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Effects of Soil Conditioners on Water Runoff, Soil Erosion, Corn Yield and

Economic Returns
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ABSTRACT

A field experiment was conducted on Ban Chong soil series during wet season cropyear 2009 in
Nakhonsawan province to assess the agronomic effectiveness of 3 soil conditioners (gypsum MK and
polyacrylamide) and vetiver grass on corn growth and yield and also its beneficial effects on reducing
water runoff and soil loss by erosion. The desingnated treatments comprise farmer ,s method (chemical
fertilizer grades 16-20-0 and 46-0-0), official recommendation method (chemical fertilizer grade 16-16-8),
gypsum, MK, polyacrylamide and vetiver grass hedgerow. The main observed parameters were
consisted of the amount of water runoff, soil loss by erosion including organic matter and plant nutrients,
corn growth and yield, economic return and participated farmer,s views about the performances and
probable adoption of soil conditioners for corn cultivation

Application of gypsum MK and polyacrylamide by average, markedly improves water infiltration of
soil, and also exerts significant effects on most chemical properties of soil measured but has
insignificant influences on runoff water. The addition of gypsum MK and polyacrylamide in particular,
gave more pronounced effects on reducing water runoff and soil loss by erosion than the only chemical
fertilizers treatments. Vetiver grass also alleviates soil erosion problem substantially. Polyacrylamide
application gave the best results on promoting corn growth and yield. Navertheless, polyacrylamide is
too expensive for use as well as the uses of gypsum and MK which augment the cost of production and
thus, resulting in lesser economic returns than that of the soil conditioners-untreated corn or the chemical

fertilizers-treated corn



Most research- participated farmers do not want to use gypsum MK polyacrylamide and vetiver
grass for corn cultivation due to the lack of fund, labors scarcity and dear and the complicationand time-
consuming problems of vetiver grass practices.
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Ay suyAnIaAd auyANIIAIEAN
naaas’ . ) o TFisld ‘wat
pH oM Available P Exchangeable cation Bulk density rieid water
(Hzol (%) (mg/kg) (gm/em®) content Textural class
Ca Mg (% by wt.)
(mg/kg) (mg/kg) (mg/kg)
AouLwTuy
6.42 1.09 6.67 63 1,318 269 1.79 13.53
— Sandy clay
WRAATEY
loam
T1 6.20 1.21 8 58 1,312 187 1.65 15.08
(Sand 61.30%
T2 6.43 1.35 29 78 1,682 238 1.67 15.29 Silt 18.10 %
T3 6.93 1.60 24 70 1,638 199 1.73 15.19 Clay 20.60 %)
T4 7.70 1.49 17 67 2,665 214 1.67 16.78
T5 6.90 1.55 53 76 1,422 258 1.59 15.80
T6 6.47 1.44 57 61 1,635 256 i ] 14.59
e 6.77 1.42 31 68 1,707 225 1.67 15.46

71 ABwnwmsns (uiadigns 16-20-0+46-0-0) T2 uwafigns 16-16-8 T3 BUd (gypsum) T4 1y 1A (MK) T5 uwu (PAM) T6 g uen

A199f 2 Uhinanhunsn@usasBinahinanffusas B nunsgyduiu

afeil 1 (44 Sundalgn)

afeil 2 (67 Yundalgn)

el 3 (104 Sumdsugn)

sfunaans” YFanmh Ui WFumt Waum Ui UFumin Vinanagydviu

Twan unsndu Tnaun unsndu Twaun unIndu

(@nv/ls) (8n3/19) (an3/l3) (&n3/l3) (n3/l9) (@nv/ls) (nn./15)
T3 38,903.78a" 104,181.91b 52,368.43a 123.613.97 26,272.04a 77.606.57d 14,770.33a
T2 26,727.33ab  117.258.27ab 49.912.01a 126,070.39 15.438.79b 88,550.81¢c 13.456.78a
T3 26,344.70ab  117,640.90ab 34,330.90a 141,651.50 8,738.46cd  95,251.14ahc 8,466.89b
T4 31,179.22ab  112,806.38ab 31.803.49a 144,178.91 7,896.54cd 96,093.06 7.979.11b
T5 15,272.14b 128,713.46a 25,666.43a 160,315.97 4,746.86d 99,242.74ab 6,677.89bc
T6 21,939.47ab 122,046.13a 37,238.94a 138,743.46 13,045.70c 90,943.90a 3,328.56¢
(o 26727.77 117,107.84ab 38,5663.48 137,428.92 12,689.73 91,281.84bc 9,113.26

CV (%) 39.02 8.89 43.70 12.26 32.09 4.07 26.45
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218 30 4 21y 60 Tu @1y 90 U 81y 110 W (nn./Ts) (M9 feipziuse \ady wansdn

(%) (n¥u) (n¥u)
T1 26.10c” 182.92bc 186.63c 187.562¢ 728.80c" 1,341.00c 86.12 160.78d 138.33d
T2 35.37ab  195.14abc 199.63abc 204.28b 1.063.87abc  1,710.00ab 85.18 227.56b 194.44ab
T3 32.708b 178.37c 185.48c 190.66¢c 1,016.44bc 1,546.67b 85.96 202.67c 174.22¢c
T4 34.11b 192.07abc  197.70bc 206.63b 1,145.90ab 1,666.33b 86.49 222.78b 192.66b
TS5 39.41a 212.44a 213.18a 215.37a 1,383.67a 1,850.00a 84.21 24511a 206.44a
T8 35.00ab 203.26a 204.11ab 207.37b 1,129.41ab 1,600.00b 85.76 231.39 198.89ab

CV (%) 7.44 6.34 3.90 2.18 19.85 7.74 4.33 418 4.40

71 FBinwAsns (Juieilgas 16-20-0446-0-0) T2 tjuiafigns 16-16-8 T3 HUdu (gypsum) T4 ia A (MK) T6 uwy (PAM) T6 wqnuin

¥ guedpfimusmysneamiouiy wassluusnaeiuneahi fissduarudoiy 95 wWeoddualayds DMRT

A3 4 AuLRAHARDL WU IEEgTannsUgn T Inelasls aiatisnsU Sy jsRuLazrg e
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T NP S s WU prsinns (nnls)  WAHAR HARAR (3 1)
WANARA (vmw/an)  (wan/le)
T1 500 120 400 306.76 1,663.66 2,879.31 728.80 4.60 3,362.48 473.17
T2 500 120 400 37277 162355  3.01632  1.063.87 460 489380  1,877.48
T3 500 120 440 363.29 1,863.55 3,286.84 1,016.44 4,60 4,675.62 1,398.46
T44/ 500 120 440 389.18 1.863.55 3.312.73 1,145.80 460 5,271.14
TS 500 120 440 436.73 27,176.66 28,673.28 1,383.67 4.60 6,364.88 -22,308.40
T6 500 120 400 385.88 2,791.55 4,197.43 1,129.41 4.60 5,195.29 997.86
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