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Effect of Wood Vinegars on the Growth of Tomato, Eggplant,
and Muskmelon Seedlings

Sadashi Naxamua', Mitsuru Tsvn', Kozo Iwasaxi®,
Tetsushi Yosuma', and Yasufumi Fuxumoro®
' Chair of Agro-Environmental Chemistry, Faculty of Agriculture,
* Chair of Horticulture, Faculty of Agriculture

Abstract : The crude and distilled wood vinegars obtained as by-product of carbonization of
pine bark or cedar board were used for the soil culture experiments in order to examine
their effects on the growth and the nutrient uptake of tomato, eggplant, and muskmelon
seedlings. For the tomato and eggplant seedlings, the 10-10* times dilute solution of each
wood vinegar was sprayed on their leaves twice a week and this solution was supplied to
the soil at the same time. In the case of muskmelon seedlings, the 102 -10° times dilute
solution. was supplied every other day to the soil. For all the plants, treatments were
conducted for 30 days after expansion of the first foliage leaf. ,

1) The growth of the tomato and eggplant seedlings was increased by the soil and foliar
application of the 10° or 10° times dilute solutions and that of the muskmelon seedlings
was also increased under the 10* times dilution. The growth was reduced in every plant
when the 10 times dilute solution was supplied. These effects were more pronounced in the
crude wood vinegars than in the distilled wood vinegars. However, the difference in the
growth stimulation effect was not observed between the wood vinegars from the pine bark
and those from the cedar board.

2) The nutrient content in the plant shoots did not change correspondingly to the
dilution levels of the treated wood vinegar solutions or to the plant dry weights after the
treatments, except for the N content of tomato shoots which increased with. the growth
enhancement by the wood vinegar application.
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Y DB K F T AREER ORGSR I >V TR 2 L 2B E L1,

MEE L UFE

T, BEARERR  19VEIO~A ICBRIBREERSI T, TEMRE LTI V7 —494 v oR
IR&E 7o REZEREARECEE (RASTHED ok » TRESRIL L 2B, 58 OREE80~150°C
TERELL 7 HIRRER S 5 IS S S 2R U TR RMARER 2R L, 5B, ThdOAkREK
ELIR, BRARER, HZEERREHR, MEAEATNR, HERREARR ST 5. HERARRD
— AP I 1 RICR L 2.
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B1R PEATERO— RO

KK pH HE BRE(%) 7 — 53 (9%)
B 2.69 1.009 1.98 0.71
e 2.62 1.005 1.32 0.08
SR 2.59 1.013 2.70 1.35
EEWER 2.51 1.006 1.98 0.09

B2R EMAFRVELE ~N-s#IE BXUChox1l 1 0HATE
& LA b o B g g

- St b AR S

pH (H.0(1:5)) 6.15 6.01 5.63
EC L5, uS am) 133 1170 522
CEC (meq, 100 g) 20.2 160 48.0
R % 2.8 43.8 6.52
LER (%) 0.172 1.01 0.318
HRRARER (ng N/100g) n.d. 1.17 n.d.
TUE=TREER (mg N/100 g) 3.03 4.2 1.2
Mtk =27y B (ug P20 100 g) 49.0° 590 168
RS Y v A (mg, 7100 g) 69.1 957 284
ANV Y T A (ng/100 g) 451 1380 743
Rk~ s x vy 8 (ag/100g) 50.4 468 133

T, HRATEEARELAREARF o - VRO ICHTFRTABEL, 2 8%, MR L -4t
T 2ke 2 RE L L ERLBmO E=L# y MCENEFNROYIHABR L7, * o vicoWTid,
BHFEBETEZEEY v — Lo Eido =8y b cB LSS L. £, RBRPRIKET
Hofotedd, FRE:00~8:0000], Bt v 7& ST S S HBIMATERT 2 & & bic, HRlkY
S VP SEEBRTRELL. WINOMY ORI A 5 RENTI o, be b EFRiITD
WTiR, EFERo 4 BEOAFEEA10, 107, 10°, 10" ZICFR L 72 KiEHk &8 I oM E R ST
LRI, € OKIER%150ml§ > Tk T 2 R4, ARIEHITREK TED 5530 H ks
LTiT-7. P= b &EF 22AVERRTABROIMERTRAUIER C3EBETLZE L -1
B, AuIZOVTE, 10°, 10°, 104, 10° AR L 7o KFER & FR H 1< 150m #E7Kk 3 2 JUEE % 4
TEIZERBAE T D SHB0HMKSE L TiT - 72, W h oMY oBA 3B E L TR X % 2
i, BBz oE LR 1O 3 RKETRRET - 2. WG, 3S~4REBCEEONEST -
fo. e, VTN YRR, HEEBOFEEERIE LK, 60°COMEES RIS T L8
BREZAE LR, 8203y 7Vl TOWEEE L, Sk, BEP I Liks-T
BRHiRBBALKFEKERCCHRL, SRR POBNERELEHIIKELIRTET, v VBRI
NFFEYTFVRET, K, Ca, Mg BETFUSRETHELZ., WTFhoERERS 3 KEOT
BETHRRL I, :
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B1IK b= b EPOEEOHR
@ ; KiEHKX, @ ; 10EFHRX, O; 10*EFHRK,
A 100 EFRRK, O 10* EHFRX

Fe FOERRE, WIFNOARERHRICBOL TS, 102 ~10" EBHERKCE/AKBHEAX L0 &5 HE
LU, 10fEFRKCRKBEARE LB L TRZ%ES 2 WIHMEHR L. ZESROEHEBLEZDE,
VTN OKREEE T H10? F0R10° EFRXT, 10 EERX Tzt dELHBLEL. 20
R, WK TRIC BT 3R E, BEKS X UOEERARFEROBEES, 10X <k MK <10
FERFX<10° FEFRRE>10 EFRXOIEE 12 0, BEAE AR © EKEHX < 10EHRK <1
02 MBI =10° FEFRRX>10* FRRK, HHHREHEKREER T 1065 FRIX < ki X <102 f&
FHRX=10° EHRR>10* FEFERRONEE B - 7. F1z, BREOBEVIC X 28813, EYAE
BE D SHARR OGS ICHBRSRE cEH N, MEELE LSS, 102 ~10° EFERX TIRHEA
FER DA DR Rm < HEB L, Scl0fEFRX CREZAKRTER O H1E #FE L, KERR O EME
DEVICLIEEOHBANOEERZFILALED SNEL 512,

FROES, OWENOREER TS, MEBEHRAOHE  TERCHEERLRVIED A B - 12
B, 20k, BRBIUHEEEATEROIVEFRX TIE, b OB EERE, KEHEXID S
ELHER L, RS L OEEREEATROIMSEERX TR, KEAXL D b90E L.
/o, 20HHLRE, ZESRLEHB L0R, Bk BIREE, SERESARERLEX T
10° 5 RIX, EERARRKR TR0 EFRXTH -7z, £, 10 EFRXTRABHR X 0 i
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BEhotktbDn, ITNLOFRKE D JMEHERS Ui, LWEKTRICEIT 2RI, MR8 IOH
RABATEROGE, 108EHRX<KEAX<10* FAERX<10® FHREX>10' SERRK, 2H
AR T}, KAERX < 10ERRKX <0 HHRRX>10° ERRX 210 SHRRXOME & 72 - 7-.
—, MEREGAREGROEE, 10EFERXIcE T 3 EEOMHEIM O KKK OB & ik L T/h
Eh o fefedic, KEAKR<0? EFERRK<OEFRX <0 FRE>10* FHRXOIETH - 12.
R AT & R REAN R A LT 5 &, b= DBEGLERK FREOBVWVIERICRIEZTE
B, HAERRKOBS ICHENEZCEL: LrL, BERABRE TRIOL I BERRED S
ng, M- BYEREEEE DI, VThOFRRETHKEAK S OZRIBEARRRROBES 1 LEET
E78 - 7z,

—%, Ao voERBKOVWTRATA3E, Mo FBLXUF A TEEOFERIGIROTD N
RIMETFRR AR T LD > tofcd, TRTOMBERICBVWTKEAREL D bECHB L. EES
ROEHBE Lo, SRS X UEERREER TR0 SHERXTH D, s OARERKRONE
KT, KEAX<10? BHERK<10® ERERR<I0' FRX>10° #ERROIETE < # L.
L L, MEREATRK TR, LVINOFRIBOBETOAEHAX I DELHBLLLOD, FHR
ROBVICK BRI EALERINT, EEREKEATROGE S, 10 FHARXTPrE <
WELLAE, WEXETOEVWZEEALRDONEL >z, COBRE, P2 BXUFR
DEAE, HRBOEVHSERICKITHED, HAFRROBAICHRNEE BN & &—3
LTwaEEZoN5, £, v r0OEELER AFEROEMBEORVICL 2ZEOHEBE~OD
HEIRIEALED NG, - T2,

FEIR NEETHROM< L, FRBIUA vyl ot FfERE(g)
LK

7 Rz AoV
KR FRE Peh ”
L1154 10 4.46** 457"
10? 10.35 13.83" 5.58*
108 14.22 13.35%* 5.79*
10¢ 11.95 13.22** 717
10° 4,52
MR 10 8.68°" 7.04
10°? 12.76 10.71 4.23
108 11.53 13.18** 6.19*
10* 7.62* 11.61" 5.28
10° 5.15
2R 10 4.39** 6.95*
10° 8.87 15.02** 3.27
10° 14.76 12.17** 4.03
10* 12.36 12.87** 5.66"
10° 5.15
YRS 10 7.11" 9.66
10° 10.73 10.18 4.46
108 11.20 12.68** 3.91
10* 9.79 12.19** 4.13
10° 4.19
KEAKX 13.47 10.40 3.54

L KERAXOEEDEICEN TN S BE R I BV NV THBERESEET S EERT,



AEREOFRASYENOLEBT L REFTHR VT (hSE « i - 215 - FH - F5) 65

2. EBRE M7, FABIUA 0 VOB TIROMBELE IRIORLE. WThoOMY 0B
B, LEETHOEEOERIIHIGL, ZEREOE, - HABX TREREBORE Mo/, o
D, WERER < FOBE, KEAXEOMICHINEERERED SN - 128, BK, £
WAFEE TI310° ERRX D, BIREE, HEREEARTEE TIZ10? £721310° EERK Ao TR
ROMPEX LD b REVEHEICH -7, +2ADEA, M, BRES, EEREIGAFROL0° 15
FHX, EERARRRRDOL0 ERRX CHOFREOUER L b AKX, 1, KERAXKELD &
IBLVRVTHRBIRREL L -7z, Ao vyDBEAICs, BEBLUOEERATENIC BHERX I,
OFRPRROMIX & b bKRE L, KHEAXE ORI bEBERENTBD SN, XRICHET 24
REFEIRE BIREE, KERREARRER CRARENEL > THNEXETOE W IZEFHIC 3RS
SNt &l P PBLUFZOBE, WFNOKRREKOIMERRX b/KEHAR XL &
LETT2#RNE o/, —7, AN E REAARRR A LE T 5 &, WFhoEY T A
Mel =i U1 a oA EERE, SEHEOMES L vHECEAE LS IcEZI ok £k,
ABERDOEMEI OB VIC L 2HBRE~NOEBITD SNiih -t

P bEo#BREBEET 2BREEZRCETIMEL IO TERT L, WThOoMYDBATH
AREERDOREFAR SEEATR L 0 SHATKOBSIC I VEFICHEHN, b= b BLUFRIEHL
TIF10* ~10° 5, A oo L TR0 fERECERL THHT 2 2 &k » THEBEEDRY
"JohsEELoN, i/, 0EEEOFFROME CRFEICETZIMFISN S ERENE,
HEBERENRSB O N ZAEROFRBEEDICL > TRLZ T ED D, fET & B RARER
EEDCHEATILEN S VEEE2ET L LBbN 5. AFEHICET LT 3ERLAYICIZ,
FARICK U CRESI R A E T AYE L HESRAE T 2WEOMALELEL, SERIFALEED
—Bo = 2 FVHIE, 01% TR, WEoAEEE2FELCRETIDICHL, ¥ —AD3P—D7 =
J = VEIEHENRERT CEBMEINTVLAE2 8D KERICHOWARKEEEOES, §1EK
AL D, RBEARROBE, 7 - VR HAREEE D bEVEIELNTVS. Lid-T,
MHEERT, REATEEL D SHEARERICE VT, Yot EIEE, HEVRNS L L FEECEN
fel &id, HAERREZRAE T 5 LI & » THEMOEB CAERRS MBI BRohi LR, &
IR O—H bbb TREVAEEbNE, 1, ABHRICSE N 5GBS
d, BRI EAEMEOBEICL > TREELZZENMONTVAEY . AEBRTHE L AFK O K
ML, 97— 9231 vORRBIOBERTH 7285, EHEMTH > BB LNE
AR IS EN 2 ERAYHER O ENU L TV C R s N, XECHBE ICHT 3B
HEWC X ZEEREDONE L ->HOTRBVHIEELNE, TOMICDVTE, I AFVHE
DIRZER = JJ kL & T2 ARRRER VW CHE L TA 308 8H 5 5.

3. YEHOSEESRINE MK THO <, +F2ABLUA o viEYH EEoON, P, K,
Ca, Mg BHE (%) 2F4~6FK R b= rOEE, K, Ca, Mg SHFIZ, KHAX
EVWTNOARFRONER & OMIc bERUZRED SNLh-ch, N EERTIR, MEEFEAR
FEE D10, 10° fEFRE CABHAK L D 5% LA TEREBVERSE L. 7, BED
K UOEERATR D10 FERRXPEERBZFEARRR 107, 10° FHERX TOHENIcRBETR
O, KEFAXLD &N EEEIEL B 2EHESED LN, T oDUEX TR, EEPE
BRELKEAXL OBV DS, AFEROHEHI & > TEMIBOEE BRES N, % DFEN
WINHER L AR EZ o0 B, P SFRE, BERE EEREGKREEKOI0EFRX A
EOEEBIUHBED/NS h o UK TABAK £ 0 bEBICEL 25 E VI RSB O,
TEWIBOEBHFIC K » TP BINASEIE S Nz BRSNS, —H, FREBVTI, N, P, K,
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Ca, Mg DWVFHUTBVT S, ABEEEZHER LROSERIAKMEHX & E% 6 L < 3 E W2
Bonf.. TOKREELT, ABHEOIMERRXKE L OEMEBT CMEIOR MK TR, iR
DEBHEFIC L 2BABNEOETAEL SN, i, MOEBFRECR SN X TR, AFE
DIEFA THYOLEBESRES N E—H T, BHOWINED S 13 EBIN L 725 - 12 72 0 i AR O
BOGERTRZ LAKEHARE D bE LB ERMBONOTREVREEDNS, Fhioy
DG, RS L UCHEARRFROLEX TR}, N, P, K, Ca, Mg oLWFhicB\nTd, Kili
AXEREFAFOBAPNB TS > -0kt L, BEK, BEREBARGEEHA LV Sho
XTiE, BABERIKEAXL D bEL L AERMBON. C ORI, XEOSBE T
BRREMLTLOMBLTE ST, BHIW,ATEIEVL, UL, ZhdOMEK AR
RICESBOEENH IS E VEETRIETV T &b D, REHROKMIC X 2 EYR O LG &
RIBABINSIOBRKCERBS 20 TRB VML EELA S,

B4R Mo rYHEYH ERORBEBRESSESR

ALEEIX
N(%) P(%) K% Ca(%) Mg(%)

KERH AR
i34 10 1.03 0.15 3.22 1.37 0.38
10? 1.27 0.15 3.61 1.45 0.42
10° 1.37 0.16 4.02 1.34 0.39
10* 1.31 0.16 3.79 1.45 0.42
BB RE 10 1.09 0.13*" 3.25 1.29 0.36
10° 1.56"  0.17 4.28 1.40 0.44
10° 147" 0.15 3.76 1.47 0.42
10° 1.37 0.13* 349 1.12 0.35
EHEIR 10 1.22 0.14 3.36 1.46 0.43
10° 1.23 0.15 3.47 1.60 0.44
10° 1.33 0.17 4.03 1.39 0.40
10* 1.16 0.15 3.65 1.43 0.42
CEWERE 10 0.99 0.12"*  3.17 1.24 0.35
10° 1.26 0.13"* 3.38 1.43 0.41
10° 1.25 0.14 3.89 1.34 0.37
10* 1.30 0.14*  3.70 1.31 0.38
TKHEA X 1.21 0.16 3.83 1.38 0.40

ST BIROBEIRRFL,

PED &S, REROHASHEYOBNRNE I RIETHEIC> VTR, F< hON RIX
BOE DI, EMEBOREICHEL THAT2EAHNIE, F2P A0 VvDBADLS 1T, X
&, HRENOHROS SHONHPARROTRRISHIE L EVEASRED oS, 1, AR
ELEERT 2548, 100 ~10° SR EEFRLTHAVA LB EEZ o NB  Ep D, AR
BOERKST THBHERIC & » CHETORBESSTBLS W2 AR EV RS h S, L
DT, AREROWRAMRE LT, EYOBSRINERAZEEMICIGT S 2 & ici3mENss 2
LBoNs, L, KERE, ARABEDOEEEE L L TOESTERELAMY, EMROE
HIREMEEEET5LEL00, INSOMBEBE U CrRIIRBEN O KE 1o BT - ARErE 2 &
5LEEDLNB,
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BOE S RYEYM EROSHENSER

JLBEIX
N6  P(%) K% Cal%) Mg(%)
KRR ARR

11573 10 1.45 0.35" 4467 6.97 0.36
10° 1.50 0.45 470" 6.37 0.29"

10° 1.50 0.46 5.03 7.09 0.32

10° 1.60 0.41 .50 6.76 0.33

R 2 10 1.54*  0.35" 484 7.04 0.36

10* 1.50**  0.46 5.29 7.24 0.34

10° 1.50"  0.48 550 7.83° 0.34

10* 1.43"  0.44* 540 6.90 0.35

KHR 10 1.21° 0.39"  4.32* 560" 0.32
10° 131 0.42" 433" 6.09"° 0.27°*

10° 1.29**  0.46 486" 7.12 0.32

10¢ 1.49*" 0.44 481" 6.80 0.32

EERER 10 1.34> 040" 5.00 6.07"  0.32

10° 1.39"" 0.43" 532 7.46 0.34

10° 1.45 0.46 4.88 6.95 0.32

10 146> 0.48 5.24 7.23 0.34

KHERX 1.77 0.48 5.38 6.81 0.36

SO EIROMERREIL,

Bex A v vyEyit LIBORBEENSER

ALERIX
N(%) P K% Ca(%) Mg(%)
REEH mRE
R 10° 1.59 0.61 5.19 3.02 0.63
10° 1.40 0.61 5.14 2.57 0.51
10* 1.33 0.59 5.05 2.1 0.53
10° 1.42 0.67 5.60 2.52 0.52
BipzEH 10° 1.84 0.75 5.73 2.95 0.59
10° 1.50 0.70 5.63 2.72 0.54
10 1.47 0.71 5.30 2.89 0.57
10° 118" 0.67 5.25 2.85 0.56
EHR 10° 2.16=  0.76 6.12 3.21°  0.69"
10° 1.96 0.75 6.20 3.23 0.63
10* 1.87 0.64 5.62 3.26"  0.64
10° 1.63 0.74 6.06 2.79 0.54
TERRE 10° 2.31 0.78" 6.02  3.14 0.64
10° 2.31 0.80** 6.68"" - 3.02 0.59
10* 2.13 0.69 5.74 3.34  0.62
10° 2.03 0.73 6.60*" 3.22 0.71~
IR X 1.62 0.61 5.38 2.20 0.52

LU ESROMIERRIL,
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VT = 5N, v OB E FC R NCE TR & 3 2 HKERR B X CRBARRKRE VT, b
b, FRBEUA v OFHIEES L UOBRSBINEICATE S ED L 5 BHRERTH Ay MR
BRTHEI L. b= b EFrRi220TR, BARBEKZ10~10" T L 7o Kis i % 8 1 200l
BT 5 LRI EIIC KT 20 E, X oY izoWn T, 107 ~10° I &R L o REEH %
HichHic ks 2 L%, KREFIERMKTED SHS0H B L <iTy, XE, /RE, &
BESBNBICSDVTHAL, UFNoKREEE-. :
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I0REREOHFREOMH TREIAEBTRIINEISN S C LAVRE N, WENOBYOBS TS, K
HEROFEMEI OB VI X 3 ZREOWB~OFEBRIILAEBD SN, 1,

2) AEERDWAPYREY OBSRINB I KIETHEIS>VT, P O N RINE, et
BOREISHGL THALAY, FRABLU2 0 ry0lEacid, X5, SRE~OYREOL b
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