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REFn 27 4£ 6 ALk, REBERR EAEREBEIAOT 2~ yHici T, EBEL8E HE Lokt
EERIER B & DRI A I L > 0hoteht. TOET b bEs 1 £ 5 OfEHIC L 5T, ML LE
IROBN LB TH S & LAFEDD DR BICESLDTY, I LIZB @ EA—R5oRx T, Hlikl
IS X A58 2 4R H OWIERR %L fTolc, AR WL, ZOHE24EHE, TrhbbIgH 28 EokkE: &
b, WEFI 26 4, T~ Y/PERCHIERIEZHE L CTE ORI EY SR E L DD T, b To o
CHETZ. 7ok, B3EHOERIVDEOSWTHRET L FETHS,

FRROEMHC Y- TL, FHERBEOREE(IXIAD, HITHBEHENTZMONEER 07T
TEEED, FCRNARRRERICE, 28 4, b 29 EOMECHi b, FIff, HEDEERHER
NI, ZZRALT, EHMEERRTHRETH S,

1. RE#H XRPBMELTCIRKER

AR EERCT R E, R—HEXAOR—HBARLEA L, R, B 28 46 AKX » 108
WACESH120 HHTH S, ZOMOGLEMELTRO & L Thot (EHMTABMAS S5
THlE L BB X 3),

5H 6 A 7H 8 A 9A 10A

v mcofE S B2 B1OBY B B2

a mpmmows co R AT R B3 Y T B3
mEovs co$E 35 OSE 8L BSOS 7d
o mom BT D B B B R

* KPFFE DS L HI AR FEiE 2%, 5% (1956) I Nz, KHOEFIL, BRI 29 £ “7H
< VIZBET HIFgEAACEE (AR REPE L, BB LT, ABREMRR) 460 H~467 EHic
1) KRELFHE (@) KELZESAHLEZAMESE—TRSE ) KEFHRENANSTRETESS
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5H 6 A 7H 8 A 9 R 10AH

HOE R &4 242.6 134.8 164.0 142.1 158.9 209.1

; g4 229.0 195.6 203.4 225.2 157.6 158.2

weme 3ROSR % 8 A

(R i} 5 1 7 3 5 6
KEHE (B ES 19 16 9 20 17 17
F4 KO 1mm B FE 11 24 19 19 17 7

Fhebt, TOME6 AL 9 ACERLM, VU CHcHkEr£<, BREED Do
720 6~9 ADICERT BIERBEDO BRI HTHIC 16 2RZ BT ET, HERPHOENEL, Zohd
27 A, 8 AOBHEREIIY, ERCAOIRD 2L {EBTENTENT L b, BHSWCTEEY T
LD bk, SO UBHERINIC L, DF D I ORERGH SEEMOMNEL HET 5 2 L %Y T
Wb DLEL B,

2. HRKXSEIUCEABRFZ

BERROKEL L, THEEORBICA L FOE EERA LI, 0 5 bR LI OF T
WEE L bDONETH B, WA LB, THEEORBAEO > b, IV, I, XD 3#, il
U bnfoik A, B, C, XV, XVI 5T, 28 4EOMIALEE 17 B 170 AThs. Shb5E
VIRTERE, ARROBIETIC K1 2 HBKEREO - O FHRBROKI, Mo LRTL, a0k
DBRHEYAET S inX 2T, FBROBHESHELL TV 5 X S G bIhRBHTH L, s
%, A, B, C 0 3 ¥, BUEEKEROEIMNY 7 BT o l#TH 528, FOBHEIERE b, 1
Wi R L. Ficid bt 5 BoMERE, B, #8, PHRNROBHEE 157w RSh
T b, BIEREOH 1R EFII A,

HETA DICEINTFEIT TS » FEE, A8k, KF¥#, Bark Chipping © 3f&T, HIffE:E, =
o, BHEONMEH %, WA HER L7 v~ TELA—Th 5, L, ThbLEHFOL]
&0 5 b, HEE, SECETORE ML b 0NnH Y, FXIHL, S, 1 EEE
fer v ) FHICEEI Nz, FiZ Shic s EH Tk X oS v,

R EFH O RMAERT .

T3 M5k (Japanese Saw Method), 3 HHEGI, BIEE 1.0cm, MEALEE.

IT, T R, 509 BANEMLE, SIEENEThER 1.5, 2.50m, BIMFELI6 H.

- A, B, C, XV, XVI &#¥OMEHEE, Bk X oHE
Table 1. D. B H helght and volume of tree-groups, A B C, XV and XVI

Group D. B. H. ‘ Heiht of tree l Volume of wood Gum yield in the
No. Max 1Mm \ Av \Max )Mm ‘ Av ‘Max \Mm } Av preliminary test
A ‘ CCZZ ‘ 62’:': J 30 6 ’1153 ‘ ’17?3 | 15 7! 0m7365 0. 408‘ om;zls‘ 14‘52
B 48 j 26 133.2] 18 | 13 16.7  1.372 0.327 0.702 1435
C 36 | 26 29.6& 1915 | 16.7 | 0.901 0.381] 0.556 1426
XV 44 26 33.2] 17 12 ‘ 13.9 1.166 0.376 0.583 1448

|
CXVI | 46 | 26 laze } 18 | 13 | 15.5 | 1.346 0.381 0.627 1419
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vV, VI R 40% BRERALE, Sl EEdZhZh 1.5, 2.50m, SIfEH 6 He

VI, XEH R, 30% BEMRALE, B ERENLZhEh 1.5, 2.50m, BIJEEE6 H,

XF# SRRk, 40% BRERALEE, €1k 2.50m, €@ 6 H, #RIREM 12 H.

X1, XWig¥ Bark Chipping, €] £ 2.5cm, M6 H, THEEL TR TH 40% XU 50%-

X1V, D >KE¥: (American Method or Cup and Gutter System), XIV EHIE] E 2.5 cm,
50% BREEALER, I 6 H, D BEIAEALE, 1 k% 1.50m, BIAHEL3 H,

XV, XVI # Rk, 40% B4, eifhEg 6 5, gfEmEzhzh 1/3 X0 2/3.

A, B, C ¥ #UEE, B1LE 1.5 om, UINELE3 H, A, B ¥ 40% BiilsilE, C FiEgsE, B
B O 1 (O3 XTI ALEL,

L EDEHD 5 b, XVIHLSMNEIT ST, O MABIEREEO 1/3 Ths. SREEORIRS Y,
BT =7 oy L%, F7oOKERE, Bark Chipping TIRBL 8% & D olF, THEDQEKREOY]
ARgcke - CR—FROC g2 7ok,

‘ﬂ,l?;

B ofE R

a. iEBRE

DR URESRICS UCHUE S eI OBENS, T4 L AR, 50%, 40%, 30% D 3EWThHOk.
E2RIRENTWAHZ LK, HIkE 1.5em L8 2.50m OWEEH NS L, 50% BEEOREINAE
ELEL, 40% IV 30% BRI o X 09 10% FEAEKY. H1EFOBHECKE T, 1
B D OB BT 40% BRALEASEET 81.5¢ ThotoAd, 50% il L il (1.82) TH
Dt H2EE OFETIE, WEE 1.5om, 2.5cm OWTFHIZE LTS, 50% B/ R R RINEY
X A

BRAHEE D F#% Bark Chipping K oWTHRFILTAB L, ThbfEk: B—0 B2 RLTE
D, REDHERIL, 50% WRNLALEEEF 135 ) OWHILE L 822, 40% Tk 754¢ T, %X orhiL 100 :
91.7 70T 5 (HE4 ).

b. §1 £ &

FTTREERY R Wik Z & <, BAEOESCE EEE WA TR E 0T, SIfhEoduE: &
LIEELHETH D, UEEARCEBE TH/MEE CHIBHENRDT 5 2 i3 CIRHi#ic s T

5 2 X HBEERICILEHIIE G

Table 2. Relation between gum yield and the concentration of sulfuric acid
and the streak-distance (Japanese Sazw Method, treated with sulfuric acid

| Average gum yield per streak | \

Conci‘rllztga(;jon of ‘ Streak-distance ‘ Average | Rela;ii‘:f dgum
; 1.5cm 2.5cm
g g g -
50% 730 865 798 100.0
40%, 721 709 715 89.6
30% 690 725 707 » 88.6
Average ) 714 766 ‘

Relative gum yield  100.0_
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B0 TWB LI ATHS, Tiohb, HI1EHORBCEI T, EIEE 1.50m, 3.00m, 4.0cm
D5, 3.0cm DEEOFEHNENFRTHODOT, BIEOBEOFEDE] L&k, 1.5cm & 3.0cm
DI H 5 d 0 L FHELNC, Lich>T, H2EHOERITE T, 1.5em & 2.50m O 2D
WCRBRE oD ThH D, i, MBXTHS IO EET 1.00m & L7z, FHEERC 4.00m O] -
BEERLUTHRCH L 3L, HOBIAE ) T E TR REb Az 2 &, 3.0om Lk
DY FEIRER ETNESTH S & OBEC 0T, KEORBR DRI,

B L& 1.50m OBEOWENE L 2.5em OPFEDETN LT H L, F2RTRIND LI,
FHITHTEECH L THI7% OB L feoTR Y, THEFHEED 3.00m D 1.5em xi3 HHUIER 18.5%
WA B LN EVER R LT 5, HIEE 1.5 om DA OIES A HMIEELE L L PEE T2 L,
FIEEEMN 712, H24EED Tl4g LIBRC D IER—0@IES R,

SKERBEALEE (XTV ), Bark Chipping (XI, XMEH) Kk \Td, KEEIGEEYEEL, T
NER 2.50m CHMLCOTH 50, R (I#H) T3 IRERIIWIFNBIEL DET L 68
4, 5%),

FE, R, DAVIDICY 13, HBRAEIROFEREI 2 BEMEANCIFZE L, MITBAR ORI EL2 5,
BHRNICBET AR IE Leas, Zhulbivbhy, Bl LE-CHiRAEEE, bHEE LR
ZE—HL TS,

c. WMBRLER2EBOFROUE, HUICcheEERSEDLLE

PR X 2 BB OMIRE 2 £ H O EMIBIEY (F3%K), BAEOXIEX (1#) Kh>Tit 15
) OWIENE 5172 (13 10 &%) T, FEEED 476 WL 8.6% DM lnofc, AFL6, 7
Ho 2 % A, RENESFRCE L2 okied bbb, BABEITEE L D bBNERLLOTSH
bo —RIC, IRIGES 2 FHIIPEBCIACBHEN?HMT 5 L whbh Tk b, KEXDS LLHRTHD
Tie b, SO BERTH DR SHNA L, THICK LTI A HE L 7B, aRinc
WEMET LI G5 Tiobb, XBRICHT? 17S ) OlRE 425 L, HMNRILES 67.3%

(3, K 33.5% (M) T, R, REE DICEHERBRICIEE L TIRLS roT\w b, & OREIRET
DFERAPE L TREORFECEL 3D THEDH, HAHVIITEMELO DL B D THBML, ¥

5 3 K AHERABOWINS 2 £ H OLMIFINE
Table 3. The sscond year’s gum yields from tree-groups turpantined by the
Japanese Saw Method

Groupx rggﬂ)?ztf : Streak-) Frequency Number Turpentining TNuI;)fber!‘ ’g’;il yield gum
H.SO, dlstance;of chipping |of trees’ period : streaks : vield ng;k yield
e L ] I T
I }Untreated 1.0 |every 3 days, 10 ‘June27~Oct. 10, 24 | 12,409 517 100.0
o 50%H.SO, 1.5 jevery 6 days} 10 July 2~Oct. 13{ 15 10,952 730 141.2
w25 ” 10 7 ~ » 15 12,973 865  167.3
vV 40%H.SO, 1.5 ” .10 v o~ 7 15 10,822 721 139.5
VI 7 2.5 | v 10 7 ~ » ' 15 10,638 709 137.1
Wo30%H.S0 1.5 4 10 July 6~Oct. 11 14 9,655 690  133.5
X ” 2.5 | 4 110 7o~ 714 10,153 725 140.2
5 ” 10 June2s~Oct.12 16 9,925 620  119.9

XI* ‘40%H»SO. 2.

| |

*7D1pped every 2 chippings.



KR@IEOWE T (ZfF - BH - BID —101—

5 4 ¥  KE¥®B X Bark Chipping 1 X 548 2 £ HIRIE D EARIBINE:
Table 4. The second year’s gum yields from tree-groups turpentined by the American
Method and Bark Chipping.

; T Fre- ; E : " Gum | Relative [Relative
Group Conc. of Streak- quency 1Number"I;:'illi?fg‘ Nm;lfber: ’Ig‘ztr;l ¢ yield | yield to 'yield to
No. : H.SO, | height| of jof trees eriod . streaks | yield | PeT that of |that of
) ] _chipping | PETIO% TSRS VIE'E | streak | Group T |Group D
] cm g g S
(American Method)
] ‘ I
D Untreated 1.5 g¥E 10 Jume 23 27 13,689 509 | 981 | 100.0
XIV 50%H:SO0: 2.5 ﬂevggi’,sé 10 Egectzf’l 16 11,634 727 140.6 | 143.4
(Bark Chipping)
XI  40%H:SO, 2.5 ” 10 7~7 | 16 12,056 754 145.8 ' 148.7
X 50%H.SO, 2.5 7~ 10 7~7 16 13,153 822 159.0 ' 162.1

ERIATH B, A. G. SNXow [X* o longleaf pine ¥ X 7F slash pine xi3 2 BiEEULE ORI I
WTh, 2EFHEIV SANROFOT AEEAABR TV 5,

PHERATC BT 5 1 B85 ) OEMIEENET, A 5172 X LALEEHT 690g~865¢ T, &8
L b R O SE LTI R Uice L, SHRRMEED 1550 OENE L 5 L, ORI
WA TR ER 1.5% ¥ X100 2.8% OBME R LM TRTRILTH D, 20RVRIIES 14.2
% (VIE), &K 3.2% (V#) ThHol (B3, 53F),

SkE ¥ X0t Bark Chipping & X o THIE I hic BRI S\ CiT, AREFIRHOmIEnE (DB
* 3HHUMNCAEL, X5 X, X, XIV OFHDOE LE% 2.50m ML, Licdt>T, L
r D Br o, BgfifRoEoitic), TooBIHKEHIIRIER—TH O br2bb
3, KEEBEAEO D I ARRIND 2 SIBEREMAB O TFH X HIREN B,

KE#Ss LU Bark Chipping IC X 5D 5 T, HELINEDOE TR /e Lok XIV # Gk
E¥k, 50% BEERALED T, BIFRIEL, 24.4% OIER L Ieofc (FES5F). Tiubb, MIFEOCIE
W) IS 962¢ I L, AERL 727g Thofc, Bark Chipping o 2 B (X0, XII #) Tik, Btz
FIEE LIRS S e 2y, AEITAMHE L3, 50% BRlE% L7 XN #2001 B Y & 822¢ T
X BFICEX D, &fh, T FCRSENRY R LI, FOERIFZHL, BEE%E 2.5om ML
RIERETREDDLELBRD, Ie@iebil, THEEORBEEREHONED 5 BT, JIEE1.5omD
B, TBEE 40% OFH 50% X b bNEAE L, RS 3.00m OBEIIL Zh T 50%
BB OHF IR D E D2l b ThHD, T HDOHEL DHEEET B, BRRMEE & 5] LT EREOEH
Bt U COHEC BRI L SR L Tw 5D e EX b,

7 b= v ORIRI B B B ES <, SIS BU EREET 5 &, RiHOLREERL
BEAEHEMUILL e, SHIER, WhbHhERRORS3HEEMN L 7THHENOIHEL DD
INER ML THTD, FRIBERELRBEIALNRIE G, 2O LIXENE 2 B Lofk#Er 52 Th,
KREDENC X 2BHECH L CALOFEEY L EX I R RL TV 2,

FROZ LT TR TRV THLMCINDTHSEH, EHLRAEOBROFERDS - 0FEY
BEEL W5, Tiebb, W7 BT D By, K13 HEONCER LR, 1
R ) OILEMTIEED 536g H2b 5072 A LIc) T, ZOEIHTH 6.4% WEE Indole,
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5 ¥ FEH 1 EHR IO 2 £ H 0 EMIBREINE R X OER DI E R
Table 5. Total and comparative gum yields of each group for the first and the
second year’s turpentining.

Group . Chipping | Conc. of | Toiialld,gflgl :Total number | Gum yield ‘Relative gum

No. ' method ) H.SO, tzvo years of streaks ° | per streak ! yield
; [ ‘

T U"‘pﬁ‘;fodsaw‘ Untreated 25,g738 | 52 & | 100.0
It ” | 5094 H.SO, 18,856 | 26 72.5 ! 146.5
LU ” | ” 2202 ’ 26 ; 88.2 ‘ 178.2
v o 7 40%H.SO; | 19,015 : 26 ; 73.1 147.7
i ” ! w ' 19,720 | 26 ‘ 75.8 | 153.1
LI 7 . 30%H.S0; | 17,081 ' 25 [ 68.1 | 137.6
IX ” 7 18,966 25 75.9 153.3
XI  Bark Chipping 40%H.SO; 21,117 ' 27 78.2 158.0
XIL | e | S0%HiSO. 21,574 } 27 799 161.4
X1y Motheq | 50%H.SO, 22,212 } 27 : 82.3 166.3
D ” . Untreated 20,663 40 ! 51.7 104.4
Group ¢ Gum yield per streak Relative gum yield ; Relative gum yield

No-. “ First year ’ Second year .’ First year ’ Second year ‘ First year ‘ Second year

\ g g ‘ | ' l

1 476 517 100.0 108.6 100.0 | 108.6
It 719 730 151.1 153.4 100.0 ‘ 101.5
mwo 905 1 855 190.1 | 181.7 100.0 | 95.6
v 745 ‘ 721 | 161.3 151.5 100.0 96.8
VI 826 ‘ 709 173.3 148.9 100.0 ! 85.8
w 671 ‘ 60 | 4.0 | 145.0 100.0 102.8
o 801 ‘ 725 | 168.3 | 152.3 100.0 90.7
XI 824 754 1 173.1 158.4 100.0 91.5
XTI 766 | 822 | 160.9 | 172.7 100.0 | 107.3
XIV 962 | 727 ‘ 202.1 152.7 100.0 75.6
D 536 sor | 112.6 | 106.5 100.0 94.6

|

JOHRAE 2 HERIC RBIF B EBOBFIER DO\WTA D & (855 30, S0 ENEL, MAED 15
COMTREN 52) #MBET 25.7ke, T B (BIRHEHL 26) 21 MICOWT 22.9kg ThB, 2 HEEMTIE
UCD 1784 ) OFEINEL, IHA 49.5¢, T #L 88.2g T, II X IFXIL, 78.2% DIEIE
BRLIC, TRIZOWT, 40% RRESKLEE, B EE 2.50m o VI #, 30% GilBWE, 15 2.5cm O
X BT ER, 53.1%, 53.3% Xi3FER—0OHNRERLL, —F, HEEH 1.50m © 1I, V, W
B, BERBEED DA 2L THINELE B, chb OfER L D AT, GHBEE 50%, k52
~ 3em PR S BFRSMIBRIEAA-TH o L bt b s,

Bark Chipping o XI, XWLF#HE, 2 DL SFELLNELRL, 2 »EMOEENRETIEN
158.0% ¥ LUt 161.4% THh-otc (8553), Bark Chipping XAREMDOZT 248G Dic <, EED
fHETH DL, SE-BRELET EHELVZLETHS 5,

d. BllotREKE

ARIOERBIET SR Lo TERINS Z LAKRE L, SIBBBIAEOIEIT7 AR L0V6
ARIER—THYH, 8HNZNID 9% 12 EEL 2 T\w5 (65, Zhickt LT, Mmoo
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PN EO BEIDEHWAE {, (HCHBEEOEWESTREWTERNAE LW, I, I, V ¥IA%
BOTHENBEALT WBA, FOMOEEL sk AR WTEAD IUEY RL, §c Bark
Chipping @ XI, XN #, KEEHEEMIEO XIV HIC BT ZOEMAEETH S,

X (TED) X35 ABOIETIE, I 29 A 196.6 &\ 5 BEMEERLE:

e. 3EBYMTICHEBAEZKELIGE0ERIEKE

ISR S e 1EHORREREL D, FIELRC Lo T DL SN 2BHBOEAR, BBk
BHBOER X BFF ) T, SIRRIC R 2BHEEOHE M bFEE T 2EE P L, Licho
T, WE, dLIER—FiciThbh T\ 5 3 H HEIfhe BEpiBAE i L ic L 35 &, TOBHEIIE
WO IR TYRE L b hiFi bt A, B, C 0 3l o 0E2RBRT 500 FFbhicd

2 6 X IRIGE 2 4 H 0 LRI ABILED ik

Table 6. Comparative monthly gum yields for the second year’s turpentining.

Streak- Av. gum yield Relative gum Relative gum

Group Chipping Conc. of distance per streak yield yield
No. method H.SO; or height — - -
of streak July Aug. Sept. July Aug. Sept. July 'Aug. Sept.

Japanese om g z oz
I Saw  Untreated 1.0 505 550 500 100.0 108.9 99.0 100.0 100.0 100.0
Method
i ” 50% H.SO, 1.5 661 780 803 131.0 154.5 159.0 131.0 141.8 160.6
jils v ” 2.5 761 919 983 150.7 182.0 194.7 150.7 167.1 196.6
v ” 40% H.SO, 1.5 656 771 805 129.9 152.7 159.4 129.0 140.2 161.0
VI 7 ‘ v 2.5 712 750 725 141.0 148.5 143.6 141.0 1356.4 145.0
Vit s 30% H.SO, 1.5 646 774 674 127.9 153.3 133.5 127.9 140.7 134.8
X 7 7 2.5 730 727 726 144.6 144.0 143.8 144.6 132.2 145.2
X 7 40% H.SO, 2.5 624 723 627 123.6 143.2 124.2 123.6 131.5 125.4
Xt Ch]isggli(ng 40%H.SO, 2.5 626 921 471 124.0 182.4 93.3 124.0 167.5 94.2
XTI 7 50% H.S O, 2.5 685 911 550 135.6 180.4 108.9 135.6 165.6 110.0
XV Aﬁ’g;g;“ ” 2.5 684 821 441 135.4 162.6 87.3 135.4 149.3 88.2
D ” Untreated 1.5 457 532 531 90.5 105.3 105.1 90.5 96.7 106.2
o~--o Growp I 1st. year
o—0 » I  2nd. year "
1200 X X = X » I 1st. year " -
—~ / ‘\ X—x + I 2nd. year /
< o A
fo
8 100 / \ "\ J x
= foN TN
E’? / \\ / // \\\ /
Lo \/\ AN N
- x /X
4
S 6001 x5 ,
oo
£ o
Sl
ES
>+
3
S 200}

1 1 1 1 L ) 1 1 It g Lt L
30, due  10.duly 20y 30.July 10, Aug. ZO,Aug. 30. Aug- 10,Sept. 20, Sept. 30, Sept.  10,0ct.  20.0ct..

%1 K BHEOFMC X 2 (Rhsk, AN o ALEESS 14 H, 24 H MO
Fig. 1 Seasonal trend of the gum yield (Japanese Saw Method, treated and untreated).
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r X
A\ e-= Group D 1Ist. year
1200}' I\ »' D 2nd. year
~ /o =% 5 XL st year
= T // \ x—* » I 2nd.year
\
el 10007 / \
£
—a
=
= 0
ksl
2
£
£ 600
o=
=
T
>~
E
@
200
!

L ! ! 1 1 Il L 1 L 1
0Jue  0July  HNJduly 10, Aug. 20, Aug. 30 Aug. 10,Sept.  20.Sept.  30.5ept f0.0ct.  20.0ct.

%2 X BHEORMNC L 5HE CRERMAEES X 08 Bark Chipping)
Fig. 2 Seasonal trend of the gum yield (American Method, untreated, and Bark Chipping).

DTHOT, CPHMUBOXEX L L, A, B i vwihd 40% SR ZHEL 7o, FEEEMT
HHEFEBLTHEEIVThY 1.50m L, B B2 1 EFRCHEAERE L (Skip 4LE).
TOFRERIE TRCRINT S L 51T, A B CFTx LT 38% DL, B #ik 26% O E7x
Dfc, Z0 A FEoOBNSL, BMEH (6 H) LSNIA—0EIRN&MAEE O VEOBINER L s L %
REGD, FEHOEMFRNEIAREEC BT 2 FFHOWBERERT, T e fUIHIEERLTE O 7o 1 ik
DHELIANTEL OFIET B L Tho, BilBAEE 1 @EECiL /e B #ik, 7 H HEIffw Skip
M ERFFOREE LA L, EEPBAELYFFob O XY SRS L, 20, MBELCHEED
By, MUBOEGOBHEL A2 LB LWERELhTWS (83K,

A, B, C 3HOEHMc BT 2 INEOHRBRIIE S, 4KTREIhTW3, A HONEITR Bl
HEOLNCEFLTHRL, SEOTRRTH O 6 A, 7 ASBIUIEN D, KENEE LS A
I X DREPEEEFE L 70 ), BB oTHUED L.

EEGOAECRIL O, S8 b, PIIREE, 8L, Bk SieounT, FEREREAT
WHREIEMZ BB H DD LELBND, FHEL, 0L 5 RRIEF kY, Boh AR omRE 5

507 £ FIREE 3 HEH UGN HEELLE A L fo3h a0 EANREERIN R
Table 7. The increase of gum yield, when streaks, made by Japanese Saw Method
every 3 days, were treated with sulfuric acid.

I | ! i Gum o
Group Conc. of Streak- ) Frequency Number | Turpen- Number’ Total | Relative

Pkt | yield
3 7 ! o tining | of gum . gum
No. H.S0,  disatnce ‘ chipping ;Of tree‘ period ‘ streak ‘r yield st‘::;k yield
S cm | S _:7 ’ g | g !
A 40%H.SO;, 1.5 every 3 days 10 J‘g’ftzslo 24 15,281 637 137.9
‘ .
40%H2804 P , p . | ‘
(Skip) ' 1.5 ‘ 7 \ 10 ‘ 7o~ 7 24 ' 13,981 581 | 125.8
C Untreated \ 1.5 e 10 @ 7 ~ 7 \ 24 ‘ 11,107 462 ‘ 100.0

B CEmTRCEsEo 1/3

Note : Face-widths were one-third of circumferences in all groups.
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A REHIRED EMEE R & 5 L THE
TG ECENETFR VRSN LT

g

bBo M, COL D HEIMUGE % |
ek BAEKGHNC 175 e koT, R ™ er
MEGRC LB HEE S s e B L y
T bEEYET DB TH S, B oo | /\
'g | 19 x x
f.EDEKkE g \
ERIEOBMEY S BHANIC 8T y
=
B GREOM L 2 bISHRT B bOT é mli o Gum yield from treated streak RRE s KB
HBZ L, TTRLEORUHEEINRT i % Gumyield from untreated streak = RIEHE 50 I8
WBHEIATHDH, TEEMEEARIEL , ) ) y
. . 4 ]a‘l}/ /,Au} 1 Sept. 40ct.
AT B Bl s T L o B
£ 3 K

ZOWTiE A G. Sxow (T2 KR sisk, 3 HHEIA, 40% BiEE Skip ALELEE D EARISITE:

(longleaf pine) TOREEZIFEHRL T Fig. 3 Gum vyields from Group B (Japanese Saw

Method, chipped every 3 days, skip-treated with
409 sulfuric acid.).
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YD BB Ui ot it Fig. 4 Gum yields from Group A and C.
. 5 Group A: Japanese Saw Method, chipped every 3
ERIRET DT, ERoRIFHESE
B = IO ¢ days, treated with 40% sulfuric acid.
BOWTIIEBDSTEELRIFN . Wbl Group C: Untreated.
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8 X EMNLERBIEDMR Rk, DERLED
Table 8. Relation between the face-width and the gum yield in turpentining by the

Japanese Saw Method treated with sulfuric acid.

I Turpen- |Number Total - Gum ‘Relat1ve

Group‘l Conc. of Streak- Frequency, Faf:e-* Number tining gum yleld |

No. H.SO, dlstance’ chipping | width |of trees’ period \streaks‘ yield . stre k l yield
I A T e g

) every 6 | June2s

XV 40%H.SO, 2.5 days 1/3 10 ~Oct.12 16 ‘ 12,534 783 100.0
XVI 7 ” 7 2/3 10 v~ 16 14,386 899  114.8

* On the basis of tree-circumference.
RYBEC BT 2 S EORIIEE RET TV 5bT Thb, 2o b EEREKRY, BISOIEY b 5 EERE
Mz 35201k oC, EEDREREZED LS L LTWADTHEA, ZhERUMRIAD Z L EhE
CIoTh, FrRBERINDLDLELBNS, Tinbh, FEOREA MR T, 2 EEAT? 2.
21 EDHERTI DTH Do LD THMIRIZARRCHE I N ARINIRL 250 b, Treviio
R L A NEOETIIMET Shie\s, & s, FED bt G RE —KT B2 &1 50
b, EEDIBRIARNVICAET 2D LEL LR,

TR, KERBSWTL, kX D ARBOZIRELHEMT 5 2 i XoC, FEDEBERT 5 THk e
EhTxH, LrdHIRoRE, WECIEEN It 3hTw5", 20X 5 kllss bbibiul,
BRERALEL & 5 L 7o G 2\ T, B 2 1T 1 1 [EREER 17 5 HkE SERSR D TH % . TOFEEIL
H 3RO MPFEOWFE L LTURINTE D, ZOBOGIMRMAE, ik 6 A BB, 40% Bk, &
L 2.50m T, WEEEE Skip LR ELICHTH B, Lich 0T, ZOBOIEL IR bItfboEEDIL
LIRS L, BRI 0 L0 WIRA 2D LRV, WEL DI, EIRGEERE LTS VI
HONF LI L THRD L, TO 1YY OUEIL VI 25 709g, XU A 620g THEEFILH 13% DR
D CThb. FRECET DM L FINE, DOEEFHLARE RTs 2 5D TRY, chefifiTs o riz,
HELEROWPERLED D 5 L EDLDTHERZ L ThD, ZOFKLOLTLRE, FMlicsR e g
TNz B NE D5,

4. HBRULBLLZNBAHSORERR

fEslkb P EIC RS T, —&ic, MESEE 18~20cm LITOMENL, S X G0 BN EH e
s Do B/NERDG I HIARTHRIEHRIFR E LTS L d o 2 S hTwb, SHERY, B
WRY, BERSRMEERRS S, TR/ MERERRE UTERIERREER L), FORSRCML
Th, FHECHL 5 TREIIIE IR Z L, L die—0F, IEROKSES 2 EDT WL T h~ Y
EDWTIE, ZOFIAEOXELD, FEREENERELhODb5DRIR LT, i, 7Ty
BEOWRD, FTEOHRIZ L bicys, LRI E DIFESIHK T T M H %,

BHELDEC BT HIREHIET, (PRI » ERHE 2 TS 210 L 2 ¥ 0T\ %, Lvd FOKEG
&, o, RERCBELR TS, LAa2T, AMERY L OIRIENEEMCTE L /e 5 751, “HITE
ERIEOWEC S B ICET D30 B2 bhD ., ThEEiliinc ikt 2—o0DFE L LT, bhbh
TR/ MEARIE S U OB AL 2 53 = & 2B DThH B,

AERHL | BSEERIT /A TR | NEE 7 A,

HAM : FEFD 26 426 AKX b 10 AR E T,
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REBAR 1 7 v~ v/MER (KIE 15 ik, 848030 42), MESEE 15~200m, &8 10 455, 43
FF 40 &,

ARFHE RO/ v, 2RRACKH LT, TT8E, 3 HHEEM WLEE 0.8~1.00m) iz
LoT 6 mEIE T, EEBOEEOBHELXNE L, £0%, ZOBHEYERL LT, £806
EGOBHBO SR NEL s X ST 2 T2, M LTEISRA T, K, L, M 0 4 0%
D&, RO L5 IeifihgE b o THRIBRR L TV, WEOHEY Tk,

g

I ¥ fmulE, 7 23 e,
K# 50% ®ifedlsE, 7 H Heiff,
*EE (Cup and Gutter System)
L# mals, 7 HEE,
M# 50% wilpaLE, 7 B HEiff. ,

#HE b, ONEOME, BEDOIN 13 THHA, LSS, HIRABEOBNE, Bl oCEFER
INADT, ZORIEDOWTIRBIRIERS,

AR, AEEYEET 20O HEH LIS, ZF%, =7 vy, 8, ZOCBHEDRIER®X
UHERY LE—Th B, 1o, HMEBAEE TS LG O>TEIA TV —2AVWE, TORDITRIE, L2 HER
U, SR O Y BT B Ak & ot

HBRER | o7 2= v/MERCHT 5RET, PR X 2 EBIRRO B 525 &, S5
ICFHEHBRN M L O\ e ted, BRGSO AR RIS h B b, Lienio T 93
RS NICHIRAEIC X 2 8ILRI, AT B AR R EN D BECHER TR et 20T 5,

6H 22 H2b7 A9 HImbich, ST oDz RHARCR U 6 EIALREIA 27502, ok
E01EH Y OFHNEIT 7g BMTHO,

7R 18 Ao bERBKE 4 IS T, ThERTEOBINA TR, 10 A 25 BT Lic, 208

£ 9 F  RBAEAT OSSO T b= VNERLLOERIBINE (R, KkE®)

Table 9. Gum yields from small trees of Akamatsu, turpentined by the Japanese Saw
Method and American Method with and without sulfuric acid treatment.

Gum*
flow ‘ o - Gum
Group Turpentining | from NumberFreq(;lency‘Ttlill?i)r‘;c:;1 ‘Nux;)fber} gﬁ‘;;l “ yield Relative
1 method preli- of tree Lo L= . per yield
minary chipping period ' streak yield streak
- streaking
g g g |
Japanese Saw every 7 Julyl3~
J Method, untreated 4310 10 days Oct.os 16 1766.0 110.4  100.0
- Japanese Saw . '
K | Method, treated 438.0 10 7 7 16 2407.5 ' 150.0 135.9
with 50% H.SOs
American Method, . P | 127.5
L untreated 451.3 10 7 7 16 2253.0 140.8 | (100.0)
American Method, ! 916
M treated with 50% 450.0 10 7 7 16 1617.5 . 101.1 *
. (71.8)
H.SO,

* Gum yields from 6 streaks turpentined by the Japaness Saw Method.
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FhFoMEERD J, K froounth sy, BT #o 7~10 Aflckd s (BIRFEK 16). 178y
D IEEBHE (10 &4 % 110.4g T, FHRARBHONE LT 50% Erof. ThIRAL,
50% BAFBALEEHI L 72 K B0 DI%, 17§40 E 1508 0EMB1ES R,  MUEEIEL, 35.9%
DT HDlze ZD X 5 1T BNRHIEIRAYERA D7 BRI, BRERALEEERLAHE o [ & ToEIfME, H1LE
M ERTL, 0.8~1.00m r LicZ k&, HBOBEENRSTEL LD, ZhricdiEiize
KEH & ORI ISP SR L, BINTEOMEA KD L DT 2 fook. BIEOPIINCERS R HIRS
s AT U CBIRRRE e il o EiEM A B L, e X ARIIE0WME A2 S ECn e TH B, &
OTHEERD K FCRLTL, Ak 10 EH OGN HITE EE% 5.00m 1B DT, FOfESE
EESRICHL S 2, BHBRIELWHEMER LD THS, L LA, 2% alNE
1%, AR BT 2 BHED RO e bk ok dTh .

=%, KEECTOL 7o L, M o 2 #i, A, iy iih3, Bk 0.8~1.00m 0¥ ks
HiHA B U TIEER o, ZTOdic, WML HEL e L #o 17 0 FEEET 101.1g ¢, &
MLEE M B 140.8g ITXFL 91.6% &, MUTHINE A BFEER L Inole. SOOI, BhEBLLEA 4
5 BRI, BB EROEEMAE TS & L HBEICRL TV b, ‘

BRIERCX LT TR 217 5 AL, 13X A b LW AEABHER, Thiliosct
LTCELWHEMEARS30T, 0L EFDEEEIATHS Z EFELR, 5, 6 KiIiXBHE 2o
FZBEHbIN T 5. SO 5, Rk REER L ONE EOBERELIRL TR D L, BE
DF27.5% B 8o THR Y, =YV~ YL T h~ YD, KERCET S, 41 FEERIBORE"

300 - )
N
I
I :
—~ | .
S " \ Japanese Saw Method, chipped weekly
o |
= )
Lz [
o H 9
= ;o Treated with 50% Hz2S04
200 ! l\“/ 50% HaS04 juzg /\\
]

\ / \ _
¢ | mrmspEmy | ST
Z_ | Untreated. ,f | ,’ : \
= Chipped. every ', i 1 v
@ ! !
> ] )
£ ! \

&
1 1 1 |

5 10 15 20
Number of streaks — # 19 #X
% 5 X /PMRERCHT BB (SR, B BRI (LB 15 [3H LI
TR 2BHEORNE R
Fig. 5 Sulfuric acid treatment on small trees of Akamatsu. Gum yields are heavily
increased by the increase of streak-distances. After fifteenth chipping streak-distances
were increased to 5.0 cm.
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300..
:é} ,l‘ American Method, chipped weekly
I wE%E TBEBE A
ol N
& B
2 ! Treated with 50% H2S04
= 2001 \
= P 50 tas0s mse
1 BmagE 38EMH | |
— Untreated—l | \\
] Chipped every | |
‘§ 3':121'35 o / ! Untreated
& ’ N 50 IR
> | \ ? .
£ |
= 100 I
T
S
£
3
W
L \ | .

5 10 15 . 20
Number of streaks N 44 #X
%6 X /MMERCXT HHBAE CRER). HEEETRT 0.8~1.00m & Lizkd,
MR D> B D ERFRINEN T AR X 0 KD
Fig. 6 Tco small streak-heights have lowered gum yields. Streak-heights were
all 0.8¢m to 1.0cm.
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5. Bark Chipping Ti%, B EE&AREL 2.5em I UIREE, TR L e, 50% BRERALEEED
Fihs, 40% TREBMLERGE X b @&k & Teoi,
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10. MERDT = YIRFLTh, BERMENIIENGED D 52, RRROFERDOZE S OTUL, ME
R & OBSEAERIG D TTREM: % 39 5 I RS TH %o

4 ik

1) %M B - BEETEAD oMt 62 B, (1953) p. 21.
2) Davip, R.: Compt. rend. 236, 2335 (1953).
3) Sxow, A. G. Jr.: U. S. Dept. Agr., Southeast. For. Exp. Sta., Occational Paper, 106
(1944).
4) HARE (HEmE 4% (K5) p. 33.
5) CARY, A.: Naval Stores Review, July~Sept. (1933).
6) WyYMANN, L.: U. S. Dept. Agr., Techn. Bull. 298 (1932).
7) CLEMENTS, R. W. and Cor.nixs, D. N.: Naval Stores Review 60 (13) (1950) p. 16.
8) GiklEE - HARER, 19, 12, (HR 12) p. 678.
9) FEHIEHE | ERIEERICEE T (] 10).
10) BERERMERRY | EHEE #4 % (F 16) p. 48.
11) 25 B - BIHEFERR - R RE - (REGE MRS 63 (1953) p. 117.
T E ¥ H
Photo 1. EHBHtOMMA (1)
Photo 2. [ (2)
Photo 3. KREEOWAZEMITTW5 LA,
Photo 4. Bark Chipping D5 .
Photo 5. #V =7 L v EEER CREROUMNBCHBLEB L C5 L 25,
Photo 6. FHTFEMEHRG CHAEEOUNTRCHBEELHEE L (5L 25,
Photo 7. SIFEYEEE 2 47 H OFRIFHE,
Explanation of photographs

Photo 1, 2, Features of the experimental forest.

Photo 3, Streaking on a American face with the hack.

Photo 4, A Bark-chipped face.

Photo 5, Spraying the sulfuric acid solution with a polyethylene-sprayer to a streak chipped
by the American Method.

Photo 6, Spraying the acid with the glass-sprayer to a streak chipped by the Japznese Saw
Method.

Photo 7, Turpentine-face made by the Japanese Saw Method (the second year).
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Studies on Natural Resins. II.
On the turpentining from Akamatsu (Pinus densiflora SIEB. et ZUCC.). (2)
The second year’s turpentining with sulfuric acid-treatments.
Makoto ABE, Tokuo YoKOTA and Moritami YASUE

(Résumé)

Turpentining experiment with sulfuric acid stimulation on Akamatsu (Pinus densiflora
SIEB. et ZUGC.) was continued on the same trees that were streaked in 1952. The first
year’s results of the acid treatments have already been reported in this bulletin. Here is
mentioned the second year’s results of this experiment.

The experiment was followed from June to October 1953 in the same experimental forest
as that of 1952.

Groups A, B, C, XV and XVI were newly added and groups IV, VI and X were omitted
(Table 1). Thus 17 groups (170 trees) were used as experimental trees, of which Group
XI and XII were bark-chipped, and XIV and D were chipped by the American Cup and
Gutter System. The other 13 groups were streaked by the Japanese Saw Method.

The details of the chipping methods as to the frequency of chipping, streak-distance
(or streak-height), face-width and the concentration of the acid are described in the tables.
Except for Group XVI, the face-widths were all one-third of tree-circumference.

Tools that were used in the chipping operation did not differ from those which were
used in 1952.

Trees were streaked in 1953 immediately above the last streak of the first year’s face.

In addition to these acquaintances, earlier results of virgin cuppings for small Akamatsu-
trees, whose diameters were below 20 cm., are also summarized below.

Experimental results for the second year’s turpentining with sulfuric acid treatments
are summarized as follows.

1. Of three different acid concentrations, it was 50% sulfuric acid that gave the
highest gum yield, both in the Japanese Saw Method and in the Bark Chipping.

2. In turpentining by the Japanese Saw Method with sulfuric acid treatment, trees
cperated with streak-distance of 2.5c¢m. yielded 7% more gum than those of streak-distance
of 1.5cm. (Table 2).

3. The highest relative gum yield was obtained in Group TI among groups turpentined
by the Japanese Saw Method. This group was chipped every 6 days, treated with 50%
sulfuric acid and had a streak-distance of 2.5 ¢m. Its yield-increase relative to the yield of
Group I was 67.3%. The lowest relative yield was obtained in Group Wl (30% sulfuric
acid, streak-distance 1.5c¢m., chipped every 6 days), its yield increase being 33.5% (Table 3).

4. The second year’s gum yield from Group XIV (American Method, 50% sulfuric
acid treatment) was considerably lower than the first year’s yield. And also the untreated
group of American Method with the chipping-frequency of every 3 days, showed less
relative yield than the untreated one of Japanese Saw Method (Table 4, 5).

5. In bark-chipped groups, although 40% acid was more effective than 509 acid in the

first year’s results, the second year’s gum yield was higher in the group treated with 50%
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sulfuric acid. This may be owing to the difference of streak-distances, i.e. 1.5c¢m. for the
first year and 2.5 ¢m. for the second year (Table 4 and 5).

6. The highest yield-increase per streak through the two successive years, caused by
the acid treatment, was 78.2% of Group TI (50% sulfuric acid and streak-distance 2.5cm.)
based on the yield from Group I turpentined by standard Japanese Saw Method (Table 5).

7. Strong treatments to the Japanese Saw Method, i.e. chipping every 3 days and
treatment with 409 sulfuric acid for every chipping, caused the gum yield to increase 38%
more than that of untreated chipping of every 3 days. But in this case, one treatment for
every two chippings much lowered the gum yield (Skip-treatment) (Table 7, and Fig. 3
and 4).

8. In chipping by the Japanese Saw Method with sulfuric acid treatments, the gum
yield from the group having face-width of two-thirds of circumference was 14.8% higher
than that from the group having face-width of one-third (Table 8).

9. The labor requirements for the turpentining could be reduced by decreasing the
frequency of chipping. Experiment has shown that dipping only once for every two chi-
ppings decreased the gum yield 13% below the yield of the group for which dipping had
been done for every chipping (Table 3).

10. In another experiment, small trees of Akamatsu (diameter at breast height 15 to
20 cm.) were turpentined by the Japanese Saw Method and American Method to get knowledge
of the effect of sulfuric acid stimulation (from June to October 1951). These earlier
experiments of virgin cuppings had never shown high yield-increases on account of the
inadequacy of streak-distance or streak-height, but they showed that the sulfuric acid
stimulation would have been effective, if the streak-distance had been made higher (Table
9 and Fig. 5 and 6).

However, it is evident that sulfuric acid treatment increases the gum yield from small
Akamatsu-trees, although it is not yet established whether these small trees could be

turpentined commercially, if they were given the sulfuric acid stimulation.
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