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SOIL TILTH AND SOIL WATER CONSERVATION
AFFECTED BY SOIL SURFACE MANAGEMENTS
FOR CROPPING SYSTEM UNDER RAINFED CONDITION.

Mattiga Panomtaranichagul.

ABSTRACT @ The project was set up under rainfed condition in Amphoe Chiang
Dao, Chiangmai Province in order to evaluate soil tilth, soil water storage and
crop yields affected by different treatments of tillage and mulching. The cxperi-
ment was in 3 > 2 factorial in Randomized Complete Block Design with 3 repli-
cations. The cropping system was wheat, peanut and wheat which had been grown
during Oct 1985-Jan 1986, June—Aug 1986 and Oct 1986-Jan 1987 respectively.
Soil physical properties were determined as the indices of soil tilth after growing
cash crop and soil water storage had been determined at 4 stages of wheat growth.
Crop yields were also determined after cach crop harvesting. The results for the
first year experiment indicated that good soil tilth could be deteriorated by either
hoetillage or disk—plow tillage and mulching could conserve more soil water storage
than no—mulching practice. Wheat yields gained by disk—plow tillage and no-tillage
were higher than by hoe-tillage treatment. The second—year—resuits for peanut and
wheat were similarl. The obtained data showed that disk—plow tillagz could improve

top soil structure causing lower value of Bulk Density and higher values of Aerated
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Porosity, Stable Aggregate and Infiltration Rate of top soil layer (0-15 cm) by
it tended to induce slightly denser lower subsoil layer (30-45 cm) compared with
either hos—tillage or no tillage treatment. Disk-plow tended to cause smaller amount
of top soil water storage during ripening stage of wheat and also caused higher yields
of both crops compared with the other tillage treatments. Mulching could protect good
soil structure from rain drop impaction, prevent destruction of stable aggregate,
conserve greater amount of soil water for every stage of wheat growth and caused

higher yields of both crops compared witii no-mulching.
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Patle The averare values of RMulk lensitv (BED), Aerated Porosity
(AP), stahle Agrregate (SA) and Infiltration Rate (IR) of
top s0i1l as influerced by different soil surface manage-
ments after growing wheat (Inie-66)(Triticum aestivum.) in
1985-196L; pearut (Tainan-9)(Arnchis hypogaea L.) in 1986
and vhent in 19A86-10A7, respectively.

Average sore physical properties of ‘op soil

503l surface treatnent 3
BD gm/cm” AP (% v/v) SA (% w/w) IR (em/hr)
Growing whent; 19A5- 1986
5 1.06°¢ T 46.6° 67.7%
b
8 1416° 17 42.8 42.0"
b 3
T 1.12° i6.2° 42.2° 43.2°
L 111 el 42.9° 50.¢
K. 1.1 4a.8° 513
ow eoa a6
T 1.01° ‘ s0.0'
v 02" 5 35.9"
1 4 :
T, 0.96° 2g,0° 78.1 42.5%
A b = b b
¥q 1.00 24 9.7 3.
¥, 0.9¢ 26.8 79.2% 46.8°
irowing wheatp 1696=1987
T 1.04° .8° 77.8° ater’
0 b b b
';“ 1.00 1eb 85.7 f1.5
T, 0.95¢ 24.3" sz.0" 1.6%
¥, 1.00 18.3° a1.0" 51.57
¥ 0.99 214" 8s.23% 66.0°

ab,c- Means with different Superscripls differ at least at 5% level
To = No-tillage Mg = No-mulching
T = Tillage by hoe with hand M; = Mulching
T, = Tillage by disk-plow
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Table 2 The average soil water storage within the goil profile during

different stages of wheat growth in October 1985-January 1986

and October 1986-January 1987 as influenced by different soil

gurface managements under rainfed condition.

Stages of wheat growth

Average soil water storage (mm.)

within each

soil depth (cme)

Wheat growth 1605-1986 | Wheat growth 1986-1987
Flowerine Stage 0-15 15-30 0-90 0-15 15-30 0-90
b b
B 58.2° 64.4° 360.0 37.3  51.4 302.5
T, 64.0% 69.0% 1366.4 35.8 51.4  300.1
T, 59.7° 66.2° 361.3 33.3 5241  298.1
l\’.o 60.1 65,3 360,2 32.6b 48.9b 291.8b
¥, 61.1 67.8 364.9 38.3% 54.5% 1308.6%
Yield Formation Stasze
T 41.3 51¢1  291.7 33.2 44.0 268.0
T1 45.3 544 300.7 33.43 42 .6 263.6
T, 45.1 53.2 296.8 32.4  43.3  267.5
K, 41.8 50.0° 283.6° 31.9° 41.9° 258.0°
¥, 46.0 56.2% 309.2% oAE 4T 2TRTY
Ripening Stage
T, 33.5 42.8  260.4° 48.3% 49.6  307.9
i, 35.8 47.2 273.9% 46,62 55,2 327.9
T, 33.5 44.8 266.1%° 41.9° 49.9 294.9
I, 33.3 43.6  262.4° 43.6° 48.6° 293.5°
M, 35.2 46.2 271.2% 47.7% 54.5% 327.0%

Different letter (a,b or c) means that the average values are

gignificantly different at least 5 & level.

T = No-tillage

C
’I‘1 =

T2 =

Tillage by hoe with hand M

Mo

f

Tillage DdY disk-plow

No-mlching
Mulching
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Figure 2  Soil water storage distribution along the soil profile affectzd by
different soil surface managements at each stage of wheat growth

during the first-year-experiment.
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Table 3 The averase values of wheat yielés (1985-1986); peanut yields
(1986) and wheat yields (1986-1977) as influenced by different

goil surface managements under rainfed condition

Crops and different Average weight of each crop yields

goil surface treatments (gm/mz)

Grain or seed Vegetative Total Plant

Wheat yields (growing

from Octe. 1985. to0 Jane

1%86.)
0 51.812 100.63% 152.44%

o, 35.83° 55,897 95,72°
T, 54.95% 76.442 131.39%
Mo 53,562 80462 134.18
M, 41517 77.34 118.85

Peanut ylelds (growing

from June to Aug. 1936)
s 118.37 107..50° 263.11
T, 100.62 92.27° 225,21
T, 130.51 130.05% 306 .69
My 107.14 92.84° 236.31°
M, 125.85 12T 04> 293.70%

Wheat yields (growving

from Oct.1986 to Jan.1987)
T, 68.92° 69.38° 135.31°
% 88.81° 81.57° 170.38°
T, 95.262 110,312 205.572
¥y 75.50° 76 .98° 152.49°
N 93,162 97.192 190.35%

vifferent letter (a,b or c) means that the average values of
crop yields are significantly different at least 5 & level.

T, = No-tiilage ¥, = No-mulching
m1 = Tillege by hoe with hand m1 = Mulching
T = Tillaze by disk-plow
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