CHAPTER 6

DISCUSS ON

6.1 Results of field survey
6.1.1 The climate of Oudomxay province

The dimatic data for the study area was obtained from the meteorologicd
dation of Oudomxay province Based on the Koppen sysem, the dimate of the
provinces is classfied as a mois/dry monsoon tropical dimate. The wet-season starts
in May and extends to October. Heaviest rainfdl is usudly recorded in the months of
August and September. The wet-season is followed by a 3-4 month period of codler,
dry conditions. Hot and humid conditions prevall in April, prior to the onset of the

Wet-Season.

During the wet-ssason minimum  and  maximum temperaures ae rather
congtant with mean temperature of about 25 °C, and an average temperature range
from 206 to 205 °C. The mean temperature in December is round 17.1 °C. In the
hottest month, April, the maximum temperatures can rise to in excess of 32 °C. Most
annud crop production (rice, maize, sorghum, leguminous crops, vegetables, €fc)
takes place during the wet-season. In the limited arees sarviced by irrigetion, there is
some dry-season production of rice, peanuts, Soybean, maize and vegetables.

6.1.2 Soil characteristics

The soils in the sudy area have been described in Chapter 1IV. Mogt of the
soils throughout the dudy aea ae of low to moderate fetility, highly prone to
eroson in doping aess, and having reaively limited agriculturd potentid. With the
exception of some upland aess under intensve dashand-burn  agriculture,  soil
organic matter can reach levels of between 4 and 5 %. Soil pH is moderaidy acid to
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dightly dkdine, with a ressondbly high cation content. The moderady weethered
soilsin the narrow floodplains have ardaively high nutrient datus.

6.1.3 Land use and cropping systems

In the Namkha study area, mod cultivation is under upland conditions with the
emphads beng on upland rice based mixed cropping and to a more limited extert,
maize based mixed copping. FHed surveys have indicted a trend of dedlining
productivity from year-to-year. Governmet policy Is to sop mos upland annud
production, with a move to more sudanable agriculturd practices in the upland
environment.

The man cropping combinations in the area ae mixtures cropping pettern
such as ricemaze, maze legumes, maize/sgquashes and cucumbers, maize/sweet
potato, etc. These crops and crop mixes are grown in a number of ways reay
cropping, dternate cropping, intercropping and other crop rotations. A mgor
condraint to production to dl forms of upland cropping is the effects of weed
competition and the assodiated labor inputs and financid cost of achieving weed
control. The area, which individud households can fam, is deermined by the levd of
weed ingress and associaed leve of [abor availability.

Three categories of doping land ae recognized for agriculture in the sudy
aea doping land 2-8 % dope moderatdy doping land with a 816 % dope, and
medium doping land with a 16-35 % dope.  Within the Sudy area, rice-based mixed
cropping, maze based mixed cropping, and second cropping with cash  and
leguminous cropping, isfound in dl dope categories

The results of study edtablished that is it necessry to change the exiding
cropping paterns from upland rice-based mixture cropping to crop rotations such as
maize following by leguminous crops and other cash crops Whyte €t al. (1969) dso
found that continuous cropping cered crops or non-legume crops frequencies lead to
depletion of some specific minerd nutrients and decreases the crop yidds However,
when soybean is planted in rotation sysems, beneficid effects are manifest in both
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economic terms and in improving the soil environment. One of the most beneficid
sysems is when soybean is intercropped in dternae rows or grip-cropping
dternady with cered crops. Combinations of soybean and maize can improved weed
control and increese maize yidd. Further, changes in the cropping péaiterns area dso
cgpable of bringing about higher soybean yidds, as wdl as the improvements in yidd
and income from maize production. Maize is regarded as an atractive dternaive to

upland rice in the study area on account of its potentia for raising farm incomes.
6.1.4 Manual weed control and labor use for weed control in maize and soybean
6.1.4.1 Manual weed control in maize and soybean

Manud or hand weeding remains the main means of weed control in crops of
maze and ybean (and other crops) in the sudy area, with the criticad period of
control during the immature phase of crop growth. In the survey of production
condrants in the dudy aea the mgority of the respondents lised weeds ae the
important condraint in both maize and soybean production in rainfed upland mixed
cropping sysems. Mog labor input into the cropping cycde is for weed control. The
hand weeding that currently prevals uses a number of traditiona implements such as

gades, amdl hoes and Sckles The most important weeds in dedining order of
sgnificance are Ageratum conyzoides |, Chromolaena odorata (L), Cyperyus

rotundus L, Murdannia nudiflora (L.). Amaranthus spinosus and Eluesine indica (L.)

Geartn

In upland maize crops during the wet-season, hand weeding is underteken 2-3
times while for a sngle time of weeding for soybean is usudly undertaken. In maize
crops, mogt weeding is undertaken in June and July, which correspond with the V4
and V8 dages of growth. There is no use of herbicide in the sudy area. Despite the
current hand weeding practices, weed competitions are dill regarded as a dgnificant
potentid condraint to production. More timdy weeding is regarded as having the
potentid for both maximizing labor use effidency and improving productivity
(Shetty, 1980).
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6.1.4.2 Labor usefor weed control in maize and soybean

In many aress, a system of family labor exchange is followed in an atempt to
meet the labor input requirements for weeding. However, with mos households
having high labor input needs for weed control a the same time timey weeding
cahnot dways be achieved. Edimates of labor inputs for maize and soybean have
indicated a requirement of 232 and 207 labor-days ha' for maze and soybean,
respectively. As dready reported, this labor input is the equivdent of about 38 % and
31 % of the totd labor input for maize and sSoybean, respectively, during the crgp
production cycle for these two crops. This compares with a labor input of 39 % the
totd, for weed control under edate conditions in Mdaysa (Ayub, 1982). This high
labor input for weeding can limit the aea copped in some faming sysems
(Armitage and Brook, 1976; Koch €t al., 1982). Reichdderfer (1984) point out thet if
the labor required for weeding can be reduced, additiona land can be area cultivated,
thereby providing the potentid for raiang farm incomes.

6.1.5 Therole of maize and soybean inter cropping systemsin the study site.

Mog famers in the Namkha dudy area ae involved in upland rice-based
mixed cropping, and maize-basad mixed cropping with leguminous and other cash
crops, under rainfed upland conditions. Mog maize is grown in the wet-season under
both upland and flood-plan conditions. The crops mixed with the maze ae modly
leguminous crops and vegetable-squash. Due to the lack of irrigation fadlities, there
is little dry-season cultivation of maize or soybean, and only a smdl aea of dry-

Season irrigated rice.

Panting of the upland maize crop usudly commences with the onst of ealy
wet-season rains in May, as soon as there is aufficdent soil moidure. Soybean is
planted near the end of the wet season, about Augudt. The varigties of maize grown
indude a combination of traditiond varieties induding a ‘Hmong vaiety and the
Vignamee vaigay (VN10). The vaieay of soybean grown is smply known as the
‘Hmong' variety.
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As the ndaiond government of Laos has a policy of dso increesng rice
production to achieve food sdf-sufficiency, this policy is dso reflected in the Sudy
aea with most famers atempting to increase rice production. However, there are
many sysems of rice-basad cultivation under upland rainfed conditions induding

rice-maize intercropping.
6.1.6 Therole of maize/soybean inter cropping for weed control

There were many legumes can be grown in combinaion with maze these
incdude mungbean, peanut, cowpea and soybean. Intercropping maize with a legume
may protect the young maze crop agang ealy weed competition thereby reducing
the cost of weed control (in terms of both labor cost and cash outlays). The legume
rapidly forms a dense lesf canopy beneath the maize and effectively shades out the
weeds. Increased light interception in intercropping gppears to be the vitd dement in
reducing crop-weed competition, especidly in the sages of crop growth when weed
control iscritica (Herrera, 1975).

Bantilan and Harwood (1973b) dso report that when legumes are intercropped
with maize, the legumes can protect the maze crop from competition during the firg
40 days of growth. However, there are ds0 exceptions to this expectation. Moody
(19779) daed that maize and peanut would benefit little, if any, in terms of weed
suppresson from being grown in combinaion. Different legumes differ in ther
cgpacity to reduce weed competition. Harrera (1975) reported that peanut was less
effective in competing againg weeds than mungbean.

Maze and mungbean ae usudly regarded as one of the best intercropping
combingtions for controlling weed competition (Moody, 1977b). In the Philippines,
there severd dudies have reported the benefits of mungbean on weed competition
when intercropped with maize (Bantilan and Hawood, 19733, Batilan €t al., 1974
Cadtin €t al , 1976).



6.2 Results of field experiment
6.2.1 Weed population density

The interaction between criticad timing of weeding and intercropping hed
effected to the weed populaion dendty reducing in the maze and soybean
intercropping combinaions. Generdly, the weed populaion was grestes in the sngle
cropping treatments, and for these treatments was greatest in the sole cropped maize
relative to the sole cropped soybean (when no weeding was undertaken). In the both
maize and Soybean intercropping trestments (sngle row of maize and sngle row of
soybean M: SB 1.1 and sngle row of maize and double rows of soybean M: SB1: 2)
the intercropping had a very maked impact in suppressng weed growth, even in the
no-weeding tretment. In term, there was reativey little difference in the weed
populaion between the two weeding trestments. Further, there was dightly difference
in weed dendty between the two weeding trestments V4+8 and V4+8+12. Weed
population dengty in the weeding-V8 treaiment was generdly grester than for al
other timing-of-weeding treetments under dl cropping regimes (i.e in terms of weed
densty, V8 was the least effective in suppressng weed growth). Mercado and
Bariuan (1978a) found that & 20 DAP weed dendty was higher in maize than ether
oybean or maze-soybean intercrop. By 80 DAP, the weed dendty in the intercrop

was as gregter asthat in maize sole crop; soybean was more competitive.
6.2.2 Weed species

The mgor weed species a the experimenta Ste (the lrrigated Agriculture
Research Station of Chiang Ma  Universty) were, by weed category, as follows (i)
broadleaved weeds. Ageratum conyzoides |, Alternanthera sessilis (L) DC. Eclipta
prodstrata (L.) L. Cleome rutidosperma DC. Mimosa pudica L. Ludwigia octovalvis
(Jacg) Raven. Sesbania sesban (L.) Mer. Physalis angulata L. (ji) sedges Staria
geniculata (Lmk.) P. Beauv. Cyperus imbricatus Retz. Cyperus rotundus L, Scripus
grosses L, f. Fimbristylis miliacea (L.); (iii) grasses Echinochloa glabrescens Munro
ex Hook. f. Eleusine indica (L.) Gaertn. Panicum maximum Jacq. Poa annua L,
Elephantopus tomentosus |, Oryza stiva |, Paspalum conjugatum Berg. Leptochloa
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chinensis (L) Nees. Cynodon dactylon (L.) Pers. Phyllanthus amarus Schum. &
Thonn. Chloris barbata Sw, Pennisetum polystachyon (L) Schult. Pennisetum
purpureum Schumach. Among these, the five most important weeds were Eleusine
indica (L.). Ageratum conyzoides |, Echinochloa glabrescens Munro ex Hook. f.
Cynodon dactylon (L.), and Oryza stiva L. Generdly the grass weeds were more
important than broadlesf and sedges.

6.2.3 Total dry matter yield of weeds

The interaction between timing-of-weeding and cropping dl trestments had
reflected to the totd dry matter of weed in the sole cropping of soybean is much more
susoeptible to weed ingress than sole cropping of maize in the no-weeding and
weading-V4+V8 treatments. However, the dngle of weeding trestments for weeding-
V4 and V8 had the TDM of weed for sole cropping of maize. Genedly the leve of
weed ingress (as reflected by the TDM in the intercropping combinations was less
than in the sole crop Stuations for each weeding trestment. However, with early and
or frequent weeding (V4, V4+V8, V4+V8+V12), the differences in TDM were not
datidicaly sgnificantly different from the sole crop trestments.

The TDM in the two intercropping treatments showed very dightly difference
for the V4 treetment. However, there were dgnificant differences for weeding
tretments V8, V4+V8 and V4+V8+V12 t for when a dngle row of maize was
intercropped with a double row of soybean (M: SB 1. 2), for which treatment the
TDM was goproximately 24 % less than for the angle row of soybean intercrop  (M:
SB 1. 1) treeament. The TDM genadly reflected the reaive weed population
dengties, timing-of-weeding and copping sysems  induding rows  spacing
arangements. Many adthors (Bantilan €t al,, 1974; Cadin & d., 1976, Shetty and
Reo, 1977) have reported that the weght of weeds growing in associdion with
intercrops  such as mazemungbean, maze/soybean,  orghum/pigeon  pea,
sorghum/cowpea, and sorghum/mungbeen is as low or lower than that growing in

association with the sole crops.



6.2.4 Labor usefor weed management

Labor use for weeding was ggnificant for the interaction between time-of-
weeding and cropping, for dl trestments The labor use for weeding, a to be
expected, reflected the frequency of weeding. The highest labor input was associated
with the weed-free treatment.

Among the different cropping trestments, the highet labor input for weed
control was associated with the sole crop soybean treatments. In the intercrop
trestment sSngle row maize and sngle row soybeen (M: SB 1.1), and the trestment
angle row maize and double row soybeen (M: SB 1:2) the labor input for weeding
was agpproximately 16 and 30 % less, respectively, than for the sole soybean crop.
The labor input for weed control in the sole maize crop treatment was about 6 % less
than for the sole soybean crop

While crop diversty through intercropping may hep in weed suppresson
(Litsnger and Moody, 1976), weed control in intercrop Studions may be more
difficult to achieve than in sole crop Stuations.

In a comparison of the labor input for weeding in the weed-free trestments,
relative to the different weed frequencies, the labor input was reduced for the latter by
the order of 78.6; 75.7, 61.8 and 435 % for the weeding treatments V4, V8, V4+V8
and V4+V8+V12, respectivdly. Smilar results to those reported for this study have
been reported Pdller and Vega, (1972b).

6.2.5 Crop growth and yield
6.2.5.1 Plant height of maize and soybean, and number of soybean branches

Pant height of maize as measured at harves, reflected of affects for timing-of
weeding and intercropping treatments. There was an effect on maize plant height in
dl the intercrop trestments was higher than for the sole maize crops. The tdlest maize
plants were in the no-weeding treetment, and the sngle row maze double row
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oybean (M: SB 1.2) tretment. The shortes maize plants were in the V8 weeding
trestment for the sole maize crop.

For soybean plant height, differences were manifet between the different
intercropping treatments. The talest soybean plants were in the unweeded trestment,
and far the V4 weeding trestment when two rows of soybean were intercropped to
eech row of maize (M: SB 1:2). The shortes soybean plants height were recorded in
the different weeding treatments for the sole soybean crop treatments. It is gpparent
from these results that light competition from ether the intercrop maize or weeds,
helped determine the soybeen crop height. When there was light competition from
gther intercropped maize or weeds, the net result was for the soybean plants to
dongate. Ibrehim €t al. (1977) report that in smilar intercropping studies, Soybean
plant height was not influenced by maze dendty, soybeen dendty or by
intercropping. On other hand, Tsay €t al. (1988) reported that the reaive plant height
of the component crops gopears to be an important factor in determining the growth of
each crop.

In relation to soybean branching (messured a havest), the greatest leve of
branching occurred in the sole soybean crops, irrespective of the weeding trestments.
An exception to this was in te no weeding trestment where, in addition to the leve of
branching being reduced as a result of weed competition, there was dightly or no
difference from the gngle row of maze and dngle row of soybean (M: SB 1:1)
intercropping trestment. The effects of timing of weeding in the weeding-V4+V8 and
weaeding-V4+V8+V12 treatments, the net effect was to increase the levd of soybean
branching when the soybean was sole cropped.

The leve of soybean branching was dso reaed to plant heght. Generdly the
degree of branching was inversdy rdated to plant heght (i.e shorter plants had
higher levels of branching).

The levd of soybean branching was obvioudy rdaed to the levd of shading.
Shading which resulted in dongaion as a result of competition for light generdly
resulted in reduced levels of branching. Reduced levels of branching (as a result of



115

weed competition) resulted in reduced gran yidd. This is condgdent with the
rlationship reported by Srivastaya €t al. (1980).

6.2.5.2 L eaf area index of maize and soybean

Fuka (1993) reports a complex of rdationships in crop and weed competition
relationships that influence leef areaindex (LAI).

In this dudy, dl time-of-weeding treatments and intercropping trestments
affected the LAl for both maize and soybean. Generdly, LAIs for each crop were
highest in the respective sole crop treatments for al weed control regimes, while the
LAI for each crop was dso higher in the different weeding trestments reldive to the
no weeding trestment. Generdly, the LAl for both corn and soybean was suppressed
by both weed competition and intercropping.

Differences in LAl between the weed free and no weeding treatments for the
sole cropped maze were generdly grestes a the V12 dage of crop development.
However, differences between the cropping treatments (sole crop, M: SB 1.1 and M:
SB 1.2) were greatest for the V4+V8 weeding trestment a the VT dage of crop

development.

In the case of soybeen, LAl a the R2 and R5 dages of reproductive
development were differed among the time-of -weeding and intercropping trestments.

LAl of soybeen @& R2 was & a maximum for dl time-of-weeding treatments
(but not for the weed free or no weeding trestments). Maximum LAI was achieved in
the weeding trestments V4 and V4+V8. LAl was d<0 higher in the sole crop soybean
relative to the different intercrop trestments.

The relaionship of LAl to the different weeding and intercrop trestments for
soybean a the RS dage of reproductive growth was generdly smilar to that for the
R2 stage of development.
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The rddionship between LAl and weed competition has been didributed by
Sucharin (1981) and Trenbath and Fuka (1993). The reduction of LAl as a result of
gther weed compsition or intercropping can result in a reduction in photosynthetic
activity, resulting in a reduction in cop yidds in both sole cop and intercrop
associations.

6.2.5.3 Light intensity and light inter ception

The interaction between timing of weeding and intercropping hed affected for
light intendty and light interception obtan levd a the V12 dages of growth for
maize. There was indicated ggnificant effect in the intercropping, the highest levels of
light intendty and light interception @ V12 were obtaned in the Sngle row of maze
and sngle row of soybean intercrop (M: SB 1. 1) tretment. The lowest light intengty
and light intercgption was found in the sole crop of maize, due to lesf area and canopy
in the dngle cop was lage than maze intercropping treatment. Thus light
transmisson to the ground was smdler than maize intercrop trestmen.

At the VT dage of growth, greastest light intengty and light interception
occurred in the intercrop trestments relative to the sole crop treatments.  Further, light
intendty and light intercgption in the no weeding and early weeding treatments (V4)
for sole crop of maze was genegdly higher than maze intercrop trestments. The
levels of light intendty and light interception in the different trestments were
generdly reflected in maze growth and deveopment through both lesf area and
canopy devdopment. All maze intercropping a three timing-of weeding treatment,
included weedHfree trestment was obtaned light intensty and light interception leve
higher than sole crop of maize trestmern.

In the case of soybean, light intengty and light interception & two dages of
reproductive growth, R2 and R5, differed for both time-of-weeding and intercropping
treetments. In dl sole soybean crops, light intendty was gregter than in the intercrop
treatments. In the sole soybean crops highest light intendty was measured in the V4
weeding treatment a the R2 dage of growth, and in the V8 treatment a RS.
However, light interception by soybean in the intercrop treatments was generdly
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greater than for when soybean was sole cropped. This goplied for dmog dl weeding
trestments with the exception of V4 & R2 and V8 a the R5 dage of growth. The
increesed light interception in the intercropping trestments appears to be the vitd
edement in crop-weed competition, especidly in the ealy growth stages when weed
contral is critica (Herrera, 1975).

6.2.5.4 Total dry matter yield of maize and soybean

Sonificat differences in total dry matter (TDM) vyidd for maze were
recorded for the effects of time-of-weeding and the intercropping trestments, a the
V12 and VT dtages of crop development.

At the V12 dage of deveopment, highes TDM was recorded in the sole crop
treetment and when a sngle row of maze was intercropped with two rows of
oybeans (M: B 1.2). Mod time-of-weeding trestments dso gave a higher maze
TDM than the no weeding trestmen.

At the VT dage of growth, the no weeding and early weeding (V4) trestments
were associated with the lowest TDM. The highet TDM was recorded for the four
treatments a V8, V4+V8, V4+V8+V12, and the weedree treatment. Generdly the
sole maize crop trestment gave higher TDM than the two-intercrop trestments, a this
dage of crop deveopment. However, some of the differences between these
trestments were not Setisticaly Sgnificantly different.

At harves, the highes TDM was aso associated with more frequent weeding
and was reduced when the maize was intercropped with soybean (in  both
intercropping trestments). Generdly, TDM accumulation for maize was reduced a all
dages of growth in the no-weeding treatments, and in those trestments based on a
dngle weeding, and when the maze was intercropped with soybean. This association
of increesed TDM production with reduced competition (whether as a result of maize
plant populaion pressure or being intercropped or bordered by less competitive crops,
has been reported by severd authors (Alexader and Genter, 1962; Pedieton €t al |
1963; Crookston and Hill, 1979).
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Smilaly, totd dry metter yidd of soybean was messured & the R2 and R5
dages of reproductive growth, and a harvest. There were dgnificant differences for
totd dry metter (TDM) between dl the cropping treatments a both R2 and R5. At
harved, it was dgnificant different for the interaction between timing of weeding and
cropping trestments. Highet TDM yidld for soybeen a both the R2 and R5 growth
dages was recorded in the sole cropping tretment. The lower TDM for soybean
recorded in the intercropping trestments did not differ sgnificantly between whether
one or two soybean rows was intercropped to each row of maize

The TDM a havest for soybean was agoproximady 40 % less than tha
recorded a the R5 dsage of reproductive growth (the reduction coming as a result of
lef drop a maturity). However, a this sage of growth, the TDM in the sole soybean
cop was higher than for the intercropping trestments for dl time-of-weeding
trestments. Further, the TDM in the three time-of-weeding treatments (V4, V8, V+V8
treetments) was higher than for both the weedfree and no-weeding treatment. The
lowest of soybeen TDM accumulation was asociated with the interrow cropping of a
gngle row of maize with double rows of soybean in the weeding-V4 trestment;
however not dl the differences between treatments were dHatidicaly sgnificantly
different. The results of the study dearly indicated that the levd of plant competition,
ether weeds or other soybean plants in inter and intra row Stuations, determined the
TDM of soybean. Similar results have been reported by Svarkumar, 1980, Tsay €t al
1988, and Bohringer €t al. (1994). High soybean dry mater accumulation is
corrdaed with high seed yidd (Veerawudh, 1974; Pookpakdi, 1997).

6.2.6 Yield componentsand grain yield of maize and soybean
6.2.6.1 Yield componernts of maize

The yidd components of maize, which were obsarved, were number of rows
per ear, seed number per row, seed number per ear, and 1,000 seed weight. There
were dgnificant differences in regponse to the treatments for most of the yied
components, however, sometimes a the different treatments affected different
components. Weeding treatment affected number of rows per ear, number of seeds per
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row and number of seeds per ear, while the intercropping trestments affected number
of seeds per row, number of seeds per er and 1,000 seed weight. The interaction
between weeding and intercropping treatments was dgnificant only for numbers of
rows per ear and seeds per row (Table 38).

Differences in number of rows per ear, seeds per row and seeds per ear, were
depended upon the effects of timing-of-weeding and cropping treatments.

Weeding trestment affected number of rows per ear and was highest for the
weed-free trestment when maize was sole cropped. The lowest number of rows per
ear was recorded in the weeding trestment V4+V8 when each sngle row of maize
was intercropped with a sngle row of soybean (M: SB 1:1).

The highest for number of seeds per row was associated with the weeding
treetment V4+V8+V12 for the sole maze crop treetment, and declined ggnificantly
when the maize was intercropped with a sngle row of soybean (M: SB 1.1) for Al
weeding treatments. The number of seeds per ear was highest in the weedfree
trestment for the sole maize crop. The lowest number of seeds per ear was observed n
the no-weeding Stuation when maize was intercropped with a double row of soybean
(M: SB 1:2) trestmern.

The 1000 seed weght of maze was dgnificantly different only for the
cropping trestments. The sole crop of maize gave highest of 1000 seed weight, while
the lowest was associated with the intercropping of a sngle row of maze with a
sngle row of soybean (M: SB 1. 2) trestment. The reduction of 1000 seed weight was
associated with a reduced maize gran yidd per unit's area. Overdl, it was apparent
that yidd components in the sole maize crop trestments were higher than for any of
the intercrop trestments. This results if conggent with the findings of Myers and
Fode (1981).

The yidd components of soybean, which were examined, were number pods

per plant, number of filledpods per plant, percent of unfilledpods per plant and 100
seed weight. Overdl, the man affects on some of these yidd components were
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associated with the intercropping trestments (Table 44). Fageria €t al. (1991) have
aso shown that yidd component variation is dso rdaed to cultivars row pacing,
fatilizer and dimatic conditions. Plant spacing and dendty are paticulaly important
in affecting yiedld components. Increesed plant dendty and decreased light intendty
can result in a reduction in photosynthess, causing a reduction in the number pods per
plant and the number filled pods per plant.

The results of this sudy found that the number of pods per plant and number
of filled pods per plat were both affected by timing-of -weeding and intercropping
treetments. Generdly, it was found that sole cropping of soybean resulted in higher
pod number per plant and higher number of filled pods per plant, then for the different
intercrop treatments. This is condstent with the findings of Kuo €t al, (1977) who
showed  soybean pod number per plant was reduced when plants were continuoudy
shaded and that 100 seed weight was reduced during the pod filling stage under such
conditions.

The highet of number pods per plat and filled pods per plant were recorded
in the weeding trestment V4+V8 trestment, for the sole soybean crop trestment. The
lowest for number of pods per plant and filled pods per plant was recorded in the no-
weeding trestment when double rows of soybean were intercropped to single rows of
maze (M: SB 12). The percentage of unfilled pods per plant was higher in the
intercrop treatments than when soybean was sole cropped. Although the 100 seed
weight of soybean was highest in the sole soybean crop trestment, the difference with
that recorded for the intercrop trestments was generdly quite small.

Weed compdition reduces soybeen yidd by reducing the number of
pods/plart, number seedsint (Isdro, 1977, Maapaya and Robles 1979, Sucharin,
1981), number of branchesplant, number of leaves per plant, number of seeds per
pod, seed weight and dry weght of plant (Mdgpaya and Robles, 1979). However,
Sucharin (1981) reported that number of branches/plant, seed weight, and number of
seeds/pod were not affected be weed competition.



6.2.6.2 Yield of maize and soybean

Crops yidd is a function of its yidd components and rdaed to physologicd
development. As might be expected, highet maize gran yidd was associaed with
weed free treatment and lowest associated with no weeding. Highest yidds were dso
asodaed with sole cropping of maize in dl the time-of-weeding tretments Maize
gran yidd in the two-intercrop trestments was reduced by between 12 and 14 %
rddive to the sole cropped maze. There was no ddidicdly dgnificat difference
between the two-intercrop trestments for maize gran yidd. The bass for the yidd
reduction is asocidion with  compeition for nutrients, water and  sunlight and
dternate row spaces (Kurtz €t al ., 1952; Pedleton et dl., 1963; Enyi, 1973).

Mercado €t al. (1977) reported that weeds cause a significant decrease in yidd
in le cropped soybean but not in maize done or in a maze-soybean intercrop.
Intercropping maize with soybean resulted in a thregfold increese in maize yidd
compared to the sole crop of maize. However, soybean yield was reduced by 58 % in
the intercrop Stuation, when the plots were mantaned weed free for 42 days after
planting (DAP), compared to sole crop treatments. In the un-weeded plots, soybesn
yield in the intercrop was 44 % greater than thet in the sole crop Stuation

Smilaly, soybeen gran yidd in this sudy was dgnificant different between
timing-of-weeding and cropping treatments The grain yidd in sole the soybean crop
was higher than for soybeen in the intercrop treatments. The highest grain yidd was
recorded that in the weeding treatment V4+V8+V12. In the weedfree treatment, there
was a dightly yield increase over the trestment with a sngle weeding (trestments V4
and V8). The lowest of soybean gran yidd was obsarved that in the no-weeding
trestment where it dropped to 165 % of that in the frequently weeded treatment
V4+V8+V12. However, soybeen gran yidd in both intercrops treatments was
gonificantly lower than the sole crop soybean, the dedine beng of the order of
goproximately 66 and 38 %, respectively for the single row and double row intercrops
treetments. Roquib et d., (1973) reported yidd reductions in dl indances where
soybean was intercropped with severd differet crops. In most tropicd  countries,
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yidd losses due to uncontrolled weed growth in soybean range from 50 to 60 %
(Moody, 1973b).

When totd grain yidd is consdered (maize plus soybean), highest yidds were
obtained in the intercrop treatments. Generdly the highest totd gran yidds were
achieved with one row of maze was double cropped with two rows of soybean (M:
SB 1:2) treetment. In the trestment where a dngle row of maze was intercropped
with a dngle row of soybean, totd gran yidd dedined by aout 32%. The lowest
overd|l totd gran yidds were obtained for the sole crop trestments. This result is
conggtent with the reports of Herrera and Harwood (1973).

6.2.7 Land equivalent ratio (LER) in maize and soybean inter cropping systems

The LER exceeded 1.0 in dl intercropping trestments and in al weed control
treetments within the intercropping treatments. The highes LER was regigered in the
intercropping combination of one row of maize and two rows of soybean (M: SB 1.2),
exceeding that for the combination of esch row of maze being intercropped with a
row of soybeen (M: SB 1:1). This difference in LER largely reflected the higher
soybean population in the former treatment rdaive to the latter. Within the M: SB 1.2
intercropping  trestment, the highes LER came from the double hand-weeding
trestment V4+V8. For the same intercropping combination, the no weeding trestment
reduced the LER by about 25 %. The lowest LER came from the sngle weeding V8
treetment when a single row of maize was intercropped with a single row of soybeen
(M: SB 1.1) (the LER in this treetment was lower than in the no-weeding treatment).
In generd, the results demondrated that frequent weeding was associated with a
higher LER and aresuiting higher find totd grain yidd.

Crookgon and Hill (1979), when evduding soybean and maze intercropping
combinations showed that there was an asocidion between reduced soybean yields
and increesed maize yields in responses to changes in LER vaues. The observation in
this study that dl the intercropping trestments had an LER in excess of 1.10 indicaed
that intercropping sysems ae generdly more advantageous than sole crop systems.
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Smilar results for soybeean and maze intercropping in raion to LER have been
reported by Alexander and Genter (1962).

6.2.8 Economic consder ations

Economic efficiency andyss is the find sep necessary for the assessment of
crop production output and invesment effidency in intercropping systems. In this
sudy, the economic returns to labor use for weeding differed among treatments
relaing to timing of weed control, and among of maze and Soybean intercropping
systems. The reaults of the evaluation have been reported in table 57.

The economic andyses shows tha dmogt dl timing of weeding ad
maize/soybean intercropping treatments gave better returns to labor than the sole
crops of maze and soybean. Intercropping resulted in pogtive gross margins per unit
aea and to labor input (days) for weed control. There ae numerous reports of
intercropping resulting in increeses in total  productivity per unit aea (Willey, 1979,
Rgat and Singh, 1979; Chowdhury, 1979).

The results of the economic andyses in this sudy indicated that the no-
weeding treatment had the highest of gross margin, while the lowest was found in the
weed-ree trestment. In a comparison of the trestments for ‘time-of-weeding’ the four
trestments V4, V8, V+V8 and V4+V8+V12 whole higher gross magins then the
weed-free trestment. Generdly, the tota revenue, gross margin per unit area and per
labor days were higher in both intercropping treatments (M: SB 1.1 and M: SB 1.2)
then for the angle crop treatments, for dl time-of-weeding trestments.

The highest totd gross margin per unit area was obtained in the no-weeding
treestment for the intercropping treatment when each row of maize was intercropped
with a double row of soybean; the edimates was Baht 24,242 ha™. However, the
highex gross magin per labor used for weeding was obtained in the intercropping
treetment of dngle row of maize and double rows of soybean (M: SB 1. 2) trestment,
which was Baht 380 per labor -day, in the weeding at V4 trestment.
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The rdaivey low gross magin was from the weedfree trestment for dl
cropping trestments. However, the lowest gross margin per unit area and per labor use
for weeding were occurred in the sole crop of maize and soybean treatment, which
were negdive to (Baht - 3568 ha™ and Baht ¢ 9247) ha', respectively. For labor use
for weeding were Baht €16 per labor-day) in he maize crop and Baht ¢ 41 per labor -
day), for sole soybean, respectively. The comparative figures for the weed free
trestments were goproximately Baht 32 ha* and Baht 6 Ld day'l.

In contragt, the gross margin for treatments reding to time-of-weeding
indicated that the treatments V4, V8, V4+V8 and V4+V8+V12 had up to 99.7%
higher gross margins to labor input for weeding, than for the weed free trestment. The
highet gross margins were obtained in response to the weeding treatments a V4
dage of maize growth, for in the intercrop treatment of each row of maze being
intercropped with two rows of soybean (M: SB 1.2).

The reaults indicate that highest returns to farmers will come from the maize
and soybeen intercropping combination of 1 row of maze being intercropped with
two rows of soybean.



