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Abstract

The hypotheses to be evaluated in this study vivkoeg Cai pigs would eat greater amounts of duckweed
(Lemna minor) than Large White pigs; and that duckweed growird in natural ponds would be a suitable
on-farm source of protein for diets based on riemtand ensiled cassava roots. Eight Mong Caitpidke-

14 kg) and eight Large White pigs (from 10 - 13 WgYe used for this study. Four farm families were
selected to participate in the experiment. Eaaméareceived two Mong Cai and two Large White piigle
The pigs were fed fresh duckweed and ensiled cassav ad libitum and a fixed amount of rice bra@Qq
g/pig/day). Feed intake was recorded daily angitye were weighed every ten days.

The Mong Cai pigs grew faster than the Large Wit and this was consistent for every particigatin
family. The average liveweight gain (g/day) for NoBai pigs was 200 and for Large White pigs 87. ¢ylon
Cai pigs ate a greater proportion of their digheform of duckweed with the result that theirtpio intake
was higher (48.2 g/day) than for the Large Whitgs§27.9 g/day). Dry matter conversion was bettéhe
Mong Cai.

The results of this on-farm experiment provide samdéations that there may be an interaction betwe
nutrition and genotype when a critical componerthefdiet (eg: protein) is present in a voluminous
vegetative state as is the case for fresh duckweed.
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Introduction

The Mong Cai breed is the most numerous of thédpegds in North Vietham (Le Ba Lich 1995). Of the
estimated 1.45 million sows in the North, 40-45% afrthe Mong Cai breed. It is highly appreciatedre
female line for crossing with exotic White pigspimduce crossbred progeny for fattening (Rodrigeiesd
1996). Farmers consider that the advantages dfitimgy Cai are in its ability to utilize local feeelsources
especially fibrous vegetative feeds of low protntent (Rodriguez and Preston 1997). Howeverether
appear to be few studies comparing the Mong Céi \witproved" White breeds using diets based onlloca
feed resources. In the study reported by Lai ardtiBaez (1998) there were no apparent differenetsden
Mong Cai and Large White piglets in their capatitgligest or retain nitrogen when fed diets basesugar
cane juice or ensiled cassava roots supplementhctither fresh duckweed or ensiled cassava faliage
However, there were only four pigs of each brepe §nd the restrictive conditions of the metabolisige
may have been a factor limiting the full expressibthe eating behavior of the pigs.

A study was therefore undertaken to compare tHenpesince of piglets of the Mong Cai And Large White
breeds managed by small farm householders anddatiresources available at farm and village level.

Materials and Methods
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Working with the farmers

Organization and preparation of the trial

The An Phu village in Thu Duc district, Ho Chi Mi&ity was chosen for the study as it has many lakes
ponds where water spinadipgmoea aquatica) and duckweed grow naturally. The families inhiage
traditionally harvest water spinach for human comaion and for pigs. The duckweed is also harvested
mainly to sell in the market and in some caseseieding to ducks. However, it seems there is nerspce
of feeding duckweed to pigs.

Several visits and meetings were held to estabbstmunication with the farmers in the village. Thepose
of the visits was to find:

e The main constraints to animal production
* How the farmers used the local resources

 Find a possible solution to improve the situation in this village.

Criteria about the site

The farmers in the village had previous experienggg raising, but mainly with pigs of the "impred"
breeds of commercial Landrace, Large White and ©aral their crosses and with feeding systems based
the use of purchased balanced pig feeds. The experdf the farmers was that after deducting tive jof

the piglet and the feed there was little profinfrthis activity. Abandoned pig sheds in the villagare proof
that the "commercial" system was not sustainable.

Experimental design and planning

After several meetings and after securing the ageaeof the farmers, the experimental design aedirfig
plan were presented and discussed. The purpoke pfésentation was to hear comments and suggestion
from the farmers about the conduct of the trialvdis agreed that each of four farm families woalde 4

pigs, two of each of the Mong Cai and Large Whitebs and that the feeding system would be based on
ensiled cassava root, rice bran and duckweed headvdaily from the ponds. Selection of the farnveas
based on the following criteria:

* Experience in growing duckweed and having accepsiids where duckweed was already growing
e Main income derived from farming and experienceénwidtising pigs
» Interested in working with researchers

A contract was signed among three sides (farmeeareher and farmer's union) concerning the agreed
conditions required for the trial.

Monitoring of the experiment

The farm families were the main source of labouwdaduct the experiment with the assistance framn th
researcher when the pigs were to be weighed . 8lexisits were made to the village during the ekpent
so that the farmers could easily communicate ighresearcher and so facilitate the solving of lprab that
happened during the experiment.
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Presentation of results to the farmers

A farmers meeting was organized after the expetinfdre farmers who had the best results were eagedr
to explain to the others the reasons for theiresgc

Experimental procedure

Climate details

The experiment was conducted from March to Aug@8f71 During the whole experiment (three months) the
temperatures ranged from 24 °C to 38 °C; minimumidity was 60% and the maximum 100%.

Animals

Eight Mong Cai pigs (from 2 - 14kg) were supplieahfi the Finca Ecologica and eight Large White pigs
(from 10 - 13kg) were purchased from the pig fafrthe College of Agriculture and Forestry. All thigs
were vaccinated against swine fever, de-wormeceanahotched for identification.

Feeding system

Duckweed was harvested every morning in the pdmatsbielonged to each of the families. Cassava roots
were bought from neighbours, milled by machine tfiips and then ensiled with added salt (5 g/kbe T
silage was prepared at least 8 weeks before theo$the experiment. Rice bran was acquired frioen t
market.

Experimental design

Each farmer received four pigs which were provibedhe researcher. Two were of the Mong Cai breed a
two were Large White.

Measurements

Feed intake was recorded every day . The amouetedfwere weighed and the following day the rdfusa
were collected and weighed so as to estimate fizglyintake. The pigs were weighed the first tirefole
starting the experiment and then every ten daysptes of feeds offered were taken at monthly iratksrfor
dry matter estimation by micro-wave (Undersandex 993); the bulked dry samples were analyzed for
nitrogen (AOAC 1985). Data on feed compositioniar€able 1.

Table 1: Content of dry matter (DM)
and nitrogen (N) in the feeds

N in DM,
DM, % %
Duckweed 460 5.8
Rice bran 92.0 1.95
Ensil cassava 405 0.35

root

Statistical analysis
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Liveweight gain was calculated for individual plgg linear regression of liveweight (dependent Jagnon
days from start of trial (independent variable)e Thata were subjected to analysis of variance tisang
General Linear Model (GLM) procedure of Minitab €19 with initial liveweight as covariant. Farm fdies
were considered as replicates.

Results and discussion

The pigs were generally healthy, with only a fewesaof diarrhoea during the first days of introdgdhe
experimental diets. Growth rates of the pigs fahearm family are shown in Figure 1 together vatierall
means. Data on liveweights and feed intake arabier2.

Table 2: Comparative performance of Mong Cai (MC) 300
and Large White (LW) weaned pigs fed ensiled cassa
root, rice bran and fresh duckweed (all data except 2s0 | B Large Vhite
initial and final weights were corrected by covada B hang Cai
for differences in initial weight). There were tpms
of each breed in each of four family farm housebkold o 200
LW MC  SE/Prob =
Initial wt, kg 11.3 6.38 0.38/0.001 =S
Final wt, kg 20.7 226 0.64/0.06 | & '*]
ADG, g/day 87.1 200 7.5/ 0.001 £
DM conversion 2.52 2.02 3 o0
Intake, g/day
Dry matter 242 314 25/ 0.24
Protein 27.9 48.2 3.6/ 0.075 20
Diet composition, % of DM
Protein 12.0 15.1 0.96/0.003
Duckweed protein 58.4 72.5 0.19/0.001 o Disu  Tu '
Rice bran 41.4 28.3 0.16/ 001 ven e Pr.j.ung Hean
Ensil. cassavaroot ~ 36.6  39.2  0.27/0.03 Fam famies
Duckweed 21.9 32.6 0.37/0.003

Figure 1: Comparative growth rates of Large White and
Mong Cai pigs fed rice bran, ensiled cassava rodt a
duckweed on four farms (SE of mean £7.5; P=0.001)

Mong Cai pigs grew faster (200 g/day) than the edhhite pigs (87 g/day) (SE of means £7.5; P=0.001)
These growth rates are normal for Mong Cai (a suof@n-farm data reported a range of 180 - 20@y/d
Nguyen Kim Dong 1998) but much lower than the nfwniarge White which would be expected to be of
the order of 400 - 500 g/day (Nguyen Thi Loc et297).

The feeding regime was such that the allowanceefaran was restricted (300 rising to 500 g/day/pihile
the duckweed and ensiled cassava root were fgaptetite. Under these conditions the Mong Cai pigs a
almost twice the amount of duckweed compared wigh_arge White pigs (Figure 2) and as a result had
significantly higher intakes of protein (48 andd@8ay, respectively; Table 2). At such low ratepraftein
intake the Large White pigs were unable to expitesis genetic potential for growth. Unlike the MoBgi
pigs they could not adapt their eating patterrottsame more of the high protein duckweed. The refso
this difference in eating behavior may be thateketic pig needs more time than the local Monggin
order to adapt to an unconventional feed suchesbliy harvested duckweed. It is relevant to refhartin a
recently concluded on-station experiment, withdhme two breeds and similar diets, the Mong Cai gre
faster than the Large White during the first twanths following weaning but this situation was swhsmntly
reversed in the succeeding two months (Nguyen \&r1 998, unpublished data) when the Large White
demonstrated the faster growth. While this coutliciaite the effect of adaptation to the duckwedtaéndiet,
another factor could have been the effect of onisgtiberty in the early maturing Mong Cai whiclkieown
to reduce feed intake (Nguyen Kim Dong 1998). Thian obvious topic for future research.
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Figure 2: Relative intakes of duckweed, ensiled cassava esadsrice bran

Conclusions

The Mong Cai undoubtedly have a lower potentiaiwgincrate than Large White yet they grew signifitant
faster under small farm conditions on a diet inchithe main protein source was duckweed offeredl foee
choice basis as a supplement to a fixed amouitebran and free choice ensiled cassava rootapparent
reason was that the Mong Cai were able to conswigndicantly greater proportion of their dietthre form
of duckweed, thus their diet was richer in protafigood quality and they were therefore able tovgiaster
than the genetically superior (for growth rate)deaWhite pigs.

The results of this on-farm experiment provide samdéations that there may be an interaction betwe
nutrition and genotype when a critical componerthefdiet (eg: protein) is present in a voluminous
vegetative state as is the case for fresh duckweed.
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