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Breeding report of a new walnut cultivar Nongheduanzhi

GAO Peng, SHI Gaochuan, LI Xiayuan, WU Yanxia, WANG Qi, TIAN Xin"
(Pomology Institute, Shanxi Agricultural university, Taiyuan 030031, Shanxi, China)

Abstract: Nongheduanzhi is an excellent new walnut (Juglans regia L.) variety selected from the seed-
ling population of Fenyang-mian walnut. The nut was oblong with smooth shell surface and the suture lin-
eis tightly combined. The average single fruit mass was 16.5 g. The average of longitudinal diameter,
transverse diameter and lateral diameter of nuts were 39.32 mm. The shell thickness was 1.08 mm. The
whole kernel could be taken out, and the kernel rate was 57.3%. The fat content in the kernel was 55.0%,
the crude protein content was 20.0%; the sugar content was 2.34%; the starch content was 1.52%. The
kernel was full, light in color, strong in flavor. In the central region of Shanxi Province, budbreak occured
in the end of March and beginning of April; the female flower bloomed in the beginning of April; the
male flower bloomed in the middle April, the nut matured in the early to mid-September, and leaves fall
at the beginning of November. The variety in Shanxi, following extensive multi-sites and multi- genera-
tion grafting, exhibited stable performance characteristics. These characteristics included moderate tree
vigor, a pronounced advantage in branch apices, shorter branch internodes, a high sprouting rate, and a
relatively weak branching force. Additionally, the rate of fruiting from lateral buds was elevated, contrib-
uting to a high overall fruiting rate and robust productivity. This variety was officially recognized by the
Forestry Variety Validation Committee of the Shanxi Province Forestry and Grassland Bureau on January
22,2024. According to the regional test and production trial planting, it was preliminarily believed that it
could be planted in Jinzhong and southern areas of Shanxi Province and similar climate regions.

Key words: Walnut; New cultivar, Nongheduanzhi

Wbk (Juglans regia L.) A% AP EL (Juglandace- Y FhAE , JCILAE L3 B o E R R X, 2 IR
ae) kg (Juglans ) V&M Fe AR o Aaa ), 45 1 7% IR PP R AR 22 55 A ]
i, PP R R, B G A R E K MR AE Ll PG 3R 35 0 A& A, AT iz, b E
BERMER @SB EN .. BHCERENR, E&RITE M, BRI A E AR 4047, 24 1 2 N

Yio#s HEA :2024-10-08 ¥ HH1:2024-12-08
EEWE « (1764 R E K& IR B 00T H 7 IR (202201140601027-5) 5 th PG4 K AP & Fp LA2TH (YZGC054)
{EZ T Mg, 55, W ELRH 70 01, N AR B P 5551 7 . E-mail: 745155807@qq.com

*JB{51E®& Author for correspondence. E-mail:23777618@qq.com



678 3 i)

{: Ha24

4

ik 60 B AZMR RS AR T 1300 hm?, ZE AL B
U BH B T B 27, U ML I AL
IR E N E K AR S e L P ALk
(10 R A 7 o A A T R S [l N SR B 17 A 4K
M e, BUAR 2022 4F , Bk A 77 2 TR 20 JT to

AT 4 K B8 B Ak T A IR R, T3 X ik
SRS R B 3R EH A% G i e o 2 V8 RN A A T4
SRMSC, A5 Tk B 65 Ji A W o R PRI AR bk ot P oA i
& R I T R R SR 1 B AR RAL A
FEE T 5K BRI AZ Bk it Pt R0 A% Bk Y 2 T 3 8 ) 75 3K
A FITAZAR P it R R ™

1 EF&E

1.1 EBB#

FRE B ATAZ A = Ml e 8 5 R AR DA B 1L v
B HARE R IR TR B L Nk E B
Fr e W R =427 19 35 mm LA B, S50 IE, SR DG
1, FEIEIE T, 5 B s P, A Bk, R SR
A, AR 50% LA b 5515, 5 =E /=, ik
R . TR P . )8 | mm Ay, 86244,
HRE, LECR A SR
1.2 ®BIRE

IRFTAEAL X 250 AR T B2 IR WA 5 IR A T
H, 2011 FE LR EW i m Ede = 2 A KA
IR I — R 25 b R, A R e m A A O 5, Bk T
B B 2 3 1, B ) Th S5 55 s O 28 SR 2R v
AL LA SE PRI BB . YR BERR T A
FIR , REACA T 37 W S 1093 BH 45 A% 8k 5 £ F b R 3R
SESE, Gy BT, PR s A DU 557 Fe A% Ak
(1 2348, T 2001 475 S el 55 s 7%, J5 R I R 4 7 LA
HEE D,

Bl 1 R
Fig. 1 The female parent of Nongheduanzhi
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Fig. 2 Field cultivation performance of Nongheduanzhi
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Fig. 3 Female flowers of Nongheduanzhi
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Fig. 4 Compound leaf morphology of Nongheduanzh
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Fig. 5 Nut character of Nongheduanzhi
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Table 1 Comparison of nut economic characters among Nongheduanzhi and control Daihui, Xiangling
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S Single . Average 4428 Thickness A TR RLS L ;

. . Fruit Kernel 5 Kernel Lipid Protein
Cultivar fruit value of three Sulure of shell/ Fullness Flavor
shape . rate/% Kernel color content/% content/%

mass/g diameter/mm mm
BAZIERL 16.5 KEE 393 ES 1.08 573 % M A 55.0 20.0
Nongheduanzhi Long circle Tightness Easy Plump Light Luscious
[y 115 131p]7 34.6 % 1.03 567 & MW ik it 54.0 20.1
Daihui Circle Tightness Easy Plump Light Luscious
A 9.2 lalli7 26.1 £y 1.02 541 5 MW ik A 56.0 19.0
Xiangling Circle Tightness Easy Plump Light Luscious
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Table 2 Comparison ofnut biological characters between Nongheduanzhi and control cultivar

/NF 20 cm B R N . ELEA BB T ) 2R
e o om0 e BIRIIHE BRI B SEsE e
A A IR Shoot  Internode  Base Tip RHIE of the accountsr}fl'or the
Cultivar (tb_c' HH HEAER length/  length/ roughness/ roughness/ Sharpness
Mixed bud Male flower . em m em medullary - percentage of
number number core/cm  xylem/%
A% HE A Nongheduanzhi 6.3 25 18.7 2.58 1.49 0.78 0.52 0.54 40.5
15 Daihui 5.2 2.1 25.8 2.46 1.58 0.73 0.46 0.57 41.2
¥4 Xiangling 4.6 2.7 19.6 3.46 1.29 0.58 0.45 0.47 39.2
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Table 3 Main fruiting traits of walnut with
Nongheduanzhi and control cultivar
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BAGIERL 1:4 95 75 2.0 92.3
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[y 1:3 90 70 1.8 89.3
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T 1:45 85 60 1.4 88.5
Xiangling
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Table 4 Observation on germination and florescence of Nongheduanzhi (Pomology Institute)

S MELE Female flower 1€ Male flower
o FWRM g S e e KW Wi - KA
. Germination . Foliage First Full Lat First € Lat
Cultivar . dehiscence B st u ate st Full bloom ate
period period period flowering bloom flowering flowering eriod flowering

period period period period p period
RALFIRL 03-20 03-28 04-03 04-05 04-08 04-11 04-11 04-14 04-16
Nongheduanzhi
A3 Daihui 03-22 03-31 04-05 04-13 04-15 04-18 04-07 04-09 04-12
¥ Xiangling 03-21 03-31 04-05 04-13 04-15 04-18 04-07 04-10 04-12
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Table 5 Unit price of green fruits in mid to late July of the

past five years (Yuan-kg")

A7 Year
s Cultivar

2018 2019 2020 2021 2022

K% 46 A% Nongheduanzhi - 3.8 3.4 3.6 3.6 3.8
{85 #% Daihui 32 3.0 2.8 2.4 2.6
7 ¥ Xiangling 33 3.1 2.8 24 2.6
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33 ELERMmT

AR AN ISHE R VE N W fl . AR
TR Rl G 2 LA A 421,
34 EREH

K 1.5~2.0 m KT #%AH , 0.8~1.0 m /= & 2 T
BT R DG ECE BB 2T o 5~T A E RS VR
HEF , Bt G0 B B, A 1A) BEAE 30~40 ecm 22 [7] . LLFE 4y
FIRCRON N, LRI ZE 8N 32, E 2125008
L
3.5 TREKEE

FLRE CUJE A HLAE N 3, B SRS 2078 R
N o AR, SR 10~20 kg e Bk, 4T 5 I 20~
40 kg BE", 5 FL IR 40~80 kge MR 'o HIFHEAE : LUK
RACIE R o BRAETFAERT f5 & 18— ks 45 5 0H



682 3 L)

S 4

42 3%

REFETFAETT J5 « F 8 K B HARAE A% 0 4% 38 it — K.
LR A A it AT RO A7 R BUIE 50 g = Bk A R0 53
BRAE 30 g R s 45 SRAT B3 47 Jith A R 4 1 LR
150 g ¥k A3 BB/ BT A4 80 g =Mk 45 Rk Wit
SRt UK B RNIE 200~500 g= kK, A R0 43 A
150~300 g+ ¥k, H R #FIE 150~250 gk

VEE 7N SN B, A4 A 0 1 I 7K B AR AR 75 7K
BRE, VF 53 KR E, 4 il 2 0 2 AT ARG
TSR K IARNTE I 5 o
3.6 HHEMRA

By v6 0 S B W N L SRA BIe T
Bl o %MK S Bl EAR U I B, N 9 R R
(RO I 0 5 A KA 2, SR R ZE Wi it A B 5 77 R
GG BRI [ 93D o R
3.7 EEMESEE

76 1L P8 R 103 8~15 °C, LA I >150 d, %
K 400~800 mm , ¥4k 450~1200 m , 5 [ 8 i % >
2000 h P, 138 pHAE N 6.5~8.0 HIHh X 35 A] A Jie

4 NSRS o

W& rh R B T 32 (AN W 5 Jee S TR A Ak it
I i 52 Mo i R 22 7 Al B 25 R SR/
WrAs BRZ I KA 5 SN R SR A A A S AR
Al I AROR A2 AL £ X MRS (R, T TRl
IR BE R 2R T 523U, A 5 22, A AR AR T
G R TE R o BRI, AL AR o RO (2
= i R pRE A P AT B

ARZH B G A TEIRIE R ARk &, 5 H Al
PG ERA AR LT 1S JE S O R
e, ERAEETTIK B et B0 (3 TRl T aEAT 45 2
EAE . A =R IR, FE s, LR

FROL R o PRl AAZ R AT A R AL AR =27
M B e A BF RaE , Real2 H T e 4 B
TR E N TR X

S22 3 Hk References:

(1] 3R, SR, o E Ak A B Bt IR (M. Jb 5 o B ARl Al
#k,2011:29-31.
PEI Dong, LU Xinzheng. Walnut germplasm resources in
China[M]. Beijing: China Forestry Publishing House, 2011 : 29-
31.

(2] ZEhEs, o AR B RS AR TR AL BRRIER . AR
Mo dn i iz 4 57 (3], [ 2054, 2015, 42(8): 1619-1620.
LI Haoxian, CAO Shangyin, XUE Hui, ZHAO Diguang, NIU
Juan, ZHANG Fuhong, CHEN Lina. A new fresh-eating walnut
cultivar ‘Zhonghe 4’[J]. Acta Horticulturae Sinica,2015,42(8):
1619-1620.

[3]1  ZEOCOC, MRGHa, 8807, W2 28, 7Kk, 3281 L SRR EHEIIE R
BRI AR 2024, 41(10):2091-2105.
LI Wenwen, CHEN Jinyan, CAI Hu, PAN Xuejun, ZHANG
Wene, PENG lJian. Research progress on flower development of
Juglandaceae plants[J]. Journal of Fruit Science, 2024, 41(10):
2091-2105.

[41  FE LRI AR ATE T KNP, 5k Sl AR i R B
1S I B[], R4 2024,41(5):1023-1026.
XIN Guo, XU Li, ZHU Jianchao, REN Zhiyong, ZHENG
Xiaoping, ZHANG Bo. Breeding report of a new high-oil-con-
tent walnut cultivar Long Bofeng No. 1[J]. Journal of Fruit Sci-
ence,2024,41(5):1023-1026.

[5]1 4R#UL KI5 MR, E5t57 . AR MR BT b b BCF T B ik
H 9] A E R, 2017(4): 68-69.
XU Ying, ZHANG Meiyong, XIANG Kun, WANG Guifang.
Breeding of new walnut cultivar ‘Qiuxiang’ avoiding late
frost [J]. China Fruits,2017(4): 68-69.

[6] SKEMH, I Bk IM]. bt o R R kL, 20182 235-
238.
ZHANG Zhihua, PEI Dong. Walnut science[M]. Beijing: China
Agriculture Press,2018:235-238.



