AMMI

Study on the efficiency of AMMI method and pattern analysis for determination

of stability in sugar beet varieties
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Table 1. Combined analysis of variance of experiments for root yield and sugar content

@337 4o Slay o o Sile
Mean squares
Source of variation df R e
Root yield Sugar content
Location R 12 44481.827 1144.049 ™
Year Jla 2 29991.471 ** 389.798 ™
Year x Location O x Jlu 21 8524.883 ™ 236.703 **
Error 1 ) sl 108 316.804 ™ 7.856 ™
Variety o5 16 748.975 % 17.722*
Variety x Location O x 3, 192 129.715 ™ 2491 ™
Variety xYear dlax o3, 32 174.045 ™ 2.932"
Variety xYear x Location e x Jlw x . 336 118.809 ™ 1.982 ™
Pooled error S e sl 1728 87.105 1.820

* and ** : Significant at 0.05 and 0.01 probability level, respectively.

ns: Non significant

.J,a):\}odkblda»):)b@.u%;q:**}*
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Table 2. Eberhart and Russell’s stability analysis for root yield and sugar content

5T a3 Ol 0 szw\.:‘
Mean squares
Source of variation Sl ol df a5 Sles A5l
Root yield Sugar content
Variety ) 16 186.63 ™ 443™
Environment+VarietyxEnvironment (aoax 43 ) +aome 595 355.55 ™ 871"
Linear environment b L 1 193672 4571.09 **
Variety x Linear environment (st Lo x 03 16 42.60 " 0.61 ™
Deviation from regression O S5 51 ol 578 9.75 ™ 0.52 "
V85 0 S5 51 Ol il (Dev. 1) 34 25.44 "% 0.53"*
Y 03,5 05085 5 it (Dev. 2) 34 18.96 "* 0.68 "
¥ o35 05 55 51 Ol il (Dev. 3) 34 60.25 ™ 0.61™
£ 03, 0 g 55 51 31 it (Dev. 4) 34 37.82" 036"
0 w35 e 55 51 3l il (Dev. 5) 34 27.45"* 0.57"*
85 0 55 51 Ol il (Dev. 6) 34 20.10 "¢ 0.34"*
V o5 85005 5 31 Ol il (Dev. 7) 34 33.15° 0.51"¢
A (35 05m 8 5 31 Ol il (Dev. 8) 34 57.66 ** 0.35"*
8 035 e 55 51 3l il (Dev. 9) 34 19.59 "¢ 0.30"*
Ve 05 05w 85 5 31 il (Dev. 10) 34 27.07 "¢ 0.49™*
W 03, 050w 85 5 1l (Dev. 11) 34 28.57 "™ 0.53"¢
WY 03, 050w 85 5 31 il (Dev. 12) 34 22.34 "% 0.71"
W o3, 85ew 8 5 5 31 il (Dev. 13) 34 20.83 "¢ 0.92"
VE 03, 050w 85 51 31 il (Dev. 14) 34 21.50 "¢ 0.67 *
V0 03, 850w 55 51 31 il (Dev. 15) 34 3521° 0.32"*
V3,5 0sew 8 5 51 31l (Dev. 16) 34 32.71° 0.56"*
W o3, 850w 85 5 31 il (Dev. 17) 34 17.15"¢ 0.38"*
Pooled error S e gl 1728 21.78 0.46
Homogeneity of deviations, X* O £ 5 31 Ol el it 55 X 16 39.89 * 32.28 "
* and ** : Significant at 0.05 and 0.01 probability level, respectively. A3\ 50 et sl )3 s gas 5 5 4 FF ¥
ns: Non significant 5 e 118

5 ke 5 adyy > Shes Slio sl Jama X o35 Jlize 31 0 go 85 40525 Y sl
Table 3. Regression analysis of variety x environment interaction for root yield and sugar content

RIS Sl o Kok
Mean squares
Source of variation &, e df iy s Shee A5 ,le
Root yield Sugar content
Variety s 16 187.24 ™ 443
Environment Lo 35 5533.45 ™ 139.15 ™
Variety x Environment L x o3, 560 31.93 ™ 0.55™
Variety x Linear environment s e x 3, 16 42,60 " 0.61"™
Variety x Quadratic environment £33 433 L x 3 16 14.16 ™ 0.56™
Noise obiledly 528 32.14 0.55
Pooled error S e gl 1728 21.78 0.46
Homogeneity of deviation, ¥ g 5 31 Ol el 2S5 (D) 16 38.98 ™" 26.39 "
* and ** : Significant at 0.05 and 0.01 probability level, respectively. Ao;3) 50 el mhaw 53 ols gan i 5 4yt FH 5 ¥
ns: Non significant I3 gme 118
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Table 4. Means and regression coefficients of varieties for root yield and sugar content

oSS s O £y
Entry Variety Means Coefficient of linear regression
osled o5 iy Shes L)k iy s Shee L85k
Root yield Sugar content Root yield Sugar content
1 Bri s 51.042 cd 16.701 ab 0.9530 ™ 0.9425 ™
2 Polyrave 55.081 ab 15.869 ¢ 1.0812 ™ 1.0086 ™
3 Trirave 54.070 be 15849 ¢ 0.9586 ™ 0.9868 ™
4 41RT 53.227 be 15.804 ¢ 1.0005 ™ 1.0450 ™
5 7233 56.129 ab 16.078 de 1.0013 ™ 1.0134 ™
6 PP8 55.923 ab 15.975 de 1.0640 ™ 1.0216 ™
7 PP22 54.340 be 15.890 ¢ 1.0086 ™ 1.0239 ™
8 PP23 48.883 d 16.888 a 0.9009 ™ 0.9396 ™
9 Bry Jos)! 55.237 ab 16.304 bede 0.9990 ™ 0.9652 ™
10 IC, 55.330 ab 16.109 cde 0.9940 ™ 1.0454 "
11 H5505 52.424 be 15.985 de 1.0124 ™ 1.0342 ™
12 PP3 51.182 cd 15913 e 0.9578 ™ 0.9749 ™
13 7233-P.107 52.916 be 16.484 abcd 0.9796 ™ 1.0225 ™
14 7233-P.3 53.472 be 15779 ¢ 0.8888 * 1.0102 ™
15 7233-P.12 53.378 be 16.603 abc 1.0221 ™ 0.8983 *
16 Polybeta 54.490 be 16.447 abed 1.0425 ™ 0.9834 ™
17 Vanderhave 58.664 a 15876 ¢ 1.1352 ™ 1.0844
Mean oSk 53.859 16.150

LSSls lasls dior 0 5037 (P<0.05) dzes s e Ssls slyls bl ks 5 OLSS Doy sl ‘shi):ij\.:« O g B )3
Mean values followed by the same letters in each column are not significantly different (P<0.05) (Duncan’s multiple range test)
* and ** : Significant at 0.05 and 0.01 probability level, respectively. A3\ 50 et o )3 s gas 55 4 FF ¥

ns: Non significant 1> gma 1D

5 ke 5 4oy 5 Shee Slis gl AMMI 4 j505 —0 J 5>
Table 5. AMMI analysis for root yield and sugar content

@357y Slas o o Nle

Mean squares

Source of variation Sl s df 4ty s Shee A5l
Root yield Sugar content
Variety Ny 16 187.24 ™ 443"
Environment Lo 35 5533.45™ 139.15™
Variety x Environment ) 560 3193 ™ 0.55™
IPC1 50 72.80 ** 131"
IPC2 48 63.97 ™ 0.91™
IPC3 46 48.84 ™ 0.92 ™
IPC4 44 4342 0.72™
Noise obilesly 372 18.85™ 0.34™
Pooled error S e sl 1728 21.776 0.456
** : Significant at 0.01 probability level. Ao )3 ) Jlazl elas 3 1 me 1 ¥
ns: Non significant I3 sxe 1S
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Table 6. Ranked correlation coefficients between different stability parameters for root yield and sugar content

s Sles
Root yield
bl Y s? CV b, b, MSpety MSpeg W3 G’ MS,;  IPC,
s? 0.58*
CV -0.28™  0.49*
b, 0.62%*  0.96%*  0.45™
b, -0.07"  -0.04"™  0.03™  0.05™
MSpeyqy  -0.44™  -0.14™  029™ -0.28™  -0.30™
MSpei  —044™  -0.13™  031™  -027™  -0.32"  0.99**
W4 031" 0.01"  042™  -0.14™ 035"  0.94%%  (.93%*
G 031" 0.01™ 042" -0.14™  -0.35"  0.94%*  0.93%*  1.00%*
MS,, 025"  0.56% 034" 0.64**  0.01™ -0.17"  -0.19" -0.15"  -0.15™
IPC, -0.13"™  -0.36™  -0.30™  0.48"  -0.41™ 037  0.40™ 035" 035"  -0.68%*
SIPC;  -0.17"  -0.02™ 020" -0.12"  -0.11™ 0.79%*  0.82%* 0.71** 0.71** -0.11™ 039"
A35Le
Sugar content
X Y s? CV b, b, MSpety MSpeg W3 G’ MS,;  IPC,
s? -0.52"
CV -0.687"  0.94%*
by -0.517  0.95%%  0.95%*
b, 0.05™  0.11®  0.01®  0.05"
MSpeyqy  -0.30™  0.26™  0.14™  0.06™  0.09™
MSpe 032" 028™  0.16™  0.08"  0.08™  0.99%*
w2 021" 0.18™  0.04™  -0.04™  0.12™  0.98*%*  0.97%*
G4 023" 0.19™  0.06™  -0.02"  0.12™  0.98%*  0.98%*  (.99%*
MS, 046" 0.88**  0.78**  0.74%F  -0.12™ 032" 035" 027"  0.28™
IPC, 0.59%  0.15" 034"  0.17°  0.03™ -0.24" -023" -026™ -025" -0.03™
SIPC;  -0.08™  -0.07™ -0.15™ -028"  -0.16"  0.11™  0.14™ 0.5  0.15® 023" 0.02%

* and ** : Significant at 0.05 and 0.01 probability level, respectively.

.M)}\}Od[«s:’-‘ch;&)})‘}@!ﬁ\ﬁ:ﬁ“{:* )

& %k

ns: Non significant 1> gma 1 DS
\'d_,,:-bq‘;}_ﬂ\),;,)ujlgﬂ;)%,,:-bl‘u_h.,w;)\ﬁga%,,:-c.v‘_,u.,,uu.;g)b-szu;u@ét.,.-Y:;\u,pé)\,\igéu,u\,g_\
(g3 a3 5 s Jda 05 55 51 Ol il Sln e Sls - MSpey(q) ¢ty 5 sla 2l 05 S5 51 3l Q@fﬁg_MSDevaw,; w3 O gen 8 5
CJ_W_SIPC3 }AMMI 23 Jsl J_:LELAJJ‘A_AJ‘}A_IPCI c;._:ﬁ)‘_}:_!@l_iﬂoj): J«J'Li)\}_MSy/l g)\f‘,;« ol wbylen Gzi ‘&)JJW);!_WZI
AMMI j})(ﬂl}d}‘éud}n

The stability parameters are as follows: Y-mean, S* — environmental variance, C.V- environmental coefficient of variation,
bj- Eberhart and Russell’s coefficient of regression, bg- quadratic coefficient of regression, MSp., - Eberhart and Russell’s
mean of squares for deviation from regression, MSp.q)- quadratic mean of squares for deviatiom from regression,
W3- Wricke’s ecovalence, o Shukla stability variance, MSy,- Lin and Binns variance, IPC,- first interaction principal
component in AMMI model and SIPC;- sums of first to third interaction principal components in AMMI model
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Fig. 1. Biplot of root yield with a- Lin and Binns variance and b- Shukla stability variance for the varieties
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Fig. 2. Biplot of sugar content with a- Lin and Binns variance and b- Shukla stability variance for the varieties
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Solid and pointed lines are results of cluster analysis on IPC1 of varieties and locations, respectively
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Solid and pointed lines are results of cluster analysis on IPC1 of varieties and locations, respectively
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Study on the efficiency of AMMI method and pattern analysis for determination

of stability in sugar beet varieties
Ranji', Z., M. Mesbah?, R. Amiri’, S. Vahedi*

ABSTRACT

In this study, efficiency of AMMI method and pattern analysis were investigated. Seventeen sugar beet
varieties were studied in thirteen locations over three cropping seasons and root yield and sugar content were
measured. On the basis of combined analysis of variance, effect of variety and variety xenvironment interactions
for both traits were significant. The yield stabitity estimated-using Eberhart and Russell, Wricke’s Ecovalance,
Shukla’s stabilty variance, AMMI and pattern analysis methods. In all stability methods used, varieties PP8,
BR1(developed is Ardabil) and IC1 were the most stable genotypes. Efficiency of Eberhart and Russell’s method
for estimating of G x E interaction for both traits was lower than IPC; in AMMI method. The efficiency of IPC,
was greater, by five to six times, than that of Eberhart and Russell’s method for root yield and sugar content,
respectively. SIPC; in AMMI method were accounted about 50 % of G x E interaction sum of squars. Biplot of
IPC, and the mean of traits for varieties and locations or environments had good efficiency for detecting of
G x E interaction patterns. Ranked correlation coefficients showed that AMMI method often generated more
information than the other methods. Furthermore, this method generates new information which cannot be
estimated by the other methods. It seems that AMMI and pattern analysis have higher efficiency for stability
studies. However, results showed that using only one component of AMMI method is insufficient, and at least

two components (e.g. [IPC, and SIPCy) should be considered.

Key words: Stability analysis, Pattern analysis, Sugar beet, AMMI method, Root yield, Sugar content.
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