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Table 1- Mean squares of grain yield, Relative Water Content (RWC) and chlorophyll concentration (Chl.ab) of bean

Mean Squares
Pow (ol Joloro P9 il Jol=o Jal ol Jeloro
SOV methanol After 3 methanol Before 3 After methanol 2 Before methanol 2 After methanol 1 Before methanol 1
CHL6 RWC6 CHL5 RWC5 CHL4 RwWC4 CHL3 RWC3 CHL2 RwWC2 CHL1 RWC1 Pro GY
B 1302.96ns 18.71ns  429.70ns 51.07ns 1634.27ns 105.52ns 441.06ns 21.78ns 14071.37* 43.99ns 3415.67ns 21.07ns 31.49ns 93870.63ns
T 4201.06%*  251.74** 2486.53* 290.79* 4143.27** 104.77** 1631.70ns 80.58ns 1267.0lns 221.69ns 2034.29ns 99.73ns  36.18s%  398176.06*
E 421.88 46.40 840.60 115.61 633.05 37.02 1520.32 75.08 1230.14 229.78 5179.40 111.25 12.92 120356.93
CVv 7.01 10.30 11.25 15.87 9.05 8.52 15.61 15.76 13.16 25.54 29.85 19.86 14.82 16.51
ns,* and **: non significant and significant at 5% and 1% levels of probability, respectively Y R NPT EY | DU SN I PO N PN NS PORUP-SNIU I PRGN ¢ ]
(GY) als o Shae (RWC) 5y s O glgime  CHL) S L35 IS sgime (pSkos dulin =Y Jou
Table 2- Means grain yield and leaf Relative Water Content (RWC) and chlorophyll content in various concentration of methanol
pom ol Jolomo £9° b Jol=o Jol ol Jeloro
T After methanol 3 Before methanol 3 After methanol 2 Before methanol 2 After methanol 1 Before methanol 1
Jyte CHL6 RWC6 CHL5 RWC5 CHL4 RWC4 CHL3 RWC3 CHL2 RwWC2 CHL1 RWC1 Pro GY
(mg m?) (%) (mg m?) (%) (mg m?) (%) (mg m?) (%) (mg m?) (%) (mgm? (%) (%)  (kgha?)
aals 291.10bc 55.98c 215.28b 61.22bc 273.61ab 66.81bc 235.40a 51.80a 261.96ab 57.23ab 231.12a 50.76a 22.8AB  1935.3bc

10% 261.96cd 56.97¢c 251.26ab 59.33bc 279.44a 68.64abc 251.3% 55.35a 267.78ab 62.20a 250.09a  54.84a 24.2AB 1962.7a8bc

15% 253.21d 69.05ab 258.13ab 74.07abc. 276.53ab 73.31abc 279.8% 61.69a 288.19a 75.12ab 291.81a 61.01a 23.0AB 2018.5abc
2563.3a

20% 337.74a  70.80ab 280.64a 67.50abc 317.33a 78.67a 247.78a 54.55a 273.61ab 57.03ab 234.91a 51.52a  28.5A
25% 34357a  74.44ab 284.64a 75.47ab 317.33a 76.718b 289.30a 63.78a 285.27a 66.868b 238.71a 61.94a  27.8A
30% 326.08ab 80.46a 293.31a 84.99a 308.59a 77.58a 237.64a 52.30a 264.87ab 55.00ab 257.67a 5043a  28.8A
35% 267.78cd  64.66bc 257.218b 63.66bc 232.81bc 65.03c 223.67a 49.19a 267.78a8b 47.24b 212.15a 47.99a 22.7AB
40% 261.96cd 56.45¢c 219.74b 55.45¢c 218.24c 64.16¢ 232.55a 51.17a 221.15b 54.03ab 212.15a 46.20a  18.3B

2503.0ab
2471.7ab
1709.2c
1643.3c

Al ge 20,00 Jlai zhans 10 dbogspe (5SSl 5051 el 1 jls e Dgles w3l axis 5 i By S JBlas gl a5 Slao 5l el e o laie slo Sl

Mean followed by similar letters in each column are not significant by different at 5 % levels.



Lag) Sa5alssed Slao 5l golans 50, 8koe r Jilio 2l Jslre 1= o) Sen 5 )95 e YA

References osliiw! 350 zslio

e Araus, JL., T. Amaro, J. Voltas, H. Nakkoul, and M.M. Nachit. 1998. Chlorophyll
fluorescence as a selection criterion for grain yield in durum wheat under Mediterranean
conditions. Field Crops Research. 55: 209-223.

e Ahmadi, A., and A. Ceiocemardeh. 2004. Effect of drought stress on soluble carbohydrate,
chlorophyll and proline in four adopted wheat cultivars with various climates of Iran.
Iranian J. Agric. Sci. 35: 753-763. (In Persian).

e Cadtrillo, M., and I. Trujillo. 1994. Ribulose-1-5bishosphate carboxylase activity,
chlorophyll and protein content in two cultivars of French bean plants under water stress
and rewatering. Photosynthetic. 30: 175-181.

e Flageaa, Z., B. Pastore, R.G. Campanile, and N. Di Fonzo. 1994. Photochemica quenching
of chlorophyll fluorescence and drought tolerance in different durum wheat (Triticum
durum) cultivars. J. Agric. Sci. Cambridge. 122(2):/183-192.

e Fdl, R.,, and A.A. Benson.1996. Leaf methanol .Trends Sci. 296-301.

e Gout, E., S. Aubert, R. Bligny, F. Rebellle, and A.R. Nonomura. 2000. Metabolism of
methanol in plant cells. Carbon-13 nuclear magnetic resonance studies. Plant Physiol.
123: 287- 296.

e Jabari, F., K. Postini, and A. Ahmadi. 2006. Effect of relation activity enzymes antioxidant
on chlorophyll content and cell membrane stability of wheat cultivars. Iranian J. Agric.
Sci. 37: 307-316. (In Persian).

e lvanova. EG., N.V. Dornina, and Y.A. Trotsenko. 2001. Aerobic methylobacteria are
capable of synthesizing auxins. Microbiol. 70:392-397.

e Liang, J.,, J. Zhang, and M. Woog. 1997. Can stomatal closure caused by xylem ABA
explain the inhibition of leaf photosynthesis under soil drying? Photosynthesis
Research. 51: 149-159.

o Li, Y., J Gupta and A.K. Siyumbano. 1995. Effect of methanol on soybean photosynthesis
and chlorophyll. J. Plant Nutr. 18: 1875-1880.

e Larsson, E.H., J.F. Bornman, and H. Asp. 1998. Influence of UV-B radiation and CO, on
chlorophyll fluorescence, growth and nutrient content in Brassica napus. Journal of
Experimental Botany. 149(323): 1031-1039.

o Moffatt, JM., R.G. Sears, and G.M. Paujsen. 1990. Wheat high temperature tolerance
during reproductive growth: |. Evaluation by chlorophyll fluorescence. Crop Sci. 30(4):
881-885.

e Makhdum, M.l.,, M.N.A. Malik, SU. Din, F. Ahmad, and F.I. Chaudhry. 2002.
Physiological response of cotton to methanol foliar application. J. Res. Sci. 13: 37-43.

e Nonomura, A.M., and A.A. Benson. 1992. The path of carbon in photosynthesis: improved
crop yields with methanol. Proc. Natl. Acad. Sci. 89: 9794-9798.



va VWAY (YO o )lods ot ol o asly3 LS (6355 e3s5T oigin — sole )t |
a

e Pakngiad, F., M. Nasri, H.R. Tohidi Moghadam, H. Zahedi, and M. Jami Alahmad. 2007.
Effects of drought stress on chlorophyll fluoresence parameters chlorophyll content and
grain yield of wheat cultivars. Journal of Biological Sciences. 7(6): 841-847.

e Por mousavi, M., M. Gaavi, J. Danshiyan, A. Ghanbari, and N. Basirani. 2007. Effects of
drought stress and manure on leaf relative water content, cell membrane stability and
leaf chlorophyll content in soybean (Glycine max). J. Agric. Sci. Nat. Resour. 60: 125-
134. (In Persian).

e Ramberg, H.A., J.S.C. Bradley, J.S.C. Olson, J.N. Nishio, J. Markwell, and J.C. Osterman.
2002. The role of methanol in promoting plant growth: An update. Rev. Plant Biochem.
Biotechnol. 1: 113-126.

e Ramirez, |., F. Dorta, V. Espinoza, E. Jimenez, A. Mercado, and H. Pena-Cortes. 2006.
Effects of foliar and root applications of methanol on the growth of arabidopsis, tobacco
and tomato plants. J. Plant Growth Regul. 25: 30-44

e Rgala, A., J. Karkkainen, J. Peltonen, and P. Peltonen-sainio. 1998. Foliar application of
alcoholsfailed to enhance growth and yield of C; crops. Ind. Crop. Prod. 7: 129-137.

e Safarazade Vishgahi, M.N., G. Nourmohamadi, and I..Magidi. 2007. Effect of methanol on
peanut function and yield components. Iranian Journal of Agricultural Sciences. 33: 88-
103. (In Persian).

e Samimi, N., J. Saba, and F. Shekari. 2007.-Uesing of physiological treats under drought
stress wheat cultivars with various. Iranian Journal of Agricultural Sciences. 37: 307-
314. (In Persian).

e Taiz, L., and E. Zeiger. 2001. Plant Physiology. Sinuate Associate Publisher.

e Theodoridou, A., D. Dornemann, and K. Kotzabasis. 2002. Light-dependent induction of
strongly increased microalgal growth by methanol. Biochim. Biophys. Acta. 1573: 189
198.

e Zbiec, I., S. Karczmarczyk, and C. Podsiad. 2003. Response of some cultivated plants to
methanol as.compared to supplemental irrigation. Elec. J. Polish Agri. Uni. Agronomy.
6(1): 1-7.



