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EFFICACY OF SORGAAB FOR WEED CONTROL IN WHEAT GROWN
AT DIFFERENT FERTILITY LEVELS

Z. A. Cheema, A. Khaliq and K. Al{'
ABSTRACT

Sorguuh (sorghum water extract) was investigated for its effectiveness as d
natural herbicide in whear at different fertilizer fevels during 1999-2000, at
Agronomic Research Area, University of Agriculture, Faisalabud. Mature
and chaffed sorghum was soaked in tap HxQ in the 1:10 ratio, for 24 howrs.,
at room temperature and then filtered to collect sorgauh (sorghum water
cxtract) that was sprayed on the crop at 20, 40 and 6f) davs after sowing.
Ea(’h spray with different fertifizer J’mds as zero, low (84-57-62 N-P-K kg a"rr.-
"), medium (114-84-62 N-P-K kg ha “and high (143-114-94 N-P-K kg ha'!
dose of fertilizer. While, control plots received no sorguab spray with no
fertitizer. Sorguab spray reduced total weed density by 45 % and frosh arnd
dry weight up 1o 48 and 50 %, respectively. It reduced biomasy of individual
weed species as Rumex dentatus 30 %, Phalaris minor 33 %, Chenopodinm
album 38 74 and Avena fatwa by 46 % Two ‘Sorguah foliar spravs with
medinm dose of fertilizer (114-84-62 N-P-K kg ha " increased wheat grain
vield by {7 .
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INTRODUCTION

Weed infostation is a serious problem in wheat crop. Uncontrolled weeds can reduce wheat
yicld by 25 to 30 % in Pakistan (Nayyar et «f, 1994) or even higher depending upon weed
infestation (Anonymous, 1997). Now-a-days weeds arc generally controlled by chemical
methods that are costly and hazardous for health and cause environmental pollution problem.
Due to awareness developed in farming community about the risks involved i herbicide
usage, new methods of weed control are being evaluated which are safer and harmiess for
health and environment,

Use of sorgaab (sorghum water extract) for weed suppression and increase i crop yield has
been reported in field studies by Khaliq er wf., (1999 and Cheema and Khalig (2000}
lowever. the [requency of spray and optimum fertility level has to be determined o its
cffectiveness. The concept of using allelochemical crop extracts lor controlling weeds was
first wiven by Putnam and Duke (1974). They found that sorghum residues reduced normal
weed population by 95 %4 About the frequency of spray different reports have been given as
Cheema et el (2000) and Kaliar (1989) reported that two sprays ol Sorgaab werce
ceonomical, while, Ahmad (1998) carlier stated that three Sorgaab sprays increased mavL
grain yield by 33 %. Ahmad (1994) evaluated fertilizer application ol 1 14-84-56 NPK kg ha'
with sorghum roots, as most ¢ffective for inhibiting weeds and to increase gram yield.,
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The objective of this study was to determine most cffective combination of Sorgaab foliar
spray and fertilizer dosc for effective weed control and optimum yield of wheat.

MATERIALS AND METHODS

Sorghum was harvested at maturity, sun dried, chopped {(about 2 ¢m pieces) and stored in a
shed. Chaffed material was soaked in tap H.O in the 1:10 ratio, for 24 hours. at room
temperature and then fiitered to collect sorgaab (sorghum water extract). The wheat var. Pb.
96 was planted in sccond week of December at 25 cm spaced rows with single row hand drill.
The net plot size was 5 x 1.75 m". Spray calibration was performed before spray. Three
sorgaab sprays were applied on standing crop at 20, 40 and 60 days afler sowing, by knap
sack hand sprayer, fitted with flat fan nozzle. Experiment was laid out in randomized
complete block design with factorial arrangement. The treatments were zero to three sorgagh
sprays with zero, low (84-57-62 N-P-K kg ha''), medium (114-84-62 N-P-K kg ha") and high
fertilizer (143-114-94 N-P-K kg ha™'). The wholc fertilizer was applied at sowing. Four
ierigations were applied 10 the crop.

Data on weced density, weed biomass (fresh and dry weight) were recorded twice i.e. 45 TAS
and 65 DAS, from randomly selected two quadrates (50 x 25 cm®) from each plot. Weeds
were also counted individually and their fresh weights were recorded by electronic balance.
For recording weed dry weight, weeds were dried in an oven at 70° C for 72 hours. Data on
wheat fertile tillers, spike length (cm), spikelets per spike, number of grains per spike and
1000-grain weight (g) were recorded. Fertile tillers wero counted from an area of one m? and
ten spikes were selected at random from each plot.for recording spike length, spikelets per
spike and number ol grains per spike. Grains were counted manually from each plot for
recording their 1000-grain weight. Straw and grain vield per plot were recorded in kilogram,
and then converted to tons ha™

Major weed flora of the experimental site comprised of Phalaris minor, Cheropodium album,
Rumex dentatus, Avena fatua, Coronopus didymus, Anagallis arvensis, Medicago denticulutu
and Fumaria indica. All weeds were collected for total weed density, tolal fresh and dry
weight. However individual weed dry weight was taken for the predominant weeds as
Phalaris minor, Chenopodium album, Rumex dentatus and Avena fatua.

The data so collected were analyzed statistically by using Fisher's analysis of variance
technigue and least signiticance difference test was employed to compare the differences
among treatment means (Steel and Torric, 1984).

RESULTS avD DISCUSSION
Weed density and Dry weight

Sorgaab foliar spray at 60 days after sowing significantly suppressed the total weed densily
(44.4 %). Individual weed density was also significantly reduced as Chenopodium album
(408 %), Rumex demtatus (34 %), Phalaris minor (54 %) and Avena futua (50 %) with
respect to control (Table-1). Two sorgaab sprays with medium dosc of fertilizer (114-84-62
N-P-K kg ha''y showed more allelopathic cffect and better suppressed weed density. These
results are in line with Ahmad er of., (1994) who reported better weed control with sorghum
residues and fertilizer application @ 114-84-56 N-P-K kg ha™'.
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Table-2 Ffiect of foliar sorgaab spray on weed dry weight (g per 50 x 25 m’)

Treatments Weeds® dry weight (g) 65 DAS
N-P-K Spray of sorgaab Chenopoditm Rumex Phalaris Avena Total
(Kg ha') {DAS) L album dentatus MIROFr farua
0-0-0 No sorgaab spray (control} 2.30a8" 0.40 abe 0.45 ab 0.12b 4.6la (=)
0-0-0 One sorgaab spray at (20) 1.80b 0.34 cde 0.38 bed 0.08¢ 3.67b(20.4)
0-0-0 Two sorgaab sprays atl (20+40) 1.50 ¢d 03Ce (.35 cde 0.06¢€ 2.78 ¢d (39.7)
0-0-0 Three sorgaab sprays at (20+40+60)  1.50 cd .30 de 0.38 bede 0.07 de 288 ¢ (37.5)
84-57-62 No sorgaab spray 228a 0.41 ab 0.42 abc ¢.10b 4.52a{1.93)
84-57-62 One sorgaab spray at (20) 1.50 ¢d 0.32 de 0.39 bed 0.08 cd 2.73 ¢d (40.8)
84-57-62 Two sorgaab sprays at (20+40) 1474 0.28¢ 0.34 de 0.06e 2,311 (49.9)
84-57-62 Three sorgaab sprays at (20+40+60) 1.48d 0.34 cde 0.33 de 0.08 ed 234 ef (49.2)
114-84-62 No sorgaab spray 2.38a 043 a 0.48 a 0.10b 3.90a{154)
114-84-62 Ome sorgaab spray at (20) 1.01¢ (.34 bed 0.37 cde 0.08 cd 2.73 ¢d (40.8)
114-84-62 Two sorgaab sprays at (20+40) 1.504d 0.31 de 0.30e 0.06e 2.30f (50.1)
114-84-62 Three sorgaab sprays at (20+40+60) 1.50 cd 0.33 de 0.37 cde 0.07 de 2.64 cde (42.7)
143-1144-84  No sorgaab spray 2.39a 0.44 a 0.47a 0.15a 4,552 (1.30)
143-114-84 One sorgaab spray at (20) 1.50 cd 0.34 cde 0.33 de 0.07 cde  2.61 cdef (43.4)
143-114-84 Two sorgaab sprays at (20+40) 1.43d 0.33cde 0.33d 0.07 de 2.56 def (44.4)
143-114-84 Three sorgaab sprays at (20+40+60) 146 d (.34 cde 0.37 cde 007 cde  2.48 def (46.2)
1.SD 0.18 0.03 0.07 0.01 0.31
* Means bearing different letters ina column differ significantly at 0.05 probability levels; “Figures in parenthests show the percent

decrease with respect to control.
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Total dry weight of weeds was significantly reduced by Sorgaab application at 60 duys after
sowing (Table-2). The suppression in weed dry weight was possibly due to allelochemical
action of sorgaab {sorghum water extract). Total weed dry weight reduction was found 31 to
50 %. The treatmemt combination F2S2 resulted in maximum weed suppression (50 %),
Individual weed dry weight was also significantly reduced by Sorgaab foliar application as
Chenopodium album showed (37.5 %), Rumex dentatus (31 %), Phalaris minor (33 %) and
Avena fatiea (50 %) reduction in dry weight at 65 days after sowing. Results are in hinc with
Cheerna (1998) who suggested the strong inhtbitory effects with allelopathic material.

Wheat yield and vield components

Two sorgaab foliar applications with medium dose of fertihizer (114-84-62 N-P-K kg ha)
increased wheat grain yield by 16.5 percent over control (Table-3). Two sorgaab sprays also
gave higher yield than one or three sprays at other fertilizer levels. More grain yield in
treatment combination F282 may be due to reduced weed growth, which tacilitated better
provision of nutrients to crop and morc assimilate allocation 1owards productive parts. The
surgaab (sorghum water extract) also enhanced number of fertile tillers, spike lets per spike,
Number of grains per spike and 1000 grain weight (Table 3). It was due to better translocation
of photosynthates towards productive parts (Salisbury and Ross. 1978), Cheema ef af.. (2000)
and Cheema of al.. (1999) also found similar resulis, and reported 14 %o higher grain yield by
the spray of sorgaab (sorghum water extract.)

The results of this study indicated that two sorgaab foliar applications with optimum fertlizer
level is effective for weed control. As it controlled weeds such as Chenopodinm aibim,
Phalaris minor, Rumex dentatus, Avena fatua, cic and increased wheat grain yicld up to 17 %,
s0 it can be recommended for natural weed inhibition in wheat crop. Further research on this
aspect may be continued to test the feasibility on other crops successtully.
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