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Table 2- Analysis of variance (mean of squares) of data resulted from super absorbent, humic asid and irrigation effects on
sugar beet traits
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*and**:indicate non significant and significant at 5 and 1% probability levels, respectively
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SPAD reading
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Fig. 1- Changes in the characteristics of sugar beet under experimental treatments(valuescorresponding to each trait have
been indicated respect to with super absorbent, with acid humic and 7 days irrigation interval, as100%basis).
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Table 5- Correlation coefficients between traits in sugar beetas a result ofsuperabsorbent application, acid humic foliar
application and irrigation

. 8af >, Sos R oe
B 5, Shes ) (10 3) 5 ol glgie o) Suid o3lo 30 o
LAY »no J e R S g dland (LS oasbe .
(,tsa Sugar o I - B
Gross J Leaf Dry matter Sy o ;
percentage (o yd) b ¢ i Variable
sugar _Tuber (%) J number — gccumulation (t.ha LAI
ield yield (t.ha” RWC (%) D)
yie I
Sy g Lasls
LAI
2 &) St oo ie
" (e
0.76 Dry matter
accumulation (t.ha”
)
0.19 0.26 S b
Leaf number
e 2l Glgome
-0.08 037 0.35 (30)
RWC (%)
(M)ﬁ) X3 ke
0.07 -0.08 -0.02 0.24 Sugar percentage
(%)
2 9) 028 3Skas
-0.01 0.37 0.46" 045" 054 (S
Tuber yield (t.ha™)
0.71" 0.42" 013 0.40" 0.54" 0.29 el .58 5o
Gross sugar yield
0.41" 0.58" 0.39 0.22 0.14 0.49" 0.32 7o b lS 2ue

SPAD reading

203 S5 g gy Jlots w3 )b dre iy 4 FF X
*and ** :indicate statistically significance at 5 and 1% probability levels, respectively.

cely; 3 Siorm sdgS il gy o olitul &S oyl 4 dogi L
‘;;I;)_,ﬁ ol Gimeh auls @) olped 4 et Lgllasls ] ARPRIEEN

_ . o . o . Lin y 0sMe Wilgy o Sroged duwl 5l ol 45"l ] 51 S
olBily g pyire Coglee bawgs imgd opl plool 4l e »°9 y* 98 ) ol )

yas 18356 o)l 4y amghy b B ) spude (qwga b ] )
gbise 5,35 alowy iy o o or et Q04[22 RIS a3l s ol @l Rl 4l 5 el e

el loj oo 5

.)»T walyd 1y olS ol o adgr iuliel ISl iy j Lo oD

&l

Allen, R., Pereira, L.A., and Smith, M. 1998. Crop Evopotranspiration: Guidelines for Computing Crop Water
Requirement. Rome: FAO Irrigation and Drainage Paper, No. 56, Italy.



1393 lins) 4 oylas B ol o5 3y9LisS bt ooy s pis 164

Almani, M.P., Abd-Mishani, C., and Yazdi Smadi, B. 1997. Drought resistance in sugar beet genotypes. Iranian
Journal of Agricultural Science 28: 15-25.

Anderson, D., Bullock, D., Johnson, G., and Taets, C. 1993. Evaluation of the Minolta SPAD-502 chlorophyll meter
for on farms N management of corn in Illinois. Proceedings of the Fertilizer Conference. January 25- 27. lllinois.

Barary, M., Warwich, N.W.M., Jessop, R.S., and Taji, A.M. 2002. Osmotic adjustment and drought tolerance. In,
Australian triticale 1: 135-141. 2002. Osmotic adjustment and drought tolerance, Proceeding of the 5" International
Triticale Symposium. Radzikow, Poland. June 30- July 5, 2002.

Bayat, M., Rostami, G., and Haddadian, M. 2009. Large amount of water resources and watersupply projects in the
state. Academic Journal of Civil Engineering 39: 26-37.

Bazuband, M. 1992. Effects of stress on thinning after the first round of quantitative and qualitative properties of
sugar beet, Beet. Research Khorasan Research Report 37-38.

Campbell, R.J., Mobley, K.M., Marini, R.P., and Pfeiffer, D.G. 1990. Growing conditions alter the relationship
between SPAD-502 values and apple leaf chlorophyll. Horticulture 25: 330-331.

Cole, A. 1975. Changes in leaf area and specific leaf weight of sugar beet leaves during the growing season. Crop
Science 15: 882-883.

Delfine, S., Tognetti, R., Desiderio, E., and Alvino, A. 2005. Effect of foliar application of N and humic acids on
growth and yield of durum wheat. Agronomy for Sustainable Development 25: 183-191.

Hasanzade Daluie, M. 1994. Effect of foliar application time with humic acid on yield, component yield protein and
nitrogen remobilization and dry matter of two wheat cultivars, PhD Thesis. Ferdowsi University of Mashhad, Iran. (In
Persian with English Summary)

Islam, M., Xue, X., Mao, S., Ren, C., Eneji, A., and Hu, Y. 2011a. Effects of water-saving superabsorbent polymer
on antioxidant enzyme activities and lipid peroxidation in oat (Avena sativa L.) under drought stress. Journal of the
Science of Food and Agriculture 91: 680-686.

Islam, M., Xue, X., Mao, S., Ren, C., Eneji, A., and Hu, Y. 2011b. Effects of watersaving superabsorbent polymer
on antioxidant enzyme activities and lipid peroxidation in corn (Zea mays L.) under drought stress. Journal of the
Science of Food and Agriculture 91: 813-819.

Johnson, M., and Veltkamp, C. 1985. Structure and functioning of waterstoring agricultural polyacrylamides.
Journal of the Science of Food and Agriculture 36: 789-793.

Jozefvova, L., Pulkrabek, J., and Urban, J. 2003. Possibility of chlorophyll meter use for sugar beet's nitrogen
fertilizing optimization. Available at http://agris.czu.cz (accessed 20 July 2009)

Kabiri, A. 2005. super absorbent, Introduction to Applied. The third workshop and seminar application of super
absorbent in agriculture: Iran Polymer and Petrochemical Institute.

Karda, C.F. 2002. Deficit irrigation practices: Deficit irrigation shielding based on plant growth stages showing
water stress tolerance Available from: http://www.fao.org/docrep/004/Y 3655E00.htm.

Karimi, A. 1995. Igeta effect on some physical properties of soil and plant breeding. MSc. Thesis, Faculty of
Agriculture, Tehran University. (In Persian with English Summary)

Karimi, A. 2005. Super Absorbent material effect on water use and growth of sunflower breeding. Desert 31: 19-34.

Kauser, A., and Azam, F. 1985. Effect of humic acid on wheat seeding growth. Environmental and Experimental
Botany 25: 245-252.

Khorshidi, M., Rahim, B., Mirhadi, M., and Noormochammadi, G. 2002. Effects of water stress at different growth
stages of potato. Iranian Journal of Crop Sciences 4(1): 59-48. (In Persian with English Summary)

Kohestani, S., Asgari, N., and Maghsudi, K. 2009. Super absorbent effect on the performance of maize (Zea mays
L.) under drought stress. Journal of Water 5: 71-78.

Koocheki, A., and Soltani, V. 1996. The Sugar Beet Crop. Mashhad: Publications of Mashhad University Jihad,
Mashhad, Iran 200 pp. (In Persian)

Liu, H.P., Yu, B.J., and Zhang, W.H. 2005. Effect of osmotic stress on the activity of Ht ATPase and the levels of
covalently and noncovalenty conjugated polyamines in plasma membrane preparation from wheat seedling roots. Plant
Science 168: 1599-1607.

Mambelli, S., Dal Rio, M.P., Amaducci, M.T., and Venturi, G. 1997. Method of plant analysis to evaluate nitrogen
status in sugar beet. Proceedings of the 60" IIRB Congress. Cambridge (UK), p. 321-326.

Mao, R., Islam, S., Xue, X., Yang, X., Zhao, X., and Hu, Y. 2011. Evaluation of a water-saving superabsorbent




7605 . Seagud sl 2 Jalono § S 53 Cughy O3y gas yaly 30,18 1

polymer for corn (Zea mays L.) production in arid regions of Northern China. African Journal of Agricultural Research
6(17): 4108-4115.

Michael, K. 2001. Oxidized lignites and extracts from oxidizwd lignites in agriculture. Soil Science 1: 25-27.

Milford, G.F.J., Pocock, T.O., and Riley, J. 1985. An analysis of leaf growth in sugar beet. II: Leaf appearance in
field crops. Annals of Applied Biology 106: 163-172.

Mirzaei, M., Rezvani, M.A., and Gohari, J. 2005. Effect of water stress at different growth stages on yield and some
physiological characteristics of sugar beet. Journal of Sugar Beet 21(1): 1-14.

Moosavi-Nia, M., and Atapour, A. 2005. Effect of super absorbent polymer on reducing low irrigation. The third
seminar, specialized training and agricultural applications Hydrvzhlhay super catchy. The third workshop and seminar
application of super absorbent in agriculture: Iran Polymer and Petrochemical Institute.

Nautiyal, P.C., Rachaputi, N.R., and Joshi, Y.C. 2002. Moisture-deficit-induced changes in leaf-water content,
leafcarbon exchange rate and biomass production in groundnut cultivars differing in specific leaf area. Field Crops
Research 74: 67-79.

Nonami, H., and Matthewse, V. 1997. Decreased growth-induced water potential a primary cause of growth
inhabitation at low water potentials. Plant Physiology 114: 501-5009.

Ober, E.S., Clark, C.J.A., Lebloa, M., Royal, A., Jaggard, K.W., and Pidgeon, J.D. 2004. Assessing the genetic
resources to improve drought in sugar beet. Agronomic traits of diverse genotypes under droughted and irrigated
conditions. Field Crops Research 90: 213-234.

Parvizi, M., and Yazdi Samadi, B. 1993. Evaluation of different lines of sugar beet drought tolerance. Abstracts of
Iranian Congress of Agronomy and Plant Breeding. p. 15-18. Faculty of Agriculture, Tehran University, Karaj,Iran. (In
Persian)

Peng, S., Garcia, F.V., Laza, R.C., and Cassman, K.G. 1992. Leaf thickness affects the estimation of leaf nitrogen
concentration using a chlorophyll meter. Rice Research 17: 19-20.

Peng, S., Sanico, A.L., Garcia, F.V., and Laza, R.C. 1999. Effect of leaf phosphorus and potassium concentration on
chlorophyll meter reading in rice. Plant Production Science 2: 227-231.

Prnyazpour, A., Habib, D., and Roshan, B. 2007. What is super absorbent? Journal of Agricultural and Natural
Resources Engineering 4(15): 1-3.

Rahimian, M., and Asadi, J. 2000. Effects of water stress on yield and quantity and quality of sugar beet production
function and its crop coefficient. Journal of Soil and Water 12(10): 57-63.

Salar, N., Farahpour, M., and Bahari, M. 2005. Effect of hydrophilic polymers on crop irrigation in melon. The third
seminar, specialized training and super absorbent Iran Polymer and Petrochemical Institute.

Salehi, M., Koocheki, A., and Nasiri Mahalati, M. 2004. Nitrogen and chlorophyll content as an indicator of salt
stress in wheat. Journal of Agricultural Research 2(1): 25-33.

Samavat, S., Malakuti, M., Samavat, S., and Malakooti, M. 2006. important use of organic acid (humic and fulvic)
for increase quantity and quality agriculture productions. Water and Soil Researchers Technical Issue 463: 1-13.

Schonfeld, M.A., Johnson, R.C., Carver, B., and Morhinweg, D.W. 1998. Water relation in winter wheat as drought
resistance indicator. Crop Science 28: 526-531.

Sebahattin, A., and Necdet, C. 2005. Effects of different levels and application times of humic acid on root and leaf
yield and yield components of forage turnip (Brassica rapa L.). Agronomy Journal 4: 130-133.

Siddique, M.R.B., Hamid, A., and Islam, M.S. 2000. Drought stress effects on water relations of wheat. Botanical
Bulletin of Academia Sinica 41: 35-39.

Sinclair, T.R., and Ludlow, M.M. 1985. Who thought plant thermodynamics? The unfulfilled potential of plant
water potential. Journal Plant Physiology 33: 312-317.

Talaee, A., and Asadzade, A. 2006. Evaluation the effect superabsorbent hydrogels on drought decreases olive trees.
In: Proceedings of the 3" Educational Course for Agricultural and Industrial Application of Superabsorbent Hydrogels.
Tehran, Iran. (In Persian)

Taleghani, D., Gohari, J., Tohid loo, G., and Ruhi, A. 1999. The Final Report of Water Use Efficiency and Nitrogen
Stress Conditions at Planting Sugar Beets. Sugar Beet Research Institute, Mashhad, Iran. (In Persian)

Thompson, J.A., Schweitzer, L.E., and Neison, R.L. 1996. Association of specific leaf weight, an estimate of
chlorophyll and chlorophyll concentration with apparent photosynthesis in soybean. Photosynthesis Research 49: 1-10.

Tsialtas, J.T., and Maslaris, N. 2008. Sugar beet response to N fertilization as assessed by late season chlorophyll



1393 lins) 4 oylats B ol o5 3ysLisS owlih pgy 4y pis (06

and leaf area index measurements in a semi-arid environment. Plant Production 2(1): 57-66.

Tugnoli, V., and Bettini, G. 2000. Nitrogen fertilizers in sugar beet spring sowing: use of the SPAD optical
instrument. Proceedings of the 63" IIRB: Congress (Switzerland). p. 419-424.

Ucan, K., and Gencoglan, C. 2004. The effect of water deficit on yield and yield components of sugar beet. Turkish
Journal of Agriculture and Forestry 28(3): 163-172.

Van Eerd, L., and Zandstra, V. 2007. Enhancing sugar beet storage quality. Interim report No. ADVO0253,
Agriculture of Adaptation council. University of Guelph Ridge Town Campus. Agriculture and Agri —Food Canada. p.
2-15.

Vs, J., Van der Putten, P.E.L., and Birch, C.J. 2005. Effect of nitrogen supply on leaf appearance, leaf growth, leaf
nitrogen economy and photosynthetic capacity in maize (Zea mays L.). Field Crops Research 93: 64-73.

Winter, S.R. 1980. Suitability of sugar beet for limited irrigation in a semi-arid climate. Agronomy Journal 72: 118-
123.

Winter, S.R. 1990. Sugar beet response to nitrogen as affected by seasonal irrigation. Agronomy Journal 82: 984-
988.



