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Table 1. Average effect of pollinator and male sterile single cross parents on root yield and quality

characteristics of sugar beet hybrids, Hamedan (2016)

Olzdles & Sl
Pollinator No. RY SY WSY SC WSC Na K N Pur
121 20 4085 7.38 6.11 1810 15.00 1.94 580 1.68 82.67
165 20 4158 741 6.15 1791 1489 207 546 160 8294
223 20 3748 6.62 542 1767 1442 221 586 199 8151
150 10 36.80 6.57 538 1790 1464 227 580 217 8174
24 10 3640 6.44 526 1766 1442 218 578 234 8157
134 10 38,66 6.66 535 1733 1392 271 570 244 80.33
SB27 2 4274 7.90 6.55 1849 1535 151 599 2387 83.03
Resistant control 4 sl aals 2 40.02 855 759 2142 19.02 128 424 228 8874
Sensitive control L. Jals 2 2131 361 282 1686 1320 310 6.26 169 78.02
ol e ol S Ko Sl
Abbreviation Single crosses No. RY SY WSY SC WSC Na K N Pur
3 SC(P.395*P.3) 3 4316  7.73 6.37 1798 1484 181 599 175 8244
23 SC(P.395*P.23) 3 4383 7.96 6.62 1823 1519 1.71 581 182 83.14
28 SC(P.395*P.28) 3 4503 7.92 6.46 1763 1439 220 592 177 8147
30 SC(P.395*P.30) 7 39.83 7.17 591 1797 1480 208 575 213 8219
49 SC(P.395*P.49) 3 4221 755 6.27 1788 1482 186 573 172 8281
90 SC(P.395*P.90) 3 4262  7.57 6.26 17.78 1471 204 557 187 8254
93 SC(P.395*P.93) 6 39.71  7.00 569 1765 1438 226 585 218 81.28
395 SC(P.49*P.395) 7 41.46  7.40 6.11 1789 1479 190 574 2.06 8255
6 SC(P.395*P.6) 3 38.36 6.92 575 18.07 1501 206 561 146 8291
12 SC(P.395* P.12) 3 39.83 7.18 595 18.13 15.03 205 5.73 156 8275
36 SC(P.395*P.36) 3 4138 755 6.34 1831 1538 189 527 190 8391
50 SC(P.395*P.50) 3 39.03 6.87 566 17.74 1462 205 5.68 197 8225
92 SC(P.395*P.92) 6 4262 757 6.26 17.78 1471 204 557 187 8254
111 SC(P.395*P.111) 6 3741  6.72 555 1793 1482 209 561 2.03 8250
215 SC(P.49*P.215) 6 34.97 6.17 5.08 17.65 1451 218 562 195 82.08
227 SC(P.49*P.227) 3 3483 6.19 506 17.73 1446 232 592 165 8139
233 SC(P.49*P.233) 6 36.26 6.22 498 1719 1377 258 6.00 201 79.93
305 SC(P.49*P.305) 6 3860 6.80 5590 1763 1451 226 544 199 8222
347 SC(P.49*P.347) 6 38.08 6.73 553 1763 1446 219 567 194 8192
372 SC(P.49*P.372) 6 38.38 6.87 561 1794 1464 242 578 2.04 8151
Novodoro 2 40.02 855 758 2142 19.02 128 424 228 88.73
Ekbatan 2 4231 752 6.11 1778 1441 233 6.06 213 80.93
Sharif 2 2131 361 282 1685 1320 310 6.26 169 78.01

4k st r)?\n 53 VIS o) o 5 ol (055 5 Sl (s 3) Jlammial o8 15 5 4 RY, SY, WSY, SC,WSC, Na, K, N, Pur

GBS 53 o) ady 3 Shas 5 5, Slas s 13 5 Shas (s 53) A O 50 (o y3) s L5 Ol 5

RY, SY, WSY, SC, WSC, Na, K, N, Pur: Root yield, Sugar yield, White sugar yield (t.ha'), Sugar content (%), Na, K and N
concentration (meq 100g root pulp), Purification efficiency (%), respectively
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Table 2. Disease index (DI), harvest index (HI), number of plants after thining (PN) and root number (RN) of

sugar beet hybrids in micro-plot experiment, Hamedan (2017)

ﬂ)u
No.

A e glady e

Sugar beet hybrids

PN

g

RN RI HI Cluster

9 SC(P.395*P.90)*P.121
SC(P.49*P.395)*P.121
SC(P.395*P.23)*P.165
4 SC(P.395*P.90)*P.165
SC(P.395*P.93)*P.165

13
16

18

20
21
21
22
21

19
20
22
20
19

2.65
3.04
2.60
2.84
2.48

88
88
87
86
91

[EEN

5 SC(P.395*P.28)*P.121
1 SC(P.395*P.93)*P.121
SC(P.395*P.3)*P.223
6  SC(P.395*P.28)*P.223
SC(P.395*P.30)*P.223

20

14

23 Ekbatan

22
20
22
22
21
20

21
20
21
20
20
18

3.31
3.07
3.20
3.06
3.17
2.87

81
82
80
82
79
82

17
12

10

SC(P.395*P.3)*P.121
SC(P.395*P.30)*P.121
3 SC(P.395*P.49)*P.121
8  SC(P.395*P.30)*P.165
SC(P.395*P.49)*P.165
2 SC(P.49*P.395)*P.165

23
22
22
20
19
23

20
22
20
20
18
21

3.26
3.26
321
3.46
3.44
3.08

74
74
76
73
74
74

19

22 Novodoro

SC(P.395*P.23)*P.121

20
23

20
22

3.76
3.85

65
64

11
15

21 Ludwina

SC(P.395*P.3)*P.165
SC(P.395*P.28)*P.165
7 SC(P.395*P.23)*P.223

21
20
21
22

21
19
20
21

4.02
3.77
4.48
4.16

58
58
54
58

24 Sharif

20
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Table 3. Analysis of variance and mean comparison of root yield and quality characteristics of sugar beet hybrids

resistant to Rhizoctonia, Karaj and Torbate Jam (2017)

2] plr oo s
Karaj Torbate Jam
S ct.a 35T a3

S.0.V d.f RY SY WSY SC RY SY WSY SC
Replication IS 5 73m 0.47™ 0.16™ 0.57™ 24 299+ 199 151+
Treatment Sles 24 403** 431"  1.8** 3.7 287+  10.7 8.3 1.93+
Error s 120 72.1 1.27 0.73 0.27 19 0.74 0.58 0.51
CV (%) - 12.4 11.7 11.9 3.72 13.9 13.6 13.7 3.57

ool A e slady s

No. Sugar beet hybrids RY SY WSY SC RY SY WSY SC
1 SC(P.395*P.93)*P.121 66.55 9.23 6.75 13.91 39.24 7.70 6.76 19.65
2 SC(P.49*P.395)*P.165 68.50 9.42 6.79 13.75 34.90 6.86 6.03 19.64
3 SC(P.395*P.49)*P.121 68.45 9.45 6.95 13.80 28.67 5.63 4.96 19.75
4 SC(P.395*P.90)*P.165 70.25 9.29 6.52 13.23 41.38 8.15 7.15 19.68
5 SC(P.395*P.28)*P.121 7245 10.21 7.88 14.08 36.81 7.31 6.47 19.91
6 SC(P.395*P.28)*P.223 72.15 9.85 7.22 13.68 26.76 5.36 471 20.15
7 SC(P.395*P.23)*P.223 67.00 9.34 6.87 14.01 31.19 6.16 5.41 19.75
8 SC(P.395*P.30)*P.165 80.80  10.85 7.91 13.45 42.43 8.53 7.54 20.08
9 SC(P.395*P.90)*P.121 74.00 10.30 7.72 13.91 36.10 7.15 6.24 19.79
10 SC(P.395*P.49)*P.165 70.10 9.74 7.23 13.88 34.71 6.79 5.96 19.73
11 SC(P.395*P.3)*P.165 7530 10.57 7.85 1411 34.95 6.99 6.22 20.03
12 SC(P.395*P.30)*P.121 66.45 8.82 6.40 13.31 33.38 6.60 5.81 19.78
13 SC(P.49*P.395)*P.121 62.45 8.65 6.45 13.85 31.48 6.28 5.55 19.88
14 SC(P.395*P.30)*P.223 71.00 9.68 7.31 13.64 32.43 6.24 5.47 19.24
15 SC(P.395*P.28)*P.165 82.40 1098 7.85 13.33 36.86 7.17 6.34 19.48
16 SC(P.395*P.23)*P.165 77.00 1041 7.63 13.49 35.19 6.99 6.14 19.89
17 SC(P.395*P.3)*P.121 67.20 9.37 7.11 13.94 38.38 7.91 6.96 20.53
18 SC(P.395*P.93)*P.165 68.95 9.71 7.21 14.13 30.67 6.20 5.49 20.22
19 SC(P.395*P.23)*P.121 71.10 9.89 7.46 13.90 32.05 6.57 5.84 20.48
20 SC(P.395*P.3)*P.223 55.60 7.82 6.00 14.09 31.67 6.33 5.60 19.97
21 Bumerang 52.05 8.21 6.61 15.96 20.14 4.19 3.71 20.70
22 Premeir 57.40 9.00 7.21 15.78 20.43 4.16 3.71 20.25
23 Novodoro 49.05 8.01 6.49 16.38 17.00 3.74 3.37 22.03
24 Ekbatan 7435 10.18 7.48 13.74 28.86 5.54 4.80 19.31
25 Sharif 75.80 10.67 7.66 14.16 17.57 3.39 2.95 19.28
LSD 5% 12.14 1.62 1.23 0.72 4.22 0.82 0.73 0.68
ST haald 52.83 8.41 6.77 16.04 19.19 4.03 3.60 20.99

Average of foreign controls
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Table 4. Analysis of variance and mean comparison of root yield and quality characteristics of sugar beet hybrids
resistant to Rhizoctonia, Shirazm, Hamedan and Gazvin (2017)

5l Oldas 9P
Shirazm Hamedan Gazvin
s cl.» 35T a3
S.0V d.f RY SY WSY SC RY SY WSY SC RY SY WSY SC
Replication 1 & 5 143 3.3 1.8™ 0.7 | 200+ 1.50™ 1.55"™ 4.31*| 55" 0.63" 0.42" 1.85"
Treatment Sl 24 843+ 17*= 95* 1.8* | 731* 22.7= 17.2* 4.71*|166™ 2.14™ 075" 1.31"
Error o 120 654 174 134 0.90 | 104 293 198 0.50 50 0.69 0.27 0.5
CV (%) - 142 156 188 6.37 | 164 164 165 422 | 236 237 264 6.01
osled A5 e glady s
No. Sugar beet hybrids RY SY WSY SC RY SY WSY SC RY SY WSY SC
1 SC(P.395*P.93)*P.121 |62.14 937 6.72 15.00|69.52 1138 9.14 16.35|33.27 3.89 220 11.65
2 SC(P.49*P.395)*P.165 | 60.48 9.13 6.74 15.16|64.81 1112 9.32 17.18 (2890 335 180 1164
3 SC(P.395*P.49)*P.121 | 68.33 9.67 6.63 14.06|66.17 1095 8.95 1655|2940 340 185 1153
4 SC(P.395*P.90)*P.165 | 65.00 9.92 7.28 1528|5743 959 7.79 16.68|29.13 356 2.08 1231
5 SC(P.395*P.28)*P.121 |55.71 8.29 6.10 14.88|64.33 1055 8.37 16.38|38.21 4.23 231 1118
6 SC(P.395*P.28)*P.223 | 61.43 8.77 6.04 1429|6198 1034 831 16.68 (2944 324 172 11.02
7 SC(P.395*P.23)*P.223 | 60.24 8.83 6.21 14.70|70.02 1144 9.20 16.33|30.92 339 175 11.04
8 SC(P.395*P.30)*P.165 | 65.24 9.66 7.00 14.82|61.07 10.15 8.31 16.68|30.81 354 193 1158
9 SC(P.395*P.90)*P.121 | 65.24 9.57 6.99 1466|7452 1192 9.29 16.08 |33.90 4.08 2.38 12.08
10 SC(P.395*P.49)*P.165 | 64.29 10.04 753 15.71|61.17 1030 856 16.85|33.10 4.03 236 1215
11 SC(P.395*P.3)*P.165 62.14 9.16 6.53 14.66|6352 1049 854 1649|3342 393 228 1171
12 SC(P.395*P.30)*P.121 | 61.90 9.18 6.88 14.83|57.67 9.29 741 16.16|2767 320 176 1157
13 SC(P.49*P.395)*P.121 |52.86 7.88 583 1492|56.36 959 7.89 17.01|30.54 362 2.09 1201
14 SC(P.395*P.30)*P.223 | 61.67 9.19 6.85 14.89|59.14 984 7.93 16.66|30.79 357 197 11.62
15 SC(P.395*P.28)*P.165 | 69.29 9.94 7.00 1440|6881 1124 9.06 16.36 |37.38 4.12 210 10.99
16 SC(P.395*P.23)*P.165 | 65.00 9.82 7.24 15.14|64.07 10.78 8.83 16.86|30.35 3.60 2.00 1198
17 SC(P.395*P.3)*P.121 56.67 8.37 6.14 1483|6593 1040 8.12 1577|3177 3.76 219 11.83
18 SC(P.395*P.93)*P.165 |58.81 8.76 6.55 1490|59.19 980 8.01 16.57|31.10 3.65 1.97 11.86
19 SC(P.395*P.23)*P.121 |58.10 8.81 6.46 15.22|65.60 11.11 8.97 16.88|3429 436 267 1274
20 SC(P.395*P.3)*P.223 51.19 735 522 1433|5833 966 7.82 1664|2783 331 185 11.87
21 Bumerang 4238 6.97 540 1649|7650 1442 1248 19.05|2252 284 176 1253
22 Premeir 3238 4.83 358 1493|6738 1228 10.67 18.21|2452 3.00 185 12.23
23 Novodoro 2071 334 253 1594|5264 1027 8.86 19.60|16.10 199 120 1240
24 Ekbatan 60.00 9.03 6.55 1499|6933 1125 8.83 16.27|31.79 3.72 205 11.70
25 Sharif 36.19 506 337 1398|16.69 265 203 16.18|16.76 191 099 11.32
LSD 5% 774 126 111 091 | 974 164 134 068 | 6.75 079 049 0.68
ST sl e 3738 590 449 1571|6551 1232 1067 1895|2105 2.61 160 1238
Average of foreign controls

YAY
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Table 5. Slope of the relation between environmental index and relative sugar yield of sugar beet hybrids in each

location

oolad A bk slads on o ool A bk lads s b

No. Sugar beet hybrids Slope No. Sugar beet hybrids Slope
1 SC(P.395*P.93)*P.121  0.123 14 SC(P.395*P.30)*P.223  0.036
2 SC(P.49*P.395)*P.165  0.068 15 SC(P.395*P.28)*P.165  0.073
3 SC(P.395*P.49)*P.121  0.012 16 SC(P.395*P.23)*P.165  0.028
4 SC(P.395*P.90)*P.165  0.151 | 17 SC(P.395*P.3)*P.121  0.176
5 SC(P.395*P.28)*P.121  0.233 18 SC(P.395*P.93)*P.165  0.068
6 SC(P.395*P.28)*P.223  0.137 19 SC(P.395*P.23)*P.121  0.199
7 SC(P.395*P.23)*P.223  0.103 20 SC(P.395*P.3)*P.223 0.111
8 SC(P.395*P.30)*P.165  0.057 21 Bumerang 0.459
9 SC(P.395*P.90)*P.121  0.058 22 Premeir 0.267
10 SC(P.395*P.49)*P.165 0.147 23 Novodoro 0.368
11 SC(P.395*P.3)*P.165 0.095 24 Ekbatan 0.069
12 SC(P.395*P.30)*P.121  0.023 25 Sharif 0.085
13 SC(P.49*P.395)*P.121 0.150

5, Shes il Aoy B Gl ok 0303 0L § 0 ylads
o s 0 5 (ol o)l Lol s e
uajﬂwd:yu_i\ﬁ@u;il_a)Tus_&
(Vo or ) (POl oo lan oa oS
Jold s pn 03 03 4 ()L polae slaed)) Sl
\Q)\?L\OL\\L\'AQALG«T’L\ 6‘*'\—.’._;:-:“’
palie oy o Comed VL 45 5 Shee S50
P it A3 g1 515 g QLSS s
by e 5 G 5 5 AF) a8 s Shee 5 5Ls
pslie sladals ke 5l do s ¥e 455510 oy o
5 2 Y5S el )l (P doir) 20 fi ol
s, L (Ebrahimi Koulaee et al., 2009) Ol,Sen
SalacmY cmaslio oLl s g ples i3S
le)lsuQTAiﬁASLJ;Cwlbu\_ﬁ)%
DULST 55 48 55 (S sy 4 polie 5 YU 5 Shee
N 25 55 (S 4 pslie Sl 035 sl

VAY

5oS o Jnlie sty 3y s Sl a5 L
3, 8as Sk Ay (Dol Sl 3 Lo
oo U dlu 53 (535 L 5 olS 0T
Lopez-Cruz et al., 2015) 5 35 oo p= -5 (ke
s 3 eslial L ey o 5, Shes SLS L5
O 55 Lo o a8 515 0L 35 0 gt S - i
e Ga ) b op ST o 35 Ses
aihie ;50 A s o (o A3 Shes 5 (5 Ses
A s es FESe S bt dald a4 o
YL > Ses LS 1 o513 e slady ot
3.0 Jgdz) s g Hls 5 ol el 4 o
L o SESe S bl 3 se slad a
SY L by e s Slas S cp VL 5 (4/01Y)
3, e o 5L o5 (/F00) bt i o S5
(0 Jsr) 35 (5000 YN 035 4 by e
Ghlie 53 Wby 15K pde m a5 L
L cCilts 3 g 5 Laosls S e s OS] cCaltbes

s 53 bl oKl 0 by o s 3 s ol



WA Ol oY 05l (00 5 Sy Ml 010l 215 ke 42"

ST i 5 g ke 5 ailate g )3 LS 5505 4 palie 48 i (lasy a5 5 Slhae —F Ul
(J&)JJ)

Table 6. Sugar yield of sugar beet hybrids resistant to Rhizoctonia in five location and the average of five and

six trials (t.ha?)

YO Oldes wag oKl g alh 4 o

ol A3 jlre sl yen Hamedan 23 s B Oleben P Average Total Ratio to

No. Sugar beet hybrids 2016 Karaj Torbate Jam Shiraz Hamedan Gazvin 2017 average control
1 SC(P.395*P.93)*P.121 7.71 9.23 7.70 9.37 11.38 3.89 8.31 8.21 124
2 SC(P.49*P.395)*P.165 7.27 9.42 6.86 9.13 11.12 3.34 7.97 7.86 118
3 SC(P.395*P.49)*P.121 8.10 9.45 5.63 9.68 10.94 3.40 7.82 7.87 118
4 SC(P.395*P.90)*P.165 8.40 9.29 8.15 9.92 9.59 3.56 8.10 8.15 123
5 SC(P.395*P.28)*P.121 7.92 10.2 7.31 8.29 10.56 4.23 8.12 8.08 122
6 SC(P.395*P.28)*P.223 7.53 9.85 5.36 8.77 10.34 3.24 7.51 7.52 113
7 SC(P.395*P.23)*P.223 7.97 9.35 6.16 8.83 11.44 3.38 7.83 7.85 118
8 SC(P.395*P.30)*P.165 7.81 10.6 8.53 9.66 10.15 3.54 8.55 8.42 127
9 SC(P.395*P.90)*P.121 7.80 10.3 7.15 9.57 11.91 4.08 8.60 8.47 127
10 SC(P.395*P.49)*P.165 7.53 9.74 6.79 10.0 10.30 4.03 8.18 8.07 121
11 SC(P.395*P.3)*P.165 7.54 10.6 6.99 9.16 10.49 3.93 8.23 8.11 122
12 SC(P.395*P.30)*P.121 .77 8.82 6.60 9.18 9.29 3.19 7.42 7.48 113
13 SC(P.49*P.395)*P.121 8.24 8.65 6.28 7.88 9.59 3.62 7.20 7.38 111
14 SC(P.395*P.30)*P.223 7.30 9.69 6.24 9.19 9.84 3.57 7.71 7.64 115
15 SC(P.395*P.28)*P.165 8.31 10.3 7.17 9.94 11.24 4.12 8.69 8.63 130
16 SC(P.395*P.23)*P.165 8.50 10.4 6.99 9.82 10.78 3.60 8.32 8.35 126
17 SC(P.395*P.3)*P.121 7.78 9.37 7.91 8.38 10.40 3.76 7.96 7.93 119
18 SC(P.395*P.93)*P.165 6.70 9.71 6.20 8.77 9.80 3.65 7.63 7.47 112
19 SC(P.395*P.23)*P.121 7.41 9.89 6.56 8.81 11.11 4.36 8.15 8.02 121
20 SC(P.395*P.3)*P.223 7.87 7.82 6.33 7.35 9.66 331 6.89 7.06 106
21 Bumerang - 8.21 4.19 6.97 14.42 2.84 7.32 7.33 110
22 Premeir - 8.99 4.16 4.83 12.28 2.99 6.65 6.65 100
23 Novodoro 8.37 8.02 3.74 3.34 10.27 1.99 5.47 5.96 90
24 Ekbatan 7.98 10.2 5.54 9.03 11.24 3.72 7.94 7.95 120
25 Sharif 3.93 10.7 3.39 5.06 2.65 1.90 4.74 4.60 69
o ’ih .77 9.68 6.85 9.09 10.50 3.69 7.96 7.93 119

Average of hybrids
o éLm_u S 8.37 8.41 4.03 5.05 12.32 2.61 6.48 6.64 100
Average of foreign controls
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Evaluation of yiled potential and resistance to rhizoctonia (Rhizoctonia solani)
diseases of new sugar beet (Beta vulgaris L.) hybrids

Ebrahimi Koulaei, H.t, H. Mansouri?, M. Aghaeezadeh?, R. Mohammadian?, J.
Soltani®, K. Fotouhi® and M. Sharifi’

ABSTRACT
Ebrahimi Koulaei, H, H. Mansouril, M. Aghaeezadeh, R. Mohammadian, J. Soltani, K. Fotouhi and M. Sharifi. 2019.
Evaluation of yield potential and resistance to rhizoctonia (Rhizoctonia solani) disease of new sugar beet (Beta vulgaris L.)

hybrids. Iranian Journal of Crop Sciences. 21(2): 173-187 (In Persian).

Rhizoctonia root rot disease is considered as one of the important diseases in sugar beet. Using resistant
cultivars decreses production costs, especially application of fungicides and increases the efficiency in
controlling of root rot disease. Therefore, growing of resistant cultivars is considered the best approach for
disease control. To achieve this goal and to determine yield potential of new sugar beet hybrids resistant to
Rhizoctonia root rot disease, 92 hybrids as well as susceptible and resistant cultivars were evaluated in two
experiments in research field of Ekbatan station of Hamedan, Iran in 2016. Considering the experimental results
and with respect to the average effect of pollinators and single crosses, 20 hybrids were selected and evaluated in
Karaj, Hamedan, Ghazvin, Torbate Jam and Shiraz regions in 2017. Evaluation of hybrids in term of resistance
to rhizoctonia was simultaneously performed under micro-plot conditions in Hamedan. In both years (2015 and
2016), the experiment was conducted in randomized complete block design with six replications. The results of
resistance evaluation under micro-plot conditions reavealed that five hybrids consisting; 9, 13, 16, 4 and 18 were
more resistant than cv. Ekbatan for resistance to rhizoctonia root rot disease. Yield potential evaluation in
different locations showed that new hybrids had desirable level of yield potential and most of them had no
significant difference with cv. Ekbatan.Considering the results of resistance to rhizochtonia disease and yield
potential evaluation, three hybrids no. 4 (SC(P.395*P.90)*P.165), no. 9 (SC(P.395*P.90)*P.121) and no. 16
(SC(P.395*P.23)*P.165) that were more resistance with higher yield potential in comparison with cv. Ekbatan

were identified as promising hybrids for being evaluated in Value for Cultivation and Use (VCU) test.

Key word: Rhizoctonia, Root rot disease, Root yield, Sugar beet and Sugar yield.
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