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Effects of Fertilizer Application on Flowering of Larch in Japan

Hirokazu Kon*, Ayu NARITA*, Wataru IsHizuka®, Hirokazu Saro*, and Kazuhito Kita*

By

(1) A~y EH T~y OMMERERE T20154E 7 5 20184E 12 T CHEIR 2 1T 5 720 BEOHIPEX, 23 -

Y

1) (3:6:4) ORAGIEX, LB OBERLX O 3WE %2 3% 720 BRI 7 A ~ v AF%Es (TiEs5) o
1077 A b &M, 20194 £ THEAEB 2 5HI L 720 20174E7» 520194E DI, K720 & 5- 2 7 Fe e IS MEAE Bz v
S, BHR ) V- ) ZRE LTI R R N S E 7z,

(2) /g - Rl (1955) ASHEIE & e $ & LI X 2 FEIERBE 21T - 7216447 7 < TOF OF LK%
PO L72kER, SROBHIIEFOFER 2B SELEMH Y, ) YRED ) ORH L&D T & Lo

(IAEHF DB LR 2 BN S & 2 50 57z,

F—U—F:1T4xy, ATy, BRAER RER, EEER

iECBHIC

715 < (Larix kaempferi (Lamb.) Carr.) |LEPJ D &4k
SHEEB OR T O ENTMEE L FOBETH ), Koz
B MTEAM O e b2 oT, WEMZT TR, HEK
B BHE LTOFBEPEML TWb, Zokon Ik
MOBHEDPEEI NV oo0HY), 77 OEMARMAILAF
(Cryptomeria japonica D. Don) |2k {4&EEE A, HREEE
13244% % O TW A (FKEFT2019) . LA L, £EMIZH Z
XY DOWARDPTRRET BRI D Y, FFOLEEEIKD S
NTwb, 72, ZEOHN T~V EKREDI0% % 5 5L
BT, WEREPSEESINL D T VHETOEEN 2~ 3
% EARTLTBY, BREREMET OMRIELEEORE L %2 -
TWwh,

717 = YOI e AT 2 ARk LCTiE, &
OB % 1 ~ 2 emPEEONE CERIRICH EH 2 WHA D 5 (H
#1964, ¥4 A151970, WIL52007, Matsushita et al. 2020) o
LA L, HisOMERLBEORT L7 BEERICERIRA L 2179
L B L THBICW L2 L 03d 5o MGNICHE A%
179 720121, BB EEEICE TR b B E e 5 5 L

AT ZEMBETHY), ToOJEE L TUIBMERO K EINE
AT AEIESERIEEZ SN TWE (%)111965) .

PRI T OREIEIZ DOV TUE, FREF T (1964) 235 L7z [H]
RO HER | O TR H72) OHAEIREIN TS,
L2 L, JGHEORDEEZMGEE L 72 Fi6id A 7% <, ENTIE T A
<~ (Pinus densiflora Sieb. et Zucc.) FRFERE (=42 1PEF1967,
E11967) & v /% (Chamaecyparis obtuse Sieb. et Zucc.)
FERE (ILTF1976) TOWEIZRSIL TV, —fZIC, HiI
WBAEF R LI LTT I RAOMEDNH D & 3D, B
Bo=%F% (&% V& 7)) OfFTIERPEAROLE
FEK - EFEE AT L L OWEGNEL L, F¥T7ITAT7—
(Pseudotsuga menziesii (Mirbel) Franco) (Ebell and McMullan
1970, Ebell 1972), 7 1 b v (Picea mariana (Mill.) B.S.P.)
(Smith 1987), > % a 7 7J (Nothofagus solandri (Hook. f)
Oerst.) (Smaill et al. 2011), 7 J (Fagus crenata Blume)
(Miyazaki et al. 2014), 7 51 # ¥ 7 (Quercus rubra L.)
(Bogdziewicz et al. 2017) 7 Efk4 R THIO N TV 5,
Mo H T~y FFRARE T BROMHI THhILTBY), 7 X
VAERETA S RMNOY A% 5 —F (L. occidentalis
Nutt.) FFERTIE, 5 A#EN S 6 A F—Ho Il ERE

bl E A AT e B MRS 3R Forestry Research Institute, Hokkaido Research Organization, Bibai, Hokkaido 079-0198
(bR R 7o sy 45595 4F14 4F 3 H, Bulletin of the Hokkaido Forestry Research Institute, No. 59, March, 2022]
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ZEF % 55kg/hagifi L T\ 5 (A - 5 F2016). LA L, [

L7 ATHRINOT T AY v T —F R TORAAER T,
336kg/had 7 > E = T REE R ORI & 1) BRR O AL AH
#4722 & (Graham et al. 1995), 165E4ED 71 5~ N LM
TITo 72 ERClk, 7Yy B TREZOMHIZL > T
MWL, U EREN) ORI L o TIRFP A 22 &
bHME SN T D UNE-IAI1955) o [FARIC, F—1 w8 b
¥ (P abies (L) Karst) T 7 ¥ E=THEERDVELT I
LAY DPREST L EDOHEIDH S (Kurm and Kiviste
2004) o SO X IZERICBLIZTELZOEBEITFHEHTD
D, Fiz, ) YERRH Y OEBIOWTH aBETE Ty
%\

RIIETIE, BT~ VEHOBMLIIRITTEREY VHRE S
VOMBEMGET A2 Z LA HIIZ, Z2o07 7u—FI12LD
WY MAT, —DlE, 74~ Y HMEF REROHE B TH S
74 < 7 (L. gmelinii (Rupr.) Rupr. ex Kuzen. var. japonica
(Maxim. ex Regel) Pilg.) ZxfG & L7zt cd b, 204F
A OBRMERNZ BV CREE & MEAER E OBIfR % 4 4ERICH 725
THAEL72e ) —2IE, BT~y CHE—HEH OB % /NE
BRI (1955) 23T o 7o AEHFAE AT B XTI e AR O F %
W THbo 604 L ERTZAT OB CIE28T7 0 & D&%
TFGAZEE - AEF OGN EATH % ERELEL L OFII03 1T
LT 00, RGP Eb0H Y, HET—
FHGHT ST 2 KREDA T R HE b o T b, K
T, ZOBEOHEFICOVTHD THRITL, 715<Y
DAL OFEAETUN AT T HE O 5B % 57l L 72,

mHEFTE

1. 741 < VHEF RERE

it P A A v e 2 AR A T T L oD A R A B 0
No. 171y ([H##288ha) £No. 271 v 7 ([HE592ha)
TATo 72 (JbfE43.749°, HHE143.697° )0 70 v 7 OBIZVEE
EAGE > TWBEA, Mg LRl T\ b $RFERITE
E200mOD M 2 Al FICAIET 5, HRIZERs 1 ThHY,
R TR O FAZKILKASHERE LT\ 5o #lBRil 13196145
2T~ Y BRIER & LT & N7z, ZOHI9964EIZ 7 1 <
HMEREF BREER & L CHEEMY 5 720, BRI 24miE <
IR L, RERE ORIz 7 A < RS P 5 4578 8 mit]
WaC 1R S e (BALSH2003) . FIOE S1E540mTH 5,
AR IR IR E N DI T3HD 5. H T2 UL
ME1332m T, 20144E 8 S0 71 T~ v O E1326~30m, M
EAE1350~60cm, AREFEEEIZ60~80A /haTdHh 5o IEFE
W ERBIEIARHTH B, 74~ VIZEERN D72 - THliti
AR K SN, WERE G L 7220154 TO T A4 <Y D
RENF102A, WEEREIE 1 ~2emTdH b, 72, HBED
WL DB IEE TS 2L ERRE RIS 5 2
&R HMIZ, 20064F & 20094F 12 H_F 5 4 moD {7 i T WA T

biize B, TOTATY 1 7u0—r% TV OHIE]
WAl L7 W 7 b — o RS MR PR A 1, Bt e 2 2 2
0 — > DA oMD 7 A < BSEFIC 2720, HEFEERAY86 %
Db @, AR T 2 4 C & 2 B £ o T
% (Moriguchi et al. 2008, #&I1 - #H2015),
FHREOEME LT, BESA <Y ORI TN, &%
WA, HRZFT> Cvd, BHEOHEILS H EA»5 6
HTHOMIAThIL, WERBEERE 2% 35 (54 :
EFE3%, VUER6%, H)4%) B1ARDH-D 14452 T
Wb BT I S20emD K & 3 TR, 1 RIZD & 3L
(16g/45) Z MO T WD, BT OfHEIR 1 K-y 55
432g, ) YE864g, H1V5T6gTH b,

2. MEAERBROEE

AEECIX 2 OB A Lze £3, MIEOEEIIK
T EBONEEREET 2720, RE (B E5H46%) %
5.2 BALEL (R %% 72. W2, ) UERE S O
ROEDTHIET 5720, FFEMITHH L T2 HEHETE
JERE 2R 352 ME LD HL 520 (£5%F3
FAR) ZFEF . W NOMEL D #EE OREAL N 2 T o
T, RETIE, FEMIEERE3TAH LT
HAREENI L L, WHEIEF3 O TH DL, 74 < VDSl
SNz 35)% 6 XI5, SALPE 2 K3 Ok 72, it
ABUIIRFNI & F 5% F 35BS N ENE30ME, F
SEMHESATIR T H Do FEIED F L, B/ R o
FHEE I 1 mOBRIROHEPH 2 52T, PrE o® % H S
WU L7z B, TIEAOTXARRELEI T TR
W TR 4 HAOBEED SIROEF L FHHE L, RE
*1m'd7-D435g (8%20g), FARF3 5% 1Im’Hch
833g (283%25g, 1) Y Mk5.0g, /1) 33g) & L7z HiALHIZ2015
46 A11H, 201645 A19H, 201745 A15H, 20184E5 A
BHTH D, 727751, RENHEL T 22F 35 MHOK X
B TIE20164F & 20184F I3 HEIE 2 47 > TV e\,

3. BELBITFE

PRI O TIEOLFME 2 TR T %7280, 20194F 9 H26H 12
T ONo., 170y 7 (1H5), No. 270y s (24
M) EET 6 M TR A BRI L 72 TR OFRIUE
7A=Y B OMIRAS  SAi T % IR £25~30emD BA 7
TRETIT, 1D 72 ) A 1500g 2 FRALL 720 BRALL 724
BEIIFERRZ ISR IR BEL L7z T E— Rt B A H AR L
RS L, pH (77 AERE), EC (BAUREHEEHE),
TYEZTREEHE ([ N7/ —Vik) WkRREEE (T
) BRI - VT ), AR Y (Murphy-Rileyi:),
ML (ZOoeE ), Sk AK (OCPCHE), siflk
W (XB-1#), ) YERBIURE ONF FE) 77 VR,
BA 4 o sctfiiss (A2 R7 2/ — )ik ZilllE L7z,



AL CEVERR) oFAREI, IR 02012~20154F &
WLFRH% D2016~20194F D FF 8 AL RIAT o 720 AL A4 6 H11
~B5HICER L, EEOREY % 1 E L2654 % AT
FHllL 720 2B, HEAEDOEEIZOWTIREL T,

JREFMFLE F 250 F 35 HC & 2 MEFEE ORI, T
NEHG  OMEAE D375 A T D ZALE (2016~20194F D AEAEEL
S 2012~20154E DR RILET 52 L2 X ko,
B IRICIE, HBEWI L2 v,

MEAE OB BRI TIATTER, ) VE;, H) OB MR Y
MGEES 5 728, 2017~20194E D4R DMK Z & 2B S 7z
B IDELH, WEOSEREHAE, V) B, 2015
EROMEER T FHERE 35— T 7V % F4ET

OFRFEX 0FfZVEIEX OFEKX
350
% 300 1 °
= (o]
250 - . °
& 500 wo 8 o
£ 150 A o R 0©
00 4 S ° o0
@ a g@
50 A 0,0 ®0 o ®
= 2,03 8%
O_

oy 0 5 10 15 20 25

BEEEZE (cm)

e
|

T4V ODlREER EHEIERT 4 £/ (2012~2015%F)
DMETEDTFHEES & DORER

20164F % & DFEALAERI MR L 72 A D% &9
EX BN DT TR LT b,

=z—1

AeiEE RSB 7S Nob9

L L 7z0 Tnds, JLERRT OIS0 EU LN a4 & A BB 4R
AHY (r = 0436, p <0001), EHOEEHZ LODNYE
EAEN §em% #h 2 5 & LA 2B 2 E25d -
Tolzdd, SAERE LTHALE (M-1). EFIV0iRES
IR TV o4 (linkB%dlog) TH Y, AICIZX ) RE
ETNEBRIRL7z. B, KRBTl VEERE 1) mitlh
BIBIGRIZH B 72D, ) YEREN ) OB EEET X v, £
D7OFWERIIL) Y EBEOAZ W, £/, EEOEL
ERZITAEGRRER LA S AL, R AR L b o
PRI L F R0 F 3FUILOL 1 XM (20174F & 20184F
OWMEIEDZEEF) N2 BRI L 720 2B, 2016413 X1
ETHo/Z s, BIIATbR P -7z,

4. AT VABEER (INE - #I1955) DB

FRBRAR 3 (AL i 1 PR B o 1 11 [ A AR O A 25°
FHANAZTE S B 164E4 D 7 T < v NL#H (HF%0.6ha) TH 5,
SHHOME VSN, 1K B 720 O, T
VEZT (G #HE21%) H3200g, vV CERAIK (A
1) YTE16%) H%500g, WEEEA ) (84 0 1) 48%) 25300gT
5o RETIIHIHZ M AT TNPK, PK, NK, NP, P, K
O 6 ORI H N7z (F - 1), SHICHMHIZON
T, HEKORAR %28 2 720858 1), Kiflix19524E 5
JEFAE9 H, 19534F 6 H L [A4FE10H, 19544F 6 H 2 11
720 F 72, 19544F 6 H 1213 FA0em D241 4 % K & Ol
5 [F& L] 2L 2 EMMRMELE DT T DI, 19544E11H
IR S 2mAifROBASRIN S 1, W FICE W Tw A 43D
JERED S, I, AR EOFEHI S T 5, SR EIE L
X D128 % G 727208k TH V), BEOEE ) 3K Uik v,
B, LFEOBIRTH DI LN LIELEMIEDOXFIEINT
W7

&% 2 U HRUKIELER DOREFE

HteFzE Lo HEIRES)
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NIV DIFEOELEITNTTER, VB ) oRR
AL 720, [EFHAEIRELAY, @FiiAE (o/HE),
) R AR (g/EE), » U AR (g/E), sEirE (-
i, W, TR, ERREY] GR, Bk, FE LONEOFE,
FAAE DAL S (m) ZHALE, EEHE+ 7Ly MHE
T 5 —ALIEE TN E o, BMESAIERT Y Vo
(linkBE#5(Zlog) TH 1), AICIZ X ) BT T IV EBINL 726 &
RTHVLIEFRT, EFBERBOET R TH 5,

FTRTOMENTIZIR4.02 (R Core Team 2020) % FHV 72,

BR

1. %M

NTHFARE O T LF O R T R - 2 1R, THEIE
IERRRESE R L AAEE ) VRO TA L WEREDIREIC S
ofc, TYEZTRERLMBBERL &b EREESR
w131.3mg/100gTH 1, dbiE CRBHE 1T HE0sE
L fl5.0mg/100g% K& { Flalo 720 F2ARIAEY VHR
(12mg/100g) b mEpEREEF L AMfoMmEm %2R L, fEik
12mg/100g & /NS <, FEMDSFIHTE ) VEBRZ L TW»
7oo =i, TEEH) VEEER BT T ABEERT Y L EERINR

Bix1583% @ &, KINKHBEOEMEZ R L Tz S
1)1318+ 9mg/100g & Rt D ILBEMHNIZH Y, F72, &
PP & S IR O b AR HEEN b L < IdF ST
WETH - 72,

2. T4~ VKERERE

WETE D2 A FUTAEZ B3 L < 20164 135674 L 72 8 4F
o5 bEEBEDEEH298% & e b V7 WXIVFLE?E - 72
(- 2)o —75, 20174E 2> 5 20194F1383.9~89.4% D E K A3 75
LTz, MiEALEEE: 4 SRR QML D TFHE75 A 50, ALe
MO 4 RTINS 2EAsH o7z L L, AHX
BICZLRIZRZ Y, FEXOELFIZ28%, KFEXIZ159
%, THRTE 3 FXIEIBT%E 070 BEXOELRIZHNS
ERFXIF070M5 (159/228) o¥ghn, F 5% 35XI11148
% (337/228) OEMIETH V), filLOFEE CHEEORIE N
AHELTW (F-3),

OMERT (2012-15) mALE#E (2016-19)

250

x£—2 IFFFREROLTESIMMTER

=g S| B MFRF  SEREE
pH - 59 5.5~6.0
TrEZT7HEZEE (AN) mg/100g 0.6 ] 5 o
HEAEEER (NN) mg/100g 0.7

BHxhae) > (P,0s) mg/100g 1.2 10~20
it A U (K,0) mg/100g 18.4  15~30
RatEE + (MgO) mg/100g 233  25~40
TR (Ca0) mg/100g 246.3 170~350
U > EEIRIRGREL - 1,583

ZEFLEMIIHETY ¥ THIE 2T I HEOLE T LWEiE

(It i 2 B

(337)
X
i@ 200 A
150 1 (228)
Ex (159)
# 100 -
ﬂg (100) (100) (100)
1 50 A
]
0
FEX K=K FECEIEX
n=47 n=30 n=30

547 DREELIEETE 4 EROMIEDTFIHEER
() IZMFRET OB HZ 1008 L7202t (2016
~20194F D #5 AL B~ 2012~ 20154F @ 75 16 8 x 100)

-3

AR () HARIIER S X 2okl BT,
1200 o
W o =y
% 10001 . . s
2 .
N\ 8001 ° ° .
H . B £3PFE35X
#4001 O HEHKX
8
5 2001 i
0 o 8 a2 o 20 o

X-—2

201245 2013%F

20145 20154 20165 20174 20184 2019%F
T4 <Y DRI 8 EREDMIEDEEHDH#R

ALERET (2012~20154F) OKFED 3ROBHES T 718, WHE (2016~20194F) DORLIRX &
ISLTBY, L bREROLIRR], 2% 35 X0, FEXOFEMLEEELTVb,



£-3 JATYMROBELEREBRAT 5 —MILWLET )

DB
ISEEH  RAEH AlC AAIC
20174 FullE7 L 12,992 0
-V 13,018 26
-E% 13,234 242
-REERE 13,878 886
20184 Fulle7 L 13,213 2
-V 13,211 0
-2% 13,280 69
-REERE 15,783 2,572
20194 FullE 7L 30,890 0
-V 31,343 453
-£% 32,164 1,274
-RESERE 32,034 1,144

FulE7)Vicid, V) vk %, WEEEOSERZ&AT
Wwh,

EFIVOIENL, Full® )V EFullE 7L 5B B % — 28
DRV EFIVOAICIZ L DT 72,

F—4 TATYBIEOEER =AY 2 RE & —MLER
ETFINICH T 2FRBOHEE

#*%<0.001
INEEE HAEK R BRERE plE
20174 i 3.8060 0.0353 ok
EE -0.0016 0.0001 ok
U R 0.0015 0.0003 ok
BEERE 0.0748 0.0026 ok
20185 il 3.4790 0.0297 ek
S -0.0005 0.0001 R
EEE 0.1059 0.0021 o
20194 il 4.8310 0.0222 R
b -0.0029 0.0001 ok
U 0.0041 0.0002 o
MEEE 0.0556 0.0017 R

U OBRE ) OEIZIBIERO D, WRETHET E v,
ZO7OFMNERIIT) Y ROAL ATV,

WETE D& R S 5 2 8% —ALBIEE T IV X - T
BIRL 722 A, 20174 £ 20194 0 2 AER A5 A 50U, M
B B ) VRO=Z00E K e SLETVEIN . (R
=3, F-4). 72, 018F0HERT, MEHEL Exk%E
GOLETIVOEIINTz. MAEDEEBIIWEEREIKRE VI
EHMLCTWwee £/, EFROMAHIMIEDO AL KD S
HMHANH D, ) Y EROFEH ML DG LR 2 NS 5
) AFED BTz,

3. ATV RIEHBROBHETRER
A OEERZ TN 5L 8% — AT T IV L - T

BIRL-ECH, 8K VR ), Shmfiig, LB,

JeiEE M SEABIG e Nob9

R—5 HITIVDOREFHEHAT IREL—MLTELET

IVICH T BRBOHEE
*<0.05, ***<0.001

EREAZH RE IEAERE pfE
il -3.0126 0.0528 ok
N -0.0112 0.0004 ok
P 0.0004 0.0002 *

K 0.0032 0.0001 ok
RETE -0.2512 0.0186 ok
Hm R 0.1010 0.0188 ok
B 0.0303 0.0137 *

FEL® 0.1382 0.0148 ok
= 0.0793 0.0074 ok

NPK PK NK NP P

K Cont

R—4 16FE£EDHTYY ATHICHT 3 IEHIEROTEFE

ANEE - RRIRE (1955) & FEMRAT L 725

TEFF L —RALIZE 7OV (BHE 15, B, &
EFELORL, HOKER6m) 12X HHEEMET,
AESF I HEAE & EAE DT T 2 & s

F X LM FEBOFEROEEHE GHETIVANEIT
N7z (F-5)c TOETFTWVICEDHEE L2AE3FE Gk #t
mEE, B, FEUoil, Hod4dEem) &, M
FLC9.0%, PKALHL T D14.7%, NPALIECHAKD58% T
Y, RO L W AEFRIZEP D o7 (M- 4), EEF
DO FNIAEIE OE L Z WA S EHANH Y, ) VLS
DIIAEF OB L E WIS NS H - 720 T2, #HET
WeHEEDA R, S EMTEERNS {, HEMED
EORIT EBEEBN L o Tz, E5I28EnTE LD
2 &Y BRI S LT 7z, HAREHEIE 5 ~ 6 B oBufiIc
L0 EELHEIML Tz,

zE

7 A MR TIE, BRI X B SRR DR RIE /N &
<, 20164F DXIEAEIZHEAE DG BN 2 5 2 Lo 720
F72, 2017~20194F 12 BWVTH 7 A <y it K& Hn
BEdLZlidhhotce T2 TV OEMLRHEIZONT
b, IEFREI0U D BETRA v M LS EEICE YT -
TWize L72Ao T, Sl oMER =X, AR
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EOEELFERICE SR VWEEZ b, FEMIZE, TR
FIR AR ASE LD T TH Y, FEIIIHIBI§ 2 %ENIC
hhEEZBNA,

AN KA T HEHLORNRII N E o2 b DD, R OFESH
WCE DRI R Y, SRIEELAIE, ) vEBE A I
HIEE T AEOD D o720 TOMMETI A<V ENT<
Y O T LT/, 8238 0 i I ASHERE 00 25 A= $1 & #i)
T5EVIHRIL, ALk TS V5 —F R TOHGAE
#AB# (Graham et al. 1995) %, R—F ¥ FOEHOI—10 v
28 H T < 7 (L. decidua Mill.) % i F T @ Ji Bt 5 Bk
(Mejnartowicz 1970) & & —3 L Tz, 72, 5 FHOH 5
T UPAERE T, 6 BIURFEE G EE, BEOMILDRE
AFHIH S e s ST B (GEHI2019) 0 L7228
ST, HTVHEHTIEERONHSMEAEDIEIF AR LT
<A F AW EF BN

72721, BAMREICRITTEROEL, EROPEICL
STHREDUWRELEENT VD, BIZIE, F¥TVFAT7—
TIIAEF B A TS RRE S HE CIHRHET A DI LT, 7V E
STREEZTEHIFI S NS Z LS T WA (Ebell 1972),
F7o, BT, SR L T Vv ESTREZO L
B 6% X DA T 5 510, A ofEIC X > TR
GAHIEPHOENTEY, AFSIC L > THT Y =T
H LU ER A 121X 5 ST b (HE - 1976, 2
H2018), S HDZ ki, e LT 2 2 EHBEIZOW
THMRADP VTR Z L ZRIET Lo /1T~ HTONMEALHER
T, 7y E=THEESR (NE-IRIE1955, Graham et al. 1995),
PRIFTESEF GEH2019, AWIZE) TIEAEALITR L CTHPHIR)R
ARENT D, TDO—);, T4 FRINOFRMER THHEMIC
FiF STV A EEREZ IO W CIEHEFHB S 2 v (B,
Mejnartowicz 197013 &2 Z D Jiti HTEREATNH) o A ERHEZE 3R O %)
RIZOVTIESEBET T REFRETH 5,

Y UERE N VIZOWTIE, 71 <Y OREEERER TR
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Summary

(1) During 20152018, fertilizers were applied to the interspecific
seed orchards of Larix gmelinii var. japonica x L. kaempferi in
Hokkaido. The following three fertilizer treatments were used: a
nitrogen-only fertilizer, a complete fertilizer containing NPK
(3:6:4), and a control fertilizer. The experiments comprised 107
ramets of L. gmelinii plus trees (Nakashibetsu 5). The cone
production of these trees was observed until 2019. From 2017 to
2019, it was observed that the nitrogen-only fertilizer decreased the
cone production, whereas the complete NPK fertilizer increased the
cone production.

(2) During the analysis of flower production in a 16yearold L.
kaempferi in response to fertilization and stem girdling with wire, it
was noted that unfavorable flowering responses were attributable to
the application of N fertilizer, whereas positive flowering responses
were attributable to the application of P and K fertilizers as well as

to the wire girdling.

Key words
Japanese larch, Kurile larch, seed orchard, strobile production,

fertilization
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Summary

In this study, we examined the distribution of stream bank erosion,
which can influence suspended sediment concentrations, and its
relationship with stream channel shape, geology, and land use
surrounding the upper Abashiri River and its tributaries in eastern

Hokkaido, Japan. We analyzed records of bank erosion and collapse
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distribution, channel side slope shape, geology, and surrounding
land use. We found that erosion and collapse occurred more
frequently on attack slopes. The geology of the tributary zone on the
left bank of the Abashiri River was relatively brittle due to mudstone;
erosion and collapse were more frequent in this region than on the
right bank, which is mainly composed of andesite. These results
suggest that topography and geology may influence erosion and

collapse along the Abashiri River.

Key words
Abashiri River, geological condition, streambank erosion, stream

channel formation
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Summary

In general, damage to planted trees increases with the population
size of voles (Craseomys rufocanus bedfordiae) . Despite the recent
decline in the vole population size with low annual variability, the

damage caused by voles to young trees has not decreased. We
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investigated the damage caused by mammals to young larch trees
(age 3-8 years ) at larch plantations in Atsuma Town, Central
Hokkaido and its relation to the vole damages reported by forest
owners or managers. The types of damages produced by the
damaging animal species were also examined. The proportion of
damage to the deer-browsed trees (21.9%) was larger than the vole-
damaged trees (4.3%). On analysis of the data, excluding the three
stands that may have reported deer-browsed trees as vole-damaged,
a positive relationship was found between the proportion of vole-
damaged trees and the reported vole damages by the forest staff.
Damages by both deer and voles were not associated with the
reported vole damages. We postulated that few deer-browsed trees
may have been misjudged as vole-damaged trees for the following
three reasons. First, the deer-browsed trees were mistaken to be
vole-damaged at the beginning of the investigation; second, this
possibility of misjudgment was also suggested by the forest
company staff; and finally, our investigation found no vole-damaged
trees and only deer-browsed trees were found in some stands where
vole damage had been reported. No obvious differences between the
ratios of the damaged part to the stem circumference were observed
among the damaging animal species. The place of damage on the
stems could be an appropriate identifier of the damaging species;
most vole damages occurred on the stems close to the ground,
whereas deer damage occurred on higher areas of the stems. The
proportion of vole damage increased with stand age. The proportion
of deer-browsed trees was not related with the number of deer
sighted per hunter-day (SPUE); however, the range of SPUE in the
plantations was very small (3.49-4.89).

Key words

vole damage, deer damage, vole census data, misjudgment, SPUE
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Re-planting design of a seed orchard:
a report of the initial-mortality and arrangement for the replantation of a new
Abies sachalinensis seed orchard in Osawa, Matsumae town, Hokkaido
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