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Long-term Observation on the Growth of Sasa kurilensis Regenerated after
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Photo 1. A group of Sasa seedling
(Nov. 6, 1977).
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Fig. 1 Number of Sasa seedlings on each plot.
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Table 1 Height of Sasa seedlings in each year (cm).

Year

Plot | No. 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1082 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
1 2 13 16 37 X 64 60 45 - - - - - - - — - - X - — - — — - — — x - — -

2 9 9 18 18 X 40 36 - - - - - - - - - - - X - - - - - - - - x - - -

3 4 7 12 18 X 50 56 56 80 98 95 110 135 150 150 150 150 170 X 150 160 163 135 160 210 220 207 X - - -

4 8 15 16 36 X 57 89 105 128 145 145 160 450 165 150 120 90 - X - — - - - - - - X — - —

5 5 12 17 23 X 66 71 82 8 100 132 155 180 185 183 - - - X - - - — - - — — X - - -

6 4 7 12 26 X 49 63 65 60 100 145 150 160 50 - - - - X - - - — - — - - X - - —

7 7 8 12 26 X 36 33 38 80 X 110 135 135 145 135 140 130 125 X - - - - - - - - x - — -

8 5 11 20 26 X 47 43 72 65 62 95 115 - - - - - - X - - - - - - - - X — - —

9 4 10 18 25 X 91 76 85 82 63 80 65 60 - - - - - X - — - - — - - - X - - —

10 3 7 14 20 X 52 61 94 120 X 120 130 130 130 120 100 100 110 X 120 225 230 230 230 220 220 225 X 230 220 186

11 2 6 9 24 X 39 37 37 122 - - - - - - - - - X — - - - - — - — X - — —

1 |12 3 8 14 21 X 33 37 32 40 - - - - = - - - = X - - — — - — - - X - - —
13 5 10 20 25 X 69 61 80 80 110 155 155 155 155 180 180 180 180 X - - - - - - - - X - - —

14 5 11 15 13 x 40 55 56 50 - - - - - - - - - X - - - — - - — - X - - —

15 5 7 16 32 X 68 63 113 150 155 102 55 55 - - - - - X - — - - — - - - X - - —

16 6 11 18 30 X 71 82 83 128 115 128 142 170 145 150 130 30 96 X 115 50 23 - - = — - x - - -

17 3 13 22 32 X 46 57 82 77 75 - - - - - = - - X — — - - - — - - X - - -

18 5 12 22 34 X 71 8 111 108 - - - - - - - - - X - - - — - - - — x - — -

19 3 7 17 28 X 56 48 50 8 123 115 145 160 145 143 130 130 150 X - — - - — — - - x — - —

20 2 11 25 37 X 72 75 78 90 95 135 140 140 155 130 120 120 120 X 43 - — - - - — - X - — -

21 6 6 8 10 X 20 20 37 X X 150 160 130 160 140 140 160 163 X 160 80 80 80 - - - - X — - —

22 3 10 17 30 x 62 62 90 110 115 160 160 110 - - — - - X - — - — - - — — X - — -

23 3 9 6 22 x 55 55 67 105 - - - - - - - - — x - — — — - — — - X — — —
Mean 4.4 9.5 15.8 25.7 X 53.2 57.6 70.6 92,0104.3126.4 131.8133.5144.0148.1134.4121.1139.3 X 117.6 128.8 124.0 148.3 195.0 215.0 220.0 216.0 X 230.0 220.0 186.0
24 9 9 26 31 X 34 33 66 72 89 90 100 90 100 107 110 112 100 X 88 75 80 90 50 - - - X — — —

4 {25 4 10 13 26 X 26 26 34 45 45 82 43 40 62 85 85 60 45 X - - - — - - - - X - - -
26 7 9 13 31 X 31 40 56 76 83 73 100 100 105 90 115 150 145 X 160 170 180 170 200 200 163 170 X 205 200 200
Mean 6.6 9.3 17.3 22.0 X 30.3 33.0 52.0 64.3 72.3 81.6 81.0 76.6 83.0 94.0103.3107.3 96.7 X 124.0125.0130.0130.0125.0 200.0 163.0 170.0 X 205.0 200.0 200.0
27 14 15 22 40 21 20 24 30 27 30 30 50 70 X 90 70 70 72 75 - - - X — — —

28 20 20 27 27 25 25 25 70 63 70 60 80 95 X 120 110 130 155 155 - - - X - - -

29 19 15 16 18 55 37 53 25 18 92 45 55 50 X 52 40 - - - - - - X — — -

30 9 14 21 47 40 40 37 35 45 45 60 30 80 X 83 90 - - - - - — X - - -

31 10 14 21 18 22 23 18 40 22 60 70 75 50 x - - — - - - - - X — — -

32 11 10 17 14 26 40 33 40 35 70 35 35 40 X 36 110 120 140 125 - - - X - - —

33 9 13 26 18 17 33 37 35 - - - - - x - - - — - - - - X - - -

34 9 11 16 12 30 35 40 - - - - - - X - - - — - - - - X - - —

35 23 21 21 20 22 27 - — - - — — — X — - - — — — — — X - — —

36 13 12 19 17 33 22 27 20 23 23 - - - X - - - - - — - - X - — —

37 16 20 26 25 43 50 41 30 68 65 90 80 80 X 76 85 100 100 100 100 90 90 X 70 - -

5 |38 12 13 26 18 23 26 24 35 35 - - - - X - - - - - — — - X - — —
39 22 20 23 28 22 18 24 24 33 48 70 65 70 X 75 110 90 70 80 85 81 88 X 90 - -

40 9 10 14 20 40 30 32 - - - - - - X - - - — - - — - X - — —

41 16 14 19 18 12 10 13 - - - - - - X - — - - - - — - X - - —

42 8 8 7 6 17 8 - - - - - - - x - — - - - - — — X - — —

43 9 7 9 11 53 3 3 - - - - - - X - - - — - — - - X - - —

44 20 18 23 28 32 36 45 50 50 55 - - - X - - - - - - - - X - — —

45 10 11 24 12 30 25 31 30 36 35 45 50 55 X 58 60 - - - - - - x - - -

46 8 8 8 10 25 37 47 50 57 42 60 33 45 X 59 - - - — - - - X - - -

47 17 17 21 16 25 25 22 28 25 32 40 35 40 X 40 - - - - - — - X - — -

48 19 19 24 20 33 22 25 - - - - - - X - — - - - — — - X - - —

49 22 20 23 30 28 32 40 35 45 = - - — X - — - — — — — — X - — —
Mean 14.1 14.3 19.6 20.5 29.3 27.1 30.5 36.0 38.8 51.3 55.0 53.5 61.4 X 68.9 84.4102.0107.4107.0 92.5 85.5 89.0 xX_80.0 - —

— I Withering X Missing value
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LET04/ 4 nf HT19834E 12131097/ 4 n?, FRERHE 4 1C
BV T19804ES8A/ 4 nfAT19834E64 K/ 4 nt &, K
B & b 447 ) OREATHINT BB ADH o
720 ZOBERBPHREDH T, HMIVERIKE
SRFEL, FL RS TREVROBENEML /-
O THAI),

FUF T ORBUIERE < Y PR LA,
HEH 1, 4, 5DNETAnfL 2 FHEFN19904E
1284, 644, 84K TH o 7-D D%, 199848174, 834,
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Table 2 Viability and number of Sasa seedlings.
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L RBEICAREENR Lo TWTh, £F
TEBLF Vv FFOERBUIKWER OMIZIZIZ—F
OHIZPWTHbDEEZLND,

19684E 8 HI0B ORAECEFT Lo ELEF
2HFHOREEREBYR— 1, FENETRELAT
RER—2ITRT. BEENFLALEEF YD
BudEErd 1 €234, ABER4 T34, FBRM5T
WBETHol, REHM1, 4, 5 OHOFHRED
FEJELEAD L, 1973 EDBRTEHRRIIABRD 1
F—EAREL, UTHBH 4, 50MTHY, 1987
&, 1989EEF RV TIZI974 F ¢, ZOBEEIZED
Llahol, baACTFHRRIIARML, 4, 5
DNET19904148 . 3cm, 130.0cm, 107.4en T o 7245,
19984E1214186.0cm, 200.0cm, Ocm& o7z, HEX
H1OBIT, ARTIESEIZTE LAELEF VY
FO—BOBROREIT 6 F£RME L A219734E 121313
X, 9EZBULAITETUREY, FHEEL
KU EHRORENALNIZD, EREREL I
FROBERBIIRAL, LEICEBELLZVED
botl. ~HEESHICL MR BFhicky, B
KBEFRITEILdHoT, BREOKIHIES
BEEONNLET OB L& H o,

IO L) KEHRFBORENRWA L, HHE?T
T&, DVIZIIETTIEN L hoT, EEFY
2T OBEIHERT 5, 1998EF M1 T14, &
Bi5 TOREZY, BOEFEBIIRBRH1TT
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TWwHOT (BE—1), BoOBTHELHEELS
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BL72AES PIIFETH 5,

Plot 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984
1 No. 23 1 23| 23| 23| — | 23|23} 22 21|16 | 15| 15 | 14 | 11 ; 10 9 9
% 100 | 100 | 100 | 100 | — [100 | 100 | 96 | 91 | 70 | 65 | 65 | 61 [ 48 | 43 | 39 | 39
5 No. 23 | 23 | 23 | 23 | 23 |23 |21 (1|15 13|11 |11
% 100 | 100 | 100 | 100 | 100 | 100 | 91 | 70 | 65 | 57 | 48 | 48
Plot 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 [Survival year
Range| Mean
1 No. 7 - 5 4 4 3 2 2 2 2 - 1 1 1 |6~26] 13
% 3B | — | 22 |17 | 17 | 13 9 9 9 9 - 4 4 4
5 No. 1m | - | 10 8 5 5 5 2 2 2 - 2 0 0 |11~28 15
% 48 | — | 43 | 35 | 22 | 22 | 22 9 9 9 - 9 0 0

— . Missing value
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Table 3 The cumulative heights of Sasa kurilensis (cm) .

Plot 1967 68 69 70 71 72 73

75 76 77 78 79 80 81 82

1 7,425 207 1,543 4,382 9,807
4 14,469 127 376 953 1,794
5 (5,808

30,100 24,900 29,300 31,100 23,400 22,700 29,700 18,700 22,800 22,100
3,200 2,500 5,600 5,000 5,500 6,100 4,800 4,800 5,200 6,200
300 1,900 3,000 3,800 4,100 3,300 3,000 2,500 3,900 5,200

Plot 1983 84 85 86 87 88 89

91 92 93 94 95 96 97 98

1 22,600 16,100 20,100
4 6,600 8,800 6,600
5 6,000 5,000 7,500

25,400 18,300 19,500 15,500 18,200 23,000 17,200 20,000 19,400 19,500 18,300 18,800
9,200 9,900 8,500 8,300 10,800 8,400 13,200 11,900 14,600 14,100 13,500 13,900
8,200 8,400 8,600 9,100 9,700 9,000 9,700 9,500 10,400 7,200 8,100 8,700

¥ D 196THER—FRAERFE L2 F Vo F Y ORERET, 1968FELRIEEEF I FHTORBBRETH S,

( )ixEER 3 v AL,

Note : The data of 1967 are the cumulative heights of withered Sasa after the mass flowering. The data from 1968 until 1998 are the
cumulative heights of Sasa seedlings. The date in parenthesis is based upon the data on plot 3.
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Fig. 2 Number of Sasa and other plants on plot 1 in each year.
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Fig. 3 Number of Sasa and other plants on plot 4 in each year.
Symbols are the same as Fig. 2.
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Fig. 4

Number of Sasa and other plants on plot 5 in each year.
Symbols are the same as Fig. 2.
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Fig. 5 Height growth of Sakhalin firs, broad-leaved trees and Sasa seedlings on plot 1.
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Fig. 6 Height growth of Sakhalin firs, broad-leaved trees and Sasa seedlings on plot 4.
Symbols are the same as Fig. b.
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Fig. 7 Height growth of Sakhalin firs, broad-leaved trees and Sasa seedlings on plot 5.
Symbols are the same as Fig. 5.
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1966 LHE B> TV AF VS IHIEME FIYFHIIBESRL I LIERL, FFYVEE
LTH, FFYoRRERAITIIMENES, 1969 FLA:E2LI,

®— 4 FABHSEIO N Fov oS - KER (1976)
Table 4 Mean height and growth of Abies sachalinensis near plot 5 (1976) .

Year 1966 67 68 69 70 71 72 73 74 75 76
Mean height (cn) 18.2 21.1 26.0 32.8 41.5 51.0 59.4 68.6 78.6 96.5 112.7
Growth (cm/yr) 2.9 4.9 6.8 8.7 9.5 8.4 9.2 10.0 17.9 16.2

F—5 HEBRH5FELO N Py 0EFN#EE - RER (1998)
Table 5 Mean height and growth of Abies sachalinensis near plot 5(1998).

Height DBH
Year 1975 76 77 78 79 8 8l 8 8 8 & 8 8 8 8 9 9 92 9 9 %5 9% 7 %
Min. (m) 1.6 1.6 1.6 1.6 1.6 1.6 1.5 1.6 1.6 1.6 1.8 2.0 1.5 1.6 1.7 1.9 2.0 2.1 2.2 2.4 2.5 2.7 2.9 3.00.04
Max. (m) 1.7 2.0 2.5 2.8 3.0 3.3 3.4 3.7 4.0 4.2 4.6 5.0 5.4 5.7 6.0 6.1 6.3 6.6 6.8 7.1 7.5 7.8 8.1 8.50.15
Mean(m)  1.631.86 2.03 2.21 2.30 2.40 2.43 2.46 2.57 2.63 2.86 3.09 3.20 3.43 3.64 3.88 4.13 4.36 4.60 4.81 5.05 5.30 5.60 5.85 0.07
SD. 0.05 0.17 0.30 0.39 0.51 0.59 0.70 0.72 0.78 0.82 0.87 0.87 0.98 1.02 1.06 1.08 1.10 1.14 1,17 1.19 1.22 1.25 1.32 1.33 0.02
CV.(%) 3 9 15 18 22 2 20 29 30 31 30 28 31 30 29 28 2 2% 2% 2% 24 4 U 23 2
Growth (ca/yr) 23 17 18 9 10 3 3 14 6 23 23 11 23 21 2 25 23 24 21 24 2% 30 2
Individual 4 5 7 9 11 12 20 22 24 28 28 28 30 30 30 30 30 30 30 30 30 30 30 30 30

S. D. : Standard deviation, C. V. : Coefficient of variation, DBH : Diameter at breast height.



FERER L 727 ¥ =¥ L MR O EL (THS) 39

5. & ]

BEREICX B L, 1966 KERH—ABIERTE
L7z > <4 Huid 4 4 ~284E 52 1 BATERERF D IR
BICEE L2, AUCRERELALF =T
32ERDIBEEH L2 F v FHOREXBL 12
AAITHEM 1 CILEN 2 4, R4 CLERL
R, R CHEM 1K, LEH6ARTHST,
ha 85,000%, 2,500, 15,000& L Y, ILE
BWELSSHABEHSRLT B LHEES NS, —F
BAERTET A LRTICF V=P OmICEH LTz
b R EH8E18.2emid, 324FE#585cm & 72 D B
L7

51 B X W

1) FWIEXK (1983) (EHAMOD "TrERI L, OFER,
JFHHESS(2), 17-21.

2) BHIME— (1974) © F V<Y FREOFHE L BAE,
Riz28(1), O#.

3) B ZER- He H (1969) : Y HHICBIT AKE
R, KEFHREEER 4, 1-23.

4) BOERK 1976) . ATHUBIREICB) DR
FCET A () Y9tz y <y EE
P OMEEZ L, HHREES8(6), 195-201.

5) db¥REEAE (1984) @ JbigEIC BT 5 RRMHER
(B9 #1281 5 RIRMHESE), 214pp, EEEWR.

6) AO 3| (1975 : ¥ H OB LREEIIOVT, K
B IR T SRR 7R 510, 63-66.

7) Bk - BTTFE (1980) 1 T XYY O R#R
9, PREPT445, 22-26.

8) BEWER (1977) : F < FHEHAMERICBIT S
FFY O/E L EHA, BHIL#26, 62-64.

9) EEWE (1980) : FI < HFHHRMBOREE LK
RES, AFEAEH46, 13-16.

10) FYEHEEE - ol B (1977) [ U EEICET A
F(1) 7T AT ATHOBEROFHEILEEDY F —
74— VE, HHEES9(6), 225-227.

11) FYEOEEE (1983) : ¥ BEH R T 5% (W) &8 -
RERIBOY JO5A, HAREEE5(11), 432-436.

12) EBFEE (1937) : RO BEERS L HIKER, B
#ak20(1), 1-9.

13) Ik Gh- KA B (974) A~ KU T rnBR
WL EEICoWT(I), BHdLsca#22, 172-176.
14) THE 5. (1980) : F > < ¥4 ORI IEHE DK

WY DELIzoWT, BHGE62(1), 1-8.

15) T G4 (1985) | F I v HFHOHBMTE LBAD
By, deKiEbrER42(4), 889-908.

16) KupoH H.- M. UJIIE (1990) : Regeneration of Sasa
kurilensis and Tree Invasion After Mass Flowering.
Bamboo J. 8, 38-49. .

17) KupoH H.(1994): Regeneration of Beech at Its North-
ern Limit by Surface Treatment of Chishimazasa-
Covered Areas. J. Jpn. For. Soc. 76(1), 84-88.

18) TH# 5.-FIREBE - - BHEA (1994) : F¥ <%
FORSBEEEH (1), BambooJ. 12, 56-63.

19) ERMBEIGEE (1976) : Er BB B F I FHD
BATEASSE, JbA#k¥284(4), 104-105.

20) fFEMR (1983) @ MENLMICBIT B 2 I FY
ZowT () Y9 EFEOBEL Z20FHEt, Bk
5565 (7), 234-247.

21) WEHHEE - BLXRE (1978) : F 2~ ¥ BHRME
MO EFHHEIZ DV, SIEFALIRE R B EBRE,
46-49.

22) ¥ ORIEV BT BHES (1978) [ AR
BLUT S HoORERICE T 5 BEEOKSR, JLhbksk
30(3), 60-68.

23) B8 R -BEEA - OEEEEE (1977) YR 7
FYFFOEE LEHICET 2 BT, BIAEHE
#10, 1-11.

24) REBEARLIEFEE 1977)  THOEDOHE
EIZOWT, AL TH#5Q), 46-47.

25) B ¥-E® - AEES (198D [ dudEc
B AFHEOGH L T ORIT, ANKEIE6),
143-146.

26) R d kB B aEHZET (1983) [ duiEY
T #EBR, 32pp, HERBLILL.

27) EMHA—BR - EEEZB) (1957) : rOBATE, #3E
& ZDOFBEREIZOVT (B 1), BHkEHE67, 170-172.

28) IUBAEE EREBFX - ABER (1984) : &
DEFOBE, UV IF I ORI, HEKLNS4,
15-18.

Summary

Bamboo and Sasa are plants that reproduce only once in their lifetime, and they have a life his-

tory characterized by regeneration through mass flowering.

In three ( No 1, 4 and 5) of five plots

which we set up at Nakagawa experimental forest in 1966 and 1973, we investigated the growth
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processes and changes until 1998 in Sasa kurilensis that had regenerated on the forest floor from seeds
originating from a mass flowering that occurred over a large area in 1966.

In 1973, the numbers of surviving seedlings per 4 m® in plots 1, 4, and 5 were 541, 103 and
146, respectively. In 1998, the numbers were almost the same 81, 83, and 71 in each plot, respec-
tively. Sasa kurilensis regenerated in plots 1, 4, and 5 required 7, 27, and 15 years, respectively, to
recover before the flowering and withering stage in 1966.

In plots 1 and 5, it took an average of 13 and 15 years, respectively, to eradicate populations of
Sasa kurilensis that had regenerated in 1968. In 1998, the numbers of trees higher than maximum
culm height of Sasa kurilensis were 2, 1, and 6 in plot 1, 4, and 5, respectively.

This corresponds to 5,000, 2,500 and 15,000 trees per ha, respectively, which may be consi-
dered sufficient for forest regeneration. Fir trees (Abies sachalinensis) that had regenerated before
the flowering of Sasa kurilensis grew from an average of 18.2 cm to 585 cm over a 32-year period.

Key words : germination, high tree, recovery, regeneration, Sasa kurilensis



