CHAPTER 7

CONCLUSIONS

The fidd survey was underteken in the Namkha area of Houn didrict in the
province of Oudomxay in northern Laos, during the period March to May 2002.

The results of dimatic and edaphic characterigtics of the area covered by the
urvey ae uitedble for cered and legume based cropping sysems under upland
conditions.  Maize-legume cropping Systems production is sscond in importance only
to upland rice based sydems in the aea, and the importance of maze-legume
production sysems is increesng as a bads to improving fam incomes throughout the
aea Wead control in dl wet-season upland cropping activities in the dudy aea is
usudly undertaken manudly with a range of traditiond hand tools In maze crops
hand weading is usudly undertaken 2-3 times during the growing seeson, while for
soybean a sngle weeding is usudly undertaken.

Almogt dl the labor required for weed control comes from within the families
undertaking the cropping activities The occasondly labor exchange within villages
might be aranged as a bads for managing the weeding operations. Weeding is the
mogt demanding sngle activity in the cropping cyde in reation to labor input. Often
women and children provide much of this labor input. The timing of weedng in
maize and soybean cropping in the sudy area is manly as the V4 and V8 dages of
vegetative growth for maize and the V4 vegedive stage for soybean. The pesk period
of labor input for weeding is June, July and Augud, depending to some degree on
ranfal digribution, for periods of heavy ranfdl ealy in the growing seeson can
result in sgnificant early weed growth and a need for increased labor inputs for weed
contral early in the cropping cyde.



Based on economic in the region is subdstence agriculture production
sydems. All household incomes came from agriculture production, particularly, there
are rice, maize and some cash crops, for rice product was only consumption by their

family by year to year. Moreover, dmog family income was a maize product.

The reaults of the fieddd experiment undetaken a& Chiang Ma  Universty
indicated that there were dgnificantly differences for weed populaion dengty, tota
dy mater of weed and labor use for weeding, within and between trestments
examining the impact of time-of-weeding and for different combingtions of maize-
oybean cropping systems. As might be expected, the highest weed population dendty
and totd dry matter weight of weeds was associated with the no weeding treatments
in dl-cropping combinations However, in the timing-of-weeding treatments, it was
when weed control was delayed until the V8 dage of growth in the maize crop tha
the highex weed population dendty and weed yidd were recorded. As might be
expected, the tota Ilabor input for weeding was determined by the number of
weedings undertaken. The highest labor input was associated with the weedfree
trestmentsin dl cropping combinations.

In an examindion of the rdationship of crop components and time-of-
weeding, it was edablished that there were drong interactions for plant heght for
both maze and soybean, between time-of-weeding and cropping sysems These
relaionships between time-of-weeding and plant height were sronger in the sole crop
gtuaions then when the maze and soybeen were intercropped in  various
combinations. It was dso noted that when plant height of soybean increased due to
competition for light under some intercropping combinations, this was associaied with
a reduction in branching of the soybean plats leading to reductions in LAI, totd dry
metter yield and findl grain yied.

Leof area index was dgnificantly different for timing of weeding and cropping
trestments for both maize and soybean. In the case of maize, a some stages of growth
there were dso dggnificatly different interactions between time-of-weeding and
cropping trestments. The LAI in sole crops of maize and soybean was higher then for
the intercropping trestmentsin dl time-of-weeding treatments.



Light intengty and light interception were determined by time-of-weeding and
cropping trestments. Light intendty and light interception obtain levds in the sole
crop maize tretment was lower than maize in the intercropping trestments. However,
Light intengty and light interception obtains level for sole soybean was highest when
soybean was intercropped within each row of maize crop.

The totd dry matter of maize and soybean differed Sgnificantly in response to
different times of weeding in maize, and between cropping trestments for both maze
and soybean. Only & havest was the rdaionship of soybeen TDM datidicaly
ggnificant between time-of-weeding and cropping trestments. As might be expected,
the TDM for sole crop maize was consstently greater than for sole crop soybean.

Yield components for maize indicated there to be ggnificant differences for
number rows per ear, seed number per row and seed number per ear in reation to
time-of-weeding tretments In response to cropping treatments the Sgnificant
reponses were in reldion to seed number per row, seed number per ear, and 1,000
seed weght. The interaction between time-of-weeding and cropping trestments was
sgnificant only for rows per ear and seeds per row.

The number of seeds per ear and 1,000 seed weight were consistently greater
in the sole maize crop reaive maze in the intercropping trestments, for dl time-of-
weeding treatments. Almogt dl yield components for maize were reduced as a result
of intercropping, thereby resulting in reduce maze gran yidd in these treatments,
relaive to the sole maize crop.

For soybeen, the yidd components that regponded to time-of-weeding
trestments were number of pods per plant and number of filled pods per plant.
However, in response to cropping trestments dl yiedd components were affected —
number of pods per plant, number of filled pods per plant, percent of unfilled pods
and 100 seed. In rdation to branch number per plant, higher branch numbers were
asociaed with higher yidds which, in turn, were assocated with higher yidd

components, number pods per plat, filledpods per plant, unfilledpods per plat and
100 seeds weight. Almogt dl yidds components associated with higher grain yidd in



the sole crop soybean were affected in the intercropping trestments, the only
exception being the percent of unfilled pods per plant.

The highest number pods per plant and highest number filled pods per plant
for sole crop soybean were found in the weeding trestment -V4+V8. The lowest of
percent of unfilled pods per plant was aso found in the sole crop of soybean.

The 100 seed weight for soybean was dso higher in the sole crop soybean than
when soybean was intercropped with maize Mos of soybean yidd components
associated with higher yidd, were associated with the V4+V8 weedng trestmert,
indicating that & least two weedings were required to maximize soybean yied
potentid. The lowest leves for the soybean yidd components were associated with
the intercrop trestment of 1 row of maize and 1 row of soybean (M: SB 1:1).

Totd gran yidd for maze reflected the interactions between time-of-weeding
and the intercrop trestments. For amogt dl the weeding treatments, the maize yidd in
the sole crop trestment exceeded the yidd in both the intercrop treatments. The only
exception was for the no weeding trestment when a dightly higher yidd was obtained
when asingle row of maize was intercropped with two rows of soybean (M: SB 1:2).

As might be expected, the highest grain yied for maize was obtained in the
weed free treatment. The lowest was recorded in the V8 weeding trestment when each
row of maize was intercropped with a double row of soybean (M: SB 1:2) trestment.

The highes soybean gran yidd was associated with the weeding trestment
V4+V8+V12, while the lowest yidd was recorded in the no-weeding trestment.
However, soybean gran yidd in the weedfree tretment was lower than the
VA4+V8+V12 treatment, but higher than in the time-of-weeding treatments V4, V8,
V4+V8, and the no-weeding trestment. Among the cropping treatments, as might be
expected; the highet soybean grain yidd was came from sole cropping with soybean.
Between the two intercrop trestments, higher soybean yidds were obtaned from
double cropping 2 rows of soybean to one row of maize (M: SB 1.2).



The land equivdent ratio (LER) exceeded 1.0 for dl time-of-weeding and
intercropping trestments. This indicated that there was a definite yidd advantage from
intercropping. The highex LER was associated with the intercropping trestment of a
gangle row of being intercropped with a double row of soybean (M: SB 1:2); this was
reflected in dl time-of-weeding treatments, with the highes LER of 1.69 beng
achieved in the V8 time-of-weeding trestment. In contragt, the lowest LER of 1.18
came from when a sngle row of maize was intercropped with a sngle row of soybean
in the V8 time-of -weeding trestment.

The higher tota gran yidd and high LER from the intercropping trestments
were, in term, reflected in the gross margins per unit area and per labor day input for
weeding. These economic indicators were & a maximum in the no weeding trestment
and were a thar lowest in the weed free treatment. The highest gross margins per
hectare were achieved from the V4 weeding treatment when each row of maize was
intercrgpped with two rows of soybean (M: SB 1:2). The gross margin per ha in this
trestment was Baht 18,156, while the gross margin per labor-day for weeding was
Baht 380. In contrast, for the weeding trestment the V4+V8+V12 for the same
intercropping combingion, the gross margins dropped to Baht 13,369 per ha' and
Baht 126 per labor-day used for weeding, respectively. The gross margins for the sole
cropping Stuations were aways less than for the intercrop trestments.

The results obtained in these dudies help in providing additiond knowledge, which
can a9d famers in making decisons for maximizing yidds and returns in various
maize/soybearrintercropping  sysfems. The optimum  cropping combination for  upland
conditions would gppear to be the intercropping of single rows of maize planted on a
75cm x 25cm row/hill spacing, with a dangle row of soybean planted on the bags of
375 cm x 25 cm row/hill spacing. However, it is aso recognized that the results on
which this recommendation is based were obtaned under gpecific conditions in
northern Thalland, and need to be tested under the conditions that prevail in northern
Laos, of which the province of Oudomxay is regarded as being representetive.



