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(Lolium perenne)

Genetic variation for fodder yield and quality in half sib families of perennial
ryegrass (Lolium perenne) grown as spaced plants and swards
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Table 1. Analysis of variance and expectation of mean squares for dry matter yield and quality traits for parents

and HS families
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A. Analysis of variance for clonally propagated parents under spaced plants
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B. Analysis of variance for HS families under spaced plants
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Table 2. Estimates of components of genetic variance (S), error variance (S°) derived from analysis of parents

and between HS (S%s), within HS (S?,,) derived from analysis of HS families grown as spaced plants

Year J.. Parents o»dls  Progenies ]

Traits Slaw
S’ s S Sy
Dry matter yield (g plant’)  sle s e 1 Jlo 8.74" 25.98 0.31 44.53
Digestibility(%) incds 1 Ju 2.56: 2.77 0.59:* 3.42
T2 Jl 6.39 1.59 0.96 4.18
B 1 Ju 8517 312 129" 6.24
Charbohydrates(%) T o3 Jgous i3 e .82" 324 551" 8.53
Crude protein(®) o s, 1 Ju 3.8*5:* 2.9 0.03* 4.41
T2 1.9 0.71 0.33 1.6

*** Significant at the 5%, and 1% of probability levels, .
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Table 3. Estimates of broad (h%) and narrow sense (h?, and hzop) heritabilities for dry matter yield and quality

derived from analysis of parents and HS families grown as spaced plants

Traits clie  Year Ju h% h2, h?,,

Dry matter yield (g plant’) wses e 1 0l 025+ 0.10 0.03+0.14 -0.08%0.16
1 Jw 048+ 0.17 0.59+0.30 038+ 0.12
2 J 0.80+£0.27 0.75+045 0.26+0.16
1 Ju 0.73£0.24 0.69+0.32 0.39+ 0.11
2 Ju 0.80+£0.27 0.91+0.49 0.34+0.16
1 Jw 0.57+£0.19 0.03+£0.14 022+ 0.11
2 J 0.73£0.25 0.68+0.44 0.44+0.17

Digestibility(%) PG
Charbohydrates(%) ST g3 Jylows 3

Crude protein(%) el S

5 (Vp) (il 3l b (Vi) dl 53 il sls 0T eins LSCis el ol & (Vi) oo 53 il sls @0 o5 = gl
oS s CL*.S)@..U\) a2 b 03s) L ood 5 iyl ST 51 oy 5 2819 355 5 bl s (Vi) o
(Ll ek Jool> 55 dlsls
Table 4. Partition of total phenotypic variance into its components additive (V) nonadditive (Vp) and non
genetic variance (V) expressed as % of total phenotypic variance (Vp). Data were estimated from analysis of

parents and HS families grown as spaced plants

. - Year Ju MS Sl Kol Estimates .l )5 puess Estimates bl pmis
Traits Slaw
Between HS Within HS VE VA VD V/\ VD VE
DMyield (g plant’) €525 %e 1 Jlo 477 445" 25.9 13 17.6 3 39 58
1 de P
Digestibility(%) s ok 9.35 3.42 277 237  0.00 46 0 54
2w 8.98 ™ 418" 1.60  3.83  0.00 71 0 29
1 JLA ok %
Charbohydrates(%)  Jsbms 3 19.15 6.24 312 516 0.00 62 0 38
2w 21.10™ 8.53 ™ 324 10.05  0.00 76 0 24
1 Je .
Crude protein(%) R 4.69 4.41 290 011 143 2 32 65
2w 3.25° 1.60 0.71 132 0.00 65 0 35
*, ** Significant at the 5%, 1%, of probability levels respectively. TN 5710 Jlazml = ko 53 s gme 5 4 FEE

Gy Sy et men 5(S%) olitdl bl 5 (SThs) (SU sl Jusl o bty il 35T 20 st
oS S Ll b 53 (U sl Jusl uilsls g b 1 AST Sl 5 b gde s Shae (1) (oo s
Al 95 Sde
Table 5. Estimates of components of variance (S5 and S*) and narrow sense heritability (h,) derived from

analysis of HS families grown as swards for dry matter yield and quality traits for 2 years.

Traits olivs  Year Ju S’ s2, H%,
DM yield (g plant™) ssdes She 1 JL 0769 0429  0.61%£0.26
1 Ju 0.99 " 0.57 0.63 +0.26

Digestibility(%) pan e 2 Ju 048" 0.19 0.71 £0.27
Charbohydrates(%) T 55 o A3 b 069 . 132 0342024
. 2 Ju 0.85 0.59 0.59 +0.26
Crude protein(%) _— 1 Ju o.ooi 1.07 0.00 +0.22
2 Ju 0.27 0.19 0.59 +0.26
*** Significant at 5%, 1%, of probability levels respectively. TN 570 Jazl sk 53 4l gre o 5 FF K

Wag s (me Jl o 53 (ST, i S Ll 2 33 U sla Jab s abgle s Shas b yly e 5
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Table 6. Estimates of variance components (S%) and narrow sense heritability (h,) derived from combined analysis

of HS families grown as swards over 2 years for dry matter yield and quality traits

Traits Slio S% S%ks Sy S% %,
DM yield (g plant™) siss Sl 02897 0.092 0.199 " 0.291 0.46 +0.27
Digestibility(%) sl 05337 0.022 0.205 " 0.352 0.64 +0.29
Charbohydrates(%) o as 0609 7 0.075 0.161 0.882 0.51+0.26
Crude protein(%) s oy 0210 -0.043 -0.072 0.667 0.39+0.20

* ** Significant at 5%, 1% levels of probability respectively.
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Table 7. Phenotypic (r,), genotypic (ry), environment (r.) and additive (r,) correlations coefficents between yield

and quality traits from analysis of parents and HS families grown as spaced plants for 2 years

Traits e Year Ju. cplly =
R, T, Ie I, I,
1 Ju 0.62" 0917 022 0.51"  0.997
DOMD vs WSC e Bypdacd ) L 094" 0977 082 083" 1019
DOMD vs CP s 1 J. -0.18** 0590 027 -0.03** a
s = 2 J. -0.62 -0.819 -0.02 -0.52"  -0.809
WSC ve CP s e i 1 Ju -0.74"  -0.767 -0.747  -0.66" a
el 2 J. 0.63"  -0.847 0.02 075" -0.819
, 1 o. -0.02 0.15 -0.13 -0.11 a
DM yield vs DOMD n b 5 4 e 3 Shes oy 042" 063 013 035" o
DM yicld vs WSC e 25, e S 1 Ju 0.18** 037  0.05 0‘08* a
2 Ju 0.40 0.619 0.13 0.21 a
DM yield vs CP o ey s s Sl 1 Ju -0.37:: -0.609 -0.24 -0.32* a
s 2 Ju -0.33 039  -0.29 -0.20 a
* **: Significant at the 5%, 1% levels of probability respectively. NAIRIVARPCE PP SRS PRpEvRu S P
9= Correlation coefficient exceeded twice its SE. R RE W ST S (I ST PRTSE R |
o= MS of one or both traits was not significant (P>0.10). el 2l 13 s ko 93 b S5 Sl e o SLe= 0L

o tomlone 4 sle 3 Slas 5 0l (5 o slon B (s S o 1Bl (558 (Shan b A s
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Table 8. Phenotypic and additive correlation coefficents between yield and quality traits for each year and

combined over 2 years from analysis of HS families grown as swards

DOMD s s WSC Jsowas CP s oSsn

Traits Sliw Year Jw
Rp ra p ra p ra
wscC Jglows 3 1 Ju 0.69"  0.829
2 Ju 0.74"  0.67
Comb.analysis S e 0.68"  0.789
CP pb o5 1 Ju 045"« 074"«
2 Ju 039" -0.27 -0.79"  -0.807
Comb.analysis S 045" -0.609 -0.78"  -1.059
DM yield %,k 5 Slos 1 Ju -0.03 -0.09 0.25 0.17 -0.54" o
2 J. -0.20 -0.43 0.03 0.01 -0.17" -0.12
Comb.analysis S -0.08 -0.36 0.17 026 -0.46" -0.43
* *%: Significant at the 5%, 1% levels of probability respectively. TN 570 Jlazl s 53 s gre o5 5 4 F
4= Correlation coefficient exceeded twice its SE. W PSRH W - RN P (ST CS L |
o= MS of one or both traits was not significant (P>0.10). el 0 13 gmn s 33 b S5 Sl e Sl = 0L
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Table 9. Estimation of narrow sense heritability (hzops) based on regression coefficient (b) when parents grown as

spaced plants and offspring grown as swards and correlation (r) between two environments

Traits o, Year b o S5 s h2os sy 3lys I Soer o
DM yield (g plant™) dges Se 1 Jl 0.01 0.02 £0.03 0.16
Digestibility %) e I Jdu 0.03 0.07£0.23 0.03
T2 0w 0.19 * 0.38 £0.09 0.38 *
Charbohydrates(%) o 5 I Jdu 0.24 * 0.48£0.17 0.57 **
2 Ju 0.14 * 0.28£0.12 0.39 *
Crude protein(%) s s 1 Ju 0.19 0.39+0.29 0.25
T2l 0.12 0.23+0.21 0.36
* **: Significant at the 5%, 1% levels of probability respectively. SN 570 Jlazl sk 53 s gan o5 4= FF K

pala sl 58 O e
3 e sla A8 ws s (¢l » (Humphreys 1989b)
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Genetic variation for fodder yield and quality in half sib families of perennial
ryegrass (Lolium perenne) grown as spaced plants and swards

A. A. Jafari!
ABSTRACT

The objective of this research was to study the genetic variation for total dry matter yield and three quality
characteristics: digestible organic matter in dry matter (DOMD), water soluble carbohydrate (WSC) and crude
protein content (CP) in perennial ryegrass (Lolium perenne) under spaced plants and swards conditions. A
polycross nursery containing 24 genotypes were established. Prior to planting, each parent was vegetatively
propagated to give 8 clones. At harvest, seeds of propagated clones of each genotype was combined. Both seed
of half sib families and their clone propagated parents were grown as spaced plants and sward over two years.
Near Infrared Spectroscopy (NIR) was used to estimate the quality parameters. The broad sense heritability
estimates (h%,) were relatively high for quality traits (h%, = 0.48-0.80), but moderate for dry matter yield (h?%, =
0.25-0.49). Narrow sense heritability (h%,), was low for dry matter yield (h*,=0.03-0.26) and high for quality
traits (h’,= 0.03-0.92). Genetic analysis indicated that non-additive genetic variance was the major component
controlling DM vyield, while, additive genetic variance was more significant for quality traits. The genotypic
correlation of DOMD and WSC was significantly positive, while the relationship of CP with WSC was
significantly negative. These results were consistent over two years. None of the phenotypic or genotypic
correlation estimates of DOMD and CP were significant. DM yield and DOMD were negatively correlated
under swards. The genetic correlation of DM yield with WSC was positive, however, its relationship with CP
was negative.

Keywords: Perennial ryegrass, Quality, Dry matter yield, Heritability, Correlation.
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