Abdullah Z, Khan MA, Flowers TJ. 2002. Causes of sterility in rice under salinity stress
Prospectsfor Saline Agriculture, ed. Ahmad R., M K.A., pp. 177-87

Agastian p, Kingsley SJ, Vivekanandan M. 2000. Effect of salinity on photosynthesis and
biochemical characteristics in mulberry genotypes. Photosynthetica 38: 287-90

Aldesuquy HS. 1998. Effect of seawater salinity and gibberllic acid on abscisic acid,
amino acids and water-use efficiency of wheat plants. Agrochimica 42: 147-57

Arfan M, Athar HR, Ashraf M. 2007. Does exogenous application of salicylic acid through
the rooting medium modulate growth and photosynthetic capacity in differently
adapted spring wheat cultivars under salt stress? Journal of Plant Physiology 164:
685-94

Babu R, Nair SK, Prasanna BM, Gupta HS. 2004. Integrating marker assisted selection in
crop breedingprospects and challenges. Current Science 87: 607-19

Ball MC, Munns R. 1992. Plant responses to salinity under elevated atmospheric
concentrations of C 02 Australian Journal of Botany 40: 515-25

Beck R. 1999. Soil Analysis Handbook of Reference Methods Soil and Plant Analysis
pp. 247. Council, Inc. CRC Press, USA

Bernstein L. 1975. Effect of salinity and sodicity on plant growth. Annual Review of
Phytopathology 13: 295-312

Berry JA, Dowton WJS. 1982. Photosynthesis: development, carbon metabolism and
plant productivity Environment regulation ofphotosynthesis, pp. 263-343. New
York: Acadamic Press

Blum A. 2005. Drought resistance, water-use efficiency, and yield potential: Are they
compatible, dissonant, or mutually exclusive? Australian Journal ofAgricultural
Research 56: 1159-68

Bohnert HJ, Jensen RG. 1996. Strategies for engineering waterstress tolerance in plants.
Trends in Biotechnology 14: 89-97

Botia p, Navarro JM, Cerda A, V. M. 2005. Yield and fruit quality of two melon cultivars
irrigated with saline water at different stages of development. European Journal of
Agronomy 23: 243-53

Bower CA, Wilcox LV. 1965. Soluble salts. American Society of Agronomy Inc.: USA. 933-
51 pp.

Cha-um , Charoenpanich A, Roytrakul , Kirdmanee c. 2009. Sugar accumulation,
photosynthesis and growth of two indica rice varieties in response to salt stress. Acta
Physiol Plant 3 477-86



141

Chartzoulakis K, Klapaki G. 2000. Response of two green house pepper hybrids to NaCl
salinity during different growth stages. Scientica Horticulturae 86

Chartzoulakis KS. 1994. Photosynthesis, water relations and leaf growth of cucumber
exposed to salt stress. Scientica Horticulturae 59: 27-35

Cramer GR, Nowak RS. 1992. Supplemental manganese improves the relative growth,
net assimilation and photosynthetic rates of salt-stressed barley. Journal of Plant
Physiology 84: 600-05

Dajic Z. 2006. Salt Stress Physiology and Molecular Biology of Stress Tolerance in
Plants, ed. KVM Rao, Raghavendra, A. . and Reddy, K. J, pp. 41-99

Davies WJ, Kudoyarova G, Hartung . 2005. Long-distance ABA signaling and Its relation
to other signaling pathways in the detection of soil drying and the mediation of the
plant's response to drought. Journal of Plant Growth Regulation 24: 285-95

Delauney AJ, Verma DPS. 1993. Proline biosynthesis and osmoregulation in plants.
Plant Journal 4: 215-23

Eckardt NA. 2009. A new chlorophyll degradation pathway. Plant Cell 21: 700

FAO. FAO Land and Plant Nutrition Management Service. 2014.
http://www .fao.org/ag/agl/agll/spush.02 January 2014.

Farquhar GD, Sharkey TD. 1982. stomatal conductance and photosynthesis. Annual
Review of Plant Physiology 33: 317-45

Flowers TJ, Troke PF, Yeo AR. 1997. The mechanism of salt tolerance in halophytes.
Annual Review of Plant Physiology 28: 89-121

Flowers TJ, Yeo AR. 1998. lon relation of salt tolerance. Solute transport in plant cells
and tissues, ed. DA Baker, Flail J. L., pp. 934-413: Longman Scientific and Technical

Fricke , Akhiyarova G, Veselov D, Kudoyarova G. 2004. Rapid and tissue-Specific
changes in ABA and in growth rate response to salinity in barley leaves. Journal of
Experimental Botany 55: 1115-23

Fricke , Peters . 2002. The biophysics of leaf growth in salt-stressed barley. A study
at the cell level. Plant Physiology 129: 374-88

Glenn EP, Brown JJ, Blumwald E. 1999. Salt tolerance and crop potential of halophytes.
Critical Review of Plant Science 18: 227-55

Gong JM, Fie p, Qian Q, Shen LS, Zhu LH, Chen SY. 1999. Identification of salt-tolerance
QTL in rice (Oryza sativa L.). Chinese Science Bulletin 44: 68-71

Graaff VD, Patterson R. "Explaining the Mysteries of Salinity, SAR, and ESP in on-site
practice.”". 2001. http://www .lanfixlabs.com.au/papers/p47-mysteries.pdf.

Grantz DA, Assmann SM. 1991. stom atal response to blue light: Water use efficiency in

sugarcane and soybean. Plant Cell and Environment 14: 683-90


http://www.fao.org/ag/agl/agll/spush.02
http://www.lanfixlabs.com.au/papers/p47-mysteries.pdf

142

Gregorio GB, Senadhira , Mendoza RD. 1997. Screening rice for salinity tolerance. IRRI
Discussion Paper Series No. 22, pp. 2-23: International Rice Research Institute, Manila,
Philippines

Hasegawa PM, Bressan RA, Zhu JK, Bohnert HJ. 2000. Plant cellular and molecular
responses to high salinity. Annual Review of Plant Physiology and Plant Molecular
Biology 51: 463-99

Hernandez JA, Olmos E, Corpas FJ, Sevilla F, del Rio LA. 1995. Salt-induced oxidative
stress in chloroplasts of pea plants. Plant Science 105: 151-67

Holt NE, Fleming GR, Niyogi KK. 2004. Toward an understanding of the mechanism of
nonphotochemical quenching in green plants. Biochemistry 43: 8281-89

Horton P, Ruban AV, Walters RG. 1996. Annual Review Plant Physiology. Plant
Molecular. Biology: 655-84

Hu Y, Burucs Z, Tucher , Schmidhalter . 2007. Short-term effects of drought and
salinity on mineral nutrient distribution along growing leaves of maize seedlings.
Environmental and Experimental Botany. 60: 268-75

Iwasaki T, Saito Y, Harada E, Kasai M, Shoj iK, Miyao M, Yamamoto N. 1997. Cloning of
cDNA encoding the rice 22 kDA protein of Photosystem 1L (PS IllI-S) and analysis of light
induced expression of the gene. Gene 185: 223-29

lyengar ERR, Reddy MP. 1996. Photosynthesis in highly salt tolerant plants Elandbook
ofphotosynthesis, ed. M Pesserkali, pp. 897-909. Marshal Dekar, Baten Rose, USA

Jackson ML. 1958. Soil chemical analysis. New York: Prestige - Hall, Inc. 498 pp.

James PS, Juan CM. 2010. Salinity Tolerance and Leaf Water Use Efficiency in Citrus.
Journal of the American Societyfor Elorticultural Science 135: 33-39

James RA, Rivelli AR, Munns R, Caemmerer VS. 2002. Factors affecting C 0 2assimilation,
leaf injury and growth in salt-stressed durum wheat, Functional. Plant Biology 29:
1393-403

Jansson . 1994. The light-harvesting chlorophyll a/b-binding proteins. Acta Biochim
Biophys 1184: 1-19

Jones HG. 1973. Moderate-term water stresses and associated changes in some
photosynthetic parameters in cotton. New Phytologist 72: 1095-105

Jurgens SK, Johnson RR, Boyer JS. 1978. Dry matter production and translocation in
maize subject to drought during grain fill. Agronomy Journal 70: 679-82

Kanjoo V, Jearakongman , Punyawaew K, Siangliw LJ, Siangliw M, Vanavichit A, Toojinda
T. 2011. Co-location of quantitative trait loci for drought and salinity tolerance in rice.

Thai Journal of Genetics 4: 126-38



143

Karim MA, Nawata E, Shigenaga . 1993. Effect of salinity and temperature on yield,
mineral ion concentrations and physiology hexaploid triticale (X Triticosecale
Wittmock). Japanese Journal of Crop Science 62: 419-28

Kennedy BF, Fillippis DL. 1999. Physiological and oxidative response to NaCl of the salt
tolerant Qrevillea ilicifolia and the salt sensitive Grevillea arenario. Journal of Plant
Physiology 155: 746-54

Keutgen AJ, Pawelzik E. 2009. Impacts of NaCl stress on plant growth and mineral
nutrient assimilation in two cultivars of strawberry. Environmental and Experimental
Botany 65: 170-76

Khan HA, Pervez MA, Ayub CM, Ziaf K, Balai RM, Shahid MA, Akhtar N. 2009. Hormonal
priming alleviates salt stress in hot pepper (Capsicum annuum L). Soil and
Environmental 28: 130 - 35

Khan MSA, Hamid A, Salahuddin ABM, Quasem A, Karim MA. 1997. Effect of sodium
chloride on growth, photosynthesis and mineral ions accumulation of different types
of rice (Oryza sativa L). Journal of Agronomy and Crop Science. 179: 149 -61

Khatun , Flowers TJ. 1995. Effects of salinity on seed set in rice. Plant Cell
Environmental and Experimental Botany 18: 61-67

Kim , Sandusky p, Bowlby NR, Aebersold R, Green BR, Vlahakis , Yocum CF, Pichersky
E. 1992. Characterization of a spinach psbS CUNA encoding the 22 kDa protein of
Photosystem Il. FEBS Letters 314: 67-71

Kiss AZ, Ruban A.V., Horton p. 2008. The PsbS Protein Controls the Organization of the
Photosysteml!l Antenna in Higher Plant Thylakoid Membranes. The Journal Of
Biological Chemistry 283: 3972-78

Kositsup B, Kasemsap p, Thanisawanyangkura , Chairungsee N, Satakhun
Teerawatanasuk K, Ameglio T, Thaller p. 2010. Effect of leaf age and position on light-
saturated C0O2 assimilation rate, photosynthetic capacity, and stomatal conductance
in rubber trees. Photosynthetica 48: 67-78

Kosma DK, Bourdenx B, Bernard A, Parsons EP, Lu , Joube's J, Jenks MA. 2009. The
impact of water deficiency on leaf cuticle lipids of Arabidopsis. Plant Physiology 151:
1918-29

Koyama ML, Levesley A, Koebner RMD, Flower TJ, Yeo AR. 2001. Quantitative trait loci
for component physiological traits determining salt tolerance in rice. Plant Physiology
125: 406-22

Kurban H, Saneoka H, Nehira K, Adilia R, Premachandra GS, Fujita K. 1999. Effect of
salinity on growth, photosynthesis and mineral composition in leguminous plant

Alhagi pseudoalhagi (Bieb.). Soil Science and Plant Nutrition 45: 851-62



144

Lakshmi A, Ramanjulu , Veeranjaneyulu K, Sudhakar €. 1996. Effect of NaCl on
photosynthesis parameters in two cultivars of mulberry. Photosynthetica 32: 285-89

Lauchli A, Grattan SR. 2007. Advances in Molecular Breeding Toward Drought and Salt
Tolerant Crops Plant growth and development under salinity stress, pp. 1-32

Lee SY, Ahn JH, Cha YS, Yun DW, Lee MC, Ko JC, Lee KS, Eun MY. 2007. Mapping QTLs
related to salinity tolerance of rice at the young seedling

stage. Plant Breeding 126: 43-46

Li XP, Bjorkman O, Shih C, Grossman AR, Rosenquist M, Jansson , Niyogi KK. 2000. A
pigment-binding protein essential for regulation of photosynthetic light harvesting.
Nature 403: 391-95

Li XP, Phippard A, Pasari J, K.K. N. 2002. structure-function analysis of photosystem |
subunit (PsbS) in vivo. Functional Plant Biology 29: 1131-39

Lilley J, Ludlow M, McCouch , O'Toole JC. 1996. Locating QTL for osmotic adjustment
and dehydration tolerance in rice. Journal of Experimental Botany 47: 1427-36

Lin cc, Hsu YT, Kao CH. 2002. The effect of NaCl on proline accumulation in rice leaves.
Journal of Plant Growth Regulation 36: 275-85

Lippert K, Galinski EA. 1992. Enzyme stabilization by ecotine-type compatible solutes:
protection against heating, freezing and drying. Applied Microbiology and
Biotechnology 37: 61-65

Liu R, Xu YH, Jiang sc, Lu KL, Lu YF, Feng XJ, z, Liang , Yu YT, Wang XF, Zhang DP.
Light-harvesting chlorophyll a/b-binding proteins, positively involved in abscisic acid
signalling, require a transcription repressor, WRKY40, to balance their function. 2013.
http://ixb.oxfordiournals.org/content/earlv/2013/09/26/ixb.ert307,full,pdf+html.25
December 2013.

Lutts , Kinet JM, Bouharmont J. 1995. Changes in plant response to NaCl during
Development of rice (Oryza sative L.) varieties differing in salinity resistance. Journal
of Experimental Botany 46: 1843-52

Maas EV, Poss JA. 1989. Salt sensitivity of cowpea at various growth stages. Irrigation
Science 10: 313-20

Maas EV, Poss JA, Hoffman GJ. 1986. Salinity sensitivity of sorghum at three growth
stages. lIrrigation Science 7: 1-11

Maribel L, Sese D, Tobita . 2000. Effects of salinity on sodium content and
Photosynthetic responses of rice seedlings differing in salt tolerance. Journal of Plant

Physiology 157: 54-48


http://ixb.oxfordiournals.org/content/earlv/2013/09/26/ixb.ert307,_full,_pdf+html.25

145

Meloni DA, Oliva MA, Ruiz HA, Martinez CA. 2001. Contribution of proline and inorganic
solutes to osmotic adjustment in cotton under salt stress. Journal of Plant Nutrition
24: 599 612

Mohammad M, Shibli R, Ajouni M, Nimri L. 1998. Tomato root and shoot responses to
salt stress under different levels of phosphorus nutrition. Journal of Plant Nutrition
21: 1667-80

Munns R. 2002a. Comparative physiology of salt and water stress. Plant Cell
Environment 25: 239-50

Munns R. 2002b. Salinity, growth and phytohormones Salinity: Environment - Plants -
Molecules, pp. 271-90. Dordrecht: Kluwer Academ ic

Munns R. 2005. Genes and salt tolerance: bringing them together. New Phytologist 167:
645-63

Munns R, James RA, Lauchli A. 2006. Approaches to increasing the salt tolerance of
wheat and other cereals. Journal of Experimental Botany 57: 1025-43

Munns R, Termaat A. 1986. Whole plant responses to salinity. Australian Journal of
Plant Physiology 13: 143-60

Munns R, Tester M. 2008. Mechanisms of salinity tolerance. Annual Review of Plant
Biology 59: 651-81

Nagy Z, Galiba G. 1995. Drought and salt tolerance are not necessarily linked: a study on
wheat varieties differing in drought tolerance under consecutive water and salinity
stresses.Journal of Plant Physiol 145: 168-74

Niyogi KK. 1999. Annual Review Plant Physiology. Plant Molecular Biology 50: 333-59

Niyogi KK, Li XP, Rosenberg V, Jung HS. 2004. Is PsbS the site of non-photochemical
quenching in photosynthesis? Journal of Experimental Botany 56: 375-82

Noreen Z, Ashraf M, Akram NA. 2010. Salt-induced modulation in some key gas
exchange characteristics and ionic relations in pea (Pisum sativum L.) and their use as
selection criteria. Crop and Pasture Science 61: 369-78

Nuccio ML, Rhodes D, McNeil SD, Hanson AD. 1999. Metabolic engineering of plants for
osmotic stress resistance. Current Opinion in Plant Biology 2: 128-34

Papp JC, Ball MC, Terry N. 1983. . A comparative study of the effects of NaCl salinity on
respiration, photosynthesis and leaf extension growth in Beta vulgaris (sugar beet).
Plant Cell and Environment 6: 675-77

Parida AK, Das AB. 2005. Salt tolerance and salinity effects on plants: a review.

Ecotoxicology and Environmental Safety 60: 324-49



146

Passioura JB, Munns R. 2000. Rapid environmental changes that affect leaf water Status
induce transient surges or pauses in leaf expansion rate. Australian Journal of Plant
Physiology 27: 941-48

Pearson GA, Ayers AD. 1996. Relative salt tolerance of rice during germination and early
seedling development. Journal of Soil Science 102: 151-56

Pfaffl MW. 2001. A new mathematical model for relative quantification in real-time RT-
PcR. Nucleic Acids Research 29: 2002-07

Popova LP, Stoinova ZG, Maslenkova IT. 1995. Involvement of abscisic acid in
photosynthetic process in Hordeum vulgare L during salinity stress. Journal of Plant
Growth Regulation 14: 211-18

Rajesh A, Arumugam R, Venkatesalu V. 1998. Growth and photosynthetic characterics of
Ceriops roxburghiana under NaCl stress. Photosynthetica 35: 285-87

Reddy MP, Vora AB. 1986. Changes in pigment composition, Hill reaction activity and
saccharides metabolism in bajra (Pennisetum typhoides S&H) leaves under NacCl
salinity. Photosynthica 20: 50-55

Rengasamy p. 2002. Transient salinity and subsoil constraints to dryland farming in
Australian sodic soils: an overview. Australian Journal of Experimental Agriculture 42:
351-61

Rodrigues FA, Vale FXR, Korndorfer GH, Prabhu AS, Datnoff LE, Oliveira AMA, Zambolim
L. 2003. Influence of silicon on sheath blight of rice in Brazil. Crop Protection 22: 23-
29

Romero L, Belakbir A, Ragala L, Ruiz JM. 1997. Response of plant yield and leaf pigments
to saline conditions: effectiveness of different rootstocks in melon plants (Cucumis
melo L.). Journal Plant Nutrition Soil Science 43: 855-62

Romeroaranda R, Soria T, Cuartero J. 2001. Tomato plant-water uptake and plant-water
relationships under saline growth conditions. Plant Science 160: 265-72

Sairam RK, Tyagi A. 2004. Physiology and molecular biology of salinity stress tolerance in
plants. Current Science 86: 407-12

Sharma PK, Hall DO. 1991. Interaction of salt stress and photoinhibition on
photosynthesis in barley and sorghum. Journal of Plant Physiology 138: 614-19

Shereen A, Ansari RU, Yasmin , Raza , Mumtaz , Khan MA, Mujtaba SM. 2007.
Physiological responses of rice (Oryza Sativa L.) to saline stress. Pakistan Journal of
Botany 39: 2527-34

Siangliw JL, Jongdeeb B, Pantuwanc G, Toojindaa T. 2007. Developing KDML105
Backcross Introgression Lines Using Marker-Assisted Selection for QTLs Associated

with Drought Tolerance in Rice. ScienceAsia 33: 207-14



147

Sibole JV, Montera E, Cabot C, Poschenrieder C, Barcelo J. 1998. Role of sodium in the
ABA-mediated long-term growth response of bean to salt stress. Physiologia
Plontorum 104: 299-305

Singh SK, Sharma HC, Goswami AM, Datta SP, Singh SP. 2000. vitro growth and leaf
composition of grapevine cultivars as affected by sodium chloride. Journal of Plant
Biology 43: 283-86

stuber CW. 1995. Mapping and manipulating quantitative trait in Maize. Trends Genetics
11: 477-81

Sultana N, ikeda T., Itoh R. 1999. Effect of NaCl salinity on photosynthesis and dry
matter accumulation in developing rice grains. Environmental and Experimental
Botany 42: 211-20

Taiz L, Zeiger E. 2006. Plant Physiology. Massachusetts: Sinaure Associate.

Termaat A, Passioura JB, Munns R. 1985. Shoot turgor does not limit shoot growth of
NaCl-affected wheat and barley. Plant Physiology 77: 869-72

Tester M, Davenport R. 2003. Mechanism of salinity tolerance: Na tolerance and Na
transport in higher plants. Annals of Botany 91: 503-27

Thikart P, Kowanij , Selanan T, Vajrabhaya M, Bangyeekhun T, Chadchawan . 2005.
Genetic variation and stress tolerance of somaclonal variegated rice and its original
cultivar. Journal of Scientific Research Chulalongkorn University 30: 63-75

Thomas JC, McElwain EF, Bohnert HJ. 1992. Convergent induction of osmotic stress-
responses. Plant Physiology 100: 416-23

Tikkanen M, Grieco M, Kangasjarvi , Aro E. 2010. Thylakoid Protein Phosphorylation in
Higher Plant Chloroplasts Optimizes Electron Transfer under Fluctuating Light. Plant
Physiology 152: 723-35

Toojinda T, Siangliw JL, Punyawaew K, and Kanjoo V. 2011. Development of single QTL
near isogenic lines (NILs) of KDML105 for drought tolerance, National Center for
Genetic Engineering and Biotechnology, NSTDA

Tuong TP, Bouman BAM. 2003. Rice production in water-scarce environments " Water
Productivity in Agriculture: Limits and Opportunitiesfor Improvement”, ed. RB J.
Kijne, and D. Molden, pp. 53-67. Wallingford, UK: CAB International

USDA-ARS. Research Databases. Bibliography on Salt Tolerance. 2013.
http.7/www .ars.usda.gov/Services/docs.htm?docid=8908.10 December 2013.

Vaidyanathan R, Kuruvilla , Thomas G. 1999. Characterization and expression pattern of
an abscisic acid and osmotic stress responsive gene from rice. Plant Science 140: 21-

30


http://www.ars.usda.gov/Services/docs.htm?docid=8908.10

148

W allbraun M, Kim , Green BR, Piechulla B, Pichersky E. 1994. Nucleotide sequence of a
tomato psbS gene. Plant Physiology 106: 1703-04
Wedel N, Klein R, Ljungberg , Andersson B, Herrmann RG. 1992. The single-copy gene
psbS codes for a phylogenetically intriguing 22 kDa polypeptide of Photosystem Il
FEBS Letters 314: 61-66
Weinberg R, Shannon MC. 1998. Vigor and salt tolerance in 3 lines of tall wheat grass.
Physiologia Plantarum 73: 232-37
Wilson ¢, Lesch SM, Grieve CM. 2000. Growth stage modulates salinity tolerance of New
Zealand spinach (Tetragonia tetragonioides, Pall) and Red Orach (Atriplex hortensis
L). Annals of Botany 85: 501-09
Wyrich R, Dressen , Brockmann , streubel M, Chang C, Qiang D, Paterson AH, Westhoff
p. 1998. The molecular basis of C4 photosynthesis in sorghum: isolation,
characterization and RFLP mapping of esophyll- and bundlesheath-specificcDNAs
obtained by differential screening. Plant Molecular Biology 37: 319-35
Yamamoto HY. 1979. Biochemistry of the violaxanthin cycle in higher plants. Pure and
Applied Chemistry 51: 639-48
Yeo AR, Capron SJM, Flowers TJ. 1985. The effect of salinity upon photosynthesis in rice
(Oryza sativa L): Gas exchange by individual leaves relation to their salt content.
Journal of Experimental Botany 36: 1240-48
Yeo AR, Flowers TJ. 1983. Varietal differences in the toxicity of sodium ions in rice
leaves. Journal of Plant Physiology 59: 189-95
Zeng L, Shannon MC. 2000a. Effects of Salinity on Grain Yield and Yield Components of
Rice at Different Seeding Densities. Agronomy Journal 92: 418-23
Zeng L, Shannon MC. 2000b. Salinity effects on seedling growth and yield components
of rice. Crop Science 40: 996-1003
Zhang J, Zheng HG, Aarti A, Pantuwan G, Nguyen TT, Tripathy JN, Sarial AK, Robin ,
Babu RC, Nguyen BD, Sarkarung , Blum A, Nguyen HT. 2001. Locating genomic
regions associated with components of drought resistance in rice: comparative
mapping within and across species. Theoretical and Applied Genetics 103: 19-29
Zhu J-K. 2001. Plant salt tolerance. Trends in Plant Science 6: 66-71
Zhu J-K. 2002. Salt and drought stress signal transduction in plants. Annual Review of
Plant Biology 53: 247-73
. 2557. http://brrd.in.th/rkb/index.php.htm 20 2557.
2550-2553. 2553.
http://vvww.dft.moc.go.th/leveldFrame.3sp?sPage=the_files/$$8/leyeld/

Yc46.htmandleveld=21 2 2553.


http://brrd.in.th/rkb/index.php.htm
http://vvww.dft._moc.go.th/level4Frame.3sp?sPage=the_files/$$8/leyel4/

149

! . 2557.
http://www .ldd.go.th/PMQA/2553/Manual/OSD-03.pdf 10 2557.
. 2541.
, Jonaliza L. Siangliw, s . 2555. Development

of Single QTL near Isogenic line (NILs) of KDML105 drought tolerance,

, , . 2556.
1 (Oryzo sativa L). ThaiJournal of
Genetics 6: 30-35
. 2553,
184 pp.
. 2540.
. 2554,
Oryza sativa L.
2555.
http://www .bangsaiagro,com/formula.aspx 30 2555.
. 2532.
22: 141-53
. 2539,
. 2543,

Glycine max (L.) Merrill .5 .35


http://www.ldd.go.th/PMQA/2553/Manual/OSD-03.pdf
http://www.bangsaiagro,com/formula.aspx

FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



151

FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



1.1

1.2

1.3

1.4

1.3.1

1.3.2

1.3.3

1.4.1

1.4.2
02

1.4.3

pH ( , 2557)

pH
pH meter
50 . 100
25
pH
pH 7.0 (Standard buffer Solution)
pH 4.0 (Standard buffer Solution)
pH 10.0 (Standard buffer Solution)
pH
pH 2 = 1:1(-1 ) 20
20 . 30
30
pH pH meter
pH pH meter
(C02 ' pH
pH pH meter

Standard buffer solution 7.0 4.0 pH 7.0 4.0



1.4.4 pH
10.0
1.4.5 pH meter
electrode
1.4.6 electrode
1.5
pH

7.5
Stand by

electrode

pHwater, 1:1

< 3.5
35 - 4.4
4.5 - 5.0
5.1 - 5%
5.6 - 6.0
6.1 - 6.5
6.6 - 7.3
7.4 - 7.8
7.9 - 8.4
8.5 - 9.0

Standard buffer solution 7.0

electrode



2. EC (
2.1 EC
- 600 1,000
- spatula
- (Baroid
- Electrical Conductivity
- 40
- 25
2.2 EC
- 0.01 M KCI
0.7456
25 °C 1.412 ds m 1
- 0.1 M KCI :
7.456
25 C 12.88 ds m 1
2.3 EC
2.3.1
20
2.3.2 EC

KCI 0.01 M 0.1 M

Conductivity meter 25 °C

) ( , 2557)
Press)
meter
KCI ( 110 oC 3
i
KCI ( no 0C 3
s
=1:5 4
30 30

Electrical Conductivity meter

(cell constant)

= 1.412 ds m 1

Electrical

12.88 ds m 1

40



2.4

2% 10C
25 0C
ECH5 = ECV[I + 0.02(t - 25)]
EC25 = 25 °c
ECt = t °c
t = (°C)
2.5
-1 EC 25 C
ds/m
0 -2
2 -4 sensitive
4 -8
8 - 16
>16

: (Beck 1999, Bower Wilcox 1965, Jackson 1958)



: (Graaff

2.6

EC

2 %

<0.15

0.16 - 0.30

0.31 - 0.60

0.61 -

1.20

>1.20

25 °c

/(

<0.17

0.18 -

0.36 -

Q6=

>1.50

Patterson 2001)

0.35

0.75

1.50

<0.25

0.26 -

0.46 -

0.91 -

>1.75

0.45

0.90

1.75

<0.30

0.31 - 0.60
0.61 - 1.15
1.16 - 2.30

>2.30

1:5

<0.40

0.41 - 0.80

0.81 -

1.60

1.61 - 3.20

>3.20



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



3. RNA
RNA Extraction Buffer 100 M Tris pH 9.0
100 mM Nad
20 mM EDTA
1.0% (w/v) Lauryl sarcosinate
0.1% (v/v) 2-mercaptoethanol
0.1% (v/v) DEPC (diethyl pyrrocarbonate)
TE Buffer 10 mM Tris base (pH 8.0)
1mM EDTA (pH 8.0)
DEPC-treated TE Buffer 10 mM Tris base (pH 8.0)
1 mM EDTA (pH 8.0)
0.1% (v/v) DEPC
DEPC -treated W ater 0.1% (v/v) DEPC
W ater
5X TBE (1000 ml) 54 g Tris base
27.5 g Boric acid
20 m1 EDTA (pH 8.0) (0.5 M)
DNA/RNA loading dye 30% (v/v) Glycerol in water

0.25% (w/v) Bromophenol bule

0.25% (w/v) Xylene cyanol
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4. Phenol : Chlorofrom ;isoamyl alcohol (25:24:1) (v/v)
4.1 phenol phenol 65 °c
hydroxyquinoline (final concentration)
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4.2 1M Tris-HCL pH 8 phenol
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phenol Tris
4.3 1M Tris-HCI pH 8 phenol
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10 ml isoamyl alcohol 10 m|
4.6 phenol 3.4 Chlorofrom : isoamyl
alcohol 3.5 1:1
4.7 phenol :chlorofrom : isoamyl alcohol 25:24:1 (v/v)
500 ml
4.8 phenol :chlorofrom :isoamyl alcohol 3.7 0.1

M Tris
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5. RNA Hot Phenol Thikart (2005)

5.1 RNA extraction buffer 500 ul phenol :chlorofrom
isoamyl alcohol 3 500 1 B-mercaptoethanol 0.5 1

microcentrifuge Dry bath 80 °c

5.2
RNase ( )

5.3 microcentrifuge

5.4 4.1 microcentrifuge 4.3

5.5 4 °c 14,000 10

5.6 (supernatant) microcentrifuge

phenol : chlorofrom : isoamyl alcohol 3
5.7 4 C 14,000 10
5.8 (supernatant) microcentrifuge
absolute ethanol 2
-20 °c 30
5.9 4 °c 14,000 10

80% ethanol

5.10 DEPC-treated TE buffer 160 ul
5.11 LiCl2 40 pi -20 C 18 '
5.12 4 C 14,000 10

80% ethanol

5.13 DEPC-treated TE buffer 20 pi

5.14 RNA -20 °c
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6. DNA DNAase |
6.1 DNA
- Total RNA 20 pg
- DNase | buffer 1X
- DNase (RNase-free) 10
- DEPC-treated water up to 50 pi
37 °c 1
6.2 RNA 4 DEPC-treated water 100 pi
phenol :chlorofrom :isoamyl alcohol 3 150 pi
6.3 4 °c 14,000 10
6.4 (supernatant) microcentrifuge
3M sodium acetate 1 10
Isopropanal alcohol 0.6
-80 °c 30
6.5 4 C 14,000 10
80% ethanol
6.6 DEPC-treated TE buffer 10 pi
7. cDNA iScript™ Reverse transcription Supermix
for RT-qPCR
7.1 cDNA
- 5X iScript reverse transcription supermix 2  pg
- RNA template variable pi

- Nuclease-free water variable pi

-Total Volume 20 pi

7.2 RNA DNA DNAase i 5

RNA cDNA

7.3

7.3.1 priming 5 25 C
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7.3.2 reverse transcription 30 42 °c
7.3.3 RT inactivation 5 85 °c
7.4 CDNA PCR
8. pairwise sequence alignment Chlorophyll a-b binding protein

(Psbsl)

CLUSTAL 2.1 multiple sequence alignment

gi 1115441298 86-892
60

0s01t0869800-01
60

LOC 0s01g64960.1
60

01115441298 86-892
120

0s01t0869800-01
120

LOC 0s0ig64960.1
120_

g 1115441298 86-892
180

0s0It0S69800-01
180

LOC 0s01g64960.1
180-

g i11115441298_86-892
240

0s01t0869800-01
240

LOC 0s01g64960.1
240-

01115441298 86-892
300

0s01t0869800-01
300

LOC 0s01g64960.1
300-

ATGGCGCAGTCGATGCTGGTGTCGGGAGCCAATGGCACGGTGGCCGCCGCGAGCACCAGC

ATGGCGCAGTCGATGCTGGTGTCGGGAGCCAATGGCACGGTGGCCGCCGCGAGCACCAGC

ATGGCGCAGTCGATGCTGGTGTCGGGAGCCAATGGCACGGTGGCCGCCGCGAGCACCAGC

oAk e e J L o] ok st Rk ok ko ok AEeJcdr-fratdrfresjors

AGGCTGCAGCCCGTGCGGCCGACGCCGTTCTCGCGGCTCGTGCTGTCGCAGCCGTCGTCG

AGGCTGCAGCCCGTGCGGCCGACGCCGTTCTCGCGGCTCGTGCTGTCGCAGCCGTCGTCG

AGGCTGCAGCCCGTGCGGCCGACGCCGTTCTCGCGGCTCGTGCTGTCGCAGCCGTCGTCG

A A= R Or TRIEH ok J o stk ook J ok 4o QLI P Jr g -+ )i

TCGCTGGGGCGCGCGGTGTCCGTCAAGACGGTGGCGCTGTTCGGCAGGTCCAAGACCAAG

TCGCTGGGGCGCGCGGTGTCCGTCAAGACGGTGGCGCTGTTCGGCAGGTCCAAGACCAAG

TCGCTGGGGCGCGCGGTGTCCGTCAAGACGGTGGCGCTGTTCGGCAGGTCCAAGACCAAG

I IR Ar e Jr e T Ot Jr It Ir ORI Jr I = OC IR JrA - o A= Ak Xk ks J ook ek

GCCGCGCCCGCAAGAAAGGCTGAGCCGAAGCCAAAGTTCAAGACCGAGGACGGCATCTTC

GCCGCGCCCGCAAGAAAGGCTGAGCCGAAGCCAAAGTTCAAGACCGAGGACGGCATCTTC

GCCGCGCCCGCAAGAAAGGCTGAGCCGAAGCCAAAGT TCAAGACCGAGGACGGCATCTTC

GGCACGTCCGGTGGGATCGGTTTCACCAAGGAGAACGAGCTGTTCGTCGGGCGTGTCGCC

GGCACGTCCGGTGGGATCGGTTTCACCAAGGAGAACGAGCTGTTCGTCGGGCGTGTCGCC

GGCACGTCCGGTGGGATCGGTTTCACCAAGGAGAACGAGCTGTTCGTCGGGCGTGTCGCC



gi |115441298_86-892
360

0OsOit 0869800-01
360

LOC_0s01g64960.1
360~

gil115441298_86-892
420

0s01t0869800-01
420

LQC_0s01g64960.1
420-

gil115441298_86-892
480

0s0It0869800-01
480

LOC_0s01g64960.1
480~

gil111544129886-892
540

0s01t0869800-01
540

LOC_0s01g64 960.1
540~

g i1115441298_86-892
600

OsOItOB69800-01
600

LOC_0sOlg64 960.1
600"

gil115441298_86-892
660

0s01t0869800-01
660

LOC_0s01g64960.1
660

gil 115441298_86-892
720
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ATGCTCGGGTTTGCCGCGTCGATCCTGGGTGAGGCCATCACCGGGAAGGGAATCCTGGCG
ATGCTCGGGTTTGCCGCGTCGATCCTGGGTGAGGCCATCACCGGGAAGGGAATCCTGGCG

ATGCTCGGGTTTGCCGCGTCGATCCTGGGTGAGGCCATCACCGGGAAGGGAATCCTGGCG

CAGCTGAACCTGGAGACGGGGATCCCGATCTACGAGGCGGAGCCCCTCCTCCTCTTCTTC
CAGCTGAACCTGGAGACGGGGATCCCGATCTACGAGGCGGAGCCCCTCCTCCTCTTCTTC

CAGCTGAACCTGGAGACGGGGATCCCGATCTACGAGGCGGAGCCCCTCCTCCTCTTCTTC

Kkkokkkkkkkkk _Khkhkhkk _kkk_khk_k-kkhkhhhhkhhh_kk_khkkhhk_khkhkh_khkkkkkhkhkkhk

ATCCTCTTCACCCTCCTCGGCGCCATCGGCGCGCTCGGCGACCGCGGCAGCTTCGTCGAC
ATCCTCTTCACCCTCCTCGGCGCCATCGGCGCGCTCGGCGACCGCGGCAGCTTCGTCGAC

ATCCTCTTCACCCTCCTCGGCGCCATCGGCGCGCTCGGCGACCGCGGCAGCTTCGTCGAC

GACCAGCCGGTGACGGGCCTCGACAAGGCCGTCATCGCCCCGGGCAAGGGCTTCCGCTCC
GACCAGCCGGTGACGGGCCTCGACAAGGCCGTCATCGCCCCGGGCAAGGGCTTCCGCTCC

GACCAGCCGGTGACGGGCCTCGACAAGGCCGTCATCGCCCCGGGCAAGGGCTTCCGCTCC

e I P

GCGCTGGGCCTCAGCGAGGGCGGCCCGCTGT TCGGCTTCACCAAGGCCAACGAGCTGTTC
GCGCTGGGCCTCAGCGAGGGCGGCCCGCTGTTCGGCTTCACCAAGGCCAACGAGCTGTTC

GCGCTGGGCCTCAGCGAGGGCGGCCCGCTGT TCGGCTTCACCAAGGCCAACGAGCTGTTC

GTCGGCCGGCTCGCGCAGCTCGIr'. Are GCCTTCTC ;.\ * . TCGGCGAGATCATCACCGGC
GTCGGCCGGCTCGCGCAGCTCGGCATCGCCTTCTCCATCATCGGCGAGATCATCACCGGC

GTCGGCCGGCTCGCGCAGCTCGGCATCGCCTTCTCCATCATCGGCGAGATCATCACCGGC

AAGGGCGCCCTCGCGCAGCTCAACATCGAGACCGGCGTCCCCATCAACGAGATCGAGCCG



0s0110869300-01
720

Loc Usiiig64960.1
720—

gi 1115441298_86-892
780

0s01t0869800-01
780

LOC_0s01g64960.1
780~

gi1115'141298 86-892
0s01t0869800-01
LOC_0sO!g64 960.1
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AAGGGCGCCCTCGCGCAGCTCAACATCGAGACC GGCGTCCCCATCAACGAGAT ¢ GAGCCG

AAGGGCGCCCTCGCGCAGCTCAACATCGAGACCGGCGTCCCCATCAACGAGATCGAGCCG

CTCG.  mTCAACG.GGTmTTWTTCTTCATCGCCGCCATCAACCCCGGCACCGGCAAG
CTCGTCCTCTTCAACGTCGTCTTCTTCTTCATCGCCGCCATCAACCCCGGCACCGGCAAG

CTCGTCCTCTTCAACGTCGTCTTCTTCTTCATCGCCGCCATCAACCCCGGCACCGGCAAG

.**'*'*_*: (] _*‘*‘*.'k*.
TTCGTCAGCGACGACGACGAAGAGTAG 807
TTCGTCAGCGACGACGACGAAGAGTAG 807
TTCGTCAGCGACGACGACGAAGAGTAG 807

~k-k+-je-kitk-Te'k*rk-k'k-k-k'*t-k-te-d¢-k'k'K"ir'k+r-k1r

guantitative RT-PCR

9.1 cDNA quantitative RT-PCR
iCycler™m Thermal Cycler (Bio-Rad, California) primer
(EF1CO (Psbsl)
9.2
SsoFast™ Evagreen*8 Supermix (Bio-Rad, USA) 5 Ml
5 pM Forward primer 0.25
5 pM Reverse primer 0.25 WM
Sterile watwe 3.5 wmi
cDNA 1 pi
3 cDNA
9.3 95 °c 30 PCR 39
9.3.1 cDNA 95 °c 5
9.3.2 primer cDNA
9.3.3 melting curve 70-90
°c 0.5 °c 5
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(relative quantification) EFICt
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