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Study of agronomic characteristics of doubled haploid lines and their derivative
breeding lines in triticale (X Triticosecale Wittmack)
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Table 1. Analysis of variance for genotypic and phenotypic coefficient of variation and heritability for plant characteristics in triticale lines

MS) Sl o Kk
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o o S g o g w
f 2 £ a, el 2 S . i} o f = f S o) Eg-
¢t g9l ZE ZR B % S Y = 3 s 8 & Sk
5 gl a= 22§ S st S st §& g S¢ s ¢ g v 5 Sy g
SOV S5 o3o% 83w 3% 2 & 5 5y 25 S & = 2. 5-55 =4
¢ @87 =2 BEf g9 Jg%  s¢ ‘U gy gl $p z 3t
3 < Ex = 5, ‘ 5 =
Rep. NS 3 0.57"™ 2.61" 2.05"™ 2.18"™ 012" 4975 1446.12"™ 0.73"™ 2.237 4221833.3"™ 2729675 0.0004 "
Genotype w3 17 93847 87257  67.227 532.59™ 38"  43.63" 3767.24"" 685.49”  0.45" 35158274.5™ 7761864 0.011™
F6 senY 8 80527 77677 50927  639.877 2147 35537 4866.43" 600.87"  0.26° 34114183.2" 66716362 0.018"
DH saY 8 105127 98737 82057 4557 5837 48277  2845.68" 805.50"  0.65" 39059555.05" 58589441 0.005™
F6 vs DH 1 110017 727 66.12" 420.98™ 0.64" 7237 2346.12™ 402.33" 041" 12297328.2" 69463 0.014™
Error Ls 51 439 4.3 0.51 2.213 0.045  4.94 922 16 0.15 797748.8 499886 0.0015
SE e 5.7 5.1 3.42 9.93 8 8.5 15.3 20.7 1047 22.1 24 13.38
(GCV)
B 5.9 5.3 3.43 9.95 8.1 9.1 176 212 12.9 23 29.5 14.43
(PCV)
(L2 y3) (s pdy Sily
o e . 2 : . . 75. 61 86
Heritability (96) 95.3 95 99 99.5 98.8 88.6 5.5 98 65 80
ns: Non- significant s me e NS
Kk Kk

*and **: Significant at 5% and 1% probability levels, respectively
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Table 2. Means of plant characteristics in triticale genotypes
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gv E%= gzw B3. 2FF FFc g7 2z 5 ¢ o 2. 2P 2
E CRS 8= F g- 3 &€ s { gt = ’75%\ ~ 2 2L
¢ : - = it 5" 5 8 2
e : - a =3 =
1 11.7g 83.5d 76.5ef 109.9¢ 11.3f 35.5d-g 125.2¢g 60.6h 2.3cd 10755.0hi 3025.2h 28.7h
2 109.7i 79.5e 72.59 110.1c 12.3cd 36.7c-f 209.2ab 73.6¢ 2.7bcd 13178.6de 5851/1bc 44.3ab
3 118.5e 88.5bc 82.0d 109.4c 11.3f 33i4gh 147.7¢fg 53.8j 2.2d 7563.7k 3301.8gh 43.6abc
4 119.0de 88.5bc 81.0d 110.0c 11.7e 34.2¢e-h 143.2fg 57.9i 2.2d 10086.3ij 364.4fgh 35.9d-g
5 120/0cd 89.0bc 82.0d 111.3c 13.6a 35.7d-g 165.7c-g 42.4mn 2.5bcd 1326.2de 4089.3fgh 30.5gh
6 118.e 87.0c 80.0d 110.4c 12.2d 29.3i 150.7d-g 68.4e 2.3cd 11877.5fgh 3554.1fgh 29.4h
7 121.2b 95.7a 89.0ab 131.7b 11.6ef 34.4e-h 144.7fg 68.8e 2.4bcd 12399.5efg 3477.2fgh 27.7h
8 121.0bc 88.7bc 82.0d 141/9a 11.6ef 40.3b 201.0abc 67.1ef 2.6bcd 14902.3c 5591.0c 27.3def
9 120.0cd 88.7bc 82.0d 130.5b 11.3f 37.0cde 225.0a 84.9a 2.9ab 17774.9a 7180.4a 40.2a-¢
10 117.0f 87.5¢ 80.7d 111.2¢c 12.5¢d 35.9d-g 132.7fg 43.4m 2.2d 9316.6j 2631.1h 32.8fgh
11 114.2h 83.0d 76.2f 110.7c 10.39 32.1hi 174.0b-f 63.39 2.2d 11272.1ghi 4338.3def 38.4c-f
12 119.0de 91.0b 85.0c 110.1c 11.3f 36.0d-g 138.7fg 51.9k 2.5bcd 9352.8j 3451.1fgh 36.5def
13 118.5e 87.5¢ 80.0d 110.8¢c 12.6¢ 36.8c-f 189.7a-e 46.41 2:5bcd 12807.8ef 5299.2cd 41.0a-b
14 118.5e 86.5¢c 79.2de 130.9b 12.3d 38.4bcd 189.0a-e 65.3f 2.8bc 14616.9¢c 5701.2 bc 38.7b-e
15 119.2de 87.5¢ 80.2d 131.5b 10.29 44.3a 192.5a-d 41.1n 2.2d 14264.4cd 5072.4cde 35.4d-g
16 120.0cd 89.0bc 87.0bc 104.1d 13.0b 37.9bcd 212.2b 80.8b 2.9ab 187670.9a 6606.7ab 35.1efg
17 127.7a 97.7a 89.7ab 101.7e 13.6a 39.3bc 192.7a-d 70.7b 3.4a 16327.7b 6660.2ab 40.6a-e
18 127.5a 97.5a 91.0a 110.3c 13.0b 33.9fgh 193.5a-d 72.0cd 2.7bcd 12518.7efg 5532.2¢c 44.6a

L 61> g ol M,;@Ju,lcbﬁ(LSDbu@Mo}w Sl 85057 old p cdieas o5 e o o 613 457 ol S0le Ot 8 o
Means in each column, followed by similar letter(s) not significantly different at 5% probability level, using Least Significant Difference Test
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Table 3. Genotypic and phenotypic correlation coefficient between plant characteristics in triticale lines (df=16)

Plant characteristics A Clis 1 2 3 4 5 6 7 8 9 10 11 12
1 Plant height Sy gl oA -0.05™  -0.001™  0.02™ -040" 030" 007™ -01" 0477 028" 019™ -0.10™
2 Days to heading sl bigs, . -0.05™ 1 0.96™ 092" 04" 0.08™ 0.22™ 049™ 0.07™  025™ 019™  0.01™
3 Days to anthesis Sbsles S5, =0.003™ 0.96™ 1 096™ 0397 001™ 013™ 0467 008™  017™ 0.14™ 0.01™
4 Days to maturity S, b5,  [0.02 0.83" 0.86™ 1 043"  017™ 013™ 0577 017" 031" 029" 0.07™
5  Spike length diwdsb 0427 0.38" 037" 0427 1 021™ 013™ 0727 -003™ 0307 0.28 0.08™
6  No.ofspikesm? b usiy,s diwslis 020" 0.02" 0.003™ 0.09™  0.12™ 1 059" 0.03™ 058" 092" 0907 059"
7 No. of grain.spike - diw el 0.06™ 0.19™ 0.12"™ 013™ 012™ 038" 1 0777  -014™ 0587 0627  0.24™
8  Grain weight.spike™ diw 34305y -0.05™ 0.26" 0.22™ 0.29" 0307  0.02™ 036" 1 0.43" 095" 0907 047"
9 1000 grain weight als m05s 0367 0.02" 0.01" 0.09™ -006™ 0317 -01™ 020" 1 0557 0527  0.15™
10  Biological yield S s Sas  0.26 0.21"™ 0.13™ 0.29" 0.27" 066" 0557 049" 042" 1 0.89™  0.08™
11 Grain yield ass e 0177 0.16™ 0.12" 0.25" 021™ 075" 0547 0577 0417 086" 1 0.52"
12 Harvest Index il sesls -0.09"™ 0.03™  0.04™ 0.06™ 0.03™ 050" 018™ 0307 017™ 017™ 0617 1
ns: Non- significant I3 sxe NS

*and **: Significant at 5% and 1% probability levels, respectively
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Coefficients above diagonal are genotypic correlation coefficient and those below diagonal are phenotypic.correlation coefficients
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Table 4. Path analysis for grain yield based on the remaining traits in the stepwise regression model
Indirect effect

i 2 |
Plant characteristics L slis e Ty 3 ek sl i s 4l 0 Ao Jgb rg
No. spike.m™ Grain weight.spike®  Spike length
No. spike.m™ o doly ysaliwslas 0.68 0.37 -0.16 0.9
Grain weight. spike™  wew s ats oy, 0.2 1.23 -0.54 0.9
Spike length dewdb 014 0.88 -0.75 0.28
sblsl (R)= 0.5 Direct effects are shown above the diagonal Lok 0315 OLi3 a8 (5 oo (Lo i1
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Study of agronomic characteristics of doubled haploid lines and their derivative
breeding lines in triticale (X Triticosecale Wittmack)

Iranit, S., A. Arzani?, and A. M. Rezai®

ABSTRACT

Irani. S, A. Arzani and A. M. Rezai. 2010. Study of agronomic characteristics of doubled haploid lines and their derivative

F6 lines in triticale (X Triticosecale Wittmack). Iranian Journal of Crop Sciences 12 (1): 55-65 (in Persian).

To evaluate agronomic characteristics in 18 triticale lines including nine doubled haploid (DH) and nine
derivative F6 breeding lines, a field experiment was conducted at research field station, College of Agriculture,
Isfahan University of Technology, Lavark, Najaf Abad, Isfahan, Iran, in 2007 growing season-using a
randomized complete block design with four replications. Analysis-of variance revealed significant differences
among genotypes for most of the traits. The DH and F6:breeeding lines significantly differed for most of the
traits with the exception of number of spike m? and grain weight spike™. Significant and positive correlations
between grain yield with number of spike m? (1 =0.7"), number of grain spike™ (I, =0.57), grain weight
spike™ (r, =0.5"), 1000 grain weight (I, =0.4"), biological yield (I, =0.8") and harvest index (I, =0.6")
were observed. The highest and lowest broad sense heritability of 99.5% were estimated for plant height and
61% for grain yield, respectively. The results of path analysis on the remaining traits in the step wise regression
model showed that grain weight spike™ had the highest positive direct effect on grain yield. In conclusion, DH
lines were superior to F6 breeding lines for agroonmic traits. It is also concluded that grain weight spike™*and
number of spike m™ can be-used as selection criteria in breeding programs for development of high yielding

triticale cultivars.

Key words: Correlation coefficient, Doubled haploid, Grain Yield, Path analysis and Triticale.
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