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Growing 1-year-old Japanese black pine seedlings by using slow-release fertilizer without additional
fertilization
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Abstract: By using a basal slow-release fertilizer over 360 days, the growth of 1-year-old Japanese black pine containerized
seedlings to meet the Japanese Forestry Agency No. 5 standard without additional fertilizer was tested. We applied 5, 10, or 20 g
of spot basal fertilizer to each 1 L of coconut-husk single culture soil (“’C soil””) or a mixture of coconut husk and Kanuma soil
culture (“CK soil”). In July 2014, we seeded one seed in each hole of the container. In July 2015, we measured the height, root
diameter, and dry weight of each organ of the healthy seedlings. The highest ratio which met No. 5 standard (“tree percent”) was
32% on C soil to which we had applied 10 g of fertilizer, but this was not sufficiently high for commercial purposes. The tree
percent on C soil was higher than that on CK soil. Each soil yielded a number of trees that met the diameter standard. Although the
leaf dry weight increased with increasing amount of fertilizer applied, the weights of the other parts were similar even with an
increase in the amount of fertilizer. The incidence of unusual softening of the top of the seedlings increased with increasing
amount of fertilizer. The results indicated that the C soil was better. However, from the results for leaf dry weight and the
incidence of unusual softening of the seedling tops we could not determine whether fertilization with 10 or 20 g was better.
Although the seedlings did not reach the required tree percent, we showed that it was possible to obtain No. 5 standard seedlings
within 12 months without additional fertilizer.
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Table 1 Experimental plot

BBE semd  wEoms LY gay MAH BAE 28

co 51 ) 0 72 10 0 72

c5 (::‘_’rifﬁ;‘f-’\w 5 72 7 1 7

c10 100%) "';2;;‘5 10 72 4 2 70

20 20 72 9 0 72

CKO Ky R 0 72 4 0 72

CKS (:'3;;'\*7 72 16 1 71

CKI0 gt "';2;;‘5 10 72 14 3 69

CK20 20%) 20 72 15 0 72
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M—1. FBRX I L Of5m=R
Fig.1  Tree percent in each experimental plot
Tree percent A:  the ratio of seedlings which met No.5 standard (20cm and over, 4.5mm and over)
Tree percent B:  the ratio of seedlings which only met the diameter standard (20cm and less, 4.5mm and over)
Tree percent C:  the ratio of seedlings which only met the height standard (20cm and over, 4.5mm and less)

K—2. FHEEOAE, Him, BOuE REEOAE
Table 2  Number, height, and root diameter of normal seedlings and number

of abnormal seedlings in each experimental plot

s WE B (om) & (mm) REH
AY  Fy EEEE OFEHN BEREE A% B
COo 72 4. 6 0. 84 1. 4 0. 19 (o] 0.0
Cbh 71 17. 2 3. 25 4.4 0. 59 (o] 0.0
c10 68 19. 4 3. 27 4. 9 0. 59 2 2.9
Cc20 63 19. 0 3. 96 4.7 0.73 9 12.5
CKO 72 4.7 0.78 1. 4 0.17 (o] 0.0
CK5 70 14. 7 3. 33 4. 0 0. 79 1 1.4
CK10 64 18. 5 3. 09 4. 6 0. 67 5 7.2
CK20 61 18. 8 3. 56 4. 3 0. 83 11 15.3
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#—3. IFBERIOREERE
Table 3  Dry weight of each organ in each experimental plot

e 9% DT (g) @% (g) %ﬁ”éﬂ’}s’ i b 84 £ (g)
T WERE | TH MERE | T8 REREE T4 RERE
co 9 0.1 0. 04 0.1 0. 04 0.0 0. 03 0.1 0. 04
C5 9 1. 4 0. 67 3.4 1. 27 0.9 0. 36 4. 4 1. 60
C10 9 1.5 0. 44 5.0 1. 35 1. 8 0. 54 6. 3 1. 83
C20 9 1.5 0. 29 5.7 1. 36 1. 3 0. 38 7.0 1. 93
CKO 9 0.1 0. 07 0.1 0. 08 0.0 0. 03 0.1 0. 08
CK5 9 1. 6 0. 42 3.3 0. 61 0.9 0. 20 4. 2 0. 79
CK10 9 1.5 0. 37 4.5 0. 85 1.0 0. 32 5.5 1. 12
CK20 9 1. 8 0. 61 6. 3 1. 16 1.6 0. 538 7.8 1. 63
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