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Tablel. Measured traits in the study of effects of self and cross pollination on morphological and agronomic traits in
orchad grass (Dactylis glomerata)

Character

Method of measurment

Flag leaf width

Flag leaf length

Days to ear emergence
Days to pollination
Number of shoot

Average of width of three flag leaves per plant

Average of length of three flag leaves per plant

Number of days from March 1st until appearance of two panicles in each plant

Number of days from March 1st until onset of pollen shedding of two panicles in each plant
Number of shoot in each plant

Plant height Average of plant height in each plant
Spread Plant width remaining after each cut
Fresh yeild The weight of herbage harvested per plant

leaf to stem ratio
Dry matter yield
Percent of dry matter yield

The ratio of leaf to stem
The weight of herbage harvested per plant after drying at 72_C for 48 h
Percentage ratio of dry matter to fresh weight
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Table2. Mean and descriptive statistics of different traits in the study of effects of self and cross pollination on
morphological and agronomic traits in orchad grass (Dactylis glomerata)

Mean” Range Portion (%)
Characters Self O_pen Parent Self O_pen Parent Self to Open pollinated
pollinated pollinated Parent to parent

Flag leaf width 0.64* 0.59* 0.64° 0.4-1 0.4-0.8 0.4-0.96 100 92.19
Flag leaf length 13.93* 14.8 14.73* 6.5-27 7.06-27.5-7  6.83-30.5 94.56 100.4
Days to ear emergence 87.81° 87.51* 74.71° 61-166 72-117  59.75-91.66 117.53 117.13
Days to pollination 96.48° 9551*° 84.47° 69-121 72-122 71-100.8 114.21 113.06
Number of shoot 49.7° 57.05° 59.11° 30-70 36-75 42.5-87 84.08 96.51
Plant height 5.25% 5.67% 5.56% 2-18 2-14.75 2.2-14.66 94.42 101.9
Spread 953" 1178 046" 557-12.81 6.09-16.78  5-13.28 100.73 12452
Fresh yeild 4963 78.6° 81.02° 3.72-96.12 20.5-180.87 16.6-170.28 61.25 97.01
leaf to stem ratio 31.1°  22.52* 99 24-196  25-274.19 1.35-230.19 314 227
Dry matter yield 18.87° 22.19° 33.7° 24-36.78 4.37-61.02 7.6-68.26 55.99 65.84
Percent of dry matter yield 38.2% 28.98" 4263° 19.75-84.81 13.59-50.54 20.16-57.97 89.6 67.98
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In each row means followed by a same letter are not significantly different according to LSD’s test at P = 0.05
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Table 3. Mean comparisons of characters for days to ear emergence, days to pollination, plant height and spread of

parent clones, self and open pollinated populations

Days to ear emergence Days to pollination Plant height Spread
Genotype  Self D o(l?i?g; ed Parent Self D o(l?i?g; ed Parent Self b oﬁﬁg;e d Parent Self D oﬁﬁig ed Parent
1 89.17 94.25 76.06 97.04 103.16 85.59 47.58 57.87 54.17 9.97 12.56 9.22
2 91,51 87.95 76.08  100.18 96.47 83.78  54.63 57.71 59.45 9.7 11.59 8.35
3 725 88.75 73.78 83 95.48 8434  49.16 64.84 60.41 8.97 11.35 10.77
4 89.12 91.08 70.39 96.85 98.58 80.77 48.2 54.5 57.04 9.14 10.64 10.22
5 96.11 84.3 73.7 103.72 94.98 8291  49.22 57.6 54.77 9.33 12.71 10.38
6 73.12 88.13 76.12 81.5 94.69 85.48 54.5 52.97 54.5 10.04 9.56 9.73
7 72.33 87.75 79.78 85.33 94.7 90.44 52.5 60.88 58.97 11.73 10.12 9.11
8 80.62 88.62 73.61 88.87 96.64 83.37  53.68 57.45 5717 1051 11.76 9.59
9 91.41 91.16 72.31 100.29 98.85 82.46 51.83 58.18 58.42 10.19 11.92 9.52
10 79.5 82.61 73.77 89.33 89.33 83.34 56 55.38 59.33 8.06 10.56 8.87
11 93.25 82.58 75.61 110.11 92.37 83.76 41.66 57.33 60.43 9.75 13.77 10.54
12 85 90.1 75.31 96.33 96.22 85.03  48.16 59.66 50.87 8.31 13.06 7.26
13 86.88 88.58 75.15 94.77 96.33 84.46  53.88 51.72 62.62 8.45 11.2 9.37
14 84.16 91.75 73 91.52 102.33 82.48 56.33 65.48 57.87 9.78 11.97 10.5
15 88.16 89.8 71.75 99.5 98.15 81.24  51.66 51.66 60.63 8.72 10.45 9.05
16 90.22 90.56 75.42 97.66 98.99 84.8 38.88 52.87 58.44 8.49 12.09 9.38
17 98.55 80.94 7485  107.55 88.53 84.87  42.83 54.97 53.68 9.66 11.3 8.45
18 73 84.2 74.72 84.5 91.91 84.03 58.33 57.43 63.3 9.8 12 10.82
19 90.16 76.65 78.7 99.25 84.62 91.36  46.66 53.37 57.6 9.9 12.45 7.07
20 95.75 93.31 78.71 101.5 101.61 88.55 45 54.52 64.87 9.54 11.45 11.02
21 93.83 82.25 77.9 104.16 90.56 86.28 47 57.58 56.22 9.32 11.72 7.94
22 103.83 89.5 67.77 11143 96.75 78.25 50 58.66 67.76 9.9 13.43 9.66
23 89.83 82.87 74.72 96.69 91.88 84.72 50.55 55.43 59.13 10.01 12.79 8.01
24 88.66 88.54 74.25 99.16 96.16 83.81 47.91 55.52 70.98 9.45 12.09 11.73
25 80.87 93.75 74.24 89.5 100.75  85.35  45.18 64.45 62.07 9.5 12.03 9.85
LSD" 14.54 11.11 10.54 13.94 11.55 8.74 8.75 8.23 9.03 2.36 2.98 211
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Continued Table 3. Mean comparisons of characters for fresh yield, leaf to stem ratio, dry matter yield and percent of

dry matter yield of parent clones, self and open pollinated populations

Fresh yeild Leaf to stem ratio Dry matter yield Percent of dry matter yield
Genotype Open Open Open Open

Self pollinated Parent Self pollinated Parent Self pollinated Parent Self pollinated Parent

1 45.3 56.95 74.47 30.7 21.69 5.53 17.08 16.05 31.85 34.82 28.24 44.67
2 58.58 62.8 55.81 11.37 11.09 271 23.48 20.43 25.9 40.47 32.44 47.97
3 43.25 70.76 98.44 53.57 13.91 5.39 17.31 22.62 37.8 38.82 32.6 39.68
4 62.86 64.63 71.26 15.51 7.55 8.29 21.13 16.83 29.5 33.67 24.65 40.66
5 46.84 99.41 102.18 34.98 18.08 27.21 18.27 28.8 46.57 37.14 30.58 44,53
6 40.88 67.17 65.73 31.23 23.1 5.24 16.99 17.79 30.1 43.16 27.49 45.87
7 59.78 81.72 65.88 39.88 78.83 5.11 22.16 22.78 29.51 36.12 29.39 44.61
8 46.33 61.87 80.92 8.39 7.53 58.97 20.8 17.97 34 475 30.81 43.41
9 59.59  104.84 62.94 15.69 24.88 3.77 20.72 33.36 28.36  35.62 34.14 47.73
10 40.3 84.28 69.36 52.4 6.28 3.57 15.54 22.98 31.37 40.38 27.54 45.26
11 40.73 85.34 110.92 62.96 18.23 22.46 17.23 22.21 46.94 46.34 26.94 42.47
12 42.56 76.51 42.89 21.58 42.08 3.02 17.46 21.38 19.56 40.44 28.29 45.61
13 52.62 63.91 94.8 42.37 14.86 4.37 18.89 18.23 37.83 35.1 29.42 40.62
14 53.84 74.38 100.46 15.76 23.13 9.11 20.66 19.02 37.55 39.45 27.21 38.61
15 39.08 64.93 68.28 55.47 21.13 4.39 14.73 19.67 29.26  37.44 29.88 43.56
16 46.54 66.91 74.65 18.88 17.67 3.86 17.84 17.87 30.04 35.22 27.75 42.23
17 33.77 98.22 60.28 12.11 6.49 3.67 14.25 28.02 25.65 42.43 29.02 44.29
18 61.69 113.98 124.19 66.44 7.8 9.18 24.35 26.97 49.73 39.22 23.62 40.2
19 38.59 63.23 44.77 24.41 14.59 6.64 13 16.22 18.01 31.26 26.74 40.75
20 43.16 65.17 115.58 48.95 13.2 4.22 16.29 20.42 40.31 38.22 32.84 35.57
21 37.67 95.03 55.07 16.49 25.6 5.54 15.05 27.95 21.62 36.97 28.79 40.36
22 75.11 89.97 99.9 30.93 70.72 1313  24.38 24.85 4051 3271 29.64 41.05
23 49.69 74.88 69.17 13.76 8.57 5.93 19.55 19.62 28.61  39.77 26.05 41.71
24 65.73 93.22 113.6 39.51 50.76 19.12 23.54 28.75 46.13 37.45 31.07 39.9
25 56.35 84.88 104.03 14.29 15.27 7.15 21.08 23.87 45.86 35.36 29.28 44.33
LSD 26.76 34.81 46.1 52.62 51.73 33.64 8.92 10.81 18.23 10.32 6.95 7.41
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Table 4. Phenotypic correlation coefficients (r) in selfed, open-pollinated and parental populations of orchad grass
(Dactylis glomerata)

Characters 1 2 3 4 5 6 7 8 9 10 11
1-Flag leaf width 1
2-Flag leaf length 0.34" 1
3-Days to ear emergence -0.24"  0.17™ 1
4-Days to pollination -0.17™ -0.12™ 022 1
5-Number of shoot -0.15"™ -0.04™ 02™ 0897 1
6-Plant height -0.04™ 026" 037 -046" -0.387" 1
7-Spread -0.17™ 0.004™ 0.09" -0.41"" -0.31"" 150™ 1
8-Fresh yeild 0.07" 039" 047 -038"" -0.327 0.63™ 009™ 1
9-leaf to stem ratio 0.006™ -0.02™ 0.08™ 027" 021" -02™ 001™ -0.16™ 1
10-Dry matter yield 0.18™ 0317 0.08™ -057"" -0.49™ 0.2 0.08™ 075" -023" 1
11-Percent of dry matter yield 0.34” -0.07" -0.66"" -0.48™" -0.41"" -0.01™ 0.03™ -0.11" -0.14"™ 0.34" 1
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cross pollination on morphological and agronomic traits in orchad grass (Dactylis glomerata)
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(Dactylis glomerata)
Table 5. Factor loadings (rotated using the varimax method) and eigen-values of factors in study of effects of self and

Characters Factor 1 Factor 2 Factor 3 Factor 4
Flag leaf width 0.03 -0.43 -0.19 0.72
Flag leaf length 0.35 0.15 -0.04 0.71
Days to ear emergence -0.61 0.55 -0.47 0.007
Days to pollination -0.54 0.53 -0.45 0.04
Number of shoot 0.81 0.14 0.13 0.01
Plant height 0.11 0.01 0.85 -0.13
Spread 0.28 0.84 0.08 0.02
Fresh yeild 0.84 0.23 0.04 0.23
leaf to stem ratio -0.5 0.25 0.41 0.45
Dry matter yield 0.84 -0.18 0.04 0.2
Percent of dry matter yield 0.08 -0.88 0.03 0.07
Eigen-value 3.66 2.3 1.46 1.03
Explaining proportion (%) 33.3 20.97 13.34 9.38
Cumulative (%) 33.3 54.27 67.61 77
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Fig 1. Cluster analysis by ward methods based of 11 traits of parent clones (P), self (S) and open pollinated (OP)
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Fig 2. Genotype-trait biplot for selfed (S), open pollinated (OP) and parental (P) genotypes of Dactylis glomerata

(FLW Flag leaf width, FLL Flag leaf length, DEE Days to ear emergence, DP Days to pollination, PH Plant height,
NS Number of shoot, S Spread, FY Fresh yield, DY Dry matter yield, PDM Percent of dry matter yield)
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ABSTRACT

This study was conducted to evaluate the effect of mandatory of self-fertilization on morphological and
agronomic traits of orchad grass. Three populations including self-fertilization, open pollination and
parental genotypes (each consisted of 25 genotype of orchad grass) were evaluated using a split plot
experiment according to a randomized complete block design. Significant differences were found among
populations for day to ear emergence, day to pollination, spread, fresh yield, dry matter yield, plant
height, leaf to stem ratio and percentages of dry matter yield. For most of the traits, means of self-
pollinated population was less than parents and open pollinated population. Forage vyield of self-
population was 44% less than parents indicating the probably of inbreeding depression. However, days to
ear emergence and days to pollination in self population was higher than parental genotype. Negative
correlation was found between forage yield with day to ear emergence and day to pollination. Biplot of
principle component analysis clearly differentiate three populations confirmed by cluster analysis. In
conclusion, the result showed that orchad grass has ability for self-fertilization and therefor it is possible
to develop inbred line from this plant in future breeding programs.

Keywords: Correlation, cluster analysis, factor analysis, inbreeding depression, orchadgrass.
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