CHAPTER 3

MATERIALSAND METHODS

This sudy condsted of two pats. (i) a fied survey in the Namkha area
of Houn didrict, Oudomxay province, in the Lao PDR; (ii) a fidd experiment
conducted a the Irrigated Agriculturd Research Sation of the Multiple
Cropping Center, Faculty of Agriculture, Chiang Ma Universty, Chiang Ma,
Thailand.

3.1 Field survey

The fidd survey was undertaken to document existing farmer practices
for weed control in maize and Soybean production, and to identify the limiting
production in the current sysems. The survey was undertaken during March to
May 2002 in the Namkha area, Houn didrict, Oudomxay province in the Lao
PDR. The fidd survey <udied the cropping sysdems, crops and weeds
management, and Socio-economic condraints to production.

Three villages were sdected for the fidd survey, namdy. Ban
Donkeaw, (Lao loum, Lao theung and Hmong), Ban Heuayhia, (Hmong) and
Ban Donthat, (Hmong). The villages sdected reflected differences in land use
caegories in the doping lands, differences in cropping management and
ethnic groups.

The data on fames weed management practices was collected
through the combinaion of the use of an undructured interview, and
dructured persond interviews by quedionnaire pecidly desgned for the
purpose. The questionnare was tested in households of the three villages in
the taaget aea A totd of 45 households involved in maze and soybean
production were surveyed. Rdiable secondary data on cropping sysems weas



31

obtaned from vaious agencies such as Agriculture and Forestry  office,
Panning and Cooperation office and any reports.

Data collected during the survey was andyzed to edablish the mogt
important  condraints to production, paticulaly with regad to weeds
management. Particular attention was given to the management of labor

resources for weed control .

Other supporting data collected to asss in the andyses and
interpretation of the survey data incduded information on dimatic conditions,
il propeties cropping patens and household agro-economic data This
information was collected during the famer interviews and from various
government agencies. Data from fidd survey have been to andyze usng
datistic description methods.

The results of the survey were then used to formulate the detalls of the
weed and labor management in fidd study undertaken under more controlled
conditions a Chiang Ma Universty.

3.2 Field experiment

The fidd expeiment was conducted in the Irrigaed Agricultura
Ressarch Sation of Multiple Cropping Center, Feculty of Agriculture, Chiang
Ma Univasty, Chiang Ma, Thaland. The dte is locaed a 18° 46 N
latitude, 98° 57 E, and dtitude is 1035 feet above sea levd. The experiment
was conducted in the period August to December 2002.

3.2.1 Treatments and experimental design

The objectives of the experiment were to identify the criticd timing for
weed control in maze and ybean intercropping sysems. A Flit-plot
expeimenta desgn with three replications was used in the sudy. Time-of-
weed-control was used as the man-plot treetment, with the sub-plot trestments
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being cropping combinations and row pacing. Experimentd plot layout is
illugtrated in gppendix Figure A 1.

Sx man-plot (time-of-weeding treatments) were assigned asfdlows

Weed-ree.

No weeding.

Weeding a V4 sage of maize growth (weeding-V 4).

Weading & V8 stage of maize growth (weeding-V 8).

Weeding a& V4 and V8 stages of maize growth (weeding-V4+V8).
Weading @ V4, V8 and V12 dages of maze growth (weeding-
VA+V/8+V12).

o gk~ WD P

Four sub-plot (treetments combining different combinations of row spacing
and maize-0ybean intercropping sequences) were designed as follows:

1 Sole maize done usng a 75 cm row spacing and 25 cm hill
spacing.

2. Sole soybeen done udng a 50 cm row spacing and 25 cm hill
spacing.

3. Maze anrd oybeen intercrop with maize planted usng a 75 cm row

goacing and 25 cm hill spacing; in dternate rows soybean was planted
using a 75 cm row pacing and 25 cm hill spacing (M: SB 1: 1).

4. Maze and soybean intercrop with maize planted usng a 75 cm row
spacing and a 25 cm hill spacing; in dternate rows of maize, two rows
of soybeen were planted usng a row spacing of 375 cm and hill
goacing of 25.cm (M: SB 1: 2).

Individud plots were 2 m x 3m. The totd area of the experiment was
800 M.

Fot layout wasilludrated in gopendix Figure A 2.



3.2.2 Management practices

Seeds of maize and soybean were hand-sown in rows using the
Soecified row spacing.  For maze, 2-3 seeds were sown per hill, while for
soybean the seeding rate was 4-5 seeds per hill.  Two weeks after emergence
the number of plants per hill was thinned to one per hill for maize, and three
per hill for soybean.

The vaiety of maize used in the experiment was Nakonsawan 1 (NS
1), while the variety of soybean used was Chiang Ma 60 (CM 60). Both maize
and soybean varieties are improved Thal varieties.

Insect pedts, diseases control, and others management measures are

undertaken as gppropriate and when necessary.

Fertilizer was applied the rate a 90N-60P205-60K20 kg ha* in form of
16-16-16, and 46-00-00 (ured). The fetilizer was gpplied as a Fplit gpplication,
50 % as a basd goplication just before planting, and 50 % a 35 days dfter

sowing.

Weed control was done by hand-weeding accarding to the treatments
dlocated to specific treatment plots. Hand weeding of the maize was done a
growth sages V4, V8, and V12 of maize leaves

3.2.3 Sampling procedures and data collection
3.2.3.1 Soil sampling

Before planting, soil samples were taken to a depth of 620 cm depth in
eech replication for andyds of pH, organic mater (OM), and N, P, and K
contents.
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3.2.3.2 Crop sampling and data collection

Crops, sampling and data collections were teken a different ages of
growth for each crop. For maize condgts of plant heght, lea area index, light
intendgty and light interception, totd dry mater of crops. Biomass was
messured & V12, VT, and & haves. Yidd components, gran yidd of maze

and harvest index were recorded after harvest.

Smilaly, for soybeen sampling and data collections such as plat
height, leaf area index, light intengty and light interoeption, totd dry matter of
soybean crop was messured @ R2, R5, and a haved. Yidd components,
gran yied of soybean and harvest index were aso recorded after harvest. The
area harvested for the estimate of cropsyield was 1.125 nt for each ubplot.

3.2.3.3 Weed sampling and data collection

Weed samples were done by lig quadrate method (Wirjahardja and
Pancho, 1975 and Radanachdess, €t al 1990) using a 50 cm x 50 cm quadrate.
With two points in esch treatment plot were randomly sdected for
messurements of weed population dendgty, weed gpecies compostion, and
weed dry maiter yidd. Weed rdated measurements were made one day before
the scheduled weeding trestments.

Weeds, data collections for weed congds of weed population densty,
weed species, weed dry matter weight from each weeding i.e weeding a V4,
V8, V12 of maze growth stages and before crops harvedt, included labor use
for weeding at the same-time of weeding.

3.2.34 Labor use

The labor involved in the various weeding trestments was recorded and
expressed in terms of labor-day-per-ha (Ld ha).



3.2.4 Data analysis

The fidd survey daa collected in Oudomxay province of the Lao PDR
was andyzed by using destriptive datisics in which percentages, means and

standard errors were computed.

Daa from the fidd experiment undetaken in Chiang Ma were
andyzed usng andyss of variance (ANOVA), deriptive gatigics, and LSD
comparisons. Weed management was trested in the same way as for crop
growth, crop yield and harvest index (HI).

Land Equivdent Ratio (LER) andyds to compae the crop yidd of
maize done and ybean done, and for the different combinations of maize
and soybean intercrops Leaf aea index and light intendty and light
interception were andyzed for each of the sngle crop and intercropping
trestments.

An andyds of weed species was done to determine the dominant
weeds and thar Summed Dominance Ratio (SDR) on the bass of rddive
dendty and relative frequency using the following equetions:

Densty for aspeciesx 100 %
0 . \ g
o Relative density Total density for all species
Frequency vaue for aspecies x 100 %
% Reaivefrequency =
Totd of frequency vauesfor dl species
Rddive densty + Relative frequency
% SDR = 5

3.2.5 Economic analysis

Economic andlyss was used to examine the efficiency of labor use in
the different weeding and intercrop trestments. Input costs and net income
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were used to examine the profitability of the different cropping sysems in the
Namkha aes, Houn didrict, Oudomxay province in the Lao PDR. The
vaiable cogs usad in the edimates were those, which exised a the time the
survey was underteken in the Lao PDR

For the experiment undertsken & Chiang Ma Universty, economic
returns for labor use in dl aspects of the production cycle when cropping
maze and soybeen done and in the different intercrop trestments, were
edimated. Edimates of cost and returns were dso made and compared for the
different weeding treatments in the different cropping combinations. The
economic andyds was done with seps basc on gross margin eguation as

following:
1. Totd Revenue (TR) = Totd yidd * farmgate price

2. Totd Vaiadle Cos (TVC) = (Cogt of maerid and services (seeds cost +
fertilizer

pesticides cost + power and labor cost)

3. GrossMargin (GM) = Totd Revenue (TR) - Totd Varigble Cogs (TVC)



