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Effect of methanol spraying on quantitative traits and osmatic adjustments in
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Mahmood Ramroudi', Mojtaba Chezgi?* and Mohammad Galavi®

1, 2, 3. Associated Professor, M.Sc. Student of Medicinal Plant and Professor, Faculty of Agriculture, University of Zabol, Iran
(Received: Nov. 4, 2015 - Accepted: Apr. 9, 2016)

ABSTRACT

In order to evaluate effects of methanol spraying on quantitative traits and osmatic adjustments in Dracocephlum moldavica
L. under low irrigation conditions, an experiment was conducted as split plots based on randomized complete block design
with three replications at the research farm, Faculty of Agriculture, Zabol University, Iran in 2013. Treatments included
three levels of water low stress include: 100 (control), 80 and 60 percentage of field capacity as main plots, and four levels
including 0 (control), 15, 30 and 45 volumetric percentage of methanol spraying as sub plots. The results showed that the
plant height, number of lateral branch, dry matter, oil percentage, chlorophyll, carotenoid, proline contents, potassium and
sodium was significantly affected by drought stress. With increasing of drought stress, proline content and oil percentage
increased, but plant height, number of lateral branch, dry matter, chlorophyll, carotenoid, potassium and sodium were
decreased. Methanol foliar application on plant height, number of lateral branch, dry matter, oil percentage, chlorophyll,
carotenoid, proline contents, potassium and sodium had a significant effect. The maximum amounts of plant height, number
of lateral branch, dry matter, oil percentage oil, chlorophyll, carotenoid, proline contents, potassium and sodium obtained by
30 volumetric percentage of methanol spraying, and the dry matter was 59.73 percentages more than by 45 volumetric
percentage of methanol spraying. Based on the results of methanol spraying 30 percentages and provide water at field
capacity for production Moldavian is suitable.
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Table 1. Analysis of variance for quantitative traits and osmotic adjustments in Moldavian under methanol spraying
and low irrigation

Plant Number of Dry Qil . .
S.0.v df height lateral branch matter percentage K Na Chlorophyll  Carotenoid Proline
Rep. 2 2733 22.04 2028.3 0.014 1150.63 246.61 3.29 0.023 0.0011
Low irrigation (1) 2 53367 2443 17067.2"  0.119™  2561.55" 1836.44™ 5.49" 0.591" 0.0016™
Ea 4 4.6 2.86 240.6 0.002 21.23 271.25 1.73 0.061 0.0002
Methanol spraying (S) 3 25577 13.12” 4840.8™ 0.073”  1086.417 11356 2.29" 0.792" 0.0012™
IxS 6 8.8™ 0.17™ 278.9™ 0.0003™ 70.01™ 44.47™ 0.11™ 0.040™ 0.00004™
Eb 18 101 0.71 332.3 0.0005 71.93 26.42 0.15 0.015 0.0001
CV (%) - 7.58 12.78 17.12 4.71 10.89 19.34 9.26 4.87 5.17

**and ns: Significant at p<0.01 and non-significant difference, respectively.
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Table 2. Mean comparison of quantitative traits and osmotic adjustments in Moldavian under methanol spraying and

low irrigation
Treatments Plant height ~ Number of Dry matter Oil K Na Chlorophyll  Carotenoid Proline
(cm) lateral branch (kg.ha) percentage (ppm)  (ppm) (mg.I") (umol.g?)  (umol.g™)

Low 100 46.60a 15.28a 129.91a 0.39¢ 65.57c  17.54c 7.58a 2.67a 0.15b
irrigation 80 44.68a 14.63ab 117.01a 0.48b 73.96b  21.50b 5.08a 2.65a 0.17ab
(F.C%) 60 34.21b 12.71b 59.11b 0.59% 94.04a  40.67a 2.77b 2.27b 0.18a
Methanol 0 37.17c 12.86b 87.94b 0.42c 63.83c  23.11c 4.05bc 2.37hc 0.18a
spraying 15 43.48b 14.21ab 110.85a 0.51b 74.76b  26.35b 5.72ab 2.68ab 0.17ab
(Volumetric 30 48.64a 15.67a 130.35a 0.60a 84.27a  31.50a 7.34a 2.86a 0.16b
percentage) 45 38.03c 14.08ab 78.90b 0.40c 70.56b  25.33b 3.46¢ 2.21c 0.15b
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Means in each column follow by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test.

owlwl w0
aop p e Sbdslxe 5 oS a5 T
05 b gre wop Vsl mhaw jo il
Lol las (FV Jgoz) b Sl duslin () Jga)
03938 Luilul do s (S s Gal il
Voo sle 5l ilul o) 2eS oS (glassTa wl
L g 5 (a8ld) el; bl cushs, oy
Glogine ysbar ol aojs i cad Gl
Solel Jlesd 4 puilal doys 0 yiin 9 28 58
olaidl ol eyl cush, sy Pl
2oy Ve 5l ey ol Jled 4 Cos a5 Bl
o8l ds e VY sgas ey cud )b Cugb,
oMl sl a5 oo plis Gediod (nl @l ol i

b Jsle oibslxe Gl b IS s psba
@l slagidn SiS G5y (pex> 2oy T
sy FO 4 o1 Gpae Sl Jg el il
oy jals 1) plse laplal Sz 39 som>
aile (el oS Wiz (55, (Fdiod @l (Y Jgu)
Sels o Bl Ls)
0oy WYY woys Tr Jsilie b oad ool Jsloce
il Jplone (90 4 S St 83le adgi 2ol
Sis o5 oliél (Zbiec et al, 2003) acsls

wlo RVEPRCETS

Jsile b el ildl L plse slaise
b dsbe 51 5 ciloys il Js 4 wyioos
Slopll & 8 slacloe il ol 5 sl

(Lietal, 1995) wsl oS lsa



VAP s o) 5l FA 8,58 ol s8ly; ol pole Vo¥

SIS oo S ol JLad oo p oS Coul pnlsy
.(Heidari et al., 2006)

Shdalre slolos ls Glas b Silee dnylie
Wil gl g S K05 L Jsilie
Jslie oz a3 To b (3 Jslmo 455 5bay
2Lt teS il le Ggs 5 i
AV Jgaz) witdls enlsy ()l

sk oS )3 5 el Qe ) Rl L
(Heidari et al., 2006) &b oo (il (5,0 cxe

o S

i 3l slme 5 e a5 ol ol s
J5iz) Cbls o liee o ine s 3G
Voo g8 glaylags wols Lt by Silie dylin ()
5 Ot oS A ol Sedib Cugh) ws e
oldl (Y Jgaz) aasls 1, PERWE Ol (S
oS ool slis g5l Ky Kt Lyld 48 o
b i jshian ale A5 Cod LS
e iali8l S5l g O Lde cublB b eslo
Wang, 2000; El-Tayeb, ) cul oo 3,135 calize
b sle a5 ol Lt by, Sile Auylie (2006
4 Hlhdelxe H9 g Jglie (cem> a0po Y- L
WAl ) e Gl (peS g o oS
Sl Jslie (5 Jsbme ool Sas (Y Jpo)
Heidari et al. J.M:l) 03 PV s_AJa- W) cl.:f du.fb)
2 0938 Oere ORIP &S WS )18 (2006)
5 P32y 9pdee oS LSl g Sgne o a5

A5l cude ).ul.: KSR W PE

S 2 &
Ol 2 Jsilie SBbJsle 5 (lnS 25 3
OB L OV Jgaz) oyl dme Hlws S 4 e
il Sy g e S5 a8
=y Cedib Cugb; wo s o la 0 aS (6 sba
L odelcassds s (V Jgaz) og ol (S
Wu & Garg, ) s)ls Jlgen oladxe o gl

ok, s Jlesl ol o Guilel ws e
el Sy e lS boasl ol Wlgs oo
o 0 5 el Ao e slroad lod (S a5
Ramroudi & ) wb oo il3¥l uilsl Glie ]
o4,155 (2003) Omidbaigi et al. .(Khamr, 2014
Sk casb, el L pln, Geilel as o a5 s s
S oo My Gl
(V' Jgo2) lpnSile duslie mls 4 4z L
S0y Joibie ol GRIE L a5 i plgiee
a olel dope i g Sl Gl Gl
adls 3l Jgilie o> doys Ve ‘fubkblm
6o b il b Gulol o ys (aalidl s s Jlezs
oS 5 ood el p ol b s a4 Jgilie )
sl b 4 azg b cplpln il el
0 Ol Oles el g)ls ol e Jsilie
olS uilul voyo olidl jo (6,5l ol 5l eolaiul

Sgr Arle> Ledgu

Olie 2 Jolie BhJslme 5 oS a5 36
S logne weys Vsl mhe e el
o low a5 ol lid lapSile dunlie () Jsuz)
s 5 3 i b (8l by gl sy
»h r“l’ oS =y eyl Casb wo s N e
S dwyoo S 4 (Y Jguz) Sls ety (e
asmoglts (5 Bl 53 ey o ine i
oS o el iy G205 50 e nl A
O3 W g 5 0 el G Geizes L
ol 5155 )l A (Ger Jolas L 5 ey,
e OB Wlgiee ey lale 2l a5 el
Patakas et ) ail aiils glaijs, colae lidl jo
O o ol 0 el e il38l (al., 2002
SIS L5 Gl 1 ol el s K25
aliSe gla i )3 ad) wilriel i b g JUsl
8 oty 2l i a5l il
o Gl slaazsly 4 Cars a5, Lible gloazsly
s 5 e 4y g oS STy olol ]
SBon 99y S ol Wlye an oS cul



Vo0 v oS o g (oS la g Jolie (Bl gloe 236 oL Sen 5 (63950,

ol LS n 5o 1y 855,55 i Gliee
(Ramandan & Omran, 2005) s o

Sypodan
Ol 2 Jsilie S8bJslne 5 (DleS 25 b
Gl L () Jgaz) og o gme Jhs Sy (nds
Wb Bl S e e S A
i Sedyb Cugb; woys £ jles 0 aS s sbay
L oowliamsa =l (Y Jeuz) o9 Olie (i
Wu & Garg, ) oo Slsdren olide S8 mls
ol o (Sas s (2003; During et al., 1992
Gl Gl o 1) sair gleatelal oyl
Oday dslawl L a5 Aol b Ll wass e
;o (Rajinder, 1987) 04 oo 0,53 § oz i
ol Lials cde a olge Jn! caejlye i Ll
bedgbo (> cbale pots a4 v o iws LB
i 4 oS e cel oS ol alex )
oo Rl gl oo

O Wl plas b She Al mls
@ o> woys YO L L8l ol 5 (o5L Jolone
sl 1) o Ol G2y 5 rde oSS
hdslne oy Gl bl (Y sen)
S S BB e S e
RERET R

G S A
SoansS el 5 (o5 Sl Sy Jolie (b Jsloxe
Shdsle ols 13 80 cod ) g0l (e
wails 1 b i Jglie som> doys Y
999 She owyn Oy S SRy 2 5 2eS LA
olol o ps g ad oS sl Sy (el o
5 IS a5 Seny ols bl 1) den g
oS obsllans o Jglie oo Jelore
Gl o o )3 ¥ L il (L3 Jolone
Gl Wl e cle ) s el 5 Slas g sy
o Y slocdile Jy @il cole o5 Jsloe
arogi BB Wsdioe (gipwelS el aSul e

Sye alS (2003; Safikhani et al., 2007
el s 4 (S s s e A
oS g Aniee CSle clp e glaele
0995 S Nlgi oo O] el o5 el o] plezs L
S 5 AL Gsagn SIS T8 1aS
(Kadkhodaee & Ehsanzadeh, 2011) sl

ol s b pmSile dolie 51 sowlcasoa ]
& Jsle oz aops FD 5 To b bl ol
h Srdupe Olie (S 5 e oSS
ol oz a3 F0 L Ll e o5 azisls
Sga> als Jeilie ez doyo Voo awslie o
(Y Jeaz) clals 1) 8 i juw e as )0 £Y/AF
S Ay Ol RPN Sl Joibie (AL gl
Ramberget et al., 2002; Ramirez et al., ) 555 oo
3305 b 4 LS (55, Jyilie o5k Jsloxa (2006
3 e cale LR cel aties 554, O
(Ramirez et al., 2006) 545 0 ooyl slacs

gy, 5
Ol 2 Jslie 2bJslme 5 2leS (a5 b
GBI L O J592) g Sl giee jlewe wSeis) S
~Ssba (28l halS asig )5 Ol (St 15
Cdb casby wepd Vee g P lasles o oS
& Wy Ol oyt 9 (S S 4 =l
boalie )0 ol)y codyb Cugh) woys 70 jlas
FYIV 0ga> £lyy cud,b Cugb,y wojpo Voo Lo
(Y Jaoz) cusle ials w0

SV NAORRERE N
Bl slone b oS sl s 4y Jlis oz a0
g clla gl gme US| o> Gy VO
doys O Lihdsle 4 late ol (liee o ieS
GleST 4 S loan o (¥ J9u2) 092 (on>
5 009 e 658 SHIL 5 (lsmlaenST
oaaShly ploeay laadpsgls i a5 Jbyo
ool Ajew jl sanScbla> g (oS ST
Slesd 5o adeg)l5 bl ol Jlasl cnl b
Ole GRIBIL Joilte (gomm> a0y ¥ (£5L Jolone
il ol Jslme ally Ladpe zohaw )0 At



VAP s o) 5l FA 8,58 ol s8ly; ol pole \oF

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

Abanda Nkpwat, D., Musch, M., Tschiersch, J., Boetthe M. & Schawb, W. (2006). Molecular
interaction between methylobacterium extorquens and seedlings: growth promotion, methanol
consumption, and localization of the methanol emission site. Journal of Experimental Botany,
57(15), 4025-32.

Aslani, A., Safarzadeh Vishekaei, M.N., Farzi, M., Noorhosseini Niyaki, S. A. & Jafari Pakiabi, M.
(2011). Effects of folier applications of methanol on growth and yield of mung bean (Vigna radiate
L.) in Rasht, Iran. African Journal of Agricultural Research, 6(1), 3603-3608.

Atel, C. & Kapur, K. (1998). Cultivation and utilization of medicinal plant. Jamu/tawi-India 78p.
Bates, I. S., Waldren, P. R. & Teare, I. D. (1973). Rapid determination of free proline for water
stress studies. Plant and Soil, 39, 205-207.

Chabok, B. (1996). Evaluation of effective physiological indices on drought resistance in chickpea.
MSc dissertation, Faculty of Agriculture, Islamic Azad University, Karaj Unit. (In Farsi)

Clover, G., Smith, H. & Jaggard, K. (1998). The crop under stress. British Sugar Beet Review, 66(3),
17-19.

Debaeke, P. & Aboudrare, A. (2004). Adaptation of crop management to water-limited
environments. European Journal of Agronomy, 21(4), 433-446.

Downie, A., Miyazaki, S., Bohnert, H., John, P., Coleman, J., Parry, M. & Haslam, R. (2004).
Expression profiling of the response of Arabidopsis thaliana to methanol stimulation.
Photochemistry, 65(16): 2305-2316.

During, H. (1992). Evidence for osmotic adjustment to drought in grapevines (Vitis vinifera L.).
Vitis, 23, 1-10.

El-tayeb, M. (2006). Differential response of two Vicia faba cultivars to drought: Growth, pigments,
lipid peroxidation, organic solutes, catalase and peroxidase activity. Acta Agronomical Hungarica,
54(1), 25-37.

Gholizadeh, A., Amin, M. S. M., Aunar, A. R., Esfahani. M. & Saberioon, M. M. (2010). The study
on the effect of different levels of zeolite and water stress on growth, development and essential
oil content of Moldavian balm (Dracocephlum moldavica). American Journal of Applied Science,
7(1), 33-37.

Gonzalez, A. M. (2005). Physiological responses of tagasaste to a progressive drought in its native
environment on the Canary Islands. Environment Experiment Botany, 53, 195-204.

Hassani, A. & Omidbaigi, R. (2006). Influence of water stress on growth, essential oil, and chemical
composition of herbs (Ocimum sp.) International Agrophysics, 20, 289-296.

Hassani, A. (2006). Effect of water deficit stress on growth, yield and essential oil content of
Dracocephlum moldavica. Iranian Journal of Medicine and Aromatic, 22(3), 256-261. (in Farsi)
Heidari, M., Bakhshandeh, A. M., Nadeyan, H., Alemisaeid, Kh. & Fathi, G. (2006). Effect of
salinity and nitrogen on grain yield, osmotic regulation and absorption of sodium and potassium in
wheat. Journal of and Water and Soil Sciences, 37-1(3), 501-513. (in Farsi)

Heins, R. (1980). Inhibition of ethylene synthesis and senescence in carnation by ethanol. Journal of
the American Society for Horticultural Science, 105(1), 141-144.

Hernandez, L. F., Pellegrini, C. N. & Malla, L. M. (2000). Effect of foliar applications of methanol
on growth and yield of sunflower (Helianthus annuus L.). Journal Experimental Botany, 66, 1-8.
Holland, M. A., Long, R.L. G. & Polacco, J. C. (2002). Methylobacterium spp.: Phylloclade bacteria
involved in cross-talk with the plant host. Philosopher Microbiology APS Press pp. 125-135

Hsiao, T. C. (2000). Leaf and root growth in relation to water status. Hort Science, 35, 1051-1058.
Humble, G. D. & Raschke, K. (1971). Stomatal opening quantitatively related to potassium
transport. Plant Physiology, 48, 447- 453.

Ivanova, E. G., Dornina N. V. & Trotsenko Y. A. (2001). Aerobic methyl bacteria are capable of
synthesizing axins. Microbiology, 70, 392-397.

Kadkhodaee, A. & Eshsanzadeh, P. (2011). Grain yield, leaf chlorophyll, proline and soluble
carbohydrates content of linseed (Linum usitatisimum L.) under different irrigation regimes. Iranian
Journal of Field Crop Sciences, 42, 125-131. (in Farsi)

Khosravi, M. (2011). Effect of methanol and ethanol foliar on yield and quality of medicinal plant of
balm (Melissa officinalis L.). M.Sc. dissertation, Faculty of Agriculture, Islamic Azad University,
Karaj Unit. (in Farsi)

Lee, H. S., Madhaiyanm, M., Kim, C. W. & Choi, S. J. (2006). Physiology enhancement of early
growth of rice seedling (Oryza sativa L.) by production of phytohormone of N2-fixing methyl
trophic isolated. Biology and Fertility of Soils, 42, 402-408.


http://www.ncbi.nlm.nih.gov/pubmed/17043084
http://www.ncbi.nlm.nih.gov/pubmed/17043084
http://ijfcs.ut.ac.ir/article_22483_2244.html
http://www.cabdirect.org/search.html?q=do%3A%22Journal+of+the+American+Society+for+Horticultural+Science%22
http://www.cabdirect.org/search.html?q=do%3A%22Journal+of+the+American+Society+for+Horticultural+Science%22
http://ijfcs.ut.ac.ir/article_22483_2244.html
http://ijfcs.ut.ac.ir/article_22483_2244.html

VOV

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

e $oaiS o eis 5 oS Sl Ty 2 Jsilie (LSl sre il i) Kes 5 5395,

Leport, L., Turner, N. C., French, R. J., Tennant, D., Thomson, B. D. & Siddique, K. H. M. (1998).
Water relation, gas exchange, and growth of cool-season grain legumes in a Mediterranean-type
environment. European Journal Agronomy, 9, 295-303.

Li, Y., Gupta, J. & Siyumbano, A. K. (1995). Effect of methanol on soybean photosynthesis and
chlorophyll. Journal Plant Nutrients, 18, 1875-1880.

Makhdum, M. I., Malik, M. N. A, Din, S. U., Ahmad, F. & Chaudhry, F. I. (2002). Physiological
response of cotton to methanol foliar application. Journal of Research (Science), Bahauddin
Zakariya University Multan Pakistan, 13, 37-43.

Mirakhori, M., Paknejad, F., Ardakani, M., Moradi, F., Nazeri, P. & Nosrati, M. (2009). Effect of
methanol spraying on yield and yield components of soybean. Journal of Agroecology, 2(2), 236-
244. (in Farsi)

Misra, A. & Srivastava, N. K. (2000). Influence of water stress on Japanese mint. Journal of Herbs
Spices and Medicinal Plants, 7, 51-58.

Nemecek-Marshal, M., Mac Donald, R. C., Franzen, J. J., Wojciechowski, C. L. & Fall, R. (1995).
Methane emissions from leaves: Enzymatic detection of gas phase methanol and relation of
methanol. Fluxes to stomata conductance and leaf development. Plant Physiology, 108, 1359-1368.
Nonomura, A. M. & Benson, A. (1992). The path of carbon in photosynthesis: improved crop yields
with methanol. In: Proceedings of the National Academy of Science of the United States of America,
89, 9794-9798.

Omidbaigi, R. (2005). Production and processing of medicinal plants. Vol. 2. Astan Gods Razavi
Press 324 pp. (in Farsi)

Omidbaigi, R., Hassani, A. & Sefidkon, F. (2003). Essential oil content and composition of sweet
Basil (Ocimum basilicum) at different irrigation regimes. Journal of Essential Oil Bearing Plants, 6,
104-108.

Palmer, J. E., Dunphy, J. & Reese, P. (1995). Managing drought- stressed soybeans in the southeast.
North  Carolina  cooperative  extension  service as publication number AG-519-
12.http://www.ces.ncsu.Edu/drought/dro-24.Html.

Patakas, A., Nikolaou, N., Zioziou, E., Radoglou, K. & Noitsakis, B. (2002). The role of organic
solute and ion accumulation in osmotic adjustment in drought-strssed grapevines. Plant Science,
163, 361-367.

Pirzad, A., Alyari, H., Shakiba, M.R., Zehtab-Salmasi, S. & Mohammadi, A. (2006). Essential oil
content and composition of german chamomile (Matricaria chamomilla L.) at different irrigation
regimes. Journal of Agronomy, 5, 451-455.

Pourmosavi, S. M., Galavi, M., Daneshiyan, J., Ganbari, A., Basirani, N. & Jonobi, P. (2008). Effect
of animal manure application on quantitative and qualitative yield of soybean in drought stress
conditions. Iranian Journal Field Crop Research, 40(1), 133-145. (in Farsi)

Rajala, A., Karkkainen, J., Peltonen, J. & Peltonen-Sainio, P. (1998). Foliar applications of alcohols
failed to enhance growth and yield of C; crops. Industrial Crops and Products, 7(2), 129-137.
Ramandan, T. & Omran, Y. A. M. M. (2005). The effect of foliar application of methanol on
productivity and fruit quality of grapevine cv. Flame Seedless. Vitis, 44(1), 11-16.

Rajinder, S. D. (1987). Glutathione status and protein synthesis during drought and subsequent
dehydration in Torularulis. Journal Plant Physiology, 83, 816- 819.

Ramberget, H. A., Bradley, J. S. C., Olsen, J. S. C., Nishio, J. N., Markwell, J. & Osterman, C.
(2002). The role of methanol in promoting plant growth: an update. Review Plant Biochem
Biotechnology, 1, 113-126.

Ramirez, I., Dorta, F., Espinoza, V., Jimenez, E., Mercado, A. & Pen Cortes, A. (2006). Effects of
foliar and root applications of methanol on the growth of 157 arabidopsis, tobacco and tomato plants.
Journal of Plant Growth Regulation, 25, 30-44.

Ramroudi, M. & Khamr, A. R. (2014). Effect of salicylic acid foliar on same quantity, quality trait
and osmoregulators in basil (Ocimum basilicum) under different irrigation regimes. Journal of
Applied Research of Plant Eco physiology, 1(1), 19-32. (in Farsi)

Rezapor, A. R, Heidary, M., Galavi, M. & Ramroudi, M. (2011). Effect of water stress and different
amounts of sulfur fertilizer on grain yield, grain yield components and osmatic adjustment in Nigella
sativa L. Iranian Journal of Medicinal and Aromatic Plant, 27(3), 384-396. (in Farsi)

Safikhani, F., Heydarye sharifabadi, H., Saydat, A., Sharifi ashorabadi, A. Syednedjad, M. &
Abbaszadeh, B. (2007). The effect of drought on yield and morphologic characteristic of Deracocephlum
moldavica L. Iranian Journal of Medicinal and Aromatic Plants, 23(2), 183-194. (in Farsi)

Slama, I., Messedi, D., Ghnaya, T., Savoure, A. & Abdelly, C. (2006). Effects of water deficit on
growth and proline metabolism in Sesuvium portulacastrum. Environmental and Experimental
Botany, 56(3), 231-238.


http://www.ces.ncsu.edu/drought/dro-24.Html

46.

47.

48.

49.

VAP s o) 5l FA 8,58 ol s8ly; ol pole VOA

Wang, Y. (2000). Flux-averaging analysis of type la supernova data. The Astrophysical Journal, 536(2):
531-539.

Wu, R. & Garg, A. (2003). Engineering rice plants with trehalose producing genes improves tolerance to
drought, salt and low temperature ISB News, February (2003).

Zbiec, I. 1., Karczmarczyk, S. & Koszanski, Z. (1999). Influence of methanol on some cultivated
plants. Department of Plant Production and Irrigation, Agricultural Universities of Szczecin Poland,
73:217-220.

Zbiec, 1., Karczmarczyk, S. & Podsiado, C. (2003). Response of some cultivated plants to methanol as
compared to supplemental irrigation. Electronic Journal of Polish Agricultural Universities, 6, 1-7.



