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Smallholder goat herd production characteristics and
constraints in Lao PDR

A. PHENGVILAYSOUK', A.F COLVIN?, L. OLMO’, P. PHENGSAVANH',
J. MILLAR and S.W. WALKDEN-BROWN?

Abstract

Goat raising has become a key livestock enterprise for many smallholder farmers in Lao
People’s Democratic Republic (Lao PDR). To address high mortality and low liveweights at
sale, a structured survey was conducted of 70 smallholder farmers raising goats in Savannakhet

Province to understand herd characteristics and productivity constraints.

Smallholders own an average of 9 goats per household with an average of 4.8 breeding
does. Reproductive efficiency is lower than previous studies with kidding rates calculated
at 60-88%. The common practice of replacing bucks from the same herd (55.1%), probably
contributes to inbreeding. Kidding occurs year-round with peaks in the early dry and wet seasons
in Phin district and in the late wet season in Sepon district which engages in agroforestry. Feed
shortages were most common in the early wet season and late dry season and farmers almost
completely rely on free-grazing. Facial lesions (most likely Orf) and diarrhoea were the two
main health issues reported by 86.6% (58/67) and 56.7% (38/67) of farmers, respectively.

To overcome nutritional constraints, the establishment of forage plots and suppleme-
ntation of grazing with forage, tree foliage and crop by-products are recommended. Definitive
diagnoses of the causative agents of facial lesions and diarrhoea are recommended, followed
by the investigation of low-cost and practical treatments and prevention strategies, requiring

ongoing research.

Keywords: : Goat production, small ruminant nutrition, goat kidding, smallholder goat

systems, Lao PDR

Livestock Research Center, National Agriculture and Forestry Research Institute, Vientiane, Lao PDR
? Animal Science, School of Environmental and Rural Science, The University of New England,
Armidale, NSW, 2351, Australia

JInstitute for Land, Water and Society, Charles Sturt University, PO Box 789, Albury, 2640, Australia

Danew - Uyua 2022 3



The Lao Journal of Agriculture and Forestry, No. 46

1. Doud

28 2018 9awonedludiotancuy
Suzuan 1.05 &In, YoSnaudbusy 15.9%
nanjuiiuegIsyy 29n FAOSTAT 2019
Fauoneuivzuan 902.4 aaute. Wz
eﬂé’mn‘ﬁwasnaﬁ% NIV 0K LU
UI99NNIURJ9  29989onedney  (FAO
2020). 2ﬁonvanswaou"lmmv2wLLUTU
commmsgmmgu LwaTamyTuaeuau
Bu: Sefa wae agamaﬂSJw (@rskov 2011).
mwayccuaau‘fmgcwmwaweaoawmw
nﬂuanccunu guudues (FAO 2020). nau
a)Jf]l;l;U‘mumuwawu Fuasdunaueeso
nedfn YounauialsSey g93unauyniio
tar tudsRuSozsediodueaman (Grskov
2011).

aswﬂumusﬁj%o Tu YU 299 99
uouaow‘tﬁwoﬁgdemu 22% 29N 1999
nad 2021 '%ﬂiuaiuamaﬁ (992.000 )
(ACO 2012), mnawganmoajcanq}onw
Tnmﬂjmmuaﬂu 'Wuonm;u (Kambing-
Katjang) cwuumwamwuaumw (ACO
2012). aﬂmmomwwomw ) uduesuon
miJa)JfJLLU Tmaauumuaﬁzagaﬂoma
nNou quum:uagmﬂamjsy (Kounnavongsa
etal.2010), aﬂomgmsaiucaznumiuzmsynm
UﬁO&Jf]cw\m (Phengsavanh 2006), w0l
sSUOJUnﬁumzﬁanﬁYo (Qrskov 2011).
cczjﬁjﬁﬂééﬂﬁugwum,(sLwﬁdﬂgg
2sgasumaaﬂomgmsw (Kounnavongsa
et al. 2010). 1J83’]1]1J mnapv:unmmog
(ACO 2012) ssuoaBnaufiousaa0azuan
(Holt ef al. 2019), &z st)zuumasamy‘m

fﬁn’zﬁm'{]ncﬁnaanéﬂiﬁummﬁguﬁ (Gray
etal. 2019).

8 YIOJOUIL coududemodohs
amumsgm‘u:—ﬂg Tnmna&oapmn SUU
292 Lw%mcﬁwwcmo fidaauoudega
nevyadeuau 100 29U8U (FAOSTAT
2019). paunaUaa0aE Sonnauggesn
wotucHenaaoty g8 MOV LU
LAY 2.000-3.000 Tmmms:u (Windsor ef al.
2017), FLWOUSVOY FIVOUSIWDWINU
woiucHegaao gznoymu Yodnauay
muaudomae (Drskov 2011), B9aoauneg
nIw2eInEYI0g9 Wensvzzmeslm
qugzi’Jmuaawésgmuaagz&gﬂmw
(Dubeuf et al. 2014) m:umumsznﬂoaiu
woiuciegaao wamsama mancha
owmmcaussmggms wanwle uay
wm“ﬂmasgma cwummoew‘mmmaﬂ
NoEY anaaomzygﬂmaymu (&fmm
30%) uay miujaqjlcwasf)aﬂamanen@j
N9 70% wuuRJ9iesas (Gray eral. 2019).
(2098EmSULEI20 T99UoU LuNoU S
26.2% 2999 WUy HoRllufioy
o (ACO 2012),
029180MUWNIVOEYIN U gjuaag No99¢]
(Quang Tri), UBLU]OZHOJOD‘]JJ (Gray et al.
2019).

gz (olnaudnga

| mwagnwaaga%m%new cuud
NI cwsmsamw m‘fmca‘ucazaoaﬁm
ngwmuaowmsgmnesgmvmﬂo, an
gjﬁuzmaﬁnm E§I1J: Sonanaunagee9ty
£9(10-80%) taw Sagintndalugogtasy
navgengaeiiuagRisy wuu 20-33 Aia
(Gray et al. 2019). NIV HOWELI0, WELIO

January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& U‘)f.,u, JeUJY). 46

Usmtzaffsy, ﬁuzﬁsg, nacanwasly wae
Zﬁe‘jl;i'jg (Xaypha 2005, Kounnavongsa et al.
2010, Gray et al. 2019) Hudvmagniu
mnapcwzsgaﬂam%nau T aUU mo
wamouﬂmﬁes (Orf) LuLwzemofifioSy
z,mezn@o Tudzqtiunouda 75.7% (25/33)
Tumugnmcﬁuﬁﬂéuu souFugaoneS
ﬂawﬂwaeumogoﬁw (Wlndsor et al
2017). veniu, g90naudnsga monuwe
gaonacanwae {u (Haemonchus contortus)
wreogLneiofy  ftudiuludnlasey
Lcﬁzﬁmﬁsgmo%wwi‘m (Sato et al. 2014,
Windsor et al. 2018), Hiugae ool
COFuney, W901291sy (ar 09y, U
NIWRILYIU asgaﬂomansweommw
mvaoanasgzw CUEUVYELOY  1.4-1.9
29:1/;&1)/3 mgm%uuumﬂmgmuf@eg
waw, JnavdzBuiivwaslugsdeon)o
v ez 290cau9amau (Xaypha 2005,
Kounnavongsa et al. 2010, Mahmoudi et al.
2018). ﬁnmﬂmnagqpuzjzﬁémé’mﬁﬁﬁ any
g9290nIuSns Lﬁuﬁﬂéﬂgwmn%gmaﬁn
mﬂéﬁgaseJo. Soiu, 0Uedy 299N
Snaaluded: cuuiodSng QUANIEUL
mnwaﬁmesgggcczj gRE W EUNIVOaTV
mﬂ?l)ﬂ’]ﬂl]é;]ﬁ)LL52832°‘10:’]8§)3’18U gulju;aog)
SEMOVVE(20).

I1. 9Uznay Law NN

2.1 ILQIWH LIE SNNIWEORDON

mngmmmau mefjn:nmsmwg
asﬁagmuawamaawmmﬁ €k NI
NETig](8d) eJ YUY 99 r 9 NQJOVIW

‘Goat Production Systems and Marketing
in Lao PDR and Vietnam (LS/2017/034)

mtosumummjumwmﬂn auaummm
Snhganiude noSosEigee (ACIAR). 109
naudcuutosodsdiosouFugaony
%nsnééﬁuz} 0209 VVE(20 Uy
noud 3 v (Fxyes, Yuveag, VaWae,
n = 3) sj cﬁegﬁiu €ar 3 VI (I9909Y,
Tiuwauzu caungg,n 3)¢l ¢ (To9m99n9u
war 1 U (ngmag, =1) Ucuagta?d:u
Qunaugiodenczaamas Tagmmww
YosodenBavaunautao Eunagind
Snaudsud wax ﬁmuéwwzcﬁ‘tdmoy
vaw. Geutauaonaulunausodeniay
& a) 5ﬂwzﬁﬁnﬂ115chc5mﬂy b) J39uon
asuaaaﬂomansw wan)LzumwwﬂeTiJ
U9, ¢) aEUEUIY, GUOTSULIL KRy 290
nedneufeoauseinlacdasoutagnay
gy d) E’fmmﬂ?umwiﬁuﬁ. YosoBen
(Bagaonednsudauou 10 asudaduau
pau@eutauaonaud: a) esudonegd
woelgmoe 5-6 10, b) J noaudulacda
soutegnaw «ae ¢) Jusgyw war Do
BuéﬂﬁunﬁuﬂUQ3nﬂu5J3cL5 Tugauado.
veniy, nauSodenvavcuudugau
ﬁmau:-SJgLLQUaﬁuUamnfﬁummgn‘tﬁ.
naudedudegay JunauoESocuu nay
gn‘cﬂ, mugnﬁj@, czas/zﬁoﬁmuéﬁéo
(Douangsila and Pouangchompu, 2012).

2.2 SULVU2SINIWENI Uz (N9
201
¥
Wnaugngaenl:  wuutodoodiv

N2y : S9eneuze9y9Fo uar Juma
unauajguy Ssnawdonoaueey Millar

Danew - Uyua 2022



The Lao Journal of Agriculture and Forestry, No. 46

et al. (2021) HtoFngmagnauonERo-
F990 e SzcﬁmiJUsﬁiiaTUmnﬁchtzj.
nausenguvdanay tunaudagooludien
Fymu;buesmtuuéﬂmu (Juwagasynio
tae Yosdduwaganno Yoonaudalzly
enUaU ey CommCare®software (Dimagi
Ltd. Cambridge, MA, USA) s93unaufiv
:Emégu. Twmnémyjomﬁuﬁﬂégu LUVt O&
waoaqam%mamwuﬁuéﬁngﬁu1;881J 2J
2020.

naudadunauganoosuu o gue
ﬁﬂ'ganZ‘%f]283?93:1%%&:%2%0:153181),
oaoneSnsy Deoswsaiinladasouly
NAUKY0, YosrRuaudigno NeSneu
09 543112832619318%:1811 A oannauga
waoEVIEENFuaoauiy Tuguuuy
cogeEntninty. naudagooluSsticuy
‘c5%&)3’1%8@9610%:1931)3%%ssmiﬁau
gadUUBYOIIMDENISNEL1aT08 LAY
Jemo8osrnad (andioaysan. HEI9-
218).

2.3 mnﬁcmségn

ﬁﬂ?éé;&w@‘migmu CommCare
’6nz?1n°iw§uncuu Microsoft Excel (2019)
IS, mn&maé”gn@nﬁﬂ?éiymu
%)3“?]5") JMP 15.0 (SAS Industries Inc,Cary, NC,
USA) §%Jumﬂf]5ﬂnzjas§mu ELQUBE@Q%%Q‘U
TU%UUELUU (non-parametric Wilcoxon/
Kruskal-Wallis test) toenaugunjuuuy
(Dunn’s all pairs for joint- rank pair wise)
lJﬂGfa (Ch1 square tests) LZUSOLEM”EUIJ
E]‘]?)“E%OEJ ?UJ’T‘]U%UZHJUE’I‘]E]O‘]UECC’]T]C’N?
mﬂjmuaunmaumaﬂgmn EJJSf]C’]‘]UE]‘]&
z@@ofitonaboto. naunals (Multiple-

response) Lz‘ﬁs&msé”gumucanasﬁo ID
[(8aE> ﬁ‘]sﬂé (homogeneity tests) TUNIWTU
szUémaosw N9y mgéwavﬁaasméﬂg
VW €Y wsg aumammcae taw a9

P-values stameumamuumnmgmg
0gEEE 299890nEEnsusuaU 70 69U
ao?uuumavm‘u gar (J99. Sonanauio
293&01@3 qu‘coao‘camn UVOVUL9Y
ousefiiosmn ey ) (299 >12 (Oou)
Tugog 12 Sev, muzgnmnaammy

fiugy 2e9290ne8N8U (Rast ef al. 2014).

1. Sutosy

3.1 Quanazuz299LILU
3.1.1 89U&N9V Ky 23811‘10283513&5

mavcay Qﬂnouccumasuaozngmu
wafju;uu 9.0 Tmmasvaa VOV LV
aymmeuaazzegwagw:u ccas wsgasaf]
QeuLLy 9.2 10 ag&gnmmwamwm
edasvdiozeyfogigiuuuy 7.3 10
(O90E99 1). mavcaemuamaz} l;cuzuiJ
stsgcaTUu qu 2.7 cwmmeuaa 23m
ﬂO‘]E.USfJZUlJ tar (J9999909U LLUiJ 5 0
Kz 5.1 LLumasuaa naudSunaE @
JuouLUdTy e chjzgnmasuaa N9
gaucdo9 €LV 0.8 €Ay 3.4 Tmmasuao,

MU0,

January - June 2022



1) Jaty, sedun. 46

DIREFIWaVODMEENI Gy

1S9) UOXOO[IM 4

[e12AQ
(ST-0)v'€ | ¥S (s-0)8°0 | €S QI1-1)8%Y | ¥S (L1 o6 | vS
ogakrrce
uodag
628¢ | 9 (50080 | 9 ®DLz| 9 (el | 9
amwwu
ouo3uosg
Lo | (S1-00TE| e 6t°0 (s-0) L0 | €T 600 QI-1D 1S | ¥2 70 (Le-1T6 | ¥T
nsutas
(T1-00 v’ | ¥¢ (S-0)80 | ¥C 600§ | ¥C (L1-9)T6 | ¥T uryq rem
(o8uey) (o8uey) (e3uey)) (e3uey)
N N N N
*o—:m\w- m ﬁmoz *oﬂ:.m\w- m Qwoz *OS_N\T m ﬁwoz *oﬂ:w\/um ﬁmvz
/& /& /& /&
BEIZRLB BeIRBLEB BRIRBLEB BeIRBLEB JoLgsIg
mmmu

pouMO $)e03 FUIMOID)

nenyn

~

poumo saewr 3uIpadrg

NmmeY

PoUMO SOBWIOY FUIpadlg

MMTIIRA

poumo sjeos [el0].

OrRLRRNACMLE

"101ISIp Aq proyasnoy 1od paumo sjeo3 SuImoIs pue so[ewl SUIPIAIq ‘SO[RWdJ SUIPIAI] ‘PoUMO S}BOS [0} JO IqUINU UBSIA i T J[qRL

DQMUMQSUQQM cueness

LTUre

_oc._pv

Eay AEH HRREY TRANEH * OWERRINCHLEEEBREIAERLE 1T (LEAVLY

9

Jgua 2022

Uoney - I



The Lao Journal of Agriculture and Forestry, No. 46

3.2 9WDVEVLLYHI0, LQNIEFIO €A
29298

2

faFE@uYIILOLLY UsHodasy
Holugog 12 Bovwuu 3.5 30 (range = 0-12
Y0). DiBunaudiocy ﬁsmsﬁn@g@mgﬁﬁeg
o909 LU 88.2%, naunostiegiuy
77.8% war (So9luLuy 60.0% It @899
gzcﬁzﬁawcnhw 7.3 (B2v (range 0-12 (§ow).

2 2

ogiiuufiua tax cczmswmzma
Lcun‘fnaagmnazgan $~EY muazguaaag

WHugogiibnaugaocaueamaugo Sjtﬁef]
Wy (guaweo). 1). wegaegaeu Tuoawd
fwa tar suvssRocuuIzcangae oy
po0dti9Re9axg. goutdegetunduan
Suofuwamaeluzo9@ou 10 ma Gou 11
ﬁcﬁwaogﬁﬁmuam LOUDMME0 L0,
aogzﬁﬁuz}ﬁswﬁoww coulugo9Sou
3 g9 (ou 4 S9ugagfidnaugantausn
nWF0PIVFO.

[A) Kidding vs. Feed Shortage
— Fhin = M) Fanetd Stwontaage

_ eb RO,
g a% {;
F Dy Ty v~ 4.'1 .-'l
F 40% x A T % 3
= -
= 0% 0% %
&= 5
e 2o §
“1 III||
£ % i 0% B
k san Fob Mar Age May Jun Jil Aug Sep Oct Hov Dec E
b Monih _:‘

[C) Kidding vs. Fead Shortage

m Sanghhong fne 30 Feed Shoilage

-, s Ga% _
a® e
— 80% 0%
£ [ =Ll bt Smasnn K
0 40% ErrToresT e et e o e LT ESI RE T - |
= =1
o 0 0% &
& 20 W - o g
i i ! .
T 0% &
= § § =
=] E
N | I oo =
:—; Jan Fet Mar "u;a-'l.i:. hun Jul Aug Sep Oct MovDec =
= Menth 5

(E) Kidding vs. Feed Shortage

= Sepon (n = 10 Feed Shodage
.6 B0
= #
L e sow T
g Oy - Al f\
- iy Wessmrimnssinps snnma: T aore A
S e . % J
e 0 X BN ames e
& 4 W i
g ]
& U 0% §
2 =
F1 10% &
- H
¥ % @
E Jan FebMar Apr May Jun Jul Bug Sep Oct Mov Dec t
= [T "

|B} Conception vs. Feed Shortage

— P 0 = 300 Fead Shodage
s P 0%
=% =%
l Vel Season
LT LT e S oo ey e e eees PTTUT TN T 46

I 0%
2%

un Jul Ao Sep Oct Mow Dec
Manth

Famar Rapoing Kidding (%)
= B L e o
e o o & o
R E & E

Farmers with Feed Shortage (%

Lan Fob Bar Ape May

0} Conception vs. Feed Shortage

s Songhhone e 30) Feed Sholags
-, Bre T ]
” 5
= G0%, 50% B
£ ¢ Wint Sensnir E
H 40% orrrrrrrrirrriesyseeereyerer T T Trren 40% §
- B
7 Ll ! i 114" g
® 20% | Mo -
"y 4 [ =
8 ona i i i i e
o T B E B T =
- HERSREEE N P
E o% s % §
: Jdan FebMar Ape May Jun Jul Aoy Sep Ocl Mo Dec =

Manth

F) Conception vs Feed Shorage

Sepon (no= 10 Fead Shiitage

_ B0% S8 &
# i B

SO . 0%
E s Wt Seasan £
2 4 T LT IT LT e e e ST L TTTETT A
5 o
X e )
:? 30 § s B Wi i
§ 20 I 20% %
¥ ] £
& 1% : 0% =
§ 0% ' ™% E
5 Ann Feb Mar Ape May Jun Jul Sug Sep Ol MovDec A

Wegnth

January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& U‘7EJJ, JeUJY). 46

sURBLOY. 1: ggwaojnaaﬂzﬁﬁnsﬁﬁwﬁ tar cunoy oy Twccdagcﬁenﬁumqju
FugosfinaugaotausInau2eLy toaL taey g,‘l (Jo9fuwu (A-B; n=30), (Jegzo9
Q8uLLY (C-D; n = 30) gar (Jo92¥uy guu (E-F; n = 10) 299 €2098015ULL20,
SUU 290 §'3éﬂﬁc§n§umJuTzﬁc’m’u’zﬁgaegccafj tay Q. §Ugs¢ccogéﬂgﬁay Microsoft

Excel (2019)

3.3 mmhnamngjﬁo

2 1

nauSnsaduon Y9VoUNIVS KU KL
Fueuuieuatvududy tugogtasy 13
cémaumslj w%“luz}wasgasau 45 Luﬁ (range
= 0-45) aguanmwmyanumn ccaa
Lusgswj qugmmmgmag OBnavS ey
cofiu (0 (tw) 29L5U0ﬂnmunﬂwaJ3LLU
A (P=0.07). mavmyaaumuoumna
coLTuOasUSoLLY 1.3 €U (range =
0 to 4.5). 9auounauScLTivlugog 1 3
gauLa €U 0.13 Y0 (range = 0-3). (waLo9
oaoneSnevgoulme wUVIOS0Ben3a
Lcﬁc’éﬁiugf]cczjﬁmef) @Wetalgdutudiu
Dg9ify 55.4% (38/74), ﬁﬂTéLLﬁ@@ﬂn
aovfoSuwasluaududiiueuy 39.5%
(27/74) waw Duyy 12.2% (9/74) Mt oSl
TuuavnUIuSL.

3.4 JUNIPNNIIOWF2EWIRVHO

Ginmtuamwzngaﬂu (Desiluoazey
wes0fin2e9uy cuvwEsandandos
(Orf virus) Yonouda 86.6% (2991299
wsyﬂoccﬁu%§ugaﬂcog 2) €T WyI0
(FonegnouBa 56.7% INNIVRILIIU
2932%31”&31811 (e08299 2). wvmozﬁsg
cugcwuwvmomn Sudusau Ucusgwu
war (Jogge9a9u Nouda 20.7% U
21.4%, naudaduwssandandes, 5u
099 tar negdyrefHioSuyay Wugo9aw
oBlurmnmnananegIueeIZIoNEENey Y
77.8% (42/54), 75.7% (28/37) 2w 81.8%
(9/11), mw9GU.

Danew - Uyua 2022



2

2

The Lao Journal of Agriculture and Forestry, No. 46

S1UapuOdsay "ON OLMLENCRLL | o = S o0 =
yoepe sopadnua)) erngjg ©c o o o |o o — : SHRS)
—
Surzoous pue JulySno) Mt 28N 83 (o o © o |o o o o SIS
e} [«
uorssardag Logjﬂ’§ © o ° o oo — - S
9Yde 100 MWNLI | — | o o |o o] o o (SR
—
[Te1s oy ur paysewrs o] UsBMRUYLE o o © o o o = : o o
[«
aysered Jeurdiu] MLBLRULMALLY |o o © o |— S| © © o o
S
QIPPUBPIS BLW RCT L) [0 o — S |o o © o o o
3 -
=
7 wojqoid unjs GIecyLlenR o o © o |o o| o o o o
kS|
Fg N S
g ssaupullg O8RLW | al — o |o o o o o o
—
('R ‘C_‘%D () Up]
3 steom-urg) Gentang-aet o of o o |a S| — & | o o
3 B
(e e} (e
5 é; yoepedod UM o o — S |o o — o N g
[} - -
£ %
S S
(;% g, wdNsered UDSLIRCHULMLY | o o | — S |+ g o o o o
& =
= 8 — S (e}
2 2 o[ YeIM BBELE |~ —| © o |o o o «u NS
_C-E;? ‘5 — @\l N
2 &
. (e
g = £S9A3 I0SLWNRLI | n @l o o |-~ S| = o e <
& = «a ~
D =
c a en o o =
3 £ 1weolg 168R | e @l g |= g e ° =
S 2
2 ]
= g — S (=] v (=]
& - — = S v S n N o
S ©°
o % < o =) =) =)
DN = oS g | I TS S o
g 2 410 BBRILLN = > > v S
2 .= '
RIS v‘é O 5 g
.o on
&8 @ » 2 2 |5 ElFE |92
- O g < =l 2 O T E 5 2
c L. 2 o R o Z 8=l 3 0y )
@ N ~ B c ol8 %2 % ¥ SaZ HY sy
) & 2L § Sle 2L 8 Y S s
& = s 2 =0 s 2= 8=
e = DZ|2Z F|IX|2Z F|I2wn &

January - June 2022

~
S



1) Jaty, sedun. 46

D9IAEFIWEVODMNEEINT (e

7070 > d 5 UM paspIew swio[qoid [yj[eay Ul S)OLISIP UM} SOOUIQJIP JUBOYIUTIS POMOYS $1S9) Aj1ouoSowo

$0°0 > d + M poyrew swio[qoid y3[eay ur saSe[[IA Ud9MIOq SIOUSISYIP JUBDYIUTIS PIMOYS §)s9) A} 1oudgowoy

/9 ST|ST|OE|ST|ST|ST|[ST|ST|SY|SY | 09 |SL| SL |6TT|6LI| L9 | 998 soZe[IA [V
I I [4 I I I I I ¢ € 14 S S 8 Cl 8¢ 8¢ Qrmgﬁw
PIISIp
0 0] 0] O 0 0 0 [00I] O 0 0 0 0 0 0 0001 | 0°00T
01 uodag
0 0] 0] O 0 0 0 I 0 0 0 0 0 0 0 01 01
:waummmu
WLSIp
oz 9¢|9¢C|TL| 0 |9¢| 0 0 0 0 | 9¢C|LOT| O | €V |E€VI|VIT| 9€S | 0°SL ouoyy3uog
I I [4 0 I 0 0 0 0 I € 0 1% 14 9 SI IC ey
Gesba(r
6z 0 0| 0 |¥E] O | VE|VYE|] O [€0I] 69 | ¥E |TLL| ¥E |8CT| LOT| 8y | 1'€6 | ISP U]
ojlolo T | o | T |T1T]0O € | ¢ I S I v 9 €1 LT nR6a
J3ea
0 0] 0] O 0 0 0 (00| O 0 0 0 0 0 0 0°00T | 0°00T
01 Sueno[3uey]
0 0] 0] O 0 0 0 I 0 0 0 0 0 0 0 01 01 o .
GCelbun n
o3e[[ia
0 (o0l| O 0 0 0 0 0 0 0 0 0 0 0ov | 0°0¥ 0°06 008
01 Juoyy3uog
0 I 0 0 0 0 0 0 0 0 0 0 0 14 14 6 8
nesBtaE n

11

U9 2022

9

o

Uoney - I



The Lao Journal of Agriculture and Forestry, No. 46

HagaucHesduon wraaouanidse
%Lﬁoﬁmcﬁﬂsyeqq (1-6 t&2v) PrgnaU
NIwafe9wBgIT9 91.2% (52/57). weea
Joandegas Lﬁogﬂnqmj 1-2 0 5 (50.6%).
2aonednsugoulnedoos saemofiEo
Wnoduwesaodanides  guVOsLEURAU
zpéqUJnﬁ (64.8%) Dwj9 5.6% (3/54) &o
29finuauSswrL0.

Tumgmuwsgagwum WeLO R
znsagwcmnunwuaysﬂy (1-6 (Gou) goe
naunauRIegwigts 89.2% (33/37).
NIVRILYIIV289290NE TNV (50.0%). We
mm%uzﬁegwtﬁogﬂuq}ng 1-2 J. 299
ne8nsugoulnedoon gauwofiEol
Lnﬁﬁuzﬁsf) éabtcgﬁljmé‘ll{jj’] U 62.2%
(23/37). Uumnmygﬂwasjaﬂam:msn
mccuwumsgaswmaLmowsmommn
waelyu § FunesesuiSouwreao.

Hohudnoa wrwaonegionee o
ﬁugwlﬁseeﬂgj (1-6 tdou) yrwlgyty
83.3%(10/12). 99NNIVRWIIVL299290NY
gnou (60.0%) wraonstgvefiosy
Tmrmj 1-2 3. g9onzg&nouaauau (50. 0%)
aommycmomcso“ﬁmccumsgwgsemw
muznmUJn

3.5 SHnaududo

FINNIUFIWIO 2610313531811110532?
maegmmm?a"’iwmwﬁuﬁacw Fuguu
Saansauzadeg nedha/sausasgdanou
(89 74.4% (32/43), nanoastomnFone
orgwouaud 18.6% (8/43) war tovIn
ﬁomaaaccwogngﬁaﬁsy 4.7% (2/43). now
Judowreaovandeuwy 29939048

neugoulve cuutalgdamani@egnay
90 O 42.6% (23/54) uax ﬁﬂ?éﬁmﬁeﬁ
35.2% (19/54) By 5.6% (3/54) Hinauie
{zdanauids. gaoneSneududowsen
JaniDoenoudfinaud war ToSudaguy
Rateaniiovaucuul g 84.6% (44/52).
naududondFuneggaontdney Do
nd9Sed 25.0% (9/36) waz Snaudalg
godudiuDowuciumegd 25.0% (9/36). Naw
Sudoudmegdy tuugaonESnautoda
vaduslmeufiu 5 41.7% (5/12) gag O
{zgadududa T 25.0% (3/12).

%ﬂnawggncﬁmtémmm 9.0 To Ue
cwoucﬁéoﬂméeﬁug@tmuLi'fmu:zjcw' (o
nIwesERoan (53.3%). Bunaugngaaal
couRfsfunaudngagey (Windsor er al.
2017, Gray et al. 2019). 8‘3U83’]8U283CJ‘3
g0, eommnmoasf]cwwsmwaum 60-
88% aggamgoﬂsommu?m@n LU
Loy 1 890c06d. wnaudngaseldvon
§ommw?zﬁ@n283u§@ COU 1.3-1.4 &9
deuddSgnaudFunaudnsaze (Xaypha
2005, Kounnavongsa et al. 2010). mf)ehﬂ
Yoy, nauEESocORidacuuLa 99N
PIVFW OYIWTUN eﬂmmas‘ca%
2o 89g90nESnsudgauan
o908z, Twmwg:nmsgwumeom
naufiogegruuoy gwegaegasn any
(88.2%) war Degeluy wLu (77.8%)
QumJUﬁumné}gccﬁ wuuUoeluofld
Dufinoues (130-500 mm 67) guzmodo
sr@E@uSonImauiozegwuusy U

12

January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& U‘7EJJ, JeUJY). 46

85% (Nogueira et al. 2016), mauvgunu
205 58u8ngaenon (>600mm mi’J)
Uz (080 (0 (8S00IMNIU moaaguw
USLLLY 166% (Nogueira et al. 2016).
s‘a’ﬂé)éygwwﬁmuﬁﬂaw g gUd 290 Do
Fr(a8 LU 1.444 mm 58%'1 (2099ENDU
ve20 {mﬁmwﬁuq;j mu"ﬁomwéuaeg
mn@gccﬁiﬁﬁ?nmﬁumnéﬁ28326103’13
gnev cnﬁwwéasﬁuajgmwmﬁmcz} o
GSumae. Touszwaslunauduyg N0
mmlgmgﬁzﬂ’zﬁw UNNIVINYIINL29299
Nednoy zﬁﬁmwﬁﬂ?ém}éww Tugfatiu
tegdudiiunouda 55.1% Savxolndiu
z'mﬁmes%u’u’mww%msLS&OOJaﬁiJ.

nﬂuﬁugf]mﬂf]c"mneﬂmw wunDnoau
Fagugae  disuntedumauzantauen
mw%o“ﬁnaégaggLnigzﬁcﬁogugﬁﬁuﬁgmu
(Jo9 89209tave Hinvzaooamaugaed
g0 cuudugoghicy uFwa ﬁunﬁug}cﬁeg
W, (J9999909L Uy 203‘@9”{5&5598
(0 «ae chjtujsuggamwu wucmuﬂwsg
(2tUu (Susew0y. 1). muz“bgymgmu
SQmﬂu?naajmﬁnﬂuwgﬁo@nﬁ coud
APRIERIEY zﬁ%éayﬂuz@ JeSolwav
sognauzenasiiu Wndsumee Junay
Lﬁyu%uau‘tézﬁgugu cz‘ﬁscsasi’m@ﬂ (7
uSonanaudeguiiu E’m?zﬁ@ggnmu
Juygeaman ugoguuiuaneslnessgo

a2 2 a '

LZUJJIJ”WUUJ’]EC’]CEUIJSEJ(D&%IWO KUV
mocsuaomuuaﬁan‘tomw (3 ]>1 LCUELJJ
’Q‘“&Jﬂ&)ﬂo ZOSJs?)‘lﬂUJUE]UﬂiUTUIEEUlJSEJ

motmuuwmwueggcnsg z,gocsaauuuzm

nauFumeg2egcuusy (Ekwemalor ef al.
2018, Mellado et al. 2020). Tunau§ngasy
iﬁﬁuéﬁﬁwﬁ 16.9% 29929onednauinau
tmoamau@uay 89 (Millar e al. 2021)
@adivon  nauguetalgaontSney
Qeamanu gy o9t onadyGaBunata
YosnauEnsatuRunaveedolade cax
mm2sgsﬂmwc§)’uﬁﬁmm§)3 tar D89
& (Millar et al. 2008). Millar e al. (2010)
and Young et al. (2015) S9guetinoanauiinle
Tosamawso WunagSenieha ey
ggnﬂnmsﬁoﬁo“ﬁzﬁ@ggu 9090298029
098. (RygagtoRnan, luasufiogaoneS
nauzﬁqmmn naposuuBadinin Su
‘tv:f)Lzﬁsﬂummnwsﬁoﬁagucc;juﬁgcﬁn
SumaSqmanae  aroswanadSHud
gauanBa@oupefiv Wedfulaluna
R0 (Ebata er al. 2020) 4z Buajofiy
Tunauduygnaue=ao Ao toinauSsHu
Ma909uNau Fu (Mayberry ef al. 2018).

Tnmwctﬁ‘caﬁnmﬂmgﬁﬂn@azmu
0 By wroaoUndey tar (Sumey
aovaenale3finaududofidaaaadn, Do
%eus99umes gar Wudfinaufigaony
SnovuouSuidatunialy (Windsor er al.
2017) SHnaudial sene9toEosvud
gousoufugaonE8nau ananumiﬂm
aaﬂu§wwmwmw9muugo‘cw N9909U
Sordnzya Lﬁ@ﬂﬂb&ﬂgﬁ%%%%
ao‘fn‘taavmasaunumui‘juzmmgmw
2N (R muf«mmnauaeg mauan

(Mayberry et al. 2018).

Danew - Uyua 2022

13



The Lao Journal of Agriculture and Forestry, No. 46

mu’duufjmuéjgcnzj 299290Nt S
nau sﬂl YUY 292 ELJJlJEJﬂJJU]‘]LLSS%)fJ nay
a)ojpnwzn“lmwnwaaom coudnoauiadiy
msa‘cosummm‘ta ?oaavcwﬁvcwnmn
Juyy nag0aueana, m:uUJuccznmcuzu
Tu, NIWIoNIU €L mnuamwmﬂgmn
geswwFonanduyy na9oauewu Ky
Toymnwﬂwosﬂmﬂnao Sutudiosamau
g0 wae mnm‘iaagcamme UNNIEI
anvammummnn stnﬂusﬂmmau
Weney. S9fanae cuunauseLEUEn
InSutw 2o9g9onzSney  Twdegdu
taz lmbooaududy. Huoadgnauody
Lﬁsnﬂu%omvmmauwv‘tﬁéﬂﬁj Tunau
LL&J’]UJUUOSJDLE’]J’]UJ’]DU]J’]‘]DZI]\EOSUEJD
YougE @AY nauyndioeuauEosoy
T]UZ‘]OW’&)J’BD Tnavwwcgsu‘tzesgas 3)
Soficonnagfiy tar S&39K0nag0au @y
m‘uaﬂauagmn 29tunaueeSo. nauss
znsJ619sounuaﬂanvansuaamvm?asu
r,cuumuccaﬂUJUUQSJmﬂnmwcsommg
SouHu stmowsnunmﬂmgmuwamo
g9onzdnau ’Q“QS?U@O‘]USNU’Q‘]U T
nauduedwzeno, Srnwioseun ga o
nzuadinaududowsuandondanaafin
zﬂmé}gmn Y éﬁjaaﬂué%zmlaﬁam%
NeUNIUFE W02 UCRLULLOFE I,

2&%03@0% 2oula Tagm:umu
amaauumnaﬁ LRE NIWOEYIOED sJ
MUY 299 «az majovau (LS/2017/034)
zuw?mumnmzfﬁuasuynﬁn Toe@ugna:zﬂ

nednagafiudogeii@e (ACIAR) $to
SRS BIG STIEALLY unaudngalugy
9, sgzuognoanzevla wav %qw@mi‘iw
éﬂg@gé} senaduiiunomeESny, Uty gav
Toneuaduuedo ﬁiéasyﬁo?agmwgu
poafioasytgnae e lnwongawsian
YouhtUSotmULtto s'ouiﬁuaﬂom%neu
%‘msuwwajmm naudunoafioasgsy
mwmvumcao ‘comz,lvawammusou
UZI]O'Q‘m25LI;ZJ‘U9&)J3§)O gz nNawdely
(20989EMSULE(20, NOINILNEENY Loy
Jaty) (Segiiy, wsgasgasu g (Jo9c2
Tuv msmsossmmugﬁnmnmn £RE OV
fogaone8ney Hrdasoulagnaulussd
Snooy.

VIL (oneg9u99959

ACO, 2012. Lao census of agriculture
2010/11.Dubeuf, J.-P., R. Bendapudi, D
Bhandari, J. Capote, R. Carrasco-Sanchez,
I. Daskiran, V. Guimaraes, L. Iniguez, N.
Koluman-Darcan, C. Peacock, A. Rota, B.
Richkowsky and L. Sepe, 2014. Scaling
up successful

practices for pro-poor

development projects involving goats:
First outputs of a comparative study. Small

Ruminant Research 121(1): 146-156.

Ebata, A., H. MacGregor, M.
Loevinsohn and K. S. Win, 2020. Why
behaviours structural
household

pig diseases in

do not change:

constraints  that influence
decisions to control
Myanmar. Preventive veterinary medicine

183: 105138-105138.

14

January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& U‘7EJJ, JeUJY). 46

Ekwemalor, K., S. Adjei-Fremah,
E. Asiamah, E. Eluka-Okoludoh, B. Osei
and M. Worku, 2018. Systemic expression
of galectin genes in periparturient goats.

Small ruminant research 168: 60-68.

FAO, 2020. Livestock Systems:
Goats. Retrieved 27 Oct, 2020, from http://
www.fao.org/livestock-systems/global-

distributions/goats/en/.

FAOSTAT, 2019. FAOSTAT
Statistics Database. Food and agriculture
organisation of the united nations statistics
Retrieved 29 September 2016,
2015, from http://faostat3.fao.org/home/E.

division.

Gray, D., S. Walkden-Brown, P.
Phengsavanh, R. Hergenhan, N. Hoang,
A. Phengvilaysouk, M. Carnegie, J. Millar
and N. Hiru Van, 2019. Final Report:
Assessing goat production and marketing
systems in Laos and market linkages into
Vietnam. Canberra, Australia Centre for

International Agricultural Research.

Holt, H. R., P. Inthavong, K.
Blaszak, C. Keokamphe, A. Phongmany,
S. D. Blacksell, P. A. Durr, K. Graham,
J. Allen, B. Donnelly, K. Newberry, D.
Grace, S. Alonso, J. Gilbert and F. Unger,
2019. Production diseases in smallholder
pig systems in rural Lao PDR. Preventive
Veterinary Medicine 162: 110-116.

Kounnavongsa, B., V. Phengvichith

and T. R. Preston, 2010. Existing goat

production systems in Khammouane
province Lao. Master of Science Master of
Science, Swedish University of Agricultural

Sciences, Uppsala.

Mahmoudi, P., A. Rashidi and M.
Razmkabir, 2018. Inbreeding effects on some
reproductive traits in Markhoz goats. Animal
production science 58(12): 2178-2183.

Mayberry, D., A. Ash, D. Prestwidge
and M. Herrero, 2018. Closing yield gaps
in smallholder goat production systems in
Ethiopia and India. Livest Sci 214: 238-244.

Mellado, M., I. J. Rodriguez,
A. Alvarado-Espino, F. G. Véliz, J.
Mellado and J. E. Garcia, 2020. Short
communication: reproductive response to
concentrate supplementation of mixed-
breed goats on rangeland. Trop Anim Health
Prod 52(5): 2737-2741.

Millar, J., A. F. Colvin, A.
Phengyvilaysouk, P. Phengsavanh, L. Olmo
and S. Walkden-Brown, 2021. Smallholder
goat raising in Lao PDR: is there potential
to improve management and productivity?
Manuscript submitted to The Lao Journal of

Agriculture and Forestry.

Millar, J. and J. Connell, 2010.
Strategies for scaling out impacts from
agricultural systems change: the case of forages

and livestock production in Laos. Agriculture
and Human Values 27(2): 213-225.

Danew - Uyua 2022

15



The Lao Journal of Agriculture and Forestry, No. 46

Millar, J. and V. Photakoun,
2008. Livestock development and poverty
alleviation: revolution or evolution for
upland livelihoods in Lao PDR? International
Journal of Agricultural Sustainability 6(1):
89-102.

Nogueira, D. M., B. Gummow, C. P.
Gardiner, J. Cavalieri, L. A. Fitzpatrick
and A. J. Parker, 2016. A survey of the meat
goat industry in Queensland and New South
Wales. 2. Herd management, reproductive
performance and animal health. Animal
production science 56(9): 1533-1544.

Orskov, E. R. 2011. Goat production
on a global basis. Small ruminant research
98(1-3): 9-11.

2006. Goat

Production Development in Lao PDR:

Phengsavanh, P.

Potential, Limitations
of Forage Development. APHCA-ILRI

Regional Workshop on Goat production

and Approaches

systems and markets, Luang Prabang, Lao
PDR, 24 - 25 October 2006.

Rast, L., J.-A. L. M. L. Toribio, N.
K. Dhand, S. Khounsy and P. A. Windsor,
2014. Why are simple control options for
Toxocara vitulorum not being implemented
by cattle and buffalo smallholder farmers

in South-East Asia? Preventive veterinary
medicine 113(2): 211-218.

Sato, M. O., M. Sato, K. Chaisiri, W.

Maipanich, T. Yoonuan, S. Sanguankiat,

T. Pongvongsa, B. Boupha, K. Moji and
J. Waikagul, 2014. Nematode infection
among ruminants in monsoon climate (Ban-
Lahanam, Lao PDR) and its role as food-
borne zoonosis. Rev Bras Parasitol Vet
23(1): 80-84.

Windsor, P. A., S. Nampanya,
V. Putthana, K. Keonam, K. Johnson,
R. D. Bush and S. Khounsy, 2018. The
endoparasitism challenge in developing
countries as goat raising develops from
smallholder to commercial production
systems: A study from Laos. Veterinary

Parasitology 251: 95-100.

Windsor, P. A., S. Nampanya, A.
Tagger, K. Keonam, M. Gerasimova, V.
Putthana, R. D. Bush and S. Khounsy,
2017. Is orf infection a risk to expanding
goat production in developing countries?
A study from Lao PDR. Small Ruminant
Research 154: 123-128.

Xaypha, S. 2005. Goat production in
smallholder farming systems in lowland Lao
PDR and an evaluation of different forages

for growing goats Masters.

Young, J. R., S. Evans-Kocinski,
R. D. Bush and P. A. Windsor, 2015.
Improving smallholder farmer biosecurity
in the mekong region through change
management. Transboundary and Emerging
Diseases 62: 491-504.

16

January - June 2022



09€IIVOVN0INLENT ke UaLL, Sedudi. 46

LY

%
N
9
’
:

u

ﬁ *ada & ! o
§U§8EL03. 2: Weyandandoewy ZﬂEﬂO?UEJEE?Of]&EmOUUSC?O
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Smallholder goat raising in Lao PDR: is there potential to
improve management and productivity?

J MILLA', A. F COLVIN?, A. PHENGVILAYSOUK?, P. PHENGSAVANH’,
L. OLMO’ and SW. WALKDEN-BROWN?

Abstract

This paper examines smallholder goat management systems in Lao PDR within the
context of achieving improvements in productivity to benefit rural livelihoods. A survey of
70 goat raising households from seven villages in Savannakhet province was conducted in
February 2020.

Respondents owned an average of 9.0 goats per household and most herds were free-
range during the day and housed at night with minimal input to management. Goat raising was
a shared activity by men and women. Goats provided just under a third of household income
(27.9%) and 40.6% of total farm income, demonstrating how significant they have become to
livelihoods. The most important constraints to goat production identified by respondents were
prevalence of Orf virus, diarrhoea, seasonal feed shortages and lack of access to animal health
services. All respondents indicated they plan to keep goats in the future with 85% wanting to

increase goat numbers for increased income.

Improvements to goat raising will require a step by step learning process starting with
easy, low cost practices such as good housing, feeding quality forages, and avoiding in-
breeding. Any increase in labour demand or costs will have to be carefully considered against

economic returns and other family responsibilities.

Keywords: :Goat management, goat export trade, Lao PDR, rural livelihoods

ICharles Sturt University, PO Box 789, Albury NSW Australia. jmillar@csu.edu.au (Corresponding
Author)

ZAnimal Science, School of Environmental and Rural Science, University of New England, Armidale
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New Climate Resilience Rice Variety “HomThadokkham 16
(HTDK16)”

Laeh HOMSENGCHANH', Phetmaniseng XANGSAYAXANE', Chanthakone
BOUALAPHANH?, Khamtay VONGXAYYA!, Phatsalakone MANIVONG/,

Amphay SOUVANNALAT' and Theerayut TOOJINDA 3,

Abstract

Homthadokkham16 (HTDK16) is an aromatic, submergence tolerance and broad-
spectrum resistance to leaf and neck blast isolates. Hybridization was done between TDKS
(high yielding and wide adaptation) and RGD10033-77-MAS-22 (fragrance, submergence
tolerance and blast resistance genes). This breeding program was aimed to improve Lao
commercial rice variety (TDKS8) to be a climate resilience rice variety with aromatic flavor,
submergence tolerance and broad-spectrum resistance to blast isolates by using Marker
Assisted Selection (MAS). The breeding program started in 2013, the promising line (TDK-
RGD13300-88-1-1-MAS-5-MAS-B) was selected in 2019 and evaluated yield performance
and eating quality in 2020-2021. HTDK16 is an aromatic non-photoperiod glutinous, high
yielding, semi-dwarf plant type, slender grain shape, resistance to lodging, maturity date is 140
days, wide adaptability. The variety is adapted to most of rainfed and irrigated lowland rice
ecosystem in Laos, mainly in the central, southern and some northern provinces. HTDK16 is
harboring qBL11 (Pikm-2) gene which located on chromosomel1 that can complete resistance
against to rice blast isolates, moderate resistance to the damage from bacterial leave blight,
long grain variety with straw grain color. Mean grain yield over 2 seasons in 4 provinces higher
12% in Vientiane capital, 10% in Savanakhet, 4% in Champasak and 20% in Loungnamtha.
Total milling quality was 65% similar to TDKS8 and head rice was 51% higher than TDK8
(48%). Eating quality was soft texture and steamed rice is unique aroma flavor. HTDK16 is
moderate susceptible to brown plant hopper and green leaf hopper, stem borer, susceptible to

heat and cold tolerance. To speed up and disseminate this variety to farmers, the Rice Research
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Center has produced breeder seed in 2020, foundation (R1) in 2021 and registered seed (R2)
in dry season 2021-2022 in the amount of 5 tons and disseminated seeds in wet season 2022 to
Lao farmers for cultivating in the areas of 80 ha that is estimated to get seed around 300 tons

in end of wet season 2022.

Keywords: HTDK 16, Climate Resilience, Submergence, Fragrance, leaf and neck blast.

'Rice Research Center,
’National Agriculture and Forestry Institute (NAFRI),

JRice science, Rice Gene Discovery Unit, Kasetsart University Khamphaeng saen campus, Thailand
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130-135 3u nuccm.um:nmmucm:qmmu
i, gn‘tﬁiﬁgmﬁ KT VIS, NUUIUNIY
duwesaotw, odinoaumeu (WD «ae
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arue 2012). dfiucuugaeiiuda RGD
10033-77-MAS-22 Hifaoaumey gay O
SoRaueiiy Hoaunaudureaotio @y
an299 TDK303/IR85264/RGD07529 (Ju
ﬁmgﬂwptﬁoﬁcﬁsg, é‘léll%)'jll‘um‘]ﬂ,
wonnNd wae $ENO209689 eonnentiu
[;8811(;;]20‘1 (Manivong et al., 2014).

3.2 Siinauiuyy

Qunaed 2013 éﬂgngs%u’mnTme
nautacdanoaumeuamngasiiviSansy
RGD10033-77-MAS-22 (8aguuoiiu TDK
8: 83TU§Uagccogﬁl coV LU0 Nty
z;g%mgﬁoa‘fécmoﬁuLgﬂzﬁﬂoané’m
8 (TDK 8) dsBuiivFusaeiiviBansy
RGD10033-77-MAS-22, guaWu TDK 8
Badulouiiy war seiiude RGD

10033-77-MAS-22 Judiiumeudelato
Fi, Fovanbudes tmueduducesto F,
gR80ReNBg98 iy muéammaagccm
«ae Daoaumeu st‘cugnmﬁu F, §u
d&oiSenseduIuseo F, uas F, 3980
cﬁamﬁaaz?nagww?ucazgw DNA #i MAS
(Bagosweufiunaudoden wuuliugau
509&6190161{3315101;32‘1111
Breeding) Autosaeiivdetofiidusnsy
vedinegnaulusa F, fjf]%ﬂiﬁuﬁﬁﬁ‘wgn
NS U UJUU]JU%U&EU%U&G}UG]ES@J?
‘téma’uﬁn&fﬁlw 11 myiﬁwiﬁ'ﬁaawmau
wamnmumomumgg (a0 o
iuguoiiy Tmzmgcwawwameumoan
m 16 (HTDK16) Tuasgty T 2022 595
Suneu ua msavgoauﬁ

(Conventional
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TDKS8 RGD10033-77-MAS-22
(L (qBl1:gBI11,Subl, Aroma)
r @ .
!
RGD13300

“YrufivcDognéiof
Wwow 18 Au

finBoUEDHIED) ESE HOIUMDL
snfiofl 2+3
4wou 1320 Su

CioeDen
gnEoi 4
Wwou 50 mwudiv

BAAT
(AMROMA SLIDL CBL L. OnL 11

— fiovwBon
n - T
2017 (AROMA, GUDLGBLL, QOLLLY 'lﬁug::ﬁ‘:mn:jr.imu
| A
inmeuduosdo
U 2018-2021 2 Vandion 6. 7, 8
-~ suow 294, BO 11
| wpavdlucuSalio
l
2022 SOTICLOLL

sull 1: weworonauduyaiivi@amevnaoenda 16

3.3 2vuounaugio@enaamaudalge  HilggaguriuiintoddEuoa: Sngrueh
099V SV (291208 Srvntuygcunasauney, Hunanou
* ~ g
§RE ADIWOWNIWWELI0 LI (S9naudy
o o & ' g I3
Yauagiaoudaly Marker figaua0uen
zi’ch\ioaJﬂfféomwﬁgmyaano 00ER99 1.

Suneuiado  n9InaLONNaY
coqicugney Younaudalg@egmas
mgﬁqn?uca:}mocféms (DNA Marker)
09FILI0LHNODIL KON FENDI L

42 January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& UﬂfJJ, JeUJY). 46

2y g ¥ v @ [ o o Y Q
O90ER99 1. markers UlﬁzaﬁtﬁﬂqﬁﬂﬂﬂaQﬂ&ng}BU%ﬁCOU'Q‘)TQUEEJJUJIJ (ENE 28TU102990)

(Sue

R _ RGD10033-77-
Sihoqmae | v Snsruy tatulgy | TDKS MAS.22
Aromarker | badh2 02UNLB 8 400 bp 392 bp

RM212 Pi37 | oaunavwzoaoluto 1 ~140 bp ~130 bp
RM319 naumanweeanlutu 1 ~140 bp ~130 bp
RM224 | Pikm-2 | oaumavwzoaaluta 11 155 bp 140 bp
RM144 oaunauweean Ut 11 ~200 bp 240 bp
R10783 indel | Sub! Hudanou 9 350 bp 330 bp

3.4 Nn9U3(9 DNA markers

mucwnmasjﬂﬂuasu 283L£1JDZU1J
BSadey cay mywnaaam Hezaunaudo
LﬁsnmmnauuumnsuLuaacauaﬂ S9N

Q

8, Usanmaogmg cwamowswmuame
fiutaouagLio DNA Toam?aam DNA
Trap Kit (DNA technology laboratory) 299
ne9fioasyEintutas AanwLay, Uema
Sneeatans 0890, Yeot. fnaanto
FSonaugeFodBue eogunar Hogay
tao39NatUdivdeSuansdy  coudindn
PCR £t (8N2£00902998(5U90082
yauNau gel electrophoresis At maudiu
Jeduaudiduie 2o9@ejuae Aromarker,
R10783 indel, RM212, RM319, RM144
gr RM224 cchn"ﬁéB{n’mJoiﬁw &: nenju
PCR reaction 93090 10 pl YouDgouue
neudal: DNA template 20 ng 1X PCR
buffer 1.5 mM MgCI2 0.2 mM dNTPs

0.2 uM primers (forward € reverse

primers) 0.25 U Taq DNA polymerase (%
&u deionized water %n‘tﬁﬁﬁmogjazﬁw
cw'ﬂu 10 ul taotaBadiog PCR waody
EmmﬂijOﬂlJ Pre denaturatlon 95 %€ 099 3
vag 1 seumwoaamwmewu denature 95°
(029 30 duad zgumezgu annealing 55°
(029 30 U U s?'nmezyu extension
72°€ (09 1 U9l 99UV 35 S9U Kar
long extension §i 72¢ oma 5 Ll PCR
products (HodaEoSunaugagdiy S99
vagengza0dSuelu 4.5 % polyacry-
lamide gel electrophoresis nauEiningy
neugoesioasy ntulad Nawws
LSV, VEn9dnee lans®0s90, Jeinn
‘Em mgwnumwu“lmmvtwu 0 KON
mgaammgwwamtauawwummoaau
299600 marker Toy&umjuigjgswm
Ua00en U (standard DNA ladder) ﬁ‘cﬁ
load njy.
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3.5 naudiodeantosls Marker (29
2928 (Marker assisted selection: MAS)

muijumwmgu copdalggoso
(SonSngruefioegnauludo F, e F,
waroaludo F, 4 F, cwn‘tomumn
amasnanmwmgmg Hgasuuaca
By amasmwlmzjémmaagmj gy OU
009029V stmOGJSU’WUOIJU“’aﬂJ’]SiU
] oﬂmw']zjmyegmuean‘wmgmnuu 39
m‘Za markers (H9EUNO0I LONOIJAE
Mol tar LU0 (IEangl) Lasoden
Busnloeity 6 markers guLIOIEEOSeN
Autozaeiivdgingslu sUILLOY 1 80
paeto 11 gaedivfifaocunsy way §n
sruehuiianae TDKS war el
vt tufoseudueedo, donautuio
gREiiogounag 56111@1111321161031%?111 Gy
mn%gﬂ]gﬂm%ﬁna&c%, @ngwa&w nednd
nazelu Koy ulwugaw.

Iv. Butosu

4.1 GutoSuaamnaunalzdegmasd
(SULO (29208 {LUN2:VV90 DNA

fannauteceniivoaSansuna
oonea 16 ccﬁw‘(ﬁ%ugwéawﬁcémemn
dua 3 Ju & Sueoawmeu, Judaumay
wewaotaigluizw 11 ez Jufivdanou
(Subl) FaFudunaunavwzoantm gl
You 1 cuudydiusugougeguy Shady
éu;_gummamg 2, 9annautaeN2Lma0d
SueivaaBansunacsnda 16 Loy
gnéauacéuLszﬁmouguﬁnmw&wmw
wewaotaaanigloigy 11, SE¥ngeue
aoaumeLImMIgiulgy 8, war Dduiiu
Sanouaantgtulgw 9.

090299 2. BURINNIWLILLN2EI02990 (S V(90099 HTDK 16 (o Wik

SIOEY o oty RGD10033-
& INSrVy = TDKS HTDK 16
w9 N 77-MAS-22
Aromarker | badh2 |@oaum9U 8 400 bp 392 bp 392 bp
RM212 Pi37 |oaumapweoaolotay | 1 [~140bp| ~130bp | ~140bp
RM319 oavmauweeaolutow | 1 | ~140bp| ~130bp | ~140bp
RM224 | Pikm-2 | oaumapweeaoluton | 11 | 155bp | 140 bp 140 bp
RM 144 naumauweeaolutay | 11 | ~200bp [ 240 bp 240 bp
R10783 ..
: del Subl | IUVITOU 9 350 bp 330 bp 330 bp
mae
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4.2 S9UNoUBUEEI0 Kt GuIEI0

[2aguailivmau Manenaal6 (HTDK
16) D9awous09dguluaziiunag 10 809
Ogu, Sunjuls TDKS wuubiwousoy

5@ut$ﬂﬁw, Setuouoddsoggaensy
(1Y ﬁ;ﬁcémb’olﬁﬁﬁaﬁ fucDenjuiiu
8 TDKS8: 93% souvagin 1.000 Doy
09 HTDK 16 (31,3 na) S098n 1.000 (o
gjﬂynéﬂ TDK 8: (25,43 naay).

0099 3: S9UenNeuiiuIER0299cUaliu TDK 16 %umJU"Z&' TDK 8

FLNI HTDK 16 TDK 8
%wousogé"@w 10 10
JuoutoBudsoy 102 95
% tUatdu 89 93
Dagin 1.000 tHo (naau) 31,3 254

WL WO 2YVRTRUREQHVT 2022

4.3 zJonzwautuaza0

BuoeSoszmely 2 aaggﬁw 4
Lnaogz‘r"}ﬁumJU Técwaﬁ‘uﬁo@‘u cz“ﬁijolﬂs'J
wvaswmagqp%msumoenm 16%1@311
geR0gIay 12%, SJLL?OS&)‘“ZHOUU“E?O

Tzﬁé‘ﬁuwaﬁo%jﬁsﬁm@w 10%, gl'J'?vﬂUﬂ‘fsl“n
Tﬁ@nwaﬁm@gﬁsn?m@u 4% Gy g'maj
Doz T&&Uwzﬁoggﬁsﬁm% 20%, S
WiutooacuoaiiviBamevnanendale
aoawgwaolodueLSo Yod83unsuruo
’uiméﬂz?)"ﬁﬁugn‘fmcéascczag.

0IER0Y 4: BUEIEINIER8299KUdTU HTDK 16 »jufiveuadiu TDK 8

1299 quoiiy | 8u2021 | €ag 2021-2022 | Sz | aowconna (%)
HTDK16 | 4.838 5.335 5.087 12
VEaadRl | 1pky 4577 4537 4557 100
. HTDK16 | 3.972 3.858 3.915 11
RENOVUEIEO | 19Ng 3.427 3.694 3.561 101
o HTDK16 | 4.108 4.964 4536 106
Rl PNG4 4.038 4.690 4364 102
. HTDK16 | 3.883 3.883 123
goguamn Takiet 3.257 3.57 103
SE(ae 4013 4513
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4.4 AIngzve299tlaisa

suéﬂjaejtﬁa HTDK16 guvFoly
99 WONYID-Jo emimu TDK 8 (09012299
6), (29209899, 2INOYY, NIV (AL

SosouBagay (aaﬂumo/amun;;ﬂg)
HTDK 16 § 895: 7,39 bWy, 2,17 UL, 1.74
Ly ko 3,40 U0V, ﬁlameagsjoﬁlf]
QUL

naoEang 5: todaden gay (Bansgzeguuoiiu HTDK 16 QumJUTé TDK 8

/o aNJzue HTDK 16 TDK 8
L. (2acJen paddy rice:

1 o Sido9y ShamauSy
2 280090000

2.1 | 229992 (LL) 11,18 10,51
22 | 209n099 (LW) 2,46 2,59
2.3 | @909 (VU) 2,05 2,08
24 | Hogou (aogma/aagn&g) 4,54 4,05
2.5 §Uéﬁ3283£ﬁm§ﬂzﬁsn 892-8]9 892-8]0
1L (Sagau milled rice

1 o 26102:11 2%)2:11
2 280190000

2.1 | 209992 (L) 7,08 6,94
22 | 2991099 (LW) 2,14 2,21
2.3 QORI (L) 1,73 1,79
2.4 gm&o:u (aogmo/aagnmg) 3,30 3,14
2.5 §US°13 892-8]D 892-8]0

4.5 answﬂu‘lnmn%

@unswqumuﬁcéﬂmuagasg
HTDK 16 «uug93noa TDK 8, (89 HTDK
16 B Bunaug §93: 75% sou TDK 8
€U 73%. shSu@Budagaudswo 1

agguégtuﬁu 41% Uz 36% 00U,
éﬁuasgﬂuuhni)tmndﬂg?ﬁu 8 77%
tar 76% 0audasy. soudBudagau
Jrwo 1 as@&’ﬂmw':u 51% g 48% 09U
A0V EqullJ\E55‘]@1)1]88Jﬁ2)3’1‘]ﬂ§&3@1]‘]@%5
§3ﬁsuaegmccagqmtwaﬁu (©902299 6).
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0L 6: INJeLT029ToN tar (29199 299kUdTUE29 HTDK 16, TDKS

Q9991 HTDK 16 TDK 8

AxQuagd 2022

% (2999 75 73
% (2989u8t0 63 62
% (Sagaude o 1 41 36
% 9 13 10
Quotlud 2021

% (S9neY 77 76
% (2aguS Lo 65 65
% (SagauUzo 1 51 48
% $9 12 11

4.6 anzwqu‘fumnﬁn

guUWaUNauUiiueey HTDK 16 oy
2ouyUdaAwIgNTn way Usio 1 8§

TugmgmgannygesnnuLzmsaunucwazuw

TDK 1 Q% 8 LLC’)Zﬂj 2 wuodly guudmeyU
(10299 7).

0IER99 7: qnwwﬂummfﬁg gar nauRveegLualiv HTDK 16, szUTé) TDKS

NI HTDK 16 TDK 8 TDK 1
amuéswﬁu éenﬁu ésam}u éeuﬁu
0OWMBU N2U Jmeu Jmou
amuéawﬁuijg 1301 20%09 éam}u ésm}u ésnﬁu

e 0: 999U HTDK 16 gz TDKS cémé‘]w‘(uéwﬁwiﬂwp, € TDK 1 Lﬁs‘ws?'né’n

JOUSY
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. SLYU LT Sumeua

cuofivley HTDK16 wuuguoiiy
LSG}UUJamsu‘ZU?EmeESQm, DaumauUE
gaolutacuunong, Jr wodadiuregLsy
agmnmjmnnumnau‘mm Li‘jwcc‘uawn
Usanmaoguag, 29¢ 140 Su Suwnidn
mmwteﬂg}mmum Un‘tomgmﬁ LT U9
%29, woczﬂcﬁangjaiﬂag Fo0luvs oo
92-59, Lﬁcawnﬂw&mJULmﬂnu TDKS g
Vswaunauiudesuyy, ey «ae £2“|
ngU\ﬂUéUCLljUZjUUJD «uaiiu HTDK16 &
\cosuaumumuwvmo‘tw Tmhﬁau 11
(Pikm-2) (898uEgnn0 Lwnmmomwmn
OWrea0 LI ONOIPLILADIDT  CAUNIL
Oidosamozogureact  tomaeiSal
fag9aua9n9maL 108 Besamoludy
oty gar JeodSudu (Chaipanya et
al., 2017), Jenonayiae (Fukuta ef al,
2014) uaz demamdjouay (Nguyen ef
al., 2015). srwaranal 14 Befidudo
LcmnasgngemLmoz‘ﬁ‘cﬁ\cgcwng@agmm
EJ"z;JiJ (Wovedugy wouazue., 2010), €ae
cuaiiuda HiTBu qBLI1 (Pikm-2) €UU
Seoaugauannaunautofisudigio
(Manivong et al, 2014). ®ogwaelua
nuaBue zﬁaougu%naawa&qnmnwa
gaotay (Pi37) Lonaudatulzlunautu
z;géﬁm%%&wmwwsma‘wi FURoyag
wuadivgaoludemotn By RD6-0aU
manwzea0tay (Pinta ef al, 2013, Toojinda
2005, Sreewongchai et al., 2010;
2010) M12UUES105-

0IWNWWELI0 L2 (Nalampangnoenplab,

et al.,

Wongsaprom et al.,

2011) IR77955-24-75-284-090NUWLLI0
Yo (Kotchasatit 2013) «aw Ue0R90
Saguunanendal Lar NSNS 8 MU
maLwWEe90tay (Manivong ef al, 2014, gaw
wouazUE 2019, 2020) WISV

SoSudegmandSue z(n"moue;u
Snsgwuehiudatou (Subl) gay aoaUTISy
(badh2) ilawcijwcgsgwwiucaagu Hiione
mmawuwﬂvmﬂv%aéﬁuﬁljﬁu- miuem
(SonSngruedonaos9inoey tar wUu
99, Jnavacsgauasausaao lunauna
ﬁuggﬁmgﬂ%wnmo‘cm 990992099
(Wanchana et al., 2003; Toojinda etal., 2005,
Katengam et al., 2008) 29289 (Manivong
et al, 2014, Sunzasu wsvazvy 2019,
wh «ay avuy 2013, KAy wouaELE 2019)
SuEafit8ufiunautanon (Subl) €U
gavaofiulugzwautanousstodiuoaa
10-20 5 Sufivgzwaua (Das et al., 2009).

émcmgamuéqwe}w nauLaNEg09
ne8a gas Jaty, nautagenaduaunon
nede, Uatl tav Soneuaduuedo, o
vﬁwnéﬁna&mgﬂ i~ aaw@mﬁ"‘tﬁgzﬁo
Soqmagoaunaviionsua gar loeoau
mzmuumvyuﬁﬂnmmmﬁzﬂsu{ﬁwsew
UI9FOL.

éesu?@tﬂusﬁg@gcﬂ?agnau
Generation Challenge Project (GCP) e
BIOTEC, @Utgﬂ, mosdedPoduma tay
Weuetneodua, Lrndureata NEE0
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- U
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o o a\y >~ aa
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Assessment of Residents’ attitude to Phou Hin Phoun Protected
Area Management. Case study: Tat-Maoungkhay Village,
Yommalat District Khammouan Province

Somsy NGORPHANXAY!, Khambay KHAMPHILAVONG?,
Khambon BOUNPHALACK?, Somsack PANYASITH?

Abstract

In this study, we aim to assess local community’s attituded on current forests status,
importance value livelihood, and their participation on forest management at Maoung-
Khai village, Yommalt District, Khammaun province. The results showed that: The total
participated in our interviews are 140 peoples, the male has more than female (65%), age class
is 35-53 years old (45%), education level (55.71%) has education skills, and most of them are
farmers (agriculture and livestock) about 98%. The current status forest is deforestation about
(59.29%), based improved (23.57%), and not changing (13.57%).

Motivation of conservation of Phu Hin Phoon National park is forest products, because
the forest areas is main food resources for local communities. The way of forest management
is: 1) The management focus on conservation more than development (16%), 2) be the same
activities (51%), and 3) Add more activities such as Eco-tourism to get more benefit to

community (27%).

The important value of forest resources (52.14%), wetland forest (40%), grassland
(47.14%), riverine (47.86%), waterfalls (35.14%), brook (50.71%), wildlife (50%), non-
timber forest products (49.29%). The significant of National park was showed that P-value =

0.00 of all indicators, that mean the women and men were statistically different.

Attitudes towards the age of importance of forest resources vary according to the

conditions of the variables.

Receiving information from many organizations found that the highest average value
(Mean = 2.30-2.65 and std = 1.23-1.26) was the first to third section to receive information
from village leaders, forest officials and NPA staff.
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Involvement in NPA management and protection is male more than female. The overall
average of all these indicators; A P-value of 0.431 differs from the total mean. Different levels
of education, primary and secondary level is most involved in the management of NPAs.
According to the age group of the sample population, there are three groups. Group 1, aged
15-34 years; The second group is 35-53 years old and the third group is 54 years up. There was

no difference in age, but there were three other indicators that Pr = 0.05.

Problems, Obstacles, Limitations and Recommendations arising from the participation
in the management and conservation of the Phu Hin Phoon NPA found that most of them had
a high average from 62.86 to 92.76 had no problems in the management and conservation of
the NPA.

Keywords: Participation, management and conservation, National park..

"Team and teachers, Faculty of Forest Sciences, National University of Laos

’Faculty of Forestry Science, National University of Laos, Vientiane Capital, Lao PDR
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Krejcie and Morgan (1970).

X>*N*P* (1-P)

ME?* (N*-1)) +HX2'P" (1-P))

T
n = 2zgua0fogaginuaeFy.

X2 = 09888 LOIRURLEUNDITI
12 Wwarduanoaudasizar .01 (Chi-square
for the desired confidence level at 1 degree

of freedom).

N = 289190Ue29N91.
P = S0goudegansu.

ME = 2902082906090 N1099
Nau (Degree of Accuracy/Margin of Error)
NIUAIDUNIWKWIQ.

(3.84%227%0.5)*(1—0.5)

0,052 *(227-1)+ (3.84%0.5%(1-0.5))
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manguao 1alucuuwey Wwidupu MS
excel 89090080 1299HIVU SV

U - ‘\JI \
(J£2N2Ui9tl0 227 O9U6D Yobogay guu
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o W I3 Y] @ < o
oL TVNaEtuaoaUSeTlu 0.05 (Su
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31,000,000 J’IU, Uaunag 9,039,655 AU ke
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2 | Jou 3.98 0.93 3.84 091 3.75 1.18 0.54 | 0.58
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N maedo | vagdie | Buuau | Htoduzao Mean | std
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1. RNV98UIU 32,14 | 571 | 2643 35.71 2.65 | 126
2. (Raguadiat 40.00 | 1143 | 2143 27.14 235 | 1.25
3. wedngaudagemgon | 4214 | 929 | 25.00 23.57 230 | 1.23
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Land use and land cover change detection by using remote
sensing and GIS technology in Vientiane Capital, LAO P.D.R

Vongphent SIHAPANYA'?, Wen XINGPING"?, Luo DAYOU"?, Viengsamone THAMMAVONG’,
Bakham CHANTHAVONG?®, Chittana PHOMPILA®

Abstract

Vientiane Capital has recently gone through intense land use and land cover changes
(LULC). This study aims to assess the changes in land use of VC, which were surveyed from
2010 to 2020 by utilizing Landsat TM & OLI-TIRS imageries. The ArcGIS -10.8, ERDAS
imagine 15 software were used to deal with satellite images and surveyed measurable data
for land cover change evaluation of the study area. Both pre-and post-classification change
detection scenarios and NDVI analysis were observed to assess the change result from 2010
to 2020. Maximum likelihood classification was utilized to create a supervised land cover
category (forest, urban, water body, agriculture, and bare ground). After ensuring an acceptable
value for each classified image (94% for 2020, 93% for 2010 with kappa values 0f 0.93 & 0.91
for 2020 and 2010), a change detection study was performed. This study discovered that the
highest growth of 22.24% of the urban area has been improved within 10 years followed by
17.21% and 10.27% of bare ground and forest; whereas the annual change rate was 64.39% and
4.06% for agriculture and water body areas, agriculture and water body had been reduced and
an (-) annual change rate of 18.05% and 0.12% respectively. In addition, NDVI analysis also
observed a decreasing trend in the forest and agricultural lands. The results of this assessment
could be supportive of design and appliance significant managing appraisals to protect the

agricultural degradation and fruitless urbanization of Vientiane Capital.

Keywords: Accuracy Assessment, Landsat, Relative Change, Supervised classification.

'Faculty of Land Resource Engineering College, Kunming University of Science and Technology,
Kunming 650000, Yunnan, China.

’Mineral Resources Prediction and Evaluation Engineering Laboratory of Yunnan Province, Kunming
650000, Yunnan, China.

3Faculty of Forestry Sciences, National University of Laos.
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Human-Elephant Conflict in Phou Khao Khouay National
Protected Area, cased study in BanNa village, Thaphabath
district, Bolykhamxay province

Thananh KHOTPATHOOM'! , Duangphachan SOUVANSAI'
Bakham CHANTHAVONG' and Kethsa NANTHAVONGDUANGSY!

Abstract

The study of Human-Elephant conflict (HEC) in Phou Khao Khouay National Protected
Area (PNPA), a case study of BanNa Village, Thaphabat District, Borikhamxay Province, Lao
PDR, aimed to summarize the causes, effects, and experiences of the solution in study area.
The study integrated data reviewing and local authorities' and villagers' interviews during

2016-2017. Descriptive statistics were used to analyze the data.

The main causes of the HEC started from changes in land-use patterns, including
electric dam construction in Lerk River in 2002 and Mang River in 2004, leading to elephant
habitat loss and fragmentation, followed by elephant habitat encroachment such as livestock
and hunting. These scenarios lead to elephant alarm, paranoia, and migration to the south west
of PNPA, which is adjacent to human settlement, agricultural land, and rubber plantation. HEC

occur when elephant raid crops, property damage, and harm human life.

The effect of HEC occurred on the elephant and humans. The impacts on elephants
were severe; they lost habitat, were injured, killed, and extinct from natural habitat in 2009,
while the effects to humans were less such as crop damages, property damages, plantation

damages, and the depressing case is a man was killed in 2005.

Eco-tourism approach was adopted for the HEC solution in BanNa during 2005-2009.
The activities included trekking, hiking, wildlife watching at the elephant observation tower,
homestay, etc. The project was successful but not sustainable as it was limited only to BanNa;

while in the surrounding areas, HEC still occurred, especially elephants still were killed. By
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the end of 2009, no more elephants came, tourists decreased yearly, and the eco-tourism ended.

The result of the study regarding the HEC in PNPA and particularly BanNa is a painful
experience for local villagers, elephant, and wildlife conservation managers. But hopefully,
this result will be crucial fundamental information for deep research or management decision-

making for the area facing HEC.

Keywords: Human-Elephant Conflict, Elephant, Local villager and effects.

'The Faculty of Forestry Science, National University of Laos
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Study on the propagation of Cratoxylum sp in Forest
Research Center.

Singkone XAYALATH', Ketmany KHAMPHOUMY',
Bounpasakxay KHAMPHOUMI' Kenichiro KIMURA?

Abstract

The fuel of charcoal is very important in Laos, especially in the big cities, is very much
to needed, including charcoal made from general wood and especially Maitiew. However, for
charcoal (white charcoal) only Maitiew is used. Harvesting of Maitiew from private and natural
forests to burn charcoal is beyond the scope, but only a few used from plantations. Experience
in planting and production (white charcoal), technicians also lack basic knowledge and no
experience in propagating and planting. Promoting the serious cultivation of stakeholders is
not yet widespread, and this issue needs to be addressed urgently. On the other hand, the Lao
people do not yet know how to propagate properly. Therefore, the study of the propagation
of teak trees has the potential to generate sustainable income for people who are interested
in planting and can use it as a raw material for production (white charcoal) for export in the

region and the region.

The study selects suitable seedlings for flowering monitoring and fruiting to select
mature seedlings. Selection of roots to be grafted is important and suitable roots to be used
as seeds should be selected according to the root area that separates from the stem. Branches
should be selected from younger plants because they will take root better than older ones. At

Forest Research Center, Vientiane Capital 2018.

Through research on sowing techniques using 2 methods (sowing seeds in the original
soil and sand cover, in 3 different places. In the laboratory, the germination rates were more than
8.33% and 11.66%, respectively; In the nursery are not germinating 0% and 0%, respectively;
and Under plantations 25 Yr. (Rosewood) germinate less than 0.55% and 1%, respectively.

Tree splitting with root cuttings had a good rate of 2-5 or more and the survival rate of rooting
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was 93.11%. Splitting of young twigs with young cuttings had a good rate, more than 2-3 twigs
and the survival rate of twigs from young twigs was 84.4%.This result is basic of Maitiew
propagation with certification thought forestry technique trail in the replication, also this data

will be the efficiency of Matiew seedling production in future.

Keywords: Maitiew s seed, germination, rooted cutting, while charcoal

!Forest Research Center, National Agriculture and Forestry Research Institute.

2 Japan International Research Center for Agriculture Sciences

Danew - Uyua 2022 125



The Lao Journal of Agriculture and Forestry, No. 46

1. waNSEco

gOUNIL Lfﬁuguasf]Usaﬂnswms
yon%o?zﬁﬁmﬂuésjmn naudS Yy
Sulosszwaediond9830 Wwhocdenngs
(i~ z“Jngé’Sommz’jm]
299Ur298uly Jd 210 (maajmam
tay Uaty, 2006). wsumpmwaawmsg
nauuhlssuwrsaneuUatll cwuumsjg
WuSuaoufignegaofigwaely way cag
Jro (Negognedna war Jaty, 2012,
2005b uaw 2010). Werueiigggaofiutn
mnauasag tar nauuhlsfiduardusan
gao@otgnao  S9598ulmzaonoaugu
oulumhwezan § nauuhlgRuaoausa
paoze9Bvuraansudaty (nofiu cay
39098, 2008; KFININT LIE (2090,
2013). naunalgwedggau Tnanchmg
299 UTumotusgmuma cuudals
weSgganaan navtuuadudedy, D
2enauty HeeSovngeloty flnauha
LEga0 lousrwartuutodo, tesu

NIVLONLU

N aaﬁo%mg coPSewovmesighita
Téiﬁ@ﬂnaaugﬂ Bu: tuneRuueds, Ty
graaL gar LN vagwangounDals
Lao@smnnwtnu§u‘cﬁ 20N
fmuéﬂ (€290999 €RE (28890, 2013)
cosaSunauean cuulzeotododiady
mngogn‘cﬁﬁa Fniuiieegtgady oy
Jatiurgaoua@onay cuufiuesuieo
waufgzaonauonau  Aiuarduaou
tUtd92a0dinin «ag JzSunaulunau
dacdunauyn, nwdio «as NuEEdo
‘t']sm (‘d‘méﬂ [($~E> ﬁﬂueﬂo), mgéwiﬁn%

aﬂmnﬁé’gaﬁoamu%zﬁnmw tar O5ue
ﬁumu%mnzﬁn i %omu‘tﬁﬁyoncavﬁg
OfuSnauggSu mauUnshfj (Julgidu
'agcm&a“luunmﬂognﬂan negtoSunauen
toel98unou Snoautigdrgaduaas &9
52?1’1)%0%551’3’1%%031%3%%%1) Tunaw
Sonaudatnto  xuududosedunaudn
INIWYN U sxpgasiiveegtufon
WHunacsglunaugagasfy  wwududy
Tzﬁ?ﬁudzaﬁuéiﬁ’%w%gaﬂ EE U0
weSonau Wedgesnluarsuiicasy Tu
S9teowaely ar wandutuboiuty
Fuduzzmaonag (V1) cﬂu‘tumemg
e lunauEofy ar g=8onau (MU
09 (e miueﬂo) waeBotutod waw
22108w, tuGalnaunzaaeiiv tueosa
§C’]‘]L51J883’1§3J3?(5 (B Jrowela,
299, 2JOuI, NIWVOY, UIAAGY LY
Sulomegy. Yubao war neaaelu
Suditodrwoans. fotod war e
‘ca?wczomao?auLcmgnnagcwwcmm
wgn"liuceommmssw‘cumag%ms@‘u
Hypericaceae, &1V Cratoxylum LealllJ: 8%
Bousu (Cratoxylum cochinchinensis); 2y
GoRuz90  (C. formosum); TUGRELLOY
(C. prunifolium); Y odoruay (C. maingayi);
YoFoen (C. sp.) (Boneu weutouazLE,
2018)

navgemeaeiiy Hotdzegdio Uy
gauanEato 2 sULVY §: nwszaeiiy
Fuevudwe (OosenurasnIugEmLae
HukvveEO naudalswangougey
a4t (Naudngacousan, nautnganoy
9, nauBon, JJUYLO (AT NIWSLNYIE

126

January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& U‘7EJJ, JeUJY). 46

Tuooudiowde). Bynavgrngasiiy
FotoduznSosan  Susaouaugaenon
0 3 (1920 —1990) HrodnBuuagunzna
Lh"aunéﬁz%}?oa 290 WU (Mendel, 1992)
waelndgnoudngaSegnausrneae
Y DcuUorwo299Ug 099N
( American Society for Horticulture Science
(ASHS)) T8 1903. wouuantoinaudu
a5ﬂﬁJoﬁumwaamm9
lugedoty Sengy, tUessy,udy
Hooou-douss,
flo, ezmeasiivoosly, tay srmuauiiy
5085‘13’] (Bailey, 1891, 1896; Corbett, 1902)
uoaatugodfutoSngamonauas Sy
@olo Jugduiydie BgiudHinau
(=T zj‘yjumuzﬁﬁﬂ?é?mlvyﬁuﬁ (B9ugy
neae0ouINaeSfinay  2enuasiiv
quésyj Wubiunauszngasiiuoos wig
YouRy tar NalgiEndn HroEowauna
oosfofuususrdusanay tar 09
Wuvesudiconglcouy q'wm2ef]éanzﬁm
paozxmuaeto (iméiu, U gae SnN) c§3
WudHtiganao divdauontonae tay 1
2 yruzelioty Bu: YoUESy (Begonia
rex Puzz. King B)., maﬂ‘uzﬁsauﬁﬂ, i RIIPE
ﬁﬂ?@f)znalsm (Gesneriaceae). éoumuas
megaliuoounaudngasan cwlucﬁéa?ﬁﬁu
z‘ﬁoz‘n'”’izﬁvmn, E?mgéfu (Armoraciarusticana
P.Gaertn.).
Youofolwrwan sandafifosanSe
saoaawgfosunaunadsesaluduy
cuuS9finouEolumandnganonda
Gugaslugoudrdnzegdulngasdy
Dnauazuagsanao z‘ﬁazﬂzﬁﬁg}w i Ouoy
Lﬁlsﬁncguﬁumﬂawﬂqjo uzpaunadidy

WU VUL LW

dofezngaeliuoos

NIUSENYIVT LUV WO SO

cmm?ﬂ?amug‘umwtﬁu tuEolmsanda
(Brown, 1916). Hosedduantonalgza
Soludy Toamuﬁﬂ‘wguﬁuﬁsm‘n{%gn
wofiEonaunga (Anonymous, 1902).
paseodonsSoi 21 Induaoacuelaln
Dalgnoauseu esgmnéﬂngs"fuﬁusﬁo
2uUUILYL 82 899712 1107 1 119 2 2o Twg
cweamaemmnmccwgeﬂuou ‘Zmzr;uo‘tu
(Anonymous, 1904) Q% yguawmcmumu
é’némﬂj’uswmuwu 283316111§61L§8811508
99 egmtasu‘canﬁmom 30 v cwsm
S99 08302vmaousy, Bose, wnuSo
ged0 war 12299109 ‘Euesnmonagy
2u8w ( Kains, 1916). gn3fizaEoduoos
poausevdivon  Eolabumanauzao
JagegRgiitnga898udusfitiusuiud
‘cﬁéauﬁmﬂééwgg S9tobnaufioass
t9zaueddubonag  TunaugaBesa
( Hottes, 1918; Hartley & Pierce, 1917). 19
Fuzautodnay Honzuanausiodulglu
20gEnEN? aagnﬂnasmmyﬁnﬁaygw
nNeYL 95-100 55]&%2 ( Kains, McQuesten,
1938). Auanaugemeaeiiy Hiealgenu
Modnaudaualglugedoty  Hduimo
neRo By naussneaeiuiuEn oow
NIUEIE0 e LleJsanuannﬁomm‘?)ﬂ
(Kao-sard, 1986). YuEnegt onausEmea
Tuoouwiy  Hudfinauidnosgeuoanay
wongenzegunutLuagsEo 80NN
ongenda BougamofdBiy Dauals
desrmeaeiiy (White, 1991; Kao-ard et al.
1998, Callister 2013). SoUNIULENIE
Tueetuto wuLloULdlomauuatao
Yoelsdfinauiiuuau ﬁﬁgéﬁu‘tﬁzpasn
palunagdganay. sedufivgau FNHU

Danew - Uyua 2022

127



The Lao Journal of Agriculture and Forestry, No. 46

AunoaUatn3gson Fudonauduaoan
mmmnwaman Twmnwzaoaonou"ln
mncsaaamwaﬂa tar nauod @We iy
goudty TunaugzmueyEndn tar 3GHnau
D912t L8 lmSuds.

0UeE9

. [ WOSNIENLN Navesrnyauly
tudoluguruunag Fannaunauny, In
298N gy Ingangesu

I1. 9Uznou 4z NN

2.1 sEnAUn

NNIVENIYNHVOMN NIHUII
Gy HEUEU YosoSediuh mnﬁoasg
sJuaoUﬁ Unesf)gmemam oznvmmom
‘EU gou o Laoogmauamuczmmau
Lagmggmiﬁwmnsg (@uaaum), tUogua
298199, wmaumogoﬁ%w (cgwccag E:
102° 26’ 50.60";c%w23mmw N: 18° 15’
59.13").

2.2 nauzsngaaiiutuOo
n. n‘mﬁﬂa:)s) (15 ) 1]

naudnga cuutosodenducuiiy
Hwaedo Bonaunaussnosn tay Wy
man diofioden@amaniicn (58U 2 A)
“ﬁu’éncgoﬁ:u (82w wsn Q9 S9ma J 2017)
éntchﬁmﬁﬁsﬂepemu 20-22 Jannau
FHoenuuaEngawnuto 1 §eu Tounau
2;1)1;5‘]2]1]‘]3’11)‘]!1:’18 tar Bauny ot
mwﬁﬂ“léwwawzﬁmu‘tﬁu 3 Suficon

m'ﬂgj'ﬁau (gu 2 B,C & D) 39OV ENUROU
900 wnu Twmesfioasy 300 wnu, Founa
Sifoauagfiueoo 50% fauou 300 €nU
IF gjo:ugn‘cﬁgj 29¢ 25 J 3900 300
«nw) Gomaunaveongenyng 7-10 Ju
(coSuH 28/7-30/10 & 2018) aouioo 3
(Gou.

d o C; '
2. ndngasan «az nwdnsangosu/
89099V

nawdngaly §95: cuLtoSNgIRo
:-,oef)‘cﬂganjaj‘ﬁumn?jnéﬂ‘cﬂgoﬁay 2 wan
goU (BU: nandngauangousangazna
ﬁﬂéﬂwﬁnéanﬁgésn (SU 3) B9tofonay
S0SenBaducuiiu wﬂnuﬂmniwnm
tDo9iiuidiv Yasmmnameﬂwmmw
s e 809 msaeuasg‘cumaemﬂo
Uﬁﬂ@ﬁj Jruav 0.5-1.5 20 «ar Oogaods
U9y 8-12 21 Uﬂﬁnéﬁ‘fugﬁﬂawz‘ﬁmu Yo
Tnaonﬁﬂz‘ﬁ@wgna&zh‘cﬁ (UL 420
N8U) BONWNIWEONDI (e ﬁgéenqmg
3-4 81 (xoSud 2/3-2/6 T 2018) aouiiy
o 3 Bou. mnmnﬁomu%nmc%ﬂgg
udﬂggmﬁjaoﬂé"iummgmg KeNgo,
oae e UzHuiv.

mn’ﬁnz‘fmégn

naun@inzyu toSosuureuiy
ANNWEONKILY, NTOLNNRDIFI2O9
wougtudotiolu Frrnito2yuuatao

Dau9daaetunausnga.

128

January - June 2022



09eIIWHVN0IMNEENT ke Ly, SedUdi. 46

@oﬁo‘témmmmmgasa‘(ﬁﬁa N
111 SutoSy

3.1 nau2sngaeiiuiuio

G = W X 100% 3.1.1 naugzmaeiiul Ueo0osnUNIENU

gALNILENRIBUa0M n;]aj'ﬁucfm’ni’m

naunanutueo Soonaunals 2 38, Tu

G: WEunmeonwauy (%); 3 grnauiinagfiu (SutBuareoy 1) iy
oanauDaledH ﬁﬂe;lzﬁsgﬁoasgﬁtﬁzéw
naugongenges3fitdagaudn war Jt0
N: 29u2uInSiguonguio; Neuu 8.33%: 11.66% caudacy; Tusgou
NINIVEONIDNEUY 0% LaE 0% 0auD9
U v Tnmngnmmmmsmmn 0.55%

GE: 9900 LU €ONLIVS;

(Sources: Rezaei F et al., 2008).

080 lanauagonIgwasdsicon T 1% 0aUa90u.

Y

(on9y

DR
SR = W X 100%

SR: S00MaU80098 (%);

DR: 99au0uiigigb8d0¢;

U

N: 29u0ui9moNss.
9FuguUEnay

AN, 209, wa war a0 (1gowua
Yuiiud), Sofo § 0@ (1g¥oungsan
tax 99), & (T§§1J81J war DaSquuaua),
ngehg 3/5x7 $o (Tamauswcm) Au,

&Jnaan KT LNV, Jueo, ehn;ags‘m

Danew - Uyua 2022 129



The Lao Journal of Agriculture and Forestry, No. 46

12

10

m oSy (Odwwitng

dreficeey

o

DU

P

aaufiy
m Mo wndn 2 cm

suazL0 1. naudjunjudiuniuconienaeyenuioio (Botadudigy)

Figure 1: Comparison of percentage germination for Cratoxylum sp seed.
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Growth and productivity of different type of chili cultivation

Tee VLIAYPHAN', Endkeo DUANGBOUNTA? Phathana SENGOUNKEO!
& Thongkhoun SISPHAITHONG'

Abstract

Capsicum was vegetable commercial production and increases of smallholder farmer
income. The chili production were many problems of insect and disease in wet season to
damage of field production and lowed productivity. This studied was conducted in Horticulture
Research Center to compare of productivity and benefit on different type of chili cultivation,
the experiment was conducted in RCBD with 3 treatments (T : High low plastic roof shelter,
T,: Black net, T,: Open field). The result of treatment were significant different among 99%
(P<0.01), almost of three treatments was show that High low plastic roof shelter in T, were
suitable of chili production in wet season and year round, the effected of yield component in
qualitative and quantitative showed that treatment (T : High low plastic roof shelter) to 85,66
cm in plant high, fruit wide per plant were 0,353 kg/plant, the maximized of productivity per
area (147mz2) average 43,23 kg/147 m2 as followed by (T,) were 36.32 kg/147m2 and poor
productivity average 23.36 kg/147m2 in (T,). losses harvested of chili in wet season were
impact of anthracnose caused by bacteria (Colletotrichum), to damage of chili harvested and
lowed productivity, the evaluation results was significant difference among 99% shown in T,
open field cultivation of chili were impact of anthracnose 80%, in T, black net cultivation were
70% and damage of chili on anthracnose in T, High low plastic roof shelter were only 12%.
The economic results on different type of chili (T,: High low plastic roof shelter, T,: Black net,
T,: Open field) cultivation, the results showed that benefit in T : 361,000 kip, 257,400 kip in
T, Respectively and in T, were lowed of benefit only 6,670 kip. suitable of chili cultivation
were High low plastic roof shelter for smallholder farmer, in greenhouse cultivation can be
increased productivity and incomes among 82.12% witch compared to cultivation in open

field in wet season.

Keywords: High low plastic roof shelter, Black net, Open field, Economic and Chili

'Hogriculture Research Center, NAFI
’Northern Agriculture College of and Forestry, Luang Prabang Province

138 January - June 2022



09eIIWHVN0IMNEENT ke Ly, SedUdi. 46

NI Li‘jnz‘i?o%m?]"%o%]mwgnﬁm
SnRumangeSonts #1208 Tungouman
tar Hudodndisadunagoaumonsfo
oxDotiy c%ﬁawéﬁmjﬁwsﬂmwaj KRE
gauaoUensuiadiueanau Yooy § 13
Uf)ECC’]ﬂS‘]?J’I‘]lJZﬂﬂEJa“UO\EOZﬂjZJ:lJ‘mOU 2N
w9 K Ugaﬂmommnwsu Hugeo
mando, mwandocey, wanioosy, o
Ju tar la@uSusSueamay ey, Tu
Ludavﬁaﬂonsgnsn%ﬁﬁuﬁmmLijm%u
aaludauoumogyae ccm&gganuwunuﬂau
qandtoludeggrwautooasy fidaoau
wudoududugamo Eolndueedo
NIYNIUIN O 525%06’3118;%5901)&3
TuuagasgnauezSomaniio cuudeSo
ngiJﬁUQOﬂuﬁsgnquaagmsmﬂo G
L%OTzﬁaﬂaﬂaegqucﬁoﬁu§)g Hogaan
YoDnauinda ?ﬂﬂU%EmOTﬂyaJﬂ?U§U££UU
WINdY e wancmggriy, WeEoly
2ﬁom§mswc§zﬁgnzﬁmﬁu§m5ﬁ Touse
Lw%chuwswnct'ﬁo?my‘tt?éut'ﬁucszﬁo@g (N
sawaoynidiugues § lnsuazmuegnay
amuﬁegmn%gmemmﬁn ne9zena
mnnnammwmgj €y SUKVUNIVYN
HwarSuFvsruautooasy, 090N
manio tofuBudorgeed dediu
UJIJ’W?’]I‘I‘]UCS“&O ccuunuynuniumo‘tu
gmﬂllff.l%ﬁ&OZnLUU&Uﬂ‘] UERPY Sartuney
waunouazLy, 2018). NaueESanedna
sJTtUUswmcsqLi‘jnmuwvaoaawmnsy
NEEINNEINW, 2900090WSL 0 ENTN
tar Sunawingeay S9EolomavesSo

ne8nalutaszgauua toSuBunefivaan
mUUJmch]onwﬁsﬂmo LﬁiJC’llJLLUle)‘U
wwDnoU, (9KaY tar Budnddnnau
asgmmﬁumw. UNNIWOINOE (VUER
poudaduszme WwusulugoneSod 21
OouS0naliu4.2%, twhauegao (Danou
-LLUIf]LL%Of)) ‘cmsonmgmegnnaﬂocaﬂnw
€y Uaﬁmcmummsg muavupmznw
QUIIEYL 2INI0 contandiusuoouyy
fonausredioeuuno, SydiuBusznou
duzSonzwaugegiio (Fuynily, 2016).

0UsF9

) disdjumpunanazidy  dulo

o (=] L% d.
ey Bueselozeguando Tugucuviicon
0997IL.

2) (iolaR]9n99 tar Jstuduoa
vigoneRonavynwaniiiod luguauvun
LONO99TI.

I1. SANau

nawfioasgludel wuutosodgue
GHonauduaoafioasy gjz‘ﬁm‘n"mwﬁoasg
283§1J51Ja5ﬂzﬁmﬁ“m waz wlnmuan, se
naduduaoanedne, Jaty car done
vasuuedo, Younauoa9LEy NIUHUAD
ﬁoasgcwu.—@u%uqu?néen Jensul 3
S9%0a99 tar 3 59 (RCBD) Randomized
Completely Block Design, (8989cJugawu
?oymwgn%z‘ﬁm‘ﬁaawﬂo 147m? (7 x 21
&50), ez lunauEonauiionsgly
Sofxuuduro Boudosrwn ma wedn,
2020.

Danew - Uyua 2022

139



The Lao Journal of Agriculture and Forestry, No. 46

SPN0I9Y €T LIVDIONIWNODY

(Sandu

l

GRVTTTE]

{

—_—

wudicda

!

~

b1

~

dyufinas)  sunuUNILGiaas)
T1 (Sausy

T2 gariua)

T3 duticda

m T2

sul. 9910299 tAE KIVIIONIWHOADY

2
o

201

V¥

2.1 mudivgyy «ax nwdaas
2.1.1 mm?’ﬁué".gn

mmﬁué.gu Tuncéazﬁgiﬁoaea o
U“"Eﬁl) EE&‘“ 283’]2]1‘WE]O‘]UEEC’]J’TC’I1‘]3 g1
ocowasgagmoaag Tmmz‘comuauwmg
O‘]lJ8fJUSﬁJ’]8U?8f]C‘11J&°JBEQO U]J’UO?@ST]U
?ﬂ‘]ﬁ)O‘]lJUB%DU‘TU (Quantltatlve Traits) [;ZUS
Jensuisalunavde Sy cagmaaaqom

SNgruEa0ILN0y 1 §99U
©702990N: Toymnguceﬂaun‘fntm
avagmoaegcwsaenmaowOUOJg G
aoﬁwLmnmgesganavuwogmo%cma
v&9R0099;

. aaﬂuageagmmn G vaaua
uumamnmmvcammu?m N9909uah
Sutuenargshonss;

¢ INFEUEWIVIWINOOY: INSE
VE2993 U0 VIIMNOHOVIE LoUs (Junag

T3

0w (Wiegenmanoauduesnay
Jumanluenasdyhioass;

. Sngrusagindowan, ﬁﬁzfu”nﬁllén
mznmmm:nmwgzm [($E wuwuaomwsm
mwmuauuogmacﬁuauwmaaqoaaw
Toycz“jaumaaoomgmﬂumouasgagmo
09I;

« NWUDVNIY0WFOTEN0 (W9
‘taapzmgmummnm gz BUNITRIINNIU
Unwﬂmwo%cmassuawu

2.1.2 nStaaz2yu

Staanagoauseds Weusuma
éuumgﬁ%%ﬁmn Yoai’m?ému%cmz
Tos SAS (Statistic Analy51s System) I:ZUSO
(OO LONO sz]muavnm T
9IWNORDY LT acmweagumgmua‘ws
nauaeg@umﬁo?oyé’ﬂé@oéuﬁ:

NAUgaNVIQ29U LN NA9O U

DO

geRB20999M0ae9 (Standard Deviation).

140

January - June 2022



N > o o ! > v
DINEFNEOUEIDNNEHT L& U‘7EJJ, JeUJY). 46

x *xx

: QQUJQEU‘UU‘)OC']EI]‘TU.

;090290 LU OU29959N0R99.

¥l = Q

D 988 89299Ur29N9U.

N :3wouincdzegs2anauiimo.

b} P4 QTQTUSLmsu Excel (Jugau
agaouzuumgwo Mna90aunauIESUEY
10 tar S9Uznaudiueedo 299mwaniio
WE9H0299;

2) cgwéﬂmuzjstﬁwéygn 9909
avﬁﬁ CUVIE L0 DU LBY 2832’1‘]1)5
cmaznmcmg ‘Zwmmamg (ANOVA) (o
wg)o2unmgmwmnmaagmumoasﬂ,

. mnﬁ‘camﬂéawﬁﬂ‘ta%mugan
NIWANEHOLORET9N0R99

gozenuadsgntiuaunata =

111 GutoSy waz naudunzua

3.1 NWIERVOUVIO €E INJsU
29909

SnsruEnIuILERUEUIo mf)mau
ﬂﬁwccunuammmnmg nwmgmnm
BluarSunoauBomiu 99% cagnmnaﬁ

30 o

3) axtodzunagoauotnefiosey
mugm;mmé'ﬁo"lmcdaas%wwu (E§8U§U,
gafiuwgy, Huiido) degenmadufiveey
Bupatatosartodadug wlUsensy
Excel cfﬁe&mamﬂé&gwﬁgﬁﬂa;

4) U”@UQD@O‘]UOIJOJﬂ Zﬂ‘lf]O‘liJl;g)O
I]uﬂO EEUU\(OC’]‘]U&O Of]‘lJ

* nuUziduuen uay Hudiunay
gx&0 logdolanaugonaudgui:

AV GP- (IC+FCC)

AV = Juaagouiv.
GP = meﬁnmsé’maau.
IC = z‘ﬁuzm:quu.

U

FCC = Budeh.

gwmaamﬁw

. X 100%
OUNUNAUEIENO

%32}10&83 T, ummcayamuagaegm

mwagnmagmoaagswg 8 85.66 cm S99
53mcwnagmoaeg T, Tmmmcayamu
ajgaegmmmw‘u 79.00 cm €T mmcww
agmoaeg T, ?mamuagavcaaesjmmu
ng 27.66 cm (090998 1), (Sanwal er a,
2004) iﬁﬁmasagmmmf’ﬁo “Zm‘uxm‘n"zéuéﬂ
coqrnduny Buondnszureegiiu

Danew - Uyua 2022

141



The Lao Journal of Agriculture and Forestry, No. 46

mandolu€ovsy ﬁamu@gnéﬂﬁj’mﬁ
(0 64,4 cm. aoaus99299WN 0 TuR9
Lou 3 S9foasy dJaoaucannagFiunag
0aug=H8 (NS) (B9SnFrUENIULI0299
manJaoaunaediiu ta wo%n?ﬁnwﬁ
wesdgdiadugavaniacundnssuea
oausm28g Nt 0590 tU: T, 6.96 cm,
$993909 T, 6.93 cm, muﬁoa%gﬁoasgzﬁ
T,6.90 cm (mmvmf]zn . aammmgesg
Ummwuuuamuumnmg mlzmgmugju
78 (NS) taw JJé‘lOﬂJJﬂﬂSJm”]iU i moam
nwwpcanwemmww Sofioney T' (Bou
su) uamunmgeegwm mﬂynaﬂmﬁoy
Seagz@e sz]mnamumﬂjesjzmn
1.70 cm, 599390950 §9H0299 T,: (€39
ﬂlJLl;a‘?lﬁ) ﬁéﬂaucéygj 1.67 cm Gz 09U
nosug9fioasy T, (Suiido) Saoaunoas

¢Jifi 1.56 cm (@90wR998 1), (Leeet al,, 2011)
Yofiossuaoavsaozeguandio  luse
W EooNeURnagFy  2eggaaiivauan
tdogelio (Capsicum annuum L) mg’a‘m
Un‘m 48 — 60 Su Buoadaoauwonnag
mgmnm P<0.05 YouSaoaweaose @y
%9%081&0‘“2)10‘13 (11.36 -14.52 cm) (az 89
aucwawuznuanmngmuaswuequanu
aedfnoautonnagfiy.  vatinmanzey
(Oarg9hoasy tuudinouLannagtiu
tar Jnovuniudiy S9hoassiidasin
mﬂyzﬁ:’@o@w T, %chﬁ 1633 ¢ c"%tﬁiu, $9999
ooy T, 14.00g 08U ez Vaginmwan
meefign Youlnasv@egarmony T,
12.33 g O8U (09022995 3), (Kuswardhani
et al, 2013) ‘mcmmmwnmwﬂn‘fmsau
SUEEONOI9IMBURN9 LY 47.16%.

090999 1. NWIEERUEU O tar INFEUE2990WINE0

ggﬁoasg ?:32@293 029V890 ﬂO‘lUﬂ:S‘]'_‘] Daginé
Q90U (cm) 29909 (cm) 29909 (cm) wan (g)
Tl 85.66 a 6.96 a 1.70 a 1633 a
T2 79.00 b 6.93 a 1.67 a 14.00 ab
T3 27.66 c 6.90 a 1.56 a 12.33 ¢
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Woudy war duiinaguagduonsnse
VE2998 (e mu%uoemﬁnc%’suguw
Bunoa, wiu@dy nwIv0eNgIiY
73 6% cuemJunuwumTagccwgquf] 34.2%
dasy, &“LLO?O‘]I]‘]W]‘U’VUO@J’]UT‘]@J 9
vovzanOduNEgIy gar 990U
odupasB9egodulnduaedadiosu.
SnsrvreesBuoedo Odefiiedymo
[annaudeBunagoauge iR luartunoa
Souliu 99% (P<0.01), Daginmandauau
(16.8m?) wiulugefioasy T, LR
7.13 kg Oouay, S2999u9889R0299 T,
5.06 kg Oy gar S9fioasgRhivadin
Uﬁsyna'ﬂng:)cmu T, Jwj9: 3.36 kg dovau

Kar GUEER0 0 147m? § gzuaaiisi

(9x21m) {FIUIEIVEILIO299VINEI0 LUV

!
O

sﬁm%’swgu & §9tioasy T, BuEES0
@331561%3&0&835‘11 Yousuae 42.23 kg O
14707, 829390960 T,, 36.32 kg O147m?
tar S9hoassfilnasriay BuoeSoada

1 as
&

néﬂuytthwzﬁmﬁmgcc%j & Suiido T,
23.36 kg 0147m? (0902995 2), g80099
Fougaudtagey (Kuswardhani er al, 2013)
‘cé%nmmugmmmﬁo Twmw%mwwﬁ
conmagfuludeody oy (Bau
Suruudonagaesy, ©eusuiisauando
Dofgnato, BeuSurvudogazay tay
Sufinageag) DuorBuweSozegando
coulu@oudy Lccﬁasccuuwagnéﬁ Do
N9939 49.01, 41.04, 57.94 and 23.87 GJ/
ha 09U KL LﬁbﬂJ@ﬁwﬁum‘uﬁo
299299 (Liu, H ef al, 2021) ‘tﬁz’ﬁoaaajgn
wanioloe Twwnalieseysmoau B9
Huceofifeanacgaa TosnauyniuSey
SusauaouBuseSogsgwaniioto
126% LﬁSZﬂJUT?\Im‘]ngTILLUUﬁIO\EUﬁIZjﬁgf]
Ongu.
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0990990 2: HUIER0E0RETIN0Y

a4 Jwouman | Vasinmen vasinmand - o 4 g
SO | d BVeIE00 kg ©0147m?
10U (3wan) o0 (kg) o9 (kg/16.8m?)

T1 77 a 0.353 a 7.13 a 4223 a

T2 41 b 0226 b 5.06b 3632 b

T3 19a 0.133 b 3.36b 2336 b

% CV 20.68 19.85 19.87 18.06

F—test sksk ksk sk kk

3.3 nwguebuezlo  fi9rmnau
iunjo

wuwvao‘inwﬂmtﬂmmg 1 BN
anmnmuwwuwum Wi (&3
moaagm 1) %cso"lmmuwsao 299019
Lwomoagtagwsi}, Swanwiadugavou
298 100UFNYIO  UIRMNIVATVIN2DY
waaﬂmilﬁu:zﬁf) (Colletotrichum spp) J99uou

SufiGowssandgnaotauou 39 Huaan
%wamﬁnﬁuéguz“ﬁgnﬁo 50 BuFuoagae
N09895029951t39 80%, 993909 €UV
Sofioas 2 (cﬁﬂﬁwccagé‘éﬂﬁowwm
70% war WssHoas9il (Lsawsumgas
on) @Fuond@Ey nauBowrsaomisenan
zmqug 12% LajLSOTmt‘JUt’JVQO TuSou
guagmﬂagmoasgm 2 gar F9Roasi
3. (090E99 3)

00998 3: nawguRuBueedofisnaudiungo Twenaedynoasy

4 a Jauoudiu | Yavouduii | Ywovduiide | @Eunaudo
FYINODY d o & X
Oxdn | Oowzs90 (V)| w90 (OU) wse90 (%)
T= SouSunagasty 50 44 a 6¢ 12¢
T,= afiuea9309 50 15b 35 b 70 ab
T,= divido 50 1 ¢ 39a 80 a
F-Test 11.51 17.86 12.90
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3.4 NWYUEDVNIYOMWISOTEN0

InsrvsnagoauRonERo 299N9U
UnmJﬂmc:’JOGi:USULLUU mncmnmgnn?oe
FE (8 LR0EUU29829a9 28.500 Hud ke
srwarlugognaunaufioasyBygauan

Iz ~o &
UgtDutod9yl:

§navuv2sgﬁu YoEuaannaugae
wwweaocmuoﬂagmoasﬂ SButogusan
mnaw (yguaumiuzniu) stn 1 ,197,000 Fiv
& 147m , 5993909 0LY T, €uw 1,026 000
fud 147m, T, 090U 665,760 fud
147m?, mmnwmwcsvamngzmoasjmmm
mmmcso TULLmavagmoasf] QOUEDOLC
LomonaFiy (B T, LeEuRunaueESo LIy
790,000 Hu, $9939U9CLL T, 592,000 Hiv
tas T, maudadu. (DeSudufiunaves

SosenuaodiuBunata Mloamnnauws
Sowan o iuoaggfioasy T, 8unata
§3n56mg,3 &: 434.000 v, 993909 €LY T,
Dnata 407.000 Hu waz Eﬁuﬁﬂ‘taé"m@o
€UV T, 120,000 v, LﬁSUJU?.ﬂJUUB%Ol?]
wawPataiuaa: S9hoasy T, eS80
wﬁuﬁﬂ‘ca&gnéﬂmﬁ 4230 % (89, $2959u9
cwu T,34 % taw T, UmueSofiwaunata
wsemﬂwwﬁ 18.02 %, (Tonzua U9
QULND WaU02uaxUY, 2020) Yofioasy
g:nwﬂman W euButuungasty ey
fuido, Bunaufioasyiuoadunala
RUNNIVLILTUIN S U Lnﬁnsﬂm%’swgu
CUORESULLU 2,2013,356 Hu Adief
360 m?, aauﬁyuzﬁtﬁoﬁwp 538,181 fiv ©
hefi 360 m?.

0909910 4: GULOSUNIYOIVEFOTETO 29910EFIN0DY (FV)

S9toasy
o QNI ESousy wafivasy Buido
147m? 147m? 147m?
1 |8utogu 2aeBueedo (GP) 1,197,000 1,026,000 665,760
2 |Bumyuoju (I0) 493,000 493,000 493,000
3 |yuaagumu (Fec) 297,000 99,000 53,000
4 | OuRiunaueIES0N9Eo 790,000 592,000 546,000
5 |[nata (guéﬂaomﬁu) 434,000 407,000 120,00
6 |JedoBwaunvta (%) 4230 34 18.02
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gaunauSngafionsy tar Huna
5;31)80%3@0%0:’1%@0@0 S9rnou
2998UER0 tar (oNEin Tunauynuan
L§07n§uccuuzﬁtcmn6ﬂ3ﬁn Yous9ls6u
Yo¥uBoIghunoaioasy wax 53?%}21;131
Sngrur29989Urnou2s9BiuaES0Ka
(FHuoa: mugnwmt’cﬁogﬁm%’ewguaég
AT couUtoEuBudnoatiufido Yoe
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§i 147m* SBueeSadafiu 42.2323 kg O
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neRoduoadButofusannaugas  (H90
SuBufiu) g 1,197,000 Hud147me, Gy
RunaugeSogUy 790,000, (Hedudufiu
naueLSoosnuao Wiudunatafitosan
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LﬁwéﬂUaZ\%mﬁwﬂuﬁﬂ‘caagnoﬁmﬁmLés
42.30 % wstUngwiJmugmnn 699 LR

ZUUZﬂﬂ‘]f]CC’Qﬁ 349%;18.02 % MW,

amccogamusuwaw gz 29Ul
JJ‘1833’]‘11J'ﬂ70013283211J€11J€10‘]ZUOt33’] G
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auaaafioasy lutheutoudusado.

£3EL0INDWSYUOU vagigestn
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Snsafioasy, 22eula mau 8u 199ts fio
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