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Integrated system Specialized system

Historical mean Future mean = Change (future- Historical mean Future mean & Change (future-
+SE SE historical) +SE SE historical)

Soybean yield (kg 3,270 £ 146 2883+ 71 —387 3,490 £ 128 2,972 £ 56 518
ha")
Cover crop 7,889 £ 148 6,176 216 -1.714 7,059 & 152 5,283+ 195 -1,776
production (kg DM
ha™")
Gross margin 3,177 164 2,637 + 80 -540 2,937 % 143 2,356 % 63 ~581
(Ley)

Future climate was simulated by a six-model ensemble of CMIP5 GCMs under the RCP8.5 global emissions scenario.
Net decreases are indicated in red.
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APSIM simulations

Summer precipitation scenario
High (90th percentie)
Low (10th percentie)

Winter precipitation scenario
High (90th percentie)
Low (10th percentile)

Annual precipitation scenario

High (90th percentile) summer

High (90th percentile) winter

High (90th percentile) summer and winter
Low (10th percentile) summer

Low (10th percentile) winter

Low (10th percentie) summer and winter

Summer precipitation scenario
High (90th percentile)
Low (10th percentie)

Winter precipitation scenario
High (90th percentile)
Low (10th percentie)

Annual precipitation scenario

High (90th percentile) summer

High (90th percentile) winter

High (90th percentile) summer and winter
Low (10th percentile) summer

Low (10th percentile) winter

Low (10th percentie) summer and winter

Historical climate (1961-2017)

R-index soybean yield (% change from
normal year)

Grazed Ungrazed
+19% +15%
—30% —29%

R-index cover crop production (%
change from normal year)

Grazed Ungrazed
-9% 1%
—13% —16%

R-index gross margins (% change
from normal year)

Grazed Ungrazed
+16% +18%
—8% —11%
+24% +29%
—25%. ~30%
~1% -2%
—61% —57%

Mean soybean yield

(kg ha™")

Grazed Ungrazed
3925 4074
2319 25513

Mean cover crop production
(kg DM ha~")

Grazed Ungrazed
7,368 6,479
7,014 6,151

Mean gross margins
(LCU ha-1)

Grazed Ungrazed
3,796 3,429
3015 2,705
4,040 3912
2,433 2,112
3,230 2971
1277 1,305

Future climate RCP8.5 (2020-2060)

R-index soybean yield (% change from
normal year)

Grazed Ungrazed
-1% -4%
+4% 0%

R-index cover crop production (%
change from normal year)

Grazed Ungrazed
+10% +7%
—24% —19%

R-index gross margins (% change
from normal year)

Grazed Ungrazed
—3% —6%

+15% +8%
+2% —3%
+6% 0%
0% 0%

No data No data

Mean soybean yield

(kg ha™1)

Grazed Ungrazed
2843 2,869
2,996 2978

Mean cover crop production
(kg DM ha~")

Grazed Ungrazed
7,007 5,809
4,826 4,369

Mean gross margins
(LCU ha-1)

Grazed Ungrazed
2502 2,207
2,999 2,541
2672 2,276
2,769 2,363
2594 2,363

No data No data

Reindex i the percent changein performance during an abnormal yer (high or low precipitation) comparedto a baseline year (normal precipitation). Mean productiviy indicators reflect the
absolute magnitude of a system's performance. Shaded green celis indicate greater resilience for the corresponding system in terms of Rrindiex, meaning either reduced negative impact
of the abnormal year (greater resistance) or increased positive impact (greater recovery). Shaded yellow cells indicate a relative productivity advantage for the corresponding system.
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Sward type od div od div gd div od div

Grazing system mono mixed mono mixed

GC1 2976 & 144 3,102 +£ 205 1515+ 68 1,523 £ 150 3,001 £ 15 3013+ 12 1,507 £26 1,504 + 63
GC2 3,196 + 207 3,402 + 149 1,631 £ 49 1,658 £123 3,128+ 116 3,197 £ 97 1,612+ 53 1,600 + 99
GC3 2,037 + 120 2,089 + 112 890 + 27 967 + 145 2,007 + 62 2,021 £ 58 1,002 £ 11 1,013 +£29
GC1+2 4£0 5+0 20 20 30+6 31+6 15+3 15+£3

GC3 3+0 30 1£0 1£0 27£2 27£3 1B£1 1B£1

GC 142 4x1 4£1 2%0 2+0 26+4 27£6 14£2 12£1

GC3 30 30 1+0 1£0

2007 582 + 34 631+ 37 767 £ 71 534 + 44 61+ 10 619 64+ 11 64+ 11

2008 624 + 165 664 + 41 670 £ 79 591 + 64 68+ 13 70+ 12 64+ 12 73+ 16

2009 680 & 85 564 & 37 677 £ 41 692 & 62 75£ 11 76£ 11 79+ 13 7510

2010 53338 662 + 80 652+ 37 667 £7 74x11 76+ 14 74£17 76+ 15

2011 674 £ 110 539+ 36 685 + 33 686 + 37 78+ 13 71£8 72+8 74x12

2007 56 £ 10 T0£7 57+6 646 279 249 246 22+5

2008 60+ 11 66+ 10 80+ 11 77+0 31+7 31+£12 32+4 34+7

2009 664 50+ 15 66+ 13 83+ 15 366 36+ 11 389 377

2010 65+8 T8L T 71£3 694 36+6 36+ 14 36+6 367

2011 59+ 11 83+ 10 64+ 18 647 36+6 30+8 32+6 33%8

mono, sither cattle (C) or sheep (S) grazing; mixed, CS in mixed-grazing; div, diverse-sward; gd, grass-dominated sward. Sum LW (ive-weight, kg ha™")refers to C, S, or CS per paddock
as affected by sward type x grazing system separated into grazing cycles for each livestock species. No. dams and No. offspring refer to total number of head per paddock as affected
by sward type x grazing system separated into grazing cycles for each livestock species. LW dams and LW offspring (kg individual") refer to the beginning of the grazing season in
each year.
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Sward type od div significance of F-value

Grazing system Mono Mixed Mono Mixed
Livestock c s cs c s cs st G Stx G
HM (tha~")

2010 43£10 46+03 38£02 43+03 4510 37£0.1 ns ns ns

2011 6.1+ 1.1 54+15 65+08 46+13 61+09 54+07 ns ns ns
POStCSH (cm)

2010 62+£06 45+05 56+£06 62+06 54£05 59£06 ns ns ns

2011 63+04 54+05 6406 48+02 47£05 55+04 . ns ns
CP (% DM)*

2010 127420  139+30  180+26  150£25  140+28  153%23 . ns 6]

20110 11.0£21 108£2.0 104£18 122+£19 121 +24 1.0£17 - v} ns
ADF (% DM)

2010 279+88  268+24 27821  260+£33 27428 25725 & ns &

2011 29240  284%87 29742  280+33 28232  27.6%832 : ns ns
ME (MJ kg-' DM)

2010° 107£07  11.1£06  108+05  11.1£07  108+05  112£07 B ns .

2011° 104£09 10607  104+09  106+£08  105+07  108%08 ns ns ns

g4, grass-dominated swerd; div, diverse-sward; mono, either cattle (C) or sheep (S) grazing; mixed, CS in mixed-grazing; St, sward type; G, grazing system. Numbers indicate means
<& standard error. ns, not significant; ()P < 0.1, P < 0.05, **P < 0.01, **P < 0.001.

@ Statistical results refer to log-transformed CP concentrations,

b The variance structure varident was used in the model to allow for different variances per grazing cycle.
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Sward type gd

Grazing system Mono
Livestock c s
total LW (kg ha™") 190432 187437
daily area-ADG (kg ha™' d~') 46+10 47 £14

gd, grass-dominated sward; di, diverse-sward,
<+ standard error. ns: not significant, **P < 0.01;

< 0.001.

Mixed

cs

229 + 41
56+12

div
Mono
c S
171+ 38 224 £34
41£10  56+11

Mixed

cs

260 + 59
65+ 17

Significance of F-value

St G Stx G
ns = ns
ns ns

0: either cattle (C) or sheep () grazing; mixed, CS in mixed-grazing; St, sward type; G, grazing system. Numbers indicate means
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Temp. (°C)

2007
2008
2009
2010
2011
Precip. (mm)

2007
2008
2009
2010
20112

Apr

10.7
71

1.5
83
11.2

45
55.9
188
16.2
436

May

134
139
13
97
127

166.9
16.2
68.3
93.8
235

Jun

167
16.4
14.1
15.8
15.8

123.4
52.4
45.6
242
762

16.5
175
17.3
19.6
1556

139.3
1139
104.2
442
54

Aug

15.8
16.7
17.3
16.1
17.1

68.8
79
37.4
104.9
108.3

122
1.8
138
12
14.1

154
83.7
575
789
415

Oct

78
8.4
75
78
88

319
52.8
76.2
237
50

Annual mean°C  Annual long-term (1961-1990)

94 82
9
86
73
a1
Annual precip.
(mm)
1226.8 879
7738
7823
785
7286

Data were recorded by the DWD (German weather service) located at Moringen-Lutterbeck (~10km from the field site, at comparable elevation).
aPrecipitation in 2011 refers to data of the weather station in Dassel (3km distance from the field site at 183 m above sea-level).
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Grazing system

Livestock
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Forbs (%)
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Species richness (m-2)

Data were recorded annually in spring on five permanent 1 m?-subplots per paddock.
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Land use

Fixation rate (t C

Country

Source

Degraded pastures

Natural pastures with

no trees

Natural pastures with

trees.

Improved pastures

with no trees

Improved pastures

with low tree density

Improved pastures

with high tree density
Grass forage banks
Woody forage banks
Permanent crops.

Forest plantations
Secondary forests

Multistratum live

fences

/halyear)

032

117

049

091

134

027

3.00

260

321

320

410

Costa Rica and Brazil

México, Costa Rica, Honduras and

Nicaragua

Costa Rica, Honduras and Nicaragua

Costa Rica, Honduras and Nicaragua

Costa Rica

Costa Rica

Costa Rica, Honduras and Nicaragua
México, Honduras and Nicaragua
Costa Rica and Colombia

Costa Rica

Colombia and Costa Rica

México, Honduras and Nicaragua

Centro Agror

ico Tropical de Investigacion y Ensefianza [CATIE] (2010),
de Figueiredo et al. (2016).
Villanueva-Lopez et al. (2015), Lopez-Santiago et al. (2019), Nahed-Toral

etal. (2013), Andrade etal. (2008), Canu etal. (2018), Tobar et al. (2018).

Centro Agronémico Tropical de Investigacion y Ensefianza [CATIE] (2010),
Andrade etal. (2008), Canu et al. (2018), Tobar et al. (2018).

Centro Agronémico Tropical de Investigacion y Ensefianza [CATIE] (2010),

Andrade etal. (2008), Canu et al. (2018), Tobar et al. (2018)

Centro Agronémico Tropical de Investigacion y Ensefianza [CATIE] (2010)

Centro Agronémico Tropical de Investigacion y E:

fanza (CATIE] (2010)

Andrade etal. (2008); Canu et al. (2018); Tobar et al. (2018)

Lpez-Santiago et al. (2019), Canu etal. (2018), Tobar et al. (2018).

Ortiz and Riascos (2006), Andrade et al. (2014a), Mena and Andrade (2021).
Centro Agronémico Tropical de Investigacion y Ensefianza [CATIE] (2010)

Mena and Andrade (2021), Centro Agronémico Tropical de Investigacion y
Ensefanza [CATIE] (2010), Fonseca et al. (2011).

Villanueva-Lopez etal. (2015), Canu et al. (2018), Tobar et al. (2018).
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Zai pits

Village Rotation

Tanvousse 90% 13% 64% 44%.
Nagreonkoudogo 92% 5% 76% 1%
pvalue 1 047 039 00017

The p-value of the chi-square test is provided.
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Variable Units description min mean
Cultivated land area ha “The size of allthe areas cultivated by the farmer 1 12 315
Cattle herd size head Number of cattle owned by the farmer 0 30 219
Small ruminants herd size head Number of small ruminants owned by the farmer 0 70 1256
Agricultural income PPP** (USD)  Income from selling agricultural products 0 11,150 976
Crops number - Number of crops grown by the farmer 1 5 163
Total adult equivalent AdultEq “Total adults equivalent 03 133 348

#“*PPP, purchasing power parity it liminates difference in price level between countries and adjusts the exchange rate accordingly. It s calculated by dividing the cost of x good in local
currency by the cost of the same good in US dollars.
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BC, beef cattle; DC, dairy cattle; DG, dairy goat; DS, dairy sheep; H, horse; MS, meat sheep; P, Pigs; Po, poultry.
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