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Table 1 Basic situation of materials
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number site /A seedling habitat
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Table 2 Main phenotypic characteristics of walnut germplasm resources
ECL B/ME BXE FHE [ AR R
Indicators Min Max Mean Standard deviation Variable coefficient/ %

R E KK Development branch length/cm 8.82 62. 88 27.7303 13. 48433 48.63
5 16] - #)K BE The average length of internode/cm 1.78 9. 00 4.7513 2.04348 43.01
PR Fruit weight/g 4. 90 20. 38 11. 2494 3.13217 27.84
SR BRI Suture tightness 1. 00 3.00 2. 9300 0. 30200 10. 31
1% 5% 8 Shell thickness/ mm 0. 25 2. 44 1. 3440 0. 41541 30. 91
#\ 12 Longitudinal diameter/cm 2.83 5. 50 3. 9808 0. 55046 13. 83
#5712 Transverse diameter/cm 2. 65 3.99 3. 2566 0. 27876 8.56
4%4% Seam diameter/cm 2.66 4.02 3.2532 0. 27365 8.41
21 Nucleolus exposed 1. 00 3.00 1. 0500 0. 30700 29. 28
BA=HE S Take nucleolus easy or difficulty 1. 00 3.00 1. 8700 0. 75700 40. 50
H4~# Walnut kernel rate 0. 28 0. 89 0. 4821 0. 08542 17.72
A B Degree of nucleolus plump 1.00 3.00 1. 3500 0. 64900 48.26
IR BIEAR 5] B Nutsevenly traits degree 1. 00 3.00 2. 5000 0. 57000 22.81
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Table 3 Phenotype traits of walnut germplasm from different areas
X REBKE RILRSEl S S BRE LR B iR w2
Areas Development branch length/cm  The average length of internode/cm  Fruit weight/g Suture tightness Shell thickness/mm  Longitudinal diameter/cm
L, Jianzha 20. 24%9. 96 3.23+1.29 12.34%1.19 3.000. 00 1.3140. 34 4.1740. 39
4L Hualong 25.58412. 57 4.97+1. 81 13.31+1. 30 3.0040. 00 1. 4840. 70 4.15+0. 32
14t Xuehua 17.21+£7. 07 3.58+0.92 10. 00+2. 84 2.7340. 64 1. 1740. 58 3.87+0.55
FE Guide 23.41410.73 3.90+1.70 10. 55+3. 93 3.0040. 00 1. 4540. 41 4.04+0. 71
IR#ER Ledu 32.83410. 98 5.90+1. 80 12.23+3.35 3.0040. 00 1. 4640. 41 4.00+0. 41
A1 Minhe 32.50415. 56 5.4142. 25 11.05+3. 16 2.9140. 29 1. 2940. 29 3.89+0. 59
= b ¥ b S e
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Table 3-1 Phenotype traits of walnut germplasm from different areas
X i ey 2 A BA-XE 5 A A R IR SRR 5T BE
Areas Transverse diameter/cm Seam diameter/cm Nucleolus exposed Take nucleolus easy or difficulty Walnut kernel rate Degree of nucleolus plump Nuts evenly traits degree
2R3 Jianzha 3.13+0.11 3.21+0.22 1. 004-0. 00 2.0040. 53 0.47+0. 04 1. 2540. 71 2.63+0.51
4L Hualong 3.40+0.13 3.32+0.16 1. 004-0. 00 1. 8340.75 0.48+0. 06 1. 6741.03 2.33+0.51
1&4L Xunhua 3.22+0.29 3.23+0.32 1. 3640. 81 2.0940. 83 0.53+0.16 1. 6440. 92 2.45+0.68
F A Guide 3.15+0. 36 3.19+0. 30 1. 004-0. 00 1. 9340. 88 0.43+0. 09 1. 2040. 56 2.53+0.52
IR#ER Ledu 3.43+0.31 3.37+0.32 1. 004-0. 00 1. 824+0. 87 0.47+0. 05 1. 0940. 30 2.64+0.51
R F1 Minhe 3.26740.25 3.2440. 26 1. 00+0. 00 1.76+0. 71 0.51740. 06 1. 36+0. 55 2.45740. 62
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Table 4 Variation coefficient of phenotypic traits of walnut germplasm from different regions
AR S ¥ Variable coefficient/ %
PR REMK  WEK BRE N BB w2 G gy g2 BB BIOCHES HR A1 RIS
Areas Development Length of  Fruit R Shell  Longitudinal Transverse ~ Seam  Nucleolus Take nucleolus ~ Walnut Degree of Nuts evenly
branch length internode  weight Suture thickness diameter ~ diameter diameter  exposed easy or Difficulty kernel rate nucleolus plump traits degree
2%, Jianzha 49, 21 39. 94 9. 64 0. 00 25. 95 9. 35 3.51 6. 85 0. 00 26. 50 8.51 56. 80 19. 39
4L Hualong 49, 14 36.42 9.77 0. 00 47. 30 7.71 3. 82 4. 82 0. 00 40. 98 12.50 61. 68 21. 89
14t Xunhua 41. 08 25.70 28.40 23.44 49, 57 14. 21 9. 01 9.91 59. 56 39.71 30. 19 56. 10 27.76
F A Guide 45. 84 43.59 37.25 0. 00 28.28 18.32 11.43 9. 40 0. 00 45. 60 20. 93 46. 67 20. 55
IR#ER Ledu 33.65 30. 51 27.39 0. 00 28.08 10. 25 9. 04 9.50 0. 00 47. 80 10. 64 27.52 19. 32
A1 Minhe 47. 88 41. 59 28. 60 9.97 22.48 15.17 7.67 8.02 0. 00 40. 34 11.76 40. 44 25.31

2.3 AR XM EREFHRIER 8 2t
IR ERRE HEPFE KRR E SR RER
B RE R R AR RS
R MBRRE  RFRIG S E 13 EBL TR
BAREEAT M AT RS R IR 5. BT 4 A RO HRE

EERTF 1, B Z TR L4 96. 359%6 , FHIX 4 4
TR B T Rk 13 T E E AR 96. 359 % HI{E A, A
I, ATHHEET 4 A RS 1 SIS A R 2R A A48 PR
PEM 47 KRR 2 A AR

x5 FER S5 AR £ Tk =
Table 5 Eigenvalues and cumulative variance proportion from PCA
5 FHER HETTHRE Rt 2 TkE
Numbers Characteristic root Variance contribution rate/ % Cumulative variance contribution rate/ %
1 5.597 43.05 43. 050
2 4,425 34. 04 77.086
3 1. 332 10. 244 87.328
4 1.174 9. 034 96. 359
5 0.473 3. 644 100. 000
6 2. 846E-16 2. 14E-15 100. 000
7 1. 641E-16 1. 24E-15 100. 000
8 9. 358E-17 7.19E-16 100. 000
9 4. 721E-17 3. 63E-16 100. 000
10 —4. 348E-17 —3. 34E-16 100. 000
11 —2.076E-16 —1.59E-15 100. 000
12 —4. 055E-16 —3.11E-15 100. 000
13 —4. 306E-16 —3. 314E-15 100. 000

RIER 6 F R EREN R 2R HETHET 5 —E
JOT BOHE P G5 R AR ER IRAL S LR RN B 1L 5 5
TR R R AR ORI R AR AR SR VR
558 = A O HE P 45 R AU L AN JRAL AR R O
A B 5 585 VU 3 B3 ) HE P 45 R D AL e L B R FL A

U IRER R 2 R R B HR I 45 2R R AL AR R
B EAL SRR RN, e S AS T LUK BT, IR 4L X 4%
BEZR SR R BUR AT . XGRS B PRIRIE AR R
W25 RARIT , R B U T 07 EE R 257 X
BRI A 25 R R LU BT SE 1.
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Table 6 Scorse of principal component and comprehensive scores in different areas
R F R84 B 45 Principal component scores and rankings
Aveas F1 He4 F2 He4 F3 H4 F4 He4 F He4
s F1 Rank F2 Rank F3 Rank F4 Rank F Rank
R4, Jianzha 2.72 2 2.55 2 0. 31 3 0.36 3 2.18 1
4L Hualong —0.92 4 —1.23 4 1. 20 1 1. 68 1 —0. 56 3
14t Xunhua —3.30 6 2.73 1 —0. 30 5 —0.38 4 —0.58 4
P Guide 0. 02 3 —1.52 5 —2.10 6 0.54 2 —0.70 5
R Ledu 2.75 1 —0. 55 3 0.13 4 —0.88 5 0. 96 2
R #1 Minhe —1.27 5 —1.97 6 0.77 2 —1.32 6 —1.30 6
2.4 RIR= XA RS R GAMERRE R RIPR S B 13 T EBEL TR

IR ERRE HEPFE KRR E SR RER
B RE R R AR RS
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Fig. 1 Result of cluster analysis in 6 walnut distributed areas

Research on the Phenotypic Diversity of Walnut Germplasm Resources in Qinghai

WEI Hai-bin,ZHU Chun-yun, LIU Xiao-li,GU Wen-yi
(Forestry Science Research Institute of Qinghai Province, Xining, Qinghai 810016)

Abstract : Phenotypic diversity of walnut germplasm resources were investigated from main characters through variation
analysis, clustering analysis and principal component analysis based on 152 superior trees from 6 cities/counties in
Qinghai. The results showed that, variation coefficients of many economic indicators, such as fruit weight, nuclear shell
thickness, kernel situation,take the kernel were difficult,nucleolus plumpness was in a relative high level. Consequently,
those could be considered as reference guides in walnut variety breeding. The variation extent of all walnut characters was
the greatest in Xunhua area among all 6 walnut growing areas, where the genetic diversity showed great abundance. In
general ,the walnut from Jianzha area was ranked first in the 6 walnut areas;the result from cluster analysis showed that
the 6 walnut areas could be clustered into 3 classes when the distance was 5. Different geographical location, climate and
rainfall conditions leaded to walnut phenotypic variation degree different,richness of genetic diversity.

Keywords : walnut ; germplasm resources ; phenotypic diversity; Qinghai province
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