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Plus Tree Selection of Black Locust (Robinia pseudoacacia L.) for
Tree Improvement of Timber Characteristics
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Abstract - Plus tree selection is the essential first step in a tree improvement program. This study was carried out to select
plus trees of black locust (Robinia pseudoacacia L.) for tree improvement in Korea. The candidate plus trees of black locust
were selected from twenty-one places in the four provinces (Gangwon, Gyeonggi, Chungcheong and Gyeongsang)
following comparison selection. The trees were examined for qualitative and quantitative traits of economic interest like tree
height (H), diameter at breast height (DBH), clear bole height (CBH), stem straightness (SS), crown size (CS) and disease
resistance. The 64 selected trees showed higher quality in growth characteristics than control trees. Average of height, DBH,
CBH, SS and CS were 20.5 m, 31.1 cm, 10.1 m, 1.2 and 5.2 m respectively. In particular, it was shown that the growth cha-
racteristics were higher in Chungcheong population. The superiority percentage of selected candidate plus trees of black
locust over their respective check trees ranged from 7.3% to 18.9% in height, 20.0% to 40.6% in DBH, 32.8% to 73.5% in
CBH, 42.9% t0 55.2% in SS and -11.1% to 9.4% in CS, respectively. The selected black locust will be useful in future tree
breeding programs based on their clonal and progeny performance.
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1. Cheorwon
2. Yanggu

3. Goseong

4. Sokcho

5. Paju

6. Chuncheon
7. Hongcheon
8. Gangneung
9. Ansan

10. Gwangmyeong
11. Suwon
12. Wonju

13. Cheonan
14. Chungju
15. Yeongju
16. Uljin

17. Cheongju
18. Andong
19. Daejeon
20. Chilgok
21. Daegu

Fig. 1. Location map of the study populations of black locust
(Robinia pseudoacacia) in Korea.
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Table 1. Site description of study populations
. . . . Altitude Area MAT* MAP*
Region Population Latitude Longitude (m) (ha) () (m)
Gangneung 37°45/13” 128°5(r40” 105 2.5 13.5 1444.9
Sokcho 38°10750” 128°34723” 174 5.0 12.5 1407.2
Goseong 38°28/35” 128°25754” 41 3.0 10.4 1204.6
Gangwon Wonju 37°23/36” 127°59°09” 198 2.0 12.0 1299.0
Cheorwon 38°16’01” 127°28'07” 277 3.5 10.3 1354.4
Chuncheon 37°55'59” 127°43/59” 152 2.0 11.4 1341.5
Hongcheon 37°42/16” 127°52743” 191 2.0 10.8 1338.9
Yanggu 38°12728” 128°00714” 437 0.5 10.0 1167.0
Paju 37°44'57” 126°48/38” 83 4.0 11.0 1295.8
. Ansan 37°17701” 126°32/49” 34 3.5 11.6 1103.8
Gyeonge! Gwangmyeong 37°2513” 127°52735” 62 5.0 13.6 1288.8
Suwon 37°1705” 127°04/33” 58 4.5 12.5 13203
Daejeon 36°22/34” 127°26703” 177 4.5 13.1 1351.2
Chungcheong Cheonan 36°45723” 127°09°08” 119 3.0 12.0 1218.7
Cheongju 36°38/18” 127°31/19” 173 1.5 13.1 1232.4
Chungju 37°00758” 127°43746” 147 0.5 11.7 12143
Yeongju 36°5026” 128°37739” 248 5.0 11.7 1334.0
Andong 36°3207” 128°44/36” 220 4.0 12.2 1045.7
Gyeongsang .
Uljin 36°54°09” 129°23/08” 142 2.0 12.8 1181.7
Daegu 35°55/52” 128°32/13” 80 1.5 14.5 1080.8
Chilgok 35°55749” 128°30738” 190 5.5 133 1041.5

MAT, Mean Annual Temperature; YMAP,
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Fig. 2. Tree species growing in the black locust forests. (A) Gangwon and Gyeonggi region. (B) Chungcheong and Gyeongsang
region.

Crown Size (CS) B

A

Stem
e Straxgl;tness
Height (E) (33)

Category 1 2 3 4 5
Grades very good good moderate poor very poor

N

Fig. 3. Selection criteria and characteristics used for candidate tree selection. (A) Growth characteristics. H, tree height; CS, crown
size; DBH, diameter at breast height; CBH, clear bole height. (B) The standard grade of the measurement of stem straightness (SS)
in black locust. (C-F) Selection of candidate plus trees of black locust in (C) Wonju, (D) Paju, (E) Dagjeon and (F) Andong. (G-I)
Selected populations of black locust in (G) Goseong, (H) Andong and (I) Cheonan.
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AP o] 171 21,61 m9k10.97 m, FUAFE FUAe]  B1ILR=0.48, p<0,00) X FILAHT S HE(R=0.66, p <
AR Fto] 32,45 emE A UYERGTHTable 2), =i+ 771, 0.001)2 9] 2Q1 A o] At A E Kt ghH, 4=119} 52
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Table 2. Mean values of growth traits of black locust
Region Group Height (m) DBH” (cm) CBH' (m) CS* (m) Straightness
Control 18.41£0.57% 24.99+0.96™ 6.69+0.32° 5.19+0.18° 2.440.1%
Gangwon N
Selected 20.16+0.47" 32.45+1.35% 9.53+0.40° 5.68+0.23" 1.240.1°
Control 17.13+0.75° 22.68+1.01¢ 5.93+0.54° 4.85+0.19° 2.94+0.2¢
Gyeonggi
Selected 20.36£0.74% 31.89+1.59° 10.29+0.62° 4.93+0.34° 1.340.1%
Control 19.66+0.41% 24.8140.84% 7.69+0.31° 5.21£0.27" 2.340.1%
Chungcheong
Selected 21.61+0.65° 32.20+1.51% 10.97+0.70% 5.27+0.38" 1.240.1a
Control 19.02+0.53% 23.81+0.64° 7.49+0.28° 5.40+£0.27° 2.12+0.1%*
Gyeongsang X
Selected 20.40+0.54% 28.58+1.01% 9.95+0.52° 4.80+£0.25° 1.2+0.1
Tol Control 18.90+0.31 24.18+0.42 7.25+0.18 5.26+0.15 2.27+0.07
otal
Selected 20.53+0.29 31.07+0.69 10.07+0.27 5.17+0.15 1.22+0.05

’DBH, Diameter at breast height; *CBH, Clear bole height; *CS, Crown size. Values are expressed in meantstandard error,
Significant differences among groups are indicated by letters (p < 0.05, Kruskal-Wallis test)
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Fig. 4. Growth characteristics of the selected candidate plus trees of black locust. (A) Height (H). (B) Diameter at breast height
(DBH). (C) Clear bole height (CBH). (D) Crown size (CS). (E) Stem straightness (SS). Values are expressed in mean + standard
error. The asterisks indicate a significant difference (‘p < 0.05, “p < 0.01 and ~"p < 0.001, Wilcoxon test) between control and
selected trees.

Table 3. Spearman rank correlations among variables measured from candidate trees of black locust

Diameter at Breast Height Clear Bole Height Stem Straightness Crown Size

Variable Tree Height (DBH) (CBH) (SS) (CS)
Height 1 - - ) )
DBH 0.1 1 - ) )
CBH 0.48™ -0.06™ 1 . )
SS -0.32" 0.1 -0.21% ! )
cs -0.11™ 0.66™ -0.3° o™ 1

ns

indicates not significant. -, " and * represent a significant at p < 0.05, p < 0.01 and p < 0 .001.
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Population Soil Type pH %) %) (mgke)  (cmol/ke) ) (cmolikg) .
Ca Mg
Gangneung Sand 43 5.05 0.27 329 11.95 0.11 0.78 0.15
Sokcho Sand 4.6 1.72 0.12 10.0 8.29 0.22 0.61 0.18
Goseong Sandy loam 4.4 4.73 0.27 923 11.88 0.28 0.72 0.20
Wonju Sandy loam 4.7 2.44 0.15 12.5 10.41 0.22 0.98 0.18
Cheorwon Sandy loam 4.5 4.55 0.25 29.8 12.83 0.29 1.16 0.15
Chuncheon Sandy loam 4.7 1.18 0.10 22.4 9.09 0.20 1.25 0.20
Hongcheon Sandy loam 4.9 1.30 0.10 9.3 6.31 0.22 245 0.95
Yanggu Silty loam 5.6 10.48 0.55 20.5 16.43 0.45 6.23 0.85
Paju Sandy loam 4.0 5.84 0.31 15.9 10.71 0.22 0.94 0.22
Ansan Sandy loam 4.4 2.63 0.16 9.5 8.80 0.16 1.01 0.29
Gwangmyeong  Sandy loam 43 6.28 0.33 11.6 12.61 0.35 1.62 0.36
Suwon Sandy loam 4.2 5.33 0.26 15.5 10.93 0.18 0.81 0.11
Daejeon Sandy loam 4.4 3.52 0.21 65.2 11.15 0.22 0.43 0.12
Cheonan Sandy loam 5.1 2.03 0.15 6.5 7.92 0.45 2.72 0.83
Cheongju Sandy loam 4.8 4.46 0.25 13.1 11.15 0.23 1.09 0.26
Chungju Silty loam 4.4 1.97 0.14 30.3 7.55 0.20 0.44 0.15
Yeongju Sandy loam 4.6 2.71 0.17 3.2 9.61 0.23 0.39 0.15
Andong Sandy loam 5.5 0.67 0.09 18.2 7.92 0.09 9.52 2.69
Uljin Sandy loam 5.0 5.17 0.29 153 13.49 0.29 4.14 1.52
Daegu Sandy loam 4.6 1.08 0.12 4.8 8.07 0.24 1.29 0.47
Chilgok Loam 5.7 4.24 0.28 7.0 11.73 0.45 15.31 3.00

’OM, Organic matter; TN, Total nitrogen; *Avai. P, Available phosphate; “C.E.C. Cation exchange.

-97-



Korean J. Plant Res. 36(1) : 91~99(2023)

2l

TR A0 ek, ES O
Z¥z} 6,23 cmolo/kg ™, 15,3 cmole/
kg O A el 718 TS dTRIThe 10.48%, A
4.24%% A FEPSTHTable 4), o213t 89150 B
AHeE F/33E A7 71o45kE Al o= kT 27
FO] oAU B /405 AR Auh, RARA] Yl B
E/4 Tboll= BAIARI 7oy m|gt Apol= UrepbA] oot -t
ol &3k oAU B Gl tiet 85171 =4
oFol | A|, Hupz| o A= AFo] 7Hs3 F o2 U A §
CHKeresztesi, 1988), & o7Lo|| A At ol 7FA R 2|1}
B} At B4 2ol Al Ao HoEh

ot

l

rir

Al

o

=
L
%i‘f_‘

b
a3

0]

=
o

o

=

>

oX

2

o

jo

>,

ot

o

Q

>

o,

2

N

oo o

o
>
<
-
o
oft
=
iN_‘L
(ep]
g
ra
fijo
s

iy
_olT
3R
i)

AT “HAFol 5
(Project No, FG0402—2022—
Aue, olof A=

Conflicts of Interest

The authors declare that they have no conflict of interest,

-98 -

Supplementary Information

Supplementary materials are available at The Plant

Resources Society of Korea website (http://www kjpr kr/).

References

Hanover, J.W. 1992. Black locust: An historical perspective, in
proceedings: International Conference on Black Locust:
Biology, Culture, and Utilization. eds. Michigan State
University. East Lansing, MI (USA). pp. 7-20.

Harlow, W.M,, E.S. Harr and F.M. White. 1979. Text-book of
Dendrology (6th ed.), McGraw-Hill Book Co., New York,
NY (USA). p. 510.

Keresztesi, B. 1988. The Black Locust. Akademiai Kiado,
Budapest, Hungary. p. 197.

Kim, M.S., H. Kim and S.H. Kim. 2015. Effects of cutting time
and growth regulators in root cutting of Robinia pseudoacacia
L., Major Honey Plants. J. Apic. 30(4):331-336 (in Korean).

Kim, K., Y. Um, D.H. Jeong, H.J. Kim, M.J. Kim and K.S. Jeon.
2019. The correlation between growth characteristics and
location environment of wild-simulated ginseng (Panax
ginseng C.A. Meyer). Korean J. Plant Res. 32(5):463-470.

Koltowski, Z. and Y.I. Mah. 1998. The flowering biology and
beekeeping value of black locust (Robinia pseudoacacia L.)
in South Korea. J. Apic. 13(1):1-8 (in Korean).

Mendiburu, F.D. 2017. Agricolae: Statistical procedures for
agricultural research. R package. (Version 1.2-8). Available
at: https://CRAN.R-project.org/package=agricolae (accessed
September 12, 2017).

National Institute of Forest Science (NIFoS). 2019. Genetic
tests and improvement of genetic gain in major tree species;
Research Report No. 19-11, Korea (in Korean).

. 2020. Selection of superior stands and plus
trees of Prunus species in Korea. Seoul, Korea. Volume 849
(in Korean).

Park, Y.G. 1992. Strategies of forest resources management in
Hungary with special emphasis on production and utilization
of black locust. J. Korean For. Soc. 81(1):66-75 (in Korean).

. 1996. The prospects for the utilization of

Robinia pseudoacacia in Korea. J. Apic. 11(1):27-56 (in
Korean).

Ryu, D., M. Moon, J. Park, S. Cho, T. Kim and H.S. Kim. 2014.

Development of allometric equations for V age-class Pinus



koraiensis in Mt. Tachwa plantation Gyeonggi-do. Kor. J.
Agric. For. Meteorol. 16:29-38 (in Korean).

Sun, L., F. Jaramillo, Y. Cai, Y. Zhou, S. Shi, Y. Zhao and B.
Gunnarson. 2021. Exploring the influence of reservoir im-
poundment on surrounding tree growth. Adv. Water Resour.
153:103946.

Team, R.C. 2019. R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna,
Austria. URL https://www.R-project.org/

Woo, J. H., M.S. Choi, E.Y. Joung, W.I. Chung, J.K. Jo, and

) o AR $) B AL 91T S An

Y.G. Park. 1995. Improvement of black locust (Robinia
pseudoacacia L.) through tissue culture. J. Korean For. Soc.
84(1):41-47 (in Korean).

Wright, J.W. 1976. Introduction to forest genetics; Academic
Press Inc. New York, NY (USA).

Zhirnova, D.F., L.V. Belokopytoval, D.M. Meko, E.A. Babush-
kina and E.A. Vaganov. 2021. Climate change and tree
growth in the Khakass-Minusinsk Depression (South Siberia)
impacted by large water reservoirs. Sci. Rep. 11:14266.

(Received 18 August 2022 ; Revised 8 November 2022 ; Accepted 14 November 2022)

-99 .



