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Summary

Field experiments were conducted to examine the allelopathic activity of
residues of mature and immature sunflower (Helianthus annuus L.) on the
emergence and growth of cotton (Gossvpium hirsutum L.) and associated weeds.
Surface incorporation of mature sunflower at 32,000 kg /ha (fresh wt) provided
86% reduction in total weed number. Weed species showing susceptibility to
mature sunflower included prickly sida (Sida spinosa L.), crabgrass (Digitaria
sanquinalis L.), and tumble pigweed (Amaranthus albus L.). Cotton lint yield
in non - weeded plots was higher with levels of mature residues of 16,000 and
32,000 kg/ha than the 0 kg /ha level. Immature sunflower residues provided lower
weed numbers when combined with fluometuron preemergence than when used alone.
Prickly sida, entireleaf morningglory (Ipomoea hederacea var. integriuscula
Gray) and velvetleaf (Abutilon theophrasti Medicus) showed susceptibility to
residues of immature sunflower. Cotton lint yield was higher at the 16,000
kg /ha residue level than at 0, 4,000, and 8,000 kg /ha levels of immature
sunflower.

Introduction
Allelopathy has been suggested as a strategy for weed management in cropping
systems (1, 2, 5). At present considerable evidence indicates that weeds can
be suppressed successfully with cover crops (5, 8), plant residues (1, 3),
leachates and extracts from plant tissues and soils (3, 7). The allelopathic
effects of wild sunflower were demonstrated by Wilson and Rice (9). Laboratory,
greenhouse and field studies demonstrated that weed seed germination response
varies with sunflower cultivar, the source of the extract, extract
concentration, and the weed species tested (4). Leachates of dried sunflower .

leaf and stem tissues inhibited broadleaf weed seedling growth but had no effect
on germination and growth of grass weeds (4).
Leather (3) reported that weed biomass was reduced equally in plots planted
with sunflower, whether or not the herbicide EPIC (S -ethyl dipropyl
carbamothiate) was applied in each of 4 years. Since there is ample evidence
demonstrating sunflower as a potential allelopathic crop, its use in a cropping
sequence may enhance the inhibition of emergence and growth of some important
weeds. The objective of this study was to examine the allelopathic activity
of fresh residues from sunflower on the emergence and growth of cotton and
associated weeds under field conditions.

Materials and Methods
Field experiments using residues of mature and immature sunflower (cv.
Peredovik) were conducted at the Main Agricultural Experiment Station at
Fayetteville, AR from 1989 to 1991. For the mature residues, sunflower was
planted May 15, 1989 and June 1, 1990 and allowed to grow until maturity when
residue levels from 0 to 32,000 kg /ha (fresh weight basis) were spread on plots
after seed heads were harvested. Plots were left undisturbed until early May
1990 and 1991, respectively, when the soil was shallow disked and seedbeds
were prepared for cotton plantings. Treatments were applied in a split -
splitplot arrangement with 4 residue levels as main plots (4 rows, 6 m long),
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2 incorporation methods (disking and surface as subplots, 2 rows, 6 in long),
2 weed control treatments (non weeded and handweeded ,2 rows, 3 in long) as
sub - subplots. Check plots were open plots in which sunflower was not allowed
to grow during the entire season, but were handweeded periodically to avoid
weed growth and seed production as in sunflower plots. The cotton variety
'Stoneville 453 was planted early May in both years. Sethoxydim at 0.34 kg/
ha plus 1% crop oil concentrate was sprayed over -the -top 3 weeks after grass
weed emergence.

For the immature residues, sunflower was planted late March and allowed
to grow on plots for approximately 45 days when the fresh plant material was
spread on plots at levels ranging from 0 to 32,000 kg /ha. The split plot design
was arranged in a randomized complete block with 4 replications for the residue
levels and 3 weed control treatments. The 5 residue levels (0, 4,000, 8,000,
16,000 and 32,000 kg /ha) were used as the main plots and consisted of 2 beds,
each bed being 1 in wide and 9 m long. Main plots were divided into subplots
and consisted of non - weeded, handweeded and fluometuron (0.9 kg /ha)
preemergence treatment. Cotton was planted within a 3 -day period after the
incorporation of sunflower.

Weed densities were estimated in subplots by recording emergence by
species in a 0.5- by 3 -m strip at 3 and 6 weeks after cotton planting. Lint
yield was estimated from 300 -g subsamples of seedcotton collected from 2.8
m of row in each subplot around mid -September to mid - October in both years.
Data were subjected to the proper analysis of variance using the general linear
models procedures of SAS (6).

Results and Discussion
Total weed number was significantly lower using mature sunflower residue levels
of 8,000, 16,000 and 32,000 kg /ha compared to the 0 kg /ha level, irrespective
of the incorporation methods (Table 1) . Total weed number at the 0 kg /ha level
was higher using surface incorporation than disking. Surface incorporation
of 8,000, 16,000, and 32,000 kg /ha of mature sunflower reduced weed density
by 83 %, 81% and 86 %, respectively. Weed species that showed susceptibility
to mature sunflower (data not shown) included prickly sida, crabgrass, and
tumble pigweed.

Cotton lint yields did not differ among incorporation methods, but were
significantly higher in the handweeded than in non weeded plots (Table 1).
Among the non - weeded plots, lint yield was higher with mature sunflower residue
levels of 16,000 and 32,000 kg /ha compared to the 0 kg /ha level (Table 1).

Table 1. Effect of the residue levels of mature sunflower and two
incorporation methods on total weed number and effect of the residue levels
plus weed control on cotton lint yield.1

Residue Level
kg /ha

Incorporation Method' Lint Yield'
Disking Surface Hand - weeded Non weeded

weeds /3m kg /ha

0 121 b 257 a 980 a 262 d
8,000 34 c 45 c 817 b 359 cd
16,000 60 c 48 c 867 ab 423 c
32,000 48 c 36 c 924 ab 403 c

1 Values for individual interaction followed by the same letter are not
significantly different at P < 0.05.
2 Residue levels by incorporation method interaction
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3 Residue levels by weed control treatment interaction

Residues of immature sunflower plus fluometuron provided a lower total.
weed number than sunflower residues alone (non - weeded) (Table 2). Among the
non - weeded plots total weed number was reduced by increasing residue levels
of immature sunflower. Weed species controlled by immature sunflower (data
not shown) included prickly sida, entireleaf morningglory, and velvetleaf.
Cotton lint yield at the 16,000 kg /ha level was higher than the 0, 4,000 and
8,000 kg /ha levels over the two -year period. Lint yield with the 32,000 kg/
ha level was higher than the 4,000 kg /ha level (Table 2) . This indicated that.
early reduction in weed population with higher residue levels may provide for
a lower weed interference and higher cotton yield. Our results demonstrate
the potential of allelopathic sunflower as an aid for weed management in cotton
production. Its role seems to be the early reduction of emergence of several
weed species, especially broadleaves.

Table 2. Effect of residue levels of immature sunflower and weed control
treatments on total weed number and main effect of the residue levels on
cotton lint yield.

Residue Level
kg /ha

0

4,000
8,000
16,000
32,000

Weed Control Treatment'
Non - weeded. Fluometuron Handweeded

weeds /3m

Lint Yield'
kg /ha

77 a 10 cd 0 d 414 bc
76 a 25 c 0 d 377 c
46 b 14 cd 0 d 419 bc
51 b 16 cd 0 d 523 a
50 b 10 cd 0 d 510 ab

' Values for the residue level by weed control treatment interaction followed
by the same letter are not significantly different at P< 0.05.
2 Values followed by the same letter are not significantly different at P <
0.05.
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