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                                                           '
      Specific gravity, tracheid length, and microfibril
        a"gg,e,ai,s.ull{, (,C,Ey,p,tlm.e."i".;'gEon.ii y, D,',.?e,"):

                   t- t' tt tt" 't               Juichi TsuTsuMi, Tsutomu MATsuMQTo,,
                 Ry.ushi KiTAHARA and Sadaharu Mio

                     1 ,.                     '                                       '
                   tt                     '                    t t'                                       '                                     '                                                   '                   '  INTRODUCTION i- ''•
                                       '
                    ./ ., ,.    It is common in s'ome parts of Kyushu, the southernpaost major island of
Japan, to establish plhntations of sugi (Cryptomeria japonicq D. Don) with seed-

lings or cuttings: cuttings are commonly used in Southern Kyushu, and seedlings

in Northern Kyushu. On the other hand, using grafts of sugi for plantation
forestry is not so usual because of the- high cost o' f gra.fting, but there are a

fewplantationsofgraftsinNorthernKyushu. ' ' .•
                                        tt                           tt           t.t.. ,-: -. ,    It is occasionally said that both seedlings and grafts of su'gi have better

form and volume growth than cuttings while the full details on the subject
have not ygt been obtained. Moreover, it is considered thatvegetativereprodpc-

tion results in both greater uniformity and predictability of many important
characteristics Within each clone while sexual reproduction results in ,a high

degree of variability. , '    Although many papers on the wood properties of. sugi have been reported
by a number of Japanese researchers, there are still' problem areas: there is not

enough basic research to clarify.the effects of silvicultural treatment, climatic

and edaphic factors, and reforestation techniques on the properties of wood

from improved and intensively managgd sugi-trees. .
    Nicholls and Brown" showed the ortet-ramet relationship in wood charac-
teristtics of Pinus radiata. Sweet and Harris2' compared wood properties of seed-

grown trees with those of grafts from different-aged ortets. The study described

in this report was undertaken to examine wood density, tracheid length, and

microfibril angle of sugi-wood samples from a plantation in Northern Kyushu

to compare the growth and wood properties of graftts and seedlings because

the,rearefewinfomationsonthesubject. . . •. .,,
                                t tt tt tt                                                               '                                 tt                                               '                            ttt t                                                    '                                                                    '
                                                        ttt                                                                      '                                                               t,,.ty.I,ATERIALS,.... ,.,./. .., . ... .
                                                                   '
.• ..Since.the objectives of the study •were-•to compare a few wood properties

of seedlings and grafts, sample trees were collected from a private forest
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Table 1. Details of

    T

sample trees and symbols used

    /t
SA  .t ttt

'S A

SA
S-A
GA'i
g.".

SB
SB
GB
GB
tc B

'C B

Tfee No. 'i . Tree h(e tajg)ht :

 IH,
-2H
 3H
i' 4•L'

'' •5•H

 6H
7H

 8L
llH
12 L

13H
14 L

•15H•

16H

IP. 26,

'9. os

 9. 14

 :6i 87'

 8;' -20

 9. 99

 9. 40

 7. 23

 9. 75

,. 5•40

 9. 6Z

 5. 83

 '9. 65

 7. 77

Diameter at' '2 metr6s' l

..

.above.ground (cm) ,

        44. 5,
        11. 5
         9. 5
         8. o

        •11,. O

        13. 5
        IL O
         9. 0
        12. 0
         5. 7
        ,Il. 5
         7. S'

        12. 0
         9. 5

           S:'treefromseedlings ''G:treefromgrafts'' '
 , ii{,E,ei,,sfZ't,Oe-Il?l,uCa",iig,Y,"//".f;,sists,,,i,A"'i'?t'gyh,aS,ilgid""sa,/j,tYf,i..a.Si!,e,,.

 tttt/t tttt ttt't'ttt/itlt 't '/t'                                     '                                                                    'situat' ed on "oi6anic ash goilin Nort'hern Kyushu. Fourteen sam'pie trees wer6

collected at each of two plantations and details of sample trees are lis9gd in

Table 1.
                                                      t ttttt t t                                                                       .t                                                     '                          '
   ' t/t'.t lttt/1 ttttt't l ttt''tt
  RESULTSANDDISCUSSION.•..- -,-- ,,i .,... .,•
  ' Dfscs at 2 metres above the ground were taken from each of the sample

tfrl//emt' tThheeiadtaeteofoOdr iSnPeaCigfiiCvegnrqgVri8Yw'tgrarCinhge.id iength, and microgbrii angie were

    The linear regressions (Y=a+bX) were calculated and tested statistically.
Where Y is the dependent variable (specific gravity, tracheid length, and ini6ro-

g,;b"i lskici,aji:3'g?,g.S.t;:.:r:2`:h:.2,/ii.#diilj,'l.id/ei'Åí,{,,l'il',,'//kb,1,g,'r:,'kdt,h`,"g:.i,11Mh:el.,:ri:,,:.it,/'l

metres height for trees from seedlings, gra' fts, and cuttings as shown in Fig. 1.

The effects of site quality on tree are apparent.

2) Specific gravity
   It is said that wood density and tracheid length increase out'Wards'ffom

the tree'centre, rapidly at first and then itending to level 6ff at some diStance

fromthePith. •-• -'- •,,. ,••. •'•.- , •- '• ,
                    '



117

Table

   -- A   •`., E
  .---t-   oV   `    t.   be
   Åë   L•   F.
   SAg

   EY •.
  N V.
   - =•   to o'
     L   L CS)   o  -o   o>   Eo  gR

          Fig. 1.• Height growth

2. Regressions ofigrowth ring
   numPer from pith on specific
   gravltY•'

SAGASB.GBCB'
'

tttt /t'

10

o

1H 2H 3H 4'L 51
Hi

6H 7H 8L llH 12
.L

13

H
14
.L

15
H

16
H

o

.t.

and diameter

."

O.6

Tree No.
Regression Correlation
constants* ' coeMcient

a b,. r

.merement.

O.5

SA IH
GA 5H
GA 6H
GA 8L
SB 1,IH

GB 13H
GB 14L
CB 15H

O. 460

O. 585

O. 413

O. 447

O. 495

O. 410

O. 488

O. 645

-O. 0200

- O. O151

-- O. Ol50

- O. O133

-O. 0325

-Q. 0200

-- O. O140

- O. Q2S4

- O. 917

- O. 982

O.4

3 .o

g".

N
s s h N

N::r
sN

x
 x.
s"

ss
)J>.'>.'Å~

       N;XX.
         , 'NS.SNN
            N. N
              x

N:Vh,k.

   "NS.Si.Si"s

Xxss NSN"exx
SSxxXSN N X--N14
   sx N-ss1     XN• N.6      SNs
        NX          s..11
           13

s s s NsÅ~
.

N.

N

Å~5

x 'N.
  15

                                   , O.2
                . ..... O 5 10                       tt /t  *Regression constants are for the ''' ' Ring number from pith
   ex.q?,aG,tlrO,o",iiTfiliil,lili.lg,bn,lluilhberirompith F'g'2'liFi:},'aglo.".szap,?.e,tw.e.e.n,s,p,ec,'+fi.c.gr,a,z,.ity

                                            :seedling ---: graft -•-:                                                                    cuttmg
                                         Numbers by curves give s'ample tree No.
                                         Iisted in Tabie 1.

                 t .tt    In Fig. 2 the specific gravity values generally decrease outwards from the

pith, but the regrression coeMcients for seedlings and a cutting are slightly

greater than those for grafts. The same radial density trends in New Zealand-

grown westen red cedar (ThuJ'a plicata) tree samples were reported by Cown and

Bigwood3'. Wellwood and Jurazs`' also showed that density of western red
cedar decreased outwards from the pith at all stem levels and that consequently
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               -- '3.0 ''  Table3.Regressionsofgrowthring •''' ' i
          numberfrompithontra- - •. -          cheid length. . /i3             Regression correlation ' ' ,,7/J•
 TreeNo. 'CQnStantS* coeMcient . /,//.
          .•a b r . ,,t,..,'///s                                      A tt.                                                                     t            -O.911 O.172 O.998 E ' ' t'.'/.i,/' SA IH g:tzH. ?:g32, g:il,8 ,g:9,i: l/ia2.o .'',.,,',•i,.yti'i,'•}21/

                                                       ttilA,g,L iiiiiiii ili•,gi• ,gliiig-•i,v. ,.,,,,iiii,x,l•li.(,.•;:•tfi';6

                                                tltt lltt SB11H 1.178 O.177 O.955 •t.t..                                     , 7Vt                        ' tlt                   O.158, O.873 ' .i.V,f' SB 12L            O. 929
                                                t                                                  tl                            o. ggs ,i;'7 GB 13H                   O. 192            O. 928
            .1.115.0.148.0.997 1•O GB .14L            1•126 O•151 O•984 O' .Ringnumb5erfrompith 10 CB 15H

  *Regression constants are for the Fig.3. Relationshipbetvveentracheidlength
   equation, Y=:a+bX. and growth ring number from pith.
   X: Growth ring number from pith :seedling ---: graft -•-: cutting
    Y: Tracheid Iength Numbers by curves give sample tree No.
                                         Iisted in Table 1.

  '   t.
thbre was an increase in mean density with height in the tree.

3) :raab:eheldsiheggtshvery high correiaiion coemcients 6etween tracheid iength

and the growth ring number from pith. As may be seen from Fig. 3, there are

no marked effects between plant types (seedlings or grafts) on the tracheid
length. -

    The.strong-relationship -between microfibril angle and the physical and
mechanical properties5'6> of solid wood have been discussed and the microfibril

angle7,) has been regarded as one of the useful single index of intrinsic wood

quality of sugiL

  ' The relationship between the microfibril angle and the ring number from

pith is shown in Table 4, and most of the correlation coeMcient values are
statistically significant. Microfibril angle values decrease outwards from the pith

as shown in Fig. 4, and regression coeMcient values for seedlings except SB 11H

tree are smaller than those for grafts.
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                                         50
  Table 4. Regressions of growth ring
          number from pith on micro-
          fibril angle. '
                         coeMcient 40 N.              constants*
                                                NN             -ab r' sx                                                   NN                                      A NN '                                      o "NsN                           -O.587- Y. 16212N>;N)."tS"..N""NN<l:.( 1 SA IH             41.6 -1.20
 gQAtiHHt 43tili:-l:'lt:/ :oolggs476 V/.e..3o i4,2,N'NN'}•StNSN.$,x..i""SN.,i..f..

 eaii:. 4`3s2.l7::-ilO:s9, :-'o8i9gig l/-.,, •'N"KNNN.tNN,\...tt.:..,N""xNN>..N,,

                                   'x SBi2L 30.5-O.96 -O.8S7 SxN GB13H 41.2-3.19 -O.965 Nx'>Nigl.                                                                    N. GB14L 37.4-2.44 -O.987 Nxii                                                                      13 CB15H 35.3--2.19 -o.87g 10                                          O5 10 cB16H 39.5-2.95 -O•878 Ringnumberfrompith
 *Regression constants are for the Fig.4. Relationshipbetweenmicrofibrilangle
   equation, Y==a+bX. and growth ring number from pitn.
   X: Growth ring number from pith : seedling ---: graft -•-: cutting
                                         Numbers by curves give sample tree No.   Y: Microfibril angle
                                         listed in Table 1.
                                                        '                                                                 '

  CONCLUSION
   Differences between plant types (seedlings and grafts) were not statistically

significant for specific gravity or tracheid length. On the other hand, the
difference between seedlings and grafts for microfibril angle were remarkable.

   In conclusion it may be said that there are only small differences in spcific

gravity and tracheid length of sample trees, but Iarger difference for microfibril

angle.

   Further experiments will be carried out.
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