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4, Stress Susceptibility Index

5. Stress Tolerance Index

6. Harmonic Mean Index

7. Relative Drought Index

8. Yield Stability Index

9. Yield Index

10. Drought Index

11. Stress Susceptibility Percentage Index
12. Abiotic Tolerance Index

13. Relative Efficiency Index

14. Mean Relative Performance

15. Selection Index of Ideal Genotype
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1. Mean Productivity
2. Geometric Mean Productivity
3. Tolerance Index
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Table 1- Specifications of experimental pollinator lines and controls used in the experiment

o Loy aall/ ol as o Loy o/ ol as o Lo ol ol as
Number Line code/control Number Line code/control Number Line code/control
1 S1- 950036 9 S1- 950064 17 S1- 950118
2 S1- 950040 10 S1- 950070 18 S1- 950119
3 S1- 950041 11 S1- 950074 19 S1- 950120
4 S1- 950044 12 S1- 950077 20 S1- 950123
5 S1- 950047 13 S1- 950079 21 110
6 S1-950049 14 S1-950111 22 191
7 S1- 950060 15 S1-950114 23 IR7

8 S1- 950062 16 S1- 950116 - -
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Table 2- Average minimum and maximum temperature, rainfall and average wind speed of Karaj at the time of project implementation

ol Bl slod il Al slod (il SNk ol Ol s o (uSilo
Month Average of minimum Average of maximum Rainfall average of wind speed
temperature (°C) temperature (°C) (mm) (km/h)
osp 5.95 19.52 10.70 13
21 March-20April
)| 14.06 27,61 12.00 17
21 April-21 May
b 16.66 31.85 21,50 19
22May-21 June
= 20.84 36.79 0.00 12
22 June-22 July
e 20.40 36.48 0.00 10
23 July-22 August
IR A
23 August-22 18.15 33.53 0.00 11
September
e
October
ob!
23 October-21 452 14.88 23.90 10
November
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6. White Sugar Yield
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1. Venema

2. Lead (1) hydroxide acetate
3. Betalyser

4. Molasses Sugar

5. White Sugar Content
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Table 3- Results of some physical and chemical properties of soil of Karaj Motahhari sugar beet research station

S Ly yhannd 359 g5 5g0l -
Gos S il ﬂ"N [k QI ol Lé")“&" culas ‘s" U")S
] a K P N NH4 H
Depth Soil texture EC p ocC
(cm) (ppm) (ds.m™) (%)
0-30 =y 6.36 598.85 10.45 14.65 1.63 1.03 7.84 1.03
Loam-clay

a8 j0iin LEdles 5 slacnl 5o wiB 3 Sloe oS po (Wil slg 40325 -F Jgu
Table 4- Combined analysis of variance of sugar yield in sugar beet pollinator lines

¥ 2l ol 4z e Olr po g g0xo Slry po (uSSleo ouuh dazrgi il 5l
Source of variation df SS MS SS explained (%0)
o 1 988.36 988.36™ 46.11
Environment
Mg 4 16.92 423 0.79
Error 1
e 22 668.36 30.38™ 31.19
Genotype
Loyl Seny 22 431.64 19.62" 20.14
Genotype—enVIronment interaction
¥ 88 37.84 0.43 177
Error 2
e el 10.06

Coefficient of variation (percentage)

**: Significant at 1% probability levels
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Figure 1- Percentage change of line performance against control 110 in normal conditions (A), against control 110 in drought
conditions (B), against control 191 in normal conditions (C), against control 191 in drought conditions (D), Against IR7 control

under normal conditions (E) and against IR7 control under drought conditions (F)
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Table 6- Comparison results of mean sugar yield under normal conditions, sugar yield under stress conditions and stress tolerance
and sensitivity indices in sugar beet pollinator lines
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Table 7- Values and ranks of selection index of ideal genotype (SII1G), distance of lines from ideal and non-ideal genotype in sugar
beet pollinator lines
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Figure 2- Results of correlation analysis of sugar yield under normal conditions, sugar yield under stress conditions, stress tolerance

and sustainability indices and SIIG index in sugar beet pollinator lines (*, ** and ***: significant at the probability level of 5, 1 and

0.1 percent)
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Figure 3- Clusters analysis of sugar yield under normal conditions, sugar yield under stress conditions, stress tolerance and

sustainability indices and SI1G index in sugar beet pollinator lines
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Abstract

Introduction: Drought is one of the most significant abiotic stresses that reduce crop yield. The
primary objective of breeding programs is to increase the yield of plants under drought stress, as
these plants are vital to food security. This study was conducted to evaluate the drought tolerance of
sugar beet pollinator lines and to identify drought tolerant lines.

Materials and Methods: 20 sugar beet lines were planted in two conditions of normal irrigation
and drought stress in the randomized complete block design with three replications in the 2014 crop
year in Motahhari Sugar Beet Research Station, Karaj, Alborz, Iran. These lines were produced by
crossing a drought tolerant fodder beet (7221) with an O-type monogerm variety over the course of
several years in order to produce a pollinator parent for the development of drought tolerant sugar
beet hybrids. Sugar yield under normal conditions (Yp) and drought stress (Ys) were estimated. On
the basis of these two yields, tolerance and sustainability indices were subsequently calculated.
Results and Discussion: Results revealed that the effects of environment, genotype, and their
interaction were statistically significant. The MP, GMP, STI, HM, YI, REI, and MRP indices of
lines S1- 9501116 and S1- 950123, the DI index of line S1- 9501116, the ATI index of line S1-
950123, and the RDI, TOL, SSI, and SSPI line indices S1- 950079 were introduced as drought
tolerant lines. Among the lines introduced by the aforementioned indices, the SIIG index designated
line S1- 950116 as the most tolerant pollinator line due to its short distance from the ideal line
(0.56), its greatest distance from the non-ideal line (1.12), and the highest value of SIIG (0.66),
After the mentioned line, the lines S1- 950123, S1- 950077, and S1- 950119 followed with SIIG
values of 0.57, 0.56, and 0.56, respectively. Cluster analysis showed, 20 pollinator lines and three
controls were categorized into five main groups, while sugar yield under normal conditions, sugar
yield under drought stress conditions, and 16 estimated indices were categorized into four main
groups. The S1-950116 line was placed in the first group alone due to its superior sugar yield under
both normal irrigation and drought stress conditions, as well as its superior MP, GMP, STI, HM, Y1,
DI, REI, and MRP indices. So, this pollinator line can be used to produce drought-tolerant hybrids
for cultivation in various regions where water scarcity stress is a possibility. In the second group,
S$1-950077, S1-950118, S1-950074 and S1-950119 pollinator lines and IR7 tolerant control were
present. This group exhibited relatively high values in both conditions and stress tolerance indices,
indicating that they are drought-tolerant and capable of producing hybrids with a high sugar yield.
Conclusion: MP, GMP, HM, STI, YI, DI, REIl and MRP indices were found to be the most suitable
indices for selecting lines with high sugar yield potential and tolerance to drought stress
environment based on the results of correlation analysis of the studied indices. Among 20 pollinator
lines, according to these indices, lines S1-9501116 and S1-950123 had the highest tolerance
compared to other lines in terms of drought stress. Additionally, the aforementioned lines with SIIG
values close to one were identified as tolerant lines. Under both normal and stress conditions, the
aforementioned lines had the highest sugar production potential and yield, which may be due to the
transfer of drought tolerance genes from their tolerant maternal parent; consequently, these lines can
be suggested as the parent for the production of drought-tolerant hybrids.
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