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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

Yye


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.4.9
http://agrobreedjournal.ir/article-1-740-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1395.18.4.4.9 ]

¥R Oltws 3 oF ojlais Lvhw RIS Q“Q'_ﬁ' g|)) r}k— 41?;&"

«(Noshad et al., 2001) & ,3 (Murdock et al., 2004)
ol s = » g (Javaheri er al., 2012) A28, diae
Gy ows nl b 015 e (Posch e al., 2008)
J‘Jﬁ&h&?\)uéﬂfjw)xbcl_:?ojjj_::}
b bE § YL Sewen (Chunjiang ef al., 2007)
355,55 Sl b (SPAD o) &5y (Kb s 0150
(Javaheri et al., ) #\,; OLLE ;5 ¢S 43 34 4e
Oles s 92012; Beckova and Pulkrabek, 2005
o)l . Cwladld 051> OLAS (Cheng et al., 2000)
o 6l o ol 51015 0 &S 555 e blizal
Sloiml s i3 5 A diae oLS 055,55 Conds
(Chunjiang et al., 2007) 5 S oslizwl OT 5 3aS”
A 05525555 1aS sl Ol s
tﬁ?&)(FV/Fm)“ \_“ *m}:.é LSi\.. - &}:,9 &‘)l_{
Ao lan 3 g Hls me GAL:? 6‘—‘“("“\—3‘ 33 059
S 0555 558 o pan 2S4S 5l Ol bs o, Kb
u:.}b‘_f;',._ﬁb od b acw g yldae Lo d VO 4 Ve
(AL 03955 558 35S 25 805 Ske 4 5 FuFn

D0l do g Ol s Lo )3 O UGA»;ULAKLA\

s Fu/Fo Oljee 53 dsds 2ol Sl o 8 o LT
355 O e pds 5l L )leT b 51487 g
bl ol ply i § 1,505,868 )3 050 5
B+ Sheslarul (gl 55— sle o (g HLuT 45 48 355 o0
Eel o A& (LT 53 ol a5 055 25 355 o)
GRS ol 53 35 e 055,55 35S A 6
el idr o § Ol s o )3 VO UL;:}_{CE_,..
(S 055,28 35S 25 el g & JE LT
s 8 s gl s, Shee 35 el S
slyls b wg —albiT 55 .(F 5 Y ladsds)
aS Ui osls Olis «(Sharma ef al., 2015) O, an
Jmd 515 (gl smmee slyls SNUFV/Fm L (,,\_;? ol
L pLo, 51 ey St 05 5 ik i g it
(W QLA\:? Odds ao| g0 (al_i.lb BEREEPY u:i“i Fv/Fm

SalS Eeln g talS (e gla i

yya

055,55 o man 2S00 SilesT 3 5 o
WS s W6 05 s lie 4 A8y iae s
s J2B ST Oljy (e 03525 355 polis
.(Lopez-bellido et al., 2005) L o35> S
315 Ol Sliws 5 Kbe Slalin 5 wlls 4 2
Oljn o S 2T 5 4 g 0S5 sl 45
033,55 355 F Azl s ls gme F1 S5 (K s
J89 )8 s Jbs IS Ol 5 8 S som O
sls olas Uswi;l:n duslte (F Jgd>) 5 9 Dl gne Jf
Ole s [T 854S 58 J85 )8 Ol e (o i &S
YOV PVINUV- ST R RE 3\/&&1:_»):):&?]%;;_#
59 8515 ,laT 6y, 8 e 534S 55 63,58
5 Ao g o by 55 Olio () Olge S
S22 b (F dsda) 5 (635 4oy do)s O
Calidee sk 55 Ol i L) 51D Jbs IS (6l e
1S J255 sa Juds 5L alin 0556 58
sl ol 58 Sl e S ol 09 s
e Al L a8 5,8 (S s i 05
45 3, Shee 5 oLE J3 4 (gl gmmn <055 55 355
GOl gy 3l esliul Ll 5 53 5 4Bl Shol;5l
>SN 51 (5358 o (g S0l 5 sl b
5 @3l 5 e oy Loyl 8,8 a5 L s
e 453V (ol (Ko ol o g s
Sl A8 T Bl s 48T Cl S5 a5 558
NSy T IC ST IRE JUVNE UKy
dauly 4 053,55 O e 2D 055 SYL Js o
LSl ola Loy sleslanul . ib SolTs S
LS 055,55 Cards 2ol ssbie & (5 e b IS
2 503y A b4 gl i) sl e
03975 ) somn ook DL Ll ol oy 51 o
{(Blackmer and Schepers, 1995) Ceus oLE LI
s (SLasl 3 o Y (Koo 5 4 055k
el 5, Shas 568 05555 Slgmee b e by I
oS Jte ely5 OLALS 51 (6ol 55 Jpmammn


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.4.9
http://agrobreedjournal.ir/article-1-740-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1395.18.4.4.9 ]

M sl ST 05 a8 "

AT s 0 0595 555 LS 53 p S ASNY-
.(Caswell and Zilberman 1985)
(ALE by 0 e L 4S5l 0L s
SNaoleg plad 53 Adgy S 4y ooy G506 O
(F Jods) Col alS cdm o e as d 0 0S5
Jole sl i 5 o ol p 53 S0 anylis
Ay ooy AU Olpn p 8 LT 5 45 oS5
S (S5 AL s gae ALE iy (S
oy S9y ad g ol 5 bobs o dol 2als)
PSSty S 4 ey U O (22
— L}_:b “ CH}» o= F dydar) sl u:.;bl_f
JHB ALE YL GlaoST5 55 oSy iy Sliy
OB Ol s 03558 255 Slsled Sl 4z 5
o o slgr 2 03 55 ALE by US4 ek
l_;au.i;l_.n aslin (F Jgdor) 55 )l gme ety s
ST oy GRS Ol e o 2eST 48T 015 0L
doys Ve sVO (538 plaw 4 by pe LS 2bs
53 Malnou et al., 2008) ol,LSen 5 5ko .55
SLB 055,55 45T Loy dn pl 4 35 Shle3T
ol il 5 Sl S g Fls bl Eel,
Sl e 5355 oa dB )i 53 ALS A sy
Lol el oo il 780 OT (o 53 5 a8y by IS
IS Y ot 58 plard 2 5 S 6,50
ST s 534S Cb 8 s 015 e ol ol
035,55 555 Ao ;5 VO Slaslinul (gl 45— (sl b
S a6l o A8 LT oy 55 0dd 4oy
3,8t S o oS AE by o5l Ok,
0503 4y 03,5 3 5 Rl Ol e 4y By i
Sl sy G 5 s Ddb 4y AU iy
4SS Sl ol u.i)\)'f .(Werker and Jaggard, 1998)
TV &5 bS5 b i B oLl Ll s o
VO i layles 53 5 ,ESa 5 455 L8 VYO VF
23 LS 53 Galls Oy (,)?}_L:f\'m 30
5l Lakiy o (5 a5 5 S (sla,ST 5

Yyv

Sl Lo 2alS O iS5 ST LS
s, 3l S ST (6 eal b ialST RUBP
sladsbu Sl ol 4 bolday S JWES! sl
O e Loy Gl Lol cam 3 5 0k JiB5 5
o= 35,8 s JLS a5 5 ;5 ATP s NADPH
3 05, il G 2l S Eslp e
ATP w5 falS s 4 558w Fy /Fn 2alS
ety NS 1531 3 0l kel Sk, 0
ool A3 SN slie b gs 53 et 5 S
1250358 (0 (NPQ) glead 5 b b pols ol 31
S glees r.ij_)T Cdlad (oo OS5 gl b
54l SEALSTF /P 0T dlis 40 5 S0l o Sl 53
33 e 53 2S5 S0 Sy L S
PPV ENY .\ Y- SN W (UPUEL S Q-S| Py | M
5 —> {(Baker and Rosenqvist, 2004) » )_:f —
i3l 4T Wsls oL (in et al., 2015) o1 LS
el CFVFM 550 Eely (059 5 2 v
&8 oSast 035 Gl e85 5 €O O gDl
[Fan 2l pl by s &3 8, 05 55 Ol
God 33 055,55 28 B eae L lajles 5o Fy
@8 ) po Yods S5 Vs 4 Ll e 5 o5l
AL
s S Slasled o 51 aST sy Ol @\.:5
&8 sl s gmn 1 (shls 055,55 slasled s
Ot 5 fieo (6355 Fsku jo sy oS 555 5 e
335 SLES 5 A s i (6355 Ao 5 Loy
L;uuﬁ.quuwﬂL;L@fj;\u@J;J
(8355 4o g Lo d Ve s VO slajles 4 by
afﬁ;\uaﬁs,ﬂfﬁ;\md_%é\,b
S ey e B ol pl o(F i) s g )5
23 s s Bl 515 S 5 e mbas o 2
Aoy VO (i oS (sl St g o
S s il oo (B LT 3 ok oy Ol
slas o cl_:f): dfj_, EINW NS Ji’,’ uL_»LU'T


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.4.9
http://agrobreedjournal.ir/article-1-740-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1395.18.4.4.9 ]

YR Oltws 3 oF o lais Lr&-\a:k RIS Q"Q'_ﬁ' g|)) r}k— 4\1>ys“

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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