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ABSTRACT: The study was initiated to reduce production cost and environmental pollution with the evaluation of nutrient
requirement of ‘Nero’ black chokeberry (4ronia melanocarpa) and optimum amount of oil cake application. 100% of
a recommended amount (RA) of oil cake was designated as a 100-RA, with 0-RA, 25-RA, 50-RA, and 75-RA for 0%,
25%, 50%, and 75% RA, respectively. The oil cake was scattered around the black chokeberry at every year for two
years from 2018 to 2019, with investigation conducted for the second year. Soil mineral nutrient concentrations were
not significantly different among the treatments. Dry weight (DW) of root and leaves was low for 0-RA-treated black
chokeberry, with no significant difference observed for the all treatments for the DW of stems. 75-RA increased the
fruit DW of 615 g and yield efficiency of 45.3%. Top:root ratio was the highest of 4.7 for 75-RA. Increased amount
of oil cake application expanded the tree volume. Tree volume had a strong positive relationship with the root DW
(r*=0.977). Mineral nutrient uptake in the root was the highest on the 25-RA-treated black chokeberry, except for Fe
uptake. Mineral nutrient uptake in the leaves were similar to all the black chokeberries, except for T-N and Fe uptake.
75-RA increased mineral nutrient uptake in the fruit, except for Cu, in particular, 7.45 g in fruit N, which was the highest
level compared to those of the other organs. T-N and P uptake were evenly distributed in the leaves, stems, and fruit,
with high K uptake for leaves and fruit. 75-RA maximized to 17.2 g of the total nutrient uptake in a black chokeberry,
with 4.9 g for the 0-RA. All mineral nutrient uptake were overall higher on the black chokeberry treated with 50-RA,
75-RA, and 100-RA compared to those of 0-RA and 25-RA.
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Table 1. Soil Mineral Nutrition in a ‘Nero’ Black Chokeberry Field as Affected by Five Rates of Application (RA) of Oil Cake

H oM P,0 Ex. cations (cmol.(")/kg)
Treatment ($:5) EC (@Sm) o TN (%) (m;/k;) o — v
Pre application
All plots 74 0.26 12.7 0.10 279 0.16 9.4 1.3
After application
0-RA 7.7 a 0.23 a 20.0 a 0.09 a 256 a 041 a 41 a 1.2 be
25-RA 74 b 021 a 220 a 0.10 a 293 a 0.40 a 41 a 1.3 ab
50-RA 7.1 ¢ 021 a 24.0 a 0.08 a 324 a 0.27 a 41 a 1.1 be
75-RA 7.0 ¢ 024 a 22.0 a 0.09 a 301 a 0.31 a 40 a 14 a
100-RA 7.0 ¢ 022 a 200 a 0.09 a 316 a 0.39 a 41 a I.lc
Optimum level 6.0— 0.00— 25.0— _ 400— 0.70— 50— 1.5—
7.0 2.00 35.0 500 0.80 6.0 2.0

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are significantly

different, 5% level.

0-, 25-, 50-, 75-, and 100-RA indicate oil cake application at 0, 25, 50, 75, or 100% of a recommended annual rate, equivalent to approx.

14 g N tree”.
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Fig. 1. Canopy volume in a ‘Nero’ black chokeberry as affected by five rates of application (RA) of oil cake. 0-, 25-, 50-,
75-, and 100-RA indicate oil cake application at 0, 25, 50, 75, or 100% of a recommended annual rate, equivalent to

approx. 14 g N tree”. Different lower-case letters on each datum point indicate significant differences in each year as determined

by Duncan’s multiple range test at P < 0.05.

Table 2. Dry Matter Partitioning and Yield Efficiency in a ‘Nero’ Black Chokeberry as Affected by Five Rates of Application

(RA) of Oil Cake

Dry weight (g)

Treatment - Yield efficiency Top:root
Root Leaf Stem Fruit

0-RA 135 b 9% b 237 a 46 b 3.1 ab 87 ¢

25-RA 229 ab 199 a 285 a 307 ab 3.6 ab 264 b

50-RA 278 ab 185 ab 336 a 512 a 3.8 ab 38.8 ab

75-RA 230 ab 169 ab 292 a 615 a 4.7 a 453 a

100-RA 298 a 194 a 260 a 388 ab 29D 34.2 ab

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are significantly

different, 5% level.

0-, 25-, 50-, 75-, and 100-RA indicate oil cake application at 0, 25, 50, 75, or 100% of a recommended annual rate, equivalent to approx.

14 g N tree”.
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Table 3. Essential Mineral Nutrient Uptake in Root of a “Nero’ Black Chokeberry as Affected by Five Rates of Application

(RA) of Oil Cake

T-N P K Ca Mg Fe Mn Zn Cu B
Treatment
(g/root)

0-RA 1.86 b 0.03 b 039 b 161b 021b 0013b 004a 0.007a 0.00lb 0.003a
25-RA 312 a 0.13 a 0.68 a 223a 033a 0012b 0.08a 0011 a 0.003a 0.007a
50-RA 152 b 0.08 ab 039b 148ab 020b 00I15b 004a 0.010a 0.000b 0.007 a
75-RA 1.56 b 0.02 b 044 b 152b  021b 0031 a 006a 0.009a 0000 b 0.007 a
100-RA 195 b 0.12 a 050 b 176 ab 025ab 0013 b 006a 0012a 0.001 b 0.008 a

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are significantly
different, 5% level.
0-, 25-, 50-, 75-, and 100-RA indicate oil cake application at 0, 25, 50, 75, or 100% of a recommended annual rate, equivalent to approx.

14 g N tree”.

J. of KORRA, 28(1),

2020



FEAIEEO| TE 77| S;2IH2|O £ W F71EE 280 O|xl= I& "

o FFS HYTHTable 4). 32 U F714
i FTEE 0% ATolA 7P Rekem FElE
ALstae 75% Aol 7 =UTHTable 4).
%ﬁl 75% ATl A A W HEA Feee] 745

2 O 7|# g & FFoldh AT A
@.519]' N4HE Al Ttell dagle] 3t =71 2 7
Aol FLsHA LEZS T EELHFo] Zdel &
E3H= QAR 8170 oF 82.1%7} Ba]dl] FE=7
o7 APt FPAIT B Al E 18T
ZgFo] A=A gyt ZFS A el wol
2= ol 9o 71Fe] JiE WAUSH
A g Fo] Ao == 285l wEo =z It
AP 3 g e gE 718 By 2E g
TN FA ZastAA BeEelA F5E D
olzAo] =¥l Axr} I JeL” vivle F
Fe oA e 71HET o 108 AF=E
ol o] HEA Fxo FAFE P o d

o0}
ST A

&2 Zgsly] gEoz Folgrh”

e, 9, £7), HS Fe AE] TEE F
FoA AEEE 75% M TolA 172 g = 714
=4 A FAHFig. 3A). FAHZ A AL &
FHL 49 go 7 TP kAl 25% AT E
11.6 g& 2 W& FFo|Aet], o] F ATl
b IR A3 tHFig. 3B). AT
A FE AawFlA AR FFH
FHEFA TR AaFe] 13)S Alsk
D, 75% AP TFAAE 115 go] A
a3k Zlo g AU ZE ZF 9
FrEFE T ATelA vtk FF0]
x2] B A YERSTHFig. 3C - E). 2=
7148 Ho) 75% e TFolA /M =
F b ofd aelal et BA S
A F1hol| xfo|7t HEAE A EUTHFig. 3F - J).

Bl

oo
rr ﬂl_?l_ﬁ 1">'
o o
P A

k)
W
I
1Y

ki

= ¥ fo x2
A
: ot -d

Table 4. Essential Mineral Nutrient Uptake in Leaf, Stem, and Fruit of a ‘Nero’ Black Chokeberry as Affected by Five

Rates of Application (RA) of Oil Cake

Treatment TN P K Ca Fe Mn Zn Cu B
(&/leat)
0-RA 205 b 0.04 a 581 a 2.04 a 3.02 a 0009 b 0621 a 0.005a 0.002a 0.013a
25-RA 3.97 ab 0.08 a 9.52 a 424 a 6.25 a 0033 a 1231a 0.010a 0.003a 0018 a
50-RA 421 a 0.07 a 5.64 a 339 a 530 a 0033 a 1.108 a 0.007a 0.003a 0012 a
75-RA 3.95 ab 0.07 a 752 a 348 a 541 a 0035a 099 a 0.008a 0.002a 0013 a
100-RA 505 a 0.09 a 893 a 3.70 a 5.64 a 0044 a 0970 a 0010 a 0.003a 0016 a
(g/stem)
0-RA 1.30 b 0.04 ¢ 035 ¢ 141 b 0.20 b 0017b 0044 b 0011 a 0.001 b 0.005 a

25RA 228b 005c 043bc 207ab 026b 0020b 0054b 0014a 0001 ab 0.007 a
50-RA  53la 020a 069a 277a 039a 0037b 0076a 00l4a 0002a 0009 a
75-RA 488a 007c 057ab 214b 03lab 0.119a 0068ab 0011a 0002a 0006 a
1000RA  409a 015b 075a 273a 039a 0035b 009a 00l11a 0002a 0.008a
(¢/fruit)
0-RA  036c 00lc 041b 0I3b 006b 0000b 0000b 0001b 0000c 0003 b
25RA 254bc  008b 235ab 076ab 035ab 0031 ab 0.078 ab 0.004 ab 0.001 ¢ 0.018 ab
50-RA 492 ab 0.16ab 3.62ab 1.13a 056ab 004l a 0123a 0006ab 0005b 0.030 a
75RA  745a 022a 551a 142a 074a 0045a 0.167a 0008a 000l c 0041 a
100RA  387b 0.12ab 3.04ab 094ab 044 ab 0041 a 0083 ab 0005 ab 0.008 a 0.024 ab

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are

significantly different, 5% level.

0-, 25-, 50-, 75-, and 100-RA indicate oil cake application at 0, 25, 50, 75, or 100% of a recommended annual rate, equivalent to approx.

14 g N tree”.
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