UTTUIUNTH



ussmﬁqnsu

NEUAN sULATEYTUNIA uas Tasa Snanf. (2551). TI89IUNTIERUUANYT LTINS
] LA ' 4 J P~ L4 =) a o a/
AN INMsulansauluiunlgnitaielssifiunanssnuiinasmns
HAKAR ANWANTEIMIS waznmslaeuuladlustiunusnasauasdng

wauNzAlne. NN A1INIUANENIINNSISUT AT,

'
a

NEUAN BURTYTOUNTA uay Tasa Fnnf. (2552), mnszwum@mmq:qmmﬁﬁ sy
qanagniiirenananuas aynAdiauileesinavanineg (Oryza sativa L)
Wugrnenuzd 105, W nsdssauiainisaien 47
NMINERBNUATAENS LANT 9 AIBIMFNENNTEITNTRUALRINInG D
(Tl 17-20 Huran 2552, utin 282-290). NYUNWL: NUINLIRELNHATANGRS.

nsunsdnelu. (2552). denunisaiuazuudldnfudnuasaasine. suduile
1 funAy 2552, 970 http://www dit.go.th

NINATINTNBAS. (2547). WuFAMARS. Fufuile 20 unsan 2552,
2N http://www.doa.go.th/AG/Soybean/2Variety/variety.htm

neNgeieNAnen. (2550). Aumlan - Anade 30 T (2504-2533). Auuidie 15 fura
2552, /1N http://www.tmd.go.th/province.php?id=7

ningailndnen. (2565). mswAeuudaspfiennia. duduiie 12 funau 2555, ann
http://climate.tmd‘go,th/PageZOOOO_CHmate_Change.aspx

WBANNG WIS, (2542). @F5avenials. @ealud: nesanitels AnusinemsAnans
WM InenaeTealus.

TIUTA LAIATaR. (2545). W3sInenuasiie, WETYsOd: NATTITA9NEN
ANLINENAART UM INENGBI g InTsy 0l

adresnl doyaynge. (2547). easantasn1ezieunaznazussdianisiauls Ysuam
‘a‘aﬂ"i'mzﬂ,umsz’i’aLﬂ‘nzﬁﬁ’aml,muazmmﬁmfaanmaaﬁuﬁm%aﬂiﬂsﬁﬂu
02LMAas Glycine max (L.) Merrill. 3nenfinug .4, AN INEAY
NPIANNY,

NPT BUANUE. (2545). Langnsnisaau AmArlidAnvesszmalng, Gocli

NN IS HRAIAIERS, NINENReFee 1y,



76

waula ﬁiﬂﬂqua. (2546). sanFuFamaes Wunilsluemnsszdniureasn. ansans
BIU19, 12(1), 11 - 14,

MNOTI0S AUNIITUNT. (2543). MsAndavain esutinluniawile. amsans
ANEA1T, 6(36), 40-45.

< ey

AR NAFT. (2546). MatlAzuulamsdugIuuas RN S TR IR NganNe:

ANUNANANMINEIRBINEATANARS.
23un§ 29dufio. (2535). nanasInenvasia. ngamne: WuliuuAede
Audiduiielidudlusl. (2555). dayafugrudawdssiusidasluel 60, Auduile
14 JurAN 2555, 41N
http://c.doa.go.th/fcrcecmi/index.php?option=com_content&view=article&id=65:
chiangmai-soybeant0&catid=39:soybean-seed&ltemid=103
anuASBNT LS nandnInaineee. (2548). dgUsenunanuddefials 2548, nganme:

o a

andnfiniguynannsninisineasuislszmelne.

as v

aume Yayssd wazande ufiafide. (2543). fawesluasatssniulu ranansn
AMIMTATUINANG 1§ NTHATINNTINHAT NTENTIMNBATUREAUNS L.
ngawmne: druniuwguymannsninisineasuislszinalng.

ANINIULATEITANITIN6T. (2544-2545). F0NUNTRRAZULUATENRUAINTINHAT
AdrAnil 2551, Fudwile 15 funaw 2552, an http://www.oae.go.th/E-
Book/trend2551 . pdf

AdnnuAseIRananems. (2544-2545). adannsinenstasilseinalag.
Aukwile 11 NTNHIAN 2551, 41N
http://www.ssnet.doae.go.th/ssnet2/Library/plant/soybn.htm

dninanuAsgRanisinems. (2548). aanunistinauaaslutiaqiu. Auduile
11 ngnJIAN 2551, 910 http:// www.oae.go.th/statistic/import/imSY

dninusssgianisinems. (2555). dayaRugruiasugianisinens. duduile
15 HU1AN 2555 41N . http://www.oae.go.th/more_news.php?cid=43

ANINNUIATHERANITIN RS, (2555). dDAnsInsAsaaslsznalne. Audwile

15 JunAy 2555, 91N http://www.oae.go.th/oae_report/stat_agri/main.php



s

a ¢a‘ o =3 ' -1 dl ns -:'J' a ::I' a -3
qiRs Yunesnn. (2533). ANHITIRAINITALINEININIZANNAUANIRENITIRALNGA
o o a aa acv & o T 4
ale9. 14 918 UMsTNNUIUJURN159UIB 09 T8 ATIN 3
RIUIALTLILUN (TN 250-258). 1 Tealna: NsuFTIN1TINEms.
a o o 9 < = o o a -
BANTIOL WNANG. (2546). DANABINTNBIVBILNE. NgaN: G1INAUWR
NUNINLIRUNEHATANRRS.
= =1 ci J <t =9 ]
afish N.A3GITT0L. (2551). wansenuannisinavaasinlladlssalalouna
a 4 B 3 3
mﬁﬂsxnfauNauammzqmmwmmmmam (Glycine max (L.) Merrill)

@ o

Wufideslua 60. IneNTwus .., IManeIauwsAds, Anglan,

]
a

arfu INATTU. (2548). Anwaras@silanuaduiAsananAnFaugs Aans
wWasuwlawn @3 sinevasdudiaonau (szevd 1-2). Ineninug
ABUNTR., uuangrdumalulaginszaasin&nsud, ngammwe,

Adams RMeal. (1998). The effects of global change on agriculture: An interpretative
review. Journal of Climate Research, Vol. 11, pp. 19-30 Anonymous, (1992),
Climate Change. 1992. In: J.T. Houghton, B.A. Callander and S.K. Varney (Editors),
The Supplementary Report to the IPCC Scientific Assessment. Cambridge
University Press, Cambridge. In Wurr, D.C.E. , Fellows, J.R. and Phelps, K. 1996.
Investigating trends in vegetable crop response to increasing temperature
associated with climate change. Scientia Horticulturae, 66,255-263.

AOAC. (1995). Official Methods of Analysis (15" edition). Virginia: Association of Official

Analytical Chemists.

Chang, C.C. (2002). The potential impact of climate change on Taiwan's agriculture.
Agricultural Economics, 27, 51-64.

Chengwei, R., Babu, V., Andrew, C., Kristin, B. and Paul, B. (2005). Heat stress during
embryo development impairs soybean seed germination and vigor In Report in
research project: modification of seed composition for food, feed and industrial
uses of soybeans: United States Department of Agriculture.

Chowdhury, S.I., wardlaw, I.F. (1978). The effect of temperature on kernel development
in cereals. Australia Journal of Agricultural Research, 29, 205-223.

Cure, Jennifer D. and Acock Basil. (1986). Crop responses to carbon dioxide doubling:

a literature survey. Agricultural and Forest Meteorology, 38, 127-145.



78

Fuhrer, J. (2003). Agroecosystem responses to combinations of elevated CO,, Ozone,
and global climate change. Agriculture, Ecosystem and Environment, 97, 1-20.

Hollister, R.D. and Webber, P.J. (2000). Biotic validation of small open top chamber in
tundra ecosystem. Global Change Biology, 6(7), 835.

Horel, J. and Geisler, J. (1997). Global Environmental Change an atmospheric
perspective. (p151). New York: John Wiley & Sons.

Intergovernmental Panel on Climate Change (IPCC). (2001). In: Houghton, J.T., Ding, Y.,
Griggs, D.J., Noguer, M., van der Linden, P.J., Xiaosu, D. (Eds.), Climate Change
2001: The Scientific Basis. UK: Cambridge University Press.

Intergovernmental Panel on Climate Change (IPCC). (2006). IPCC Guidelines for National
Greenhouse Gas Inventories General Guidance and Reporting. Japan: Institute for
Global Environmental Strategies (IGES).

Intergovernmental Panel on Climate Change (IPCC). (2007). Climate Change 2007: The
Physical Science Basis. Cambridge University Press, Cambridge, UK. Cited in
Stangeland, A. 2007. A model for the CO2 capture potential. International Journal
of Greenhouse Gas Control, 1, 418-429.

Jacobson, M.Z. (2002). Atmospheric Pollution, History, Science, and Regulation. UK:
Cambridge University Press.

Jones, H.G. (1992). Plants and microclimate: Aquantitative approach to environmental
plant physiology., Cambridge: Cambridge University Press.

Jones, J. B., Wolf,J. B. and Mills. H. A. (1991). Plant Analysis Handbook. USA: Micro-
macro.

Keeling, C.D., Whorf, T.O. (2003). Atmospheric CO2 records from sites in the SIO air
sampling networks. Carbon Dioxide Inf. Anal. Center Commun. Vol.30, pp 4. Cited
in Prasad, P.V., Boote, K.J. Allen Jr, H., 2006. Adverse high temperature effects on
pollen viability, seed-set, seed yield and harvest index of grain-sorghum (Sorghum
bicolor (L.) Moench) are more severe at elevated carbon dioxide due to higher tissue

temperatures, Agriculture and Forest Meteorology, 139, 237-251.



79

Kudernatsch, T., Fischer, A., Bernhardt-Romermann, M. and Abs, C. (2007). Short-term
effects of temperature enhancement on growth and reproduction of alpine grassland
species. Basic and Applied Ecology, Retrieved April 19, 2007, from
www.sciencedirect.com

Monokata, K. (1976). Effects of Temperature and light on the reproductive growth and
repening of rice. In Climate and Rice. The International Rice Research Institute,
Manila, 61, 187-210.

Mall, R.K., Lal,M, Bhatia, V.S., Rathore, L.S., Ranjeet Singh. (2004). Mitigating climate
change impact on soybean productivity in India: a simulation study. Agricultural
and forest meteorology, 121, 133-125.

Mariara, J.K. and Karanja, F.K. (2007). The economic impact of climate change on
Kenyan crop agriculture: A Ricardian approach. Global and Planetary Change.
Retrieved January 18, 2007, from www.sciencedirect.com

Newton, P.D.C., Clark, H., Bell, C.C., Glasgow, E.M., and Campbell, B.D. (1994). Effects of
elevated CO, and simulated seasonal changes in temperature on the species
composition and growth rates of pasture turves. Annual Botany, 73, 53-59.

Nijs, I., Teughels, H., Blum, H., Hendrey,G. and Impens, I. (1996). Simulation of Climate
Change with Infrared Heaters Reduces The Productivity of Lolium Perenne L. in
Summer. Environmental Experimental Botany, 36, 271-280.

Norby, R., Edwards, N., Riggs, J., Abner, C., Wullschleger, S., and Gunderson, C. (1997).
Temperature-controlled open-top chambers for global. Global Change Biology,

3, 259-267.

Prasad, P.V., Boote, K.J. Allen Jr, H. (2006). Adverse high temperature effects on pollen
viability, seed-set, seed yield and harvest index of grain-sorghum (Sorghum bicolor
(L.) Moench) are more severe at elevated carbon dioxide due to higher tissue
temperatures, Agriculture and Forest Meteorology, 139, 237-251.

Stangeland, A. (2007). A model for the CO2 capture potential. International Journal of

Greenhouse Gas Control, 1, 418-429.



80

Tan, G., and Shibasaki, R. (2003). Global estimation of crop productivity and the impacts
of global warming by GIS and EPIC integration. Ecological Modelling, 168, 357-370.

Tyagi, S.K. and Triathi R.D. (2005). Effect of Temperature on Soybean germination.
Plant and Soil, 75(2), 273-280.

Velarde, S.J., Malhi, Y., Moran, D., Wright, J., and Hussian, S. (2005). Valuing the impacts
of climate change on protected areas in Africa. Ecological Economics,
53;21=33,

Weingartner, K.E. (1987). Processing, nutrition and utilization of soybean In S.R. Singh,
K.O. Rachie and K.E. Dashiel, (eds.) Soybean of the Tropics: research, production
and utilization. (pp. 149-178). Chichester, U.K: Wiley-Interscience Publications.

Wahid, A.(2007). Heat tolerance in plant: An overview, Environmental and Experimental
Botany, 61, 199-223.

Wheeler, T.R., Morison, J.I.L., Hadley, P. and Ellis, R.H. (1993). Whole-season experiments
on the effects of carbon dioxide and temperature on vegetable crop. In : G.J. Kenny,
P.A. Harrison and M.L. Parry (Editors), The effect of Climate Change on Agricultural
and Horticultural Potential in Europe, Oxford, pp. 165-176. In Wurr, D.C.E. , Fellows,
J.R.and Phelps, K. 1996. Investigating trends in vegetable crop response to
increasing temperature associated with climate change. Scientia Horticulturae ,

66, 255-263.

Wurr, D.C.E. , Fellows, J.R. and Phelps, K. (1996). Investigating trends in vegetable crop
response to increasing temperature associated with climate change. Scientia
Horticulturae, 66, 255-263.

Yoshida, S.C., Forno, D.A., Cock, J.H. and Gomez, J.C. (1976). Laboratory manual for

physiological studies of rice. Philippines: The Internation Rice Research Institute.




NANANUIN



5 < - o o/
nmauuan 1o aUnsulaTiATRIde luN1sIAY

L)

¢ a a & <
nw 37 uansplnsmatuasnsitallauiseu qevaanuNaaILANE NG

au

o W . e o a v
Lilsgeananseaunsaainis



e o ©
NN 40 LATRIIANITAITUBULADDN MM LUUSTEINIA WULUNNWA



NMANUIN U WURIMARDS

-

v d
NIN 42 LLﬂﬂQﬂ"l'ﬂ»“U'\lW@aﬂ’?‘)‘m“ﬂN

u



e —

. (’

(“’W

Q‘ .

( wm* g*

i (CCCceeete
| (e
(e

o <t < ' :
MW 43 uanIansueeny sxu:tﬁumm TRIRARTTUNITNARDY



NIAKUIN A A6LATIZRRIALSENaUNILAS

1. 289ATITHRIALTENAUNILAT
a o v
1.1 N15AFERUTNITULDN

AIN35789 AOAC 40.1.03, 1995

aunsou

1. WALEN

2. Hot plate

3. fnensziiinansae
2. Tngapaaidy

5. FRUANSAN

A6N19INARAY
tdsimdnfinansufiombendn Geduniswiluminn figuugll 550 °C 1l

] 1 v ' v
waszune 2 dalue aunssadnminasn wdatiuinunwin

o o

2. ginsaatingldasluboenssiiiasssunng 3-5 nfy Sael Yuiindautn
3. naaR AT antiesauusat 19 im et el uaeuiatiannady uas

T I A adk. . S
inznunwatlesiunisiansyanadialiinanabeu

4. 93tn8A9L19AILUAT Hot plate Wadhean Aat 7 WnszAuANsaulung

v o ' :// d”b ° v o al/ v as
wnludideeng (Tuneuiisiesinlugaaniu) aunssiaenludivanady

'
a

5. wihaeildmetaiitad ldlueumn wndetwiiguugi 550 °C aundnay

Y v o =]
1BEnda19v5awnn

6. Wtusheteeninldfeuniey 1 dalua udaheenanslulagapaniy

|
<4 1

AUAIAL tWeren 7 anguuitesaedtadlivinfugumpiivies

v

1 v
7. Farnuuneaetnadn tunnuiviin

8. AuanuFannuin

UNvauue (%) = wutniudin x 100

v
UINUNFAIBEN
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1.2 n153tAsIzRsunueiale

AMN35989 AOAC 40.1.07, 1995

ainso

1. LRTKAN

2. fauaNsaL

3. Fibertec system

4. Crucible (Fritted crucible-porosity ; coarse 40-60 um)

a

. Hot plate

6. nmauzldnsansiulé

A5LAd

1. ansavanansadasadindu 0.128 ua/dns
2. lnpenlansenlamdndy 0.223 lua/@ns

3. 1BU-20NNI1UEA

4. axdlpu

28N15PaD9

a

v v
1 itlafentsiuauiussuy reflux WiNeas luasa9ussunns 1-2 aRssiauny

a a L3

TAaINGLATD

' 12
ar

2,
: o o d‘ Il o 1 cJ a o o ] 5
3. TN MINNULUUBUIBIAIBENINUARZIBEARIUIL 1 TN 1daalu crucible
v s ' IS ar (R4 2.0 o o o [l
4. ﬂ']ﬁl’J@‘El’NZJlE‘N’WNi‘IJNHQQﬂ'J’]ﬁ‘@El@Z 5 ’L‘M‘Vl’]ﬂ’]ﬁ‘@ﬂﬂl‘ﬂNu@‘ﬂﬂ"ﬂﬂﬂ'}ﬂﬂ’N

ABAUWIHIILATIZT

|
s a

5. 974 crucible aalutaana1usulEe crucible lulAsasngauaindounannseu
funAuaanliidng
6. wunsadayiaseudndu 0.128 Ta/@ns d1uau 150 sdams hnasly
ABANINIIAN UL
o < o dll v o a
7. 64 WU-BNNIUBA 21U 2-3 Nem eilastunisiianes
8. Untwrrealidauses whiaGuliinnubeuswmen duilunan 30 wh

- o a o i ¥ . vo v .
9. neasleeaauAulanu A UULY vacuum fnseslsieanlild pressure g9t
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10. ANMeunTeu 3 A% afazissaunns 30 TaRART NTaIaLLH
1. wulawenlaasanladidindy 0223 Twa/@ns 3u 150 Saaams o

1 < as o
iupanunsatayze

1
g

12,11 crucible aananniareIngdauanadianneu Tael¥ crucible holder

13. a19Mezdlnuetination 3 AN ANAT 25 NaRasns

14,97 crucible llauudialufieuss$an Hgoumnil 100 °C Wuatuus 4ot

Y

v
v o

Il 5 7 ' v
vieauRguuuiitszinn 130 °C w2 dalua Aalidululogaadiady faiimin
tuninuwmindlgidu w1

a

15. 11 crucible lunlumneuiiguugiitlszanm 550 °C wwtlszanm 3 4alug

U

udafaliidululnganudy daimin tuiinimind i wo

Wunadiels (%) = (WI-w2) x 100

W
e Wi = Us110u984 crude fiber fudn
w2 = U U8B MUADNAIANNFLEN

w = UINUNAIBLN
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1.3 msaaszndTunulasy

AIN35989 AOAC 40.1.05, 1995

alnso

1. 29ANUNANTWA 250 HadAmT
2 Tm@)mm’mfn”u

3. Soxhlet extraction apparatus
4. Condenser

5. Thimble

A5LAH

1. ilasaendines

ABN1TNARDY

a

1. auanfiunanlufeuiiguugii 100 °C Waan 1 dalue Fnliiduly
laganridu uadainmin

2. Fainatnsulivasuunszansnses idaedneldaly Thimole ARIALY
Thimble Lﬁ@ﬂmﬁuiaﬂﬁﬁqﬁm:mwﬂmgnﬁf;@fjwimﬂmq

3.1d Thimble a1lu extraction tube uazsadiniy Condenser

4 ntlinsdes@med aalumafunamszunns 200 Hadans

5. WowmWiraudeu Muarlunsainlaiutsznnn 16 dalu

6 .Lﬁ'@muLfmm%ﬁqﬁﬁmmiﬂwﬁ@muqﬁ 100 °C haoan 1 dalug edlunns
ilinsdesdmefluaaafiunauszive f«mmfuﬁﬂﬁ@uluim@mmm%wu

< o

af/ 0" o e 0,/ o o ld‘ v a (=3 o
7. BIUNNUNUIA LLa‘zmmmu’munmmiwuﬂm IﬂﬂﬂﬂLﬂULﬂﬂﬁ‘L‘ﬂum

Wunalniy (%) = (dwdnaanseslasiv - dviwinaaauls ) < 100

TUNNALEN
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2. 3miﬁ$ﬁ1ﬁmmsm5’mq°lu°l,u
2.1 Yincunaalsvag wazualsnuess

iudaealuiaiszes V3, R1, R3 way R5 1e9damaesiusidoclug 60 Seszge

Q

'

109 3 : V3 luszazneunulalon ang 26 S, szorBuesnaen : R1 818 36 94, sveizi
Aadln: R3 81y 57 du warsrezduiamdn RS 18 70 Fu FansiimsisinFun
Aaalsilas uazualsiivess 1433909 Yoshida (1976) fasialus

2.1 1FaMatiafmands o 0.5 nf ualulnsaualiluisasiden anaset1ebqe
80% acetone 20 mL

2.12(1?@&@’805’3?;11,53‘:@\3 Bucher funnel nszm1N$®Y Whatman No.1 A8t i G
acetone Aulaf@ToUuNTzAMNTR

2.1.33ua9ara a9l Flask wazdfuiliunnséiag acetone T volumetric flask 4
16 50 mL

2.1 4undaf N saanauLas (Absorbance) fiAMNE19ARY 663  wiluins
(Chlorophyll A), 645 w1 luiumg (Chlorophyll B) waz 470 w1luums (Carotinoid) #a¢
Lﬂ?mmﬂﬂ‘imivﬁmﬁmﬂﬁfLﬁﬂhtﬁﬂuﬁumﬁia:@ﬁﬂl,l,uaqﬁ 291% acetone 80%

2.1.5A14904AN Chlorophyll A, Chlorophyll B, Carotinoid wazi/33104 Chlorophyll

A:B ratio
ARTNITAUITU
Chlorophyll A = (12.81*A663) — (2.81*A645)
Chlorophyll B = (20.13*A645) - (5.03*A663)
Carotinoid = ((1000*A471) — (3.27*Chl a) — (104*Chl b))/229
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