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Introduction Results
* Thereis limited literature on the assessment of the Table 1. The effect of groundnut plant on SIAF indicators
sustainability of integrated crop-livestock technologies at
Domain by indicator | Metric 22 15 11 9 s.e.m P-value
smallholder farm scale. Productivity
. . . . Crop Productivity Grain yield (kg/ha) 1189.9a |858.7b |6419c |536.0c |4281 [<0001 |
e Two on-farm trials (Ag ronomic trial and Livestock Fodder yield (kg/ha) 4357.2a | 2779.3b |1961.7c 14351c 167.7 | <000
. . . . . i | Weed biomass (g/m?) 245.4b |4346b |662.5a |880.2a 4260 | <.0002 |
feed|ng tr|a|) were conducted to |dent|fy Opt|ma| Animal productivity | Live body weight gain (kg) 234a | 222b | 221b |218b 031 | 0.008
Economic
groundnut plant density for sustainable intensification of | Profitability Net income Gnut grain (GHS/ha) 8826a |3482b 3353b 489c 9656 <0001
. . i Gross margin livestock (GHS/ head, n=5) |1470.2 |13929 |1387.8 |1366.1 |22.74 |-
crop-livestock farming system. Environment |
| Vegetative cover Vegetative cover at harvest (%) 982a |910b |886b |832c |168 | 0.0011 |
N, i s TR f;;'*ﬂl 7 i«,/ Soil quality Biological nitrogen fixation (%/ha) 62.3a 553ab 36.4b 39.8b 593 0.038
kel DU ‘V' e e | P S AN P P NOTO -| G frou ﬂd NUTt 'Disease incidence Incidence of leaf spot disease (%) 35la  |349a |362a |336a |134 0.9162 |
et IR [ S Sl 7 4 Manure quality Manure N content (g/kg) 21.0a 19.8ab 17.7c  |187bc 0.4 0.001
=l el planted at 22 Human j
) Food security Calorie grain (kc/ha, 104) 675.0a 487.0b |364.0c 304.0c 2427 | <.0001
S e p d ntS/ m-=. i Calorie Livestock (kc/ha, 10%) 6.6a |63b  |62b elo |01  /0.008 |
e S e SR Nutrition Protein grain (g/ha, 103) 307.0a |2216b 1656c 1383c 11.05 | <.000T
o T Ty Protein livestock (g/ha, 103) 393 3.7b 3.7b 3.6b 0.06 0.008
Social
Gender equity Tech. rating (hnumber of farmers)
'y Men (n=150) 65 36 26 23 9.58
sy ’ Y : Women (n=110) 49 30 18 13 8.01
| b L e , Plant dengity Productivity Flg 2 G rou nd NuUt pla Nt
ot e A (plants/m? 12 density effect on SIAF
el A e i s 15 domains
Materials and Methods - |
—9 Social Economic

Experimental design and treatment

Agronomic trial: Four groundnut plant densities (22, 15, 11
and 9 (farmer practice) plants/m?2) laid in RCBD with eight
replications per treatment conducted for 2 years

(20]7/20]8) Human Environment

Livestock feeding trial: Same four plant densities as

treatments laid in RCBD with three replications per

treatment conducted for 70 days during 2018. The feed 20 Fig. 3. Sustainability
composition was 60% groundnut fodder and 40% corn index as affected by
bran. A sheep (19 £ 2.0 kg) was offered 500 g of feed per day 25 groundnut plant

from 6:30-9:30 am and kept in a semi-intensive system.
Sustainable Intensification assessment

We applied the Sustainable Intensification Assessment
Framework (SIAF) to compare the sustainability of the
above treatments (Fig. 1).

Fig. 1. Application process of SIAF and sustainability

Measured selected indicators
St .l from the five SIAF domains , - - .
e p \;\ézlecak;g;qec;i;sst?g%l zz_lc_)a?)TeS\_?)/erl ng Groundnut plant density (plants/m?2)
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Transformed measured data (Table Conclusion

1) Into sore and find mean score . : -
under each of the SIAF domain to Groundnut plant density at 22 plants/m? recorded

generate data for Fig. 2 and 3. higher scores across the SIAF domains and

Step 2

(Abdul : e :
Nahman et al - sustainability index relative to the others.
2024 calculated sustainability We recommend that planting groundnut at a density of
iIndex using geometric rules 5 N ‘nabili f

Step B for calculating the area of a 22 plants/m? will enhance the sustainability o
Reference pentagon (Fig. 3). smallholder crop-livestock farming system in horthern
Abdul Rahman, N., Larbi, A., Kizito, F., Kotu, B. H., & Hoeschle-Zeledon, I. (2024). Ghana a.n.d Slmllar agro—ecolog|e§ through Its effect on
Sustainable intensification of smallholder maize production in northern Ghana: The productivity, Income, food security, nutrition, and
case of cowpea living mulch technology. Agronomy Journal, 1-14. gender equity.
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