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Abstract: Juglans sigillata ‘Daliangshanziyi 2’ is a superior clone identified during a walnut germ-
plasm survey in Liangshan Prefecture, Sichuan Province. In 2006, a comprehensive germplasm survey
of Juglans sigillata was conducted across Liangshan Prefecture through road- transect surveys com-
bined with townships/village-level recommendations and grower nominations. After three-stage selec-
tion (preliminary, secondary, and final screening), the indigenous cultivar Daliangshan Ziyi No. 2 was
identified for its superior disease resistance, high-yield traits, and exceptional nut quality. Following
multi-year field observations, trait documentation, and data compilation, this genotype was designated
as an elite cultivar by the Sichuan Forest Cultivar Approval Committee in 2012. It was formally certi-
fied (Approval No.: Chuan S-SC-JS-007-2024) by the same committee in 2025. Tree vigor is strong
with a distinct main trunk. Branching capacity is vigorous, with branching angles exceeding 30 degrees.
One-year-old shoots are grey-brown, smooth, and glabrous, exhibiting short internodes. Terminal buds
are large and conical. Axillary buds are appressed, spherical, and densely covered with white pubes-
cence. Primary and accessory buds are distinctly separated. Leaves are odd-pinnately compound. Termi-

nal leaflets are often vestigial. Leaflets number is 7-13 (typically 9), broadly lanceolate in shape. Leaf
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base is elliptical; leaf apex is acuminate. Abaxial surfaces are glabrous. Petioles are nearly sessile. Nuts
are subglobose with slightly raised and tight sutures. Shells exhibit moderate pitting, intact structure,
and brown coloration. Average nut weight is 11.93 g, with longitudinal, transverse, and lateral diameters
of 31.98 mm, 29.83 mm, and 33.44 mm, respectively. Kernels are extracted whole or half. Kernel recov-
ery rate reaches 51.05%. Kernels contain 64.36% crude fat and 17.70% crude protein on average, with
plump pale-purple testa and a sweet flavor. In Dechang County, leaf emergence begins in mid-March,
with full expansion by late March. Male flowering occurs in late March, female flowering in early
April, and fruit maturity in late August. Leaf fall initiates in early November. The cultivar demonstrates
high fruit set (1-3 nuts per inflorescence), >50% fruiting shoots, and consistent annual bearing. Trees
exhibit vigorous growth and strong adaptability. The cultivation areas are recommended in southwest-
ern Sichuan at 800-2400 m elevation. Grafted trees bear fruit in 2—3 years after planting, reaching full
production in 5-6 years, and demonstrating early fruiting and high-yield potential. Orchards should be
established on sheltered, sunny gentle slopes with gradients under 15°. Implement land preparation with
planting hole dimensions of 1 mx1 mx1 m (LxWxD). Within a planting hole, apply 30-50 kg well-de-

composed farmyard manure and 1-2 kg formulated walnut fertilizer. Thoroughly mix amendments with

43 %

topsoil, and then backfill into the bottom of planting holes.
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Fig. 1 Full view of the parent tree of Juglans sigillata
‘Daliangshan Ziyi 2’
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Table 1 Baseline characteristics of regional trial sites
XA R 2 i W) g TEERE XA AT AR
Regional trial site Elevation/m Longitude/(°)  Latitude/(°)  Aspect Soil type Soil depth/cm  Plot area/hm’
18 E BRI BURSITA 54 1820~1870  102.24417899  27.50559575 Pk kR >60 1.00
Team 5, Daxiangping Village, Northwest  Yellow-brown
Mali Township, Dechang County aspect earths
15 B IR B A 9 4 1540~1580  102.14447680  27.34495720  ZRdb¥imm  #kE >60 0.67
Team 9, Honggqi Village, Badong Northeast Yellow earths
Township, Dechang County aspect
i RAVINEE A S tal o) 1480~1550  102.29835900  27.36735700  Fa [ TR >50 1.67

Qunyinggou Village, Xiaogao
Township, Dechang County

West aspect

Yellow-brown
earths
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Table 2 Nut morphological characteristics of Juglans sigillata ‘ Daliangshan Ziyi 2’ across regional trial sites

[X i £ Regional trial site

647 Index 1 B ELRRSRAER RIEA 5 41 18 8 B R AL 9+ THE BNE 2 B
Team 5, Daxiangping Village, Team 9, Hongqi Village, Badong Qunyinggou Village, Xiaogao
Mali Township, Dechang County Township, Dechang County Township, Dechang County

HSIIR Fruit shape JEERTE Subglobose JEERIE Subglobose JEERTE Subglobose

SR Surface texture At Rough At Rough At Rough

ZN 80 % Sculpturing density %% Dense 4% Dense 1% Dense

Z SR S% Sculpturing depth & Deep & Deep ¥R Deep

=4 Kernel color V3 Pale yellow V3 Pale yellow ¥ i Pale yellow

KUk Flavor Friif Sweet-aromatic Friif Sweet-aromatic Frifif Sweet-aromatic

P4 #EEE Internal fold texture Y63 Smooth Y63 Smooth Y61 Smooth

2\ Longitudinal septum J%1% Developed J%1% Developed %15 Developed

P4 i B 3 €74 Testa color ¥R 45 (5 Pale-purple R (5 Pale-purple R AL Pale-purple

1355 % Degree of fullness Y3 Full Y3 Full Y83 Full

#) 1% Longitudinal diameter/mm 31.59 32.92 31.44

f#1% Transverse diameter/mm 29.71 30.09 29.64

4% Lateral diameter/mm 35.63 36.15 31.53

M BT =P 32.33 33.05 30.87

The average of the three diameters: horizontal,
vertical, and lateral/mm

IR S Nut mass/g 12.00 12.10 11.70
A~ Jfi i Kernel mass/g 6.20 6.21 5.87
HUA=%E %) Ease of kernel extraction % Easy % Easy %) Basy
Hi1=% Kernel recovery/% 51.67 51.32 50.17
AR LR X Suture tightness % Tight % Tight % Tight
4445 2 JEL ¥ Suture thickness/mm 2.82 2.88 2.57
4% 4 2% 51 /¥ Suture height/mm 3.33 3.45 3.38
72 ELE Shell thickness/mm 1.38 1.47 1.51
YABE 5 2 Septum height/mm 21.80 20.41 19.75
YA JE I Septum thickness/mm 0.44 0.39 0.37
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Fig. 2 In-shell nuts and kernels of Juglans sigillata ‘Daliangshan Ziyi 2’
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Fig. 3 Morphological characteristics of the front and back
of the leaves of Juglans sigillata ‘ Daliangshan Ziyi 2’
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Table 3 Nut quality evaluation results of Juglans sigillata ‘ Daliangshan Ziyi 2’ across regional trial sites

Wi 8B EURRAEOR R BT 54t

18 B 2L R LL I 9 1 BB LN 2RI

E:ﬁ Max. Tearp S, Daxi.angping Village, Team 9,-Hongqi Village, Badong Qunyinggou Village, Xiaogao
Score Mali Township, Dechang County Township, Dechang County Township, Dechang County
AU Shell surface 5 3 3 3
A& Kernel mass 5 5 5 5
HUA=%E % Ease of kernel extraction 5 5 5 5
=4 Pellicle color 20 20 20 20
MU FERE Degree of fullness 15 15 15 15
JAU Flavor 15 15 15 15
5¢J5 Shell thickness 5 3 3 3
H{~ % Kernel recovery 15 5 5 5
b Oil content 15 10 10 10
41 Total 100 81 81 81

F4 KRLUER2SEAHTHER
Table 4 Scoring results for the high-yield potential of
Juglans sigillata ‘Daliangshan Ziyi 2’

VEorbRiE Wy WEEELL

J NS =)

W.A Grading Max. Observed 3

Trait .. Score
criteria score value

TERR =70 10 75 10

Flowering branch percentage/%

REER =60 10 58 8

Fruiting branch percentage/%

B ES =50 10 20 4

Lateral fruiting branch

percentage/%

AR =80 0 75 8

Fruit set percentage/%

KRR AR 2 =1.8 25 2.0 25

Avg. flowers per branch

R =1.6 35 1.7 35

Avg. fruits per branch

£ it Total - 100 - 90
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