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Stem Breakings of Young Planted Todomatsu-firs Caused by Snow Cover
and the Effects of Correcting the Bent Stems*
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CTOHEEL, HRKOMBROBELSANCHNAN S LHERETH ), BEBEOKX
FVERATIE, HECZE»S EROBMBAFTA, £LTEDTC LIS 0LRBLRE,
HERAL, COFIRETLLHEW L TRESL ST RD, HEEKBOREA LN
AREWML LB ENTFRINL, ok, BHEROEEOEGLYIHL, ILKHEER
PEFERZFDLEXBHE, BREROFARRETVY, sbeTHERRARLT 1Y,
FARRZ, FALT-7RIVEFREZIRLEZLT, BuolAi»Asd3E Licdo
TH5,

FHET, FERROERL L EDB L L, BEHEKBUNEOFEN LY 2BBZ L2 H
B, BERERROEELFABRRBROBRIOWTLDELDHLELDOTHS, FARBK D
WL, FAHEOERV XZEERREOHBRPFEARS L2 EBTHE O3 285 b
THERREORELYRE L, BABKE LEESEROKRBARE OB Y ), ZOHE
E2OWTORIZIT - o,

IHhLORELABIPIMFTREROBRERRO LA TETL, MHERBELT-T W
b, TOBER, TORBO—HEOWTEELNRENEL DY THIDTHS,

1L 1982 E=ROKFTNBE

) aRoER

1982 FOMBRIC A Shi-ERROEEL, Fig. 1R Ltk i, BBoHH»
LRERCATCoBRVCITR X 5L EXOha%Th - Bl b Tho Lk, 2O X5 BB
FREROMET 2ERTFHITE, ChicHET I EERERERBE (FERTIH - E3IP,
AR GFEER BRINAE) OMIRTRELTWS, FTRTFROBIOER X HEH2MH
B X5 EBHB oW TRACHE LTW52Y, ChboBiIFHREEEEN 2m #<
isbbhrhll bt 2k ch 59,

¥, ZOXIRBEEORBRBECOWTUL, ERKBBERLD, 7=V =Y YnE
HIOBEE (1973 ) ORENLINT59, §EH (1982F) OFfFFELHER T =V~
Thy, TOVEME 2@ OBEOBENRELTCWB ENERIRS,

slight bending severe bending breaking tree treetop failing off
tree tree tree

Fig. 1. Forms of damaged trees in spring 1982.
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HHEOBER WL, 2¥0D XKy L (Fig. 1),

fEgmh (slight bending tree)| & LIcHEARE, f QE4H) 388 Q348425 F)
DHEDAOABETHH LI THE, ZOBEOBEERCOWTE, ARLABCHER
BRI MM TBERZRD R, BOMADIBFELLICEELOOHSHDD
Bobh, ZOX5hBEEIESALOBRA L., ¥, HLEEOCRTHMN BB O
BEEROBRRC I RONDBRTHAH LD, thbid TEE (BED K wagds
Tlimlic, HECONWTHRECEMOBZ DI OWTIE, WIFCART, REHOoEEY
BhHdZ L TRGL, HESBORENIDOL S ODZE Tl & L~

[E il (severe bending tree)] & L7c#EARIL, BR2ENSEND EiTdiat-d o
THH, CORBOBEFCD L, HBRA—RHCHANCITBA b oS ks, Ak
CHAEFBHIEL, AP dEhAFABRCTHEIhAHERAREE LTCW2 (FH-2),

47 (breaking tree)] DHBRIABIAERCHEHE IR, R RELEBIELTNS
SDTHDH, EHIC, WHEMLENI S EROGLBBAED T LE b o, THE (reetop
falling off)] & LT L7z, T¥gh) - TEah) - T97) - TNERZE) R &G LIcBEE L, Uk
2 I kO EMERROLEL EicRE LTI b, dTh T - THEAE) OBEKRH 1/4
LA IEL TS, :

HED X5 hERERRKOFECOWTR, BALHKBEEN»S, b F<rofkiRic
BRENCRELTVA I EAREIRTVLAY, FEFHRCHTHERETIY, + V< vk
RKoOFBEO I, HEFOREBRRHIh T3, 1982 H0 Z OREFHRERC I HV-BIThE
KAKOBEENER I, 19784 X v 1984 £ ¥ CHEMBPHFEZOBBEFHEL TS+ F
~ ViEFM (237 #kE, Fig. 2 © plot B, 1971 ) o BEOFLBITh L EHK (Fiih
DI EH - B - REFLETh?) OREREY Table L KR Lic, BHIX 1% il
s, TR Y THoHES, 1982 X DED G LD RERTH S,

TDX5hZ b, YBBERROBITIERR, FEOLILTIRERSBE - L2,
FOREDHEDH G BBIBEEIR TSI LD, ThETRAPEE IR TE TV

Table 1. The rates of broken trees caused by snow cover
at the plot B in a year

year 1979 | 1980 1981 1982 1983 ( 1984
plumber of 909 906 904 892 | 888 864
breaking 15 33 1 59 2 18
(ratio %) (1.6) (36) (0.1) ©6) | - (02) (2.1)
treetop withered* 3 © 19 4 56 4 o 57
(ratio %) (0.3) (2.0) (0.4) (6.3) (05) (6.6)

* The factors affecting it would be included as follows, damages by Snow cover and
“damages from insects, fungi and frost. :
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v, Bz, tEEsT AL BoBREE R, EFLLTRAIhTELI ), WE - Y
HEPERE  BEALAMBEL IR TEL, SEOFEC SV, BERAKORTEHLE LT
BECOWTEBIRELTWAE, $ED X 5 BREFRCOWTUINBRD X S b T o
HEhRIRTWBRTTH S,

¥, TOX3hBRThOBEFXUBKEELPOL LEERERRCEPLTREET S C
L, AMoBXREBMYPOR 10~30F4, HHVIXThUEDAF - v/ *HEKBCHE
ALTWAREEL LMBLRR TS, L0 SFEHFCRTHIHEO—-FREBL LT, A
ORBAVLERBRETH S LBbh s,

2) BFhoRERR

1982 £ 3 A THOWMEREC ST, HEH 0S5 m OFTIEFCEVKINOFEENEDL
htnk, 2OXREOHBEAREORELFALLOBBRY L 2O TCRTVILEVWIEEDS &
w, BHESRGOREBELIE L, A& L HHFOMRIE Table 2 R L,

AEM, FHBBOBIFRELEB LT, RENK L2EHE Fig. 2 R’ TLoBEE
Lz, No. 12 DANRT h =V =Y Thbh, fUdT<Tt V=G Wihd IRGoskts
Thb, BEIEEB S L EBEACA~SHETIY LD, WI0EAEZNSEL LTHF o1,

REROKTEML, 1972F 12 AT 5B L b7 ) RBRRC X - TRE LICREOH
WTH5H, No.6 8 11 L FHEEMA Lha ll EoRMICIZ, ha Yo EIFAOBBRNREIN
T\ %, fUTRER 0.05~1 ha DA T, ERECIBRERID ., WIhoERic
FWTh, ChETRBSCIABENZLALEL, EBRRIERCE > TR T,

RAERSATAHIY 7T ARARAT T, TACBCTIRUEDERNBB I T
L, BB OVTIISEEREYRALCHEL, BEERC OV TIRIYEESLEDT
PELic, ¥, BERPRTINRE T, HEREMCEE{BRLTCCEBLhELO
ERER X DERA LI,

HEORKRIIZ, Table2 WRT X5k, 12HERAIOREMD > BLHBFOEEN50% iz
5hONBEMC LD EVIRRTHS, Lvh, TH) - THE%E) OBEFEHN 0% iz s
REHH 6 B L EBE HDHTD, TH) - T3] - TEERE) OBEYHHET0% 28%
LHAEWL S ECETHE, SERKRELBEETH - EEXRLTVAS,

File, 7h == L RO BRBAED I\ 12D TEFTIET CTh - fohd, AEOHERIT
FERYOBERRBEOERIBVCEERLTNWES,

AEMOEM L BEOBRICOWTIE, FHBCHERALEI BTV HERAR AL R
5, B TH) - THE%) of=r, ERN10EEoRARRE SEUTORER LG
THBE, FERORECRERD L Lo TDb, ERDORERLKE No. 1 OFEKBOBEER
AP, TOBERCOVTIEBRAOHE - WEERL boRERIVELIKREL
TENEELTWBLEELLNRS, Table l /R LR EM I, A 25° THEEI 19824



Table 2. Snow damages of young planted trees in May 1982

observed plots observed trees damaged trees by snow cover
No. |compart- slope height bgqast high type bg::egggnbl"%l:ﬁn
ment lameter max. frequency
direi},m incli:liz(l)-n aumber mean | mex. | mean | max. bsellil;gi?; g f:ﬁf,f 2 breaking trgfe?(l)‘;& ﬁﬁi g total direction | (%)
’ °) {m) (m) | (em) | {em) | (%) (%) (%) (%) (%)
1 210 NW 23 115 35 47 41 7.0 1 4 1 1 7 N 23
2 214 N 2 90 1.8 3.2 1.3 3.0 20 24 24 4 73 E 21
3 209 N 3 243 24 3.8 — — 2 3 32 37 — —
4 186 SwW 8 101 1.8 2.8 17 34 19 v 11 7 0 37 S 40
5 221 w 1 129 14 2.3 1.2 20 34 22 29 5 90 N 27
6 221 SW 9 135 21 34 2.7 52 27 11 8 2 48 S. 51
7 209 NE 11 104 1.8 3.0 1.2 3.0 32 20 5 0 58 Nw 41
8 222 NW 4 111 1.8 2.8 1.7 4.0 11 6 32 4 53 N 34
9 220 E 1 87 1.6 2.8 14 3.0 18 19 29 1. 67 S ‘ 24
10 220 w 1 137 1.6 2.8 13 3.0 21 19 40 2 82 S 49
11 220 E 2 118 1.3 24 13 3.0 14 11 0 ' 5 70 _ SW | 23
12 221 SE 5 123 2.0 24 1.7 45 20 28 11 3 62 E 39
total 1493 17 14 23 2. 56

1) planted species, plot No. 1~No. 11: Abies sachalinensis
plot No. 12: Picea glehnii
2) planted year, plot No. 1: in autumn 1971
plot No. 2~No. 6, No. 12: in autumn 1973
plot No. 7+ No. 8: » 1974
plot No. 9~No. 11: » 1975

(BB W) ¥HUYEORBROY TUHUEONHRME <~ 4 1
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e Nakagawa
1 Experiment Forest

oBifuka T.
OUr))D Exp?
Forest

0 2Km® 0

{

N A

\'-./"\~. j \m. toineppu

. kagawa Exp. For.
Teshio River Office

Fig. 2. Topographic map of the observed plots.

E#29m & Table 2 OFER X hETRKEVH, T TOHEFRIVIIVWZ LMEROBE
BREVWEZEZLRS, _
HBAROBE L 52w & OBI# 2 Fig. 3 KREMNAMAL R Lic. EEBEVIIIACTHE
T 5#EHD No.2 & No. 3, No.9 & No. 10 Z &b TErhEZhRicR LIz, No.2 & No.3
DOREH TIIBE L8~22m i\ IHEEHNSL, Ly ) - THEE) o#fFei-oTw
B, BiEN28m e b L HERIAALLL KT B, No.9 & No. 10 ¢it, BiE4 1.6~1.8m
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Fig. 3. Relation between tree height and damaged ratio, height.
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DEBRADBEERNE . Lod, T[] - THEE] OBFIMHE 16~18mDE 2 HT10%
Tz, ROEOERZTRLC%, 4EROBRERE b, B 1.2~24 m ORI THERNE

<, Lbd T4 - THERE) OBERRFTHRRCR-> TV 5,

CHBER SRR, HE 1A UTOMBARTCRAESS 1m AToREBTH D, e
PELSTIEDEONTHEMBLEL S, Lil, MENZmEBL2 5 s L, BERN

Biafig s BRI RS, 12~1Tm OBHEOHEENE R - T B,
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Fig. 4. Directions of bent and broken treetops (%).

BEEROIR - IRV OFHL, TORBEMZ L, 1 VOEETHLHARERLT
WARBENRELRD, FhPHBRODOHRIZZ Y /7 A — 2 TI0ERMETRIEL, 8 HIZX sy
LTEHE LT, Fig 4 xR Lz X 51, No.9-No.10 & No. 5 ofICit, +hFhigsito
HawkEdnabhs, iz, No. 6 & No. 10 (Table 2) Ti3, #ih - f12 b OLEAEH A
CEFRLTVS, BETAIHEARRATACHR T T52 (BE-1), 24RO
HEZENie ) ORFEND D, ZOHFRIIMB I LRI - T35,

SEL kot s &, BRFAIZZOMNEORKEAM ST AL EE L TL 5, No 7
DREBOLNGINTH D, NNEFRETH 523 NW - W HA~OHRHM}E <, NEFE@~D
BRR35Z BETHDH, SEUTORHEMBOBEIE, BRFARIEKLTW5, L,
No. 10 © X 51z, BRFEDITL DR LT3 RES S —BRD R,

3) RERREARER B

l%kﬁmHmbﬁwﬁﬁmﬂﬁfﬂﬁgkiﬁoﬁﬁkFMSK%LtoChu%ﬁ
FHROFHBTOLRTH Y, REEFIL170cm iz T35, EEHRNCRBLTSH
HERARFESHETHY C X 2B TR 28m B LAHELD -1, LT, BE
SmBEXTCOERKIEL ZORMEPCIRBEALBEIR TV IERBE ERTES,

BIThOFRDO—2L LT, 20X RBFCEEIh T 59825, BE oW E
RUBHET2Z L0382 00h3, BEL2m LToBAR, AFBSIhCBRL, B#Y
BN EDBEEL > THLhB L VWIRENLIhTWBY, Fi, E£EXL0BETY
(Fig 2, plot A) B 1 m (¥ COMBARIRBFC X5 04Th - BRI BELL, BEMS
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Fig. 5. Snow cover and maximum air temperature at Otoineppu
in 1981-82 winter season.

A : Experiment Forest Office.
B: Otoineppu meteological observation.

ROBREOWRZ L HHEIKECZLABELIACIRTW3Y, ZOKXRBEIhi-Y%iFic
DT h, BEOWRRICHR B IhAZ ¢8RI EEOREC T WH I e, ¥
TEZbRI,

ILl, BREBOARRCIZEETHHbE, fECHE W CREBEDMicEHTOED
LMb50T, HABBOFEHEENE D LELLhD, Thil, BRI EBEEND I
EVORBEFETS, ¥, FFORKLBECTLASh, B T 1969 £0:5 1970 Fic
DT TOLXRIBFRTFHBARFTC24m2#z, MATEXImEBILEZ A AD AT
b, Linl, £0ZXRIIMBENLEOFENRELTBH00, 19824EFD L 5 niifho
AEBRAZBEIRLTRWVDY,

KBIZDOWTHBE, Fig. bRl s 12 ATAALRED 1 B LGt CKE
BERL, OCCRIEDHBE T WD, ZDX5hKBREHTIEENRELRLT V200
bhTEI2EY DX 5 EBBEIHR IR ETRITRARELIEVWIZE$ELD
hic, L2 L, BABEFL TR TV EALhAHE 5~10 m OB RTIZHEEN R LI
Mole, TOTEMLTEE, BERIHHELVWIBELERTDHS,

i, R0 X o, TOXORFPFicizE 0.5m i3 DB IERITEL KT
ELTED, TOXKROBEC12ATA»SL L ALGErT COKBER K E LIz L E
bhs, MBOXREKRBEEANCKT 3 9B EORTIBEFORCORE P74 R —v
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BALh, ZoORCLER  BERFOH LABHLLRORICBT LTV 5 L24E
ERTVLE®, 1982 EEORFTREZCOVT, KREALLEOBITL 5 EHETHR
ShIKRFBRF L O MARc By Ex ez L3 taErsbhb,

SEORERBBHD 5 AR - foked, RECHEL TR AU EOBRF LML S
ENTEIgh o 1o, 1982 F0HEER, EBROKE LMt - HERAIDO BB HEFOA TR
$, BEIIVLBESOBEREGEN b TRELILLDEELDRS, .

2. FAhEREIEARERE

1) FAHREBHRE

SEOFEE, i) -TEil T THE%E) OBBxSbe b L, PEKBLOK 0%
nH 0% DEBRARCHENRELTWS, BRIThPRlY L v eBBROBER, ZTokF
DREBTERTHHHE, FIAMERELIETTS, it,w$*u§§®§$%56$?
{, BROTIIHIET 5 T nE

Ve FARBIZ, COLOhEEDOE 3 W
Hic & 3 MBAKDOEIALST BRIt (VO fid_ Jhuss™”
DREXF S EX BT -, _

ZZTC, FARBILFig.60X5 Packing
AT DI I B AR D0 R R (um tape) "'
XRHEDEAT—- T ECTHRE 20 Splint p(|3cgs) l"l
L, SHelgrErIesionelR o 'I ’
KD TCHETBHER L -1, K _!:{ F
K12 05cmx1lem iz L D AXT, I lw| <
BE#20cm oMM OER (EHED 'wzi.?
FAR) R, comAresE  0- \OF ok
B Lk h 2~d KRB, CHETR [
5y OB CEIE L, FANILEE Fig. 6. A treated tree using splint pieces and

packing gum-tape.
BARETO 5 A 6 SO Uit

Ty, FAEBIA 10ha, FAXEUIZ 7,000 % (T 70 AK) iwig o7z,
FARBOBRC OV TEHAEL TR D, FARRT-EBRBESELY S T
FEHELTHET MO RDAD, Thfhl ey F SORERLBRE L, AEK
RRE L 2ETOMRM & L OHBFRRIL Table 3 TR LT,
OB (Fig. 2, plot IT) i3, 1975429 A O T, ha %7z h 3,000 RO kD —
CRELL ZoRERIR, FARBREOEEZITS HNT, #EARZZOX IHEL(HE
THEBMACRELICLOTH S, 42 LOREL L, ERIZFH6mx30m s 1,
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Table 3. Snow damaged trees in observed plots in May 1982

ratio in ratio in
No. (obsered plots types of tree stems number | damaged trees | observed trees
(compartment) (%) (%)
1 tre(aztég)ent normal 153 61
~ slight bending 12 12 5
severe bending 35 36 14
breaking 39 41 16
broken and tree-top
falling off 1 n 4
total 97 100 39
I no o normal 47 55
slight bending 8 21 10
severe bending 18 47 21
breaking 8 21 9
broken and tree-top
falling off 4 1 5
total 38 100 45

AEXADOHERAIL S A THY, HEXFHHZ2m, 1m»Hb3m ETOAFyEnH3,
MBR (Fig. 2, plot I) 13, 1973410 BERO b ¥~ v BHRBACEE L, BMRAK
1Lha 24729 3000 kX CTHD, ZOHERTIE, FAROHEBAELTR S5 LEHENS, 13H
Pl g s Lic, EEIXA 25 m x40 m, AEXKAOHEBAIL 250 £ Ch b, HEILFH 25m
Tlm~MmETDAT7 Y8355,
 BEORERIIEABR 45, MBRR 0% LR CRRETHD, 244 3540
BIFhEENRSL, TBM) & T - THEE) 28be h#ERIEALBR C79%, ABK
T88% Lich, B, BABRK TR [HH) 2347% LIEREED DO LT, LER
T TH7) 2340% & %<, THM) $36%FhoTwn5b, ABEXYFARBOBEEXE LT
BE LB, BrhoBENERNCKEWERBOBERES S FARBROHEY A &
HElLizEris,
bz, ABXTRFATEDRVCC ISFADROELRNT DK, KRKOLK L
BFEAREEHEARE T —7OFHEROCICFEARD 2 DK S Lz, %AW CEBREICK S
Lictedic, BROZDFAKILWOER - FRET - TEHACRFEARNB KL ol, T
Bk OBFEARULFR, FARBRAERTHHZ Lib, FRBILBAN LI, T onE
AT THEE THPVWEERCOWTEL, &L TFEARERR,
2) —&£RBEOENRR
FEANR—ERPPER L2 1982 4 10 AR A TORR% Table 4 &R Lz,
FWAEX TR, HERLS ACBBIhEEURELOT T L EDT5, ¥ - (8
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Table 4. Effects under treatment using splint pieces after one
growth period

aspects of damaged trees

in May 1982 aspects after one growth period in Oct. 1982
plot growth length
type number type number of stem
mean (range) (cm)
I slight bending 12 ‘erected 11 40 (20~70)
treatment .
bending
treetop withered 1
severe bending 35 erected 3 35 (10~60)
bending 0
treetop withered 0
breaking 39 erected 29 30 (10~50)
bending 1
treetop withered 9
normal 153 normal 153 44 (20~70)
1I slight bending 8 bending 8 26 (20~40)
no-treatment .
treetop withered
severe bending 18 bending 17 20 (10~30)
treetop withered 1
breaking 8 bending 6 15 (10~20)
(rotted) (4)
treetop withered 2
normal 47 47 37 (20~60)

My OBERTH-EETHY, [HBH) o¥hé T OHEBFRIEH LT ETORBIC
KoThb,

TR BECHAOBREARTIE, BHLALHBOZETYH, SHOHBRIAEILIILD
dod—FHeBRdbht, Lirl, T OoHERTIE, HORBEHRELROEIEITHY,
LhBOmbBHEIBRE - TwbHL0R, FREEYHSITMELNS O EBOHERMR:
L0 3AD Y, BEOHETH AR, BEABRXIKE T, ML —FEHOLLRS
BEROEG I 20 ZRR LI,

MK TR, AR TEB L9 BORBAT, FARERLLERRLT — 7B
AKLTELEBCRVAATOAREVNBAR Shi (BH-3), £0lcd, 10 BiefT » 1B
BELEbETCINDLDOHEARRT — 7 RETHFERT -

Table 4 iR L X S, AERTIIEERD Bl © W) 2w 5 RBIALRT
Ve BAEKTIE NS ORBEARATRELTAH-TWBEWIRERH L, AWEKX T
M| OBEANDS (H) OBREKRE THIZE NEL (elected tree)] LTz, [EHIZ) L
EFARTRBOORELEINBE-THD, BHORERBEALADh ST,
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BEMBENIS LR Hicd M (treetop withered tree)] ORIX#H 105 it T
50, ThbHIIRERDARCHEPWHBAICHFEL )T EER A TLR Lol b @
R, BEAL THEE] RV RBED - LHBERACRELTVWS, BRIBEECDLWV
B THALEFCOWTL, LORTOREBREZVBRLTHALFAR L BINRINETH
D, TOXICLEFARCIRERE AR Tz, [HHl OHEEFEROPEREL TS
—&0 THEK] X, P F=Y0OBBRRBELTWBEADN, TOHEDIEINRKREVL
Bbhzs,

DED XS BEEROHR YOI, BARZIILDE LEFARC LT, HS5HAD
BVWRTHERLTETCWS, FARRIZEEKRLFA—REXNOBHEERL OFHHRE
(Table 4) Z& 5 &, T3] OHEARCTl4cmz=E . )] OFEE AR Cixdem DEL LT
%, $EMEX (Table 4) TiX, |EEAREL Bl OWERLODVWIETllem DENRD Y,
] OHEERE TR 2cm DELCR-Twb, FARBREB Lo klBOEI 52, FA
REBERLDOMRROENDIL, ZORACBWTLFANDHRERDZZ ENTES,

FARBCRE OV TRERDODAR L ARERE T — T X HBREI ML AERCE S LT
EBLBRELLY, ZOKRE Tableb RRL, TORREADIB LKL, EHLORAEK
CRWThH, FAROREAED THIZ] LT3, B0 X b EHo [HEE) X, BROA
DFEARRK 15, 7 — 7 Mr e AERH 9% BT w5, BARDORI X5 FAKRDOKHEK
RRRHENEVWIERECI-TWA, LAL, BEABCEILRIDOATYSABD, Thic
o TFAROHRIERINRTL B LD, EROENDFAFTEOBRS LM TH L
REETHSY, DLABRKORRIBFAHETIHEEARDOH B NEAEL TS LI
HEBETRETHD, BOOEAI2 TR ibhbibiY, MERFAFETRKERRE
M/ TEHZEEZRLT S,

FAhOHREC LD THY) LeBERL RENLLO% Fig. TicmLic, TOoFMI,
2 EAOB®RI 50 Eieiihi T3] ORBEROBERRE TH S, ER 25 mm TH - iR

Table 5. Dfferences by treatment methods

gspﬁ:ts of damaged trees aspects ofhtreat'ecjl trees atter one
methods of in May 1982 growth period (Oct. 1982)
treatment type number erected bending \I:{:lf;?gd
A1 fixed using slight bending 7 6
splint pleces severe bending 13 13 0
breaking 20 14
B:1 _ fixed using slight bending 5 5 0
;I;;E{ngl‘;?;g:ge severe bending 21 21 0 0
breaking 20 16 0
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B, FAhEBI By TiL, ¥
35mm & =2 FTREBRALTCNB, =D
BROEXE, FhicHhAomEeix
P, FOTMZE>TEL, FF .
BErAabhicBmiiEAEBEL, s :
BASIE > TlD, = OBAILEA . i[[i] Jp—Compression
&7 - 7OFEHERVEFAROEE ' ‘ :
RIMTHBEHN, BROALCLIBFEAKR
T XDOEEFBIFA L TH 5,

Broken point

Fig. 6 @R LIFADHRE LD o
BLL Db, FAETOREE
DEBEY B -1, BHRORLE|MH
15 X5, BEROBRSHLER 0

OHLE SR THREC TR LT\ 5, i
PREOHBIMELIGTpS L T T A canpe of vl g o
b, RFoOBHEETX24E (1981 4)
ERBCHR I TWE, BRLUEHEORAFUORFHEELXEL, Ho6mmED25B
AFoEhERTROBRIBEIND, BRLLTAOHEEFC OV, KO EMIAD
hab oo, ARBOBLEFELEE -T2, v

FAROHGEZE D ORI HRERENROODHREARSBEEIh D, UEE (1982 4)
CHRERLARIL, ¥FRECOLIATRAERCHL-TVDH00, i hORMTE2E -
TETWD, ERAKIBEODOTRTEEI T TREELTWS, i, BEHBROKTC
BEHTHIREEINS, 20 THIL BIThRIZBRFRMADIS23DTHED, Lid
BEME»S EFOARTIOAER IR TV, ZOX5RDTHBRORELLD, FAL
w3 MBI ST ohialoBRAGETLEE~NOHERNEIR T2 RBEHRE Z LM
T&%Y, ‘

3) —E£POEBREFEANKORE

FAKCHT S ~AERPEOBAEC L D, FAROHRIHERD [HIZl LHEADKA L
LTSI, LHL, ZORERBBECEEYL 53154, BELCREZZO T 2#
BT a0 5 paBa S hic, BE LA ERERIELEL, HRVBRESATL 310,
PEZLRD LI BEET TR ThS L EDRBREXTR IR,

TEAMEFEB L1984 5 Ao ki A EAEBK - WBERX ORFEY Table 6. iR Lz, &
ABXTIE, BECIZERIAFOEIMEI TS, (Bl 2328 K00H 26Kk D,
EHERNATENS B ACEI LTCD, TDZ &L, “AX Mo W RRCBIThEEENF T
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Table 6. The growth of damaged trees after two winter seasons

aspects in Oct. 1982 aspects in May 1984
plots growth length
type number type number | in 1983
mean (range)cm)
1 erected 75 erecting 63 39 (10~80)
t . .
reatment bending 1 bending 13 8 ( 5~30)
treetop withered 10 treetop withered
I and lateral 21* 31 (10~70)
treetop fell out 11 branches erected
normal 153 normal 153 40 (15~70)
11 ) slight bending 8 slight bending 8 28 (20~35)
no-treatment severe bending 23 severe bending 25 28 (10~45)
treetop withered 3 treetop withered
v and lateral 7 41 ( 0~70)
treetop fell out 4 branches erected
normal 47 normal 4 | 39 (15~60)

* Eight erected lateral branches were broken by snow cover in 1983-84 winter.

W2ZARE LI R, COBUBEROEERIHENL, 1982 FLUk D TREAM R 4
BE Lo THEABELR-TW B TEAEED 5 L BABRDEBI 4TS it > T\ 5,

—%, ABRTRFACL Y [H) LEEEAT A3, SLHRBRIIX 63 KT -
Twb, ¥, TR OBERNLALD I3XCHML TS, 1982F BT 5 THEE]
DFAARTER 1L AL FARRI X5 TR 10 ROAET 21 A & HEHEEAR 153 ROETE
L Tnigw, LichioT, COREBERCIFehBEoBEZFIREL WL nwd LT
o, FANRR LY THEIZ] LEBRERO S S 2AR LMo s\ W3 Bl Ltz el
5, 2O &R, 12ADBERARCBRITRASER L L2 ERT 5, BOHHIENITNT
1982 EDFARC L VEHEOKR LNRALRTHABITHS, kL, BRIFhoBHL16%
CEEELTHD, REFOERALEOEE THY) L, &EYHEI W5, BRO 12K
FEDTHLABROFHROENGIN 4L TH Y, “LH*BBLICBETLFAROHR
EHRDHZENRTES, ¥, ZXH2RB LTI HEOFERNALRRY - L REEOEBFEK
3, BRI VOBRNIE Lo LR Tc b LI h B,

T BREEYAR TS, FARKCESD THIL] AiZ39cm L \EHERDO Ocm Ligk A
EhbbhEER B o Th, BEAKTIE, (i) - (Rl & bW 28em &M
BEL, HMEERCOXTH Lem DEXRD D,

FABREANPRBLEEHAKOEEC ST, REHLLD 26 % Fig.8wwF L,
THIT1984ES BRAORRTH Y, FRYUEOERIFMAHEINT, BT OKRMILdFE
(1983 4F) R Ehicdb D Tth %, Fig. 8(A) X 2H4%o M oEERETHD, KD
~ﬁ&ﬂ@k@ﬁ'®$ﬁ]'&ﬁ) %, FrhoXrcii 248 (1981 F) RO KRB EME AL R,
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Examples of treated breaking tree after two winter seasons (in May 1984).

Fig. 8.



PET Y GMBRROBEH L L EORBBOFARHR (WE-E-HA) 517

RMeEoMicls - e RKBizf4em 0BhREBRIhT W5, FARRCERLICIER
(1982 4F) DML, TOHWOEES L5 ARELHBRLTED, MAD X SHEard ERMix
BTHEL TS, LHL, ZOBTHOBRIIZDO 1EDORTR Y, ZOBE (1983 4) T
BRI ERBRFAM T > T3, L, FARLREOERTCRARELE >TBOD
BADNBEBROATC L hrEREC K EbhTwb, YECHBERE ERUE b,
FAECIRAmMm~5mm THoeDH LBERIE Tmm~10mm &k &L 7o TW5,
Fig. 8 (B) It/ LA S 2 S4B 5] ORFhE 5 b DOWTH 5, £ OEEA
BHRARC LS (B2 AARRLOKD, il HHeETOEEIYBLETHEOLEELL
LOTHS, COEBATS, FARCRET Lk BnoBAn, BEOERCL T
LB HEbhTWw5, 121, B®RAD LEMSLTHE LTV kDB o8 X235 &
FxRohbhTEh, PAROBERCER IR AT, b THBEDLID, BRI
Az, (A) OEMALA UL FAECAnm ZETH -0 BERIE 8mm~12mm L&
MEBORE TS,

EE LEEAROHTIILUED X S hRBri - TR, FARCIAEEROEME, &<
CHODOEBAIFAZEBCRERTTARAVBEE I A, HEROEILIL, HFRC LS
BEAELTHEIETET L, P AOESI B e LTHERBEDERNTE b7l
(BT 45, LicdioT, MBOETLE H0ORAE L\ 5 BEAEEC EELHIL, KA
CEIBTRL - AEEVOMERFAETL 20 BRBETTTHENS T EMNTES,

RREL, CAMEERORECS T, BERCH LIHRERTE ML ThD &
WHBERBEE IR, Chil, BEER S FRBATHERAEDLTLE > LBEEAR, FA
FRICL D BOND ERORERHRALL D, BbhBEEACALhEL0THS, Fig. 9K
RLIX 5 lEBREbhI-C sk DT Y AR LIcRAEKRO—#, He&kKRo
EEY LTOBHMNF U LE L LTHhMi - TWwh, S0 X 5 aEER, Ao mRE
IEWEWSIZEL DD, FABLIEBOLHIIALRE - O TH D,

Fig. 9. A sketch of erected lateral branches and breaking next winter
(observed in May 1984).
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MERREL Lo TLE S ABERE, BHEOBERC K- THRERDOMONKE KD,
TR EiX 3lem (Table 6) iz o T 5, RiBD X5k, HERLOTHHLBRHMHER
BEORZEVERERBELTWS, FARYEI - AR T, (HEEE) 2 THEK) o%E
RAXCHEINIHEOS LS ACHEENRE L T 5, TORERIINBE kD,
1982 g6\ T, [HE%) OBERPEARRRIC LD BN 3frox k@ TsC L
g o feht, MEROMOR L - TAREHE LT T LEERACREFThoREN | K 2 RE
TEMEEOKRZ VI EXTRLTWE, FARCHWERAR EYBRET 58, BEEART
L S h B EACRARIBOTE T S BEROEEL bR TR RS & LR
LEXbhD, YEOHMALE L BbhaBERC OV, IR AE LTV BLE
EL, FOMOREREYIE L TR ZENTERRWLEHTHS D,

3. FEANKOES & Bk O E

1982 SEic B4 L-FEE KO BAEX 0 3EMO#B % Fig. 10 @R Lz, AERAD
LHEBARD 5L AT BEBAL TS, PETIID 52, HLLIBELRIThE, THERE)
R TRER) OBERLSHUTELMUBRFTRL LW IBEELRDLIS, _

Fig. 11 R ABEKORMTH 5, 1983 FE 10 AL B Z - HEOKEL ML TFAKRDH
BEADLE, AERACERE LLBIThOBZREA E121982 £ 5 1983 Fi2h it COLIc R4
LTwaZ bbb, COZXRIRILAOBRAND D, BFEOXLRTHERALZAR
EXELTWD, 192 FRHEROFANEB Lo LETD Y, FAROBRWOLCHERK
&L, FRUBIES LT HEERBZENTES, FARR L YERRAPWODD
S BEARTH, AENRBLIb LR b DI, FARTDTOREMHCEDIZEALE

treetop
falling off

bending
and
breaking

no ~damaged

'82-5 10 . ’84.5

Fig. 10. The changes of growth forms at the no-treatment plot
(the numerical values in histograms are numbers of the tree).
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treetop
- withered severe bending

R N
76 -—erected-» 65 | 63
153 _ :éi 3§: 183
no -damaged
'82-5 10 '83:10 '84-5

Fig. 11.  The changes of growth forms at the treatment plot
(the numerical values in histograms are numbers of the tree).

BREUCBCHEEX IR LERLTV 5,

eil, ZOX5BRROESY, 2EEKRD 17% ThHH, FARORRL LR LD,
1982 EKOBE R TREUDEOL Mo TWEHEERLEDTH, FARK X > TEBETEIoh
ST RIT27% THBH, HEE] CHhVWI I HHEERETEDTEI R LFARRTD
Sk, FPARRE LDRMKREEDTH, £ B AEBR LI L, LirsT, =
£ EB LI 198 FHROBRBC KI5 HHAOE S, REXKHNOLHERARDOKN 14% T
5, #140% OBERRE LICHEKMTH - 1edl, FABRCLHLER L THHEBKRD 86% »
B LTWwT, REEKEFEEOEREL S ZIERAHMSh S,

BFEROFAKRCEB LI ZLPORFEREDOEE T, WELLIT7A R A —-vigloD
BARESEOVRIAZLOR T, BRAERBRII6mBEL, #ROFHMEIIM XY
R INETH 512, BEFARE S DOBFLATIV, LichisT, FAKOEHES
BRI—BHOEHEFREOL ETCOBREADLIENTESL, BIThOXRBERXL16T X
R c BEOBRRAEFGNFLCRELEVR Y, FAKOEE I BVHBRTRY
hon C &b hicito e,

PBEDZ &b, BIThHEEOS R T BRERBIC TR, ROXIHZENELOR
B, BEAR, FRCIBIBLLEGCOIMEREFAFETH, i) ORRCEETS, 0
MRBOBHEIMBELLICREZIhD L0, FARRRBRBTELRTRIERL, &L
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ELERFBOMCOVETRIIET L TR LD ETHS 5, RUENCEL D LHER
DOELRZ RN T TR, YR LOBiBT5kE, EuLEE T AR T
%, ¥, BOhLEHKRELERELSS,
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SGURBREHETESD, 7 - 7DHRDFANRTIE, B RHDOBANRELICRY, KK
THERNKE, BRCIBFARZELALLT, 773 HEEFOHM LD EDNWT
RPN HERR G, i, BEBOIR 2 EL TR HEERL, RERNEEL
T, BB OEENRE LY, ZOZERAFARDOHROE U RKEREREKE - T
T, BAREZDTHHCREELDOLLDHELTEL LW X3 HRTENLETH S,

FAROBEVALE—EBHMATHER SR, BoolsR 2 FCRER LK ibh
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BEACEVRAATWS, 20X RBHSEEREEK S diit, BARRT — 70OBRESE
EOBRDBTHS, BEAOBITIEREYD LTLERT HH, ZOBDOELER—LH0R
BB THLEIRSTCRIVPHENTL S, i, BEPLF vkl v BEESICERE
DRBBEREVCHBOHALELLhERETHS D, -

PDEDXS5BFECLD, hichoFirhEwtiH o LRnmgeE s, L, 20
IO NFANEHEIEROTRTCEER TS LY BPRBELEEOE I b BETH
D, FLTRNTCOBRERCFANENL 2BV, BEORER S X AR O X 5 nEi
L BRBRO—2EE:, BROBKCLELBbh 3RO EYRD, FhowTE
BB LEBS I RXE IVv, HRAOHEERR, YUHORRMNBARE L, #HHEEEHK
WEEDRREAZENOHEELEL T CEMNBETH B,

E, TOFARORATOHELREEIL, HADTH2ZALATLH 2004, HEBS
100 &% H 2500 ICH H, HARADRENLAR A0 A TH -7, HmADCERL, FHiE - o
BLEIRTEEATOYRBTHSD, LT, FAKOEBECOWTIE, HEAOEEDT
BECABOBEERLDO S vARER L), BROBECH LTIAB B TR L
ST ENBLOLhBN, BEMSEORNEETH S,

SROBIhOREXHIETHZ LN OMOFECHTIRERRLE VWO 2L ek d
B, OMBOFELRD T, LBHECEBEHH KT HEFCO VTR EREERE RS
BE, LBEOSFHFCEV T, FEISE IR LTFHEIh, BHRERVALREE
BR#Eo—D2LitsTETWS,
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R #

R EO HABRLPRIUB TR, BEREC-RECEDLI, 2Tk, #Re#ESopE
O, BiEEY TS5, 1982 FE0F, FFHHO—0TH BIALiEEATES )M HEEHK
T BE1~3m 0EROERAL, SVEECECIAMMA ) LIThOoBEENRBELE, &
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) #HEAOFHEL, 1RAEBCH I0XOBBANEERS X5, RECRAELLH
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B i BROMEN4SLUAOAE THEA SO
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# ;BB TR b O

WHE%E: fhiBaro EROREREE L O
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hEX-TEYL, BEERLEHEEREBEALE LT,

B LEHEEARTE, Fig. TR/t X 5eiithicBaoME#ES, Hhifcilsr kv ki
D THERIhS L, RBAEOEEEA AD LR,
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@ FAROEML, ZOEBRHMOLGHHLREFECE > THLhBRETHS,

X .8

BEFR— B8 - /NEFRRLE - ORI (1970): B FEIKO + r=yEEOEH. HHLEH, 2
19 £,

BRERE— - SWE— (1974): &BERERIEIKRC ST 28AROFEE (II) -2 coflo @
RAEE— BHRILRW, #5235, :

BEE-N - B8 F-ARHE 2 (1979): JtEEAFEDIIBAFEIRCKT 3EROESES (1) —f&
o r Py oREHBE— BAHILZH $285.

BERIR— AP — B BIE— (1982): Al Pk 5T 5B ROFES (IV)—1982
EROGMBKRRORFTh—. - BHILXHE B3 8.

BERR—F (1985): SEHHC HT 5 EREECHTAHE (Ex) JREFH, 424

BB FHEMNE (1983): T r=V <Y ATHKOBFEZ ST, BMTEEREEFRARRE
REWIK (dLdgHE) :

AASKRBEILBERE (1981~1982): EBEOKER. H26% - HI2H5~H2TH .- F3 5.

B E (1949): 757 0. HERERMHEFRSE, 18

HRERBRBILEHEIH (1983): ILEEMFLMN. FEMHGHES, No. 6.

EE-RB-BER-B-Ba F (1982): delEAFFIBTEERC KT 2BROFESE (V) —1982
FEROGBBHRAROBIT IR L BB— HEdXH H31 5.

BAR HE (1969): HARHKBEBENOBEROFEARLSWT., HISEAKERFFERE ALRATE
(lt#g#). _ :

BREE (1952): AF¥ORFRJFIoWT. HRFH, No. 54.

BEET (1953): MOBBCRVT (F01.202) Be 4K 1952 9. 10.

HRET (1968): BEERFJRTEICoVT. Tk, 30(4).

BRES (1953): BB I 2hROHME —Hle tosH— %L 4, 1953 5. ,
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1974. 7. :



PP YSRERROETh L EOREBOFARYR (BE-E-BE) 523

Summary

The coast of the Japan Sea and the central mountain ranges of Hokkaido are covered
with deep snow of more than 2m every winter. In these deep snow cover regions, forest
trees are influenced directly or indirectly and damaged by snow.

In spring of 1982, the stems of young planted trees which have a height from 1m to
3m were bent and broken with high frequency by snow cover at limited areas in Nakagawa
Experiment Forest, Hokkaido University. These occurrence of snow damages of planted trees
were abnormal even in Nakagawa Exp. Forest covered with snow more than 2m depth
(Table 1).

There are many reports on the snow damages of forest trees in Japan, but only few
reports on these snow damages of planted trees have been done in Hokkaido. The clarifica-
tion and the treatments of the tree stems of which were broken by snow cover are a problem
related to forest regeneration practices in deep snow regions of Hokkaido. The present report
is concerned with the observations on the snow damages of young planted Todomatsu—firs
(Abies sachalinensis) and the effects of treating the broken tree stems. The results are sum-
marized as follows..

1. The observations of damaged trees were carried out at 12 observed plots where were
selected young planted stands as in shown Table 2 and Fig. 2. Each plot include about 100
of planted tree. The tree height, the breast high diameter, the grade of damages, the damaged
height and the directions of bent or broken treetops were measured.

2. The trees damaged by snow cover in spring 1982 were classified into four grades; slight
bending tree, severe bending tree, breaking tree and treetop fallen off tree as shown in Fig. 1.
3. The ratios of damaged tree at severely damaged plots reached 70~90%, and the ratio
of ‘breaking and treetop fallen off trees in the all damaged trees was 25%.

The ratios of damaged trees concerned with slope inclination, increased at the gentle
solope plots and decreased at the steep slope plots.

The damaged heights of the trees were concentrated in a height of 1.2~1.7m (Fig. 3).

The directions of bent or broken treetops were distributed in a wide range but its derec-
tions at a plot were observed to concentrate at a certain direction (Fig. 4).

4. The explanation of the factors affecting those tree damages could not made clear in this
observations.

5. The treatments of damaged trees were carried out during May and June 1982. About
7,000 of bent and broken trees were treated as following procedure. The bent and broken
stem was erected by hands and was packed as required with gum-tapes for protecting a
crack and was fixed with binded-tapes using splint-pieces as shown in Fig. 6.

6. To clear effects of this treatments, two observed plots were set in damaged planted stands.
One is no-treatments plot and other is treatment plot which subdivided a portion using
splint-pieces with gum-tapes and a portion using only splint-pieces.

7. The forms of damaged trees after one growth period, in October 1982, at the above
observed plots were as follows (Table 4).

The damaged trees at the no-treatment plot had been kept in the state of bending and
breaking in spring, and about 20% of them were observed to be in advanced stage of damages
such as withering of the treetop above the broken point and rotting of the broken crack.
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The greater part of damaged trees at treatment plot rised upright and growth lengths of
recovered trees were almost the same as that of no-damaged trees. The broken point en-
folded with callus, and a compression-wood formed stems in the upper part of broken point
were observed as the natural recuperations of damaged tree as shown in Fig. 7.

There was no differences between the treatment using splint-pieces with gum-tapes and
using only splint-pieces (Table 5).

8. After two winter seasons, in May 1984, the tree forms at the observed plots are as follows
(Table 6).

At the no-treatment plot, the ratio of damaged trees increased slightly and it was 47%.

At the treatment plot, the greater part of treated trees were recovered in two years.
This decision is based on the longitudinal section observations of erected trees with treatments
as shown in Fig. 8. It became clear that the broken point were completely enfolded by
callus and the making of a compression woods in second year’s xylem after the treating was
a little.

The ratio of recurrent damaged trees was 14% at the treatment plot.

On the other hand, new type damages that the erected lateral branches formed the
treetop were broken and fallen off by snow cover were observed as shown in Fig. 9.

9. . In this observations, it was proved that the greater part of the damaged trees were re-
covered by simple treatments. Some notice points of the treatments are as follows.

(1) It is advisable to treat bent and broken stems before the vigorous growing period,
in early spring.

(2) It is necessary for recovery to prune the verticillate branches which prevent the
setting of splint-pieces.

(3) To prevent that the splint-pieces and binded tapes cut into the growing stem, the
splint-pieces must be taken off within the next spring. Otherwise, it is advisable for binding
to use a decomposable materials, such as barks and vegetable ropes.

(4) The practices of treatments for saving the damaged trees should be done according
to the instruction of the forest regeneration plan.



Photo 1. A damaged plantation (plot 11)

Photo 2. A severe bending tree (plot II)



Plate 11 BRE-F-58

Photo 3. A stem had been cut by binding tapes {(plot II)



