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THE YIELDING AND BIOMETRICS OF BROAD BEAN DEPENDING ON THE
APPLIED BIOLOGICAL PROTECTION

Summary

The aim of the thesis was to asseses the impaalofical protection on the yields and biometrafsoroad bean, Windsor
White variety. A field research was conducted mytbars 2010-2012 in the Experimental Agriculttfalm in Prusy near

Krakéw. Double-factor experiments were conductethenrandom blocks system in three repetitions eBrg good wheat
complex soil. The following five combinations of thological protection of broad bean were compaiedxperiments.

Based on the conducted research, it was found ythats significantly diversified broad bean yieldsdabiometrics. In

2011, with the most advantageous weather conditiorsad bean yielded the best; it had the higheshlner of seeds in a
pod and, at the same time, the lowest number afusprin a plant. The most disadvantageous yeathése terms, was
2012 which was characteristic for the highest deficy of precipitation. The compared protection bamtions demon-

strate that adding Polyversum WP biological prefama to seeds before sowing and the applicatioBiotzos BR agent
on leaves twice or four times and Biosept 33 Sleauntributes to the significant increase in brdeghn yields. Whereas,
the coordinate sowing of broad bean with corianded fennel resulted in the drop in seeds yield&raeated yield struc-

ture parameters and biometric properties.
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PLONOWANIE | CECHY BIOMETRYCZNE BOBU W ZALE ZNOSCI
OD ZASTOSOWANEJ OCHRONY BIOLOGICZNEJ

Streszczenie

Celem pracy byla ocena wptywu biologicznej ochrohipmetrie bobu odmiany Windsor Biaty. Badaniagewe¢ prowadzone
w latach 2010-2012 w Rolniczym Gospodarstwigwiexdczalnym w Prusach k. Krakowa. déadczenie dwuczynnikowe pro-
wadzono w ukfadzie losowanych blokéw w trzech paemnéach na glebie kompleksu pszennego bardzo gimbvé déwiadcze-
niu poréwnywano 5 kombinacji biologicznej ochrompb. W oparciu o przeprowadzone badania stwierdzémdata istotnie
roznicowaty plonowanie i biometribobu. W 2011 roku o najkorzystniejszym przebiegogy, bdb istotnie lepiej plonowat, wy-
ksztatcit najweksz liczbe nasion w stgku i jednoczénie najmniejsz liczbe pedéw w rglinie. Najbardziej niekorzystny pod tym
wzgkdem okazat 8i2012 rok, ktéry odznaczyksiajwickszym niedoborem opadéw atmosferycznych. Z poréaygtv kombi-
nacji biologicznej ochrony stwierdzon®, zaprawianie nasion przed siewem preparatem hicdogm Polyversum WP oraz apli-
kowanie nalistnie dwukrotnie lub czterokrotsiiedka Bioczos BR i jeden raz Biosept 33 SL przyeinysic do istotnego wzrostu
plonowania bobu. Natomiast siew wspédhzy bobu z kolendrsiewrg i koprem wioskim powodowat istotny spadek plonu na
sion, pogorszyt parametry struktury plonu i ceamisétrycznych.

Stowa kluczowebdéb, plon, biologiczna ochrona, siew wspétzy

1. Introduction clude, e.g. micro-organisms or plant origin compsites-
sential oils, phenols, flavonoids and others). Afram the
Plant protection against pests is one of the maii- varied content of these biopreparations, their maisks
lems on ecological farms. There are few plant mtaga  consists, among others, in limitation of pestsgution of
agents used for plants in this type of farms. biodiversity and improvement of chemical, physieald
According to many authors [10, 19, 21], plant gitow biological properties of soil what contributes be increase
conditions and their yields may be improved throdlga in yield and improvement of its quality [17, 20].
use of various natural agents for plant protectgainst On ecological farms, mixed sowing or coordinate/so
diseases, pests and weeds. In ecological agrieytaven- ing, i.a. with herbs is also one of the methodprotecting
tive procedures are a basis for plant protectiahtary in-  plants against pests [2, 3, 6, 8, 9]. Accordingsamderski
clude: proper topography, correct crop rotatiopdygual- [14] and Stoyanowa [18], coriander is a herb wtdcle to
ity of sowing material, sowing rate, proper sowidge and the high content of essential oils demonstrateh bigpbil-
other agrotechnical procedures. These procedurg®-so ity in plant protection. According to Silva and Dimgues
times are not sufficient and it is necessary tarmbmpatho- [13], coriander essential oil has an anti-microbecfion.
genic factors or other pests additionally and diye@here  There are numerous researches on the significardteise
are numerous researches concerning the impact roé so of essential oils in plant protection (Gospodartlale [3],
biological preparations on the intensification déethses WojciechowiczZytko [22]). According to Sobkowicz [16]
and pests. According to Lipa and Prussl§i [10] and Sos- and Leszczfiska and Cacak-Pietrzak [9], mixed sowing
nowska and Fiedler [17], appropriate and well-pithpro-  contributes to the increase in the plant genetierdity in a
tection ought to be reflected in the plants yigdd=. Plant community and it involves a better use of habitattdrs
protection agents used in ecological agricultureyime  and production space. Furthermore, plants culti/ate
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mixed sowing yield better than those in pure sowisgd
they reduce the number of pests [2, 8, 9, 23].

Broad bean\(icia faba L. ssp. maior Harg.like horse
bean Vicia faba L. ssp. maior Beckbelong to the oldest
species of plants cultivated in the world [5]. Biobean
seeds are a rich source of protein, glucose, witathiand
pro-vitamin A. In literature there is little inforation about
this plant species; there are considerably mora afathorse
bean, which is similar to broad bean — they beltmghe
same botanic family [4, 5]. The available referentack
research on the impact of biological protection aodrdi-
nate broad bean cultivation on yield and biometrics

The aim of the thesis was to assess the impabtosef
logical protection on the yield and biometric clweaistics
of broad bean, Windsor White variety.

2. Material and methods

A field research was conducted in the years 20182

3. Results and discussion

Weather conditions in the years of research (Z001R)
affected the broad bean yields and biometrics. Aling to
Olszewska [12], leguminous plants, for their cormevel-
opment, need from 300 to 450 mm of precipitatiorthia
vegetation period. In own research, both the exaadsde-
ficiency in precipitation affected yields negative(Ta-
ble 1). Generally, in the research period, fromildorJuly,
2010 may be regarded as highly humid (582.30 mpreX
cipitation) with an average air temperature 14.8246d
2012 as a warmer year (15.53°C) and the driest 3299m
of precipitation). Compared to the multiannual périin
2010, May, June and July were characteristic faessive
humidity (Fig. 1). In the vegetation season undscus-
sion, especially May had the highest sum of préiijoin
(294.60 mm) and was the coolest (on average 12)60°C

In general, weather conditions in 2010 contributed
the significant increase in the number of pods #mel

at the Experimental Agricultural Farm in Prusy neadength of broad bean sprouts (Table 1). Wherea20il,

Krakow. Double-factor experiments were conductedhi
random blocks system in three repetitions on a genrgd
wheat complex soil. The first factor included rasbayears
(2010, 2011, 2012) and the second factor- protectieans
(control, 4 treatments of biological protectiontréatments
of biological protection, coordinate sowing: brolaean +
coriander, broad bean + fennel). Land cultivatiad &ertil-
ising was consistent with the ecological agricdtue-
qguirements and principles. Before sowing, biolograpa-

the annual precipitation from April to July was 30’ mm
and was closest to the optimal requirements fa& phant
species. However, April and July 2011 were charestie
for excessive humidity, in particular July, withcoeded
194.40 mm of precipitation (Fig. 1). In this mosinfid
month, the average air temperature was 175and it was
lower than in the multiannual period (18.19°C). The
weather conditions in 2011 contributed to the digant

increase in the seeds yield from £ and the number of

ration Polyversum WP was added to broad bean seedseds in a pod, and plants, at the same time, tbegaifi-

apart from the controlled object, in the amountl6fg/kg
seeds. The seeds were sown in the first decadeiof &
the depth of 6 cm in the spacing between rows 5@imethin
the row 10 cm. Coordinate plants (coriand€oriandrum
sativumL., fennel -Foeniculum vulgareMill.) were sown
in the amount of plants: 1/3 less than in pure sagwi

cantly fewer sprouts (2 sprouts) than in 2012 (&4b)!
Whereas, the broad bean vegetation season 2012haas
acteristic for humidity deficiency in May (22.80 mof
precipitation) and in July (68.70 mm of precipitad). In
May, precipitation was three times lower than ie thul-
tiannual period (for this month). In 2012 humidibcrease

Broad bean in the vegetation period was protectedas recorded in June (143.10 mm of precipitatiom)the
against weeds by mechanical means. Diseases at&l pggeriod of own research, the highest humidity deficy

were reduced by various biological protection cambi
tions. The following combinations of the biologiqaiotec-
tion of broad bean were compared in experiments:

1. control (without seed treatment and on-leaf prodedt

was in 2012 which significantly reduced broad bsaad

yield from nf, shortened the sprouts and, at the same time,

the plants formed a significantly higher numberspfouts
(4 sprouts). Similarly, Podday [13] demonstrated that the

2. seed treatment with Polyversum WP + 2 x Bioczos BReduction in horse bean seed yields as a resulthef

+ 1 x Biosept 33 SL,

drought may range from 20.1 to 72.7%.

3. seed treatment with Polyversum WP + 4 x Bioczos BR As part of own research, in complete seeds mattwibad

+ 1 x Biosept 33 SL,

bean seeds yield depended on the broad bean joroteambi-

4. seed treatment with Polyversum WP, coordinate sownation (Table 2). In K2 object, where seeds weratdd before

ing of broad bean with coriander,

sowing with biological preparation Polyversum WP &ioc-

5. seed treatment with Polyversum WP, coordinate sowzos BR was applied on leaves twice, Biosept 33 8& added

ing of broad bean with fennel.

once, there was the highest seeds yield. A sirilaad bean

Biosept 33 SL in the dosage 2 I/ha was applied omields level was recorded in K3 combination (seedtinent
leaves to reduce fungal diseases shortly beforatgla with Polyversum WP + 4 x Bioczos BR + 1 x Biosept3.).

blooming. Bioczos BR, dose 4 blocks/1 | of wateaswised
when first aphids appeared and against diseasedeam
weevil in the de-florescence period of the firstofl of
broad bean inflorescence. Dosing of this prepanatias
repeated every 7 days.

In seeds complete maturity, seeds yield was asdesstion of

Kulig at al. obtained analogous results [7] whestirig ecologi-
cal agents in horse bean protection. A positiveachpf Kelpak
(bioregulator) on plant yields was also determibgdvatysiak
and Adamczewski [11]. In own research, the sigmifidower
yield from nf was obtained in the coordinate sowing combina-
broad bean with coriander and

from 1 nf- On every 25 randomly sampled plants from eachi similar reaction was observed with the coordiratiivation

plot, the following measurements were carried dbe
number of seeds in a pod, the number of pods jpreus
the length of sprouts. All the results were subjeca vari-
ance analysis and the significance of differencas weri-
fied by Tukey’s test at the level= 0.05.
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of horse bean with triticale [1]. Yefabiaski [23] has a different
opinion while researching the coordinate sowindeofil with
buckwheat. In own research, the number of podseeds in a
pod also depended on the broad bean biologicaqtiart com-
bination (Table 2).
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Table 1. Yield and biometric characteristics ofdmdoean in the research years (mean from the 264652012)
Tab. 1. Plon i cechy biometryczne bobu w latachabdsrednia z lat 2010-2012)

. Years
A property examined 5010 5011 5012 Average NIR.o5
Seeds yield (g-f 223.88 365.01 | 213.61 | 267.50 84.96
Number of seeds in a pod (pt 2.61 3.53 2.31 2.82 0.52
Number of pods in one sprout (pt 10.59 6.76 5.75 7.70 3.15
Number of sprouts in one plant (p 2.45 1.99 3.99 281 0.73
Length of sprouts (cm) 84.88 79.69 59.81 74.79 22.47

Source: own workZrodto: opracowanie wiasne
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Fig. 1. Weather conditions during broad bean grgveieason according to Meteorological Station irsi?near Krakow
Rys. 1. Warunki pogodowe w okresie wegetacji bab&tacji Meteorologicznej w Prusach k. Krakowa

Table 2. Yielding of the broad bean depending enaghplied biological protection
Tab. 2. Plonowanie bobu w zammsci od kombinacji biologicznej ochrony

Plant protection combinatipnYield seeds (Yfdumber of seeds on pods (itfNumber of pod on stem (iten))

K1 273.24 2.79 8.34
K2 320.02 3.01 7.74
K3 309.83 2.87 8.77
K4 214.52 2.77 5.98
K5 219.90 2.64 7.67

Mean 267.50 2.82 7.70

LSDo o5 86.87 0.30 2.36

K1 - control (without seed treatment and on-leat@ction), K2 - seed treatment with Polyversum WPx+Bioczos BR + 1 x Biosept 33
SL, K3 - seed treatment with Polyversum WP + 4 xcBas BR + 1 x Biosept 33 SL, K3 - seed treatment Rithyversum WP, K4 -
seed treatment with Polyversum WP, coordinate spwirbroad bean with coriander, K5 - seed treatmétit Polyversum WP, coordi-

nate sowing of broad bean with fennel

The applied protection in K2 combination (seedttresnt
with Polyversum WP + 2 x Bioczos BR + 1 x Biosepts)
contributed to the significant increase in the dtaof seeds
in a pod but only with reference to broad bearha d¢oordi-
nate cultivation with fennel. In the remaining altg broad
bean formed the quantity of seeds in a pod on gamble
level. Among the analysed objects of broad bealodiial
protection, the formation of sprouts was considgrdduili-
tated by the combination in which seeds were tieatith
Polyversum WP and in the vegetation period theovailg
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Source: own work Zrodlo: opracowanie wiasne

agents were applied on leaves: 4 x Bioczos BR anBigsept
33 SL (K3). The coordinate cultivation of broad t&eth co-

riander significantly reduced the quantity of pddsm one

plant sprout but with reference to control onlyisTprotection
method reduced the quantity of pods and seedspudaBi-

atkowska et al. [1] determined a similar dependémdbe co-
ordinate cultivation of horse bean with tritical@wn research
demonstrated the lack of any significant differenbetween
the combinations of biological protection and thermtity and
the length of stem (Table 3).
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Table 3. Number and the length of stems on broad bdepending on the biological protection applied
Tab. 3. Liczba gdow i dlugaé peddw bobu w zalmasci od kombinacji ochrony biologicznej

Plant protection combination Number of stems (itenhength of stem (cm
K1 2.99 77.76
K2 2.94 74.77
K3 2.86 74.59
K4 2.45 73.48
K5 2.79 73.37
Mean 2.81 74.79
LSDy 05 n. s. n. s.
n.s. — non significant Source: own work Zrodto: opracowanie wiasne

K1 - control (without seed treatment and on-leatt@ction), K2 - seed treatment with Polyversum WP x-Bioczos BR + 1 x Biosept 33
SL, K3 - seed treatment with Polyversum WP + 4 xcBas BR + 1 x Biosept 33 SL, K3 - seed treatment Rithyversum WP, K4 -

seed treatment with Polyversum WP, coordinate spwirbroad bean with coriander, K5 - seed treatmétit Polyversum WP, coordi-
nate sowing of broad bean with fennel

4, Conclusion wsiewki gorczycy sarepskiej. Prog. Plant Prot./P@thr.
. ) R0é1.,2006, 46 (2), 24-26.
From one year to the next broad bean yields ameh@- 9] |eszczyiska D., Cacak-Pietrzak G.: Wplyw obeécioowsa

rics were significantly diversified. In 2011, withe most (formy oplewionej i nieoplewionej) na cechy plonéneze
advantageous weather conditions, broad bean yielied jeczmienia w zasiewie mieszanym. Prog. Plant Prait/Po
best; it had the highest number of seeds in a pddat the Ochr. Rdl., 2006, 46 (2), 19-23.

same time, the lowest number of stems in a plam. Most  [10] Lipa J., Pruszski S.: Stan wykorzystania metod biologicz-
disadvantageous year, in these terms, was 2012atbar nych w ochronie rdin w Polsce i naswiecie. Prog. Plant

Prot./Post. Ochr. Rb, 2010, 50 (3), 1033-1036.
[11] Matysiak K., Adamczewski K.: Wptyw bioregulatora Idak
na plonowanie rdin uprawnych. Prog. in Prog. Plant

ized by the highest deficiency of precipitation.eTmost
disadvantageous year, in these terms, was 201Zhwvas

characteristic for the highest deficiency of préeion. Prot./Post. Ochr. R, 2006, 46 (2) 2006, 102-108.

The compared protection combinations demonstradé® th[12] Olszewska M.: Reakcja koniczyny biatej uprawianej na
adding Polyversum WP biological preparation to seteet dwéch typach gleb na stres wodny. Acta Sci. Poiodfu-
fore sowing and application of Bioczos BR agenieaves ra, 2004, 3 (2), 203-213.

twice or four times and Biosept 33 SL once contesuo [13] Podigny J. 2008. Wptyw stresu suszy na plon nasiontkaia
the significant increase in broad bean yields. \Wasy the dwoch genotyp6w bobiku. Zesz. Probl. Post. Nauk,Ba@4:
coordinate sowing of broad bean with coriander femel 213-224

[14] Senderski M. E..: Prawie wszystko o ziotach. Wydtdlisz
E. Senderski, Wyd. Podkowa dre 2017, ss 656.

[15] Silva F., Domingues F.C.: Antimicrobial activity obriander
oil and its effectiveness as food preservative.. Rév. Food

resulted significant decrease in seeds yieldsribeated
yield structure parameters and biometric properties
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