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1- V-shaped
2- Hitech

3- Cordon
4- Aydard
5- Alester
6- Gala
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1- Summerred

2- Free spindle

3- Slender spindle
4-Y

5- Vertical axis

6- Super spindle
7- Mikado
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(Malus domestica L.) o (o5 Sl 5 o35 5 i by S bols 428 ) Jsder
Table 1. Analysis variance of training methods and cultivar effects on vegetative traits of apple (Malus

domestica L.).

2\
Syt b ¥
S.0.v =
)

MS Sola e (S5Le

tls ey, dgb

Vegetative length of branch

b g o a5 kb

Trunk diameter in initial season

b 0Ll s 45 s

Trunk diameter in end season

Rate growth of trunk diameter in
during the growing season

Ly b Jsb s as s UG Oljee

Trunk cross-sectional area

s.)ﬁ ;_{.»:— [S5%]
Dry weight of leaf

z

EE I -RCT

Fresh weight of leaf

Leaf area

z

(Methods) 35, 2 45487 1578™  15.01™  754™  74.40™  0.004" 0.088"  470467.1"
(Cultivar) .3, 1 293046° 62565™ 60.92™ 0.01™ 011" 0.05" 040"  142936.8™
(Replication) [ 5 1 267.61™  33.76™ 4519™ 0.83™  8.16™  0.00001™ 0.012"™  27538.4"
V';) * \J’:J) ns ns ns ns ns ns ns ns
(Methods 2 55.005 24.27 16.88 1.36 13.45 0.0016 0.008 96186.1
*Cultivar)
(Error) U 17 122758 76.88 90.176 3.23 31.87 0.0071 0.012 112002.81
Qb?cﬁ \;)‘J” ; 24.19 1925 1867 2387 2287 1652 8.29 8.79

Dlsgas o NS as ) 50 C}k“" 3 ol pme g ls pme M WBL S Say L
* and ** Significant at the 5% and 1% probability levels, respectively. N.S: Non-significant.
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Table 2. Analysis variance of training methods and cultivar effects on generative traits of apple.

MS Silay o (SSkes

B - = M é E M - = ?; g >
s 4 E RE ds o ag 4E 2E 2E 28
Sege o D5 45 P8 48 D= A5 35 WE s
= 0 IS . iég 5 2 ¥E 8 = S8 5 &
S.0.V A o> D > 25 58 s X2 TEF ;zﬁ >
) w5 g N 2 Fe BHE < S A
& i d g 8 Yoo o S~
%) 3 oo
o 2 135639° 135639° 120.31™ 12931™ 3516 3516  48097° 0163 6887
(Methods)
> 1 395.76®  395.76™ 122251 122251° 1902° 19.02° 794467 095"  321.20"
(Cultivar)
| <
’_’g ) 17831™ 17831  19.128™  19.128™  3448™ 3448™ 12883 033"  8923"
(Replication)
LT3
(Methods 2 52699™ 52699™  1317" 1317™  8190™ 8190™  42481™  024™  2024™
*Cultivar)
(Error) U= 17 23557 23557 151.47 151.47 4925 4925 211.68 0.15 20.79
Ol S g o
S - 2497 2435 2507 25.07 2403 2403 21.89 2314 2219
(A%
'JBL;.""‘ J_& :N.S Aoy \ 9 0 C}la..-: BL) JBL;.""‘ 9 JBL;.""‘ ) VAR ¢ g/._uj.vA.v
* and ** Significant at the 5% and 1% probability levels, respectively. N.S: Non-significant.
s g9y Sl S sla s, S -Y e
Table 3. Effect of training methods on the vegetative traits of apple.
e o0 Vegetative length  Dry weight of ~ Fresh weight Leaf area
(Rank) (Methods) of branch leaf of leaf (cm?)
(cm) (gr) (gr)
1 M) s 44.42 ® 0.46°" 1.32° 4192.1°
2 (Hitech) <ola 48.55% 0.51% 1.47° 4567.2°%
3 (Kordon) ¢33 S 33.92° 0.45° 1.27° 4113.4°

Vb b s STl 03031 ool s i Gy Ghils S a (gl 5 Ot a3 &S ol Sl

J.v_)‘.b éjbbf.u xJBM;—‘ MJ)
Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.
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Table 4. Effect of cultivar on the vegetative traits apple.

. . Vegetative length of  Dry weight of leaf  Fresh weight Leaf area
(Rank)  (Cultivar) branch (cm) (ar) of leaf (gr) (cm?)
Lol U
1 J5 ”;~’ 31.25° 0.53° 1.48° 4534.9°
elbar
Y&
2 Stiva 53.35° 0.44° 1.22° 4046.8°
tiva

Vb e s STl 03031 ool clized i Gy ghils o a (gl s Dt a3 &S ol Sl
J.v_)‘.b éjbbf.u xJBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.

s gl ) Dby e F gla gty 120 Jgder
Table 5. Effect of training systems on the genrative traits apple.

, — Q& : _ >
z i% “E D E i% 2 E X Y- P
= B ) e . = 3 = v 5%
nE 3E  JEg MEg DFg 128 b3z 3 3L JE8
FE bg kES L sS< ~“va-v}Ev%>§’ 55
= s =5 +¥¥& g 3IE ME A
: < = i T a A2
3w Ll ,3 —f,) Yo [ s
&
1 M) s 58.21°2 41.79° 53.61° 13.07* 86.93*  762° 06"
Sl
) 40.72° 59.28° 38.13° 14.67° 85.33° 1123 0.69®
(Hitech)
033,5
32.75° 67.25° 4511%® 10.51° 89.49%  13.42° 0.88°
(Kordon)

Vb b s STl 03031 ool clized i Gy Gils o a (gl 5 Ot a3 &S ol Sl
J.v_)‘.b éjbbf.u xJBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.
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Table 6. Effect of cultivar on the generative traits apple.

— < 2 <o
< S = 3 £
< = = 3 5 <

SR I vE 3 S 3 T v 2
—~ N N E — — ; 1\ - N =
~—~ E SO B B D .lﬁ D= =
oy 2 S 5 = 33 = » — D5 D Y 3
: [=4 ) = = o o = = x =
3* < = e 7S —. O ¥ 5 T = S
e =] o E’ 2 R ° = Y= Ee] —
- B E ) R ] . = IS - =)
&) EERNY ) N @ P o= s © =
= ENE-! 3 © s < = =
) 2 ° 53 = ; 8 ) s > 5

75 c } & = S
o 8 0o L = =
Jor} Q & © 5}
[9p] (% — k= <
o I >

Delbar ,Us

. 33.28%  66.72° 63.81%  10.86° 90.14%  7.13° 0.53°
Stival Jlaxl

2 Galays  19.008° 80.99% 27.42° 1365% 86.35° 14.49%  0.93%

Vb b s STl 03031 ool clized i Gy Ghils o a (gl 5 Dt a3 &S ol Sl
J.v_)‘.b é_}‘)L;'M JBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.
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Table 7. Analysis variance of training method and cultivar effects on qualitative and quantitative traits of apple
fruit (Malus domestica L).

o MS e (Kl
i s - -
AT g , dsb R PR = TA P
SOV o5t 033 ose b TSS EC pH TA TSSITA
Df oge0 o 0 2l ose
o 2 73699° 58757 55327  079™  00016™ 088" 856" 0001™ 00127 10747
(Method)
(Cultivar) 3, 1 124041° 2017°  963™ 865 00007™ 280" 024" 031" 0031”7  36856"
<
A 1 005  1415™ 040" 0.27™ 0002™  056™  000001™  00027™ 00003™ 583"
(Replication)
oo .
- . . - . - - . o
(Method 2 592.81 4049 3887 127 0.003 121 0.008 0.037 0.001 0.85
*Cultivar)
(Error) Uax 17 15461 6.31 6.31 031 0.0006 1.88 0.007 0.003 0.001 488
et e
(1) - 1251 478 409 6.79 2.89 1047 7.25 1.39 9.31 652
(CV)

.)l:d‘.x,eﬂé:N.S.,\.a);\Jocﬁﬂ):)l:wjjl:wdwlﬁuygjsq 5
*and ** Significant at the 5% and 1% probability levels, respectively. N.S: Non-significant.
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Table 8. Analysis variance of training method and cultivar effects on apple fruit skin color (Malus
domestica L).

Ol s GL'.» 5>\ﬂ s Sl e J;VL:‘ MS
S0V D.f L’ a B s sy LS asls
(Method) _zs, 2 10747 2.64" 66.72"  14.56™  156™
(Cultivar) .3, 1 368557  61.21°  1537.927 6214  0.021°
(Replication) ,1 S5 1 5.83" 1.85"™ 10.44™  927™  0.34"™
oA 2 0.85™ 396"  4279™  1623™ 255"
(Method *Cultivar)
(Error) Uax 17 4.88 10.58 57.61 7.99 3.19
(b0 2) A yeks o 2 : 6.52 4.54 12.43 5.81 0.99
(CV)

*

'JBL;.""‘ J_& :N.S RSV \ 50 C}la..-: BL) JBL;.""‘ 9 JBL;.""‘ el sl g/._uj.vA.v *k 9
* and ** Significant at the 5% and 1% probability levels, respectively. N.S: Non-significant

(Malus domestica L.) < s 30 &S s S5 2 s sbs, 51— Jyd
Table 9. Effect of training method on qualitative traits of apple fruit (Malus domestica L).

s o0 EC (%) TA TSSITA
(Rank) (Method)
1 M) s 1.08° 0.35° 38.08 2
2 (Hitech) <l 1.2°2 0.432 31.48°
3 (Kordon) o555 1.04° 0.40° 32.02°

Vb o s STl 03031 ool s wlie Gy gils o a (gl 5 Ot a3 &S ol Sl
J.v_)‘.b éjbbf.u xJBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.

(Malus domestica L.) o s g &5 W S35 2 o3 5110 dor
Table 10. Effect of cultivar on qualitative traits of apple fruit (Malus domestica L).

s = EC  TA(%) TSSITA  L* b* by S Larls
(Rank) (Cultivar)
ol M e 0430 2004°  7322° 47010 1176.35°
(Delbar stival)
2 (Gala) Y& 1.21*  0.36° 37.78% 69.93"  50.23° 1314.26°

Vb b s STl 03031 ool clized i Gy Gils o a (gl 5 Dt a3 &S ol Sl
J.v_)‘.b éjbbf.u xJBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.
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Table 11. Interaction of training method and cultivar effects on qualitative and quantitative traits of
apple Fruit (Malus domestica L).

oge O3 by:ﬁd)lﬁ b}:.»_,]a.; bﬂ@bw

o o8 3 Fruit Fruit Fruit Fruit tissue pH a*
(Rank)  (Method) (Cultivar) weight length  diameter firmness
(an) (mm) (mm) (Kg/em?)
1 W (Delbar stival) Jis= ,Ws  101.63%  5375% 6195 7.01°¢ 437% 083"
S _
2 (Gala) V& 11547® 56.35°  64.28° 8.99° 463% 850%
3 Sl (Delbar stival) Jiszu! JUs  91.20°  49.80°  59.93™ 8.01° 432° 637%™
4 (Hitech) (Gala) Y& 123.06% 55.70°  64.97° 9.25° 468°  9.74°
5 0338 (Delbar stival) Jis=ul W 9254°  51.15™  60.05" 8.08° 448° -12.93°
6 (Kordon) (Gala) Y& 89.98°  48.15°  5647° 8.46 % 456> 765%

Vb e s STl 03031 ool clized i Gy Gils o a gl 5 Ot a3 &S ol Sl
J.v_)‘.b é_}‘)L;'M JBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.
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Table 12. Analysis variance of training systems and cultivars effects on concentration of nutrition
elements of apple fruit (Malus domestica L.).

MS Sla o SSkee

el
St e p
SOV sl = A eSS e e elS A S
D.f (K) (P) (Ca) (Mg) (CaiMg) (CalP)
(Method) =, 2 131401.48” 0003”7 0308" 9.85” 0192 8.77
(Cultivar) .3, 1 86744097 0015" 0481" 4557 00037 7.97"
(Replication) ;s 1 4022®  00001™ 0001™ 0015™  0.0003% 0.017"
5w o - . . 0.177" 8.40™
I 3876.42" 000227 0650  3.65
(System*Cultivar)
(Error) L 17 13213 000 00019 o007 0000 0.082
3o 33) Skl e 418 324
(o) S e 1.50 1.87 335 260

(C.V)

.J‘)L;'.u: J_& :N.S Aoy \ 9 0 C}l:..u BL) JBL;.""‘ 9 JBL;.""‘ ) VAN ¢ g,._gj.vA.v st
* and ** Significant at the 5% and 1% probability levels, respectively. N.S: Non-significant

Malus domestica L.) o o gm0 (2138 jole clile 51 o) 5 o gl sy S ien VY o

Table 13. Interaction of training Method and cultivar effects on concentration of nutrition elements of
apple fruit (Malus domestica L).

S S . e Aed o eedS e e eSS b S
" = (K) P (Ca)  (Mg)  (CaMg) (CarP)
Rank Method
(Rank) _ (Method) (Mgl (Mglg) (Mglg) (Mgl)  (Mglg)  (Mglg)
|yl U
1 o=l 10779 01329 108°  225¢ 047° 792°¢
V) ss  (Delbar stival)
2 (Gala) Y& 1131.48% 0215% 1.95% 260° 0.75% 9.05°
|yl U
3 Sala Il pacane 0128¢  148° 4610 0.32¢ 11.44°
(Hitech) (Delbar stival)
Itec Z
(Gala) Y& 74136° 0.145° 125° 445° 0.28¢ 8.61°
|yl U
5 053 S Il 3 45483" 0.115° 1.025¢ 1.70° 0.60° 8.90°
(Kordon) (Delbar stival)
oraon _
(Gala) Y& 868.78° 0.167° 1.20° 4.10° 0.29¢ 7.15¢

Vb b s STl 03031 ol clized i Gy Gils o a (gl 5 Ot a3 &S ol Sl
J.v_)‘.b éjbbf.u xJBM;—‘ MJ)

Means in each column and for each factor, followed by similar letter(s) are not significantly different
at the 1% probability level- using Duncan’s Multiple Range Test.
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