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Breeding of Cold Resistant Walnut Superior Clones in Ludian County

LIU Jiao' , FAN Zhi-yuan'* , ZHAO Ting-song' , ZENG Qing-xian’, PAN Li', DU Chun-hua' ,ZOU Wei-lie' ,
YANG Jian-hua’ , ZHANG Shun-fen® , LI Shu-fang’ , CHEN Jing’, LI Peng’, RAO Shao-song’
(1. Yunnan Academy of Forestry, Kunming, Yunnan 650204, China;2. Ludian Forestry Bureau, Ludian, Yunnan 657100, China;
3. Yangbi Walnut Research Institute, Yangbi s Yunnan 672500, China)

Abstract ; Through original selection, multiple selection, and determinative selection, 40 excellent individu-
al trees were selected with the kernel percent of 50. 07% —68. 50%, shell thickness of 0. 60—1. 24 mm,
and the fat content of 65. 2% —72. 7%. Other features included full kernel with white, yellowish white,
grey white or light purple colour. The kernels were easily to be separated from the shells, the yields were
high, and the plants could resist cold in some extents. Through establishing clone test plantation, 20
clones of cold resistant walnut were selected, namely, Dianlu X004, Dianlu X006, Dianlu Z001, Dianlu
7003, Dianlu Z004, Dianlu Z007, Dianlu Z009, Dianlu Z012, Dianlu Z014, Dianlu Z015, Dianlu Z016, Di-
anlu 2064, Dianlu D001, Dianlu D002, Dianlu D003, Dianlu D004, Dianlu D005, Dianlu D006, Dianlu
D013 and Dianlu XJ001. The clones selected had the characteristics of earlier fruiting, high yield, and cold
resistance, which would provide the basis for the development of walnut industry in northeastern Yunnan.
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Table 1 Feeding plant of walnut division according to seed size
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Table 2 The economic traits of original selection plant
A ZARIME/ cm HBiTE /g " /g Mm%/ % 5¢J&/mm

AN 28 Bk A 2.85 8.28 4.66 56. 47 0.89
N 3.00 10.71 5.93 67.35 1.33
/M 2.37 5.22 3.11 46.76 0.57
R 49 bR TR 3.24 10.75 6.21 57.75 0. 84
SN ] 3.48 13.98 8.57 68. 50 1.21
/M 3.01 8.12 4.81 49.13 0.55
KAk 25 Bk SE 5 E 3.64 14. 67 7.70 52.67 0.98
IEPN:] 4.05 21. 21 10. 83 61.76 1.35
/M 3.38 11. 90 5.73 45.17 0.68
BERAZ AL 9 Bk SEH 3.22 11.16 5.97 57.03 0.92
R MH 3. 46 14. 28 7.42 62.73 1.24
/M 2.74 8.85 3.98 51.96 0.65
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Table 3 Comprehensive scores of cold resistant walnut breeding
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#JE /mm 10 <1.2 10 1.20~1. 80 8 1.9~2.0 5
AR/ % 10 =59 10 50. 0~58. 9 5 <50.0 3
i/ % 10 =65 10 55.0~64.9 8 <50.0 5
hiERE ) 10 10 a NIEFEfGH 0~2 a 10 10 a NIEFEfGHE 3~4 a 7 10 a HEEFRfEE 5 a L L 0
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Table 4 The economic traits, high-yield trait and cold-resistant capability of 40 superior plants of walnut tree
: il 3 TR 1 E 2 10a
gk oo BUEORL e B Rk TR AR mReR e epma 0
/(kg = m~%) /a /a
Em X001 YEBE 63.70 Mk Pl MW B 4l TGV, 41 0.66 71.0 0.27 5 3 82
A X002 EBE 54.28 5 W W Fai k. 0.82 71.8 0.31 6 4 78
A X003 i 57.69 Y Ci S A JC Tk L 4 0.90 71.7 0.31 5 3 75
EE X004  JREE 59.90 WS A M o TRk 0.70 68. 4 0.39 2 0 97
A X005  ¥BE 51.16 5 W B LTk 4 0.94 69. 4 0.40 1 0 85
A X006 MR 65.47 5 KE B 4l TGV, 41 0. 60 69.0 0.50 1 0 95
M X007  WEE 58.05 5 W M ol TR 1.03 69. 4 0.33 3 2 85
HE X008 K 54.53 5 S i B JC vk 4 0.96 66.9 0.29 5 3 75
T X009 K 55.37 5 WE O ol oIk, 40 1.33 70. 2 0.32 1 0 88
HE X010 ik 51. 16 5 KE - ol TR L 4 1.11 69.8 0.34 2 1 89
W& X011 HBE  56.86 5 W L F T, 20 0.94 65. 4 0.26 4 2 84
£ 7001 IR 63. 29 5 M W Fai oYk il 0.73 71.3 0.41 1 0 96
A 2002 HBE  58.58 Y gE B TR v L 4 1. 00 70. 2 0.33 3 2 80
WA 7003 W 59.06 5 KE S Fr i Tk . 0 0. 81 68. 4 0.37 1 0 94
P 2004 FRRE 55.29 MREB A W Faimmwk. 4 0.85 70.9 0.50 1 0 94
M 7006 RBEE  65.56 5 R B R P 0.67 71.5 0. 40 3 2 85
W 7007 WREE 56.87 B WA ik Fr ol oI . 4 0.92 69.8 0.42 2 1 92
T 2008 HREE  64.49 5 KE T 4l e 4n 0.78 71.6 0.39 2 0 90
T 7009 R 54.70 5 8| o 1 A TC IR 2 1.03 70. 3 0.35 1 0 91
HE 2010 K 63.08 5 kE 7 4l TG, 4l 0. 81 70. 2 0. 30 5 3 81
M 7011 R 50. 96 5 HE O M TG R R 0.98 69.5 0.37 4 2 84
W Z012 HBE 59.99 5 =R Froli JCImR vk . am 0.87 71.4 0.35 2 0 95
W& 7013 HBE  57.58 5 W i T T L 40 0.84 71.4 0.34 6 4 76
EE 2014 W 51.82 WL k% M 4l TR . A 0.75 70. 6 0.49 1 0 92
W 7015 B 59.33 #hEH  EA W ol oIk . 40 0.95 66.7 0.38 1 0 96
W 7016 TREE 68.50  MRE BWH W B 4l TGV, 41 0.65 71.2 0.35 3 1 94
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W DO0T  FE 54.56 Wby KB MW Fr i T, 1.24 69. 8 0. 36 2 0 92
HEE D002 PR 50.54 WL EE WW O FLiTWek. 4l 101 67.6 0.43 1 0 93
4 D003 B 50. 07 5 & s EFECEW . A 0.89 72.6 0. 30 2 1 91
HE D004 K 56.54 Wh M 1o 1 T4l TG 4l 1. 10 65.5 0.33 1 0 91
WA D05 i 61.26 %  EH MK Fr ol I 4 0.68 72.7 0.41 2 1 96
WA D13 51.20 5 H iUkt Fr ol JC I L A0 1. 00 71.1 0. 54 2 0 91
WA XJ001 B 60.61 M5 A MUl T 2l G 4n 0.90 67.7 0.40 2 0 93
Hm XJ002 iR 51.96 5 WEH O Fr ol TR L 40 1.23 71.3 0.32 2 0 87
Hm X025 ik 58.18  Mk&  #H O WK T 4l oV L 4l 0.61 65.2 0.29 1 1 90
& 7061 bW 57.96 5 wWH o ik Fr ol Tk 0 0.82 67.4 0.31 5 3 77
W 7064 EW 64.60 5 KE - Fr i Tk . 0 0.72 69.8 0.35 2 1 96
& D008 R  51.06 5 W OB EETTCE k.40 1.23 66.9 0.37 2 1 83
M2 D006 iR 50. 73 Vi WE o T A 0.92 69. 1 0.39 1 0 91
A 7273 /i3 64.40  BE  WE WK T i, 4 0.83 69.7 0. 30 1 0 86
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Table 5 The growth results of superior plants clone test plantation of the year 2012 in Ludian County
AR B (3 BRSE34) 25 JL A
PR T HE 5
" /m 56 I / m? T4 /cm 25 R B/ PR 25 0 BB/ A B BT 3 40 B/ A
HE 7273 3.2 3.78 4.5 3 68 2.3
H& 7001 3.5 4.06 4.8 3 45 2.2
A& XJ001 2.9 4.42 5.1 2 324 2.5
HA& 7004 3.1 4. 38 5.2 3 58 2.2
A& 7015 2.6 3. 88 4.5 2 43 2.3
HE 7012 3.0 4.13 4.9 2 46 2.2
HAE 7013 3.0 4,32 4.8 3 36 2.2
JHAE 7009 3.1 4. 10 4.4 1 21 2.3
HE 2008 2.8 3.58 4.6 2 48 2.6
HE 7016 2.5 3.54 4.6 1 12 2.4
A D001 3.3 3.71 4.2 2 47 2.3
A D005 3.3 4. 87 5.8 3 56 2.4
HAE X004 2.7 3. 50 4.3 3 165 2.2
HE D013 3.4 4.54 5.7 2 35 2.3
JEH4 D006 3.4 4.33 5.0 3 55 2.4
JE £ 7003 2.9 4,24 5.1 1 24 2.1
& X006 2.8 3.68 5.2 3 41 2.1
HA& X007 2.6 3.65 4.6 3 85 2.6
HAE X018 2.4 3. 44 4.3 3 24 2.3
HE 7014 3.0 4.41 5.0 3 47 2.2
A D002 3.1 4.68 4.9 2 22 2.5
A& D003 2.8 3.98 4.3 3 34 2.2
JH A D004 3.2 4. 34 4.5 2 27 2.3
WL 7064 2.4 3.56 4.7 2 42 2.1
HE 7007 2.7 3.78 5.8 3 28 2.4
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Table 6 Kernel quality of superior clone plantations in 2012 year

e S N WE W R o R i I
bR B i/ijcif BIZN HAL AN /g p % PR BE i W5 =1 g Bk Jmm
& 2273 3.35 mEEE gl BE 11,70 7.33 0 62.65 iRfk T #5 W W FaisueE.dn o 0.87
A 7001 3.65  GEimBUER L. W 13.55 8.22  60.66 iBfk 4N/ 5 EHE Uik FHLAILE. 41 0.99
& XJo0l  3.37 I Bk RiZe A% Jew 12,70 0 7.39 0 58.19 Bk HKBR ML e W F4ME.4n 101
A 2004 3.50 [5] k TEoe.E WK 9.22  5.12  55.53 iRfk 4K MkE WA W Faiow. 4n 0.92
W 2015 3.22 [ Bk L g RR 9.96  5.65  56.73 Bk 4URT ML WA W FLLEE.4 0.98
A 7012 3.44 5 Bk Tge, 7 WBE 11.45  6.54  57.12 Kik HIE OB KA MW mALLE.40 0.95
HEG 2013 3,20 mBER AL AR 8.79 4.82  54.84 iBMk BFE 5 @A KAEWE FLICH.41 0.89
HEG 2009 3,12 FmBIER RS, KR 11,01 5.94 53,95 Kk 4N 4 & W Aol 1,05
W Z008  3.45  MREIER RYZE.E 0 WK 13.15 0 792 60.23 BAk HE 5 KA WEE FLEE.40 0.98
2016 3.52 [ 35k b LE R 13.10 8.71  66.49 iBfk 4K WL EE W AFECEE.4 0.77
W D00l 3.82 i [ 3k L R 14.91 7.98 53.52 Mk 4m B KA Wik FACH .M 1.20
A D005 3.77 mEEk Rz K 12,62 7.19  56.97 iBfb 4 WY wH MWW F4i@E.4n o 0.78
W X004 2,79 [ Bk g4 WK 6.74  3.82 56.68 iBfk HU WL #EE W FHLTE.4 0.76
EHE D013 3.62 BER sl BK 1314 6.83 51,98 Bfk KW MEH A W FLICI. 41 1,16
EE D006 3.60  KmBEEK .4 /33 13.77 7.20 52.29 iRk 4% 5 WA MWW FEIEE.460 0.90
W 7003 3.22  ERBEER bR K 8.79  4.75 54,04 Bk 4R & KA MWW FLLEW®E.41 0.88
WA X006 2.98 BB . A WK 9.01 5.30  58.82 Bk 4Nm kH KO ek FLTW.AN 0.65
HE X007 3.29  KmBEER  RZE.E OEB 13.81  7.27 52,64 Bk HKFR 5 @ KW F4ACE.4 111
FA X018 2.98  mmBER LA K 8.52  4.64  54.46 Bk HFE ML G MW FEE®.4 0 1.03
HE 2014 3.51 EER  fEsE.d WM 12.35 6.39  51.74 B4k 4 WL HE W F4iTE®E.4n o o.81
HE D002 4.07  mBEER ZEHLAER W 17.71 0 9.03  50.99 Bk 4UR WEH EE Wi FLiE.4 1,06
W D003 3.92 BBk WL AR R 14.59 7.31 50.10 Bk FFE 5 & s AETCE. A 0.93
W D004 3.63 i 15 Bk =4 WEE 15.01 8.21 54.70 Bk FEROOH &] R Frai . 1.12
W 7064 3.33 5 £k ZL A Je 9.03 5,63 62.35 B HEFT 5 KH Muwk FLLCE.40 0.88
& 7007 3.71  EmBIER sl WBE 13.62  7.56  55.51 BAk 4R MRS WP MW FATR.40 1.03
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