsansispaseiidumsansiduanzlunszans I@mﬁaﬂmaﬂﬁ
saaAiaInUNUTTNILAEAUNLgNTY Ae  TafuuATUZNINIINIaTEIIN  UWazTRGY

ﬁ”amﬁmnﬂf{ﬁﬁi'@q%uﬂ%

1 (24 = =)
° msﬂaaam&mmummgmﬂu

]
a

dugaduualguiidannmldesfoiiinugegaluszozmiaodniihug - Tusoied
dugaduiasidaiidannmunldesaiiinugigaluszozdudigsrio Wadandniug
1108nNz8105 MuldFenlufisiiuueiminiuguizauiinf 0 10 uaz 20 @, (3UN
> 1 [ A A a Aa U o 6 a
3.1-4) sanmidassfiafinwaioaasaszuzmuadyidulavesthinuizninenuza10s
nuanluduraduualuuazgaduiasidaun Lidaudwnsid (@17en 3.1-2 uaz
a ) s AI aa A ; dl g: n‘ v
3.1-3) wwdAydimesdainedunnanuiaimmesss  (@widandnn)  uas

o v

U FWWUT (Interaction) vasamuiilgniniudriunaass (Wugdna szauin)

snwaunmanzaudwIumMiiauazldesmalinugusssine  deznaudas
gazanuidunsadudsninuizay Jan3aanglninuidoanidadeiusluidie
a A a (23 =1 a a a a a & [ 6 dl 1 1 1

wuafiGelumaniafoiimu  wazlivSanadunisiagduiuaniueuiitadanisdes
AaNHadNIAEINEEaANGBINTVBIIRUNIA (Yagi and Minami, 1990) Fsenaiu
& { o va a { a 1 1A
sungnisniliauraduualzunlanuganauysniuazdannitessaioginindu
gaauiasda (@130 3.1-7) InnRauaznsdsesmatinuginiild asananiw
Tendurasiunuanlvvasniauquizduiidediu  dunlianugauauysaininedie
a a a o A , Aa a Aea a & @ P A AA
Usnnudunisdag (gaduuasdzwn) ieziifanmsnvenduniddwietuldunniduni
{o' a [ =3 a a [ o v Aq o ] Aaaa A a J
ANugauANYINN (TaauTanida) innzBunisiagrimihllssaundjisniietu
Iuduuaziduiidvidydiinadeninudainiseandiauveiianssnadunidan  (Kludze
and Delaune, 1995) G31% ANNaANANYINWRIAUINNIzNAdamInGafolinuludu

a 6V ‘3’ d .
LRZLIAYBIN AT DULN WU WUN T (Turnover time)

AuraAuwATIN WeTihATzal 0 10 Wag 20 TX. EIWYINAUTIIILIN
o = a ' o a A a v = P
msﬂgﬂmmumgﬂgﬂ sm’mJaazlmsmmumﬂmﬁ@uq@@mama@ (gﬂ“n 3.1-4 Waz

AI9N 3.1-2 uae 3.1-3) Wazlilateu1ginaanaInNanng 2 TaAM WU mMadaasies

aﬁuatgui@s AUNIUNBINUEULIBUNNTIVY NANIIANHNINE U1 3-7



euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

FNWARITZUNTENAAa LN NI UNURAUIZLNBYN I@ﬂﬁauq@au%mﬁmammiﬂdaalﬁ"wsﬁ
= =2 v oA A s o o o ° A a A
FNWaINDY 3 WHaTNNIITUNLUNTI9 300060 YWWAIING  Twuteh AuTaf
uastguaanisdasiadimuaaiios 1w wdaannsddesMolinunansiniunas
MITELNBUNA BIAINRRANUABWATIZLIEMN (13197 3.1-5 LAz 3.1-6) FaAARBINU
Sigren et al. (1997) Aiwui1 wasARTzUBYUAzAsBTnAUINFULaIMILEY 8aT)
nMINRaLazNMIUsasmaiinuanadlasisezinms 60-65 LilasidudiiatdSuuAsunuen
AINANIABWIZLN LN LLazLﬁaLauﬁ'm&'uL°1T'1;ju,ﬂaam"lﬁ%ﬁaé’ﬂmﬁé‘mﬁmswamLLazmi

Usaamaimud lianunandenuLiafanszunuin

2t 3R 2aNIUR M TINWNANAIREINNNITIZLILUILL 89 1N

@ ' & dl a v =1 A =} QI g aaa
LLu‘*ﬁmuﬂuwaLuaw’mmsa@mswa@mmumu‘lu@umamﬂwwumaaﬂgmm
AONTLATI LA ﬁaﬁﬁagamsﬁnmﬁ%’mﬁmum"lﬁa‘gﬂ"lfil,ﬁsmh amelutadsering

=3 a 1 v A a (J a =1 U 1 [ =1 1 1 v
iadwazmelriiansaand laduuluan Jnaln1Tdsasmaiinmluriddadtasag

° HARAAT1INY AR

HAaRGAT1INUTI1IAanuzd105  nmIdgnnsludugadunasdguuazradn
Jouida liwuaudIneedd UN 3.1-4) wazituniuinuizniaenuzd10s Nuanludn

q@Lﬁmﬁuﬁqsllﬁau"l:nms%'@mim@i’]qﬁ'uﬁvlaiwuhﬁﬂmmiwmaaﬁamaaﬂ%mmwawam

ném‘[mméﬂvl,ﬁ"j’] snvuaNtAzasfufiuandInuTadn lainalwiAaainuensg
naadalwnildesiolinuaisnseaizaznaasuidulaesd winIuasNaNR AT
& A o A A o S o [ o ¢ A
AIAUTENAUNANAATN LHANNNTIANITUNMIENNITARITLAUUNN 0 10 hay 20 TN, LAy
2UNENT29 30 3% B9 60 2 AT 30NU60 1% BaIUNGN

3.1.4 ﬂ‘%mmmsﬂéaﬂﬁ"’lsﬁzﬁm%uaxwawﬁmfﬁnmugﬂﬂsaﬁ%ﬁ’n

ad v
Ltamﬁmsﬂgnma

wugtlutszinalnofidszanm 1,000 #uf uaz Neue et al., (1997) lethiaua
va Q/ = A = 6 v ﬁl va 1 23 = v a [l 1
Iiinsdsudpuszdaianiusinialiinsddesfalimuieslasnanialianas ud
@ 6 Y A 3 a A = a v & dyd =
wuttsansnasuudasidamuenafisauazinalulad  lunmsfinsidvaisiiadede
U U d! a ai I > a A e 6 v o s U ci
sunssdudinlanuasfidunanlunsfanssifoniuiin uszdnuadulgndnag
1 Y o 6 Y A a a L =3 =3 d' [ Y
sanaliRusindengmuaiyduladuandgnauiiafuine dezanm 120 T wiigy

nwdutnuazarymMuydulazasiuitnuandnuauanulide s

ad v d'a A ad o 1 g/ a
a'ﬁmiﬂgnmnﬂuwluﬂizmﬂ"lmsl A8 IPUNE AR INUINIAN NITUMIRAUVDI
ﬁ'oaaﬁ%msﬂgmmmmﬁ'u NITUNIBABNINTNaYIN IR ATU R a g Rtnwiannnin

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNINE U1 3-8



euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

(Neue, 1993; Peng et al, 1995) @IBuNIIANWIIBDIUIN M IURasfoRinwuas

' v K

a v =g = a A v 6 v v v Aa ad
NﬂNﬂ@l‘Iﬂ’ﬂ%ﬂi(‘l% 'i]\‘ill\‘]L%%ﬂ\‘ia‘ﬂ'ﬁWQTGGW%E?JW?@WNETJﬂiﬂﬁ%‘D’]? V]%Jﬂ’]iﬂiﬁﬂ([(ﬂﬂ’lﬁ

q
' v
A A

néaznitwiney tadinasluwulasuNszay 0 waz 20 @y

° n1sdaagMudimwainglnseaung

ANULANANVDITUNTIAUTNY (Plant type) Boiuiin dadasmyddsuing
ﬁmm’mmiﬂtﬁ'aﬂgﬂ%aﬁaU"S%ﬁﬂ@h Vl,aiwumm@hamaaﬁ@szm’mgﬂmoﬁuﬁnLL‘U‘.U
ﬁuﬁ:ﬁmﬁaa (Traditional plant type) AaWufu1Inenuzd105 UazIUNTIGUTIMLLRUT
USu139 (Improved plant type) AawuitauwIN (@19797 3.1-8 uaz 3.1-9) FMSLITAIU
Seretyo f1ldaunsnagdlddaauin (gﬂ‘?‘i 3.1-5) wdnzdnnganuuanesnan

namfe  FRuitIiengwITMyIlannsldesMaiinuasaaizozniTiainy

q

'
aa v > 6 v a

Lauimmaaﬁﬂagaq@ LLazLL@ﬂ@mmaan@ﬂuwu‘g"mmﬁgﬂmaﬁuﬁnLmuﬁufﬁmﬁao fa
=

D

o & a & o o o v o o & o a o oA v ¢
Wuﬁq“ﬂ’]’l@]aﬂwza105 TJNﬂﬂﬂuwuﬁqmq']ﬂwgﬂﬂiﬂ(ﬂumqjLLUUW%EU?UTJE\?L@H'JT]% e W%ﬁq

TOUINT FWITLIT WATNV6 1 2 5Eeut (7197 3.1-8 waz 3.1-9) ANWUANATIVDS
SasnsUdesfadinuiiiaduil drezidunaesainuuandsaIunIagInIn
(Biomass) °11aa"iT'nLwia:ﬁ'ufmﬂﬂ’j’]gﬂmaﬁuﬁn (Plant type) lasass iwszUSunaams
UsoaMoUnbRBLUTUNIaTINTNT896UT12 (Chanton et al., 1996; Chanton, 1997)
fugUnasduiILiseniainsMeNIRITINDNva U7 AlanusuNR AU W InT
fafiudl uwazaNgIvasing (Uiysal FUONT, 2537) S9LAET 0N LIIWINLAZIUIATD
F0987M4 (Aerenchyma) lundazdinuasdudnfinanssdomsrninidnsssfaves
AuTN (FDNUWIIBTN, 2543; Schutz et al., 1989; Sharkey et al., 1991; Neue, 1993;
Neue et al., 1997)

Ysunamidseshatinsanuntn  Wumsdiwimanaasmdsssfmaiim
Pwnvsznanduinigdulaasaanglan  lasdwuwivluniinguanvasdna
1 v A o o 3‘ > A :‘ %
uwdazRuidahinltlunmdnntuesnuzsznanindeluudam

v fo  Aa v @ ' [ A v  ad o ad
anannUanvaInusiNINUnTsduindann Watandrdsinduaziswinn
an (790 3.1-10) wudn Azt 0 au.USunamsUsesfmoiinuvasdnll
ﬂgﬂ"ﬁnvlsj@mmmﬁﬁﬁ'um‘sﬂgﬂﬁ’nﬁa 5 Wu sniunuitinndzunsdudnuuuiug
Q L L ¢ v = o 1 Q :‘ QI J I
vy (wufﬂmmﬂﬂ %aﬂgnmm%ﬂﬂm wan132980 LiluudasuwnAndwdn 20 .
o A o v v A a 1 [23 a 1 1 v [l a
naufinarildnisdgndnfivsinanisddesfatiinuuinniinslidgndiadneg
wddnaadd dwiunmalgndiuithudnengwiayd Nzauih 20 ou. uddnez
A o ! o A i o eal 1A o o A v o & :
fdannaldesfaiinuganiviuioug udldwuniuluniingdanvasiusinauniy

o & A ) a ' &V a =3 ' ' aa
NI LlJaﬂitmuﬂilﬂmrl'ﬁﬂaaEJﬂ'WﬁJL‘YI‘LW]E‘la@ﬂ@ﬂQﬂ"NVLSJWUﬂT‘IN@l']\WHGﬁﬂ@l”ﬂa\‘l

aﬁuatgui@s AUNIUNBINUEULIBUNNTIVY NANIIAN®NINE U1 3-9



euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

) o A o . o o & o eda v o o &
millaaElﬂ’wmmufﬂ"muﬁ"ll”lﬂuiz‘ﬂa"mwuﬁq'*un‘ﬂ\‘] 5 Wuﬁqﬂugﬂﬂiﬁ@]um’]?uuuwuq

(2
A

A A v ¢ a N v o o & | a o
WKLY A8 W%ﬁqm’]’l(ﬂaﬂ&lzﬂ1o5 LL@zW%gTq’JWNEHﬂix‘]@]uTWQLLUUW%'D;TJ?UTJEGL@]Enﬂu

S

% 6

A8 WHITEUWIN qwsimq% LaENU6

q

1 (24 I ad ¥
L4 ﬂ']i‘ljaaﬂﬂ']?j&ll,‘ﬂ%ﬁ"l&l'lﬁﬂ']iﬂﬁﬂ?.l"l']

USunmnsddesfiofiinuaseaszoznmaaiyidvlavesdudn  alandasis
Indldfianudnuaiaenisiuiduasszaui - dumadgndisiiniwihaud
o & ~ & A a o =2 & &
DWZRUTENTIONTT ihiu Aimadvszduanuinveshluudasmwan o . 1w 20

1 v oA 1 6V AI &/ 1 e ) s 1 AI
oy, §INa S Inmmslsasfalinwisdned9lined A nade Lwn 1517 n./

3.4, 18I0 24.55 n/as.y. (3197 3.1-10)

Psinamsdsssmalinuasaaszoemaaiuifulavasdudng ﬁﬂgﬂﬁ’m%%ﬂﬂéﬁ
feait As=ewh 0 aw. WuiTouwnt (2644 n/eva.) Usesioiiinuinnnitiug
P1IAaNN=A105 (18.84 N./a%.4.) szeuin 20 . WUT21IAaNNZR105 (25.91 N/AT.N.)
navdsesfoiiinuinnniiuidouint (2068 n/asa.) dwmIumsUgndiedindiu
Wewdng 5 Wus daumaddesialiinuasaaszozmaeigidvlavesdudnnmmn
annlumtey @adt ﬂﬁiﬂ@ﬂ“ﬁnﬁizé’uﬁﬁ 0 wu. udneugwITINI (24.34 N/AT.N)
P1NaNNER105 (23.77 N/ATN.) TawIn1 (19.31 N/@1.4.) N6 (18.80 N./AT.L.) WA
FWIIALST (1517 N/A%.A) mumiﬂgﬂﬁnﬁizﬁuﬁw 20 . T1MBNFWITUYT
(28.03 N/AT.4.) NU6 (26.07 N/ATA) EWITAYIT (24.55 N./A3.4) B1ABNNEE105

(22.49 N./A3.3.) WaTEWINT (19.45 N./AT.4.) (M99 3.1-10)

e € Ao =< a o [ o v ad 4 v ¢ a v

Wi ithanansItseni Welagndndisisniwihes Tuszauiin@eInn
o A v A < o [ o o & ' A o v ¢ A
mmmmwgmumnﬂawauﬂuvl,ﬂmwaﬂwm:ﬂi:mwuq namfe  TNWUENU6 8l
mmgomﬂﬁq@ 848931 Aa W1eanNEa105 qwssmq’% ﬁmai”'mawqwssmq% F
o o @ £ o A Aaa @ v o ¢
Fownt awaey Jaduanuginsiionsan PIaINN (2542) vL@T]SN’]%’J’]“IJ’]’JW%ﬁq
v o o ~ a A & v o Aa v o o &
Town1 G vengwITmyy uazgwIsamd! sadunuiinniizdnsduiniuuuiug
USudyanlinanings (High yielding variety) ianugaluszoziiuinedszunm 120 126
WaT 125 @y, ANNAIAU &% NU6 %uﬂuﬁﬂmﬁmgﬂmoﬁuﬁnLmuﬁuﬁ:ﬂ%'uﬂgaﬁ

@ A v U o Q a é

ANNgIdIzanmy 150 wu. (@NUWIABEN, 2533) WIVVNINENULR105 Gﬁaﬁgﬂmd
éTwﬁnLLuuﬁ'uﬁfﬁuLﬁaa ﬁmmfﬁaﬂi:mm 140 Y.

I@Uﬁ"ﬂﬂﬁu"ﬁnﬁﬂgﬂluLLﬂaauﬂﬁﬂﬁﬂa:ﬁﬂ’sﬂugamﬂﬂiwﬁuﬁnﬁﬂgﬂlmmmm
Wan (Naen Qﬂﬁmtyamqa, 2542; Matsushima, 1962; Sugimoto, 1971; De Datta and
Abilay, 1975; Kupkanchanakul et al., 1977; Kupkanchanakul and Vergara, 1980;

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNASE ULN 3-10



euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

Kupkanchanakul, 1981; Kupkanchanakul and Kupkanchanakul, 1994) WNTIZAUDNIN
Uanlugnwihdniinitiaduannnidudandgnluaniwinau adrslsianalunsdinm
Aa o 3; ‘Q’ U v v A = €d' g’ =3 a 1 2 v d'
';fﬂUmauummumamaunﬂwuqﬂﬂgn‘l,uu,ﬂmmmaﬂ 20 . NANNFINNNTIOUTIN
ﬂgﬂiuuﬂaami:ﬁuﬁﬂ 0 . udaNuANNIEIGUTINgEWIRRUTTIWING d1uaNg

= e a =2 o O .«
NUANGINK 11 TU. LUAANNUANVAITLAVINGIINWUIZN I 20 B3,

FIUANUEINTD INTLANNBVIR T CRSUMSTREEIC PREVES lagduinan
@iaﬁ”uﬁmaa@Tuﬁ’nﬁ'ﬂgﬂlmmmmizﬁuﬁﬁﬁﬂﬁﬂa:ﬁ@hﬁaUﬂdﬂ(ﬁui’nﬁﬂgﬂluuﬂaam
SeeUtn AL (NaeN Qﬂﬁmmﬂmqa, 2542; De Datta and Abilay, 1975; Kupkanchanakul
et al., 1977; Kupkanchanakul and Vergara, 1980; Kupkanchanakul, 1981;
Kupkanchanakul and Kupkanchanakul, 1994) iwzsinanyinlwmsuannevessud
72dn LLawuaﬂTﬁ'sﬁLﬁ@lmi"llimmmﬁ'@ummﬂﬁauHm‘iua:@nzfl,uamwmfwﬁﬂ Falwms
anwndsuessit udaswarfwiuum i ldindar 5 Wi Janumunialumiuanne
LANAINWLAAIAINE LI TANNAINIREA o iuRUSTIwIN FaTswrududong
wasluuasws=auingn 20 ow. (400 dwas.0.) Hasnitluudaswszeauin 0 . (460

o aa

FWaI.Y.) 08 INRURIAYNIEDA
a ¥ L L ad v
° HANARIMNFUNIIARTIINEZISN5gNIN

v 5 WS Sansnwlumslinanfauandrani \Dunavasansmzlszdiiug
aNeIn TIRINA  (2542)  TIHNUNAKNAAUEITIIRUT  Tauint  ameenuzd105
T MBNEWITUYT FWTTYIT Uaenu6 H1lszanns 725-754 515 582-673 806 Uz 670
Alansu/ls audey fwsumIansisoasedt wudn 1ns 5 ﬁuij Lﬁaﬂﬁﬂiﬂﬁ%%’j’m
inauluuasfisnenseausia 0 . WUTFWITIUY1 Iﬁwawamgaﬁq@ 485 Alansu/ls v09
8931 AD NU6 21ABNNER105 TN UazTI MO NFWITHLS Golduanaa 403 380
349 waz 329 Alansw/ls audey suudasn@ainmszauin 20 ww. WUTFWITIAY1
lﬁwawamgqﬁq@muﬁuﬁa 503 Alaniu/ly vasaean fia Fowmnt T mangwsiys
N6 WaUAanNza105 T9WNanan 431 380 318 uaz 282 Alansw/ls mwsau (gﬂ‘ﬁ
3.1-5) wnnang i seautinlunasundnanniussdulinanaavesdnn ”ufﬁnl,ﬁi”maw
qmsma_ql% Lmzﬁuﬁ:ﬂ% Ruannan uansiRndwis s lidenudemasia

v ]
o 1

a1 b8 srausnluulasun AIuaTEALSERIAY (0 TN.) IUNITTAVINAN 20 .
ad o o A ) & v o v e A A o &
Wwmsdandn (dndwlandiuwiien) ueegdnssduinn (Wuwuinwiias wWisuuuwug
U3ulga) "L&ifiasl,ﬁl,ﬁ@ﬂ’nmmmaaﬁamaaﬂ‘%mmmsﬂa’aslﬁ"wﬁmumam]@ﬂgﬂ %
ANNUANAIVBINANRATZATWNUT  (Faunt  21I9enuzd105 A mangwisas

= & o o o &
EZW‘J?ML“I§1 LRENUB) Ll]%Nﬂll']ﬁ]'mﬁﬂfl:l'ﬂwﬂiﬁnwuq%uG]

aﬁuatgui@s AUNIUNBINUEULIBUNNTIVY NANIIANHIINE U1 3-11



euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

8 IURas TR (UN./AT.0.-T3.) aaMItdesfoiing (Wn./a3.4.-14.)

3 . - 3 n >
ﬂgﬂ*‘unmmum 0 eal. ﬂgn“ﬁnﬁimuﬁw 20 . A

2 2

< 4
ITYTINAAUVIUIUY
2 2

2 v
ITYSIUAAUVIIUIUY

\
1 o A \\/
=\ =

0 2 4 6 8 100 0 2 4 6 8 10

Fuwwiunaatindn Fwawinnaatine

danmsUdasmaiiing (Wn./a3.4.-73.)
3

ﬂ;ﬁﬂ“ﬁnﬁizﬁuﬂw 10 3.
2 n

AW,
2 piAd A L] i’)un‘m

—o— lijtandm @aaiuqu)

%
1 /\ \ —— FyUIN1
\ a
// VL 2MABNYH105
0% T T T
0 2 4 6 8 10
Fruwawiunaanen
. o WNANEAT?
@5y
(NIN/NILD9)
TUUMN1 NIzAVYN 0 . 226
TuuIn1 Nszauui 10 o, 209
TUUIN1 NIzAVUN 20 T 202
21ABNNZR105 NT=AUIN 0 . 180
21ABNNZR105 NI=ALIN 10 oy, 184
21MABNNZR105 NT=ALN 20 @y, 155
ANMULANANAINFITUNARD P > 0.05
ANuLandIauanIwLgniI P > 0.05
mwl,wm@mmw‘h%’umaaaLLa:amuﬁﬂgn“ﬁ”ﬂ P >0.05

31N 3.11: é'mﬂmiﬂﬁiaﬂﬁ"ﬂeﬁﬁmuuazmawawﬁnﬁuﬁfﬁ'ﬂmﬂ1 LLa:ﬁufmn@anmams

luduraduunszu Nvzauiin 0 10 uaz 20 o,

aﬁuatgul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNINE U1 3-12




euiAEauaNyInl uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

ATUNATDY —O—VL&iﬂgﬂ"iTn (TaNIVAN) —B— Fyun 1 PABNNZE 105

msdns3nlunszanaluSauwizdn msans3nlunaau

30

2
g W 4 o ¥
0 UandnnTzauiin 0 wa. o 4 o ¥
= 25 sl dgnainfiszauii 0 wu.
&
o
2 20 20
ﬁ v
a ; szogdutindades
g 15 FrgzmaatT iy 15
5 N \\
=
@
& 10 //'\ \ 10
A
£
s / \/.
£ s s s i
3@

0 s — 0 4

0 20 40 60 80 100
0 20 40 60 80 100
T Tunasilng I Tunasilng

3
3 Uandafiszausii 20 ow. Uandafiszausii 20 aw.
& 2 = A @
= 2 g
c iz}&éaﬂ&{nmuu
22 \ 20
=
2 /
s 1 15 vy v 2 9
= / \ / srgzdudIAIind
£
S /\ 10 -
£ \>< ‘////// \\\\\\\\l\
‘ \
€ 5 5 a
3

0+ 1 1 1 1 | 0

0 2 4 6 8 10 0 2 40 Y & 100
PuIIUrailng IuIIUrasilng
a k2 a v
NANAFAND NANARAUND
ANFUNARDS . ANTUNAADI — .
(NFu/NTEnN) (Alanfw/
TUUIN1 NIzAVYN 0 . 226 TUUIN1 NIzAVUN 0 . 1353
TUUIMN1 NITAVUN 20 T 202 TNt N3zausn 20 o, 1523
21MABNNZR105 NI=ALN 0 . 180 P1108nNH105 NSzAURN 0 . 1453
21ABNNZR105 NT=ALN 20 @, 155 P1198nN2R105 NszAUNN 20 T4, 1211
AMULANANAINFITUN ARSI P >0.05 AMULANAHANFITUN ARSI P > 0.05

311 3.1-2: 5@31ﬂ13ﬂﬁauﬁﬁﬁﬁquuazwawﬁmﬁﬁmﬁnfﬁbuww1 uarﬁuﬁﬁwa@aﬂw:§105

Ugnaudndndn

aﬁfumguiw AUNIUNBINUEULIBUNNTIVY NANIIAN®NASE ULN 3-13




euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

@ § o e € a
Wuﬁ:ﬁﬂ%’]ﬂ 1 Wuﬁqm’;@mﬂum 105
o e a
sanmyddasfaiing (un./a3.0.-11.) aaMIUaaamM o (UN./A7.8.-74.)
30 20
25 A 16 f
20 / \
12
15 A\
8
4 4
01
0 20 40 60 80 100 0 20 40 60 80 100
Fwwiunasilnen FrwwIunasin
—— vl,u'llgn‘ﬂ"n (7aRIVA) —— "LaJiJgn’iT’n (ganIUAw)
—m—  Taunt —m—  9manuzd105 AU 20 TN,
TNt 32U 30 I waatinen P1IRaNUEA105 T2UNB 30 1% wadnen
TUUIN1 52U18%0 60 % BRITNM 91708nULA105 32U183N 60 % nasilnen
Taun1 szunein 30,60 14 wasilnen P1aanNLR105 U184 30,60 T4 wadtnen
. HANRATND . HANRATD
f3UNaaad . fIUNARRd N
(nFN/N3z0N3 (NIN/NILDN)
Fown1 Nzauii 20 wa. 202 91708nUEA105 N5zAUN 20 T, 155
Fown1 Nszuissin 30 1% nasndn 205 91708NUEA105 Aszunetin 30 T4 BRILNG" 156
Fown1 NszuI8Kn 60 1% BRITNG 196 91708NUEA105 AszUN81in 60 11 BRILUNG 142
Fown1 Nszunesin 30,60 1% wasnen 184 9108nUEA105 Nszuneii 30,60 1% BRIUNGN 149
ANUUANA AN ITUNARDI P >0.05 ANMUUANAHNANEITUNARDS P >0.05
AMuuAnduFIRAYand1 P >0.05 anuuananuaIwiland P >0.05
anuuandmudiinasadazanunlgnin P >0.05 anuuandnudiunaaasuazanuilgning P >0.05

gﬂﬁ 3.1-3: é’m’m'ﬁﬂdaﬂﬁ"wﬁmuuamawﬁ@ﬁnﬁufﬁ'ﬂmﬂ1 LLazﬁufmn@aﬂmams Tuan

v
= o

Taduuatgundnisrzuisihanizauin 20 au. luszniwmaeiydulavesdud

aﬁuatgul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNASE ULN 3-14




euiAEauaNyInl

uansznuaINnIzaianislaesfinaiimuainudiosienislgninauasnandndnaeslsanalng

dannsdaasfaiing (Wn./a3.4.-73.)

15
TAAUUATLIFY
12
szazmantnimy 719ABNNTA105 2L O TN,
9 - L
—=— 919@aNNZA105 FLALUN 10 B,
6 /\ 119AANNA105 FEALIUN 20 T3,
3 /’ _/ \
0 - C e .
' ' ‘ ‘ T $wwSunsadn
0 20 40 60 80
aanMsUaasmaiing (Nn./a3.4.-73.)
15
a v =3
q@ﬂ%‘iﬂﬂm Y
12 STOZANTININDT -
mqm@ﬂu:ﬁﬂ% ?5ﬁi.|‘1:l’1 0 du.
9 yaN . i .
—®— 919A8NNZA105 TEALIUN 10 T,
6 419ABNLEA105 3EALTN 20 4.
3 // \\//
0 T T T T T . Sl
0 20 40 60 80 100~ V'WIWAUNAILN
L. NAKNRATY
fMIUNAaa -
(nTN/nIzaNN)
TARLUATLIN
117 ADNWEE105 A=dUIN 0 T, 180
11 AENWE105 Aszauin 10 T4, 184
117 ADNWEA105 AsEeuin 20 T3, 185
TAAUIBELER
117 DNWEE105 A=aUiN 0 T, 191
211 @8nuzA105 Aszeun 10 T, 193
117 ADNWEA105 AsEauin 20 T3, 181
AMNULANAH AN TUN AR P > 0.05
mmmﬂsmmmmuﬁﬂﬁmi”n P > 0.05
mwumn@mmuﬁﬁumaaamemuﬁ'ﬂgnﬁn P > 0.05
A [ ' o A a @ o ¢ A A o 2
Ell“ﬂ 3.1-4: E]@Ii’]ﬂ']?l_]ﬂﬂ gnnepal muuaxwawamnwuﬁqm’n@aﬂma 105 N3z@uU¥1 0 10

uaz 20 ow. lufurefuunilsn uazdugaduionide

suuauulay

AUNIUNBINUEULIBUNNTIVY

NANIIAN®NASE ULN 3-15




euiAEauaNyInl uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

dandnanszauii o

20
g —e— lilgnda (ganaunw)
i 15 szezduindaitos TN
g a
= 219ABNNTA105
2 Y -
= / dakmengnasns
Z 10 -
& % gNeTOA[T
°E A
ES . —&— N6
2 .
s
i
=
£ \,
Bg Yy 9
© 0 , 919UIAUT
0 20 40 60 80 100 120
ﬂgn"ﬁ’nﬁi:ﬁuﬁ’] 20 .
S 20 Y 9 0’/‘ 9
E' TTYTAUVINIAINDY —_— llliﬂqﬂeﬁqq (sgmﬂquam)
=
s 5 —E— feun
S 117P8BNNZA105
z //i\\\ n RPTE RV L EELIME
g 10 ~ ANTIOULTT
3E a gl
e —®— nae
G
e ° \
< Do
= \o
@ Y 9 o
0 ‘ 919u03dud1 (Su)
YSunawanda (Alaniu/ls) .
o cu , ) ANUUANGNY
aa s o
PRI lundasuffiszauin . ¥
ANUITAUWN
0 . 20 1y,
v A B
TEWINI 349 431 P>0.05
«9 AB A
P1INBNVLR105 380 282 P > 0.05
TWQL%W%QNEIW??MH? 329 380 P > 0.05
JNIIHLIT A c
) 2 485 503 P > 0.05
ny AB AB
6 403 318 P > 0.05
ﬂ')']llLL@lﬂ@h\?@qllﬁ’uﬁ:i']'ﬁ P <0.05 P <0.01

manwiunlngndsnuluiwes nusanudy fanuwandrnuaunuidnadelioiay

NIRDAN 95% eNNATNNT DMRT

gﬂﬁ 3.1-5: é’mwmsﬂa’aslﬁ"’]énﬁmmmzwawﬁmﬁnﬁuﬁfﬁmmm P1INANNZR105

TMIAVBNFNITUYT FWITUYTT waenU6 Ugnalpdtwinuiiau

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY NANIIANHNASE ULN 3-16



euiAEauaNyInl

uansznuaInNnisdianislaesfingiimuainundiosenislgndnouasnanand1nreslsandlny

@137191 3.1-1 : danmaddesfafinuluudazszoznaaigdvlavesinniuituwnt

N3zauiin 0 10 uaz 20 su ludurefuuarlgy

20N IURasMTUN (UN./AT.0.-T3.)

ALaasaIN

F-value @13
. mumsmsxymu‘[m“uamu‘u:fl,mzlm: _ : 2812115 282N
ANIUNARDY 3 S waegnun | waegnud | 1 2 a
wanNa GTG ”ad v f’iﬂ% ﬁ§0 L’ﬁ]i[].lvl(ﬂﬂ 9] L‘ﬂiiymu 9]
WAL S g
WU WU
Vluﬂamnu
A NS
Aseciidn 0 a0, 1.15 8.73 13.01 6.70 0.49 7.29 0.94
vl,uﬂaﬂm'a
A NS
‘m,,@‘]_lm 10 5. 0.69 5.75 14.31 2.86 6.68 6.47 0.94
vluﬂaﬂm'n
b B b
Asednein 20 w0, 1.02° 280"  11.21° 1.02° 17.69 5.12 3.93*
Uan*’u'nwuﬁmmm
A NS
fsvaiidn 0 . 5.02 6.55 11.49 1.43 0.25 6.35 2.00
Uan*’unwuﬁmmm
b A
Fveduein 10 w0 4.04° 810" 2524 6.15" 1.32° 11.56 7.34*
ﬂanmawuﬁmmm
A
feeauiin 20 o, 436" | 1021" 2638 959" 2.17° 13.12 3.79*
F-value MuG15UNA8aY 2260 | 097 | 161 | 060" | 7.45% | 174" -
F-value onuanufigndnn | 9.24+ | 021" | s05° | 130" | 152" | 865 .
F-value mm‘h%’umaama:
A 1.00° | 075 | 224" | 080" | 576" 3.72* -
FOTBNUINVUI

AMENHINUNIANAAINBILLWIUEL  BuNgaNudn  dannuuandenuauszeznmaasydulaacned

REFAAYNIIRDAN 95% a133TN15 DMRT

aranwINunlng Nenanuluuwag
NIFiAN 95% a1NITN3 DMRT

=3 A o o
*OURE T RUNYUDN ABURD

6N 95% waz

NS wangd laifidbdagnssian 95%

99% ANNR1AL

WA FaNULANENARINGITUNARaIagIRTIRATY

aﬁuagu‘[w AUNIUNBINUEULIBUNNTIVY

NANIIANHNASE ULN 3-17




euiAEauaNyInl

uansznuaInNnIsaianislaesfingimuainundiasenislgndoussnandnd1nreslsandlny

AN597 3.1-2

samnaddesiafinuluudazszuznaeiydulavasinuiameenazd105

N3zauiin 0 10 uaz 20 . luduraduuaray

aanatsasinoliing (Un./a3.4.-14.) faatay IF-value sna
mumiadgLavlavasinaluszes sepzmis | szmems
f5sunaaad i e waegnun | whegnud | 1 —
wanna @Td “’aq v ﬂ'auv ‘Viﬂyﬁv L‘ﬂ?iyL(ﬂU 9] L‘ﬂ?iyL(ﬂU 9]
wind JTU8N I8N
vluﬂaﬂmn
A NS
Ase&uvin 0 . 1.15 8.73 | 13.01 6.70 0.49 7.29 0.94
vl,u'ﬂamn';
A NS
‘V]S;,@']_I“Hﬂ 10 5. 0.69 5.75 14.31 1.86 6.68 6.47 0.94
vl,uﬂaﬂm'n
b B b
Aseduein 20 w0, 1.02"° 280" 1121 1.02° 17.69 5.12 3.93*
ﬂan‘m’muﬁmmaﬂu 8105
A NS
fycuiin 0 ww. 3.31 455 = 313 0.01 0.01 2.60 2.48
ﬂan‘unwuﬁmmaﬂu 8105 .
A N
fszauiin 10 . 2.72 310 | 7.87 3.78 0.67 4.40 0.94
ﬂan*’unwuﬁmmaﬂu 8105
A NS
A5 &utin 20 . 2.35 4.77 9.39 6.44 1.21 5.73 1.27
F-value anudnsunaaas 102" | 138" | 111" | 065" | 7.87* 171" -
F-value mugnwilgninn | 20.20 | 0.38™° | 14.90 | 124" | 151" | 2713~ -
F-value 9MNG1TUNARDS
P 034"° | 1.00° | 069" | 082" | 6.06* 8.97** -
wazanundandn

AIONHINNNLANNEIINWIBMUINGY  ANIBAINTN

'
ada

wFAYNIRDIAN

aranwINun lng Naanuluuwag

NIFDAN 95% ANNITANT DMRT

*OLRE **

NS wangi laifinsdagniesia

wupfe SlpdaynIshia

7 95%

95% @1335N13 DMRT

fanuuandsnuauszazmaasgavlaegied

71 95% WAz 99% AUEIAY

AUNUANNIN AANVLANG1INUANAITUNARB 8L

o

iR

!

aﬁuagul@s FUNIUNBINUEULIBUNNTIVY

NANIIANHNASE ULN 3-18




