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Application of Crop Grey Breeding Theory in New Ryegrass Strain Screening
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(College of Animal Science and Technology, Northwest A & F University, Yangling, Shaanxi Province 712100, China)

Abstract ;: Grey relational degree among 10 traits (fresh weight, plant height, tiller number, effective tiller
ratio, stem diameter, blade length, blade breadth, stemrleaf ratio, growth period and net photosynthetic
rate) of eight new ryegrass (Lolium spp.) F, hybrid strains were analyzed using grey relational analysis.
All strains were further evaluated and selected based on multidimensional comprehensive evaluation. Re-
sults showed that tiller number (r=0. 7968), stem diameter (r=0. 7472) and the blade length (r=
0. 7116) had a higher grey relational degree with fresh weight. Stemr-leaf ratio had higher relational degree
with effective tiller ratio (+=0. 7631) and height (+=0. 7468). Net photosynthetic rate had higher rela-
tional degree with blade width (+=0. 8431) and growth period (+=0. 8264). Multidimensional comprehen-
sive evaluation suggested that 3 new strains, F, 5 (L. perenne ‘Eminent” X L. X boucheanum ‘Bison’),
F, 6 (L. perenne ‘Tove’ X L. perenne ‘Eminent’) and F, 8 (L. X boucheanum ‘Bison’ X L. perenne
‘Tove’), had better comprehensive properties than others and the grey comprehensive evaluation relation-
al degree was 0. 8647, 0.7625 and 0. 6932 respectively.

Key words: New strains selection; Crop grey breeding theory; Grey relational analysis; Multidimensional
comprehensive evaluation; Ryegrass
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Table 1 Hybridized combinations of ryegrass cultivars
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Table 2 Mean value of ryegrass F, hybrid strain traits

Strain H/cm FW/g TN ETR/% DS/mm  BW/mm BL/cm SLR/g-g ! GP/d P,/pmolsm 2 «s7!
F, 1 99.3 201.8 49.5 67.7 2.81 9.93 25.52 2.8 97 26.73
F, 2 117.0 173.6 35.7 69. 2 3.01 11.12 22.53 4.2 92 27.10
F, 3 110. 5 139. 3 32.0 78.9 2.36 10. 10 21.49 4.6 92 27.11
F, 4 110.7 118.7 22.0 95.5 2.81 9.79 25.957 4.3 92 21.16
F, 5 94.0 339.6 54.0 42.6 3.39 10. 39 29.77 2.6 98 26. 31
F, 6 102. 2 241.1 40. 2 56. 7 3.29 10. 64 31. 11 2.4 93 27.68
F, 7 118.7 295.9 51.0 79.7 2.81 9.06 26.52 3.6 92 27.02
F, 8 104. 2 294.5 37.2 68. 3 3.67 12. 11 27.21 3.0 95 30. 21

Note: H, height; FW, fresh weight; TN, tiller number; ETR, effective tiller ratio; DS, diameter of stem; BW, blade breadth; BL,

blade length; SLR, stemrleaf ratio; GP, growth period; P,. net photosynthesis rate. The same as below( )

3 K,

Table 3 Non-dimensional value of ryegrass F; hybrid strain traits

Strain H FwW TN ETR DS BW BL SLR GP P,
F, 1 0.93 0. 89 1.23 0.97 0.93 0.96 0.97 0. 80 1.03 1. 00
F, 2 1. 09 0.77 0. 89 0.99 1. 00 1.07 0. 86 1.23 0.98 1.02
F, 3 1.03 0.62 0. 80 1.13 0.78 0.97 0. 82 1.33 0.98 1.02
F, 4 1.03 0.53 0.55 1. 37 0.93 0. 94 0.98 1. 27 0.98 0.79
F, 5 0. 88 1.51 1. 34 0.61 1.12 1. 00 1. 14 0.76 1.04 0.99
F, 6 0. 95 1.07 1.00 0. 81 1.09 1.02 1.19 0. 69 0.99 1.04
F, 7 1.11 1.31 1.27 1.14 0.93 0. 87 1.01 1.04 0.98 1.01
F, 8 0.97 1.31 0.93 0.98 1.22 1.17 1.04 0. 88 1.01 1.13
2.1.1 4 N
’
X, X, Table 4 Grey relational degrees and
y s sequences among FW, SLR, P, and other traits
( 4), Toai Grey relational degree and sequence
rait
(0. 7968) > (0. 7472) > FW SLR P,
0. 7116) > (0. 6974) > FW — 0.5023 (9) 0.575 (8)
P, 0.6974 (4) 0.6554 (4) -
(0. 6808)> (0. 6566) > (0.6514) > SLR 0.5417 (9) - 0.5656 (9)
(0. 6038) > 0.5417) H 0.6514 (7) 0.7468 (2) 0.7502 (4)
TN 0.7968 (1) 0.5539 (8) 0.6018 (7)
> > 3 ’ ETR 0.6038 (8) 0.7631 (1) 0.6532 (6)
0.70, 3 . , DS 0.7472 (2)  0.6072 (7) 0.7588 (3)
BW 0.6808 (5) 0.6424 (5) 0. 8431 (1)
N N BL 0.7116 (3) 0.6278 (6) 0.7321 (5)
GP 0.6566 (6) 0.6660 (3) 0. 8264 (2)
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Table 5 Traits of ideal variety

H/cem FW/g TN ETR/ % DS/mm  BW/mm  BL/ecm SLR/geg~! GP/d P,/pmolem™%«s7! WSR/ %

107.1 339.6 54,00 42.59 3.67 12.11 31.11 2.4 98 30.21 93.16
Ideal variety

6

Table 6 Grey relational coefficients between ideal variety and hybrid strains

Strain H Fw TN ETR DS BW BL SLR GP P, WSR
F, 1 0.7293 0.4591 0.8052 0.4817 0.5950 0.6568 0.6572 0.7093 0.9712 0. 7490 1. 0000
F, 2 0.3343 0.4134 0.5037 0.4728 0.6578 0.8076 0.5556 0. 4405 0. 8491 0.7697 0.9197
F, 3 0.3384 0.3688 0.4582 0.4281 0.4910 0.6742 0.5271 0.4160 0. 8491 0.7702 0.9545
F, 4 0.3383 0.3462 0.3676 0. 3835 0.5964 0.6421 0.6592 0.4308 0. 8491 0.5347 0.7491
F, 5 0.6367 1.0000 1.0000 1. 0000 0.8176 0.7070 0.8889 0. 7800 1. 0000 0.7274 0. 9830
F, 6 0.8043 0.5429 0.5741 0. 5804 0.7714 0.7393 1.0000 1. 0000 0. 8710 0.8042 0. 9607
F, 7 0.3333 0.7282 0.8611 0.4251 0.5942 0.5777 0.7004 0.5075 0. 8491 0.7652 0. 5386
F, 8 0.8702 0.7217 0.5255 0.4780 1.0000 1.0000 0.7335 0.6091 0.9184 1. 0000 0.6931
, ) . 0. 8582;F, 6¢(
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Table 7 Grey comprehensive evaluation relational

degrees between ideal variety and hybrid strains

s

Strain Grey comprehensive evaluation
relational degree and sequence
F, 1 0.6726 (4)
F, 2 0.5195 (6)
F, 3 0.4816 (7)
F, 4 0.4555 (8)
F, 5 0.8582 (1)
F, 6 0.7527 (2)
Fo 7 0. 5887 (5)
F, 8 0. 7340 (3)
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