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Study of some physiological parameters and organic composition for selecting of
salt tolerant and sensitive genotypes of sugar beet
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Table 1. The results of soil analysis in Amirabad

ailaia & 303 o pH EC Na Ca™ Mg*? SAR
Rigion Depth cm Mmohs/cm Meq/lit Meq/lit Meq/lit
LT el 0-30 8.59 7.79 163 8 22 42.09
LT el 30-60 8.7 17.32 220 16 32 44.9
ST ol ST 4o s =Y Jsir
Table 2. The results of water analysis in Amirabad
4 y0d s EC Na' Ca™ Hg"
Depth cm Mmohs/cm Meq/lit Meq/lit Meq/lit
5 1.45 4.33 4 13
&l P L - /c
Jsuibe 3 U A Jlae s arals ) dsb g b Aoy S0le - ¥ J g
Table 3. Mean of rootlength stability under stress of mannitol
Progeony <, Gy(191) G»(7233-P.12) G5(7233-P.29)
G, ol 0/98 Vi 1/8
G, polie e
G3 r‘gu.d
= - ol OP, ,2 agdy ) Jsh-OP-9 0 amdy, Jsk
st A..AJA:
OR, »agdy ) dsh
J5le Jsloee Dgline glaclale )5 azaly ) dsb wilols 4 2 -8 J g
Table 4. Analysis of variance for rootlength stability in different concenration of Mannitol
S.0.V df SS MS F Prob
P (A) g, 2 14.03 7.015 2.68 0.0017%*
(B) ol 5 5 2307.1 461.42 176.78
AB 10 53.04 5.304 2.032
Error Uast 36 94.31 2.61
Jsle Oglize sl bale 53 4wl b8 Kb -0 o
Table 5. Mean of germination under different cocentration of mannitol
P £, Op=-15 Op=-12 Op=-9 Op=-6 Op=-3 Op=0
G, ol 61.4 70 753 87 93 99
G, pslindas 72 83 78.8 88 93 98.5
G; polis 73 86 90 93 94.9 99
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Table 6. Mean comparison of characters in first year

SIS P O A Jos 5
Treatment proline RWC)(us ) chlorophyl (A) mg
(4 mol/g FW) Relative Water Context 5l ool o jlas 2 A
&£, rf -
a=191 ol 1.51a 15.62b 124 b
b=7233.p.12 polis 4 149 a 18.11b 161b
¢ =7233.p.29 plie 1.67a 25.5a 312.7a
sl Il 53 Do (6la ks g e =V J g
Table 6. Mean comparison of characters in first year
Ses olas ks »o S ko) B sy )8 adyy 3 Shes ol S Slos
3 Jeol>
Treatment (£, ¢ S0 Root yield (ton/ha) Sugar yield (ton/ha)
chlorophyll B (mg/ml)
a=191 ol 2447 a 643 ¢ 1.2/43 d
b=7233.pl2 polis 4as 240.7 a 1433 ¢ 2.7.87¢
c=7233p29 pslie 1923 a 21.1b 3.96b
Jsl Jl s Do 68 5 Kke aglie -A J gt
Table 6. Mean comparison of characters in first year
Sles A5 Hle fpgd S L 5 3 Shas LSP Slis gl
ol White sugar yield & ) o slo s 5 PR YN
Treatment SC Na/K (ton/ha) (4 g/ml) Cytoplasmic
(%) Leaf soluble proteins membran stability
9)
a=191 o> 193a 0.25e 0.96 d 91.46 cd 181.8 a
b=7233p12  pslieas  19.43a 032¢ 197 ¢ 97.49 be 176.5a
c=7233p29 pslis 18.83a 0.31b 3.18b 1058 a 127.8 b
e35 Jlo 55 Sl o Kol g lie 4 g
Table 9. Mean comparison of characters in second year
Sles Proline -.J; 6F o S sby (6l goe a s )
Treatment (nmol/g FL) RWC % Chlorophll a
a=191 ol 1.55a 15.17b 150 b
b=7233.p12 polis 4o 149 a 18.11b 113.7b
¢ =7233p29 polis 1.55a 25.55a 322 a
S b i iy Shas e S Shas
Treatment Chlorophyll b Root yield Sugar yield
(mg) (ton/ha) (ton/ha)
a=191 ol 237 a 9d 1.24d
b=7233.p12 polie 4as 2153 a 15.73 ¢ 2.78 ¢
¢ =7233p29 pslie 205.7 a 254a 3.96a
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Table 10. Mean comparison of characters in second year

Sl Woke el S Lok 53 Shes s el L S e sl
Treatment SC Na/K White sugar yield (EC) Leaf soluble
(%) (ton/ha) Cytoplasmic proteins
membran stability p g/ml(LSP)
a=191 ol 1923 A 0.2b 1.32d 122.2 82.6d
b=7233.pl12 polieaes  18.9A 0.3ab 2.28¢c 192.3 96.87 be
¢ =7233p29 pslie  18.77A 0.3a 3.9b 183 102.1 ab
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Table 11. Study of genotype variance- phenotype variance- Mean- Heritability- Coefficient of phenotype and genotype variability for character under salt stress

N N e < VR 3 U1 PR D i Sk Sy SlgRcis Dl
Variable Cdes S ezt e R s 5
MS-T MS-E Vg Vp Mean 1b CVp Cvg
Root length (RL} mm sk 10.58167 1.632778 1.491481 1763611 45.98333 0.845697 2.888025 2.65588
Proline (PRL}) e 0.012717 0.011642 0.000179 0.002119 1.535 0.084535 2.999181 0.872008
Total dry weight (TDW) USRS o3le 1.199289 0.226839 0.162075 0.199381 3826111  (.810856 11.685 10.52205
Leaf length (LL) o s 78.44056 1.623889 12.80278 13.07343  15.77778 0.979268 2291653 22.67808
Leaf width (1. W) oy 55.05722 0.427778 9.104907 9.176204  12.62222 0.99223 23.99914 23.90573
Petiolength (RL) & s b 120.5739 0.427778 20.02435 20.09565 1496111 0.996452 2996313 29.90993
Root length (RL) Ay b 10.05167 1.026111 1.504259 1.675278  17.25 0.897916 7.503335 7.110043
Relative water content {(RWC) & T (gl o 168.9662 5.889222 27.17949 28.16103  19.60611 0.965146 27.06654 26.59066
Cytoplasmic membran stability(CMS) o zcliecfut  7624.681 536.0139 1181.444 1270.78 162.9444 0.9297 21.87TM4 21.0944
Chlorophyll b (CHB.4) b Jis & 2755.722 7279.472 ~753.9583 459.287 2226111 -1.641584 9.627095 #NUM!
Purity (PUR) oo 33.60222 3.274444 5.05463 5.60037  87.54444 0.902553 270321 2.568125
Number of plant in hectar (PNR) S spsis 1097086 49.80361 174.5472 182.8478 36.2 0.954604 37.35393 36.49622
Shold dry weight (SDW) 0.382706 0.019647 0.06051 0063784  0.774444  0.948662 3261118 31.76306
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Table 12. Analysis of variance for different characters under salt stress

olie Aoz (e sk
Variable Proline Relative water content
S e PRL RWC
S.0.V Proline Relative water content
Year Ju MS Porb MS Porb
0.008™ 0.004™
Y xR 555 % Jlw 0.21 2.53
Genotype £, 0.01™ 1.68%*
Y xG Jlux &, 1.71% 0.003"™
RxYx G Eyx Jlx S5 0.01 5.88
olie a s b Jsy s o e a5
Variable Leaf Soluble Proteins
SOV & sle CHa CHb LSP
MS Porb MS Porb MS Porb
Year Jle 450™ 193™ 45.06™
Y xR S8 % Jl 1831 5046 9.8
Genotype £, 52310%%* 2755™ 344 1%*
Y xG Jx &, 8.6 562™ 0.56™
RxYx G Eox Jlx S5 2935 7279 47.7
Slaw > Sles > Shes 5 Slas oke 4 ke o
=) ol S Lo S5 ] =
RY SY WSY SC Na/K
S.0.V 5 e MS Prob MS Prob MS Prob MS Porb MS Porb
Year Jle 34.1™ 110.01™ 097" 02" 0.001™
RxY Jlx L1 0.87 11.06 0.02 09 0.00
Genotype <, 362.3 ** 1249 ** 8.7 ** 036™ 0.01%*
Y xG Jlux &, 3.1% 152%™ 007" 01™ 0.001™*
RxYx G &yx xS 1.59 9.98 0.05 03 0.001

Al St S e Laa 585 ol

sk ok

=7 570 C}hﬂ):)‘)&”(o:){)\ﬁwﬁb%‘}jq: 90 dLS
n.s, * and **: Non significant, significant at the 5% and 1% levels of probability, respectively.

JJ—il"‘“ Y u—<::’.3 o=l am A Sl

Y Jsus)

SS9y = gladllae b (Levit, 1981) o o
55 i 4S5 8 e - i Sl
035 &5 3 Jsb 5 aksy 055 Dl & by o S35
Ll aly )y Jlad 5 Jb Dlio 4 by e ol 50lis
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Table 13. Correlation between different character under salt stress
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AR RS TR S PR (O wfle B S 2 i P > Sas
AT ) y Pl S ) o ) et 4 . oo L3
SFW RDM RY SY 8C K Na Na/K N s WSY
Alkallteae
Prolin s 0.127 0.23 0.104 0.132 0.099 0331 0.062 -0.06 0325 -0.145 0.114
Total dry weight 9SS (3 0.543 * 0.906 ** 0.571 * 0.569 * -0.097 0395 (.641 ** 0.604 ** -0.325 0.660 ** 0,545 *
Leaf Length &Lk 0.843 *+ 0.395 0.912 ** 0.915 **'w -0.154  0.448 0.646 ** 0.548 * -0.326 0.546 * 0.886 **
Leaf width o, e 0.963 ** 0.286 0.812 #* 0.806 ** -0.26 0.206 0.671 ** 0.690 ** -0.539 * 0.707 ** 0.776 **
Relative water content S LI P JE 0,707 ** 0.339 0.888 ** 0.881 ** -0216 0386 0.552 #* 0.461 -0.176 0.336 0.886
Cytoplasmic Membran stability sl o sl sl 0.423 0.167 0.379 0.347 0427 0342 0.27 0.455 0.70* 0.639 ** 0.376
Chlorophyll A a fiy 85 0.533 * 0.366 0.827 ** 0.822 *+ -0.122 0392 0.582 * 0.494 * -0.007 0.289 (833 **
Chlorophyll B b Js, 8 -0.227 0.125 -0.222 -0.237 -0.068  0.158  -0.079 0.151 .094 -0.033 0234
Sugar Content &5 e 0.790 ** 0.408 0.733 #* 0.719%. 0371 0337 (.788 0,773 ** -0.416 0.643 0.720 **
Total dry weight -0 ST 0.905 0.431 0.733 ** 0.761 ** 0301 0219 0.726 ** 0.757 ** -0.481 * 0.76] ** (734 **
Shoot fresh weight wlh g 7 D 1 0.285 0.836 ** 0.834 *+ -0.232 031 0.818 *+* 0.694 ** -0.515 % 0.626 *¥ (.790 **
Root drymatter P APRG SR 0.285 1 0.713 0.324 0.09 0.371 0.474 ** 0.423 -0.086 0415 0.0.295
Root yields aday s Shae 0.836 ** 0.317 1 0.996 ** 0238 0221 0.660 ** 0.657 ** -0.311 0.609 ** 0.996 **
sugar yield S5 Sas 0.834 ** (.324 0.996 ** 1 0.159  0.238 0.649 ** 0.637 ** -0.282 0.604 ** 0,992 #*
22
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Study of some Physiological, parameters and organic composition for selecting of
salt tolerant and sensitive genotypes in sugar beet

P. Moaveni', Z. Ranji? and G. Noor-Mohamadi®

ABSTRACT

In this study three sugar beet genotypes were selected based on some physiological and agronomical
characteristics and had determined to be resistant, semi resistant and sensitive to salt were studied to identify
relationship between physiological indices and organic compositions and the best method for determining
tolerance and sensitive gonetic resources in laborary and field conditions studying percentage of germination,
initially seeds were planted in different osmtic pressure that were provided by mannitol solution and compared
for seedling stability, and germination stability using randomized complete block design with two replications,
and were grouped according to fisher and maurer index to tolerance, semi tolerance and sensitive. According to
this grouping, tolerant genotypes had higher seedling stability and germination than semi- tolerant and sensitive
genotype. These genotypes were also tested under natural salt stress of soil in Amir abad, Karaj. In comparison
of genotypes for synthesis of proline, leaf soluable proteins, cytoplasmic membran stability, there was no direct
significant relationship between accumulation of proline and relative tolerance of sugar beet. Tolerant genotypes
had higher cytoplasmic membrane stability and relative water content than other genotypes. Chlorophyl a had a
significant and positive correlation with root yield. It was concluded that chloryphyll b has no requirement to salt
stress for synthesis and is not under effect of this stress. In study of leaf soluable proteins, genotypes were
classified in separated groups. Positive correlation of this character with relative water content and root yield
shows that this character can be used as selection index for salt tolerance in sugar beet breeding programs.

Key words: Sugarbeet, Proline, Leaf soluble proteins, Cytoplasmic membran resistant, Leaf relative water
content, Chlorophyll a, b, Salt stress, Mannitol.
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