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EXPERIMENT ON IMPROVING KUNUGI FOREST

(Q. acutissima Carr, )

SUMMARY
This report 1is concerned with the improvement of KUNUGI
forest for cultivatin of Shiitake (Mushroom)
Kinds of experiment are on fertilization (8 years have passed)
planting density (6 years), and truncation (7 years)
The object of these experiments is to investigate the effect
of fertilization, planting density and truncation on the gro—
wth of KUNUGI forest . Each experimental area 1is locatcd ar—
ound City Hita, Prefecture QOoita, and soil type in each area
is Ando soils .
The age of seedlings wused for planting in these experimental
area was I year,
The words ”“growth amount , wused in this report are intended
to mean the size difference of the setting and this period.,
In statistical analyzing, we have done mainly analyses of v—
ariance and tested of significance among the plots .
These experiments have been underway ; we report the resnlts
obtained so far .
Treatments en each experimental area are as follows ; (Experim—
ental area for fertilization)
Plot A ! no ‘truncation, fertilized during 5 years after the p—
lanting
Plot B ! no ‘truncation, no fertilization
Plot C ! truncation, fertilized during 5 years after the plan—
ting
Plot D : truncation, fertilized during 2 years after the trun—
cation

Plot E :. truncation, no fertilization



# Plot C,D and E were truncated at 1 year after the planting.

( BExperimental area for planting density )

Plot A : 2000 no. per ha

Plot B : 4000 no. per ha

plot C: 6000 no. per ha

plot D : 8000 no., per ha

¢ Each plot was fertilized during 7 years after the planting.

(Experimental area for truncation )

plot A ! truncation at the planting

plot B : truncation at 1 year after .the planting

plot C : truncation at 3 years after the planting

plot D ! truncation at 5 years:  after the pianting

plot BE ! no truncation

¢ Each plot was fertilized during 5 years after the planting

The results of each experiment may be summarized as follows ;

1. BEXPERIMENT ON FERTILIZATION

() There was significant difference (1% — level) among the plot
in height growth
The height growth of the plot C(truncation, fertilized during
5 years after the planting)was the largest at this point and
decreased in the following order ; the .plot A>D>E>B.
Growth ratio (%) in each plot was shown respectively as
220, 194, 184, 109 and 100

(2 There was significant difference (1% —level) among the pl=
ots in basal diameter growth also,
The basal diameter growth of the plot C was the largest
at this point and decreased in the following order; the
plot ASDE>B, Growh .Ifatio(,%) in each plot was shown respectively

as 197, 185, 159, 104 and 100,
(3 Form ratio(H/D) of fertilized plot (A,C) were smaller than

those of wunfertilized plot (B, D, E)



@) There was a remarkable effect of fertilization on growth
amount by application for only two years (plot D )

(5) The effect of fertilization on basal diametcr growth appe—
ared earlier than that on height growth

(6) The resistance to snow damage of young trees ( about one
year after the planting ) increased in the fertilized plots
more than the unfertilized plots.

2. EXPERIMENT ON PLATING DENSITY

(1) There was nearly significant difference (10%—level) amog the
plots in height growth The height growth of the plot C(6000 no. per
ha. ) was the largest at this point and decreased in the foll—
owing order ; the plot D>B>A, Grown ratio (%) in each plot was
shown respectively as 161, 154, 141, and 100,

(2) There was no sighificant difference among the plots in b—
asal diamater growth. The basal diameter growth of the pl—
ot B (4000 no. per ha,) was the largest at this point  and
decreased in the following order ; the plot C>D>A. Growth ratio (%)

in cach plot was respectively as 114, 111, 102 and 100,

—
w
Nl

There was remarkably significant difference (1% —level )among
the plots in form ratio (H/D), and according to high dens—
ity, form of stem became ful lbody.

(490 In growth amount and sprount number of the plot establig—
shed by sprouts at two year after the trumcation, there was not
still significant difference among the plots,

(6) Height growth (Hem) and basal diameter growth(Dmm) were re—
lated to tree age (A year))as the following basic equations.
Relationship of H to A : logH=a+ba
Relationship of D to A : logD=a+blogA

3. EXPERIMENT ON TRUNCATION

(D There was rcmarkably significant difference (1%—1level) anong

the plots in height growth, Height growth of the plot B



(2)

(4)

©)

(truncated at one year after the planting) was the largest
at this point and decrcased in the following order ; the
plot E>A>C>D. Growth ratio (%) in each plot was shown r—
espectively as 102, 100, 99 and 63,
There was remarkably significant difference (1 % —level )among
the plot in basal diameter growth also.
Basal diameter growth of the plot E (no truncation after
the planting) was the largest at this point and decreased
in the following order ; the plot A>B>C>D., Growth rat—
io(%) in each plot was shown respectively as. 100, 99, 96, 63
and 45, .
The later the year of truncation was, the larger the value
of form ratio (H/D) became.
According to the lenght of the truncating year, the num—
ber of sprouts per stock increased.
There was significant difference among the plots in growth
amount at one and two years after the truncation,.
The size of basal diameter at the truncation had serious
influence upon the growth amount at one year after the
truncation, For example the relationship of h to D  was
shown in the following equation ;

h=—84,7634 + 162, 3258 logDh
Where h(mm)is the height growth at one year after the

truncation, and D(em) is the basal diameter at the truncation.
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A 20004 ha 4.2 — 7.5 3.3 13.1 5.6
B 400 04K ha 4.0 - 8.2 4.2 16.3 8.1
I
C 60004 ha 4.0 — 8.3 4.3 182 9.9
D 800 0K ha 4.3 = 8.1 3.8 171 9.0
A 2000K ha 3.9 - 7.2 3.3 15.9 8.7
B 400 0K ha 4.1 — 7.7 3.6 17.7 10.0
I
c 600 0A&ha 4.3 — 7.9 3.6 186 10.7
D 800 0K, ha 3.7 — 7.3 3.6 156 8.3
A 2000K ha 4.2 — 7.0 2.8 16.6 9.6
B 400 0K ha 3.9 - 7:3 3.4 17.5 10.2
i}
(] 60004 ha 3.8 - 6.7 2.9 15.5 8.8
D 8000K, ha 4.1 - 7:2 3.1 155 8.3
A 200 0K, ha 4.1 = 7:2 31| 152 8.0
3 B 400 04K, ha 4.0 — 79 3.7 172 9.5
¥ G 6000K, ha 4.0 - 7.6 3.6 17.4 9.8
D 8000AK ha 4.0 — 7.5 35 16.1 8.6




ERHMTEERER (m)

41.4

520

6 0.5

61.3

586

75.1

75.5

586

75.6

720

59.2

59.3

585

66.4

65.1

59.8

15.0

15.7

14.3

14.8

14.5

184

16.4

13.9

24.6

16.4

15.9

15.1

20.4

16.9

15.5

14.6

50,

45.6

56.0

64.5

6 5.6

62.5

79.2

79.8

623

79.8

75.9

63.0

63.4

626

70.4

69.1

63.8

5.5

6.6

9.5

9.9

5.0

15.6

15.7

10.9

14.1

13.1

9.9

117

8.2

11.7

11.7

10.9

4.9 .

30.6

40.3

50.2

50.8

40.8

60.8

63.4

48.4

55.2

59.5

471

483

422

53.5

53.6

49.2

8.5

11.6

120

13.8

10.4

129

14.4

11.3

15.3

16.8

1:2.41

1:2.3

11.4

13.8

1:2.9

12.4

48,

25.1

33.7

40.7

40.9

35.8

45.2

47.7

37.5

41.1

46.4

37.2

36.6

34.0

41.8

41.9

383

3.5

5.8

10.5

10.0

9.5

14.6

14.7

10.6

9.2

121

9.6

8.8

7.4

10.8

11.6

9.8

16.6

221

287

271

25.4

323

333

26.2

25.8

2 9.6

25.1

243

226

280

29.0

2:5.9




& -—5 B bHRAE MO
S. 43,3 S. 44,3 S. 45, 3
Jays | Faoy b AL H

WAkt R ik YN E =S

A AR B b 86.9 56.8 886

B A 1 ERE b 784 69.0 81.4

I C fili#k 3 &% B b 75.8 76.8 89.8
D filkk s BB b 72.6 784 94.1

E i QR 79.0 76.2 89.4

A HEARE 8D b 85.1 68.0 98.1

B M 1EHRE b 729 67.3 87.0

i C fitikk 8 sEH B b 74.2 78.5 91.2
D TR 5 EHBY b 70.3 66.2 83.7

E ) G 755 77.0 90.2

A HEFR B b 79.2 53.7 68.6

B AR 1 EBRBE b 80.4 91.6 101.5

I @ il 3 aEB ) b 725 80.2 86.3
D 3 sEHBE b 786 81.5 84.0

E i G 71.7 726 86.9

A fEFRE 580 b 83.7 59.5 85.9

D2 B fiEike 1 EHBE) b 7.2 76.0 90.4
C AR 3 e B b 74.2 785 89.1

| D | iE#k s EHRBY b 73.8 75.4 87.3
E i G 75.4 75.3 88.6




FERF M ERER (om)

S. 46, 3

S. 47,3 S. 48,3 S. 49,3 S. 50,3
kit LSSy KR it LR =Sy Bt AL
1170 165.3 2397 350.1 450.1 363.2
1086 146.1 203.6 2837 3937 315.3
109.5 105.5 156.3 2283 305.4 2296
1323 186.7 296.0 2198 331.1 2585
106.8 1414 197.2 3024 441.4 3624
1321 174.3 2439 87:2:2 4652 380.1
1255 1795 2686 385.9 494.6 421.7
1112 1186 1229 2525 326.1 251.9
107.6 160.2 2343 1925 2949 224.6
115.8 159.8 230.1 3481 446.4 370.9
1321 161.9 2385 361.4 4575 3783
139.8 1886 2617.3 371.4 496.6 416.2
106.2 1105 1700 236.7 306.9 2344
109.8 154.1 2105 196.6 2878 209.2
121.9 163.2 2399 356.9 4681 396.4
1271 1672 2407 361.2 457.6 3739
124.7 171.4 246.5 347.0 461.6 384.4
109.0 1115 149.7 239.2 3128 2386
1166 166.9 12469 203.0 304.6 230.8
114.9 1548 2224 335.8 4520 376.6




ft& -6 B bOHBMOE

S.43,3 S. 44, 3 S. 45, 3
Joy s | Faoy k AL i

MR it M Ak LN EESH

A R 20 b 7.8 Tl 16.1

B AL 1 £ 58] b 8.2 9.0 9.8

I C AL 3 £ %50 b 7.9 9.6 152
D fili#E 5 £ B8] b 7.6 8.8 14.7

E i G 8.0 9.6 14.6

A AR ) b 8.4 7.9 16.7

B HEER 1 &EE b 7.7 9.3 11.5

I (¢ AR 3 4Et% 080 b 7.4 8.5 129
D fE# 5 sEE B b 7.1 9.0 14.7

B i G 7.8 9.0 13.5

A fERE ) b 7.9 6.2 129

B HHE 14EE B b 8.1 116 12,5

It C filidk 3 EEBY) b 7.5 9.1 13.9
D T #L 5 4% 1580 b 7.0 8.3 12.8

B iy G ) 7.6 9.1 159

A MRS ) b 8.0 7.1 154

N2 B HIAR 1458580 b 8.0 10.0 11.3
C fiiFk 3 aE B E G0 b 7.6 8.6 14.0

# D filiH 5 4E BB 60 b 7.2 8.7 14.1
E e i 7.8 9.2 14.8




KRB TEERER (m)

S. 46, 3 S. 47. 3 S. 48, 3 S. 49. 3 S.50. 3
- . PR AL
Kk e E NS kR AL MR R i Kk i
255 40.8 525 64.8 68.9 61.1
19.8 36.7 47.2 54.3 60.9 52.7
226 17.5 33.0 44.7 51.6 43.7
25.3 18.8 58.8 289 106 33.0
22.4 37.0 48.7 59.5 73.8 65.8
28.7 458 57.6 72.1 78.6 70.2
264 44.7 58.5 71.9 80.0 72.3
211 19.5 547 44.5 50.0 426
23.9 140.2 525 24.2 35.4 283
24.0 41.2 546 66.2 73.9 66.1
287 38.2 53.0 70.5 73.1 65.2
25.1 416 55.5 68.3 7l 65.0
20.4 16.2 295 41.6 16.0 385
20.7 34.9 48.2 25.8 35.0 28.0
26.4 435 56.9 69.4 74.1 66.5
27.7 41.6 54.4 69.1 73.5 65.5
23.8 41.0 53.7 64.8 71.3 63.3
21.4 17.7 31.4 436 49.4 41.8
23.3 41.3 53.2 26.3 370 29.8
24.3 405 53.4 65.0 73.9 66.1
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¥ —4 BEIb - 34HLI% 2 4 HEE N —5 BEb - MEiEe(EX)

HR—6 20004 halX ( AKX ) =7 40004/ haX ( BX)



M —8 60004/ haX (CK) B —9 80004,/ halX (DKX)

R —10 EREX OISR AR—11 fEEREL (AK)
(60004/halX , 800 04 halX )



#atb (BX) A —13 R 3EHBYH ( CKX)

HEAR 148

AR—1 2
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