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Makoto Are and Tokuo Yoxora: On the Turpentining from Akamatsu v
(Pinus densiflora Sies. et Zuce.). . Effect of Sulfuric ,Agi_d
Treatment on Yields of Pine Oleoresin.
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DT H O, Tz, MEEC L TITHILIIMBERNE $1F & A EFUAILE Dz, R
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L, Wi, SEROME BIR, Tk ~ 5, WHES ) R EORT VB ) ORI T & kRO,
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(1AOEHC T %), ARG ~ORE, SN, MEE OB, MBORITERIT &5
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T, OEEIONERE 1 mlAsE & 2, BRAAENC & 2 ARIFoRKa: 30% Ok, BMTIC
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DHEMBATELTIRMT DT &, FFAEDOT »~V LK L THMRSHITH BT LT
MEE 5K EDRDT, T2iT ybybiw\}u%&@ﬂ{fkfc FT B = 7T O THERALEC &
2 AKEI I3 ARG BR & 1072 DT &

AHBICEWTE, TV ieH T%b’f‘ﬁxkf‘l!@ WL, BRIRODFIE, AL, FRcikic
¥ B AL DOEAAN, G, AESkoRNE: & kEBETC Bark Chipping & o L&
L LTHRBR L7, A

AHBRDOEN T D, RO FE2 b EHRE & O RIS DR 40, i
Tl 2 DT &\ 72 78\ Fe MU FHARBERF I SRR MBI 1Y, & BT B W TlbEIc i
FEANT SV RO T, REBUTCH L O ERTIRKETH D,
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Bt SREREARIE L USSR

FEIPEART, IR PR AU G 92 MIED T < Y hk, K91~ 7 5 — vy
T, FRBAKY 200 A Z i L7e GE1ED.  ARBSLONIAT 2RI, Atic Tlllo
Hi, 'Pﬁltfﬁﬁﬂiki?‘éf‘c , VUBE & 2FHAR I ) Bhsi e TPHIC i 7e b 2 R LT, &7 7

~Vicgbit, Tiuck - Kofik
YT 5. AR 2 OHIBLOTR
mgichrdi L, MR Rr=vr
ERE AT T P AN 35
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FABRE DG L7z 27 426 J19)
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Fig.n1, Location of the experimental forest. FIE AR ILE DKRERNC L B),
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A SR AR RS B PR E SRR ARSI Bk

°C °C mm °C °C mm

6 H 21.1 10.8 181.0 8/ 28.2 16.4 163.7
7H 25.0 14.8 219.6 9/ 21.9 12.7 201.2

3 RBRAXOERE

SERWIRN D T H ~ Y (Pinus densiflora Stes. et Zvce.) ® 5%, JMEUIER 25 cm~60cm
D H D 200 Ak EOT, BIE, Meniiee, METRIEL, S LIcRmBALEML, HEEOT
el i 200 B B4T O, KiT, e 20em L b k5 1.5m [T & T oMK ¥ ki
L, THABREED /2D, 2B LRHROEG LI M, M, SZavzb o
2o W RICH ., S Wil % &8 5 W D EHERRI L 7.

4 R B F &

a. ABRIROZGE

AR 6 ORIFE N O ILEGR Y17 5 ik, O HMCISEE TENFIE Y K ki 38R
THZEAMOTIFETH 5, SRIOMBRIL, Rk, KEE, MERLORREE & OSSR
My Bic T 2 A0BNBY I T2 2 L X HME LTV S 05, T~ & SIS
GME, W (R, M, BOFEEE), ZOMBMEICERT 2 &5 2 6N 24 BRI
TR A—TH2 T L H ML T 5, L LEBOHACOVWT NS OifEM iz 2
LREFFAMFETS 2, mEAriLE, WIFOBRIRR LROMRIEDE T, FROAFBINT
DB AL L2 ABRECLSTH D, LN O TZOHMNEIET SiIcik, EE
CEVWTEAROME FERE NS, Thbb, —@ll, —eEofkgicin Thi—4MF
DTFICEHROEREOBIRBLFEZINEL, TOMENS, FHEOBIFEENIRSN—&AD
In CGREARE AV BERG 20T 5000, ERIT b e iR lEstBic i, Blic
EMORHMUE M —E T2 ECEMEE V2 bDORL VA, RO L S5 H£IHG, M
2 HROARBKD /N 2550, BT REFHASHC S WATISR & B2 WEMESE 2 i
%,

ARHRICEW TR, TNODOHREBIELT, KO L 5 hHERIC L D TREBORNEEZGE L,
Thbb, BRI LT, 6 A 1EANIcbRY, FigEk (End/MEo 13, kS
1.5cm, 5 HHUA) & 4 MswsEitiL, AMOBIFRIE Y BARD &icille LTaiE (13D
A 10 A) D ARGOBHEOAHNEEN—L A2 ERERS LD TH 3,

ARBROFTA L LTHEET 251 (15 15 OTHABREEY RTLH1XDO M TH 2,
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#1 £ ZFERAEONEERS, BEKOHE
Table 1, D. B. H., height and volume of wood of éach tree-group.

’ D. B. H. Helght of tree Volume of wood
G No. Chippis . :
roup %o ipping method Max. | Min. | Av. | Max.| Min. | Av. | Max.| Min.| Av.
. i (cm)| (cm)| (cm)| (m) | (m) | (m) | (md) | (m3) ! (m?)
T ‘Standard, untreated . 42 , 30 | 35.6 19 15 | 17.3 | 1.308 0.562{ 0.834
il | Treated with 50% H,SOy| 60 | 26 |36.21 16 10 13.7 1.950i 0.247 0.701
o] i !
i g " 44 8 3.0l 17 | 15 ‘ 16.1 | 1.092 0.381‘ 0.634
w g ” ;36 ' 80 131.6° 19 .12 | 16.2 1 0.801 0.439 0,599
V| Treated with 40% HySO4 40 | 26 - 31.4, 18 ' 14 16.7 0.915i 0.355 0.631
Vi, & ” ’ 38 | 26 ‘ 30.8 18 | 13 ‘ 16.2 ‘ 0.943i 0.408 0.579
w8 ” 38 | 26 130.8, 19 | 15 |16.9]0.943 0.409 0.613
i g | Treated with 30% H,SOy, 38 = 26 31.01 19 15 17.1 0.887 0.436 0.615
X8 " {48 | 26 34.4 20 15 | 17.7 | 1.203 0.490 0.778
X i ” | s0 | 30 35.8‘ 18 ‘ 13 16.4 1.576} o.541l 0.782
Xl ! Skip Treatment 42 | 28 |33.8 | 20 |15 ‘ 17.6 | 1.098 0.501‘ 0.742
Now o N o | I
XII x-ﬁ Treated with 40% H,SO.| 44 26 | 34.6 20 15 | 17.1 | 1.166| 0.518 0.752
ko
o
X fﬂ'g ” ” 50%. 48 | 26 | 33.4| 20 15 | 17.6 | 1.286| 0.464] 0.734
T ] i - e
XIV| g n50% 42 | 26 |32.6| 20 14 | 17.7 1.269 0.464 0.710
@4—3
Dj Eé’ Untreated j 46 | 26 |32.2| 18 14 16.3‘ 1.346 0.3551 0.668
Zﬁtﬂﬁi< - B HE prmr B
woalyy FPEE m g FPEC w g i'zﬁ“”ﬂ“
(paZ) my 2 (ot X¥5iE (pod) X+a2E
g g g g g g
I 1418 -9 VI 1439 +12 bl 1415 —12
II 1433 +6 VI 1434 +7 XI 1413 —14
I 1421 —6 VIl 1435 +8 XU 1414 —13
V1432 +5 IX 1433 +6 XTIV~ 1413 —14
V1434 +7 X 1425 -2 D 1426 —1
ZREOREEIEDAT 4 S OB IR ATHESER I =Tl v a8, ISy 2 st
1% LNTH %, HBARHOPLETTER, M, MY MEci Lz,

b. R

FhFRBRIC Lo bize 15 1 150 A 55, [ ~X #cid M, N, X1 B
Bark Chipping, XIV, D PECIRREMEEN Lic. KICHED LT DWW TIT DAL/ UMTEE, i
FRALEL D BE B 50 S TR A O 13, [ LUMHE T NTU A LR L T
7THHGA (72U, RIEOFAT 1~2 HFN a2 R T), 2728 LicHiROFRIEX
M OUTRTIT #5285 2 & il Lieo SREEE 1T O7eidBokic 3 W T, i L7z Scrape
R T BRI L TR Lz,

[ #lEk (Japanese Saw Method) (BEH{E), WY i< LZeas\v, 3 HIWM, Bk
e 1.5cm, MGALER,
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I~V #l#5rk, 50% #fifgasl, 1,0, V&ECU EEikzhzit 1.5, 3.0, 4.0cm,
V~WHE Sk, 40% wifgase, v, Mo sk ehveit 1.5, 3.0, 4.0cm,

VI~ X3 2468k, 30% simeasm, WL X, X o kmikehzin 1.5, 3.0, 4.0cm,

X8 Ak, WA 1M 50% BEEERLEE, GBI 1.5cm (Skip Treatment),

W # Bark Chipping®»sm0o, 4095 BfgaLEN, Gl ks 1.5cm (B 1),

X # Bark Chipping, 50% #ffiRsadsel, 51 ks 1.5 cm,

IV, D #: RE#:*® (American Cup and Gutter System) (FE 2), D G,
XIV 1% 50% #icfkas,

PERALE I, ML THEREEMEE Lol TR0 2 7 v -2 L, FhkicWTiRY)
frriE & LRk e Toketitk, e 7v—~ontBnrEd BT, MRS LD
DR FBICIEDO TN T 2, 1A 1RY 0 OBMFEN&IE 1cc 3% TH D, HEH:, Bark
Chipping % I LT T 573, BAREFNEIEL VRS TH 5, BRI D Ry F ke
FHRL TNz,

c. BRERR

BRI U 2ells, AR, HEEAHRRE —cilibNTw 2 b0 LA S h v, 2T
FBEHTHKR SN )Y D T= 7" O FTRICEE L,

SfE¥ks k0 Bark Chipping icffiflj L7z hack i, fifiL 485 Citf Lz bDTH 245,
RETHIHEANTVWE D LRI ARV,

JeEp: & Bark Chipping W Tk, FHEICHVD £ 55 7Y F /04L& LTHW
LNREVOT, §2MOMmE 7Y FROAIED (Gutter) ZH\wie, BBOA/NMTIUSLET, &
M TRGH L I 2 B h 23 ¢, MllRE ZRicidi< (2o
ORI+ 2RI AR 4o TRl DlF e & biT FiR: L
72)e  HIEHIRITILD O 2 1T EINOETE O THD %,

Ny —
= Wem~

zhuc & ORI RIE TR ORIER A L, 23 DHh S L

% 2 N s
SEESs L0 Bark Chipping e~ b H-5%& 5D,
L

; BERRALENH D A 7 v — (3 27 7 A 2 BIET-HT, = 4%k
Fig. 2, Gutter used in American

method and Bark Chipping. T (BT 3 8D,

5 & B & R

a.  BiFRIREE & Mokt

FURIFRIC L C 4T S AL 7ehiiR O IR IEE 50, 40, 30% @ 3EiTHDless, #53
KichLs & 5ic, 2WINicE 3 2 £BEEOGMT 1 M b ok, s #D O 476g T
XLT, 50% (I ~WHeDAE) 75 797g, 40% (V~W 0<F) 73 8152, 30% (Mi~X
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PEDEY) A 7728 &\ S HHERL, 0%MERAMNEIE E T Le 3 DA b #KAET,
ZHIUCH T 509 BERRALELIE, 309 BEAEIZI: bAIMAS L B h D72, THEKERICOL TR
&, O ERMEDHE 9% T (3% KEnd D LRBE2 RV

G FE & DR DHES L, —HIIT Vv 5 & EREEDORENE EEThAsH L <, 30% HifE
(2 THIBINE F A WMIA S 50 DS F, IIMEOMBAIETE, HIFIo
A (9 A BUCEDT, FRTEIRD LT 2 MIAED b7z, £DHEMNIZ OV T —
BT X ITSE HISR A\ A3, B A B OO IE 2 7 BN I3 AT T O 0D 725\ R A SR IR DI 1 2 1
AL D23, —BEIMNEIMORILIT L D TAREEAKT T2 &, MiltEORIZ L LA
AR % DA AL E Ve T %7 30% FAEORRIZIENIASERD 720, SHINICIIK
BIE D0, BHROIFES Lt 0T L C kA<, MEERNORE L & bic, 2Tl
BB EHFT 2D LELHE2HILD,

b. Ik &M
COMTHEICTERALEL £ R & T Ledity, < OMERIFRAT RS X ORI O PR~ BT T %
Wik, TCIc K. W, Doruax [GE 48048 b Tw3 & 2 HTH D, HEHHID
BENE, MBS, FHORRIE ORI 5\ TH L, 2 OAM I IcHE ¥ BHTIE,
TN & 0SB ORI &, ARETH & DIOHIMEY Fe L, B R By Me 52 50
BT, YT & DTHIN S A7 il & T T~ & B AT, T DRIMHT X DT L2l
Bici g b, BHROBINGIC V17 L AWRILERC DTS 5, L LIRAIEZ & 2 T8
ATk, TDLSABRMSLLEVETFI T LBMIGNENIDEHLOEND, LizhiDT
KA 3o BB kRO WMinG, B E A LT 2 MR NT-TH 5,

Wi2#id, YRS EKWFEOEBEr R L2 bOT, W 1.5cm Olkiy 100 &5 iut,
3.0cm DHfAs 1185 TYATH D, 4.0em 49 TICEOTO S, ORI, Tl
30, 40, 50% DZEHDFHMTH 243, F—EC OWTELE, Y IES0EwEE, Sk
WEERDMINLD D, 7 FEHERIRIE 5025 DUICEE, IR 2.0 cm Atk bILIk AT

%2 R GLEEIE SRPEDTHLE) FERALEN D L5553 DY) b 7 AL BE DB & D
Table 2, Relation between gum yield and
distance between streaks in Japanese Saw ELLaOANERS BVENEE L THD
B 7&tho:l tfated w1th sulfuric acid. L, AEALENT 3 [ I 2 W Tk, B
Averaoe gum yleld per
Concentration streak ZHIEL TR OO M b , Buchino®m
of HpSOy4 Dlstance between streaks e et ods s 1 e
‘ 1.5em | 3.0cm | 4.0cm  C BSIRASIHRT LT B 72 1T < DB AL
50% 719g L 905g | 768y TR ADEEZLNDA, BEEALED B A
409 : ; 826 874 B R "
30% ‘ o s | e & HUEROMEEE, VEMMIDERDTD
B Average | 712 ‘ 844 | 830 iz, [M&EL7HHISORASAL, Zhb AU
‘ 118.5 ' 116.6

Relatlve gu@ y1eld 100.0 W & 7 2T ]‘ru M E AR FIUE
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BEoNRbDEE2BND, LnL7HEU L2 zofREOAAITHDOTIE, W EkEds L
Z3.0emHFCL(, 2HICZOFSESHROBMEIC L DT2.0~2.5cm RECHI IR
bOETHRIENSG,

Y FEr RT3 &k, RIFORO T EH SR 2 482 W L, FHEmMcdirzg LY
VR 2T, BEXKBRICTONL TV 2 EERIEIE lom TH 2556, BABIC L >
Tk 2cm BECHINL TS, MIFICEENE &£ 2@t 8EIN50T, Filicyg
MT2HOEHIICHITEA EFHNREVT LICED

C. BEFLERORR L F DR

PTG DI 4O TUMH M T T 250, #illT z% URASHINT 22 &1k, T~
VNERIEIC = Y =Y DFIFD CE 0 THLhCHEDOENTVWE LT A TH 2, 4lilzh
Y, EERIEORISESDET A= CDO0T, 7~9 )] OLEMEEINT bz O THET
CHB LT ORDTH 253, O, MR, 3 HHUANC & 25806k 28 [,  #ifiRase,
7 HEOHT & almo e zhuEi 11 BoU 247 okib0, #3RcH 2 ml, 4L
OGS 1 112 D OBk I W FIL b IELINC IL~TAE {, FOMIKRG 41~90% TH S
(Skip ALENF IR { Do ALEPEDIPK AT 2 UNSMWIOICEIC £ 5 D TAVWE &iF, G
o, SAHEYMS (1#0) &, M@, 7 0B oXEzZE (DI &8RER—ONR T 52
TOVZEBLWENTH S,

3 b ICKkE S L v° Bark Chipping 123\ T b, MERALIIEOMALIEC S 3 2 HMRIE
40~80% T (H543), WEAIAT 7 =Y OIFFE, ZOKRN T EOTHYTH DT &
DR 6 AL72,

MR U2 LEass, Sxow® [CAS Longleaf pine  (Bfifieiiafs 60%) 3 Lt Slash pine:
(I140%) THIFUNT LuE, M, FEEOMF ol 100 & L4, A, [y
ORI ASAKT 120 & 2OTEH D, WA 1 ERY b OFKRIZ 140% Lk D, FEHLEOH
JUTHEOT W 28, TAUZIHGRME, BIEE, UM, MRRIREEEO RN L TV S b o>
EHILD

SGL - FRALER D) YAk b BEASICEDAL D DIk, MBULHIGOTERT, % O %M —Hen L
L, Bl L nd (3B, MMPHLTE 1 ~2 FFOIEAKE WO —5k
BIRT, cDHOKROEILE, [IREWEEIRATENTOZLR ST L OTELZND bO
EHBIND. :

T2 3 BARRALAL & ALY SIS, dnnfif 7z 2RI & 72 £ DT RRE EF D hT D
VT, kLD e BE BIMSIE V., BT S ICHRILENS, WHTR 24 BENLIAIC PN
HHDIKRE b7e s T & MMT, BHIF T E 2 WIN & b AT Lo & DRtz I tkiee
L5224 L7eDTH S,
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USRS L 7eBiliAs, & DB 23 lnfif 7z 2 8% BUT THc2nTid, 4% 3
O ICALIRD AR R P HIKOZBILE EXPWE L5 2 THRFNES b RV, ST, AL
CRFBETORILBH 6D, Thabb, MERERONEE ¥ 523 72 NESROY MIZRR AT, %
ZeAROEH L T B R E R e ZE{LT 2 (Bark Chipping TO#%0), MEIOENE,
Grnb Eh~ 2em T, =Y~ &) @85 ORREEAS L Ry Diz, REFROZE (g K
DHTILE D, FHENIEBEEH TV AN,

R A DHRICT LT HE2 2B LT A, G. Sxow™ [ClE, O8I ko7iEs
DEHEI TN A A I ST\ B4, WIS % (E & 2 Loel BT b, KA
RERELZVEFHHLTVS, ZOHRT 2=V ICOWT LT shicanhEEbhvy
TETHSD

R B33 6 AL 7 IR T ST U T 7 238 % BT T hsic DWW Tl H TR T, 5248
Hic i 2O LERIT £ 57 v e v ilrd it D&RAL, SRR, mplifi, Ahifk Eo
WEEFTNDOOB DA, TORPRBEOWKCHEL T L LT 5.

d. HWIREMF RT3 BIED Wk ®lL'BL ’ ‘

4) #ikk 1 ot FICIRES) IZAESRDF M’?}‘;EK"UJH'T“ TD5% Iikﬁ®$ﬁ4ﬂ%ﬂf513 HH
GIFIC & BBUESIRICHRIE I BT DAL T 1 5 SEHED ik CAABRIC B B MK TH 2, |
~YI PeZ T ~T 7 B HUM COMTIN +J>ZEJZI9 ) T, zHUTENENR 20, 40, 50%
ﬁ‘ﬁ*mwﬁmz& TLdD, iRk LT kdk 1.5, 3.0, 4.0cm D 3FEX £OTH 3, [

53 R PIREES X UL BICT b AERE T O SRR

Table 3, Gum yields from tree-groups turpentined by Japanese Saw Method with different

sulfuric acid concentrations and different distances between streaks.

GroupiConcentration Eé:i?:(:: Frequency Number Turpentining Nungber T(;E;l gilgllé Relsltli]ve
No. l of HaSOy4 strea‘zs lof chipping of trees period streaks 3§er d ‘ Stpe:r ygl eld
S 3 ‘ reak | ]

T “ Untreated | ::n; ‘every 3days 10 July 7~Oct. 6 28 ‘13,gS29‘ 4g76 100.0
I f 50% HpSO4 | 1.5 | Weekly 10 July9~Sept.2s 11 x7'904 719 151.1
L ” 3.0 ” 10 v~ 11 9,959 905  190.1
v 4 1 4.0 | ” ' 10 oo~ 7 11 | 8,445 768 161.3
» \ . ,\ ‘ | Av.797 1674
v 409% HySO4 1.5 ” 10 July9~Sept.29 11 8,193 745 156.5
VI " 30 o o~ 119,082 826 173.5
I " 4.0 " 10 "o~ 11 9,615 874 183.6

| ’ ‘ IAv. 815 171.2

W | 30% H,SO, | 15 p o July l%zpt. ‘301 7,876 671 141.0
X ” 3.0 4 10 "o~ 11 8,813 801 168.3
X % 40 oo w0 o~ 19,286 84 177.3
: 2 2

" % HyS04 | s | , | 10 luly 15~ . Av. 772 1i2._
. y 13~Oct. 1 11 16,721 611 128.4

Skip treatment
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O

1210 /\ | /J/
1000 / x\ -Treated with 50% HaS04 / -
) / / \———Treated w:h_“if fism / -
N A
A 7

=
™
=

Gum yleld per streak in grams
L~
g
=
D

N
8

200
— Group I
Oo0—o0 I
[ " x——x % W
0 1 i , PR - R . \ 1y
Avg Sept.1 Cct.1

clapsed time in weeks
I ML X URUUEIE O ERTRIE OFMHIEr (S
Fig. 3, Seasonal trend of gum yield from treated and untreated groups
(Japanese Saw Method).

KiX7T~9HiLhizsH 100 Aitlic & 1 2 AR SENcR &, BT 1 1924 b O e Fall ot
ZOURERLTVS, [BLMET~NTT7 HHOHCH 206, coblilics s FREIERRLEIE S
ti'nrﬁ@ 28 WICE LA T ~T 11 WCo5, 72 LNEE (Skip) o AEHnlic A%

v LI 1 TR L 72 0DT, ALERG ], SRALEL S DG 24T 0% b DTH 2, mroff
W U7epiikiit e 50%, Wi kesik 1.5cm Td 3,

O IRED Tt 100 & LT, HWMOKRREILET S &, D#E (50% wifk, Wk
3.0cm) A3190.1 TIEDMIR L, TAUTKWTVIHE (40% Fifg, 4.0 cm) @ 183.6,

X#% (30% #iifik, 4.0cm) @ 177.3, VI B (40% #ifig, 3.0cm) » 177.3 DIETH %, T
TNk ST, uﬁ&r*k°tzxmj;‘:zw%:jwﬁﬁu!ﬁ%%ﬁm WZ EMZZIREVWTHHLILD, &

DOV THT Y, Y REDK b 4w 1.5cm DEAUE LWk F5: LTWw 2, Skip
B CRURRAIED 5 BICROFALE, BFEIEEE 30%, Ul 1.5cm @ VIl #£0 141.0 ©
&7z,

FUT N BRD Skip 1R 128.4 T, MRS UV EEESELL TS 1kt~ T, %
DHBRIGK 12 TH 5, ZOHfilE, NMOLIIEEAH 12 TH 22 & EALHAL, M
HINH B THIUE, HPER S E AT 2, L o THET0E, My 1 85
b LT ERIFORKMICTEBSATINCEN Lave & &k 2,

EERAIGOD 110034 b A siichnid, KO [ fi2: 4768 T (144D 47.6g), T O
ZRABARDEM, Wi, UHHEEIA & ChA D CITIFREEOMR L H 2 5D, ZhictL
Dt 905, WIHHE 8748 LW S HIERLT WD, 273 FiIICE T I I, [ #Ens
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# 4 3 KkEkIs X U Bark Chipping o 4iMEILEE
Table 4, Gum yields {rom tree-groups chxppe:l by American Method and Bark Chipping.

7‘ - T 1 777‘ 1 ;m Relative Relative
: Total vield to| .|
Group Frequency| Number Turpentmmg Number gum vield the yield Yl“lq to
|Chipping method of of trees period yield per per the yield
} chipping streaks streak streak of of
l g g |Group I Group_]i
(American ‘ | ‘ ; ! ‘
\ Method | | | | |
D Untreated " Weekly | 10 Uuly 7~0Oct. 6L 13 ‘ 6,974} 112.6 100.0
\Treated with ) ~ ,
X1v 50% H,SO4 4 ! 10 July15~Oct.15 11 ‘10,578; 962 | 202.1 | 179.5
\¢(Bark Chipping)| r | | | | [
Treated with R ! ‘ A Or i [ |
X ‘ 0%, stOAq Weekly ‘ 10 July 13~0Oct. l‘ 11 9,061; 824  173.1 153.0
X' s50% | 10 ‘ no~ 7 | a1 84210 766 } 1609, 142.9

! )
| i L

13kg T I#DO# 10kg LIL~KRFEDDH DA, TAULIUI KO ZTH DT, AREEOH)
Y 1 AL C6 HET T &icd b, BIEMRES OHRE/ROND O &HENEN
%, '
n) KEHE L0 Bark Chipping: REHROMAI (D #5), 50% bifkast XIV #,
Bark Chipping 40%, 50% #ffRALBl (XU, XI #5) @ 4 #EEFHHED £ & [ —0 HETH
WO EFTOTH 2 E (432, [T 2RI, Ma (7 BRI © D B
112.6 T, ziLiT 50% WRRTAE Lz XIV FECIE 202.1 & 102% Ok L7, Bark
Chipping Tix, 50% X b & 40% w0 LsscRysE <, #iEo 160.9 o LgHR
173.1 TH 5. KEY, Thbb Cup and Gutter HEAFNERICILNTHFEDEWE &1,
TTIR= Y=V IREWTHbIT &T, KAFBIFHD & OB AR 230 Lo 25
tBEzbd, =Y =V TR, TORROWMNAK 20% TRAFER, TH=Y T 12% T
HD7z,

VR4 ESRWFNLLH) 1.5cm T, 2T LiC L DOTHWIE 2 6 IR D R
FAdiTRENn S,

EHiE L or Bark Chipping &RV#ETIL, O HRIcKE R#ERHZOT, SHITKRE

HOFGHE LS &, KEHED 50% BERABy (X 5D 13#y 80% ok, Bark Chipping
D 40% FEEAE (M #) 13 53%, 50% wipasn (I 19 13 43% OHPKT, SRERM:s
Bark Chipping iICff2oTw3%, ZZic XIV A8 D BT LT 80% OMYE R LT LI,
FhRicE 3D 1, Thabb XV BEERMmRELE (50%), UIkrs (1.5cm) &ML (T 20
DI IR T 2804kt 51% THOLDICILR LTHD TEWiiE Bbi i
bR\, THUESREEARRRRIC LT, OMNEOIER, MEABAERIT DL
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HTHDDH IRV,

JEic 311 % Slash pine ¥ L 78 Longleaf pine Of5H.ClE, Bark Chipping 13 f:ERE
DIEAMITH L 130~140% (WA 14 D) Ok E A2 TE DY, Trh=vOfifrh
I~ D LEHITI FINC R L7eDTH 278, WEEOIFRMIC & 5 Dby, Sk fEEEE
k2 bDh, EHICHREDRHUEET D LELLND,

e, ALEIE X USSRALTI DI F ol 08I R R FI B DA e G ST DI ZE 1)

GRS T 2 BEDALPIC L D TR ARHAT 22 L3 T TIPS hic 2N/HETH
245, TO XS5 EBINEOKAAS, BBk 2IFMRHY 7 EOTAEFZ LD TH D

CRMB T, AP Lleid & AL D BA & T O\ TEAPER S F BRI 2RO & & e
L7c, Thbb N #E (Skip) ico%, 8] 12 HictMf, MEEITEZ LcBHnb0 17
H%T, 25618 18 HOMMAMUMDZN 56 22 12T, Al 24 il & ICZHTH
B AR O B FEF DI LS, Z ORI 4 o REiific 2 52, Mamic s
W TR U 24 RN 2 BB 72 DIBR IR 1R & A SRR B AT 2 IR L, O L7240 24
BRI OB LRI & & bic, BIfTR5 1 A g CBlipsile L, SEbikin g xon
T 2. TDFULE 10 ADHD FREHD LLiE

THOT, HHDOBBIC DWW THIE, MEAL g;::

HTHOTH3~4 M HICES b RLHEFD i"ﬁw- Sl oot
BIEHRITOD V0 Vb2, Wil 2415 27

LT % 3 2 B A8, MBALEINC M~ TR j;m ireated

R DBIRIE, = Y DBA & AWICH ‘51:;

ERIC LTV, [ - .

2 3 4
Elapsed time in days

FHRMMIT X 22 RO, E‘fcﬁﬁu Ve .
D% DI ONT BT B, 7 54 E TR X O OB H R b
" Fig. 4, Accumulative daily gum yield from

NoRFVFILBLLED & 5 B2 kic treated and untreated trees.
RT3 DOTH %,

GUFRIC 3510 2 AR OB HIRRRE F Bl , S2)910Y, IR, (UIRRIe®, T. A. Lierenp
KO OFFICASIHAE LTV 523, ZO HEEHEE, RE, iKic LoTHERB Y, —Hlicw s
Z LR HERER W, Lwmveon ICC L4UE, F|EHMICEME, &, K, LONICEH HEAHAT
2, 4 TR INTcAEINE, SEHEAIT B~ Y T O TR DA Lz 8 Hicillse L7z
HBOTHDOT, MM, ML & b RERE 11 %03 LD { B DT D,

f. B & oA I

T, ThROLUNGEIEEC LTHOXIICUMTT2 2 TOHKIE, ERIFONE:
LHNOBREUSET 2WFTH 205, RIFEI LB TIHTH S, G, RUCET 2
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B, JTILIROETNT T i@t ERIFEMOR 50% L Tw3, 2R L 285 T
13, TEROABROFGUL L SEHDEED B 3 H HUM 238k bHF & B A 3T W 3930300
AL LMD By 2 WBUF i34, U145 118024 b OB 23l LTy i osidk k&
ZeL, S EY AL ES ML T 110 ) OIRIZIE & A ESTIEF, LA 1AY
b DAEHRIFR A AT 2 E 5 2,

LIIDRBRDEHUD S 5 T S IALED D BHE 7 H HET, T BECK LI 2 o by
YEOH, £D 1Y b DARIGEK AT | L bitf"ln]%f B DRI T, EAHEOYE 3
AU EDHRFFEAIFDIKRICIZIZ LA EHELEVW LD EH 2 2T &0k 2, LhLahn
AP DB I R if B B Y BT T 0T DWW TR AR S S L Twia v

Gl ERITOMT 5 2 Lic k0T, BifolisEErsh, L/Tcybi/Jf-Um‘lEii%t

FEALTh, RIEHOMABOEEIT L IERT TS b nWiBEsEoN s T &,
TTic A G. Snow I LRI SIS HITRO TWD L 2 HTH 5, Longleaf pine,
Slash pine X $ % Svow ORI L, ko 7 H UM U Rc@EEL T, 1
512 ) OYHHIER A 100% DL EICRATWS, L Lassh, YHEENEERES) 7H &
LT, ZALCHEMAEL L 7, B4 1 M2 b o iz KT+ 2, 2oz &
Svow, MK L b, BHLCHOTWIHEETH 2, o, EHRDTAmE, Z0EED

W TN X B I, BAEBEDEORIFR LA Lo 265 E A2 L vwbil s, T aic
Bl D4 & SERIALIN D RN DAL, PHAATAE T 285 &N EHME ¢ 20TEAC,
YUHT L O TERHT 2IRAEE L, BIAMEIET 20 LB CT LD VD ERLZDTD
%o '

FRERGIOHBRICE VT, WY 57 A L8 72D B0 E 5ir B LT
LLEBDTH D, BoNAHRCLLR L ST, TH~Yick L THEROTEY 3 A %
HHCIEET % & 21T X DT, Sxow A7 Ha 14 HICIEE Led & (3 1€ R EA B 1L
72e

EEUAE L RBOMIC DOV T, 26 EHIARRE 2O THOED AT e T 24
ERHZ DD EEZ D,

g FHE OB

AERIFOBHED, KRREFMCLOTRWICELAENZ T LETTICE DAL T
b, JHCKREMENRRZOPTLHELVWAFTH 2, HHEOEMRIFKE Y FELEDT

HEC I L TH 2 & (553K, MAUMOEMERTH % [ i, G RIE Lk 6 it~
T7 HIZH 51% OMRITINE Bichs, 8 HIKiZeRoWRagDOT 32% DK THH, 9
A ADTIFES DRI Lic, 7 HIT~T 8 ADIKFEA KD LieDlk, T ok
ERLENDDOIHNL T2 L b s, ZOMRIFIERT O\ T il
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Table 5, Comparative monthly gum vyields from treated and untreated tree-groups (10 trees each) turpentined by various chipping methods.

N Dlstance between

Gum yleld per streak

Relatwe gum yxeld

1 Japﬁ/}‘;s}fodsaw l{ Untreated 1.5 355 | 539 ‘ 468 I 473 | 100.0 | 151.8 131.8 | 184.0 1 100.0 | 1100.0 | 100.0
I " 50% HaSOs " 358 756 728 688 | 100.0 | 211.2 703— 4| 192.2| 140.3| 170.3| 145.7
o " " 3 3.0 355 913 i 828 977 | 100.0 | 257.2 233:.5 275.2 | 169.6 | 193.5| 206.6
W | " " ) 4.0 358 908 ' 675 756 | 100.0 | 253.6| 188.5| 211.2| 168.6 | 157.7 | 159.8
v ‘ ” { 409%, HaSO4 } 1.5 359 816 711 726 100.0 | 227.3 198.1 202.2 151.4 166. 1 153.5

' 7z | " | 3.0 360 846 i 809 828 | 100.0 | 235.0| 227.5| 230.0 |1157.0 | 189.0 | 175.1
VI ” I ” { 4.0 359 829 ‘ 901 881 | 100.0 | 230.9| 251.3| 245.4| 153.8 | 210.5| 186.3
Wit I‘ ” )I 30% HySO, \ 1.5 359 670 ‘ 653 ! 689 100.0 186.6 182.0 191.9 124.3 152.6 145.9
X " ‘ " i 3.0 358 704 | 807 | 869 | 100.0| 196.6| 225.4| 242.7 | 130.6 | 188.6| 183.7
X ” f " ! 4.0 356 773 | 860 882 | 100.0 | 217.1| 241.9| 247.8 | 143.4| 201.2 | 186.5
X7 (Skip) 50% H,SO, i 1.5 354 713 | 508 j 520 | 100.0 | 201.4| 154.8 | 146.9| 132.3| 118.7 | 109.9
XI ‘ Bark Chipping | 40% H;SO, ' 1.5 353 | 1162 440 | 1001 | 100.0 | 329.2 | 124.6| 283.6| 215.6 | 102.8| 211.6
o ” L5096 4 " 354 | 1095 565 693 | 100.0 | 3809.3 | 159.6 | 195.8 | 203.2| 132.0| 146.7

1 Aﬁ:{éﬁg" | " " E " 353 | 1361 705 899 | 100.0 | 385.6 | 199.7 | 254.7 | 252.5| 164.7 | 190.1
D 1‘ ” Untreated ] ” 357 398 587 554 100.0 | 111.5| 164.4 | 155.2 73.8 137.1 117.1

* Average yields per streak from the results of preliminary test (4 streaks in June).
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7 b v RIS (55 1H) (AT - BEE) — 37 —
N 2h3, MHPHC I W TIEMTRIREORWIZ E, T EEOKREWITEE, 8 itk 20
WeDFLEEAE , 52 9 JTiIc s 3 2 EOHIAITAE W,

WAL O E X H T RIILT b L TH 2 E GfF53), Fl#Ek (Skip k<) T
27 HCidisdl 24% (W 39, ded 70% (N #0 oHpkE RrL, 81k 53% (M #H)~
110% (\1 #6), 9 Ak 46% C1#E, W #)~107% (I # T, 7~9/D5 % 8 A
RICEWTATD 2, 50% Witk S 1, V BEEMOFELRY, 9 NCEOTHH
KRAHE S Bh DT

Y FEOHERIC L 28R, 50% MR TIEAE)T &L S 4.0cm O I bHE<,
T OMT IR —HUT T EE DK E 71F EHRBE .,

efE#:, Bark Chipping i&, AUBPHAGD 7 AICiZWFiL b3 LWIRKREIR Liehs, %18
AL, 9HCRNERE L. 05 BRER, 50% s IV #359
I, &7 & b IR WHRRCR ¥ R L 7z,

PR THROD 22 &k, 8 Hiz—Hic &GOk 2s, Bk 711, 9 Ak~
TAHAVIT b hhb b F, AT T KR FENHOH D&, 8 HIETRIL THERaE <, ABD
WHRE LA DS TVWEZ ETH 2, TOMMIE, SREOHERLENIC IS » TRHCIHET
HY, BT 2BAROBINO/NEHELDEE, WHOHERKEVWT L LiieBE2 2L,
FRAEE, FEIgIT b, RO S b, BHADOLVWEECHRBFHE LW D LELLN
%,

h.  Hflg DYk

AR DPERITEIEE, IRIGEO T & O THME I L WSS 2%, FREOHE Lz
LT AHITL D& Pinusn & Picea [ ORIRIE, YHIURICET Le b D TRV FIL HIKHA
TiFU 7B, WMRIREIET S 2%, TOHICHENAHI LT 23PEE Pinus D588k
DTWVD, %/ Abies ORI MEMEREEL, —F Larix IBOWFEX, Thb &
ZCOOMBE B LTHSR BT, MO Y R v,

Lozl Pinus JBICIBT 27 2~V ICDO0Th, £ &gzl L T 240150
MREEELTHD L, VoM BIF R T2 b0ERINKD, ThbLERIED
WHEE GHiATHIDIRTE) &AL TH 3,

AT 35 W TR OMAERIN & 7 < 2t i O 7B il A5 S OFT AR L % 243,
BT BEEER T OEEOLHIC & O TABIEDMBIMRICI R 5 5. T4b bfkic
L O TR —CIREHIRIT I T 2 ZE P TORIES, Fr FeORREELTV2HD L, &
HOERNGRAKA—BLE B OTRIFI LTV 2 b D EA3D %, RIGASEE, BrERRASITHD
Lo, BARTICOPRIELEL 3¢5, 20 % 5 EHEITOERIEBICHIEDOA E 2
DHC LD b DD, T EHAHOMEE, HiHy Liziiho RABIRE & BPELTL 2050
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LTAHPLHTRE V. ERIFICILG LB IULIED#ERE, ZDEE & b ITRBO MK E
TR %,

ST TICHRO B B T &k, BRERAEIAS Z OFIHTHIE FLET 2 dEas S TLTH
2, ThHb B —OBEOBRCER 4 DmaH LT, To—F% 50% MELTAE L7
LT A, 3HBICEZ#INCIIDRERITG, MO ZilRARic FERN ST L Twze
T bbb T, BRI EE & T Lahis 6B LicEmIFic it & A ERThOFT AR
HHNEHDR. TOREREZMBHCK T 2B O, AP L OTHEEENL TV, T
IERRERALEE D W DOARE i 2 — DDk & 7 25 btz v,

ARG T T AT EIEEE D £ T H 243, TONTHOMES, M, LERNRIOR
FIREL, MRDBEH N EDBERIE, 4RI L LEET 3, Thb DMHEFRIRES
ERIR OISR, % OBULERNIER L HHEREERND 2 bD L HE2L 6N D4, TRHLDEITD
WTRABIE LA LS MC 2T WAWDTH 5, TSI LTI A FRABRIITS 3.,

KICHERRIFOERURIT & DTERD D, FENEYSEOTH 2, FIERERITIEZLEPIC
BT HIE MITHESE ERYINSE D A3, PRI OMl#H L P C i e a, 2
7 v v vl Otk Mg LT T S WIBRIC £ OZERAGHD S 4L 5, FITSRERIE T Bl
57 v € O EOTRBEASEE TRV,

Lo BARBHEL (Z2@BHIN) ORI ERERA DR Y

B fe & 2 e DEF LTV 8, gk, M5, LoMhoREHErREHliLlTtws
BETY, OB EFLVHEODH L LIZTTRIESCHOOLNL TV IHEINT D 273,
AR D RPN T T JE P 2 B 2 LT 2, BROBIICET220 L9k
RzE L, BERALEL DR & DT IE £ 7e— 2 DEREET 2, Tb BT TIC A.G. Sxow
K9 ATV S & 5T, MAB OB IR AR O/lE L BT 28Nk, BHiEoLw
BT LEN TR & 23R v, T H =V ICOWT A L & iERiHIREs
oo H6KaBZOBMERT bOT, 50% BEEALI R L7z kBok 30 4 (I, 0, T &
COWT 6 HINCAT O PhiABR  Fhifsk, MEALB, 4540 offHicdbv <ot 1 E

L) OFHBMEORINS 2k 3 PHTHF, 7~9)ichbieDT 50% ML 13 &

S

6 Fa  BERBHEOKLHEBLEOE

Table 6 a, Gum yield from trees of different initial yield with sulfuric acid treatment.

Initial yield Gum yield Nuxonfber Relative gum yield
(4 streaks in June) Treated with Treated swith
rees
Untreated 500 H,90, | € Untreated 50% HpSO4
g g g
Low: 0~30 ! 20.9 - : 58.9 14 100 ' 281
Average: 30~60 41.0 ‘ 82.3 12 100 201

High: over 60 71.3 \ 1202, 4 100 ; 169
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B 6 Eb BIRBH A DR/ & BiRALEL D73 5R
Table 6 b. Gum yield from trees of different initial gum yielding capacities

with sulfuric acid treatment.

Initial gum yielding Gum Yiggesfir dtlhcm of Number Relative gum yield
capacity. Yield per § * e
-~ Treated with [of trees Treated with
lem of face-width Untreated 509 H,SO, Untreated 50% H,SO,
g g g
Low: 0~0.75 0.49 1.60 8 100 327
Average: 0.76~1.00 1.09 | 2.52 17 100 239
High: over 1.01 1.91 3.44 5 ; 100 180

z L7284 1 |2 B Zliié-ﬂiﬁiﬁil‘tfi LT3, AECH2W, HkmoiEsorkd
DRFED D7 b DITIERT, FFRAEIT X MR KE <, 5RO 281 ICH L THRER 169
THDrz,

T OFERE, AR R L IR L 7 SEER DI IT D\ THIR L7e b DT H 243, O
MEBRE N E S b T EEbN2 lem 34D OBRHIC OWTHIE Ly, shedl
A—OHfZRLT20TES (f6HKD).

FEHVLINCT L 2 ARG O T, Fhkiks X oER:, Bark Chipping 12w TitBy
T oW, KFT BV A r LTIER 27 45 6 F~10 Hich7z b, FHIEHKEHO
B CIRIE B R AT D7 U H AT T 5 L RO TH S

1 FHBIEIC X 20E50MIEE (R, 3 A EOA) FRIRK & LT, SHEEmmam,
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Explanation of Photographs.

Photo. 1, Appearance of bark chipped face. The face is colored reddish.

Photo. 2, Face chipped by Cup and Gutter System (Usual American Method).

Photo. 3, Spraying the acid on the freshly cut -streaks with glass-sprayer.

Photo. 4, Left streaks were treated with acid and right streaks were not. treated. Gums in

the left cup produced white crystalline mass much slower than those. in the right cup.

Résumé

The use of chemical stimulants to increase gum yields in turpentining from
pine trees has been studied extensively in America, and now sulfuric acid is
recommended as the most effective stimulant. According to American authors,
treating the freshly cut streaks with sulfuric acid increases the rate of flow of
gum and also keeps the gum flowing longer. This makes the prolongation of
chipping intervals possible and thus the labor cost for gum production will be
saved.

Also in Japan, since about 1935, many authors have studied to stimulate the
flow of gum using some physical (heat, mechanical ways) or chemical means.
Among them, mechanical stimulation and some chemicals were recognized as
effective to increase the yield of gum. However, none of their commercial
application is successful now.

The effect of sulfuric acid treatment on gum yields from Akamatsu (Pinus
densiflora Stes. et Zucc.) which is one of the most important species for naval
stores production in Japan, was experimented from June to October 1952, at the
National Forest in Nagano Prefecture (Fig. 1) and the first year’s results are
reported here. However, the experiments are not yet completed and will be
continued to next year.

During preliminary period, June 1 to June 30, 4 streaks were chipped on all
the trees at intervals of 5 days by usual Japanese Saw Method. Total yield
per streak was recorded for each tree to obtain an indication of individual yield
capacities. Thus 150 trees were grouped into 15 groups of approximately equal
potential yield. FEach group consisted of 10 trees. These were assigned Group
LLO........ YIV and Group D. Average diameter, height and volume of wood
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of each group are shown in Table 1.

Experimental Techniques. :

Group [ to Group Xl were turpentined by Japanese Saw Method (Sha-koho),
Group M and X[ by American Method (Cup and Gutter System) and Group XIV
and D by Bark Chipping. With the exception of Group [ and D, all groups
were treated with sulfuric acid. Face-widths were all one-third of circumference
of each tree.

Concentrations of sulfuric acid, distances between streaks (or height of
streak), and frequencies of chipping for each group are shown in Table 3 and
4. Acid concentrations applied to streaks by the Japanese Saw Method were
30%, 409 and 509%. Distances between 2 streaks (streak-distance) were 1.5cm,
3.0cm and 4.0 cm.

Only Group | was chipped every 3 days and was not treated with the acid.

Group M (Skip) was chipped weekly, but treated with acid biweekly.

Height of streaks both in the American Method and the Bark Chipping was
1.5cm and the chipping was done weekly. Group D was chipped by usual
American Method and was not treated with the acid. Bark chipped groups (X,
XD were treated with 40% and 50% sulfuric acid.

Acid solution was sprayed with a glass-sprayer that was deviced for this
purpose. (See Photo. 3)

Spiral gutters used for the American Method and the Bark Chipping were
attached to trees with tacks (Fig. 2).

Results of Experiments:

The results of the authors’ experiments may briefly be summarized as
follows:

1. The yield per streak from each group was compared to that obtained by
the usual Jappnese Saw Method (Group |, untreated, chipped every 3 days)
and relative gum yields were calculated.

2. The most effective concentration of sulfuric acid for treating Akamatsu
was found to be 40% (Table 3). Streak-distance is also an important factor
exerting an influence upon the gum yields in treating streaks with acid. So far
as treating was made with 30 to 5095 sulfuric acid, the most effctive streak-
distance was 3.0cm (Table 2).

3. Among tree-groups turpentined by the Japanese Saw Method, the greatest
relative yield was obtained from Group [l (weekly chipping, treated with 50%
sulfuric acid, 3.0 cm streak-distance), the yield increases being 90.1%. Next to
this, yield increases of 83.6% were obtained by weekly chipping of 4.0cm
streak-distance treated with 409 acid (See Table 3).

4. Weekly chipping and biweekly treatment (Skip, Group ) reduced the
gum yield noticeably (Table 3).
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5. The greatest actual gum yield for all season was obtained from untreated
Group I, chipped every 3 days. However, it is assumed to be possible that the
actual gum yield with acid treatment will be raised by shortening the intervals
of chipping. .

6. Weekly chipping by the American Method and treatment with 509 sulfuric
acid gave 1029 yield increase based on the yield of Group | and 80% more
than the yield of untreated chipping by the standard American Method. The
Bark Chipping treated with 40% and 509 sulfuric acid yielded less gum (Table
4).

7. The sulfuric acid treatments increase the rate of flow of gum from
Akamatsu and also keep the gum flowing much longer (Fig. 4).

8. While the actual gum yields of most groups decreased slightly in August,
it is noticed that the sulfuric acid treatments were mosi effective in this month
(Table 5, see also Fig. 3).

9. In the gum that exuded from streaks which had been treated with acid,
the formation of white crystalline mass of resin acid was much slower than in
the gum from the untreated streaks.

10. Acid treatments increase the gum flow in a greater degree in trees of
low yield capacity than in those of high yield capacity (Table 6a, 6b).
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