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Effect of Chitosan and Wood Vinegar on the Growth and
Nutrient Absorption of Red Pepper (Capsicum annum L.)
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Abstract

This study was conducted to investigate the effect of organic agricultural materials, chitosan and
wood vinegar, on the growth and yield of red pepper and soil microflora. In the chitosan treat-
ments, the density of actinomycetes in soils increased, while the density of fungi decreased. Com-
pared with the conventional cultivation, the stem diameter of red pepper was greater in the chitosan
or wood vinegar experimental plots at 50 days after transplanting, though there was no difference
in chlorophyll content among treatments. The incidence of disease and insect was higher in the
treatments of organic agricultural materials than the conventional cultivation, regardless of appli-
cation frequency. Contents of cations such as Ca and K in leaves and fruits increased by chitosan
treatment. In all experimental plots, fruit yield decreased because of diseases and insects. But in
chitosan treatment plot with 10 times of application, characteristics of fruits were superior to oth-
ers and the yield index of red pepper was the highest as 92.4% as compared to the conventional cul-

tivation.
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Table 1. Chemical properties of experimental materials.
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extract glucose agatilA], ¥Hd¥i2 Starch casein agar
HjR], AP Rose-bengal agar| A& AHE10H
Zt NEY vBE = 309 petri dish(o 8.5 cm)ll
el colony®] Hel3] E48 o183l Zz} Algt
% B3t e F2ZU3 A4 (colony forming unit :
CFU g, dry soil)@ 41&3}51t.

AEZARE ST SARNEIT AR &
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£ WMEEE Bl ALket.

AEA 2 3 T FUIEEE 60l HxE F
gt AIEE H,80,-H,0, N o7 Eafsl] TN=
KjeldahH, 214+ Ammonium Vandate®], ¥o] 2
HFYAE YREFEEEEAE o83t 4951
o, I 5 UNPIREFE AETAHA YA £33}
of 8-S AT, SEe 3P, DAL Kjel-
dahly], 393> Somogyiy], AW oE|2F2HS
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71Eqk) Bz pHe 27} 3.3, 3.002 7ol
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F7PEAA Aol 3t AFHT EY v]AEL
W2 A 2 Ax) Fg. 10tk A8 & F1EA
A FEANA Wde] Frlske AEe R AE3grt
BEE 1 UE ES okl v, AP
B3Pl 1.72 x 10°9)] HIS} 7B BEAEA] 1.10~
1.28 x 10°, S5} B3] 1.32~1.52 X 10°2.2
I 4wy} 2Aashe Al Adae Mk
o7} Qigict. ool wel AF vl¢k B/F ®I7F 271

pH N(%) P(%) K®%) Ca(% Na(%) Si(%) Fe(%) B (%)
Chitosan 33 0.004 0 0.787 0052 0054 0060 0055 0.027
Wood vinegar 3.0 0.004 0.01 0014 0002 0002 0.0l 0026  0.001
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Fig. 1. Changes of soil microflora by chitosan and wood vinegar treatments. Cts.: chitosan. Wv.: wood vinegar. 5- 10 - 15:
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the number of application frequency. B: bacteria. A: actinomycetes. F: fungi. Values with different letters differ significantly

at P=0.0.5 level.

Table 2. Effect of chitosan and wood vinegar treatments on the growth of red pepper.

50 days after transplanting

80 days after transplanting

Frequency Pl_ant .Stem Content of Plfint .Stem Content of
height diameter chlorophyll height diameter chlorophyll
(cm) (mm) (mg/100 cm?) (cm) (mm) (mg/100 cm?)

5 84.1 9.8a% 55.6 98.7 14.5 69.1b
Chitosan 10 83.8 10.0ab 56.8 99.5 14.5 70.7ab
15 84.0 9.3b 58.1 98.6 14.1 68.1b
5 84.1 10.4a 58.4 98.4 14.4 71.3ab
Wood vinegar 10 84.2 10.1ab 55.1 99.1 14.7 70.5ab
15 83.0 10.2ab 58.2 979 14.5 72.9a
Chitosan 5 83.7 10.0ab 554 96.4 14.8 70.2ab
+ 10 83.7 10.1ab 54.0 98.5 14.4 69.5b
Wood vinegar 15 82.6 9.1b 54.8 98.6 145 69.3b
Convention 83.7 9.2b 56.1 97.0 145 69.6b

*Duncan's multiple range test significant at 5% level within columns.
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Fig. 2. Effect of chitosan and wood vinegar treatments on the incidence of disease and insect. Cts. : chitosan. Wv. : wood
vinegar, 5+ 10 - 15 : the number of application frequency. Values with different letters differ significantly at P=0.0.5 level.
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Table 3. Contents of inorganic elements in red pepper leaves as affected by chitosan and wood vinegar treatments.

Division Frequency T-N (%) Ca (%) Mg (%) K (%) P (%)

5 4.22b* 1.61b 0.89¢ 247¢ 0.08

Chitosan 10 4.14¢ 1.64b 0.98b 2.90b 0.06
15 4.17¢c 1.83a 0.91c 3.27a 0.07

5 4.28b 1.58b 0.98b 2.28¢ 0.08

Wood vinegar 10 4.23b 1.60b 1.05a 2.57b 0.07
15 4.18a 1.61b 1.08a 2.66b 0.08

Chitosan 5 4.25a 1.62b 0.97b 2.32¢ 0.06

+ 10 4.21b 1.71b 0.97b 3.8la 0.08
Wood vinegar 15 4.23b 1.76a 1.00b 3.86a 0.07
Convention 431a 1.55¢ 0.88c 2.32¢ 0.07

“Duncan'’s multiple range test significant at 5% level within columns.
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Table 4. Tissue analysis of red pepper fruit as affected by chitosan and wood vinegar treatments.

Moisture  Protein Reduced sugar  Ash Fat Ca P K Na Fe
frequency ; -1 :
% of fresh weight mg - kg™ dry weight
5 87.0 1.61 1.89b* 064 031 124b 3.80 179ab 0.72b 0.06
Chitosan 10 87.2 1.63 1.93a 063 031 132a 3.78 1832 0.73b 005
15 87.1 1.62 1.94a 064 029 134a 381 181a 0.72b 0.05
5 873 1.57 1.87b 065 030 1.24b 378 182a 0.74a 0.06
Wood vinegar 10 87.8 1.59 1.84b 063 031 1226 3.69 179ab 0.72b 0.06
15 87.2 1.61 1.88b 063 031 1.26b 381 17.8ab 0.74a 0.05
Chitosan 5 87.7 1.60 1.78b 062 030 123b 380 18.1a 0.75a 0.06
+ 10 87.4 1.61 1.82b 064 029 124b 375 17.7ab 0.77a 0.05
Wood vinegar 15 87.3 1.60 1.84b 063 030 126b 3.79 181a 0.76a 0.06
Convention 87.6 1.59 1.88b 065 029 125b 376 17.6b 0.77a 0.05

“Duncan's multiple range test significant at 5% level within columns.

718 RS & & YoR ol A} Bes
£ Z7laks Aol B4, Bxo| MalAlole Ca,
Mg, K 5] gole gato] Baol Hlal we Hol
o, ALFSEE ot He Agoldirh. duHos
Ak, Q5o o] ZHE STl Bty
MY ) £4o] SAET G HEYK0) FAE
ol 2R Ro] Bl Algel o Bz 2
2o} Qutel Stk FE sk 28l olat R0
2 ¥ Kim 5(1999)8] o127 A3 Aaksic). ol
Joleol F47 Al A% B el ool
a7 Roly] s A 7led AHY Al
AT Thge] B¢ 9 713 Sol WA
Z20] Z%olAo} & o2 melry

2% Faol) vt HEEA Foke Table 45t 2ok

TEI S T AR gl A2t xlele
Holz] ¢fo}, o]E ¥ mXE FEA} Exoko|
o7t P 3] wleRt Aoz M) 3, T4
- F CaY Fo] 71BA HElTolN v e A
o2, AEA EAFYehs YPRE Alel GRE
T ol§ HoX9] o5 frlEAAlY] A} o= A
TE e Ao AgEdY.

FHEAD 9 7S Table 59 UERG RAAY A
o] 7|E2k, Bzl AzloA A Jeptow Fake
w3 vlgle] ZE Al X Tols it s
2] olgt EFUlEE I 5 It g,
1B 103 AMElA 10aF 354 kg, B%2A 103]
Aol 352 kgo 2 T3 383 keoll thHl zkz} 924

%, 91.9%°) Feh= FHAS Bt Halz day

Table 5. Effect of chitosan and wood vinegar treatments on the yield and fruit characteristics of red pepper.

Frequency Fruit lenght (cm) Fruit diameter (mm) Fruit weight (g) Yield (kg/10a)

5 11.6b* 17.5b 11.8bc 324de
Chitosan 10 11.3b 18.3a 12.1ab 354b

15 11.1b 18.1a 11.2¢ 349bc

5 11.4b 17.9b 12.1ab 341bc

Wood vinegar 10 12.2a 18.2a 12.4ab 352bc

15 12.1a 18.3a 12.3ab 339¢d
Chitosan 5 11.4b 17.9b 12.2ab 318e

+ 10 11.9a 18.5a 12.5a 336¢d
Wood vinegar 15 11.5b 17.1b 11.0¢ 316f
Convention 11.4b 17.3b 11.5b¢ 383a

? Duncan’s multiple range test significant at 5% level within columns.

-71 -



vy - dd - EIE -

o] o ulalo] BKETE B3R o)) Bel
AR S B AL b Sl vle} Zo] B
F e HEAPO] -8 PR BAT) 2
2700 ols) =% m)dEAl] SHET olo] ma} 2
2] Prolg FHM Felshl Al 33 Sl
FaEAHo] Bl WISl o Ui Al ReE u
Qiek. meh ol R7PEAA) Helol 9% Tt 5
4Zo] okg Heldh YnksakEs) Asislo) o
BEe) 71 A5 RER 4 Ao BAFE o
o 258 5 Ao Az,

Literature cited

1. Korean Food & Drug Administration. 2001. Official
method of food test. KFDA

2. El Ghaouth, A., J. Arul, R. Ponnampalam, and M.
Boulet. 1991. Chitosan coating effect on storability
and quality of fresh strawberries. J. of food science
56:1618-1620.

3. Hadwiger, L. A., and J. Beckman. 1980. Chitosan as a
component of Pea-Fusarium solani interactions. Plant
Physiol. 66:205-211.

4. Hirano, S., and N. Nagao. 1989. Effects of chitosan,
pectic acid, lysozyme and chitinase on the growth of
several phytopathogens. Agric. Bio. Chem. 53:3065-
3066.

5. Kenneith, W.T. and H.R. Caffey. 1996. 83rd-88rd
Annual research report. U. S. Department of agricul-
ture. Crowely Luisians p. 233-355.

6. Kim, H.J., G.Y. Nam and J.J. Kim, 1998a. Effects of
organic and natural agro-materials on red pepper.
Report of Research. Chungcheongbukdo Agricultural
Research & Extension Service p.439-442 (in Korean).

10.

11.

13.

14.

—7 -

L @eE

. Kim, S.G. 1998b. Use of Chitin and chitosan in field

of agriculture. Korean research journal of chitin-chito-
san 3(4):327-342. (in Korean).

. Kim, S.H., D.H. Choi and H.B. Yun. 1999. Studies on

the properities of practical-use materials and effects of
them on crop cultivation in organic-natural farming
system. National Institute of Agricultural Science and
Technology. RDA. p. 5-49 (in Korean).

. Lee, Y. and B.C. Jang. 2000. Identification and use of

activated substance derived from the commercialized
environmental friendly agro-materials on plant growth.
Agro-Environment Research 2000. Department of Agro-
Environment. National Institute of Agricultural Sci-
ence and Technology. RDA. p. 337-345 (in Korean).
Lee, Y.S. and C.O. Lee. 1999. Change of free sugars,
lipoxygenase activity and effects of chitosan treatment
during cultivation of soybean sprout. Korean Journal of
Food Science and Technology 31(1):115-121.

Moon, Y.H. J.S. Choi, S.G. Han, S.S. Jung, H.C. Moon
and S.S. Han. 1999. Effects of environmental agro-
materials on rice. Report of Research. Jeollabukdo
Agricultural Research & Extension Service p. 397-
407. (in Korean).

. Rural Development Administration. 1999. Report for

technique extension of organic and natural agriculture.
'RDA. p- 6-7 (in Korean).

Suck, H.D. 1998. Use state and prospect of woody car-
bide in agricultural and stockbreeding industry. Mokpo
University symposium p. 129-150. (in Korean)

Yoo, Y.K., HJ. Park, S.W. Kang and H.K. Kim. 1999.
Effect of chitosan and sucrose on the cut rose ‘Cardi-
nal'. Kor. J. Hort. Sci. and Tech. 17(4):482-485 (in
Korean).

. FEKE. 1988, & LA DRIET 2HEYOMIRIE L

B LORREICET 2 A RS
293-295 (in Japanese).

HE LERE 62 :



AR B A7k 2R 4% 2 FREF) PlE G

7|E48 S 2|7} o] YT A dEFTO OIXl= S

oA~ . oiHE - EYE - ULE - B2
AEFHrIed

4 &

AR B2 7R BUA 018 sk mRel A% YREF U EPEABA] B
A G AvE Aot thew 2ok RN ATeld o) BaFsT) Srieka Abat e 7
ashe Aoz AF 2 BRI ARCH, 34 T 50l Aol oY 2 Wollor}, dEaskke A
28 2 AolE Rolx) with WelHe Bl vlaf Y2 D 229} He)7 w5 Bgo] ol e
Zo) WA B 5 giolth A=A B 2 sl Bxe] AT BF Ca, K} BAET O E
gtow] J|Eat A Te FAs) FANE F Cad} Ko} 2 ol o] Thr BE Mol Ay
3 2ol Aelo] og sEe WalE woT Pald) ujsle] RE AR THasel SRS ETE
e % giglot, BF 5o FUSAo] BA ekt J1EAL 108) Azle) A3 B 02.4%2 Ty
o F7he FHATE B

FMe] i, Fol, A

—-73-—



