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Ahstract

The results regard & three year trial almed at evaluating
pelactivity and efficacy of various herbicidal mixtures and their
influence on the productive response of the crop.

The results obtained demonstrated the effectiveness of pre-
emergence, chemical weed contrel £or the sunflower. The
metobromurontprometrine mixture proved particularly valid for its
high selectivity, its herbicidal efficacy and thae good productive
response of the c¢rop. Plants treated with metobromuron, on its
own or mixed with other active Ingredients, also provided
promising results.

Introduction

In sunflower cultivation chemical weed control is an essential
cultivation technique. Indeed it is the only method capable of
eliminating competing weeds at the earliest stages of crop-
development.

To date the extensive research carried out has enabled
‘identification of a geries of highly selective and effective
active ingredients, and implementation of raticnal weed control
techniques. Nonetheless, the availability of new active
ingredients and different formulatlons of those known provided
the basis for the experiments described herein. The results,
which have partly been published (Tel et al., 1%91), are reported
in this paper.

Materials and Method

The three year trial was carried out between 1986/89 on the
"Sparacia” experimental farm (AG).

Thae principle information on cultivation and experiment
techniques, and the soll characteristics, are reported in tab.l.
The herbicides {(table 2} were distributed with an F320-type
portable pump, utilizing 400 1l/ha of solution.

Irrigation was carried out: the first two days before thinning
out, the second on bud differentiation, the third on flowering
and the fourth on achene formation.

Thinning out was carried out at the first hoeing; the number,
height and dry welght of the uprooted seedlings was measured,
Following flowering the heads were protected with gauze bags in
order to protect against passerines.

Visual inspection of the crop for phytotoxic symptoms was made
20, 40 and 60 days aftor emergence for pre-emergence herbicidal
treatment, and 14, 21 and 28 days after emergence for post-
emergence treatment; according te the EWRS method.

Approximately one month after the foreseen harvesting date the
plot floral condition was evaluated by visual inspection
according to the phytosociclogic method of abundance-dominance
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as established by Braun-Blanguet. .

The data obtained over the three years were submitted to variance
analysis and the differences between the significant means were
calculated by Duncan's test.

The data regarding hoth weed covering (obtained by indexing the
total plot covering compared to the unweeded control) and
herbicidal efficacy, before statistical calculations, was
transformed into -‘angular values; the thus obtained means were
inversely transformed into percentage values and are reported in
the table. .
The thermopluviometric trend over the trial period is illustrated
in figure 1. - .

Results .

Weed presence (tab.6), was considerable in the first year
(165.1%) and the third year (136.0%), whereas in the second year
of the trial it was significantly lower (94.0%). The most common
species present iIin the unweeded controls were: Convolvulus
arvensis {72.5%) and Picris echicides (47.5%) in the first year;
Cirsium spp. (15.5%), Chenopodium album (15.0%) and Polygonum
aviculare (15.0%) in the second; Convolvulus axvensis (37.5%),
Chenopodium album (17.5%) and Sinapis arvensis (17.5%) in the
third. .
Convolvulus arvensis and Polygonum aviculare were to some extent
resistant to some of the herbicides tested. The other weeds were
almost totally controlled by the pre-emergence °~ treatment
herbicides. The post-emergence herbicides were effective on the
graminaceae, and Iimazametabenz alse controlled cruciferae,
whereas 1t was not active against Hordeum vulgare.

The most herbicidal efficacy {tab. 5), apart from in the
treatment at hoeing, was metobromuron+prometrine in the first
year (99.2%), fluorcloridone was second {98.0%) and
ethofumesate+metobromuron third (99.5%). ’
The selectivity of the herbicidés (tab. 4) was good on the whole.
All chemical treatments resulted in phytotoxicity to some extent
which, however, was temporary, progressively diminishing from the
first inspection until it completely disappeared by the third.
The only exception to this was pre-emergence, oxyfluorfen treated
plots and post-emergence, imazametabenz treated plots, which
still presented visible signs of phytotoxicity at the last
inspection. . :

With regards to examinations made at thinning cut (tab. 3), in
the three vyears of the trial the use of oxyfluorfen,
ethofumesate+metobroruron and ethofumesate+linuron brought about
a significant reduction in number, height and dry weight of the
uprooted seedlings. The  effects of linuron+monolinuron were-
identical with regards to number in the three years, and height
and dry weight in the first.

As concerns the stem  and head diameter (tab. 7), 4in all
treatments, though with statistically significant differences,
there were increases compared to the values obtained with the
unweeded control.

Over the three years the highest achene production (tab. 7), was
obsexrved with the metobromuron+prometrina treatment (3.8 t/ha
three year mean) and in the twice-hoed (3.6 t/ha). .
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Table 1 - M da and exp 1 trial information

Yoar 1986 1987 1938
Location parscia paracin ¥ 2
Previous arop . durum wheat dunuh wheat durum wheat
Experimental design randomized block with % replications
Plot area . 22,0 »? 25,0 w2 24,0 w2
Fartilization 100 kg/ha B0 100 Xg/he R
Varisty adepted " Gloriasol . Glori&aol Gloriazel
Seod quantity 4 times as big as § plants/md
Bowling date 22 April 27 April 24 Apri)
Thinning out 5 June 20 June 17 June
Fre-spargence troatment date 24 April 30 April 28 April
Post-spzargence treatmont dato 20 May 7 Juna 3 June

Roaings 4=6 legves and B-10 leaves
Izrigaticn 4 interventicos
Watering guantity 500 m%/ha 500 ®ha 500 a'/ha
Harvasting date 10 Sept. 15 Bept. 13 Bapt.
HOTL, CHARACIERIGTICH

Clsy % 29,0 42,0 46,0
8lixe ¥ ) 21,0 22,0 21,0
8and % 50,0 36,0 31,0
organic matter (Lotti) % 1,2 ik 1,2

B2 {in H,0) 8,2 8,3 8,3
Total nitrogen (Kjeldahl) %. 11 1,1 1,2
P,0gubsor. (Olen) ppm 20,8 37,8 28,2
X0 tranw, {M.Int.) ppo 6,2 368,1 m,e
Total Catoy {De Astis} & 0,3 6,8 7.5
Aative CaCay "{Drolnsau) % 41 2,9 3,2
Tab.2 - Treatmants compared
Lade Treatnents c.f. rates Application

1 o Xg/ha tice

A Alachlor A5%+Linuron 10% 4,0+1,0 Pra-e3eIg.
B Matcbromuron 50% 2,5 LI

] 5044, 50% 1,0¢2,0 LA

D Oxadiazom 25NeMatclachler 68,5% © ' 2,041,5 w oom

F  Linurch 21,7%+Monolinuren 23,7% 1,041,0 " "

¥ Pandimethalin 31,7HiMstobremuron 508 3,541,3 " "

G Pandimethalin 28w 108 T e »oon

E  Oxyfiuorfen 24,3% 1,0 LI

t 71,18 E15Y 5,0¢1,8 L

L ¥thofumesate 71,1%Dhinugon 50% 5,0¢1,0 " "

#  Hatabenzthiazuron ¥0%+Pexdimetialin 331,78  2,732,0

N Finoroloridone 25% 25 - " om

[} 10r 850% 1,5¢1,5 woow

P Izazametabenz 20% . 1,5 POSL-SINIY .
¢ Fluazifop-buthyl 26% 1,5 " "

R Twice-hood " ee= 4-6F 8-10 loaves
8 Ona-homl — 4-5 leaves
T Unweadsd contxol -— o um—
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Tahla 3 ~ At thinning cut observations |

Tiants ®lant hadgnt Plant Dry weight
(o/m3) {cm) {9)

Treats 1986 1987 1368 1988 1987 1988 1586 1967 1988
Fy 9,1ds 10,3me 9,2ab 19,048 14,8ds l4Gef 30ex 2,32d 18M
B s,0e 11,2a %3ah 24,iab 16,1bd 1%,8bs AT  LEsd 2,2bc
[ w2k W6ab 9,8a 23,8 e¢ 15,7 ac 15,8 ab 3,6ad 2,880 2,3 a0
o 7,9 Lg 8,7tk 0,7 ba 19,5 fg 12,6 of 12,7 hi 2,9ce -L,9ecd 1,79gh
E 7,9 fg B,59f B,0cd 16,9 % 15,3 ac 15,2 cf 2,4 £ 262 2,5a2b
14 $,7cd 1,15 9,5ap 21,6 a 17,6 ab 17,3 a Jlct 2,888 L,6a
] 0,00 ,2dg 9,3 ad 2,0 16,8 es 16,6 ab J3ocea 2,5 2,68
B 8,21y ToN-154 18,24 13,2f 12,9¢gn  2,7ef 1,64 1B8eh
T . 8,3 E 67Tkl 6&6e 18,6 hi 14,2 ef 13,4 ¢h 2,9ce 232 1,7gh
o 7.5 ¢ 651 7,74 7,9 12,8 £ 71 2,8de 1,84 1,6k
M .59 2,183 8,85ha 19,1¢h 17,6 ab 16,2 ad 2,9ca 2,9a 2,3 be
).} 9,7 cd 7,64k 7,54 22,94 14,2 af 14,1 fg 3,3k 2,38 1,04y
Q 7.9 tg 9,7 he 08,02 19,21] 15,89 cd 15,2 ze 2,8de 2,58z 2ot
P 10,7 ab 7,88 7.2de 23,4 cd 16,1 bd 14,9 df ,5ap 2,42 1,9dn
Q 10,2 a 3,6 ¢f > 0,6 ba 200 ¢ 17,8 a 16,9 ab A Deca I,7ah 2,48z
R 10,0 ad 5,5 af B,8ba 26,2 ab 16,6 ac 15,9 bd 3,5ab 2,6ab 2,1lca
8 .10,1 ab 10,0 be 9,2 ab 22,5 b4 16,9 ac 15,1 ct 3,6ab 2,1bd 2,2
T 10,3 ac 9,5¢f 8,0 bo 24,2 a 17,0 ac 16,0 ad 3,5ab 2,4ed 1,8 fh

Table 1 - Visible fitotexieity in tha erop (EFWRS) Table § - Barblcidal efficacy (EWRS)
20/14 gy 40721 gg £0/20 gg Weed g deidal efficacy
) L)) |

Treat. 55 87 88 8 87 83 85 87 69 Troat. 13286 1987 1999 1es 1387 1988
A 3 3 3 3 2 2 2 1 1 A 4,9 % 8,28 24,3c e%,1f 9L,2¢g T5,7h
B 3 3 3 2 3 2 2 1 1 B 3,6m 6Bgh 3,91 954d 93,2ey 96,10
] 3 3 2 k] 3 4 T 2 1 ] MR- .8t 39h 5%,2h 52,21 951¢
D 3 2z 2 3 2 2 2 1 2 o 47%1 &6k 7,99 95,3ef 95,4cd 92,14
E 4 3 3 a 2 1 2 1 1 E 8,7h 954 1,2 a 91,31 90,1h 8681
P - I | 3 2 2 2 1 i 1 ¥ 2,5n 521k 4,0h 87,5¢ 94,Bce 96,0a
[+ 3 + 3 2 3 2 1 1 i G B,0 & 5,74 20,54 52,0k 94,34 77,8 ¢
B 4 4 4 3 3 3 2 2 2 H 49,44 104d 13,1 e 51,6m B9,6Ig 8591
4 3 3 3 k] 3 2 1 2 1 I 7.6 1 62h 051 92,4 h 93),84f 99,5b
L + 31 3 3 2 2 2 1 1 L W/lg 5TL 42h M3 SA3 4T ShBo
H 3 3 3 3 % 14 2 1 1 M 5,9 7,3fg 11,2f S4,11 92,78y 08,8 e
3 1 2 a 1 3 1 1 1 x LA 4 0m 1,5 f 50,6k 98,8b sa,5e
o a 2 2 3 i 1 1 1 1 Q "4 1 361 13,3 95,68 9540 BG7 L
)4 2 4 L3 1 3 K] i 2 2 P T3e 1535e¢ W2ca 26,7n 83,8+ I5,8h
Q 3 2 K3 2 1 1 1 1 1 Q 28,6 651b 57,7h 18,4 o 34,9 ] 42,3 &
R 1 1 1 1 x 1 3 1 1 R °.7 0 0,01 73 1 59,38 100,08 99.9a
8 101 1 104 4 2 1 0z s 6,0 3 00n. 3,6h 94,09 200,0a 9532c
T 1 1 1 1 1 1 1 i 1 T AW,0a 100,02 100,0 & 0.0 p 0k 0,03

Heans within the saze coltmm not having in conmon cne lattex oF ana of tha lot%er botween the axtrones of the pair are -
sigaificantly different for P=g,05.
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Satisfactory values were obtained for the once-hoed,
pendimethalinimetobromuron and metobromuron treatments, which
were all statistically identical. Over the three years the lowest
vields, which were nonetheless statistically higher than the
unweeded controls, were obtalned utilizing ethofumesate and
fluazifop-buthyl, both applied at post-emergence. The same trend
was observed for dry weight production of the aerial part of the
plant.

Conclusion . ; .
An analyeils of the results of the three vear trial would seem to
confirm validity of chemical weed control of the sunflower in
pre-emergence, whereas applications in post-emergence were only
affective on gramineae.

Herbicidal efficacy of the products applied in pre-emergence was
excellent or good, with the exception of certaln herbicides which
gave poor regults on Polygonum aviculare and Convelvulus
arvensis. .

The results obtained by metobromuron+prometrine and
pendimethalintmetobromuron were highly interesting, both applied
in pre-emergence. These provided excellent or good weed control,
excellent crop selectivity and highest seed production which was
statistically equalled only by the twice-~hoed plots.

In any case the yield increases compared to the unweeded control
ranged between +1,86 and +1,34 t/ha for pre-emergence treated
crops, and the mean value for post-emergence treated crops was
about +1.1 t/ha.
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