Decomposition and Nitrogen Release From Mixed Signhal Grass
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Introduction

Pastures are the main nutritional source for
cattle in Brazil

Over 172 million ha (425 million acres) of
pastures

Mostly not fertilized with nitrogen, due to
financial reasons

Largely dependent of natural nutriente
cycling

Forage legumes to enhance nitrogen fixa-
tion and nutriente cycling

100% SG y = 96,270e-0.00608t P<(0.0001

100% FSG y = 95,078e0.00%7 P<(0.0001

75% SG+25%SG y = 93,753e0.00834t P<0.0001
50% SG+50% G y = 89,167e0.00708 P<0.0001
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< 100, 25% SG +75% G y = 87,893e0.00637, P<0.0001
P 100%G y = 84,603e0.004%t P<0.0001
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. 100% SG y = 95,238e0.00574t P<0.0001
O 100% SGFy = 93,05e-0.00573t P<0.0001
120,00 A 75%SG+25%S y = 88,374e0.00448t P<().0001
X 50%SG+50%S y = 89,927e-0.00395t P<(.0001
100.00 X 25%SG+75%S y = 90,251e-0.00292t P<().0001
. a ® 100%Sy = 90,554e0.00205 P<0.0001
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- — - Y Braquiaria =84 + 0,22 * X se (X =62) e Y Braquiana= 22,22 se (X = 62); P= 00,0001
— B — Y Brag Adubada =81 + 0,25 * X se (X =68) e Y Brag Adubada= 25 57 se (X = 68); P=<0,0001
— A— Y 25% Brag+75% Glir = 17,2 + 0,05 * X se (X £24) e Y 25% Brag+75% Glir= 41,15 se (X = 24); P<0,0001
— ¥ — Y 50% Braq+50% Glir = 17,3+ 0,39 * X se (X £51) e Y 50% Brag+50% Glir = 37,36 se (X = 51); P<0,0001
—%— Y 75% Braq+25% Glir = 12,8 + 0,32 * X se (X £66) e Y 75% Brag+25% Glir = 34,17 se (X = 66); P<0,0001
---@--- Y 100% Gliricidia =24,8 + 0,72 * X se (X £32) e Y 100% Glir= 48,1 se (X = 32); P=0,0001
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- —4 - Y 100% Braquiaria =84 + 0,22 *X se (X =62) e Y Braquiaria= 22 22 se (X = 62); P= 0,0001

— O — Y 100% Brag. Adubada =81+ 0,25 * X se (X £68) e Y Brag Adubada= 25 57 se (X =68); P< 0,0001

— &— Y 25% Brag+75% Sab =285 + 0,46 *X se (X =43)e Y 25% Brag+75% Sab = 43,4 se (X = 43); P=0,0001
— % —Y 50% Brag+50% Sab =216 + 0,37 *X se (X = 56) e Y 50% Brag+50% Sab = 425 se (X = 58); P=<0,0001
—%— Y 75% Brag+25% Sab =142 +0,34 *X se (X =57)e Y 75% Brag+25% Sab = 34,0 se (X = 57); P=0,0001

---@---Y 100% Sab =327 + 0,56 * X se (X =32) e Y 100% Sab = 51,0 se (X > 32); P< 0,0001
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Materials and Methods

Sampling region climate

Tropical, with dry summers

Average yearly rainfall 1200 mm

Average yearly temperature 24 C
Soil type

Agrissoll

Sandy clayey loam

Moderately acid, low fertility
Pastures - Brachiaria decumbens (signal grass)

Pure (fertilized with 60 kg of N/ha)

. 100% SG y = 172,31e0.00464P<0_0001
O 100% FSG y = 140,79e-000802t P<0 0001
200,00 - A 75%SG+25%G y = 86,879e00105 P<0.0001
X 50%SG+50%G y = 96,23e9.0128t P<0.0001
L X 25%FS+75%G y = 143,0e0.0254 P<0.0001
160,00 1 e, ®  100%GGy = 94,268e00203t P<0 0001
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. 100% SG y = 172,310.00464_ P<0.0001
0 100% SGF y = 140,79e000802t P<0_0001

20000 - A 75%SG+25%S y = 92,85¢0.0084 P<0.0001
X 50%SG+50%S y 81,08e-000584 P<0.0001

160.00 o X 25%SG+75%S y 11,96e-0.00501 P<0 0001

= <o ° 100%S = 127 41000501 P<0.0001
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100% SG y = 38,633e0.00245t P<0.0001

100% SGF y = 52,946e-0.002261 P<(0.0001
75% SG+25% G y = 26,033e0.0019 P<(0.0001
50% SG+50% G y = 19,960e0.0013% P<(0.0001

25% SG+75% G y = 14,922e-0.000181 P<(0.0001

100%G y = 13,359e0.0006t P<0.0001
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100% SG y = 37,496 0002211 P<0.0001
100% SGF y = 50,963e-0.00208t P<( 0001
75%SG+25%S y = 20,554e0.002671 P<(.0001
50%SG+50%S y = 18,287e0.00198t P<(.0001
25%SG+75%S y = 15,839e0.00187t P<(0.0001
100%Sy = 13,505e0.00117t P<0.0001
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and Shrub-Tree Legumes Litter.

With Mimosa caesalpiniifolia - “sabia”
With Gliricidia sepium—gliricidia
Litter bag technique

Sampling times—0, 2, 4, 8, 16, 32, 64, 128
and 256 days

Litter mixes—100% unfertilized signal grass,
100% N fertilized signal grass, 75:25, 50:50,
25:75 signal grass:gliricidia or sabia ratios, and
100% gliricidia or sabia

Determinations and calculations—total orga-
nic matter, and organic carbon, total nitrogen
and lignin contents, and C:N and Lignin:N ratios

g 100% SG y = 9,290e0.00197t, P<0.0001
O 100% SGF y = 13,335e%%171t, P<0.0001
40.00 A 75% SG+25 %G y = 8,922e0.0021%, P<0.0001
! X 50% SG+50 %G y = 9,652€0.00172, P<0.0001
X 25% SG+75% G y = 9,842e0.00197, P<0.0001
30,00 - ° 100%G y = 9,077€0.00225 P<0.0001
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. 100% SG y = 9,126e0.00205t P<0.0001
O 100% SGF y = 12,784e0.00188t P<0 0001
A 75%SG+25%S y = 8,6200.00023 P<0.0001
40,00 - X 50%SG+50%S v = 10,207e0.000%t P<0.0001
X 25%SG+75%S y = 11,216e0.00078 P<0.0001
@ 100%Sy=11,175e0.0009 pP<0 0001
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Conclusions

Lighin content increased with the mixture of
legume material into the litter and over ti-
me.

Inclusion of legumes increased nitrogen re-
lease from the litter

Stronger effect for gliricidia then for
“sabia”

Decomposition per se and litter production
need to be evaluated jointly to evaluate the
possible effects of inclusion of shrub-tree le-

gumes in nutrient recycling in signal grass
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