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Farm/Site 

Days after 
planting 

 
Plants/m2  

Mean plant height 
(m) 

Mean plant 
cover (%) 

La Laguna/Yorito 54 17 0.40 65 
Las Brisas/Sulaco 54 23 1.05 95 
Las Delicias/Victoria 51 28 1.00 90 
Ojo de Agua/Victoria 48 12 0.80 85 
Don Pedro/Victoria 49 20 0.75 80 
Mean 51 20 0.80 83 
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Farm/Site 

Area 
planted  

(ha) 

Number of 
milking 

cows 

Grazing 
period 
(days) 

Mean daily 
milk/cow 

(kg) 

Mean daily milk 
increase/cow 

(kg) 
La Laguna/Yorito 2.0 12 28 5.4 1.7 
Las Brisas/Sulaco 3.0 17 37 4.0 1.0 
Las Delicias/Victoria 3.0 10 30 9.6 1.6 
Ojo de Agua/Victoria 2.0 14 24      11.3 1.7 
Don Pedro/Victoria 2.5 6 45 4.0 2.0 
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Farm No of 
Cows 

Grass 
(l/cow/d) 

Grass + Cratylia 
(l/cow/d) 

1 7 8.5 8.5 

2 10 8.0 8.5 

3 14 5.2 6.3 

4  6 5.9 6.0 

5 (AM Milking) 8 6.6 8.0 

5 (PM Milking) 8 6.3 6.0 

6 10 6.9 6.5 

**Measurements carried out from December 2001 to May 
2003) 
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Green manures Fallow improvement 
Vigna unguiculata (IT86D-716) 
Vigna unguiculata (IT6D-733) 
Vigna unguiculata (IT89KD-288) 
Vigna unguiculata cv. Cabecita negra. 
Mucuna pruriens CIAT 9349 
Stylosanthes guianensis CIAT 11844 
Stylosanthes guianensis CIAT 11833 
Stylosanthes guianensis CIAT 184 
Stylosanthes guianensis population 3 

Cajanus cajan CIAT 913 
Centrosema macrocarpum CIAT 5713 
Centrosema pubescens CIAT 15160 
Canavalia brasiliensis CIAT 17009 
Pueraria phaseoloides CIAT 9900 
Stylosanthes guianensis CIAT 11844 
Stylosanthes guianensis CIAT 11833 
Stylosanthes guianensis CIAT 184 
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Trials Zone Planting date Altitude Growing stage 
Cowpea Lines (4 + Check) Cap-Rouge June 13, 02 700 Normal  
 
Grasses (5 + Check) 

 
La Vallée 

 
May 17, 02 

 
800 

Poor emergence 

 
Live Barriers (4 +2 Checks) 

 
Fd Jn-Noël 

 
April 5, 02 

 
1225 

Destroyed by repeated 
heavy rains 

 
Shrub Legumes (6) 

 
La Vallée 

 
May 17, 02 

 
800 

Normal, was planted twice  

Grasses (5 + Check) La Revoir August 23 800 Poor emergence 
Shrub Legumes (6) La Revoir August 23 800 Poor emergence 
Herbaceous Legumes  (4 Species) Cap-Rouge August 16 700 Good germination 
Shrub Legumes (6) Cap-Rouge August 29 700 Good germination 
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 Week 2 Week 4 Week 6 Week 9 
Entry Emergence 

(%) 
Vigor Cover 

(%) 
Vigor Cover 

(%) 
Vigor Cover 

(%) 
Height 
(cm) 

391 19.7 3.3* 28.3 3.5 35.3 3.7 41.7 29.0 
716 17.3 2.3 16.7 2.8 22.7 3.2 28.3 20.7 
1088-4 19.0 3.3 25.7 2.8 27.3 2.7 30.3 22.3 
277-2 19.3 3.0 26.7 3.2 29.7 3.3 41.0 20.1 
Local 17.7 3.3 30.0 3.7 41.3 4.0 51.7 19.7 
* Vigor is rated as 1=poor vigor; 5=highly vigorous plant 
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Species CIAT 
No. 

Plant height  
(cm) 

Plant cover 
(%) 

Fresh weight 
(g/m2) 

C. macrocarpum (Ucayali) 25522 34.5 76.8 1.4 
C. pubescens 15160 44.0 85.0 2.4 

 
B. brizantha (Toledo) 26110 98.3 76.3          11.3 
P. maximum (Tanzania)  16031 93.5 97.8 7.8 
P. maximum (Mombasa) - 97.0 87.0 5.5 
P. atratum (Pojuca) 26986 96.8 82.0 3.3 
B. hybrid (Mulato) 36061 104.5 78.0 9.0 
B. decumbens (Basilisk) 606 91.3 79.7 5.3 
P. purpureum (Elephant) - 115.3 78.8 13.0 
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Foliage green yield 
(kg/ha) 

  
IT86D-716 3533 a 
  
IT90K-277/2 3000 ab 
  
Local line 2033 bc 
  
IT89KD-391 2000 bc 
  
IT95K-1088/4 1666 c 
a, b, c Means followed by the same 
letter are not statistically different 
(P<0.05) 
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Grasses Herbaceous legumes Shrub legumes 
B. brizantha CIAT 6780 A. pintoi CIAT 18744 C. argentea CIAT 18668 
B. brizantha CIAT 26110 A. pintoi CIAT 22160 C. argentea CIAT 18516 
B. brizantha CIAT 16322 D. ovalifolium CIAT 33058 C. calothyrsus CIAT 22310 
B. brizantha CIAT 26646 C. pubescens CIAT 15160 C. calothyrsus CIAT 22316 
B. brizantha CIAT 26124 C. brasiliensis CIAT 17009 L. leucocephala CIAT 17263 
B. brizantha CIAT 26318 C. pascorum cv. Cavalcade D. velutinum CIAT 13953 
B. brizantha CIAT 26990 C. plumieri DICTA Cha. rot. grandifolia CIAT 18252 
B. brizantha “Mixe“ P. phaseloides CIAT 7182 Cajanus cajan (local) 
B. decumbens CIAT 606 S. guianensis CIAT 11844 Gliricidia sepium (local) 
B. humidicola CIAT 679 Lablab purpureus (local)  
B. dictyoneura CIAT 6133 Mucuna pruriens (local)  
B. ruziziensis CIAT 654 Vigna umbellata (local)  
B. hybrid CIAT 36061   
B. hybrid CIAT 36062   
P. maximum CIAT 16051   
P. maximum CIAT 16031   
Pas. plicatulum CIAT 26989   
Pas atratum CIAT26868   
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Farmer Community Latitude Longitud Altitude Observations 
      
D. Salgado Piedra Colorada 12° 49’ 47.2 N 85° 51’ 51.1” W 504 River valley 
A. Castro Susuli central 12° 48’ 29.2” N 85° 50’ 24.5” W 564 Slope 
J. Hernández Susuli arriba 12° 47’ 48.0” N 85° 50’ 05.2” W 565 Steep slope 
V. Cebilla Corozo 12° 47’ 02.2” N 85° 52’ 17.6” W 484 Slope 
J. Orozco Carizal 12° 47’ 08.2” N 85° 54’ 15.0” W 715 Moderate slope 
J. Jarquín Piedras Largas 12° 43’ 32.6” N 85° 49’ 43.1” W 474 Slope 
J. Hernández Jícaro 12° 46’ 19.2” N 85° 50’ 15.6” W 530 Very steep slope 
E. Ochoa Ocote arriba 12° 45’ 23.2” N 85° 53’ 17.3” W 735 Slope 
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Treatment Year 2001* Year 2002 
1 Maize Maize without N-fertilizer (Control) 
2 Maize Maize with low N-fertilizer level 
3 Maize Maize with high N-fertilizer level 
4 Maize Maize with very high N-fertilizer level 
5 Maize with Mucuna  Maize without N-fertilizer 
6 Maize with Canavalia Maize without N-fertilizer 
7 Maize with Lablab Maize without N-fertilizer 
* Cover crops/green manures were sown into existing maize plots in September when the maize was entering 
its mature stage. 
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Location Species Plant height Soil cover Biomass 
  (cm) (%) (g/m2) 
Ocote arriba Mucuna pruriens 30 100 456 
 Canavalia ensiformis 55 100 325 
     
Piedra colorada Mucuna pruriens 30 75 178 
 Canavalia ensiformis 55 40 68 
 Lablab purpureus 55 60 103 
     
Susuli arriba Mucuna pruriens 42 100 388 
 Canavalia ensiformis 67 100 299 
     
Carrizal Mucuna pruriens 40 100 255 
 Canavalia ensiformis 57 75 108 
 Lablab purpureus 15 40 89 
     
Corozo Mucuna pruriens 25 50 122 
 Canavalia ensiformis 40 60 77 
 Lablab purpureus 12 40 60 
     
Susuli Central - - - - 
     
Jicaro* Cowpea IITA 637-1 41 80 389 
 Cowpea IITA 284-2 39 60 175 
 Cowpea IITA 719 36 50 194 
     
Piedras largas* Cowpea IITA 637-1 51 80 299 
 Cowpea IITA 284-2 44 100 234 
 Cowpea IITA 719 46 80 253 
* Data recorded 9 weeks after establishment 
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Location Treatment Plant height  Biomass   Maize yield  
  (cm)  (g/m2)  (g/m2)  
        
Carrizal N 0 105 e* 341 e 43 d 
 N low 140 d 545 d 89 c 
 N high 162 c 806 b 93 b 
 N S-high 188 a 1362 a 125 a 
 Canavalia 165 c 681 c 92 b 
 Mucuna 177 b 885 b 111 b 
 Lablab 175 b 843 b 105 b 
        
Susuli arriba N 0 80 b 255 c 23 b 
 N high 100 a 634 a 77 a 
 Canavalia 95 a 514 b 66 a 
 Mucuna 98 a 620 a 74 a 
N 0 = no fertilization; N low = 46 kg 15-15-15; N high = 92 kg 15-15-15; N S-high = 92 kg 15-15-15 
+ 100 kg urea) 
* Within columns means followed by the same letter are not statistically different (P<0.05) 
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4.1.9.1  Farmer Criteria for Selecting Forages
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 Honduras 
Forage Species 

 2001  2002 
January – August 

2003 Total 
 Area 

(ha) 
Farmers 

(No.) 
Area 
(ha) 

Farmers 
(No.) 

Area 
(ha) 

Farmers 
(No.) 

Area 
(ha) 

Farmers 
(No.) 

A. gayanus 621 0.24 6   0.09 2 0.33 8 
B. dictyoneura 6133 0.52 12     0.52 12 
B. brizantha 26110 * 1.11 25 16.29 19 3.29 37  20.69 81 
B. hybrid 36061   12.30 6 45.10 23 57.4 29 
P. maximum 16031 0.68 17     0.68 17 
P. purpureum cv. Camerún 0.64 16 0.51 3   1.15 19 
A. pintoi 22160 0.04 1     0.04 1 
C. argentea 18668 0.89 15 3.44 24  0.83 6 5.16 45 
C. pubescens 15160 0.04 2     0.04 2 
L. leucocephala 17263 0.55 11     0.55 11 
L. purpureus  0.10 1   0.03 8 0.13 9 
S. guianensis 184 0.12 6     0.12 6 
M. pruriens IITA BENIN 0.10 1   0.04 1 0.14 2 
V. unguiculata (Verde Brazil)   0.14 2  0.29 8 0.43 10 

V. unguiculata CIDICCO 1      0.12 17  0.12 17 
C. brasiliensis CIAT17009     0.013 3 0.013 3 
C. ensiformis     0.063 6 0.063 6 
Local cowpea     0.035 3 0.035 3 
L. purpureus 106471     0.004 4 0.004 4 
L. purpureus 34777     0.009 7 0.009 7 
L. purpureus 52535     0.011 7 0.011 7 
L. purpureus L987     0.004 4 0.004 4 
P. vulgaris     0.002 1 0.002 1 
V. unguiculata 1088/2     0.041 11 0.041 11 
V. unguiculata 1088/4     0.021 3 0.021 3 
V. unguiculata 284/2     0.063 16 0.063 16 
V. unguiculata 573/5     0.026 6 0.026 6 
V. unguiculata 637/1     0.030 6 0.030 6 
V. unguiculata 715     0.034 8 0.034 8 
V. unguiculata 740     0.021 6 0.021 6 
V. unguiculata 9611     0.152 28 0.152 28 
V. unguiculata CIDICCO 2     0.090 11 0.090 11 
V. unguiculata CIDICCO 4     0.149 26 0.149 26 
V. unguiculata FHIA     0.182 33 0.182 33 
Total 5.03 113 32.68 54 50.74 291 88.45 458 
*Note: Additionally seed of B. brizantha CIAT 26110 (cv. Toledo) sold by PRASEFOR amounts to an 
additional 14 ha sown in Sulaco, Victoria, Yorito and Yoro. Through commercial seed sale of Toledo 
another 80 ha were established. 
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Forage Species 2002 2003 Total 
 Area Farmers Area Farmers Area Farmers 
 (ha) No. (ha) No. (ha) No. 
B. decumbens  0.16 4   0.16 4 
B. brizantha 26110 1.48 37 5.35 19 6.83 56 
B. hybrid 36061 1.76 44 4.1 14 5.86 58 
C.  calothyrsus   0.28 35 0.28 35 
Total 3.4 85 9.73 68 13.13 153 
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China: Tropical Pasture Research Center (CATAS), Hainan 
Indonesia: Dinas Peternakan, Samarinda and Directorate General of Livestock Services 

(DGLS), Jakarta 
Lao PDR: National Agriculture and Forestry Research Institute, NAFRI, Vientiane 
Philippines: Philippine Council for Agriculture, Forestry and Natural Resources Research and 

Development (PCARRD), Los Baños, Visayas State College of Agriculture (ViSCA) 
and Department of Agriculture, Region 10 
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Thailand: Department of Livestock Development, Ministry of Agriculture and Cooperatives, 
Bangkok 

Vietnam: National Institute of Animal Husbandry (NIAH), Ministry of Agriculture and Rural 
Development (MARD), Hanoi 
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Country and site Sample 
size 

Total 
forage 

area (m2) 

Forage per 
household 

(m2) 

No. of 
house-holds 

involved 

Area extrapolated 
to households 
involved (ha) 

Philippines      
Malitbog 24 31,418 1,309 385 50.4 
Cagayan de Oro 31 48,514 1,565 372 58.2 
Cebu and Leyte    670 96.3 
Impasugong and 
Manolo Fortich 

   236 33.9 

Indonesia      
East Kalimantan 30 63,083 2,103 740 155.6 

Vietnam      
Tuyen Quang 99 70,510 712 761 54.2 
Daklak 60 81,882 3,625 976 353.8 

China      
Hainan 30 36,627 1,221 176 21.5 

Thailand      
Nakornratchasima 19 80,000 4,210 276 116.2 

Lao PDR      
Luang Prabang and 
Xieng Khuang1 

343 64,400 188 343 64.5 

      
Total    4,935 1005 
1FLSP (AusAID) has been operating in Xieng Khuang. 
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Year Indonesia (East 
Kalimantan 
prov.) 

Philippines 
(Mindanao 
and Visayas) 

Vietnam 
(Daklak 
and Tuyen 
Quang 
prov.) 

Lao PDR Thailand 
(Nakornrat-
chasima prov.) 

China 
(Hainan 
prov.) 

2000 Penajam Paser 
Utara1 
Samarinda1 
Kutai 
Balikpapan 
Bulungan 
Berau 

Malitbog1 
Cagayan de 
Oro1 
Impasugong 
Manolo 
Fortich 

Madrak1 
Ea Kar 
Han Yen1 
Yen Son 
Son Duong 

Luang 
Prabang1 

Sungnuen 
Sikhew 
Dankhuntod 

Baisha 
Ledong 
Danzhou 

2001 Penajam Paser 
Utara 
Samarinda 
Kutai 
Balikpapan 
Bulungan 
Berau 

Malitbog 
Cagayan de 
Oro 
Impasugong 
Manolo 
Fortich 
Cebu 
Leyte 

Madrak 
Ea Kar 
Han Yen 
Yen Son 
Son Duong 

Luang Prabang 
Savannakhet 

Sungnuen 
Sikhew 
Dankhuntod 

Baisha 
Ledong 
Danzhou 

2002 Penajam Paser 
Utara 
Samarinda 
Kutai 
Balikpapan 
Bulungan 
Berau  
East Kutai 
Central Kutai 

Malitbog 
Cagayan de 
Oro 
Impasugong 
Manolo 
Fortich 
Cebu 
Leyte 

Madrak 
Ea Kar 
Han Yen 
Yen Son 
Son Duong 

Luang Prabang 
Savannakhet 

Sungnuen 
Sikhew 
Dankhuntod 
Pakchong 
 

Baisha 
Ledong 
Danzhou 
Dongfang 

1 Adopted sites from FSP phase 1. 
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Year No. of 
participatory 
diagnoses (PD) 
conducted 

No. of farmers 
participated in 
PD 

No. of 
new 
groups 

No. of cross 
visits 
organized 

No. of 
farmers 
partic. in 
cross visits 

No. of new 
farmers 
planting 
forages 

2000 45 1087 52   748 
2001 151 2173 179 187 1330 1537 
2002 101 2148 52 141 1833 1870 
Total 297 5408    4155 
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Country Indonesia 
(East 
Kalimantan 
prov.) 

Philippines 
(Mindanao 
and 
Visayas) 

Vietnam 
(Daklak and 
Tuyen 
Quang 
prov.) 

Lao PDR 
(Luang 
Prabang 
Prov.) 

Thailand 
(Nakornrat-
chasima prov.) 

China 
(Hainan 
prov.) 

No. of 
farmers 

740 1663 1737 160 276 176 

Grand 
total: 

 
4752 
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���7UDLQLQJ�RI�H[WHQVLRQ�ZRUNHUV�

LQ�IRUDJH�DJURQRP\��SDUWLFLSDWRU\�
UHVHDUFK�DQG�JHQGHU�DQDO\VLV

���3DUWLFLSDWRU\�
GLDJQRVLV�DQG�

SODQQLQJ��IRUPDWLRQ�
RI�JURXSV

���)RFXV�JURXS�

WUDLQLQJ�VHVVLRQV

���,QYHQWRU\�RI�IHHG�UHVRXUFHV�
� FURS�UHVLGXHV

� ORFDO�JUDVVHV��VKUXEV�DQG�WUHHV

���,PSURYHG�IRUDJH�
RSWLRQV
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ZLWKLQ�IDUP
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µROG�VLWHV¶
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XWLOLVDWLRQ

0RQLWRULQJ�DQG�
HYDOXDWLRQ�RI�

IRUDJH�V\VWHPV
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DQG�

HYDOXDWLRQ�RI�
XWLOLVDWLRQ

0RQLWRULQJ�
DQG�

HYDOXDWLRQ�RI�
SURFHVVHV

0RQLWRULQJ�DQG�

HYDOXDWLRQ�RI�IRUDJH�
VSHFLHV

([SHUW�
IDUPHUV�DW�

µROG�VLWHV¶

.H\�IDUPHUV�EHFRPH�
H[SHUWV�DQG�UHFLSLHQWV�RI�

FURVV�YLVLWV

����2Q�VWDWLRQ�
UHVHDUFK��W\SH�$�
DQG�%�UHVHDUFK
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Rejection 

Farmers 

Participatory 
diagnosis and 

planning 

Options provided by 
researchers 

Farmers testing 
improved forage 

systems 

Participatory 
monitoring and 

evaluation of new 
systems 

Expansion 

Strategic 
research 

Scaling out 

Training 

Institutionalization 

Farmer extension 
workers 

Cross visits 

Seed 
systems  

Field days 

Booklets, media 

Group formation 
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T ype of training Y ear Project 
staff 
trained 

Farmers 
trained 

T raining topics 

2000 
 

3  653 

2001 
 

44 1805 

Forage science and 
related technologies 

2002 87 2464 

Forage m anagem ent, an imal nutrition, livestock 
m anagem ent, legum e trees, forage utilization, m ilk 
production and processing, forage technologies, 
forage production, body weight monitoring, 
agronom y, fodder tree nursery m anagem ent, goat 
raising, anim al health, duck raising, utilization of 
fodder trees, seed production, cattle fattening, 
integrated farm ing system , conservation farm ing 

2000 
 

32 0  

2001 
 

57 35 

Participatory research 
approaches 

2002 45 40 

P D, participatory developm ent and gender 
analysis, dissem ination of forage technologies, 
participatory monitoring and evaluation, 
participatory extension, participatory tools, data 
recording and analysis 

2000 
 

120 0  

2001 
 

100 13 

Com bination of science 
and  participatory 
approaches in one course 

2002 33 4  

D eveloping forage technologies w ith farm ers 

     
T otal 3  years  521 5014  
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2001 2002  2003 
Number of farmers who 

District and 
Village 

Number 
of 

Farmers 

Forage 
area 
(m2) 

Number 
of 

Farmers 

New 
forage 
area in 

2002 (m2) 

Total 
forage 
area in 

2002 (m2) 

Mainta
in their 

area 

Increas
e their 
area 

Are 
new 

Total 
farmers 

New 
forage 
area in 
2003 
(m2) 

Total 
forage 
area in 
2003 
(m2) 

PEK 
Ta 8 7,400 13 7000 14400 9 4 3 16 2700 17100 
Phonekham 35 4,500 26 2,850 7350 20 6 3 29 3850 11200 
Dong 7 750 14 450 1200 14 0 0 14 0 1200 
Xang 12 6,400 17 5,850 12250 14 3 0 17 2450 14700 
Mouan 0 0 9 3,800 3800 3 6 4 13 3200 7000 
Lek 0 0 15 3000 3000 14 1 0 15 300 3300 
Vieng Khouan 0 0 11 1,850 1850 0 10 2 12 3750 5600 
Or An 0 0 11 4,850 4850 10 1 1 12 1250 6100 
Vieng 0 0 0 0 0 0 0 11 11 1600 1600 
Nakhone 0 0 0 0 0 0 0 13 13 3600 3600 
Bee 0 0 0 0 0 0 0 22 22 4700 4700 

Sub-total 62 19050 116 29650 48700 84 31 59 174 27400 76100 
NONGHET 
Houay Khiling 8 2,500 9 3200 5700 6 3 1 10 1950 7650 
Nonghetai 9 1,400 12 1950 3350 12 0 0 12 0 3350 
Paklak 8 1,300 10 3050 4350 9 1 1 11 400 4750 
Khanganien 14 2,800 14 9950 12750 8 4 0 12 5350 18100 
KeoPaTu 0 0 8 2750 2750 3 5 0 8 3800 6550 
Pha ‘En 0 0 9 2500 2500 8 1 2 11 1000 3500 
Sandon Koe 0 0 7 2950 2950 5 2 1 8 1150 4100 
Tham Toum 0 0 8 5550 5550 6 2 1 9 4200 9750 
Nongkob 0 0 0 0 0 0 0 6 6 2700 2700 
Nongle 0 0 0 0 0 0 0 5 5 2600 2600 
Tamseua 0 0 0 0 0 0 0 9 9 1800 1800 

Sub-total 39 8000 77 31900 39900 57 18 26 101 24950 64850 
XIENG NGEUN 
Kieuw Chaluang 23 14500 23 1500 16000 17 6 1 24 1200 17200 
Kieuw Talun Noi 6 200 12 1400 1600 6 6 10 22 3200 4800 
Kieuw Talun Nyai 12 1250 16 4700 5950 9 7 15 31 7600 13550 
Phonesaad 7 2050 19 9850 11900 10 9 9 28 8300 20200 
Long Or 0 0 8 2850 2850 7 1 5 13 1650 4500 
Houay Hia 0 0 8 4100 4100 0 8 6 14 5550 9650 
Kieuw Nya 0 0 7 4050 4050 3 4 8 15 6100 10150 
Nam Mok 0 0 3 900 900 1 2 17 20 6800 7700 
Houay Yen 0 0 0 0 0 0 0 9 9 4800 4800 
Silaleck 0 0 0 0 0 0 0 16 16 4700 4700 
Ensavanh 0 0 0 0 0 0 0 9 9 2100 2100 
Suandala 0 0 0 0 0 0 0 9 9 2100 2100 

Sub-total 48 18000 96 29350 47350 53 43 114 210 54100 101450 
            
LUANG PHABANG 
Long Lao 2 26 4600 26 1200 5800 24 2 7 33 1700 7500 
Nong Tawk 9 1500 13 1200 2700 8 5 8 21 1850 4550 
Kok Wan 13 650 20 1550 2200 17 3 5 25 1300 3500 
Bo Hae 16 1750 18 800 2550 16 2 5 23 1000 3550 
Houay Leuk 16 650 17 1300 1950 14 3 3 20 1100 3050 
Dansavanh 18 1000 19 950 1950 15 4 9 28 2150 4100 
Nadon Koun 0 0 5 600 600 3 2 4 9 1600 2200 
Pik Noi 0 0 6 900 900 2 4 8 14 2050 2950 
Phadeng 0 0 4 900 900 3 1 5 9 1000 1900 
Pik Nyai 0 0 7 1000 1000 4 3 11 18 2250 3250 
Pak Pa 0 0 4 1600 1600 3 1 3 7 850 2450 
Long Lan 0 0 21 4700 4700 15 6 8 29 2400 7100 
Nasao 0 0 0 0 0 0 0 4 4 1400 1400 
Paksi 0 0 0 0 0 0 0 13 13 4500 4500 
Nounsavad 0 0 0 0 0 0 0 5 5 800 800 

Sub-total 98 10150 160 16700 26850 124 36 98 258 25950 52800 
PAK OU 
Had Pang 0 0 11 7000 7000 5 6 20 31 10950 17950 
Somsanouk 0 0 5 1900 1900 3 2 10 15 2750 4650 
Pakcheck 0 0 3 300 300 0 3 6 9 750 1050 
Hadxoua 0 0 0 0 0 0 0 2 2 300 300 
Houay Tun 0 0 0 0 0 0 0 3 3 300 300 

Sub-total 0 0 19 9200 9200 8 11 41 60 15050 24250 
TOTAL 

(All Districts) 247 55200 468 116800 172000 326 139 318 803 147450 319450 
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Farmer Farmer 
P P articipatory articipatory 

Research Research 
Farmers perspective Farmers perspective 
Learning Learning - - experimenting experimenting 

Multipurpose forage  Multipurpose forage  
crop perspective crop perspective 

Farming Systems  Farming Systems  
perspective perspective 

Context 
- Physical environment 
- Human environment 
- Technology input 

Processes 
- Interest groups 
- Issues 
- Research objectives 

- Experiments 
- Technology choice 

Interest Groups 

Issues  
(Problems) 

Research  
Objectives 

Experimenting 

Technology  
choice 

Group dynamics Group dynamics 

Interaction farmers Interaction farmers - - 
researchers researchers 

Information flows Information flows 

Learning Learning - - experimenting experimenting - - 
selection selection 

Adoption processes Adoption processes 

Procedure 

Conclusions 
- Methodological  

implications 
- Technology  

implications 

ENVIRONMENT 

TECHNOLOGY 
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Altitude  Forage 2002  2003 Total 

category category Primera1 Postrera2  Primera  

Low altitude Grasses 3   2 5 

 Legumes 2 4  11 17 

 Shrubs    2 2 

Medium altitude Grasses 3   7 10 

 Legumes 5 5  8 18 

 Shrubs 5    5 

High altitude Grasses 3   1 4 

 Legumes 8 7  11 26 

 Shrubs 5   1 6 

Total   34 16  43 93 
1 First growing season 
2 Second growing season 
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Of the 90-implemented experiments, 39% were
carried out individually (by individual farmers on
individual fields), 17% on a semi-collective basis
(in which at least part of the work – planting,
weeding - is done as a group, but on individual
farmers’ fields) and 44% collectively (all activities
carried out together on fields allocated to the
group). Some examples are shown in Table 76.

As mentioned in Figure 74, the major processes
involved in the research being carried out are:

Figure 75.   Forage-based experiments for different farmers’ objectives, forage categories and altitudes (2002-2003) (Yoro,
Honduras)

Table 76. Some typical examples of experiment objectives and modalities for different altitudes

• Group processes: relationships between
group members, role of “leaders”,
relationship of the group with the
community

• Interactions between farmers and
researchers: “neutrality” of facilitator,
influence on perceived problems and
solutions, role of fringe benefits of
intervening institutions

• Information flows: between farmers,
between institutions and farmers

Altitude Individual Semi-collective  Collective 

Lower (< 800 m) Adaptation trial with 
Brachiaria brizantha 
26110 “Toledo” for 
grazing and seed 
production 

None  Comparison trial of 
different cowpea 
varieties by youth 
CIALs as food crop 
(green pods, grains) and 
green manure 

Medium (800- 1200 m) Comparison trial of 
different cover crops 
(Lablab, Canavalia, 
Cowpea) as green 
manure 

Adaptation trial of 
Cratylia argentea to 
improve soil fertility 

Comparison trial of 
Brachiaria brizantha 
26110 “Toledo” with 
Andropogon gayanus for 
grazing and seed 
production 

Higher (> 1200 m) Comparison trial of 
Canavalia brasiliensis 
with Canavalia 
ensiformis as a green 
manure 

Comparison trial of 
Cratylia argentea with 
Calliandra calothyrsus 
for animal feed and 
firewood 

Comparison trial of 
different Lablab 
varieties for food 
production and as a 
green manure 
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Genus Species 
Number of  
Accessions 

Harvest 
(kilograms) 

Arachis  pintoi 8 13.400 

Brachiaria brizantha 14 225.800 

Brachiaria decumbens 2 8.300 

Brachiaria lachnantha 1 12.000 

Calliandra calothyrsus 4 16.850 

Calliandra sp. 1 0.800 

Centrosema macrocarpum 1 10.000 

Cratylia argentea 12 411.410 

Desmodium heterocarpon 1 42.000 

Flemingia macrophylla 1 4.700 

Lablab Purpureus 21 45.110 

Leucaena leucocephala 2 56.000 

Rhynchosia schomburgkii 2 0.650 

Stylosanthes guianensis 5 21.400 

Vigna unguiculata 40 68.400 
Total  115 936.82 
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Genus Kilograms Number of 
samples 

Arachis 1.04 5 
Brachiaria 171.879 64 
Cajanus 2.1 2 
Calliandra 0.3 1 
Canavalia 9.715 3 
Centrosema 8.698 7 
Chamaecrista 0.002 1 
Clitoria 0.002 1 
Cratylia 607.999 183 
Desmodium 111.931 40 
Flemingia 11.785 4 
Galactia 0.085 1 
Lablab 60.375 16 
Leucaena 3.15 4 
Mucuna 15.277 8 
Neonotonia 0.002 1 
Pueraria 3.108 5 
Stylosanthes 6.524 6 
Vigna 1.533 2 
Total 1,015.43 354 
These samples were sent to eight (8) countries: Costa Rica 
(4); Philippines (1); Germany (5); Honduras (4); Nepal (3); 
Nicaragua (8); USA (4); and Colombia (313). Within 
Colombia, distribution was to: CIAT (122), NGOs (1), 
Universities (5), NARs (Corpoica) (5), Private individuals 
(180).  A total of 354 samples, representing 1,015.43 kg  
were distributed. 
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Country No. of  Forage species (kg) 
 Requests  Brachiaria spp. A.  pintoi C. argentea Other species 
Costa Rica 50        118.77 36.00 56.80 24.55 
El Salvador 1  4.00    
Guatemala 1  0.10  1.00  
Haití 1          13.40  2.00 38.00 
Nicaragua 1          10.50 175.00 10.00 1.25 
Panamá 2  1.50   0.80 
   Total 56        148.27 211.00  69.80 64.60 
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Cytokinin 
(cc/ha) 

Plant  
height (cm) 

Panicles 
(No/m2) 

Seed yield 
(kg/ha) 

Seed purity 
(%) 

Seed unit 
weight (g/100 seeds) 

0.0 73.2 644.3 167.9 15.9 0.79 
0.1 72.3 592.9 160.7 16.8 0.78 
0.2 71.1 658.1 157.8 15.8 0.78 
0.3 70.1 541.0 151.4 16.3 0.76 
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Region  
Parameter Piedmont 

(n=33) 
Caribbean 

(n=33) 
Coffee 
(n=23) 

Antioquia 
(n=25) 

Cundi-
boyacense 

(n=29) 
Farm size (ha) 11.7 9.6 9.9 13.4 5.7 
Land use (ha)      

Annual crops       
- Maize 0.5 3.1 0.1 0 0.1 
- Rice 1.0 0.3 0 0 0 
- Beans 0.1 0.1 0.1 0.1 0.2 
- Other 1 0.8 2.2 0.3 0.9 3.2 

Perennial crops       
Coffee 0 0 6.1 0 0.6 
Sugarcane 0.1 0.1 0.2 0 0.1 
Fruits 1.3 0.8 0.5 2.1 0.1 
Other 2 1.2 0.3 1.5 0 0 

Pastures  3.3 1.9 0.4 7.8 1.1 
Forest 3.2 0.9 0.9 2.3 0.4 

1 Cassava in the Piedmont and Caribbean; Onions and cassava in the Coffee region; Cassava, potatoes, and broad 
beans (Vicia faba) in the Cundiboyacense altiplanicie. 
2 Bananas and plantains. 
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Region  
Parameter Piedmont 

(n=33) 
Caribbean 

(n=33) 
Coffee 
Zone 

(n=23) 

Antioquia 
(n=25) 

Cundi-
boyacense 

(n=29) 
Non-livestock farmers who had cattle in 
the past (%) 

84.8 42.4 39.1 60.0 52.2 

      
Reason for selling or not having cattle 
today (%) 

     

Due to financial crisis  48.5 27.3 34.8 28.0 27.5 
Not enough land to keep cattle 18.2 18.2 0 4.0 27.6 
 Owning cattle was a bad experience  9.1 6.1 4.3 24.0 0 
Cattle died of disease 0 3.0 0 0 13.7 
Cattle was robbed 0 3.0 0 4.0 6.9 
Low profitability 6.0 0 0 8.0 0 
Security problems 12.1 6.1 0 0 0 
Other 6.0 0 0 4.0 3.4 
      
Reasons for not owning cattle today but 
had it in the past (%) 

     

Not enough land to keep cattle 12.1 51.5 39.1 8.0 37.9 
Not enough money to buy cattle 12.1 51.5 4.3 0 34.5 
Requires high investment and agriculture is 
preferred  

0 3.0 13.0 16.0 6.9 

Does not like to own cattle 3.0 0 13.0 8.3 0 
Not enough knowledge on how to manage 
cattle 

0 6.1 0 0 3.4 

Security problems 3.0 0 0 0 0 
Other      
      
Producers who currently own livestock 
other than cattle (%) 

 
72.7 

 
100.0 

 
52.2 

 
36.0 

 
69.0 

      
Average inventory and species of 
livestock other than cattle (#) 

     

Laying hens / broilers  35.0 25.0 11.5 0 9.5 
Pigs 3.0 10.0 4.0 30.0 0 
Sheep 0 0.3 0 0 1.8 
Goats 0 0 2.3 0 0 
Ducks 0 4.4 0 0 0.1 
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Region  
Parameter Piedmont 

(n=33) 
Caribbean 

(n=33) 
Coffee Zone 

(n=23) 
Antioquia 

(n=25) 
Cundi-

boyacense 
(n=29) 

Farmers who would like to own 
cattle today (%) 

 
84.8 

 
87.9 

 
82.6 

 
76.0 

 
96.6 

Reason for owning cattle (%)      
To obtain milk and beef for family 
consumption  

 
51.5 

 
87.8 

 
30.4 

 
0 

 
58.6 

A mechanism for savings and 
building capital 

 
54.5 

 
100.0 

 
47.8 

 
74.0 

 
86.2 

To reduce and diversify risk due to 
crop failure 

 
15.2 

 
3.0 

 
8.7 

 
8.0 

 
51.7 

To use manure as fertilizer  9.1 0 8.7 0 34.5 
Preferred animal category to own 
(% of farmers) 

     

Milking cow 81.8 84.9 47.8 52.0 96.5 
Female calf 6.1 0 8.7 24.0 31.0 
Male calf 0 0 26.1 0 27.6 
Steer 15.2 6.1 17.4 0 13.8 
Bull 9.1 0 0 0 31.0 
Desirable amount of animal 
category to own (#) 

     

Milking cow 8.4 13.2 2.3 9.4 5.8 
Female calf 1.4 0 0.3 2.5 1.6 
Male calf 0 0 1.8 0 1.5 
Steer 0.6 0.6 7.4 0 0.3 
Bull 0 0 0 0 0.4 
Necessary conditions to own cattle 
(%) 

     

More land 21.2 78.8 39.1 4.0 75.9 
Availability of credit 42.4 63.6 56.5 28.0 17.2 
Security 18.2 6.1 0 8.0 0 
Improve farm infrastructure 18.2 3.0 8.7 24.0 17.2 
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Data Derived from Source for model 
specification 

Source for 
model 
application 

Fine scale (1-4 km grid cells): 
Elevation (m)  RIEPT where available, 

GIS data 
GIS data 

Mean annual rainfall (mm) Monthly rainfall RIEPT where available, 
GIS data 

GIS data 

Consecutive dry months (< 60 mm) Monthly rainfall RIEPT where available, 
GIS data 

GIS data 

Holdridge life zones Monthly rainfall, 
mean monthly 
temperature 

RIEPT where available, 
GIS data 

GIS data 

Soil pH  RIEPT Farmer 
Soil texture % sand, % clay, % 

silt 
RIEPT Farmer 

Soil fertility % organic matter, 
P 

RIEPT Farmer  

Shade tolerance  Experts Farmer 
Drought tolerance  Experts Farmer 
Salinity tolerance  Experts Farmer 
Water logging tolerance  Experts Farmer 
Aluminum tolerance  Experts Farmer 
Frost tolerance  Experts Farmer 
Intended use  Experts Farmer 
Risk aversion  Confidence in data or 

knowledge 
Farmer 

Coarse scale (8-32 km grid cells): 
Population density  GIS data GIS data 
Distance to market Roads, population 

centres 
GIS data GIS data 

Soil pH FAO classification GIS data GIS data 
Soil texture FAO classification GIS data GIS data 
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Jong tried to escape from shifting cultivation by investing in a cow, heifer and calf for 
breeding but the management and feeding problems of free-range grazing in the highlands 
prevented his herd from increasing. All his labour was lost.  Planting forages overcame these 
problems and his herd has now increased to 15 head. At the same time he has been able to 
reduce his area of shifting cultivation from 1.5 to less than 0.5 ha and wants to stop 
altogether 
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2002  2003 Country 
Themes  

24(1) 24(2) 24(3) 25(1) 25(2)  
 
Pests in pastures 4   1  Colombia (4) Brazil (1) 

Economic evaluation of Cratylia  1    Colombia 
Simulation Models applied to dual-purpose cattle  1    Chile* 

Germplasm Characterization  1    Brazil 
Pasture Evaluation  1    Brazil 
Pasture Establishment  2    Brazil 
Pasture Renovation  1  1  Brazil 
Seed Production   1   Brazil 
Fertilization   2 1 2 Brazil 
Root Systems   1   Brazil 
Forage Quality   2 4 2 Colombia (1) Brazil (7) 
Fodder Trees    1  Brazil 
Forage and Animal Production     2 Brazil 

Inoculation/Rhizobium     2 Brazil (1) 
Colombia (1) 

Total 4 7 6 8 8  
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