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Effect of nitrogen fertilizer, planting pattern and plant density on root yield
and quality and physiological indices of sugar beet (Beta vulgaris L.) cv. Pars
under tape-drip irrigation condition
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Tablel. Physical and chemical properties of the soil of experimental site (2013-2014)
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Ju S5 Gas & Al S Syl b R K NH4 NOs STesle Sl il
Year  Soil depth (cm)  pH EC(dS.m™) P(mgkg") Na(meg.l"") mg.kg! mg.kg! mg.kg! 0OC (%) Soil Texture
vy 0-30 7.8 1.2 11.1 6.5 560.2 58 16.4 0.9 Clay Loam
(2013) 30-60 7.8 1.1 11.6 6.2 5109 6.1 13.5 0.9 Clay Loam
vy 0-30 7.8 1.0 8.8 2.4 584.5 6.8 14.1 0.8 Loam
(2014) 30-60 7.9 0.9 7.9 2.6 592.5 7.6 13.8 0.8 Clay Loam
YY)
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Table 2. Mean comparison of root yield and quality characteristics of sugar beet in plant density, planting pattern and nitrogen fertilizer treatments (2013 -2014)

s> Shas ol s Sles b 03575yl WT
Root yield Sugar yield Sodium Potassium o-Amino nitrogen
ton.ha'! (meq. 100 g'! beet pulp)
Y4y Vyay Y4y Vyay Y4y Vyay Y4y Vyay Y4y Vyay
Treatments il slles 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
0% N Recommended in furrow irrigation o 54.1c 64.7b 8.5¢ 8.5b 2.4a 4.la  4.5a 3.4a 0.3b 2.5b
Nitrogen S50 50% N Recommended in furrow irrigation & ;LT edd 4o 5 Lo 20 61.3b 66.8ab 9.6b 9.3ab 2.6a 3.6a 43a 3.5a 0.7ab 2.7ab
© 75% N Recommended in furrow irrigation & LT sdl 4o 5 4oy VO 69.2a 72.0a 10.8a 9.7a 2.8a 4.1a 4.5a 34a 0.7ab 3.1a
100% N Recommended in furrow irrigation & LT sds ave s duoysVee 71.3a 68.8ab 11.3a 9.5a 2.8a 3.7a 4.4a 3.5a 0.9a 2.9ab
Plant density xSl 14 cm 64.3a 68.7a 10.1a 9.4a 2.6a 3.8a 4.4a 34a 0.8a 2.7a
’ 20 cm 63.7a 67.4a 10.0a 9.1a 2.6a 3.9a 4.4a 3.5a 0.8a 2.9a
. _ 40-50 cm 63.3a 69.7a 9.8a 9.5a 2.6a 3.8a 4.4a 3.4a 0.7a 2.6b
Planting pattern = c.s8” 21,7
40-60 cm 64.6a 66.4a 10.3a 9.0a 2.6a 3.9a 4.4a 3.5a 0.8a 3.0a
Mean ol 64 68.1 10.0 9.3 2.6 3.8 4.4 34 0.8 2.8

x,lxsjl:@no,ww,:@JWch,:_;Sql:dlul;.»\;,;;;}»,'T_,JLAJ{‘MJJ:@J,F‘;!,I:K&uﬁpo};ﬂﬁ,:

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 3. Mean comparison of nitrogen content (kg.ha™) and nitrogen use efficiency (kg.kg™!) of sugar beet in plant density, planting pattern and nitrogen fertilizer

treatments (2013 -2014)

AR Y EHINETYEY

e ¢ 035

s plas OJs %

05575 B 1S

Nitrogen content of shoot Nitrogen content of root Nitrogen content of whole plant NUEs

Y4y AAas Y4y AAas Y4y A Y4y A\
Treatments bl gl les 2013 2014 2013 2014 2013 2014 2013 2014
0% N Recommended in furrow irrigation i 51.3d 30.3¢c 57.4¢c 60.9d 108.8d 91.1d 50.8a  50.9a
Nitrogen i 50% N Recommended in furrow irrigation & (s ,LT sild 4oy Lo y3 0 71.1c 34.3c 72.4c 75.6¢ 143.5¢ 109.9¢ 404b  39.3b
227 75% N Recommended in furrow irrigation & ;b7 sikd 4o 5 Ao ys VO 91.6b 68.4b 114.4b 119.3b 206.1b 187.8b 40.3b  36.2b
100% N Recommended in furrow irrigation L& LT sild 4o doys Ve 113.4a 96.6a 134.6a 136.0a 248.0a 232.6a 38.1b 31.8¢c
Plant density g, l4em 85.2a 54.4a 92.3a 93.1a 177.5a 148.4a  42.7a  40.la
2% 20em 78.6a 60.2a 97.1a 101.9a 175.7a 162.1a 42.0a 39.0a
Planting pattern < T 40-50 cm 82.7a 56.2a 93.6a 92.2b 176.3a 148.4b 43.6a 40.6a
T O 40-60 cm 81.1a 58.5a 95.8a 103.6a 176.9a 162.1a 41.2a 38.5a

Mean ol 81.9 57.3 94.7 97.9 176.6 155.2 42.4 39.5

LI gyl gre Syl e)d =y Jlea! BY Qﬁil: laals Lo O g0 5T bl clizn &5 2k (o > (61l S&Lau:ful:n Ot 2 )3

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 4. Mean comparison of some physiological characteristics of sugar beet in plant density, planting pattern and nitrogen fertilizer treatments (2014)

bSO
Chlorophyll content (o o F) 1S, sl A i S s b i
(mg.g'FW) No. of leaves The amount of poto under the canopy(umol s m?)
&, S 238 b, o P 55 Jsl dl- e g2 dp pod e poler A 1
Treatments i loT e las a B atb SPAD Value (Fv/Fm) Green  Yellow 1% level 2 Jevel 39 Jevel 4t level
0% N Recommended in furrow irrigation Ao 476 1.0a 5.7b 45.1b 0.3b 23.9b 9.3a 667.8ab 629.8a 630.4a 624.1a
Ni 50% N Recommended in furrow irrigation M oHlT eds s doyior 52b Lla 6.4b 46.1b 0.3b 24.6b 9.3a 682.0a 590.2a 573.9b 560.5b
1trogen 059 5
& s 75% N Recommended in furrow irrigation M T eds a5 doy:Vd 702 1.9a 8.9a 49.1a 0.5a 29.6a 7.6b 540.4¢ 408.6b 284.2¢ 252.0c
100% N Recommended in furrow irrigation M LT eds a5 Aoy Ve 652 1.6a 8.0a 50.6a 0.5a 29.1a 8.1b 606.7bc 397.5b 297.7¢ 259.7¢
14 cm 57a  1.5a 72a 47.5a 0.4a 26.3a 8.5a 577.1b 457.70 355.9b 238.6b
Plant density SnpS15
20 cm 59a 12a 7.2a 47.8a 0.4a 273a 8.7a 671.3a 55.3a 537.1a 509.5a
40-50 cm 59a 12a 7.1a 472a 0.4a 26.9a 8.6a 557.8b 430.5b 387.2b 368.9b
Planting pattem ks T
40-60 cm 57a  1.5a 7.3a 48.2a 0.4a 26.7a 8.6a 690.6a 582.5a 505.8a 479.2a
Mean e
58 13 72 47.6 04 26.8 8.6 624.2 506.5 446.5 4240

LI gyl gre Syl .L«:):G'.;Jb.b-lcha): Qﬁil: laals Lo O 95T bl s clitan &5 2k (o > 6l)l:4§&h¢n§il¢e Ot 2 )3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Effect of nitrogen fertilizer, planting pattern and plant density on root yield and
quality and physiological indices of sugar beet (Beta vulgaris L.) cv. Pars under

tape-drip irrigation condition

Ghasemi, H.!, R. Mohammadian? and M. A. Esmaili’

ABSTRACT

Ghasemi, H., R. Mohammadian and M. A. Esmaili. 2017. Effect of nitrogen fertilizer, planting pattern and plant density on
root yield and quality and physiological indices of sugar beet (Beta vulgaris L.) cv. Pars under tape-drip irrigationcondition.

Iranian Journal of Crop Sciences. 18(4): 319-333. (In Persian).

Effect of nitrogen fertilizer and plant density on root yield, quality and physiological traits of sugar beet (cv.
Pars) under tape-drip irrigation condition was assessed in strip factorial plot arrangement using randomized
complete block design with four replications. Two levels of planting patterns (40-60 cm and 40-50 cm) and four
levels of nitrogen fertilizer; zero (NO), 50% (N1), 75% (N2) and 100% (N3) of the recommended levles for
furrow irrigation) were assigned to vertical plots and two levels of row spacing (14 and 20 cm) randomized in
horizontal plots. The experiment was carried out in two succeive sugar beet growing seasons (2013 and 2014) in
the research field station of of Sugar Beet Research Institute, Karaj, Iran. Nitrogen fertilizer had significant effect
on root and sugar yields. Decreasing nitrogen fertilizer to 75% of recommendation didn’t significantly influence
root and sugar yields. The least and highest nitrogen accumulation of 99.9 and 240.3 kg.ha! were measured at
zero and 100% levels of recommended nitrogen fertilizer, respectively. Accumulated nitrogen was partitioned
greater in roots (58%) than shoots (42%). The highest Nitrogen Use Efficiency (NUE) for producing sugar was
50.8 (50.8 kg of sugar.kg™! of nitrogen) in the treatment without nitrogen fertilizer application which was 21.7,
24.8 and 31.3 percent higher than treatments with 50%, 75% and 100% of recommended nitrogen fertilizer,
respectively. Radiation penetration under the canopy showed that more radiation was intercepted in denser plant
population and higher nitrogen fertilizer applications. Nitrogen fertilizer had significant effect on physiological
traits such as SPAD value, chlorophyll content, maximum photochemical efficiency of photosystem II (Fv/Fm)
and number of leaves. It was concluded that tape-drip irrigation system could reduce 25% of nitrogen fertilizer
application without significant changes in important qualitative, quantitative and physiological traits of sugar

beet.

Key words: Chlorophyll meter, Photochemical efficiency of photosystemll, Sugar beet and Tape-drip irrigation.
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