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Genetic Diversity Analysis of Fruit Characters in Germplasm Resources of Juglans regia
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Abstract
sources Garden of Shandong Institute of Pomology were taken as the research object. The main quantitative characters such as diameter, longitudinal

( Shandong Instituite of Pomology, Key Laboratory for Fruit Biotechnology
[ Objective ] To study the genetic diversity of Juglans regia fruit. [ Method ]53 Juglans regia nuts in national Juglans regia Germplasm Re-

diameter, lateral diameter, dry fruit weight, kernel weight, kernel yield and shell thickness were measured. [ Result]The weight of 53 Juglans regia
nuts was 7.953 —20.719 g, the kernel weight was 4.854 —9.866 g, the kernel yield was 39.15% —71.57% , the transverse diameter was 27.725 —
39.463 mm, the longitudinal diameter was 31.835 —48.223 mm, the side diameter was 31. 157 —41.435 mm, and the shell thickness was 0.564 —
1.794 mm. Among them, the kernel weight, dry fruit weight and shell thickness have relatively high coefficient of variation at 14.19% , 18.51% and

22.13% , respectively. [ Conclusion]The genetic diversity of walnut resources was rich, and the kernel weight, fruit weight and shell thickness can be

used as important reference indexes for the selection of Juglans regia varieties.
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Table 1 Nut characteristic of Juglans regia tree

T TRHE TR TR SCRRE RH W%
T8 S Transverse diameter Longitudinal Side diameter Dried fruit Shell Kernel Shelling
No. Varieties of dried fruit diameter of dried of dried fruit . thickness weight percentage
mm fruit // mm mm weight //'g mm g %
1 R 1 5 31.778 37.571 34.621 10.975 0.767 7.034 64.09
2 wE1 5 36. 100 45.161 37.843 17.101 1.553 8.365 48.92
3 wmE2 5 33.824 37.873 33.434 13.765 1.221 7.663 55.67
4 WIE2 5 31.717 38.277 31.663 13.414 1.404 7.409 55.23
5 Ey A= 33.625 40.390 34.987 15.917 1.625 7.717 48.48
6 I3 5 37.046 39.137 36.651 17. 666 1.752 7.776 44.02
7 LA 35.558 37.942 38.501 14.204 1.182 8.450 59.49
8 HE25 33.130 31.835 33.913 12.623 1.199 7.264 57.55
9 +3R 34.514 36.825 35.768 12.479 1.261 6.586 52.78
10 LR ASY 5 33.011 33.874 34.602 11.255 0.847 6.593 58.58
11 12 -1 35.433 37.013 36.270 14.752 1.333 8.104 54.93
12 ZI 33.562 48.223 32.055 14.538 1.513 6.918 47.59
13 EErE 31.969 36.230 35.510 12. 646 1.463 6.076 48.05
14 B110 35.463 39.023 35.638 16.203 1.567 8.522 52.60
15 B76 35.341 39.880 35.819 14.647 1.271 7.972 54.43
16 A19 33.611 35.033 34.893 13.625 1. 146 7.554 55.44
17 £ 55 35.496 35.049 38.014 15.049 1.276 7.429 49.37
18 746 35.040 33.346 35.902 12.899 1.157 7.270 56.36
19 il 32.343 34.111 33.716 10. 667 0.918 6.303 59.09
20 HARES 5 33.855 36.767 34.846 12.553 1.213 6.600 52.58
21 HH 33.710 37.329 33.182 16.579 1.794 6.490 39.15
22 fLin 15 31.240 36.307 32.465 10.020 0.856 6.710 66.97
23 KA 31.827 40.418 32.881 14.267 1.264 7.793 54.62
24 e 15 33.469 39.770 36.256 13.544 1.035 8.192 60. 48
25 Tl %5 36.316 44.783 38.697 18.301 1.625 7.993 43.68
26 THE2 5 38.463 47.928 41.435 20.719 1.747 8.713 42.05
27 FBoE 36.034 38.193 36.838 15.916 1.301 8.671 54.48
28 i 33.335 38.322 34. 636 11.397 1.280 5.767 50. 60
29 “aRls 5 39.463 45.745 40.493 19.767 1.482 9. 866 49.91
30 1N 32.633 34. 806 34.493 11.524 0.946 6.741 58.50
31 “aRm7 5 33.817 40.309 34.614 14.258 1.095 8.409 58.98
32 w6 5 33.706 39.926 36.207 16.033 1.416 8.839 55.13
33 THE3 5 32.544 36.682 35.495 14.212 1.720 6.989 49.18
34 TH4 5 31.308 32.202 31.847 8.029 0.673 5.116 63.72
35 w3 s 31.738 38.554 34.088 11.047 1.322 5.718 51.76
36 a9 = 32.873 42.837 34.750 14.518 1.656 7.630 52.56
37 wha 27.725 33.611 31.157 7.953 0.564 5.692 71.57
38 9 31.624 36.491 31.262 10. 385 1.115 5.665 54.55
39 HAE3 S 34.776 39.889 37.973 14.993 1.255 8.071 53.83
40 Fikk 1 5 32.552 37.748 32.598 12.258 1.138 7.529 61.42
41 ik 3 5 35.266 41.687 37.651 13.764 1.210 8.382 60.90
42 a5l 5 32.618 37.028 33.913 12.017 1.215 6.551 54.51
43 SRR 31.868 37.989 32.770 10.910 1.381 5.841 53.54
44 W4 5 35. 066 39.331 35.198 14.073 1.250 7.818 55.55
45 %55 31.754 39.893 33.824 12.895 1.587 6.381 49.48
46 RS 5 34.201 42.885 35.147 14.624 1.148 7.843 53.63
47 Mg 15 31.973 35.297 33.697 12. 150 1.079 7.577 62.36
48 iR 30. 466 36.369 32.431 11.542 1.490 4.854 42.06
49 B 32.494 42.400 32.231 13.166 1.266 8.361 63.50
50 F T 33.667 38.788 37.219 13.282 0.799 8.377 63.07
51 EE 33.006 37.318 33.181 13.098 1.262 6.777 51.74
52 w5 32.670 38.288 33.520 11.595 0.938 6.870 59.25
53 otk 33.951 34.234 36.586 12.944 1.479 6.824 52.72
F2 BREHEMRNTRAFE
Table 2 Variation characteristics of quantitative characters in nuts
Bt iz e . W% FJE

PRI bR Transverse Longitudinal Side diameter Dji:eiﬁf%it Kerifi;wi;i ht Shelling Shell
Index diameter of diameter of of dried fruit . met weig percentage thickness

dried fruit //mm dried fruit // mm mm weight// g J %o mm
F% KB Maximum 39.463 48.223 41.435 20.719 9. 866 71.570 1.794
#5/ME Minimum 27.725 31.835 31.157 7.953 4.854 39.150 0.564
2 Range 11.738 16.388 10.278 12.766 5.012 32.420 1.230
SEY{E Average 33.597 38.432 34.970 13.561 7.295 54.540 1.265
#rifEZE Standard deviation 1.992 3.590 2.241 2.510 1.035 6.417 0.280
A5 2 Z K Coefficient of variation // % 5.93 9.34 6.41 18.51 14.19 11.77 22.13

(FT#% 143 )
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Table 3 Effect of micro-pressure on adsorption property of activated carbons

. . SV F JE 5 1% BfH{E Methylene blue UL BfHE Todine
5 N H 2%
Th AL ] R Yield /% adsorption value// mg/g adsorption value // mg/g
Activation — - — X — -
time //h WUE ) TS W] TeHET) Ty JeH Ty
Micro pressure No pressure Micro pressure No pressure Micro pressure No pressure
2 25.65 21.53 60 75 902 1148
20.84 14.35 135 270 1215 1520
16.51 8.26 210 330 1 480 1750
SE 2008,25(5) :459 —464.

(1] B85 5. SR S SEARI M. JU5 4% Tk bkt
2010.

(2] AR, ZABABR. TEPEARIN RO : HAERF RN AR M.
P R, 2002.

[3] KIM Y J,LEE B J,SUEZAKI H,et al. Preparation and characterization of
bamboo-based activated carbons as electrode materials for electric double
layer capacitors [J]. Carbon,2006,44(8) :1592 - 1595.

[4] PASTOR-VILLEGAS J,DURAN-VALLE C J. Pore structure of activated
carbons prepared by carbon dioxide and steam activation at different tem-
peratures from extracted rockrose[ J]. Carbon,2002,40(3) :397 —402.

[5] ZHOU L,YAO J H,WANG Y et al. Estimation of pore size distribution by
C02 adsorption and its application in physical activation of precursors[J].
Chinese J Chem Eng,2000,8(3) :279 —282.

(6] ZEERE, Wit ARt AP e RE () ] R L kR,
2009,10(10) :45 - 50.

(7] T8k, XUACR, GireEi. A TR FR T PR 5T S0 7R PRI ST IR
[J]. A= ks TAE,2011,45(2) ;51 - 55.

(8] UEE, BH&ETT, £ A=W st e [T ]. (e TS TA2,

[9] HPEMAV RIS DAL T AR R 7572 A
FRHELAIMITE : GB/T 12496.8—1999[ S 1. b5t : FREFrvfEH i, 2000.

[10] FREMRHSE b TRT. AT s 7592 7 H AL ISR (E
7€ :GB/T 12496. 10—1999[ S ]. Jb 57 : Fh EbrifizHH et ,2000.

[11] FRERREERF BT S: TALRFSeRT. AR s K G2 : GB/ T
13803.2—1999[ S . b7 : Hh ks i, 2000.

[12] 2225 Mok T2 M. duat: FR R H R, 2002. )

[13] BRI RSB AP T 2% M. J05: R EMRL S R,
1983.

[14] Mo BROCT, 275, % IR A= i [E e PRI e r e L) ]
KPHRE A4 ,2007,28(10) 1152 - 1157.

[15] FIERE, SR FEMERIS M IR S B A FT e [ . R A
R,2008,14(5) :48 —52.

[16] Ff=. i sl SR R S E (A BRI Y [ D] K K
TP TR ,2007.

[17] DM, T SO R0, 585 0 AP TR G P e ) e A R
A RRRENI [ ). R4 ,2005,30(3 ) :353 - 358.

(EE% 137 W)

2.3.4 SR ZREME, 53 MR R BRRERLESR N
27.725 ~39.463 mm, Fe Il MF LA, Em R HERS
Fo H RS MR R bR o T A A IR SRR SRR AR 1Y
IR Y%, <28.3 mm, 5 1. 89% ;2 4%,28.3 ~
30.7 mm, /5 1.89% ;3 4%,30.7 ~34.1 mm, /5§ 64. 15% ;4 4%,
34.1~36.5 mm, /5 26.41% ;5 %%, >36.5 mm, ;5 5.66% .
2.3.5 RIYRZHAME, 53 MEME R BRLSLHREHE
4 31.835 ~48.223 mm, Al MR FE 2 5, e i FZ
Wo HR R SECE R R G o T A e IR SRR SR 1
ISR 1 9%, <32.4 mm, 5 3.77% ;2 9%,32.4 ~36.9,
5 30.19% ;3 9%,36.9 ~43. 1 mm, [ 56.61% ;4 %% ,43. 1 ~
47.6 mm, 15 5.66% ;5 %, >47.6 mm, 5 3.77% .

2.3.6 BB, 53 MEREE R R SR TG
31,157 ~41.435 mm, A MFAEA: , B i T s 2
Fo HIRFECE MR AR bR o v A e R SRR SR
ISR 1 9%, <30.5 mm, (5 0% ;2 4%,30.5 ~33.2 mm,
i 24.53% 33 9%,33.2 ~37.0 mm, [ 58.49% ;4 %% ,37.0 ~
39.7 mm, 5 13.21% ;5 %%, >39.7 mm, /% 3.77% .

2.3.7 REREZFMESN . 53 MEMRRIERTIEN
0.564 ~1.794 mm, F AR RS AIEAS , S AP AR, IR
SRBCE MR ZR Gbr oE T A 76 R SRS R 4 A AR R, 1
%%, <0.82 mm, /Y 7.55% ;2 %%,0.82 ~0.98 mm, ;5 9.43% ;3
2%.,0.98 ~ 1.22 mm, [} 24. 53% ;4 4¢,1.22 ~ 1. 38 mm,

24.53% ;5 2%, >1.38 mm, & 33.96% ,
3 g 5iTie
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