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Table 1. Physicochemical properties of the soil at experiment site
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WAV

2009 1.35 7.65 Loam 111 0.11 6 16.6 143 6.2 400 771
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Fig. 1. Rate of irrigation water for sugar beet genotypes in furrow and tape drip irrigation treatments
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Table 2. Mean comparison of yield and quantity of sugar beet genotypes in irrigation treatments (2008 and 2009)

i) _,JQL,J, J§.L sjgh.& Jlaseal [
ST slasles Root yield Sugar content sugar yield Extraction coefficient
Irrigation treatments (ton.ha?) (ton.ha™) (%)
Fagke A lam s 58.08a 9.16a 77.17a
Furrow, 80 mm
Faiske WV Sl 58.95a 15.75ab 9.31a 87.17a
Furrow, 130 mm
Foe W Slem 48.32bc 8.05abc 78.84a
Furrow, 180 mm
AoV fada Vol
1. 16.41 . 76.
Tape, 30 mm. 100% 51.56ab 6.41ab 8.53abc 6.38ab
M):Vbjud\:.a Yool
47.41 15. 7.4 76.
Tape, 30 mm. 75% bc 5.69ab 9bcd 6.55ab
Ak A sl 41.66¢ 6.35d 71.02b
Tape, 80 mm
Faske W 50l 41.2¢ 16.29ab 6.77cd 74.01ab
Tape, 130 mm
Fege WA o)l
41.67 7.17 77.14
Tape, 180 mm ore cd ¢

L, gyl gae gl M):@JL»:,!CE..,): dﬁ'l: slawls xg-o}aijL»\ﬂ¢M SS e o éb‘.\d{@hﬁlﬁa O A 3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using DMR test
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Table 3. Mean comparison of sugar content, white sugar yield and water productivity of sugar beet genotypes in interaction effect of year and irrigation
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treatments (2008 and 2009)

LS Aoy Jlascal L6 s us s T T T T (650 ,8
Jl Sugar percent  White sugar yield  Rate of Irrigation water ~ Water productivity
Year Irrigation treatments ol sla,les (%) (%) (m3.hat) (m3.ha't)
Furrow, 80 mm ek Ab = (Gl 16.23b-e 12.77b-d 15814 0.67
Furrow, 130 mm e e W = (Gl g 16.78bc 13.4b 15187 0.72
Furrow, 180 mm e e WA+ = (gl g 16.61b-d 13.6bc 13367 0.72
\wwag Tape, 30 mm, 100%  dojs Ve gz le ¥ ool 17.11b 13.52b 6854 1.56
2008 Tape, 30 mm, 75% Ao 3V e da ¥ — (gl 16.29b-e 12.77b-d 5571 1.54
Tape, 80 mm Y O 15.92c-f 12.09c-e 6550 1.24
Tape, 130 mm WAL 16.88bc 12.9bc 6581 1.38
Tape,180 mm e YA - gl 18.63a 15.07a 5887 151
Furrow, 80 mm ek Ab = (Gl 15.37e-g 11.66de 16092 0.48
Furrow, 130 mm g W = (glane o> 14.63gh 11.33e 17227 0.45
Furrow, 180 mm o ks A — (glase o 16.68bc 13.31b 15559 0.42
ywyav o Tape, 30 mm, 100% aojs Ve e e e ¥e - o)l s 15.71d-f 11.72de 11328 0.56
2009 Tape, 30 mm, 75% Lo 3V e da ¥ - (o)l 15.08fg 11.45e 9204 0.7
Tape, 80 mm ek Ar = o)l 13.98h 9.48f 10123 0.45
Tape, 130 mm ek W - (o)l 15.69def 11.38e 9912 0.45
Tape, 180 mm e e YA = o)l 15.3%-g 11.37e 9558 0.57

.\s)l.u‘;)\:@ng;jusM)A@JW!CJ@.’):QQ\:&M;«\:A;;;Q}A)'Twl.a\ﬁs.\MSJ:;ug;,fé\)bSd_u&;ﬂ:ﬁo‘,uﬁ):

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using DMR test
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Assessment of drought stress tolerance of sugar beet (Beta vrulgaris L.) genotypes
in furrow and tape irrigation systems

Taleghani, D.}, H. R. Salemi?, M. Farzamnia® and H. Sadrahghaen*

ABSTRACT

Taleghani, D., H. R. Salemi, M. Farzamnia and H. Sadrahghaen. 2021. Assessment of drought stress tolerance of sugar beet
(Beta vrulgaris L.) genotypes in furrow and tape irrigation systems. Iranian Journal of Crop Sciences. 23(1): 1-13. (In
Persian).

To evaluate sugar beet germplasm for identifying drought tolerant genotypes, precise methods are required
for application of drought stress. A field experiment carried out as split arrangments in randomized complete
block design with four replications in Karaj, Iran in 2007 and 2008. Main plots consisted of eight irrigation
treatments with furrow and tape drip irrigation methods after 30 mm (except furrow irrigation) 80, 130 and 180
mm evaporation from the class A evaportation pan. Four sugar beet genotype; 7112, BP Karaj, BP Mashhad and
BP Karaj (113*A37.1) were randomized in sub-plots. The 30 mm level of tape drip irrigation was applied at two
levels of %75 and %100 sugar beet crop water requirement. Combined analysis of variance showed that there
was significant differences between irrigation treatments, for root yield, sugar yield and white sugar yield. The
lowest root yield obtained in tape irrigation after 130 mm (41.2 t.ha') and 80 and 180 mm (41.7 t.ha?)
evaporation from calss A evaporation pan, respectively. The highest root yield obtained in furrow irrigation
after 80 and 130 mm (> 50.8 tha™) evaporation from class A evaporation pan, respectively. Tape irrigation after
80 mm evaporation and furrow irrigation after 130 mm evaporation from class A evaporation pan had the lowest
(6.35 t.ha?) and highest (9.31 t.ha) sugar yield, respectively. Average water use in furrow irrigation after 80
mm evaporation from class A evaporation pan (common irrigation practice with 8-10 days interval) was 16000
mS3.hal. However, average water use in drip tape irrigation after 30 mm evaporation from class A evaporation
pan to meet 75% sugar beet crop water requirement was 7350 mé.ha. The highest and lowest irrigation water
productivity belonged to drip tape irrigation after 30 mm (1.56 Kgsugar.m) and furrow irrigation after 180 mm
(0.42 kgsugar.m®) evaporation from class A evaporation pan, respectively. Considering the results of this research,
tape drip irrigation after 30 mm evaporation from class A evaporation pan with supplying 75% of sugar beet
crop water requirement was identified as suiable irrigation system for application of drought stress for screening
sugar beet germplasm.

Key words: Drought stress, Irrigation, Irrigation water productivity, Root yield and Sugar beet.
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