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FOREWORD

The Lao Journal of Agriculture and Forestry is a technical journal which is published to
record and disseminate the results of research in agricultural disciplines within the Lao PDR.
The journal also aims to provide a forum of exchange of ideas between researchers and
policy makers.

It is recognized that improvements in the productivity and production cost reduction of the
agriculture and forestry sectors in the Lao PDR depends on the development and adoption of
improved agricultural technologies relevant to the production environments and policies in
order to increase competitiveness in the context of regional integration, particularly ASEAN
economic community implementation. The development of appropriate technologies needs
to be based on the results of research with specific relevance to the production environments
of the Lao PDR.

As the primary target of research papers is people working in areas of agricultural develop-
ment and policy makers in the Lao PDR, the main text of journal articles is in the Lao lan-
guage, with abstracts in English. Articles submitted for publication are assessed by indepen-
dent referees to ensure their relevance to the Lao PDR, and must conform to the manuscript
guidelines formulated by the editors of the journal.

It is hoped that the Lao Journal of Agriculture and Forestry will become a permanent and
regular publication with interest and benefit to the research, education, extension, and general
public sectors. It is also aimed to achieve and maintain a standard equivalent to that of similar
journals of other countries. Public access to this and other issues of the journal is available
through the website of the National Agriculture and Forestry Research Institute (NAFRI)
within the Lao Ministry of Agriculture and Forestry on website ‘www.nafri.org.la’

Support in meeting the publication costs of the Lao Journal of Agriculture and Forestry is
being provided by different national and international funding agencies. Support for the
publication costs of this issue of the journal has been provided by the Australian Centre for
International Agriculture Research (ACIAR). The assistance of these agencies is gratefully
acknowledged.

It is hoped that the interest and support of agencies and individuals in the government and
non-government will help ensure the long-term sustainability of the Lao Journal of Agricul-
ture and Forestry.
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Increasing pig productivity in smallholder systems through
improving feed and management

Ouanh PHMVISITH', lengkeo XAIVANGMEUANG’,
Somsana AEKHOMPHONE', Chay PHOMPHET?, Siphone BOUNSAVAY-,
Viengsavanh PHIMPHACHANVONGSOD?

Abstract

The Lao governments’ policies on poverty reduction and the elimination of ‘slash-and-
burn’ upland shifting cultivation are aimed at encouraging farmers to adopt more sustainable
agricultural practices that are able to support their economic livelihoods. Livestock production
has an important role in smallholder farming systems in Lao PDR, providing a means
for meeting daily protein intake requirements and for the generation of a cash income for
households. The present animal production systems are based on subsistence methods which
mainly use low nutrient content feeds. Pig production is an important activity of smallholder
upland farm households, with the sale of pigs often accounting for much of the cash income of

poor households. The majority (>80%) of pig production is carried out by smallholder farmers.

The objective of this study was to examine the potential for improving pig productivity
through the adoption of improved feed and management. The on-farm research was conducted
in five villages, Ban Nathaen, Ban Naluang and Ban Bak in Viengxai district, and Ban Puong
and Ban Kan in Samneua district, of Houaphanh province in Northern Lao PDR (at an average
altitude of 925m). One hundred and eleven Lao native weaned pigs aged between 3 and 7
months and with body weights ranging 9.8 and 24kg were used in the study. Using arandomized
complete block design (RCBD) experiment, the pigs were divided into two treatment groups
with average live weight of 15.72 + 0.90kg and 14.52 + 0.70kg for Group 1 and Group 2,
respectively. Group 1 animals were fed conventional feed arranged by farmers, comprising a
mixture of rice bran, maize and edible household materials. Group 2 were provided with a feed
mixture comprising rice bran 50% + ground maize 20% + Stylo (CIAT 184) 30%. The pigs
were fed three times daily ad libitum, in the morning at 07:00, at 12:00 and in the evening at
17:00. The feeding trial was conducted over a 90 day period between August and November
in 2012. The relative economic gain was assessed in terms of growth performance and live-
weight gain relative to feed costs.

Donev - Jyua 2016 3
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The results were analyzed using SPSS version 19.0 software (Chicago, Illinois: SPSS
Inc, USA). There was a significantly difference (P < 0.01) in average daily weight gain
(ADG) and feed conversion ratio (FCR), with an ADG of 110 £ 6.61g/d vs 189 + 6.21g/d, and
FCR was 9.62 + 0.38 vs 6.13 + 0.18 for Group 1 and Group 2, respectively. The replacement
of 30% of local feed ingredients by Stylo (CIAT 184) significantly reduced the feed cost per
unit live weight gain by an average of 55% (19,000 + 762 kip/kg vs 8,500 + 259 kip/kg [P <
0.01]). Other participatory factors such as age and live weight of pig, and location (household,

village, and district) did not have a significant impact on the research outcome.

In conclusion, the diet based on a Stylo 184 supplement has many potential benefits
for household native pig production in the uplands of Northern Lao PDR: (i) Improved
growth rates, shortened feeding period and improved economic returns; (ii) Penning the pigs
allows better management of disease and parasite infection; (iii) Reduced time inputs for feed
preparation allows farmers to engage in other agricultural activities; (iv) Gender equivalence

in the process of collecting Stylo and preparing feed.

Keywords: Lao native pig, Stylo 184, live weight gain, feed conversion ratio, feed cost per

live weight gain.

'Provincial Agriculture and Forestry Office, Houaphanh Province

2Viengxai District Agriculture and Forestry Office, Houaphanh Province

3Samneua District Agriculture and Forestry Office, Houaphanh Province

“Planning and Cooperation Division, National Agriculture and Forestry Research Institute
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2011) Yosdotasmnshida gar 99
ulin; éanéﬁgnjcchwﬁ‘cﬁé’m‘cé (Su:
aausg9w, sEinla Gar  (@osaau
0997 99ni8eudo. aaaashida uay 393
cuvtanauacaanefulugogtassiio
299 893t (auaoU Rlaay 2,000 Hu.

2.5 nﬂnﬁnaﬂzégnmﬂjazﬁﬁ

mw%nmaégnﬁwmﬁﬁ Cou3
waeBunefiogaetots  val2¥apy
SPSS  89tintafieaniBunsfivdnauiio
299 (BU: ewaufioass, 99 (R DN
Sofoasy tar FEnauiinoasy (aoudo,
U9y tar (Jo9).
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Table 1: Number of pigs in each treatment group.

. VOVYY (number of pigs)
uau (village) tDo (district) . ) DU (total)
nu 1 (group 1) 1L 2 (group 2)
vagz (NT) 2J9t8 (VX) 10 9 19
vaudn (B) 2J9t2 (VX) 8 8 16
w209 (NL) 2J9t8 (VX) 15 17 32
5613sz3 (P) 259 (SN) 7 8 15
vaunay (K) ghwlo (SN) 14 15 29
Q2L (Total) 54 57 111

NT = Ban Nathaen, B = Ban Bak, NL = Ban Naluang, P = Ban Poung, K = Ban Kan,

VX = Viengxai, SN = Samneua.
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1. Sutosy

3.1 nwazEUEUI0 €T NIWEIN
UJnmm‘mcﬂnan

gaunaufioassludel Wivoa 8o
OINWAERVEEVTO G somccaﬂUJau
mmﬁmi‘jwan (190299 2) 293@2;10983
a)asméﬂgrjmﬁ 1 (e :juﬁ 2 U e0auuon
na9fuegagareay S98onanauatSuEy
Yogemy wou 110 = 6.61p90/5 wae
189 + 621pwd (P < 0.01) shFunui
1 «ay zjuﬁ 2 0%y (uaEK09 1).
§Qmﬂtuanz}JU8ﬁmﬁNLﬂn§U YousEiay
€LV 9.62 + 0.38 €@ 6.13 = 0.18 (P<0.01)
g)%féwjuz‘n‘ 1 «az ajuz‘n‘ 2 0waddy ($U
L0 2).

3.2 n‘ln‘céancaonzﬁo

nauSuseiotalusamay e
:-Sijycwoﬁmﬁmﬁeg gaua0duyguzgo
Fwaunauuhlzeamay gar Sonanauae
cﬁmﬁu?m2sgw°ﬂzﬁﬁ§u wauiglmaa
msuscmumgmmaonuno 3)‘_’]3’10"13’1‘11]
anJmeUUUanuUsmu Hlneanaucuy
Bnmmaagaﬂamw ﬂﬂnmnmoaeg ‘h)
af]muum mascaeaejuwmeﬂmwmm
mmczuu uamucamnmgnnmngmg 29
pagauSonaogUy 19,000 + 750 Hu/
Alapau «ar 8,500 + 250 Hu/Atapau
(P<0.01) &ﬁiﬁuajuﬁoaegfﬁ 1 v :;wz(ﬁ 2
0AWINTY (O90E299 2).

Oa0Ea99 2: DN cax N Rutiu tn2emwioas)
Table 2: Live weight and growth response of pigs to diet.

ety GROUP 1 GROUP2 | P-VALUE
Davint&udy (INITIAL LIVE WEIGHT, KG) | 15.72+£0.90 | 14.52+0.70 0.30
Javiingonae (FINAL LIVE WEIGHT, KG) 2559+132 | 31.51+1.05 <0.01
Oagiindiyu (LIVE WEIGHT GAIN, KG) 9.87 +0.59 16.99 + 0.56 <0.01
sonmnauaz@uuto (ADG, G/D) 110+ 6.61 189 +6.21 <0.01
79’0mccaa’1&3pmmmﬂn§u (FCR) 9.62+0.38 6.13+0.18 <0.01
s Lt v ooy | 19002750 | 8300229 | <00l

na = ﬁ?agj‘w; kg = kilogram, ADG = average daily gain, FCR = feed conversion ratio,

g/d = gram per day, Kip/kg gain = Kip (Lao currency) per kilogram of unit live weight gain.
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$UILL0Y 1: SuMmjuSonmwI RV T0203WH0992E0099 2 NU
Figure 1: Comparison of average daily weight gain between pigs in two treatment groups.
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WL O :;'lm‘n’ 1: 5Jf]c|;uuaﬂ05qn; ij‘n’ 2: 5J35099‘1mnﬁuz;3.
Remark: group 1: Fed by conventional feed; group 2: Fed by improved feed.

SuUSELOI 2: §umJu§0mm:Uu;a:nUJneﬁm:umLﬂn‘a’naejzlyi'ﬁoasgaammg 2 v
Figure 2: Comparison of feed conversion ratio between pigs in two treatment groups.
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Remark: group 1: Fed by conventional feed; group 2: Fed by improved feed.
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VIII. (9NJ39U291UN¢)

Foaovesuiiog2asou, FawouW, VAN, SonmawIsEudEvin, Sonacandjusamaudusy
Summary of participatory households, pigs, body weight, ADG, and FCR.

Saoudo :ju PHVoU VINIE LY (NR) NIUIE RV Sonacandiy
(household | finaey | @ (10) | (&& | gomae | Dadindiu | ©0lo (/) | emeuidugy
name) (group) | (#pig) | (1w ,(FW) (WG) (ADG [g/d]) (FCR)
N 1 3 15.0 24.0 9.0 100.00 9.75
L. dJuon 2 3 14.0 338 19.8 220.00 5.43
. 1 3 18.0 259 79 87.22 12.57
: 2 4 195 385 19.0 210.56 6.88
Ny 1 2 138 24 8.6 95.56 9.47
u.20 2 2 143 335 192 212.78 5.61
U. weusu 1 2 214 36.0 1457 161.89 8.87
. Buehlw 2 2 168 36.4 19.6 217.78 6.11
V. 8n 1 2 24.0 36.7 12.7 141.11 10.75
. 1 2 231 35.6 125 138.89 10.57
: 2 1 19.8 39.1 193 214.44 6.87
1 4 135 217 8.2 91.11 9.66
. k) 2 5 13.4 33.1 19.7 218.89 531
0. U929 2 3 10.4 274 17.0 188.89 5.00
N 1 7 12.8 236 10.8 120.00 758
oJue 2 7 12.4 296 172 191.11 5.49
Soy 1 2 153 29.8 14.5 161.11 7.00
o. 93t 2 2 15.0 349 19.9 221.11 5.64
1 2 12.8 257 12.9 14333 6.72
0. wonay 2 2 13.1 302 17.1 190.00 570
. oo 1 2 18.2 279 9.7 107.78 10.69
2 1 18.3 359 17.6 195.56 6.93
N 1 2 153 231 78 86.67 11.08
nojwo 2 2 15.7 309 152 168.89 6.90
0. Dowey 1 2 135 24.1 10.6 117.78 7.98
. 1 2 16.2 273 1.1 12333 8.82
. ey 2 3 172 314 142 157.78 7.70
- 1 3 14.6 237 9.1 101.11 9.47
a. 2um 2 3 14.1 283 142 157.78 6.72
0. Suts 2 2 1.1 242 13.1 145.56 6.06
- 1 2 18.1 258 77 85.56 12.83
2 2 179 33.6 157 174.44 738
ol 1 6 10.3 16.9 6.6 73.33 927
9. ey 2 6 10.7 281 174 193.33 5.02
1 3 12.9 19.7 6.8 7556 10.79
o. 3N 2 4 12.0 277 157 174.44 5.69
. Bunen 1 3 9.8 16.3 6.5 7222 9.03
2 3 10.1 2.1 12.0 133.33 6.04
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SUILUOY 3 4w 4: m:uﬁs*')o:us'au283&suﬁénaeuﬁa‘lnﬁownﬁmna:]j@
Figure 3 and 4: Gender equivalence in the process of collecting Stylo and preparing feed.
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Figure 5 and 6: Pigs were raised in pair and body weight measurement method.
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Smallholder fish production in Kaisonphomvihan district,
Savannakhet Province

Souksakhone Phengsekeo’, Somboun Chanrya?, Lumngean Phengsekeo’,

Satheuan Thykeo' and Sitha Khemmalath'

Abstract

Producing fish at Dongnatat, KaisonPhomvihan district, Savannakhet Province is
conducted in Phonesim and Nongkom villages. This project will focus on new fish breeding
techniques to produce fingerlings and through training, demonstrate these approaches with
interested farmers. This new fish breeding technique requires lower capital investment; by
working with farmers we will gauge if this approach fits into their areas. The demonstration
objectives are to develop, enhance and expand the species of aquatic animals.

The production, expansion and demonstration is based in a special area that is close to
Savannakhet University, a higher education institution in the central part of Laos. Savannakhet
University aims to develop natural resources together with human resources development for
strength and efficiency conducting scientific research. Expanding and supporting the approach
will be conducted in this term of the project in the local area. Three species of fish will be used,
(pa ket Leap, pa huoa yai, pa pak). We will use 100 kg of fish (male and female) in two stages
using 18 tanks (at the rate of 3 males and 3 females for the artificial breeding in one tank, and
3 females per 6 males in the other tank). When the fish are 5 days old we release and nourish
in the tank until they are 30 days old between (February to July 2013).

This trial research and demonstration is operated in 4 periods; first, contact with
administrative authority and agriculture staff in the sector of livestock and fishery whom are
joining the activities. Next, the area which is already surveyed will be selected to be conducting
as well as selecting the equipment, and also preparing fish, breeding tanks, cases, water and
prepare for taking care of fish. At the same time, we also interview some farmers concerning
their techniques that will be used in the trial and demonstration in their own areas. In the real
experiment, 9 tanks and 9 cement basins are used with 1 year old fish. Finished food no 9911 is
mixed with natural food. Fish are feed 3 times per day, (in the morning, afternoon and evening)
during 5 months of demonstrating.
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In conclusion the result of fish production growth rate weight R 7.03 g/bodies. and
average length R, 5.81 cm/bodies for breeding artificial average weight 6.46 g/bodies average
length 5.27 cm/bodies. after that 3 day fry survival in artificial survival R, 55.92% and semi
artificial breeding R, 52.44% so fry fish survival 30 day in R 31.9% and R, 30.1%. The results
were analyzed using SAS program (2010) the highest survival rate was found at fry fish 3 day
of R, complete and however, there is significant difference in survival and growth at three fish
species p<0.05.

Keywords: fish  production, Smallholder artificial breeding, The silver carp
(Hypophthalmichthys molitrix), The Silver Barb (Barbus choloensis) and bighead carp
(Hypophthalmichthys nobilis).

!Savannakhet University
Livestock Resources Research center
Provincial Agriculture and Forestry office Savannakhet
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Figure 2: Location of case
study: Nongkom village,
Dongnatat district.
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Figure 1: Location of case
study: Phonesim village,
Dongnatat district.
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Figure 3 and 4: Hatchery and materials preparation.
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Figure 5 and 6: Preparation of male and female fish for breeding usage.
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Figure 7 and 8: Hormal injection for artificial and semi-artificial breeding.
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Figure 9 and 10: Survivals rates of small fish after three days.
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Table 1: Stocking of fish eggs silver carp, silver barb and bighead carp.
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Table 2: The larvae of fish silver carp, silver barb and bighead carp.
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Table 3: Survivals rate of small fish after 3 days.
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Table 4: Survivals rate of small fish after 3 weeks.
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Table 5: Growth rates of small fish after 30 days.
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Experimental Plantation of Mampat (Cratoxylum sp.) in
Open and Shaded Growing Environments in Forest Science
Research Centre, Naxaythong District, Vientiane Capital

Singkone XAYALATH', Bounpasakxay KHAMPHOUMY', Kenichiro KIMURA? and
Reiji YONEDA?

Abstract

Reflecting the increasing population and high demand for fuel wood and charcoal in
domestic and international markets, forests in the Lao PDR which are being used as a source
for fuel wood are being degraded by land use changes. It is recognized that appropriate and
sustainable forest management systems for the supply of fuel wood and charcoal need to be
developed in the Lao PDR. In a study to examine appropriate plantation and management of
Mampat (Mai Tiew) for charcoal production, a comparative study was made of Mampat growth
performance in open and shaded growing environments. The open environment was based on
the prior cutting of pioneer tree species in the location where the Mampat was planted, while
the shaded environment was based on allowing the pioneer tree species to grow naturally in
the area planted to Mampat. The study was undertaken in Forest Science Centre, Naxaythong
district, Vientiane Capital, Lao PDR. Data collected included Mampat tree mortality, seedling
height and stem diameter. Canopy openness above the Mampat tree seedlings was monitored
by taking photographs using a digital camera (Nikon Coolpix 4500) with a fish-eyes lens
(Nikon FC-E9). The data was analysed by ‘Gap Analyzer’

The planting of the Mampat tree seeding took place in June 2013. Individual plots
were 2m x 2m and the total number of Mampat trees involved in the study was 484. Data on
plant mortality was collected one month after planting. Growth data was collected every three
months until September 2014 (and will be continued until 2018).
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One year after planting, mean canopy openness in the open canopy site was 59.4%
(ranging from 55.9 to 61.5%), while in the shaded site it averaged 30.3% (ranging from 28.5
to 32.6%), about half that of the open site. Seedling survival rate six months after planting in
the open site was slightly higher (94%) than that in the shaded site (90%). Average seedling
height in the open site was almost double that in the shaded plot (averaging 200cm and 80cm,
respectively). The growth of seedlings in both the open and shaded environments was much
greater in the wet-season than the dry-season. Stem diameter reflected seedling growth, with
plants in the open site having a much higher diameter than plants in the shaded site (with
average diameters one year after planting of 20 mm and 8 mm, respectively). In summary, the
results of the study indicate that Mampat trees (Cratoxylum sp.) perform best in a non-shaded
growing environment.

Keywords: Fuel wood, Cratoxylum sp. canopy openness, and canopy (under shade) shaded.

"Forestry Science Research Centre, National Agriculture and Forestry Research Institute, Lao PDR
2Japan International Research Center for Agricultural Sciences
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Selection of frog species

Bounsong Vongvichith, Phonenaphet Chanthasone and Phoutsamone Phommachan
Abstract

Frogs are a potential source of secondary income for smallholder agriculturalists in Lao
PDR. This study was aimed at the selection of frog species that can be adapted to being raised
in tanks, are fast growing, are tolerance to diseases and which have high survival rates. Four
frog species were evaluated, these being T1 frog from Thailand, T2 frog from LARReC, T3
frog from private farm and T4 frog from natural. The evaluation was done over a three month
period in 2008 at the Living Aquatic Resources Research Center (LARReC) in Vientiane
Capital.

The results from study indicated that species frog from natural (T4) was not able to
adapt to the growing conditions in tanks, exhibiting 100% mortality within 21 days. Species
frog from Thailand (T1) was superior to the other three species, with an average weight of 134
g and survival rate 73% higher than for T2 (116g) and 69.5% higher than T3 (109.88g) and
64% at the end of the 90 day test period. In terms of average length, there was no significant
difference between the three frog species their average length ranging between 10.61 to 10.94

cm.

The average daily weight grain among the three species (T1) having a significantly
higher daily growth rate of 1.35g, compared to frog private farm (T3) with daily growth rate
of 1.08g. There was no significant difference in the daily growth rate between T2 (1.17g)
and T3 (1.08g). In relation to feed conversion ratio frog from Thailand (T1) had the lowest
FCR 1.99, so significant difference when compared to (T3) 2.74 but there was no significant
difference between frog LARReC (T2) (2.28).

Keyword: Frog culture.

Living Aquatic Resources Research Center (LARReC), Vientiane, Lao PDR
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Figure 1: body length growth.
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Table 3: Result of statistical analysis of growth performance of frog using SAS software.

§£mmmesc5ucﬁuim gﬂﬁoaegzﬁiéﬁoaaﬂiﬁﬁu‘caw 90 5
299Nu/Data on growth Treatment use for frog culture duration 90 days P-value
performance of frog T1 T2 T3

209290508 (Cm) 3.88 3.75 3.83 0.659
Initial length (Cm) +(0.30) +(0.09) +(0.08)
2098995098 (Cm) 10.73 10.61 10.94 0.747
Final length (Cm) + (0.45) +(0.40) + (0.86)
209892(HUSY (Cm) 6.85 6.85 7.11 0.827
Length gain (Cm) +(0.75) +(0.42) +(0.78)
tavineEudu (g) 11.50 10.92 11.51 0.594
Initial weight (g) +(0.91) +(0.93) + (0.90)
dadingonae (g) 133.58° 116.83" 109.08" 0.019
Final weight (g) +(14.92) + (5.55) + (6.82)
naudule (pau/dto) 1.35¢ 1.17% 1.08" 0.0245
Average daily gain +(0.16) +(0.06) +(0.08)
Lavineiusy (g) 122.01° 105.91 % 97.57" 0.024
Weight gain (g) +(15.21) +(5.85) +(7.37)
JeBuDavindioSu (%) 1,061.13 976.13 854.09 0.148
Percent weight gain + (166.99) +(111.13) +(120.75)
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Table 4: Feed conversion ratio and survival rate of frog.
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Figure 3: Comparing feed conversion ratio.
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Figure 4: comparing survival rate.
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Gender roles in the upland rice farming systems
An exploratory study of Viengkham District, Luang
Prabang Lao PDR

Vilapone KANYASONE', Loui VANNAMAHAXAY? and Soulaseng
BOUNVILAYSONE?

Abstract

Producing agriculture on high mountains in Northern part of Laos was mainly
depending on the climate changes in nature. The unit of producing for famers was not enough
in days working, therefor the products result of rice year around did not get what they expected
so, some of the families did not have enough rice to serve the people in the families for four
months. This raised the percentage high up to 80%. This research was to study about the role
of both male-female and the youth who was skillful in using his/her own technical in planting
crops in a group of Navaen and Nanoy Villages, ViengKham District Luangprabang Province.
Those villages will be represented objective villages for planting crops on high mountains area.
There are natural rivers which are suitable in using for agriculture system. This research was
to study and interview 45 represent farmers who had been specific chosen as the rice farmer
planting to gain general information from those places. On the other hand, this research used
another 220 families to survey to get more information about the role how those males-females
and youth they planted rice in order to take charge of working in between both sex. From the
studied have found that there were 353 families in three villages consist of 11,957 people,
females were 6,948 people. That population was mainly raised rice, animals and planted other
crops for their export goods. Most of the farmers were consume rice for the whole family.
From the survey found that the role of males — females and the youth average about 70,7%,
60,7% were females who usually work on the fields such as clear fields, preparing crops,
planting rice, taking care of crops, harvesting and so on and average about 29,3% was the
youth working on fields. In low rice field season took 120-130 days before they harvested, but
for plot took 150-160 days. That was the total days which farmers worked on both fields.

Keywords: Gender roles, upland rice, women farmers. Labour.

'Faculty of Agriculture and Forestry Resource
2Souphanouvong University, Luang Prabang, Lao PDR
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II1. (9NEJAWZVNY

090299 1: F902VasUH, asuaatiokny, Jsganow, wad.
Table 1: Total household and sample selected.

Uau (villages)
Q99N9U (details) VIOV (Jo9tue vaLee (Q?(i;)
(Navene) (Moungmouy) (Nanoy)
9UOUAOSUED (hhs) 71 204 78 353
noudofoesag (sample hhs) 50 120 50 220
9UDVYEZ2N2U (total pop) 3,408 5,117 3,432 11,957
&9 (female) 209 517 222 6.948
nanEang 2: asudioBoay uax Sudda.
Table 2: Ethnic group of sample households.
vaw (villages)
B3 (cthnic) VIOV (Uo9tue LT (f;ft:l)
(Navene) (Moungmouy) (Nanoy)
AuY (khamu) 48 98 50 196
D9 (mong) 0 02 0 02
29034 (laolum) 02 20 0 2
20U (Total) 50 120 50 220

66

January - June 2016



P = oo ! > v
DINET I eIUED D NE&INT e UﬂfJJ, JeUJY). 34

aaozaag 3: nusulgduluasudio cDo30j961, 2014.

Table 3: Land distribution in households interviewed, ViengKham District, 2014.

L9 (villages)
Jewody (land) VIOV (Jogtue LIuoY
(Navene) (Moungmouy) (Nanoy)
Fqvouduluvasudo (so) 3 3 3
total land area per household (ha)
Bueedodiolunsudio (s0) . | :
annual crop area per household (ha)
E’méﬂa’o“ﬁwaauéﬁa (s0) 03 0.5 03
animal area per household (ha) ' ' '
Suungagluasudo (s)
3 .02 .02 .02
homestead area per household (ha) 0.0 0.0 0.0

00299 4: a0 KENOPEeIZIRNEENeUOasiunuYndio day % (Iwovasudiogronsd

new = 220), tiag0j9é, 2014.

Table 4: Percentages of farmers (number of farmers = 220) who adoptdifferent cropping patterns,

ViengKham District, 2014.

U (villages)

AxdunaueE0do : = 20U
Cropping pattern vIKou (Jegtue UIU9Y (Total)
(Navene) (Moungmouy) (Nanoy)
Jnilogeygelo Double crop 22 49 20 91 (41.36)
(59-(2a Rice-Rice (15) (10) (15)
(29-893 Rice-Corn (85) (90) (85)
gnmuasﬁo Triple crop 25 70 30 125 (56.82%)
(89-893-jo Rice-Corn-Bean (05) (05) (02)
Lgﬂ—%‘ﬁg—ﬂﬂ Rice-Corn-sesame (95) (95) (98)
o e e 0 o 0o aasm
20U (Total) 220 (100%)
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00ER9Y 5: UJumJumnﬁﬁTéasggwasm:')ﬂjﬁf)-aqa.
Table 5: (Distribution of male (M) and female (F) laborers in all activities in different cropping
patterns (person-days/ha), Viengkham, 2014.

(Ba-g98 (59-g93-mnga (89-395-Ho
U{J‘]OJ:’] Rice-Corn Rice-Corn-Sesame Rice-Corn-Bean
Activity 298 89 299 g9 g9¢ g9
M Y M Y M %
T euouy 21 02 32 1.0 23 0.1
Preparing seed
o 224 12,6 26.1 12.8 285 13.1
Preparing land
gn 22 0.1 3.2 11 33 12
Sowing
QEREUQ 25.5 9.4 273 10.0 264 11.5
Weeding
Toey 2.0 0.0 2.0 0.0 2.0 0.0
Fertilizing
fnF0eugty 2.0 0.0 2.0 0.0 2.0 0.0
Spraying
hor)jo 26.0 112 293 12.4 312 12.6
Harvesting
27 115 51 18.3 52 18.3 6.0
Hauling
QY 42 2.0 45 23 46 23
Drying
WU 97.9 40.6 115.9 44.8 118.6 46.8
Total
gl 707 293 72.1 279 717 283
Percent
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Assessment of the potential of direct seeding relative
to traditional transplanting of rainfed lowland rice
in Lao PDR

Sysavanh VORLASAN', Vanthong PHENGVICHIT?, Sipaseut’,
Khammone THIRAVONG' and John M.SHILLER?

Abstract

In many areas of rainfed lowland rice cultivation in Lao PDR, labour availability and
labour cost are becoming increasing constraints to traditional rice cultivation practices based
on transplanted rice crops. In addition, in the rainfed lowland environment, rainfall variability
can also be a constraint to crop establishment following transplanting. This study undertook
an on-farm, farmer participatory evaluation of the potential of direct seeders as an alternative
to transplanting in the rainfed lowland environment. The study was undertaken in the 2013
wet-season in Savannakhet province in the lower Central Region of Lao PDR.

Using a split plot design in RCBD, the assessment of the direct seeding relative to
transplanted crops was made under three fertilizer regimes: (T1) Application of recommended
basal fertilizer (200kg/ha NPK) at the time of seeding and transplanting; (T2) Post-germination
application of basal fertilizer in direct seeding and one week after transplanting; (T3) No
fertilizer application. A total of nine farmers (three blocks of 3 farmers) in Phinneua village
in Outhoumphone district of Savannakhet province were involved in the assessment of the
potential of the direct seeders which were imported from neighboring Thailand.

Average yield in the direct seeded crops in all the three fertilizer treatments were
always at least equal to (and sometimes slightly higher) than for transplanted rice (an average
of 4.70t/ha for fertilized direct seeded rice, compared to 4.56t/ha for fertilized transplanted
rice. Slightly higher yields were obtained from the direct seeding treatment when the fertilizer
was applied at sowing relative to post-germination application (4.42t/ha), compared to
a average yield of 4.38 t/ha for the fertilized transplanted crop. The unfertilized treatment
with direct seeding and transplanted crops gave yields of 2.40t/ha and 2.30t/ha respectively,
approximately 50% of the yields obtained from the fertilized treatments.
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The economic efficiency of the direct seeded crops in combination with fertilizer was
much higher than from the transplanted crops (with fertilizer), with an average gross return from
the direct seeded crop of 7,680,000 kip/ha for the direct seeded crop, compared 7,488,000 kip/
ha for the transplanted crops. In terms of net return after land preparation, labour and fertilizer
inputs, the net return averaged 1,243,333 kip/ha (28,870 kip/work day) for the direct seeding
plus fertilizer treatment, compared to -368,667 kip/ha (-4,051 kip/work day) for transplanted
plus fertilizer treatment. In terms of both yield potential and economic returns, direct seeding
offers a more attractive option for farmers in the rainfed lowland cropping environment than

transplanted rice, particularly in areas with rainfall uncertainty at the start of the wet-season.

Key words: Direct seeding, Dry seeding, Transplanting, Fertilizer

"Provincial Agriculture and Forestry Office, Savannakhet Province, Lao PDR.
INational Agriculture and Forestry Research Institute, Vientiane, Lao PDR
3School of Agriculture and Food Sciences, University of Queensland, Brisbane, Australia
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Irrigation Fee for Irrigated Rice in Khammouan and
Savannaket Province

Bounthanom Bouahom

Abstract

The Ministry of Agriculture and Forestry policy is encourage farmers to produce more
rice, increase rice yields through measures such as improved rice production technology and
increase cultivation area by improving the efficiency of irrigation system. In areas with good
irrigation system farmers were able to cultivate two cropping seasons of rice in a year. Existing
irrigation facilities need to be improved while at the same time considering prioritization of
the areas that need to be provided with needed water supply especially during the dry season
cropping as water availability is a major constraint to develop dry season agriculture.

In the current situation, the irrigated rice areas are decreased with include several
factors behind such as labour migration, high cost of investment, irrigation facilities, high cost
for electricity and irrigation, etc. The irrigation fee charging more for the cost of maintenance
and administration and putting any left over to the water user group fund. Therefore, the
farmers could not do because it would increase the water fee and farmers already spent lot
of money on fuel for land preparation and fertilizers to grow rice in dry season. It will make

collecting the irrigation fee difficult because farmers won’t pay higher irrigation fee.

Two site studies of Phoumarkneng relocation village, Khounkham district of
Khammouan and Bark village, Champhone district of Savannaket province were identified
as the main rice cultivation areas of Laos. We are adopting a participatory research approach.
The research uses both quantitative and quantity approach. The research used semi-structured
interviews and discussion with the key informants from both provincial and district authorities,
organize focus group discussion, using the questionnaire interview and field observation.
The research used the random and stratifies sampling to random sample of 30 households in
each village (interview mixed farmers who still continue and not continue for irrigated rice

cultivation) with total 60 samples.
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The study found that number of irrigated rice farmers is decrease every year. 53% of
households leave their irrigated rice with an average size 0,4-2,5ha of paddy per household.
Farmers have been discouraged from planting rice by the low price of the commodity but high
cost of inputs especially for the high irrigation fee. Sometimes, the irrigation channel was
broken with old water pumping is cause high electricity fee while irrigated rice is cost less
inputs as it depends on the rainfall. Irrigated rice cultivation is very much depends on the water
supply from irrigation if water insufficient or late supply is impact to the rice seed damage.
Therefore, farmers consider irrigated rice is not the option for improve livelihood. Instead of
rice, farmers are using the paddy areas to grow vegetables and other cash crop to sell because
farmers could get more benefit and they consider cash crop cultivation is low input cost and

market access is important issue.

However, it is not only price of irrigation fee influence farmers’ decision to grow rice
or non-rice crops, but farmers think of other factors such as rice production in previous wet
season, sustainable rice marketing and their labour force. In fact, farmers have capacity to
pay for irrigation fee in 500,000 Kip per ha with reasonable price if water supply sufficiency,
irrigation pump with good condition and good irrigation system management. In overall, the
farmers pay for irrigation fee is another part of agriculture inputs which is not consider as a

high part of inputs.

Key words: [rrigation fee and irrigated rice
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Nutrition improvement of Tilapia (Orochromis niloticus)
in the Uplands of Northern Lao PDR

Aloun KHOUNTHONGBANG"*, Pany SULYAMAT? and Onchan KEOVONGSA?

Abstract

Fish culture by smallholder farmers in rural areas of Lao PDR is largely based on
traditional practices which often do not take account of technologies for improving the quality
of fish feed and therefore optimizing production potential. This is particularly the case in the
upland environment where fish are mainly produced for household consumption, and where
inputs are restricted by the limited financial resources of farmers. This study was focused
on an examination of the potential impact on comparative feed sources for the production
of tilapia fish (Orochromis niloticus) in the upland environment. The study was conducted
in three villages (Hathuay Village, Napho Village and Nongfadate Village) in Pak-Xuang
District of Luang Prabang Province in Northern Lao PDR, over a six month period, between
August 2014 and January 2015. The objective of the study was to compare the economics
and productivity of the use of locally available resources (including chicken manure) with
alternative commercially available inputs. The experiment was designed using the T-test, with
2 treatments and replication. The treatments were: T1 - no fertilizer and no supplementary
feed (the traditional method); and T2 - dry chicken manure, green manure, urea fertilizer
and rice bran at a rate of 3% of body weight per day. Individual ponds with a capacity of
approximately 112m? were used for each treatment. The fish stocking rate was 3 fish/m? and the
total number of fish involved in the study was 3,360. A total of 8 farm households participated
in the study.

The results from the research clearly indicated that Treatment 2 (T2) was far superior
to Treatment 1 (T1) in terms of all parameters measured (average fish body weight, average
fish length, total fish yield, fish survival rate and economic return). Final average body weight
from T2 was 102.3g compared to 64.5g for T1; average body length for T2 was 17.7cm,
compared to 15.6cm for T1; total yield for T2 averaged 35.2kg compared to 19.2kg for T1;
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fish survival in treatment T2 was also higher (90.1%) than for T1 (72.0%). The higher overall
productivity of T2 was also reflected in a higher net return of 195,500 kip (US$24.4) per pond,
compared to an average net loss on inputs costs of 75,000 kip (US$9.4) per pond for treatment
T1. All the parameters measured were statistically significantly different. In conclusion, it
is recommended that upland farming households in the general area of the study use locally

available feed for the culture of tilapia for their household consumption needs.

Key words: chicken manure, green manure, urea fertilizer, tilapia.

'Living Aquatic Resource Research Center
Naluang Fishery Station, Luang prabang Province
3 Agriculture and Forestry Pak-Xuang district, Luang prabang Province

Donev - Jyua 2016 101



The Lao Journal of Agriculture and Forestry, No. 34

1. Dov

JauamaufisasughSuduaas
Saunloua Husamaunansy zﬁﬁmm
Imam wsazgunummmmanawao
Sue). aoauneNaUNaesy  enaud
Twn‘coyﬂgwﬁwaagwawmonw iJudu
mﬂz‘ﬁﬁsg‘t55U§Oﬁw§nmﬂeﬁuaﬁ§)wﬁ§m
fion: “Udabualunadda” Bgduanda
Hitouanfivuaduuauluciensy woden
momm‘féﬁiugnw?’ﬁwﬁ‘ia. Lﬁuzﬁé%n
AUKa009 2aUIdWONNI0SY B9y
gamauflgdStun  delmsagnasney
6S9 %Lé’mﬁuimﬁuguﬁu souloe L9
FnSuFonagy Bu: gnuy, 5190, Su
0099, Sutlo xar Sutn Wudu conau
weSosuSowons Saveacwy was SHu
mﬂmasgmnaﬁ msg‘maogznwmagmw
90090 E0tndsuEoahwont mua
?wn‘mgﬂgwﬁw tar Daanafin diiee
Tmaummmﬂnaau?ms RERUIL IR
Ywnto. Uﬂtﬁwgowﬂmugmgwogmw 29
U‘]OI-SJf)\EajI‘]EJ 5593535’11@3 Suyadan
aafin  Aufotusauansuafudenauio
NI0SUFMNU ﬁéﬂtﬁ'ﬂﬁumoguﬁognj
zﬁﬁ@néﬂmgsﬂmw tar DSoga0fdu
fiotUuougy
MAWNIOSU szwavaoanduyd  «ae
mngasaaﬁamansn ZIIIEIJ?J’II‘]f]\CJ’W‘]J’]C']a
0. U wumuapzh Yodnaugzmeng
mamﬂgssﬂmmeoawwag \Eugiau:uv
Jo LLE’]T]‘]iJE)JﬂU‘) 299g90ondnou luieo
suveda wanwie Lnﬁwﬁgﬁnﬂwéjjccuu
NAPL290 amu% (1Y BﬁnﬂwaSJgUﬂ
H904aFo  naudalzgofosannay

o d. o
(e duiasvauauen

anaowﬂyTuaacssw pafalzgalunay
J9u9 yguzmsa aﬂmﬂnmmm?a%mw
RJ9U aawmscwwuwpcmsq Eolwso
nanIuRs0n9Y (ar SudeSodaftone.
geiiy, Lz‘fljacijumuijuz;fjamasﬁom 299
saoneSney lueowanwie Hi05GuHu
Tumuasﬂmwumpm mau‘toua?wn
lunsudowonty  wonzawecan 390
amuan%%nmmummmwm‘fijnaen
H5lunegfu m?étﬁusﬂmw"(nmuéﬁ
Ja Lw%muaﬁgu-ﬂzﬁi}ﬁmn?éc@ &
ganauartoBugESoda Jruau 1-5 nal
so/d ﬁﬂﬁmw‘iézjmaﬁ qeEolndues
Sodadiuduu 10-30 na/se/d war 99
ﬁmu?ézﬁ]ymﬁs‘ouﬁuguﬁo Buesednay
Woduiy 15-30 nalso/d (Schroeder.
1978) S£L0909 nﬂlff&l)t’;lll Y g]s 208
WuBueeSodagagdacau.

I1. 9Uenou uax SMnav

gUansufﬁﬁﬂTéTnmmﬁoasgcm1J
ﬁﬂ?éﬁogzﬁmmﬂsgﬁn fisaoneSnsuga
LI0naSt09ae Su: C;JIJQSIL ZJQEJLSEJ
gRr guaivyadu ngmugua:?ﬂﬁoasg
WH ‘Eo@omdgmuo eJUﬂwm?zu v

M0soy  gar  vaumeYWaKon (e
JINKGY  K209P0JWEUIY.  LOYLOS0
(denasudiogronedney  giiloegda

tar DnoauwdulalunaudBasounauiio
299. NIWNOISY ELJJUYé§UELUUUJUUiJU
T-test, Jenoul 2 %3%0&8*3 (ay LoaL
Sofionsy woud 5 59 YouBansudo
aﬁonvanemﬁwaﬂ & miJangUﬂzﬂTé)
&Jiuaen maﬂonvansmmau‘vmuom (¢t
nﬂuaJ3UﬂTaan2fn, QJM2J9, gJye.chssJ

102

January - June 2016



P = oo ! > v
DINET I eIUED D NE&INT e UﬂfJJ, JeUJY). 34

war lmeawmausa 3% =299D0sinYo/D
naufioasgiolgtaszoa 6 Bou &
SounSudi 14 Soma T 2015 maSudH 14
D9nsw 2016.

2.1 Sunsulunauiiossy

2.1.1 mnnamumsydm 2EUI L UIVDU
Younauaruasbageneg AaR0Sosy
z‘ﬁocﬁggzﬁéﬂwwag (¥ 99U2990199997)
Tuﬁzm“oc{ﬁeiﬂzﬁcﬁwdeugéew‘éogaagm,
Tég‘uaﬂoémgs gz Juaoaudunou
oag2egaluguegda wdoma 200kg/ha
(FAO, 2001). vanzueyloamg Jeto 5 5

S o

FgussdniBatulumey Ugto 3 5 G909
(BJuUe8R9R]9.

2.1.2 mn‘ts')c;lnaen €T z;lggr,ss: Youfio
Yo BlglunauRusanau eoguaduay
AUSWILIWIN LWINSVTO URE W9
msaau%)’o caowomcmcﬁsymuuauwsg
(ar BUILSY cnwmmmﬂweyj o,
anegaﬁm 'ajgaanmﬂmuaﬂmﬂnm
pegandgnaafiosusred  S99adiuney
umn?agwasn (% qgag\EULﬁnmﬂoeﬂ
maulnfudadadiodagrmaoussdaiiy
musgmﬂé?ummgjmgsﬂmw Tunauae
Suduln Soveruounaugares9iSy
LEJ:UTaeﬂzm:usau0U0‘(U293ccwf]mswgm
Younmeula tar Hoosuseguus caﬁ]
Qnasnm?a?nagn cuuDalestnam, Qn
2Jo @8982) taw l;lEJ%JLSSJ.

- -
5".\. . iimk, o
§ - L

‘I’ .ll1

.I .\' g
N L.ﬁ_

suLEO 1: m:unanJuvuegUﬂémﬁumnﬁiaaef).

Figure 1. Pond preparation for experiment.
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Figure 2. Tilapia seed and size of fish.
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Table 1: Final average body weight, body length, body weight gain and body length increase of

fish.
%fﬁmae-j Treatments
T1 T2
ﬁﬂvﬁnaacéycﬁegwg}omuﬁosg (2 64.5416.3 102.3428.7
Final average body weight (g) . ' ' .
aagmocﬁsi‘%n@omnﬁoaeg (cm) 15.6:1.4 17.742.2
Final average body length (cm) o -
v o & & '
Indiniivgulossziay (g) 57416.6 94.5+29.2
Average body weight gain (g) ' . .
& & !
209892 (WUSVTOYFE(RY (cm) ] 1417 10+2.0
Average body length gain (cm) o .
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Figure 3: Monthly weight gain of fish in response to treatments.
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Table 2: Survival rate and yield of fish.

Sofoasy S009980098299U9 Buezloda

Treatment Survival rate (%) Yield (kg)
T1 72.0+11.4 192+2.2
T2 90.1+2.4 352+9.9

SUALLOI 4: BuoeSoUantasnnavfioass .
Figure 4: Yield of fish at the end of experiment.
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Saluenardeu thwﬁnﬂndJULch)%'JTn
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009U (WUIEFU
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f.JiJ?t:ﬂ, tJugjo, Jugisy (as NIWRJIU

A @ o S o
090299 3: mnmnﬂgﬁ‘lnasjagmoasj.
Table 3: Total fixed costs of two treatments.

czuuﬁ?éc;lu tasee 6 (Gou cﬁsgug}o
naufioasy Suoa SEufiunaveedoasy
HoBo wonard9hoasguuu 555,500 Hu
KT 662,200 Ny 0WGY. (90299 6)
gauaotensendudufiviucddiagiu
430,500 fiY €E 622,200 Hv (O0E99 4
€aE 5) mumuagm?naomumoaagnwnu
aathaFiu 62,500 AuhaFiu.

3.5 29aSuigwo

R8SVTYDO zuwéjjgﬁnéﬂééw
c'mfjjssa:nu;a”)a W&9Hoasy T1 lunay
5J3Uﬂi}°lédwa8ﬂ %ﬁé%‘ﬁoqgé’mﬁu
75,500 Fv gar F9N0 T2 nﬂijzoJﬂd‘]Gf%
tJiJa‘m t’JiJ?JO [($aE UEJEJ[;SEJ a6
OJf] 195,300 v (90299 7).

L Q9619 8‘]83?23‘]1”8 ajy_)ym&]n./ﬂ S0 Hudy
O | FNOR89 | v/vy AV (Fo) Period Fixed capital Crons/ (Fv)
No Treatment | Unit | Amount C months Consumption rop .
osts A year Total (kip)
used/year costs Kip/year
1 T1 pond 1 1,000,000 8 100,000 2 62,500
2 T2 pond 1 1,000,000 8 100,000 2 62,500
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0099 4: gl]l?ll]@llaJljgjﬁQaSj T1.
Table 4: Total costs in treatment T1.

/0 Q98190 Ttems fiowwos | dawou | =09 (Fv) WG (fv)
No Unit Amount | Unit Cost (kip) | Total Cost (kip)
1| wwofiugnua Tilapia seed {3 336 200 67,200
2 | &ac29 Rice bran Ala Kg 78 1,000 78,000
3 | @qus999u 1 8 Labor 20Y 19 hours 94 3,750 352,500
22U Total -430,500

WL 0; 1 au* 20 uatl/D* 30 U* 6 (O

NB: 1 person* 20 minutes/day* 30 days* 6 months

* Us99Wa8UaD Family labor
- 30,000 Fi/iJ 30,000 kip/day
-15H=8 ZOTUj (comcan]nﬂnnsm) 1 day = 8 hours (Time normal work)

-1 80tw9g = 3,750 Hv 1 hours = 3,750 kip

09099 5: gnz?mvyngn%gﬁoaeg T2.
Table 5: Total variable costs in T2.

/0 QWNIW Fowwow | dauou | a9 (Fu) Wiy (Fv)
No Items Unit Amount | Unit cost (kip) | Total Cost (kip)

1| wuadlugnya Tilapia Seed 0 336 200 67,200

2 | $a2 Rice bran Ke 54 1,000 54,000

3 | ¢uBtri Chicken manure Kg 43 1,000 45,000

4 gneﬂa Lime Kg 28 1,000 28,000

5 | Yogiae Urea Kg 0,6 5,000 3,000

6 C;JUQJO Green manure Kg 70 500 35,000

7 | ©9%89990 1 & Family labor 1 | Bo%ue 104 3,750 390,000

29U Total 622,200

waemo: 1 au* 35 uag/i* 30 U* 6 tOou

NB: 1 person* 35 minutes/day* 30days* 6 months

* £s999Uaguao Family labor
- 30,000 Fiv/L 30,000 kip/day
-15=8 20?1)3 ((OR‘]CSOOJI]BI]I]BC’]) 1 day = 8 hours (Time normal work)

-1 80w = 3,750 A 1 hours = 3,750 kip
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090199 6: ms'-vwﬁjzm“nasjm:uﬁgz‘?’m‘lnmn;;pmasjasm;w.
Table 6: Total Cash outlay in two treatments.

/0 S9foasy RKudeh (Fv) Huwuoyy (Fu) | HuFuToiigdo Fv)
No Treatment Total fixed costs (kip) | Variable costs (kip) Total Costs (kip)
1 T1 62,500 430,500 555,500
2 T2 62,500 622,200 684,700
na0Ea99 7: aeSusmnauzasdacnasEgnoass.
Table 7: Cash income in two treatments.
oy aaetofiglo | GufiuBugo aa0%0 (o)
3 o o o K89 (N I/NY o o
F0aD) | WuaEAaU | o ( f fish ) (10) MO ()|, GPond
Treatment | Yield (kg) ake Ok' S Total revenue Total Cash (kip)
(kg/kip) (kip) outlay (kip) P
T1 19.2 25,000 480,000 555,500 -75,500
T2 35.2 25,000 880,500 684,700 195,300
110 January - June 2016




09¢I9U HUOHDT Ne&NT Lae Uy, ediud. 34

sannaufionsy Duon eoaUL9,
Dagin, Somanauazdudulo 299U
g GueeloUa zﬁ;;Jaﬁaynﬂwﬁiésg]ng‘cﬁ,
cjiueja z}swcss) waz sanaudaSu 3%
29‘jmzmnfmluLtuwuaawzmnmgmg
mnmnm numuaﬁmwumu‘fgwwmsn
Lagmwmoasagn o9 weumw‘imﬁuz
‘m, t.quJ?JO, qggujtsa [($5 Tmsmmausq
(S0 wE0lnya Seamautauegaonaly
299 veNLL P9toRusamaunanndy Uy
wogada Hidnantydu 12% &u 990
madnavas@uiduloto, S8onanau
aeomezeganuﬁman (i ut’snwsam
queimos] mnamzlmwuu“ia&!nmsn m
gaonednouEisdsfioua 8: 09899
%)OZH‘]SJ gviee 17.5 + 2.2cmSD, Dagin
gro 102.3 + 28.7¢SD, J80naasanae
90.1 £2.4SD, BUEI¥R0UN35.2+9. 9kg uaw
Umfﬂoq}a 195,300 Tiv. g)oumna)ﬁm
Luuuzjcﬂawumen anJCEUUU]ﬂUUZ‘]O?Sﬂ
2ﬂomaﬂsumtaawﬁﬁom Jalaoaw
maggmzﬁﬂa g9 15.6 + 1.4cm, SUagin
agmzﬁﬁw FE@Y 64.5 + 163g, Somanau
290098299U072.0 + 11.4SD, WBueeSo
Ja 19.2 + 2.2k «ar Jaa80dv -75,500
fv. navduaoafioasslugigl nauaz Sy
@ulngegualunavfioasy H90inauas
Buduiotoddhiafinou cﬁeUJumJUTé
Sﬁuﬁmmygwmnaﬁgm?wmsg 289090
Us8 299 M9y (Ruel V.E guia, el al. 2004).
Lunaufioassd @iuon suegUafils lunay
Hoasyrauoudiy ci’jwwegz‘n"go"lvﬁ nay

FHoFintalumegda ?ﬁgﬁ?uaaﬁuﬁgzﬁ
cc;jnzjgmmoaauqu‘cﬁa SnavazuaaDa
(Sa0u890EY90 Légt%@‘fzﬁmﬁéq:lnaen
(=17 z;JnguJLssJ Qumega OfUrSotuaud
Hafnou L%OTzﬁﬁﬂansaUﬂeJoéﬂ, g0
Qmnapazduifiulngsgtstadio cay s
tago Hddueamautauegan 2ogUaly
ey JernuauBodihafinoy tar Eo
"ZU?UﬁﬁmmnﬁwﬁwJﬁuﬂ Qgﬁn‘fzﬁmiﬁé}g
chauamuimaﬂ G menwvaouagcm
finow. EZU‘]“&J’]U‘]:UU 2xg090 1-10g 0199
navsazauiitnaosy lusanauddanon
34-36% Husanausudiy Fandaurgan
f98UNIUIRUHU To299Un ﬁlﬁz}’;@o
(U9, 2015).

. 20UEV9

1. mum“ﬁawuaen gy UEJ J9Tuzney
aJﬂzJﬂ%aoycwuwnwuaom?mayu
taz Fobuivassanay wastuaon
[($aE UEJ %‘tUaaymgsﬂmﬂwmua
am“izn:nuuﬂ Bafiodasrmaouss 9
Wunegnauls Twmmggumasﬁm%
TunauasRudoio Yosgzuounay
Soarngg (BydusamansSusudty
283ccw9m9um Younmeuda ta
Bossugeguuy  Hdusamaniiado
cogn  Eolovadnauaziduuto
Yosu.

2. czﬁetgo%mu“lécgnaen N zq]yz?ﬁg')
9lumuegua Duedoitu L%OMﬁﬂ‘Zw
wsganUwJo‘ia aawumnmunnm
UnDarSudsh tar Jus9woosesin
wsgwcso?mm?uwsgqa‘coau.

Donev - Jyua 2016

111



The Lao Journal of Agriculture and Forestry, No. 34

3. sugwumuajgmogmau quaﬂau
m:uanmcwenwaﬁuaiwnww‘fn
asuaamuumumauammwmau
ﬂ‘]lJan)U‘] tar Jruuienauaawae
Uﬂman%ummacauchYmaﬂ G
Bueedo U@gcmﬂnuuﬂmanoogeﬂ
mwéjmﬁosu

4. mauan aawaﬁmmwawosounn
%meumaaoUﬂagnmmuaﬁUﬂaxﬁ
ilala)b> wardagnarerlo asRus
mougonoagiy  axEolonaulsys
Ymeoluguegtogaunos, WBueedo
U‘]%if]ﬂ’]’al‘] ERE 20NEINDU NFIUIO
SonUauad3twnto nauaoIUNDY
naw.

L. (9NEJMWDI199Y

a2 ﬁsnﬁnmsqn, 1999. nogls
Dopa%0. Avdedy negognrigo wax
FEMEN2V. NWUIULTU (R 5J3Uﬂﬁn
Lwoé. 29 38.

tg8lg Soguaiia, 2002. Hnin
naudeduiivgda waz naURjIUa. gua 425.

way moedousiinu, 2000. N
’w’omammwiﬁmctuuwﬁuwmu T
Jrnoty. Fadingaucas @nduSu ulio
mamanaﬁgcczﬁgceLaamscﬁnesnaﬁ
201, oua 36.

[=3% o > &
32 Ioamdu, 2001. aowgey
ﬁunJo?ﬁue;uwwﬂuﬁﬂ €L muﬁcmgqn
nswﬂuﬁﬂ"fuzrusaf)aﬁ%oﬁﬂ. 209 90.

ACMILLAND, 1998. Tilapia. The
Tropical Agriculturalist. 22 p.

FAQ, 2001. Integrated Agriculture
FAO Fisheries Technical
Paper 407. Fodder-fish integration practices

—Aquaculture.

in Malaysia. 35p.

Ruel V.Eguia,
2004. Aquaculture

Extensoin Manual No. 36.Tilapia farming in

Ma.Rowena

R. Romana-Eguia,

cages and ponds. 4.p

112

January - June 2016



P = oo ! > v
DINET I eIUED D NE&INT e UﬂfJJ, JeUJY). 34

nagaenlweognaunalgduns 9 (Azadirachta indica)
6nﬁn§naq§n2swqu xu lwc2owanwie 299 VYU 299

96w Svmedue, «g99a dowalo’, Fowdy semd0dy, ne9du YuhY Lax
99U £2(S°
P
13913 (91i)i3)

Tm’]ﬂ‘uuuﬁﬁoﬁo%%mmﬁné}gLtzj Oounau S UNaULSNIORTBUNL B9 Hugou
Jensusoufugaonednoy 995, Bunedadiudogelofafitaoudadi Tovsrway
talgueimoolnendulunaudsiun war oFofy degenunugesiugauaoaly
Wuentydulnengo way savaolnlutod Toam;w%aagauouag 59%ug09iun
uzanUmiug)g&umw uaw gauaonalgdueygtudui§u Tmnmmuajg&omacasgw
wonage) BU: une, €U gae 3. @gganlonna, Tuwﬂnaonmgjaagaumnm (Su:
uzesduuensantalsducggeamaueas, Dugefgnnassswavnagoaunaucuog?
Laf]wmvaucmmum“ﬁacwsmusnmaevwﬂuao (it mmvcammu?msgaoaﬁ
0997098, Frby, nauduascasouiivgaonzdneuluded toSdamwae: 1). degen
znﬂcczua?1qumwmoagaegwamwmmnwﬂy"ﬁuas«jﬁo (ofu) «ae aoauiututo
TwmmsnammuimaagtwcmumuL&unsnccsmmﬂnaumLm%swwumw%m
Aumeanautauegan. B9L0dsBiodoss gcusg?wn‘ia, (209P09WEL"] Li‘jmom 5
Fov Youduun Loswugneu M mmosuwoavwﬂ (5) 2016, Jenounos 4 nuznoasf]
(B9Ueneud: CTL: J§uneuasnao, LBN: (§unsugsnan fHvensuoosludunsda
MHugoudensy, PTBN: (§unsuusnaofidensuoosnauduns Badiugoudensy
tar LPTBN: L%uﬁsmcémﬂozﬁwnauﬁoa?u tay nay 2e98unedadiugonysnsy.
m (cOiiuiinieg) Umauu 16 Yoo i znumznmaugae 13kg. sznnjim‘mumnagmzmn
neunaufioasy tar Fgaaniu “Ziwmg 15 3 uaw oy Sud 15 ‘mumumuewuao
Lmau?m?nmsmaﬂnsummbs) Lwam‘cUasnm‘]U‘vamum&hnwaU mucﬂummu
(§unsuLsnao0.

sanBunauiioasy sauaoszcosladhuon: §ngn8ULaﬁSﬂmﬂ11§o TuBunzda
touaomnmg (DM) tawy awmmﬂgccmfﬁzlmu (CP) af]:nm wszrgunumuesgeunvtm
'aﬂnmuocmuauu mumcammu?msgao (ccu) mautaymwnaomy KE S0
mmma;ammu?m (paudd) Lcuuuaaﬂucamnmg n199£[8  (P<0.05). 99NEIU299
naudtamanaclnwaelugegsy Duoa: Yaseducuudleoiuconnagfiy  na9gRd

Donev - Jyua 2016 113



The Lao Journal of Agriculture and Forestry, No. 34

a

(P>0.05), ccmwe‘mummaunsmsmo muaaudaneuasaaumcm Qu @ naw)
Wuon Jeoauconnagnagseld (P<0. 05) «ay uwnmUzaomwﬂumnmoag 299UvR
mmwan‘ceasgmmn (o). sy, mnmuamammoasgsounuaﬂanvanew
Tuagu Lmuaﬁ nau§uneuusnancosnaulnduneda (lu § nav) Hdugoudensy
2ggnsuLsma0 cuntolBudFunaussSudiulo way NIWY0RI2IWOVULA U
Yenagan (10fu) 29910 B9amnaagzmanaas @uidulnds 4 3j,u Noa99 LCJJIU%IJGE‘,U
audyu 70-98 nawd s, diafu 28.5% 2e9nauibusuzegnanax@uduto (). sounay
z'JJnLLUgUas:Smw‘Eénﬁmnmmowoﬁgtﬁj 57.8% (Hadunsutsnanoosludunsda
WHugoudznsunandasy.

QIFVRRN: NPUESNI, EUunzida, g2rwawdo, nagenlu.

IPEn9dNEea i awﬂauaf] €209909WeV9Y, SUU 29
egnaunEdnt tae Uﬂ‘cuwsﬁwn‘ﬁa €£209Y0WEUY
LD NEY L ASUITLAV SOILOIRN

114 January - June 2016



P = oo ! > v
DINET I eIUED D NE&INT e U‘7EJJ, JeUJY). 34

The use of bitter neem (Azadirachta indica) for animal
health (goats) in Northern Lao PDR

Sangkhom Inthapanya’, Sengsouly Phongpanith’, Sianouvong Savathvong’,
Thongvanh Bountham?® and John M. Schiller’

Abstract

This study undertook an assessment of the potential benefits in terms of animal nutrition
and parasite control, of the use of bitter neem in free range smallholder goat production in
Phonexay district of Luang Prabang province in Northern Lao PDR. The study was undertaken
during the dry-season, in the period January to May 2016.

There were four treatment groups in the study: (1) CTL: control; (2) LBN: neem
leaf supplement with mineral block; (3) PTBN: neem petiole supplement with mineral block;
and (4) LPTBN: neem leaf and petiole supplement with mineral block. There were 16 goats
involved the study (four per treatment), with an average commencement live weight of 13kg.
The animals were weighed at the beginning of the study and then every fifteen days until the
study was completed. Feaces samples were collected from the animals in the morning before

feeding, and every 15 days during the study, for measurement of levels of parasite infestation.

The average daily live weight gain and final live weight of goats receiving the
neem supplements were both significantly higher (P<0.05) for animals receiving the neem
supplements in mineral blocks. The average daily live weight gain for animals receiving
mineral block supplements containing bitter neem (leaves or petioles) at a level of 70 to 98g/
day, was 28.5% higher than those not receiving the neem supplement. Although there was no
demonstrated significant reduction in the level of parasite infection in response to the neem
supplement, there was a significant trend in decreasing the quantity of eggs worm produced by
the parasites, this reduction averaging 57.8% for animals receiving neem as an ingredient in
the mineral block supplements. The results of chemical analysis showed that the neem leaves
have a higher dry matter (DM) and crude protein (CP) content than neem petioles. However,
there were no statistically significant differences between the treatments with neem leaves and

petioles on weight gain of the goats.
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Bitter neem (Azadirachta indica) provides the joint potential of being a protein
supplement for ruminants, while also providing a practical means for parasite control,
particularly during the dry-season, when alternative protein feed protein sources are not readily

accessible for smallholder producers.

Key words: Alternative, bitter neem, mineral block, health

'Souphanouvong University, Luang Prabang, Lao PDR
2Agriculture and Forestry Office for Phonexay District, Luang Prabang, Lao PDR

3University of Queensland, Australia
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Table 1: Ingredients in mineral blocks.

/0 gouUrnsy Sonagou
No Ingredients Quantity (%)

1 £a991 (Rice bran) 40

2 Jerd (Urea) 10

3 (Ao (Salt) 5

4 Jadu (Fish meal) 5

5 299 (Lime) 5

6 2139 (Cement) 10

7 Guaujo (Clay) 20

8 Suneiha (Bitter neem) 5

22U (Total) 100
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SU 2. nudsSugouteneu.
Fig. 2. The mixing of ingredients.

£ e —

sv 1. WwBunea.
Fig. 1. Leaf of neem.

[T LS _
§U 3. ﬁsnaémqo. §U 4., uﬁﬁnﬁsnaézmn.
Fig. 3. Mineral blocks. Fig. 4. Goat feeding on mineral block.
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Table 2: Chemical composition of animal feed.

982x2]0 (Items) chu:zﬁf] (DM) % fiRow (Ash) Wi (CP)
L O PTIRTIOO DM, %
£9991 (Rice bran) 89.2 6.8 7.6
Uadu (Fish meal) 92.3 11.3 474
SUN=09 (Bitter neem)
Tu (Leaf) 45.9 6.5 12.4
N9y (Petiole) 42.7 6.4 11.9
Guznjo (Clay) 94.7 53

DM: dry matter, CP: crude protein
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Table 3: Mean values for growth performance.

NUNOR99 (Group)
2 SEM Prob.
CTL | LBN | PTBN | LPTBN
Vaingo, Atapau (Live weight, kg)
CE = . .
VINRUOU (Initial weight, kg) 13.2 13.1 13.2 13.2 0.575 1.000
ﬁﬂmmaozma (Final weight, kg) 22.03% 24.8 23.7° 23.28% | 0.398 0.006
eomﬂmn%mmmv?m ﬂ‘]UC’]U
. . . @ ) 69.8° 97.6* 81.1° 81.7° 2.300 <0.001
(Live weight gain, g/day)
CTL: Uliﬁunsn u;szmn (control);
LBN: l;mmezu usm‘lnmmuaunzm‘l (neem leaf supplement with mineral block);
PTBN: (Suney usm‘mmumnaunscm (neem petiole supplement with mineral block);
LPTBN: caunenusmnmﬁ‘tu €@ NWBuneda (neem leaf and petiole supplement with
mineral block);
SEM: ﬂﬂaawﬂQUﬂonﬂy (Standard error of the mean);
Prob:  @9a29uutUT0 (Probability).
== ontrol == Petiole of bitter neem
=—fr—Leaf + petiole of bitter neem  =—=—Leaf of bitter neem
30
25
S ¥ 1s
ks 2
0
15 30 45 &l 75 B0 95 120
155 --':n.u--_'., i [Days of experiments)
SUFLUOY 1. anJul:ch]mgmuﬁqm”nTnu:maeaajasf]u:u .
Fig. 1. Changes in live weight of goats over time.
WIAYO (Remark)
CTL: Ucaunenmsm‘m (control);
LBN: caunanasmﬂommuzumcm (neem leaf supplement with mineral block);
PTBN: caunenmsmomumueunacm (neem petiole supplement with mineral block);
LPTBN: cauneumsmﬂomﬁ?u gaz NwSunza (neem leaf and petiole supplement with
mineral block).
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Fig. 2. Live weight gain, g/day.

WIS N0 (Remark)

CTL: OFunou lISIn‘m (control);

LBN:

PTBN:

LPTBN:
mineral block).

caunanusmnmﬁ‘iuaunstm (neem leaf supplement with mineral block);
caunanu;smﬁnmu:nwzunstm (neem petiole supplement with mineral block);
caunanusmomﬁ‘tu gax nwSuneGa (neem leaf and petiole supplement with
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Table 4: Mean values for changes parasite worm egg counts for goats.

Q0 Q989U tlouwoy U0V Q989 (Fv) vy (Fo)
No Items Unit Amount | Unit Cost (kip) | Total Cost (kip)
1 Lwai‘u’wegnm Tilapia seed I fish 336 200 67,200
2 | $acA Rice bran na Kg 78 1,000 78,000
3 | @ags99au 1 & Labor 80%u9 hours 94 3,750 352,500
22U Total -430,500
CTL: Utaunsnu:sm‘m (control);
LBN: Launen Llism‘mmmuaun =109 (neem leaf supplement with mineral block);
PTBN: Launen usmﬂnmumnzunutm (neem petiole supplement with mineral block);
LPTBN: (Sunsu usm‘lnmmu gaz NWSuneda (neem leaf and petiole supplement with
nluneral block);
SEM: é]‘lﬁmul‘mlj‘mn‘]y (Standard error of the mean);
Prob:  @9a2auuidia (Probability).
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Fig. 3. Changes in parasite worm eggs counts in response to neem supplementation

with mineral block.

WA VIO (Remark)

CTL: umunenu;smn (control);
LBN: caunsnmsmomﬁ?veunacm (neem leaf supplement with mineral block);
PTBN: caunsnmsmﬁnmumueunscm (neem petiole supplement with mineral block);
LPTBN: caunenmsmamﬁ‘iu g2 NWBuneda (neem leaf and petiole supplement with

mineral block).
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Fig. 4. Changes in parasite worm egg counts over time.

WAL WO (Remark)

CTL: OEunsu LI;SUI‘)O (control);

LBN: caunenmsmﬂomﬁ‘fuzumcm (neem leaf supplement with mineral block);

PTBN: caunsmcsmomumneunstm (neem petiole supplement with mineral block);

LPTBN: caunsmcsmomﬁ‘!u gar NwBuneda (neem leaf and petiole supplement with
mineral block).
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Fig. 5. Mean values of parasite worm egg counts.

WAL CVIO (Remark)

Lﬂunsnmsm"lommu gae nwBuneda (neem leaf and petiole supplement with

CTL: umuneuasmo (control);
LBN: Eﬂunsnmsm‘mmmuaunsm“l (neem leaf supplement with mineral block);
PTBN: caunsnmsmﬁmmumnaunscm (neem petiole supplement with mineral block);
LPTBN:

mineral block).
SEM: Qﬂanw‘mwmt]‘l}l (Standard error of the mean);
Prob:  @9ea090utUta (Probability).
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The Lao Journal of Agriculture and Forestry is a journal of Ministry of Agriculture and Forestry.
It aims to disseminate technical information relating to agriculture and forestry within the Lao
PDR. The journal is published twice a year. The publication of the journal is being supported by
the Australian Centre for International Agriculture Research (ACIAR). The journal is distributed
among all agencies of the Ministry of Agriculture and Forestry. Subscriptions are available
to all other agencies wishing to receive the journal on a regular basis. Abstracts of papers are
expected reproduced in various international abstracts. Papers only in Lao will be accepted for
publication; an abstract in the second language (Lao or English) is also to be published. Only
papers with specific relevance to the Lao P.D.R. will be considered for publication.

The following types of papers will be accepted:

1. Technical papers reporting the results of research in agriculture, forestry, fisheries, envi-
ronmental sciences, etc;

2. Reviews of specific subject areas in the above general fields;

3. Articles of between 1 to 4 pages on specific technical topics but which may have not been
the focus of a research program.
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Technical papers and reviews should generally not exceed 2,500 words (up to 10 double spaced
A4 size pages), including tables, figures and references; articles will usually be shorter (1-4
pages). The article should be submitted to “khanhkhamouneoudom@yahoo.com” or other way
wich is suitable. Technical papers should follow the usual break up into abstract, introduction,
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I |

TUARC CRMC TARC NARC LTARC
NAFRI = National Agriculture and Forestry Research Institute
AD = Administration Division
PCD = Planning and Cooperation Division
AFPRC = Agriculture and Forestry Policy Research Center
ARC = Napork Agriculture Research Center
HRC = Horticulture Research Center
LRC = Livestock Research Center
LARReC = Living Aquatic Resources Research Center
FSRC = Forestry Science Research Center
PSDC = Plant Seed Development Company
UARC = Upland Agriculture Research Center
CRMC = Coffee Research and Multiplication Center
TARC = Thasano Agriculture Research Center
NARC = Nong Daeng Agriculture Research Center

LTARC = Luangnamtha Agriculture Research Center
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