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Makoto Ank, Tokuo Yoxora, Moritami Yasvr, and Hideaki Hosaxa:
On the Turpentining from Jezomatsu (Picea jezoensis Carr.). Part [.
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AR IZESR I 3 & R T2 MR & LCid i IR E RN 247 L, Wik 25 AEpEic s
B2 EAAERE, FI7,000EL Fre- 5N TV, ABENOBEL TR T HICES F,/E
5,000~6,000 FEDIERE » & v A LTV 3, Wb 2 445 (pine oleoresin, turpentine

ol

% 7213 pine gum) % LPET 2 KT L , Pinus, Picea, Larix, Abies, Pseudotsuga 7z & D,
©, EEREOLED, ERD 5 Pinus [R50 7w~ (Pinus Thuhbergii Parl.) &
T H <Y (Pinus densiflova Sieb. et Zucc.) LT HILTW S, Jold HiA v & v & FEFEBL
MEDDTHRT L, WEMBHESINOD0D DI, #HSE, Hhith 80,000,000 7.
AL WONLALEEFED = ¥ = BRI E LT3R T 2 & & O WREMEDATME & Jn 2 2okt
A E LTHRIRICHET- L7eDTD 2,

=Y =V iR T HIRIGERBRIG, eI 17 AR, A s R GRS B D AL
[P I LD TIFbI TV D4, HIWNCEN T 2R CES b0, SHEICEWTE, %<
b 2 ~3DEERATTHAL, Tsemmanr KL ZF D 4% “Die Harze”’® It w T, 3k Picea
IROBIFRIRE 9L TRE T & FRRi LOoDod D7k, My ZKIRYRELHTD BRiic &1 5
Picea BHRDEERIZ T TICAE 1,300 JUTLEL TV LELHNTE IV, YilitksnT
BHISOBEICIREE S Tw D T L ailligesiLs,

=Y =V b OIRFICE LTI, UEEDBRAT D RER I N b DL R VDT, —IEAH
DRPHRIC DOV T, DM T 2 LW RIK L, ERDHET—HUTITHIL T W 23%E
DIEHIT, HEHH: (Cup and Gutter System 3= J & Bark Chipping), 7 7 > Ay, &l
FIROWTHIGHIR E1T5 2 & & L,

Shicziuting T, BelREIC B W TE LWIs & 500 b 2 3KAMLANT X 2RI Likk
Vi TR Lie, EHMRISIEDODFIL 1936 4REiF 4 Y, YIicswTilo Hit, SRR
FEH IO TRIFRER TR Lo D T EA5ikH B aLress, TOEBKREICSE 5 EEUIDIRNE R
WBROFIDY,  BUETRT TIR—UICE (R INDICEDTV D, TOIEFRINEIR]F k0
WNC 0T, R, JeRO %150 2 5 04 1/2 ik S AL, LR D e
BEOTFICHE LRS54 2 2 LA B AIC SN TR D, SREOIRIEREIIIE « BE LD
D2HLHODIMLTD D,

KETORBROFIUT LAvE, FhkZEH & LTERINMICR b EIL TV bDIIMIRTH 5
EHsFGE b, TS —ITwHE N TS, FAFE, T E—THERSAMNED T
=V ICHN LTHSOMA D D 2 & Fabt», BUE, Axslvy CERMEPTH D
A, =Y =V b ORI b MEEN LT, T eI LD TH 5,

AGRBRDIBET FIC 2 D FlE 2 D T B 2 & AL FALBEE ARG 5/ B, D] AL SE D ik
L3BAL, SECVTHRIG L) & \» 7278 0 P MR IR BE S — W st BRI BT, & &
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SEH T A L T, O TR ONEHNIZ & 2 KINAED LW HiRE AsgEo ¢
W2, BUERILHEY 280 AERHODAMER, 418 210 SRR AEEFEIC L D THIEMANT LA Ea
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L5 mAEEIERE L, Bl RCTVD (1D,
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Fig. 1. Location of the experimental forest.

B XBRHM
R 26 455 )1 & D48 JIKICELK 3 r HINTH 2,
C #ERADOBME
ARILAN TR 30em DILRD 7 v =Y < (Picea jezoensis Carr.) %3t L, THTILT]
ARRDHD, & LUIHLES B HRICREIN TV S D R L TR ZI Lz, 6

2N ERIT %L 200 AT B B, RO UIRIE SRR EED Ay, FE daiEnieR e, MR
AGHETAY AR R

# CifgobRIERY, IR 19 AE38AT, PESIRTHD 1T kD, ZDRPULEAR
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Bkt & o Ffiie LTH8RITEIFTH 2.
D XBRF &

FRIEFET Lo, UBIIAEMSIZIEEL 2L L 5T 20 AmOHBARE L Lie, =7/
LZDGa, REEDHIETF 60 Ak &b, RTitk 3MCHT e UMD LHLLT~T
MHT® %, &kt bUMSPHARTICHIR SR 2 1T, TN o & 2 AT 3 2 8liEmgeH
DL & R A e, |

(1) $#F% (Japanese Saw Method)

YN GtkE L OIRIEINIL GR2) 1%, kT =Y, 7u <V ICOWTITHILTY» 2 Hik
i LD, WSO T B O 13 T 2. BINOUAAHEELTS HIl2 &l
LB RO TUME T U Le, TR0 UMD TR Za Tl 0T v 28ilE, & & U0,
= 7 m VLT LT SRR &~ 7 OO R ITARI L TR L7z,

TH 20 RO, ERLENCET 2BEnEL D Lo 20 ADBEAE 25 L, —
LR B 50% ORIR CAEL Lrc, BfRAIHNED YT ORI 3EnF 5em & Lz, 7
J27 B4 (A, 8 A 13 HUMY (), 84 20 HUMS (E) ook, W
%, FWADBINEETEHIEL, BINAROBILER~N, 5L

(2) XE3* (American Metheds)

REMEIC L 2REARE LTHES L7cidBiok €0 A%, 54 21 BEnhb 6 21 FET4EH)
WEIEET LIkl b, HHE0 TOIICE T 2BHIRAIRIER C R 2 & 5 koD SRS
Wie (72 LBEMERIGTHORDT, Bk bIM-THE LD, KO 3HECUMEI,
WFILY Tt (1) OREEEEN—TH %,

(4) Fgifyk (e (Cup and Gutter System)

Y hkes L oG, BTREIC E W TITDIL TV 2 50D iz L, Sy
hack, K%/ 3, %l (gutter) IFHrLCikfEL7cbDTH D (B2, HhEEEZ 25em, 1
5cm 7Y FWERIICHEOT 2 OiIcdilfily, 1AROHEHNCH LT2 K, A7 2wt
HO AT 72,

YO E AR 21 cm, WO 2 EH:N 1.5cm, UHATOMEZZK 46° TP 2, o
LHRDOYE R IAKRETR~F 0.5 em Fiprs L, WOz s FH & TH D, FREEMI %
(T & T TR BATETNICHTS LT\ 24l scrape 2 4RIENI~ 7 TH®, Sk iSO 721l
dip & & b icFii L7z,

(n) #hEkiCE T 2500 (Cup and Gutter System with sulfuric acid treatment)
W ks L OB Lo lbeikik (1) E&CMETH 2, Akikahicsbic,
YMTHE 50% FEEALEN R 12 & T Lc, BRI T-EDO 2 7 v — G2 & W T WA
Joo 628 HEH 7)) 26 BZTIE, 1AROBNCHEEIE 2 ZeififEhtid 0.1cc THDO7n,

=
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71 26 AUERZOSEAR STE (] 1ec) & L7,

(»~) Bark Chipping

Bark Chipping [3ETHFRQMED HFICHITHNT B R S 7TEIDY T, Rk f2
hack GE28) ZHWTKRIFRDULICIET 2 2 TORK LKFITUERL, WMEEAIMEEFEE
2T HDTH S, WO hix (4) okl 3EmLE, W RFOm2EM 1.5em, YT
FWNE 8 NMAZ L TH 2, Fiz &iT scrape & dip ¥ 3% L7z,

(3) 75223 (French Method).
sy 15 em, REIEERAIC L, 1D L OTULF 2@ 214 1.5em T, )
RFD ez LT, DRHTUATG 72 8 ~ 4 M50 HE 0T 2, MERICkEREE —T% 7%
GHEILUE S RCHE Sic W CRELZ2 b D TH S (2 KD,

A A b~ (From right to left)
7 7 v 2% (French hack)
KEEUERLGIR 47 (American hack)
Bark Chipping FH&IfJ%: (Bark hack)
KHU, 3 (Broad axe)

A 7°v ~— (Sprayer)

B  #IFEEBIEIEE (Tools used for
Japanese Saw Method)
HovbZE~ (From right to left)
RS (Streak cleaner)
IR~ 7 (Dip paddle)
£ (Streaking saw)
120 0 %5 (Bark shaver)
WerEf%: (Hack to make vertical
streak)
¥13A 2 = (Chisel for attaching
aprons)
Zéx (Cup)
g2l WK IRA WA

Fig. 2. Tools used for turpentining.

(4) =M% (Bark Band System)
TOHEIZUMFE WS & D iZt LABIEHE & v S Bt btz v, < 2% Picea
O BRI T 28 ThIL TV 2 HEDT, HDAET b2 TAWIRY ATOHBEIC &
DT=Y=VDRERBEERE L. Thabb, MLt sx v, fERCH LTy
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Table 1a. Gum yield from Jezomatsu turpentined by Japanese

Number of ‘ . ; \ ‘ ; '
. 1 2 3 4 5 6 7 8 9
Tree ,,7Ch,1ppl‘ng, e— R B ! . I‘ — ‘ . B '
No. |Date of chippingMay 26/June 1 |June 8 June 15 June 22 June 29|July 6 July 13{July 20
Date of dipping ;June ZlJune 8 |June 15pune 22fJL1ne 29July 6July 131’July ZO{July 27
! ' | | | o I
‘ 4 ‘ 00l 00l 10l 50 40 20 ‘ 15,0 1.0 0.5
. 6 ‘ 0.0 0.0 0.0 5.5 9.0 7.0 [ 2.0 12.0 9.5
| 9 | 3.0 4.0] 6.0 . 8.0 9.0 ‘ 0.0 4.0 - 9.0 9.0
2 | © 9.0 | 7.0 4.0 50 15.0. 13.5] 22.0 ' 275, 19.0
28 2.0, 6.0 20 10.0 12.0 10.0 14.0 10.0 14.0
Untreated | ! i | i |
31 | 12.0 6.0 % 4.0 8.0 10.0 | 20.0 29.0 26.5 18.5
! | ! ;
| | i |
i 33 ‘ 0.0 0.0, 9.0 11.01 12.0 l 13.0 20.0 19.0 © 25.0:
| i ' ! ’ :
47 0.0 4.0 6.0, 6.0 6.0, 9.0 13.0° 11.0, 11.0
'
‘ 63 . 0.0 4.0 ' 8.0 | 21.0| 28.5 ) 22,0 | 24.0| 14.0| 30.0
e 2.0 0.0° 1.0 4.0 11.0 3.0 200 190 19.0
g ‘ Total (10 trees) ~  28.0 | 31.0 - 41.0 8.5 | 1115 l 119.5 | 163.0 | 149.0 | 155.0
& | i | ,
£ 1 Av. yield per tree ' 2.8 3.1 4.1 8.2 1.1 12.0 ‘ 16.3 1 14.9 . 15.6
o } !
2 |
> 2 0.0, 0.0 0.0 0.5 6.0 1.0 5.0 7.0 ' 7.0
E 3 0.0 1.0 5.0 8.0 12.0 13.0 17.0 15.0 22.0
! 10 ! 9.0 9.0 7.0 10.0 ‘ 15.5 21.0 26.0 20.0 ‘ 15.0
‘ 17 | 3.0 0.0 3.0 0.0 7.0| 10,0} 13.0| 14.0 ! 13.0
1 21 ‘ 6.0 2.0 2.0 8.0 9.0 8.0 3.0 6.0 7.0
| | Untreated I i ‘
24 14.0 6.0 3.0; 9.0 : 18.0 | 20.0 24.5 19.0, 2.5
29 ‘ | 15.0 I 14.0| 20.5  15.0  27.5| 28.0 | 43.0| 23.0| 70.0
o
57 ' 0.0 ‘ 0.0 0.0 2.0 4.0 4.0 9.0 9.0 11.0
|
60 0.0 0.0 0.0/ 0.0 10.5; 150! 19.0, 21.0! 22.0
117 ‘ l 1.0 ' 5.0 3.0 ‘ 9.5 ! 9.0 10.0 11.0 8.0 11.5
- S ; - b ——
oo i l \ \ | |
Total (10 trees) 48.0 37.0 1 43.5 ' 62.0' 118.5 130.0 ; 170.5  142.0 181.0
Av. yield per tree 4.8 3.7 44 6.2 119 ' 13.0 ‘ 7.1 14.2 18.1
i i | | ! |
T B \ B 7717 T o N ! o T T
| Total (20 trees) 76.0 . 68.0 84.5 143.5 230.0 249.5 333.5 291.0 336.5

Av. yield per tree - 3.8 ‘ 3.4 4.3 7.2 11.5 12.5 16.7 14.6 16.8
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Saw Method with and without sulfuric acid treatment.

B 7‘” ' ‘ 107 7i7711 ) 12 ] 13 Total Of%A;IEiége ’I;otai of Aviirl?ige W(i)%lth
. Total of - Avlzr age | July 27'}Aug. 5 Aug. 13 Aug. 20 Sp;:r? ighi ypgr lzpifgsp- Yp;r face,
‘9 chipings Ylsetreall)(er; iAug. S%Aug. 13 Aug. 20 Aug. 29 & streak streak | cm
2.5 2.9 o5 — 15 40| 60 20| @5 27| 4
‘ 45.0 ! 5.0 0.0 — ' 8.0/ 9.5 27.5 9.2 725 60| s
L 62.0 ) 6.9 6.5 — | 11.0| 13.0 40.5| 13.5| 102.5| 8.6| 52
\ 122.0 ’ 13.6 | 1 19.5] — 140 155 \ 49.0 ] 16.3! 171.0] 14.3| 45
i 8.0 | 8.9 ;fg 18.5 | — ‘ 16.0  14.5 ’ 49.0| 16.3 | 129.0| 10.8| 99
134.0 149 E s — 920 6.0 1380 | 44.7 ’ 268.0 | 22.3 45
‘ |

109.0 20| 200 . — 2.5 2700 785 S ’ 182.5 | 15.2| 52

66.0 7.3 | 13.5° — ' 16.0] 14.0 ! 43.5 1 14.5 \ 109.5 9.1 60
S oMes 163 1 16s — 265 220 : 65.0  21.70 211.5| 17.6 50
9.0 ‘ 9.9 \l 27.5 ~ i 28.0 | 23.0 ; 78.5 | 26.2 | 167.5 1 14.0| 39

‘ ‘ :

880.0  97.8 180.0 17905 207.5  567.0  189.0 | 1447.0  120.6 |
s ; 9.8 | 18.0 | 18.0| 20.8 56.7 | 18.9 | 144.7  12.1 “ 47.6
2.5 | _7‘9( 7 | 1 ) | | '

26.5 2. 8.0 — 22.0L 36.0 66.0 22.0 35
93.0 10.3 ”;J‘ s — 29.5| 43.5| 845 28.2 ; 48
132.5 147 G2 255 \ 80l 820 1915 638 46
6.0 7.0 E\Eg! 255 —  43.0| 55.0 s 0.2, 43
5.0 57 .%gf 40| — ; 10.5] 120 265 8.8 39
i 116.0 ‘ 12.9 if‘g‘ Z\ 23.5 — | 67.0! 36.5! 127.0 42.3 ‘ 36
| 2560 23.4 gf 50.5  — . 87.0 | 80.0 ’ 217.5 | 72.5 39
| 3.0 } 4.3 Eg 10,0 — ‘ 29.5 | 87.5 | 77.0( 25.7 l 63
‘ 8.5 9.7 | ;:3 26.0| — | "40.5 | 67.5 | 134.0 \ 44.7 \ 53
‘ 68.0 | 7.6 ‘ 16.0 | — . 40.5 8.0 124.5  41.5 | ' 43
\ 932.5 103.5 2005 — 4535 518.0 1172.0  390.7 }
93.3 10.4 20.1 —  45.4 } 51.8 ‘ 117.2 39.1 ! | 44.5
i R R
18125 2013 | | | : l ;
90.6 10.1 } : t t i ! \ | |
| ! i
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S5em, ¥ Im DKREJCHIHEDH, HIL L TREMERNZE20TH L, HEHOT
T 7 e v L2 O, EKIE L, 1y AT & TR L,

E BfER

(1) BEZOKE

AR BV TIZFERI 5 1 26 HICUMS Z [ LTH 6 7)1 27 N2 TR 20 ADKBoAkE T

NTHAATIRIE L, zollickd aikiof (10 A50) 2RI L KD &5 IRk
¥24rLT, Hifh—h R ACBE, 5% 50% AT Lie, MW & kD
HRRIEG1EK a, b O TH Y, HFIMIUAHD 1ARD720ha 3.8g AMEERD L &
bicH L, 9EEICIE 16.8g Lz, DI EINIEYMS & W 5 Filskic 3 2 8HRD
WEE b H2 MDD, KRDEADREEEHNEIMLE TV D LEE2 LD,

B1RD  SERICL S =Y v DERIEILE 79127 Ty 1 MHOMIRAEZ 13 & ¢
Table 1 b. Gum yield from Jezomatsu ] o "
turpentined by Japanese Saw Method. L7emiic k2 &, ALEFORGR IRz L A &

W U dvok. UL Pinus ERHEO T
B = VT I D EREFEORRD & AWICiE

. Average gum yield per
streak in grams

Untreated Untreated

Date of chipping

May 26 2.8 4.8 BiZF2bDTH 2. ThbbT I~V iLE
June 1 3.1 3.7 - —rasgp
o Wi, APHIARTIERD 1~ 2 MoGffic s
v o8 40 4.4
n 15 8.2 6.2 WT, SBL BB KL, s
" 22 1.1 11.9
: RS LT SESHTH 5, # ]
2 0 5.0 BRSO T 20REHTH S, 452 HIN
July 6 16.3 17.1 DG DFEUNE, LD 72 bRt e
713 14.9 | 14.2 Ui pao7e s, 553 il """4|"7|V‘7h7€11
S YAy 7, Hro M, 4 y 4
r 20 i 15.6 | 18.1 (e L Ave v =
(‘1; 2 _}'L' HY I G 572 o STRIS AL T X >
Average ‘ o5 | o 2.5 DI SR Lie, ML IZE T
o i Sl 21> o = Fl UL Hr2lk
Untreated T;g;gtv%;glot? L7zl s i WD T, TOHTUD S TN
July 27 . 18.0 20.1 TG 217 5 %3 ic 517 2 D HUT O »
Aug. 5 1 — — s = o oo AL
v 13 8.0 45.4 THiE FT e &gt E b s s, 7k
) . 20.8 51.8 BT Y =y nbiRET 284, B
. FJuly 27~ = S ety N 2T e
Total yield ( XL;. %o 6.8 117.3 ZHHEM ORI TH 2 T I Lz, #y1
Av. yield per streak \ 82 LbICILBUIC, 7)1 27 li~8 )] 20 HOj
Relative gum yield ‘ 100.0 ’ 206.9 (1} AL & ALELR ok Ll 100 :
S J )
Av. face-width, cm | 47.6 | 44.5 206.C Lz b, AFIRO 1|0 D Mo

40g TH 2,
(2) XKE#% (%%, RBERLIE, Bark Chipping) OE
RERRICET 2 3G 5 H 25 HicGMldin L, 6128 HicEDoT, BHEEE (ILany),
FiEpaLl, Bark Chipping @ 3HHCHBRAARE RS Lic. NLGHCITbAL7e 4 BT
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g2 X HEH KR X B &K JFE K&K

Table 2. Gum vyield from Jezomatsu turpentined by American methods.

Averag° (min. and max) gum yield per streak in grams

Date of chipping

Standard M*tho:l ‘ Standard Method, Bark Chipping,
(Cup and Gutter Syatem) treated with 509, HySO itr\.ated with 502, H,SO,
May 25 1.6(0~10) 1.9(0~11) i O.8(O~ 3)
June 5 2.7(0~11) ! 1.9(0~11) : 4.1(0~18)
4 15 | 3.4(0~ 9) i 4.5(0~14) 5.7(0~10)
noo2 ‘ 5.4(0~16) ‘ 4.4(0~12) 6.6(0~10)
Total l 13.1 ‘ 12.7 17.2
June 28 8.0(0~12) | 15.4(0~29) | 12.2(0~24)
July 6.1(0~19) 7.9(0~24) | 5.7(0~12)
4 12 8.3(0~27) 7.6(0~15) 5.7(0~10)
” 19 9.3(0~14) 11.9(0~28) 6.3(0~11)
no 26 6.5(0~31) 13.9(0~32) 9.7(0~19)
Aug. 2 — — ' —
” 9 17.0(0~41) 23.1(5~48) . 20.5(4~49)
o4 19.5(3~44) 32.0(6~86) | 36.4(10~111)
ro21 16.1(3~41) 24.7(2~66) ; 22.7(4~78)
(Jungoz‘cg}\}xs}; 21) 91.1 136.5 | 119.2
Av. yield per streak 11.4 17.1 ‘ 14.9
Av. face- w1dth cm ' 26.2 | 26.6 i 26.9

Note: From May 25 to June 21, these three groups were all turpentined by Standard Method
and not treated with the acid.

~NCER R (LB DEIRTH 2., FROPFE I ARS 2D aidir2 FKicklzamd, 0.8~
6.0g THHTIRICT E¥Rmorz, LoLAads, TOEFPIZWHMEN—& Liehaoil
DFFED =W B3 2 Wt & R T 2 &, &F LIS e E btz v, TOMicon
TR 2 BT T 2 &Lk IEOHITHMIL 2, F2lxDHOBIRERAL L, KEE LT
WELHEVW LD GG 18g FTHD/,

Kicigiik, R, Bark Chipping @ SR/ B0 & MEOKEEH 2L, WA
D FTHMADICONT, 1ARY D OFEBIREAHNTINGT 2 & & 35RO LA Lk
T3 %, 7THIMNCEHF2WHFRIARINY D I0g MM E EF D, ¢ & ICHFRLAT X 2%
BD THAT D 253, 8 JTICADTH b IXMMDEUAMEL L LTHDBILS, FDEKIE
WERD B ZZEZ 72 T L L DL TAH DB RE VLD LB 2 bLE, Thbb, 8)inb
BiiG#%Z 0.1cc 235 1.0cc K L7aDTH D4, MR LHUL L DBRICOVWTE, 2
biIT (7) HTHLMRZZLE&ET 2,

8 T T 2o, UMSIh Z AR MO 1/3 & LCHIILCTH % &, MEUKicswT
b 30~40g, HEMLFIR TIX 40~60 g, Bark Chipping Tl& 40~70g 2740, Z7{ilxd
HONCE: b 111g 2w Sl iz,
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LU i B Wi, BEEET 1A OER 3 MNIT, HEROREEZRIEL E K3k
\», Bark Chipping [EFHiIEIT b 2009 QIFIITHRARTIET, 5D, MBIz 2R
MELBILEV,

PR OIS T 5 T & ic kDT, ZOMAOMDFE L, AT ILIEA & 85D
TENEET 2, LihLZOZBLRZ S EBDOHTE EZ D, HONMBITIERATOEV,
RS 3 2B0Cid, JHTH LW O ONEHRZIUT L DTS &L S IKREMNF 2175, €
DFRFCT Lichiififid, 13RI AERO L bem 12Tl L, 2Dkt ol
BHONBEAZE (T & 7o T WITIHE L HIEE LT 2 DB OO _ LRI EBR~, ZAanic ik
Uifkd O TERE, WG LziROFENRY—~TE DO & ERmTOTH 2,

(3) 75 RFEOUE
AEUMI A I5em DT 3 T H 3 R 77vAKKCXHERIBINE

) ) Table 3. Gum yield from Jezomatsu turpentined

HESIC T MY DEE AR, 141 by French Method.

[0 &7 b 0.3 g, e 11.5g (8 J11311)

ERDTVD, TOHBRZTEUHINTMHE &

| Average (min. & max.) gum

Date of chipping yield per streak in grams

May 27 2.10~7)
Tk f‘f‘l’”] /d'ljzf {l.) % %7 j( E?E +5Z June 2 0.3(0~ 1)
LA L, AT BIAEIRE (Pinus ros 0-5(0~ 2)
718 4.3(0~13)
maritima Poiret) [ LT3 H{mb i r 24 6.5(0~23)
I L O THYHINIBIRIERTTHONTW LD T July 2 10.1(0~36)
no7 9.8(0~19)

o LinLEAss =Y = ick Lkpixish) Y ‘ —
T2 L, FHDRROERNS 55 L b Aug. 8 10.5(3~44)
” 13 11.5(3~69)
FOHERT 2 ¢ LSRRV BT BIH), n 20 ; 9.9(1~63)

(4) EMEDKE ’ Total s -
ZOYEERBS D HCHTe & 5, AV ieldperstealc 68
Av face- w1dth cm ’ 15.7

HET AIEE CRIE Tkl UTH 2w L L .
W, S L7 Bic il T LT S2 e i B et ot i BT LT W 2l 2R 5 07
WeC, Pinus |@0hi{, HPFOMMAELTD 5 HITiT & A EFILLTT S BFLT RSk
B, b CIRIFORRE 72 2EENTE, 2O HLEEIINRD bDI%, Picea JmDHTIE
BdAHS5h. TDHBIL, Picea IHBDEINGDBINCH SILDYFEITI W 7ML BT H 3
L PR ALIFD 7 v Vi A LT WD 2 & &, BT DABD FHEDIRA S 4L
DEHVDORRETD D, F LT HITIIINEE 2402 7201T, (LR E L & 4
LTV ZEbTHINDA, TO/RCOWTCIRAEHEELHERRINT VAW,

7, 108

T DFHT DWW T BRI R DREINZELE B S JeddiT, T/ 1Bz as h ook 2l L7z

zZ

(fra3). oMM L, 7HaMEikb £, 51 26 H~8J1 26 Hit®D 3 /I
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D 1A bR 62,1 . N
1AS DRl 62.1¢ 4 % EIEC X B ERENR
CHO, F 72 DEHT O Table 4. Gum yield from Jezomatsu turpentined by Bark

Band System
WChBE, W 182g, B -

Date of dlppmg gi;)gg
i 22.5g T, #J64HDFEA T
Tree No. June 75} July 76’ Aug 76‘ Aug 26! Total
172, b= AT @

H BT, HiRO B P Gum Gum Gum | Scrape

DO IE BT D 5 2k b % yield (g) yield (g) yield(g) yield (g)
¢ 1 L 2 AT 6 11 0.0 8.5 6.0 66.0 80.5
’ 20 1.0 17.0 | 0.0 ’ 30.0| 48.0
DB LR, 32 0.0 4.0 4.0 79.0  87.0
38 0.0 32.0 6.0 94.0] 132.0
(5) YMffkicEHT 22 39 0.5 19.5. 12,0, 25.0| 57.0
HAE0ZEIL 43 0.0 17.0| 12.0| 80.0 109.0
. . J 5 0.0 0.0 0.0 240 24.0

B izl T Lk, # }
55 0.0 | 0.5] 28.0  32.0| 60.5
JEDBH R A A ERDRM & & 66 2.5 | 5.0, 10.0| 17.0  34.5
i
LT B I T 72 2 2 72 0.0 27.0' 23.07 28.5 78.5
74 0.0 0.0' 0.0] 26.0 26.0
R, UM e T 2 77 1.0 13.0 | 10.0 \’ 21.0 ‘ 45.0
b C L7 LT B 2 78 0.5 11.0 6.0 24.5 ‘ 42.0
' = 83 1.0 12.0 0.0 46.0 59.0
ZOMREWSEMCT 2dIC 97 0.0 | 6.0 0.0 20.0.  26.0
|

FHRIEDMEALEEE, AL % 20 | a0 80l 5.0 o0
102 0.0 19.0 0.0 50.0| 69.0
RIiconwT, 77127 1, i 0.0 0.5 i 0.0, 22.0 } 22.5
61 13 H. 81 20 Hicd 137 . 0.0 o 140! 195 ? 42.5
’ 165 | 3.0 | 260 46.5] 150 9.5
i 24T 0 RBDBN R DZE Total 11.5  275.0 185.5 770.5 1442.5
¥ e L Gf Av. yield per tree 0.5 13.8 9.3 38.5 62.1

5 6%, L rUMSED). = Note : Barks of all trees were strlpped on May 26

Tk 2 & =Y =2IiE, ML DOHATEWTY, Ui 10 HE&# T2 bhs, oit
HEMBEBEMERT D, TiLR7re =YR T a=YCidd S5 NEWIERT, JiatdEnaif o
REMEZ D20 TH S, TOBMIZO®RSIENCHOTREINS D THD T
ERPEMCINTNDY, LaLhass, =Y <VicednTh, BIUREORLZVO R4S
WO 24 FEAT, SO O8E, 7~10 Ao M 100 & Fiug, Zo €60~
m%ﬁcm24ﬁmwiEm%m3nfm%cmﬁ,w&mmkﬁacbk%ﬁm@,Hﬁ®
RHIC & b 9 BN DM AL 7, &I b e DT OBzl L, & 7~
10HBIC BT DRG0 YW IL, BAMKITILL 2~2.5 5T biET 20 TH S, 43 Hic
Wsdarm & 5ic, MARIEUAIE6 0 HAL 2 Tldiniiic it 2en LTw 43, M)
1115 24 W EAE D &, ZOMMRIZEZ 2 DICHREEADTLE S, THIKLEDOTHTY, =

SV LT MR AT S 2 2 L B 60T 3,
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5 5 £ BHHEERORF Rk, o), 78 27 HEf
‘Table 5. Daily accumulation of gum flow chipped by Japanese Saw Method (untreated) on iuly 27,

Gum flow in grams. Untreated

Tree No. l

July 28| July 29’July 30 ‘ July 31 ] Aug. 1 } Aug. 2 | Aug. 3 ‘ Aug. 4 ' Aug. 5
4 0.0 0.0 — 0.0 0.5 0.5 — — 0.5
6 4.0 3.5 — 3.5 6.0 7.5 — — 10.0
9 10.5 12.0 — 13.0 , 13.5 13.5 — . 16.5
22 9.5 12.5 — 13.5 16.0 16.0 — —_ 19.5
28 13.0 16.5 | — 17.0 17.0 17.0 | — - 18.5
31 24,51 28.0| — 32.0 | 34.5 35.0 | — — 37.5
33 11.0 14.0 | — 15.5 16.0 16.5 | — — 20.0
47 7.0 8.0 — 9.0 9.5 10.0 0 — — 13.5
63 8.0 10.0 | — 11.0 12.5 13.0| — — 16.5
87 16.0 18.5 — 19.0 | 25.0, 26.0 — — 27.5

Total 103.5 | 123.0] — 133.5 | 150.5 155.0| — — | 180.0

Percentage ‘ 57.5 68.4 — 74.2 83.6 86.1 — — } 100.0
Gum flow in grams. Untreated

Tree No. -

July 28’July 29 | July 30 ‘ July 31 \ Aug. 1 \ Aug. 2 } Aug. 3 ’ Aug. 4 ) Aug. 5
] |
2 4.0 40| — 6.0 6.5 6.0 — — | 8.0
3 10.5 11.0 | — 16.5 18.0 ' 20.0 | — — | 11.5
10 21.0 21.0 — 21.5 21.0 23.0 — — | 255
17 12.0 15.5  — 17,51 21.0 21.0 — — 25.5
21 1.5 3.0/ — 3.0 3.0 0| — — 4.0
24 17.5 18.0 | — 9.5 20.0 20.0| — — 23.5
29 23.0] 38.5| — 44.5| 46.0 | 46.5| — — | 50.5
57 3.0 4.0 — 5.0 5.5 6.5 — — 1 10.0
60 6.0 16.5| — 18.5| 20.01 22.0 — — | 260
17 12.5 14.5 — 15.0 15.5 15.5 — — 19.0
\ .

Total 125.0 | 144.0 — 167.5 | 176.5 | 183.5 — — | 200.5
Percentage 62.3 | 71.8| — 83.5 88.0| 91.5| — — } 100.0
5 o

50_
P Treated -3 /,° Treated
g ar N
% g | s
E 1 gn //
§ =00 Aé@f.‘femp . ,//
= § ~.. / T~o— /
L 2020 \/ / =
. S = Xl
f Untreated. ] o /ﬂ/ Untreated
o [ e
g0 = <« o
10 _—gdi’ /
&
0 , N N N N ~T Ak
123 456 7 839 03 3 4 5 6 7 8 9 © 0 1B

"Elapsed time in days

3R AR X OYIAMLER > 5 QBRI H
Fig. 3. Daily accumulation of gum flow
from Jezomatsu turpentined by Japanese
Saw Method with and without sulfuric acid
treatment. Chipped on Aug. 20.

Time in weeks

4R AIRILR OV & SR, PERILE
Jo X UMmEALER o> 1 APl
Fig. 4. Seasonal trend of gum flow per streak,
turpentined by Japanese Saw Method (treated
and untreated), and the curve of atmospheric
temperature.
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56 X BHEEOHE, Sk, mALEE X 509 BRI X olk#E, 8 B 13 HEMY
Table 6. Daily accumulation of gum flow from treated and untreated trees

chipped by Japanese Saw Method on Aug. 13.

. Gum flow in grams. Uutreated

Tree No. — -
| Aug. 14 ' Aug. 15 } Aug. 16 ’ Aug. 17 | Aug. 18 i Aug. 19 ‘ Aug. 20
4 1 1.0 | 1.0 1.0 ! 1.0 2.0 ‘ - | 1.5
6 | 3.5 3.0 3.0 3.5 4.5 — 8.0
9 60 | 9.0 ‘ 8.0 9.0 9.0 ‘ — I 1o
22 5.5 6.0 6.0 10.5 10.5 - 14.0
28 LS 13.0 14.0 14.5 | 145 — 16.0
31 2.5 ‘ 26.0 ’ 26.0 27.0 ‘ 28.0 — | wmo
32 20.0 ' 19.5 21.0 22.0 23.0 . — | 25
47 f 12,5 12.5 12.0 13.0 | 13.5 ‘ — 160
63 ! 12.0 - 13.5 ) 5.5 | 170 | 19.0 | — ,‘ 26.5
Y 85 20.0 21.5 23.5 ' 245  —  28.0
Total 114.0 } 123.5 | 128.0 ‘ 141.0 | 148.5 ‘ — s
Percentage ! 63.9 69.2 71.7 79.0 83.2 — | 100.0

Gum flow in grams. Treated with 509 sulfuric acid
Tree No. i - -

Aug. 14 ' Aug. 15 L Aug. 16 ‘ Aug. 17 } Aug. 18 } Aug. 19 1 Aug. 20
2 7.0 9.0 . 9.0 11.0 14.0 — . 20
3 15.0 ‘ 22.5 1 24.5 25.5 26.5 l — | 295
10 28.5 i  47.0 58.0 62.0 670  — | 84.0
17 8.5 } 15.0 21.0 28.0 2.0 0 — ! 430
21 } 2.0 | 4.0 6.0 8.0 .0 i — 105
24 26.0 = 44.0 46.0 55.0 | 57.0 | — 6.0
29 15.5 310 | 46.0 57.0 | 64.0 J — | 8.0
57 1.5 ' 17.0 | 24.5 30.5 30.5 — | 25
60 ; 8.5 17.0 23.5 30.5 32.5 — | 405
vz 1 95 16,0 | 235 } 31.0 \ 36.5 | = 1405
Total | w20 | s2:s ‘ 2862.0 | 3385 | 369.0 | — | 458.5
Percentage |29 ] 40.2 62.2 | 74.6 81.4 — | 100.0

(6) BEERLIBOIHEIZDOWNT

FAHED DA T R & 4T D e BT, UM HR TR F OB HI R s 234 LT % it
T~ 72E BV TH 22,1 KDL UHARICH 2 L 51, 7T HKLS 8 Hich i Tiiok
3D ——35H 1 18] AHR D 7o b FHEAR——OH L, MK > 18.9 g 1T LT
X39.1g & ADTH D, FAHIT & b 1IH%4 D DB L 2,074 Lz, 5752 1 oW
RADFERIEARTT D 223, F53MLICESD b P& L TAMRIBEICR b LT v 2,

A5 RERE (58 3DIT T, Wik 9 MOUT 2R & Lichiin s, KhitkoLic
AP 1Y D DR ESH L TH D & BEEE () o 1E1Y ) e 21.8g oy LT, |
BRIfLEI 1L 32.1g, Bark Chipping 27.7¢ L7/ b, MMRMAZILENEKR 23T 2,
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PRI IT L R 7o\ SRIEFRERINET 3503 200U, 2k 21 2 2iess
DTVWBLEINE, W18 9 MNT 72 2 AT D RTAC 3 W TR AR E e Fi T
L&, M5 BIC ZOWIIKBEAARIT S D% &, 2 6ITAIATA A C D7D
BHELONZDTH 253, SHOBMBROHINC L OT= Y =Y hh b DIFIFICE W T L, B
HEEECTTLEMSHITATNTS D T LAY bl

TTIH~Zz L 51T, WATRIC S 2 & 7T AR 2 B3 LT 2 DO - = 21E
FL® D, TR Bark Chipping O-WATOETH b WINRICEE 2D, =Y ~V TR
FEO Ak 3 L F 5 em (UMIRR TN ik L, 2 ORGP PR HUEE % DR
WEFEOTVL D EHE2 B, LD TRIEEDMMK TR % 5em i LD TdH
24, kEicEIF 2 K. W. Doryax LG DGR v, Pinus palustris Mill.

(KRS, P. caribaea Morelet TIREARED _LABEERZHT 1/2~1 b, Hwvidzhibl ke v
biL, BT =V TFOREHGEORKRTIE, #3em TH D 2 LAabitTws, Wif
AHTE 2 6 NBEEAY, MEICK L Clififfz 2280 52 20:0%, BIWD & 2 AL BB
ETUED T LZmMa~ bRV, 26 TILNER, T &ICIIERRTED R b £
TN DTG R M B 2, RGBSR T2 b D &5 2 6N 20T, LEUT/Wv
DR S, 12HE, B S OW T2 S IR ARy L T 5,

R X O TRIF D BN ARG AL DI DWW T, WEZENFERARINTES
T, WRIGHRE SN 7T S 253, BUHEROEHERITHILT WS, ThbbZDLIN
ELT, D BRI X2 TRIERHD 55, JRHC e v — 2ptfjiige biy, HHolgEs
WiRpEALD 2 &, 2) BT ® DHIRRRD Sk 2T B LHEE 2D & B AL

JUALEFEEN D T &, 3) MEBEMTR & BRREDMNINC L O THEEL, 2 DTBH D KFRE
o DR L, BHUREEASIEZ T, AENHB2LNLTVS,

(7)) iEonEE
LB BT D/ C T RO wic B LTk, Wk SRBREUD e 2t b ok v
B, TOEAL R ECGHFPUZAD UL WER L, T % & 10 FUEBIRIC I N 0B &
b2 BHRFLHNIED 2k 7 O & & SIS R LT, BIROBITD 1%L b b A A BIRD
ETTIT Y BB RIT T ERASD 5. N5 20T, MEE N 2323 & 2 &, BRI A3 11 i ffy
FEEFCBE LT L, ZEHRPHOSIB LM Lz ), Hvid 27 afliduciBA L
T, BEOIHIcET 27 v ¢ v, » 2 OSBELRICEE Y B2, Wi IlR oM
MERITT T L E LD ARBRIT I\ T b AL R D 3, WA AsiE < —BRITiR
B WS T ET, TORDICWT DHEHE 11 AB20# 0.8~1.0cc TH2, 1
THRIORT N, #0.1cc IRET LASAL, 9 1ce 21T E T LA L TIRMKRIC
HLWERD D, MIROR/NT L DML~ &, FHREDIMANE 100 & T,
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ST 122 (8 0.1cc dEY) 4% 239 (B 1.0 cc DY) 1T, #7- Bark Chipping T
1£ 85 (#7 0.1cc DB #3236 (79 1.0.cc DEMA) 1T ZALEIL2 i 1 18 3 BHTICR AL
StL7z, PRI E ST B1CiE, “OMER, WIFRICIEE S 2 L AIPLETH S (4
HKOFE2 B B,
%07 % M RGBT o Wt

Table 7. Relation between gum yield and the strength of sulfuric acid treatment.
' Weak treatment: 0.lcc  Strong treatment: 1.0cc
H,SO, per streak H,SOy per streak

Number | | Yield Number |

Relative yield
Chipping method

Yield
 ofs treak’ Period | (@ ofs treaki Perlad ' (@ jNeak \ ;Strong
Japanese Saw Methofl Kjune 29~ " Aug. 13~ l
Untreated 5 [July 27 : 17.2 2% Aug. 20 | 20.9 100 ‘ 100
American Standard ;
Method. Treated with 5 Jun¢ 28~ 213 | 5 AU 9™ 500 22 o2
H,S04 ve g < 3 :

Bark Chlppmg \ 5 4 14.7 3 4 49.4 } 85 236

Not°' Yl“ldS are grams per streak, calculated on 50 cm of facn w1dth Each group consists
of 20 trees. *) This group contains 10 trees.

(8) YA EHUE O L
I S I INT BRI B AT B AP AN TAUE, BRI (O, KR, L 7
, HRLOBIHAE) , BRI (i, BATS, BIREOA S, IS, ROFE, MO, R
T4, et (BT T, VLIRS, WATEOUES , WA, A=k, Rk

M) D 3HABETF 6D, D BGHICR T 2R L LK T 2 20 DRBIcEW T,
RHLSHED 5L, WD 2 Wi —h b Lid 2 0UMND 5T, EERHCTHBATTHIL D KRG
LEREBEOVLTE, TO2HEREBIC—EL LD T ERITLEAERTETH D, LiznsoT

TRIFDWFIIC o\ TAEEE T T 238 Acid, [ —ORIEBRI) 247 T 28k £ 0 T,
BTECEBR T R & Rk 2l L TR R U T 2 2 203 ibI D, ThbbTH—CD ik
T, 2k G~1010D, HAMIOBINE 2 L, ST T 2 IMADBIN D RAEE L <
25 & S CHBAREE (1 PEDABIZINT 10 ALLR) £30ET 299, KBRS W T b5
DEBD b B IET N VGR Y (7072 b DTS 2435, BUIEHAD 28, FIE
BB E N D7D T, UK {RIITIENT DM, 7 6 T3] —
L1 X HIC) UMD BOREE Z30E Lice % 7RO BRI R U o iz iE e+ 2
YD EBZBALDDT, R KT DiTis, mih% —Eic$ 2 0U28 %, 8 R 7
WeipLbidinit 50 em (Jpiuiged i & IENLE, 7 &b bEERMAOKS 1/3) & LCEIL
72D TH D,
T RD HAERDMBRA Y, A, fesl, Bark Chipping @ 3ETR 5 Lic6 JIA LI
DFRDH: (TATMEY) &, FESEEAmONchE 100 & LTIU& T2 L, 8D
BTG D L 51T, #iE L, WELY 100 DDHiERLTWS, 77 o ichlits:
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B8R UNFEWRIIERIIFEEOILRK

Table 8. Comparison of gum y1e1d from Jezomatsu obtained by various chlppmg methods.

Japanese American Barl
Japanese Saw  |American | Standard Chi i(nO'
Chipping method Saw | Method. | Standard | Method. | 'PR'US"| French |Bark Band

pping me Method. | Treated | Method. | Treated it Method System

Untreated | with 509% Untreated |with 50% WII-Itth(S)Z%

H,SO, H.SO,
Number of trees 10 10 20 20 20 20 20
Average D. B. H. 53.2 44.8 47.0 51.0 49.0 49.0 49.0
(max.; min.), cm | (66; 32) | (60; 30) | (68; 30) | (68; 30) | (68; 30) | (68; 30) | (68; 30)
Average height of 23.7 21.7 21.6 24.0 22.9 23.0 22.2
trees (max.; min.), m| (28; 17) | (26; 17) | (28; 12) | (28; 18) | (28; 17) | (28; 17) | (28; 17)
Average volume of . -
wood, m3 2,716 1,766 2,062 2,457 2,242 2,266 2.241
. . . {June 22~July 27~{June 25~June 25~June 25~ June 24~June 25~
Period of turpentining y,, . o9 Aug. 27 Aug. 21 |Aug. 2! !Aug. 21 |Aug. 20 |Aug. 26
Number of chipping 8 3 8 g8 8 6 1
A"eragecﬁce"‘”dth’ 476 44.5 26.2 26.6 26.9 15.7 —
|
I
Total yield, g 1266.0 390.7 1822.0 2730.0 | 2384.0 ‘ 1158.0 1242.5
Yield per streak, g 15.8 39.1 11.4 17.1 | 14.9 9.7 62.1
Calculated yield on ‘ ‘ |
50cm. of face-width, g} 16.6 43.9 21.8 32.1 5 27.7 l 30.7 —_
« 131.3 193.4 . 160.8 _
Relative gum yield 100.0 ) (0. O) (147, 3) (122.7) | | 184.9

*) Relative gum yield from thlS group compared with the untreated group in the same
period was 206.9.

PRI D& L, 7 AAH S 8 HARITH I T 3HOUIc L DT b Wik R LT
, T I 3 1 2RREILA R O Mg ic LU 32 & 206.9 & & b, 2 4B ok
SN, FIORERENE (), MAasREehzh 131.3, 193.4 T3 b, Bark
Chipping & 1€0.8 T» %, REEBUERAFRREMRMMRICH LTH 30% Ok » 72
DIk, BIEROUHBACTRIGRE @RI LD 2 2 L &, FHEETRIRRO WA scrape ¥
Pole LCHSBDTH A5 B2 65, M, HKEREC L OTH LN SHHFE, BT
WF L CRAHCTET 5 & ClozS i ity SN SBEEAKE (, BIRDMNWTOMT T 2 2 & 1k#k
iV,

B MBRALELR 13, RN W THIBEO MR A AL LTwRIC b hhb b5 93% O
WcE R L, FRREOMBRITIZIEWH L TWS, L L L2 REESEERICIE~N S & #ik
RIE 47% WHER AT E LD, ORI, MERAMREOEINT L DT 5 CHnssil
#$2 %, Bark Chipping ®¥citid, FEREMAMKICK LT 60% ORI TH 278, K
FEEEEER IS LTk, WIKERIE 283% Micd v

RKIL7 7 v AP T D D05, AL 10~15 cm OIEMCIThiL, AKBRITEHW»
T b 2T D78, Yt LU D Ze ity 50 cm OYeiicilbi Lz &k, H7zh b 2o
¥ I L E SHRYMT O 7Dt & B2 5 T EMINRE 5. TOLIRRIMLINT S 1T b A
23 b F, REHMIMRICIEE T 2GR LTw 3, X7 7 v AT & 20k
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D FHIRICIERTEHET D 0, HOREIEET 2, L6 O REELIOSL R & ic#iddic X
DTHEEEN I D D &bt aht, bAEIIC BT IIRIGHRDBIE, MH, B hkEn
B AT, =V = VDIRFICK LTIZdlA Tk Eywuifn L 5 Td 2,

IR — T DB (B LARIK EFRT 202 S T, MICHWilEr 522w
725 Bark Chipping W—#kE biLoiLd) ITL2T14K D 2g oflirdon, 2D
i % 1 ADKENICE LCRFFC ARLIEE S TAGE, TOMRIE 248g LD, Rl
AT LT EDIRE 10 BHTIEL, KB E LTIt E B D, L Ladssfitb o
B T 6 TR 1 AR b DRI AEPE S I3 D HHINTIERTH R V2 2 L IER LRV

(9) EFCL2R2ENOER, Bk L2 HNOBE

Ak SR T AR T 20 HOT, Blisk w0 ® fHAOBOERIERLA
ey s . CRERSIERORTIC X )
Ptz & DR AEARASE J THOTY, BilED Table 9. Gum y1elqu ab;llty of mleldual tree.
Sha 11 EL I -ll‘.'»E Iz —_—— = ————
Bl , 2 ORHAD RS, RE, ’lzee% — | Gum ylleld (G) \sgceh R
T BN ED AT o TH#  No | em | (Whole season | S | G/
cm

L{RL D, TOTLRERZCDAXITLE 5 3 133.0 4 26 |50
STEL BB Tw2gETHS, T 7 % B0 | &7 LW
65 32 39.0 21 1.86

HARA D 5 5, ﬂﬁ?i'm’f'l'ﬁflfffjb')( SRk 91 36 194.5 24 8.10
T ZOT, ZOINEWILpicEi ek 0 % 14.0 2, 06
56 | 40 69.5 23 '3.02

ECHLT D, L L BEIIMAD Bk, | Av. o
W, UMIIOMOK2OREEF, BKD 5 | 2 | wo | 2 |ew
MEETIC £ DT b hwicEsb s EHz e 2 | 8.0 2 2%
80 44 31.0 23 { 1.35

L, 2D k5 EIERICE: G 2k BHITEY) 18 46 259.5 32 8.1
YT B, —EROWImhessor 2 10 %8.0 27 -1 3.94
26 48 80.5 27 2.98

IR T 208384 THD (ZELZD 68 50 65.5 29 12.26
By, I DO WA EIh IR L — - - Av. £.00
) ) 61 ' 58 86.0 \‘ 26 3.15
TERER—DHATHZ L ELEET D) 4 | 6 132.5 i 25 5.3
L7easDTHIMADBIIN & R & Fhu, 7 & e | 277.5 | 30 9.25
o B 46 | 64 72.0 |27 | 2,67
R=&M 4 (@) /i (cm) 35 . 66 . 83.5 27 ‘ 3.09

ORI LOTEWN, ok yoTHRE | B 156.0 &1 5.08
' ' Av. 4,74
T R BRI AR D ko0 — —

2bh5!Y,

FroFKIE, REPREEER ORWIINC 30 2 ERIEWSR & Wiilas 5L R ofiitd 2
B, ZTIRWbnRT &, ek 2BHUMBZIEFELVWLOTY, KITEOT R KRELY
ENBLN, ROMDOAED SD LD DL TREDINICK 10 HDERRLND, 2D
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FEDWUNERFEED 4n < BHRD AT 301 2 AN T B D B2 5L 528, BN L T
5, TOMIHANT (272 R) LHMOMERIIE, + b bETS, R, HF, Hao
Ko, HDKZ, S, BHIRBOME LUK S E L, Wifilk 2BIKIC D D54 BT
Wi, TALGIZHENIINT- & BE D SIHIC DV TIRBEIT B W T H L IR ThiL A,
PRI RERDMSINLT VWD L DIRITEA LB W,

B, AHORITEEN T S D MR, SEMNT 3L g)@} 95 THRINEDA S
BIREHATT 2 & W S W ATDON D ICEDO TV,

LILEDInE Bisehn b HALE, PRIBESARIED UGB E 1T 5 10240 TIE, 7o & 2 A3tBoknt
DFLEAFILTHOT S, ZOABMMSHRIANTE, FRAT BITL BRI LR LD
FubhdihuEhs hwv,

KICR EWRLDERE LONTH S &, 47 10 KITRT U, BfDIne & bicR b %
RIS BWEA ST, T b= =Y OAELOFIEL , BRI & DRlIC I
DOEBBHET 2 EMTHELNIDTH I, FRRIE 2D L0 HME LTiThH
WP DTRAEVWOT, %125 CEMARRETOTHMEAZVWEE2 TVD, L L
L2d & 5 BHER—IICIAET 2 & THUE, BOAR 2HH 5 OBIFOIRIUL, WAh
OHRICL Db DL, 2 o ICHAGA Y D OBIHEOH NG 5 bD &, ZIHOFREAW)
fiLoseeend.

HOR &ML BN A
Table 10. Gum yielding ability and tree-diameter.

D. B. H ! Average
Chipping method . cn'1 * of D. B. H., tree (Lased on the total yleld)
i cm ~ \throughout the season
— [
. | so~0 | 346 6 ' 3.33
AmerlcanUSroltta;x;;lgg Method. | 40~50 | 45.7 7 | 4.00
! 50~70 63.3 6 4.74
Japanese Saw Method. | 80~%0 40.5 4 1.91
Untreated 1 50~70 61.6 6 3.89
30~40 35.0 6 52%)
40~00 | 46.0 S ; 69%)
Bark Band System. | 50~60 56.0 5 : 58
I 60~70 65.0 4 75%)

*) Figures of R show the average gum flow per tree throughout the season.
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b o THIlFDE A TE 21 2,
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WhILT WD, Eia—T, SBHERITOR= Y~ ERISD ST DFLUC LiuZ, Pinus &
DN EOF L nIEEIEARILAT T L WILT D 5, 2720 =Y ~ Vo 7 v
¢ Vil AT LIz TR, AT 280 DRFICIE T n=Y , 7 v =2 LAIERILLE LA DD
Fre HE T~ VHUERIS HOMIIREHIC OWTIE, 4 HALSRIINF AR IR O R AE 1T B
b, Pinus J# & Picea |8 & DRHEEEHULDIERITOWTIZHTS 2 £ i3Ik A VA, FiEE
IEORIGC TN T 2 2 & b RWiIciigeE b5, 78 LEHFDBHIOEILT 2 kD H
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AL S L Z N 2D L B LD L2 B LD A, ZOEELE Y Lkt

(IR PRI, BB D23 B, R /NSRRI WS IR EDF RN < &
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Table 11. Gum yield from Jezomatsu turpentined with and without heat-treatment.

a Gum yield in a week after heat-treatment.

Chlppmg method

Namber of | Number of { poricq | Yield (50 cm of

T e tree | streak face-width), g
Amerran Standard Method. Untreated } 4 ! 9 June 6~ 7.2
| Aug. 28
American Standard Method. Treated | '
with HySOy4 : 4 i 9 4 14.7
Bark Chipping* 4 | 9 " 18.4
French Method 4 9 4 5.0
b Gum yield in the third month after heat-treatment.
Ameri T Aug. 1~ .
merican Standard Method. Untreated. 4 5 . 14.7
| Aug. 28 |
American Standard Method. Treated 4 ‘ 3 y ! 33.3
with HySO, ‘ . | .
Bark Chipping 4 : 3 ” [ 41.1
French Method 4 l 3 0 " | 9.6
c Gum yield from trees turpentined without heat-treatment.
American Standard Method. Untreated 20 3 i zﬂg 2?~ 33.2
American Standard Method. Treated 5 [ } ,
with HaSO; 2 3 ’ 0.0
Bark Chipping 0 | 3 ’ " 49.4
French Method 20 3 | Y 33.8
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Résumé

In connection with the oleoresin production, turpentining from Jezomatsu
(Picea jezoensis Carr.) by several methods was experimented. This species has
80 millions cubic meters of stock volume in Hokkaido, and therefore, it is supposed
that its value as a source of oleoresin in this country is very high. Nevertheless, in
the past, the turpentining from this species was studied only on a limited scale.

It is already known that the structure of wood tissues, e.g. number of resin
canals and their sizes, and also the chemical nature of the gum from Picea
species, are somewhat different from those of Pinus species. specially the
long duration of gum flow from Picea is striking in comparison with that of
Pinus.

Since about 1935, various methods have been studied to increase gum yields.
Among them, turpentining with chemical stimulants, first studied in Germany
and extensively developed in America, is remarkable. Thus the effect of sulfuric
acid treatment, decided as most effective for Pinus palusiris and P. caribaea
by American authors, was experimented on Jezomatsu in this test.

The methods employed in this turpentining experiment were as follows:

1) Japanese Saw Method,
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2) American Methods (Cup and Gutter System and Bark Chipping),
3) French Method, and
4) Bark Band System.

The location of experimental forest:

Tomakomai-district, southwestern part of Hokkaido (Fig. 1). The forest is
located at 140m above the sea-level, and consists of mixed stands of coniferous.
and deciduous trees.

Period of experiment :
About 80 days, from June to August, 1951.

Trees experimented :
Kuro-jezomatsu (Picea jezoensis Carr.), 200 in all. Diameter at the breast
height varies from 30 cm to 68 cm (Table 8).

METHODS APPLIED FOR TURPENTINING EXPERIMENT.
In the following six methods, each tree-group consisted of 20 trees.
1. Japanese Saw Method :

This turpentining method has been specifically developed in Japan since about
1921. Pine trees are streaked slantingly (about 45°) using a specially deviced
saw (1.1 mm thickness), so that gum flows along the slant and vertical streaks
to the cup. Chipping and weighing were conducted weekly.

After July 20, this group was divided into two groups, so that each group
had approximately equal potential yield, and one of them was treated with acid.

2. American Methods:
a. Standard Method (Cup and Gutter System) with no treatment:

Height and depth of streaks were 1.5 and 0.5 cm (into tho wood) respectively.
Chipped and weighed weekly.

b. Standard Method with sulfuric acid treatment:
Same as the above except for acid treatment.
c. Bark Chipping:
Height of streak was 1.5cm and chipped weekly. Treated with acid.
3. French Method :
~ Chipping was done weekly and the width of face 1I5cm. The top of the
face was arch-shaped, and each chipping was conducted on 1.5cm of unwound-
ed bark and the former 3~4 streaks were renewed in each chipping. Untreated.
4. Bark Band System :

Formerly this method was studied for the turpentining from Jezomatsu.

Barks were stripped off pararell to the tree axis 5cm wide and 1m long to

expose the woody part. Below the wound-face, cup and apron were attached.
Dipped monthly and scraped at the end of the season. This system is only

applicable for trees having long duration of gum exudation, such as Picea species.
Sulfuric acid treatment :

Concentration of sulfuric acid was 50% (by weight) in all cases, and about
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0.1 to 1.0cc. of the acid was sprayed on each streak. Acid was sprayed with
a spray gun which was made of glass (Fig. 2).

Tools:

See Fig. 2.

EXPERIMENTAL RESULTS.

1. The actual gum yields from Jezomatsu turpentined by the methods described
above are shown in Tables 1, 2, 3 and 4.

2. Gum yields were compared on the basis for 50 cm of each face-width.
As is shown in Table 8, the highest relative gum vyield from untreated trees
was found in the French Method (average yield per streak 30.9g), and next
came the American Method and the Japanese Saw Method. However, gum
'yields per streak were relatively small in all cases, e. g. 16.6g for the Japanese
Saw Method, and 21.8 g for the American Standard Method. That the latter was
309% higher than the former is supposed to be due to the scrape collection and
the exudation from transverse resin canals. '

3. The effect of culfuric acid was recognized in every case. The increase of
gum yield amounted to 1069 in the Japanese Saw Method, and 47% in the
American Standard Method and 22% in the Bark Chipping (Table 8). Relatively
small yield-increase in the latter two methods were perhaps caused by the too
emall amount of sulfuric acid which had been sprayed in the early time of
investigation (Table 7). Acid solution goes up along the inner bark of Jezomatsu
and reaches about 5cm above the freshly cut streak.

4. From the viewpoint of yield-labor relation, the Bark Band System is most
profitable. However, the gum obtained by this method often contains much
dust and chips and is also oxidized by the long exposure to the air. Moreover,
as the yield from a single tree is small, further improvements are necessary.

5. In hot season of the year (July and August), yield per streak will presu-
mably amount to about 90 grams for face-width of two-thirds of circumference.

6. How long the gum fiows after streaking is important in determining the
frequency of chipping. In Pinus species (P. densiflora and P. Thunbergii)
gum flow diminishes drastically in 2 or 3days. In case of Jezomatsu the gum‘
exudation continues much longer, even for several years. However, the gum
flow from Jezomatsu within 24 hours after streaking amounted to €0~709% of
the total yield accumulated in 10 days after chipping (Tables 5 and 6). The
initial large flow of gum after the streaking was prolonged by the acid
treatment (Table 6 and Fig. 3).

7. The volume of acid sprayed seems to have some effects on the gum yield.
For Jezomatsu 0.8~1.0cc. of 50% sulfuric acid per streak was found to be
adequate. Too small amount of the acid was less effective (Table 7).

8. Gum yielding ability, R, is represented as follows:

___Gum yield (g)
Face-width (cm) *
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R of individual tree differs exceedingly even among those with the same
diameter and in similar environmental conditions (Table 9). The maximum of
R is almost ten times greater than the minimum. The cause of this difference
is attributed to the physiological nature of the individual tree.

R increasges proportionally to the tree diameter (Table 10). Hence,the actual
gum yield doubly increaces with the diameter; the one factor is caused by the
increace of R and the other by the increase of face-width.

9. The most vigorous gum exudation from the streak of Jezomatsu occurs
in the part of cambium Ilayer, similar to that of Pinus species. Longitudinal
resin canals appear to play a far greater réle than the transverse recin canals.
The appearance of Picea-gum resembles much to that of Pinwus; the color is
bright yellow, and it has pinene-like odor and is sticky. However, the formation
of crystals of resin acids in the Picea-gum seems to be slower than in the Pinus-
gum.

Wounds that had been left for several years were covered with lumps of
oleoregin. In hot summer this lump becomes soft and falls down to the earth.

Ag the constituents of turpentine oil of Jezomatsu do not differ from those
of Pinus, the long duration of gum flow of Jezomatsu may be related to the
composition of resin acids or to the unsaponifiable matters of rosin.

10. Stimulation by heat {reatment was also tested, but it proved not effective
(Table 11 a, b, and c).

11. Climatic conditions, such as atmospheric temperature, humidity, rainfall,
soil temperature and sunshine, seem to affect the gum yields. Among them high
atmospheric temperature and frequent rainfalls are favorable for heavy gum
flow. These factors accelerate the assimilating actions of the tree and especially
high temperature decreases the viscosity of gum and brings about a high yield
(Fig. 4).

12. So far as the working techniques are concerned, the Bark Chipping was
the easiest, and the French Method most troublesome. The Japanese Saw Method
does not differ from the American Standard Method in working techniques and
in the operation time of turpentining. Acid treatment is easier in the American
methods than in the Japanese Saw Method.

13. Further results on the turpentining from Jezomatsu will be reported
before long.
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