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Nut Characteristics of Walnut Hybrids (Juglans spp.)
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Abstract - The purpose of this study was to applicate fundamental data for breeding new cultivar through selection of
superior individuals and to investigate its nut characteristics in walnut hybrids. Selection of superior individuals with
good nut qualities including high nut weight NWT, >13g) and percentage of weight relative to total weight of nut
(PWR, >50%) was carried out and then 4 promising individuals (Sansung 4 X Concord-8, Concord X Sansung1, Concord
x Sansung4 and McKinster X Punghan1) were selected by quantitative characters. Especially width of pad of suture was
main factor in selection of nut with high PWR (percentage of weight relative to total weight of nut). In addition, kernel
length showed high correlation with kernel and nut weight. Thickness of septem (TOP) also had an effect on ease of
kernel removal (EKR). In qualitative characters, there is a great difference among the individuals and cross combinations
as well as showed simultaneously various characteristics in the same individual.
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Table 1. List of fruited cross combinations of total artificial hybridization in this study
Year Cross combination Nufrnl:?tza()f Year Cross combination Nl}frrfllieegof
seed parent pollen parent individual Seed parent pollen parent individual
1982 Lake Sanchon3 3 1986 Mckinster Punghan3 2
” Mckinster Sanchon3 5 ” Concord Punghanl 1
1983 Lake Sanchon4 3 " Concord Punghan3 2
” Mckinster Sanchon4 1 ” Concord Punghan4 4
” Concord Sanchon4 2 1987 Lake Daebu3 2
1984 Lake Sanchonl 4 " Lake Kwangduk 2
” Lake Sanchon2 5 “ Mckinster Daebu3 2
” Lake Daebul 4 ” Mckinster Sangchon5 1
” Mckinster Sanchonl 2 ” Mckinster Kwangduk3 1
” Mckinster Sanchon2 1 1988 Lake Sansung4 1
” Mckinster Daebul 3 ” Mckinster Sansungl 1
” Concord Sanchon1 2 ” Mckinster Sansung3 1
” Concord Sanchon2 1 " Concord Sansungl 1
” Condord Daebul 4 " Concord Sansung4 4
” Sansung4 Lake 3 ” Concord Mupung3 4
” Sansung4 Mckinster 4 ” Concord Mupungb 3
” Sansung4 Concord 4 1989 Mckinster Mupung?2 2
1986 Lake Punghanl 1 o Mckinster Mupung4 3
” Lake Punghan3 1 ” Mckinster Mupung7 3
" Lake Punghan4 2 1990 Mckinster Mupung8 1
” McKinster Punghanl 6 ” Mckinster Daebu2 1
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Table 2. List of examined 22 characters and its abbreviations in this study

Number of Abbre Number of Abbre
Character criteria viation Character criteria viation
nut size(nut length/nut width ratio) 5 NTS prominence of apical tip 3 PAT
nut length* - NLG position of pad on suture 3 RPS
nut width* - NWD prominence of pad on suture 3 PPS
nut thickness* - NTK width of pad on suture 3 WPS
nut weight* - NWT thickness of shell 4 TOS
shape in longitudinal section thickness of septem 3 TOP
through suture 8 SLT
shape in longitudinal section ease of kernel removal 4 EKR
perpendicular to suture 9 SLP
shape in cross section 3 SCS intensity of ground color 4 1GC
index of roundness 5 IOR kernel size(kernel length) 5 KLG
shape of base perpendicular to suture 4 SBS percentage of weight relative to
; 5 PWR
total weight of nut
shape of apex perpendicular to suture 4 SAP kernel weight* - KWT
* additional characters which were not demonstrated in drafted walnut TG (test guideline) of UPOV
Table 3. Correlations among nut quantitative characteristics of walnut hybrids
NWD* NTK NTS NWT PWR TOS WPS PPS IOR KLG TOP
NLG 05599 04668~ 07267" 0.7287° 00374 02724~ 04406" 03788  09153" 0.8147" -0.0231
NWD 0.8109" -0.1560"  0.6299" 0.0799" 00338 02585 034177 08067 057527 -00703
NTK -0.1138"  0.6206" 00259 00844~ 03272 026757 075757 04448" 00456
NTS 03486" -0.1014" 03019 03016" 0.1720" 04166 05062" 00257
NWT 00163 04338 04746" 03459"  0.7958" 07576  0.0613"
PWR 02387 -0.1909" 00642  -00350  0.1420" -0.0923"
TOS 03236" 0.1270"  02116" 02416  0.1796"
WPS 0.1101"  04636™ 03210"  0.1247"
PPS 03923 03690  0.0088
IOR 07719 00332
KLG -0.0459
*,** Significant at 5% and 1% level, respectively.
see Table 2.
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Fig. 1. Nut characteristics of first selected individuals in fruiting 42 hybrid combinations.

A: Ss4 X Co-2, B: Ss4 X Co-8, C: Cox Ss44, D: Co xPhl1-2, E: CoxPh44, F: La X Ss2-6, G: La X Ph3-2, H: Mc X Sc4-2, I: Mc X Phl-1, J: Mc X
Ph1-3,K: Mc x Ph3-3,L: Mc X Sc1-3.
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Table 4. Quantitative nut characteristics of promising individuals selected with both NWT and PWR firstly

Combination* NLG" NWD NITK NTS NWT KWT PWR TOS WPS PPS IOR KLG TOP
Ss4 xCo 2 3745 3616 3431 104 1402bcc 720  51.29cd 140 410 265 094 2982 034
Ss4 x Co 8 3778 3640 3808 104 1530a 833  5402bc 139 401 289 099 3046 024
CoxSs4 1" 3989 3775 3851 106 14.35d 812  5646b 138 414 242 096 3292 021
Co X Ss4 4 3864 3437 3671 112 1342bc¢ 792 5901a 132 408 281 092 3105 0.19
CoxPhl 2 3905 3406 3761 115 1440abc 722  50.15d 165 422 315 092 2920 0.14
CoxPhd 1° 3552 3459 3663 103 1353bc 707 5200bcd 169 426 305 100 2707 0.19
LaxS82 6 3581 3618 3735 099 1333bc 696 5207bed 150 441 291 103 2825 0.16
LaxPh3 2 3459 3544 3425 098 14.19abc 7.19 50.63d 159 408 305 101 2859 056
Mc X Sed 2 3487 3468 3613 101 1308cd 698  5344bcd 151 443 222 102 2980 0.17
Mc X Phl 1" 4216 3338 3432 127 1538a 769  50.12d 159 440 306 080 3212 030
Mc xPhl 3 3995 3635 3696 110 1340bc 707 5262bcd 148 438 311 092 3068 020
Mc X Ph3 3 4317 3412 3556 127 1467ab 748  5094d 168 587 326 081 3115 021
Mc X Scl 3 3612 3499 3503 103 1354bc 680 5040d 169 435 28 097 3051 022

*Ss: Sansung, Co: Concord, La: Lake, Mc: McKinster, Ph: Punghan, Sc: Sangchon.

® see Table 2.
¢ Duncan's multiple range test (DMRT) at 0.05% level.
* Promising individuals selected by yield secondly.
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Table 5. Qualitative nut characteristics of promising individuals selected with both NT and PWR

Combinatior _ SLT' SLP SCS SBS SAP PAT RPS EKR
SséxCo 2 cc20)F Cgt((lgl)) cc(20) 1d(20) ;%91)) Iﬁ(%)) 2/3(20) df20)
Ss4xCo 8  cc(9) cc(9) cc(9) (9) ea(9) Wk(9) 2/309) md(9)
CoxSsé 1  cc20) cc(20) cc(20) E(ﬁ)) 1c(20) V:}fé(lgl)) 2/3(20) V:S((gl))
CoxSsé 4  cc(20) cc(20) co(20) ;:((191)) rd(20) I:(f((lzg) 21//32((153) an((lg))
Coxpul 2 ) s cc(20) (©(20) ol mden)  2300) sy
CoxPhd 1 Ct‘;((lgl)) Ct;f(lg)l)) cc(20) ;?591)) 5%91)) I:(i(fl)) 2/13(20) es(20)
Lixser 6 @) b(20) cc(18) t¢(20) t¢(20) wk(11) 23(27) all(1)

ov(9) ta(9) ol(11) ea() wd(9) md(18) (1) ve(29)

LaxPh3 2 cc(9) Cccc((191)) cc(9) :zg; ea(9) wk(9) 2/3(9) vd(9)
I " S S ST
McxPhl 1 et(20) e1(20) et(20) cn(20) cn(20) I;t‘?g)) 2;?1((164)1) V:S((lgl))
TR R R U
McxPh3 3 oit((f{) ;Z% et(20) ;1‘2(191)) cn(20) rsrt‘fg)) 251((19;) md(20)
w3 T w50

*,*see Table 1 and Table 2.

< o¢: circular, ta: triangular, bo: broad ovate, ov: ovate, bt: broad trapezium, tp: trapezium, be: broad elliptic, et: elliptic, cd: cordate, ol: oblate, cn: cuneate, rd: rounded, tc:
truncate, ea: emarginate, wk: weak, md: medium, st:strong, 1/2: on uppor half of nut, 2/3: on uppor 2/3 of nut, all: on whole length, ve: very easy, es: easy, df: difficult,
vd: very difficult.

() Number of observed individual.
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