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ABSTRACT

Pearl millet (Pennisetum glaucum L.) belongs to Poaceae family and is also the sixth most important cereal
in the world after wheat, rice, maize, barley, and sorghum. In order to stablity analysis of pearl millet, five
new pearl millet cultivars were cultivated in six locations (Karaj, Birjand, Varamin, Yazd, Gonbad and
Sari) across two years in a randomized complete block design with three replications. the results of
combined analysis for number of tillers, number of leaves, days to flowering, height, fresh and dry forage
yields and seed yield showed that the cultivars and the environments main effect and their intractions were
significant. The total mean offresh forage yield was 40.19 t/ha and the average of all cultivars except KPM1
and KPM4 was lower than total mean. Results of the stability analysis by GGE biplot partitioned the testing
environments into two mega-environments with KPM4 and KPMS5 as winning genotypes. According to
discriminate ability and representativeness, the E2 and E4 environments were perfect. Overall, the results
showed the superior performance and good stability of KPM4 genotype in all experimental environments.
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Table 1. genotypes Used to study the forge yield stability of pearl millet

No. Name Pedigree Origin  Code
1 KPMI US-10-1-110-1-48-25-24-30-28-15 ICRISAT, India Gl
2  KPM2 1V-17-7-9-5-25-11-5-19-20 ICRISAT, India G2
3  KPM3 1V-17-79-5-25-11-5-19-19 ICRISAT, India G3
4 KPM4 Nutri-I-5-40-21-45-6-16  Pacific Seeds, Australia G4
5 KPM5 1V-5-38-4-45-26-18-1-23-20 ICRISAT, India G5
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Table 2. Characteristics of the experimental environments

. Environment . . . Average Average
Locations Years Code Latitude  Longitude  Altitude Temperature (°C) Rainfall (mm)
. 1394 El 35°48’ .
Karaj 1395 E2 N 51°00°E 13125 14.2 256
. 1394 E3 oznr o1
Birjand 1395 E4 32°53’N 59°13"E 1462 17 129
. 1394 E5 35°32 o 4pr
Varamin 1395 E6 N 51°46"E 924 16.9 156
1394 E7 32° 00 o
Yazd 1395 E8 N 55°00"E 1216 18.9 55
1394 E9 37°20° o ncr
Gonbad-Kavoos 1395 E10 N 55°25"E 38 17.8 363
. 1394 Ell 36° 00 o A
Sari 1395 EI2 N 53°40 43 16.7 690
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Table 3. Normality test of data in the studied environments.
Kolmogorov-Smirnov Shapiro-Wilk
Environments Statistic Sig. Statistic Sig.
1 0.18 0.19 0.94 0.40
2 0.13 0.20 0.95 0.68
3 0.22 0.03 0.86 0.06
4 0.17 0.20 0.85 0.09
5 0.13 0.20 0.96 0.68
6 0.15 0.20 0.96 0.72
9 0.13 0.20 0.97 0.88
10 0.15 0.20 0.94 0.41
11 0.13 0.20 0.96 0.81
12 0.15 0.20 0.96 0.78
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Table 4- Bartlett’s test for homogeneity of error variances.

S.0.V d.f

Chi-Square Significance

Environments 11

17.35 0.0979
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Table 5. Combined analysis of studied pearl millet traits based on six locations and two years.

MS
1l ioh h T f Seed
SOV df Tiller Leaves ' Height Fr§s orage Dry orage yield
o ’ No. No. flowering (cm) yield (t/ha) yield (t/ha) {t/ha)
Environments 11 15347 344525°  1092.66° 357374 273626 49.90" 18.38"
Replications within 1.02 95.54 82.61 68.14 2.98 038
environment
Genotypes 5 246™  246.67" 1650.46"™ 598.20" 8.98™ 0.35™
Genotypes 55 6637 158647 329.15" 50.78" 524" 0.66™
Environment
Error 120 071 54.06 97.75 11.26 2.32 0.16
Variance
component by 93.41 86.12 62.32 78.97 71.88 92.22
environment (%)
Variance  component - by ) 4o 6.12 28.78 17.26 12.93 1.75
genotypes (%)
Variance  component - by 3 3.96 5.74 1.46 7.54 331

interaction (%)

o0 S g gy g (0 (6,0 cire (6,10 S pae oSy

#*# ans

ns, * and **: non significant and significant at 5% and 1% of probability levels, respectively.
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Table 6. Means comparison and ranking of the studied genotypes in different environments.

Gl G2 G3 G4 G5 Means Rank

El 54.07 51.10 48.73 59.54 50.99 52.89 3
E2 69.30 58.49 62.06 76.35 65.08 66.25 1
E3 20.04 20.31 16.40 26.22 13.95 19.39 12
E4 30.26 28.21 25.66 36.31 25.32 29.15 11
E5 49.74 48.68 47.56 58.82 36.72 48.31 4
E6 61.52 53.77 56.76 70.54 51.15 58.75 2
E7 36.00 35.14 30.98 40.76 33.96 35.37 7
E8 31.75 32.22 27.15 36.38 29.50 31.40 10
E9 33.87 38.20 27.74 34.08 41.51 35.08 8
E10 34.72 39.49 28.64 34.76 42.62 36.05 5
Ell 36.23 31.54 31.70 43.86 28.27 34.32 9
E12 36.86 32.94 31.48 42.81 32.87 35.39 6

Means 41.20° 39.18° 36.244 46.702 37.664 40.19

Rank 2 3 5 1 4
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Genotypes with the same letters are not significantly different.
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