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The Effect of Chitosan and Wood Vinegar Treatment
on the Growth of Eggplant and Leaf Lettuce

Jeong, Soon-Jae - Oh, Ju-Sung + Seok, Woon-Young -
Cho, Mi-Yong - Seo Jung-Bum

From the experiments on the effect of chitosan and wood vinegar, which are
environment-friendly materials, on the growth of eggplant and leaf lettuce, the
following results were obtained.

1. The effect of chitosan and wood vinegar treatment on the growth of eggplant
1) There was no difference in soil component elements before and after treat-
ment with chitosan and wood vinegar. The total number of microorganisms
tended to increase after treatment with chitosan and wood vinegar, while the
number of bacteria increased among microorganisms. However, there was no
consistent tendency in the number of Acinomycetes, fungi, and trichodema
between treatments.

2) The growth and the yield of eggplant increased compared with the control
plot in both the chitosan-treated plot and the wood vinegar-treated plot.
However, there was no significant difference between the treatments. The
yield of eggplant per 10a increased in chitosan- and wood vinegar-treated
plots compared with the controlled plot. There was no significant difference
in treatments, however, the plot treated with 800 times-diluted solution
showed a higher growth.

2. The effect of chitosan and wood vinegar treatment on the growth of leaf lettuce
1) There was no difference in soil component elements before and after treat-
ment with chitosan and wood vinegar. The number of bacteria increased
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among microorganisms. However, there was no consistent tendency in the
number of Acinomycetes, fungi, and trichodema between treatments.

2) The growth of leaf lettuce in both chitosan-treated plot and wood vinegar-
treated plot increased compared with the control plot, however, there was no
significant difference between the treatments. On the whole, the plot treated
with greater concentration showed a higher growth.

Key words : chitosan, wood vinegar, leaf lettuce, eggplant, microorganisms

I.M o

HT 4 €FH dAel A B Ut o2 JAFAFTAES o &3 AvAE
Z7FstaL Qi ol 5,1141 A7 715448 AF FEE AXAI glo] 2005 7,608
4 AEE FAHE & e, ol 2000850 vlE) s A FUHEAG. FEEE HA
ANAEF7E 3,149 U1@1%) 22 7HE B3, =7 2,1379YU028%), S3F 1,2519U(16%), &
AF 9359 412%), AF 1369 902%) TolthA 5, 2006).

a2 HE IBATEE AR F4% AAAM = BTt ofF AA YA =
Aste vlES tigs] vkttt AN $AA Foll AFAANW HHL 27%F A8},
BAENE ANFS DA FAE T 44%] BT AAoIH(FH R, 2006). <ol S0
8735 dN g #4ol TxHUAM A8 FAAE AHS3t 2FZY ¢ sA4ES
AretEls B2 UKk ok @A FHL T s g4l I18FE 44
adol kiAol A=E AME ALstd AR EckA BAAH WL Eiy
AME FAECE & 4 Utk

A JBFEHE AN U A AHRSHE AAE TdsiE) 1 FollA 1B
2t Fx2AE Bol AHSSHAL itk JIEAY BExQe BEY ¥ E FENSH BHIAS
#AYE f13td Abgol 7Hedt AR ot(EdHE 7€, 2005).

Chitosan £+2H7 A7)0 01 & dQ T EASEZ A (Gudmund 5, 1989; Muzzarelli,
1977). Chiting golA@&sted Aol EFZA ZEo didt AlLaEIE A EH 9 TEr)
5 kel Alxe] BAIE FIH A EY S-S FXITHT 3 H Th(Hirano®} Hayashi,
1987; £, 1988). =& Chitosan ¥ o] 7] Fol 43 FFFINE FE3te FUHAILAH
(°l, 1995), Z& ASEFE AF(F, 2002; ©] 5, 1997, & 5, 2006)7F A= ASE UHA
At

F2YL AFEAE L2 7HE3He g3lsts AR NA 783ke 7t2E Wk 9
s Z1Alek AA = E2ste] FE7 AA olth(H, 2000). FAHLL 2ato|H, 7+ Alo] EFL
H ARCEA ditHoR e BEFA(0)9 A, 1993; B T, 2006), F4] AHdE 74
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(A 5, 1998) 2 Z4%71e] HAANE EAIEL 20027 AE AoE LA Yok
metd B AFE J1EAS Bxdg $EEs guAsid 7R ddRe) Al
nAE 23E AEsnA A,
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2 AP 20064 3UFEH U7 Folistn FHEH she-2 WolA THxe ldE
B TAZEE o AFstdTh FAARE JBAEKIF F2A(Dit)E AHEstHe,
%) Z2HE 33) 20081, 40080 B goowR o= B Nste] F4 10Y

Hees 7IEYTH &
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Table 1. Chemical properties of experimental on chitosan and wood vinegar

Micro nutrient elements(%)
Division pH
TN | P0s | KO | CaO | MgO Cu Fe Mn Zn
Wood vinegar 3.1 0.03 0 0.03 0 0 0 114 0 7
Chitosan 35 0.01 0 0.76 | 0.73 0 0 576 0 0

1. F1EAT Bzl A7t Ao Lol nHe 3

B Aol AR FAFETLE TR “Fup S ARSI o, 7 EAT F2do)
Al e=E 33 20000, 40004 3l gooulY ATt FAHATA HE2TFE et 4
A A FE F AlgTas Gy kB o g wix sy, FAAEE U nsHA
2 AEistgnh AEEAL 49 1099 B&FAZY S 817, 49 1290 4 AFAHHT

] 100x350cme} HFALR W =& WE F AXAY 60x50emE 3t AT A E
R2FE A2 VB4 BxdAgEs H4 10 FRE oY 74 sEEE dUAy
At AAYL 28 FAE IHT A= BF AASGT 7E A s wEIF
4 BEAMEA AT

AEzAbe 273, 98, 9%, 474, 4E428% 2 AAF 58 AR, sERAe
o] 25~30em?l A& 71EL R 3, BF, A, #A, FAT @ FPAF T& A
3T

AdAE A Fo EFEML FEAFTHY BEY SFFEY(FEIEH, 1998)0] F3td
AABIT B uAE A AMRS AEujXE guk AlitS - SE TSA(Tryptic
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Soy Agar), W& AE3= AlA(Actinomycetes Isolation Agar), €RF FFol9] Ay A}
23} PDA(Potato Dextrose Agar)°ll S0ug/8] Chloramphenicol S 7 AH8-3tg o, Egl3E
HuhE M¥Est=d AFE-3HE MEA(Malt Extract Agar)oll 3H A1 2 Chlortetracycline= 20pg/4
A7V WA E ARSI P ES RANE Ald 2 AT AN 30T ol 293 vl st
o FAE SEUTE ZARIAL, F3o] 9 EIuleE 30C o 593 w3t 34
d FIE2YUSFE A

2. 7|23} B2 ADst 459 A5l v 4%

B A AHE TAEFTS FAFEY “HA 0 A3 E AR oY, 7B B2
F Hszot AFFuRG FAXEE 7H AEH $YeHA AT ANEEEL 49 24
Yol A& FAFYE 33, 4¥ 269 AYTE T3] 60x340cme] FHLOE HEE TE
F AXAE 30x15emE 3t M2FF 2054 HA3GT 1L T EA 9 E2AE T
TEREE 7¥ A2 33 GUAIATh A FIEAY ZEE Ayl Edd o
gom, AFZAE “FAANFAT ZAVE 0 £33k AAIBGH. ASEARE AETE
ol He 10/0AE AAst =Astdon, 4%, 9%, 994 9 4848F 52 9
zhol 71 21 A& A3 =AY

a3 EGEA B uAEY 2ARE 7R Adg FY3kA AAEE T

m. 2= 3 g
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1) 714k X217} 71xle) M=) 0jxE P
(1) 71B4 A2lrk Eope) o)statd 4 MBSl MNE I
NEG QuAE AR AYEY EFE BHY A3} Table 29} 2or], gAX A
‘¥ EFS B4 F3 TR Aolx gk

Table 2. Chemical properties of soil before and after the experiment

pH EC P,0s oM Ex. Cation(cmol/kg)

(1:5) (mS/m) | (mgkg) (%) Ca™ < Mg™

Treatments

Be. 6.4 1.9 710 1.9 52 6.5 23
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Treatiments (Il)g) (mE;?m) ( rr}: ;?ks : 82/){ ++Ex. Catlonfcmol/kg) .
) Ca K Mg

200 6.3 1.9 714 1.9 55 6.4 25
400 6.5 2.1 715 2.0 53 6.7 2.6
800 6.5 2.0 710 20 5.4 6.5 2.6
mean 6.4 2.0 713 2.0 5.4 6.5 2.6

Means seperation in columns by Duncan’s multiple range test at the 5% level.

Be.; before experiment, OM; organic matter, EC; electrolytic conductivity, P,Os; available phosphorus, Ex.
cation; exchangeable cations.

200; 200 times solution, 400; 400 times solution, 800; 800 times solution

7184k gdEA e 7HAE A §F EGE AFHIA AlE, T8, EgREnt 3
WA 8 BA% A3e g3 ZT<Table 3>.

FIEA M) Aol vis) E¥Ael Fo & WAE FUF UM AEES BRI, BE F
F FoAe At Bol Fvkekanh. el A, AV 2 EgAuniee Mt d
AR AL Atk

Table 3. Change of microorganisms number in the soil for chitosan of eggplant

Treatments Baécteria Acino6mycetes Fémgi Trichdema nﬁcrozi);zlrlisms

(10°cfi/g) (10°cfu/g) (10°cfu/g) (10°cfi/g) (106cfu/g)

Be. 4370 & 17.3 1.4 1.1 456.8 d

200 4763 be 20.3 13 1.9 499.8 ¢

400 497.0 b 235 1.4 22 524.1 b

800 724.6 a 233 1.4 2.4 751.7 a

Control 463.1 cd 21.7 2.0 13 488.0 ¢
mean 519.6 21.22 1.5 1.8 544.1

% Means seperation in columns by Duncan’s multiple range test at the 5% level.
Note; Be.; before experiment.

@ NEA Agle] HE X} HFEA
NEAE FEEE HYst AN 24, 94, 9F, 99, 34 L AAFE 2AT
Ashe Table 49 BTk 2%, 94, 9F, G9H, 274 L AAF 2F 2Tl s 7|
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Table 4. Change of foliar application of chitosan on the growth characteristics of eggplant

ltem Plant Leaf Main stem Fresh  |Ch. contents
height length width area diameter welg}llt 0 (SI;AD
Treatment (cm) (cm) (cm) (cmz) (cm) (g/per plan value)
200 17791 b% | . 30.14 a 21.34 a | 343.18 ab 1.64 a 2,010 ab 54.89 a
400 19125 a 3132 a 21.51 a | 37442 a 164 a 2,140 a 5501 a
800 192.16 a 3134 a 21.82 a | 38340 a 167 a 2,170 a 5494 a
Control 160.10 ¢ 28.18 b 1869 b | 22397 ¢ 149 b 1,849 ¢ 5319 b
mean 180.35 30.24 20.84 331.24 1.61 2,042 54.51

% Means seperation in columns by Duncan’s multiple range test at the 5% level. Ch.: Chlorophyll contents.

() 71E4F Ao & 7HA e FHEA

FIEARS TEHE JuAgste X9 HFAE4] A5, F, A4, A5, AFASF
A 27 vE)] FE4t ATl oAl %I (p<0.05), A
AA A ehdth(Table 5). £ AT A7 71 EAMS] FHA o & 74|
FiFo] "z o) Hl3)] F718A=l(P<0.05) ©)& Chitosan®] FHAE o &3l
Chitonase®] F= - Ado] F2l=0], 7kx] A ML A5 GELTFC] F7Hstd A
o] R HATHA, 1998; F 5, 1999; Hirano$} Hayashi, 1987; FBF, 1988). 7(2002)2 7}
S7rAF Al Al Chitosang A 2] dt Ax} Fx) 7ol Hlg] A5 % A5 FAo| otk
3 3L, Lee et al.(1997)2 Chitosan 848 EFe] E§ste] s F2E A=
o Ago] FXHUATGT BT

Table 5. Effect of foliar application of chitosan on the fruit characteristics of eggplant

Item Fruit
Yield
number(No. length diameter weight shape index (kg/10a)
Treatment per plant) (cm) (cm) @ (%)
200 12.97 a° 26.61 a 14.61 a 153.79 a 5490 a 6,300 ab
400 13.12 a 26.68 a 14.61 a 156.53 a 54.76 a 6,420 a
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Item Fruit
Yield
number(No. length diameter weight shape index (kg/10a)
Treatment per plant) (cm) (cm) (®) (%)

800 13.10 a 26.66 a 14.63 a 156.52 a 54.87 a 6,510 a
Control 1283 b 26.16 b 1413 b 14821 b 5403 b 5,550 ¢
mean 13.00 26.52 14.49 153.76 54.64 5,554

Means seperation in columns by Duncan’s multiple range test at the 5% level.
2) SXU X2t Jixiel M=o DiXls dE
K Bzl Aelrt £ ol5etd 447 nlgel Ve FF

zhg gEANT ¥
5o 9wk

Table 6. Chemical properties of soil before and after the experiment

E%g B3 A3 <Table 6>0A BiEnpel o] X A

FRE Aol

AT

Treatments pH EC P,0s oM Ex. Cation(cmol/kg)
(1:5) {mS/m) (mg/kg) (%) Ca™ K Mg™
Be. 6.1 2.1 734 2 2.1 9.2 8.3 35
200 6.1 2.0 728 ab 2.1 9.3 8.5 34
400 6.2 22 725 be 23 9.3 8.5 37
800 6.1 22 719 ¢ 22 9.5 89 37
mean 6.1 2.1 724 22 9.4 8.6 3.6

Means seperation in columns by Duncan’s multiple range test at the 5% level.
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Table 7. Change of microorganisms number in the soil for wood vinegar of eggplant

Treatments Baﬁcteria Acin06mycetes F;mgi Trictlodema nﬁcroz(r):a.lnisms

(10°cfw/g) (10°cfw/g) (10°cfu/g) (10°cfu/g) (106cfu/g)

Be. 4430 ¢ 0.1 1.1 2.7 4469 e

200 707.6 ¢ 1.1 1.2 31 713.0 ¢

400 1,1202 b 1.6 1.0 3.6 1,1264 b

800 1,166.1 a 1.9 1.9 34 1,1733 a

Control 533.0d 0.1 2.5 32 538.8 d
mean 794.0 1.0 1.5 32 799.7

% Means seperation in columns by Duncan’s multiple range test at the 5% level.
Note; Be.: before experiment.

@) 29 Aol dE 7HAe ¥E5E4
Exe FEUE AYstd siA e 24, 9%, 9=, 494, 44 L AAFL A%
An} izl vis] Hx Mol M F2sAl ERXIP<0.05), A ol HFEst
& 37hete A%E Byou 7oA Aol AAHA 3kt 157 AT A
SHEFE ATl SN A BYT, QE2TFLE dzTof HF 7B
oA ERAP<0.05), A2l DolE AP AFES AAT<Table 5>.

Table 8. Change of foliar application of wood vinegar on the growth characteristics of

eggplant
Ttem Plant Leaf Main stem Fresh  |Ch. contents
h(‘ziri‘;t length width area di?g‘r‘l’)ter ( g/;:ii};;nt) (f;f:))
Treatment (cm) (cm) (cm’)

200 175.02 b*| 3062 a | 20.15 ab | 316.85 ¢ 1.56 a 1,910 ab | 5495 a
400 17795 a 3048 a 2148 a 35471 b 1.57 a 1,950 a 54.84 a
800 181.15 a 3132 a 21.72 a 380.27 a 1.59 a 2,080 a 5498 a
Control 15852 ¢ 28.14 b 18.62 b 22397 d 148 b 1,840 b 53.15 b

mean 173.16 30.14 2049 318.95 1.55 1,945 54.48

“ Means seperation in columns by Duncan’s multiple range test at the 5% level.
Ch.: Chlorophy!l contents.
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() Fz4 Ao B 7iA Y FFEA

E24E R gUAEt 7iA Y FAEXQ g, AR, AA, AF L FAFAF
€ AR A A 1577 B, 33 3, 3F 2 100T TS 2T vls) {9
A EXIP<0.05), M telle HdeErt #&¢4E IUMEie AEE R Ayt
o1& zlol= UAEHA &34 ti<Table 9>.

B ANEAF 2 Al YA 719 A& R FEFe] tizTol HE F7H A
< GUEETY ESTAFA GAZE 43 ANA FEAESEHE TV, ES N ES
245 AA ZEY ASE SIAATH] B, 1993).

N

Table 9. Effect of foliar application of wood vinegar treatment on the fruit characteristics

of eggplant
Item Fruit
Yield
number length diameter weight shape (kg/10a)
Treatment (No./per plant) {cm) (cm) (2) index(%)
200 12.94 a* 26.58 ab 14.62 a 15275 a 55.00 a 5,730 ab
400 1293 a 26.61 a 14.60 a 152,77 a 54.87 a 5,850 a
800 1297 a 26.64 a 1463 a 15595 a 5491 a 6,240 a
Control 1281 b 26.14 b 1412 b 148.18 b 5402 b 5520 b
mean 12.91 26.49 14.49 152.41 54.70 5835

% Means seperation in columns by Duncan’s multiple range test at the 5% level.
2. 71BAS B2l AErt Q459 BJel mA e 4F
1) 7184 MeJt AetFe] UKo DiXis &
() 71&=4t M7t Bokel ol&aa Jda vy &g niAe I

I EAS GUANET A Fof EFE AT AT} <Table 10>914 BE npe} o] g
HE A 7o) B WEE FHT Zole YA, Y telx ST AFS AN

Table 10. Chemical properties of soil before and after the experiment

pH EC P,0s oM Ex. Cation(cmol/kg)

Treatments
(1:5) (mS/m) (mg/kg) (%) cat K MgH

Be. 5.7 J 0.3 430 a* 1.8 5.1 1.2 24
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Treatiments (11’?51) (mES(/:m) ( nl: ;/?: : 82/){ . Ex. Cat10n+(cmol/kg) _
) Ca K Mg
200 5.8 0.3 421 ¢ 1.9 5.2 1.4 2.2
400 6.0 0.6 425 b 1.9 5.1 1.1 22
800 6.0 0.3 429 a 1.8 49 1.4 23
mean 5.9 0.4 425 1.9 5.1 1.3 2.2

% Means seperation in columns by Duncan’s multiple range test at the 5% level.

Be.; before experiment, OM; organic matter, EC; electrolytic conductivity, P-Os; available phosphorus, Ex.
cation; exchangeable cations

200; 200 times solution, 400; 400 times solution, 800; 800 times solution

A st YFFE A F EGS AHES A, TFo], EL v}
i 4% d3= 23 Zt<Table 11>
Z1E4 @EAE] Ao vE] F vAE = SR AFE HY, vAE FF Fode

Azt gol F71stAnt. 1 9 A, F%e] R EIEnt we AT AW AY
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Table 11. Change of microorganisms number in the soil for chitosan of leaf lettuce
Treatments Baécteria Acin(;mycetes F;mgi Triclslodema micro'l(;;);]nisms
(10°cfu/g) (10°cfu/g) (10%cfu/g) (10°cfu/g) (10°cfu/g)
Be. 532.5 ¢* 0.1 0.2 0.4 5332 ¢
200 1,342.0 a 1.4 09 1.2 1,345.5 a
400 1,347.1 a 1.7 12 1.9 1,351.9 a
800 1,3472 a 1.6 1.0 1.5 1,351.3 a
Control 1,I513 b 0.1 0.2 0.5 1,1522 b
mean 1,144.0 1.0 0.7 1.1 1,146.8

% Means seperation in columns by Duncan’s multiple range test at the 5% level.

Be.; before experiment.

@) 7IEA Helo] mE AdFe) AGEA
AEse GuAS] QuFe) A%
B9 44, 9%, 9%, 9ud 2 45

= [e)
54L&

d& ZAMS A <Table 12>9 2o} B85
oz HlE] 71 B4 A TolA foeA w3k
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BP(P<005) Ael 2ol 45 2 GUAL K917 Aoy} AHHA YYoH, IF, 4F
2 1029 FFES A2zt e 4922 Folt Yepth GF2FFE BTl M) 7]
B4 Tol A ERXTP<005), e ol 800 A2l FolA EUTH 1007 FFL o
zwm 904kgQlEl HIs) P EALH E Tol A FaFo] ELI(P<0.05), HEY el = TIAF L
BE7} §e4E ol ZAY ATL AT

= l?ﬂéﬂr 1B A7t gzl vs) Q5o 5ol wA yehd AL 71BN
719 B A2 JEUA|, B-13, FFIIUA &0 2 AE AXE EESA B
713, ZHE0 YIFLLeE THEFH T AHo] FLIAUTHA, 1998).

Table 12. Effect of foliar application of chitosan on the growth of leaf lettuce

ltem Leaf Ch. contents .

(SPAD Yield

number length width area weight ue) (kg/10a)
Treatment (No.) (cm) (cm) (em®)  |(/per plant) vaue

200 2411 a° | 3121 ab| 2264 b 296.50 12631 b 52.18 ab | 1,061 b
400 2431 a 3252 a 2201 b 327.57 130.57 ab| 53.01 a 1,096 a
800 2498 a 3297 a 2324 a 343.46 138.19 a 5328 a 1,160 a
Control 22.18 b 2921 b 18.76 ¢ 22295 107.62 d 46.84 ¢ 904 ¢

mean 23.89 31.48 21.66 297.62 L 125.67 51.32 1,055

? Means seperation in columns by Duncan’s multiple range test at the 5% level.
Ch.: Chlorophyll contents

2) SXN X2|7} Ao M0 0|X|= A&t
1) Fx9 M7t 2 olzﬂ@m A vl Bl viHE FF
Exe gAML A5 EGg 24T AFE <Table 13>004 HiEute} o]
Az - 3o Bk Wale FHI Aoje it

Table 13. Chemical properties of soil before and after the experiment

Treatments (Il).};) (mES?m) ( nI: ;?ks ; ((?)2/)[ . Ex. Catlonfcmol/kg) .
) Ca K Mg
Be. 5.6 0.2 434 1.7 5.2 1.3 28
200 5.7 0.3 441 1.8 5.0 1.1 2.5
............... 400 55 0.4 431 1.7 49 12 24
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T pH EC P,0s OM Ex. Cation(cmol/kg)
reatments (1:5) (mS/m) (mg/kg) (%) —+
: m £ ° Ca"™ K Mg
800 5.5 0.2 436 1.8 49 1.4 2.1
mean 5.6 03 436 1.8 4.9 1.2 23

“ Means seperation in columns by Duncan’s multiple range test at the 5% level.

gt AAFE AT F ESE AFH3td A, FFol, EdZH
A¥ Ads g ZT<Table 14>,

Aol vig) F wAE F7) UM AFE RAL, FRLAE ATt
gol Zrlstg . WA F, %ol R EFH v} £ A Hol v thh FristA oy A

el
o
2
=
12
I “““‘ &
A

Table 14. Change of microorganisms number in the soil for wood vinegar of leaf lettuce

Treatment Ba6cteria Acinoﬁmycetes Fémgi Triclﬁlodema mjcrozggilisms
(10°cfu/g) (10°cfw/g) (10°cfw/g) {10°cfu/g) (10%fw/g)
Be. 530.4 c* 0.1 0.1 0.3 5309 ¢
200 1,338.1 a 0.5 0.2 1.4 1,340.2 a
400 1,339.0 a 1.7 0.1 2.1 1,3429 a
800 1,341.0 a 2.1 0.9 2.4 1,346.4 a
Control 1,1522 b 0.1 0.2 0.7 1,1532 b
mean 1,140.1 0.9 0.3 14 1,142.7

% Means seperation in columns by Duncan’s multiple range test at the 5% level.
Note; Be.: before experiment.

@) 229 Ad BE dFFe] Y54
Zxoe gAAt] Y4Fe) ASEHS 2A AIE <Table 159 2o A%
49 A%, 9%, 9E, 994 € 4L 2Tl vis) Bz A TolA felstA l‘;&
ThP<0.05). & e FE7F 2&5F Z7IRE S BIou, Fo4d Aol UA
A gskth 1007 F£FL 2Tl w3 FxY AT FosA FTIEIAI(P<
o

13)
0.05), A2 Ztell& 4008 2 800wl A FolAs FolAA Aolrt AAHA Lkt

_E"_
:'J.



B3 Bxel Aevh kA R YAF AR PINE 9B 449

Table 15, Effect of foliar application of wood vinegar on the growth of leaf lettuce

ltem Leaf Ch. contents .

(SPAD Yield

number length width area weight ue) (kg/10a)
Treatment (No.) (cm) (cm) (cmz) (g/per plant) vaiue

200 23.98 a° 30.86 ab | 22.05 ab 278.61 119.58 b | 49.14bc 1,004 b
400 24.05 a 31.15 ab | 2265 a 295.65 12951 a | 50.01ab 1,087 a
800 24.69 a 3292 a 2291 a 314.67 130.12 a | St.lla 1,093 a
Control 2201 b 29.15 b 1854 ¢ 222.05 10631 ¢ | 46.84c 893 ¢

mean 23.68 31.02 21.53 22223 121.38 49.27 1,019

* Means seperation in columns by Duncan’s multiple range test at the 5% level.
Ch.: Chlorophyll contents

FxdE Fd9AH3 A dAFe] AEEAE AR AFE <Table 167 2ok ASE
A A, 8%, 9%, 984 2 45 d2Td ud Ex9 MHFM fHeR
SYTHP<0.05). A2 Trell= ‘%3" 2 gEde fodo] JAHA dked, 4%, 94 4
5 TEF 225 E M AFS By, foA Aole ARFHA &gt
HEATFS 7o Hla‘rﬂ Exq ATodA FoHos ERI(P<0.05), 10T TEF
2ol Bisja ExY A FdA Fodo2 =718 (P<0.05), el tellE 8001 <Y
Aol A 1,0903kgl 2 ThA EUTH

2 78S BxdE gdadEstd Y45 A& v AHE FES A3 d=

A
Y

Table 16. Effect of foliar application of wood vinegar on the growth of leaf lettuce

ftem Leaf Ch. contents .

(SPAD Yield

number length width area weight Jue) (kg/102)
Treatment (No.) (cm) (cm) (cm®)  |(g/per plant) vatie

200 2398 a® | 30.86 ab | 22.05 ab 78.61 119.58 b | 49.14 bec | 1,004 b
400 24,05 a 31.15ab | 2265 a 295.65 129.51 a | 50.01 ab | 1,087 a
800 24.69 a 3292 a 2291 a 314.67 130.12 a | 5111 a 1,093 a
Control 2201 b 29.15 b 1854 ¢ 222.05 10631 ¢ | 4684 ¢ 893 ¢

mean 23.68 31.03 21.54 L 271.74 121.38 49.27 1,019

2 Means seperation in columns by Duncan’s multiple range test at the 5% level.
Ch.: Chlorophyll contents. '
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