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Influence of Levee-burning on the Surroundings of Rice Paddies
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ABSTRACT : Studies were conducted to find out the justification for levee-burning, customarily
executed by farmers for long time, Experiments were carried out in farmers fields with levee-burning
early in the season, and some pesticides spraying when necessary from 1995 to 1997. Some data col-
lected are analysed and discussed from several available aspects of surroundings. In relation to some
results obtained together with some previous evidences, levee-burning seems to have several adverse
effects on levee destruction, partial cause of forest fire, and lowering of spider density in the field dur-
ing fall, without providing any benefit, while causing no signifant effect on weed flora on levee, insect
density in the field, and incidence of the rice-blast. Therefore, concequently, it could be recommend
that the levee-burning by farmers should not be continued.

KEY WORDS : Levee-burning, Weed flora, Spider fauna, Levee destruction

= B == 2e97)9 g9ae 3] ¢sked 1995328 199771x] 23 %<k k% A|ub 270
AF 57} TANAM =S ¥ FHY H2A %%*J % Al oh&] thzbAQl g7 aqlel
U2 JeE BAS . B4 A F JE 2 T3 2 =9y
WA Folle W ggfe] . AvA H =5 BE F l %als}ﬂl z-g-5bm vl o] AME-] 414
o] & & 9t T FIHT 52 ¢n EMJ_UP AT 23 Aoz AdEH] =5 BH¢VE
A F3he 712Als R %%@} & 7o
HAMO] : =5 el7), a2 Al v53
=5 g7 o ARE HHHL H2FRe Aol ¥IKdtd R eHKim er al., 1990) = A o] #lel &
2 FAS ZAE BEe A REHoz AMERY 2 =% H97]9 &l Hg BuE 3R] Eile
el Foz kS WwowMe I fAHoz 3 =5 9T AFAE Fol AV AAH e
o 23 gl 2 ZAlsle] Baat 2 Age p3Pslgde
T F o] BE EEHE AT =HoA ofET B AY $YE 3 Ak AEAE sE2AE
127} R3kek(Lee and Yoo, 1974)& dsﬂr Bl F A AT #H FEAENA 2 S =30
zbe] ZawA EeH$A] 4 59 F3A4 Av

*Corresponding author. E-mail: yilee@andong.ac.kr

— 345 —



346 Korean J. Appl. Entomol. 42(4), December 2003
o = ABE AFs w3 TEdel A
stz 19979 Bil= =% Hj$7] 23 E
of vinyl-filmg 723 Bmzsiz 2/4 B& we

W F9] ¢& 2R

xHE ol Hé"'

A5 HEAl FAM A (727 3,460%)9t FHH
AR GEA 1,400 aAFt e FTHEAE
& APzAem AAST 2F o ke =5& H$
T WA vkE g]$-x] ok 19959 29 BE] 19974
79 Atolol A7|HE FHz2A T34 R AL =
Asteiet.

19953 295 E ¥¥s =5 Im* Y 25 4 =
4 AAFE 2R 253 = SdlA &8
2 Aud =g A

1995 593 199691 3¢ 2 1997 2ol 2
ZAadM =5 H47)E g 50x50ecmAH 2
FAT AvPE 283 =k S wHEIPEE A
HHEE S}t 2ARIE o FxAE A% Ane
Uz 2AlSL He=2 iﬁzg%}%t:a Paik and Kim (1994)
2 Kim (1995)e] w2} Av]e] & 75 st

R E

19959 o3 2o FAH = F¥ gz xZze 123
21%(Table 1)o]gl.o1} 1996 3¢] 594U 3E] 10é77}x]
ZARE A3 F 155} 33%(Table 2)0] %l o] &
HES ¥ £2 79 A 23t 3 = *}
TollA wekom me|ol], of 7w &, e =

AEL Az 64974 Uo7t 8493 HE glelAEd
Histe wlol 64U RE B39} AR 8UNEH @
obAlE & Aol mel $4Fel 2hel7} wWkHTable
2,3).

Az 2 A

=2
=
=
wl
~

‘_‘IXL Hl

24 A7 A7) A=

e A% oA 7] AR WA T o) Avk Eelslert weleRe B9 g %
3 A9 wlas Rzb 2 Ashd 2ele 3 22
Table 1. Fresh weight, number and dominant species of weeds o] #o] L}& = BE-e- FoA 2=ARe] wA

(g/m?) around paddy field during summer in 1995
Bolut £ ef-$A] 2 FelMx whE-EAlelellA A

2] 22 A7)l el Abar Adslont whE-Ee 71
A "elM wa o] Yo g2 AXF RS
Folglom Azt 7|7k AAH BejE TR ¥ o
A 42 FAM 2F ot QA 234 B
Rnoz A

ZAH A2E 232 M¥(Table 4) F]-2 3o

Control Burnt Herbicide

Total weight 680.9 480.7 88.1
Number of species 21 16 14
Reletive abudnance
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A. a: Alopexurus aequilis (% %)

A. p: Artemisia princeps (%) }q 5%34_ 6%_0“ _1:':_ 7]_;(] _7::55] o] H] _;\:?‘{}_- 7}_1_% Zﬂ.‘l]‘é’}-
C. ¢ : Commelia communis (92 A%) L L

C. h: Calystegia hederacea (o 7] vl &) o Ao @A 7175 A¥E 2Fo] X EFPHT
D. n: Draba nemorasa (£} A)) 13%-9\1—__\3;] Qo Eog:%i B]_E’_"JH B (Table 4) 64 77},1]
E. a: Equisetum arvense (3] ®=7])

T.p:

Traxacum platycarpum (1 S-3)

9 2% $AoI} 8YRHE FL o

Table 2. Seasonal changes in dominant species of weeds around paddy fields after levee-burning or herbicide treatment (1996)

Month May Jun. Jul. Aug Sep. Oct.
Treatment C B H C B H C B H C B H C B H C B H
Ap T.p Ap Cn Tp Y.j Ds Ds Tap Ds Ds Ph Ds Ds Ea Ds Ds E.a

Reletive C.c Ap Y.j Cc Ch Cc Ph Tp P.h Ec Ap Ec¢ Ec Ap Ec Ec Ap

abudnance Y.j Y.j C.c E.a Ap Ch Y.j Ap E.c A.p E.a Ph Ph Ph Ap Ap Ds

D.s T.p

*C : Control, B : Burnt, H : Herbicide treated
A. p : Artemisia princeps (£, C. ¢ : Commelia communis (52 2+ Z-),
C. h: Calystegia hederaces (o] 7] ¥} 32), D. s : Digitaria sanguinalis (9} o]),
E. a: Eqaisetum arvense (| %=7]), E. ¢ : Echinochloa crus-galli var formosensis (&3)),

P. h: Percicaria hydropiper (43 ),
Ta. p : Traxacum platycarpum (71 E#)), Y.j:

: Trigonotis peduneularis (Z0}2]),
Youngia japonica (3.2} "} o)
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Table 3. Total Biomass change with time after the levee-burning or herbicide treatment (unit : g/m?)
Month
Treatment > 6 7 8 9 10
Control 331.41 30y 438.59 (26) 393.48 (24) 439.52 (11) 370.72 (5) 315.60 (5)
Burned 197.98 (17) 310.66 (22) 312.66 (20) 362.86 (9) 356.30 (3) 340.10 (5)
Herbicide 254.57 (23) 366.37 (22) 3.50 (1) 5.85(3) 24.33(5) 42.56 (5)

'Number of plant species

Table 4. Biomass change with time in relation to plant and leaf type

(unit : g/m2)

Month

5 6 7 8 9 10
Treatment
Control 115.94 177.65 76.65 15.23 0 0
Creping stem Burnt 98.65 164.21 75.42 2.35 0 0
Herbicide 94.46 152.56 0 0 0 0
Plant type
Control 21547 260.94 316.83 424.29 370.72 315.60
Erect stem Burnt 99.33 146.45 287.44 360.51 356.30 340.10
Herbicide 160.11 213.81 3.50 5.85 2433 42.56
Control 311.88 373.89 232.78 122.11 41.42 23.88
Broadleavf Burnt 189.88 257.03 146.46 52.06 5.10 17.50
Herbicide 246.09 322.65 3.50 5.85 21.20 36.21
Leaf type
Control 19.53 64.70 160.70 31741 329.30 291.72
Grass Burnt 8.10 53.63 166.20 310.80 351.20 322.60
Herbicide 8.48 43.72 0 0 3.13 6.35

Table 5. List of some Arthropods collected at rice paddy from
mid thru late May, 1996

Table 6. Some groups of insects collected by sweeping from
levee from April thru August, 1997

Unburnt Burnt Insecticide spray Levee-burning
levee field center levee field center S us B UB
Ground beetles 13 1 5 1 Dipterans 167.33  301.66 413.75  508.00
Leaf beetles 2 2 6 Homopterans 58.33 70.00 4.025 56.33
Weevils 1 Hemipterans 22.00 27.00 14.00 46.66
Click beetles 2 Hymenopterans 83.33 36.00 32.00 23.33
Love beetles 1 3 Grass hoppers 42.33 28.66 26.5 81.66
Lygaeids 15 1 Other orthopterans 6.66 7.33 2.25 5.66
Pentatomids 2 1 1 Ground beetles 10.66 8.00 23.25 16.33
Nabiids 1 Leaf beetles 9.66 10.00 9.00 25.00
Lepidopterans 2 2 Weevils 3.00 5.33 5.50 2.00
Grass hoppers 1 Rove beetles 0.66 1.00 0.33
Hymenopterans 1 Scarabs 0.33 2.33
Mites 3 9 Coccinelids 0.33 0.50 2.00
Myriapodans 11 7 Other coleopterans 3.00 2.00 0.50 2.33
o Lepidopterans 1.00 1.33 1.50 4.00
Total >3 8 35 ! Drggonpﬂies 0.33 1.00 0.75
*each numbers are total of samples taken from 50 X 50cm areas. Others 2.00 4.33 05 0.33
Total 410.62 506.3 570.25  773.96
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FollA] W] 0 =2 (1996%, Table 5) 1997 0] =

*S : sprayed. US : unsprayed, B : burnt, UB : unburnt
*Samples were taken 3 times per month and the numbers are the sum of
averages taken each sampling day
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Table 8. Number of species, number of individuals collected, and
dominant species of spiders collected from burnt or unburnt levee
and rice paddy during 1996 and 1997

Levee Center
Control ~ Burnt Control ~ Burnt
Table 7. List of spider families collected from rice paddy Number of species 33 32 20 17
Famil G Speci Numbers collected 177.0 184.1 44.6 38.1
amily enus pecies Relative abundance X.e X. e P.s P.s
Theridiidae #alb Ao} 3 3 0.b O.b G.d D.s
Linyphiidae A A Anl 2 3 6 M.t H.c P.c G.d
Araneidae 9 A ) 7} 3 3 H.c P.s P.1
Tetragnathidae 7+ A a2 3 3 P.p P.a
Hahniidae g|=A vz} 1 1 P.p
Elsaur.l((jiae EZ-]H ;] ?}';} Z g D. s : Dolomedes sultureus (85t 7 10])
O})](C(Z)Sli(;l:e ;‘\E}/\q Au) 7} X 2 G. d : Gnathonarium dentatum (7ol 4 A] A 1))
Clu};)ignidae ;‘4’—;“—”] b | 1 H. ¢ : Hahnia corticicola (2] &7 1))
Gnaphosidae _;;;] Au] s 5 2 M. t : Misumenops tricuspidatus (Z# An))
Thomisidae A A v 2 5 6 O.b: Oxyopes badius (% ¥} ek A )
Agelenidae 74 A A v 5 1 1 P. a: Pardosa astrigera ("4 54 7 u})
Philodromidae A A A vl = 1 1 P. ¢ : Pachygnatha clercki (£} 7] u])
Satticidae 727y v 2} 6 7 P.1: Pardosa laura (7} X 59 A v])
Zoridae o 48 An)} 1 i P. p: Pirata piraticus (A2 7 v])
P. s : Pirata subpiraticus (3A+3 7 1))
Total 15 38 46 X. e : Xysticus ephippiatus () §# A w])
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Fig. 1. Spider density on levee in relation to levee-burning (1996).
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Fig. 2. Spider density in the center of rice paddy (1996).
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Table 9. Comparisons of characteristics between related items

Items PH Ca K Mg Na PO O-M T-N
Kal. : Sa. > > > > > < < <
Lev. : Cen. > > > > < < > <
T.:C. > = < < < < = <
B.:U. > > > > > > < =
Pre. : Post < > L < < < > >
Kal. : Kal-cheon-li, Sa. : Sang-li
Lev. : levee, Cen. : Center of rice field.

T. : Treated with insecticides, C. : Control (untreated)
B. : Burnt, U. : Unburnt

Pre. : Samples taken before burning,

Post. : Samples taken after burning.

*each values compared are the average of 3 or 4 soil samples
taken in February 1997.
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59 = FHA A AvlE BF 153 46F0
31 EghllA] e $AE2 FAPARNA L theol
#Fo A A Aulal Aoz Ro} tFellre] AEH
(Paik & Kim, 1973)¢} v]%8t 22 AgAtoez xo}
Hodgt Ho= AyztEic)

I F FHelAM 4R FHEY EHNEE =5
el Ao z=A}EE A °H%:%-°4 Lert yok
(Lee & Yoo, 1974)= 77} =529 A$ Bt 5 A7t
o S5l ek A3 2REZR} AnlRel L)
B o} kel XollA 6ol HlSsled Rt
L Kimetal. (1990)8] B3l Boz B A¥PAI} F2
vl 2 o} 9= FHAEES Bl A
2 sle] B

@ Eel AAE =5l Fol WA A=Al= 4%
I BEHE =59 Az:Aatse] £& JHE FEH
wkz] okoll(Table 1, 3).

RIS

@ B2 =5l Hsted & <FejE wHelA o
oz 3ol 2F Wl AN AAR

vto} i A7} H

7 ket
® =5 =978t Addgle]l AEAL 7|7He F3h
o] FPRET LHelA WY desia g 5o

2AE ot AR =dilXe] ArnjdEs
S50 A2 9A fAFHNEY 89 o) F AvH
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= Z7MA7)0 & tel =Fol A F Bk A
et B9hwl A-(Fig. 2) Foz o Ak & 2
27} 9l Rtk 5 "$7| o AFAAETL
And o o ZA 2Lsh= Aoz AA4=

@ =5 "95717F 9= =9y DA H Ak
o] ¢l #A o Z(Lee, 1997) H.1¥ i}

® BB/} %ol 2 Al =% Yot =5
9o EEFAE PEsly At =5 FYAE
Qo] E % Stk

® 19959 2E] 2001 A7} 9] AFE- 2 FH 19% o)
AH14-25%)°] =olvt W5 8977 Q1o z odHF
tH(Kim, 2002).

@zt F &9 A= 5] FHE o oz &7
Sgteletd B35S F8FA7]= 5-11¥]3(Cho
etal, 1984) F L 23l I E Ye == F2 5
7} Z17ko](100 m o] ) Q3= 3=o _‘E'.i(Shm 1974) 24
Z 5 Y =5 993 AL Fe &Fel A
o] o3k F3| 1@& oz }QZ}QB}.

1o

p
-
o}
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o/} el 5 T o 7R B3] dE
o Yesr =5 Eﬂ%ﬂ% FI=F AAse 7ol
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