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ABSTRACT

All types of weed community became dominant
the
nitrogen level increased. The importance value (LV.)
of M. vaginalis

by Monochoria vaginalis (Burm.) Presl. as

rapidly increased with increasing
nitrogen level whereas the LV. of other weed
species decreased.

At the 10 x 10cm plant spacing, M. vaginalis
was almost totally suppressed at all nitrogen levels.
At the 20 x 20cm plant spacing, the degree of
suppression declined with increasing nitrogen level.
At the 30 x 30cm plant spacing, there was no
suppression of M. vaginalis at the highest nitrogen
level.

The yield obtained at the 10 x 10cm plant
spacing when M. vaginalis was present was not
significantly different from that obtained from the
weed free plot for all rice cultivars while it was
significantly reduced by M. vaginalis competition
at the 20 x 20cm and 30 x 30cm plant spacings.

The difference in yield caused by M. vaginalis
competition was primarily due to a reduction in the
number of panicles at all nitrogen levels.

There was a high negative correlation between
grain yield and weed weight at heading. The yield

reduction due to weed competition varied depending
upon the nitrogen level.

INTRODUCTION

Modern rice (Oryza sativa L.) cultivars are less
competitive against weeds than traditional cultivars
because of their short stature, high fertilizer require-
ment, early maturity and erect leaf orientation.
Competitiveness is desired to partially control weeds
but yield should not be sacrificed to overcome
weeds by increasing the competitive ability of a
cultivar. Moreover, competitiveness may be undesir-
able as it could mitigate against realization of some
of the major objectives of breeding programs; lodging
resistance, nitrogen responsiveness and high yield
potential.

The competitive ability of rice needs to be
enhanced by manipulating cultural practices such
that condition are favorable for rice growth and
unfavorable for weed growth. Generally, the competi-
tive ability of rice is influenced by density of both
crop and weeds, age of crop and weeds, spatial
pattern, cultivar grown, weed species, growth rate
of crop and weeds, time of emergence of weeds and
crop and fertilizer level.

Ghosh et al. (1979) reported that the highest



grain yield was obtained at a spacing of 15 x 15cm
at SOkg/ha of N and a spacing of 20 x 20cm at

100kg/ha of N. Choubey et al. (1967) found that.

the highest grain yield was obtained at a plant
spacing of 23 x 23cm. However, Baccam et al. (1975)
found that grain yield was unaffected by plant
spacing. Ghosh and Sarkar (1975) reported that the
best weed control was achieved at a 10 x 10cm
plant spacing. Estorninos and Moody (1976) also
found that the closer rice is planted, the more
competitive it is against weeds. Weed competition
decreased appreciably when the plant spacing
decreased from 25 x 25cm to 15 x 15cm. Decrease
in yield due to weeds, compared with yields of the
weed free check plot, averaged 18, 30, and 52% for
plant spacing of 15 x 15cm, 20 x 20cm, and 25 x
25cm, respectively (Estorninos and Moody, 1976).

A greater response to weeding is also exhibited
by the modern cultivars (Ghosh and Sarkar, 1975,
Hoque et al., 1976; De Datta et al., 1969; Roxas
and Genesila, 1977). Moody (1977) reported a
highly significant negative correlation between yield
reduction caused by weeds and plant height. Nitrogen
application may also affect weed infestation. For
rice, as nitrogen level increased, the amount of
weed growth increased resulting in higher yield
reductions at higher levels of nitrogen (De Datta
et al., 1969; Okafor and De Datta, 1976).

In this paper an ecological approach to weed
control in transplanted rice is explored.

MATERIALS AND METHODS

The experiment was conducted during the 1978
wet season at the experimental farm of the Interna-
tional Rice Research Institute. Three nitrogen levels
(0,80, and 160kg/ha) were used as the mainplots
while four weed communities (Echinochioa sp., M.
vaginalis, Echinochloa sp. + M. vaginalis and weed
free) were used as the subplots. Different rice
cultivars (None, IR32, IR38, and IR32 + IR38) grown
at various crop spacings (10 x 10, 20 x 20, and
30 x 30cm) were used as the sub-subplots. The
mixture of the two rice cultivars was achieved by

planting alternate rows of each cultivar. To ensure
the desired weed community, seeds of M. vaginalis
and Echinochloa sp. were applied to the different
plots just after tramsplanting. Hand weeding in the
weed free plot was done 20 and 40 days after
transplanting (DAT).

The field was plowed once and harrowed three
times at 7 to 10 day intervals. The final harrowing
was done 1 day before transplanting to level the
field and to incorporate the basal doses of fertilizer
and insecticide. Nitrogen was applied in three equal
splits for all nitrogen levels, basally, at maximum
tillering, and at panicle initiation while 40kg/ha of
P,Os and 40kg/ha of K, O were applied as basal
applications.

For insect control, carbofuran (2, 3-dihydro-2,
2-dimethyi benzofuran-7-ylmethylcarbamate) at 1.5kg
active ingredient (a.i.)/ha was applied basaily and
ethylan/1,1-dichloro-s,s-bis (4-ethyl phenyl) ethane/
at 0.75kg a.i./ha was applied at 2 — to 3 — week
intervals,

For rice and weeds, plant height, number, leaf
area index (LAI), and dry weight were determined
at 40 DAT, at rice heading, and at maturity of rice.
Light transmission :ratio (LTR) was measured at
rice heading using the Friend method (1961). The
vertical structure of rice and weeds was measured
at rice heading using the sakai method (1953). For
this, rice and weeds were clipped at 20cm intervals
from ground level and separated into photosynthetic

non-photosynthetic organs, dried, and weighed.
RESULTS AND DISCUSSION

The three different weed community types were
analyzed using the importance value based on weed
weight and Simpson’s index (Cited in Whittaker,
1965) (Table 1). Despite applying weed seeds to
each community, the results were not satisfactory
since natural competition inhibited the growth of
the Echinochloa species. As indicated by Simpson’s
index, the concentration of dominance of all com-
munity types increased as the nitrogen level increased.
All community types became dominated by M.



Table 1.

The summed dominance ratio (SDR) and the degree of

dominance of weed species in different weed communities.

Summed dominance ratio

Community . .
type Weed species Nitrogen level (kg/ha)
0 80 160
Echinochloa Echinochloa sp. 9.1 16.7 13.4
Monochoria vaginalis 60.0 69.3 80.4
Sedges 30.9 14.0 6.2
C=Z(Y/n)? 0.47 0.53 0.67
Monochoria Echinochloa sp. 6.9 43 2.6
Monochoria vaginalis 64.9 86.2 93.4
Sedges 28.2 9.5 4.0
C=Z(Y/n)? 0.51 0.7§ 0.87
Echinochloa Echinochloa sp. 11.4 6.7 6.0
+ Monochoria vaginalis 50.6 88.4 90.4
Monochoria Sedges 38.0 4.9 3.6
C=X (Y/n)? 0.42 0.79 0.83

Summed dominance ratio =

Relative dry weight + Relative density %

Simpson’s index: C = Z(Y/n)?

2

C is a measurement of concentration of dominanee

Y is the importance of a given species

n is the sum of the importance values for all species in sample.

vaginalis as the nitrogen level increased. The import-
ance value of M. vaginalis rapidly increased with
increasing nitrogen level whereas the importance
values of other weed species decreased implying
that the plasticity of M. vaginalis was much greater
than the other weed species. Because of the domin-
ance of M. vaginalis in all weed communities, further
discussion will concentrate primarily on this weed.
The response of the weed communities was the
same for each rice stand used. Further discussion
will deal with IR32 unless otherwise stated.

The height of M. vaginalis increased with increasing
nitrogen for all rice spacings and when no-rice was
planted except at the closest plant spacing (Fig. 1).
The maximum height of M. vaginalis was reached
at rice heading at Okg/ha of N. However, when 80 or
160kg/ha of N applied, the height continued to
increase up to maturity (Fig. 1).

At 160kg/ha of N M. vaginalis reached a height
of about 110cm in both the 30 x 30cm plant spacing
and the no rice plot. These plants were taller than
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Fig. 1. Height of M. vaginalis at various growth
stages as affected by crop spacing and
nitrogen level. IRRI, 1978 wet season.

rice. The plant-height of M. vaginalis also increased
with increasing plant spacing although little difference
in plant heights was observed between the 20 x 20cm
plant spacing, the 30 x 30cm plant spacing and the
no-ice plot (Fig. 1) At the closest rice spacing,
M. vaginalis growth was greatly reduced even though
it was not affected for the first 10 days by the
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spacing variable. The most likely reason for the
suppression of M. vaginalis at the closest rice spacing
was the rapid closing of the rice canopy. When the
rice canopy intercepted most of the light, only
the far-red light penetrated the rice canopy causing
inhibition of photosynthesis by M. vaginalis. The
greatest leaf area per M. vaginalis plant was obtained
at the highest nitrogen level for all plant spacings
although increases were very small at the closest
spacing (Fig. 2). At the widest plant spacing and
in the no-rice plot as more nitrogen was applied,
the larger was the size of individual M. vaginalis
leaves.

At the highest nitrogen level, the individual leaf
size was almost four times as large as that at the
other nitrogen levels except at the closest rice
spacing. At the closest rice spacing, the leaf area
per individual M. vaginalis leaf was the smallest
and it was virtually unaffected by increase in
nitrogen level. Leaf area also increased with increasing
plant spacing (Fig. 2), the largest leaves being found
in the no-rice plots. The total number of M. vaginalis
per unit area decreased greatly with increasing
nitrogen except at the closest spacing (Fig. 3). The
number of M vaginalis per unit area at 80 and
160kg/ha of N decreased from 40 DAT to rice
heading while it increased at the O nitrogen level
(Fig. 3).

Thus, M. vaginalis showed not only plastic response
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Fig. 3. Number of M. vaginalis plants per m? at 40 DAT and the heading stage of rice as affected by

nitrogen level. IRRI, 1978 wet season.



but also a mortalistic response to increased nitrogen
level. Individual M. vaginalis plants increased rapidly
in dry matter as the nitrogen level increased at all
rice spacings except at the closest spacing (Fig. 4).
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Fig. 4.

This increase in size was inhibited at the closest rice
spacing. The weight of individual plant also increased
as plant spacing increased although there was very
little difference in weight between the plants growing
in association with the rice that was transplanted
at a 30 x 30cm plant spacing and the no-rice plots.

In terms of dry weight per square meter, however,
there was no difference between 80 and 160kg/ha of

N because there were more plants per unit area at
80kg/ha of N than at 160kg/ha of N (Fig. 4). At the
10 x 10cm plant spacing, M. vaginalis was almost
totally suppressed at all nitrogen levels (Table 2)

and possibly regulated by intraspecific competition.

Table 2. Degree of suppression of Monochoria
vaginalis due to different crop spacings.

Nitrogen level Crop spacing Degree of

(kg/ha) (cm) suppression (%)
0 10x 10 99
20x 20 80
30x 30 39
80 10x .10 100
20x 20 45
30x 30 0
160 10x 10 100
20x20 28
30x 30 0

At the 20 x 20cm plant spacing, the degree of
suppression declined with increasing nitrogen level.
At the 30 x 30cm plant spacing, there was no
suppression of M vaginalis when 80 and 160kg/ha of
N was applied. For the widest spacing at 80 and
160kg/ha of N, the population of M. vaginalis was

Table 3. Seed production of Monochoria vaginalis at various crop spacings and nitrogen levels.

Nitrogen Crop No. of No. of Total No. of No. of No. of potentiall
level spacing fruits per seeds per seeds per seeds per weeds per
(kg/ha) (cm) plant fruit plant sq. m. sq. m.
0 10x 10 0 0 0 0 0
20x 20 6.5 202.7 1,327 1,023,117 716,182
30x 30 10.5 225.4 2,362 1,920,306 1,344,214
No rice 14.1 225.2 3,183 2,329,956 1,630,969
80 10x 10 0 0 0 0 0
20 x 20 15.6 221.0 3,466 1,008,606 706,024
30x 30 31.8 229.7 7,314 2,362,422 1,653,695
No rice 34.2 247.4 8,476 2,686,892 1,880,824
160 10x 10 0 0 0 0 0
20x 20 41.0 292.5 11,999 1,511,874 1,058,312
30x 30 58.7 297.0 17,394 1,304,550 913,185
No rice 77.9 295.7 22,996 1,264,780 885,346

I'No. of potential weeds were computed based on 70% of viability.



not by competition from the rice. The number of
seeds per fruit and the number of seeds per individual

-plant increased as the nitrogen level and piant’

spacing increased in the no-rice plot and all plant
spacings except the closest plant spacing (Table 3).
Pancho (1964) reported that the seed production
of M. vaginalis was approximately 6,000 per plant.
A similar number was observed in this study when
80kg/ha of N was spaced at 20 x 20cm. Even though
the number of seeds per plant increased as nitrogen
level increased, the total number of seeds per square
meter decreased at 160kg/ha of N compared to
80kg/ha of nitrogen because there were less plants
per unit area at the highest N level. In a germination
test, there was no difference in the viability of
M. vaginalis seeds at the different rice spacings and
nitrogen levels. The germination percentage was
always about 70%. Based on this percentage, the
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number of potential M. vaginalis plants per unit
area was computed (Table 3). The number of
potential plants of M Véginalis per unit area was
not significantly different between O and 80kg/ha
of N for each plant spacing while the number was
significantly lower at 160kg/ha of N for the 20 x
20cm and 30 x 30cm plant spacings.

The changes of the productive structures of rice
caused by different plant spacings and the presence
of M. vaginalis were similar for all rice cultivars.
Generally, the leaves and culms of rice were severely
depressed by M. vaginalis as nitrogen level increased
at the 20 x 20cm plant spacing and the 30 x 30cm
plant spacing (Figs. 5, 6, and 7).

At 0 and 80kg/ha of N, the canopy level of the
M, vaginalis was located below the rice canopy. At
160kg/ha of N, however, this situation was reversed;
the rice canopy was located below the M. vaginalis
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Changes in the productive structures of IR32 rice as affected by crop spacing and competition

with M. vaginalis at O kg N/ha. IRRI, 1978 wet season.
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Fig. 6. Changes in the productive structures of IR32 rice as affected by crop spacing and competition
with M. vaginalis at 80 kg N/ha. IRRI, 1978 wet season.
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Fig. 7. Changes in the productive structures of IR32 rice as affected by crop spacing and competition
with M. vaginalis at 160 kg N/ha. IRRI, 1978 wet season.

canopy indicating that M. vaginalis was much more  height (Chisaka, 1966; Lubigan and Vega, 1971;
competitive for light at the highest level of applied  Arai and Kawashima, 1956). The LTR increased
nitrogen. These results disagree with previous reports  with increasing plant spacing and decreased with
that M. vaginalis could not compete for light as  increasing nitrogen level in the weed free plots (Fig.
well as Echinochlog sp. due to its short plant 8). In the presence of M. vaginalis at the highest
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Fig. 9. Leaf area index of IR32 rice as affected by

crop spacing and competition from M.
vaginalis at different nitrogen levels. IRRI,
1978 wet season.

nitrogen level, this trend was reversed. The lowest
LTR was obtained at the widest rice spacing due
to heavy infestation of M. vaginalis. The highest
LAI of rice was obtained at the closest plant spacing
in the presence and absence of weeds (Fig. 9).
In the weed free plot, the LAI increased up to rice
heading for all plant spacings. In the presence of
M. vaginalis, the 1Al showed the same relationship
as the weed free plot for the 10 x 10cm plant
spacing. Similar trends were also observed for the
20 x 20cmand 30 x 30cm plant spacings at 0 and
80kg/ha of N. At 160kg/ha of N, however, the LAl
decreased from 40 DAT at the 20 x 20cm and
30 x 30cm plant spacings due to competition. The
percentage decrease in the LAI at heading due to
competition from M. vaginalis was about 40% at the
20 x 20cm and 30 x 30cm plant spacings at O and
80kg/ha of N while it was about 75% for 20 x 20cm
plant spacing and 94% for the 30 x 30cm plant
spacing at 160kg/ha of N. Yield reduction of IR32
and the mixture of the two rice cultivars due to
M. vaginalis competition increased as the plant
spacing tended to increase as the fertility level

Table 4. Grain yield at various rice spacings and nitrogen levels in the
presence of Monochoria vaginalis.

. Crop Grain yield (t/ha)!
Rlc? spacing Nitrogen level (kgf/ha)
cultivar (cm) 0 ) 160
IR32 Monochoria 10x10 2.9a 3.9a 3.3a
present 20 x 20 22 b 23 ¢ 0.5b
30 x 30 1.1 ¢ 1.7 d 0.0 ¢
IR38 10x 10 2.7a 29b 3.1a
20x 20 1.5 ¢ 1.8 d 0.6 b
30x 30 04 d 1.1 e 0.0 ¢
IR32 Weed 10x 10 2.7a 3.6a 3.1a
free 20x 20 2.5ab 3.0 bc 3.1a
30x 30 23 b 2.9 cd 2.5%b
IR38 10x 10 2.6ab 2.9 cd 3.1a
20x 20 2.0 be 2.0 e 25 b
30x 30 16 ¢ 1.7 e 1.9 ¢

115 a column within a weeding regime, means followed by a common letter are not significantly

different at the 5% level.



increased except at the 10 x 10cm plant spacing
where yield decrease was not observed (Table 4). At
the closest plant spacing, the yield obtained from the
plot of M. vaginalis was present was not significantly
different from that obtained from the weed free
plot. In the weed free plots, the yield did not differ
between plant spacings at Okg/ha of N. At 80kg/ha
of N, significantly higher yield was obtained from
the 10 x 10cm plant spacing than the 20 x 20cm
and 30 x 30cm plant spacings which did not differ
significantly from each other. No difference was
observed between the 10 x 10cm and 20 x 20cm
plant spacings at 160kg/ha of N but the 30 x 30cm
plant spacing significantly yielded less. IR38 showed
the same trend as for IR32 when M. vaginalis was
present. However in the weed-free plot, significantly
higher yield was obtained at all nitrogen levels from
the 10 x 10cm plant spacing than the other plant
spacings which did not differ significantly. The
difference in yield caused by weed competition was
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Fig. 10. Changes in yield components of IR32 rice
as affected by competition with M. vaginalis
at various plant spacings and nitrogen levels.
(Each yield component is assumed to be
100% under weed free conditions at the
20 x 20cm spacing in each nitrogen levle.)
IRRI, 1978 wet season.

primarily due to a reduction in the number of
panicles at all nitrogen levels (Fig. 10). At the 10 x
10cm plant spacing, in the presence and absence_of
M. vaginalis, the number of panicles increased at all
nitrogen levels while the number of grains per
panicle decreased compared with the 20 x 20cm and
30 x 30cm plant spacings. The weight of 1000-grains
was not affected by the various treatments except
at the highest nitrogen level at the 20 x 20cm plant
spacing in the presence of M. vaginalis. These results
were similar to those reported by Noda (1968) and
Kim et al. (1977). The degree of reduction in panicle
number per unit area due to weed competition
and plant spacing increased as the fertility level
increased except at the 10 x 10cm plant spacing
where the presence of M. vaginalis had no effect on
the number of panicles. The greatest reduction was
observed at the 30 x 30cm plant spacing. There
was 2 high negative correlation between grain yield
and weed weights at heading (Fig. 11). The yield
reduction due to weed competition varied depending
upon the nitrogen level. The yield reduction at 0 and
160kg/ha of N was about the same while it was lower
at 80kg/ha of N The weed weights required for
50% yield reduction were approximately 330g/m? for
0 and 160kg/ha of N and 520g/m® for 80kg/ha of
N. This could possibly be explained by the fact that
at Okg/ha of N, nitrogen will be the most limiting
factor for growth. The available nitrogen will be
exhausted rapidly by the weeds and the rice,
therefore, less weeds will be needed to severely
inhibit rice growth than at a higher nitrogen level,
At 80kg/ha of N, competition will be less severe
between rice and weeds and therefore, more weed
weight will be required to decrease the rice yield
the same amount as at Okg/ha of N. At 160kg/ha
of N, however, the pattern of competition was
different from the lower nitrogen levels (see Fig. 7).
The primary competition was for light at 160kg/ha of
N while it was for nutrients at 0 and 80kg/ha of N.
Because of these different competition patterns,
less weed weight was required to reduce the rice
yield at 160kg/ha of N compared to 80kg/ha of N.



Ok N/ha. 80l N/ha. 160kq N/ ha.,
‘ o8
° ° LA L ] -
220100023 % §23.26-0.0048X

Ik, hf-gml e’ ¥ o r:-0880™
-
2
S
= |
R ]
s
_C
2
O

g 4
0 | S T { 1 t | S W i
0 20 ) 0 m « &0 0

Weed wt.(9/m)

Fig. 11. Relationship between grain yield and weed weight at various nitrogen levels. IRRI, 1978 wet season.

REFFRENCES

Arai, M. and R. Kawashima. 1956. Ecological studies
on weed damage of rice plants in rice cultiva-
tion. Proc. Crop Sci. Soc. Jap. 25:115-119.

Utomo and M. Soendaroe. 1975.
Preliminary study of weed control at different
spacing of transplanted rice. Proc. Indonesian
Weed Sci. Conf, 3:239-251.

Chisaka, H. 1966. Competition between rice plants
and weeds., Weed Res. (Japan) 5:16-22.
Choubey, S.D., M.J.S. Tulsi and R.S. Rai. 1967.

Studies on the effect of spacing, number of

Baccam, L., 1.

seedlings per hill and the date of transplanting
on the growth and yield of paddy. JNKVV
Res. J. 1: 10-13.

De Datta, SK., J.C. Moomaw and R.T. Bantilan,
1969. Effects of varietal type, method of
planting and nitrogen level on competition
between rice and weeds, Proc. Asian-Pac. Weed
Contr. Inter. 2:152.163.

Estorninos, L.E., Jr. and K. Moody. 1976. The effect
of plant density and weed control in trans-
planted rice. Paper presented at the 7th Annu.
Conf. Pest Contr. Counc. Philipp. Cagayan de
Oro City, 5-7 May. 1976. 13p.

V.

capacities of common weed species in rice

Pancho, 1964. Seed sizes and production

fields of the Philippines. Philipp, Agric. 47:
307-316. '

Roxas, N.M. and M.P. Genesila. 1977. Socio-economic
and agronomic characteristics of existing
cropping systems of a rainfed lowland rice area
in TIloilo. Paper presented at Annu. Meet.
Philipp. Agric. Econ. Assoc., 12 March 1977,
Cagayan de Oro City, Philippines. 15p.

Sakai, K. 1953. Studies on competition in plants.
I. Analysis of the competitional variance in
mixed plant population. Jap. J. Bot. 14:161-168.

Whittaker, R.H. 1965. Dominance and diversity in
land plant communities—Numerical relations
of species express the importance of competi-
tion in community function and evolution—
Science 147:250-260.

Friend, D.T.C. 1961. A simple method of measuring
integrated light values in the field. Ecology
42:577-580.

Ghosh, AK. and P.A. Sarkar. 1975. Nitrogen, variety
and spacing effects on light transmission ratio
and weed intensity in transplanted rice. Asian-
Pac. Weed Sci. Soc. 5:120. (Abstr.).

Ghosh, 8., B.N. Sahai, HK. Suri, M.S., Haque and
S. Saran. 1979. Effects of leaf area index and
spacing on the productivity of Pankaj. Int.
Rice Res. Newsl. 4(1):22.

Hoque, M.Z.,, P.R. Hobbs and N.I. Miah. 1976.
Report on the 1975T. Aman crop cut studies



in the BRRI pilot project area. Rice cropping
system Bull. 4, Bangladesh Rice Res. Inst.,
Joydeb pur, Dacca, Bangladesh. 16p.

Kim, S.C., H. Heu and R.K. Park, 1977. Study on
weed control on paddy field. III. Studies on
competition between major annual weeds and
rice in transplanted paddy field. Res. Rep.

Office Rural Devel. (Suweon, Korea) 19:133-144.

Lubigan, R.T. and M.R. Vega. 1971. The effect
of different densities and durations of competi-
tion of Echinochloa crus-galli (L.) Beauv. and
Monochoria vaginalis (Burm. F.) Presl. on the
yield of lowland rice. P. 19-23. In weed
science report, 1970-71, Dept. Agric. Bot.,
Univ. Philipp., College, Laguna, Philippines.

Moody, K. 1977. Weed conirol in rice. Lecture
prepared for the Participants attending the
Fifth Biotrop Weed Sci. Training Course, Kuala
Lumpur, Malaysia, 14 November to 23
December 1977. 45p.

Noda, K., Ozawa and K. Ibaraki 1968. Studies on the
damage to rice plants due to weed competition
(effect of barnyard grass competition on
growth, yield and some eco-physiological
aspects of rice plants). Bull. Kyushu Agric.
Expt. Sta. 13:345.367.

Okafor, LI. and S.K. De Datta. 1976. Competition
between upland rice and purple nutsedge for
nitrogen, moisture and light. Weed Sci. 24:43-
46.

] L3

wEnEe (Y, BRA, U4+Be0 s BER),
HEMER (0. 80, 160kg /ha)el oh& KAS I
(10xt0cm, 20x20cm, 3Q0x30cm)7} HEotel
ol vlA e BB THSLA 197844 YAUF
& BEXERERIRRD RRESIY BEEBo
2 EAT KRS Ensd oen gk

1 #Ee) GHEE ELMHAR =t 284 9
Qo ERMHES BMY +5 BAS) HE
Bt wohzio, st EAoH #HEE BAHI
o,

2. BHEBEEE 10X10cmBolAE BERLE HEIHK
B SRR MY 45 Erades, 30
x30cmERE (160Kke, /ha)o) A& A3 HEMH K
£ BE== goeh

3 HIEEEE 10X10cmEN AL REES mRHE
ERe KEZ27 duou, HMEEE 20Xx20 cm
o 30x30cmES] At WMHEEEA BET KRR
BE EERSREN, 2 BEE 30x30cmESA o
£ e

4 gEste) P KT AEKRERLE
REXD BEELA AR S BER@olglwh

5 BEBARD KEKBRAKRRAY HFEe Al
MR oiedl, o BEY mERel  ®mY
45 F+h

i



