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Changes in the nutrient concentrations in Todo fir current needles and Monarch birch senesced leaves
following 18 years of fertilization
Junko NAGAKURAL, Hitomi FURUSAWAL, Shuhei AIZAWAL, Eriko ITOH, Toru HASHIMOTO?
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Abstract: To clarify the influence of annual fertilization on the nutrient status of trees, we measured the concentrations of nitrogen
(N), phosphorous (P), potassium (K), calcium (Ca), magnesium (Mg), manganese (Mn), and aluminum (Al) in the leaves collected
from fertilized (NPK or NP) and nonfertilized (control) plots in a Monarch birch (Betula maximowicziana) stand and a Todo fir
(Abies sachalinensis) stand for 18 years. In fir current needles, the concentrations of N and P were higher in fertilized plots than in
control plots; however, the difference in K concentration between the plots was unclear. In birch senesced leaves, the difference in
N, Kand P concentrations between the plots was unclear. No obvious difference was observed in Ca concentration between fertilized
and control plots in both species. Concentration of Mg in birch senesced leaves was lower in fertilized plots. Concentration of Mn
in birch senesced leaves and concentrations of Mn and Al in fir current needles were higher in fertilized plots than in control plots.
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Fig.1 Changes in N concentration in current needle of fir.
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Fig.2 Changes in P concentration in current needle of fir.
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Fig.3. Changes in K concentration in current needle of fir.



RE R ARAMAFZE 70-1(2019)

FRXIZHEARTHEAEX. (NPK X, NP [X) T2 0
D, FOBNFFZEIIRIARE 20K 1%L 7272 (K
8)e UHA T UNIAERNKE 2D & NIRRT

b, WEHEFRAI—ERE (01%) 25 FE TN %S
ERTHREMD D 5, PIREIIFLADARE L, —ED

Ca(mg/g)

S8 2 2 28 8 2 3 & 2R EAah o7 (K-9), KHBEE b FELE KX
T T T T T <, BT —10 4 F 71 NP R CIE A > 745, ALERR
—&—Cont -X-NPK -4~ NP IR o7z, KIBEDMERVED 5 5, 197942 L
B4,k R~ HEHED Ca JREGERFAS L 1991 AR ITARIRDVERE AR L 727200, K 2SI L TR
Fig.4. Changes in Ca concentration in current needle of fir. holbZEZzbND (K-10), CaigE bFELTNKE

<, W LD —EDHERNH LN d -T2 (K-11),
Mg JEEEITREAR 5 4F B 2> BIEAEX, H:12 NP X CIEL Vi
mRHBNTE (K-12), T A I SHEHED AlJRED
SVERRIZEI AR 5 722 (X-13), Mn I ThEAE 1
FEENBRIEX, B NP X TEdo7- (1X-14),

—e—Cont - % -NPK & NP
5. b R SELED Mg AR
Fig.5. Changes in Mg concentration in current needle of fir.

[e2] o o < [te] w o o <t (el
~ o] @ fee] @ @ [=\] (o] a (=]
1.5 2 2 2 2 2 2 2 2 2 2
FRAREE
-?i‘ 1.0 —6—Cont -%-NPK --&- NP
o
E N a ~ N N N
<05 [4-8. XA T EED N JREERIFE(L
00 . L L Fig.8. Changes in N concentration in birch senesced leaves
E 8 & &8 & & & & & 4.0
— — — — — — ~— — — —
FRERE __3.0
—e—Cont - ¥-NPK NP 2
220
[4-6. I K> MERED AR T 10
Fig.6. Changes in Al concentration in current needle of fir. 0.0

—e—Cont - X~ NPK - NP

-9, AT \FEED PRl
Fig.9. Changes in P concentration in birch senesced leaves.

—6—Cont - ¥ - NPK -4 NP

B-7. b R~ MEHEO Mn RERERZE L
Fig.7. Changes in Mn concentration in current needle of fir.
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Fig.11. Changes in Ca concentration in birch senesced leaves.
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Fig.12. Changes in Mg concentration in birch senesced leaves.
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Fig.13. Changes in Al concentration in birch senesced leaves.
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Fig.14. Changes in Mn concentration in birch senesced leaves.
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