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1- Cluster analysis
2- Principal component analysis
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1 - Eigen values

2- Eigen vectors



A} e G 3 a1 e 5 YA (SB) Aol e

Jcij,__\)soiru,\@Pelog)‘ﬁgsupwrs)@&u Y ooslemd NS
zjﬂu.mlaghdﬁ&ﬁJJAJgf)ﬂa‘jzu%w\qwrB)l..x;_.hL.o_»
505 J3 ot 3 A S L 5L Y G b T lagr
55 wslizl S oS whsle e 45 (Sl Sleall o Sy e 53 U
ol 53 Wl il i ST s 5 35m oy 305 pLES1 Jold ¥ ojlad 2 udiS
sdins IS aBlu sldad oy fde (353 gt esDle DS ol pl) 28 S 18 S
Sl 5170 a3 ol dgle s Shee ke Lo Y 5 ¥ slaar 53 1)
W5 e 4 e B4 8 25 oS (Bl cpl 53 (Fm 3 Ol 25 S S
O \Sen s Ravel) 3L Y 5 ¥ glasor 3 sdins |5 sladlo s 5l jw
oo S5 s> &l 5l acwwl Cropper 5 Gl g a5 0 IS (1440
ke 5 4551 Uil b gle 3 Shas o iy ba IS b (Sbe 4 el 5 035
o35 oS Sk o3y ol OS5l Wl 53 sl b Il e 3 Sl
s Sas s OLL b of glaw g 5l g3k sl
ol Jsl ol ailse 93 53 1) (g5 YA Cmdge 5 SASTH Y o)l IS
ooy S pled 53 ol 4 530 Ul add e s o OLE Juol laad 3o 4 4y 25 )
g 3 dsh o 3 Wl 5 Shas B opl 3 2l S 42 Sl Juel
Vb S s ri 5 Shes b slagi 55 45 Gosk 42 i SULw 5 See
532 il s S s Slas U glacais g JS0 ) e 3 0
i 3 ol gl o 5 il e 53 kil S 18 S e e
Slers S 51 IS a4l 4 s sy ool slaadl e g S 5 DS
ol by b 513 Ogllae 53 e S o NS 2S4Sl el
1y ke eSOl e g SralesT 5 L audS ol slaes s o BN L

ESTIRY= PR REN




Ot Mo g 150 DWLS Sl K55 Do q.

AL
b b aze Gelisly J8 5V deea VY ol ad 3o ¥ Jl glsad o g 450 L
9 ) ﬁ);éugl.w)uﬁtu:,\‘@.uf@,u (RD 4 g 'CL)U-J-"-’_;S“—:’-'):’
adlje 55 g dxils Jgl addge el 53 1) A rege UL digle .»J&Luft)_wv
s 225 ¥ e 53wl sldas 5 6y Pl 1 ﬁ))@.k_:;uaﬂ.l_;lcrjb
A osled fWNS 48 sl QLS 2 4 25 I el b A g e Dl
3 s eSSl 5 s 2o Sl 2 AU G e 3 Shas Sl
5 s> Y s oS S Y NS 3y gy La i ¥S L
23 A5 ol ol T ejled 2t (Cubls | e JS WBles shicad (s 2eS
555 pB) JE ¥ ojled S sy Y ¥ e 53 gyt 3,5has sl o
T Y gl 3 el JS Bl sliai ity G &S 54y pmares oS 5 o
Lo dds b e smams e 305 O Ao g choncd f ) md ol 503 0y
JJ.)x-ﬁﬁshP%@)‘Oiﬁjﬁb‘r‘J‘\ o 0 Al slus i
Vo) e Slase o Sas p IS 4 o b e i 09,8 ke
3 AN 4z Sl Jeol S G s il ol sladl e 4 4 Sl sl
I ol sleas 55l phas o Sl K il sy Jeol gaadlfe 4 4y
S ol ey Bl i3 sl s Sy 5 51 S 4y
055 Sy olle sleS 5y Ol e 8 GhlasT s la 2SS ol (slmes s
S 5> 4l 5 40 ST ol o] oy o o il 55T 550
OF 55 48 ol aoa (gl Jais. Lloas 28 1 alols 28 Jayl 5 45 5 oo
RN LR RTPIRC CRUSPRR g FE S I RCK PRSP ARG PN Y () SO
«Vivero s Hayward) rSlJ:.ac...".S,)b dols ClS s 93 (658 Aty 5



9\ et 3 (ils o 3 5 YA (S35 Aol e

Gl p3Y 5 A3l a5 (4 30) (S1in S8 a4 pend JG soal oy gl (VOAY
shan 5l abols <25 L O BLisl 5 5,8 plandl 53 (ST e Tl 353 o (o 2
35 J)....J deo ga oKl )3 CJL» ol 3 eslazal a)_,»rl_i)l),\é‘_ab__.ua_g.nj_f

Klas 813 bl ot s g 4 g ST e 25 dal 2



Ul Koo 5 SLLS PNl K5 Sliios qy
3ok Gled Sl 5&ile il sl 458 oS - ¥ o jled J g
1S o il YA 3 Cheo VP (1 (CV) Ol i o
Sla o Sk
(CV%) S i o oLzl S Sl
17.18 43.01 413517 Lo s ady b
4.41 6.42 49437" aE g ps ol
3.71 6.42 505.59 " 03,8 5
11.34 55.59 38535 \ e Bl plis|
27.37 291.15  2151.92°" Ve Gl slaes
27.54 1.98 6417\ o Gl s Sles
16.28 32.40 239147 v sl gl
30.73 0.74 625" ¥ Lo s as Gl
26.39 031 092" ¥ . Gyle s Shee
28.86 0.43 3467 v . s s al
8.13 23.36 73.39 " Y oo ds Jaus
30.98 0.273 0.65" ¥ wiyle s Shec
13.9 68.62 24130 ¥ oor 4y be
33.74 0.22 085" ¥ . Gy s Shae
22.76 5.47 923" LUl Gyle s Shee
5.87 0.23 18.56 i

g:...«l)l:@u/ﬂ_,-/'O c\a.u):;..ng..': E)



VEVA Jlu s gails womr Qi i3 Y8 55 0kd (68 o5llcin VP Ol (o5 08 e (yl o ¥ o jled J g

3 Shes 3 Shes & Jama 3 Sas ohase | 3 mdl| Sl | o asal h\.m\cnu_ 3 Shas Gl ol G gl CMW.QLG L.Xr.QLn P e

Wsge | fomage| Foo |Yosage| Yoo Voo |Yomdye| Yo Yo o age| Vo Vo g A Vo
\
-0.01 A s b sl
B 098" | 007 L
| 0617 | 061" | 034 Ve G sl
069™ | 078" | 081" | 025 Voo 6l s

048" 1 0717 | 014 | 015 | 058" | \ > udesSlar
007 | 041" | 037" [-0637 | 058" | -031 Y e G pli)
086" | 009 [ 0517 | 031 | 0727 | 0677 | 034 | Y o sl
0.13 031 | 054" | 048" | 0437 | 031 | 037" | 0467 | ¥ o sidesShee

| 0.1 040" | 036" | -0.02 0.33 025 | 049" | 0537 | 0.2 Yo as il

000 | 0497 | 002 022 043" 0.26 0.32 0.05 001 042" | AP
0.13 033 0.14 .08 014 021 0.1 022 0.12 019 | 024 | ¥ b Sla
016 | 0477 | 018 035 004 003 | 0647 | 0497 | 045" | 009 | 008 031 ¥ o i o

024 | 0647 | 01 004 | 011 [ 0387 | 0527 | 0517 | 012 | 018 | 023 | 015 | 0567 | F-aides S
009 | 063" | 025 | 054" | 006 | 076" | 002 018 | o84™ | 049” | 065" | 024 | 023 | 047"
n28 0.09 005 | 047 | 001 | 036" | 027 | 007 | 037" ot 0.09 0.18 018 | om™

UL 4 e 5 Sl

036

A a3

Sl ls adl 0N g0 s S g =




Ol M g (150 DBLE Yol S5 i qf
Jale ¥ sy slals p ol 5 il deoys oy Slkia— ¥ o bt J gt
ool 4 0ad 5,8 a3lulcie VP s ol slad e 4 436 5 Jeol> ool
ils par o5 b G ST YR gty S
pom e p3 43 Jsl iz clie
-0.17 0.35 0.18 Ve s 4 ks
0.14 0.28 -0.31 b g s
0.10 0.31 -0.31 ALl S
-0.09 0.02 0.36 Vo Bl gl
-0.07 -0.09 0.37 V e b sl
-0.06 0.29 0.31 V e ddgle 5 Slae
0.21 -0.33 0.22 Y g L gl
0.03 -0.37 0.20 Y o o as L
0.18 0.12 0.30 Y e b yle 5 Slas
-0.32 -0.19 0.16 B o 5 oo 25
0.24 0.20 021 ¥ o 4 Lo
0.62 -0.02 -0.05 Y e ke 5 Shae
0.18 0.20 0.23 W 3 G Y
0.45 -0.31 -0.06 ¥ o wke 5 Slas
0.05 0.31 0.09 it 0
0.26 0.21 0.32 UL 6 5 Sles
2.12 4.01 5.45 viry i
13 25 34

el JS 3 s




e e 96701 LT9 916 b9'L $8°Ti (201 8I'1

i 856 006 00°L XY 00°€ ve'g Lyl
e ¥, 97 1570 8L1 €Ll L0 Se'l o
e By B0 9¢'19 LYSS 98'6S T0'L8 88°1L 7809 SP'E
s e S0 €9'1 Lo 1€C 8T'1 611 L9'1 1€0
ey S0 19'19 00°0S €€°96 06'CS SL8S 0€'6S 'y
gy o o O Lv'T 001 001 00y 001 87°C €L0
ose e SO per ¥6°0 oLl €61 §TT 01°C €70
Mgy e o€ F0 vL'T 00T 10 LYY 00t €8'C 0zl
Fmd e =0 89°S¢€ €6°TT 9%°6¢ 91y 0S'LE €8¢ 8’8
e afer B0 LS o'y 9¢'¢ ore 0L'8 80°S 98°0
e ey X0 LS89 08'1¢ 91'bE 97's9 €9°101 7819 20°TT
(3 me 0 SP'69 0095 €L6b vz 19 £€9°¢6 LS'S9 179
92 oo e 88'99 00'v8 LY'08 91°9¢ 00°SS 0£°'89 <11
AR ¥ C 79SS 00°SL L9°0L 6v'St 00°S¥ LY'LS LLOT
e Ty o€ F0 19t 0T 0¥ S 74 80°€T €I'ET - £0'8€ 8S°L
o= \ X m s 0 A S %S as1
ST

“rfp 70 0- AT A FTD A rmpey of o 7 | SR S e e
50 g (557 ) (T B o (O R0




0‘}3‘;(“‘.".16‘6)‘0th>"“'-’$39@‘: qs

YATSYN =
FANTOON

| MmOY —
NAPOLEON - . ~
SPELGA S -
GREENISLE—
AUBISQUE — —— = —
MAGICIAN
CARAT S S
ROSALIN S |
TYRONE
GILFORD
PORTSTEWART ] |
GREENGOLD. — '
ULYSSES |
MAMMOUT
CARRICK
Mondella — ———
Reveille —_— ——— -
TIVOLI = -
MILLENIUM
SARSFIELD S —

N-24 . T ’7
N-1764 | L

Pelo = —|
R-llI S S -
Sirachal
NZ-1217 _
Cropper

%%
N N—A—p— AN K *—N—h—%

Y4 u’"‘"“"ﬁ UPGMA JJJ".’(S‘ 4 45 Qkﬂj' J‘J\’ ﬂ;,,.u;-\ .)L..JJSJ

s 5,90 oo VP (Gl 1 als e T ST o3




v

e e 5 s e a3 933 YA S35 desll ol

Rin 2

L (Prin2, Prinl) JJ' w",o‘,a)a r.i,l,*._.:_,ﬂ\? ‘_,:;SI,: fl)ﬂ;a—\' .,L..:JS.:
ol sl s 4 @ jow 5 ealizud




b|j_|“\§'a_‘,udfbhgcw|,&__'ijou=bd aA

C':'L."

Berdahl, J.D., H.F. Mayland, K.H. Asay, and P.G. Jefferson. 1999.
Variation in agronomic and morphological traits among Russin
wildrye accessions. Crop Science, 39: 1890-1895.

Camlin, M.S. and R.H. Stewart. 1975. Reaction of Italian ryegrass
cultivars under grazing as compared with cutting. Journal of the
British Grassland Society, 30: 121-129.

Camlin, M.S. and R.H. Stewart. 1978. The assessment of persistence
and its application to the evaluation of mid-season and late
perennial ryegrass cultivars. Journal of the British Grassland
Society, 33: 275-282.

Casler, M.D. 1995. Pattern of variation in a collection of perennial
ryegrass. Crop Science, 35: 1169-1171.

Fulkerson, W.J. and K. Slack. 1994. Leaf number as criterion for
determining defoliation time for Lolium perenne. 1. Effect of water-
soluble carbohydrate and senescence. Grass and Forage Sciences,
49: 373-377.

Hayward, M.D. and J.L. Vivero. 1984. Selection for yield in Lolium
perenne. 1I. Performance of spaced plant selections under
competitive condition. Euphytica, 33: 787-800.

Humphreys, M.O. 1991. A genetic approach to the multivariate
differentiation of perennial ryegrass (Lolium perenne L.)
populations. Heredity, 66: 437-443.

Jackson, J.E. 1991. A user’s guide to principal components. Wiley,
New York.

Ravel, C., G. Charmet, F. Balfourier, B. Debote, J.C. Vezine, and C.
Astier. 1995. Comparison of predicted and observed response to

selection in two populations of perennial ryegrass. Plant Breeding,
114: 262-264.

Weddell, J.R., T.J. Gilliland and J. McVittie. 1997. Evaluation
procedure: Past, present and future. In: “Seeds of Progress” (ed.




Q9 e G 3 (a1 o i 95 YA (SE) Aol e

Weddell, J. R.) Ocasional Symposium of the British Grassland
Society,.32: 202-223.

Wilkins, P.W. 1985. Breeding for dry matter yield in perennial
ryegrass by wide hybridization and recurent selection.. Proceeding
of the 11™ EUCARPIA Fodder Crops Section Meeting, Savalo
Sweden, pp. 25-30.

Wilkins, P.W. 1991. Breeding perennial ryegrass for agriculture.
Euphytica, 52: 201-214.

Wilkins, P.W. 1994. New perennial ryegrass varieties to improve the
efficiency of animal production from pasture. Aspects of Applied
Biology, 39: 185-188.




Jlﬁ“;li'.?‘,ud,-f)u\;c)\-d‘,&,ﬂjo@ad Yoo

Determination of genetic distance among 29 genotypes
of perennial ryegrass (Lolium perenne) using cluster
analysis of yield and morphological traits.

Ali. A. Jafari’

Abstract

In order to study the genetic variation among local and foreign
accessions/ varieties of perennial ryegrass (Lolium perenne) in Gene Bank of
Natural Resources, an experiment was conducted in Alborz Research Center,
Karaj, Iran. Seedlings of 29 genotypes were transplanted in the field using a
complete block design with three replications. Each row plot was consisted
of five spaced plants. Forage dry matter yield, basal cover, ear emergence
date, pollination date, stem number, stem height and persistency at four
harvesting dates were recorded. Data was analyzed using analysis of
variance, principal components and cluster analysis.

Analysis of variance showed significant differences among accessions/
varieties for all of the characters in each cutting, indicating the existence of
genetic variation in (Lolium perenne) germplasm available in the Gene Bank
of Natural Resources. Using principal component analysis, the first three
components determined 72% of the total variation. Ear emergence date,
pollination date, stem number and stem height in cutl and annual dry matter
were the most important traits in first components. Basal cover, stem number
and stem height of cut 2 and persistency were the important traits in second
components. The 29 genotypes were grouped into 5 clusters based on
multivariate analysis of 16 classification variables. Accessions in cluster 1
averaged well above the overall mean for productivity and persistency. Only
one accession was in cluster 2 that was late maturity and had lower dry
matter yield, tiller number and tiller height. The accessions in cluster 3 were
tetraploid and late maturity. They had more dry matter yield in cuts 2 and 3.

1- Research Institute of Forests and Rangelands P.O.Box 13185-116,

Tehran, Iran.
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Cluster 5 characterized by early maturity, higher dry matter yield, higher
stem number and higher stem height in cutl. But, it was less persistent than
other clusters. Distribution of genotypes based on the fir$t two component
scores was in agreement with cluster analysis. Considerable heterosis would
be obtained in crosses between populations from more widely genetically
separate groups.

Key words: Forage yield, Morphological traits, Principal components
analysis, Cluster analysis, Lolium perenne







