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Tablel. Names and origin of forage sorghum genotypes

o)las 05 s SlaeS 55 iz oS el
NO. Sorghum genotypes Origin Name of company
1 CSSH.1 USA NAVAJOSEEDS
2 Speed feed Iran SPII
3 FGCSI09 France Euralis (ES)
4  FSone BMR USA NAVAJOSEEDS
5 Juicy Sweet BMR SSH.1 USA NAVAJOSEEDS
6  Juicy Sweet BMR SSH.2 USA NAVAJOSEEDS
7 Titan Serbia Neginsabz borna
8 Siloking Serbia Neginsabzborna
9 PHFS27 ICRISAT (India) Pajpal
10  PFS21 ICRISAT (India) Pajpal
11 FGCS1o France Euralis (ES)
12 FGCSI2 France Euralis (ES)
13 Sucarose-Photo-BMR USA NAVAJOSEEDS
14  KFS2 Iran SPII
15 KFS18 Iran SPII
16  Pegah Iran SPII
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Table 2. Mean comparison of fresh and dry forage yield of forage sorghum genotypes

in years (2016 and 2017) and four locations

5 abgde s Sles S @b gle s Shes
Treatments sbT sl s Fresh forage yield (t.ha!)  Dry forage yield (t.ha)
Year Jl
Year I 2016 1o 110.1a 23.3a
¢ 2017 ves 90.8b 20.8b
Karaj =S 105.6b 21.7b
) Isfahan olgis! 132.1a 27.2a
Locat 55
OGO 9™ Gorgan o€ £ 100.2b 21.2b
Mashhad agis 63.8c 18.3¢c
Karaj =S 135.3a 26.6b
2016 \ris Isfahan ;;14:3.4/! 124.4b 25.5b
Gorgan o § 124.4b 25.5b
Mashhad Jgss 56.0d 15.7d
Karaj =S 75.9¢ 16.8d
2017 ‘s Isfahan ;;b;:?.il 139.7a 28.8a
Gorgan o€ S 75.9¢ 16.8d
Mashhad agis 71.6¢ 20.9¢c
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Table 2. (Continued)

f}f D5 G 55
Sorghum genotypes

j'dé}l;:ﬁa:—

S able s Shas

Fresh forage yield (tha!) Dry forageyield (t.ha™)

20.0ef
23.4b-d
21.0c-f
21.2¢-f
24.4ab
20.1ef
22.9b-¢
26.9a
23.6bc
18.2f
21.2¢-f
27.1a
22.6b-¢
20.3d-f
20.7¢-f
19.6ef

CSSH.1 88.1de
Speed feed 105.6b
FGCSI09 99.7bc
FS one BMR 90.6¢cd
Juicy Sweet BMR SSH. 1 108.2b
Juicy Sweet BMR SSH.2 96.1cd
Titan 93.2cd
Siloking 130.6a
PHFS-27 107.8b
PFS-21 80.5¢
FGCSI10 95.7cd
FGCSI12 127.5a
Sucarose-Photo-BMR 107.0b
KFS-2 87.1de
KFS-18 92.9cd
Pegah 95.8cd
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Tukey's test
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Table 3. Analysis of variance for fresh and dry forage yield of forage sorghum genotypes using AMMI method

MS) ol o Kk
S lie @3l3T 4 Fbsde s Sles S 6 le 5> Sles
SOV df Fresh forage yield (tha!) Dry forage yield (t.ha!)
Total N's 383 1546 57.3
Genotypes (G) <55} 15 4505 155
(E) Environment L. 7 54305* 1283.4*
Block <S5 16 346 24.5
GxE Loee X G 55 105 791 63"
IPCAL  Jsl Lol adl 5o 21 2062** 131.9*
IPCA2 s Lol 3o 19 1012* 120™*
Residuals otilesly 65 316 24.1
Error [ 240 233 15.1

**: Significant at 1% probability level
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Fig.1. Biplot of mean of dry (right) and fresh (left) forage yield of sorghum genotypes and environments and the

values of the first principal components of them
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Fig. 3. Grouping of forage sorghum genotypes based on the first principal component of interaction (dry forage)
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Table 4. The first and second main components and ASV parameter for forage sorghum genotypes

S agle Sis able
Fresh forage Dry forage
:ﬂw :ﬂw
05 s SlaeS 55 Yield Yield

Sorghum genotypes (tha') IPCAl IPCA2 ASV (tha') IPCA1 IPCA2 ASV
CSSH.1 88.1 0.80 227 589 200 -1.17 0.99 175
Speed feed 105.6 2.52 296 416 234 -1.54 .14 2.18
FGCSI09 99.7 1.52 -2.28  7.61 21.0 0.88 -0.06 1.01
FS one BMR 90.6 2.84 -4.14  3.04 212 0.15 -2.79 3.19
Juicy Sweet BMR SSH.1  108.2 1.50 1.33 592 244 -2.57 0.70  3.03
Juicy Sweet BMR SSH.2  96.1 -2.42 -3.06 432 20.1 1.76  -0.64 2.13
Titan 93.2 2.83 029 582 229 -2.28 .13 2.90
Siloking 130.6 3.17 2.16 3.09 269 -0.66  -0.43  0.90
PHFS27 107.8 1.87 0.80 7.86  23.6 -1.04  -1.83 240
PFS21 80.6 -4.56 -2.46  7.25 18.2 1.69 025 1.95
FGCSI10 95.8 -4.12 242 226 212 1.44 2.56  3.35
FGCSI12 127.5 0.09 1.49 421 27.1 0.51 0.03  0.58
Sucarose-Photo-BMR 107.0 -2.70 -0.63 428 226 1.09 042 1.33
KFS2 87.2 1.92 -2.07 239 203 -0.28  -1.50 1.74
KFS18 93.0 -0.33 -1.54 836 207 0.31 -1.16  1.37
Pegah 95.9 -4.92 248 5.89 19.6 1.71 1.19 238
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Table 5. The top four genotypes of forage sorghum in the order of priority for each environment (combination of year and location) using AMMI method

Fresh forage 5« Dry forage oSis ai4le
3 Ses Bt o5 ) S 5 85 s B T L U B G 85 odl S 5 85 s GBS IS e 2B S e
Lo Yield First Second Third Fourth 5 Slas First Second Third Fourth
Environment (t.ha!) selected genotype  selected genotype  selected genotype selected genotype  Yield (t.ha!)  selected genotype  selected genotype  selected genotype selected genotype
Karaj 1 VS 1354 8 12 2 16 26.6 5 7 2 nnnnng
Karaj 2 Y5 75.9 8 12 5 13 16.1 5 8 12 7
Isfahan 3 ¥ olginl 1244 8 12 9 25.5 9 8 12
Isfahan 4 ¥ olgil 139.7 12 13 6 28.8 12 8 9
Gorgan5 o o€ % 124.4 8 12 9 25.5 9 8 4 12
Gorgan 6 o€ % 75.9 8 12 5 13 16.8 5 8 12 7
Mashhad 7 v 1. 56.0 12 8 13 5 15.7 11 12 8 13
Mashhad 8 A i 71.7 12 13 6 10 20.9 12 6 13 11
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Evaluation of yield stability of forage sorghum [Sorghum bicolor (L.) Moench]
genotypes using AMMI analysis

Khazaei. A.!, M. Torabi?, H. Mokhtararpour® and A. R. Beheshti*

ABSTRACT
Khazaei. A., M. Torabi, H. Mokhtararpour and A. R. Beheshti. 2019. Evalaution of yicld stability of forage sorghum
[Sorghum bicolor (L.) Moench] genotypes using AMMI analysis. Iranian Journal of Crop Sciences. 21 (3): 225-236.

(In Persian).

Sorghum is an important forage crop used as silage, fresh forage and dry forage. To evaluate the yield
stability of 16 genotypes; cultivars, lines and hybrids, of forage sorghum, experiments were conducted using
randomized complete block design with three replications during 2016-17 at Karaj, Isfahan, Gorgan, and
Mashhad field stations, Iran. The results of combined analysis of variance showed that the effect of location,
year, genotype and their interactions were significant on forage yield. Mean comparison showed that hybrids No.
8 (Siloking) and 12 (FGCSI12) were superior to other genotypes with 130.6 and 127.5 tha! of fresh forage
yiled, and 26.97 and 27.17 t.ha™! of dry forage yield, respectively. The hybrid No. 2 (Speedfeed), No. 9 (PHFS-
27), No. 5 (Juicy Sweet BMR SSH.1) and No. 13 (Sucarose- Photo- BMR) had also high fresh forage yield of
105.6, 107.8, 108.2 and 107t.ha’!, respectively. The analysis of variance by AMMI method and fitting of
principal components to the interaction effects of genotype and environment showed that the two principal
components were significant for fresh and dry forage yield. According to the AMMI model and AMMI stability
value (ASV), genotypes No. 8 (Siloking) and 12 (FGCSI12) with the high yield and stability were identified as

suitable genotypes.

Key words: AMMI analysis, Sorghum, Forage yield and Principal components.
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