.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title ggbobooboobobooboobboooboobbooboboon
Author(s) 00,00;00,00
Citation 0000o0ooooooogooo,29(2), 189-205
Issue Date 1972-12
Doc URL http://hdl.handle.net/2115/20905
Type bulletin (article)

File Information

29(2)_P189-205.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

b F=IREE ST 2EILOB, 44,
Bz boEBRRES

BRER BHX®E

The Number and Distribution of Pits on one Tracheid,
and their Variation in a Trunk of Todo-Matsu
(Abies sachalinensis Fr. ScHM.)

By

Tadaaki TaxkizawA and Shigeo IsHIDA

Z| x®

I #& ST Y PRI 189
II.  Fhhds L OVEER T HE coevrerrerre it e 191
1o BEBEOIREL E AT oo 191
D P GE FTHE ceeerrerrrere ettt et 191
3. PUEREE D TR orvererrerrererereretettiettttietiittte et e ate e s e 192
IIL RSB L FER oo 193
1 _ﬁﬁﬁgzﬁt D OMBILIDERRPI TDILL oveereererreeeereererneeeemmnnnennaes 193
2. BRASNEBCRIT2EHERERSTOBEILBO LRI ---rnvvrvevemeremeereeemene 194
LI 5 S N0) - 2 1: % TR RSN 198
V. # - N 200
V. = Ty 200
% -1 SO RS 201
SUMIMATY  ++rereereeserternteeare ettt ety ert e st ettt eabe e e bt e b e s b sbe e eabe e s bt e ie et 202
[ BB aerererternriuna e eeree et eae et e et reaeeae e et aa e e e e e et tre b s eeeeesastaarbra s es 204

I L]

MYOKGFERBCOCTEBRET TEHLOWENLIh, RRLEEIh T 5408,

BEEHTIE, KIBTERNEHh, &, Brd@o CTECTE, £ITREAENERPIC
ERET S,

FDedH, BAD XS hBERHOKSRBIFEECEET, BOoBRKR, B, BRIV

* JLEEAEREBRESLE AHEEHRS
Laboratory of Wood Physics, Dept. of Forest Products, Faculty of Agriculture, Hokkaido
 University.



190 EBERFREHHEEANERE H29% H25

BOBEKR, EBTOHW FEH RFCHSFTTRIALAThERb RV, Thbb, BAROK
SEBEWL,ACT 2R, HEOZ20RCowWTOEFIN, REMLBELRFILEL
Ehd, Lo, HBROHEEYE - 'sziifi’c@J:ﬁSKi TETA BR#ECO-TI, BexDE
BERZBRTNDA, WEREEFRBANL IhTuhinnd?,

BTOKDOEBEEL T, HEHTIFEE, RERTIEETNLOREALXRL W52 &
BT TCHLALIN TS,

BESOBAIFIE LT, HERCOWTELD L, SHERTE, BHIRREETNLTORE
BD 9% Ll ExHd T2,

ChLOREFTCIEARD D, ThiX, £AKD, L SCFEHTCETIHKOEHE,
ThbbERLABCKRERBEH 2B TW530:E2 603,

¥io, REEOKRM T, B BK BREALSCEL THECL s AMEBREELT
TOBRBOBERIL—~TFEOREALE - TEY, ¥ LoFFIEIEOBRLEC L KER
HEEYFESTHH S,

ZOXHW, BEARELOBELZRL W32, £LL T, #HESSBATOKRSG LRD
BELHLACTLZLXABEL LIRS, REBENDREE~OKOHERE L L TORELOK
BICOWTRAT 570D, RO XS RARELAR IRLTIERL IR,

Tihebb, ThXEAOKREX, H, KEFETOS A4, BRAROEE, BELEDOE
B, ThLOBBATOEMZZSWTOEY, EENTIRETS S,

ABRETE, ZhbDdb, GEE LOEAOE, 451, BIUEThLOBEBNERCS
WTEEBNCE I - RFOERCOTRET S,

ks, BILOE, AL COBREOH 4121k, BANNAN & WHALLEYD 2\ iAo BE
R LBBEIENS, v / B0 Chamaecyparis nootkatensis, C. thyoides T, ¥ D ¥ X
BEckT s RES LOEALOE bR HTOCTHEL T 53D, THOMAS & SCHELDY
7% Eastern hemlock (Tsuga canadensis L.) DB hL O MERT, #isbi@BERICBIT SR
BEESCEAESHE T EB/EL 502135 5,

—F, TTEEZES I ERD L > RBAND ZhETRRA T <Y (Larix leptolepis GORD.)
RERCOWT, FEELOEADOEEFHCOCTOERA BRI M- TRTIEY, &
B3 ZDRRESEEL e bERLED D LITT 5,

T, HESOBBMG R OMEF ORI, HFMREOEBNCLY, ZOGFS5Z L
3k, BRLIBELEThEhEL, Tw5%,

—HIEAAORETLET DL ACHFET DHEKBEILT, MAHIBEHE&OMIEE (K
SIRMM & B B EE) BNETHLCAREETHSERRATH S, £ T, EHE,
CZTikEiEY T-T-BA, #%#E% T-R-BHLLFET LTS, o



PRy EEBCET ABALOR, 47, RXeErhboBRAKSY HER-AH) 191

1L HEEKURRS %

1. #EoBRMERE

HRAKE LT, JbHE RS /INBOH S R AR 33X 38 FRBEA O Bl 36 7, HiR 8.85
m, FEER18cm OAERIFR L F~ / (Abies sachalinensis FrR. ScHM.) % —AKIEE L 1,

¥, COBBRORER ALt k& 15m) 225 EFCHE Tlm & EEARE L -7,

ZFEROBERMEH S, BNSERC W IERHEOPME L L -, BABROERA
TOEX B, WES (Ld15m) X &bhic/hth T, BHrLBE~DSFRS
EDRERICOE, BHLLENCHI, TEX 2504 D
BEREYH ZEEL TL o, o bE C5m L) 2
BB RSB, BBIOEELD, ThEh¥
BHE S5 ERE L CEBIh - EFROFEMO—FBNM, T
b b RAEM TS X 500 2 OBBE YA ¥ —HT
DE s, | |

BEERIC 3510 R BRI A B2 Fig. 1 ©RSKT
Wb,

RMESEBR OB ERENLBL AP OE,
FERT BT HABBRIMOBH L L T, REHFEHBLE
AEBRIT, FRAT, ERIOTSFOBELLEEOENE 5 )
BEXYRLTWHEBbhimbTh), Tk, SOME o o BARK
DX EHEDOMEIICIEABOEE P, Bk L Fig. 1. The location where

~
[&4]

hod
2]

w
5]

HEIGHT ABOVE THE GROUND (m)

- R . the specimens were taken
POEBLTNORBTHS, out within the trunk of
CHHOPKE®10% €7 Y — K2 (7 = AR L BB Todo-matsu.

FHhFEN10% KBBEOUBRAW) THREL, K&E# 50% 7)) v KBEKT~Y v L,
Fr T~ P ERERLI,
2. MEAH*

BB HEEDO< Y Y PIRTWBETL AT — R RPEME T CHREL, <1 7rn 2
— 2 —F AW BEL it EiREEREBRCED, 200 F0oRF TEhEhofE
BO—MhH LM~ L, BERLOKLMBEXIRRME, £8L Twhol, ik, HEFRIOW
TLRABCHEL 2,

— A TCORBEREIC O TOF RN T hit, Tablel, 2RI B L ST, —H
50 &, 3 L0V 100 A0 EEELRA THEL 12385, BAK, REFRL LK, MEMIE
BHHRCEWEE LD, HhoMBOMOENNI N oT, .

FTTAHENL, BER AR OXHEBCEOHL L0 KT >N TEIis T,



192 B EAFREREBIRTERE

Table 1.

F22% B27

The variation of the number of T-T- and T-R-pits obtained
from both 50 and 100 »tracheid§ at the same sample.

Number of tracheids

No. ot 1T-T-pits

x

ag

X

No. of T-R-pits

g

50
100

114
116

16.4
13.8

134
132

26.5
29.4

F: An average value for the number of T-T- and T-R-pits per tracheid.
g: A standard deviation for the number of T-T- and T-R-pits per tracheid.

Table 2.

and 100 tracheids at the same sample.

The variation of tracheid length obtained from both 50

Annual ring
Number of tracheids A :
* g F 4
50 27 0.30 11 0.09
100 29 0.31 1.1 0.15

Z: An average value for tracheid length (mm).
g: A standard deviation for tracheid length.
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Fig. 2. The variation of the average values for the number of

T-T- and T-R-pits per tracheid within an annual ring
at the height of 1.5m from the ground.
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Fig. 3. The variation of the average values for tracheid length
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Fig. 4. The variation of the average values for the number of T-T-pits
per tracheid in the typical springwood within trunk.
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Fig. 5. The variation of the average values for the number of T-R-pits
per tracheid in the typical springwood within trunk.
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Fig. 6. The variation of the average values for the number of T-T-
and T-R-pits per tracheid in the typical springwood of those
annual rings which are sequent vertically within trunk.
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NUMBER OF PITS
number of T-T-pits
s T-R-pits
Fig. 7. The variation of the average values for the number of T-T-

and T-R-pits per tracheid in the typical springwood of those
annual rings which are sequent obliquely within trunk.
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Fig. 8. The distribution of T-T-pit on an individual tracheid. (The
figure shows the average percentage of the number of T-T-
pits existed at location within 1/20 divided into on an indi-
vidual tracheid.)
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Fig. 9.

The distribution of T-R-pit on an individual tracheid. (The

figure shows the average percentage of the number of T-R-
pits existed at location within 1/20 divided into on an indi-

vidual tracheid.)
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Summary

Many reports have been made of structure of the pit of softwood tracheids, but
few have been tried to recognize the nature of it quantitatively.

In this paper, the number and distribution of pits, mainly in the springwood tra-
cheids of a softwood are described.

The material used for the study was taken from a trunk of Todo-matsu, Abies
sachalinensis FrR. ScHM., obtained from the Tomakomai College Experiment Forest, Ho-
kkaido University. The sample tree was 8.85 meters in height, 18 centi-meters in dia-
meter at the breast height above the ground, and 36 years old.

Disks were cut out at 1 meter intervals from the breast height to the top of the
trunk, and a radial strip was cut from the southern side of each of the disks.

In the strip taken from the breast height, a tangential section of 250 # in thickness
was cut successively from spring- to summerwood every 5 annual rings from the pith.
On the other hand, in the strips from the other height above the ground, a tangential
section of 500 # in thickness was cut only in the typical springwood every 5 annual
rings from pith, and also from bark. Figure 1 shows the locations where the test
specimens were taken within the trunk. _

The sections were macerated with 10% Jeffrey’s solution, washed with water and
soaked into 50% glycerol-aqua. solution. The tracheid macerated was mounted on
slides for microscopy.

Tracheid length, number of pits per tracheid and location of pits on an individual
tracheid were measured on 50 tracheids picked up at random per each section subjected
to maceration.

Average values for tracheid length and the number of pits per tracheid were com-
puted for 50 tracheids tested. Also relative tendency of distribution of the pits on one
tracheid was tabulated. 3

In this paper, the bordered pit between axial tracheids is called T-T-pit, and that
between the axial tracheid and ray parenchyma is called T-R-pit.

The results obtained are as follows:

1. It is clear that the average values for the number of T-T- and T-R-pits per
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tracheid are remarkably high in the typical springwood, but decrease rapidly toward the
summerwood, as shown in Figure 2 which is illustrated with the data obtained from the
annual rings tested at the breast height.

2. There was a clear tendency of variation of the average values for the number
of T-T- and T-R-pits, as well as tracheid length across the annual rings at any ground
level, as shown in Figures 3, 4 and 5. At the breast height, e.g., these values increased
rapidly from pith to about the 8th to 10th ring and slowly to bark after that. The
average values for the number of T-T- and T-R-pits per tracheid in the typical spring-
wood of those annual rings which are sequent obliquely or vertically within the trunk
are shown in Figures 6 and 7.

3. A nearly constant rate of the number of pits per unit length of tracheid was
thus obtained in a range of the ring number 8 to 27 from the pith, while before the
ring No. 8 there was a little different trend of the rate, as shown in Figures 4 and 5.

4. On an average tracheid, T-T-pit was showed to exist more at the both
ends than the middle part of it, while T-R-pit to exist more at the middle part than
the ends, as shown in Figures 8 and 9. About 1/2 of total number of T-R-pits on
one tracheid existed within the middle 1/3 of length of the tracheid. On the other
hand, about 1/2 of the total number of T-T-pits existed within the middle 2/3 of the
length, i.e., the other 1/2 located on the both ends, being divided equally.



Appendix Average values, standard deviations, correlation coefficients and partial
correlation coefficients for the number of pits per tracheid, and for
tracheid length in typical springwood in an annual ring.
Height Ring number Distance
al;(;(\)'ﬁnt;le fg-:r,l,: f;ﬁxl? fg:ﬁ‘( f;i"t?: E oz 7 oy z Oz Ty Tay-2 Tez Tazey Tyz Tyzz
(m) {em) | (cm)

1.5 1 27 55 85.0 2.6 0.29 128.5 26.08 132.8 41.02 0.278 0.287 0.060 | —0.140 0.262 0.256
6 22 25.5 65.0 27 0.30 140.0 30.11 125.0 36.71 0.330 0.254 0.321 0.321 0.296 0.189
11 17 445 46.0 25 0.30 1329 27.05 119.9 35.91 0.233 0.032 0.582 0.549 0.358 0.281

16 12 64.5 26.0 2.3 0.21 115.2 20.01 924 30.08 0.351 0.263 0.377 0.306 0.318 0.214

21 7 81.0 9.5 1.8 0.18 94.1 16.01 67.0 21.56 0.439 0.334 0.565 0.501 0.313 0.091

26 2 895 1.0 1.0 0.13 30.0 8.09 36.0 982 0.354 0.314 0.388 0.283 0.323 0.204

25 1 20 55 71.0 27 0.33 138.2 29.21 118.6 38.84 0.390 0.271 0.696 0.661 0.293 0.033
4 17 175 59.0 2.6 0.29 121.2 26.48 1165 38.44 0.066 0.035 0.562 0.560 0.]:68 0.159

6 15 26.0 50.5 2.6 0.29 128.1 27.22 109.8 3198 | 0441 | 0445 0.361 0.379 0.048 | —0.133

9 12 36.0 405 25 0.32 119.0 26.21 99.6 31.04 0.207 0.127 0.241 0.178 | 0.386| 0.354

11 10 45.0 31.5 2.6 0.25 111.9 20.39 90.7 31.94 | —0.161 0.216 0.365 0.390 0.108 0.181

14 7 58.0 185 2.1 0.25 9.0 18.88 795 23.41 0.405 0.386 0.280 0.248 0.136 0.026

16 5 66.0 10.5 14 0.14 65.1 21.92 54.6 18.10 0.131 0.027 0.344 0.322 0.312 0.287

19 2 735 3.0 1.0 0.08 319 9.04 314 10.01 0.015 0.025 0.168 0.169 0060 0.063

35 1 16 55 545 28 0.32 1420 28.39 118.1 38.58 0.394 0.319 0.342 0.246 0.324 0.219
5 12 21.5 38.5 25 0.23 1314 24.53 121.9 37.02 0.232 0.198 0.169 0.115 0.261 0.231

11 25.5 345 25 0.27 116.2 19.60 99.0 32.65 0.354 0.180 0.488 0.396 0.436 0.323

10 7 375 225 2.1 0.30 111.1 22.68 96.8 28.91 0.322 0.143 0.449 0.357 0.465 0.379

11 6 42.0 18.0 1.8 0.29 83.8 2217 723 33.63 0.670 0.529 0.618 0.439 0.502 0.151

15 2 57.0 30 1.1 0.14 35.7 9.87 447 18.05 | —0.158 | 0.154 0.146 0.142 | —0.036 0.013
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45 1 13 45 48.0 29 0.30 112.7 19.86 109.1 36.97 0.427 0.439 0.079 | —0.137 0.444 0.455
2 12 9.5 43.0 25 0.33 117.8 36.54 111.3 40.68 0.565 0.336 0.576.| 0.359 0.599 0.400
6 8 27.0 255 25 0.31 102.7 21.78 87.8 34.19 0.256 0.109 0.567 0.532 0.300 0.195
7 7 30.5 220 23 0.23 100.0 17.71 91.7 33.30 0.053 0.049 0.133 0.138 0.030 0.023
11 3 445 8.0 14 0.14 49.7 1255 482 18.41 0.188 0.128 0.365 0.341 0.194 0.137
12 2 485 40 11 0.13 37.9 11.27 379 15.14 0.113 0.105 0.355 0.353 0.042 0.002
5.5 11 6.0 355 24 0.32 1074 24.25 93.0 34.85 0.427 0.368 0.659 0.634 0.240 | —0.610
5 7 24.5 17.0 1.9 0.32 86.2 19.36 72.6 25.93 0.505 0.469 0.451 0.408 0.212 | —0.020
275 14.0 1.9 0.25 748 15.69 66.4 2457 0.418 0.364 0.465 0.420 0.223 0.036
10 38.5 3.0 1.1 0.15 30.6 8.85 39.5 13.19 0.058 0.061 0.316 0.317 0.001 | —0.018
6.5 1 5.5 255 1.9 0.22. 89.3 19.05 66.4 24.50 0.450 0.453 0.429 0.432 0.100 | —0.115
6 28.0 3.0 11 0.11 304 . 11.90 35.0 16.89 0.101 0.142 0.041 0.421 | —0.068 | —0.121
75 5.0 135 1.7 0.24 64.2 17.89 50.6 20.03 0.512 0.628 0.661 0.682 0.163 | —0.272
3 2 150 35 1.0 0.12 33.2 9.07 38.6 17.16 0.057 0.050 0.069 0.069 0.010 0.060
85 1 2 25 35 1.0 0.07 46.1 12.20 483 16.05 { —0.350 0.369 0.232 0.234 | —0.037 0.049
z: Treacheid length (mm). rFg 17§z riE riz.§ iz rjz.£
v: Number of T-T-pits per tracheid. =0973 =0672 =0952 =0060 =0967 =0.183
2z: Number of T-R-pits per tracheid.
#: An average value for tracheid length (mm).
%: An average value for the number of T-T-pits per tracheid.
Z: An average value for the number of T-R-pits per tracheid.
gz: A standerd deviation for tracheid length.
gy: A standerd deviation for the number of T-T-pits per tracheid.

Gz

Tzy, Taz, Tyz:
Tay 2y Vaz-y, Tyz-x:
rig, Tz, Tjz:
rzg.3, Viz-g, Vgz-x.:

A standerd deviation for the number of T-R-pits per tracheid.

A correlation coefficient among z, ¥, 2.
A partial correlation coefficient among z, y, z.
A correlation coefficient among #, 7, Z.
A partial correlation coefficient among #, 7, 2.
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