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Effects of the Applications of Chitin and Chitosan on Soil Organisms
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Effects of chitin and chitosan treatments on soil microorganisms and the mesofauna were investigated in a
microcosm and a fumigated field experiment. Responses of microorganisms were determined using microbial
phospholipid fatty acid (PLFA) analysis, whereas responses of the mesofauna were measured in terms of the
abundances of nematodes and microarthropods. Soil nitrate concentration increased on the application of
chitin. Overall, chitin promoted bacterial and fungal abundance, leading to an increase in abundance of
free-living soil nematodes that feed on decomposers. The ratio of saturated to unsaturated fatty acids was
highest in the chitin-treated soil. Chitosan had a minimal effect on the abundance of microorganisms;
however, it reduced the abundance of collembolans in the microcosm experiment. These results indicate that
the application of chitin has beneficial effects on the supply of nutrients and promotion of the abundance of soil
organisms.
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Changes in soil biota as affected by the applications of chitin and chitosan.

Microorganisms Nematodes Microarthropods
Bacteria Fungi Bacterivorous Fungivorous Collembolans Mites
SR 0 N — ind g ind 100 mL" -------—-
Control 11.3b 2.3b 0.57b 0.18ab 1.18a 1.29b
Chitin 19.1a 6.4a 3.78a 0.34a 0.97a 4.41a
Chitosan 10.7b 1.3b 0.35b 0.06b 0.43a 0.43b
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Introduction

Jh kst Eele] AEsE Pk el
(Nicol, 1990, AhSLF Aok 2-e ZFRsE thzko
2]t} (Abdou et al,, 2008). 7|EARS 7|§12] HolA|Est
of ofsl A=, aFolut Aot Fo Al ol sZ3kE o
QIt} (Somashekar and Joseph, 1996). AFAAYEfA A=
AR} A7 EAs ARIHO R 9, AE U OFE 5
o] ARR-EIT} (Gooday, 1990). dyHE o B F|Elo) 7447
2 Alslo] FIEALS ANISEL, BoI=RE A1 251
L opED AaE o8sto] Alxshs W E It (Abdou
et al,, 2008).

Ael3} 7| EARS BB Holglo] B, o|3pA o
B Wl 220 “%o GO g ol8E7] ol T
o BEfue] & 01]*1 S 4= ek AlRtAE 78S =
T oA gk AEEE SRRdEAS A4, $7]
= EoliskAY % iﬂ—tﬂ 0|83t} (Oranusi and
Trinci, 1985). Ui Lol F= 4Aslr|To| njyEo] ZAYs}
WA Bk 7|ElS BalIstt} (Smrz and Catska, 2010), 7|
BALS ool Bt A o) 3 Aol A, o
FHO| At o] EAE AYASIT} (Somashekar and Joseph,
1996).

o5 §1BE ABo| S FAT EF WelFo| o
T35 A= BHozw ZHEET) (Bell et al., 1998).
NRe Bl Helet A9 2HEe] 0] ZASAG 1
TR Hek= aie QIth (Liopa—Tsakalidi et al,,
2010), 7|9 EOF HAEAE MS A B HevS o
A3}l (Cretoiu et al,, 2014), 7|€l —“.ﬂ:ﬁHﬁ AZ BH|3l= 0
}%1%9 5;(]0].01 /\l ]/\ﬂ/\«l /\ﬂ 1-5\_/\] ]_15 EJ_JFE 3}1
t} (Sarathchandra et al,, 1996), 7]57\]- EH A A
3} ZHo]E A5}l (Cheah et al,, 1997; Rabea and
Steurbaut, 2010), AE7|WA AF9 & TFAA|ZItH
(Khalil and Badawi, 2012), E3t, 7|EARS A2 2|5}
H B edtE Aot 2EY S Feste At vt
(Walker et al,, 2003),
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Materials and Methods

e ERES Al@
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Microbial Identification System (MIDI Inc,, Newark, DE)
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Results and Discussion
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Table 1. Chemical properties of soil as affected by the applications of chitin and chitosan in the microcosm experiment.

pH EC OM NOy Av. P05 K' Mg™ Ca”

ds m’ g kg'1 mg kg'1 mg kg' Ex. cation (cmol” kg'l) ------
Control 5.9a 0.2b 4.5a 2.4b 65.2a 0.2a 0.6b 5.6a
Chitin 5.7b 0.3a 4.3a 21.2a 47.0b 0.2a 0.6a 4.4b
Chitosan 5.9a 0.2b 4.5a 3.6b 64.9a 0.2a 0.6b 5.3a

Values indicated by the same letter are not significantly different according to Fisher’s LSD test (P < 0.05). Data are average

of three sampling dates.

Table 2. Chemical properties of soil as affected by the applications of chitin and chitosan in the fumigated field experiment.

pH EC oM NOs5’ Av. P,Os

ds m” g kg’ mg kg’ mg kg’

Control 5.8a 0.4b 6.6a 7.7 287.4a
Chitin 5.8a 0.6a 8.0a 36.5a 256.9a
Chitosan 5.8a 0.3b 7.1a 6.5b 302.5a

Values indicated by the same letter are not significantly different according to Fisher’s LSD test (P < 0.05).
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Fig. 1. Changes in microbial PLFA as affected by chitin and chitosan in the microcosm experiment. (a) bacterial PLFA; (b) fungal
PLFA. Values indicated by the same letter are not significantly different according to Fisher’s LSD test (P < 0.05).

Table 3. Indicators of microbial phospholipid fatty acid (PLFA)
in the microcosm experiment.

Gram -/  Aerobic/  Saturated/ Cyclo/
Gram +  anaerobic unsaturated precursor

Control 0.9ab 3.1a 1.2ab 0.4a
Chitin 0.7b 2.6a 1.3a 0.4a
Chitosan 1.1a 3.9a 1.1b 0.3a

Values indicated by the same letter are not significantly different
according to Fisher’s LSD test (P < 0.05). Data are average
of three sampling dates.
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Table 4. Changes in soil biota as affected by chitin and chitosan in the fumigated field experiment.

Microorganisms Nematodes Microarthropods
Bacteria Fungi Bacterivorous Fungivorous Collembolans Mites
S )N g — ind g - e ind 100 mL™" -
Control 11.3b 2.3b 0.57b 0.18ab 1.18a 1.29b
Chitin 19.1a 6.4a 3.78a 0.34a 0.97a 4.41a
Chitosan 10.7b 1.3b 0.35b 0.06b 0.43a 0.43b

Values indicated by the same letter are not significantly different according to Fisher’s LSD test (P < 0.05).
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Fig. 2. Changes in abundances of mesofauna as affected by chitin and chitosan in the microcosm experiment. (a) bacterivorous
nematode; (b) fungivorous nematode; (c) collembolans; (d) mites. Values indicated by the same letter are not significantly different

according to Fisher’s LSD test (P < 0.05).
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