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Investigation on the effect of micronutrient nutrient application and sugar beet
seedling characteristics in drought stress conditions
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Table 1- Analysis of variance The effect of different drought stress on germination and seedling growth in different fertilizer treatments

2 S8 L Sl 5SS ety dsb o bl Jsb oty S 05y sy Ble oSS 035
. I o (cels) J)da\? do s _ _
Sl mlie 2l Germination (cslo) (Cela) (o 5l) el (¢ 8 ko) (6,5 o)
SOV percentage(h) Germination Germination Root Length of Dry weight of the  Dry weight of
df speed(h) uniformity(h) length(Cm) shoot(Cm) root(Mg) the stem(Mg)
(Drought) Sz
- ) 4 670.47** 0.000013* 567.03 1.294* 11.874** 0.00025** 0.00218**
(Fertilizer treatment) 5" Lo 7 4620.80** 0.000103** 5759.71* 4.808** 1.969* 0.000039** 0.000304**
DOx F) 38 jlas x S 28 37.7 0.0000027 265.40 0.734 0.214 0.000011 0.000049
80 120.93 0.0000023 739.95 0.547 0.701 0.0000021 0.0000020
(Error.s=
U IN
T e - 15.02 20.17 28.85 21.82 21.76 25.37 24.37
CV (%)
R ,*ns

ns, *, **: non-significant and significant at 5 and 1%, respectively

\Al

Lil o doys OS5 5 gy el 53 I dre 5 s b Dols Kby 5 4



S il byl 38 A yiir 4l Ologad 9 Silg> ¢ SRy s pobis 337 WE wyy

355 Caliee (slaslad 53 el Asy 5 il sbaailge ke - s
Table 2- Comparison of germination and seedling growth in different fertilizer treatments

s 23) S5l A3 S s e Sl S ety dob (o 8l) 4 @il b doray; &S 035 o Bl oS 0

Treatment (celn (celn) (cels) (@) Shoot length(Cm) ) (p 5 )

Germination Germination Germination Root Dry weight of Dry weight of the
percentage(h) speed(h) uniformity(h) length(Cm) the root(Mg) stem(Mg)
(Control) asLz 70.40b 0.011 be 92.64 ab 3.434b 3.39¢c 0.0066 abc 0.0184 b
(Fe) a7 73.06 b 0.011 abc 97.28 ab 3.200 bcd 3.892 ahc 0.0070 ab 0.0206 ab
(Mn) ;5. 76 ab 0.012 ab 92.08 ab 4.287a 4.256 a 0.0059 ¢ 0.0204 ab
(B) s 810.6 a 0.013 a 101.39 a 3.353 be 4.011 ab 0.0056 ¢ 0.0204 ab
(Fe+Mn) ;:&et a7 61.33 ¢ 0.010¢ 81.07b 2.755d 3.600 bc 0.0026 ¢ 0.0212¢
(Fe+B) o 2T 68.80 bc 0.011 bc 94.26 ab 2.856 cd 3.927 ahc 0.0040 d 0.0126 ¢
B+Mn) ;Keut 5 73.06 b 0.012 abc 97.47 ab 4171a 4320 a 0.0063 bc 0.0211 ab
(Fe+B+Mn) ;Kut ) gt T 81.86 a 0.012 ab 97.87 ab 3.071 bed 3.369 ¢ 0.0075a 0.0226 a

L Sen b (63 gae DDt T Blond 51 o3 5 o 3 oSUls (slatals dir 0 g03T olal y szes pilie Cop i sl o glasles ke
Common letters in each column mean lack of significant difference in probability level of 5% with Duncan test.

i A Calibe sl 53wl ) 5 S5l (slaadl o (e amlie Y s

Table 3- Comparison of germination and seedling growth at different levels of drought stress

() ikl et S8l o Sl S (i) o 6 Jo el S 03 o Blo s 05
Ce ya 3 o 4> 43
OY S S (sl (sl (n ) s Jsb T (¢ 5 k) (¢ 5 ko)
Drought(Bar) Germination inati inati Root length(Cm) Length of i i
percentage(h) Germination Ge_:rmlngtlon shoot(Cm) Dry weight of the Dry weight of the
speed(h) uniformity(h) root(Mg) stem(Mg)

0 9la 0.14a 9la 3.662a 4.481a 0.0079 a 0.0260 a

-2 79.16 b 0.13a 75.16 b 3.524a 4.154 ab 0.0076 a 0.0243 a

-4 73.50 be 0.10 ab 71.50 be 3.418 ab 4.182 ab 0.0069 ab 0.0217 b

-6 69.16 ¢ 0.010 ab 60.16 ¢ 3.298 ab 3.734b 0.0066 b 0.0177 ¢

-8 53.16d 0.009 b 43.16 d 3.0522 b 2.681c 0.000 ¢ 0.0022 d

L Sen b (613 gae Mt (T Blowd 51 o ;3 5 mlaw 3 (SUls (slacals dir 0 g03T ol sdies pilie Cos 0 sl o glasles ke
Common letters in each column mean lack of significant difference in probability level of 5% with Duncan test.

\Al



1FAY Gl oF o kod 1§ wlo Of f DB ZSlol § casly) Sibg 3 — ooke dlowo

o3 ol Oyee (BT 3550 6355 byl e (O
b less e b i 8 . Cdls )3 1) (Gl (o 2S5 ST
Al olas @M}‘S“Jr Q,AT et

drdlyy Job

2 S A5 p e ST e araly) b Cdo
O il mhaw 53 (6355 Sl 5 Aoy & bz o
SLA G i ) el il 28 s 8 ls sas das s
A6 Jsiaz) s 8 amatn) dsb 3 slagme 2ol 4 s
ATl 53 0T o a8 5 58K e 5o aradyy b o i
Ol g,LT Bl I S dir a3 8 ol 3K L
WS Ayl s S edalin J8 b g 5 5K e (6513 e
5 Flsb LOT Gl amalS (ls (6 phy G561 o)
el 2t LOT ¢St 03le

4 Sl Job
Vbt o 55 4 Ble Job (555 (St 5 3

Lsn)bd‘.a.o.x.p):()JL&\CE‘»J:LQJ;J\A:IJ;L“;MJA
oAl ar il Job (S (iS5 AL L0 dpder) il
Lald b 3 e Sle F/FA Sl an aile Jub &5 sba b
Dsb op e oy Jb A (S 15 55 e e YIPA &
Llod 1Ll esls G 38 b g pl5 e 4 4 L
&ATJJ){c}i;ﬂg&aT;j)\fwa;)b@mJW&ng)bT
Gl S Joils 53 aST s B sy 4+
583 o5 arads | fhy dr dle Jsb S Ol ), 8y
Bl Job Sis 25 Ll s s wis S )8 (Yf) L8
335 I, S Sl Sl arals; dgb 4 S 4
Cooal ok e dle 5 araly,; Ab) O fib S

R | )‘3)‘}’.}1 L’;”al}

dr Bl g dzdly ) &Kz 09
S 055 5 A3 ) dwlcu,;;;jé;@,;i;
Ceemad () Jgd) ol ol Hls e ax e g axaly
NP RO S PRUN- D P o P PSS S PNES
oty 2l Ll ot ls e (St X 5,8 flize 31
Sl 3l S ar ble g azads; S 0)y (S
g dals s o 8 e Y ety S 055 Ol

—7 Y Gl 53 S 4 e 5 /P Ve

v¥

5341w yd

Aoy 5 eoles oS5 w5 S pbe o
3,05 349 Ao ys V Jlez| ckoﬂ 53 bl Ol 5l o
ssba il Aoy (S mhe BB O Jed)
Wuetal.,) ol Kes 5 55 .(F Joda) S3L 2alS (405 sne
Wsls QLS A puttir 5L 2 Siamd 5 ST )2 L (2016
Al AT G5l Aoy (5 RIS

bos 58+ o ol oS 5 6358 LS 5 o 5
5505 OLES 1y S34le deoyd o b ¢ 58l e o3 AV/AS
S G381 o3 PINY L iR+ AT ()l S 5
5 Ol (Y Jgd) sy jolastl s a1y G4l Aoy
03 (Sis A5 Calbee sl s S S E (VAT (oLl
L aS syl gialsem doys Jals , (ools gme 1B i
Ao ST Gl Aoy (S A5 A1
Al Bl Ly 5 5L -V ) i s Ay d S5 ks
35
$3419> oty

23 D8L EalS Siale Ce e (Sis 55 il L
4 G0l Lo S ey 3550 8355 lsles o
OT Jla 5 (Csl 53 /oW G5l Copw b) g Hles
Sls Gl (Csle ys o700V ) j.i.» 5 ool fij; 2 e 4
cals Ol s gl i8S s (11VA) o3l spd (Y )
O 330 03 0238l 5ds (3ue) VVA b gia b 5 sles
b Gae) VA bage L als jl 5 Skl s e
2l banlie 53 1) G380 S G35 53 0358
il byl

o ok D sl el o e 1SS (Sl s
S 53> el alia S5alr do)o b ooy laes 5 Al
Kan 538 g L 2AlST Aits iglize iy 5S4l
S ST (gt (5la Jomily 53 5o at gy Hlas) Sl 4 ol
P

SI4lgxr g

303y Jlagre pb G50l IS s p S
Jdr) Sl Hls gme do s ) Jlaz> da.u 3635 s I



S gt el 50 W yuiay 4L Olwogas 9 Jidile g (SR p )y solis éﬁ)lf}gi? eIy

shs 0las ot 3T 3 Caltes slajled g s s S
boawlie jo Sas 25 Jlas y oS gljls o
M p Giale Gl e Jew Sl als Glales
5 Gl e poesdle Sl 5 S las S (5 eme Liles s
b AS 5 oS 2 Shes (1B 4 e s sl Wy
Sy9 o oasype buli g5 oS ”J?gs" sl 1 ""st‘
. . . L = .
b g e &S Slie BIEWLS S e
4:.9\.3' &"JB‘ C,.&K )‘ o e:j«?‘_’q- ))..:b. Sl :}':'6‘ e X2
Llod 51 65 35,5 sdsCs pmn Hd Ol 28l ol b
Jsb o 3yl @0 4 09,80 sl Gl sl
o dle g arais Ay 5l e Lyl s oS gk
3RS My S 5 R Ol Rl Al e AL la) 5
A2l YL s Shas oS el aes Conlial Ll 2 55
U:.LL»)’T ol s adllas 5 40 slagdss s, :Jg)lf “561\’.=;T).‘
Ve 438 Wik S 5 oS AP co
iy Calde le o }ng"‘ s 55 sl
e 4o g BB mls Jpam shien 3,8 5 eslizals s
4 &:a-w-’ g_,d.l::u &LL.A BE) U’:"'.'.L‘)T )“)17 2 6}3&9 g:»w‘ C)Y
plosil (gl tole3T 55 J5e slas S Hluae op jlin cuns

.b}m

\

ko Y 51Ol pl an Bl K s 5 ey HL A
. S PSR VIRE SPRVEL RITIZITS £ J0R LAPANTNT- N r,?
LS araty ) &St 035 5 S0ke el oy Sl —A 5P F ¢
s 03 ot 7Rt AT (6355l &5 das e
WLls g g3 |y s By op S K+ aT 5 araty
+ AT ol5 Gpme 4 4 Bl &Kas 0y ot Soper
Wls Gl st AT O 4 0T o e85 g S
03 Gyl Jeily 8L Ble S 05 el O
S )y JMie Ly S apady; S 0j5 L dwlis
5wl el (Ses mhae MIHHL e Sl s arad,

Wl Gl LA el il 4t i

NI R

“aler S (el D e (S R BIHIL

sty &S 055 4 by e Sl 5 G560 Aos ()
52,5 1 6 asme IS il 5 ety U car il
I8 Bl ol Lo o amrady; Jsb Cdo b G54l Ae o
BRREYE-I PR EPYSIPR BT K N claplil Sl 5
S e G AT e 5 KOs slaphtl I S ans
Sl ol Sl arady) dsb o kw8
03 #6388 S5 e i 4 Cuglis in S
o I AS Dlio 2 (2Rl e Gt Kt aT)
o Bl S Oy 5 arady) S 05 (S8l L)



1FAY Gl oF o kod 1§ wlo Of f DB ZSlol § casly) Sibg 3 — ooke dlowo

References &b S 19

oode dlos (S 25 Lol s Al el il genl il addllas JFAY LG5S I8 5 9.8 (Ol
XYZYE YV(Y) g5 laST

i FOF 0,5 o&ils Sl g 25 55 0 o gmis OLLE el 5 ATYY L0 coivlns
Akeson, W. R., A. H. Freytag and M. A. Henson. 1980. Improvement of sugar beet seed emergence with

dilue acid and growth regulator treatments. Crop Sci., 21: 307-312.

De. R. and R. K. Kar. 2004. Seed germination growth of mungbean (Vigna radiate) under water stress
induced by PEG-6000. Seed Sci. and Technol, 23: 301-308.

Demirkaya, M., G. Okcu., M. Atak., Y. Cikili and O. Kolsarici. 2006. Seed treatments to overcome salt
and drought stress during germination in sunflower (Helianthus annuus L.). European Journal of
Agronomy, 24-291-295.

Galavi. M., M. Ramroudi and A. Tavassoli. 2012. Effect of micronutrients foliar application on yield and
seed oil content of safflower (Carthamus tinctorius). African Journal of Agricultural Research, 7(3): 482-
486.

Habib, M. 2009. Effect of foliar application of Zn and Fe on wheat yield and quality. African Journal of
Biotechnology, 8(24).

Kaufman M. R. and Eckard A. N. 1971. Evaluation of stress control by polyethylene glycol by analysis of
guttation. Plant Physiol, 47: 453-456.

Khajehpor, M. R. 1998. Industrial Plants Production. Jahad-e-Daneshgahi Esfahan Press, 456p.

Sadeghian, S. Y., H. Fazli.,, R. D. F. Taleghani and M. Mesbah. 2000. Genetic variation for drought stress
in sugar beet. J Sugar Beet Res, 37:55-78.

Sadeghian, S. Y. and N. Yavari. 2004. Effect of water-deficit stress on germination and early seedling
growth in sugar beet. Journal of Agronomy and Crop Science, 190. 138-144.

Soltani, A., S. Galeshi., E. Zenali and N. Latifi. 2001. Germination seed reserve utilization and growth of
chicpea as effected by salinity and seed size. Seed Sci Technol, 30: 51-60.

Wu, G. Q. R. J. Feng and Q. Z. Shui. 2016. Effect of osmotic stress on growth and osmolytes
accumulation in sugar beet (Beta vulgaris L.) plants. Plant Soil Environ, 62(4): 189-194.

\%4



e
(&)
c
1]
=

m

o —
S
3+

X
>

=
(%]
—
[¢B]

2
[

)

o
©

<

2
&

=

2L
(@)
=

e
[«B]
D
—_

m

)
c

o

o
>
e
(@]
[
(@]
=
(@))

<

Y
(@]

<
[
—_
>
o

-
[

=
[
(1]
—

Journal of Agronomy and Plant Breeding

ISSN NO: 2008-8485 Vol 14. No. 2, 2018

Investigation on the effect of micronutrient nutrient application and sugar beet
seedling characteristics in drought stress conditions

M. Nasiri™!, R. Seyed-Sharifi?
Received date: 30 October 2017 Accepted date: 11 March 2018

Abstracts

Seeds that grow in root and stem conditions under drought conditions can be found more quickly
and quickly, and in poor environmental conditions, they guarantee higher yields. The experiment
was a factorial experiment with completely randomized design with three replications. The
investigated factors were 8 levels of fertilizer treatment 1. Control (no spraying) 2. Pure iron (2 per
thousand) 3. Pure manganese (2 per thousand) 4. Pure boron (2 per thousand) 5. Boron and
manganese (4 In thousand) 6. Iron and boron (4 per thousand) 7. Iron and manganese (4 per
thousand) 8. Manganese and boron (6,000) and five osmotic potential levels (0, 2-, 4-, 6-, 8-).
Polyethylene glycol 6000 was used to create various osmotic potentials. With the occurrence of
osmotic stress, germination speed, germination uniformity, germination percentage and traits
related to root and shoot dry weight, root length and shoot length decreased significantly.
Germination percentage is related to root length. The roots become green before other plant organs
come out of the seed. Consequently, they are subjected to environmental stress before other organs.
Therefore, root length trait is a suitable criterion for choosing drought tolerance. The highest root
length was obtained in manganese and the least in iron treatment with manganese. Figures with
more germination percentage, seedlings longer and more dry matter.
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