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Village-based tropical pasture seed productiom Thailand and
Laos —a success story
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Abstract

Seed of6 forage species, Mulato Il hybrid brachiafBrachiariaruziziensisx B. decumbens B. brizanthg, Cayman
hybrid brachiaria(B. ruziziensisx B. decumbeng B. brizanthd, Mombasa guine&anicum maximujn Tanzania
guinea P. maximun), Ubon stylo(Stylosanthes guianensiar. vulgaris x var. paucflora) and Ubon paspalum
(Paspalum atratumis currently being produced byore than D00 smallholder farmers in villages in northeastiTha
land and northern Laos, under contract to Ubon Forage Seeds, Faculty oftAgridubon Ratchathani Univéig
Thailand. The seed is mainly exported (95%i}h the remainder sold within Thailantitopical Seeds LLC, a suloli

ary of a Mexican seed compar@rupo Papalotla, employs Ubon Forage Seeds to manage seed production, seed sale
and export, and to conductsearch on new forage specig€his paper detaslhow the developmerdf a smaholder-
farmer seegbroduction program in Thailarehd Laogproducedoositive social and economic outcomes for the village
seedgrowers In addition,the strong emphasis on seed quality, high purity, high vigor and high germieatibled
pasture growers in more than 20 tropical countries in Asia, Africa, thécPamd Central and South Americéy es-
tablish more than 20,000 ha of pastures over the past 3 years.

Resumen

En ddeas de Tailandia y norte de Laos existen mas de 1,000 pequefios agricultores dedaauoduacion de
semillas de los hibridos de braquigiBaachiaria ruziziensis B. decumbens B. brizanthd cvs. Mulato Il y Cayman;
guinea Panicum maximuincvs. Mombasa y Tanzani&tylosanthes guianensis. Ubon dylo y Paspalum atratum

cv. Ubon paspalum, en contrato con Ubon Forage Seeds, FaéuRygriculture, Ubon Ratchathani University,
Tailandia.El 95% de las semillas producidas es exporta@l restante 5%endidolocalmente La Tropical Seeds
LLC, una subsidiaria de la compafiia mexicana de semillaGrdpb Papalotlagcontrata dJbon Forag Seedgara
manejar laproduccon, venta y exportacion de semilla para conducir investigaciones en busqueda de nuevos
cultivaresforrajeros En estedocumento se presenta la forma céoo programa de producciéon de semilla por
productoresaldeanosen Talandia y Laosharesultado en impactgmositivos pardos pequefios productoredesde el
punto de vista social y econémico. Adicionalmem@ductoresie forrajes en mas de 20 paises tropicales de Asia,
Africa, la region del Pacifico y de Centro y Suraiteése han beneficiado de semilla de alta caligadtérminos de
pureza, vigor y germinacion, para el establecimiento de méas de 20,000 ha #mass3ibafios.

Introduction hybrid brachiaria(B. ruziziensisx B. decumbensx
B. brizanthg, Mombasa guineaP@nicum maximuin
Seed of6 forage speciesMulato Il hybrid brachiaria Tanzania guinea P maximun), Ubon stylo
(B. ruziziensix B. decumbens B. brizanthg, Cayman  (Stylosanthes guianensiar. vulgaris x var. pauciflora)
and Ubon paspalunmPéspalum atratur, are currently
produced by more that,000 smallholder farmers in
Correspondence: M.D. Hare, Ubon Ratchathani University, Facult villages in northeast Thailand and northérao PDR
of Agrri)culture, -Ubo.n. Foraée Seeds, Ubon Ratchathar):i, 34198/,.(SUbsequem refe.rred to as aOS) The S.eedover 13(.)t
Thailand. in 2012-13,is mainly exported95%), with the reman-
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Tropical Seed4LC, a subsidiary of a Mexican seed this seed is gemally not cleaned, and while cheap, it
company, Grupo Papalotla, employs Ubon Forage Seedssually has very low germination. In additiospme
in the Faculty of Agriculture, UboRatchathanUniver- small Japanese comges contract farmers to produce
sity, Thailand,to manage seed production, seed salegoundation seed of seral finestemmed guinea grass
and exprt, and to conduct research existing and new cultivars andother minor species for the Japanese-ma
forage speciedn 2003 Tropical Seeds LLC made the ket. In southern Thidand, there is regulaannualseed
business decision to come to Thailand to produee br production of puerot(opical kudzu, Pueraria phaseo-

chiaria hybrid seedecause ohigh forage seed quigy, loideg, centro[Centrosemamolle (syn. C. pubesceng
smallholder experience and professionalianThaland and cabpo (Calopogonium mucunoide®or use as caar
(Hare 1993)and Ubon Ratchathani University’'si-i  crops in the oil palm plantations in Thailand and Mala
volvement in forage seed production (Hare and Hornesia.

2004 Hare 2007).The companyalso wanted toaccess This papediscusses in detaskeed production of the

the Asian and Pacifimarkets for forage seed. In add forage speciebsted aboveand howthe development of
tion, there was an expectation that seed yields of bracha smallholderseedproduction progranproducedpos-
aria hybrids in Thailand, where agronomicnagement tive social and economic outcomes for the village seed
was intensive and seed was hdwadvested from small growers andenabledmany smallholdefarmers in other
fields, might be higher than in Brazil and Mexiocawhere  countries to receive high quality forage seBuk strong
managementwas extensive and seed was swieph the  emphasison seed quality, high purityhigh vigo and
ground inlarge fields. high germinatiorimpaced stronglyon pasturalevelp-
TheUbon Forage Seeds group in fraculty of Agi- mentin morethan 20tropical countries in AsiaAfrica,
culture at Ubon Ratchathani Universityad beenin- the Pacific andCentral and South Asricga enabling
volved in tropical forage seed research since 1888  pasturegrowers to establish more than 20,0@00hpas-
hadbuilt up an internatical reputation for excellence in tures over the paS8tyears.
forageseed production. A Memorandum of Understan
ing was signed in 2004 between Tropical Seeds LLC andiulato Il and Cayman hybrid brachiaria
the Faculty to pduce for export, tropical foragyseed in
villages in mrtheast Thailand. This Memorandum was Seed esearch
further strengthesd in 2008 and 2011, with the signing
of 3-year contracts between the same patrties. Good seed yieldsfaMulato Il and Cayman have been
In this joint venture, commercial seed production very difficult to achieve althoughboth producesuffi-
commenced with Mulato Il hybrid brachiaridowever,  cient inflorescences, racemes and spikelets to indicate a
with the development of a strong export marfketseed potential for useful seed yieldBy seed harvest, there is
other species ar@ow being producedcommercially usually a massive failure of seed set, caryopsisinaa
including Cayman hybrid brachiaria, Mombasa guinea, tion or both, with the cleaned seed coming frimwer
Tanzania guinea, Ubon stylo and Ubon paspalum. than 9% of the spitets formed by the crop&Veather
In 2007, Happy Farmersan agricultural companyn conditions during seed maturation (OctebEvember)
Laos, startedproducing seedf Mulato Il hybrid brach in northeast Thailand agenerallysuitable for seed set,
aria in northern Laos under contract to Ubon Foragewith bright sunshine and no raifhe failure of seedet
Seedsand Tropical Seeds LLGn 2012, Mulato 2 Co. is probably due to pollen stetil; RissePascotto et al.
Ltd took over production from Happy Farmers. (2005) showed that more than 65% of pollen graihs
Ubon Forage Seeds is currently the major producer obrachiaria hybrids were sterile and that this sterility was
forage seeds ihailandand contracts the Mulato 20C  genetic.
Ltd to manage seed productiom Laos. Ubon Forage A series of field experiments wereonductedin
Seeds is the only enterprise exporting perennial forag&hailandto try to increse seed yields through agr
seeds internatiolg from south@st Asia. The Thailand nomic managementThe experiments werenainly with
Department of Liestock Development, which for many Mulato Il, but the results can be applied to Cayman
years produced several hundred tonoeforage seeds (Pizaro et al 2013). While Cayman produces similar
has now reduced its production due to budget r seed yields to Mulato kndflowersamonth edier, its
strictions. It producesnainly on government stations release in 2011 resulted from its strengpleranceof
and sellonly within Thailand. Some agricultural trading waterloggingthan Mulato lI(Pizaro et al. 2013).
companies in Theand buy Tanzania guinea and ruzi  Mulato Il seed crops planted at the beginning of May
grass(Brachiaria ruziziens) from private farmersbut  and June produced more séetwan of 124 kg/hayhen
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hawvested inmid-Novemberthan crops planted in July
ard August (mean of 27 kg/hagnd harvested in late
November(Hare et al. 2007a)f farmerswantboth fa-
age and seed in the same year, we recomrusid)
seedlings fomplantingMulato 1l seed cropé Thailand
as early as possible in the wet seaghme) in order to
produce a strong root system aodnaximize thenum-

ber of reproductive tillers. However, a closing date cut

towards the end of Jukgutting to between 5 and 10 cm
above ground levElmust be imposed on croptanted
early (May-June), or severe lodging can occur in [se
tember before flowerindf the closingcut occursan Au-
gust and Septemheit will severely reduce seed vyields
(Hare et al. 2007b)

In practice many Thai farmers find cutting difficult
on their lage aras(up to 3 ka), and here is too much
forage for themo handleThese see@roducingfarmers
also do not need tHerage as many of them do not raise
livestock They prder to plant in late June to miblly as
these crops do not have to be cut and dblodge.
Farmersin Laos,who plant smaller areakave no prb-
lems in cutting their seed crops in July.

We also investigated vamis methods of seed rha
vesting. Tying lightweight nylon net bags over seed
heads at anthesis to collect seed, yielded twsceach
seed of Mulato Il (508 kg/has 3 methods of knocking
seed from sedheads (252 kg/hayithout any reduction
in viability (Hare et al. 2007c)Higher yields are
achieved with nylon bag®ecause nylon bags catch all
seeds as they mature aaek shal from the seedheads.
In contrast,with knocking, a lotof seed falls to the
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60-70 cmwithin rows Famers in ThailandeplantMu-
lato Il each yearbecauseéMulato Il seed cropsn Tha-
land aregrown on very poor soils anproduce uneco-
nomic seed yields in the second and sgbent yea,
even with fertilizr. In Laos, on richer soils without fert
lizer, many farmers haveproducedconsistentlygood
yields (256-280 kg/ha) for 6/ears.

For seed harvesting in Nong Saeng village, Thailand,
the farmersallow the seedo fall to the ground. Idate
DecembefJanuary, they cut all vegetation to ground
level and remove it from the field. Seed on the ground is
swept up, along with lots of sand, soil, leaves athebr
litter. The seed is firstly cleaned in the field through
screens and then winnowéd cane trays back at their
houses or cleaned through small seed clegmersded
by Ubon Forage Seeds.

In secondyear and older seed crops Nga district,
Odumpxay provincel.aos farmerscut Mulato Il plants to
ground level in July to prevettiemgrowing too tall and
lodging before flowering in October. In Septembee
leavesof each plant are tied togethermale an upright
bunch,and in late Octobethe process is repeated with
the stemsjust before anthesito makeliving sheaves
(Kowithayakorn ad Phaikaew 1993). The seed is
knocked into cane trays or baskets evir® days, dried
slowly in the shade for-2 weeks and then swdried for
4-5 days beforecleaning and winnowingusing cane
trays The seed is dried agamior to saleto reach 10%
seed moisture.

In Januarythe Mulato 2 Co. Ltdpurchaseshe seed
from thelLaosvillages and trucls itthrough Laos, acres

ground before farmers can harvest, especially if stronghe Mekong River, to Ubon Forage Seeds &ibon

winds and heavy rain storms occur during the night.
Farmerseedproduction
Seed is produced in Nong Saeng village,-Bioprovince

(16° N; 130 masl)in Thailandand in several villageis
Nga district,Oudomxay provincdg23° N; 500 masl)in

Ratchathani University, Thailand, astnce of nearly
1,500 km.In February, the seed from Nong Saeng vi
lage Thailand,is purchasedAt the University, all seed
is treatedwith sulfuric acid to remove the lemma and
palea huskgo improve seed germination, and tien
washed, dried and Hgeaned before pacgimg for sale
and export.

Laos The system used varies between the two countries. After acidscarification, Mulato lland Caymarseed

At the keginning of each wet seasam Thailand and for
the first year in Laos, each farmer recesv@.5-1.0 kg
seed to plant a nursery. The farmers transplano 8-
weekold seedlings into cultivated fielda Thailandin
June and Julyin Laos, the fieldareon very stee hill
slopes and sare not cultivatedand seedlings are dittec
ly planted in lateMay-June into small holes dug with a
hoe. The time of plantingin both countriesdepends
mainly onavailable soil moisturdn Thaland, ®edlings

average88-91% viability tetrazolium test), 76-90%
germnation and over 99.5% purity. Withb acid
scarification, theseedfails to exceed80% germination
and &en longterm storage will not increase germin
tion, owing to the physical dormancy imposed by the
tightly bound lemma and palea husks (Hare et al. 2008).
In Thailand, production oMulato Il seedhas in-
creased steadilgince frst harvestsin 2004 (Tablel).
From 2004 to 2009, farmelarvested Mulato Il seed by

are planted in rows 890 cm apart and at spacings of tying seed heads and knocking seeds outlarge ba-

50-60 cmwithin the rows while in Laos farmers plant
at wider spacings ofl-1.25 m betweenrows and

kets. However, yiels were low, averaging only 196
kg/ha. These farmers generally wedésappointedwith
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Table 1. Mulato Il seed production in Thailand

Year No.famers No. villages Province Area(ha) Production (kg) Seed vyield (kg/ha)
2004-05 60 2 Ubon 11 2,070 188
200506 127 2 Ubon 16 1,292 81
200607 128 15 Ubon, Amnart 11 2,597 236
200708 200 20 Ubon, Amnart Mukdahan, Lamphan 48 12,202 254
200809 49 8 Roi-et, Ubon, Amnart 27 6,778 251
200910 45 1 Roi-et 26 9,959 383
201011 59 1 Roi-et 33 16,169 490
201112 58 1 Roi-et 33 10,829 328
201213 103 1 Roi-et 80 27,040 338

Clean seed but not aeitarified

Table 2. Mulato Il seed production in Laos

Year No. famers No. villages Province Area(ha) Production (kg) Seed yi&l (kg/ha)
200708 155 9 Oudomxay 16 2,205 138
200809 252 16 Oudomxay 25 4,492 180
200910 300 16 Oudomxay 40 7,437 186
201011 381 16 Oudomxay 50 12,073 242
201112 510 12 Oudomxay 90 21,595 240
201213 508 11 Oudomxay 84 23,381 278

Clean seed Hunot acidscarified

the low yields, which they said did not cover their costs. Seed yields in Laos are lower than for Thailang; o
In addition, harvesting of pasture seed coincided withing to plant and tiller death from rats eating the plants in
rice harvesting, which taxed the labor force on the farmthe field, mice eating emergirsgged heads, lack of fert
As a result, many farmers ceased producing Mulato Ilizer, wide row and plant spacings, and harvesting by
seed Hogether. Even though collecting seeds in nylontying and knocking seed heads. Average annual yields
bags produced the highest seed yields in our trials, bagsave ranged from 138 to 278 kg/ha (Table 2).
were considered too expensive by farmers (US$0.30—
0.50/bag). Mombasa and Tanzaniaguinea grasses

Since 2009 in Thailand, seed of Mulato Il has been
producedonly in the village of NongSaeng in Roeéet Seed esearch
province, where farmers sweep the seed from the ground
after the rice harvest is complete. Some farmers are nowanzania seed research daonted by the Department of
obtaining yields of more than 600 kg/hansidlerably  Livestock Development studied flowering patterns, seed
better than vyields from our research plotsodBction  development and method of harvesting (Kowithyakorn
has increased fronabout 10,000 kg in 2009/10 (45 and Phaikaew 1993). From these studies the-hang
farmers) to 27,040 kg in 2012/13 (103 farmers). Theof seedheads into living sheaves and knocking the ripe
method of harvesting has been a major contributing fa seed out evekd. Current trials at Ubon Ratchathani
tor towards increasing seed vyields, with ground University are stuging the effects of crop age, plant
harvesting producing far higher seed yields than knoc spacing, fertilizer, liquid trace elements and seed storage
ing. The Roiet farmers prefer grounbarvesting, but on Mombasa and Tanzania seeddmaiion and seed
farmers in the other villages refuse to grotmagdvest quality.
saying eitherit is too timeconsuming for them or they
cannot prepare even seleeds because their land is on Farmer seed production
hill slopes.

In Laos, seed production has increaech 2,205 kg  In 2008, Ubon Forge Seeds started producing Mombasa
in 2007/8 (155 farmers, 9 villages) to 23,381 kg inguinea seed for Tropical SeedsC, mainly for export
2012/13 (508 farmers, 11 villages) (Table 2). back to Mexico sinceMombasa guinea seed produced
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in Central and South America wasdten contaminagd Strong winds in October can be a major problam
with common varieties. Under the intensive managemendll villages,blowing muchgood seed to the grounid.is
system in Thailand, farmersan removeany varieties esimated that nearly 40% of seed wast from strong
that arenot Mombasa guineadAs Mombasa is a large, winds in 2009 and 2010. Farmers who produgmen
leafy and very productive grass, a strong market &as r grass seed do not sweep fallen seed from the ground
cently developed for Mombasa in Asia. becausagroundsweeping requirethorough field preg-

In 2010, Tropical Seeds asked Ubon Forage Seeds t@tion before plating to produce a relatively flat seed
produce Tanzami guinea seed for export tGentral  bed, andt is difficult to separatehe soil granules from
America, because they wanted seedunéontaminated the small guinea seedm the pastthere has been a
lines. We adopted the practiceleveloped by Phaikaew problem with toomanyempty seeslin guinea seed pu
et al. (1995) and used by farmefsr production of chasedy the Universityfrom farmersandre-cleaningat
Mombasa seedto produce Tanzania seed for severalthe Uhiversity was necessary. In some instances, the
years.Tarzania is called Sri Muang (purple) in Thailand trash removed amounted t®20% of the purchased
and TD58 in some other countries in Asieor faimmers ~ weight. Farmers were not able to winnow strongly
in Mukdahan, Amnart Chaen and Ubon Ratchathani enough by hando remove empty seed3o overcome
provinces,seed production of tise 2 guinea cultivarss this problem,ssmall seed cleaners with a strong fiiw
relatively easyActivities fit in well with village ma- were manufacturedn 2010 and providedfree to the
agementas he seed crops can be planted quite ilate seedgrowers.Farmersare now able to clean their seed
the season(Julyearly Augus)t, and harvesting is in to >99.5% purity, with a high thousarstted weight

October beforghe rice harvestommencesBoth culi- (Mombasa 1.54 g; Teanial.20 g).No further cleaning
vars are treated as annual crops and are replaatgd is requiredfor sale and export.
year. Mean ®ed yields of Mombasguinea ranged from

Farmers plantseed innurseries in Mayune, and 312kg/hain 2011 tonearly500 kg/ha in 2012Table3).
transplant seedlings into their fields from July to earlyThe mainfactors preventing higher seed yields have
August butdifferentvillages use different planting pa  been strong winds during seed harvest knocking seed to
terns. In Mukdahamaninter-row spacing of 1 nis used  the ground before harvest (2009nd wet, overcast
and within rows groups of plants 0 cm apaijtare  weather during the growth phase before stem elongation
planied at 1m intervals. This planting patterallows preventing maximum tillering and inflorescence deve
seed head® be tied together in groupsnablinghand-  opment (2011).
knockingat seed harvesting. Some farmers plamy 3 Tanzania seed yields are usually higher than those of
plants per group. In Amnart Charoen and Ubon RatchaMombasa, averaging 766 kg/ha in 2009 (Table 4wHo
thani,the samenter-row spacing is usedut plants are ever, bacterial leaf blight in 2010, wet weather during
50 cmapartwithin the rovs andthe seed heads on each reproductive development in 2014nd low rainfall in
plantaretied together for harvesting. 2012 substarally reduced seed yields.

Table 3. Mombasa guinea seed production in Thailand

Year No. farmers No. vilages Province Area(ha) Production (kg) Seed yieldkg/ha)
2008 126 8 Ubon, Mukdahan, Amnart 23 7,318 318
20 135 9 Ubon, Mukdahan, Amnart 64 28,570 446
2010 225 8 Mukdahan, Amnart 82 36,024 439
2011 166 7 Mukdahan, Amnart 68 21,269 313
2012 266 15 Mukdahan, Amnart, Ubon 116 57,137 493

Table 4. Tanzania guinea seed production in Thailand

Year No. famers  No. villages Province Area(ha) Production (kg) Seed yield (kg/ha)
2009 60 3 Ubon, Mukdahan 14 10,726 766
2010 56 4 Ubon, Mukdahan 13 7,050 542
2011 47 4 Ubon, Mukdahan 11 2,435 221
2012 125 11 Mukdahan 37 13,699 369
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Ubon paspalum excess 0f600 kg/ha (Harest al. 2001a).Even higher
yields (1108 kg/ha) were latainedon a research station

Seed research by coveringseed heads with nylon ba@zhaikaew et al.
2001).

We first received seed of Ubon paspalum in 198

after research trials showed its tolerance of waterloggindg-armer seed production

(Hare et al1999a; 1999h)a demand for seedkveloped

within Thailand.Immediately,we encountered problems In March 1997,20 farners were contractedo grow

with low seed yields ananplementeda series of seed Ubon paspalum seeBach received 30§ of seedat that

production field trials. time andwasinstructed tasowthe seed im nursery and
Seed crops of Ubon paspalum established by sowingransplant strong plants to the field in Mayne.The

seedin mid-May produced no seed at all in the ésta maximum area per farm wds600 nf. Fields planted in

lishmentyear(Hare et al. 200J)aPlanting rooted tillers  May and June averaged 315 kg/ha and 65 kg/ha,aespe

divided from secongear plants or transplating 2 tively, whereas fields planted in July produced no s¢ed

monthold seellings, grown in plastic bagsnto the field all (Hareet al. 2001a). Harvesting from the same fields

alsoin mid-May, produced the highest seed yidlishe in 1998 and 1999 produced mean seed yields of 632

establishment yearthough not as high agields of kg/ha and 651 kg/ha, respectively (Hateal. 2001a).

secondyear cropsSeed cropsplanted with rooted i Handknocking mature seed from tied seed heads into

ers at the beginning of May, produced 132 kg/ha seethags eacldlay, followed by slow drying in the shadeda

5 months after sowing in one trial and 331 kg/ha seed irwinnowing on cane traysproducedhigh seed yields,

a second triallt is important to plant in Mayas panting  with a purity of 99% and an average germination of

tillers or seedlings in June and July severely reduce 80%.

seed yields. Even though seed production in Ubon paspalsm
Timing of the final closing cut is quiteritical. Seed  well synchronizedwith flowering occurring predictably

crops of Ubon paspalurcut in August and September in September and ha#tdhrvesting taking lpce over

produced little or no seed at aiindcrops closed in May 7-10 days in early Octobespmedifficulties can be g-

were susceptible to lodging (Hare et H999. Cutting perienced Heavy thunderstorms frequently occur during

and closing crops in June produced thighestseed thelate Septembeearly October flowering and harves

yields ing period, causing seed to shed. Foraging birds may
To obtain an eplanation for the poor seed vyields also dramatically reduce segieldsand firmers useets

from late plantings and late closing cudsplant growth  to capture the birds for sale or install b#chring de\d-

chamber study on flowering was conducted at Ubores, such as scarecrows and tins filled with stones. Some

Ratchathani UniversityUbon paspalum was confirmed farmersresort tosleepng in their fields in order to chase

as a longshort day plant exhibiting a quantitative-r away birdswhich usually forage in the early mamg.

sponse to long days followed by a qualitative response to Seed production of Ubon paspalum has not expanded

short days (Hare et &001b). h order to flower in Sg in recent yearsbecause the market demand for seed is

tember, pants must be at least 60 days of age before theery small. We plan to produce no more than 10,000 kg

summer solstice (June 2&8xplaining why crops sown per year.

with seed or planted late do not flewprofusely in the

year of establishment. Plants cut close to ground leveUbon stylo

after the summer solstice also do not receive enough

long dayssubsequentlyo flower well and produce good Seed research

seed yields in the same year. The study also confirmed

that no juvenilephase exists in Ubon padpm (Hare et  Perennial stylo cultivars have been harvested for seed

al. 2001b). Thailand for over30 years starting with Endeaur,
While the correct planting time can ensure that goodCook, Schofield and Graham\nthracnose diseaseed

seedset occurs, the harvesting method can significantlystroyed these cultivars, but fortunately cultivar CIAT

affect recovery of seed.Handknocking mature Ubon 184 (called Tha Phra stylo in Thailand) became available

paspalum seed from seed heads into leagfday pio- and has been produced for seed by the Thailand Depar

duced 230 kg/ha, more than twice the amount producethent of Livestock Developmeifdr more thanl5 years.

by threshingor sweating seed heads (Hare et al.9t®9 In 1999 Dr Bert Grof providedseed of a new stylo

Using this métod, farmersin villages achieved yields blend of lines derived fror8. guianensigar. vulgaris x
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var. pauciflora, which had very strong resistancean-
thracnose (Grof et a2001).This stylo has ben rdeased
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Table 5. Effect of sulfuric acid scarif@ion on germination
of Ubon stylo seed.

in Australia as cultivar Ninahowever, in Thailand,

§ s Treatment Germination (%) Hard seed (%)
farmers growing seed and foragel a&lUbon stylo” and 7day 14 day
we have continued to use this name. identify ogi- No acid 21 24 76
mum strategies for growing/bon stylg expermerts Acid 5 minutes 99 99 1

were conducted in Thailand during 26840 deternme
optimum times for cutting (Hare et &007d).

Ubon stylo (959 kg/ha) produced 2.6 times theds . .
yield of Tha Phra stylo (365 kg/ha) in a field trial at 50 cm rows. They prefer to delay planting untily)
Ubon Ratchathani Univeity, and closing stylo seed because this precludes imposing a closing date defoli
crops in September doubled seed yield over closing ifion. Seed crops flower and set seed from November to
October (Hare et al. 2007d). We recommend cutting talfaruary. All crops are thoroughly haweeeded during
dense seed crops in Sepber, but not crops which are the growing sason to remove any chance of wessd
sown late or are growing very slowly. contamination during grourslveeping of the Ubon

Germination tests on-ylearold stored Ubon stylo Stylo seed. _ _
seed (Hare 2007) showed that hot water and machine At seed harv_est in late January, farmers use sticks to
scarification significantly increased germination asd r beatplants to dislodge any remaigirseed that has not
ducedthe percentage of hard Seed_ Sgednination was fa”en from the SeEd headS, before the Vegeta“on IS cut to
less than 10% without scarification, while scarifying the ground level and removed. Fallen seeds are swept from
seed 4 times through a machine significantly increaseée ground and cleaned by farmers in the field.
speed of germination at 7 days compared with hot water N March the seed is purchased by the Univerkiig.
treatment (81.9 vs67.3%). However, after 14 days, f[hen acidscarified to remove soil and seed coats, which
there was no @lierence in total germination between hot improves seed purity and overcomes hegdd dormea
water treatments and scarifying 4 times throughaa m €Y. thereby improving seed germination. Farmers- pr
chine (88.0 vs. 89.9%). duce high seed yields (Table 6), and in March 2012, 17

Today, all Ubon stylo seed sold is asichrified fe- farmers harvested average seed yields of 1,040 kg/ha.
cause this operation is relatively easy to perform, and
very high germination rates (99%gan be achieved Profitability of smallholder forage seed production in
(Table 5). Large quantities (over 1 t) can be scarifiedThailand and Laos
daily, and the resulting seed has far higher germination
than machinescarified seed. In Thailand, forage seed crops are grown on upland soils
previously planted to cassava, or on upland rice paddies,
which are only marginally productive for rickecause
they are not inutated with water each year. Farmers
In Thailand, Ubon stylo seed is produced in only a singleusually hire contractors to plough their fields and hire
village, BarkKud Waay, in Ubon Ratchathani province. additional labor for weeding, harvesting and cleaning.
Farmers receive 500 g of seed in April to plant a nurseryMore and more rice is now machiharvested and
and in July plant seedlings into raised sbeds in 1 m x  threshed by contractors.

Farmer seed production

Table 6. Ubon stylo seed prodtion in Thailand.

Year No. farmers No. villages Province Area (ha) Production (kg) Seed yield (kg/ha)
200506 10 1 Ubon 3 2,070 690
200607 15 1 Ubon 9 5,590 621
200708 30 1 Ubon 12 7,500 625
200809 30 1 Ubon 9 6,400 711
200910 30 1 Ubon 3 1,990 650
201011 26 1 Ubon 9 6,265 696
201112 17 1 Ubon 7 7,290 1,041
201213 30 1 Ubon 12 9,000 750

!Before acidscarification.
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Costs of production &re gathered from forage seed other handthe Roiet farmers groundweep Mulato 1|
producing farmers and rice farmers over 2 yearsas they do nolike tying seed headsnddaily knocking
(2011-2013) by holding informal discussions whenever seed into bagsTheir fields are on flat land and it is not
possible. Further costs were obtained from data suppliedifficult for them to cultivate and produce even seed
by the agricultural economics division of the Ministry of beds Another consideration is th&tulato Il harvesting
Agriculture. occurs at the same time as rice harvestind farmers

Forage seed crops are far more profitable than rice imust harvest rice for their families for food security.
Thailand (Table 7), but forage seed crops cannot b&Vith groundsweeping Mulato |Ithey can let the seed
planted on the lovlying, waterlogged paddies, where fall to the ground during rice harvesting and after the
only rice can be grown. Mulato Il is the most profitable rice harvest is completed, they can turn their attention to
forage seed crgpbut these yieldsand costs are from harvesting Mulatdl seed.However, theywill not con-
Roi-et, where high seed yields (500-650 kg/ha) are sider growing guineagrass forseed because thegon-
achieved using seed recovered from the ground-eRoi siderthe seeds are too small to sweep and separate from
farmers are the only farmers in Thailand and Laos whdhe soilcdlected during harvest. If nylon net harvesting
harvest Milato Il seed in this way. was introduced, the risk of losing seém hand

Cassava is the main competitor with forageds for  knocking would be greatly reducednd seed vyields
land in Thailand paticularly seed crops of Mombasa couldincrease taver 700kg/hafor Mombasaover &0
Tanzania and Mulato Il Cassava is relativelgasy to  kg/ha for Tanzania(Phaikaew et al1995) and over
grow and, with the tubers in the soil, there is minimal 800 kg/ha for Ubon paspalu(Rhaikaewet al. 2001)In
risk of losingthe cropfrom climate variations as with this situationthe price of nylon baggurrently deemed
grassseed crops. Farmersually look at the grossi  too expensive auS$0.36-0.50/bag would need to be
come they receive and not net income. If cassava pricesctored into the calculations
increase tanore than US$0.1Rg, many farmers would In Thailand, dditional benefits from forage seed
prefer to grow cassavadf the cassava price drops to crops cararisefrom the sa of fresh forage dts useto
US$0.08kg, farmers will plant more forage seed crops.feed the farmer's own cattle and buffalddowever,
Decisionmaking byfarmers in our seed villages appears farmers often do not seem to considehese aspects
to be based on return to land ($/ha) and not on return tahen deciding which cash crop to plant.
labor ($/hour). Farmers m Nga district, Laos, do not hire otside

Farmersin Mukdahan, Amnart Charoen and Ubon labor for their agricultural production. Crops are sown
who produce Mombasa and Tanzania guinea grass seelly hand, seed is free, fertilizers insecticidesor herk-
currently harvest by tying seed heaasl knockingcon- cides are used, cultivation is by hand and no machinery
sidering it is too difficultto groundsweep seedgiven is hired or used. No costs are incurred except for family
the small seed size and the need to carefully preparabor and timgwhich are common to all these crops.
even seedbeds, which is difficult on hill slope®©n the  Seed production ofMulato 1l is very profitable

Table 7. Estimated costs and gross and net income* (US$/ha) from rice, cassavaagedskeds in northeast Thailand in 2013.

Rice Cassava Ubon pasplum Mulato Il Ubon sylo Mombasa

Direct Costs

Cultivation 125 125 125 125 125 125

Raising furrows 125 125

Fertilizer 375 415 210 210 210 210

Labor for weeding 125 65 125 125 65

Labor for harvesting 125 210 125 335 335 125

Hire digger to dig up tubers 125

Labor for cleaing/threshing 125 125 65 335 335 65

Transport 80 105
Total Direct Costs 830 1,355 590 1,130 1,255 590
Sale price (US$/kg) 0.50 0.09 3.00 6.00 3.35 3.35
Yield (kg/ha) 2,500 25,000 565 500 810 500
Gross Income 1,250 2,250 1,695 3,000 2,714 1,675
Net Income* 420 895 1,105 1,870 1,459 1,085

*Net income: farm gate return.
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Table 8 Estimated yield and net income from rice and Mulato Il seed in Nga distridyjréxay district, Laos.

Rice Cassava Maize + Soybean Mulato Il
Maize Soybean

Sale price (US$/kg) 0.25 0.05 0.08 0.30 4.00
Yield (kg/ha) 1,500 25,000 3,500 1,500 278
Net Income (US$/ha) 375 1,250 280 450 1,112
comparedwith upland glutinous rice grown on steep Acid-scarification considerably improves seed germ
hillsides producing 6 times the incon&able 8). How- nation of hybrid brachiaria cultivars and Ubon stylo and,
ever, riceis producedmainly for household consumption to achieve high germinations in Mombasa, Tareamd
and sales are rare Ubon paspalum, the seed must be stored for at least 4—5

Net incomes for upind rice, cassava and maize months to remove embryo dormancy before it is sold
grown in Nga district can be increased, ihest crops and exported (Haret al 1999c).
such as peanuts, soybeans and sesame arerowter During the past 3 years, nearly 140,000 kg of seed
planted in the same fields. However, these crops are reldtasbeen exported to 22 countries and 6,000 lggbeen
tively bulky and vilages producing Mulato Il are remote sdd within Thailand. The main markets have been in
and pooly serviced by roads, often having only walking Central America (84,000 kg), Asia (32,000 kg) and the
tracks, which make transport expensive. €uwe, seed Pacific region (23,000 kg). Africa is becoming an
production of Mulato Il is still the most profitable ente emeging market. As 95% of seed produced is sold, the
prise for village farmerslThe major advantages of Mul  industry is highly dependent on maintaining axgand-
to Il seed are its relatively high valper kg and lower ing these markets.
bulk, which reduce transport costs from remote areas
like Nga district to Thailand. Some remote villages e Conclusion
port Mulato Il seed by boat, down the Mekong River to
Luang Prabang, wheidulato 2 Co. Ltdloads the seed Experience in northeast Thailand and northern Laos has
on to trucks to transport to Thailand. shown that forage seed production can be an edenom
In Laos, Mulato Il is proving a sustainable andienv cally viable and sustainable cash crop for more than
ronmentally friendly agricultural crop in Nga district for 1,000 smallholder village farmers. Over the past 5 years,
the fdlowing reasons: it prevents erosion by providing aproduction has increased exponentially, with 136 t of
dense vegetative cover on the hill slopes; and it growseed being produced by hahnarvesting and hand
for many yearswhile upland rice and maize die after cleaning methods in 2013. However, the future viability
seed harvest and do not provide a ground cover. Some @f this industry depends on reliable markets for the seed.
the material cut after harvest of Mulato Il and at closingTo date, dairy and beef cattle smallteidarmers in
is fed to cattle, while the rest is used as mulch, providingther tropical countries in Asia, Africa, the Pacific and
additional control against erosion andyenting weeds Central and South America have been the primary outlet.
from growing. Mulato Il seed crops planted in 2007 areThe future of the industry will depend on efforts 1o e
still producing constently good yields, averaging 278 pand on export markets plus local sowings as well as the

matter for conjecture but, in Mexico, Mulato seed crops

receiving 150 kg N/ha/yr produced 500 kg/ha of pure
seed in year 5 and 900 kg/ha in year 8 but only 14

kg/ha in year 9 (Esteban Pizarro meral comnunica- it B: Fernandes CD; Fernandes ATF. 200dew
tion). On this basis, Mulato Il seed crops in Nga district Stylosanthes  guianensisfor  tropical  grasslands.

should continue to produce good seed yields for 10 years proceedings of the XIX International Grassland Congress,
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