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ABSTRACT

Root and tuber crops (RTC), especially cassava and sweet potatoes, have historically
played important roles in the livelihood of small farmer®ujng BinhProvince, Vietham. This
agriculturatbased province was chosen as a sit¢hieFOODSTART+ project in Vietnam,
which aims to introduce RTC innovations that will enhance the food resilience among poor
households in upland and coastal communities oAt Pacific. The objedte of the project

aligns with | FAD6s investment project in the
Poor (SRDP), tanakeanii nvest ment in c¢limate smart,, soci
development models thatgmote prepoor linkages, value chains and enhanced rwsihess
competitivenesso. Thi s r el6=xopingsthdy thatglested | s a

information about RTC production and value chains, RTCs in diets, key stakeholders and
problens and opportunities in regards to RifChe region

This study evaluatethe gaps between current practices and climate smart cropping
practices ircassava and sweet potéoming in Qulng Thadh andCao Qiing communesas
wellase v al u at e smnfurcatioraatworéisin cegards to their knowledgdout cassava
and sweet potatoe¥/e interviewed 43 keinformants and stakeholders in six villagep€3
commune) as well as areas outside the commuidedound thatdrmers growing RTCs in
Quagg Thadh communeare well integrated in local and regiotipfocessingjnarkets whereas
farmers inCao QUngcommunehave little access to piitdble markets for cassava and have
quality issues that precludeeir entrance into local sweet potato markietfiothcommunes, we
found the gaps ipractice anatlimatesmart cassava farming to:libe efficient use of fertilizer,
plant spacing, and erosi@ontrol and pest management. Bareet potato croppingn Cao
Qulngthere is a significant lack of pest and deeaanagement strategigsile Quagg Thadh
farmers havéow pest and disease pressang are not in need of prevention stratedisst
f ar m@owkedge about RTC cropping is learned through interpersonal communication with
family and neighbors. Knowtige about marketlated information (new products, varieties,
prices) is often communicated through stakeholders outside the village, including fertilizer
salesman, cassava traders and commune agricultural officers.

1. INTRODUCTION

Climatesmart agrialture (CSA) is an increasingly popular framework to address
environmentaissues and sustainable intensificatiosmaltholder farming landscapes. The
FAO definition of CSA, which will be the definition used in this paper, is farming that fulfills
threeobjectives: 1) sustainably increases agricultural productivity to support equitable income
growth, food security and development, 2) adapts and build resilience to climate change at farm
to national levels and 3) develops opportunities to reduce GHGiendgs§AQ 2013). There
will be necessary compromise between these objectives in different systems but this framework
attempsto integrate these three important concepts.

While the framework is fairly comprehensive, difficulties arise in prescribingieak
because interventions must be highly locaspecific and knowledgmtensive (FAQ2013).
Within the course of the research undertaken, there was great variation in needs and constraints
between villages surveyed that were separated by less tharkdometers.

In Vietham the government is aware of the threat of climate change to agriculture and
food security. These sectors are the most vulnerable to climate change, due to increases in
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temperature and increased rainfall that will lead to m@aguient flooding, intensify droughts

and aid the spread of plant and pest diseddesstry Natural Resources & Environme2007;
IPONRE, 2009 Warmer temperatures wilkiely move planting boundaries higher, which will
negatively #ect smallholders vih land constraintdPONRE, 2009 Knowing these threats, the
government has goals to reduce greenhouse gas emissions in the agriculture and forestry sector
while continuing the raisgield productivity. Some of the strategies proposed to increase
agricutural development while reducing GHG emissions include applying sustainable

agriculture techniques that reduce instances of crop residue burning, improvement of manure
management and irrigatiadrainage management in rice fields and strengthening theitsapiac
agricultural research institution®®ONRE, 2009 . Many of the government ¢
for climate change adaptation in agriculture align with the CSA framework: planned use of
irrigation water, development of varieties that cans survive Baestvironmental conditions and
developing appropriate farming techniquEadNRE, 2009

In regions vulnerable to the negative effects of climate change, rdotulbers are seen as
climateresilient crogthat could ensure greater food security for smallholder farmers. Cassava
(Manihot esculenteist he wor |l ddéds si xth most i mportant f oo
environmental stress and droug@Bt-Sharkawy2003).Also, cassava idecoming a globalized
comnodity as demand grows in Asia for dried cassava and starch for livestock feed and
industrial uses (FACR013) Sweet potatoeare als@ipomoea batatasbecoming mor@opular
in processed foogand for their role in combating Vitamin A deficiency and deiging diets
in developing countries (Scott et,&000).

Since climatesmart agriculture is a relatively new framework for agricultural
development, thens not a largeilerature abou€SA for root and tuber crops in Vietnaout
much informatiordoes existconcerningsustainable intensification or sustainable cropping
systemsSome of thetsidies involving root and tubehsave been conducted by the Northern
Mountainous Agriculture anddfestry Institute (NOMAFSI), the Food and Agriculture
Organization (FAQ)Agricultural Research for Development (CIRAD), The International Center
for Tropical Agriculture(CIAT) The National Institute for Soils and Fertilizer\iretnam,and
many other Vietnamese research organizations and universities

CIRAD reseachers have done farmer trials famimum tillage ricepotato cropping in
Vietnam, as well as diresteeding mulctbased cassava syste(@MC) in Cambodia. No tillage
planting of potatoesombined with rice straw mulch led to high yields and lopest incidence
in Thai Binh Province (Dung et al. 201%).Kampong Cham Province, Cambodia, yields
increased over three years (2€8®11) with DMC practices compared to conventional practices
and farmers improved their overall crop management. The diddind that variable
biophysical conditions lead to a high standard deviation and over 40% of farmers abandoned
DMC each season because of the increased risk of investment (ChabiersRiod2al

TheFAO and NOMAFSIeviewed sustainable land managt practices on sloping
lands in Northern Vietnanpparticularly miniterracing, legume crop rotation and reduced tillage
(Arslan, 2010). The report offenecommendations on successfully intercropping cassava with
peanuts and beans, as well as the uggasls hedgerows to control eimsin Yen Bia province
(Arslan,2010). Phien & Tam (20Q0Gtudiedthe effects ohedgerow®n cassav@eanut systems
and concluded thdtedgerowseduced soierosion while maintaining cassava and peanut gield
(seechartbelowAs part of CGAI Rds cICIAmiaassesseignart vi l |l a



conservation ag practicesVhi e t nclanaté ssnart villages, including grass strips in cassava
systemsin 2004, CIAT researchd&einhardtHowelerpublished two papsrrecommending
sustainale cassava production practices that incluaigplying additional potassium to fields
and alley cropping with grasedgerowgo reduceaunoff and erosionln 2013, he FAO

rel eased f SGassavafaguide toGustaimablgroductionnt ensi fi cati ono t
f or a nd Greea Ravalugon practices for casséidaweler et al.2013) Their
recommendation pudheavily from CIAT cassaveesearch and recommendations on reducing
soil erosion and improving farmer incomwéh strategies like intercropping, hedgerows or
efficient fertilizermanagement{oweler et al.2013). In 2014, CIAT published a sustainable
management guide to cassava production in Bas@ed on morthan twenty years of field trials
(Howeler & Maurg Aye, 2014)

Table 5. Effect of alley cropping using vetiver grass as hedgerow in combination with application of
fertilizer and intercropping cassava with peanut to soil conservation and crop yield (average

data of two years: 1997-1998)

So1l loss Crop vield Economic analysis % of farmers
Treatment (t'halyr) (t'ha/vyr) (mill VN dong) choosing the
Cassava Peanut Output Input Net retum technology
1. Cassava (C), no fert.
no hedgerow 4.5 10.8 - 8.2 3.7 2.5 3
2. C+Peanut (P)+NPK
no hedgerow 1.8 149 0.74 112 6.6 46 10
3. C+P+NPK-+hedge
{Tephrosia) 03 142 0.62 102 6.6 36 53
4. C+P+NPK+hedge
fpineapple) 01 145 0.59 103 6.6 37 47
5. C+P+NPK+hedge
(vetiver grass) 0.0 149 0.68 109 6.6 43 58

Phien & Tam (2000)esults

For improved sweet potato croppinthe International Potato Cent€€IP) published a
manualin 2013outlining recommendedweet potato production antanagement strategies
(Stathers et 812013).Muchof thecurrentinternationakesearch on sweet patas focusesn
t he cr forpnipovedlisestock fee(Dom et al. 2017 & Sheikha & Rag017).Other
important compors of sweet potato productiondreh e cr op 6 s r adtiamandn di et
nutritionas well as its potential resilience to the effects of climate chi@updt et al.2000.
Most sweet potato researchfocusedn SubSaharamifrica, whereinterest in promoting the
tuber to improve farming livelihooldas been growinmp the last decadéStathers et g12013).

The FOODSTART project under which this research wasdertakenis an initiative to
enhance the contribution of root and tubeapsto food security, nutrition and income in the
Asia-Pacific region. These crops are widely groand traditionally consumed by households
and are becoming an increasymghportant crop foprocessed food useBdrlis, 2013. Within
Vietnam, cassava and sweet potatay be better adapted than other crops to withstand climate
shocks and provide a source of food and incdoréng those shock$Scott et al.2000.



Purpose

The objectives of this research is to identify potential gaps in farmer knowledge about
climatesmart practices for cassava production and to characterize the networks of farmer
communication and knowledgsharing within a village as well asthe commundevel. An
initial FOODSTART+ scoping study was undertakenQnlng Binhand Ha Tinh Provinces
between October 2015 and January 2016, and the following research is a more detailed
evaluation of the RTC systems in two communelufing BinhProvince.

Objective 1 Identify gaps in farmer knowledge and practice and cliraatart agriculture
practices ér cassava and sweet potatoes.

Objective 2 Identify how farmer communities get information about agricultural practices,
markets, climate information, et@levant to cassava and sweet potato production.

Description of the Research Area

The FOODSTART4projectin Vietnam will take placen Qung Binhprovince, a
provinceon the North Central Coasiith a predominately agricultural econoniyis bordered
by the South China Seatioe East, Laos to the West, (g Tr Province to the South and Ha
TinhProv i nce t o “hgHe is thecoastdicapitaiwith about 160,000 residents
R&eearcn activities were conducted in Quagg Thadh and Cao Qul,'rlg communes, agout & km
NE omgHn . The cl osest major hpwa3t bngHNeot ommun

Quang Thach




Quang Thadh is an 8village communen Qulng Trth District,1 7 km NWnof Ba n
Town. The villages are fairly homogenous in their cia@ductionand economic activity.
Village 3, 5 and 8 were selected for research activities per recommendation by the commune
leadership. These villages are accessible along a pavedetahtls aVillage 8, which will be
connected to a muitane paved highwagurrently under construction @eling to Laos according
to villagers).The villages surveyed have level, kying croplands used priméyifor growing
rice and slopingands where houses and other crop fielddarated(varying proportions in
each villagg.

Cao QUuingcommuneis in Tuyén Hoéa District and is accessible by one paved road that
parallels the Song Nan Rivéy,3 km f rnoom @Bfa tnhe ¢ o mmuillagesiwere 5 vi | |
selected by the commuiteadership for surveying/ 0 n h , Rl BudirandCao d'nh. The
Song Nan River separatésp n h axdP@inXuanfrom the other villages and the
administrative headquarters of the comm(se® appendix faCao Qung map) Both villages
are accessible pot and motorbike by bridge, while vehicles museg a dirt access road that
crosses the river at a low point. The car crossing is inaccessible during the rainy season when the
Song Nan is too high to cross.

View of Song Nan River from foot/motorbike bridg¥t@ n h vilage© n
2.METHODS

The guaitative methods used for data collection were farmer focus groupsesni
structuredoersonal interviewsAll interviews and focus groups were recorded, transcribed and
then evaluated by the translator for completion or errors.

Farmer focus groups wererrducted in the six villages (Table 1). The communes were
chosen by SRDP and the villages were chosen by commune leadership afterstedisayiss
the objectives of the project. The focus groups were divided into male and female groups of five



participats each (variations listed below) and lasted for about one hour. After the focus groups
were completednterviews with farmers, commune agricultural staffut salesman, cassava
traders and other individuabegan.

Location | Focus groups| # Participants
QU ngTHch
. Male 6
Vill
llage 3 Female 5
Village 5 Mixed 105M,5F)
. Male 5
Village 8 Female 6
Cao Q¥ng
< Mixed 1 5
h .
cao Gn Mixed 2 5
Phi Xuan Mixed 9(5M, 4F)
Male S
Venh Xu Female 5
Table 1

Five farmers per village weiaterviewed.Of the 15 farmers i€ao QUnginterviewed,
8 were female and of the 15 farmerJuagg Thadh interviewed, 7 were femaldn each
commune, at least one cassava tratha fertilizer salesmen and the communeagtural
officer were interviewedsee Table 2)in both communesome input suppliers or cassava
traders lived outside the targeted villages, but were within the commune and geographically
close to at least ortargetvillage.

There wereliree interiewsoutside ofcommune: representatives of Long Giang and
Song Dinh starciprocessing factorigs B* Trith districtand one wetknownfarmer inQuarg
L ‘©ecommune, bout 6km from Quagg Thath andconnectedo it by apaved road.

Thefarmerin Quagg L wesireferenced by traders and farmers in Quagg Thadh
commune as the first person to bring the neBdstcao §n cassava variety tine areaHe had
the highest level of educatigoollege)among all farmers interviewed and a cassava cropping
areadramatically above the averaf@s hectares). The size of his farm and his stt@sjo
nearby starch factories provides an interestimgfrast to the average farnsampled

The personal interviews were coded and analyzed for themes that includepingro
practices, sources ofoppinginformation, extension, yields, crop problems, market problems,
etc. We performed a gender analysis to identify any differences between female and male
farmersd experience and information sources.



Table 2 Occupation Location # interviewe

. Cao Q¥ng 1
Extension QU ng THich 1
Cao Q¥ng 1
Traders QU ng THch 2
Cao Q¥ng 3

I Il -
nput seller Qung THich >
Long Giang 1
Factory staff Song Dinh 1

Farmers

Cao Ghh 5
Cao Q¥ng Vonh Xu@n 5
Pha Xuan 5
Village 3 5
QU ng THich Village 5 5
Village 8 5
QU ng M 1

For each comonent of the cropping practidaymers were asked if, how and why they
perform specifiactivities. We also asked farmers where they get information that influences
their farming, including weather forecasts, crop prices and emergihgnukdisease problems.
Individuals were also asked to describe how their farmingipescand croplanbas changed
overtime and what improvements they would ltkemplemenin their cropping systems.

Non-farmer interviews emphasized questions tledpdd characterize the interactions
between farmers and the other stakeholders, the dissemination of information and what
influenced choices about setting price®ffering certain supplementpfoducts. Agricultural
officer interviews included questioadout crop trainings, recommended practices and methods
of farmer outreach. The starch factory representatives were questioned about relationships
between factories and farmers, perceived farmer challenges and desired farmer improvements.

3.RESULTS: Cassava
Cropping Practices & Markets

Cassava cropping practices amnilar in both communes, with slight differences in
practices between communes or commune village®ss all farmers, the average area of
cassava grown is less than one fifth of a hectare (0.1Amaajority of the farmers surveyed
grow cassava for animal feed. Of théfarmers interviewed i€ao Qyng, 3farmers were
growing @ssava to sell. Somarmerssold cassava in previous yeard a lack of traders and
low farm gateprices caused many farmersféed their crop to livestockn Quagg Thath, 12 of
the 17farmers were growing to sell. The few not selling had various reasons to not enter the
marketi mainly a lack of extra cassava after feeding livestbdkrmation about the use of
cassava and sweet potatoes gathered in village focus group discussions is shown below.



Sweet potatc

Focus group Gender Cassava end use Cassava harvesting  Sweet potato end use harvesting
Cao Q¥ng
0 .
CaoCanh1| M&F 95% animal fged, 3 Farmers UK, no selling
consumption
20% trader, 80%
Cao Canh2| M&F . SR 0 Farmers 100% food
animal feed
. No selling (but availablg
Phu Xuan M&F Animal feed Farmers ing (but avai
market from other areg
Vinh Xuan F Animal feed Farmers No selling (quality issuges)
Vinh Xuan M Animal feed Farmers UK
— Farmer
QU ngTHHch
. 90% local market; 109
Village 5 M & F | 50% food; 50% trader90% trader; 10% farmer 0 i
animal feed
. 50% trader, 50% [ Dependent on field siz 60% animal food, 409
Village 8 F . . .
animal feed (large- trader, small-farf consumption and selli
Village 8 M 70% .trader; 30% UK 80% local market; ?00
animal feed human consumption
Village 3 F 80% trader 50% farmer; 50% trader 100% animal feed
0 . o . . .
Village 3 M 95% trader; 5% anir UK Consumption, animals, |
feed markets

Focus group discussion results: Cassava and sweet potato uses

Planting Material/Varieties
Thecassavaariety sold for starch processingQuagg Thadh is known locally asSch

cao §n. This variety is almost certainkM94, and was likely introduced tQuagg Thadh from
thestarch factories iB"~ Trtch. Multiple Quarg Thadh traders and one focus group identified
the Quagg L@ farmer as th@erson who brought the variety from the factorlemersclaim
they began growingao §n about20 years agowhich corresponds witKM946 eelease in 1995
(Kim et al.).



Focus Group Variety

Cao Canh 1 90% $ih cao ¥n; 10% Bh /n
80% Hih cao ¥h; 20% Bh |1am
Cao Canh 2 tWag: 1% Bh /i
Phu Xuan 90% $h cao ¥h; 10% Bh
% B ¥n: 50% K |13
Vinh Xuan - E 50% %h cao ¥n; 50% Bh lam

tWag; >1% 15 Ty
60% $ih cao ¥h; 40% Bh lam

Vinh Xuan -M tWag

Village 5 90% $ih cao ¥n; 10% Bh Tinh
Village 8 - F 70% $ih cao ¥h; 30% Bh Tinh
Village 8 - M 70% $ih cao ¥n; 30% Bh Toc
Village 3 - F 80% $ih cao 3n; 20% Bh Tinh
Village 3 - M 90% $ih cao ¥h; 10% Bh Tinh

Focusgroup discussion results: Cassava varieties grown

Many farmers irCao QUuingalso grow Sh cao §n, but 6 farmergrow (only or in
addition tocao §n) Sch | © mg. Bix f&mers mentioned this variety by name, including the
two farmers who sell to th&tard processing factories. The orfao Quingtrader also gnes
and sell het© m ° thg S@parate accounts by a fsayroup, extension officer afidrmers
described how a local nursery name@lm ° ing irroduced the variety 1015 years ago and
ceaseaperation a few years later. This varietydao Qungis likely not an alternative name
for Sch cao $n because two farmers grow both types and many farmers mentioned growing only
Sdh cao §n. The varietal name ofdd | © mg ig unk@own, as the repattdate of release
does not coincide with any known variety releases in the area.

In addition to thesewo varieties, farmers alggrow traditional varietiedn Cao QuUng,
their fAtr adscaléedSan g tand Siv Ngu n and iyQuagg Thadh it is called Sh
T cor Sh Tinh. A few rows of traditional cassavieealwaysplanted alongside the KM94 or
LOm ° ing Many of these traditional varietiesaybe H34 or Xuan Vinh Phu, which was
popular before 1985 (Kim et aR00Q. The Quagg L@ farmersaid thatSca T, cis H34.

Field Preparation

Farmers commonly use buffaloes to till their fields or rent machinery when they can
afford the expenséany farmers do tillage in two parts: 1) initial passes with a buffalo or cow
to break up the soif a)and 2) tillage to kill weed€Qay). While most who mentioned the two
part system performed the wekitling tillage second, one female farmer passed to kill weeds
first.
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Somefarmers ent a A s c o [@yxravatay], wmehchley fallavavitanimal
tillage. Farmers explained that it is best to use the excavator everyecpeguis to impra soll
quality, because they mtke top 5660 cm of soilUsing an excavator idesirable but many
farmers cannot afford the renfaice.No one inCao QUinghas $sed an excavator, only
individuals inQuagg Thadh reported using it: 6armers the agricultural officer and 2aders

Most farmers said that erosion occurs in their cassava fields, and more commonly in
sloping plots. A common technique used to rederosion on sloping land is constructing raised
beds that slow the downward flow of the water. Another technique mentioned by n@uaygis
ditchesaround the crops to divert water around or between cassava rows.

Planting

Methods of planting cassava reevery similar in both communes libere was no
common trend in stake spacing. Farmers cut sections of cassava (stakebegreen and
pliable midsection of the cassava plamd place the stakes in the groa80-90° depending on
the dope. The sike is placed in the soil so that most of the nodes are underground to stop the
stake from drying outThe proportion of the stake above and belowground is often correlated to
the temperature andriecast at the time of
planting;most of the stake islanted
underground in hot weather.

There is significant variability in stake
spacing, though most farmers plant their
stakes further apart in better soao Quyng
focus groups reportezpacing from 3350 cm
apart and 1€ao Qungfarmers plant
betweent0-80 cm apart (average of 55cm).
Spacing between cassava rows was estimat
at 100 cm by three focus groups.

In Quagg Thath commune, the
average spacing betwestakes is aboutO
cm, with a range of 230 cmfrom 11 farmer
reports.Rows of cassava aplanted 7680 cm
apart.Male and female focus groups\W¥g n h
Xuanhadcontradictory techniques, women
plant stakes closer together in poor soil whilé
males farmers plant farther apart.

Cassava monocrop

Intercropping

All farmers grow cassava in motuture, except for one who intercrops with beans.
Most farmers have tried inteapping beans or corn but founduitsuccessfullhey found that
thecassavavas stunted, or the intercrop was shaded out andadigrow. Some farmers
attributed this failue to a lack of wateMany farmers said that theiapents used to intercrop
but that the practice has fallen out of favor, with some farmers suggesting that the land is not
fallowed enough or for as long as it was in past generations.
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Fertilization

Almost all thefarmers applyoil amendmentsvice: before planting ad during
cropping.After land preparationgttilizer and manure are placed in holes next to the cassava
stake not spread over the planting arias difficult to estimate the use applied amendments
because many farmers do not measure amounts quantitatively, instead using measures like
pinches handfulsandcart loads Farmers reporting in quantitative measures would estimate
fkilogramsper sao (1 sao= 500n7). Fertilizer purchasedt local storesomes in 25 or 50
kilogram bags

Cao Qdng

Of the manure usage estimatekilograms, the averaggpplicationwas300-500 kgsao
(6-10 t/ha)and the highestpplication ratevas700-800 kgéao (1014 t/ha). Farmers aresually
limited by the manure produced from thiérestock buttwo farmers purchase extra manure from
anearbycow farm /

The most common ty@gweTraaf
(20-20-15). Farmer use estimateanged from tablespoons per|
plant to 3050 kgkao (0.61 t/ha). The second most comrhon =
used amendmei Kali (potassiurrbased fertilizer). Some . Ny
farmers add other nitrogdn a s eth) of pinosphorubased A AL
(LOn) f efuTraulisiusedby sf thel@farmers and | %\}Mﬁfﬁ%
the others used a mix of R, and Nbasedamendments. Three Ay
farmers do not use any fertilizr will use fertilizer left over
from other crops Many farmers cited the Higprice of
fertilizer for theirlow usage but would like to use more
fertilizer.

o eich nt u Traufertilizer at a local store
uang Thac

Most farmers ifQuagg Thadh report usage in quantitative amouristimates for manure
use ranged from 1 kg/plant to 30000 kgsaao The most common chemical fertilizers used are
multipurposemixes(NPK) like NPK nfu Trauor NPK Ninh Binh (1616-8), as well as
potassium amendmentsstimated application rates varigdm pinches of fertilizer t4000
kg/ha.
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Supplemental fertilizer

Supplemental fertilizer application @ao Qungis not widely practiced anighly
dependent on weather. Six farmdosnotadd amendments after plantir@farmersuse
nitrogenbased amendmenrasid 3farmersuseKali or potassium amendmeniarmers danot
add amendmentsftifie day is hot and dry because it will be ineffective or maythaplant All
the farmers irCao nhvillage use supplemental amendments and use was varidtig in
XuanandVo nh .Xu®©n

In Quagg Thadh, 5 of the 17 farmers addedea (N)after weedingThe five confirmed
users werglispersed through the threlages

Weeding

All farmers (focus groups and interviews) reported wegdiiter planting cassava
During interviews farmers reiterated that they do weed, but the timing of weeding often depends
on labor availability and can be put off if the familyeisgaged in other farming activities.

Harvesting

Farmers graring cassava for animal fedéa@rvest at different time intervals than farmers
growing for processing?lants destined for livestock are pulled up a few at a time, as needed,
and are left in thground for up to two years. Some farmers may harvest a large amount at once
and then chip and dry the roots for later use as feed.

Farmers sellingrocessingassava will harvest thidield in a day or periodf days and
then sell the loby weight The farmer is incentivized to have the trader collect the cassava
immediately after harvesting (and will not harvest for sale without a buyer) because the roots dry
out and they will be paid less for the reduced weight if the sale is delgyerbtimes a toer
will pay the farmer for theassava in his field and then hire laborers to harvesthisut
arrangement is less popular because of the yield uncertairigth sidesUnfortunately,
farmers do not have much control over this procBslers are inc#ivized to transport the
roots to the factory quiity so they do not lose too much revenue fiibim cassava drying aut

We are unable to estimate the amount of cassava that families cofisumfarmers sell
to local markets foconsumption andrdy onefarmer explicitly said that her family consumes
traditional cassavdamilies do consume cassava, but it was difficult to evaluate because the
seasond6s cassava had not beenrufjarvested durin

Pest Management

Farmergdo not hae major pest problems for cassavacus groups reported no use of
pesticides and only two farmers have ever used pesticides on cassava

Themost common cassava peststarenites(Cao Qung) and cricket{Quagg Thadh).
Termites causelamageo newlyplanted cassava and when soil is dry. Farmers have faw or
strategies to prevent termiiamageor tokill them. Some&armershaveprevention strategies
such asremoving dry plant matter from the soil surfaggreading lime on the soil surface, or
packng thesoil tightly around the plants. Crickets can be a problem when cassavadsch®
tall, butdamagdrom crickets varies from year to year.
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Many farmers also have minitlasses from leagating bugsTwo farmers said they use
the pesticide TEREXo kill any bugs eating cassava leavBEREX is an organophosphate
insecticide manufactured in Vietham asaonsidered slightly hazardous (National Profile
2004). It is used to control cockroaches, crickets, silverfish, bedbugs, fleas, cattle grsips, fli
ticks, leafminers and ledfopperg Extoxnet 1993). Four of the five input suppliers said that
farmers do not use pesticides on cassava and that they did not carry any-sppessidica
pesticides. One supplier thought he had a cassava specificqeedtidai it was only a fertilizer
amendment he prescribed for leaf yellowitiggg Thadh).

Disease Management

Farmers did not report any diseases affecting cassava, except some roGamt in
Quing. The root rot is characterized by soft, rotted tulaes commonly occurs after flooding
eventsthat temporarily submerge crop fieldhe Quagg Thath agricultural officer said that
there is also root rot in his commune after flooding, but no one in the three vélageyed
mentioned flood events

Yield

Farmers growingassavdor animal feed reported yieldisat were highethan farmers
growing cassava to selfhere was a large range of yield estimates for liveshmtlhdcassava:
350 kgkao(7 t/ha) to 4000 kg&o(80 t/ha) The average yield of 1Quagg Thadh farmers
growing to sell wad.3 tonssao(25 tons/ha)Only one of the thre€ao QUing farmers engaged
in selling cassava estimated yield: 3000skg(60 t/ha).

Cassava: Market Factors
Labor

Almost allfarmessinterviewed do not use hired labior agricultureb e caus e fAwor k i
cheap, butifyouhaveo hi re it s ver farmerkx Iﬁaemrsiﬁgmeggiﬁha:b'{n Village
may hire an excavator operatordig up a fieldif they can affordt. Village women ofterwork
in groups and rotate through e aAtsh reightbdrsvii 6 s f ar
oftenhelpto finishfarm workif a f a mi Ifinisheld thaitasks

Fourfarmershired local labor for land preparatioplanting and harvestingh&se
farmers werdinancially welkoff traders anadnewell-off farmer(Quagg L@ farmer)

Gendered Labor

Men and women hawveearlyidentical cropping knowledge but they do perform different
cropping activities. Males perform most of the tillage (esplgdiavolving machinery) and
collect and carry livestock manure. Females are often in charge of planting, fertilizing and
weeding. Though this is the common division of activities, it is not uncommon for men and
women to perform the other tasks. Three widd women farmers interviewed say they rely on
children and local family members, but are the main labor source for most activities. Whole
families will participate in certain activities if they need to be done quickly, like harvesting.
Chi | dr e nperencesanelping with aropping activities means both genders are exposed
early on to all aspects of crop production and have similar knowledge and skills.
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Traders

Tradersarelocal buyersn the villages whgurchase and transport cassava from
individuad farms toone ortwo starchprocessindgactories inneighboringd” Trltchdistrict Four
of the five traders interviewed also grow cassava. Some triaaeegactory contracts that are
more desirable than sellimgissavanon-contractudl. Contracts are sen expected collection
amounts (500L000+ tons/seasor} is unclear if it is difficult to get a factory contraesone
interviewedtradersigned a contract with a factory after seearc@mmercial advertising a trader
job. Four of the five traders complained about slow paynfemts factoriesand multiday wait
times, evernf they have a factorgontract.

Traders generally offer the same prices for cassava to fab@easise ofhe competition,
thoughthere is only one trader purchasing cassawzao QyngcommuneA few farmers sell
to the factories directly, but others do not have access to transportation to take the c&sava to
Trch or choose to sell to traders for other reasons

Traders will alsachangethe price they offer farmers based on the starch content of the
cassavgalthough it isnot knownhow rigorously this categorization is applied. Starch content is
measured at the factory, so traders are incentivized to bghgstarch cassava in order to
maximize their profit. The traders use only visual clues to assess starch content, including color
(whiter is higher starch), texture (hardness is higher starch) or knowledge of the plot location
(sandy soil bettgr Since mesuring these qualities is not rigorous and is mentioned quite
casually by tradrs, it is unknown how much iffacts the farngate price or the factory price.
Sometimes traders do lose money on a sale if they have paid a farmer for an entire field or with
the assumption of adgher starch content (or totgikeld).

Farm gate prices

Farmgate prices for cassava have bdenreasing in the last few yeansostly to the
detriment of farmerdn Quagg Thadh, traders/buyers buy fresh cassava for starch prioceas
13,000 VND/10 kg (averageome farmers reporéceiving offers as low as 7,0000,000
VND, while prices in the past (within last ten years) had been 18,0000 VND/10kg.

Last season, tradepurchased cassava for 12,000 VND/10 kg and sdldetdactory for
15,00017,000 VND/10kgnettinga profit of about 3006000 VND/10kg. All traders reported
that their purchase price is dependent on the prices set by the factories, which often changes
throughout the season. Prices at the beginningdptthe season are generally higher while
prices midseason are depressed when the majority of the cassava is harvested and transported to
the factory.TheCao Qungtraderestimated that transporting 10 tons of fresh cassava to Song
Dinh factory cost 2 million VND.

Farm gate price Factory price

Trader (VND) (VND) Factory used
QU ngThichi uk 17,500-18,500 Song Dinh
QU ngTHich2 uk uk Song Dinh & Long Gian
QU ngTHkh3 11,000 17,000 Song Dinh & Long Gian
QU ngThich4 12,000 16,000 - 17,000 Song Dinh & Long Gian
Cao Q¥g 1 12,000-15,000 15,000-17,000 Song Dinh
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Factories

All farmers and traders salhssava to two stargirocessing factoriedt.ong Giang and
Song DinhJocated in B Tr&h district All traders sold t&ong Dinh factory and three of the
five also had a contract withohg Giang. Th€ao Quyngtrader sells to Song Dinh only.
Agricultural officers from the factories have not visited either commune in the-fagears, but
would previously it and makeéecommendations about cassava farming practidesQuagg
L€eu farmer was regularl gtvientgdabyg, fhat of gcs
to his farmwas two years ago.

Each factory haagricultural stafthat visit farms and Viges where the factory
purchases a large amount of cassdeag Giang Fatory has agricultural staff whinavel
regionally eight months of the year to assist farmeosig Dinh factory has at least one
employee who visits farmers and gives recommendafimncassava. The Director of Song Dinh
said that is important to have model farms to encourage good cassava farming, but he did not cite
specific cropping problems

Pressure from other crops

The populaity and abundance of acacia on hitlpplands hasimited the land available
for cassava. Acacia is harvested after three to six years and cassava can only be intercropped in
the first year. When many farmers began planting acacia, it became harder to grow cassava
because of the shade created from neghly acacia plots. Lovying areas near the river are
used for rice, peanuts and maize only. Farmers are generally not allowed to clear forest to plant
crops because the upper hillsides are protected. The particulars of this protection are unclear, and
the only details offered were anecdotes about German ownership of the surrounding area for
climate change control measures.

Many farmers think cassava is more profitable than acacia because acacia is harvested
once whereas cassava is harvested annualigllfarmers grow the same thing and individual
farmers will not transition to cassava while others continue to grow acacia, unless there is a
profitable market output for cassava and major transition of all farmers.

Farmersin Quagg Thadh do not grow acacia, though most farmers are planting or would
like to plant more pepper trees. Pepper trees are intensely managed and generally close to a
f ar me r pasdddnotiakeeup much craand.

4. DISCUSSION Cassava

Farmers irQuagg Thadh andCao Quying have grown cassava for generatidnst there
are gaps in knowledge about climateart friendly cropping practicek both communes, the
major gaps in practice are dassava stakand row spacing, 2) fertilizer usage and 3) land
preparation and erasi control. Other gaps are the lack of informatbout pest and disease
management.

Crop spacing

Cassava stakes are planted too closelgbatit 4655 cm apart, while recommended
spacing between plants is about 80tom mete(Howeler & Maung Aye2014). While plants
should begrown closer together in poor soil to maximize yield per degmers tend to space
stakes widely in poor soils amdoreclosely in fertile soilsThe Long Gang factory executive
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recognized that stake spacing is too narrod lae recommendegispacing of 80 cm between
plants and 100 cm between rqwhich is also suggested in the literature (Howeler & Maung
Aye, 2014).This crop spacingnay have contributed to farnsdtack of success intercropping
with cassavalntercroppingcassavavith beans and peanutas raised farmer income in many
trials throughout VietnarnHoweler et al., 2013).

Closely spaced cassauafield
Fertilizer use

Farmergdo not apply the optimal mix of fertilizers agdnerally apply too much
phosphorus and too little potassiudany of the average or wealthier farmers use, or report
using, more fertilizer than recommended per land &@etfarmers who grow 0.5 haxr more
cassava use less fertilizer than farsngrowing less than 0.5 hahis is likely due tanflateduse
estimates or greatamendment usen smalker plotsof land The application rate of manure and
fertilizer on 1sa0(0.05 ha)could not be sustainable scalguto a one hectare parcklrmers
couldnot afford the same rate of application for more larre Quagg L@ farmer usesnly 28
35 kg fertilizersaoon his 25 haf cassava.

General recommendations for fertilizing (with no soil information) 180 kg/ha of N,
40i 50 kg ROs, and 100120kg/ha of kO, or 600 kg/ha of compound fertilizer (15-15 or 15
7-18). Nitrogen and potassium inputs should increase over time and phosphorus applications
should be reduced, whi¢armers do not report doifgloweler & Maung Aye2014. Many
farmers useompound fertilizer, commoniyfu Trau(20-20-15), or nitrogen and phosphorus
based fertilizers alone. Nitrogen and phosphorusfieeover applied and potassium is under
applied. Most supplemental fertilization is nitrogen or potassium, which is reauahechéor
healthy plant developent (Howeler & Maung Aye, 20}4

Landpreparation

Some farmers use tillage practices that may increase soil cborpand reduce the
long-term health of the soil. Many farmers in the six villages have issues with pocagiain
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during the rainy season as well as erosion in sloping crop fields. While it is recommended to use
a subsoiler to improve drainage and redocential for cassava root rot (Howeler & Maung

Aye, 2014) an excavator dramatically alters solil structuremag create a hard pan layer

around 5360 cm below the surfacBarmers who use these machines claim they improve soil
quality and report increases of yield after deep tillage evBaotdn flood areas, they may be
reducing water infiltration during thainy season and causing soil waterlogging, erosion and
increasinghe potential foroot rotdisease

While farmers use ditcheée channel water around cassava fields, a more clismaset
strategywould beto usehedgerows or other living barriers towlavater and reduce erosion.
Research ivietnam hashown the effectiveness of grasses and other plants to slow erosion
(Howeler & Maung Aye, 2014)he use of pineapples for a hedgerow was observed on one
farm, but not a surveyed farm.

Knowledge: Pest ahdisease management

Farmers have littl&nowledge about pestind diseases and how to manage them. They
are alsaunable to differentiate between nutritional deficienctkseases and pest issuestmers
are aware that fertilizer improves plant yielig only one farmer discussed general plant health
and using specific fertilizers to improve root or leaf growth, @enerally, pests are not
considered a major issue, even if farmers reported major yield losses fronfrpesers seem
willing to accept crop losses because they do not have the time, labor, money or interest in
reducingdtmage from pests.

5. RESULTS: Sweet Potatoes

Planting Materials/Varieties

The most common varieties growreK h o g iandn Sweet Potato variety *

Khoai Chiém dau. These twocal varieties werdound in Khoai Chiém dau 4
Quapg Thath during the scoping studfzarmers irQuagg Khoai In a4
Thadth often call their sweet potato&sctruyQq oor traditional. —

Traditional 3
Almost allfarmers grow a small patch of sweet potatoes nea
their homefor use as planting materiaWhen famers do not Unknown 8

have enouglpotato shoots for plantirthey ask other farmers *growing within year of interview
for material.

Field Preparation

Farmers always till their fieldsefore planting sweet potatoes. Thiegn makeaised
beds and plant shoots at the top of each Bethtingon the bed cresinakes weeding easier
because farmers generally weed based on the length of vines down the sides ofRbtatuesbs
are often growretween rice crops amdtated with corns or beans

Planting & Harvesting

In Quagg Thath, common planting times are July-August and harvest is September
December. ICao Qyng, limited data shows main planting in May or September and harvesting
in October or December. Outside of these growing periods, sweet potatoes ageaviteim
househol débs gardens for wuse i n GCGrépdeavesmands e hol d
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small roots are commonly fed to animals and young leaves and larger roots are eaten by the
household.

Fertilization

Farmers ofte make use of leftovemaendments for fertilizing sweet potaithey
generally applyess amendment to their sweet potatoes than their casiavaghest manure
applicationestimate inCao QUingwas 800 kgdaowith focus groups estimatirg00-500 kg
applied manursaao The mostcommon fertilizer used in théao Qungvillages was Kali (P
based) and Um (N-based), about-30 kgtotal/saa In Quarg Thadth, farmers apply between
200-1000 kgsaomanure and from-30 kgfertilizer/saq often urea and/or phosphorus
amendments.

Mostfarmers adgupplementalertilizer onemonth after planting or after the first
weeding Farmersoftenuseureaor Kali (P-based)Use estimates range froBal5 kg
fertilizer/saoin Cao Qngto 37 kgkaoin Quagg Thath. Sometimes additional fertilizerse is
dependent on what, or if, the farmer has any amendment left from other crops.

Weeding

Farmers weed their sweet potatoes at least once in conjunction with adding supplemental
fertilizer. Weeding usually takes place from20 days after initial ginting. While some
farmers weed an additional time, many are constrained by labor or do not consider it
necessary/useful.

Pest Management

Cao QUngfarmers have maj@weet potatpest issues whil®uagg Thath farmers do
not reportanypest issues. laf eding (and some roegating) bugarethe major factor in the
drastic decline ipotatoproduction inCao Qugng. Stem borers are a major problem for six
farmers, whilea variety of other insectsusencreasingdtimage the longer the crop remains
unhawested

Four farmers irQuagg Thath province use pesticides on their sweet potatoes but other
farmersareeither unawaref applicable pesticides or were hesitant to spray becaubke of
perceivechegativehealthimplications. Farmers use TERENKe same insecticide used for
cassava.

Disease Management

Six farmerdn the communeseported that their sweet potatdessecrinkled or yellowed
leaves. Other farmers mentiondidease problentsut could not describspecific symptoms.
Somefarmers believéhat a combation of poor weather (drought loeavy rain) can increase
the effects of disease on their potatoéarmers with diseased plants do not do anything to
prevent or treat the symptoms and do not know the cause of the crinkling or yellowing.

Mar kets & Prices

Sweet potatoes are considered an important crop in Quagg Thath but not in Cao Quing.
Four farmers in Quagg Thadh regularly sell their sweet potatoes at local (commune) markets,

while otherQuagg Thadh farmers and alCao Qyngf ar mer s grow f or househo
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consumption only. Five farmersin Quagg Thadh and 4 farmersin Cao Qingdo not grow any
sweet potatoes.

Two focus groups in Quagg Thadh reported that sweet potatoes sell locally for 4,000-
6,000 VND/kg and 10@0 VND/kg in the off season. Sweet potatoes are availalla@Qyng
local markets for 10,005,000 VND/kg.

6. DISCUSSION: Sweet Potatoes

In Cao QUing, farmers strugglevith pest issues and declining yields attributed to the
declineof thesweet potatwariety. There is also a perception that roots from the villages are
Apoor qualityo becaus etheo potatpensthe locabnmketesven No f ar
though there is bbcal demand and sweet potataes| for goodprices. The coupling of a pcor
yielding variety, lack of pest managemeragiices and pogsublic perception disincenes
local farmers from changing their sweet potato croppnagticesAlso, farmers are not aware of
any al ter nat i weentachniuesand sayrthere imm@othiaggto be done to
improve the system. Even if they were aware of an improved technology, like an appropriate
insecticide, farmers may refrain from using it because marketable outputs remain inaccessible as
long as theguality stigma persist@\lso, it is not known what factor is the main causgiefd
declines over time, so insecticides may not increase yields dramatically if tygelovng
variety or other unknowns persist.

The situation irQuagg Thath is markedy different, farmers can and do sell in local
markets and quality problems are not a major issoeus groups and individual farmers
expressed a desire for improved varieties and effective pesticides but did not suggest that insect
dnage was significantleffecting yields. As il€ao QUng, sweet potatoes are seen as a
suppl ement to food and feed, but in this area
inflated during the rainy season. Those interviewed did not say they consumed sweet potato
leaves, though there is evidence that families in the area do consume them. The harvest and
inclusion of leaves in meals is likely routine and done throughout the year, whereas when the
entire plant is harvested a majority of the leaves are fed to like$taomers would use more
fertilizer on sweet potatoes, but capital and inputs currently go to more profitable crops.

Sweet potatoes are a household garden staple which supplement human and animal diets,
but poor tuber quality and yield as well as lirdipportunitiego sellin local marketsA lack of
pest managemekhowledge also contributes to the reduced quality and yield, although it is not
certain that farmers would be willing to invest more in sweet potato cropping given its fairly low
value (omo market value i€ao QUng). This is a research question that needs further study.

7. CONCLUSION: Cassava & Sweet Potatoes

The most significant gap in RTC croppingQuagg Thadh andC a o Qisrfon g
information, but access to markets and varietraproving market access and farm gate prices
couldencourage farmers to grow RTC crops and participate in markets. The introduction of
improved varieties that grow well in poor soils or are resiliepestdd rage (significant for
sweet potatoes) wouktlso be beneficial for farmers.

To make RTC cropping more climate smart, farnoersld changsome of theicurrent
practices. In cassava systems, chargesdinclude adjustindertilizer use modifying crop
spacing, and reducinggeptillage. For sweepotato poduction, farmersould benefit from
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learningpreventativgpest management strategi€sg o Q.uinfercippped systems are another
option, though fwallikehyamale thenphadile toryang ageimapdthe
strategy could baeffective if crop spacing is not modifierops closely spaced)

InCa o Quofial and structural barriers to adoption of cropping changes and entry
into markes couldmakeinterventiondifficult. Pha XuarandV @ n h  vdlag&sare difficult to
acces during floodingwhich limits the ability of farmers and traders to transport cassévese
events are concurrent. Besides this seasonal barost(va o Qfarfnersgo not participate
in the cassava processing trade because of low prices, likedy dhy the lack of area traders
(one) and high transportation cost/distance from factdfisners are desirous of much higher
prices per kg before they will consider selling to traders. Currentlyimbie economical to
grow cassava folivestock feedand harvest the crop over a long period of tiF@. most,
cassava is not treated as an income generating crégnsersmay avoid makinghanges to
their cropping system that would require more labor or in@usiently, irmersdo not think
that any improvements are needed in cassava growing, except that it would benefit from more
fertilizer.

Most Quagg Thath farmers sell cassava to traders who supply stamtepsing factories
inB"  T.rAMfarimers grow some cassavaféd their own livestock, in addition to cassava
they sell. lew farmersexpressed interest in expanding their cassava opeia@ionost are eager
to plant morgpepper trees, whicturrently bring high profitsAsinCa o Q tafmergin
Quagg Thadh do ot think their cropping systems for cassava can be improved, besides
increasing fertilizer use

Sweet potatoealso face different challenges in each comm@ha.o Qfarinery
mightsell their sweet potatoes at tilage markes, but low yields and s problems leave
them with limited marketable product and a stigordow quality that bars their entrin Quagg
Thath, some farmers participate in local markets, selling tubers and greens, but most use the crop
for consumption or livestock feeB8wed potatoedrave a general reputation as a supplemental
crop well suited for plots close to the home or quickly cultivated between rice plantings. Though
it sells forfair prices inQuagg Thath markes, few farmers participate in selling or expressed
thatthey were interested in selling.

8. RESULTS: Farmer Communication Networks

Farmergyet information related to cassava and sweet potato cropping from a variety of
sources, though these sourcescamsistenticross all villageand both commune¥ariation in
sources occasionally differed with gender and cassava ent@iheggimary source oé;;
information aboutassava and sweet potato farming is family members, specifically
grandparents and parents. For most cropping practaresers and otr key informantgould
notidentify a source of the practice, rather it wiasir knowledge from experienéarming
alongside their parents. All identified sources of informatelavantin cassava and sweet potato
cropping systemarelisted below.

Source Type of Information
FamilyT parents & grandparents All cropping techniques
- Land preparation, fertilizer, weeding, pest
management, planting
Commune agricultural/extension officers | Input use, pesticides
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General crop trainings (animals, pepper,
acacia)
Finding buyers for cassava (CQ)

Village farmers (neighbors)

Varieties
Fertilizer, other inputs

Village heads

Ordering manure
Intermediary to local government

Fertilizer salesmen

Specific fertilizer information
Application techniques

Cassava pressing factories

Variety information
Fertilizer application

Television, radio

Weather forecasts

Government issued cropping calendar

Planting dates (none for cassava or sweet
potato)

Crop traders and buyers (cassava)

Varieties
Harvesting techniques
Cropprices

Agricultural/Extension officers

There is one aguultural and zoning officer in eactommune who is responsible for

holding agricultural trainings, identifying crop diseases and pest problems, and recommending
pesticides/herbicide3heir roleas an agricultural (ag) officer is the closest equivalent to an
extension officer in the are@here has been no training about cassava or sweet potato cropping

for many yearsrecent popular trainings in the communes Haeesed orpepper (QT) and
acacia(CQ) production, which many farmers and the officers describb@jhs/alue crops

Since cassaviaasminimal pest problems and few diseasggfficers have almost no
interactions with farmers concerning cassava or sweet potato prod&etrarers with sweet
potato pests issues rarely talk to the ag officer, expect a couple who got pesticide

recommendationg\g officers get training topics and materials from the governmedtcarask
t r a uesti(thoggh it i®umknawa poiv often thish a t

permission to
occurs).

TheCao Qungagricultural officer said farmers often contact hinihédp locatecassava
buyers omarket outputsrather than ask questions about cropping issues. The ag officer in
Quarg Thadh said thathere was a commune training about cassava recently (not known or

hol

d

attended by an@uagg Thadh farmers interviewed) but the material covered was part of a

broader training on fertilizer use, not about casssexific cropping practices. Both officers

said that farmers know how to grow cassava tuede are no needed improvements to their

cropping.
Village heads

Farmerssaid theyoccasionallyget information from village head3 he elected village

h e a lé is to engage residents of the village asgkable them for training and events as well
as hép them with their administrative need$e men in these leadership positions are seen
more as a conduit of information from the commune leadership and ag officer rather than a

f
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source. A few farmers saitddy might ask the village head questions about cassava or sweet
potatoes if they had a pest or disease problemt least one village i@ao Qung, village heads
canorder manure for farmerd=ive of the six village heads afi@mers and grew cassavaile
the village head o ¢ n h IXCa®@Ungis an electrician with noassavarowing

experience

Peers/Neighbor farmers

Within villages, farmeis cropping practiceare very similar because of the regular, close
influence of neighbors growing the sarrropsSome farmers said they adopted fertilizing
techniques or purchased new stakes from other farmers in their village or the greater commune
If one farmer has higher yields, his neighbors are likely py ¢us practices and over time the
sweet potat and cassava systems are nearly identicéloth communes, female family
memlers participate in work groups that brithgm onto each other fasnand performing the
same practices.

Friends and neighbors do trade stories and advice during these planned events as well as
during social gatherings during the evenings, usually in separate female and male groups.
Farmers do not try to influence others and do not talk about farming psagtitess directly
asked (according to some), even about material from trainings they attend. Many farmers said
that if a crop does badly, it is their own fault and they do not expect or seek help from neighbors
or ag officers as they are highly sediart and feel solely responsible for problems.

Fertilizer salesman

Fertilizer salesman occasionally visit the communesoagdnizetrainings that focus on
the correct applicatioand useof a specific fertilizer. In 2022016, anfu Traufertilizer
repregntative held a trainingi@aoQyng, and taught farmers about
recommendations for fertilizer applicatianfu Trauis now the most populdertilizer in the
commune and almost everyoiméerviewedclaimedit wasthe most effective. Fertiler
companies will also host trainings for input sellers, though it is unclear how often these occur or
who is invited.

Factories and field staffofficers

Long Giang and Song Dinh factories are sources of informatiout abapping practices
andvarieties Factories werenly sources of information for farmers that have had direct contact
with the factory, either from trading directly or visiting specifically for informaiovo
farmers) Farmers who visited the factories to specifically seek out infiamatere all
financially well-off (self-identified). Traders selling to either of the factorssd thathe
factories and the farmers livirgound themB Trlth) wereinformation sources.

According to an executive at Loi@jang farmersask questionselated to cassava selling
and prices, and rarely ask about cropplrang Giang has a universityained agricultural staff
that travel inQulng Binhprovince and make cropping recommendations.

A Song Dinh executive said that farmers commonlyadsdutfertilizers, land preparation
and varieties. The factory has two staff members that work asextasision officers within the
areas they buy from and they also have$inall model farms iB~ TréchandL™ Th, y. He said
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that it is imperative for farmets see demonstration plots or they will not adopt recommended
practices.

Traders

Local cassavé&raders ar®nly source of price information for farmeigery fewfarmers
reach out to the factories directly to find ol current priceAll traders contat one of thewo
factories to learn the curreptice, then decide whaticeto offer farmers based dheir
transportation costs, labor costs and desired profit maiadersalso havean important role
in bringing newcassavatakes to village farns, either from the factories or other areas.

Television

All farmers get weather forecasts from television broadcasts. The forecast only covers the
day but a weekly forecast is available on the radio. There is also a daily weather broadcast over
the speker system in the early morning in eagdliage. Only one person, th@ao Qyngtrader,
checks the forecast (dfay) on a smartphone.

Cropping calendar

The commune government prints a yearly calendar with recommended dates for planting
different crops. FHaners dause the calendars for referenbatthe guidedoes not include
recommendations for sweet potatoes or cass@Eping

Farm groups

There are manyillage and communwide organizationsn whichfarmers participate

thefarmeGs union, farmeés g oup, womeno6s gr o Utpureleadwhiclret er anod s

groups are villagspecific and which are commuseecific.The primary function of these
groups is to help farmers acquire loans from AgriBank. The majority of the loans are for

purchasinganimas, t hough some use the | oans for mach

has two to three yearly meetings and the leaders discuss cropping information given to them by
the local governmenE a r me r s 06 focuseomparticulag crop or afarming subjet; but
nevercassava or sweet potatoes.

9. DISCUSSION: Farmer Communication Networks

Farmersd communication and knowledge of
exclusivelybased on interpersonal communication with family and other village farmers. Farm
work keep adults within the village or in nearby fields and a majority of socialtagiviccur in
the village (i.e. men and women socializing in separate groups in the evening). There are
communelevel communication channels because of the proximity of neighboring villages,
participation in civic groups and the commune agricultural affiearmer rarely interact with
people outside the commune, except when theyRisit ror other towns, sell directly to
factories or have family and other relationships outside of the area. Farmers who went to outside
areas like Bo Thach to visit factes or talk to other farmers were often financially comfortable
(sel-described).

Traders (and farmdraders) have a much larger interpersonal network due to their work
and the relationships they may develop with traders or prominent farmers in ottsedaay of

c

a

the traders interviewed buy cassava from ot he
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varieties or new information; as well as any information that may pass from the factories when
they sell their cassava. Traders may hold some infiemer farmers because of their
purchasing power and connections to diverse networks.

Though it would seem traders are a potential source of information about cropping, the
have historically not had major roles as conduits of information. Since mamg thters also
farm cassava and come fragricultural families, they have some homophiiyh farmers.
They may remain an outsider in the community
perception (accurate or not) thihey are untrustworthgnd offerlow prices.

The ayricultural officesd s mle INRTC information flowsis likely due to many

factors.Only part of theitimeiss pend doing fextensi wesaiptiveor K, mu
nature like recommending pesticideShey alsospend a lot of timsetting up farmer trainings,
which have not focused on cassava or sweet potatamsny yearsAl so, it 1 s the of

perception (like farmers) thab improvements can be made to these cropping systems on the
farm level. Their mos useful role to farmers is likely connecting them to cassava traders.

Local groups | i ke the farmerds union, farm
of the social and economic fabric of villages because of their role as loan brokeegub
have little influence in croppind-he positions in the group are held by neighbors and friends,
but theusefulness or diffusioaf information presented (passed from local government officials
like ag officers) is unknown.

Though they are a major parttbe market chain for starch cassava productextpfies
seem to have a decreasing influenndarmerswith distance from the factorjost farmers
have never visited dier of the factories and have not interacted with #adiensiorstaff. In
addition, the costs of transporting cassava from either of the communes is not insignificant, so
farmers earn less per kilogram of harvested cassava then farmers closer to the factories (Bo
Thach, etc.)lt is unclear if any farmers in the two communes are aadfre Long Gi angos
recommendation to increase crop spacing and use more fertilizer, or if the factory is relaying this
message.

Individual farmers have little expectation that someone should help them improve their
cassava or sweet potato cropping systenmseMpresented with a hypothetical situation of high
crop losses, most farmers said they would take no action and try again the next year. Farmers
said that they do not seek help for crop issues with cassava and sweet potatoes because they are
generally uninportant, compared to crops bringing in more revenue like peanuts or pepper.

Gender and Information Access

Almost all individuals and focus groups participants maintain that men and women have
equal access to information and resources. They attend the same meetings and trainings and
usually have patrticipated in farming since childhood. One female farm@aa@Qulng said that
men find out new information more easily because they travel more often than women. Traders
and some male farmers have visited factories and farmers in other regions while on business or
for interest, while no woman (beside iao QUyngtrader) had been to a factory or the farms
around them. It is not clear how, or if, any pertinent outside information is disseminated from
one farmer once it reaches the commune or village. Any information gleaned from factories or
travels to other areas mawly be known to a few farmers.
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10.Conclusion

Most information about farming practices comes from family members. Outside the
family, farmers communicate with few groups of pedpteostly neighbors (other farmers),
local government officials and inpsitippliers and traders. Village and commune life is fairly
insular and information passes through far mer
cropping activities, along with discussion at social gatherings and farmer and other group
meetings. bcal groups are most helpful for providing loan assistance and governmental
extension officers are valuable for their connections to possible market actors and prescriptive
recommendations for crop issues (pesticides, etc.). Cassava buyers are thespuincargf
cassava price information for farmers and do not share other information. One starch factory has
cassava cropping recommendatisomas ttohatbudoudlherlk
evidence that their outreach reaches farmers indhenuressurveyed. These farming
communities are very homogenous and have few links with outside actors/networks.
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12. Appendix
Map of Region
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