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ABSTRACT

Soil erosion study of the polder system in Khon Kaen province has been carried out in
1993-1995. The objective is to compare the empirical measurement and the soil loss equation
from the polder. Not only the detection of soil loss from the dike but also to estimate soil
deposition inside the polder and bed loading to the ditch of the polder is interesting. The
regression equation of three variables such as soil loss, soil deposition and bed loading are Y ,=
-3.902-1.9726 LnX , R°=0.99, Yg= -6.1861-2.25 LnX , R'=0.96 (soil 10sS), Y s= -3.9019-3.0163
LnX , R’=0.93 , Ygs= -6.029 -0.7496 LnX R°=0.98 (soil deposition), Y yae= -22.07+13.551 LnX ,
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R2=O.92 (bed loading) from the polder A and B respectively. The categorized soil loss equation,
the polder system in Khon Kaen province that is 5-20 ton/rai/year is the moderately erosion.
Moreover, the empirical measurement of soil deposition and bed loading are 18.3 ton/rai/year and
147.16 ton respectively. The bed loading of sediment can convert to the nutrition flux in the ditch

of polder system.
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Table 1 Soil loss (depth cm.) of the dike A and B

Soil loss of the dike A Soil loss of the dike B
Months (depth cm.) Average (depth cm.) Average
1993 1994 1995 ns 1993 1994 1995 **
June | -026a" | -390a | -7.92a | -4.03a | -2.82a | -7.22a | -8.14ab | -6.06a
July -2.88ab | -4.24a | -5.70a -427a | -412ab | -7.90a | -9.13b | -7.05ab

August -3.40ab | -4.44a -5.82a -4.55a -4.74b -8.04a | -8.64ab | -7.14ab
September | -4.04b -5.72a -7.10a -5.62a -7.20c -8.30a | -9.00ab | -8.17bc
October -5.42b | -5.90a | -4.90a -5.41a -9.30d -8.30a | -8.26ab | -8.62c
November | -5.70b -6.14a -6.20a -6.01a -7.20c -8.14a | -8.80ab | -8.05bc
December | -5.72b -6.18a -5.08a -5.66a -7.22¢ -8.14a -7.52a | -7.63bc

Average ** | -3.92B” | 522A | 6.10A | -5.08 | -6.098”" | -8.01A | -8.50A | -7.53

C.V.=478% C.\V.=14.8%

1/ Number in the same colum have non significan at 95% in DMRT analysis
2/ Number in the same row have non significan at 95% in DMRT analysis
** = Significan at 99%

ns = Non significan
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Table 2 Sedimentation inside the polder A and B

Sedimentation inside the Sedimentation inside the
Months polder A (AA cm.) Average polder B (BB cm.) Average
1993 1994 1995 ns 1993 1994 1995 *

June | 520a" | 10.00a | 11.78a | 899a | 346a | 6.84a | 650a | 560a
July 5.92ab | 10.02a | 10.53a 9.16a 3.42a 4.42a 7.06a 4.96a
August 6.18ab | 105.8a | 10.68a 9.15a 3.84a 5.30a 7.07a 5.40a
September | 11.40b | 10.96a | 12.40a 11.59a 5.80a 8.16a 6.64a 6.86a
October 8.09b 11.04a | 11.10a | 10.08a 8.16a 8.40a 8.40a 8.32a
November | 9.30b 11.14a | 10.30a 10.25a 8.70a 4.38a 7.00a 6.69a
December | 9.32b 11.22a 9.92a 10.15a 8.72a 8.70a 5.03a 7.48a

Average ** | 7.92B” | 10.71A | 10.71A | 991 | 6.01A” | 6.60A | 6.82A 6.47

CV.=31.7% C.V. = 63.0%

1/ Number in the same colum have non significan at 95% in DMRT analysis
2/ Number in the same row have non significan at 95% in DMRT analysis
** = Significan at 99%

ns = Non significan
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Figure 1 Soil loss (depth cm.) of the dike A and B
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Figure 2 Sedimentation inside the polder A and B

msasaumaamnauﬁumﬂ‘lu@fﬂ WA uaz WB

PNMMIANHINLI mia:amaamﬂaumﬂhﬂﬁﬂﬁﬁLLmIﬁm:Lﬁu‘*‘ﬁmﬁaﬁﬂ%mmﬁmu
Rt F99vn AN INa B U0 IL A UABLAZ M INANIAZN DA HINUS I IAB AN EZaY 34
ﬁﬂﬁmia:amam:ﬂauaumUluﬂﬁﬁmﬂﬂdﬁmsa:aumnauaumﬂl%IWﬂL@@*f lutl 1993
szwj’mLaauﬂiﬂgmuﬁoﬁumﬂuLﬂwﬁ’mﬁiﬁﬂ%mmﬁ’]Nuuazﬁmm;mﬁm aIduAnANTY Favinli
mﬂauauﬁuu’ﬂﬁugﬁu I(ﬂUﬁmsa:awamzﬂaumm‘lu@ﬁﬁ WA Uz WB 3zninaiaaniinmes -
funen Aotz 21.08 udwes (@nef 3) lutadeuningnay - swnewn azlima
azamznaumm‘lugp{'] WA laiuandnenieaiia musl,umolﬁauﬁqmw- TWINAY UM IRERY
mﬂaumﬂlug}ﬁﬁ wB lauansneneaiia lull 1994 azﬁmsa:awaamﬂauaumﬂugp{'] WA
waz WB inguand 1093 ludanfinaasadslszunm 33.91 wudwasluiisnadets
maauﬁaammﬂﬂ%mmﬁwNuﬁ@imﬁaaLLa:mim;ﬂéhmmmaaﬁu@u’tﬂﬁlﬁmﬁu e ldmsazay
mam:nauaumnluﬂﬁw WA uaz WB luthadaulguiou - suneulull 1994 RuBwaniion

LLG:LL@iﬂ:LaauvLﬂLLﬂﬂ@iﬁdﬁu Iuﬂ 1995 ﬁ]:ﬁmiammaa@l:ﬂauaumUlugﬁn WA uaz WB

394 msﬂs:"gumﬁ"mmim BINNINENALLNBATANFAS ATIN 37



§1INIIIANIINTNLINILAZFILIAR D

A & a [y A d' a \ o )
LNNTUIINTY 1994 Iua@lﬁ‘ﬂa(ﬂmmaﬂﬂi:mm 35.31 L TUALNUGT I@ﬂu“ﬁ’adﬁauﬂumﬂmﬂu%m
Aa a s o v a o @ a Y oA X
‘V]NﬂiwqmuqNuLLﬂzﬂ’]iﬂE@@’JTﬂﬂﬂu@uN’]ﬂ %Gﬂqlﬁ@]zﬂau@uﬂqUI%ﬂu’]LWNTug\‘]q@ 43.12
a o & a a v a & { ' Y @ A
LOUALNAT ﬂﬁuuﬂqsﬁzﬁuﬂlaﬂ@]zﬂa%@uNLLuQI%NLW&JT%LﬁaLQa’]N’]%VL']JLLazﬂZﬁa@ﬂaﬂﬂﬂUﬂiN’]m
‘L‘i’lﬁJuLLazﬂ'ﬁﬂg@lﬁ’madﬁuau I(ﬂUqﬁﬁuﬂqiﬂqiﬂzﬂuﬂzﬂﬂuauﬂ’]Uluﬂﬁﬂ WA uaz WB Lﬂ%a“ﬂ’]i
a oA 2 { a A a X
WREIMUAE Yyue = -22.07 + 13551Ln X, R = 0.92 108l Yye #8 001050030z NaUNANIU
k- a o A A X = d a v
mulugiin WA uaz WB (lmudiums) uaz X fe szaznmifindu @) (nwd 3) aFunaled
A a & o A a X A \
ﬂ?quﬁg\?maﬂ@lzﬂauﬂ melun’lilsl,%ﬂm WA Uaz WB U IauscasiaNinuds Nafe 1%%3\1

i A & o & . 2 v o a
LLiﬂﬂ’J’]Niﬂ\‘mﬂG@]Zﬂﬂ%ﬁLW&J“D%?]:%QEILLE\]ZQJ']ﬂT%I%L'Jﬂ’W]ﬂN’] maumsﬁvl,@mmmaﬁ‘mmmmgﬂ

daaleny 92% luﬂﬁw WA 18z WB anudnay

Table 3 Sedimentation from the ditch of the polder A and B

Months Sedimentation from the ditch A and B (WA and WB) Average
1993 1994 1995 *

June 11.920" 32.90a 33.40b 26.07¢
July 20.80a 34.60a 33.60b 29.67abc
August 21.82a 35.30a 36.40ab 31.17ab

September 24.22a 35.96a 43.12a 34.43a
October 23.82a 32.30a 32.30b 29.47bc
November 22.30a 32.90a 38.28ab 31.16ab
December 22.70a 33.40a 30.10b 28.73bc

Average ** 21.088” 33.91A 35.31A 30.10

C.V.=20.3%

1/ Number in the same colum have non significan at 95% in DMRT analysis
2/ Number in the same row have non significan at 95% in DMRT analysis
** = Significan at 99%

* = Significan at 95%

mwé‘fuﬁuﬁ‘imi'\amm;mﬁmmﬁuﬁuﬁum‘samumnauﬁumﬂ‘lufwaLﬂai{uaz@fw

wuAuARUa lwaLaas A uaz B ﬁmsw;@é’aadau‘ﬁﬁ'&maﬂﬂﬁﬁw%walﬁﬁmmmmu
molulnaiaas A uae B 57.76% Waz 25% aNS1AL LLa:ﬁSﬂ%walﬁLﬁ@ﬂﬁsazanmquﬂﬁﬁ WA
waz WB 13.69% Way 32.49% aNu&aU ﬂ‘%mm@:nam‘%mUiuiwamaim:ﬂﬁﬂﬁummmﬁwm
wanvnUSinamge s dydefsuszdFinonnield Tasiftsinmaznaumslulwaiaes A
ez B 24.51 Waz 28.26 6 mudey 93 Na luazneudumslulnainas A uas B 28.47 uaz
174.65 nn.ausau &% Cl luaznanduwaelulnaiaas A uaz B 11.59 uaz 299.38 nn. MUSAL
d’mﬂ%mmmﬂaumﬂu@mfw A uaz B 266.70 Uaz 239.66 6 mud1ey @9 Na luaznandinng
1%@1«{’1 A uaz B 95.03 uaz 150.81 NA.ANNEGU &% Cl lumzﬂauaumsﬂugﬁw A uaz B 214.61
Waz 327.99 NN. MNEAU (A131971 4 uazNi 4)

ﬂ’]iﬂ‘iz“gﬂ‘l’l'ﬁ%‘ﬁﬂﬂ'ﬁ“ﬂ@d URINENALLNBATANEAT ATIN 37 395



§1INIIIANIININLINILAZFILIAR D

Table 4 Density , sediment and chemical properties of sedimentation, 1995

Sediment |Density | Sediment Chemical properties of sedimentation (kg)
(g/ml) (ton) OM. |TotalN | P,O5 | K,O Na Ca Mg | SO, Cl
In polder A | 1.49 24.51 317.58 | 15.83 | 2.61 046 | 2847 | 0.12 | 0.03| 041 11.59
In polder B | 1.66 28.26 183.12 9.16 159 | 092 |174.65|21.19|1.11 | 0.05 |299.38
In ditch WA | 1.53 266.70 |[1730.35| 86.64 |22.89|108.84 | 95.03 | 12.89 | 0.46 | 0.59 | 214.61
In ditch WB | 1.54 239.66 |1593.74 | 103.77 | 13.99 | 4.73 |150.81 | 445 | 1.26 | 0.58 | 327.99
centrimeter
40
30
y = 22.07; }J.SSILn())
20
10
years
0 T T ]
1993 1994 1995
-10
— Polder A and B
Figure 3 Sedimentation from the ditch of the polder A and B
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Figure 4 Chemical properties of sedimentation
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