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Tabel 1. Soil characteristics, average annual rainfall, and annual temperature of experiment locations (2016-2019)

SB logat (Sl 2,3) SUL (lod Sk (o) AU Sk oSk
Soil properties _ Mean Annual temperature (°C) Mean Annual precipitation (mm)
ol SBocdl adeol  J s 1397 1398 1399 1397 1398 1399
Location Soil texture pH 0.C% 2018 2019 2020 2018 2019 2020
e ) —so9) 73 0.93 18.3 16.8 17.5 176.8 764.4 435.2
o oo
09 o9~ 7.4 0.61 139 133 145 694.4 900.9 603.6
Jsbr
Ol o s 75 0.48 16.6 17.2 19.3 363.1 538.6 3183
CubdngS =9 7.3 0.89 12.9 11.8 12.3 488.8 952.6 523.2
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Tabel 2. Methods of calculator the stability parameters of Grass pea genotypes
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Tabel 3. Combined analysis of variance for grain and forage yield Grass pea genotypes in three years and four
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Sl (ke il 4z P @L“’_ .
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(Grain yield) «ls > Sloe (Fresh forage yield) 5 adgle 5 Slas
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ns: not-significant, * and **: Significant at 5% and 1% probability level. respectively
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Table 4. Values of forage yield, univariate and non-parametric stability parameters by Nassar- Huehn and Thennarasu's method of the Grass pea in three years and four different

locations
Gen. SO 5@ S 5@ NP® NP@ NP® NP® Wiz il i bi CVi 04 o KR
Gl 16574 3.61 9.52 8.97 2.57 3.17 0.40 0.32 0.31 49.6 44 6.6 1.1 711 115 8.3 6
G2 15847 5.68 22.99 27.84 5.17 3.50 0.55 0.51 0.63 132.8 13.0 16.4 1.1 80.4 10.9 123 19
G3 13790 4.77 16.75 23.77 5.03 3.92 0.61 0.59 0.62 53.9 4.8 7.0 0.9 76.8 11.4 85 21
G4 13745 4.02 11.54 17.11 4.45 3.92 0.71 0.60 0.54 50.7 45 3.6 0.9 70.1 115 8.4 21
G5 12839 4.36 14.42 28.00 6.24 3.25 1.33 0.79 0.77 88.6 8.4 7.7 0.8 74.3 11.2 10.2 27
G6 14668 5.38 20.93 29.71 6.00 3.08 0.63 0.52 0.69 34.0 2.7 40 1.1 81.0 11.6 7.6 12
G7 13893 6.79 34.36 54.00 8.86 5.00 1.03 0.76 0.97 77.1 7.2 10.3 0.9 77.0 11.3 9.6 23
G8 14549 5.94 26.88 37.74 6.81 3.92 0.75 0.57 0.76 64.6 5.9 9.2 1.0 78.4 11.4 9.0 18
G9 15357 3.42 11.64 12.80 2.40 2.17 0.32 0.30 0.34 30.2 2.4 3.2 11 78.0 11.6 7.4 8
G10 16680 7.09 37.24 44.69 7.02 5.08 0.69 0.65 0.77 155.8 15.4 20.5 11 75.7 10.7 135 17
Gl1 16883 6.03 27.52 36.32 6.56 4.00 0.78 0.57 0.72 704.0 72.4 94.0 0.8 70.3 6.9 400 17
G12 13961 6.18 27.97 45.02 7.56 3.83 0.86 0.70 0.90 127.2 12.4 18.2 1.0 83.6 10.9 12.1 25
G13 15141 4.29 13.54 17.35 3.94 3.17 0.32 0.40 0.50 38.7 3.2 3.7 11 80.6 115 7.8 11
Gl4 14969 3.70 10.70 12.84 3.27 2.33 0.28 0.31 0.40 18.0 11 2.0 11 78.2 11.7 6.8 9
G15 16289 5.61 23.61 25.54 489 4.33 0.39 0.47 0.55 75.2 7.0 2.6 1.2 82.2 11.3 9.6 13
G16 14499 5.98 28.08 34.01 6.04 4.00 0.36 0.51 0.66 118.4 115 10.6 0.8 64.8 11.0 116 23
KR 5 (O3 9 503) 01 (3238) 001 {5 073) CVi (G55 023) DI (iS5 31 Sd) $201 (M55 ol lg) o (52, Sty 30m0) WE {3,315 sbo e k) NP@ 5 NPP NP NP, (1 5 Lo sl 1) SO 5 5O SO
(S 45 gg00x0)

S® S@ SO andS ®© (Nasar and Han parameters), NP ©, NP @ NP © and NP @ (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s’d; (deviation from regression), b; (regression coefficient), CV; (coefficient of
variation), 6 (Plasted), 0; (Plasted and Peterson) and KR (total Kang's rank).
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Table 5.  The ranking of Grass pea  genotypes in terms of forage yield in three years and four different locations in
terms of univariate and non-parametric stability parameters of Nassar- Huehn and Thennarasu
Gen. Y SO S@ S® S© NP®D NP® NP® NP® Wi2 % s2di CVi KR 04 ¢}
GI 3 2 T T 2 Z 6 3 T 5 5 7 1 i 5 2
G2 5 10 9 8 8 7 7 7 8 14 14 13 12 10 14 3
G3 14 7 7 6 7 9 8 11 7 7 7 8 7 1 7 10
G4 15 4 3 4 5 9 11 12 5 6 6 4 2 1 6 1
G5 16 6 6 9 11 6 16 16 13 11 11 9 5 16 11 6
G6 9 8 8 10 9 3 9 8 10 3 3 6 14 5 3 14
G7 13 15 15 16 16 15 15 15 16 10 10 11 8 13 10 7
G8 10 11 11 13 13 9 12 10 12 8 8 10 11 9 8 9
G9 6 1 4 2 1 1 2 1 2 2 2 3 9 1 2 15
G10 2 16 16 14 14 16 10 13 14 15 15 15 6 7 15 2
Gl11 1 13 12 12 12 12 13 9 11 16 16 16 3 7 16 1
G12 12 14 13 15 15 8 14 14 15 13 13 14 16 15 13 4
G13 7 5 5 5 4 4 3 4 4 4 4 5 13 4 4 13
Gl14 8 3 2 3 3 2 1 2 3 1 1 1 10 3 1 16
G15 4 9 10 7 6 14 5 5 6 9 9 2 15 6 9 8
G16 11 12 14 11 10 12 4 6 9 12 12 12 1 13 12 5

KR 3 (cms 3 5038) 01 {0538) Oy oSy 232) CVi {msS) 2] Bt g3 3 Byol) 50 (S 5 ol ) 07 Sy Sy 3mne) WEE {5,515 (5lnsia ) NP 5 NPET NP NP (sl 5 s slosiol) SO 5 SO P50

(S 45 gg0m0)

SW S@ s®andS® (Nasar and Han parameters), NP &, NP @, NP & and NP @ (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s2d; (deviation from regression), b; (regression coefficient), CVi (coefficient of
variation), 6 (Plasted), 0; (Plasted and Peterson) and KR (total Kang's rank).
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Table 6. Values of grain yield, univariate stability parameters, non-parametric according to Nassar- Huehn and Thennarasu method of Grass pea in three years and four different

location
Gen. Y S 5@ SE) 5@ NP® NP® NP® NP® Wiz [l i bi CVi 0 01 KR
GI 1511 7.06 36.88 4475 6.95 4.75 0.56 0.59 0.77 1.85 0.18 0.23 12 58.2 0.116 0.154 7
G2 1247 4.83 17.36 31.38 6.44 3.58 1.09 0.78 0.79 1.32 0.13 0.18 0.9 55.8 0.120 0.128 29
G3 1525 5.11 20.39 20.86 4.23 4.08 0.39 0.42 0.47 0.86 0.08 0.12 1.0 457 0.123 0.106 12
G4 1478 6.02 28.75 30.85 5.76 4.92 0.45 0.52 0.59 0.88 0.08 0.12 1.0 49.3 0.123 0.107 16
G5 1364 4.09 11.88 19.60 5.40 2.83 0.45 0.51 0.61 0.38 0.03 0.05 1.0 50.3 0.126 0.083 14
G6 1475 4.55 15.27 16.80 3.60 3.25 0.30 0.41 0.45 0.46 0.04 0.07 1.0 46.0 0.126 0.087 10
G7 1239 3.09 7.97 16.97 4.39 2.17 1.03 0.54 0.60 0.23 0.02 0.03 0.9 48.3 0.127 0.076 17
G8 1411 482 16.42 18.69 414 3.33 0.35 0.41 0.50 0.66 0.06 0.09 1.0 48.3 0.124 0.097 13
G9 1254 5.61 22.15 34.00 6.70 4.42 0.60 0.72 0.78 0.91 0.09 0.12 0.9 52.6 0.123 0.108 26
G10 1723 6.05 26.27 30.68 5.54 417 0.61 0.57 0.64 7.97 0.82 1.10 1.2 67.4 0.074 0.451 17
Gl1 1442 6.29 31.36 34.21 5.83 4.75 0.36 0.52 0.62 0.92 0.09 0.12 0.9 44.9 0.123 0.109 20
G12 1523 3.12 7.06 7.17 2.40 2.67 0.41 0.33 0.29 0.29 0.02 0.04 1.0 454 0.127 0.078 5
G13 1377 4.36 14.70 23.66 5.22 2.67 0.58 0.52 0.64 0.78 0.07 0.11 1.0 53.1 0.123 0.103 17
Gl4 1312 4.94 18.61 2456 4.88 3.58 0.43 0.53 0.59 0.69 0.06 0.09 0.9 48.8 0.124 0.098 18
G15 1405 5.74 2354 29.04 551 3.67 0.41 0.50 0.64 0.79 0.07 0.11 1.0 485 0.123 0.103 17
G16 1264 4.89 18.27 3131 6.83 417 1.20 0.71 0.76 0.86 0.08 0.12 1.0 55.0 0.123 0.106 22

KR 5 (305 5 0b) 01 sod) 010) () psis o) CVI (Cogis Sy o p) Bl (oge S 31 Slyoel) 21 (S5 el ls) 012 Sy Slasyo ggamms) Wi (1315 (sl zol,b) NPE 3 NP NP@ NPl o lai (sla yzal ) SO 5 SO SO

(S a5, ggemme)
S™ S® 5O and S ® (Nasar and Han parameters), NP @, NP @ NP @ and NP ® (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s2d; (deviation from regression), b; (regression coefficient), CV; (coefficient of
variation), 0 (Plasted), 0; (Plasted and Peterson) and KR (total Kang's rank).
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Table 7. The ranking of the advanced genotypes of Grass pea in terms of grain yield in three years and four different locations in terms of univariate and non-parametric stability
parameters of Nassar- Huehn and Thennarasu

Gen. Y SW SZ S¥ St NP™ NP NP NP™ Wi2 G2l s2di CVi KR 0l 01
GI 4 16 16 16 16 13 10 13 14 15 15 15 15 12 15 2
G2 15 7 7 13 13 7 15 16 16 14 14 14 14 16 14 3
G3 2 10 10 6 4 10 4 4 3 10 10 10 3 3 10 7
G4 5 13 14 11 11 16 8 9 5 11 11 13 9 6 11 6
G5 11 3 3 5 8 4 9 6 8 3 3 3 10 5 3 14
G6 6 5 5 2 2 5 1 3 2 4 4 4 4 2 4 13
G7 16 1 2 3 5 1 14 11 7 1 1 1 5 7 1 16
G8 8 6 6 4 3 6 2 2 4 5 5 6 6 4 5 12
G9 14 11 11 14 14 14 12 15 15 12 12 12 11 15 12 5
G10 1 14 13 10 10 11 13 12 11 16 16 16 16 7 16 1
G11 7 15 15 15 12 15 3 8 9 13 13 11 1 13 13 4
G12 3 2 1 1 1 2 6 1 1 2 2 2 2 1 2 15
G13 10 4 4 7 7 2 11 7 10 7 7 7 12 7 7 10
Gl14 12 9 9 8 6 7 7 10 6 6 6 5 8 11 6 11
G15 9 12 12 9 9 9 5 5 12 8 8 8 7 7 8 9
G16 13 8 8 12 15 11 10 14 13 9 9 9 13 14 9 8

KR 5 (G 5 52098) 0 {152090) Oty (et e2) CVi (o 55 2] B iS5 3 Byol) S0 (S 35 ol ) O Sy ety 30270) W {3,515 cslo i ) NP 5 NP NP NP, (sl 5 L slo il ) SO 5 SO PSP
(S a5, ggooe)
SW Ss@ s®andS ® (Nasar and Han parameters), NP @, NP @, NP © and NP @ (Tenazaro parameters), Wi? (Rick sum of squares), ci? (Shokla variance), s2d; (deviation from regression), b; (regression coefficient), CV; (coefficient of

variation), 6, (Plasted), 6; (Plasted and Peterson) and KR (total Kang's rank).

*%\

Hoarmer oK (A Ko g (e o oacieq € ol A sopsle qer € séer (Ecvha € () smanes snifiye)

AHEC 6|37 (aqd onampe™s gl KD 6 o3 (D


http://dx.doi.org/10.61186/jcb.15.45.183
http://jcb.sanru.ac.ir/article-1-1402-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.45.183 |

AN

e el (s SSums potime play (lisly 50
WY ke /%0 o5lad /o333l Jlo /2lys plals Mol acliiagsy

A sboss) 3Sles ilul an gea b cale
ol 9)lils 5 by —lal pralbl 5 opite S5 by, &
930 AN N ) LlapY 5 adgle 5 Slae sl as sl
Y 9 e A Ad O clcwy; ab 5Sles L
A el ple b amlie ) oYL 5 Shes 5 )k
A sy bt ga gea b Cales 2 009 513)05 0
sl 5 oY gl 5 Ve A 01D Y
L,S

I 5 e
A sbossi o Sles lul i e b cales
Fadgle 5Sloe jlai a8 ol L5 g)lul sbaby,
slcwe; alb 0,Sles Jai 19 V0 5 N Y oY
P @YboSles 5 lul G Ve g A AD AY ojleds
SepY 5 $a5 )8 p B Glaceis) ple b awli
bl 5 gl Y o 3ilub STA 930 Y e Y ojledd
@ @y by lul sbghy @b plily NS
sbews; dalse ST 0 YL il 5 gadgle 5 Slos
uolio o (sl o8 5 adsle Ags gl w2 VO 5 Ve ojled

Srelbl (hgy 4 Al sSles gilul (o)
23,5 plsl o)l 5 plo —las gy 4 B slacuis
s ey el S? o SO ao )l 5 Jsis)
2 S Gl Yo osles Jouily b ol oy
ol Gua 81,0 ojle 4 bl o 02l p bl
S5l b gble  cuts (ly oslhe ooy
2 g Ainlsd caslio a5 390 celboylol sl _oliazs]
e Hlas GIA 9 & AV D N Y slacwis; el oyl
AY D ¥ O ojled slacig; o S olol wlul p 4l
dgr 5 il ol 51 8% ool ulul Ay £
380ae b sloceipy (S cuslio S5 S clao Lol
29035k o8 il el Bblie 4lS ol ogllae 5 lawgte il
Y0 A& AY ojlois J3 slacuiss 1 abl o 035
AV 5 YA F Y slacdgs o (ST o)l ol )
wls 5 )Slas 5k 5l oy iyl 51 (S o)lel Lol
il G ls ol s 5l 0 ool e
@ 5 235 yp B Slacg) a3 Slee g)lul
5D AY AV Y laws) ol el s 5l 4 oy s
D392 i ol ol lude JBls LA

&l

L oo dilid

1. Ahmadi, K., H. Ebadzadeh, F. Hatami, H. Abd Shah and A. Kazemian. 2021. Agricultural Statistics of
the Crop Year, Volume 1: Crops. Ministry of Jihad-e-Agriculture, Deputy for Planning and Economy,
Information and Communication Technology Center. 97 p.

2. Allard, RW. and A.D. Bradshaw. 1964. Implication of genotype X environmental interaction in
applied plant breeding. Crop Science, 5: 503-506. DOI: 10.1007/BF00022654.

3. Annicchiarico, P. 2002. Genotype x environment interactions - challenges and opportunities for plant
breeding and cultivar recommendations, FAO. Rome.

4. Bachireddy, V.R., RJR. Payne, K.L. Chin and M.S. Kang. 1992. Conventional selection versus
methods that use genotype x environmental interaction in sweet corn trials. Horticultural sciences, 27:
436-438.

5. Barah, B.C., H.P. Binswanger, B.S. Rana and N.G.P. Rao. 1981. The use of risk aversion in plant
breeding; concept and application. Euphytica, 30: 451-458.

6. Becher, H.C. and J.Leon. 1988. Stability analysis in plant. Plant Breeding, 101: 1-23.

7. Campbell, C.G. 1997. Grass pea, Lathyrus sativus L (Vol. 18). Bioversity International.

8. Ebdon, J.S. and H.G. Gauch. 2002. Additive main effect and multiplicative Interaction analysis of
national turf grass performance trials: Crop Science, 42: 489-496.

9. Eberhart, S.A. and W.S. Russel. 1966. Stability parameters for comparing varieties. Crop Science, 6:
36-40.

10. Eskridge, K.M. 1990. Selection of stable cultivars using a safety-first rule. Crop Science, 30: 369-374.

11.Fernandez, G.C.J. 1991. Analysis of genotype x environment interaction by stability estimates.
Horticultural Science, 27: 947-950.

12. Finlay, K.W. and G.M. Wilkinson.1963. The analysis adaptation in the plant breeding programs.
Australian Journal of Agricultural Research, 14: 772-745.

13. Francis, T.R. and L.W. Kanenberg.1987. Yield stability studies in short- season maize. A descriptive
method for genotypes. Canadian Journal of Plant Science, 58: 429-434.

14. Gauch, H.G. 1982. Multivariate Analysis in Community Ecology. 1st Ed, Cambridge Univ. Press,
London and New York.

15.Hill, J. 1975. Genotype—environment interaction, a challenge for plant breeding. Journal of
Agricultural Science, (Camb), 85: 477-493.

16.Kang, M.S. 1991. Modified rank-sum method for selecting high yielding, stable crop genotypes.
Cereal Research Communications, 19: 361-364.

17.Kang, M.S. 1993. Simultaneous selection for yield and stability in crop performance trials:
Consequences for growers. Agronomy Journal, 85: 754-757.

18.

Kang, M.S. and D.P. Gorman. 1989. Genotypes x environnements interaction in maize. Agronomy
Journal, 81: 662-664.


http://dx.doi.org/10.61186/jcb.15.45.183
http://jcb.sanru.ac.ir/article-1-1402-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.45.183 |

iz ol g pligr Sws adiizme pla) (sl 590
Vay (Lathyrus sativus L.) & clacuis ddsle 5 aild 0,Slas (g)lul 550 5 bazwe X cadgi) (iiS ey (o))

19. Kang, M.S. and H.N. Pham. 1991. Simultaneous selection for high yielding and stable crop genotypes.
Agronomy Journal, 83: 161-165.

20.Kang, M.S. 2004. Breeding: Genotype by Environment Interaction. In: Encyclopedia of Plant and
Crop Science, Goodman, R.M. (Ed.). Marcel Dekker, New York, ISBN: 0-4913-3438-6, 218-221 pp.

21.Khazaei, A., F. Golzardi, M. Shahverdi, L. Nazari, A. Ghasemi, S.A. Tabatabaei, A. Shariati and H.
Mokhtarpour. 2022. Evaluation of genotype x environment interaction for forage yield of promising
forage sorghum lines (Sorghum Bicolor L.) using AMMI model. Journal of Crop Breeding, 14(42):
177-185 (In Persian).

22. Kempton, R.A. 1984. The use of biplots in interpreting variety by environment interaction. Journal of
Agricultural Science, 103: 123-135.

23.Lin, C.S. and M.R. Binns. 1985. Procedural approach for assessing cultivar x location x data pairwise
genotypes/ environments of test cultivars with check. Canadian Journal of Plant Science, 65: 1065-
1071.

24.Lin, C.S. and M.R. Binns. 1986. Stability analysis. Crop Science, 26: 894-899.

25.Magari, R. and M.S. Kang, 1993. Genotype selection via a new yield stability statistic in maize
yield trials. Euphytica, 70: 105-111.

26.Martin J. and A. Alberts. 2004. A comparison of statistical methods to describe x environment
interaction and yield stability in multilocation Maize trials. Thesis presented in accordance with the
requirements for the degree Magister Scientiae Agriculture in the Faculty of Agriculture, Department
of Plant Sciences (Plant Breeding) at the University of the Free State. University of the Free State
Bloemfontein.

27. Matus-Cadiz, M.A., P. Hucl, C.E. Perron and R.T. Tyler. 2003. Genotype x environment interaction
for grain color in hard white spring wheat. Crop Science, 43: 219-226.

28. Nachit, M.M. 1986. Cereal improvement, annual report for 1986. ICARDA, Aleppo- Syria. 40-57pp.

29. Najafi, M., M. Dastfal, H. Farzadi, M. Sayahfar and B. Andarzian. 2020. Study of durum wheat yield

stability in warm zone of Iran under normal and drought stress. Journal of Crop Breeding, 12(35): 80-
90 (In Persian).

30. Nassar, R. and M. Huehn. 1987. Studies on estimation of phenotypic stability: Tests of significance
for nonparametric measures of phenotypic stability. Biometrics, 43: 45-53.
31- Perkins, J.N. and J.C. Jinks. 1968. Environmental and genotype x environmental component of
variability. IV non- linear interactions for multiple inbreed lines. Heredity, 23: 525-535.

31.Plaisted, R. and L.C. Peterson. 1959. A technique for evaluating the ability of selections to yield
consistently in different locations or seasons. American Potato Journal, 36: 381-385.

32.Plaisted, R.L. 1960. A shorter method for evaluating the ability of selection to yield consistently over
seasons, American Potato Journal, 37: 166-172.

33. Pinthus, J.M. 1973. Estimate of genotype value: a proposed method. Euphytica 22:121-123.

34.Shukla, G.H. 1972. Some statistical aspects for partitioning genotype- environment component of
variability. Heredity, 29: 237-245.

35. Thennarasu, K. 1995. On certain non—parametric procedures for studying genotype — environment
interactions and yield stability. Ph.D. Thesis. P.J. School. IARI. New Delhi, India.

36.Vaz Patto, M.C., B. Skiba, E.C.K. Pang, S.J. Ochatt, F. Lambein and D. Rubiales. 2006. Lathyrus
improvement for resistance against biotic and abiotic stresses: from classical breeding to marker
assisted selection. Euphytica, 147: 133-147.

37.Voltas, J., F. van Eeuwijk, E. lgartua, L.F. Garcia Del Moral, J.L. Molina- Cano and |. Romagosa.
2002. Genotype by environment interaction and adaptation in barley breeding: basic concepts and
methods of analysis. The Haworth Press, NY, 205-241 pp.

38.Yan, W., L.A. Hunt, Q. Sheng and Z. Szlavnics. 2000. Cultivar evaluation and mega—environment
investigations based on the GGE biplot. Crop Science, 40: 597-605.

39.Yan, W. and L.A. Hunt. 2001. Interpretation of genotype 3 environment interaction for winter wheat
yield in Ontario. Crop Science, 41: 19-25.

40. Wricke, G. 1962. Uber eine methode zur refassung der okologischen streubretite in feldversuchen,
flazenzuecht, 47: 92-96.


http://dx.doi.org/10.61186/jcb.15.45.183
http://jcb.sanru.ac.ir/article-1-1402-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.45.183 |

Journal of Crop Breeding Vol. 15, No 45, Spring 2023 ..........iuiiiiiiieiieeiiire e eiee e e e et eie e et eene et esienenesenee e enne e 193

Evaluation of Genotype x Environment Interaction and Stability Analysis of Grain
and Forage Yield of Grass Pea (Lathyrus sativa L.) Genotypes

Behrouz Vaezi!, Raham Mohtashami?, Asgar Jozian® and Amir Mirzaei®

1- Instructor of Dryland Agricultural Research Institute, the Agricultural Education and Promotion Research
Organization (AREEO), Gachsaran, Iran
2- Instructor of the Agricultural Education and Extension Research Organization (AREEO), Seed and Plant Breeding
Research, Agricultural Research and Education Center and Kohgiluyeh and Boyerahmad Natural Resources Research
Organization, Agricultural Education and Extension, Yasouj, Iran,
(Corresponding author: rahammohtashamiOl@gmail.com)
3- Assistant professor of llam Agriculture and Natural Resources Research and Education Center (AREEQ), llam,
Iran

Received: 27 July, 2022 Accepted: 11 Septamber, 2022

Extended Abstract

Introduction and Objective: Considering the requirement of the country to meet the
nutritional needs of the society and the nutritional needs of the existing livestock in order to
meet the nutritional needs, it is necessary to introduce cultivars that can be superior to the
existing cultivars in terms of adaptability and stability in arid and semi-arid regions. The use of
forage plants such as Grass pea can play an important role in crop rotation, soil protection,
reducing weeds and diseases due to high adaptability to dry and semi-arid climates and high
yield potential, nitrogen fixation, tolerance to drought and salinity. This research was carried out
with the aim of evaluating the interaction effect of genotype x environment and the stability of
forage and grain yield of Grass pea genotypes in different regions of the country.

Material and Methods: This study was carried out with 16 advanced Grass pea lines in
Gachsaran, Mehran, Shirvan Cherdavel and Kohdasht stations for three crop years in the form
of a randomized complete block design with three replications. Each genotype was cultivated in
6 lines with a length of 7.03 meters and a distance of 0.25 cm from each other. After analyzing
the composite variance for different years in different regions, mean comparison was done using
the minimum significant difference method at 5% and 1% probability levels. To analys the
stability and compatibility of lines, were used the stability methods of Francis and Kanenberg,
Eberhut and Russell, Rick's equivalence, Shokla's stability variance, Plasted and Patterson's
stability parameter, Finley and Wilkinson, Perkins and Jinks, Gang's total ranking, and the
single-variable, non-parametric method, Nassar- Han and Tanazaro.

Results: The results of composite variance analysis of forage yield and grain yield showed that
the simple effect of year, genotype, location and the genotype x location interaction effect for
both traits were statistically non-significant, and the interaction effect of year x genotype was
significant for forage yield and non-significant for grain yield. It was meaningful. The three-
way effect of year x location x genotype was not significant at statistical probability levels for
forage; but it was significant for grain yield. The forage yield for kholer lines from 12839 kg ha

! for line number 5 to 16680 kg ha* for genotype number 10 with 11.5% drop and 15%
superiority compared to Naghadeh, respectively. Also, in terms of grain yield, Grass pea lines
fluctuated from 1239 kg ha for line No. 7 to 1723 kg ha™* for Line No. 10 with a 2% drop and
36.3% superiority compared to Naghadeh. The results of the stability analysis of forage yield
showed that in terms of the Coefficient of variation parameter, genotypes 16, 5 and 10, in terms
of Phenyl Wilkinson genotypes 15, 2, 13, in terms of Shokla genotypes 14, 9, 6, and in terms of
Rick's equivalence, genotypes 14, 9, 6, and 13 were the most stable genotypes. The analysis of
grain yield stability by univariate method showed that in terms of Coefficient of variation,
genotypes 11, 12, 3, in terms of Phenyl Wilkinson, genotypes 13, 12, 4, 5, 6, in terms of
Shukla's, genotypes 7, 12, 5, 6, and in terms of Rick's equivalence, genotypes 7, 12, 5, 6, and 8
were determined to be the most stable Grass pea genotypes.

Conclusion: Based on the obtained results, in terms of forage yield lines No. 1, 10, 3, 9 and 15
and in terms of grain yield genotypes No. 12, 15, 8, 10 and 7 had high stability and yield
compared to other genotypes. In general, considering all parameters of stability and
compatibility, lines number 1, 10, 12, 15, 8, 7 and 9 were selected as the most stable lines, and
genotypes No. 10 and 15 were suitable for both forage and seed.
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