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Table 2. Physical and chemical properties of soil at the experiment site (0-30 cm. soil depth)

J &Sl il PR S S sl 2 ety i 0595 STesls
Year Soil texture pH EC (dS.m') Na(mgkg!) K(mgkg!) P(mgkg') N (%) OC (%)
2010 yrad Silty clay 8.23 0.98 4.45 489.52 15.55 0.31 1.83
2011 yva. Clay loam 8.06 1.31 7.82 521.50 8.55 0.18 0.93
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Table 1.Time of defoliation treatments application according to plant growth stages and growing degree days (GDD) (2010 and 2011)

2010 \Y¥A4 2011 Y4
(Ko sl Ken s sls” (Ko sl Ken s sls”
On time sowing Late sowing On time sowing Late sowing
ol ol ol ok
Growh stage oS ki Al Date GDD Date GDD Date GDD Date GDD
Initial Jy 8May  (CsgsyN9) 284 3 June 473 12 May 267 6 June 408
Crop development sl iy 4y 8 June (s =14) 888 22 June 920 7 June 784 27 June 862
Mid-season Joas Lulgl 16 July (sYs 1726 1 Aug. 1823 15 July 1653 1 Aug. 1705
Late season Jeab clgst 1 Sep. G esVY) 2857 13 Sep. 2821 11 Aug. 2342 25 Aug. 2309
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Table 3. Mean comparison of quantitative and qualitative characteristics of sugar beet in sowing time treatments (2010 and 2011)

Ju 4oy s Shes Al 1 s Sles A s - - o e 359 2 Al s ezl o o ol
Year Root yield White sugar yield Sugar content Na K a-amino N White sugar content Extraction coefficient Molasses
(t.ha!) (%) (meq.100 g'! beet pulpe) (%)
2010 yvAs 62.27a 7.78a 15.63a 2.67b  4.05a 1.14b 12.50a 80.17a 2.46a
2011 e 54.70b 6.41b 14.60b 3.63a 5.26a 3.03a 11.72b 80.21a 2.27b
ay
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Table 4. Mean comparison of sugar content, sodium and a-amino nitrogen of sugar beet in

interaction effect of yearx sowing time treatments (2010 and 2011)

e 0 pn 05955
Cals ol Al 4B Na a-amino N
Year Ju Sowing time Sugar content (%)  (meq. 100 gr.1 beet pulpe)
2010 1¥Aq . r&.@wf 15.49 ab 3.04b 1.12¢
On time sowing
oK s aS’ 1576 a 229¢ 1.16 ¢
Late sowing
201114 . 1K \,.5 14.03 c 4.47a 2.63b
On time sowing
rli;ajiag.;f 15.16 b 2.79b 342a
Late sowing
O Root yield 4z, 5 Shese §
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Fig. 1. Mean of root yield and sugar content of sugar beet in sowing time treatmentss (2010 and 2011)
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Fig. 2. Sodium content of sugar beet root in defoliation intensity treatments
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Table 5. Mean comparison of quantitative and qualitative characteristics of sugar beet root in imteraction effect of timex defoliation intensity treatments

sialeT ol les oAl s Slee VS| ERHNT oAl s ezl o
Treatments White sugar yield Sugar content ~ White sugar content Extraction Coefficient
Ly dlm e &, Bl s
Growh stage Severity of defoliation (%)
25% 7.81ab 15.13abc 12.17abc 80.33abc
o 50% 7.40bcde 15.04abcd 12.01abced 79.70bc
m{t;al 75% 7.22bcdef 15.17abc 12.24abc 80.62abc
100% 7.13cdef 15.32ab 12.36ab 80.58abc
Control Aals 8.28a 15.52a 12.41ab 80.67abc
25% 7.67abc 15.23abc 12.18abc 79.90abc
A by g 50% 6.82efg 14.97abed 11.95abed 79.76bc
Crop development 75% 6.96defg 15.10abc 12.20abc 80.70ab
100% 7.00defg 15.42a 12.52a 81.12a
Control dals 8.27a 15.52a 12.41ab 80.67abc
25% 6.75fg 14.78bed 11.86bcd 80.06abc
o Lol 50% 6.49¢g 15.15abc 12.21abc 80.42abc
Mid-season 75% 5.7%h 15.04abcd 12.07abced 80.25abc
100% 5.1 14.48de 11.51de 79.38c
Control dals 8.27a 15.52a 12.41ab 80.67abc
s e 25% 7.54bcd 15.35ab 12.38ab 80.60abc
Lz;}tjsiason 50% 7.50bcd 15.08abc 12.04abcd 79.80bc
75% 6.85¢efg 14.71cde 11.77cd 79.92abc
100% 6.48g 14.17e 11.17e 78.05d
Control dals 8.27a 15.52a 12.41ab 80.67abc
av
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Table 6. Coefficients of regression equations of sugar yield reduction of sugar beet in defoliation intensity treatments

Growh stage sy Al e
odld 03 b jalyl sl A iy g s Loyl b sl
Estimated parameter Initial Crop development Mid-season Late eason
A 0.72464 -0.04529 16.38452 7.64813
bi 0.23527 0.32500 0.01790 -0.01427
b2 -0.00106 -0.00167 0.00203 0.00160
R? 0.96 0.96 0.99 0.95

4 4> ¢ L (Abdi ef al., 2007, Jamshidi et al., 2009)
=15 OLalE &S il ol Sl ok yaeiie S
S o s e e 4y o (Bl e )
(Mitra and Srivastava, 1993) dewa 5 plus
Js—ame O par LBty Celyf s
Comd (el O (g5 o jn 4y b 50 OT (gLl
@3l Jyame 45 6, K5 ol 0Ll o
(015, L) sl s 25 0555 Jol> LT
3 dfj_: 030> Cews 1 5L gslasl Ol O ju

Sl Rl
A ik Lo A g0 5Lzel Ut g s o
S mmen 5 S e Sl Al g s Sl 0l plnl
=) Sl 534S e ) S OLS LS
b o S35 5 S (Llos gas ) Kan iasi

References

6uQUJ)>dAL$uL3>J_<lw.>}Ju)kgd\
K 5w el 5l b awlae j3eds S5 Culs

G bl 5L tal S U o5 5 FO

Jlasl Jgl ik o U Olojan 87 ooyt S0
L aolie 55 (s g odd sl 8 1 o jLes
cmﬁcmafﬁ_bbwﬁomﬁ&&u),u%
CiS 5 Slas (2l do s 5 5ke) (Kle 5 5b 4
S gl slas Shee an o pLS8 1
e 5 A (W05 0ts 68 ol doys Vo B YD
G S LAl 45 3 Shes Aoy AF 5 ¥F (Y 5l
J@JHJAJ_QAQ)L;@K&J{J)M\:
Lyt sl Lad8 o Lgs e sy
3 b s 4o g OT sdoms S8 5 J gaamns oA
PN S I RT3 S-S I
cQ\:ﬁL:éT): YU oyl glasas o A_g-)f\

Lles S ASE CblS 51 Ol juail 4 Oliises 1 &

odlawl 3390 xbw

Abdi, S., A. Moghaddam and M. Ghadimzadeh. 2007. Effect of defoliation intensity in different reproductive

stage of two sunflower (Helianthus annus L.) cultivars on grain and oil yield. J. Sci. Technol. Agric. Nat.

Resour. 11: 245-255. (In Persian with English abstract).

Acock, B., D. A. Charles-Edwards, D. J. Fitter, D. W. Hand, L. J. Ludwig, J. Warren Wilson and A. C.

Withers. 1978. The contribution of leaves from different levels within a tomato crop to canopy net

photosynthesis. An experimental examination of two canopy models. J. Exp. Bot. 29: 815-827.

Afanasiev, M. M. 1964. The effect of simulated hail injuries on yield and sugar content of beets. J. Am. Soc.

Sugar Beet Tech. 13: 225-237.

Anonymous, 2013. Crop water information:

beet. FAO WATER. [Online]. Available at


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.1.2
https://agrobreedjournal.ir/article-1-633-en.html

[ Downloaded from agrobreedjournal .ir on 2025-11-07 ]

[ DOR: 20.1001.1.15625540.1395.18.2.1.2 ]

IR0 Oty oY ojled coanlmn o Nl se) pols alos"

http://www.fao.org/nr/water/cropinfo_sugarbeet.html

Barnett, K. H. and R. B. Pearce. 1983. Source-sink ratio alteration and its effect on physiological parameters in
maize. Crop Sci. 23: 294-299.

Carter, J. N., D. J. Traveller and S. M. Bosma. 1978. Sugar beet yield and seasonal growth characteristics as
affected by hail damage and nitrogen level. Am. Soc. Sugar Beet Tech. 20: 73-83.

Dillon, M. A. and W. R. Schmehl. 1971. Sugarbeet as influenced by row width, nitrogen fertilization and
planting date. Journal of the A.S.S.B.T. 16: 585-594.

Dunning, R. A. and G. H. Winder, 1972. Some effect, especially on yield, of artificially defoliation sugar beet.
Ann. Appl. Biol. 70: 89-98.

Feller, C. and M. Fink. 2004. Nitrate content, soluble solids content and yield of table beet as affected by
cultivar, sowing date and nitrogen supply. Hort. Sci. 39: 1255-1259.

Fortune, R. A., J. 1. Burke, T. Kennedy and E. O’Sullivan. 1999. Effect of early sowing on the growth, yield
and quality of sugar beet [Online]. Available at http://www.teagasc.ie/research/reports/crops/4149/eopr-
41492.pdf. Teagasc-Project Report-4149(ii).

Hodanova, D. 1981. Photosynthetic capacity, irradiance and sequential senescence of sugar beet leaves. Biol.
Plantarum. 23: 58-67.

Hurisso, T. T, J. B. Norton, E. J. Mukhwana and U. Norton. 2015. Soil organic carbon and nitrogen fractions
and sugar beet sucrose yield in furrow-irrigated agroecosystems. Soil Sci. Soc. Am. J. 79: 8§76-888.

Jadidi, T., S. Hajjam, Gh. Kamali, K. Fotouhi and M. Abdollahian-Noghabi. 2010. Effect of defoliation
intensity at different growth stages on the root yield and quality of sugar beet. Iran. J. Crop Sci. 12: 252-264.
(In Persian with English abstract).

Jaggard, K. W and A. Qi. 2006. Agronomy. p. 134-168. In: Draycott, A. P. (Ed.), Sugar Beet. Blackwell
Publishing, Oxford.

Jalali, S., M. R. Baghare and M. R. Jahad- Akbar. 2005. Effects of planting date and cultivars of sugar beet
on curly top virus infection and population of vectors in Isfahan province. J. Sugar beet. 23: 123- 134. (In
Persian with English abstract).

Jamshidi, E., M. Agha Alikhani and A. Ghalavand. 2009. Effect of defoliation intensity at different
reproductive stages on seed and oil yields in sunflower (Helianthus annus L.). Iran. J. Crop Sci. 10: 349-361.
(In Persian with English abstract).

Johnson, B. L. 2003. Dwarf sunflower response to row spacing, stand reduction and defoliation at growth
stages. Can. J. Plant Sci. 83: 319-326.

Kamandi, A., A. Nezami, A. Koocheki and M. Nassiri Mahallati. 2008. Effect of timing and intensity of defoliation
on yield and quality of sugar beet. Iran. J. Field Crops Res. 6: 371-381 (In Persian with English abstract).

Mahmoudi, P., A. Khoocheki, A. Nezami and M. Nassiri. 2008. Effects of time and intensity of defoliation

on yield and yield components of corn. Iran. J. Field Crops Res. 6: 433-441.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.1.2
https://agrobreedjournal.ir/article-1-633-en.html

[ Downloaded from agrobreedjournal .ir on 2025-11-07 ]

[ DOR: 20.1001.1.15625540.1395.18.2.1.2 ]

s Shas 68, Ol sy sl Ol 1"

Malnou, C. S., K. W. Jaggard and D. L. Sparkes. 2006. A canopy approach to nitrogen fertilizer
recommendation for the sugar beet crop. Eur. J. Agron. 25: 254-263.

Malnou, C. S., K. W. Jaggard and D. L. Sparkes. 2008. Nitrogen fertilizer and the efficiency of sugar beet
crop in late summer. Eur. J. Agron. 28:47-56.

Milford, G. F. J., T. O. Pocock, J. Riley and A. B. Messem. 1985. An analysis of leaf growth in sugar beet.
II1. Leaf expansion in field crops. Ann. Appl. Biol. 106: 187-203.

Mitra, S. and G. C. Srivastava. 1993. Photosynthesis as influenced by assimilate leveling sunflower
(Helianthus annuus). J. Agron. Crop Sci. 171: 20-25.

Mohammadian, R., S. Y. Sadeghian, H. Rahimian and M. Moghadam. 2008. Reduced water consumption of
dormant-seeded sugar beet in a semiarid climate. Agric. Water Manage. 95: 542-552.

Mohammadian, R., H., Ghasemi, M. Bazrafshan, M. Moharamzadeh and P. Mehdikhani. 2014.
Identification of morpho-physiological traits affecting white sugar yield in sugar beet. J. Plant Physiol.
Breeding, 4: 23-34.

Moriondo, M., S. Orlondini and F. Villalobos. 2003. Modelling compensatory effects of defolitionon leaf area
growth and biomass of sunflower (Helianthus annus L.). Agron J. 19: 161-171.

Muro, J., L. Irigoyen, A. F. Milition and C. Lamsfus. 2001. Defoliation effect on sunflower yield reduction
Agron. J. 93: 732-739.

Muro, J., L. Irigoyen, C. Lamsfus and A. F. Militino. 2000. Effect of defoliation on garlic yield. Scientia
Horticulturae, 86: 161-167.

Orazezadah, M. R., M. Hosenpour, D. Ghanbari, and H. Sharefe. 2007. Integrated weed management of sugar
beet using planting date and cultivation in Dezful. J. Sugar beet. 23: 123- 134. (In Persian with English abstract).

Patterson, T. G. and D. N. Moss. 1979. Senescence in field-grown wheat. Crop Sci. 19: 635-640.

Sadeghzazadah-Hemayati, S., M. H. Sherzade, M. Aghaezadah, D. Fatholah- Taleghani, M. A. Javaheri
and A. Asghari. 2012. Evaluation of sowing and harvesting date effects on yield and quality of five sugar
beet cultivars in Jirof region (autumn planting). J. Sugar beet. 28: 25-42. (In Persian with English abstract).

Scott, K. and K. Jaggard. 1978. How the crop grows-from seed to sugar. Bri. Sugar Beet Rev. 72: 118- 123.

Singh, D. P. and Sethi A. S. 1993. A statistical model to assess the effect of leaf defoliators on root and sugar
yields of sugar beet. J. Insect Sci. 6: 72-74.

Stallknecht, G. F. and K. M. Gilbertson. 2000. Defoliation of sugar beet: Effect on yield and quality. J. Sugar
Beet Res. 37: 1-10.

Tsialtas, J. T., E. Soulioti, N. Maslaris and D. K. Papakosta. 2011. Effect of defoliation on leaf physiology of
sugar beet cultivars subjected to water stress and re-watering. Int. J. Plant Prod. 5: 207-220.

Tsialtas, J. T., E. Soulioti, N. Maslaris and D. Papakosta. 2009. Genotypic response to re-growth of
defoliated sugar beets after re-watering in a water-limited environment: effects on yield and quality. Int. J.

Plant Prod. 3: 1-18.


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.1.2
https://agrobreedjournal.ir/article-1-633-en.html

[ Downloaded from agrobreedjournal .ir on 2025-11-07 ]

[ DOR: 20.1001.1.15625540.1395.18.2.1.2 ]

IR0 Oty oY ojled coanlmn o Nl se) pols alos"

Effect of sowing date and defoliation intensity on root yield and quality of

sugar beet (Beta vulgaris L.)
R. Mohamadian'

ABSTRACT

R. Mohamadian. 2016. Effect of sowing date and defoliation intensity on root yield and quality of sugar beet (Beta vulgaris L.).

Iranian Journal of Crop Sciences. 18(2): 88-103. (In Persian).

This experiment was conducted to determine the effects of defoliation intensity at different sowing dates on
quantitative and quality characteristics of sugar beet at Motahari Research Field Staiton of Sugar Beet Seed
Institute, Karaj, Iran, in 2010 and 2011. The experiment was arrangemed as split plot using randomized complete
block design with four replications. Main plot were assigned of two levels of sowing date (sowing on time, in
early spring, and late, about one month later) and subplots consisted of combination of four growth stages, initial
(germination till six-leaf), canopy development (six-leaf till canopy closure), mid-season (canopy closure) and
late season (reduction of canopy closure till harvest time), with four levels of defoliation intensity (25, 50, 75 and
100 percent of leaf blade). In each main plot, four treatments including the control treatment (without
defoliation) and three sowing dates, simultaneous with defoliation at the first three stages of defoliation times,
were considered. After harvesting, root yield and other main quality properties was measured. Results showed
that root and white sugar yields with a delay of about 26 days reduced by 11 and 7 percent, respectively. Late
season sever defoliation reduced sugar content, white sugar content and extraction coefficient of sugar beet.
Defoliation in mid-season and late stages of crop life-cycle significantly reduced sugar yield. It was concluded
that when leaves of sugar beet are damaged, by any mean, re-sowing is not recommended and the filed could be

preserved.

Key words: Defoliation, Growth stages, Re-sowing, Sugar beet and White sugar yield.
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