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ABSTRACT - The effect of different methods of seil preparation mi seil moisture loas, weed growth and 
soil resistance to penetration has been quantifled for the Latosols of Bebedouro experiment station ei 
CPATSA/EMBRAPA, Petrolina, PE, Brazul. The methods studied are manual preparation, preparation by 
animal drawn wheeled tool carrier and tractorized implements. The drying characteristics of three fields 
with different soil physical properties were studied prior te conducting the experiment. The different me-
thods of soil preparation caused the soil moisture loss differentiy. The plot prepared by animal draws boI 
carrier retained more moisture for longer time even at deeper layers. The mil resistance te penetration on the 
surface increased with time with little variation at deeper layers. - 

Index terms: latosol, irrigation, seil characteristics, crep emergence 

EFEITO DE DIFERENTES MÉTODOS DE PREPARO DO SOLO 
NA PERDA DE UMIDADE, DESENVOLVIMENTO DAS ERVAS E RESISTÊNCIA À PENETRAÇÃO 

RESUMO - Experimento realizado no campo experimental do CPATSA-EMBRAPA, em Petrolina, PE, com o 
objetivo de quantificar a perda de umidade de três tipos de Latossolo do projeto irrigado de Bebedouro com 
diferentes características físicas e cobertura natural. Foram estudados os efeitos de diferentes métodos de 
preparo do solo (implemento manual, tração animal e tratorizado) na perda de umidade, no desenvolvimento 
das ervas e na resistência à penetração do solo, a fim de definir o número de dias requeridos para atingir o 
nível ótimo de teor de umidade para aração após a irrigação, e a eficiência de emergência da cultura quando 
plantada após vários métodos do preparo. A característica de perda de umidade dos três tipos de Latossolos 
é diferente, e os diferentes métodos de preparo resultaram na perda de umidade variável. Poroutro lado, os 
diferentes métodos de preparo do solo não influenciaram significativamente o desenvolvimento das ervas e a 
resistència à penetração observados durante a experimentação. 

Termos para indexação: latossolo, irrigação, emergência da cultura e características físicas do solo 

Ia the semi-and tropical region of the world; 
particutarly in the drier belts of northeast Brazil, Lhe 
soil moisture variaticn in lhe top few centimeters ef 
the soil is a major concern to lhe farmers of subsis-
tance dryland agriculture or with a commercial seale 
irrigated fanning. The fanners within the vicinity of 
river San Francisco practising irnigated agriculture, 
generaily frrigate their fields and wait for optimum 
soil moisture to facilitate land preparation opera-
tions. 

In case of dryland agriculture, where crops are 
planted after raias, the delayed planting, many a ti-
mes, leads to poor plant establishment due to insuffi-
cient moisture availability as a result of high evapo-
rative lesses. Therefere, quantification ef "in-situ" 
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seil moisture variation over time ia Lhe top few cen-
timeters, becomes important. It would help te iden-
titify optimum period of land preparation after irri-
gation or raia, ia case of irrigaled agniculture. And 
in case ef dryland agriculture, il would help predict 
lhe performance of planting carried out on different 
days of rabi. The effectiveness of differeat cultiva-
tion systems ia reducing soil moisture loss, weed 
growth and soil resistance to penetratien to facilitate 
crop establishment and initial growth can also be 
inferred from such a study. 

The paper represeats lhe resulta of an experimeat 
coaducted te quantify the effect of different me-
lhods of soil preparation (manual, animal-drawn and 
tractorized implements) on the soil moisture loss, 
weed growth and soil resistance to peaetration, and 
also to study the soil moisture loss from three profi-
les of Latosol having different physical characteris-
tics and crop cover, with following maia objectives: 

(a) to defme the number of days required to 
achieve optimum moisture levei ia the upper 30 cm 
of soil layer for three prefiles of Latosol to facilitate 
land preparation operation (piowing) for irrigated 
agriculture, and 
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(b) to compare three methods of soil preparation 
for their ability to sustain soil moisture, suppress 
weed growth and variation of resistance te penetra-
tion for rapid and effective emergence of the see-
dlings and supply moisture for their initial growth. 

MATERIALS AND MCTHODS 

The experimcnt was conducted in two atages at flue expe-
riment station of CPATSAJEMBRAPA, Pefrolina, PE, Bra-
zil. The fsrst stage was conductcd ia 1981 after a long dry 
season from June te November. Three Iocations with diffe-
rent mil profile characteristics were selected. Tablc 1 gives 
thc mil physical characteristics of the tbree locaflons. The 
vegetation was eiminated by passing a tractor drawn cbop-
per. At ali threc locaçions an irrigation of 80 mm was given 
to saturate flue soll up to 80 cm deptb of a premarked arca ci 
24 x 36 sq. m. Prior io irrigafion lhe stage ci vegetation co-
verage aI three locations was estimated by croas grid method. 
Thc coverage was classified luto live vegetation, dead vege-
tadon and bare sou. The Table 2 presents the percentage dis-
tribution of different types of vegetation observed at threc 
locations. 

The soil was allowed to dry and mil moisture observa-
tions in lhe perifery of predermed aix points were taken using 
gravimcteric sampling tcchniquc on altemate days for five 
deptbs: O - 10, 10 - 20, 20 - 30-45 and 45 - 60cm. Appen-
dix A presents flue dates of the experiment and soll moisture 
observed at thc three locations. 

Thc second plisse of thc experiment was conducted in 
December 1982 a year later to achieve cnvironmental condi-
dons similar te tbat o! phase I. An arca o! 48 x 24 sq.m was 
selected and divided luto three parcela of unequal size. The  

size of three parceis were fixed at 8 x 24 sq.m, 15 x 24 sq.m, 
and 25 x 24 sq.m, respectively for the soil preparation treat-
menU with manual (spade), animal-drawn (singlc mould 
board plow attached to wheeied boi carrier) and tractorized 
implements (tractor mounted disc plow), respectively. A!ter 
preparing thc mil with respective implements a uni!orm liii-
gation with sprinkler was given to saturate flue mil up te 80 
cm for ali flue treatnients. Hence after daily observations for 
soil moisture vonlent on the periphery of ten predefmed 
points in each parcei was taken over a cycle of fifteen days. 
On alternate days, flue soil compaction on lhe sur!ace at 15 
cm mil depth and 30cm soil depth was measured using Solo 
Teste (8-210) cone penetrometer. Ten sampies (over lhe cir-
cular

. 
 arca with 1 m radius each) of weeds were collected to 

estimate flue weed growth under each freatment. Seven of 
these samples were oven dried lo estimate dry matter content 
of weed growth in each treatment. 

RCSULTS AND DISCUSSION 
Soil-moisture loss without any preparation 

Fig. 1 presents variation in the soil moisture ia 
upper !ayer of 30 cm, during Duo drying cyc!e of 
fifteen days for the three locations. The soil meis-
ture was observed te vary froin 10.8 to 2.2, 10.9 te 
3.2 and 9.8 to 4.2% in field 1, field II and field Jil 
respectively. The drying characteristics of fleId 1 and 
field II seem quite similar. Ia the case of fie!d III, 
the soil moisture !oss during the first ten days was 
found rather steep and flue curve flattened out du- 
ring Jater days, thus indicating much higher rato of 
moisture loss during the fzrst ten days as compared 
te Iast five days (Fig. 1). 

TABLE 1. Pbysical characterlatica of the soils of three locations oi lhe experbnent sites (Choudhury & Miliar 1982). 

5011 	 Partido size analysis ('1,) 	 Natural 	Density (gnilcc) 
Location 	deptti 	 clay 

ml 	sand 	silt 	clay 	 real 	apparent 

Field 1. 0-30 90.6 4.0 5.3 2.3 2.64 1.56 
30-60 81.0 4.5 8.5 4.0 2.61 1.53 

Fioldll 0-30 84.3 63 9.3 5.0 2.63 1.57 
30-60 83.5 6.0 10.5 5.0 2.64 1.66 

Field III 0-30 88.3 4.6 7.6 3.5 2.63 1.58 
30-60 83.5 5.0 11.5 5.5 2.61 1.57 

TABLE L Stage of natural vegetation aI three locations o! experlment 1 bc!ore Irrigation 

Vegetation (% ama) 
Localion Date aí experiment 

Live Dend Sare sou 

Ejeldi 22,11- 	7.12. 1981 12 58 30 
Fieidll 19.11- 	7.12.1981 8 48 48 
Field III 4.12-20.12,1981 15 43 42 
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FIG. 1. 5011 moisture variation in upper 30cm of three 
prol iles of Latosol ol Bebedouro experimont 
station of CPATSA/EMBRAPA. Petrolina, PE, 
Brazil. 
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FIG. 2. Soil rnoisture variation in upper 15 cm as aI-
fected by differont methods cl soil preparation. 

1 

This information can be useful in estimating the 
number of days required to achieve optimum mois-
tire levei for plowing after irrigation. Supposing the 
soil moisture of 6% is optimum for piowing, this 
condition would reach on the 6th day in faeld 1, bet-
ween 7th and 8th day in field II and between Sth and 
Úth day in field III. 

SoU moisture toss (upper IayerO-15 cm) 

The retention of soil moisture in the upper layer 
after planting is criticai for seedling emergence. 
Fig. 2 presents the soil moisture variation in upper 
15 cm, for lhe three methods of soil preparation. 
Over a period of fifteen days cycle the soil moisture 
in upper 15 cm was observed to vary from 10.0 to  

2.8, 9.4 to 3.6 and 9.7 to 2.4% respectively for the 
treatments of soil preparation by manual, animal-
-drawn and tractorized implements. The soilmoisture 
reduced rapidly in the plots prepared using manual 
and tractorized implements as compareci to the plot 
prepareci using animal-drawn implements. The 
cloddy surface due to mould board plowing at slow 
speed with animal traction could be attributed for 
this behavior in lhe seeond treatment. The curves iri 
Fig. 2 can be usai iii estimating the percentage of 
crop emergence when planted on different days af-
ter irrigation or rainfail of saturation. If the planting 
teehniques have a satisfactory perfonnance (in terms 
of percentage of crop emergence) up to 6% sou 
moisture content iii upper 15 cm layer, tisen it wouid 
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lead to satisfactory results til the 5th day in lhe case 
of manually and tractorized prepared seedbed, and 
til! the Sth day in case of animal-drawn implements. 

Vertical soil-molsture protile 

The soil moisture variadon in different layers 
when it is prepared using different tillage imple-
ments is presented in Fig. 3. The Fig. 3(a) presents 
lhe soil moisture profile on one day and on ftfteen 
days after inigation of saturation; and Fig. 3(b) 
presents lhe sarne on Iwo, five, eight and eleven days 
after irrigation of saturalion. 

II is inleresting to note that soils prepared by 
animal-drawn mould board plow could retain higher 
moisture from beginning til! end is lhe deeper layers 
too. This clear!y shows thal under the conditions of 
lhe experimenl lhe soil preparaüon using anima!-
-drawn implemenls will not only facilitate lhe 
seedling emergence bul would provide belter 
conditions in lerms of supplying moisture for the 
initial growth of lhe emerged seedlings. 

MOISTUPE CONTENT (%)  

SoU resistance lo penetration 

Table 3 presents lhe mean va!ues of soil resistan-
ce to penetration observed ou various days at three 
layers (surface, 15 cm depth and 30cm depth) under 
different soU preparation Ireatments. An increasing 
trend of soil resislance to penetration with time can 
be noted ou lhe surface. At deeper layers (15 cm and 
30 cm depth) there is practically no variation. Nol 
much difference in lhe overail rnean values was ob-
served arnong lhe various tillage Ireatments. The soll 
resistance to penetration of deeper layers was consi-
derably higher as compared to the surface va!ues. 
This is main!y because the tillage treatments did nol 
dislurb lhe soll aI lhe deeper layers specially at 30 
cm. 

Weed growth 

Suppression of weed growth is the third impor-
tant objective of tiliage. Table 4 presenls mean va-
lues of green weighl and dry weighl of weed mate-
rial lii different lreatmenls. Not much difference 

MOISTURE CONTENT (%) 
2 	3 	4 	5 	6 	7 	6 	9 	10 ii 	i: 

FIG. 3a. Soil moisture content in various Iayers on 1St and 15 th day after irrigation as affected by different methods 
of soil preparation. 
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TABLE 3. Solil resistance to penetration Kgf/sq.cm under different tiliage treatments. 

Method of soil proparation 
Days 
after 	1 2 3 1 	2 3 1 2 3 

irrigation 

Surtace 15crndepth 30 cm depth 

1 	1.52 1.09 1.16 7.09 	3.46 5.97 8.98 6.54 7.60 
3 	2.68 1.68 2.29 5.30 	7.85 7.67 8.44 7.04 7.40 
5 	2.62 3.13 2.45 7.98 	9.15 6.94 8.88 7.84 8.67 
7 	4.02 3.40 3.57 9.24 	10.24 9.07 8.98 9.13 9.37 
9 	4.13 3.22 6.65 8.17 	8.13 7.77 9.04 9.24 9.34 

11 	2.64 5,53 4.18 8.09 	10.73 9.14 7.84 9.59 9.88 
13 	4.08 5.04 2.89 8.22 	7.69 5.83 6.83 8.42 6.29 
15 	2.14 6.88 4.20 10.46 	9.21 9.69 9.02 8.08 8.29 

Overall 
2.98 3.75 3,42 8.06 	8.31 7.76 8.49 7.26 8.48 mean 

Measured by cone penetrometer of 'Solo TesteS 8210", Rua Conselheiro Carrão 275 (Bela Vista), São Paulo, Brazil. 

1. Manual soil preparation 
2. Preparation with animar-drawn mould board plow 
3. Preparation with tractor mounted disk plow 

TABLE 4. Weed growth (fresh weigbt and dry matter) onder different tiliage treatments. 

Soil Number of observations 
preparation mean 
freatrnent 	1 2 3 4 	5 	6 7 8 9 10 

fresh weight (kg/ha) 
Manual 	1321 450 734 1201 	147 	396 975 1124 500 251 711 
Animar 

1000 
drawn 

545 2012 1304 	131 	818 519 1750 69 722 887 

Tractor 	525 1085 1201 1644 	574 	490 230 653 468 833 770 

dry weight (kg/ha) 
Manual 	NA NR NR 349 	56 	133 263 195 136 69 172 

'mal 
NR 

drawn 
NR NA 358 	45 	228 132 322 014 185 183 

Tractor 	NR NR NA 463 	136 	122 52 228 160 199 194 

NR: Not recorded. 

was observed among the treatments showing little 	The soil moisture loss from upper layers after satu- 
effect of different tiliage treatments and confirming 	ration during the first ten days is rapid. 
that the variation of soil moisture was mainly due te 	2. By integrating information about the piowing 
different tiliage treatments. 	 characteristics at various moisture regimes, one 

could easily fiM Lhe optimum period for land pre-
CONCLuSI0NS 	 paration based upon soil moisture drying characte- 

ristics developed. 1. The drying characteristics of the three profiles 	3. The different methods of soil preparation 
of Latosois of Bebedouro experiment station of causeci the soil moísture 

Ioss differently. The prepa-
CPATSA/EMBRApA, Peirolina, PE, are different. ration with animal-drawn mouid board plow could 
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retain higher moisture from beginning tÍLI end. Jt 
would facilitate the emergence of seed and would 
provido better conditions for the initial development 
of emerged seedlings. 

4. The soil resistance to penetration on the surf a-
ce increased with time for ali tillage treatments. At 
deeper layers (15 cru and 30 cm) it was consistently 
higher than that of surface values and was not found  

varying with time. 
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Ap1endix A: SoU moisture variation at various depth atter irrigation of saturation at three locations or Bebedouro 
experiment station of CPATSA/EMBRAPA, Petrolina, PE, Brazil. 

Locaüon Days Sou noislure (% d' weighl basis) 
soil depth (cm) 

and afler 
duration irrigation 0-10 10-20 	20-30 30-45 45-60 

1 10.03 10.90 	10.52 8.95 8.81 
3 8.76 7.98 	 8.24 8.94 8.04 
5 6.72 6.27 	 6.27 8.17 7.64 
7 5.00 5.28 	 6.25 7.19 7.66 Field 1 

2.27 3.91 	 5.03 6.67 6.99 
11 2.39 2.70 	 4.26 6.48 6.85 
13 2.04 2.38 	 3.70 5.27 6.49 
15 1.22 2.13 	 3.20 5.05 5.95 

1 10.65 10.37 	10.97 10.48 9.74 
3 8.88 8.45 	 9.45 8.81 8.36 
5 6.67 6.92 	 8.38 8.57 7.61 

Field 
7 5.43 6.11 	 7.74 8.27 7,33 
9 2.98 437 	 6.67 7.95 8.54 

11 2.52 3.71 	 5.65 6.68 6.77 
13 1.75 3.08 	 4.79 5.93 6.37 
15 1.67 2.17 	 3.92 5.33 5.76 

1 9.12 9.45 	 10.14 10.09 11.16 
3 6.99 8.04 	 8.02 9.92 9.86 
5 4.55 6.44 	 8.03 9.24 9.17 

Field 
7 3.64 6.84 	 7.01 8.68 8.95 
9 3.15 5.36 	 6.83 7.66 8.54 

11 2.34 5.10 	 6.33 7.87 8.20 
13 2.17 4.10 	 6.05 7.73 8.00 
15 1.94 3.29 	 5.22 6.96 7.62 

Pesq. agropec. bras., Brasilia, 23(8):919-926, ago. 1988. 



926 	 H.LAL 

Appendix li: Solt-molature variation ai verbas depths alter irrigations otsatu.ntton eis three treatmenb of sou preparation cela8 different levei' of mecha-
,sization. 

Manual i-nplernent 	 AzllmaI-drawn 	 Tractorlzed 

Date 	 Sol' depff (an) 	 "I depti (an) 	 Soli depte (cm) 

0-15 	15-30 	30-45 	45.60 	0.15 	15-30 	30-45 	45-60 	0-15 	15-30 	30-45 	45-60 

09.12.82 10.02 8.96 9.63 10.90 9.36 11.22 11.55 11.58 9.73 9.88 19.79 11.49 
10.12.82 7.64 8.36 9.18 10.33 6.85 9,95 10.14 11.46 7.89 8.85 10.12 10.77 
11.12.82 7.22 7.94 9.22 10.39 8.07 8.86 10.56 10.77 6.71 8.49 9.49 10.37 
12.12.82 632 7.79 7.95 8.88 7.64 9.20 10.47 10.75 6.07 7.36 0.70 10.64 
13.12.82 5,79 6.93 8.56 10.50 7.06 8.61 10.51 10.75 6.39 7.65 9.84 10.32 
14.12.82 5.08 6.94 8.71 10.29 6.70 7.73 10.27 10.98 5.15 7.53 8.86 10.69 
15.12.82 5.57 7.26 8.75 10.40 8.16 7.79 10.06 10.84 4.75 7.50 9.53 10.37 
16.12.82 4.62 6.92 8.38 9.53 5.69 7.22 9.98 10.54 4.30 7.42 8.34 10.19 
17.12.82 4.49 5.91 8.30 9.66 4.82 6.75 9.62 10.32 3.72 7.19 902 10.11 
18.12.82 - 3.63 6.61 8.63 10.20 4.69 7.42 9.52 10.35 3.20 7.08 9.09 9.86 
1902.82 3.76 6.57 8.52 10.15 4.90 7.39 10.05 10.48 121 6.90 9.15 10.04 
20.12.82 4.35 6.46 8.09 9.49 4.90 7.17 9.15 10.27 3.58 6.90 8.24 9.77 
21.12.82 3.66 6.64 8.73 10.03 3.85 7.24 9.19 10.29 3.07 6.98 8.74 10.22 
22.12.82 3.07 6.25 8.30 10.03 3126 6.97 9.24 10.94 2.57 6.67 8.48 10.15 
23.12.82 2.82 6.23 8.22 1005 3.57 6.54 9.38 10.32 2.31 5.82 6.86 10.14 
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