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Table 1. Analysis of variance for quantitative and quality traits in sugar beet

MS ol oSl
oy akys Sl o8, Sl A3 Loy e = Ol S Ao A o) L S Slas
3l Jla=zal J,6 o WSY
df Root yield Shoot SC Na K N WSC MSC

S.0.V. Sl ol yield
Replication (R) A5 20 1327.327 2.6367™  0.2931"™ 2.96" 0.0245™ 1.58" 0.9361™  0.233™ 13.33845™
Methanol (M) Jske 5 39837 92.298™ 0.98029°  0.266™ 0.089" 2.0709" 1.299" 0.1138™ 6.3443"
Irrigation (1) el 1 2816217  251.917 5.3284" 2.3154" 0.5402" 2.884" 8.56" 0.3823"™ 13.546"
M x | Gl X Jgle 5 65.81 "™ 3.6817™  0.572™ 0.909™ 0.1343"™ 1.413™ 1.3764™  0.2287™ 1.146548"™
Error s 22 75.29 22.501 0.468 0.529 0.28004 0.824 0.9514 0.14437 0.721033
C.V (%) Sk e - 11.76 10.91 4.44 17.07 7.8 25.26 8.88 9.95 10.58

* and **: Significant at the 5% and 1% probability levels, respectively.

ns: Non-significant

WSC= White sugar content, MSC= Molasses sugar content, WSY= White sugar yield.
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Table 2. Mean comparison for quantitative and quality traits in sugar beet

Q))ﬂ& gﬁ)ﬂa& Alg-a\aﬂ)J r'.".'l‘““ ﬁ..wt‘.g' ijj“..:: _)g.fb.l..p)) -\25.1.;)) _)g.&.ljgl“ﬁ
\~~)>()’Yl} \~~)>()’Yl} \~~)>()’Yl} (M)J) (M)J) ()&h))b})
5 5 5
Root yield Shoot yield SC Na K N WSC MSC WSY
(T/ha) (T/ha) (%) (meq. 100 (meq. 100 (meq. 100 (%) (%) (T/ha)
gsugar”) gsugar’) gsugar-)
Treatment Sl
Methanol feite
Control Aals 59.67c 37.66¢ 15.02b 4.31a 6.64a 3.09b 10.68ab 3.73a 6.26¢
7% ABIL 71.76b 41.79bc 15.28ab 4.11a 6.92a 3.17b 10.9ab 3.77a 7.77b
14% AP 80.28ab 44.97ab 15.56ab 4.14a 6.62a 3.4ab 11.19ab 3.7a 8.82a
21% AR 82.67a 49.631a 15.71ab 4.39a 6.84a 451a 11.14ab 3.97a 9.11a
28% JALTSEL 73.45ab 42.79bc 15.952a 4.02a 6.79a 3.28b 11.64a 3.7a 8.44ab
35% ALSEA 75.08ab 43.82b 14.903b 4.59a 6.86a 4.13ab 10.29b 4.01a 7.69b
Irrigation (s W'
Non-Drought stress i AT O 82.63a 46.08a 15.01b 451a 6.9a 3.31a 10.49b 3.9a 8.63a
Drought stress S S 64.94b 40.79b 15.78a 4b 6.66a 3.9a 11.46a 3.8a 7.4b

level-using LSD test.

I g )ls pme sl 0 dﬁa)} LSD Q}.a)"\luﬂ\.«\j.MQWQFé&d|)|>6c&bﬁ6|ﬁjojzﬁﬁ): ‘d."“&.i"":‘
Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability

SC= Sugar content, WSC= White sugar content, MSC= Molasses sugar content, WSY= White sugar yield.



WAL Jlo ) o)led OY5-Y al” 5y 9 g5 (81034 dlxa”

)|'>L.5—‘M/\ Cc'ld_MJJA..&_i‘) '>J§'L"'°J’L§.)":’T
Jle s ol i sty 5 Shae (Y J3d) 39
Clls gols e Aol sl S A s
S S 3, S zalST e (Y Jsds)
\)MJJ&UJUT)}J&J‘,—:w\
u“\—"’T Qv\_.&v__{g;_&b 05 4t sl U,LALS
NURD. UL o W VOV YAt V) | Y St
.(Cooke and Scott, 1993)
3 Sas 53 55 5 5 e S sl
J}_,j/\ CL.N)J‘_;)‘JLVMJM‘&?J_:
Sty Sl ol Hlae Jle i elan 5 o2l
saeb 53 3 U R (Y Jads) Cils

e dd g 2l 568 U8 arn g o5,

34t et S (e 3 S g
s olgllue (Cooke and Scott, 1993)
(Abdollahian-Noghabi and Fraud- ;sLL s s
58 i, Jrals s Williams, 1998)
Sl S 558 SKas bl s sl 4k,
55 s gme A3 Up )y Hldie p goLT &
el Sas s Ll s s .00 Jade)
3303 QLS o )3 (6,13 e 1B 3
Ad edalios (6 iy A8 5l 5 Ll o
s sl i 55 A8 e 056 YL (Y J )
sy O By G jl e 4 iy (Sis
Wb Ll ol o ety 005 S S
51— .(Cooke 1993)
e 2 Ll 5 s 0lalS gla S g5
23 5 b L gse 4 b Sl b S
ool J gl 53 (8 Sl e Clale 053] ames

and Scott,

\

o

4 by e Jlasual JB Wb Aoy oy iy LS
53 0T S 5 glie ez Lo y5 YA ebows
(Y ) 351 gomem Lo 53 YO mbaws 4y Glae
o 53 A8 o ys 5l 4 Yl 4 S
23 St opl 2als 5 gl sam Ao y3YA
bﬁw,bﬁfdjjbw-%ﬂjb\‘bdaw
S e s Hldie p Jglie S1U(Y Jsde)
S s, Shes o Jgplae S50 Jads) i
OV dgdm) 350 sl ma 1) el 53 55 Aot
e o i J 5l oz Ao y5 YY) o
W s by oshl) aie Sos Slee
Sol3 me Ol J lin ez Loy YA
23U L dske came TV b I
gk S, Shes Jldde o iy LS
)1@@,;5)&,3¢;?/v9\{4¢ucb
o o35 YY) mha (Y Jgdr) Sl
33 G5 PO il el dali 4 o J sile
S LT jlo sl adw i, Slas
JoB S s 1 b e S s Ses
ol (sl ai 5, Slas 5 Jla sl
A Shes (1l e S a5
.(Firoozabadi et al., 2003) 4% dal = ALiw

6)‘.)0 I U':hi‘J ;‘L. . md},l )
J_{Bu.a\_.p).))bjﬁi__i)brﬁa&).)

9 Dlo ($9) p ST Zotaw F1 wsy
RVCPRVEE g X

C)k_u Sl Olas aesls b yly 4 20



w33 Shae sl I

slaa¥ 4 05555 b Sdan polie 5l
JoB e i e $SL S B
Ll 53 5 ST Oljme 04 (STl s
ol 8 s Jlasenl B U8 ds s (A
A5 5 dbe s bl el 93 Ml 5 5L
)V Jsd) 35 Hls el C.la__ﬂ):u.{.i.ﬁ-
53 Jlaszal 16 A5 d s il 31 Yo |
L oalil A8 Aoy Sil5hl ey 5 Lol
75 5 (DT Ol o5 s 51 ) A3 L
Firoozabadi ) 55 Lyl ,5 oyl 55 e alS”
23 G5 s dle sk o (et al., 2003
L odaline (6515 ae OV 0 WD s
S s Shes LT 7 shw 5100 dpi)
5OV dsdr) s g ol gmn Y w5 5 Ak
Dlde 55 (ol e il 53 JLAJ.;CLW)J
S5 shilen (Y o) b odalie L S5
AU o i Sas,Shee s S350
3 Sl Jlamezal BBAS sy 5 4o 0)
>3 Shee (St 25 Lol 555 Sul 4y o 5 L
&S 545 o blzal pl sl (Cbls el 4l
Ay a5 Slas g sk (S i
Bl 3 36 Cow Jlamiul b6 A4S Loy
ol 92 i S5 S palS ol
ol a5 J6 Loyl 2
4S5 e 6 S o G )
S e 650 Ul 4 Uil 5 e J il
3, Shee 568 1wty 5, Shee il 530 o
Jolie 51y ol 93 3 58 eslinal S
Sl I S o (S 5% J gk

Vo

o

<ol sk 5! .(Cooke and Scott, 1993)
33m 13 e 10 o 53 55 dw Hl e
S 25 bl 853 Y gase () Jgds)
350 03 el il oo Rl 1 4 sla sl
Lyl b 53 2alS 81 0l 5 e s
G i Y s ey i
3 ) 4— .(Firoozabadi et al., 2003)
LS 55 (Sohrabi et al., 2006) o ,LSen
S-S (S s bl s sy el
St el 5 0 ple 055,55 Oljn s S
oLu\)L;,b@»_bM:s\Jqu)umcjb
930 i 059 50 Ol e Lal L(V Jgdr) sl
Jles bl o (S 25 Lol 3
33 oty Ol jn 4550 53 il 2l 30
ol e (Y Jgus) 5 s Jbo s Ll L
3055, slaeaS 5 Sl Yl | 2l 5l
S5 1 55 5l Ale (6 ol 5L (gokS (o
A il e by e O JL&
(Firoozabadi et al., 2003; Sohrabi et al., 2006)
;=5 (Clover et al., 1998) l,LSea 5 , M
sl a5l Eely  Sas aS Wl olis
5 oS S g e ady 55 055
O 5 ol e ki, 5yl el
(b SR8l e 5 (Sohrabi et al., 2006)
S o e ¢ (S Ll 5 s el 5
2 AL GLacsil 5o Gdae ol 35S
S 3y ol oSl 0l 18 Ll a

drn g (S b RS S ald o



WAL Jlo ) o)led OY5-Y al” 5y 9 g5 (81034 dlxa”

@'@'M&o)\.&éﬁiu‘w osle U‘i‘ )‘ oslaw! Mb}}'\;é} ol )‘J@M ol ‘5}:.?6)‘-/\.}‘

A o b S S s T lld s

References

Abdollahian-Noghabi, M., and Froud-Williams, R. J. 1998. Effect of moisture
stress and rewatering on growth and dry matter partitioning in three cultivars of
sugar beet. Aspects of Applied Biology 52: 71-78.

Abdollahian-Noghabi, M., and Sadeghian, S. Y. 2002. Change in the concentrations
of glycinebetaine, glutamine and sugars in sugar beet subjected to soil moisture
deficit. Pp. 375-382. In: Proceedings of The 65" I1IRB Congress, February 2002,
Brussels, Belgium.

Abdollahian-Noghabi, M., Sheykhol Eslami, R., and Babayi. B. 2005. Terms and
definitions of quality and quantity of sugar beet technological, technical
abbreviations. Sugar Beet 21(1): 101-104 (in Farsi).

Arnon, I. 1996. Crop production in dry regions. Leonard Hill, London 650 pp.

Bazza, M. 1993. Effect of drought stress and the time of its occurrence in the cycle on
sugar beet yield and technological quality. Pp. 119-130. In: Proceedings of the 56"
IIRB Winter Congress, Brussels, Belgium.

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

Cooke, D., and Scott, R., 1993. The sugar beet crop: Science into practice. Chapman
and Hall, New York. 195 pp.

Fall, R., and Benson A. 1996. Leaf methanol, the simplest natural product from
plants. Trends Plant Science. 1: 296-301.

Firoozabadi, M., Abdollahian-Noghabi, M., Rahimzadeh, F., Moghadam, M., and
Parsaeyan, M. 2003. Effects of different levels of continuous water stress on the
yield quality of three sugar beet lines. Sugar Beet 19(2): 133-142. (in Farsi).

Gardner, F., Brentpearce, R., and Mitchell, R. 1985. Lowa States University Press.
404 pp.

Gout, E., Aubert, S., Blingy, R., Rebeille, and Nonomura, A. R. 2000. Metabolism
of methanol in plant cells. Carbon-13 nuclear magnetic resonance studies. Plant
Physiology 123: 287-296.

\of



w33 Shae sl I

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

Hsiao, T.C.2000. Leaf and root growth in relation to water status. Horticultural Science
35: 1051-1058.

Hernandez, L. F., Pellegrini, C. N., and Malla, L. M. 2000. Effect of foliar
application of methanol on growth and yield of sunflower. Phyton 66:1-8.

Kunz, M., Martin, D, and Puke, H. 2002. Precision of beet analyses in Germany
explained for polarization. Zuckerindustrie 127: 13-21.

Lee, H. S., Madhaiyan, C. W., Kim, S. J., Choi, K. Y., and Chung, T. M. 2006.
Physiological enhancement of early growth of rice seedling (oryza sativa L.) by
production of phytohormone of N2-fixing methylotrophic isolated. Biological
Fertilizer and Soils 42: 402-408.

Makhdum, M. I., Malik, M. N. A., Din, S. U., Ahmad, F., and Chaudhry, F. I. 2002.
Physiology response of cotton to methanol foliar application. Journal of Research
(Science) 13: 37-43.

Mirzaei, M., and Rezvani., M. 2007. Effects of water deficit on quality of sugar beet at
different growth stages. Sugar Beet 23(1): 29-42 (in Farsi).

Nonomura, A. M., and Benson, A. 1992. The path of carbon in photosynthesis:
improved crop yields with methanol. Proceedings of the National Academy of
Sciences of the United States of America 89: 9794-9798.

Nonomura, A. M., Andrew, A., and Benson, A. 1997. Method and composition for
enhancing carbon fixation in plants. United States Patent 9: 36-60.

Ober, E. 2001. The search for drought tolerance in sugar beet. British Sugar Beet
Review 69(1): 40-43.

Paknejad F., Majidi heravan, E., Noormohammadi, Q., Siadat, A., and Vazan, S.
2007. Effects of drought stress on chlorophyll fluorescence parameters, chlorophyll
content and grain yield of wheat cultivars. American Journal of Biochemistry and
Biotechnology 5(4): 162-169.

Rajala, A., Karkkainen, J., Peltonen, J., and Peltonen-Sainio, P. 1998. Foliar
applications of alcohols failed to enhance growth and yield of C3 crops. Industrial
Crop Production 7: 129-137.

Ramirez, 1., Dorta, F., Espinoza, V., Jimenez, E., Mercado, A., and Pen a-Cortes,
H. 2006. Effects of foliar and root applications of methanol on the growth of
arabidopsis, tobacco and tomato plants. Plant Growth Regulation 25: 30-44.

ARA%



WAL Jlo ) o)led OY5-Y al” 5y 9 g5 (81034 dlxa”

Safarzade Vishkaei, M. 2007. Effects of methanol on growth and yield of peanut. Ph.D
thesis. Sciences and Research Unit, Islamic Azad University Tehran, Iran. 232 pp
(in Farsi).

Satler, S., and Thimman, K. 1980. The influence of aliphatic alcohols on leaf
senescense. Plant Physiology 66: 395-399.

Shore, M., Dutton, J. V., Houghton, B. J., and Bowler, G. 1982. How much is that
extra nitrogen fertilizer costing you? British Sugar Beet Review 50: 54-55.

Smith, G. A., Martin, S. S., and Ash, K. 1977. Path coefficient analysis of sugar beet
purity components. Crop Science 17: 249-253.

Sohrabi, Y., Shakiba, M., Abdollahian-Noghabi, M., Rahimzadeh Khoei, F.,
Tourchi, M., and Fotohi, K. 2006. Investigation of limited irrigation and root
harvesting dates on vyield and some of quality characteristics of sugar beet.
Pajouhesh Sazandegi 70: 8-15 (in Farsi).

Vazan, S., Ranji, Z., Tehrani, M., Ghalavand, A., and Saaneyi, M. 2002. Drought
stress effects of on ABA accumulation and stomatal conductivity of sugar beet.
Iranian Journal of Agricultural Sciences 3: 176-180 (in Frasi).

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

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

VoA



