Iranian Journal of Horticultural Science Sl SLEL
Vol 49, No 4, Winter 2019 (959-972) ol il pste
DOI: 10.22059/ijhs.2017.235177.1268 (ADR-AYY 0) WWAY ol oF 6 Lo (FQ 5,00

b Olpl Qe Gble yo0bes H9 Iy CBCW e pee Dlae plu 9 5 hos Soll (23
GGE biplot 81 5 g, 3! kit

S 39 (owge wel 9 wls g Loy e o815 g del ! 118 sbdlius
Oleslw (Ol g3 Ol pnrb il 5 (55,58 35900 5 Sladod S 0 dy 5 g 4 5 Ol Sladow o Lol
Olpl lal (350U s 5 hisel (liios
Olo3le O 3o 2 Ol rb mlio 5 (55,58 B3 gel 5 Sliios 35 0 5l 5 g 4k 5 Dol Slidos iSu (Gioea Y
Ol e mbe s ($5,0WS oy 9 Sisel (Sligios
Slosle (il 2) Ol by (am s 5 (55,38 S5 5al 5 Sliios 35 0 d 5 Jlg 4 5 Ol Sliios idu (Giee ¥
Ol a5t al 855088 s g Shisel (Olidos
Ol pl g Ses3s0lS o 5 sl «Olido Objle i 5 g a5 gl Slidos dem 3o Sloliul £
OFAVANA 15 pds fo b = WWAVINA 2Bl )0 f)l)

ol

S 005 (Sl Jow 035 Dl Jow 035 Dl eIl 5L) bS50 5y GBS e e Dliw e s Shes (5510
S b olas JulS saS g  bl aslinad b (sles 5 918 IS0 pU) 5 il pf (oms 0355 Ol (Joms 0355 3o gl
las 1 andlas gl s B asdllae (VYFAN-AF) ol)5 Jlu g3 Sy il 5l 5 Slims Olgeg (55,58 Slados sbaolKanyl 53 LIS
ailais (a4 5 gel aseie kSl lgel Jigyw bowss JS o Shes Wbyl s 8 eslisl GGE biplot iy 5l s )3 o5 5
o 035 Dlon alita 53 5 1S DA 035 Ol 4l 53 yslos s, 655 1) il 5 350 A Sy lams S e
K @l ks Mow (Sl 5 4l el 53 B9 ARG 3 Sles 1S 3 Ses NSy Lo S B n 5 Ol
A ) loy] 5l 03 ol 5 235 15 Kon OUS Jame S 5 g 29 Dsliie g0 Akt 53 b Ol b B S L1 ONS e
bow Ol A5 45Ld haome o 5oyl Olges (B33 B0 5 JS o Shes Sliw gl 35 A Ky ooy gl ol adkaie
osei b s g3 b)) b Lds S A ol bl 1415l 5 Dlegy (Fom SES o3l doys slp 3 2 53 sl ok
(s A 2 Shas 55155 5 5 B S NAIS (85 (sl 5 JS s Shes Wgie g el 3 gai e Lo s e

RPN P 03 DY NP PO DS K PR PRIPRR O PR TRCVL -2

WSy o (Jlos! Lo ¢ o 853 (Kid g2 1SS (S0 519

Stability of yield and other important characters of short day onioné;enotypes in
south regions of Iran using graphical GGE biplot metho

Abdolsatar Darabi'”, Hamed Hassanzadeh?, Ali Reza Parkasi® and Ahmad Mousapour Gorji*
1. Assistant Professor, Seed and Plant Research Improvement Department, Khuzestan Agricultural and Natural Resources
Research and Education Center , AREEO, Ahwaz, Iran
2. Researcher, Seed and Plant Research Improvement Department, Hormozgan Agricultural and Natural Resources Research and
Education Center , AREEO, Bandar Abbas, Iran
3. Researcher, Seed and Plant Research Improvement Department, Baluchestan Agricultural and Natural Resources Research and
Education Center , AREEO, Iranshahr, Iran
4. Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension Organization
(AREEO) Karaj, Iran
(Received: Jun. 8, 2017 - Accepted: Dec. 9, 2017)

ABSTRACT

Stabilitv of vield and other important characters of eiaht short dav onion aenotvoes (Behbahan. Padook. Ramhormoz,
Iranshahr and Brazjan landraces, Primavera and Texas Early Grano cultivars and Behbahan bred onion) were studied
using a randomized complete block design with four replications at Behbahan, Minab and Iranshahr Agriculture
Research Stations for two years (_2012-14?. Genotype x environment interaction éGEI) was evaluated through GGE
biplot. Using polygones for grouping of environments based on total yield showed that each location was considered
as a mega environment. In Behbahan, Minab and Iranshahr locations, Texas Early Grano, Brazjan landrace and
Primavera cultivar produced the hlfghest total yield respectively. In regard to marketable yield two mega
environments were identified. The first mega environment contains Minab and lranshahr, the second mega-
environment only contained Behbahan. According to the GGE biplot analysis of the ideal environment, it was
concluded that Iranshahr and Minab were closest to the ideal environment for bolting and bulb doubling, respectively.
For total and marketable Yield Behbahan was closest to the ideal environment. Iranshahr and Behbahan was nearest to
ideal environment for bulb dry matter percentage. Evaluation of genotypes through average environment coordinate
indicated that Texas Early Grano was the best genotype in term of total yield and performance stability. Based on
marketable yield, bulb doubling and bolting and performance stability, Primavera was the best genotype.

Keywords: Bolting, doubling bulb, ideal environment, Mega environment.
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Table 1. Some characteristics of studied genotypes

Genotype Bulb shape Skin colour  False colour  Falavour Planted region
Behbahan bred onion  Transverse medium elliptic White White Pungent Behbahan region
Behbahan landrace Transverse medium elliptic White White Pungent Behbahan region
Padook landrace Transverse medium elliptic Red White Pungent Dehdasht region
Ramhormoz landrace ~ Transverse medium elliptic Red White Pungent East of Khozestan province
Brazjan landrace Transverse medium elliptic Red White Pungent Bushehr province
Iranshahr landrace Transverse medium elliptic Red White Pungent  Sistan and Buluchestan province
Texas Early Grano Broad ovate Yellow White Sweet South provinces of Iran
Primavera Broad ovate Yellow White Sweet South provinces of Iran
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Table 2. Combined analysis of variance for bolting percentage, total and marketable yield, doubling bulb percentage
and bulb dry matter percentage

Mean square

Source of variance df Bolting Total doubling bulb Marketable Bulb dry matter
percentage yield percentage yield percentage
Year (V) 1 708.557 15425.3417 4668.414" 789.2947 4579™
Location (L) 2 63559375  25454.356" 11935.625™ 13269.106"™ 56.558"
Yearx Location (YL) 2 2985.381" 2514.320™ 8060.782" 976.741" 30.046™
Error (Yearx Location) 18 29.987 20.817 16.32. 8.792 1.685
Genotype 7 2841.228" 1269.438™ 9054.954™ 2746.240™ 118.387"
Yearx Genotype 7 1591.481" 180.883" 367.814" 66.219™ 3.369™
Locationx Genotype 14 1441.735™ 1441.735™ 1069.877" 548.879"™ 3.353"
Yearx Locationx Genotype 14 1116.602" 403.634™ 365.983™ 2453317 4756
Error 126 18.458 28.764 21.964 12.993 0.807
C.V.(%) 18.11 13.92 14.63 19.38 7.66

IS sire WS 8.5 5 2oy V Jleix! mhaws ol Jixe OS] 5929 NS g
** ns: Significant at 1% of probability level and non-significant, respectively.



sy VWA (liee; oF 5L FA 800 o)l 5Ll pole

ol ol 0)ls 0929 oS  Sialen wigd &8y
slwigi) 5,50 ,0 (2012) Koocheki et al. lawgs
sl 00 5,5 5>
55 Ghs A b8 3 Shas L 315 5 Shes S
S @l cald Jdoa Gl 5 piilnl adlae
adbio 93 b plenty @bt i8S )13 O L
Gl e I e SO jo g 0 Sgliie Hni5e

(V JSe) co 8

8,558 Ml S 0 Sl e 008

Lo an 4 GG JoadloSe 0095 (pl (nl o
oy po az ST il pl dove 00gi el ool ol
bl 5l Sogue )0 (Jgop i85 )18 alovis
ol om (Y JSS) 0,58 0dg ez JB o Sles
w55, &5 (2003) Yan & Kang 3,155 ¢ @b
5 3,l Jaammen locais) 4 plaisl sloas
OB (pl yo Cl Sy JgamenS slacaisis

Scatter plot (Total - 98.75%)

PC2-21.32%

ST
+Minpb_
| -+Behbahan

+Ifanshahr

PC1-77.43%

Genotype scores
+  Environment scores

Convex hull

Sectors of convex hull
——— Mega-Environments

Siedgr polal s balases (s0is09,5 (1, GGE biplot alowis jlagas VS
Figure 1. Polygone graph of GGE biplot method for grouping environments based on bolting.
LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landracelranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 2. Polygone graph of GGE biplot method for grouping environments based on total yield.
LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 4. Polygonegraph of GGE biplot method for grouping environments based on doubling bulb
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Figure 5. Polygonegraph of GGE biplot method for grouping environments based on dry matter percentage.

LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 6. Relationship among environments and discriminative vs. representative of testers for bolting
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LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 8. Relationship among environments and discriminative vs. representative of testers for marketable yield
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Figure 9. Relationship among environments and discriminative vs. representative of testers for doubling bulb

LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 10. Relationship among environments and discriminative vs. representative of testers for bulb dry matter percentage
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Figure 11. Evaluation of studied genotypes for bolting and stability performance.
LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 12. Evaluation of studied genotypes for total yield and stability performance
LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 13. Evaluation of studied genotypes based on marketable yield and stability performance.
LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultivar, LB: Landrace Behbahan
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Figure 14. Evaluation of studied genotypes for doubling bulb and stability performance.
LP: Landrace Padook, BB: Bred Behbahan, LBr: Landrace Brazjan, LI: Landrace Iranshahr, LR: Landrace
Ramhormoz, Primavera: Primavera cultivar, Texas: Texas Early Grano cultiv,ar LB: Landrace Behbahan
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Figure 15. Evaluation of studied genotypes for bulb dry matter percentage and stability performance
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