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Who mostly implements the activity

Activity Men Girls/boys (children) Employee
Female Male

Preparing land Sometimes x Sometimes b
Planting > 4 X Sometimes x X
Weeding X » Sometimes X X
Harvesting forage X Sometimes % X X
Carrying harvested forage X
Feeding and management of cattle x Sometimes %
Milking x Sometimes x
Feeding and management of poultry X Sometimes X X
Selling the produce Milk X X p<
Cattle b3
Shoats X X
Traditional chicken ¥
Commercial chicken X X ‘
Constructing animal houses b 4 X
Collecting milk proceeds from the dairy cooperative X Sometimes

Source: Focus group discussions with study participants.
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Mean area in subcounty (acres)
Gender of household head

Muhoroni Kilome Rongo Mbooni Overall

FHH 0.52 0.15 0.18 0.12 0.28

MHH 0.48 0.58 0.29 0.38 0.43
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Forage trading—main business
Source of traded forage

Forage type sold

Forage business ownership

FHH percentage

MHH percentage

Overall percentage

100 17 14

Self-produced 100 100 100

Ley grass 33 17 10

Napier 0 17 14
I Brachiaria 67 56 52

Other 0 11 9

Sole ownership 100 78

Partnership 0 6

Group activity 0 11

Other 0 6
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Odds ratio Standard error

Explanatory variables Marginal effects
MHH  FHH  MHH FHH

Main occupation (1 = mixed farming; 0 = otherwise) 1.34 0.13 0.59 0.18 0.67 -1.50 0.0693
Extension contact (access = 1; 0 = otherwise) 2.38 12.11 1.17 14.73 1.76* 2.05* 0.1932
Number of lactating cows 1.43 5.08 0.25 4.67 ‘ 207 177* 0.0839
Grow Napier grass 12.09 184.44 5.83 407.89 5.16* 236" 0.5245
Schooling years 117 1.57 0.07 0.30 25942 2:35% 0.0368
Household’s land tenure (1 = private; 0 = otherwise) 11.13 44.84 11.27 93.61 2.38% 1.82* 0.3610
Method of land preparation (1 = manual; 0 = otherwise) 0.36 0.01 0.22 0.03 -1.66* -1.88* 0.2486
Source of labor for land preparation (1 = family; 0 = otherwise) 0.83 0.21 0.36 0.22 0.42 -1.49 0.0431
Source of planting materials (1 = dairy cooperative; 0 = otherwise) 9.17 7.23 5.09 12.04 3.99%% 1.19 05033
Group membership (1 = member; 0 = otherwise) 1.38 47.33 0.69 100.78 0.64 1.81* 0.0743
Engagement in sale of forage (1 = sell forage; 0 = otherwise) 6.90 108.87 7.01 2024.76 190 0.25 0.4388
Constant 0.00 8.22 0.00 424 447 =2.72**

Men: observations = 180, x* = 0.0000; pseudo-R? = 0.3485.
Women: observations = 58, %* = 0.0000; pseudo-R’ = 0.5837.

*,**, and *** are significance levels: *p< 0.05, **p< 0.01, ***p< 0.001.
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Research question

Tool used

Respondents

Location =~ Adopters Nonadopters Total

Rate of adoption and commercialization of Brachiaria

Analysis of determinants of adopting Brachiaria

Examination of power relations among women and men

How the adoption of feed technologies contributes to women’s economic
empowerment

Household
survey

Household
survey

FGDs and KlIs

FGDs and KllIs

@ (n) @
Muhoroni FHH = 8 FHH =1 260
MHH = 26 MHH = 22
Rongo FHH =9 FHH = 15
MHH = 20 MHH = 22
Kilome FHH =2 FHH =6
MHH = 18 MHH = 45
Mbooni FHH FHH = 13
MHH = 21 MHH = 27

Total of 260 respondents for the four study subcounties as above

69 women (34 adopters, 35 non-adopters) and 59 men (23
adopters, 36 non-adopters) for a total of 128 participants

69 women (34 adopters, 35 non-adopters) and 59 men (23
adopters, 36 non-adopters) for a total of 128 participants
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Subcounties Adopters Non-adopters Total number

Number Percentage Number Percentage
Muhoroni FHH 8 235 1 44 9
MHH 26 765 2 957 48
Rongo FHH 9 31 15 405 24
MHH 20 ‘ 69 2 595 12
Kilome FHH 2 10 6 118 8
MHH 18 90 45 882 63
Mbooni FHH 5 192 13 325 18
MHH 21 80.8 27 67.5 48
Total FHH 24 40.68 35 59.32 59

MHH 85 42.29 116 57.71 201 260
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Forage crop Percentage

Napier FHH 55.9
MHH 54.7

‘ Brachiaria FHH 408
MHH 43.1

Pasture-ley grass FHH 68
MHH 85

Other forage FHH | 119
MHH 154
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Genotype Genotype

DMY Fat (%)
KA KA
Boran 17 = 240 + 0.19 1.84 £ 0.16* - 6.08 +0.06* 635 + 0.05°
Begait 16 - 291 +0.18" 2.74 £ 018 - 446 + 0.06* 49 + 006"
Fogera 18 - 2.89 + 0.18" 247 £0.16* - 444 +0.06* 4.83 +0.05°
Boran * HF cross 24 10 £ 021° 7.62 + 0.15" 4+021° 241 007 312 005 4.03 £ 0.07°
Lactose (%) Protein (%)
Breeds N AA KA KK AA KA KK
Boran 17 = 5.00 + 0.08" 445 £0.07° = 338+ 0.06 369+ 0.05
Begait 16 - 4.49 + 0.08" 436 + 0.08° - 3.60 + 0.06 3.66 = 0.06
Fogera 18 - 4.34 + 0.08" 423 +0.07° - 2.99 + 0.06 311 %005
Boran * HF cross 24 5.11  0.09° 4.59 + 0.06" 440 + 0.09° 3.2 +0.06 3.03 £ 0.05 328 £ 0.06

N, number of cows, DMY, daily milk yield, Predicted means and the SE of those means were derived from the GLM.
*>Values within a row with different superscripts indicate significant differences (i.., p < 0.05), as is the case for the traits DMY, fat content (%), and lactose content (%). In the case of protein
content (%), all p-values were > 0.05.
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Site pH (H,0) pH (KCl) N' (%) C/N* Total P (mg/kg) P-av.(mg/kg’) Total K (mg/kg) K-av. (mg/kg)*

Farakoba research station 4.60 4.01 0.02 10.80 5239 1.85 1263 68
On-farm 5.04 4.52 0.04 11.65 96.77 6.75 563 49

N, nitrogen; C, carbon; P,phosphoru; K, potassium; KCI, potassium chloride; av., available.
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Parameterl CON
Apparent digestibility (%)

DM 63.7"
OM 66.7"
Cp 60.0°
NDF 64.9°
ADF 63.5°
Digestible nutrient intake (kg/d)
DDMI 05.67°
DOMI 05.53"
DCPI 00.42°
DNDFI 03.43°
DADFI 01.77*

Treatment

DES

59.3°
613"
54.6°
56.2°
50.6"

04.78°
04.60¢
00.44°
02.59"
01.49°

CUBES

66.2"
69.4"
70.3*
61.8"
60.3"

07.30%
07.16*
00.86"
03.45°
01.74*

PSEM

0.86
0.81
1.06

0.98

0.307
0.297
0.033
0.159
0.083

Treatment (T)

<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

P value

Period (P)

0.76
0.18
0.07
0.07
0.05

0.57

0.11

0.12
0.003
0.001

TxP

0.86
0.96
0.51
0.92
091

0.07
0.06
0.52
0.09
0.03

DM, dry matter; OM, organic matter; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent; DDMI, digestible dry matter intake; DOMI, digestible organic matter intake;
DCPI, digestible crude protein intake; DNDFI, digestible neutral detergent fiber intake; DADFI, digestible acid detergent fiber intake; PSEM, pooled standard error of mean. *> Within a
row, least square means without a common superscript differ (P < 0.05).
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Treatment P value

Parameter CON DES CUBES PSEM Treatment (T) Period (P) TxP
N intake (g/d) 1108 127.6° 195.1° 6.52 <0.001 00.037 0.019
N excreted (g/d)

Fecal N 044.1° 057.7* 057.6" 278 <0.001 00.012 0038

Urinary N 036.6° 032.2° 068.9* 249 <0001 00.99 091

Milk N 008.7° 007.2° 0149 1.85 <0.001 00.021 0.24
N excreted as a proportion of N intake (%)

Fecal N 040.0° 045.4° 029.7¢ 112 <0.001 00.39 030

Urine N 033.4° 026.3" 035.5* 145 <0.001 00.20 0.09

Milk N 007.9 005.6 007.6 121 00.10 <0.001 0.70
Retained N (g/d) 021.4° 030.5" 053.7* 5.84 <0.001 00.12 0.26
Retained N/N intake (%) 019.3° 023.9° 027.5* 1.40 <0.001 00.02 0.29
(Retained N + Milk N)/N intake (%) 26.9° 0284 034.9° 213 00.034 00.12 0.07

N, nitrogen; PSEM, pooled standard error of mean; * Within a row, least square means without a common superscript differ (P < 0.05).
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Parameter CON
g CHy/d 245°
g CH,/kg DMI 027.6"
g CH,/kg OMI 0302
g CH,/kg DOMI 041.7°
Y,(CH, MJ/GEI (MJ)) 000.085"
E, (g CHy/kg FPCM)" 253
EI, (kg CH,/kg CP output)’ 2.96"

Treatment
DES

182¢
023.6°
025.5°
038.1°
000.074°
297
283"

CUBES

272°
025.2°
027.6°
036.4"
000.079"
175
1.78°

PSEM

08.72
00.58
00.63
00.85
00.002
62.4
0.28

P value

Treatment (T)

<0.001
<0.001
<0.001
0.001
<0.001
00.08
<0.001

Period (P)

0.09
0.07
0.09
0.10
0.039
0.012
<0.001

TxP

0.11
0.09
0.08
0.034
0.041
0.98
0.81

CH,, methane; DMI, dry matter intake, Y,,, methane conversion factor; * Within a row, least square means without a common superscript differ (P < 0.05); PSEM, pooled standard error of
mean; 'Calculated with the milk yield measured during the enteric CH, measurement week using the equation by Gerber et al. (2011):FPCM (kg)=raw milk (kg) x (0337 + 0.116 x fat
content (%)) + 0.06 x protein content (%)); CP output is the sum of total CP in milk and CP deposited as live weight gain assuming dressing percentage of 52% (Muchenje et al., 2008), meat

percentage of 85% (Mummed and Webb, 2019) and meat CP content of 21% on wet basis (Muchenie et al., 2008),
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A, B, C, - Animal groups each with 4 crossbred lactating cows, resulting in n=12 animals per treatment.
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Treatment P value

Parameter CON DES CUBES PSEM Treatment (T) Period (P) T'x:P
DMI (kg/d) 891° 7.74 1085 037 <0.001 0.05 0.007
DMI (kg/100 kg LW") 255" 2.20° 322° 0.086 <0.001 0.37 0.08
OMI 233" 2.04° 294° 0.080 <0.001 0.32 0.07
CPI 0.20° 0.22° 036" 0.008 <0.001 0.10 0.14
NDFI 148 1.24° 1.60° 0.048 <0.001 0.62 0.06
ADFL 0.79 0.79 0.81 0.029 0.64 0.08 0013
MEI* (MJ/d) 837" 66.2° 116.1* 4.17 <0.001 0.73 048

DMI, dry matter intake; OMI, organic matter intake; CPL, crude protein intake; NDFI, neutral detergent fiber intake; ADFI, acid detergent fiber intake; LW, live weight; MEIL metabolizable
energy intake; PSEM, pooled standard error of mean; * Within a row, least square means without a common superscript differ (P < 0.05); 'LW used was the average of the initial and final
liveweight in each period; 2ME was calculated using equation by AFIA (2014): ME = 0.203 * %OMD - 3.001, where OMD is the measured OM apparent total tract digestibility.






OPS/images/fanim.2022.963323/table5.jpg
Treatment

Parameter CON DES
Milk production parameters (kg/d)
Milk yield 001.84° 001.39°
FPCM 002.21° 001.55°

Milk composition (%)

Fat 005.04 005.11
SNF 007.86" 007.53"
Lactose 004.34* 004.10°
Protein 003.89 002.77
Total solids 012.7 012.5

ADG (g/d) 326 193°

CUBES

002.84°
003.17°

005.06
008.16*
004.48"
003.07
013.1
671*

PSEM

00.15
00.17

00.304
00.196
00.105
00.606
00.46
583

Treatment (T)

<0.001
<0.001

00.99
00.007
00.020

00.42

00.25
<0.001

P value

Period (P)

00.29
00.50

<0.001
00.67
00.71
00.42

00.003

00.012

*Within a row, least square means without a common superscript differ (P < 0.05); ADG, average daily gain; PSEM, pooled standard error of mean.

TxP

0.29
0.64

0.39
0.55
0.94
042
0.54
0.53





OPS/images/fanim.2022.963323/table2.jpg
Diet ingredients CON (%) DES (%) CUBES (%)

Brachiaria hay 87.0 35.0 65.7
Desmodium intortum hay _ 57.7 -

Dairy meal _ _ 25.0
Urea 00.8 00.8 00.8
Molasses' 122 06.5 08.5

"The proportions of molasses indicated are after the adjustments done on Day 6 of the experiment.
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Component DM OM CpP NDF ADF ADL EE TEP

Diet ingredients g/kg DM (n=6)

Brachiaria hay 875+28 905 +23 54+ 0.5 626 £ 22 329+08 39+18 080014 153+040 049 £023 00.2 +0.03
Desmodium hay 873 + 3.4 936 £ 22 107 £ 3.0 566 + 9.3 422 £ 6.3 96+18 08.1+023 448063 352061 30.2 £ 0.96
Dairy meal 907 + 2.5 926 + 3.0 175+ 1.8 278+ 6.0 116 £ 3.2 36+ 0.7 3231027 05.1 + 0.05 013 £0.13 00.2 + 0.04
Molasses 745+ 14 975+ 1.5 45+ 0.5 = & = 02.6 £ 0.11 15.5 + 1.06 05.1 £0.21 01.3 £ 0.18
Urea' _ _ _ _

Experimental diets (g/kg DM) (n=12)

CON 804 £ 49 915+ 2.0 74 £ 1.1 590 £ 5.6 317 £4.0 41+£28 07.6+005 11.4+038 03.0+021 00.3 + 0.02
DES 809 + 4.9 926+ 25 97 £19 568 + 3.8 369 £2.2 68+24 07.6+006 27.6+052 182061 11.1 £ 0.77
CUBES 831+ 34 916 + 1.7 105 + 1.0 510 £ 3.5 263 +2.1 37+04 13.8+003 11.1+0.56 027 +0.10 00.4 + 0.02

DM, dry matter; OM, organic matter; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, Acid detergent lignin EE, ether extract; TEP, total extractable phenols
(expressed as tannic acid equivalents); TT, total tannins (calculated as TEP ~ non-tannin Phenols, Makkar et al. (1995)); CT, condensed tannins (expressed as leucocyanidin equivalents);
"Fertilizer grade urea with 46% nitrogen was used.





OPS/images/fanim.2023.1119786/fanim-04-1119786-g003.jpg
Number of Records

50
40
30
20
10

50
40
30
20
10

50
40
30
20
10

50
40
30
20
10

50
40
30
20
10

1

50
40
30
20

1

2

50
40
30
20

2

3

50
40
30
20

3

Number of Records

50
40
30
20

4
5

7
5

50
40
30
20

Amhara Oromia SNNP Tigray
Region

Treatment [Jl] Control [l PAID ] Feed-Mgt

BreedComposition [l 0-32% Holstein [Jl] 33-65% Holstein [l 66-100% Holstein

Ambhara Oromia SNNP Tigray

Region






OPS/images/fanim.2023.1119786/fanim-04-1119786-g004.jpg
Second Principal Component

-0.10

-0.05 0.00 0.05
First Principal Component

Group @ Experiment @ Local Breeds @ US Holstein

0.10





OPS/images/fanim.2023.1119786/fanim-04-1119786-g005.jpg


OPS/images/fanim.2023.1118437/table4.jpg
Parameter

DMI

Cost of roughage/cow/day, Eth. Birr (A)

Cost of concentrate mix/cow/day, Eth. Birr (B)

Total feed cost/cow/day, Eth. birr, (D)= (A+B)

Other costs/cow/day, Eth. Birr (C)

Total variable costs/cow/day, Eth. birr, (D)= (A+B+C)
Average daily milk yield (E)

Farm gets milk selling price (F)

Gross return or Price of milk/cow/day, Eth. birr (G)= (E*F)
Net profit/cow/day, Eth. Birr, H= (G-D)

Change in total variable cost (TVC)

Change in net profit (NP)

Marginal rate of return (%) = (ANP/ATVC) *100

Farmers practice
Mean + SE

12.11 £ 0.54

21.03 + 0.83

39.52 + 444

60.54 + 4.66

18.16 + 1.40

78.71 £ 6.06

7.52 +1.03

16.5 £ 0.00

124.13 £ 13.34

4542 £10.34

Treatments

Intervention diet
Mean + SE

12.71 £ 0.62
18.9 £0.33
56.01 +4.94
7491 £ 5.35
2247 £ 1.54
97.38 + 6.68
11.67 £ 0.81
16.5 £ 0.00
192.5 £ 17.03
95.18 + 12.78
18.67
49.7

266.2

G, represents gross return (milk price per cow per day; E, represents average daily milk yield; F, represents, farm get mil price.

Overall
mean + SE

12.41 £ 0.41
19.96 + 0.49
47.76 + 3.68
67.73 £ 371
20.32 +2.08
88.04 + 4.82
9.60 +0.77
16.5 + 0.00
158.31 £ 12.8

70.27 £ 9.57

0.473

0.027

0.021

0.05

0.05

0.005

0.005

0.006
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Feed type

ADL
Native pasture hay 89.60 13.21 5.50 67.47 40.31 5.62 49.48
Oats vetch mixture hay 91.66 10.76 8.13 61.67 40.78 5.67 57.79
‘ Teff straw ‘ 9225 8.39 5.02 72.66 45.20 5.57 51.09
Oat hay | 920 10.23 6.13 62.51 I 4122 5.21 54.97
‘ Oats straw 9248 10.98 238 74.15 49.65 5.86 34.19
‘ ‘Wheat straw 93.61 10.18 275 77.52 51.61 6.02 47.79
‘ ‘Wheat bran 89.83 5.7 16.02 48.03 1524 4.51 7173
Noug seed cake 92.01 9.08 26.5 415 323 8.1 65.5
Maize grain 89.90 57 88 194 38 1.0 95.3
Brewery grain 51 42 24.1 46 22 = 65.2
Molasses 57.7 14.25 1.63 0.0 0.0 0.0 99.2
Local brewery residue (Atela) 52.55 214 56.75 25.1 11 65.1
Traditional diet 9.18 62.41 37.06 5.68 53.41
Intervention diet | 13.20 | 54.55 31.93 558 63.63

% Difference b/n traditional and intervention diets 3048 12.6 13.86 171 16.06
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Intervention diet

Traditional practice

Parameters Intake/cow/day (Kg) % Intake Intake/cow/day (Kg) % Intake
Basal diet 7.00 57.30 7.82 63.11
Concentrate mixture 571 4270 429 36.89
Total DM 1271 100 12.11 100

‘ cp ‘ 1.57 13.12 121 10.28
NDF 696 58.03 7.46 63.57

‘ ADF 392 32.66 3.92 33.41
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Variable Breed

Boran (17) Begait (16) Horro (18) Fogera (17) Boran * HF cross (24)
DMY (L/day) 212 +0.12% 2.82 +0.12% 242 +0.26" 2.68 + 0.12¢ 7.21 +0.10¢
Fat (%) 6.21 +0.04° 4.68 + 0.042° 347 +0.09° 4.63 +0.041° 3.18 £ 0.03*
Protein (%) 3.54 £ 0,03 3.63 + 0.03° 339 +0.08 3.04 + 0,03 3.14 £ 0.03*
Lactose (%) 472 £ 0.05° 443 +0.05° 531+ 0.11° 4.29 + 0.05° 470 +0.04°
Non-fat solids (%) 8.99 + 0.09° 8.86 + 0.09° 935+ 0.18° 7.90 £ 0.08" 857 +0.08"
Ash (%) 0.71 + 0.008* 0.76 + 0.008" 074 +0.01° 0.69 + 0.008" 0.70 + 0.007*

DMY, daily milk yield. *>*¢Values within a row with different superscripts differ significantly at p< 0.05.
p-value indicates that daily milk yield and milk composition varied significantly in different genetic groups within a row.
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Genotypic frequencies

Allele frequencies

K A
Boran 17 0.59 0.41 - ‘ 0.80 0.20 0.07
Begait 16 0.50 0.50 - ‘ 0.75 025 0.08
Horro 17 0.94 0.06 - ‘ 0.97 0.03 0.03
Fogera 18 056 0.44 - \ 078 022 0.07
Boran * HF cross 2 025 050 025 ‘ 050 050 007
Overall % 054 039 | 007 ‘ 074 026 003

N, number of animals; SE, standard error of the allele frequencies.
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Cropping
system

Monoculture

Intercropping

Statistic

*on-farm trials.

Cowpea Tiligre

Cowpea KVx745-11P

Cowpea KVx745-11P*

Cowpea Tiligré and maize Barka

Cowpea KVx745-11P and maize
Barka

Cowpea Tiligré and maize Espoir
Cowpea KVx74511P and maize
Espoir

Cowpea KVx745-11P and maize
Barka*

F-value

p-value

DM
(%)

913 £05
91.5 + 0.6
91.0 £ 0.0
913 £ 0.5
91.5 + 0.6

91.5 + 0.6
91.7 £ 0.5

912 £ 04

1.17
0.35

Ash (%)

125" £ 06
135%+13
120° 15
135° £ 13
147+ 05

1320 £ 17
150° + 14

13.8° £ 19

242
0.04

CP (%)

163" £ 1.5
215 2.1
19.67° 2.7
155° +25
215+ 1.0

173° + 1.0
215"+ 2.6

21.8"+ 1.6

6.94
0.001

NDF
(%)

425+19
40.8 +3.3
42.0 £39
42.7 + 4.6
39.7 2.1

413+ 1.7
40.0 £2.5

40.6 £ 1.7

061
0.74

ADF
(%)

360 £ 1.6
37.7+17
326 £4.1
39.0 £ 4.7
362 +28

362+1.3
385+ 4.5

336 +25

233
0.06

ADL
(%)

7205
7.0+ 00
6.2+09
7:7.£ 15
6.7 £0.5

7.0+ 00
6.7 £0.9

6.4+0.9

1.61
0.17

ME (MJ/
kg)

8.0+ 0.0
83+£05
85+05
8.0 £0.0
83+£05

82+05
83+£05

84+05

0.67
0.69

ADF, acid detergent fiber; ADL acid detergent lignin; CP, crude protein; DM, dry matter; [IVOMD, in vitro organic matter digestibility; ME, metabolizable energy;
NDEF, neutral detergent fiber.
Values with the same letters in the same column are identical (p < 0.05).

IVOMD
(%)

56.8" + 1.4
57.5°+ 1.0
61.2%+ 3.1
56.0° + 2.7
585"+ 1.9

57.8° 0.9
57.8° 26

60.2a + 1.9

3.07
0.02
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Cropping system Weed density (plant/m?) Weed biomass (kg DM/ha)

Monoculture Maize Barka 1084 + 430 725" + 682
Maize Espoir 943 + 367 675" + 585
Cowpea Tiligré 1074 + 129 328" + 282
Cowpea KVx745-11P 434 + 237 124° + 90

Intercropping Maize Barka and cowpea Tiligré 740 + 390 343% + 302
Maize Barka and cowpea KVx745-11P 587 + 326 260" + 268
Maize Espoir and cowpea Tiligré 561 + 476 327% + 336
Maize Espoir and cowpea KVx745-11P 577 + 341 261 + 220

Statistic F-value 1.54 230
p-value 0.17 0.04

DM, dry, matter; LSD, least significant difference.
Values with the same letters in the same column are equal (LSD; p = 0.05).
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Cropping system

Mother trial: research station

Maize Barka monoculture

Maize Espoir monoculture

Cowpea KVx745-11P monoculture

Cowpea Tiligré monoculture

Barka and cowpea KVx745-11P intercropping

Barka and cowpea Tiligré intercropping

Espoir and cowpea KVx745-11P intercropping

Espoir and cowpea Tiligré intercropping
Baby trials: on farm Maize Barka monoculture

Cowpea KVx745-11P monoculture

Barka and cowpea KVx745-11P intercropping
Statistic F-value

p-value

DM, dry matter; LSD, least significant difference.
Values with the same letters in the same column are equal (LSD; p = 0.05).

Grain yield (kg/ha)

Maize
4980° + 1118
2582° + 1466

2842° + 1360
2095° + 1216
2079° + 1261
2261° + 1195
5646" + 895
3659 + 1362

1165
0.0001

Cowpea

1162 + 445
1153 £ 428
744" + 234
696" + 270
753% +253
564° + 143
1152° £ 627
913% + 391
3.08
0.008

Fodder biomass (kg DM/ha)

Maize
6259" + 1985
4953 + 2223

3173 + 1338
2736° + 1400
2855 + 1081
3471% £ 1335
4840 + 1153
3324™ + 1663
523
0.0001

Cowpea
2821° + 1281
2435° + 587
2147 £ 1055
1804° £ 723
2303 + 1002
1726 + 402
5352° + 1807
3149 + 1048

1141

0.0001
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Trial

On-
station

On-farm

Treatment

Cowpea Tiligré monoculture

Cowpea KVx745-11P monoculture

Maize Barka monoculture

Maize Espoir monoculture

Maize Barka and cowpea Tiligré intercropping

Maize Barka and cowpea KVx745-11P
intercropping

Maize Espoir and cowpea Tiligré intercropping

Maize Espoir and cowpea KVx745-11P
intercropping

Cowpea KVx745-11P monoculture
Maize Barka monoculture

Maize Barka and cowpea KVx745-11P
intercropping

LER for forage
biomass

1.00
1.00
1.00
1.00
1.18
1.27

1.41
1.39

1.00
1.00
1.27

LER for grain
yield

1.00
1.00
1.00
1.00
1.02
121

1.36
145

1.00
1.00
144

SPI for forage
biomass

2435
2821
6259
4952
6974
7907

6227
7046

5352
4839
7021

SPI for grain
yield

1153
1162
4980
2581
4052
4854

3450
4288

1152
5646
8787
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Trial ~ Source of varia- Cowpea Maize

tion
DM Ash cp NDF ADF ADL ME (MJ/ IVOMD DM Ash cp NDF ADF ADL ME (MJ/ IVOMD
%) (%) () (%) (%) (%) kg) (%) %) (%) (%) (%) (%) (%) ke) (%)
on- Cultivar NS - NS NS NS NS NS NS NS NS NS NS NS Ns
station Cropping system NS » NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Cultivar*cropping NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
system
On-farm ~ Cropping system NS NS NS NS NS NS NS NS NS NS NS NS NS Ns NS NS

< 0,05, **=p < 001, ***=p < 0.001, NS, not significant at p < 0.05.
ADE, acid detergent fiber; ADL acid detergent lignin; CP, crude protein; DM, dry matter; IVOMD, in vitro organic matter digestibili
NDF, neutral detergent fiber.

+ ME, metabolizable energy;
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Crop system

Monoculture ~ Maize Barka
Maize Espoir
Maize Barka*

Intercropping Maize Barka and cowpea Tiligre
Maize Barka and cowpea KVx745-11P
Maize Espoir and cowpea Tiligre
Maize Espoir and cowpea KVx74511P

Maize Barka and cowpea KVx745-
11P*

Statistic F-value

p-value

*, on-farm trials.

ADEF, acid detergent fiber; ADL acid detergent lignin; CP, crude protein; DM, dry matter; IVOMD, in vitro organic matter digestibility; ME, metabolizable energy;

NDEF, neutral detergent fiber.

DM (%)

93.2°+ 0.5
933"+ 0.5
92.0° + 0.0
93.5" + 0.6
933"+ 05
933"+ 05
93.0° + 0.0
91.8° + 0.5

11.38
0.00

Values with the same letters in the same column are identical (p < 0.05).

Ash (%)

8.8+17
83+10
11.7 £22
7.5+ 0.6
10.5 +3.8
9.5+44
7.7+10
11.0 £ 24

19
0.10

CP (%)

9.8+ 1.0
85" £ 0.6
88> +0.8

95"+ 1.0

9.8*+ 1.0

7.5+ 0.6

7.8+ 1.0
84>+ 1.6

3.03
0.01

NDF (%) ADF (%) ADL (%)

67.3"+ 15
69.3" + 1.0
63.2°£3.0
723"+ 36
69.3" +33
70.5" + 2.9
70.0° + 2.6
65.8"+ 1.8

6.13
0.00

400 £2.0
40.5 +2.0
403 £2.3
408 +1.9
423 £3.8
433 +34
41325
41.6 £2.1

0.78
0.61

5305
53+05
48 £0.8
55+06
53+05
5506
50+00
48 £0.5

117
0.35

ME (MJ/
kg)

73 £05
7.0 £0.0
73+05
7.0 0.0
7.0 +0.1
73+05
7.0 £0.0
74+0.6

0.90
0.52

IVOMD
(%)

503 £ 1.5
50.0 £ 0.8
513 +3.1
480 £ 2.7
483 £ 24
480 £ 2.6
493+ 1.3
504 + 2.0

1.48
0.22





OPS/images/fanim.2022.998012/table2.jpg
Cultivar

Maize Barka

Maize Espoir
Cowpea Tiligre
Cowpea KVx745-11P

Cycle (day)

88
97
70
75

Seed color

White
Yellow
‘White
White

Grain yield (t/ha)

2.7-5.5

2.1-6.5
1.5-2

0.8-1.6

CP, crude protein; DM, dry matter; IVOMD, in vitro organic matter digestibility.

Fodder biomass (t DM/ha)

3-73
22-6.8
25-3
3-45

CP (%)

8.7-94
7.8-8.6
13.-15.4
16-21.6

IVOMD (%)

52
51
64
65
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Parameter Definition

Weed control Weed density and biomass per unit of area

LER Relative land area required by sole crops to
produce the yields achieved in intercropping

SPI Standardization of the yield of the secondary crop
“b” into the primary crop “a”
Standardization of cowpea yield on maize yield

for comparison purposes

Interpretation
Intercropping and monoculture values comparison

LER = 1: equal advantages for intercropping and sole cropping
TSE > 1: more advantage for intercropping than for sole cropping
TSE < 1: less advantage for intercropping than for sole cropping

Comparison between yields of the main crop in monoculture and the secondary crop
in intercropping after standardization as indicated in the formula:
a =b: yield of the primary and secondary crops are equal
a > b: yield of the primary crop is greater than that of the secondary crop
a < b: yield of the primary crop is less than that of the secondary crop

LER, land equivalent ratio; SPI, system productivity index; TSE, taux de surface equivalente.

Reference

Ekeleme
et al,, 2019
N’Goran
et al, 2011

Khan et al,,
2020
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Trial Source of Cowpea Maize

variation
Grain Fodder Weed Weed Grain Fodder Weed Weed
yield biomass (kg density biomass yield biomass (kg density biomass
(kg/ha) DM/ha) (plant/mz) (kg/ha) (kg/ha) DM/ha) (plant/mz) (kg/ha)
On  Year o P ot o . o ot -
sttion Cyltivar N * * o NS NS NS
Cropping system o . NS NS ot o ot -
Year*cultivar NS L * % NS NS NS NS
Year*cropping system foicid NS NS * NS h NS g
Cultivar*cropping NS NS NS NS h * NS NS
system
Year*cultivar*cropping NS NS NS NS * NS Ns NS
system
On-  Year NS NS - - % NS - -
farm Cropping system NS L - - L * - -
Year*system NS NS 3 NS

*p < 0.05, **p < 0.01, ***p < 0.001; NS, not significant at p < 0.05.
DM, dry matter.
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Feed type Price/kg Intervention diet (kg) Traditional practice (kg)

(Ethiopian birr)

Native pasture hay 27 - 352
Tef straw 3.0 - 0.38
Oats-vetch mixed hay 27 650 -

Oats hay 27 0.50 -

Pulse haulms 5 - 058
Noug seed cake 12 1.95 0.85
‘Wheat bran 8 3.76 157
Brewery by product I 2 - | 0.85
Molasses 35 - 0.10
Maize grain 10 - 0.182
Local brewery residue (“Atela”) 1 - 0.16
Total roughage intake 7.0 7.82
Total concentrate intake 571 429
Total feed intake on DM basis 1271 12.11
Milk yield per cow per day 1167 75

Milk price 16.5 165
Number of cows (sample size) 1 12 12

-, Home made brewery residue, non-conventional feed resource.





OPS/images/fanim.2023.1118437/fanim-04-1118437-g006.jpg
0¢ 62 0¢ S'1 01 S0 00

(p1A 1w /oxejul Jo oljel) AouBIde UOISIBAUDD paa

0¢ §¢ 0¢ S'L 0L S0 00

(pe1f ¥|Iw /axejul jo onjel) Aousioya UOISIBAUDD pPas4

Week

Week





OPS/images/fanim.2023.1118437/M1.jpg
TR=-TVC





OPS/images/fanim.2023.1118437/M2.jpg
ATR - ATVC





OPS/images/fanim.2023.1118437/M3.jpg
MRR( %) = (ANR)/(ATVC)«100





OPS/images/fanim.2023.1118437/fanim-04-1118437-g002.jpg
12

10

oo

»

N

Milk yield,milk quality and feed conversion ratio as influenced
by dietary treatment

Milk Yield  Milk fat (%) Milk Lactose (%)  SNF (%) FCR
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M Traditional group M Intervention group
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