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ABSTRACT

The weced population in
transplanted rice was estimated using
various sampling frequencics and
quadrat sizes and numbers. No tunc-
tional relationship was determined be-
tween the quadrat size, quadrat
number and coefficients of variation
(CV) of weed data. When quadrait size
was tacreased trom 25 em x 25 em to
50 cm x 25 em, substantial decrease i
the coceflhicient of variation was
noticed when weeds were sampled at
30 days atter transplanting. The coclti-
cicnts of variation (CV) of weed
weight were found higher as compared
to CVs of weed density {or diflerent
quadrat sizes and quadrat numbers.
The results show that at least one 25
cm x 50 ¢m quadrat per plot was neces-
sary tor weed population studies.
Grasses and sedges must be sampled
at 30 days after transplanting (DAT)
whereas broadleaf weeds may be
sampled at 90 DAT with two quadrats
of 25 cm x 30 ¢m.

INTRODUCTION

In replicated trials, weed density
dala are generally, highly variable.
Weed scientists observe substantial
spatial variations in weed population
studics from plot to plot as well as
within a plot. Such a variation is not
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only inherent but is also caused
scveral cdaphic and biological facta
Most often, a plant community de
nat occur uniformly throughout as
the species and their distribution, tl
tndicating considerable variabil;
Therctore, it becomes ditlicult o
tain o representative sample of all
members in g community. Howe
with Little amount of variation, a sir
and relatively smaller sample migh
adequate.

On the other hand, the inlor
ton from complete count of all
members inoa communily I8 neil
ceonomical nor teasible as compa
to an appropriste sample capablc
estimating all the members ina
munity with rcasonable level
precision. Sutticient information
the literature is not available on s
pling procedures tor weed populat
studies in transplanted rice. Tuis the
tore, imperative to determine an
propriate sample design in terms
quadrat size and quadrat number
the plant community as a whole .
for various weed groups, TU ds ¢
cqually important to sample the we
at correcl slage of the crop gros
IRRI (1977) reported that we
should be sampled ot maximum til
ing and owering stages ol rice. Ag
IRRI (1978) determined thatl corr
tion between crop yicld and w
welght was almost always the higl
when data were collectod at o
flowerning, Kimoand Moody (1Y



reccommended rice heading stage for
mixed vegctation to obtain maximum
(loristic information. However, for
sampling dilterent weed species, Kim
and Moody (1980a) rcported that Scir-
pus maritimus 1.. may be sampled at 40
DAT, Echinochoa glabrescens Munro
ex hook f. at rice heading and
Monochoria vaginalis at rice maturity.
For optimum quadrat size, IRRI
(1976) determined that 0.16 m? to 0.20
m?were the appropriate quadrat sizes.
Also IRRI (1977) rccommended
quadrat sizes of 40cm x 40cm and
40cm x 60cm for the study of wet
season rice weeds, Kim and Moody
cstimated a quadrat size of 0.30 m? to
adequately represent the weed flora.
E.D. Cruz et al. (1986) reported that
five 50cm x 75cm quadrats were
needed to cstimate the weed popula-
tion with weed wcight as the
parameter. Similarly, four 25cm x
t0cm quadrats for grass weed weight
and four 25c¢m x 50cm quadrats for
broadieaf weed weight were found
adequatce. According to E.D. Cruz et
al. surtable data collection stages for
grass weeds and broadleat weeds were
90-126 days after transplanting (DAT)
and harvest time, respectively.

The present study was conducted
to develop weed sampling techniques
which provide precise estimate of the
weed population in transplanted rice.

MATERIALS AND METHODS

The experiment was conducted on
the farmer’s ficld in Sialkot district
(Daska) of the rice zone of the Punjab
province of Pakistan. The field was
under regular wheat-rice-wheat rota-

tion. After wheat harvest, the field was
harrowed twice in the second week of
May, 1987. Before transplanting, the
ficld was puddled twice with bullocks
and planking was carried oul. Thirty
days old nursery of Basmati-370 rice
was transplanted in the first week of
July, 1987. Nitrogen @ 90 KgN/ ha was
applicd in two e¢qual doses; at 30 DAT
and at panicle initiation. Al} the phos-
phorus was applied at the land
preparation stage.

A randomized complete block ex-
perimental design was used. Three
weeding frequencies; no weeding,
weeding once 30 DAT and weeding
twice after 30 and 60 DAT were
tested. The weed data was sampled at
30 DAT, 60 DAT (at maximum tiller-
ing) and 90 DAT (at panicle initia-
tion). Seven dilferent quadrat sizes of
25cm x 25¢m, 25¢m x 30cm, 25cm x
75em, 25c¢m x 100cm, 50cm x 50cm,
Sflem x 73¢m and 50cm x 100cm were
tricd taking five samples for cach
quadrat pcr plotl. There were six
replications in the experiment.

At each sampling stage, the weceds
were cut at ground level, counted by
specics, dried at 100°C for 48 hours
and dry weights recorded. Grain yield
could not be estimated accurately be-
causc ol the lodging of the crop.
Hence, grain yicld data were not sub-
jected to statistical analysis. Mean,
standard dcviation and CV of the
weed count {combined and different
weed groups) were computed. Ap-
propriatc quadrat size, frequency and
sampling stage were determined on
the basis of CVs.



RESULTS AND DISCUSSION

The CVs of the total weed count
and weed weight arc presented in
table 1. The CVs of total weed density
ranged from as low as 12.1 percent to
as high as 56.9 percent. Weed density
data collceted at three stages of crop
growth (30 DAT, 60 DAT and 90
DAT) indicated mixed trend. There
was @ marked decrease in the CV ot
weed density by increasing the quadrat
size from 25cm x 25cm to 25¢m x
S0cm, when weeds were sampled at 30
DAT. Howcver, no considerable im-
provement in the CVs was obscrved
with a further increase tn the quadrat
size. Similarly, when weeds werce
sampled at 60 DAT, the lowest CV
was given by the quadrat size of 25¢m
x S0cm with two samples from cach
plot. At third stage of sampling (90
DAT), quadrat size of Scm x 75cm
yickded the minimum CV. In general,
the CVs for various quadrat sizes were
lower when weeds were sampled at 30
DAT as compared to the CVs ol 60
DAT and 90 DAT. Surprisingly, within
a quadrat sizc, the CVs did not
decrease with an increase in the quad-
rat number. The CVs of weed weight
were higher as compared to CVs of
weed density for different quadrat
sizes and quadrat numbers.

Inconsistencics in the CVs of weed
density and weed weight among quad-
rat sizes indicate that quadral size
depends upon the homogeneity of
weed distribution (Mucller-Dumbois
and Ellenberg, 1974: Kuchler, 1967).
The sampling variance ol thc com-
bined weed densities and weed weight
cxhibited the least sampling variance
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than those of sedges, grasses and
broadleafl weed groups (Table 2). At
first stuge of sampling (30 DAT), the
lowest CV of 44.2 percent was given by
a quadrat size of 25cm x 50cm for gras-
scs. For sedges, the minimum CV was
observed for a quadrat size of 25cm x
25¢m, when the data were collected at
90 DAT. Broadlcaf weeds showed the
minimum variance when sampled at
90 DAT with a quadrat size of 25¢m x
50c¢m. Generally, the CVs of the
broadleal weeds decreased consistent-
ly from the first sampling stage (30
DAT) to third sampling (90 DAT)
stage. Also, in case of broadleat
weeds, the rectangular plots (25¢cm x
100cm) were found to have lower CVs
than square plots (S0cm x 50cm). Kim
and Moody (1983b) reported that ree-
tangular plots have better repre-
sentation of weed variation than
square plots of the same area. Crue,
E.D. ¢t al,, (1986) also stated the supe-
riority of rectangular plots over the
squarc plots.

Transtormation of weed density
and weed weight data to log (x+1) sig-
nilicantly reduced the CVs of the in-
dividual weed groups (Table 3). The
CVs due to transformation ranged
from 3¢.7 pereent 1o 138.5 percent for
sedges, 11,1 percent 1o 50.4 percent
for grasses, 31.5 pereent to 96.4 per-
cent lor broadleal and 4.1 percent to
20.9 pereent for combined weed den-
sitics. The CVs of the combined weed
weight were relatively higher as com-
parcd to the CVs of the combined
weed densities for diflerent quadrat
sizes and gquadrat numbers.

The results of the study indicate,



Table 1. Cocflicicnts of variation of weed count and weed weight for different
sizes and number of quadrats during Kharif, 1937,

Quadrat Coclficient of variation (%)
Size No./ Weed Count Weed dry weight

{cm) Plot 30 DAT 60 DAT 90 DAT 30DAT 60DAT 90 DAT
Wx 25 1 29.58 48.18 29.96 77.37 72.02 42.87
2 4(1.24 40.34 36.59 61.64 82.02 40.92

3 40.22 55.08 51.67 63.54 75.01 59.96

4 47.70 54.32 54.28 SR.47 70.00 79.44

5 5012 56.88 52.18 57.01 7388 8247

25x 50 1 1215 34.12 3897 51.11 74.97 61.83
2 28.060 31.53 3K.29 47.71 71.42 54.30

3 28.76 36.33 49 .50 50.55 70.56 74.006

4 35.61 A5K3 36.64 4829 66.5(0) 77.65

5 36,25 4125 44.74 47.54 68.05 KQ.29

25x 75 1 16.08 30.90 30.38 22.16 &§0.05 61.67
2 23.62 33.03 31.06 37.69 70.97 55.03

3 28.54 33.73 45.19 39.60 71.83 78.99

4 26.90 32.30 41.08 39.28 66.57 77.32

s 28.84 38.46 30.78 38.61 68.24 8926

25 x 100 1 22.55 3964 33.72 32.80 74.54 62.30
2 26.60 3655 32,78 50.97 60.51 58.94

3 32.43 37.55 40.31 45.58 62.66 76.08

4 28.90 34.59 36.90 41.66 57.65 82.55

5 31.31 38.93 37.31 40491 60.87 89.10

50 x 50 1 20.33 46.58 3241 35.72 62.22 49.56
2 32.61 37.03 34.18 49.21 55.27 49.39

3 29.51 47.66 46.08 42.31 62.67 68.01

4 31.54 45.46 43.30 39.45 60.62 70.12

5 32.10 4597 41.66 40.03 63.49 77.96

50 x 75 1 2524 47.01 26.80 37.314 68.39 54.03
2 25.55 37.32 3016 53.02 50.34 53.87

3 28.22 4437 4(1.29 4321 5612 T0.67

4 2598 40.75 37.04 3843 S342 75.82

5 28.07 42.19 38.05 39.23 5742 8236

50 x 1% 1 28 85 51.28 29.22 33.16 64.79 51.22
2 33.32 38.14 3111 49.30 47.76 32.91

3 33.23 44.63 37.60 40.27 5259 (9,45

4 28.96 40.59 34.60 RICHRY 51.14 311

3 30.64 42.77 37.96 3727 S5.58 RiLR1




Table 2. Coefficicnts of wariation of weed density of rice crop for different sizes and number of
guadrats during Kharif, 1987.

Quadrat Coefficient of Variation (%)

Size  No./Plot 30 DAT- 60 DAT 90 DAT

{cm) Sedge Grass B-Jeaf  Scdge  Grass B-leaf Sedge Grass B-leal

25x25 1 1117 461 113.0 126.5 818 105.% 557 882 376
2 1402 755 1230 1609 800 0.2 s0.5 743 347
3 1672 791 920 1848 730 1134 671 806 395
4 1559 798 1243 1887 833 1116 680 798 382
5 1699 798 1243 1728 891 108.1 67.0 841 410

25 x 5 i B9.4 442 70.8 1373 615 93.1 624 838. 339
2 1215 584 81.2 1499 684 732 574 706 319
3 1225 6206 708 1677 658 85.6 737 708 371
4 1188 658 1031 1614 762 83.8 723 717 370
5 1269 641 100.7 1581 853 922 69.1 845 400

25 x 775 1 916 502 86.7 11404 595 795 641 883 397
2 997 576 783 1248 600 66.1 573 705 32
3 858 650 766 1429 637 753 814 831 423
4 831 67.5 73.6 1316 084 74.7 772 822 416
5 804 635 T3.6 1290 726 TS5 742 8.3 434

25x 10 13 612 576 874 1038 502 82.5 540 859 440
2 7349 620 T9.5 1057 567 70.0 625 744 407
3 758 720 75.8 115.0 588 824 840 861 423
4 759 725 0.8 108.1 650 5.7 812 782 415
5 772 720 687 1103 691 713 783 82 433

50x50 1 566 457 89.2 99.7 535 78.8 847 809 394
2 613 0.6 86.2 931 51.5 609.5 804 715 407
3 722 667 867 1¥1 599 ge.6 1095 855 440
4 730 680 75.2 0989 680 811 1019 830 458
5 755 0676 727 1028 708 79.2 97.5 867 439

S0x75 1 574 467 9.5 1007 583 80.5 847 804 369
2 596 621 87.4 921 470 69.8 799 817 413
3 774 G688 88.0 978 531 872 125 952 474
4 756 716 758 1046 620 80.7 932 948 477
3 753 713 723 106.1 6606 78.4 g5.1 972 413

50100 1 7.6 401 856 1044 502 779 1265 939 452
2 706 594 88.3 875 440 670 1182 920 521
3 754 655 88.0 875 508 800 1144 1240 651
4 704 680 75.2 983 398 81.9 1470 1275 667
5 7.5 676 727 1008 651 800 1379 1249 648




for the combined weed density,
sampling should be donc at 30

ATto describe the rice weed popula-
din transplanted rice. Weed weight
oved to be a better substitute {or
ed densitics for weed poprlation
dies as it exhibited higher coeffi-
s of variation. Alleast one 25¢m x
quadrat per plot is necessary for

peed population studies. When sedges
dominant specics, the weeds must
sampled at 30 DAT with at least
quadrat of S0cm x S0cm. For gras-

8, & quadrat size of 25¢m x S0cm s
gequate to sample weeds at 30 DAT,
pontrary to grasses and sedges, the
poadleal weeds may be sampled at 90
T with two quadrats of 25cm x
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Table 3. Coefficients of variation of weed density (30 DAT) using log (x+1)

transformation for different quadrat sizes and frequencies.

Quadrat Coefficient of variation (%)
Size (cm)} No/Plot Total Sedge Grass  Broadleaf Total Weed
Weight
25x 25 1 11.12 89.68 24.15 91.89 40.48
2 17.78 105.10 39.18 96.40 31.63
3 17.25 130.51 46.47 79.89 31.02
4 18.85 125.51 48.65 74.77 28.44
5 20.91 138.50 50.43 76.50 27.70
25x 50 1 4,12 66.34 21.26 39.78 19.54
2 11.41 89.00 30,09 57.68 20.02
3 10.78 93.44 31.90 54.18 20.41
4 11.66 95.91 37.45 51.95 18.95
5 11.97 104.26 35.41 S51.85 19.19
25x 75 1 4.75 52.12 23499 43.52 8.11
2 6.81 66.25 30.51 35.17 13.88
3 810 53.98 31.97 39.18 14.35
4 7.58 54.80 36.98 36.55 13.48
5 8.71 63.92 34.79 36.62 12.92
25 x 100 1 5.86 36.17 24.41 40.93 8.30
2 7.15 40.17 27.52 34.57 13.81
3 8.35 39.22 29.45 39.37 13.04
4 7.82 3876 31.79 36.05 12.01
5 8.72 41.09 30.43 33.65 12.09
50 x 50 1 6.57 42.29 11.13 33.11 9.86
2 9.52 58.66 21.47 49.78 16.48
3 8.76 64.27 257 50.70 14.66
4 9.16 64.45 32.83 46.87 13.17
5 9.66 68.38 31.22 44.76 13.95
50x75 1 6.70 37.96 11.71 40.46 8.64
2 6.91 49.86 17.29 34.62 12.65
3 7.40 45.24 22.12 40.04 10.94
4 6.72 48.45 30.20 35.61 9.68
5 7.72 54.05 29.01 32.69 10.74
50 x 100 1 6.77 34.97 13.90 35.00 7.60
2 7.83 36.31 18.30 3283 11.65
3 7.76 33.30 19.82 38.72 10.10
4 6.82 30.74 22.44 34.20 9.02
5 7.78 35.54 22.14 31.48 10.10
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