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Abstract

Introduction: Sugar beet (Beta vulgaris L.) is well-known as the second most important sugar-
producing crop after sugarcane, contributing to more than 30% of world sugar production. Water stress
is considered one of the main factors of reducing Sugar Beet yield, and therefore it is necessary to use
strategies to reduce its adverse effects. the external application of growth regulators under stress
conditions eliminates the lack of internal plant regulators and reduces the damage of stress on plant
growth. Exogenous PAs application can effectively upregulate the situation; among different types of
PAs, putrescine and spermidine were found to have the greatest significance in plants water stress.
polyamine can respond to different abiotic and biotic stresses by regulating physiological
processes. The purpose of this research is to investigate the effect of irrigatin regimes and polyamine
foliar spraying on quantitative and qualitative traits and nutritional elements of Sugar Beet.

Materials and Methods: This experiment was conducted as split plots based on a randomized
complete block design with three replications in Rokh plains of Torbat Heydarieh city Torbat
Heydarieh region of Razavi Khorasan province in 2020. The main plots were allocated to irrigation
treatments including: 100, 75 and 50% of water requirement and the sub plots were allocated to
polyamine treatment in the form of foliar spraying including: putrescine (1 and 0.5 mM), spermidine
(1 and 0.5 mM) and control (without foliar spraying) were placed in sub-plots. Drought stress was
applied on the 8-leaf of the vegetative growth stage. The foliar application was done in two stages:8
leaves and the middle stage of the growing season (18 to 20 leaves).One week after foliar feeding,
nutrients including: nitrogen, phosphorus, potassium, calcium, magnesium, iron, zinc, copper,
manganese and boron were measured in leaf samples. At the end of the growing season, quantitative
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traits including: fresh and dry weight of shoot, root weight, root yield and qualitative traits including:
percentage of sugar, harmful nitrogen, potassium and sodium were measured.

Results and Discussion: The results showed the effect of polyamine foliar spraying and irrigation on
all functional traits including biological yield, root yield, root dry weight, leaf fresh and dry weight
and sugar content, qualitative yield traits including: sugar yield, white sugar yield, extractable sugar
and coefficient extraction of sugar and leaf nutrients was significant. In the foliar application of
polyamines, 1 mM putrescine treatment had the highest quantitative, qualitative and leaf nutrients,
which has not significant difference with 1 mM spermidine. A significant difference was also observed
between irrigation levels in all functional traits. Water stress caused the reduction of nutrients in the
leaves and the highest amount of elements was obtained from the full irrigation treatment. The effects
of polyamines * irrigation on some traits such as root yield, sugar yield and white sugar yield were
significant and there was no significant difference between putrescine and spermidine treatment at
100% and 75% of field water requirement. In the mild stress treatment (75% irrigation), the amount
of root yield was lower compared to the 100% irrigation level, at the same time, a small difference in
root yield was observed between the application of two types of polyamine used at the level of 1
millimolar and the level of mild stress. Therefore, with foliar spraying of polyamines in the amount of
one millimolar at a mild stress level, the amount of root yield equivalent to the optimal irrigation level
was reached.

Conclusion: In general, foliar spray with polyamines significantly improves the morphophysiological
traits, quantitative and qualitative yield of sugar beet and reduces the negative effect of drought stress,
which is probably due to the important role of these elements in the process of osmotic regulation and
other physiological, nutritional and biochemical reactions of plants. Therefore, polyamine foliar
spraying (potrescine and spermidine) in 1 mM concentration with 75% of RW irrigation is
recommended in sugar beet cultivation, especially in drought stress conditions. These findings
collectively provide an important illustration of the use of polyamines in modulating drought tolerance
in sugar beet plants.
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Synoptic Station during the sugar beet growing season Table 2- Some important meteorological components of Torbat Heydarieh

in 2020
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5 ) o Jleel a8 ols szl 10 Shos Wlamo

059 ey S 59 edily ) O Sloe « Sujelgm o ,Sles ol
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als slis @]&J&L&b)w Sl duslin gl (Y Jgu)
Slao Jlade o 3L lyls Gfl s asye Ve lJ.‘_g)L:)‘—‘ aS
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Yy

55 laaal 68 55 Ysa oo o (el (25
Farahbakhsh ) el sols lis 65 550 (i Sis i
Tang and Newton, ) ,$.s a.a=t o (et al, 2014
ologe el 5o Lapel b ids a5 wis S 5,155 (2005
S8 gl ST 5T i bgy e ol Jloislas aLS
0595 e Olgieas o Jlaixlas by 5 (il 98 Jols
ooy sealls il g bl el b el ooy
cel Jae gloiis hlie 10 LS Cuoglie g guilounsT sl
Rangan ) 5o,5 oo oLS ;o o, Slas g o) gl il )by iol58l
(etal., 2014

b a8 le (bl el oS G ol Gaios o
ac) e u;.'T kSae o VO L 6)L.HT Jes yo w8 jle o s
SRl pgo 09,8 5o 2l Sl oo 0 0l o Jool>
@l ae,n Ve jlad 0wl Jle oo o S g Cdils
Sl sixe S L;J Lo oo, 00 Hlei b aS sl cews @
3 0o 0 VO jled jo a8 Jle ogVh @ axgi bc bl
355kee GaalS Sl (goga L ah e Gulidl ol ]
Slesd o a8 jle (e Cwl o e cpl po 4y,
eyl log b S el s @y Vgo oo S5 e i
2l b (Jy sl (5)ls gime DS Voa doo S
4 5 a8 Jle 0 %eS Sl I gme B 095 sl e
(S99 S &5 Sy o0 5 4 cils plaisl sall Lo
4 (6 i N Slge b el 00l s St 25 5 5L
Gl 08 e 5 G1alS b a5l 5 WS S Ay, S
Solel 5 ke cimgh o (Khajepoor, 2005) s lag,
Sl s 1) od ooy (o sV el b Jles b awslie o
5J—°UG)L—.:-.‘" Jdo 4 5 a8 jlie eSS uim e
Noorjou ) ais Jeol> ol s Lol jles 5l aaia, oS, 5
s—wpd Guizs ol el Las (@nd Baghei-Kiani, 2004
S G5 il o a8 ke oo VL iz ]
o SsS 5 ey, O 18,0 sl e 4 S (S
(Ober, 2001) sl dasl p ol 4o lagy]

Mahrokh and ) ;S0 pubbizme asl i job as
Ol B,k 5l s,y s wols ylas (Khajepoor, 2019
s Jlasel BB S sy (il el b e

iy o Skee p s o ame WU Lol slajleg as
6)l1:.g—|) aals jled iy o Slee iSlas g ails 08,0
(Noorjou and Baghaei-Kiani, 2004) asl cews 4 (S
Syl cagllas gubow ol pls b as

s gl g glayg ) Colan el L Sis il
M OOLQ (:a&u L)"‘)"L'" ‘05_..0(54 LQU)L».«MMJT J.Jy uw.aalf
O ols las 5 ) Ke aadod mlis ol e el oL (o
aBjaiie ddy) g lye plail Sis 3y RalS 4 (Sis
.(Ghaffari and Tadayon, 2017) o e

SiS (g ey 0 8ae « Sojglan 0 Slee o oy
S g slend 50 S SES (59 9 S 5 ()59 cdda,
Voo oo S s sl Jlad b aS 0l Jool> Yo e
AU glls b jlas auiy b Jg ol (5,lo gxe AL

OlelS jo S22 5 5 (9 Rl (T Jgaz) 090 Jls ne

U & i |y ppoge el 5 sy b oa b les
ST BT ool gy loaslis S5 o el by
ils Lo e Lo ol (s luls o ol iladlone 25 4
Hussein et al., 2006; Kusano et al., 2008;)
&b 5,155 sale;l 4o (Noohpishe and Kalantari, 2011
Jsb «alse el Jsb o5t worge Lageal s 00)L5 a5
Sl g Bah azalS Sid g 5 G5y ez s 9 Az ay)
) oS (Khan et al., 2012) <l sgge oS
55 039 1Bl zge e sy 5 Opee sl ool Sk
a5 (Movahed et al., 2012) o 53y 0 S Sis
O Slaiags el e Sl Badod slaazily L
9 & yiamgid e S5, rals o (Medicago sativa L.)
Ot ORI s e S0 b e 9 9950 S (g
Gei5s o (Zeid and Shedeed, 2007) 55,8 o wla o
Ceb el cad,b ooy B0 v o (Sis i (6,50
99> (Orysa sativa L.) g5 oS S Ol slgims zals
ol 5 e 3 5kee el rn el Vgog S )+ ilslons
Oyl ol ,o (Farooq et al., 2009) 55,5 o bayl, &

S5 g ow o slo,leus oy 51 (Panicum miliaceum L.)

Cad )b ao)d B0) (St 5550 eyl Yse e
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Table 3- ANOVA of yield traits of sugar beet under different irrigation levels and polyamine spraying

Olaypo (uiileo
5 gl = S . i
i 2 - 2 039 . “ (439
&33! 3 5o . . Sy ¥ 039 ; 5 Le L
S.0V . Al y 0 Slos Al Sy 3 L a0 (359 i
df Sglem ) Leaf wet i
o Root yield Root dry . Leafdry content Sugar a-amino-N
Biologic yield . weight .
weight weight
Ssb
2 219 ™ 1.68 ™ 0.1156 ™ 0.429 ™ 0.0115 ™ 0.072 ™ 0.0056 ™
Block
d)lﬁ-fi " . . - . .
o 2 2670.9 1432.5 89.58 191.98 5.473 3.51 0.0042 ™
Irrigation
shol glas
4 24.87 13.47 1.045 1.785 0.0618 0.127 0.0028
Error a
ol by
ool ook 4 1442 ™ 86.79 6.22 ™ 7.69 ~ 0.272 ™ 17.66 ™ 0.652 ™
Polyamine
&bl # ool by -
- 8 23.77 ™ 15.73 1.07 ™ 1.745 ™ 0.0232 ™ 0223 ™ 0.002 ™
55 s
24 10.279 4.39 0.48 2.19 0.0423 0.155 0.0039
Error b
Ol ot o
8.86 9.98 13.02 11.66 7.24 8.21
C.V (%)

SIS sre b g o,y a9 S phaw (0 0 P o 5 4 NS g s e
*, ** and ns: significant at 1% and 5% level and not significant respectively

5 08 doe Glio (1ulso g liio -F Jgu

Table 4- Mean comparison of yield traits

wlio S gy Ay
. 8 Sdos o ,Sos S0 _ B Hle s
Traits ) . Ay Sy PR (939 yi
SO 5ol gm 3] Leaf wet Suger .
S . Root dry . Leaf dry a-amino-N
s Biologic yield Root yield . weight . content
Jtes weight weight o (Mmol/100g)
(t/ha) (t/ha) (t/ha) (%)
Treatments (t/ha) (t/ha)
GJ 3o oy Voo
70313 a 51967 a 14.36 a 18.17 a 294 a 17.30 b 1.93 a
100% RW
59.951 b  44.827 b 1271 b 1513 b 244 b 18.16 a 195 a
Water stress 75% RW
‘s:‘i B RS
43.678 ¢ 32.641 ¢ 955 ¢ 11.04 ¢ 174 ¢ 1735 b 196 a
50% RW
V i gy
] 62.19 a 46.60 a 13.14 a 15.58 a 258 a 18.77 a 1.78 ¢
Potrescine 1
1O Ly i 9y
. 58.73 b 4342 b 1230 b 1531 a 241 ab 18.08 b 1.84 hc
Potrescine 0.5
ol by Yy A yomint]
o0 A O S0
] o 61.34 a 4571 a 1285 ab 14.83 a 248 ab  18.56 ab 1.82 bc
Polyamine Spermidine 1
18 33,900 g
o 58.85 b 4391 b 1239 b 1494 a 2.40 ab 1761 ¢ 187 b
Spermidine 0.5
51.29 ¢ 38.08 ¢ 10.85 ¢ 1321 b 210 ¢ 15.22 d 243 a
Control

Sl Hlo goe BT Kl ygiw jo 50 Dglaie By >

different letters in a column have significantly difference.
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Sl opl eagie (Mohammadian et al., 2011) uis .
ssbieds a5 el Qi (e (Sl 25 51 0 a5
IS e Qi e g adly Gl olS (s pel )LAS pelas
St Lo ;3 )T (352 g0y )0 (e 41 i 93 0
(Kafietal., 2011) s ,ls

oz 3l ata) Gla—alBb Gl el sugb) A
ool Gosl Gl 5l g 09Bise ymdie (159 5 9 rmily (paii
a2 se il 1y odhe o g Ll 1) o s
S 6,5 Liabssl o (Mirzaei and Rezvani, 2007)
e B a0y 5 (Jleoy 5 B kel At ol
oodhbe B ao o i byl 50 s9z gl Lot o sixe
Orojnia )als ol bl Jle s sl & a5 090 s
ol il ol ash mls b oS etal., 2012
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ey Sd polic 5 0o i s ;0 S elS
S el )0 S 5 e 53 FR oz e 2]
ol polie p orelidh Yo iz sl o fine do
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Ve sl e o alié ol plw oS5 e Slday
ol g oSl azgi b g wiogy ade on it sl ol 5
@I olis den (ol ply 0355003 35l olS @ (o5 Il
A Jgaz) Siloads Dl 093 Ll 1 i o

Slews a8 ols lis u*""u,i’ Slowd 5k ausliae gl
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J992) 39 )logre pue jae (59 g Ll i e
2 iS50 Shes Slio (aloi (el Sy Sl iz (O
2 oealish 5o solel Blie Jlog o gtae aao s S, o
2e=e Sophw o S8 AL S Sles o s,
2l Jloine 3l ooy iy o o alls S8 0 Sles
O Jgaz) a5 oanlie 5l gine il Slao plo » Js
LaS el cws a ol 5l ooy Voo s j0 b v S
Sl Yo gme S ST 5l a0, 00 5 VO sl b
Voo ol jo Sd allbli s Slhee (e dion iz
Aoy 00 9 VO slojleas bas ws S Jol> ol i ase
08 ol gy oy 23l I gine S T 5L
Jol> ‘5?_‘ S 9o 0 VO les 5l 5 Jlamiwl LB w4
Sbo S (60 ke Slino 3 (S yobey (F Jguz) w35
2l & S g e Ll il ol 5l woys VO L (o]
g2 )l
Do i ((VOIY +) Jlamal L5 0 (A+130) Lol
@ Yoo G crm g lewd  (FIFY) coollld o o 9 (Y/AY)
P R CE BN OO TOE JERNVOSUON B UCH RPC VA JOS
(F Jgaz) assla

Rl (AU e B as s il a4
9 (e (395 5 meilly o slagg) ae; sla oallBU
Geidly il O ygul gload wile) guud 8 asls olge
8L o oysly 2elS o a5 csl (o, 9 L Jsed by
e Sald 3 g g ged Bd> (gl S by p3 g ea
51 .(Khajepoor, 2005) wigds oo wde & yguods 98 T &
o Jro ado; o palBl (Sis s bl s (S50
deoyd als Sl o wboo (RIB) e (3e 5 5 meliy
Sy e Do ot alidl 5 Jl sl L5 a3
.(Mehrandish et al., 2018)
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Table 5- ANOVA of qualitative yield traits of sugar beet under different irrigation levels and polyamine spraying
Olaypo (il
R ax e MS
&3] . . s RS b s o Oflos S 0 Slos
S.0V Al 5w ol 5 by S8 o 0 . ) .
df oo Jlazsw! Jlazw! L Aurdns
Root Na Root K ALC
MS WSC ECS w8 SY WSY
sl
2 0.00%1s 0.0001"™ 0.0116"™ 0.0002 "™ 0.074" 0.165"™ 0.015m 0.005™
Block
skl ” " " - - -
o 2 0.112 0.231 0.051™ 0.0035"™ 3.33 3.222 45.66 29.47
Irrigation
ol slas
4 0.0047 0.0014 0.016 0.0008 0.118 0.096 0.38 0.250
Errora
"_JJ 4 0.036 ™ 1427 3.62™ 0.0744 ™ 15.49 ™ 12.68 ™ 1091 8.24™
Polyamine
d)lﬁ-?i ® u...ni < " X
| 8 0.0025"™ 0.023™ 0.022"™ 0.0026 "™ 0.198 ™ 0.170™ 0.79 0.55
Js ‘suaa'
24 0.002 0.039 0.024 0.0049 0.172 0.465 0.22 0.165
Error b
e
7.75 7.74 6.42 7.94 9.85 8.32 10.64
C.V (%)

SIS sre b g o,y a9 S rhaw (0 0 P (o 5 4 NS g s e

*, ** and ns: significant at 1% and 5% level and not significant respectively

S 8 S doe Wlhio (12Kl dnslio —F Jous
Table 6- Mean comparison of qualitative yield traits

Olo
. - R S ySlos 3 ySlos
Traits Aoy o Adeyeawly  epd WBawe JlAS eyl . .
e 5L i Jlamiul P MR 5D
Root Na Root K il ok Jlazil
Sl (Mmol/100g) (Mmol/100g) ALC MS wsc  ECsas  SY WSY
(t/ha) (t/ha)
Treatments
&1 3L dwoy3 Voo
264 b 537 a 422 a 29 ab 1380 b 79.67 b 9.03 a 721 a
100% RW
)T s N FRWINS7
< « ’ 271 b 533 a 421 a 292 a 14.65 a 80.54 a 819 b 6.62 b
Water stress 75% RW
&1 3L o ys B
281 a 514 b 411 a 289D 13.87 b 79.83 b 5.68 ¢ 454 ¢
50% RW
Vo yi gy
2.64 d 561 a 463 a 297 a 15.20 a 80.95 a 8.76 a 7.09 a
Potrescine 1
Oy y gy
] 2.70 bc 538 b 440 b 292 a 1456 b 80.51 ab 784 b 631 b
Potrescine 0.5
ool (b Y (200 !
o 2.69 cd 5.45 ab 448 ab 294 a 1482 ab 80.72 a 835 ab 6.88 ab
Polyamine Spermidine 1
«[O uJM).uw‘
- 274 b 538 b 434 b 294 a 14.07 ¢ 79.89 b 775 b 6.20 b
Spermidine 0.5
by
281 a 459 ¢ 306 c 274 b 1187 d 78.01 ¢ 5.80 ¢ 452 ¢
Control

different letters in a column have significantly difference.
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S GolS Aty vy, olic g O A Az
Jlezslay o el 315 molie Gio Gaal3dl ol sled o
sl Sy yigd polie Gal81 5 Wl R s 4 ol
SpylS 5 asl cdles Aty ged aul b 0 Lagel by
ol ol 5l iy Jisls sgigr corge 009 lacmel sl
e Gloain,) (ol 5 (mge 9 Sk sbraiy) oo )s
Gl g olic Qi S ez ge Sl (nl 09— oo
Lagmelish 508 s 5l 25—Sis0 oS o Lagl elale
9 955 Jos olS (sl (BLool ()39 aie plgrear aklsi oo
Kusano et al., 2008; WU ) a4 oL o, ial38l > ge
Oy i S il Jgloe oS sa i 5158 (et al., 2012
wilo gz jlo olS (59,0 (2I8E —olie (B p Gl e
El-Abagy et al., ) miyie § (81 ¢ phd cormaliy o050
5° b g el (G395 ClE (2l eizes 5 (2010
.. (Nahed et al., 2009) Jo)5 slas

S ol 00S olass G plgreas OlalS 5o i el
mebits 5 (slaig; Camglia 2 5aliol, 5l g oaal o s e
bz Sla il 4 Caglie (ol cow b ol (5 o]
(Zheng et al., 2008) s4.5

adss iy, b deassl o G 0 el

o T cdlad 35 slocdly jo (g5 ugib loos gl
2 2l ma— B plags oir alS 5 L il
oL o 55 9 (Cakmak, 2005) s ls jié o sloSls
s (e ol 0 1S (Saleethong et al., 2013) &,
o) 9,0 4 Nat 095 lee 000 5 KH/Nat cos 233
s el Lo oo L L s Kt 151 (6,55l
Zhao et al., 2007; ) 50,5 9> ;0 KH/Nat o 59
5 b (39,5 i ilisl (Shiand Chan, 2014
Jo @ ol (S ) il g Lamal Sl o manely
5 oty a5l )l ol slo !

(Hummel et al., 2002) sl o389 508

bl 4525 @l H(pgd (5,10 paiged) (2188 yuolis

i 1O3g e rmolis polie n of (i il as ols lss
osine oy Sy gl )3 Sy g (55 S e 12
T g 3 S el 5 el i olie g 00y
2lie pr crmali o raizred sl 035 Jlo ime 9oy
ol by e (03908 Jolt (ol jslis (ooles

Ao, S s ;0 S g 659, K s (5B s ke

2 ol 5 ol o Jolize Blce sl o e U
(A Jga2) me)i, 6)‘&6:5&6 ‘S{L'xé J.al.:: )'l ‘al..\f@.m

el slic dan (ol 15 0529 pae o 4y g o0y Jlade
O Jgoz) wiloads Qi 0g5 > oy s 50

oz a8 ol Lt el jlord eSiloo Ayl s
o 88 yolie oales Gl el g oo o oy
‘&.’. wmr_..:‘ )Lo...xl.)d.:u.” S ol °"\:’.‘>)§ \5).\ p.)d_w)?
OppaeS (Egesme 10 Bl (g I gme OS] VYo Lo
Jgoz) sl o @ vals Jles ;0 Sy 13 jolie olis
NE

iz Gl el Lagpel s 0,8 g ol o
S gid Olg5 9 0350, Gl Gl Bl 9o Wilgi oo 535
O By aneS olie 0iduy Sgue | 0 Slas 5 00 oS
Ol ez e o5l ol o (gauB olge JWil b bl )|y e
59 S g ey jladie ¢ Jobos e e o jolie
)L.Jb)s.o s_j p...la.u 9 @L.,..S‘ob)f ‘uel 6LQJ91_M J_.*v) ‘oLﬁf
(Camberato, 2004) s ,ls Jleb 25 olS

Hlgs g0 aiBjataz )0 0b mexd 5 oyl Lo Shg
ol Gl basss jo g ail e bl code (Kian
Ol b e g aiu, 0,Skae iol38l as oS,y 0 i
ules S

AKter ) (LS jngs cass Gl el dage]
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Table 7- ANOVA of nutrition element traits of sugar beet under different irrigation levels and polyamine spraying in first sampling



FYV (4500000 16090 anlllan) (5 Lul ciliio gl 5o Wid )iy Sy Jure polic ClLé § (S (o8 Glio p1 cp o ymsl 9 a9y 5]

(J9! 610 paiged) Olay po (uSlo

I . 4’.)3
¥ il ol MS (First sampling)
5 . - . 7 e
S.0V Oy yhwd el peedS e mow o2l o e 89
df
N P K Ca Mg Na Fe Cu Mn Zn B
sl
Block 2 0.0068™ 0.00°™ 0.023™ 0.005™ 0.0014™ 0.008™ 42.78™ 0.305™ 28.24 ™ 7.47 ™ 411 ™
ocl
skl
o 2 0.116" 0.017™ 0217 0.011° 0.035™ 0.052" 713.19™ 0.241™ 128.58 ™ 203.48 ™ 198.53 ™
Irrigation
ol sl
4 0.015 0.0001 0.0069 0.0027 0.0001 0.001 59.16 0.085 441 27.97 19.82
Errora
R
. 4 0.602™ 0.0148™ 1.65™ 0.0122™ 0.0098 ™ 0.017 ™ 2653.9 ™ 18.56 ™ 476.77 " 580.58  765.76 ™
Polyamine
Sl ool Sy
| 8 0.033™ 0.0001™ 0.004™ 0.0004 ™ 0.00056"™ 0.0006"™ 37.23™ 0.157 "™ 1253 ™ 11.92 ™ 27.72 ™
JS‘_gUaa'
Error b 24 0.033  0.0009 0.02 0.0015 0.00066 0.0023 5325 0.466  25.19 20.52 22.14
rror
9.91 7.64 9.73 7.78 6.21 7.00 7.87 9.87 11.40 10.83
C.V (%)

SO sire E g ao,d a9 S e )8 I8 e S 5 4 NS g
*, ** and ns: significant at 1% and 5% level and not significant respectively

(J3) ol paiged) (2108 polie Olio (1l g lio —A Jgur

Table 8- Mean comparison of nutrition element traits (first sampling)

Wlao
Traits Oiare yhed by S i e ol e S ) »
N P K Ca Mg Na Fe Cu Mn Zn B
e @) (%) %) () (%) (%) (mgkg) (mgkg) (mgkg) (mgkg) (mg/kg)
Treatments
RIS I
480a 0045a 402a 071a 072a 39 c 191.75a 1510a 7465a 5405a 7103 a
) 100% RW
3 [ -
3 5 aenve
- 8 464 b 0043b 376b 068b 069b 398b 18357 b 1310b 7239 b 4934 b 69.47 ab
Y § 75% RW
P REWIRY.S
465b 0039c 379b 066b 063c 407a 17227 c 1188 c 7215b 4518 b 66.02 b
50% RW
Vomwis
. 498a 048a 425a 074a 071a 397 bc 207.06 a 1514 a 8157 a 5883 a 7987 a
Potrescine 1
18 (i yigy
) 470 b 043 b 408b 0.68 bc 0.68 ab 4.06 a 18046 c 14.72 a 73.96 bc 46.62 ¢ 69.64 bc
o Potrescine 0.5
s C
b } otk o 199.33
30S o 499a 046ab 419ab 070ab 070a 396 c 1476 a 77.03 ab 55.25 ab 76.73 ab
% S Spermidine 1 ab
o1& ty. 00 !
. 473 b 041 b 403b 067 bc 067 b 401 ab 17268 d 1393 b 7048 ¢ 4401 c 6728 c
Spermidine 0.5
sl
c | 428c 037c 317c 064c 063c 404 a 16214 e 1158 c 6228 d 3823 d 5468 d
ontro

Sl Hlo gme BB Kl gt o 50 Dglate g >
different letters in a column have significantly difference.
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Table 9- ANOVA of nutrition element traits of sugar beet under different irrigation levels and polyamine spraying in second



Ol g ool whe YYA

sampling
(95 519 piged) Glas yo (1Slse
.o . 4?)&
i @b S MS (Second sampling)
$°h P 2o . .. T e
S.0V of O35 yhwd el S e o ool o PR 89 »
N P K Ca Mg Na Fe Cu Mn Zn B
Sobs 0.015 0.0012 0.129 0.0019 0.003 0.0009 40.06 0.091 16.33 16.64 16.23
B IOCk 2 ns ns ns ns ns ns ns ns ns ns ns
&bl
5 0.437 0,008 * 0.488  0.0236 0.0389  0.035 221.09 1277 8136 173.87 158.89
Irrigation
sl
Lo 4 0.009 0.0005 0.083  0.0014 0.0014  0.009 50.16 0.54 9.10 493 571
Error a
ool Sl
4 0.684 0.00112 1.463 0.111 0.0092 0.036 2500.39 21.27 397.83 45472 972.63
Polyamine
s ool (Mo
o 0.030 0.0003 0.013 0.0012 0.0004 0.0007 25.30 0.66 8.17 15.11 25.23
‘5) 8 ns ns ns ns ns ns ns ns ns ns ns
P*1
I slbs
24 0.02 0.0008 0.056  0.0016 0.0003 0.0018 75.63 0.52 20.75 18.96 24.46
Errorb
Oyl g i 10.40 9.59 8.58 7.33 6.07 8.66 9.08 1002 1154 1077

C.V (%)

IS sire mE g oy a9 S )0 I8 g T 4 NS g
*, ** and ns: significant at 1% and 5% level and not significant respectively

(P9 510 pdiged) (13d polic Slio (1SSl dulio -1+ Jgur

Table 10- Mean comparison of nutrition element traits (second sampling)

Ol
aits
sl
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Figure 1- Means comparisons for sugar beet root yield under polyamine application and different irrigation levels.
Common letters in the columns indicate no significant difference (LSD 5 %).
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Figure 2- Means comparisons for sugar beet sugar content under polyamine application and different irrigation levels.
Common letters in the columns indicate no significant difference (LSD 5 %).
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Figure 3- Means comparisons for sugar beet white sugar content under polyamine application and different irrigation levels
Common letters in the columns indicate no significant difference (LSD 5 %).
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