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ABSTRACT

The stability parameters for six traits related to quality and productivity performed in a
11-parent diallel mating techniques of macaroni wheat (Triticum durum Desf.) are reported.
The genotypes interacted significantly with environment for all the characters. Nonlinear
components revealed highly significant difference for reproductive phase, seed hardness,
protein content, and gluten content. The parent varieties Jori ‘/C’ 69 and Raj 911 appeared
to be more adapted as they exhibited nonsignificant deviation from regression, regression
coefficient less than unity, and high grain yield. Jori ‘C’ 69 also showed adaptation for
gluten content. Twenty cross combinations in F; generation exhibited better stability for
higher grain yield in comparison to their parental performances. The hybrids Meghdoot x
WL 1002 and NP 404 x DWL 5023 were stable for seed hardness, protein and gluten content.
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The stability parameters provide information about adaptability of genotypes and their
stability over a wide range of agroclimatic conditions. If adaptability in real sense is a genetic
characteristic, then preliminary evaluation can be made to identify the stable genotypes and
their cross combinations left for the final stages of testing. Such a study will provide a sound
basis to breeder in the intensive selection programmes. The importance of stability study in
macaroni wheat has recently been recognised by several Indian workers [1, 2].

MATERIALS AND METHODS

Eleven genetically diverse cultivars of macaroni wheat (Triticum durum) included in the
study were NP 404, MPO 215, DWL 5023, Jori ‘C’ 69, ]NK-4W-184, NP 401, Meghdoot,
Karnataka Local, Raj 911, WL 1002, and Kathia 25. These cultivars were crossed in all
possible combinations (excluding reciprocals). The resulting 66 genotypes (11 parents and
55 F1s) were raised in randomized complete block design with three replications at three
different locations at the Crop Research Stations of C.S. Azad University of Agriculture and
Technology, Kanpur, Fatehabad (Agra), and Mauranipur (Jhansi), representing diverse



November, 1992] Stability Parameters in Macaroni Wheat 351

agroclimatic conditions of Uttar Pradesh. The interplant and interplot distances were 15and
30 cm, respectively. The data were recorded on five random plants on reproductive phase,
harvest index, grain yield per plant, seed hardness, protein content, and gluten content. The
means of the individual plants were utilized for statistical analysis. The stability analysis
was carried out using the Eberhart & Russell model [3].

RESULTS AND DISCUSSION

The experimental results indicated that the pattern of genotype-environment
interaction among the genotypes was not similar but varied from trait to trait under study.
Stability analysis showed that the differences between the genotypes and
genotype-environment interaction component for all the traits related to quality and
productivity were significant (Table 1). It also revealed that the average performance of
genotypes with respect to grain yield and other traits varied significantly.

Table 1. ANOVA (MSS) for stability of 11 characters in a 11-parent-diallel cross and parent varieties of

macaroni wheat

Source Geno- Environ- GxE E= Environ- GxE Pooled Pooled

types ment (GxE) ment (linear)  devia-  error

(&)] (E) (linear) tion

Degree of freedom 65 2 130 132 1 65 66 360
Reproductive phase 212" 28319 54" 288 56611 57 52" 175
Harvestindex 1737 185.5" 27" 42 368.7" 3.1 23 1.69
Grainyield perplant  80.5° 50085 353" 771 101978 393 31.0 9.36
Seed hardness 46" 429" 11" 14 856" 147 08" 0.07
Protein content 23" 31.2" 08" 13 62.4" 12" 05" 0.03
Glutéh content 31" 375" 09" 15 12 13" 05" 0.02

“Significant at P = 0.01.

The environment (linear) interaction component was highly significant for all the traits
except gluten content, while the linear component of environment interaction was
significant for seed hardness, protein and gluten content. The variance due to deviations
(nonlinear) were significant for reproductive phase, seed hardness, protein content and
gluten content reflecting considerable genetic diversity in the material, as also reported
earlier [4]. Such nonlinear deviation might also be of practical value to construct and test
the utility of the multiple regression models to know more critically the complex mechanism
of adaptation.
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Table 2. Mean performance and stability parameters

Parent/hybrid Grain yield per plant Harvest index
X by s, X by s
NP 404 2238 121° -29 35.1 045 -3.38
MPO215 23.0 184" 253 345 0.62 -3.38
DWL 5023 286 1.03 -2438 40.0 131 042
Jori’C’ 69 284 0.87 -264 39.7 173 -338
JNK-4W-184 26.0 169" 252 380 201 -339
NP401 215 198"  -132 374 133 10.72
Meghdoot 17.4 -025 -236 329 021 -3.37
Karnataka Local 17.0 0.90 -6.0 396 0.04 -320
Raj911 28.1 0.07 3203 355 0.52 -2.73
WL 1002 238 1700 272 375 0.15 325
Kathia 25 224 0.65 -184 38.1 178" 3543
Hybrids with high stability for grain yield

NP 404 x DWL 5023 315 048 222 384 1.04 -237
NP 404 x JNK-4W-184 364 0.67 -20.1 35.8 -0.26 076
NP 404 x Karnataka Local 21.5 0.12 23.0 35.0 -0.09 2.02
NP 404 x WL 1002 276 047 -13.1 37.0 147 -2.81
NP 404 x Kathia 25 274 027 -269 345 0.84 -1.19
MPO 215 x JNK-4W-184 23.6 0.77 26.8 412 1777 -3.45
MPO 215 x Meghdoot 27.1 035 -29 452 143 -3.46
MPO 215 x Raj 911 305 071 -27.0 4238 121 -333
MPO 215 x WL 1002 v 254 - 093 -17.8 357 -1.17 -3.01
MPO 215 x Kathia 25 29.9 0.96 -233 412 211" 312
DWL 5023 x J]NK-4W-184 254 0.66 25 394 0.86 -0.33
DWL 5023 x NP 401 36.6 039 1104 394 314" -2.46
DWL 5023 x Karnataka Local 29.1 021 -7 400 1.16 -3.39
DWL 5023 x Kathia 25 29.0 0.96 -233 401 -0.56 499
Jori‘C’ 69 xRaj 911 257 093 -200 378 026 -2.62
JNK-4W-184 x Meghdoot 265 0.69 55.2 352 -047 2.0
JNK-4W-184 x Karnataka Local 254 0.96 320 371 -0.67 -253
JNK-4W-184 x Raj 911 26.0 0.72 26.0 371 0.14 -3.06
JNK-4W-184 x Kathia 25 28.8 0.76 31 408 157 7.40
Meghdoot x Karnataka Local 238 0.16 -205 365 123 273
Meghdoot x WL 1002 238 041 454 340 -127 415
Karnataka Local x Kathia 25 189 058 -1.0 363 0.86 228
Raj 911 x WL 1002 29.6 -0.08 -263 412 -0.28 6.62
SE+ 18 033 14 051

) "Signifimnt at 5% and 1% levels, respectively.
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for different characters in macaroni wheat

Reproductive phase Seed hardness Protein content Gluten content

X b s3, X ©w s} X b s} X by s
402 125" 1021 115 -025 021 1.7 041 -001 85 035 003
378 136" 18.69 157 078 118" 127 016 -0 1.1 020 -0.2
400 128" -1.63 169 132 188" 107 072 -0.02 87 066 -0.01
389 087" 747 168 092 036" 140 024 o008 121 011 -0.04
47 144" 78 148 080 036 138 -05¢ 029" 116 -063 0227
360 136" 1236 123 -059 032" 1.5 062 008 97 045 085"
368 134" -1.56 128 048 030 121 003 007 101 028 041"
4327 11" 1727 120 -054 -0.04" 119 299" 124" 95 027 o7
402 1147 -7 164 070 676° 127 039 001 105 -008 007
379 104" 260 158 -060 254" 132 -046 -0.02 106 -011 046
379 1200 1118 121 007 092" 101 032 -0.01 75 034 003
417 159" -2 133 086 062" 118 203" 053 107 196" 049"
£27 124" -114 145 290" 040" 125 033 006 1.0 067 004
419 189" 166 140 -011 011" 124 269 001 110 279" o008
432 132" 1187 137 045 1447 122 o062 062" 109 065 085"
399 145" 114 131 005 -0.06" 126 -0.02 398" 1.0 013 408"
433 140" 500 150 133 047" 122 102 oot 108 101 033"
391 1200 -1.23 127 188 038" 121 -039 -0.03 106 -075 -0.01
374 037 -169 157 165 424 129 045 034" 109 039 0227
381 081" 283 147 053 025" 124 110 053" 101 130 095"
43 1147 051 132 090 072 110 029 068" 91 056 033"
44 121" -1.75 140 263" o001 125 -034 051 106 -030 046
409 1497 132 152 343" 122" 115 024 001 98 014 001
45 141" 766 144 165 1827 128 189" 057 111 189" 055
24 092" -115 132 310" 098" 127 236 011 112 223" o21"
364 095" 1252 152 -049 086" 122 015 012 99 002 002
413 150" 228 137 144 047 123 293" 0.02 107 292" 013"
457 130" -0.76 124 -042 -0.02 126 173 033 106 211" 013"
415 075 1641 135 307" 007" 119 167 006 104 177 025"
438 145" 304 135 024 448" 116 083 020 101 103 050"
384 088" -167 125 054 -005 114 355" -0.03 99 347" o0m
84 121" 797 128 008 017 127 046 -0.03 113 048 -001
457 1157 448 116 001 140 128 057 096 111 028 045
23 1177 09 169 -008 -0.027 129 013 -0.03 108 025 016"

31 053 06 107 05 071 052 068
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The characters, being under the control of many loci, reflected considerable interaction
and little stability [5]. In the present study, grain yield and gluten content exhibited

. . . A2 A2 . .
substantial amountof interaction components(c g + © 5)) ascompared to genetic variance

G é + G, indicating the poor stability for these traits [6].

The large variation in regression coefficients indicated that genotypes had different
degree of environmental response. The variability among environments determines the
usefulness of this regression response parameter, as reported by [7]. In the present set of
materials, the parents, Jori’‘C’ 69 and Raj 911 were more adapted cultivars in view of
performance under a wide range of conditions and also showed nonsignificant deviation
from regression, regression coefficient less than unity, and high mean for grain yield.
Phenotypically, these cultivars were diverse in their morphological characteristics and
genetic background. Other parents, namely, Meghdoot, Karnataka Local and Kathia 25,
were also important, having nonsignificant deviation from regression, less than unit
regression coefficient, and considerable mean yield. On the other hand, genotypes DWL
5023, INK-4W-184, WL 1002, MPO 215, MP 404 and NP 401 were found to be especially
adapted for the favourable environments (Table 2).

The cultivar Jori‘C’ 69 showed stability for reproductive phase and gluten content, and
Raj 911 for harvest index and protein content. The cultivars NP 404, MPO 215, DWL 5023,
Meghdoot, Raj 911, WL 1002, and Kathia 25 were stable for protein content, and NP 404,
MPO 215, DWL 5023, Jori‘C’ 69 and Kathia 25 for gluten content (Table 2).

Twenty three Fis were stable for their yielding ability ranging from 18.9 to 36.6 g per
plant. Twenty hybrids, namely NP 404 x DWL 5023, NP 404 x JNK-4W-184, NP
404 x Karnataka Local, NP 404 x WL 1002, NP 404 x Kathia 25, MPO 215 x JNK4W-184,
MPO 215 x Meghdoot, MPO 215 x Raj 911, MPO 215 x WL 1002, MPO 215 x Kathia 25, DWL
5023 x INK-4W-184, DWL 5023 x NP 401, DWL 5023 x Karnataka Local, DLW 5023 x Kathia
25, Jori’C’ 69 x Raj 911, JNK-4W-184 x Meghdoot, JNK-4W-184 x Raj 911, INK-4W-184 x
Kathia 25, JNK-4W-184 x Karnataka Local, Meghdoot x Karnataka Local, Meghdoot x WL
1002, Karnataka Local x Kathia 25, and Raj 911 x WL 1002 involved high x high, high x low
or low X low adaptive cultivars.

Considerable stability for quality attributes was observed in six Fis, viz. NP 404 x
Meghdoot, NP 404 x Raj 911, MPO 215 x Kathia 25, Jori‘C’' 69 x Meghdoot, NP 401 x
Karnataka Local, and Meghdoot x WL 1002. Ten F1s, namely, NP 404 x MPO 215, MPO 215
x DWL 5023, MPO 215 x Jori‘C’ 69, MPO 215 x Meghdoot, DWL 5023 x NP 401, DWL 5023
x WL 1002, Jori’C’ 69x Meghdoot, INK-4W-184 x NP 401, Meghdoot x WL 1002, and Raj911
x WL 1002, were better for protein content. Gluten content also showed high stability in ten
Fis, viz. NP 404 x JNK-4W-184, MPO 215 x DWL 5023, MPO 215 x Meghdoot, DWL 5023 x



November, 1992] Stability Parameters in Macaroni Wheat 355

NP 401, DWL 5023 x WL 1002, Jori‘C’ 69 x NP 401, Jori‘C’ 69 x Meghdoot, Jori‘C’ 69 x Raj
911, Jori’C’ 69 x WL 1002, and Meghdoot x WL 1002.

Three hybrids (MPO 215 x Meghdoot, DWL 5023 x NP 401, and Meghdoot x WL 1002)
had high stability for grain yield and at least for two quality attributes. The hybrid Meghdoot
x WL 1002 was stable for two yield traits and all the three quality attributes.

Eight F1s, namely, NP 404 x DWL 5023, NP 404 x INK-4W-184, MPO 215 x Raj 911, DWL
5023 x NP 401, DWL 5023 x Karnataka Local, DWL 5023 x Kathia 25, JNK-4W-184 x Kathia
25, and Raj 911 x WL 1002, exhibited better stability and performance for grain yield in
comparison to all the standard cultivars included in the study. Therefore, the introduction
of dwarfing genes has ensured the availability of good combiners for several traits
influencing both quality and productivity in durum wheat.
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