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Abstract; In order to further explore the specific germplasm resources of walnuts in Sichuan,the indexes
were comprehensively analyzed including spicate of walnut three diameter value, single fruit weight, kernel
weight, kernel rate ,walnut shell thickness, crude fat and crude protein on the basis of the preliminary in-
vestigation spicate walnut germplasm resources, by means of principal component analysis and walnut
quality score. The results showed that (1) The cumulative variance contribution rate of principal compo-
nent 1 ~3 was 88.49% .3 principal components and their principal component functions were identified
for the main traits of spicate walnuts. The important principal components of each individual were calculat-
ed. (2) The evaluation function model of nut comprehensive characters was established ,and the principal
component comprehensive score of each individual was calculated. Then the comprehensive comparison
and ordination were made. The order of each individual was SQLG, HSZML, CTYM, PAXH, HSLH and
XJPX. (3) HSZML,HSLH and SQLG were selected as 3 superior individuals.
Key words; Spicate walnut, Superior individuals, Fruit appearance, Fruit quality, Principal component a-
nalysis
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Tab. 1 Quality evaluation standards of walnut nuts ( [ )
AT AL Appearance of fruit F{~ Seed kernel
Grading I T ATH SR =t BU=XES) T LS
score Ruit shape Fruit surface Shell seal Kernel color Kernel difficulty Plumpness Flavor
1 Uik (5) JetE (5) Y- (5) HH(8) 2 (8) et (4) T (4)
2 BOLH(3) BARF(4) Tt (6) 5 (6) T (3) FHHE(3)
3 BUIE(3) HBIRR(2) Bim(2) #(4) BHE(3) B (1)
4 ANdiIE (1) JR(T) # (1) (1)
s 5 5 5 8 8 4 4
o 15 24
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Tab. 2 Quality evaluation standards of walnut nuts ( II )
> W 5e )5 BE (mm) o N W) Inclusions
DS FHRE(e) ; (%) _____ b
Grading score Fruit weight Wal'nut shell Kernel rate HLARIG (% ) R ( /0.)
thickness Crude fat Crude protein
1 =12.0(8) <1.10(15) =60.0(28) =70.0(4) =18.0(6)
2 10.0 ~11.9(7) 1.11 ~1.30(13) 54.0-59.9(26) 66.5-69.9(3) 14.0 -17.9(5)
3 8.0~9.9(5) 1.31~1.50(10) 48.0-53.9(22) 63.0-66.4(2) 10.0 -13.9(4)
4 <7.9(2) =1.51(6) <47.9(16) <62.9(1) <9.9(2)
s 8 15 28 4 6
5/
oy 10
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Tab. 3 The common factor variance of the comprehensive

character of spicate walnut nuts

e SR it B
Number Characters of nuts Initial value value
1 =42 Three diameter value( cm) 1.000 0.929
2 P E Single fruit weight(g) 1.000 0.958
3 %1~ Kernel weight(g) 1.000 0.979
4 H{=# Kernel rate( % ) 1.000 0.932
5  #%5%JE Walnut shell thickness(cm) 1.000 0.751
6 HJE N Crude fat( % ) 1.000 0.934
7 H & Crude protein( % ) 1.000 0.712
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Tab. 4  Principal component variance contribution rate and cumulative variance contribution rate of the comprehensive character

of spicate walnut nuts

BRI (E

Initial feature value

Extraction sums of squared loadings

oA 25 -

Square sums of rotational loads

P AT - J5 A

T /4
Pjérff‘iil VDG Wi G-V S Wi T Ji Tk Bt Ur 22 simR
component Bt Variance Cumulative variance  iii} Variance Cumulative variance i} Variance ~Cumulative variance
Total contribution  contribution rate Total contribution  contribution rate Total contribution  contribution rate
rate( % ) (%) rate( % ) (%) rate( % ) (%)
1(Y,) 3.658 52.255 52.255 3.658 52.255 52.255 2.847 40. 668 40. 668
2(Y,) 1.893 27.041 79.295 1.893 27.041 79.295 1.696 24.231 64.898
3(Y;) 0. 644 9.199 88.495 0. 644 9.199 88.495 1.652 23.596 88.495
4(Y,) 0.425 6.070 94.565
5(Ys) 0.232 3.311 97.877
6(Ys) 0. 146 2.087 99.963
7(Y;) 0.003 0.037 100. 000
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Tab. 5  The composition matrix of the comprehensive &,k & PAXH sTE F A 3 18y H, XIPX £ 5,
character of spikes walnut nuts HYREHSZML( 3 7) . HEE4 PHEm 3 A E
RIS FHr L FRGr2 EMS3 N o N o g\ e
5 é%hfa%«ﬂt‘ Principal  Principal  Principal J&ﬁﬁ% n Fﬁk$ ’ ’ﬁf j‘ﬂﬂixﬂL% EEﬁEéj\'T‘EJ‘: ﬁ’fﬁlﬂ:ﬂ"f
Numbe ® : : S . L RYSETHGEN
- of nuts TN O TN GRSy SRR A PR T BRSO F =
1 i;ﬂ;iﬁiThree diameter value/X; 0.928 -0.059 -0.255 0. 5905Y| +0. 3056Y2 +0. 1039Y3 o %Eﬁ*ﬁ*&%ﬁ
2 A Single fruit weight/X, 0.924 0.318 -0.045 NNy N SE R TR A L 42 A FEL N
3 B~ Kemel weight/X, 0.909  0.254  0.297 PR £ Hf HIREAT eREBER T30 25 5 1307
4 H=% Kernel rate/X, 0.071  -0.217  0.938 FEXT & BRI THE P (W3R T) , AT 45 S 45 BRI
5 BFEPE Walnut shell thickness/X; 0,182 0.575  -0.622 4 SQLG HSZML .CTYM .PAXH HSLH .XJPX
6 FNERG Crude fat/ X, 0.138 0.931 -0.219
7 HIZE S Crude protein/X; — -0.498  -0.531  0.426 Ro FHREMERESEKEASED RYERE
Tab. 6 The component score coefficient matrix of the
BT F 2RI 21 S R, AR IR comprehensive character of spikes walnut nuts
5 " s e NS 22 JUITS FHIF L FWMI2 EMRS3
%t‘éz"tﬁgﬁkﬁ/{%ﬁ% &E&%E lzi ( m%% 6 ) ) %@’U‘&*JE i} ¥ (%%%a%jﬁ Principal Princ?ia] Principal
3 AR BRI Nl oo ot et copnen
_ 1 =1%1H Three diameter value/X, 0.447 -0.464 -0.331
Y, =0.447X, +0.318X, +0.302X, +0.017X, 2 BE Single fruit weight/X,  0.318 0.036 0.050
-0.037X5 -0. 193X, - 0. 100X, ; 3 ¥i{~ T Kernel weight/X, 0.302  0.152  0.318
4 1% Kernel rate/X, 0.017 0.244 0.706
Y, = - 0.464X, + 0.036X, + 0.152X, + 5 #%75J% Walnut shell thickness/X; —0.037 0.218  -0.262
_ 6 KRN Crude fat/X, -0.193  0.809  0.281
0.244X, + 0.218X;5 + 0.809X, 7 HIZE [ Crude protein/X, -0.100 -0.182  0.139
0. 182X, ;
x7 BREZMERGEERER TS
Tab. 7 The principal component score of the comprehensive character of spicate walnut nuts
o A1 A2 1y A3 1y Gy G
S l”” 7 b Principal component Principal component Principal component Comprehensive Comprehensive
ample number 1 score 2 score 3 score score rankin;
g
HSLH -0.5950 -0.3606 -0.1747 -0.4797 5
HSZML -0.1112 1.4631 0.7367 0.4580 2
CTYM 0. 1800 -0.3324 -1.1430 -0.1141 3
SQLG 1.8034 0.2177 -0.2115 1.1095 1
PAXH —-1.0301 0.6304 -0.3944 -0.4566 4
XJPX —-0.2470 -1.6182 1.1869 -0.5171 6
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Tab. 8 Comprehensive evaluation on the quality of spicate walnut nuts
A HET AP Appearance of fruit 111~ Seed kernel WBE REEE B MY Inclusions
Ranking of LT X e o — — " Fruit  Walnut shell Kernel J] :
princi}%al fr‘ﬂrfﬁ ];;[lm% gl%ﬁﬁi K{;r%sl ng;ﬁ%f;’ T AR weig}:t thicklness rate CmdLé fatCrude protein Seore R?jriilfi%ng
components  shape surface seal color  difficulty Plumpness Flavor (g) (mm) (%) (%) (%)
SQLG 5 5 5 6 8 3 3 8 13 22 3 4 85 3
HSZML 3 5 5 8 6 3 4 8 13 26 4 5 90 1
CTYM 5 5 5 6 6 1 3 7 13 22 3 5 81 4
PAXH 3 3 4 6 8 3 4 5 13 22 3 5 79 5
HSLH 5 5 5 8 8 3 4 7 13 22 3 5 88 2
XJPX 3 3 4 4 6 1 3 5 15 28 2 5 79 5
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