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ABSTRACT: Quality protein maize (QPM) compared to normal maize is useful not only for food and nutritional 

security to humans but also for feed and fodder security to livestock. Five QPM varieties including farmers' local were 

evaluated at four and eight sites in Arghakhanchi, Dailekh, Dang and Surkhet districts using mother-baby and minikit 

scheme during summer season of 2013 and 2014, respectively to identify their usefulness for feed and fodder to 

livestock. Feedbacks from babies and minikits were collected through household level questionnaire. Most of the 

respondents preferred QPM varieties compared to locals because of thicker stalk, stay green character and higher stalk 

production, and stalk liked by animals.  Supplying green fodder at silking to grain filling stage of a QPM variety 

Poshilo Makai-1 increased milk yield from 12 to 25 percent compared to other fodders. 
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I. INTRODUCTION 

 

Maize is the third most important cereal in the world. Asia consumes more than 62 percent of the maize production in 

the form of animal feed and the remaining for human consumption [18]. Maize is the main feed ingredient for animals 

(pigs, cattle, poultry and fish) as it is high in energy, low in fibre and easily digested by most livestock species. Its 

endosperm, containing approximately 9-12% protein is, however, deficient in two essential amino acids viz. lysine and 

tryptophan. This leads to poor net protein utilization and low biological value of normal maize [8].  

 

The increasing use of maize for feed in less developed countries, many of which have to import protein concentrates for 

feed industries, the substitution of QPM for normal maize could lower the cost of feed rations [1]. QPM plays an 

important role in livestock production where soybeans and fishmeal are expensive or unavailable. As reported by Vasal 

[20], Gevers in 1989 indicated that the use of high lysine maize (HLM) in monogastric animals’ feeds and its direct 

industrial exploitation could offer greatest immediate rewards. It was shown that 22% of fishmeal normally used in pig 

diets could be saved due to the increased lysine content of HLM. The savings in the cost of producing feed from using 

QPM was 4–5% for pig feed and 3–4% for poultry feed in Brazil, and 3–4% for both pig and poultry feed in El 

Salvador [12, 13]. Feeding QPM to weaner pigs at 72.3% inclusion level could result a higher food conversion 

efficiency and reduced cost of production [16]. In Kenya, 5% cost reduction in poultry feed was recorded by using 

QPM instead of normal maize [6]. In Guatemala, chicks fed with QPM from age 15 days to age 5 weeks had gained 

446 g, whereas chicks fed with normal maize or sorghum had gained only 223 g and 195 g, respectively. Similarly, pigs 

fed with QPM diet gained 256 g per day, while the animal fed with normal maize gained an average of 21 g per day 

[14]. De-Quan and Shi-Huang [7] also observed 29.8% more daily weight gain in pigs fed with QPM compared to 

normal counterpart. Pigs and chicken raised on QPM gain weight at roughly twice the rate of animals fed on normal 

maize [2, 3, 5, 19]. Maize is free from anti-nutritional components, quick growing, higher biomass yields and highly 

palatable [22]. Green forage of maize containing stalks, leaves and ears, is an energy-rich fodder for ruminant livestock. 

Fresh biomass yields of maize green fodder range from 10 to 50 t ha
-1

 [9]. QPM made chickens laid more eggs in 

Nicaragua [4] and China [11].  

 

II. MATERIALS AND METHODS 

 

Five QPM varieties namely S99TLYQ-B, S99TLYQ-AB, S03TLYQ-AB-01, S03TLYQ-AB-02, Poshilo Makai-1 and 

farmers’ local were experimented under mother-baby scheme at five and eight farmers’ fields in Arghakhanchi, 
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Dailekh, Dang and Surkhet districts during summer season of 2013 and 2014, respectively. A single variety (1/2-1 kg) 

was given to the farmer to compare it with his/her local variety under own management in baby trial (BTs). BTs were 

managed by farmers themselves. Seeds of a single variety were given to five farmers at a site. As there were 5 

varieties, 25 farmers got seeds of these five varieties. Varieties were allocated to farmers randomly. Total 500 and 800 

farmers evaluated babies in these 4 districts in 2013 and 2014, respectively. The improved variety and their local were 

planted in the same field in adjacent plots. They compared the performance of each improved variety with their local 

from planting to post-harvest management. Individual farmer reported his/her own perceptions through a household 

level questionnaire (HLQ) through matrix ranking. Data in HLQ was recorded as scores where the new variety was 

compared to their local counterpart as better (1), same (2) or worse (3). In addition to babies, in each district, 105, 108, 

95, 70 and 150 sets of S99TLYQ-B, S99TLYQ-AB, S03TLYQ-AB-01, S03TLYQ-AB-02 and Poshilo Makai-1, 

respectively were distributed as minikit in 2013. In each district 528 minikits were distributed. Total 2112 households 

evaluated minikits in the project area during summer season of 2013. Number of variety wise minikits varied in 

different districts in 2014. 8, 28, 13, 24, 113; 7, 21, 10, 20, 81; 8, 24, 13, 26, 99; and 8, 22, 13, 29, 124 minikts of 

S99TLYQ-B, S99TLYQ-AB, S03TLYQ-AB-01, S03TLYQ-AB-02 and Poshilo Makai-1 were distributed 

respectively, in Arghakhanchi, Dailekh, Dang and Surkhet districts. Total 691 minikits were evaluated by farmers in 

2014. As 500 and 800 households evaluated babies in 2013 and 2014, respectively, thus, within a two-year period a 

total of 4103 households evaluated various QPM varieties. Feedbacks from babies and minikits were separately 

collected and tabulated in 2013, whereas because of the same nature of performance evaluation of babies and minikits, 

farmers’ feedbacks were collected through HLQ, then combined and presented in 2014.  

 

Similarly, to get feedback from farmers regarding milk yield after feeding green stalk of QPM and normal maize, four 

farmers holding milch buffaloes were selected in each district. Ten kg seeds of QPM variety Poshilo Makai-1 to each 

farmer were provided for this purpose. They were asked to feed QPM fodder to their buffaloes during silking to grain 

filling stage and record the milk yield. A group discussion was held with them and their feedbacks were recorded. 

 

III. RESULTS AND DISCUSSION 

 

Results presented in this paper are not researchers managed and led. These are combined feedbacks from huge number 

of collaborating farmers from western and mid-western regions of Nepal using HLQ. We could not receive variety wise 

effect on milk yield. However, majority of the farmers reported increased milk yield after feeding green fodder, green 

bio-mass after harvest and grain as feed of QPM varieties compared to their local. Farmers in these regions preferred 

QPM varieties for fodder because of thicker stalk, stay green characters and more stalk production as compared to their 

locals. They reported that livestock preferred QPM stalk and yielded more milk when fed QPM stalk compared to their 

normal local variety/ies.  

 

Combined feedbacks over locations from babies and minikits in 2013 showed that 56, 77, 76, 80 and 68% of the 

respondents found thicker stalk of S03TLYQ-AB-02, S99TLYQ-AB-01, S99TLYQ-B, S99TLYQ-AB and Poshilo 

Makai-1, respectively compared to their locals. Sixty to 89% farmers felt stay green nature of QPM varieties. Similarly, 

68 to 79% collaborators reported higher stalk production of QPM varieties. More than 73% of the respondents found 

better preferences of livestock towards QPM stalk and stover in 2013 (Table 1). 

 

Table 1: Farmers’ feedbacks towards usefulness of QPM varieties to animals from babies and minikits in western and 

mid-western regions, summer 2013 

Parameter 

S03TLYQ-AB-02 S99TLYQ-AB-01 S99TLYQ-B S99TLYQ-AB Poshilo 1 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

Stalk thickness 56* 36 8 77 12 11 76 18 6 80 14 7 68 21 12 

Stay green character 60 12 28 82 11 7 81 13 6 79 13 8 89 6 5 

Stalk production 78 11 10 72 11 17 68 21 11 79 18 4 73 16 11 

Did livestock like this variety? 73 16 11 80 11 9 87 9 3 85 11 4 85 15 0 

Milk increment after feeding   75 15 10 78 14 8 84 11 5 81 14 5 78 22 0 

Total distributed (No.) 405 505 420 545 725 

Feedback received (No.) 322 334 403 391 432 

Feedback received (%) 79.51 66.14 95.95 71.74 59.59 

1: Better than local, 2: Similar to local, 3: Worse than local, *: Percent respondents supporting the point 
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In 2014, 61, 54, 59, 58 and 71% of the respondents reported thicker stalk of S99TLYQ-B, S99TLYQ-AB, S99TLYQ-

AB-01, S03TLYQ-AB-02 and Poshilo Makai-1, respectively compared to their locals. Fifty-six to 69% farmers added 

stay green nature of tested QPM varieties. Sixty-five to 73% of the respondents found better preferences of livestock 

towards QPM stalk and stover (Table 2). More interestingly, 75, 78, 84, 81 and 78% feedbacks showed increased milk 

yield of buffaloes after feeding stover and grain of QPM varieties S03TLYQ-AB-02, S99TLYQ-AB-01, S99TLYQ-B, 

S99TLYQ-AB and Poshilo Makai-1, respectively compared to their locals in 2013. Likewise, 32 to 46% of the 

respondents reported increased milk yield of buffaloes after feeding grain of QPM compared to their locals. 

 

We collected feedbacks from the farmers growing Poshilo Makai-1 for fodder purpose to milch animals. In 

Arghakhanchi district farmers reported that green fodder of Poshilo Makai-1 was supplied @ 40 kg/day to milking 

buffalo. Milk production was increased by 12%. Milk production increment started after 3 days of continuous feeding 

and remained after 5 days of last feeding. Previously animal produced 2.5 L/day and after feeding 2.8 L/day. Likewise, 

when quantity of fodder (green biomass) was increased up to 50 kg/day, milk production was increased by 20%.  

Previously animal used to give 2 L/day and after feeding QPM fodder it produced 2.4 L/day.  

 

Table 2: Farmers’ feedbacks towards usefulness of QPM varieties to animals from baby trials and minikits in western 

and mid-western regions, summer 2014 

Parameter 
S99TLYQ-B S99TLYQ-AB S03TLYQ-AB-01 S03TLYQ-AB-02 Poshilo-1 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

Stalk thickness 
87**  
(61)* 

38 
(27) 

17 
(12) 

99 
(54) 

49 
(27) 

36 
(20) 

93 
(59) 

41 
(26) 

23 
(15) 

105 
(58) 

48 
(27) 

28 
(15) 

318 
(71) 

79 
(18) 

53 
(12) 

Stay green 
87 

(63) 

28 

(20) 

24 

(17) 

95 

(56) 

40 

(24) 

35 

(21) 

87 

(57) 

42 

(28) 

23 

(15) 

109 

(63) 

34 

(20) 

31 

(18) 

291 

(69) 

88 

(21) 

43 

(10) 

Stalk liked by 
animals 

88 
(73) 

29 
(24) 

3 (3) 
104 
(66) 

51 
(32) 

2 (1) 
81 
65) 

40 
(32) 

3 (2) 
110 
(70) 

46 
(29) 

2 (1) 
273 
(73) 

100 
(27) 

3 (1) 

Milk feeding 

green stalk 

25 

(37) 

41 

(61) 
1 (1) 

30 

(30) 

67 

(67) 
3 (3) 

24 

(32) 

48 

(63) 
4 (5) 

25 

(26) 

70 

(73) 
1 (1) 

81 

(32) 

166 

(66) 
5 (2) 

Milk after feeding 
QPM 

32 
(46) 

37 
(53) 

1 (1) 
36 

(36) 
64 

(63) 
1 (1) 

31 
(38) 

46 
(56) 

5 (6) 
32 

(32) 
66 

(65) 
3 (3) 

88 
(33) 

166 
(62) 

12 
(5) 

Stalk production 
47 

(37) 

53 

(41) 

28 

(22) 

55 

(31) 

85 

(48) 

36 

(20) 

56 

(39) 

71 

(50) 

16 

(11) 

55 

(34) 

76 

(47) 

30 

(19) 

144 

(36) 

210 

(52) 

50 

(12) 

Female 90 (54) 118 (56) 85 (48) 116 (57) 229 (48) 

Male 76 (46) 92 (44) 93 (52) 87 (43) 247 (52) 

Janjati 57 (34) 75 (36) 48 (27) 65 (32) 124 (26) 

Dalit 42 (25) 65 (31) 65 (37) 61 (30) 198 (42) 

Others 67 (40) 70 (33) 65 (37) 77 (38) 154 (32) 

T distributed 191 255 209 259 577 

T FB rec. 166 210 178 203 476 

FB rec. (%) 87 82 85 78 82 

1: Better than local, 2: Similar to local, 3: Worse than local, * *& *: Number and percent respondents supporting the 

point, respectively, T: Total, FB: Feedback, rec.: Received 

 

In Dang district, farmers reported that Poshilo Makai-1 was found nutritious fodder to livestock. It was better than 

Nettle grass, which they considered as nutritious fodder to livestock. Fodder of Poshilo Makai-1 was more nutritious 

than fodder from a normal maize of multinational company hybrid "JK" and a recommended normal open-pollinated 

maize variety "Arun-2". Both stalk and leaves of this variety were preferred by animals. He added, generally, buffaloes 

used to produce 2.0 L of milk and after feeding Poshilo Makai-1 produced 2.5 L. Thus, milk production increased by 

25%. 

 

 Reports from Dailekh and Surkhet districts showed 10% and 12.5% milk increment, respectively while feeding fodder 

of Poshilo Makai-1 to milking buffalo. Ortega and his colleagues [17] also reported increased milk production when 

farmers feed opaque-2 corn silage to dairy cattle. However, in the feeding and digestion trials (lactating Boran x 

Friesian cows) similar performance among diets of QPM and normal maize in milk yield and composition was 

recorded [10]. Positive effect of silage prepared from whole plant of QPM resulted on growth rate with higher carcass 

components yields in Arsi ram [15]. It was concluded that among the tested normal and QPM varieties’ fodder, normal 

maize variety DHM 117 have lowest methane generation potential with no adverse effect on digestibility and suggested 

to use in the preparation of least methane producing ration for ruminants [21]. 
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IV. CONCLUSION  

 

Based on overall feedbacks from all four districts, most of the tested QPM varieties were preferred by farmers for feed 

and fodder to milking buffaloes. Twelve to twenty-five percent milk yield increment was recorded by the farmers while 

feeding green fodder from silking to grain filling stage of a QPM variety Poshilo Makai-1. 

 

ACKNOWLEDGEMENTS 

 

Author would like to express his sincere gratitude to CRP Maize and USAID for granting the project entitled 

"Identification and dissemination of farmers' preferred nutritious maize varieties suitable for food, feed, silage and 

fodder in Nepal" to National Maize Research Program of Nepal. I am very much thankful to Dr. BM Prasanna, Global 

Maize Director, CIMMYT for his help, guidance and continuous support to NMRP. I am indebted to Natalia Pilacois, 

CIMMYT for sending experimental materials. Author sincerely appreciates hard work and cooperation from staffs at 

HRS Dailekh, ARS Surkhet, NMRP Rampur and SCDC Arghakhanchi.  

 

REFERENCES  

 
[1] Bjarnason, M and SK Vasal. 1992. Breeding of Quality Protein Maize (QPM). Plant Breeding Reviews. Janick, Jules (ed.), Vol. 9, pp. 181-215.  
[2] CIMMYT. 1999. CIMMYT in 1998-1999: Science to sustain people and the environment. Mexico, D.F.; CIMMYT. 72p. 

[3] CIMMYT. 2000. CIMMYT in 1999-2000: Science and sustenance. Mexico, D.F.; CIMMYT. 73p. 

[4] CIMMYT. 2003. CIMMYT in 2002-2003. Innovation for development. Mexico, D.F.: CIMMYT. 55p. 

[5] Cordova, H and M Listman. 2002. Quality protein maize: Improved nutrition and livelihoods for the poor. In Rajbhandari, NP, JK Ransom, K 

Adhikari and AFE Palmer (eds.), 2002. Sustainable maize production systems for Nepal: Proceedings of a maize symposium, December 

3-5, 2001, Kathmandu, Nepal. Kathmandu: NARC and CIMMYT. pp. 3-6. 
 [6] De Groote, H, T Nyanamba and R Wahome. 2010.  Quality protein maize for the feed industry in Kenya. Outlook on Agriculture,Vol. 39, pp. 

291-298. 

[7] De-Quan, S and Z Shi-Huang. 1994. Maize production and QPM breeding program in China. International Symposium on QPM, Dec. 1-3, Sete 
Lagoas, MG Brazil, pp. 238-239. 

[8] DMR. 2001. Production technology of Quality Protein Maize. All India Coordinated Research Project on Maize, Directorate of Maize Research, 

Pusa Campus, New Delhi 110012. 14p. 
[9] FAO. 2016. FAOSTAT. Food and Agriculture Organization of the United Nations, Rome, Italy. 

[10] Gebrehawariat, E, B Tamir and A Tegegne. 2010. Feed intake and production parameters of lactating crossbred cows fed maize-based diets of 

stover, silage or quality protein silage. Trop. Anim. Health. Prodn.,  Vol. 42, pp. 1705–1710. 
[11] Guang-Hai, Qi, Diao Qi-Yu, Tu Yan, Wu Shu-Geng and Zhang Shi-Huang. 2004. Nutritional evaluation and utilization of quality protein maize 

(QPM) in animal feed. FAO, Animal production and health. In: proceedings of Expert consultation and workshop on Protein sources for 

the animal feed industry. Bangkok,  29 April-3 May 2002, pp. 185-198. 
[12] Lauderdale, J. 2000. Issues regarding targeting and adoption of quality protein maize (QPM). CIMMYT Economics Working Paper 00-02. 

Mexico D.F.; CIMMYT. 

[13] López-Pereira, MA. 1992. The economics of quality protein maize as an animal feed: Case Studies of Brazil and El Salvador. CIMMYT 
Economics Working Paper 92-06. Mexico, D.F.;CIMMYT.  

[14] Maner, JH 1975. Quality protein maize in swine nutrition, in High Quality Protein Maize. Hutchinson Ross Publishing, Stroudburg, PA, 1975, 

58.  
[15] Menkonnen, H, M Endale, F Salvador and  A Tegegne. 2009. Effects of diets based on 2 different maize varieties (QPM and common) on 

growth and slaughter performance of Ethiopian highland ram-lambs. Revue Méd. Vét., Vol. 160, No. 6, pp. 293-299. 

[16] Mpofu, IDT, S Sibanda, A Shonihwa and K Pixley.  2012. The nutritional value of quality protein maize for weaner pigs. J Pet Environ 
Biotechnol, 3:129. doi:10.4172/2157-7463.1000129. 

[17]Ortega, EI, E Villegas and SK Vasal. 1986. A comparative study of protein changes in normal and quality protein maize during tortilla making. 

Cereal Chem. Vol. 63, pp. 446-451. 
[18] Rather, AG, S Najeeb, FA Sheikh, MA Ahangar and NA Teeli. 2011. Quality protein maize variety (QPM-1) way out for better health and 

economy for temperate conditions of Kashmir. Maize Genetics Cooperation Newsletter, Vol. 85. 

[19] Sullivan, JS, DA Kanabe, AJ Bockholt and EJ Gregg. 1989. Nutritional valus of quality protein maize and food corn for starter and growing pigs. 
J. Anim. Sci., Vol. 67, pp. 1285-1292. 

[20] Vasal, SK. 2001. High quality protein corn. In: Hallauer, AR (ed.), Specialty Corns. CRC Press. Boca Raton, London, New York, Washington, 

D.C., pp. 85-129. 
[21] Vaswanti, S, R Kumar, V Kumar, D Roy and M Kumar. 2016a. In vitro evaluation of different varieties of maize fodder for their methane 

generation potential and digestibility with goat rumen liquor.  Vet World, Vol. 9, No.11, pp. 1209–1213. 

doi:  10.14202/vetworld.2016.1209-1213 
[22] Vaswanti, S, R Kumar, V Kumar, D Roy and M Kumar. 2016b. Nutritional and mineral composition of normal and high quality protein maize 

fodder at post-cob stage. International Journal of Science, Environment and Technology, Vol. 5, No. 5, pp.  2719-2727. 
 

 

 

 

http://www.ijarset.com/
https://dx.doi.org/10.14202%2Fvetworld.2016.1209-1213


   
  

 
ISSN: 2350-0328 

International Journal of AdvancedResearch in Science, 

Engineering and Technology 

Vol. 5, Issue 1 , January 2018 

 

Copyright to IJARSET                                         www.ijarset.com                                                             5023 

 

 

AUTHOR’S BIOGRAPHY 

 

Dr. Keshab Babu Koirala, specialized in Plant Breeding is presently working as coordinator 

(Senior Scientist, S4) at National Maize Research Program, Rampur, Chitwan under Nepal Agricultural Research 

council (NARC). Over the past 24 years, he has worked at several research stations of NARC, differing in geographic, 

climatic and socio economic levels; as Scientist, Senior Scientist, Station Chief, Planning Division Chief, Regional 

Director and Coordinator focused on plant breeding from fields to policy making levels. Dr. Koirala has gained 

remarkable national and international achievements in the field of agricultural and livestock research and development. 

He has provided professional guidance in conducting multiple agricultural researches and multilateral partnership 

development in diverse dimensions, having been equipped with various national and international training courses. He 

is a beloved co-advisor to many scholars throughout their academic processes. He has more than 176 research papers in 

national and international journals and proceedings on maize (Zea mays L.) being author and co-author to his credit. 
 

 

 

 

 

 

 

 

 

 

 

http://www.ijarset.com/

