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Breeding report of a new black walnut variety BH06
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Abstract: BHO6 is a new variety of black walnut selected from the Xinjiang black walnut seedlings by
natural hybridization among the eastern black walnuts from Nebraska, USA, which were originally in-
troduced from Henan Province. In 1993, Xinjiang Academy of Forestry Sciences introduced eastern
black walnut seeds from the U.S. for the first time, carried out seedling and planting, and completed the
introductory acclimatization cycle by flowering and fruiting in the fourth year. In 2001, we introduced
six one-year-old grafted seedlings of eastern black walnut cultivars on Persian walnut rootstocks from
the National Black Walnut Breeding Demonstration Base in Henan Province, and planted them respec-
tively in the southern Xinjiang Forestry Academy of Sciences (XFAS) Jia Mu Experimental Station and
the northern Xinjiang Forestry Academy of Sciences Manas Experimental Station, showing good dem-
onstration effects. In 2016, this species passed the variety certification by Xinjiang Forest Tree Variety
Certification Committee and was named “Xinjiang Black Walnut”. On the basis of this variety certifica-
tion, BHO6 black walnut was selected and bred as an excellent protective timber forest type. This vari-
ety has a straight central leader, vigorous growth, obvious apical dominance and small branching angle.
The annual branches are brownish green, the biennial branches are light brown, and the triennial branch-
es are brown. Leaves are odd pinnately compound, with leaflets 15-21, part of the terminal leaf degener-
ation, leaf margin serrulate, leaf ovate-lanceolate, and leaf color dark green. The fruit is fusiform, rough
on the fruit surface, with obvious ribbed larger protrusions, larger, uniform and neat. The average single

fruit mass is about 16.43 g, the transverse diameter is 36.12 mm, the longitudinal diameter is 32.71 mm,
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the lateral diameter is 28.05 mm, the shell thickness is 2.58 mm, and the kernel weight is 4.72 g. The av-
erage growth of 6-year-old tree height and diameter at breast height of the offspring of BH06 black wal-
nut sibling families are 4.87 m and 8.31 cm, respectively, which are significantly better than those of
common black walnut offspring seedlings. The fruit is medium, flat and round, with hidden buds at the
base of the second-year branches. Kernel yield is 28.76 percent, with excellent quality. Fruit ripens in
late September in Aksu area of Xinjiang; fruiting mainly takes place on medium fruiting branches (5—
15 cm), and there is strong axillary bud fruiting ability (1 fruiting sequence bearing 1 fruit mainly), with
monoecious and dioecious traits. Resistance to drought, salinity, wind and sand, and cold is high. The
protection forest in agricultural area and urban garden green space in the north slope of Tianshan Moun-
tain, Yili River Valley and Tarim Basin plain oasis can be popularized and applied. For planting on flat or
gentle sloping land, soil conditions with a deep layer of soil (=150 cm), good drainage, water table =1.5
m and pH <8.5 should be selected. pH <8.5 is preferred for planting under soil conditions. Planting spac-
ing of 1.5%2.0 m or 1.0 mx1.5 m is suitable. Ordinary black walnuts can be used as rootstocks, the excel-
lent scions from BHO6 black walnut are collected, grafting or budding in spring or summer can cultivate
asexual grafted seedlings, and grafting survival rate can reach up to 90% or more. In the first three years

of planting, cut off the competing branches in time; after the fourth year of planting, cut off the compet-

ing branches on the main leader and the lower one-third of the lateral branches on it.
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M. DL2000 DNA Marker; 1. 4%k BHO6;2. BA%BE BHO7;3. HA%bk BHOS ;4. X [R5 BA%BE . WA BIAKICNEI ) 1~8.
M. DL2000 DNA Marker; 1: Black walnut BHO6; 2: Black walnut BHO7; 3: Black walnut BHO8; 4. Control-common black walnut. From left to

right are primers 1 to 8 in sequence.
1 TEMEZ SSR 544812 Bk E

Fig. 1 Electrophoresis patterns of SSR primer markers for different varieties of black walnut
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Table 1 Investigation and statistics of growth adaptability in Aksu city

ifegy < P i Jafz V¥l T L
Number of Height of tree/m Diameter at breast height/cm Branching angle/(°) Dry tip condition
investigated plants BHO6 ¥ Normal ~ BHO06 %3t Normal BHO06 i@ Normal ~ BHO6 )& Normal
1 4.36 4.43 7.69 7.64 29.1 36.1 - -
2 4.15 4.56 7.37 7.68 29.3 40.3 - -
3 4.44 4.24 7.54 6.99 27.8 374 - +
4 5.26 4.37 8.18 7.77 28.9 30.9 - -
5 427 4.84 6.52 7.42 28.9 38.1 - -
6 4.07 4.35 6.36 7.56 29.6 394 + -
7 4.39 4.26 6.27 7.83 29.7 33.6 - +
8 4.35 4.32 7.56 7.38 28.7 345 - -
9 4.37 4.27 8.42 7.64 293 38.6 + +
10 4.49 437 7.69 9.76 29.5 39.6 - -
11 4.89 4.26 7.18 6.99 29.7 37.5 - +
12 5.55 4.29 9.88 7.75 28.7 384 - -
13 4.76 3.99 8.75 7.48 28.9 38.2 - +
14 4.47 4.36 8.27 7.49 28.9 41.2 - -
15 5.44 427 8.83 7.54 28.4 43.6 - -
16 5.75 4.48 9.87 7.72 28.5 38.8 - -
17 5.92 3.92 11.10 6.87 28.8 37.2 - +
18 5.45 4.43 8.78 7.65 29.8 394 - -
19 5.17 4.36 9.85 7.59 29.6 41.4 - -
20 5.79 4.28 10.00 7.69 28.3 38.7 - -
“F-#) Average 4.87 433 8.31 7.62 29.0 38.1 - -
5K Max. 5.92 4.84 11.10 9.76 29.8 43.6 - -
/) Min. 4.07 3.92 6.27 6.99 27.8 30.9 - -
FAH 2 Dry shoot rate/% — - - - - - 10 30

VERHA N 6 A PHETIE Ay 2024 4 7 H 2 Ho THEW.+ - o Nl

Note: Tree age are 6 years old, the survey time is July 2, 2024. Dry tip condition, +. Have;—. No. The same below.
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Table 2 Investigation and statistics of growth adaptability in Shihezi city

PR RS L Mt Fepivjilia T
Number of Height of tree/m Diameter at breast height/cm  Branching angle/(°) Dry tip condition
investigated plants BHO6 % Normal ~ BHO6 i Normal BHO06 Jf Normal ~ BHO6 Y} Normal
1 5.78 4.56 7.88 7.33 29.20 39.30 - -
2 6.04 4.24 7.71 6.49 28.80 38.40 - +
3 6.01 5.15 7.11 7.57 28.90 32.90 - -
4 5.87 4.81 8.52 7.79 28.60 39.30 - -
5 5.90 4.15 8.36 7.13 29.60 39.30 - +
6 5.90 5.36 7.27 7.88 29.70 34.80 - -
7 6.01 5.31 7.56 7.43 29.70 34.90 - -
8 5.89 4.66 8.49 7.61 29.30 38.60 - -
9 5.89 4.77 7.69 9.15 29.50 39.10 - +
10 6.01 4.81 7.78 7.99 29.70 37.50 - -
11 5.80 4.25 9.88 7.33 28.70 38.40 - +
12 5.77 4.99 8.75 7.47 28.40 38.20 + -
13 5.90 4.79 8.27 7.44 28.90 41.20 - -
14 5.70 4.89 8.83 7.12 29.40 42.60 + -
15 5.88 5.48 9.15 7.45 28.60 38.10 - -
16 5.85 5.69 9.12 6.90 28.80 37.20 - -
17 5.78 5.79 8.23 7.88 29.30 39.30 - -
18 5.84 5.88 9.83 7.71 29.60 39.40 - -
19 5.78 5.28 9.81 7.11 28.30 39.60 - -
20 5.78 4.56 7.88 7.33 29.20 39.30 - +
V33 Average 5.87 4.99 8.43 7.51 29.01 38.32 - -
% K Max. 6.04 5.88 9.88 9.15 29.70 42.60 - -
£/ Min. 5.70 4.15 7.27 6.49 28.80 32.90 - -
T4 Dry shoot rate/% — - - - - - 10 25
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Table 3 Investigation and statistics of growth adaptability in Xibe Autonomous county of Qapqal
A W Wt SR FhTH
Number of Height of tree/m Diameter at breast height/cm Branching angle/(°) Dry tip condition
investigated plants BH06 Y ji# Normal BHO06 4 jif Normal BH06 Wi#E Normal ~ BHO6 % Normal
1 533 4.35 7.69 7.51 29.3 39.5 + +
2 5.99 4.56 7.73 6.42 28.4 38.1 - +
3 5.76 5.55 7.11 7.46 283 324 - -
4 5.89 491 8.14 7.73 28.6 39.8 -
5 5.99 4.05 8.36 7.18 29.7 39.2 - +
6 5.94 5.31 7.27 7.48 29.3 345 - -
7 6.13 532 7.56 7.14 29.2 347 - -
8 5.78 4.66 8.49 7.41 29.4 38.9 - -
9 5.69 4.81 7.69 8.15 29.6 39.5 - -
10 6.00 4.61 7.78 9.15 29.8 37.1 - -
11 5.81 4.59 8.21 7.35 28.4 38.5 - -
12 5.76 4.59 8.75 6.79 28.4 38.3 - -
13 5.92 4.86 8.01 7.44 28.5 37.1 - -
14 5.72 4.79 8.32 7.12 29.5 39.6 - -
15 5.56 5.19 8.15 7.45 28.8 41.1 - -
16 5.85 5.58 8.12 6.91 28.9 40.2 - -
17 5.75 5.58 8.23 7.88 29.3 39.3 - -
18 5.81 5.19 8.03 7.45 29.6 39.4 - -
19 5.49 5.23 8.25 7.21 28.3 39.4 + -
20 5.79 4.13 7.88 7.41 29.3 39.6 - +
V34 Average 5.80 4.90 8.00 7.43 29.03 38.31 - -
K Max. 5.99 5.58 8.49 9.15 29.80 41.10 - -
/) Min. 5.49 4.05 7.11 6.42 28.30 32.40 - -
T % Dry shoot rate/% - - - - - - 10 25
x4 =R e FE®ILE
Table 4 Summary of 6-year seedlings in three pilot projects
BH£6 j:juz% Normal BHO06 i Normal BH96 by Jéf:@éj\ﬁ BHOG A 3 T
Kk Wil WE Ry g ey AR ARy %
District pilot Tr-ee ERh Tr-ee ERE Diame- ERE Diame- KA BHO6 . Normavl BHO06 dry  Normal dry
height/ Annual height/ Annual ter/em Annual ter/em Annual brancthrJlg brancthrJlg shoot rate/% shoot rate/%
m growth m growth growth growth ~ angle/ (°) angle/(®)
Bl 575l Aksucity  4.87 081 433 0.72 831 139 762 127 29.00 38.10 10 30
19 F- 117 Shihezi city  5.87 0.98 4.99 0.83 8.43 1.41 7.51 1.25 29.01 38.32 10 25
WAMARGMERE 580 097 490  0.82 8.00 133 743 124 29.03 38.31 10 25

Qapqal Xibe autono-
mous county
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2 BHO6 ZBZbk
Fig.2 BHO6 black walnut tree
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Fig. 3 BHO6 black walnut shelterbelts
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