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Optimising the diet of pigs by smallholder farmers in the
uplands of Northern Lao PDR.

Ouanh PHOMVISITH', Sitheuang SENGOUKEQ?, Khenthong PHEWVILAY,
Viengsavanh PHIMPHACHANVONGSOD? and John M. SCHILLER’

Abstract

Pigs play an important role in the livelihoods of the Lao people in rural areas, being
a part of traditions and culture for a long time. In remote communities, at least two or three
pigs are raised by most households, and they have an important role as a source of income as
well as household insurance. Often in remote rural areas, pigs can account for more than 50%
of household income. Current subsistence pig production is mainly based on the use of low
nutrient content feeds, including rice bran, maize, cassava, household waste and wild tuber
plants.

The objective of this study was to examine the effects of the replacement of ground
maize with dried cassava and Stylo (CIAT 184) for improving smallholder pig productivity.
The on-farm research was carried out with 28 households in six villages, Ban Phonexay, Ban
Haosaen, Ban Phiengngae, Ban Sobhao, Ban Na-on and Ban Phiengpheuang in Sobbao district,
Houaphan province, Northern Lao PDR. Ninety Lao native weaned pigs aged between 3
and 6 months with body weights ranging 3.0 and 31.0 kg were involved in the study. Using
a randomized complete block design (RCBD) experiment, the pigs were divided into three
treatment groups with average live weights of 9.08 £+ 0.87 kg (Group 1), 11.97 + 1.48 kg
(Group 2, and 9.09 + 0.80 kg (Group 3). Group 1 animals were fed conventional feed arranged
by farmers, the feed comprising a mixture of rice bran and edible household materials. Group
2 were provided with a feed mixture comprising 50% rice bran + 20% ground maize + 30%
Stylo (CIAT 184), while for Group 3 the feed was a mixture of 50% rice bran + 20% dried
cassava root meal + 30% Stylo (CIAT 184). The pigs were fed ad libitum twice daily, in the
morning at 07:00 h and in the evening at 17:00 h. The feeding trial was conducted over a 120-
day period between August and December 2016. The relative economic gain from the different
feeding treatments was assessed in terms of growth performance and live-weight gain relative
to feed costs.
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The results were analyzed using the GLM option in the program of the Statistic
Analysis System (SAS) version 6.12 ANOVA software. There was a significant difference
(P<0.001) in average daily weight gain (ADG) among the treatments, with 75.03 +4.82 g/h/d,
245.92 £ 18.46 g/h/d and 147.56 = 7.16 g/h/d for Group 1, Group 2 and Group 3, respectively,
indicating a superior ADG response of animals in the Group 2 treatment. Although the feed
conversion ratio (FCR) was lower in Group 2 when compared with Group 1, there was no
significant difference between Groups 2 and 3. The mean FCR for Groups 1, 2 and 3 were
9.29+0.63, 5.43+0.25 and 6.15+£0.30 (P < 0.01), respectively. The feed cost per kilogram of
unit live weight gain was 18,500 + 1,250 kip/kg, 8,250 + 380 kip/kg and 9,350 + 450 kip/
kg for Groups 1, 2 and 3, respectively (P < 0.001). Supplementing the local feed (based on
ground maize and dried cassava meal) with Stylo (CIAT 184) significantly reduced the feed
cost per kilogram of unit live weight gain by an average 55%, and 50% for Groups 2 and 3,
respectively, when compared to pigs fed conventional feed in Group 1.

In conclusion, the results of the study indicate that a diet based on a mixture of rice
bran, ground maize or dried cassava meal, with a supplement of Stylo (CIAT 184), can
potentially improve the productivity of pigs raised by smallholder farmers in Northern Laos
(and probably elsewhere in Laos) through improving feed use efficiency.

Keywords: Lao native pig, Stylo (CIAT 184), dried cassava meal, growth performance, FCR,
feed cost per unit live weight gain.

'Provincial Agriculture and Forestry Office, Houaphanh Province
2Sobhao Agricultural Technique Service Center, Houaphanh Province
3Sobbao District Agriculture and Forestry Office, Houaphanh Province
‘National Agriculture and Forestry Research Institute

SUniversity of Queensland, Australia
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Table 1: Live weight and growth response of pigs to diet.

& ﬁuﬁoasg (Treatment Group)

(el (Parameter) | : 5 3 SEM | P-value
VainSudiu (initial live weight, kg) 9.08+0.87 11.97+1.48 9.09+0.80 | 0.64 | >0.05
ﬁﬂu"ﬁng}mﬁﬂg} (final live weight, kg) 18.08+1.24 41.48+3.26 | 26.80°+1.34 | 1.60 | <0.001
ﬁﬂzmmwu (live weight gain, kg) 9.00°+0.58 29.51%2.22 | 17.71°+0.86 | 1.20 | <0.001
sonanauaziRuEiulo (ADG, g/d) 75.03°+4.82 | 245.92£18.46 | 147.56*+7.16 | 10.01 | <0.001
eomﬂgganUJneqmqujnan (FCR) 9.2924+0.63 5.43+0.25 6.15°+0.30 | 0.30 | <0.01
UUE]‘]S‘]UI‘]?JC’]T]‘]UE?UU?U 1N 1.]‘]

ZJ‘Uﬂ?Sf]ZJ;LJ (feed cost, Kip/kg live 18,500*+1,250 | 8,250°+380 9,350°+450 | 670 | <0.001
weight gain)

WD - N = Atapaw;

- num 1: Tmaﬁmqnmu'z']nnvmzaf)aﬂanvansu TogbiSadiugin.

- J'LUUI 2: U’]SODEJ 5‘1(2‘1 50% + ﬂ‘la 20% + L0 30%.

- :n.uzn 3: fienos $ac8a 50% + Hubiu 20% + gxiola 30%.
Remark: kg kilogram, ADG = average daily gain, FCR = feed conversion ratio, g/d = gram per
day, Kip/kg = Kip (Lao currency) per kilogram of unit live weight gain, SEM = standard

error of the mean

- Group 1: fed conventional feed based on rice bran and mixture of household waste.
- Group 2: fed 50% rice bran + 20% maize + 30% Stylo.
- Group 3: fed 50% rice bran + 20% cassava meal + 30% Stylo.
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g 3 o S Y o Fa) A
U l: mnaggzlyﬂ;uucagzgmf)dsyaejzjsaqan?ncanannwoaaat}mown.
Fig. 1: Pig raising in semi-free range environment of a smallhoder farmer

in Houaphanh Province.

s 2: wioaeglunui 1 (lefuewmmudnnstzeggaova Toslsaduemauiin).
Fig. 2: Pigs in Treatment Group 1 (conventional feed based on rice bran and

mixture of household waste).
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R

$U3: uyﬁoaszﬂmjuﬁ 2 (89659 50% + 29800 20% + L0k 30%).
Fig. 3: Pigs in Treatment Group 2 (50% rice bran + 20% maize + 30% Stylo).

SU 4: z@ﬁoaeﬁmﬁwt‘n’ 3 (89189 50% + HuBueadio 20% + axtola 30%).

Fig. 4: Pigs in Treatment Group 3 (50% rice bran + 20% dried cassava + 30% Stylo).
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Table 1. Summary of participatory households, pigs, body weight, ADG, and FCR in treatment Group 1.

ax S oudo Dainedu | Sadingomae | deindiy | Sonanauesdu | Sonawandiy | yuaasauon
sua I? hold fiv (NR) () (Na) @ulo (pu) | sawaudugy | ouagingiu
(Village) | (Household) |y o) | (FW,ke) | (WG,kg) | (ADG, gid) (FCR) (kip/kg)

10.80 22.50 11.70 97.50 8.54 17,077
11.00 19.00 8.00 66.67 11.25 22,500

n. 2J1]U]83
9.80 17.00 7.20 60.00 11.17 22,333
10.00 18.50 8.50 70.83 10.06 20,118
. 5.00 14.00 9.00 75.00 6.33 12,667

. VWAV
9.00 19.00 10.00 83.33 8.40 16,800
- 10.00 17.00 7.00 58.33 11.57 23,143

. JU WY
Swuzae 10.00 19.00 9.00 75.00 9.67 19,333
(Phonexay) 10.50 21.00 10.50 87.50 9.00 18,000
5.80 15.00 9.20 76.67 6.78 13,565
7.00 17.00 10.00 83.33 7.20 14,400
e 4.50 13.50 9.00 75.00 6.00 12,000
' 3.00 8.00 5.00 41.67 6.60 13,200
3.00 8.50 5.50 45.83 6.27 12,545
4.00 11.00 7.00 58.33 6.43 12,857
8.00 16.00 8.00 66.67 9.00 18,000
8.50 14.50 6.00 50.00 11.50 23,000

n. ZyiﬂSU
10.00 26.00 16.00 133.33 6.75 13,500
. 16.00 27.00 11.00 91.67 11.73 23,455

0. Jute

18.00 38.00 20.00 166.67 8.40 16,800
- 5.50 15.00 9.50 79.17 6.47 12,947

U. 92UN99
5.00 12.00 7.00 58.33 7.29 14,571
S0UB 6.00 14.00 8.00 66.67 7.50 15,000
(Haosaen) 5.00 9.00 4.00 33.33 10.50 21,000
4.00 13.00 9.00 75.00 5.67 11,333

n. QUNSU
4.50 15.00 10.50 87.50 5.57 11,143
19.00 31.00 12.00 100.00 12.50 25,000
16.00 23.00 7.00 58.33 16.71 33,429
. 18.00 24.00 6.00 50.00 21.00 42,000

0. I2UIV
15.50 25.00 9.50 79.17 12.79 25,579
fagE (a8 (Mean) 9.08 18.08 9.00 75.03 9.29 18,500
99800719 (SEM) 0.87 1.24 0.58 4.82 0.63 1,250

IW = initial live-weight, FW = final live-weight, WG = live-weight gain, ADG = average daily live-weight
gain, FCR = feed conversion ratio, SEM = standard error of the mean; g/d = gram per day, kg = kilogram,

kip/kg = Kip (Lao currency) feed cost per live weight gain.
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Table 2. Summary of participatory households, pigs, body weight, ADG, and FCR in Group 2.

ax e oudo DatineSudiu | Seingonae | daindiy | Sonanasedu | Sonacand J{}Jj‘l‘ls‘]m‘m
2-?1% (1? hold) (1) () (") Sulo (o) | eamaududy | adasindio
(Village) ouseho (IW, kg) (FW,kg) | (WG, kg) | (ADG, g/d) (FCR) (kip/kg)
. 6.80 28.00 21.20 176.67 4,92 7,485
. IQUNU
26.00 52.00 26.00 216.67 9.00 13,680
8.00 36.00 28.00 233.33 4.71 7,166
6.80 29.00 22.20 185.00 4.84 7,354
Y 4.10 17.50 13.40 111.67 4.84 7,350
U. (K/YWeIV
11.20 38.00 26.80 223.33 5.51 8,371
4JIeg 4.00 21.00 17.00 141.67 4.41 6,706
(Phieng
ngac) 11.00 38.00 27.00 225.00 5.44 8,276
6.00 31.00 25.00 208.33 4.44 6,749
7.50 29.00 21.50 179.17 5.09 7,741
0 6.60 27.00 20.40 170.00 4.94 7,511
. SUNDY
5.40 21.00 15.60 130.00 5.08 7,717
7.00 21.00 14.00 116.67 6.00 9,120
7.20 29.00 21.80 181.67 4,98 7,572
6.50 30.00 23.50 195.83 4.66 7,083
7.50 35.00 27.50 229.17 4.64 7,047
U. U89
28.00 62.00 34.00 283.33 7.94 12,071
30.00 65.00 35.00 291.67 8.14 12,377
o 31.00 59.00 28.00 233.33 9.64 14,657
o). 8989
7.20 38.00 30.80 256.67 4.40 6,692
7.00 40.00 33.00 275.00 4.27 6,495
5 . 6.70 45.00 38.30 319.17 4,05 6,155
SUSID 0. NNV
(Sobhao) 10.20 40.00 29.80 248.33 5.05 7,682
9.80 39.00 29.20 243.33 5.01 7,621
10.00 45.00 35.00 291.67 4.71 7,166
10.00 42.00 32.00 266.67 4.88 7,410
. 02N
20.00 80.00 60.00 500.00 5.00 7,600
22.20 85.00 62.80 523.33 5.12 7,784
- 21.50 79.00 57.50 479.17 5.24 7,970
. @UU
14.00 43,00 29.00 241.67 5.90 8,963
f9&(@u (Mean) 11.97 41.48 29.51 245.92 5.43 8,250
9980079 (SEM) 1.48 3.26 2.22 18.46 0.25 380

IW = initial live-weight, FW = final live-weight, WG = live-weight gain, ADG = average daily live-weight
gain, FCR = feed conversion ratio, SEM = standard error of the mean; g/d = gram per day, kg = kilogram,

kip/kg = Kip (Lao currency) feed cost per live weight gain.
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Table 3. Summary of participatory households, pigs, body weight, ADG, and FCR in Group 3.
4 Sooudio Daginduéu | Dadingonae | Dadindiu | Sonanase @y Somauandy uli.luéﬂmmgn
Bua (I? ot (n2) (n9) (n3) Golo (/L) | sawaudugy | avadindiu
(Village) | (Househo (IW, kg) (FW,kg) | (WG.kg) | (ADG, g/d) (FCR) (kip/kg)
N 12.00 30.00 18.00 150.00 7.00 10,640
. piiy
9.00 28.00 19.00 158.33 5.84 8,880
15.00 26.00 11.00 91.67 11.18 16,996
VIBBY g Qagugs
(Na-on) 12.00 32.00 20.00 166.67 6.60 10,032
10.00 25.00 15.00 125.00 7.00 10,640
0. AJowWsy
14.00 35.00 21.00 175.00 7.00 10,640
13.00 37.00 24.00 200.00 6.25 9,500
12.00 28.00 16.00 133.33 7.50 11,400
. (F9N29
18.00 39.00 21.00 175.00 8.14 12,377
13.00 28.00 15.00 125.00 8.20 12,464
4.00 17.00 13.00 108.33 4.85 7,366
: . 5.50 20.00 14.50 120.83 5.28 8,019
0. 9suMA
3.00 15.00 12.00 100.00 4.50 6,840
4.50 18.00 13.50 112.50 5.00 7,600
4.80 19.00 14.20 118.33 5.03 7,643
0. Kox
5.00 18.00 13.00 108.33 5.31 8,068
4.50 18.00 13.50 112.50 5.00 7,600
ZUJ‘_’]LZTTEf] o o 5.00 18.00 13.00 108.33 5.31 8,068
(Phieng . YWY
pheuang) 5.00 20.00 15.00 125.00 5.00 7,600
5.00 17.00 12.00 100.00 5.50 8,360
7.00 30.00 23.00 191.67 4.83 7,336
5.50 31.00 25.50 212.50 4.29 6,527
v, 990
5.50 30.00 24.50 204.17 4.35 6,607
12.00 35.00 23.00 191.67 6.13 9,318
- 12.00 38.00 26.00 216.67 5.77 8,769
0. Sqweu
8.00 22.00 14.00 116.67 6.43 9,771
9.00 29.00 20.00 166.67 5.70 8,664
0. NOJWSL
19.00 35.00 16.00 133.33 10.13 15,390
o 11.50 32.00 20.50 170.83 6.37 9,676
0. wouio
9.00 34.00 25.00 208.33 5.16 7,843
famtae (Mean) 9.09 26.80 17.71 147.56 6.15 9,350
9980079 (SEM) 0.80 1.34 0.86 7.16 0.30 450

IW = initial live-weight, FW = final live-weight, WG = live-weight gain, ADG = average daily live-weight
gain, FCR = feed conversion ratio, SEM = standard error of the mean; g/d = gram per day, kg = kilogram,

kip/kg = Kip (Lao currency) feed cost per live weight gain.
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