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the petiole length (1,) which were smaller between the populations. It showed that these two traits among populations

performance were unstable and vulnerable to the environment, 10 groups were divided into 4 types according to the

clustering of leaf shape index that conformity with the terrain. All showed that leaf shape were greatly influenced by the

environment, Principal component analysis showed that the former three of the biggest contribution rate were tip angle

(@) sleaf base angle(y),leaf length(L,),which showed these parameters play an important role in Xinjiang wild apple

phenotype classification and be the important indicator in phenotypic analysis of Malus sieversii.
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Table 1 The range and variance coefficient of single fruit weight in 7 cultivars of Juglans hopeiensis Hu
265 ‘REIE’ ‘WRE’ SR P A ‘IIPEE RIEEME’ Sl
Type ‘Da Guanmao’  “Mantian Xing’ “Pingguo Yuan’ *Sizuo Lou’ ¢ Shanxi Guanmao’ *Chengde Guanmao’ “Bai Shizi Tou’
BABLEE Single fruit weight/g 33.47 25. 95 26. 04 26. 91 22. 85 24.26 24.12
% Range/g 18.5 10.0 9.0 9.0 12.1 18.0 15.3
AR AL Variable coefficient/ % 18.39 12. 70 12.09 11.28 20. 98 19.23 20. 47

2.2 BIGER

2.2.1 RIERMEGE/ME k2 87 DERERk
T SRIE FE BN 22 B A8 S ZR BT 30 7 AN JBRAZ B A ol 2R
FEARRGESR AR, HIRIE T 1L 8L LB . Hop K
TEEIE RIBREE KN 1. 03, PUEER KR/ A 0. 91,
T A BRBR i P SO 18 B 22 /D B RARW R - 10
T < TR <SRRI EE < REE
W <<WRE < KEWR 5 R B /DB AR -

CEMITSR < EEAE <IN T E IR < RTEEE <
SR < WRE<KEW . HPKRER REL
BUORY B 22 FIAE S R B R KL 0 B4 0.29 em Fl
9. 9196 U N R B M 2RISR R4 51 0.25 em
73196, BLBI R IR AR B R R B A B R
B ZRENE R dh— BB e . HOARPRBE B Bl A 22
MRS R BB, AR R RIGFEE LR E,
T — BT

s 4E 3 3
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Table 2 The range and variance coefficient of fruit shape index in 7 cultivars of Juglans hopeiensis Hu
%5 ‘REE’ WRE’ CHRE’ © O e ‘ILFEEE FRIBEME Mt
Type ‘Da Guanmao’  “Mantian Xing’ “Pingguo Yuan’ *Sizuo Lou’ ¢ Shanxi Guanmao’ *Chengde Guanmao’ “Bai Shizi Tou’
#42 Longitudinal diameter/cm 4. 47 4.28 3.99 3. 86 4. 05 4.28 3.79
172 Transverse diameter/cm 4. 69 4.26 4.19 4. 25 4. 04 4.17 4,02
I B4 Fruit index 0.96 101 0.96 0.91 1.01 1.03 0. 94
%2 Range/cm 0.29 0.25 0.17 0.10 0.18 0.20 0.09
7 5 # 3 Variable coefficient/ % 9.91 7.31 5. 96 3.59 4. 66 5.82 3.49

2.2.2 ZRGBR MEMMEYE BERIW 7K
Rk A =R E R 25 BB S REOT AL T AR
P EARMEE R K, P REIE SRS ER KN
4.52 cm, ‘AP F3K B/ A 3. 95 em, 7 DIRRAZ B

P =AY AR 22 /DB AR Ul - SESR <7
B <WRE =T EIE < REE < 'Girk’<<
RTETIR A8 5 R B /NI R S « SRR <<
BERE <R E<KRE\E << WHEE < a7
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Table 3 The range and variance coefficient of mean diameter in 7 cultivars of Juglans hopeiensis Hu
%5 ‘KEE’ WRE’ HRE © Y RE AR ALFEEE’ FRIBEME Mt
Type ‘Da Guanmao’  ‘Mantian Xing’ ‘Pingguo Yuan’ ¢Sizuo Lou” ¢Shanxi Guanmao’ ‘Chengde Guanmao’  ‘Bai Shizi Tou”’
#\#% Longitudinal diameter/cm 4. 47 4.28 3.99 3.86 4.05 4. 28 3.79
% Transverse diameter/cm 4. 69 4.26 4.19 4. 25 4.04 4.17 4.02
flj#2 Side diameter/cm 4.39 4.10 4.12 4. 25 3.87 3. 89 4. 05
=#¥{H Average of three diameter/ cm 4,52 4,21 4,10 4,12 3.99 4,12 3.95
%% Range/cm 0. 83 0.74 0. 44 0. 55 0.74 0. 98 0. 84
AR SRR B Variable coefficient/ % 6.51 5.57 3.91 4.50 6.52 7.73 6.58
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Table 4 Nucleolus variance proportion and cumulative

variance proportion of main traits of Juglans hopeiensis Hu

E Y FALE FEFRE RRF TR

Principle Characteristic Relative variance Cumulative variance
component value contribution/ % contribution rate/ %
1 4. 165 69. 411 69. 411
2 1. 801 30. 024 99. 435

2.3.2 PREMES Bt ERUG AR E AT E R
KAMEB T HHRAEER AT EERE. REks
PR A AR ILR 5. 3R 5 3T 2 > RS
B bR B 3 35 20, 4y B K. Y, = 0. 671X, + 0. 996X, +
0. 86X; —0. 223X, 0. 979X; +0. 988X; ; Y, =0. 741X, +
0. 07X, —0. 494X, 40. 973X, 0. 203X; —0. 124X, , 451
FR BT S BRSO IE B RRE ) & D R
B R R R, S A R R R IR SR KD
MIZEaTErr: 5 2 EaH, BB B 5 M IEM R
fiE 1) B PR R TE A8 $, B S B2 R A IR SR 2R
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x5 FRAZ B R B T A B
Table 5 Loading matrix of Juglans hopeiensis Hu traits
ERA Pz i i RIBHH =RBE BRE
Principle component Longitudinal diameter X1  Transverse diameter X2  Side diameter X3 Fruit index X4 Average of three diameter X5  Single fruit weight X5
B4 1 Cornponent(Y1) 0.671 0. 996 0. 860 —0. 223 0. 979 0. 988
J%43 2 Component(Y3z) 0.741 0. 070 —0.494 0. 973 0. 203 —0.124

2.3.3 SEAMIPEER 7 A RRECBE A R IR ) R 4
B AR ILER 6, W R RS, 152 7
A BREAE A E B EME . AR ERSERHET,
AT ARG HAS R RRAZ G i B A PR A0 25 PR BRCRT 3
2 REE MY, (AR YO KR A TR,
LR BN B S BUAE IR AR RN T s AR E IR

Y, R HYOE KR ML E N WA EA]
MEZRH AR ERR B ITE. RIEEUE 2 4R
Sr{E. T LA R B I SR 25 PPAR (B A R iR R 5 iR
BRI R LS VR $8 B=0. 698Y; +0. 302Y,. MZETR
SHERSHET RIS, E IR R R R AP 2R S VR ERR =
6. 02, YK R TR R AR AR S TR ECH 0. 92,
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=6 TANREZRERMERRRNEEITMER
Table 6 Nut quality comprehensive evaluation results in 7 cultivars of Juglans hopeiensis Hu
At ERAME Y BRIOMENIESE Vi HE  DRAMEY. BREVITNER Yo HE IR R A TN E HEHS
C:lu' Principle component value Y1 Ranking Principle component value Y3 Ranking Comprehensive evaluation Comprehensive
tivars
evaluation number of nut size of Y1 evaluation number of nut shape of Yz value of nut quality ranking
¢ K'E g’ ‘Da Guanmao’ 8. 50 1 0.29 4 6.02 1
‘K&’ ‘Mantian Xing’ 0.71 2 1.41 2 0.92 2
‘3R’ Pingguo Yuan’ —0.59 4 —0.78 5 —0.65 5
¢ P 8% ¢ Sizuo Lou’ 0.54 3 —2.62 7 —0.41 3
‘I PE B ¢ Shanxi Guanmao’ —3.99 7 1.13 3 —2.44 6
¢ A48 B E” ¢ Chengde Guanmao’ —1.72 5 2.35 1 —0. 49 4
*FIIF 3k’ “Bai Shizi Tou’ —3.44 6 —1.78 6 —2.94 7

3 HZitHirig

T ARG dn i 32 B IR SR PR A 22 A St 2R Y
SR TR S R RN T T, IR R SR
0 R I 3 A SRR AL i ol AR B R A Y
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T R AR R 71X 2 DR & R A

R HRE W8 SR IE 48 B 22 A28 57 R R0 O i
K450 0.29 em F1 9. 9196 HU A WhRE ™ R =
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Nut Character Analysis of 7 Juglans hopeiensis Hu Cultivars

CHEN Meng-hua' ,JIN Li-xin' , WANG Yu-lian® ,ZHAQ Dan' , LI Bao-guo"? , ZHANG Xue-mei"*
(1. College of Forestry,Agricultural University of Hebei,Baoding, Hebei 07100032, Research Center for Walnut Engineering and Technology of
Hebei, Xingtai, Hebei 0540005 3. Forestry Bureau of Wen’an County, Langfang, Hebei 065800)

Abstract: In order to provide a theoretical basis for selecting merit cultivars of Juglans hopeiensis Hu. The main economic
characters were determined by principal component analysis,which included nut length,nut width,nut side diameter, fruit
shape index,mean diameter and average nut weight. And 7 cultivars of Juglans hopeiensis Hu were used as materials.
The results showed that, according to more than 85% of the cumulative variance proportion, the results proposed two
principal components and their function equations which reflected the main nut characters of J. hopeiensis Hu, the
variance proportions of Y; and Y, were 69. 411 and 30. 024, Y, mainly reflected the nut size, the principal component
values(Y;) of ‘Da Guanmao’ was the highest 8.5, the higher were ‘ Mantian Xing” and ¢ Sizuo Lou’, their principal
component values(Y;) were 0. 71 and 0. 54;Y, mainly reflected the nut shape, the principal component values(Y,) of
‘Chengde Guanmao’ was the highest 2. 35, the higher were ‘ Mantian Xing’ and ¢ Shanxi Guanmao’, their principal
component values(Y;) were 1. 41 and 1. 13.

Keywords . ] uglans hopeiensis Hu;nut character;principal component analysis
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