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ABSTRACT

In order to determine the desirability based on the qualitative and quantitative traits of the fruit, 11 cultivars of apple spore
type along with control cultivar Golden Delicious were used. These cultivars were evaluated in Kamalshahr Horticultural
Research Station of Karaj during two crop years (2011-2012) in a randomized complete blocks design with three
replications and fruit related traits including fruit weight, fruit length, fruit diameter, fruit firmness, acidity percentage, TSS,
fruit yield, fruit-set % and number of fruits per tree were recorded during two years. Combined analysis of variance showed
that the effect of year was significant only for fruit diameter and fruit weight at the probability level of 5 % (P<0.05). The
effect of cultivar on all traits, except fruit-set %, was significant at the probability level of 1% (P<0.01). The highest fruit
yield was observed in Yellowspur cultivar with a value of 23.39 kg per tree. Using specific scores as the weight of traits,
adjusted selection index of ideal genotype (ASIIG) was calculated and it was observed that Yellowspur cultivar with an
index value of 78.16 % similar to the ideal genotype has the highest desirability among the cultivars and Yellowspur along
with Golden Smoothie and Deliciousspur cultivars were more desirable than Golden Delicious cultivar. The graphs obtained
from the adjusted selection index of ideal genotype with appropriate grouping of experimental cultivars identified only
Yellow spur cultivar as a completely desirable cultivar.

Keywords: Apple, desirability index, ideal genotype, SIIG, TOPSIS.

* Corresponding author E-mail: njahmadi910@yahoo.com



e bl sl 5l ol b o a1 B 1 (i 3E 55 Cansllae o) i Sem g goan] OFf

Rezaei et al., 2020; Abdollahi et al., 2018; )
ol a5 Lxl 5l (Shahi gharelor et al., 2011
SO g (Sdzm jl (Sl Ygaza 10 unglla
5 Obejer aallle 4 5l sl e (i
b Che iz b)) bl eeeas SB1
Slge ydaw 5o (udon Sldllae 0l oo lojer
Caled 5o 9 B EeS eenn dh> 0 LS
aiz sl glogss, oelul  logaiss (sanes,S
@9 4 a2y 5l S il opsie
ool L8 Shiae Gulul p baassls 2b)l bl
(B)owis) Sl Sl )9 5 Sdo wiz plojen
Jlessl oigy ol ezl (bg; w)ls 1, gllae
(Selection Index of Ideal Genotype (SIIG))
(Zali et al., 2015; Zali et al., 2016) il oo

SHG " Jlow) gy ol (aslis” g,
(Hwang & Yoon, 1981) TOPSIS g, sbuw a5
oz 3l plepen jsbay (lgise il odd g ak
bl 5 b, g (Tester) Sige;l olgie 45 o
50 be, ol Sie ses ged solizl " Lgllas”
€5 & azg b Cho o ly sl (39 ool 18
SHG g, yo ol Bame Mol Bon 5 Jgame
351 b s g sl 1 Sy 59 51 Slio olos
Pyl 9w )13565 5 Bl gl 8 )50 50 e
D55 sy 4B L5 5 Sl olad sl S,
g5 Slae plojen obj)) coa Glize (aSlh iz
Stz poople 5 whad B e QL
o33 ded 5 %00 sl el 9,505 44 5l Sllon
Sl oo Sio o sl Nl 5 (e solad]
Brim et al., 1959; Kampthorne & Nordskog, )
5 opdle SIIG g, o 45 Jl> o (1959; Lin, 1978
el opsln 4 @il llrs g (ol
{(Zali & Barati, 2020) ol cod (5,50 oil>

B oy polite 4 o5 Stagy o Ly ol o
sl 39 55 pojge a5 Y AT (el a5
g3 SIHG azls 5l oolaiwl L (gheml  Joudly
olil Siga3l loie 4 (St & Joov glo ezl
SErme Sromd A5 4 Jaizme lsie &) caigi &5 D
sokaie 4 a5 _iegh ,o (Emami et al., 2019) aiol

400

o> 31 (Malus domestica Borkh) o &30
R PHE I CEL S FESPI K p-SUSRR SURI Ve
oS cewl glboges gl 5l o .ol oo Rosaceae
3 Loy 5 ol 00,8 oolitl g azsbis |, of i
g ools hygn g S Ol slaysiS den
sl £33 o 4 olir 55 osen 0l ST
sloojgn bl (rizres 5 il laaiy )l 5 o)
2 e S e SThe o (ol 00 S
b Vgame plo b awlie )3 0jg el celis
oaSodlsi (slo)eaS slatdl )3 cege B
SYgame Slyslo (nyin Sy B 1y axsl
Ahmadi et al., ) cuol ools olais] o5 4 |, 2L
O Ol 5 e o0k &S ) e (2017
S ) e ol 5l as cal LSe e FYY
S ety Jyme 5 ek AV i
o A Ol 0 e 000y gyt slajsiS
Wil oo L] 5 45 5 UG el oo ST ez
Sl @385 3 i 45 )3 Glpl ames) cnl o
el b 5 Sy o Jyama (FAO, 2019)
2 opdle 5 Zeal (sy5l0 5 whiolo b 5l ¥ gaxe
Slosas J21s 50 (5555056 B las cuz o L
Col 2Vl Loy 809381 51 slyls 918 Sk
ol 50 s £siie o8| 3525 (Shadan, 2007)
w3 oo (BanSadss 5 plSolEa 4 l) Il ol
L Jgame opl @t oo dalie gblie o a5
4 adhio o slp Bl n e e DL
Ayl sy 51U wiloym oyl cnS aswgs
Oyt g 0ad oolaiwl L8l e o el
Damyar ) & ,5] Cowsds S9ge sl i 511, oleas]

et al., 2013; Attar et al., 2013
» stk oy cols S o
WS o0 Som S5 Slas 5l (sl DY game
b DYgame o Collae lacssy oLl
by owsite Slao ol p el (S5l el
oz godxie sl ol cwl Solia Gae
ooliiwl b oyl cosnl g Slao o bl olols

ol w8F Sjgo opiieniz )bl slagy,



0 VE) 5l F 8 Les OF 5,00 ol SLEL psle

O3S 49! {Cooper spur) sl 95 «(cooper spur
Golden )  Jgewl al5 (Oregon spur) g..!
>3, {Gany Beauty)  Jem S5 «(Smoothie
yeeml jido (Well spur) sl Jg (Red Chief)
Jiads alS aall 3, of e 4y (Delicious spur)
b B o byl cow (Golden Delicious)
IS s o e WY L Bolay S sl Sl
b Gy S 9ype pByl s S 13 addllas 3550
Sogo 4 ol g el Wew MMI06 Lins,
JLS oKl ;o &S o 0 C 0 P oolaw a4 g)les
Gl Jols 2l Slles wloas ails
5 o e o0sS bl ade p Slew ()5
Sygo dy QLS (A8l ;oS (555 50 H3e) Lam
O Sow dy g aid )T plol pB)] den (55, 5 1SS
bl 4 B (S5 ol g wn) wole Jlo
S I3 byl g S Ced sy, Slie
ogee b Lo Slio (ploge 5 (2L A
Sl (e ogee shad cogae Job coge ()9 el
Q2,0 5 ogee 0,Slee (TSS alouwl do s 0gae
Qo g e paaslosl b Jlo 5o b ogae JoSis
(Atashkar et al., 2017)

Ot olis &5lge 5 Cdo o Sl pread Sy
bl asla" by, ol Baa cqs o wlio
Adjusted selection ) "axdl poxs Jloos] Cuiess
b olgiiey (index of ideal genotype (ASIIG)
Hwang ) TOPSIS sla by, sl 2 a5 g, (!
Technique of Order Preference ) (& Yoon, 1981
Zali et ) SIIG 4 (Similarity to the Ideal Solution
>l ) 0% a4 col ool oolys Ly (al., 2015
90,5 0

ool 5 Jeiie doosls o sl LSis )
m o ple opl jo adlas 5)50 Slao 25 g oS

m
D= X X'zz X?m
an Xn2 Xnm

Wyl Y VA o (S a5 4 Jeod o)
@ Jod 2bl sl eolitul b pg90 puss
el SIG (a3l alsy @ Wl prezs 5 (Siis
Sade iSlas oS SlacpY oS o F jaduie (85
(S 4 e g Sl il |, (el
Tadili et al., ) %59 cawlin oo b))l jo iS4l
E9S (snp sshited &5 (5,500 Geies 0 (2020
b 5r sl coigs Qb g Slao (ne Ly, o S5
o5l SLewis 9y SHG a3ls 5l sl
0l ol (285 plndl (elyy Slae Wl 1S
5 ciend slrog)S @ |y ctalesl Glacsyy colys
Abdollahi Hesar e ) aslod (gai0g,S 50 slacuisds
(al., 2020

@ ogllae bl (b Slidss jo SIS ek 4
o ks ol o fBe Cle SoplS Lo
Slao ads ol adlbs 6l gl b
L bl anld o oollae ()39 b g plojen jsbay
Jlossl Gaigiy (a3l (bg) ol gy Si>
g Slio oole (385 L5 )3 » odle 4l fruss
A S Cdo e sl s ek gy gl ]
Sy bl bl o1 Slslee 5 a S
Sloslrs slie 1 65500 ok @l L 5,b5)
2 Grar G, n lr )52y g e o ploxl
G o8 sbml atdh fhoss Jlows! Gudsiy pasls slae
Om Jolsd 5 33 oSl (65 egele 5 2y b 4
ol Bas 005 asie Cugllae bl Sl eyl
Cosllae glie  Jlowsl sy bl Goiow
Slp clis 09 Jloel b o pB)] (o575 (S
Gled g lacde) (SIS (aneg S (Lo o
556 oy n e 9 pB)l ()0 Cangllae alold
2 Sge3l Glye 4 Cde (paiz ol 13 Sl
Sl (oo o pB) )0 Cangllae (L

by 9y 9 3lgo
23 S9zge s dlle iy GBS0 5l GBS ol o
speel o5 68y oojl gl Slinios ol
Golden ) gl oS (Red spur) jeewl o, Jolis
Red ) 65 gl o, (Yellow spur) jgowlsly «(spur



e bl sl 5l ol b o a1 B 1 (i 3E 55 Cansllae o) i Sem g goan] ofs

di+ = \ Zjil (rij _rj+)2
di = Zil (-1’

toslhons 5 alols dim soglhae 5l alols idi”
W3l (o 0uls g3l by ol slaayl s T

ax>,» ASIG sadpoas o)lal awlxe -

@ ol Wil 5oy axly 4 o,lel ol lade

Dyge 4 Jsadie il A 50 g ey Jlowy]

Condae iYL Bae Jiobesl las gl lojen

Sl 1y ol
ASIIG = d; i=1.2
4 +d i=1,2,...m
0<ASIIG <1

OUFSF el e Oy ol bl
lcwiss cniies 5 Jlonl sl & oy
3 ekie ol o og wler byl o Sass
Ot &5 Sl (53 o9y Jlon gl
Al asb ) Slhe apez Sl cp poglhe auly
Jlow] olis ggazms 3l Jloy] cuisiy aodls- jsboay
Wl Cawd 4 odd Wjlge Slas I S e
P s polie ggeme jl iind coleiy &S J> )0
Jbo plyieas 05500 ol ctalejl wlao 5 S,
e wqdsis o o Slas ST o Sles 050 50
A 53 G e lge 4y ol 0 Shee 5 Jlon
g oo 18,8

slbz Glaguib)ly (SH16Ss a0l Cox (uizen
Sl Fmax (sg, 51 ptalel Jlo s 50 (ctalojl]
.(Hartley, 1950) o oolazl (Hartley's Fmax)

Minitab 1581 & 5 51 bosls <8 o 450 Sy
33l 5 5T ASIIG o)bel b o o Slowle sl 9 17
95,5 oolaxwl Excel 2016 gR 3.4.4

S Bis gl Wosls e pile g3l oy ¥
R ou)JLO J.&w.qru ALD‘) )‘ oolazw! l.: u.uL.JLA

m
R — r21 r2‘2 I.2m
I.nl I.n2 I.nm

Xij

Sl 2 sl oollas w5 5 gl s T
Wwob azie b)les go Wb alepe cnl o
Gbjlos cgie oAl Cute 4> b byjlas
olis b o] Ll & wites la,lae cuie
€95 5! sleme (nl el cuigiy SO Cungllas oasmo
alye 50555 bl ol esllas a5 ol et
w4l (FSEsS L opln colhens 5 ke (gt
slp cwl WSAL e slajle Gln g
Cte wsllae Wl cute L a5 alelae
S alolre gl sl Jlxs o Hlake 0355
R T R N
Byl e b4 alajlae slp el lse
el Hlome T ke 008 sS Cute gllas
e wolhe Wl phie b &S ole)lae sl
el sleno o1 ok 1355

Ol bl Cdo o sl Gy e Y
5 2l skl Sl e aw PBlas Shilial g S la
5 GRba BB S 53 S b & 63 Cgllas SIS
Shilasl ggemme 5l Cho 2 o 9 ol 03X
Ded on plil (Olao

s_:yUa.a Mgqua.a )‘ alols o)siﬁ—(b

Table 1. Expert's scores for studied traits in apple cultivars.

Experts Scores

Traits/Variables One Three Average Weight
Fruit weight (gr) 7 7 10 8 0.114
Fruit length (cm) 9 8 7 8 0.114
Fruit diameter (cm) 8 5 8 7 0.100
Fruit firmness (Kg/cm?2) 8 9 7 8 0.114
Acidity (%) 3 7 5 5 0.071
TSS (°Brix) 6 9 9 8 0.114
Fruit yield (Kg/Tree) 10 10 10 10 0.143
Fruit set (%) 9 9 9 9 0.129
Number of fruits per tree 7 6 8 7 0.100
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Mean of squares

= g g g 5
Source of af g’) B g é 2 " % 2 ::E 8
Variation s 2z = & E 2 z = ; =
E E oz = < £ £ £2
= 2 2
Year 1 4877.7* 0.90™ 2.62* L.71" 0.00™ 0.16™ 886.98™  1413.139**  51435.51ns
Block (Year) 4 505.09 0.135 0.16 0.37 0.02 0.3 26.76 36.95 622.21
Cultivar 11 6588.4**  2.02%* 2.01** 3.52%% 0.001** 10.19** 129.5%* 32.27" 7361.51**
Cultivar x Year 11 352.8™ 0.06™ 0.11"  0.36** 0.00™ 0.009™ 7.57" 22.97" 672.09ns
Error 44 355.8 0.11 0.09 0.08 0.0004 0.93 26.49 12.05 1203.25
CV(%) 11.92 5.28 4.21 7.79 8.72 5.59 38.71 29.92 39.06
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ns, *, **: Non-significantly difference and significantly difference 5 and 1% of probability level, respectively.
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Figure 2. Comparison of Mean cultivar effect on

traits A) Acidity, B) TSS, C) Fruit Yield, D) Fruit
Set, and E) Number of fruits per tree.
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diameter, and D) Fruit firmness.



e ol a5 oolial b s o8] By G205F 0 Camsllan o) i), Sed 5 (el 00

09,5 1 gy ol 05 S izmen 9 () J9o2)
S g Sudod ol K08 oS Cdo LS I 5
65 sl 5 e 4l 08, ol D Y ) g3
sl 3)50 50 wled S 1) (g CanBse Ldoles]
plo Ol 50 oud S ag; ax ST 48, ol Slas
@ azg bbbl cwl boge s> o g
OIS g, 5 eslizud b ot sl (glacsaieg,S
3345 5O Ol (nl 035 o0 et (V9 ) JSC5)
el i ) aSlon Sl g5 51 5 o g 25T
Cugy S e By oad el gaieg)S 3 W g

23,5 oo

'Y 6‘)‘ ASIIG ua}L.u 03 ML?!A );QLAA Y Jj»

)
Table 3. ASIIG index calculated values for 12 apple
cultivars.

Cultivar d* d ASIIG  Rank
Oregon spur 0.0513  0.0243  0.3213 9
Cooper spur 0.0406  0.0269  0.3986 5
Delicious spur 0.0255  0.0447  0.6371 2
Gany Beauty 0.0463  0.0230  0.3319 8
Golden spur 0.0468 0.0158  0.2529 12
Golden Delicious 0.0323  0.0319  0.4969 4
Golden Smoothie 0.0290  0.0345  0.5427 3
Red Chief 0.0481  0.0222  0.3153 10
Red spur 0.0500  0.0222  0.3073 11
Red cooper spur 0.0423  0.0228  0.3503 7
Well spur 0.0490  0.0289  0.3710 6
Yellow spur 0.0210  0.0527  0.7149 1
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Figure 3. Grouping of 12 apple cultivars based on ASIIG index.
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