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Seed yield, a quantitative character, is largely influenced by the environment, and thus has a low heritability. Therefore,
the response to direct selection for seed yield may be unpredictable unless environmental variation is well controlled.
The objective of this study was to examine the mathematical relationships between seed yield and its components by
using a path analysis and ridge regression modeling approach to forecast the seed yield in seed production. To do this,
a split-plot experimental based on randomized complete block design with three replication was conducted in 2004.
Irrigation treatments were assigned to main plots, and two soybean cultivars were allocated to the subplots. Irrigation
treatments 1, 1,, I, and I, were defined based on the cumulative evaporation of 60+3, 80+3, 100+3 and 120+3 mm,
from pan (class A), respectively. The seed yield components considered in this study, were number of pods per plant
(x,), number of seeds per pod (x,), number of seeds in plant (x,), pod-bearing nods in plant (x,) and seed weight (x,).
Pearson correlation coefficients and path analysis of components x, through x; to ¥ showed that the strongest indirect
effect on Y'was x, via x, (the coefficients is 0.29), x, via x,, (the coefficients is 0.24) and x, via x, (the coefficients is 0.24).
All of the ridge coefficients were positive except x, that in two levels of /, and /, irrigation treatments was negative.
This result showed that number of seeds per pod trait in the soybean crop is very sensitive to the amount of water so
that with the maximum and minimum amounts of water, its value was related to yield inversely. This study developed
an original exponential model for estimating yield from the values of yield components under influenced different
irrigation regimes. The model was statistically reliable. In the present trial, the genetic controls were more general than
the environmental controls for x, to x,. Therefore, we tentatively propose that x , x, and x, were orderly more genetic and
less environmental control than x, and x .

key Words: Exponential model, Multicollinearity, Path analyses, Ridge regression

Ol hslesls plaisl sgs ay 1) Sl ciS 5 mdaw 5l as s <N
)l o9 w‘)‘é ‘) Js‘ raLLo lS.’ﬁ‘ ‘Lv},.u OA.».»SJ.JQJ ol L;Lm”...S
FAO,) %55 (o0 513 o sloass) jo wim 5 oyl ez oz O
w‘)ﬁj 099 Ja»:u)_ulams L_;QSAMW LSJ sl .))S.Le& (2011
oblS obsl (ol by (Boelt and Gislum, 2010) s)ls swl sl
Slaebl BB o8 Wlgs oo cares J7US (g s o Shos sl (2,5
asdllae o) oo S5 @y il S50 (nl 5o o0k, Slle 4 L il
85 ol 3,0 cal 5 il 55T 42 1 ol g o L]
Sfes b wlio cnl (oo, Ly 090 50 00l piiie mlie Js
(Wang, et al, 2010) sl dgazo
5 et glp SNl dhng (2lod S b ) pas 4325
a3 )5 13 oolaiwl 090 cdiind g o, Slas Sgpn gl a5 Silao Sl

doddo
Ll 4y aiedgw 5,0 DY gams I S (Glycine max L) Lgu
3 UNA-YE) o9, dAYP-FA) 559, VL lade el ails wlS 5
0o =5 lS eyme 5l S a ]y by (Y1) () Sl
Behtari ef al,) cusl aizle Jows €9) 5 (g g (et 9
AF-AY el Jlo yo olpl jo Jgaxe o) S 55 mlaw (2011
g Cal 00l 0 900 3 VYA ] adgs (e g LS AV v 0 dg0s
OleadS slpliwl sl p FoLS YEVY T ciS o lSe 0 o ,Sles
i LS YAVA § YEPPY BV 00 b sy Juo)l 5 olhuisle
zhw ol S jsb 4 (Anonymous, 2005) w5,ls |, cuiS 55 e
Jlo yo sl atals golidh ae 4 VAN Jl 5l Jease o) cuiS 5
SIS ol oy FYIY Il UG ol cauo )0 YY/O Lol (0Mo 4isdS
35S awgilBl g oo 0 VY L 3T caus 0 VA Lg,l s po Y peEs



Cughy g ual

0 15 30 45 60 75
(e st ) S5 B2

—0— 5oy dais
—h— 55 e e A Sl )l

R e e ke Ve Sl )l

5 e (ke £ G
S e e Al o )l

O sl
okl alizo ok 50 65kl 5l Gloj 50 S ugby (9 e yd ) YK
Wl Blo ax 0 Vo0 sles b oygl jo cadsl 95 5l s gl

LS (e_w) Cugby (Fig doy g S S cele Y s a
10 dwlore pj alayl) 5l eolaiul

w,-Ww. ,
0, =2 102 .
2
s S aiged (35 W, 5 w5k pe S aigad 35t W, ol 0 &5
RES

oslizal 555 4005 18 5l pmn o] e 55 ol sl
2030,5 dmilome g alaly 515 pe sl ps¥ ol e Ly cal o 0
:(Behtari, et al ., 2011)

¥, )
V=(0,.—0,)1" 4d

w

2,0 :eFC (oS o) (B pane Ol oz = Vosalaly ol 0 o8
Casb) (S5 wey =0y, sy Gl s 0SB cusk; S5
25 S splb ppate g2 =Y, (5 s @ge 0 S
ol eV Al Ol pgate pr ¥, (oS e Lo
(o) 4y dxmgi oo Goe = d (goyo y0) &S Colune = A (oo
ol

Path |33 g3 5| 03lisl by yrwns 43325 5 oy (Somnrad 43525
Lol wlizl g o,8e cas slp (Sils larals sz yge;] .28 )5 ol
el Caws & MSTATC 33l e 5l ool

o kel w25, b ;2 0 bosls S lebl BB Jos ol sl
Sleogas wils Jus g9 nl Wl hos (oamb o)W & oS 5
b byt (o2l daly) (59, 2 651 g 00ls )l I, canlio g )Lal
(Gao et al., 2005) 5,J35 o3

i aw;’ ’ -

(Karasu et al., 2009 Kaya et al., 2010; Kokten, et al., 2009) <ol
5o ails slass ol o als slaws L3 51 SG5elgdee Dliogas wiz »
als o Slos il wo 1459 5 59,0 sloo,S olass ol ;o ails olass (pls
ol aiil co (Swon )l il s o )18 50 cos 1) ()
S Sy y0 g 0ad (hadwizes sbul iz ge
S5y W 5 SeewySy alpe ol ihle 58 cge dils
(hrazae JSie J> glp (Wang, ef al, 2011) 545 oo 8oz
LS 5 JSse bwg a5 bl ahe Wig oo ) g sS ) I eolatl
o yusin s (Shwrod .Cowl 00l &3l | (Hoerl and Kennard, 1970a,b)
St dle ot i g S al b 3lle ol 55 el
(Wang, et al, 2011) 545 co Sgumw S, culpd oo b

o Shes glizl g ails o, Slee o bl S0 (iolesl cpl 5l Gon
O Slr ) OssS s Gk Sl Gildae 5 s e Sl ool L
A b B ol o 2555 g ol 3 0 s 3 ke
5 b olal s 3 Shos izl 5 3 Shoe i bl
38kes 5 alolid ol o8 Ll o Liges ails o Shos s Jige oo Slao
Sl ez BB S8, SYolee 3,k 5l il

ey g olge

Jls 3o a3l bigw olS 50 )T lizl 5 0 Shos ezt jglate 4,
5 &y gy Rl (g5,5laS eaSidls sladiss acyje 0 VWAF
5o plo ol L@ 5l o Slae slil aslllas ol jo (28,5 ploxl &5 S
oS slasy «(x,) oLS o wils oslaws «(x) pls jo wls slasy o(x,) oLS

o gl b s

8,58 addllas 3550 (1)) Ails wo ()39 5 () olS )3 90l
e |y als o Slae g0 Sloe lizl (rm bLS,| 25 (So95 Joo,8
Y = x,.%,.%;.%,.X; M)

JolS cleSsly B 10 o0 5 (6lgs )5 woolicial 3,50 _ulojl 2 ,b
@, Bl sbsles) mha Sz 5o )bl )y 05,1 4w b (Solas
S e e VY EY g Ve ek Y OACEY Y Sl s o)l e
Sa) Lo aiy)ly 93 5 (ol )95 plgie ) (A (IS s Seas
by bl ly ofy wad ad )3 ke o o8 555l lee 4 (05 g
Q5AZAL3JJ::)‘Lg‘)b}:.sJL@@B)BOQ}J‘J»}){OO§;4€&1@9QBWU
Ol (s, gl wls wlided 555 5l el Jdy e ey0s5 s
o) moslez dlpe il 5 50,8 Sl s (s kol oyl o S
Gy s Sl (V, (ol a8l o 00 5 0l MalS WS n Lo )3 k)
5 S ol peted SaS I s ke 555 2 esolal by A
L85 o0 Dyge Skl S sy e 5o B0 90 a4 e 5l
bl 513 59, S Sl cusb, 4l Glie Gen jslate 4
ol glate’ STL 4l dnwgs ul b ady ) oS es |l S5 5,5 diges
1S @l ey ot sbml Judg (ol Sl S 51 G o sl s
Sy ey bl sk o A b e poles iSeS SiS 3 )b
() US8) 00,5 s (e il £ g TO NOY . slo Gas 5l aiy

&)o
0
(;thjﬂjx)yﬁjjﬁ/
O



-Em.o} c“‘)} 4-3‘)-&5 ARYA O)Lw.:a

bl 4 ails o Slae sl 5 ails o Shoe (5 kol lolos Sl
ol jo ploslasy lawgie () Jguz) 09 o sxe pls yo ails slasy cas
Vel oY g WYAVANY- Yo YYNO s & 1, U, g lol slo,les o
Olie Gl g ol 9 S5 olasd jaS LS5 ¢ c2alS Wy, cul clde 0g
550 Byl 510 e 50 g syl ol Jelsd o pli 5 JS by,
50 b slass lavgie .0us 5 alade sl slaws LielS Wig) 35 Gbesl
D9 VEIVA g \WWIV A (o as Sla g ol o3, sl oS

Jloiml o ;5 0lF )0l slaad (555 2 65ka!l 5o 08, Jlie )
oSl L, 55kl b 0 Slo o8, () Jgaz) 0 o (dme a0 iy
2 b8 B egs 4y 0T )kl ey 5 085 5 ol s, 0 YVIY
Al o b gyl e LS 8] e Ll ol Lo 3 a8 J>
plo slaws rals 51 s ol az o jo ails o Sl a5 als oMl pizman
(Rudy et al., 2003)54.5 c0 o5 oLS 2 ;o

LI, G, G)L.'.-.’T Slelos ;o olS jo 4g,L sbe S slass lawgie
Slowd G (6l Fe DS AT 09 ULY 5 Vo VYO NOA oS
o, 8ae szl 5 (S5 Glaim dils wo 59 il 392 g 500 s les o
slolacs 5 4 0 (9 eSian S35 8 5l (sla a5
Ao i 0 5log o 8 YT g YEIVY NO/BY APV Ca gl BT
o8, bl Slocsls I jles b s)ls pme WS, o1, jloss g0 als
Oyl (g 1Y oz s o &l s (339 595 okl o
bl v jo ol o8, S 5 235 )18 gl as; 50 o5 6)less oS 5
Gl g)lol mhw b S o)l oS5 00 o S VN (. Sle L L
als w3 @l Codgame Gl 85 I8 ST ag, o ol
30 ol 0geS g Wglae plB1 51 S o gl 3U b Jgyls 50
Gl cge 03,95 0t Ay a5 L dadls (ud p adg) Sl
(Eglieral., 1989) sgi o aails 39

YYIAY sy I, B 1, slayles 1o gy, als slawy .50k
Slilge a4y digy yo ails olass el s 0e YAIYY g YE/V o0 YY/A-L
e NS il e Wy ,0 als oo zals g Lol Jolsd il
Jgaz) al s I, 5 1, oyl o 40 Jlisl zhw o syl
55,5 (oo dils Slawi palS Cge ¢ JolS palS al> ye 50 Ol 55080
.(Brown et al., 1985)

FVIE AVIEY sy o [ BT, sl las jo ails o Slas .50
S 65 0 B eSilie anslie 5 05 @ e e 3 0,5 YY/R0, YOIFY.
sgam 2.V Jgaz) ol i 6l sla Lo jslos d camed [, 1) Lo
38 ol sgaeS i e EEY AP VRUNMY SR P I VOV PXWSRY &
Gl s )0 2l Gliee (RalS il LS 0 090 sk
Doss and) 543 o ails o Slee olS o )lal 90 o Jolsd
S aS Wb )li8 uzes (Thurlow 1974; Mark and Vaseveld 1982
ailo o,8lee e s o3l Hlea 4 asl SYL S O Jewily ojlusl
(Fowden, et al., 1993). b oo (il33l oL (o

o, las glizlx; Ux, g mb i (lgie 440 Slae Vietlowlons o
T 0% S S e il a8 Il s B gl psie (lgin

™
Y=Xp+¢

odalive p Ppxi Ly Sle X, caunly yuosie odalie nx) oy ¥ as
Lﬁo..\.al.oaﬁl.:l’lx\ )|°4"’85L5’9““’)§) w|)@px\ )L)J"B gJ.L.w.A)_H_\,.A
Lol ol B olade b cpl jo .ol

B=(XX+IK)'(X7Y)

Sl oy rvizr W30 VB2 5D @y 0,k g a2y pm le 1 &S

Gl HIKET Lol el oo Slpiion gy Ggems S, 4025 50 kol
SBb (380 Wlgs oed ba gy (oled ;0 K jlade dingy ke (eSS oS
Hoerl and, Kennard,) ,lS 5 J,59» .(Marquardt and Snee, 1975)
Sl oYL 8o LT, 0, (e, b e e 1y kb aS ssisls Lo (1970a

Newell) wil dogs O g Hamw,S ) ol pd Slpass a5 (g ek oS
CV) T Jlite i yliel 51k o e ol g1, (and Lee, 1981
alore 00l Jom Gien odilanBl a5 o 5 ol 4y ol eolaul
2
g (k)=1Y, - X,p,(k)]
1005 daloe ) ook 5l blite (i Lol (30 jlade (s
n
CV(ky=n") & (k)
i=l

e OV S8 e k oy g

5 ®)
lnY:(ZlnX,},Bﬂ;
i=l
il Jood BB ) ales @l 4 (0) o, Joe

> *)
Y:ea'H(Xfﬂ)
a Logr el slael B ga oS

Gl (2855 )18 eolinul 350 ladiges 5V (e (10 (F) J9o )8
e se Ol ¥, 1 Hly o Shas Jlie 10V &g, ol

SR eolannl 0,50 Y LY avslio slp (ot oam )5 ) (Jgere Joo

slaally @ el V) Slpnss pandts glp (oail)ly 4525 288
Sl g Ol (had (Sgrw S5 Joo ol gl V) (ess

Q)]
Y,=p+kY,
] 305 B 05 Sy e Je «(V)alolao )l oolizial L
5
v =p+ke JT(x") ®
i=1

Slewlre als’ “‘““Jf_ oy ol (ST 5z 9, e
8,5 all Excel 9 SPSS (sla 1331 o5 5l eoliiwl b (5]

&O
0
(‘;@L‘,pm)yﬁjjﬁ/
0

4




okl b Sl 9 g oy 9,0 o0 axdllan Silho uily lg 525 ) Jyuzr

Sluye (2Sike
(F) o s Slos alo e e o 5 olass Soasls slass Soals slaws 5o pls sloss Ql?{o 5
(x5) (X4) oLS )5 59,b (x3) oLS x2) pls 1) ols ol
ARVARA YiEY YAy AN AR ARNIgN Y SSS
YOIsY s VXY ARVNAES AREES AR VAV/Qs Y &kl
VV/AD AUAN YIY Yo/ag RART Ya/o0 7 Lol ol
ARARE TS VVIVO s ARVESS VPINY - [bAY INFAESS \ PR
/a8 FIYY s YIAY #l-Y [+ AA VWYY Y Sskalxpd,
AT Ridd AT ANZAR <IYYD YYD A 53 ool
AR £10 ¥ AINARS YY/A AATARY CV7.

* ok

doye iy 5 Sy Jleixl s o s sme ol S a4y

Gl w3y sl oui Lgw p8) 93 50 3 Shos (132l 5 4ilo & Shos (Siwod ol s ¥ Jguz

> ,Sles oS o ol slaws plo o als slass olS o als slaws olS ;o 4o,b sleo 5 olass
olS opliols c/aVEE
P e R AR —elYy ™
olS ol olaas o /AYHE NAXie AL
olS 30 550k slae S olaas o /AVEE < INQEE Al < IYAE
EHARWRES SYYY S DA —e v ey ™ Syans

Ll e e NS ooy V5 0 Jlaisl mhaw 5o s sime w3 4y HKF G

Lgw (=150l 10 ¥ (595 3 X5l Xn udiimno s 9 pudiiomns D31 g panno 4 3205 =V Jour

5l pelinns e ol 31
b
5o plo slaws— ol o ails slass— olS yo ails slaw— oLS ;0,5 L0 ,Solas— $lo wo o35
Sl o Shos— ol.5 3 See— o Shos— 0 Shes— 35 des—
olS o pls slaws A oo F ./va YE _.e¥
pls ;o ails slass —l-F AR RN -+/\Y oY
oS o ails slaws AR /¥ /Yy RAYd =/
oLS 1o 55l slao 5 olass “IYY “1eA “IVA oIy el
als 2o o3 SINE -1 f Y- g —+/+4

il o eals Las K5 1y & gear e ]

Sl lizo z gl 50 ails 5 ,5has gl521 g 8 SKhos gl oKilo olaield Wiz (il duslio —F Jgazr

ool s o Slae ol walsolaws  pls e ab slaai oLE s ails slaws olS jo 55L slee,S slaws ails s 34
I AYISYa YN ba V/YYAQ TYIAYa Vo/-Ya \FIY-a
) fV/Y¥Ab \Y/-Yb AATAY YY/A-b Vo/X-b \0/fqa
I3 f0/8Ab \Y/avb Y/AYda Yo/YYbe a/#1Yb V¥/vvab
14 YY/a0b Ve/-vb V/asva YAISYC Veloo b \Y/VFb
Slaye pSile  YYYE/EEE Vqy/aEE YYD YYRYEE Yo fEE Ve xE

M)J\90Jbb|chﬂg)$)lou_u.a%§)§4g‘**5*

s o me (g lel a5l e 5t 12 50 S ie By S gl JBlas a8 Lo Silie (e glas




’7‘*%*‘ Om} c“‘)} Q‘)A:J ARYA O)LD.:::

4
3.
24
101
¥ oo
g,
-
3 2
E|
2 3
_4.
5
6 —_— -8 —_—
0 01 02 03 04 05 06 07 08 09 1 O 01 02 03 04 05 06 07 08 09 1
12 2 -
13 o 14 —
- - =.b3
— - -b4
— - -b5
3 -
T T T e — e — -
3 [ - ————
3 //_...-/-——---::'_':;'_-
7-'\ -- _._.--'-—.-.-.-
v% -
64 2
—ttttt+tA 22—
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
0.6
J8 b1
0.5 4 — —b2
~—— - ab3
0.4+ s - — b
- e S _—
E; 0-3"\‘-.. T~
E S _
§ 02y IR —
5
2014
4
O O ~-
014+ e ——————— —
el
024
0.3 + } t t t } } t t
0 01 02 03 04 05 06 07 08 09 1

gy

«(b1) olS o pls Sluxs fod 43 q@w;) ol o Lgw 0 ,Sdos 32 iy gl o lasliwl @w;) Culpo by o, -Y JSCo
(bs) 41> 0o (439 9 (Ba) oLS 35 19,b sWdo S Sluxi (B3) oLS jo &ild dluxi «(b2) pls yo ils Sluxy

Ll 0u 00lo (yLiS (gog0e bohs lawgi il (i luiel o9y 4 Sl sy, 9,

X, IV o) X, ok sl Slails o Slee (59 puiinss e Sl
09 CIVY o) x, Guyb slx, 5 CIVE o) x, B,k

S )l Gliae aS ol LIS Y (g9, X, A X, paliiase Ol i1 anglas
Sl X 22X >x >x >x, oS4 dls o Slas j0 0 ,Slas s3>l O

X, Y gl psie a5 ols lis plaels s .Sk anglas b
S gre 20 Jlist mhans o x; it 9 4) il zhaw o x, g,
(F Jguz) del caws ay jls sme e g lel Ll jlx, yosie Lasd ool

dloes 6 Ll Lo Sz sl (F J992) Osmpe (Smrad ol o

S gre udte (Staen lilax, g o, o Slee (glixl aS ol las g

89y X, AX, i juf g puiine O3l YUY il mlans jo

i 1 goae Jlade diz .l oals S Y Jaam o ails o Slae

S lie oy i X, cplply g (P=+/+A) 455 LB goue Ll 5lx,
2,5 sl ails o Slee jo |y

Oiregd aS ols (lis ¥ ggy px, Ux, o, Slee slyal &S Lt 4y 500

&O
0
(jx;u;p,x)yﬁjjﬁ/
0

\ Y




o Y, gl 4 () ally 505 oSl b

_ 1.38 0.25 0.1 0.21 0.33 0.01
Y =-2667+239x(e"x, " .x, X, X, Xy )

L

033 _ 001
X5 )

Y; _ —26.67—{—9_5)((,)(]0'25 .xz—o.l.x 0.21 ¥

3 4

(Yp) 00 00 (ymod O ySlos Wyl ped -0 Jgu
B g5 ) gl gl 1 an

Iy o luilew] olis! t Pu‘:j):)/
lae 5l 250 R U vsn e
Yy Yire .va AYE

100

904 Yo =23909Y, -26.672
:1 80 4 R?=0.7643
2 7071
“‘.]3 60 +
%4 50 1
A 40 T
3 30 +
é 20 +

10 ¢

0 + + + 4 ¢

0 10 20 30 40 50 60

(&IJAJ:\AJJ?)E) ol Aulana 3 S las
Yy bgw o2l)j olS jo 2lg o ,Slos b ool dwlono o ,Slas oz adaly -V JSC&
1.38 0.25 —0.1 0.21 0.33
..xl .xz .x3 .x4

Al o 0318 i e 7.8 Jloio | gedaw 53 wdaiiivo bghas b ylisabsl Sgus

0.01
sl o sl ¥ =€ -Xs Joe 31 eolaiw! b

SIS Y 59y pxUx, paliee Ol 31 aS ol flis asllas ol ol
Loasdly ol (V7 Jsaz) wog )l (gmapd (e 5 b Sne Cude Ol
Barrios et al.,) ;Ko g ;b a5 (5 5k w090 Dglae L8 gloadl
S Olasd gy 0uiiS st 0, Slos (0 S (gejm a5 wis S oLl (2010
¢y (Panicum coloratum L.) 43,1 oLS JoSob o
0g Y (59, p o s pé i Ol o x, g x, adllas ol 5o
9% ) i D109 Sadie (oo oo 50 x5 sles a5 iz pe
az Sl o, Slas s (o Ll Old sas lis aF Wog o Smex,
ol 5 s sbisn wpmma Vo o Shat st s o it X,
o 43525 50+ (g ) Sl Gy o g e o] 550 isle]
Jsaz) cesl 5550 cpl o (Karasu et al, 2009) L3 sl aidl, albrs a5
&S Sl (o X, 05 A8 8 w0 0590 Lﬁi N lesT o as (¥
356 cnteS Gtalesl cnl yo g ol ()Ll Galises (slaw, cod i
lodges 5,138 505 (goarie laaze alayl, pen jo il Y (g9, )
a2 oo Suals glabasde LB jeb a1y dils s 59 (Sid (iS5 4

V7Y

i Q"ﬁ""’;) ? -

Sl FKrwon 5l Szl Glp Aoz 5 @, e S, 4525
B o Sas 50 Shoe sl loysin (o ShFwiz o0 5 b
.(Hoerl and Kennard, 1970b) o o5 5
ol el Casay Sgliie 6k lade b ogmy calpo polie (peds
Hoerl and) o ,LS ¢ J 592 (hs, g, o) Lbs,) 5l eolaiwl b (goue jlade
IS g8 3 bt blate v, Liel 5l oslaswl b g (Kennard, 1970b
L kel mhaw Hlaz addllas slags, o, 5l oo o lailinl slag, o, ¥
x, sle gome g VB Tk gl colaiul 8,90 polie aes o ol
2 e Ak polie sl (Bl e silse 5 odm; Sl Sl a4 b
el golw IS sln 5 olel ok lp +/0 /R /R -0 abaks
Sike kel mhe Sz slr @) GlismS, WS alxe ¢/
5l Wog
1,=0.41x,-0.22x,+0.19x +0.03x,+0.7x,
1,=0.24x +0.14x,+0.28x ,+0.27x +0.3 1 x
1,=0.16x,+0.03x,+0.06x +0.51x +0.13x,
1,=0.04x,-0.2x,+0.08x +0.37x +0.18x,
30 a8 (pls o als slawd) x, 5l e o Cude gy wul o sled
olasi Caro 4 wos oo LS S plog e, o1, (5 kol maw 9o
sk ol Goles (Brae O e 4 bgw (sol)50LS 50 pls yo ails
L opls o wls slaws Jlase () 6)1-.2-."| SSlasg () J8las polae yo a5
Tobe woi S Sopar @y el YL s usSas alal ) 5 Sles
Sade ol Lo Slee ioldl sains lis oS I >L>1>1) ogs s k!
OSes 5 6y olinle]l @l b ilhe @l (nl ol g kel &
.l (Behtari, et al, 2011)
X, omle LS Ole lp (oogee Joo So 4 (alcews jslaie o
Wosld (o ceS 5 ,Koowa b )bl maw o> sleesls ¥ L X
430 50 (Vg xbx) byosie ads ol hos oad o0, 4
8518 eolitul 590 gy Ggem S

[nY=Inx +lnx +nx +lnx +inx

g p) Sypar gy GeesS ) Joe @l
Y= 1.38+0.25x -0.1x,+0.21x,+0.33x +0.01x,
oly peples Lol slools cows 5
InY=1.38+0.25.Inx -0.1.Inx,+0.21.Inx ,+0.33.Inx +0.01.Inx,
2,5 b nj 2les Joe g plgioe ) Vb (oo )8 Joe
“Q)

Y = 1.38 0.25 0.1 0.21 0.33 0.01
e X, X, Xy X, X

8,5 18 solatwl 0550 0, Sles polie ez slp () Jge 8
Y, Ojygar odds odnline g V) Ojga ool 005 (pesS 3 ,Sles lakie
Al ooy lis

o 085 (a3 b (2dly gloosls auslin gl (a3 g ), Jao
retie Sypan Vo illg a5 50 (1 JS8) 28557 )18 eolanal 090
Oy sht Jae ad a8 Il 50 Sl jukie Sjgar V) g atly
3

Y, =-26.67+2.39Y, R’=0.76

&)o
0
(;thjﬂjx)yﬁjjﬁ/
O



-Em.o} c“‘)} 4-3‘)-&5 ARYA O)Lw.:a

L SHk
Auger
Ridge trace

N =

Cross Validation
oolaiwl 040 2ubeo

1. Anonymous, 2005. Annual report of Agricultural production.
Agricultural Ministry of Iran. Vol 1, 2004-2005.

2. Barrios, C., Armando, L., Berone, G. and Tomas, A. (2010).
Seed yield components and yield per plant in populations
of Panicum coloratum L. var. makarikariensis Goossens,
Proceedings of the 7" international Herbage Sseed Conference
Dallas TX. p. 7.

3. Behtari, B., Ghassemi Golezani, K., Dabbagh Mohammadi
Nasab, A., Zehtabe Salmasi, and S., Toorchi, M. (2011). Oil
and protein response of soybean (Glycine max L.) seeds to
water deficit. Povolzhskiy Journal of Ecology. 3: 247-255.

4. Boelt, B., and Gislum, R. (2010). Seed yield components and
their potential interaction in grasses to what extend does seed
weight influence yield?, Proceedings of the 7™ international
Herbage Sseed Conference Dallas TX. 7: 109-112.

5. Brown E.A., Caviness, C.E. and Brown, D.A. (1985).
Response of selection of soybean cultivars to soil moisture
deficit. Agronomy Journal 77:279-278.

6. Djekoun, A.and Planchon, C. (1991). Water status effect on
dinitrogen fixation and photosynthesis in soybean. Agronomy
Journal 83:316-321.

7. Doss, B.D.and Thurlow, D.L. (1974). Irrigation, row width,
and plant population in relation to growth characteristices of
two soybean varieties. Agronomy Journal 66:620-623.

8. Egli, D.B., Ramsear, E.L., Zhenwen, Y. and Sullivan, C.H.,
1989. Source-sink alternative affect the number of cells in
soybean cotyledons. Crop Science 29:734-735.

9. FAO,2011. Production Year Book, 2010. Food and Agriculture
Organization of the United Nations (FAO), Rome, Italy. http://
apps.fao.org.

10. Forod, N.H.H., Mudel, G., Saindon and Entz, T. (1993). Effect
of level and timing of moisture stress on soybean yield protein,
and responses. Field Crops Research 31:195-209.

11. Fowden, L., Mansfeild, T. and Stoddart, J. (1993). Plant
adaptation to environment stress. Chapman and Hall. 132-179.

12. Gao, S., Li, Y., Jin, H. (2005). Application of ridge regression
models in economic increasing factors analysis. Statistics
Decision Making, 5: 142-144.

13. Hoerl, A.E.and Kennard, R.W. (1970a). Ridge regression:
biased estimation for non orthogonal problem. Technometrics.
12: 55-67.

Gi.o U« (Rose, 1988) 3, 425 & .(Djekoun and Planchon, 1991)
S o Jlosl 3 Shas 53, 2 I3 iy S Gy 31 095 S

Ol aes oo plis a5 v x4y bgrye ooy joSl Jae 5o Led 0 5L
o,flas s3> ol aS ols las audly cplcel (S5 J S cod s
S Wl oo Vb 0 ,Shas 0y il Bus a5 Mol plaasl 4o
(Forod et al., 1993) | ,\en g 99,8 .0l iy 5 slp wolle o
oS slasy o Sis 15 Sl s g)ls pme el a5 wsls 3158
2l e 3lasl (YY) Lol a8l o (x) pls el

sloolainl b o Slas 4l glyp pled Jow SO addllas () jo
S5 £, a5 b &l Galize lo @, U cow o Slee gl
2Ll plaebl LB gl Lld )l Jaw opl ol 0,8 4 pasis
YV, e sl b g S5 Ghiln b o )
(Lattin, et al, 2003) «(& Jga2)

X, (330> x, cuwiy a4 o Sles Sliz! Glp ol xSy
0% S 4320, WNsg (—+/)) (25/0)> x, (21/0)> x, (01/0)> x,
@lisee s, Ol logase o Slee (liz! ooled Ol
boamlie o aS plbol (i Glaais wd oS5 skl

Sodes w2l ¥

Wil pegee > g wiog (LOb, Dya i ol 4
b eyl iles] s (Kirnak ef al., 2010 Lattin, et al, 2003)
(rlple cwlx b, @lp e S 5l 5 ages (K55 S oS
J)“‘S S5 X5 9 X, g g}‘“") J)“‘S S5 X, 9 Xy as ‘39‘“&5" Ly

14. Hoerl, A.E., and Kennard, R.W. (1970b). Ridge regression:
applications to non orthogonal problems. Technometrics 12:
69-82.

15. Karasu, A., Oz, M., Goksoy, A.T.and Turan, Z.M. (2009).
Genotype by environment interactions, stability, and
heritability of seed yield and certain agronomical traits
in soybean [Glycine max (L.) Merr.]. African Journal of
Biotechnology 8: 580-590.

16. Kaya, M., Sanli, A.and Tonguc, M. (2010). Effect of sowing
dates and seed treatments on yield, some yield parameters
and protein content of chickpea (Cicer arietinum L.). African
Journal of Biotechnology 9: 3833-3839.

17. Kirnak, H., Dogan, E.and Turkoglu, H. (2010). Effect of
drip irrigation intensity on soybean seed yield and quality
in the semi-arid Harran plain, Turkey. Spanish Journal of
Agricultural Research 8(4): 1208-1217.

18. Kokten, K., Toklu, F., Atis, l.and Hatipoglu, R. (2009).
Effects of seeding rate on forage yield and quality of vetch
(Vicia sativa L.) triticale (Triticosecale Wittm.) mixtures under
east Mediterranean rained conditions. Afiican Journal of
Biotechnology 8: 5367-5372.

19. Lattin, J.M., Carroll, J.D.and Green, P.E. (2003). Analyzing

multivariate data. Brooks/Cole, an imprint of Thomson

&O
0
(‘;@L‘,pm)yﬁjjﬁ/
0

\ 20




Learning, Pacific Grove, CA: Duxbury.

20. Mark, H.J., and Vaseveld, G.W. (1982). Response of bush shap
beans (Phaseollus vulgaris L.) to irrigation and plant density.
Journal of American Society Horticulture Science 107:289-
290.

21. Marquardt, D.and Snee, R. (1975). Ridge regression in
practice. Journal of American Statistical Association 29: 3-14.

22. Newell, G.J. and Lee, B. (1981). Ridge regression: an
alternative to multiple linear regression for highly correlated
data (in food technology). Journal of Food Science. 46: 968-
969.

23. Rose, L.A. (1988). Effects of moisture stress on the oil and
protein components of soybean seeds. Australian Journal
Agriculture Research 39:163-170.

24. Rudy, L.R., Tarumingkeng, C. and Zahrial, Coto. L.R. (2003).
Effects of drought on growth and yield of soybean. Science
Philosophy. pp702.

25. Wang, Q., Cui, J., Zhou, H., Wang, X., Zhang, T. and Han,
J. (2010). Path coefficient and ridge regression analysis

to improve seed yield of Psathyrostachys juncea Nevski,

Proceedings of the 7" international Herbage Sseed Conference
Dallas TX. USA.

26. Wang, Q., Zhang, T., Cui, J., Wang, X., Zhou, H., Han, J. and
Gislum, R. (2011). Path and Ridge Regression Analysis of
Seed Yield and Seed Yield Components of Russian Wildrye
(Psathyrostachys juncea Nevski) under Field Conditions. Plos
One 6: 18-245.




