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INTRODUCTION

Doubt has recently been thrown upon the
necessity of hoeing and earthing-up in agrono-
mical practice as an adjuvant to the use of
chemical weed-killers in sunflower cultivation
(Covarelli and Tei, 1984 ; Pouzet and
Regnault,1982; Regnault et al, 1980).
This is in consequence of the ever-increasing
availability of weed-killers able to control al-
most all the weeds which infest this crop

(Baldoni, 1982; Covarelli et al, 1981 ; :

Covarelli et al,, 1982; Laureti et al,
1983).

In order to obtain useful information on the
various aspects of weed control, both chemical
and agronomic ones (Armstrong et al,
1976 ; Bonciarelli, 1971 ; Cantele and
Zanin, 1983; Catizone, 1979; To-
niolo, 1982), and evaluate the effective in-
fluence of hoeing and- earthing-up on sunflo-
wer yield, two comparative trials were run in
an area in Central Italy which is typical for
sunflower cultivation.

MATERIALS AND METHODS

The trials were carried out in 1982 and 1983
at the Centro Sperimentale of the Instituto di
Agronomia Generale e Coltivazioni Erbacee,
locality Torretta (San Piero, Pisa), on a silt
soil plain (Table 1).

- The fertilizers used were 100 kg/ha P,O; at
ploughing and 100 kg/ha N at sowing .

The hybrid Romsun 52 was employed in
1982 and Gloriasol in 1983 : in both cases plant
density was 4 plants/m2,

The experimental lay-out was the Latin
square in which the following combinations
were compared :

A) chemical weed-killer only ;

B) chemical weed-killer 4 hoeing once ;

C) chemical weed-killer 4+ hoeing twice ;

D) chemical weed-killer 4 hoeing once 4
earthing-up once ;

ON SUNFLOWER YIELD

Table 1
Physical and chemical characteristics of soil in trials

Resulis
Analyses
1982 1983
Sand (%) 42.8 44.3
Silt (Y ) 38.8 38.4
Clay (") 18.4 17.3
pH (of water) 7 7.64 7.82
Total lime s 9.23 7.96
Totdl nitrogen (") 1.15 1.22
Assimilable Phosphorus (ppm)
(Olsen’s method) 6.7 7.2
Exchangeable Potassium (ppm)
(inter. method) 127.8 144.8
Organic matter ()
(Lotti’s method) 1.56 1.74

E) chemical weed-killer -+ hoeing twice -
earthing-up once ;

F) untreated control.

Weed-killer was applied at pre-emergence
using a Metobromuron -+ Prometryn mixture
(500 + 1,000 g/ha) which has shown to be one
of the most effective solutions at all times for
the locality where the trials were run.

Hoeing and earthing-up were carried out-at
the dates reported in Table 2.

. Table 2
Times of planting, weed-killer application, hoeing
and earthing-up treatments

Agronomiecal practices 1982 1983

Planting 19 May |28 April
Weed-killer application

Metobromuron -+ Prometryn
(500 + 1 000 g/ha)

1st hoeing
2nd hoeing and/or earthing-up

21 May |29 April
14 June | 24 May
28 June | 8 June

The first hoeing was carried out when plant
development was at the 4 true-leaf stage and
the second at the 10 true-leaf stage, with eart-
ing-up-if the trials required it. Samples of soil
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were taken to a depth of 30 cm about one
month from the time of the final hoeing or
earthing-up, in order to determine the effect
of these procedures on soil water content.

The Braun-Blanquet quantity-dominance
method was used at physiological maturity to
estimate at sight the weeds present in the
plots.

The following biometric and yield measure-
ments were made during both years: plant
height, head diameter, dry weight of the epi-
gene parts at harvest, seed moisture at harvest,
weight of 100 1, weight of 1,000 seeds and
achene production.

METEOROLOGICAL OBSERVATIONS

Rainfall over the entire period of cultivation
in 1982 (Fig. 1) was 170.4 mm. Hardly any
rain fell for about 70 days (from the first ten
days in May to the last in July) during the
flowering stage and the beginning of achene
maturity. Temperature was generally above the
seasonal average.

Rainfall during the 1983 trials was above the
usual level (Fig. 2), being 266.4 mm, but most
of it fell after August 10th (124.9 mm). The
delay of this rainfall determined the develop-
ment of few weeds even after hoeing and
earthing-up had been completed.

Temperatures in both years were rather
high, in particular during July and the first
ten days of August.

RESULTS AND DISCUSSION

Weed control

The most prevalent weeds during the 1982
trials were Amaranthus retroflexus, Chenopo-
dium album, Equisetum arvense, Sinapis ar-

vensis and Echinocloa crus-galli (Table 3). The
weather, with its low rainfall and high ave-
rage mean temperatures affected the develop-
ment of weeds, which was rather low.

Control by chemical weed-killer was gene-
rally good over all weeds present, although
less satisfactory than when combined with one
or other methods.

The main weeds present in 1983 were Poly-
gonum convolvulus, Polygonum persicaria,
Chenopodium album, Echinocloa crus-galli, Cy-
nodon dactylon and Sinapis arvensis (Table 4).

The blend of herbicides used had a satisfac-
tory effect on weed control in spite of the
unusual weather, but it was not so efficient
against Cynodon dactylon, Polygonum convol-
vulus and Polygonum persicaria.

The plot which was hoed twice (C) and those
which were also earthed-up (D and E) gave
the best results.

Yields

No statistically significant differences were
observed in the characteristics of the yield bet-
ween the plots which had only chemical weed-
killing and the others which had been hoed
and earthed-up (Table 5). Only the dry weight
of the epigene portion at harvest in plot B
(Chemical weed-killer and hoeing once) was
found to be statistically higher than that of
plot A (chemical weed-killer only). The con-
trol plot produced plants with a statistically
lower head diameter, dry weight and yield of
achenes than any of the other plots.

The following year, when the weed popu-
lation was greater and of a type more dif-
ficult to control with the blend of weed-killer
used, plot C (chemical weed-killer - hoeing
twice), plot D (chemical weed-killer 4+ hoeing
once and earthing-up) and plot E (chemical
weed-killer + hoeing twice--earthing-up) gave

Table 3

Percentage coefficient of weed coverage in relation to the applied treatment (1982 trial)

Treatments
Weeds

Trial Trial Trial Trial Trial
A B C D E

Amaranthus retroflerus
Chenopodium album
Equisetum arvense
Sinapis arvensis
Echinocloa crus-galli
Phalaris caerulescens
Polygonum persicaria
Convolvulus arvensis
Polygonum convolvulus
Lolium perene

Rumex crispus
Anagallis arvensis

34 2.5 5 1.7
3.8 3.4 E 2.5
71 4.2 : 34
4.6 3.4 : 2.5
54 3.4 . 34
34 34 1.7
34 2.5 1.7
1.7 1 1

2.5 2.5 : 2.5
1.7 1 1

1 1 1

1 1 — —

TOTAL

388Db 28.0bd | 13.0de | 22.3 ce

Values not indexed by the same letter, including partials, differ by P=0.05 (Duncan test).

+ = Traces




Percentage coefficient of weed coverage in relation to the applied treatment (1983 trial)

‘Table 4

Treatments Trial Trial Trial Trial Trial Trial
Weeds A B [ ] D E F
Polygonum convolvulus 11.2 9.6 7.1 11.2 4.2 35.0
Polygonum persicaria 9'3 7.1 4.2 8.3 3.3 24.2
Chenopodium album 4.2 33 25 25 1.7 15.4
Echinocloa crus-galli 4.6 5.4 2.5 2.5 1.7 15.4
Cynodon dactylon ) 11.2 4.6 2.5 3.4 2.5 13.3
Sinapis arvensis 42 3.7 3.3 25 25 11.2
Amaranthus retroflexus 2.5 2.5 1.7 2.5 1.7 9.2
Solanum nigrum 4.6 1.7 1.7 1.7 1.7 7.5
Equisetum arvense 2.9 1 1.7 1.7 1 5.4
Borrago officinalis 1 1 + 3. T 3.3
Fumaria officinalis 1.7 + + 1 + 2.5
Veronica spp. 1 + -+ + + v 1T
TOTAL 58.0b 41.2bc"| 296cd 38.8 ed 226d | 1442a
Values not indexed by the same letter differ by P=0.05 (Duncan test). 4
+ = Traces
Table 5
" Biological characteristics and yield (1982 trial)
Trc:::;fg‘g{f:::d TRtal Tga] Tréal Trﬁa] T%al Tl;[at dans
Plant height (em) i _144.3 a 1416a | 1401 a 142.0 a 1434 a 146.8 a 1434~
Head diameter (cm) . 205 a 21.2a 2l.1a 20.2ab| 206a 194b 20.5
Plant dry weight at harvest (epigene part) (g) | 189.3b | 198.2a | 1953 ab| 196.3ab| 1924ab| 175.0¢ |' 1911
Achene moisture at harvest (/) : 84a 8.7a 8.3a 87a 85a | . 87a 85
Weight of 100 litres (kg/hl) 38.7a 37.8a 382a 38.3 a 385 a 382a 36.2
Weight of 1,000 achenes (g) 748a 55.5a 55.7a 95.9a 54.Ta 544 a 55.2
Achene production at 0% humidity (qg/ha) 26.4 a 27.6 a 278 a 26.1 a 26.6 a 23.0b 26.2
Values not indexed by the same letter differ by P=0,05 (Duncan test).
G b Table 6
Biological characteristics and vield (1983 trial) '
Trea‘mmce“;s:“d 'rial Tgal Tréal Tl]":i)al T‘rEl:al 'I‘r;al v
Characters : ;
Plant height. (em) 143.1a- | 141.7a 135.1a | 1374a |1414a 145.1 a 140.6
Head diameter (cm) 22.0a 218a 225a 221a™ 223a 208a 21.9
Plant dry weight at harvest (epigence part) (g)| 207.0ab| 203.0ab| 212.3ab/| 210.0 ab 216.0 a 198.0b 207.7
Achene moisture at harvest (%) 8.6a 88a 87a 8.6a 89a 85a 8.7
Weight of 100 litres (kg/hl) 63.2a 63.3 a 63.5a 629 a 63.7Ta " 6l5a 63.0
Weight of 1,000 achenes (g) 43.0 a 427 a 433 a 425a 432 a 413 a 427
Achene production at 0%, humidity (g/ha) 3l3c 318bc| 331a 32.1 abe| 32.6ab 27.2d 31.3

Values not indexed by the same letter differ by P=0.05 (Duncan test).

the best yields (Table 6). The plot with one
hoeing and chemical weed-killer showed no
significant differences in yield.

No influence on either the yield characte-
ristics (weight of 1.000 achenes and 100 1 wei-
ght of chemical) or the morphological charac-
teristics (plant height, head diameter and dry
weight of the epigene part at harvest) was
seen that could be attributed to the effect of
hoeing and earthing-up added to chemical

70

weed-killers. No particular effect on water
balance was found from hoeing : there was no
appreciable difference since the soil moisture
percentage in the plots which were hoed
showed no significant variation in 1982 (mean
content 16.5%) or 1983 (mean content 18.7%).
It must not however be overlooked that a
water-bearing layer in the area of the trials
is present even during the summer.




CONCLUSIONS

The results obtained lead us to following
conclusions :

— weed control by the blend of Metobro-
muron (500 g/ha) and Prometryn (1,000 g/ha)
was unsatisfactory against Polygonum convol-
vulus, Polygonum persicaria and Cynodon
dactylon in the second year of trials ;

— hoeing, whether accompanied by earth-
ing-up or not, gave a certain increase in yield,
but only after the unusual weather of 1983.
Yield was 33.1 g/ha in plots with two hoeings
and chemical weed-killer and .31.3 g/ha in
plots with only chemical weed-killer ;

— no variations were found in soil moisture
content among the plots ;

— the usefulness of hoeing and earthing-up
depended on the efficiency of the chemical
weed-killer. When their effect was satisfactory
yield was not very different from that obtai-
ned by adding hoeing and/or earthing-up.

REFERENCES

Armstrong D. L, Leasure J. K. and Cor-
bin M. R., 1976, Economic comparison of me-
chanical and chemical weed control, Weed Sci.,
369—371.

Baldoni G. 1982, Girasole diserbo: epoca e pro-
dotti, Terra e Vita, 50, 67!69.

Bonciarelli F, 1971, Riflessi agronomici del di-
serbo chimico, Ist. Teen. e Propag. Agr.
Cantele A. and Zanin G., 1983, Diserbanti ed
energia : considerazioni sul loro impiego in agri-

cultura, Riv. di Agron., 1.
Catizone P, 1979, Ecologia delle malerbe, tecnica
agronomica e diserbo, Riv. di Agron., 3.
Covarelli G, Catizone P, Laureti D. and
Vannozzi G. P. 1981, Research on weed
control, 4th Consultation of the European Co-
operative Network on Sunflower, Pisa.

Covarelli G, Gigliotti and Tei F. 1982, II
diserbo del girasole, L'Inform. Agr., 12.

Covarelli G. and Tei F. 1984, Influenza della
rincalzatura in aggiunta al diserbo chimico sulla
produzione del girasole, L'Inform. Agr., 21.

Laureti D, Alessandrini L, Maurizi W.
and Pieri S. 1983, Prodotti ed epoche di
impiego di erbicidi nel girasole, L'Inform, Agr.,
20.

Pouzet A. and Regmault Y., 1982, Précisions sur
I'intérét du binage comme complément du dés-
herbage, Inform. Techn. Cetiom, 79.

Regmault Y. and Ariaure G. 1980, Le binage,
complément du désherbage, IX Conferencia In-
ternational del Girasol, Torremolinos, Spain,
T. IL

Toniolo L., 1982, Interventi agronomici e lotta alle
malerbe, Riv. di Agron., 4.

INFLUENCE DU BINAGE
ET DU RECOUVREMENT DE TERRE ASSOCIES
AUX HERBICIDES SUR LE RENDEMENT
DE TOURNESOL

Résumé

Des expériences ont été effectuées en 1982 et 1983
a la ferme expérimentale de I'Institut d’Agronomie
de 1'Université de Pise, afin de tester l'influence du
binage et du recouvrement de terre, en tant que
travaux supplémentaires dans la lutte chimique contre
les mauvaises herbes du tournesol.

Les résultats ont montré que le mélange au Meto-
bromuron 4+ Prometrin a généralement donné de bons
résullats, cependant sans étre différents d'une facon
significative des résultats obtenus lors du traitement
combiné avec le recouvrement de terre. Quant a
'humidité du sol, ces travaux n'ont pas mené a la
croissance de celle-ci. De cette facon, quand les her-
bicides ont manifesté une bonne efficacité horizon-
tale, les travaux d'entretien, associés a la lutte chi-
mique contre les adventices, n'ont pas contribué a
une importante augmentation du rendement.

INFLUENCIA DE LA BINA Y DEL CUBRIMIENTO
CON TIERRA EN ASOCIACION
CON LAS HERBICIDAS SOBRE
LA PRODUCCION DE GIRASOL

Resumen

Los experimentos fueron ejecutados en los anos
1982—1983 en la finca experimental del Instituto de
Agronomia de la Universidad de Pisa, para testar la
influencia de la bina y del cubrimiento con tierra
como trabajos complementarios en combatir las malas
hierbas del girasol por via quimica.

Los resultados mostraron que la mezcla Metobro-
muron + Prometrin ha dado generalmente buenos
resultados, sin embargo sin que difiriesen sustancial-
mente de los resultados obtenidos al combinar el tra-
tamiento con el cubrimiento con tierra. En lo que se
refiere a la humidez del suelo, los respectivos traba-
jos agronimicos no conducieron al aumento de ésta.
De este modo cuando las herbicidas tuvieron una
buena eficacia horizontal, los trabajos de manteni-
miento combinados con el combate quimico de la
malas hierbas no contribuyeron al aumento signifi-
cativo de la produccidn.






