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Effects of ground treatment using a small-sized excavator in a natural regeneration

site of Quercus serrata: Control of weeds and shrubs for establishment of seedlings
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PRALEEIX & SEAUIRIX %3R0S, BAEMICh A D MEEARDEE L 0 5 EEDERE L UREOH
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BIIBh, AREOE 1340~60cmTdh o720 BRI, HFREREMIBEEROTE L %o
THBY, EBNFEIHOKSEN (1987~19974) 12X 3 &, EFHRIRIAT, EFHEK
#1,130mmTd» o 72,
Woob@kizars, 20, k4%, IXXHETHH, LBAOEEIZ20~25m, #
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1275 & BB Lz, B OSBRI, 25~49cm (F¥Hdlem) Tholo,

19964£ 9 B, MFEIEETHAT L RER L%, BHESEEAN VI, BBERKA, B
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Plots A and B in the regeneration site.

The mechanical ground treatment was made in Plot A. Open squares show quadrats for
investigation of seedlings.

LIEET AL BIhof, 28, Be2BEREEIERICIEETH ), —HOMTHE
R L, BEXKB (40x90m) T, A vorb Ui,
2. REHE
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REX A, BROEEOMEIZFNENIMORFER: (1X1m) * 1T, 199746 A0 5
19994 9 B & THEBE L THIERES B o /oo HEREIE, 199736 AL IFEFTOE
A, 19984 £ 1999413 9 BB 2z, A HICHB T AL ik L, ML IZHEL
R A ME Lz, BRI, BEROKEN LS ERIE RED, BOETHEML. FHE
W, ROEFSERLCHAT LM EEE RED, WESREBVCHlE L,
HERETHEONZF—F1E, ROLIIMIL 72, FRBETE 2 2bn S r ok
PEIZBWT, HHHBEOWHELRELD (G =12---) BLUHEBER (i =12---) 2
FHRTLIEEL, FhECy £BL, G &, ZOREHICHET 2 ZOBOFEEIIIE
T EEROARETHEONAHELS 2, FAUAOMLEERITI0 L 45, RIFETI,
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BFo (1) ATHFAON2ACHBRRIIBT 25 R0 20MoM EERERIHE, (2)X
TEHERONLBEFRIZEDOEOYE L EHT 5,
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=1 =1 j=1
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2) EERE

HERX A, BiZ, Liogsfl e, 2haha2, 76OFER: (1 X1m) %37,
19974EFRITHE L F TEECOVWTARLBEEOHRBEFAE L (K- 1), AERE,
FHENH > T4mBBICRBRATIE 2%, BBXBTIE4FICEEL, FIMiE8me Lz,
19974E 2> H19994E S THREDIF L, HRTAELELC OV THBEZELE S 2B L.
FEFRER T, HRIREIEDI9E 9 B iz, Lk FHOMAERES B o7 KA
TIE, 1O ADHEEES%LL L THEE 3 205K G % 59, B A Tldd2kd3er:, #HEk
X B Tla76#66td o7z £ T, EEFMERI OV IS OB I X Y fiER
RogpabBIhsl s, 4208ER, bt 7 A<vWyil, < 45T, HAH (&
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b oL DT, WEORHEREZETLOTII RV, LAL, WEORAREIIOWTIE, &
BEEORY TR, PREdrv A FTHE a5 SHORTIRFNENREREBIIFL L
Ao, T A FHE LR OB T ERE L RITIET XY S D IR R D B
RS o TV e SN B,
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1. HERDREE

1) HBAE

HERX A, BIIBIT 2185RE 3 FRIORMWIEO MBUKR E R0, £-1ThHbH, 2IT
&, EWERTH 2SO THIH L 256 23 3mE, fERETHERL Tz 0or R
NG oA R BBEIER, BEEKA, BLd, BRDLVIIAKRD 3EBOBHIBE
B (FEBMEHEBREROAED) D80~90%F, kiR 1EHICHIE L, BRERKA OB
L, KRERTCIHEBEB LIF LA WIE Lo 2dY, ERTCEREBEBOISMEL LETH -
7zo WEEOHKBIE, BAR, AKELRBEATERIENLI S 7, T2, HEEHOY -
713, BB TE 1EHORWEHIIS o701z L, RBEKATIZ 1EHOBVEEIZS -
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R— 1. RRE 3 EEOHBEBROEL
Changes in the number of occurrence species during 3 years after the cutting.
Plot A Plot B
1997 1998 1999 1997 1998 1999
Growth form Jun. Jul. Aug. Sep. Sep. Sep. Total Jun, Jul, Aug. Sep. Sep. Sep. Total
Herbs New occurrence 12 7 6 6 5 4 40 15 6 1 0 4 0 26
Disappearance 4 3 1 6 8 22 4 3 3 2 3 15
Occurrence 12 15 18 23 22 18 15 17 15 12 14 11
Shrubs and trees New occurrence 25 5 4 3 5 0 4z 28 6 3 1 2 2 42
Disappearance i 0 0 10 7 18 3 4 0 4 5 16
Occurrence 25 29 33 36 31 24 28 31 30 31 29 26
BRI L) DT e o7,
No species reoccurred after the disappearance.
Jo
HEEIC W, MBRAORTHH, HEBREALBICHE L THH, HBEEKBOMIHHE
DIDDTN—TIHTTORLION, F—2THb, HATIE, REBEKAOHIHB LD

OH20HH Y, REKA, BIbBEL CHB LR LY S o7/, ZRIICHL, BEB®
HBRLZ2ERIDO T4 ETH o7 ARKRTIE, B L TR L5 0NEENIZE (36
HdY, BREKADLIVEIRBREBOAICHBELAZb0RFREFRDE 4, 6HTHo72,

F—2. HEBRKA, BiZHT5HRE

Occurrence species in Plots A and B.

Site(s)
Growth form Plot A Plots f\ and B Plot B
Herbs 2 ! { .

FIPRHY

AR

Shrubs and trees

QLOIEENFNMEEIXA BCIRIE () 5% L7
Symbols © and O indicate species which showed more than 5 % in coverages (8) in Plots A and B, respectively.
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2) Hb EEREBIRERE oA

HEXA, BOHBED) LTHE (B) 7B 27z0E, 7ATYY, s FTLEH
WEOAF 5 ThHholz, FOMTIE, KKTEYTF, AFFFLF 7% EOFAM, A
T A VAY, AT /AR ETHENRBNE P o7 E-2). INHLOFERLY,
WEREOWRARBET LIS 2o Cid, BBz 7 A~¥Y, r<wA45T, a+5, #0fh
AAEME (DUTHICAKRME (ST)), #OMERE (LTHEIZERE H) 052129052 &
L7,

HRBO G B A BB FEHHE 4) %, M- 21087, 2B, RAHE
(ST) LEXRM (H) 122w Ti, ZREFNICETNAEHBMEOA O/FITRENTW S,
HHRE LER T, BRBSEROBEILBREMN LB L TGRBREKA TR, E6A»S
S HIZATTHER VL »TH o 7o HBELRON LERERIBES L, HBREXB TS
FICEBIC B ERISE 1 Lo E 2 BICBE Lol L, BMBRATIEIRIELTY
FRERI b hd ol MEARMOBEICERT 2L, HEBRIXA, BEIEAM (H) AKX
fE (ST) PREWEERLZD, RBRRBTIZO Al o TEAME (H) OWEIWS L7z
DKL, BERRKATIRE EHEEMRBRIIH -7,

RiRfE 2 EH LRI, MBS EoREL, HBRKA, BTRELZLPVEZVE) THo
7o HEEXA, Btd, 2HHT/ A F TP ELMBETHEVEELRL, 3FEHICIIRAE

1997 1998 1999

Plot A Jun. Jul. Aug. Sep. Sep. Sep.
240

180

120

Height (cm)

60

1)

Plot B
240

180

Height (cm)

0 %0 40 600 20 40 600 20 4 60 20 40 60 0 2 40 6 ¢ 20 40 60
8 S. ramosa @ R. crataegifoliuvs ©Herbs Coverage (%)
8 Trees and shrubs (1 Q. serrata

H—2. ZHEE3IEMIBIHBEOM FEFMESHOHE
Changes in coverage distribution of occurrence species with respect to above-ground
height during three years after the cutting.
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(ST) &%T A2MANR SN, ERBICBITAKRRTE (ST) O®mEMAL, RBRXA
TS Doz, —J5, FTHETIE, HEBRXA, BEOICEAE (H) OWEHD LTI
Kb b7 XS OWEBKDET L TR 2722%, RBRBTIRIND 2EHTH 72012
L, RBEATHIFEETH o7

a7 OHER, RBEBTEMOPLERBIZHD L2, SBRATIEEN L L%
ML, BRBRERO EHNOBEITHEKETH /2,

2. AFSREDOTEE
1) Eho4Rk

F— 3, EEMERORMERRX 5L SMERIIBIT 2BREOWELRT, HBXA, B
LT AP HORI RS S &EROMI%E 5O, 74 FITREMA S LR T60%%
MZ 7. D, BREBEB TR I F BB OEEELR L0 L ( 2H5E,
p<0.01), HEBEKATHBEZEOLEIILIWIEL o7,

HERX A, BIZBT 5 HEEFRER IEMOERELMAT L OBRTRADND, £-4Th
bo DFTHEAER, 199744 ATH2L5 A, TAHKPTTEHEL, RBXA, Bl b4
1EETHIELZDDBBESN o7, 2O D, 19974 9 A OEAHIZ, FESC
SEAE Lo BABICHE T B & Ui, B LEEOTEIE, HERK A T164,00048ha ' TH Y,
HERX B D254 Tdh o 7o HHEATEERIL, WBKA, Bé d5A 2EHTIO%T, 3EHT
S0%LLTIZIR T L7zo AT AR % L COFAREIRBIRATE(, 3EETERRK
BLDEIFEETH -7z (2858, p<0.0l). MERBOAEKROELL, RBEKBCIHEE
T RDPo7nt, RBRATEEE TH-7 (2 "BRE, p<0l). HERXATIE, FEEBEY
SEHOEKRRE, TATHYEE 7 <45 TECTI0%HIH, BARABTCRINGICHE~ES S
WEHTHY, o IRTIEE0%ETRER /2,

F— 3, WERNICLZIPERDO TN — TR ER TN ~T TORRBOWE

Quadrats-grouping by vegetation type and coverages of constituent species in each group.

Plot = Vegetation type Number of Coverage of constituent species (%)
quadrats
S. ramosa R, crataegifolivs_Shrubs and Trees Herbs Q. serrata
AT S, ramosa i8 64(17) (14) 15(16) 20(22) 15(20)
R. crataegifolius 8 21(13) 58( 8) 17(17) 10(14) 13(18)
Shrubs 7 15(11) wn 71(29) 7(10) 7(8)
Q. serrata 9 12(13) 11(15) 6(5) 16( 8) 56(22)
Total 42
B S ramosa 31 68(18) 7(10) 26(17) 5(8) 2(4)
R. crataegifolius 15 18(18) 70(16) 24(19) 6(14) 6(13)
Shribs 25 10(14) 9(14) 7127) 4( 6) 49
Q. serrata 5 5(8) 14(11) 10(12) 9( 6) 39( 8)
Total 76

PRI B B RR LT LA T R Sy &7, W BE R OB O LA (R 2 (TR .
Quadrats were divided into four vegetation types according to a species with the highest coverage. Numerals in
coverage columns are means and standard deviations (in parentheses).
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RK— 4. REROBER & D+ SREQERRE

Survival of Quercus serrata seedlings in quadrats as related to the vegetationa type.

Plot  Vegetation type Number Number of seedlings Density {nos. m ) Survival ratio
of quadrats

1997 1998 1999 1997 1998 1999 1997 1998 1999

A S ramosa 18 264 145 87 14.7 8.1 48 1.000 0.549 0.330

R. crataegifolius 8 96 52 26 12.0 6.5 3.3 1.000 0.542 0.271

Shriths 7 81 48 39 11.6 6.9 5.6 1.000 0.593 0.481

Q. serrata 9 246 182 153 27.3 202 170 1.000 0.740 0.622
Total 42 687 441 294 164 105 7.0 1.000  0.642  0.428"

B S ramosa 31 120 76 32 3.9 25 1.0 1.000 0.633 0.267

R. crataegifolius 15 120 60 32 8.0 4.0 2.1 1.000 0.500 0.267

Shrubs 25 144 84 57 5.8 34 2.3 1.000 0.583 0.396

Q. serrata 5 93 66 47 186 13.2 9.4 1.000 0.710 0.505

Total 76 477 286 168 6.3 3.8 2.2 1.000 0.600 0.352

EFHIT OV TRRIKA, BOMET 5200 F —FHTRILRO%E ) OREEBIRok, "N Em EEernt

(p<0.01),
Test of the difference of two proportions (z) was made for survival ratio between the two corresponding data of Plots A and B;
numerals with asterisks ™ show significantly difference at p<0.01.

R—5. WEROEER LD+ FEEDRRINE

Growth conditions of Quercus serrata seedlings as related to the vegetation types.

Plot” Vegetation type Number Mean diameter (cm) Mean height (cm)
of quadrats

1997 1998 1999 1997 1998 1999
A S ramosa 18 0.24 0.35" 0.42 16 32° 63° "
R. crataegifolius 8 0.25" 0.31 0.44" 16 26 47"
Shrubs 7 0.25" 0.36" 0.40 16 29 49
Q. serrata 9 0.25" 0.39" 0.45" 17" 31" 55 ™
Total 42 Mean 0.25" 0.36" 0.43" 16" 30" 56 *

B S ramosa 31 0.22 0.29 0.35 17 27 51°
R. crataegifolius 15 0.22 0.30 0.36 16 29 47"
Shrubs 25 0.21 0.30 0.36 14 26 43*
Q. serrata 5 0.21 0.32 0.36 13 26 16"

76 0.21 0.30 0.36 15 27 45

SR O 7V — T TScheffe DZBREL B I oo B EUFORE HH TS H Y (p<0.05) o
HBKA, BOMIET % 2 007 — ¥ @I CEEFHOEOMIE (Welchih) £ B 2 % o 72, EBE A A S ey
HRBEBOB T EHEED Y (p<0.05),

Scheffé’s multiple comparison was made among vegetation types in each plot; numerals followed by different
alphabetical leters were significantly different at p<0.05. Tests of the difference of two means were made by
Welch's method between the corresponding data of Plots A and B; numerals with asterisk * were significantly
different at p<0.05.

3) EEOME

WX A, BICBITEAERER IEMORERELHLER L OBRTRADN, £-5T
B b, AL B L COEEOFHMBHEE L FHEEE, L1 FHPORBKAT
FEICKEL, 24H, 3ERLAERETH o2, REBKATIE3EH THEL100cmEL LD b 0
H44%% 5, had 7z D 3000RLED o201 L, MEREBTIX100cmbl LD b Db 34
12%T, hadh =Y 300K T TH o7z (W~ 3). MAEBMOREZIIOWTIE, HMBEHEHET
WBEEZE o7, Lo L, BTESFERAR 7T AR EBEARBOBMTEEESRD S

n, BEERA, B 7 X HUTEI-7,
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H—3. RS 3FERICB IR0+ EENEATEELD
Frequency distribution of Quercus serrata seedlings with respect to height at the third
year after the cutting.

v, & =
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P R L, HERCE RS & & O R SRR AR IR A EL 3720, MHBIEHNES v
EHERE TS, BE O - EMEEROHRIEAL TIT E B S N h v &) LT R,
BB OBESER L TRIEDH & L5 (Vazquez-Yanes and Orozco-Segovia,
1994) o F 7z, HERCERWRE &0 T oH8se oBtiE, BRI IR A & JBEH & N5 1
T L THRIFDOEFRE S 25T I LIRbTHA D, WMMRLIE L BUBK BT
HBEE, ARTIRHIBLALEDL LD o205, BERTIRLHEROAMIMHTLEIRE Ho
SO (F-2), ZHLAHBICESZEEZOND, LaL, RO ORRE, BN
PECS ORHBAENDL S DOHPITEALT, BORELRTOIDIE—2bhho72 (F-2).
TRGEOMAEFER, —RICHBBSEOEROEMOMONLABRLE LTELR2HZ L
ATEL (BR, 1982 FH, 1984), % 1EBRETIE, MK EISHEIIHMAL, 22
TRFMBEEEWEELRT (0 2), HHABSEOPEDOE AR NI %D, K
BEROLAPIBELON, E2EBTHL, 2L C, HBRBEEOBEOMANSILE Y, WE
DATHIERM 2 &0, EIFICBIT 558 3 BRI~ ED 51 BRED 68 2 BRI~ OBITIZ
EUHX T TEHOBRVEHTHICEZ o Ch/enlod L, HMBERAIER it iRk 2 £
BRI o/, ZHICHL, F2EREPLEIEM~OBTIE, MEELd 3EED L VITHER
RATREFNDEIL LS E) THodz, ThoDZ &hb, HHHKRLIEIE, ERBOEED
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SRR EBHOBWBIIBVT, BT RELELWHEND 5,

HiRE 1 FRHCEHBBES %@&W#kﬂsz%<mzbh5m¢ﬂL R¥Rt% 2 £ H L
T, MK, BAEKXES, FY A FINE FLEMBETHEWEELRT 20,

LERERE A ZNIEERECEELL RS (M-2). LAL, MREAREOMEH
BACEET 2 &, MEKIGELAEEK L EN2 OB TREL R > TwE, —DIFEARME (H)
DB WL b o TR 27 AW OBEMAA 1 EENLHTH Y, Mzl
FHETHREHE (ST) OPFH AU TRE MR ONLETH B, DLEL Y,
HPRALERIC & B MR O SEEIIRAN RS, R 1 EE TR REz B (RS, 248
BETEYTHEOEELESYE, KEAFEOISELMR L, LEHINS,

—iI, WTERE ORBHEMI L AHAE T, HTRFORE AT, Bl EicEs
n%:a@vl—\%&@w%ﬁ%aoaamnw,%ﬁmm RN IHETT B
(Kozlowski et al, 1991) ISR MLEE I X A EBOROFENHNE, 29 L
Whva— MIEZ LG ) WTHREORBEM A THERIIL o TwaEERLbNL, L
ML, ALIE, LWV OFAELTRE T S L RSN, BIEMEIRERS SR8
FMIMICRE CHERRZ RS2 PRIBIFTEI LV LI TH D, o, BTFEFE,LLTY
FHE - BEIEASER PG F A F I8 (BRaR) O &9 b Ik LTiE, B R LI 0% 4
I E v,

2. HRHERMIZE 2 FSELEOEE

PEAHOPRALERX T, RBIX D255 DFEADFE Lz (R—4), TWHHAOM TG
KOWTEHFRIEBI 2o TnivAy, BEOR) T3, MEK LB THL 2% bhw
BHoNhholz, 2OZERE, RERTOBEWEOEEFEEL, BAXILLEsa-5H
FOWENIKBIIZ SNz bl s N s, L CHMSNTWD L)1, HRHmms L
b TEEROWIELHOROIE, BAXIOHEHREFEL (M 8¢5 (Nishikata, 1981
Montgomery et al, 1991; #H - AT&, 1995),

MHEETaF TEEDERENHSRES B o720 (E—4, 5), L LRz
W CHMEEARE OFERES (Nambiar and Sands, 1993) 2SEME -2 EATRE (S LT
WhHEEZ NS, LIROEMHARLIEIC L A MEROIEMHIHRO S b, EFE 1EHD
B IRIE 2 B CIEORDHIE, SEABAL D 13T LA — KM I a1 VIRIBIC T 5, 72,
OB EESSEEBSRORVERCEH Z 220, WHNEZR LUZEOBEAFHFNISESR
THAH), LD oT, TOFEFRLIBEETHA),

OF T EEOEREPHAETI TR -T2 83 (F—4), BEMICIVEEA ML A
WELDLZEERELTWS (Burton, 1993 Collet et al, 1996), HEEIFHRLEI 720
(E, MR, IR L b T A HYEE s A F OO L I ATH o, T AT, A
F DR TS 5 CEEDEIIISA L, MTEOMERHHEZERIIBIL)
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(Odaki and Asano, 1994). —7%, 7 <A F i, BB EHRERY T, $FELT24EHM
Be, MALE LD ICHITEDOMBEE G ABEAICB IR ) L9122, Hzkhbkd RIeny |2
L, EkZrso—EEEEZERT S (Suzuki, 1987), 2O L 910, WMAEILE L ICHTES
B & 5 8 C I ol e 5V, pomvwBFRREETEME 5FT 5, aF T EE
DEBEPF NS OHERO L ZATERVDIE, —2I0FZ0E) 2HHICLEDTHAD,
=7, AFTHEEOEBREPRSELo LB, WK, BOEKE SHEERES TS IHO
EZATHo, TN, ﬁ%ﬁkwﬁéam& 3FSE)LOFENESHETIHL LRV
ERRE LTV 5, BRI B OMAERERICRIZTRED S b, B Twin

i, IFIROREEMERIER O 3L EE B D20% % B 5 HTHDLH, ZOHKIE, W0E
WL DEEDHBEETRET2HINE 2D, TIICHRROSEIHHIEL D > 72720

EEZONL, L7245 T, HHMRLAIEI, BHEHOSOMEROL ZAThaFFEED

EXETRETH—FT, ZOLHIEKIIREEETCERLIEN (a5 780L 2 A) ©HMH
BB E 5 b 5. DAL, & +<%¥Kﬁﬁ%ﬁb%7xf,ﬁ%&ﬁ%%%ofw
Z)&%X,%%l%o

DLE, SRR, MEAROFEEGNMHZEL 2 I FEOEE WL PIRET 5, #
P PRALERE, HEEEMICL YV EFHEOMPREHMET L LS Twi N
(Kozlowski, 1999), EA$ 2 MO LEREER S & & ) B LEOWEM 2 CEH 4
Hre@donund, FIEORRTREFOMBERL L LTELOTENTH 5,

5| P33Rk

FEME 2 - AR R (2000) B RIREETHIHIC BT A AL RSB & UVNBITEEIC & 24
PRALERAS 1 F 5 B4R HFERT O 7 2 AU S 2 B 28 BMGE 82 7-14.
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Summary

Influences of ground treatment on seedling establishment using a small-sized excava-
tor were observed in a natural regeneration site of Quercus serrata. Removal and destruc-
tion of under-ground organs of weeds and shrubs by the ground treatment provided
effects during the establishment of Quercus serrata seedlings, keeping the coverage of
weeds and shrubs low at the first year after the treatment and delaying or repressing
the active reflush of bamboo grasses and shrubs from under-ground organs at the follow-
ing years. The ground treatment also raised the survival ratio of Quercus serrata seedlings

significantly and promoted their growth at various places of the regeneration site: the
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area dominated by Quercus serrata seedlings was obviously enlarged. These results imply
that the ground treatment facilitated the seedlings to establish themselves safely and also
accelerated their regeneration progress.

Key words: mother tree method, mechanical ground treatment, control of weeds and

shrubs, Quercus seedlings, survival and growth





