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Controle da erosao — praticas vegetativas

Cobertura morta com palha ou residuos vegetais, que
protege o solo contra o impacto das gotas de chuva,
diminui o escoamento da enxurrada e incorpora MO ao
solo. Dados de pesquisa mostram que essa pratica
controla 53% das perdas de solo e 57% das perdas de
agua.

Erosao entre sulcos

Controle da erosao — praticas vegetativas

Cobertura do solo efetivamente reduz a erosao
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Controle da erosao — praticas vegetativas
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Figura 9. Modelo conceitual simplificado do papel exercido pela diversificacao de culturas
na qualidade estrutural do solo.

Debiasi et al 2015

Controle da erosao — praticas vegetativas
Sistema radicular de plantas de cobertura

Soja x Crotalaria-juncea

Raiz de Nabo-forrageiro

Raiz de

Crotalaria
vy

Braquiaria brizantha cv. Piata

0,80-2,0m
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Controle da eroséo — praticas vegetativas
Impacto da perda da MOS (matéria organica do solo) nos atributos quimicos, fisicos e bioldgicos.
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Fonte: Sa et al., 2018

Controle da erosao — praticas vegetativas
Acdo das raizes e matéria organica na agregagdo do solo.

Solo disperso

Raiz de braquiaria

Solo agregado

(macroagregado)

[Fonte: Sa et al., 2018

Particulas de
areia sem
acidos
himicos nao
possuem CTC

0s cations sio
perdidos por
lixiviagdo com
as chuvas

Os acidos humicos colapsados as
particulas de areia dao cargas negativas ao
solo arenoso criando a atragdo molecular
entre as cargas negativas com as cargas
positivas dos cations reduzindo as perdas
por lixiviagdo e aumentandoa CTC no solo
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Controle da eroséo — praticas vegetativas
Beneficios das plantas de cobertura.

@@ Bruna Emanuele Schiebelbein
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Controle da erosao — praticas vegetativas
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Controle da erosao — praticas vegetativas

Controle da erosao — praticas vegetativas
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PRINCiPIOS DO SPD
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Meyer et al. 1999

‘Table 1. Crop management histories and soybean yields for three
Nelson Farm research watersheds from 1988 through 1995

Watershed Watershed Watershed
No. 1 No. 2 No.3
Year (2.13 ha) (2.09 ha) (3.17 ha)
1988 Tilled, 0.91-mrow  Tilled, 0.91-mrow  Tilled, 0.91-m row
1.92 t/ha 1.86 t/ha 1.71 t/ha
1989 Tilled, 0.91-mrow  Tilled, 0.91-m row Tilled, 0.91-m row
0.98 t/ha 0.93 t/ha 0.86 t/ha
1990 No-till, 0.91-mrow  Tilled, 0.91-mrow  No-till, 0.91-m row
L15t/ha 1.03 t/ha 0.83 t/ha
Waterway seeded
May & Oct
1991 No-till, 0.91-mrow Tilled, 0.91-mrow  No-tll, 0.91-m row
2.02t/ha 1.79 t/ha 1.60 t/ha
‘Survey Benchmarks Buffer strips
seeded Oct
o g aased above oo 1565
Mmm w.u waterway 1992 No-till, 0.91-mrow  Tilled, 0.91-mrow  No-till, 0.91-m row
Groundwater Moriorng Sites 273 tha 283 t/ha 3.03 t/ha
O 1993 No-till, 0.18-mdrill ~ Tilled, 0.91-mrow  No-ill, 0.91-m row
Production Plots 2.09 t/ha 1.96 t/ha 1.81t/ha
E Erosion Plots
c1 Com Plots. 1994 No-till, 0.18-mdrill ~ Tilled, 0.91-mrow  No-till, 0.91-m row
GH  Grass Hodges 2.69 t/ha 214 t/ha 2.51t/ha
Grass hedges  Gully filled/waterway
Farm, 1995, transplanted May seeded Aug
1995 No-tll, 0.18-mdrill  Tilled, 091-mrow  Noill, 0.91-m row
.70 t/ha 1.55 t/ha 112 t/ha
Gully filled/three _ Switchgrass added
hedges July to buffer June
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Meyer et al. 1999 Watersheds

‘Table 6. Annual rainfall, runoff, and sediment yield from
three research watersheds at Nelson Farm

Erosion plots Weomed  Watershed | Watershed
No.1 No.2 No.3

Run- Sed. Run- Sed.  Run-  Sed.

Table 3. Average annual runoff and soil loss from erosion plots Rain  off  Yild off  Yield off Yield

at the Nelson Farm Yeawr (mm) (mm) (hs) (mm) (Vha) (mm) (vha)

1990-1992 19931995 1990-1995 1989 1570 594 186 690 440 8§24 287

Rainfall A= Rainfall Av.=  Rainfall Av. = 1990 1730 540 12 61 102 750 22

1540 mm 1182 mm 1361 mm 1991 1730 632 05 §0 326 805 07

Runoff _Erosion Runoff Erosion Runoff Erosion Do Iy w0 8 @ 2o

Cropping System _ Plots _ (mm) _(tha) (mm) (tha) (mm) (tha) 1994 1380 331 09 437 773 402 07

Sb. conv. WS&E4 325a* 9.00a 185a 1266a 256a 1084a 1995 1080 214 89t 364 64 305 03
Shutvol.  W7&ES 23abc 134bc 171a  LI6b 202a 125b

Sb. wht. dbl.crop W6 & E6 224abc 0.58c 148a 125b 186a 0.92b
__Sbridg.tillvol. W5&E3 222abc 3.32ab
“"Cot. nt. vetch » 178a . 3.96ab
Cot. nt. wht. WI1&E2 305ab 3.56b 182a 323ab 243a 338b
Cot. nt. vol. W2&El 193bc  3.16b 140a 3.94ab 167a 3.56b
" Sorg.nt.vetch W3&E7 12lc. 1.03bc

‘Table 7. Average annual rainfall, runoff, sediment concentration, and
sediment yield for three watersheds at the Nelson farm during one
period when they received identical treatment and two subsequent

periods when alternative farming practices were evaluated

Comt, vetch 1492 215b
Sorg.nt.vol.  W4&ES 242ab ° 1.70bc Tillage Sediment
Com . vol. » 162a  220b Watershed | Manage- Rain- Run- Runoff Concen- Sediment
*+ Means within a column followed by the same letter are not statistically different andGaging  ment  fall = off | (%of = ation Yield
(P <005) based on the Y stion T the deniiniomt degrees Period System (mm) (mm) Rainfall (ppm) (t/ha)
of freedom (SAS, 1996). Watershed No. 1
1/89104/90 Tilled 1671 577- 35 1340 183
s 5/901012/91 No-till 1760 653- 37 81 04
1/921012/95 Noill 1182 256 . 22 29¢ 05+

‘Watershed No. 2

1/89t04/90  Tilled 1671 689 - 41 2520 404
5/90t012/91  Tilled 1760 888~ 50 5660 220
12

3
s 1/921012/95 Tilled& 1182 346. 29 621% 3*
E buffer strips
g 2
H Watershed No. 3
Y, 1/89t04/90  Tilled 1671 826- 49 1490 282
5/90t012/91 No-till 1760 832- 47 289 09
& grass
0 waterway
1/92t012/95 No-ill 1182 335. 28 28 04
& grass :
# ‘waterway

an Feb Mar Apr May dune Juy Awp Sepl Oct Nev Dec
* Bxcluding data from gully filling periods (sce table 1 and table 6).

Figure 2-Average monthly erosion during six-year period (1990-1995)

for several cropping systems on Nelson Farm erosion plots.
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Wilson et al. 2004

Table 1. Tre i ions with their cor
replications (Reps), tillage history, current tillage
practice, and residue
Reps History Tillage Residue Designation
2 [alConv. tillage  Tilled Residue left Cth-tilled, RL

Conv. tillage ~ Tilled Residue removed  Cth-tilled, RRO
Conv. tillage  Tilled Residue removed  Cth-tilled, RR1
Conv. tillage Not tilled Residue removed Cth-not tilled, RRO
Conv. tillage Nottilled Residue removed Cth-not tilled, RR1
No-tillage  Nottilled  Residue left Nth-not tilled, RL
No-tillage  Nottilled Residue removed Nth-not tilled, RRO
No-tillage  Not tilled Residue removed Nth-not tilled, RR1
No-tillage Tilled Residue removed  Nth-tilled, RRO
No-tillage Tilled Residue removed  Nth-tilled, RR1
{al Conv. = conventional

MWL~ DN W

Table 2. Treatment means for time to runoff i runoff rate, linear flow velocity, and ion.[2]

Runoff Initiation Time Maximum Runoff Rate Linear Flow Velocity Maximum Sediment Conc.
(min) (mmh°') (mh') (mgL)

Tillage Residue Dry Wet V. Wet Dry Wet V. Wet Dry Wet V. Wet Dry Wet V. Wet

CTh-t RL 120a 09cd 0.6bc 53.2abc 552b 499c¢ 180.6a 238.3a 399.6ab 34650 cd 44050 cd 57800 bed
CTh-t RRO 8labc 0.8d 05¢ 559abc 60.6ab 61.7ab  248.9a 341.5a 337.5ab 56500 bc 71000 bc 70400 bc
CTh-t RR1 8.5abc - 0.8d 0.5¢ 57.0abc 61.6ab 63.6ab  247.1a 320.1a 348.6ab 67250 abc 83100 ab 90050 ab

CTh-nt  RRO 23ac  lLlcd 0.6bc 60.5ab 62.8ab 63.4ab  271.8a 2350a 231.7ab 36950 bcd 41100d 44850 de
CTh-nt  RRI 25bc. 1.0cd 0.6bc 60.3abc 654ab 655ab  293.2a 430.6a 457.9a 50900 abcd 58200 bed 66500 bed

NTh-t  RRO 7.5abc 13bc 0.8bc 51.8bc 59.1b  59.6b 256.2a 273.0a 280.0 ab 22133d  33300d 38867 de
NTh-t RR1 109ab 09cd 05c 49.1c  61.7ab 63.2ab 142.7a 3069a 340.4 ab 94000a 110950a 101250 a

NTh-nt RL 3.0c 23a 1.7a 56.0abc 58.3ab 61.8ab 1932a 162.0a 131.8b 8450d  20750d 13550 f
NTh-nt  RRO 35¢ 1L.7b 1.0b 59.1ab 6242 64.7a 1684a 237.2a 261.3ab 16360d  24380d 23840 ef
NTh-nt  RRI 23c  12cd 06¢c 63.4a 625ab 62.0ab 197.1a 263.5a 287.1ab  71150ab 49750 cd 52050 cd

[a] Different letters indicate that treatments within a column are significantly different at the 0.05 level.
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Wilson et al. 2004
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Controle da erosao — praticas mecanicas

Sem terragos (plantio alinhado)
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Terraceamento agricola
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FIGURA 2 - Representacao esq; atica de um terr to mostrando a retencédo
das dguas da enxurrada e o parcelamento do declive.
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Funcionamento: Interceptagdo do excesso de enxurrada (eventos extremos)
Controle de vogorocas (permanentes e efémeras) e conservagéo de estradas
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Funcionamento: Pouca influéncia no ciclo hidrolégico geral

Rain, runoff, percolation and ET (cane)
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Controle da erosao — praticas mecanicas

Terrago de Inflltragao Para a avaliacdo dos terragos é preciso medir:

d = distancia entre os terragos. (Ex.: 35m)
| = distancia nivelada do camalhao até o nivel do terreno. (Ex.:
Py 6,0m)
. h = altura do fundo do sulco do terracgo até a crista do
camalhao (Ex.: 0,8m)

- Ixh
Se¢a (S, 1/m) == x 1000

N 6,0x0,8
Se¢ (S, 1/m) =

x1000=24001/m

S
Chuva (mm) = 7 x 2

- 2400
Chuva (mm) = 35 2 =136mm

25

Controle da erosao — praticas mecanicas

Terrago de Drenagem
b Dimensionamento:

Ixh
Se¢ép (S, 1/m) = Xz x 1000~ 1500 1/m

Calculo da declividade do canal:
-Vazéao

-Segao

-Eq. de Manning

-Raio hidraulico

26
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Problemas do terraceamento:

Infiltragdo e drenagem: linhas mortas

Linhas mortas

17/10/2022
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Principais problemas: Infiltragéo

Impermeabilizacao

31
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Terracgos de Infiltragdo com EV cte

EV:=EV,; EH{ << EH, -> AR{>>AR»

36
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Altair (SP)
Conversao de pastagem para cana-de-agucar

Enfase na mecanizagéo da colheita sl 3 558

0-2% de declividade

Latossolo Vermelho textura média

2-4% de declividade

600m

Argissolo textura média

8% de declividade

37

Controle da erosao — praticas mecanicas

Formulas basicas para dimensionamento hidrolégico

a+

P=\T & x {axt + bxlog(l + ex1)]

P = Precipitagdo maxima, mm

T = tempo de recorréncia, anos

t = tempo de duragéo da chuva, h

a = constante que depende da durag&o precipitagdo (15'=0,122; 30'=0,138; 1h=0,156; 2h=0,166; 4h=0,174 e 24h=0,170)
B = constante que depende da duragdo da e da localidade (5'= - 0,01; 15'= 0,09; 30'= 0,11 1tha 6 d=0,11)

a, b, e ¢ = constantes que dependem da localidade (a= 0,38; b= 26,73; c= 21,75)

Cxix A

Qmax = vazao maxima esperada, m3 s-1

C = coeficiente de enxurrada.

i = intensidade (mm h-1) da precipitagdo maxima esperada com certo periodo de retorno (normalmente 15 anos) e de duragéo igual ao
tempo de concentragao.

A = area de captagao no ponto de dimensionamento, ha

38
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Controle da erosao — praticas mecanicas

Formulas basicas para dimensionamento hidrolégico

7 2
V = Z—xRix~i
n

= velocidade da agua num canal aberto, m s-1 (varia de 0,5m s-1 a 1,5m s-1 em terragos e canais escoadouros)
n = coeficiente de rugosidade, varia de 0,06 a 0,1 em canais de terra vegetados

R = raio hidraulico do canal (area molhada / perimetro molhado)

i = declividade do canal, m/m

Velocidade de escoamento superficial (V, m s-1) em fungéo do tipo de superficie e do declive (I, %).

Uso da terra Velocidade, m s!
Florestas ou mata natural V=0,08 12
Area reflorestada ou em cultivo minimo V=0,15112
Pastagens V=0,21 112
Areas cultivadas V=0,27 112
Solo descoberto V=0,30 112
Talvegues ou canais vegetados V=0,45112
Areas pavimentadas V=0,60 112
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