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Pollen-Tree Selection among the Varieties of Corylus
avellana in a Complete Diallel Cross.'
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ABSTRACT

A complete diallel cross using ten varieties oY Corylus avellana was made to select the best general com-
biners and the best specific combiners for each characteristic of each variety. The variety “Barcelona” showed
the best general combining ability in kernel yield per hectare and the combinations, between Kara and Badem,
between Badem and Barcelona, between Sivri and Barcelona, between Sirri and Barcelona, between Palaz and
Barcelona, between Tombul and Kara, between Barcelona and Sivri, between Hukuken2 and Hukuken3, and
between Hukuken3 and Hukuken2, showed the best specific combining abilities in kernel yield. The other
characteristics such as fruiting rate, pericarp thickness, weight/nut, kernel weight/nut, kernel ratio, and kernel
yield per tree or hectare were also compared between the combinations.

Key words: Complete diallel cross; Corylus avellana; general combining ability; specific combining

ability.
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Table 1. Means of fruiting rate, kernel yield per tree and nut characteristics by the varieties of Corylus avellana

in a complete diallel cross.

arieties used as female parents

Characteristics Long Kara Ba-  Siv-  Sir- Tom- Pa-  Barcel- Huku- Huku- Mean
fello dem ri i bul laz ona ken2 ken3
n (2) (3) (4) (3) (6) (7 (8) (9) (10)
Fruiting rate(%) 91 293 41.0 a4 255 235 397 272 144 11.7 246
Selfing 20 167 296 13.6 278 10.7 6.4 153 16.3 248 16.3
Reciprocal 8.1 26.8 216 28.0 315 246 263 418 133 228 24.5
Pericarp thickness (mm) 1.0 1.0 1.0 1.1 .9 1.0 1.0 1.0 1.1 1.2 1.0
Selfing 1.3 1.1 1.0 1.3 0.8 1.2 1.2 1.0 1.0 1.2 1.1
Reciprocal 1.0 1.0 1.1 1.1 1.0 1.0 1.1 1.0 1.1 019 1.0
Weight/nut(g) 1.9 2.1 2.3 2.5 2.2 2.3 2.3 2.6 2.6 33 2.4
Selfing 34 1.9 2.0 3.0 2.5 2.3 2.6 2.8 32 3.5 2.7
Reciprocal 2.2 2.2 2.7 2.5 2.1 2.4 2.4 2.8 2.6 2.3 2.4
Weight/nut(g) 0.8 1.1 1.2 1.2 1.1 1.1 1.1 1.2 1.1 1.4 1.1
Selfing 1.3 0.9 1.0 1.4 1.2 1.4 1.5 1.4 1.5 1.4 1.2
Reciprocal 1.0 1.0 1.3 1.1 1.0 1.1 1.0 1.2 1.3 1. 1.1
Kernel ratio(%) 457 493 495 465 50.2 47.1 492 46.1 430 244 46.9
Selfing 382 473 506 455 48,6 47.0 48.1 512 47.4  40.6 46.5
Reciprocal 468 48.5 48,1 46.8 46.1 466 480 443 48.6 48.4 47.2
Kernel yield/tree(g) 153.2 4422 435.0 412.1 302.8 374.6 375.2 507.0 2979 404.4 370.4
Selfing 50.6 204.8 2934 273.7 363.5 1643 64.9 340.0 439.9 695.1 289.0
Reciprocal 103.4 328.0 347.9 3569 409.1 310.1 360.7 635.1 301.5 429.5 358.2
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Table 3. Mean squares for some charactenstlcs of Corylus avellana in a complete dialle] cross.

Frultmg Perlca rp Welght Welght Kernel Kernel

Source of variation af rate thlckness /nut /kernel ratlo yield/tree
T T e as T e T e T T T

General combining ability 9 744,340 0.060 1.363 0.209 16.210  227239.623

* % * % * ok ¥k * % * %
Specific combining ability 45 153.040 0.038 0.219 0.054 8.885 107427.390

* % ** * % * %k * 2k * %
Reciprocal effect 45 98.776 0.031 0.215 0.049 10.673 39705.844
Error 198 1.628 0.002 0.008 0.006 2.282 2110,157

" **indicates significance at 1% level.

Table 4. General combining abilities for different varieties of Corylus avellana in a complete diallel

Cross
L. Fruiting Pericarp Weight Weight Kernel Kernel
Varieties . . .

rate thickness /nut /kernel fratio vield/tree
Mean effect 26.973  1.032° 2445  1.138 43175 355.381
g (Longfellow) -12.533 0.002 -0.268 -0.158 -0.809 -232.225
g, (Kara) 2.799 -(0.048 -0.310 -0.103 1.105 17.962
g3(Badem) 4.829 0.003 0.012 0.062 1.248 29.124
g4(Sivri) 1.095 0.098 0.113 0.044 -0.184 22.235
g (Sirri) 3.710 0.093 -0.293 -0.085 1317 3.627
ge(Tombul) 0.070 -0.045 -0.127 -0.055 0.013 -23.548
g4(Palaz) 4.835 0.013 -0.068 <.046 -0.430 -2.948
ga(Barcelona) 6.365 -0.017 0.262 0.107 -0.574 207.370
gq (Hukuken?) -7.242 0.033 0.227 0.090 -0.563 -48.563

g10(Hukuken3) -3.928 0.053 0.453 0.144 1124 26.965
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Table 5. The three good and three poor general combiners in general combining ability.

59

Kernel yield

Rank Fruiting Pericarp Weight Weight Kernel
rate thickness Inut /kernel ratio [tree
1 Barcelona Kara Hukuken 3 Hukuken 3 Sirri Barcelona
2 Palaz Tombul Barcelona Barcelona Badem Badem
3 Badem Barcelona Hukuken 2 Hukuken 3 Kara Hukuken 3
8 Hukuken 3 Hukuken 3 Longfellow Sirri Barcelona Tombul
9 Hukuken 2 Sirri Sirri Kara Longfellow Hukuken 2
10 Longfellow Sivri Kara Longfellow Hukuken 3 Longfellow

Table 6. Specific combining abilities for different cross combinations among the varieties of Corylus avellena
in a complete diallel cross.

Kernel

. Fruiting Pericarp Weight Weight Kernel .
Combinations rate thickness [nut /kernel ratio f::id/

Sy 6.150 0.268 1.492 0.478 -3.398 159.635
(Long. x Long.}

Si2 6.273 0.035 0.483 0.190 -0.717 134,631
(Long. x Kara)

Sis -0.636 -0.083 -0.188 -0.025 1.757 -5.797
(Long. x Badem)

Si4 0.832 -0.045 -0.190 -0.007 1.932 36.558
(Long. x Sivri)

Sis -7.,445 -0.020 -D.250 -0.179 -2.300 -61.050
(Long. x Sirri)

Sis -1.213 -0.218 -0.218 -0.059 1.532 -11.209
(Long. x Tombul)

Siv -9.294 -0.010 -0.458 -0.217 -0.892 -89.842
(Long. x Palaz)

Sis -6.560 0.020 0.128 0.013 -0.641 -211.027
(Long. x Barcelona)

Sto 8.148 0.120 -0.420 -0.154 1.165 87.773
{Long. x Hukuken2)

Si1o 3.745 -0.067 -0.313 -0.040 1.563 -15.672
(Long. x Hukuken 3)

S22 -8.515 0.168 0.075 -0.032 -1.956 -186.472
(Kara x Kara)

S23 7.432 0.017 -0.097 0.003 1.318 157.266
{Kara x Badem)

Sia 3.318 -0.095 -0.148 -0.062 -0.097 55.721
(Kara x Sivri)

Sas 0.056 -0.053 0.058 0.083 1.938 26.746
(Kara x Sirri)

S26 1.430 -0.018 0.542 0.370 2.208 129.705
(Kara x Tombul)

Sa4 5.305 0.007 -0.033 0.161 4.870 127.038
(Kara x Palaz)

Sas 9.478 0.037 -0.363 -0.192 -0.574 123.386
{Kara x Barcelona)

Sa9 -12.466 -0.047 -0.545 -0.342 -2.761 -286.114
(Kara x Hukuken 2)

S110 -12.312 -0.050 0.028 0.179 -4.048 -281.909

(Kara x Hukuken 3)
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L Fruiting Pericarp Weight Weight Kernel Kernel

Combinations X . yield/
rate thickness /nut [kernel ratio
tree

Si3 -3.681 -0.035 -(0.435 -0.229 -(0.308 -120.262
(Badem x Badem)

Saa 7.295 0.037 -0.620 -0.344 -1.691 2.326
(Badem x Sivri)

S3s -1.069 -0.188 -0.047 -0.032 -0.110 -37.515
(Badem x Sirri)

Sis 0.692 -0.037 -0.030 -0.062 -0.1005 4.026
(Badem x Tombul)

Saq 7.387 0.372 0.378 0.113 -1.464 164.626
{Badem x Palaz)

Sas 7.322 -0.182 0.482 0.276 0.864 352.408
(Badem x Barcelona)

S39 -17.080 0.118 0.250 0.260 2.738 -293.159
(Badem x Hukuken 2)

Sii0 -7.663 -0.018 0.307 0.040 -2.101 -223.92

(Badem x Hukuken 3)

Table 7. The three good and three poor specific combiners in specxflc combmmg abxh[y

Rank Fruiting Pericarp Welght Welght kernel Kernel vield
rate thickness /nut /kernel ratio [tree
1 Hukuken 2 x  Sivrix "7 Tongfellow x  Longfellow x  Kara x Hukuken 2 x
Hukuken 3 Barcelona Longfellow Longfellow Palaz Hukuken 3
2 Hukuken 2 x  Palaz x Sirri x Kara x Barcelona x Sivrix
Hukuken 2 Tombul Sirri Tombul Barcelona Barcelona
3 Hukuken 3 x  Longfellow x  Kara x Badem x Badem x Badem x
Hukuken 3 Tombul Tombul Barcelona Hukuken 2 Barcelona
53 Barcelona x Tombul x Longfellow x  Badem x Longfetlow x  Badem x
Barcelona Tombul Palaz Badem Longfellow Hukuken 2
54 Badem x Longfellow x  Kara x Kara x Kara x Barcelona x
Hukuken 2 Longfellow Hukuken 2 Hukuken 2 Hukuken 3 Hukuken 3
55 Longfellow x  Badem x Badem x Badem x Palaz x Barcelona x
Palaz Palaz . Sivri Sivri Hukuken 2 Barcelona
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Table 8. Ranks in speuﬁc combmmg ability for each of selfing.

Ranks
Selfing VFruiting Pericarp Weightv Weight Kernel Kernel yield/
rate thickness /nut ratio tree
Longfellow x 15 54 1T 53 8
Longfellow
Kara x Kara 46 48 24 31 46 45
Badem x Badem 39 21 53 30 39
Sivri x Sivri 43 34 12 30 41
Sirri x Sirri 37 19 2 5 44 28
Tombul x Tombul 45 53 4 22 25 43
Palaz x Palaz 55 44 2 8 12 51
Barcelona x 53 22 8 18 2 S5
Barcelona
Hukuken 2 x 2 9 10 9 15 6
Hukuken 2
Hukuken 3 x 3 38 26 41 4
Hukuken 3
Mean 34 34 19 19 30 32
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Table 9. Reciprocal effects of some characteristics of Corylus avellana in a complete diallel cross

Fruiting
rate

R12 -0.042
(Long. x kara)

R13 -12.893
(Long. x Badem)

R14 10.647
(Long. x Sivri)

R15 -2.712
(Long. x Sirri)

R16 -3.857
(Long. x Tombul)

R17 1.087
(Long. x Palay)

R18 -4.282
(Long. x Barcelona)

R19 9.737
(Long. x Hukuken 2)

R110 8.537
(Long x Hukuken 3)

R23 -4.410
(Kara x Badem)

R24 1.280
(Kara x Sivri)

R2S 4.188
(Kara x Sirri)

R26 7.055
(Kara x Tombul)

R27 -4.228
(Kara x Palaz)

R28 5.022
(Kara x Barcelona)

R29 -1.015
(Kara x Hukuken2)

R210 -2.778
(Kara x Hukuken3)

R34 11.172
(Badem x Sivri)

R35 14.767
(Badem x Sirri)

R36 9.157
(Badem x Tombul)

R37 -0.690
(Badem x Palaz)

R38 0.315
(Badem x Barcelona)

R39 0.63
{Badem x Hukuken2)

R310 10.203
(Badem x Hukuken3)

R45 8.567
(Sivri x Sirri)

R46 3.630

(Sivri x Tombul)

Pericarp
thickness

-0.083
0.050
-0.183
0.183
0.033
-0.033
-0.033
0.017
0.083
0.100
-0.083
0.067
0.183

0

0.033

- -0.183

0.083

-0.217

-0.050

-0.033

0.017

-0.067

0.050

0.033

Weight Weight Kernel Kernel yield/
/nut /kernel ratio tree
-0.350 -0.167 0.428 4.850
0 0.017 -0.585 -126.717
-0.400 -0.183 0.198 164.317
-0.133 -0.083 -0.853 -11.233
-0.367 -0.267 -2.868 -56.833
0.150 0.117 1.925 24.7
-0.067 0 0.738 -54.667

-0.083 -0.050 -0.555 145.1
-0.417 -0.250 -1.428 108.15
0.150 0.167 2423 83.900
-0.100 -0.017 0.787 8.133
0.100 0.067 0.255 147.117
-0.450 -0.283 -1.138 77.033
0.067 0.050 0.225 57.133
0.267 0.150 0.783 179.200
0.083 0.017 -0.563 -11.967
-0.883 -0.300 -0.118 -84,833
-0.150 -0.100 -1.035 63.333
-0.183 -0.083 0.153 203.483
-0.100 0.083 3.275 131.417
-0.067 -0.067 -0.767 1.750
-0.033 0.017 0.573 -151.417
-0.033 0.083 2.022 -11.45
-).783 -0.283 1.028 86.017
0.067 -0.067 -2.415 206.9
0.600 0.183 -1.935 150.083
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Fruiting  Pericarp Weight Weight Kernel Kernel yield/
rate thickness /nut [kernel ratio tree

R47 -8.663 0.033 0.017 -0.100 -2.560 -79.450
(Sivri x Palaz)

R48 6.763 4] 0.083 0.067 0.525 251.050
(Sivri x Barcelona)

R49 -0.037 0.033 -0.067 0.017 0.792 -7.183
(Sivri x Hukuken 2)

R410 -1.962 -0.250 -0.967 -0.183 4,583 -78.817
(Sivri x Hukuken3)

R56 0.558 0 0.033 0.660 2.130 -12.783
(Sirri x Tombul)

R57 -6.402 0.133 0.267 0.050 -2.3717 -25.850
(Sirri x Palaz)

R58 8.72 0.067 0.137 0.200 1.072 224.983
(Sivri x Barcelona)

RS9 -8.418 0.117 0.183 0.033 -1.207 -237.033
(Sirri x Hukuken2)

R510 10.720 -(0.383 -0.567 -0.183 2.725 96.000
(Sirri x Hukuken3)

R67 -9.577 0.250 -0.233 -0.217 -3.188 -140.417
(Tombul x Palaz)

R68 12.503 -0.017 0.233 0.100 -0.522 366.667
(Tombul x Barcelona)

R69 1.798 0 -0.467 -0.100 2.338 3.367
(Tombul x Hukuken?2)

R610 14.010 -0.267 -0.400 -0.033 2.368 276.200
{(Tombul x Hukuken3)

R78 1.450 -0.017 -0.267 -0.167 -1.038 -308.367
(Palaz x Barcelona)

R79 3.760 -0.100 0.133 0.433 8.088 64,133
(Palaz x Hukuken2)

R710 3.548 -0.200 -0.033 0.183 3.793 -0.500
(Palaz x Hukuken3)

R89 -8.245 -0.033 0.133 0.217 5.725 -155.383
(Barcelona x Hukuken?2)

R810 -0.993 0.050 -0.367 -0.100 1.258 -60.950
{Barcelona x Hukuken3)

R910 -1.312 -0.100 -0.233 -0.033 1.508 -157.300

(Hukuken? x Hukuken 3)
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Table 10. The three good and three poor combinations in reciprocal effects.

o BBIR GER

Ranks Fruiting Pericarp Weight Weight Kernel Kernel yield
rate thickness /nut /kernel ratio /tree
1 Sivrix Sivri x Longfellow x B LongfelloﬁwijKara X Palaz x
Hukuken2 Tombul Badem Barcelona Hukuken3 Hukuken3
2 Longfellow x  Kara x Sivri x Palaz Sivri x Badem x Badem x
Kara Barcelona Hukuken? Sirri Palaz
3 Badem x Sivri x Badem x Badem x Longfellow x  Tombul x
Barcelona Barcelona Hukuken2 Barcelona Sivri Hukuken?
Badem x Sivri -
TT43 m&ﬂ;@ x Tombul x Badem x Kara x Sirri x Tombul x
Badem Palaz Hukuken3 Hukuken3 Hukuken3 Hukuken3
44 Tombul x Tombul x Kara x Palaz x Barcelona x Palaz x
Hukuken3 Hukuken3 Hukuken3 Hukuken2 Hukuken? Barcelona
45 Badem x Sirri x Sivri x Sirri x Palaz x Tombul x
Sirri Hukuken3 Hukuk en3 Tombul Hukukenl. Barcelona

Table 11. Estxmated yield(kg) of kernel per hectare

Tombul Pa.laz

Female Longfellow Kara Badem Slvn Sun Bareelona Hukuken2 Hukuken3 Mean
Male 1 2 3 4 5 6 7 8 9 10

1 31.6 1739 519 165.1 188 375 30.5 67.6 146.9 1179 84.2

2 1280 3756 2846 2983 3238 3288 496.2 204 475 247.7

3 1834 2755 2828 269.2 3419 542.8 232 144.1 249.0

4 1711 3356 298.1 2536 673.4 425 72.8 257.2

5 2272 1889 190.6 504.2 127.1 255.3 2429

6 102.7 199.7 4779 98.2 326.7 2323

7 40.6 3855 1342 169.7 2075

8 2125 157.2 101.0 361.8

9 274.9 777.9 180.3

10 4344 244.7
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Table 12. Pollen trees selected in the specific combining ability for each of the seed trees.

65

Fruiting Pericarp Weight Wieght Kernel Kernel yield
Seed trees . .
rate thickness [nut [kernel ratio [tree
Longfellow Hukuken2 Tombul Longfellow Longfellow Sivri Longfeliow
Kara Badem Kara Kara Badem Kara
Barcelona Barcelona Hukuken3 Hukuken2
Kara Barcelona Sivri Tombul Tombul Palaz Badem
Badem Hukuken3 Longfellow Longfellow Tombul Longfellow
Badem Kara Sirri Barcelona Barcelona Hukuken2 Barcelona
Palaz Barcelona Palaz Hukuken?2 Badem Palaz
Kara
Sivri Barcelona Barcelona Sivri Hukuken?2 Hukuken2 Barcelona
Palaz Palaz Hukuken3 Sivri Longfellow Palaz
Hukuken2 Barcelona
Sirri Barcelona Tombul Sirri Kara Hukuken3 Barcelona
Palaz Badem Barcelona Sirri Tombul Sivri
Tombul Palaz Sirri Kara Kara Sirri Kara
Hukuken3 Longfellow Barcelona Tombul Kara Palaz
Sivri
Palaz Barcelona Sivri Badem Palaz Kara Barcelona
Badem Hukuken3 Hukuken3 Hukuken3 Tombul Badem
Barcelona Kara Sivri Badem Badem Barcelona Sivri
Palaz Badem Sirri Sivri Sivri Badem
Hukuken3
Hukuken2 Hukuken3 Tombul Badem Badem Sivri Hukuken3
Hukuken?2 Palaz Hukuken?2 Sivri Hukuken3 Hukuken?
Longfellow Palaz Longfellow
Hukuken3 Hukuken?2 Palaz Badem Hukuken?2 Hukuken? Hukuken2
Hukuken3 Hukuken2 Sivri Sivri Sivri Hukuken3
Longfeliow Tombul
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