%&‘JJJA%ﬁ&%)
LS g s iagg dbee
VAN (095 05lowd (o3 35l Wl
www.gau.ac.ir/journals

LS Wy g (34192 ¢ 3 (K90 ST 39 bl (w2
S ylaio S Sumod 43 325 3 00l b (5155 sLAI T 3 (B 9y

"5 ydna axil g rz_:‘,Jl.; algd S gaal ol ‘\‘;:ﬂj.lq,; Salasans®
Lol ol )l 4z ol 31T O S ncs cbe 5 S5uslis psle o8ty (35T 5 5 UL ol s S Sils’
55,5 Al el )8 sl DB S ab e 5 ©53LES psle oKl (65585 5 UL Pl o S
OB b e 5 (6355LES ke o881 (85 585 50 5 UL Ol
NVIAINY 5y s s AVAV/Y il s i

BaS>
LU 8l sl (Bslaze) S8 (sla Km0 25 o 3l (50 Ba b Jhags ol
G S Jols o5 e 055 s 55 amalS W 5 o Gl b s e e pas 10
Jold s s 3 3550 Sla ke Db S Lol ST 5 0l LTS ey b s
b Ol 5 ol Dl Ao Gy o seass 035 ils Jsb il 035) Ly (Kb Dl st
S S a0 e Sl Ao ) sl 3 LA Sl Slis geas (4ils s
s DA s 0 33) 4850 53 O s Sla (Sis 5 t(epealS Sat 055 5 5055 Si%ler
Lo (Saomad o i iates (a5ealS S 035 5 5 055 Ol o (27 585 (O e
Kilasl s 5 el Sl gast 5 5k (Kb Do sast wes 53 G oS sls 0L 6 lazs
Soolie (sl ite Il i ey (Soemod 2 S 055 5 BB ST (Saas
s Sy Olee Gy o seasen U35 oo BLE o i 0 (6,8 0311 (glo pate 1 515 +/48
Lo iie Jgl i L azmalS S 5 5 0 S50 Ao ied 5 de o ol Ul
Sleo a5 aies 53 o SO SIS (sl it £33 S S jlate  Sen ol s LS sdalie 5l

hpahlavani@yahoo.com :43\e J e

Ly



WA (V) 05l (1) (25 g5 (sla gy dlono

Sla Soamn i s As 8 550 oW il s L il Sl e 5 d (S
30 S Do pa s 05,8 55 ey Copenl p SIS ine S oS 5l 0L e
Syomg VA 5 AN /AY Glate Sted Col o L oS San ds e 55 O e Sl gt
Ll s amalS 5 50l sla Sis m a5 BB Golate pite e G g (e 4 2
NS on e 335 ) o 0313 [asits VVA G late (Siad o5 L a0 5 oSl
035 o S5 Bl S 5l 0L aallles cpl 5l ool o jlaie (sl jite )3 0 (5 Se31uul (sl i
A5 e s taealS 05 bl o3Il slan e Cusby Gl SUlS 5 Ol b G5kl 5 azalS

C«\;‘J .5}}-‘5 Glf.«:dﬂl.ﬁ)?.ki\f;): .L:A)LA.G‘)JA)) ‘-).»ILA).;J

Aodde
s OlalS iS5 S Sleosa s s e S Gablil Sos o s 5 4

Sosban 25,5 oo s 505 sl Slaaine pad Gla Al ege Sl el s
S8 eslizad 555 5 slgeig LU opl blazul 5 s (gl gadaze glae, bl 5 o bl sla b,
D Ly osle O S5 o 5 525 Qg (Sper 0 O 51 68 ol w8 S
(S = 3 (S s 30 S ]) Sl 0l C’-_;(j Oliies Jlinl 5,50 W gy pla 31 Ao Jat
D330 S Sl i g5 3 o 3l Ygame (Y00 (o 5 (g3 V000 I3 e Y0
Sod S pan LSS a8 5 iS5 Slas alaly 033 8 or ool ba ite Sk 4l
3 35S G ae Ul 5 p S ails s Shas alaly (Y00 (sl Sr) SIS 55 035 55
WL 5 0 pmel) bgow 53 (S35 G jme 5 s (155 5 Ol el (Yo 0V O 5 55D
ot el 5 (0440 s 5 Jla) aesia 3 ol S e AT 5 L od el gl adaly (Y007
g o=l 3l oulme (Yer 0 sl 5 ol 558D 450 53 O 5 b Kbl 55 o sl
b joaze 51 a8 abaly 5 AT olps QLS 5o KaSG b oo 53 o BLI| ooy 2 3 ke
=S o Bl sy s, 4558 opl 5 S sk a5 L ls e Wl 1 Ss a5 S L
O 5 S1s) ol (slas 550 Sl s 2 51 Jol il L AL gl s 5l ol
Ao s i e 05,8 S e aaly 35 5B 1 Al Ol Y gans S5 5k (1441

A



O)o2 g Slokes (s3I0

23S L Al Ll 55 amalS Al S cazalS 035 (G0l S e (Sl
22 5 Gl S el Ad) S e azalS 035 OMd o S O gzmad s it 5l alie
(1480 DL 5 olemsls Y00 OLKan 5 S50 QY 50) L5 08T glas e Ll i
5 ls aS s blar ol O3 oo joate 4t 95 cpl o 658 5 Cude Slakaily 5525 )50 o
Ol e o Fopdes Al o 48550 Ll 15 53 e 5 (55,80 JB ALl (glasysles
Sl el Sl 5 slas e bl 550 G5 g0 slse bl 4 bg e slaa po

2 23 SLaas S gad 5 A ey Bl addlae 6l SSULS (bl slabs, 4 S
o OB bl 25 Loa L Js ol spms e Il 5o 5 oKalesl Ll o
5 o) 33,8 e eslial Lowl 5 cmuliol 5ot Sldllan 3 Lol el 5l gla e
o L3yt oS s e site o5 ool g sghe s S8 sliulies 3 (1494 Sl
6)>g;_’é>l_5jgz_.~):4gcl§ﬁ;:aaljxﬁQﬁjz\)giiﬁ@}\juﬁ;Q\):L;Q}v\;)\:la\,;)l
e SO Ll ke Ol e s pite 5l (glazes LS| Ygane W J2a,y ) 55 oS pl yad 13 50
Gl e iy Lo ittt (golal sla b, 5,8 o 13 aalllas 550 b it Ol e S0
s 33 ey DL 8L OLSl Sl ol (Koo 03500 by posdle s 5 dyilr
Gla S bbyw 5003 s Shas daly (s (V00T Oz 5 Ogmilr) L5000 w3 1) ie
IS G Rl s oy 5 Shes sy s 5 (Ve E (s 5 K)o S SIS 505
Slaadlse a5l eslinal (1898 Jlilg) (i Jamd sla ol 6151 Juls bs iz 51 a5 S
OLAlS (sla e a8 LU, o 3 0 ite dim sl 2s, 3,1, 5l 3 50 (PCA) Lol
G 48 33,8 o sl 5 iy 25 (glodr (sla uxa PCA | eslizal L > s Ll e ol
PCA sl estinl i Slasled a5 o pman 55 1 adsl Glapite Sl 5 0390 Jits ot @
sl O 56 s o 5l S 55 B oy 2 03 Olimens Jy il o B b o 1) glalyen (S

el 536 o pitedin Lo 5 o Sy G Olsea (CCA) Gojlate gla Sioas 32

QM:J@\))F}HL@J u_"bj.laﬁbPCA&j}&j:ﬂ&d&&})dbﬁ,{b}@

1- Multicolinearity
2- Principal Component Analysis (PCA)
3- Canonical Correlation Analysis (CCA)
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1- Completely Randomized Design
2- Randomized Complete Block Design
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Abstract

The main objective of this study was using of canonical correlation analysis (CCA) to
find relations between 15 different variables of seed emergence and seedling growth
related characteristics of seven important crop that were classified in three groups. The
studied groups of variables were included physical characteristics (seed weight, seed
length, seed density, water absorption and water content), seed germination
characteristics (germination percentage, germination rate, uniformity of germination, wet
and dry weight of petridish grown seedling) and seed emergence characteristics
(emergence percentage, emergence rate, uniformity of emergence, wet and dry weight of
field grown seedlings) and crops were included of wheat, barley, soybean, cotton,
rapeseed, sunflower and safflower. The CCA revealed two considerable associations
between physical characteristics and seed and seedling characteristics grown in petridish.
The first pair of canonical variables had a correlation coefficient of 0.99. The physical
and growth related characteristics of seedlings grown in petridish most consistently
correlated with the first pair of canonical variables respectively were seed density, water
absorption, water content, germination percentage, wet and dry weight of petridish grown
seedlings. The second pair of canonical variables between physical characteristics and
seed and seedling characteristics grown in petridish had a correlation coefficient of 0.73.
The CCA indicated that there are three important pairs of canonical variables between
physical characteristics and seed and seedling characteristics grown in field with
correlations of 0.92, 0.86 and 0.8, respectively. Also there was one considerable pair of
canonical variables between seed and seedling characteristics grown in field and grown
in petridish with correlation of 0.78. Careful evaluation of distribution of each measured
variables in the obtained canonical variables revealed that there was considerable
relationship between seedling weight and germination with water content or absorption
of seeds; seed size with seedling weight; and biomass production with growth in
petridish. Finally, the results showed that CCA could be use for evaluation of association
between seed physical characteristics, germination and seedling growth.
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