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WEED INFESTATION OF WHITE CLOVER CROPS
ON SALINE SOILS IN THE SOUTH OF UKRAINE DEPENDING
ON THE COVER CROP AND SEEDING RATES

Sydiakina O.V. — PhD in Agriculture, Associate Professor,
SHEI “Kherson State Agricultural University ”

Ivaniv M.O. — PhD in Agriculture, Associate Professor,
SHEI “ Kherson State Agricultural University ”
Chekanovych V.G. — Senior Lecturer,

SHEI “ Kherson State Agricultural University ”
Kononenko V.G. — PhD in Agriculture,

Askania-Nova Institute of Animal Husbandry

of Steppe Areas named after M.F. lvanov

The article reveals the influence of a cover crop and seeding rates on weed species compo-
sition and weed infestation of white sweet clover crops of the first and second years of life. The
studies were conducted on chestnut alkali-affected soils of the Askania-Nova Institute of Animal
Husbandry of Steppe Areas named after M.F. Ivanov in 2007-2010. We studied a cereal-legume
mix for green fodder, barley for grain, oats for grain as cover crops. The following seeding rates
were tested: 8; 12, 16, 20 and 24 kg/ha.

The research findings show that a two-year-long cultivation of white sweet clover results is a
sharp decrease in field weediness. Sowing cover crops in comparison with open sowing reduces
weed infestation of white sweet clover crops almost twofold. With an increase in the seeding
rate, weed infestation significantly decreases. The minimum number of weeds is registered at the
highest seeding rate of 24 kg/ha.

The weediness of white clover crops of the second year of life (in the period of green harvest-
ing) decreased compared to the first year by 1.9 times under open sowing, and under the cover
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of early spring crops for green fodder and grain it was 2.1-2.7 times lower. On average in the
experiment, there was a 2.0-2.3 time reduction in weed infestation as response to seeding rates,
as compared with the first year of life.

Key words: white sweet clover, open sowing, cover crop, seeding rate, weed infestation
of crops, species composition of weeds.

Cuosnxina O.B., Isanieé H.O., Yexanosuu B.I., Kononenro B.I. 3acmiuenicmso nocigie oyp-
KYHY 0i1020 Ha 3ac0NeHUX IPYHmMax nigoHs YKpainu 3anexyicHo 6i0 noKpuenoi Kyibmypu ma
HOpMm 8ucigy

Y cmammi poskpusaemucs 6naue noKpusHoi Kyibmypu ma HOpM GUCI8y HA 8UO0BUTL CKIAO |
3a6yp ‘aHeHicmb NOCiBi8 OYPKYHY 01020 nepulo2o i Opy20eo poKie scumms. JJocuiodceHHs nposo-
ounu y 2007-2010 pp. Ha Kaumaro8ux coroHyosamux Ipyumax I[nemumymy meapunnuymea
cmenosux pationie imeni M.@. leanosa «Ackanis-Hogay. Ak nokpusHy Kynemypy euuanu 31axo-
60-00608y CYMIWKY HA 3e1eHUll KOPM, AYMIHb APULL HA 3€PHO, 08€eC HA 3ePHO. JoCTioxcysanu maxi
Hopmu eucigy: 8, 12, 16, 20 i 24 ke/za.

3a pesynomamamu nposedeHux OOCIONUCEHb BUSHAUEHO, WO 30 OBOPINHOZ0 BUPOULYBAHHS
OypKyHy 611020 6i00y6aemubcs piske sHudicerns 3a0yp sanenocmi noni. Ilokpusna cieba kyromyp,
NOPIGHAHO 3 OE3NOKPUBHOIO, Matidice 60BIUI SHUNCYE 3a0yp AHEHICMb NOCI6I8 OYPKYHY 011020.
3i 30inbutennsm Hopmu gucigy 3a0yp SAHEHICMb CYMMEBO 3MEHULYEMbCsL. MIiniManbhy KiibKicmb
0yp 'anie susHayeHo 3a Hatlbinbwoi Hopmu eucigy — 24 ke/ea.

Y nocisax 6ypkyny 6inoco opyeoeo poxky scumms Ha yac 30UpanHs 3eleHoi macu 3a0yp sHe-
HICMb 3HU3ULACH, NOPIBHSIHO 3 NEPULUM POKOM JHCUMMSL, 8 Oe3noKpuerHomy nocisi 6 1,9 pasa, a nio
NOKPUBOM PAHHIX APUX KYIbMYP HA 3eleHy macy ma 3epho —y 2,1-2,7 paza. 3nudicenns 3a Hop-
Mamu 8UCi8y 6 cepedHbomy 6 0ocaioi 6yno y 2,0-2,3 paza, nopieHsIHO 3 NepuUM POKOM HCUMMAL.

Knrwouogi cnosa: 6ypryn 6inuil, 6e3noKpusHuil nocie, NOKPUBHA Kyibmypd, HOpMa 6UCi8y, 3d-
6yp ‘aHenicmb nocieis, 6U006ULL CKIAO OYp sIHI8.

Cuosakuna E.B., Heanue H.A., Yexanosuu B.I., Kononenxo B.I. 3acopennocms nocegos
OOHHUKA 0e1020 HA 3ACOTIEHHBIX ROY6AX 102a YKPAUHbL 8 3A8UCUMOCHIU 0Nl NOKPOGHOUL KY/lb-
mypul u HOpM Gbicesa

B cmamuve packpuvisaemcs enuanue noKpoGHOU Kyibmypbl U HOPM 8biCe8a HA 8UO0BOU COCAE
U 3ACOPEHHOCMb NOCEeB08 OOHHUKA 0en020 Nepeoco u 8Mmopoz2o 20008 dicusHu. HMccredosanus
nposodunucy 6 2007-2010 2e. Ha KAWMAHOBLIX CONOHYesamblx noueax MHcmumyma scueom-
HO800Ccmea cmenuvix paiionos umenu M.®. Heanosa «Ackanusa-Hoea». B kauecmee nokpogHoti
KYIbMYpbl U3YYAAU 31AK080-00D08YI0 CMeCh HA 3eeHblll KOPM, AUMEHb HA 3ePHO, 08eC HA 3ePHO.
Hccneoosanu cnedyrowue nopmsi gvicesa: 8, 12, 16, 20 u 24 ke/ea.

Ilo pe3ynemamam npoeedenHvix UCCIe008aHULl YCMAHOGLEHO, YMO NPU OBYX1eIMHEM 6bl-
pawusanuu OOHHUKA 6e1020 NPOUCXO0Um pe3Koe CHudiceHue 3acopeHnocmu noas. I1okpoeHuiil
noces Kyibmyp, no CpAGHeHUIo ¢ 6€CHOKPOBHbIM, NOUMU 6080€ CHUIICAEM 3ACOPEHHOCNIb NOCE608
oonnuxa 6enozo. C ygenuuenuem HOPMbl 6blce8ad 3ACOPEHHOCMb CYUECBEHHO YMEHbUUACHICS.
Munumansroe koauuecmao CopHAKO8 onpedeneHo npu Haubonvuiell Hopme gvicesa — 24 ke/ea.

B nocesax oonnuxa 6enoeo 6mopozo 200a sicuzHu Ha nepuood YOopKU 3eieHOU MACChbl 3ACOPeH-
HOCTb CHUBUNACD, HO CPAGHEHUIO C NEePBbIM 2000M JICU3HU, 8 OECNOKPOSHbIX nocegax 6 1,9 pasa, a
100 NOKPOBOM PAHHUX SPOBLIX KYIbMYP HA 3eleHyto maccy u 3epho — 6 2,1-2,7 paza. Cuudicenue
no HopmMam evicesa 6 cpedHem no onvimy OwvLio 6 2,0-2,3 pasza, no cpasHeHuo ¢ nepebim 2000M
JHCUBHU.

Kniouesvie cnosa: donnuk 6enviil, 6eCnOKpOSHbII NOCE8, NOKPOBHAS KYIbMYpd, HOPMA 8blce-
84, 3ACOPEHHOCHIb NOCEBOB, BUOVBOL COCMAE COPHAKOB.

Problem statement. Biennial white sweet clover is a valuable, promising crop that
can play a significant role in creating a strong forage base for livestock breeding, provid-
ing nectar and pollen for bee-keeping, improving lands unsuitable for agricultural use,
and also in fighting soil erosion.

In its fodder properties, white sweet clover is not inferior to other legumes. In the
blooming period, 100 kg of fresh green contain 17 kg of feed units and 2.9 kg of digest-
ible protein, and in 100 kg of hay there are 45 and 8.7 kg, respectively.

In addition, white clover is the best fore crop for winter grains and a universal raw
material base for the production of various animal feeds throughout the summer, and it
also plays a role as an anti-erosion factor: it contributes to the accumulation of humus
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and movable forms of nitrogen, phosphorus and potassium in the soil, and thus ensures
soil fertility conservation. Due to its branching root system, white sweet clover accu-
mulates 120—140 kg of nitrogen and 90-100 kg of calcium per hectare at the beginning
of flowering, which makes it possible to use it for increasing the fertility of all types of
soils, especially on alkali-affected and saline soils. .

White clover provides the soil with biological nitrogen, improves its structure and
physical properties, phytosanitary and reclamation condition. However, agrotechnical
practices of its cultivation have not been studied enough to grow it on saline soils in the
south of Ukraine. In this regard, the development of important elements of white clover
growing technology is, undoubtedly, of theoretical and practical value.

Analysis of recent studies and publications. Weeds are known to significantly re-
duce crop yields. Many scientists note the positive effect of white sweet clover on the
decrease in crop infestation.

In the first year of its life, white clover requires a field clear of weeds, but even in the
first year at green harvesting, and especially in the second year, it suppresses weeds and

Table 1
Total number and species composition of weeds in white sweet clover crops
of the first year of life (average for 2007-2009), pcs/m?

< Weed types
= _2 g . s .
coererop | 525 25|38 | 22| £ F |52 3
(factorA) |(E S| EE | 5= | 2732 = = 5= =
e¥g| SE | 22| Eg| & E | g%&
8 1.3 1.5 1.0 1.1 1.2 0.2 6.3
12 1.2 1.5 0.9 1.0 0.7 0.4 5.7
Open sowing 16 1.3 1.3 1.1 0.2 1.0 0.1 5.0
20 0.9 1.1 1.1 0.7 0.5 0.0 43
24 0.6 0.9 0.6 0.6 0.7 0.0 3.4
8 0.5 0.9 0.8 0.5 0.2 0.1 3.0
Cereal_legume 12 0.6 0.6 0.5 0.5 0.4 0.1 2.7
mix for green 16 0.5 0.6 0.4 0.3 0.4 0.1 2.3
fodder 20 0.4 0.5 0.1 0.2 0.3 0.0 1.5
24 0.3 0.4 0.2 0.1 0.1 0.0 1.1
8 0.6 0.9 0.6 0.6 0.5 0.2 3.4
) 12 0.6 0.6 0.5 0.5 0.3 0.0 2.5
Spring barley |6 105 | 05 | 03 | 04 | 02 | 01 | 20
or grain
20 0.4 0.4 0.2 0.3 0.3 0.0 1.6
24 0.2 0.2 0.2 0.1 0.2 0.0 0.9
8 0.9 0.7 1.0 0.6 0.4 0.2 3.8
12 0.6 0.7 0.6 0.7 0.3 0.3 3.2
Oats for grain 16 0.6 0.3 0.6 0.5 0.4 0.2 2.6
20 0.5 0.3 0.3 0.3 0.2 0.0 1.6
24 0.3 0.4 0.2 0.2 0.2 0.0 1.3

Note: LSD,, pcs/m? for the years of research was from 0.63 to 0.75 for factor A, from

05

0.71 to 0.84 for factor B, from 1.41 to 1.69 for the complex AB interaction.
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prevents them from thriving [1, p. 35]. Weeds are a home and temporary source of food
for many pests and pathogens of diseases of cultivated plants [2, p. 70]. Therefore, it is
important to determine the effect of growing technology elements on white clover crops
weediness during the vegetation period.

Other researchers also note a positive effect of white clover in crop rotations on
weed infestation reduction [3, p. 15; 4, p. 88; 5, p. 61; 6, p. 88]. Weed control is ensured
by the fact that for two consecutive years weeds are prevented from fertilization due
to green harvesting. In the first year of its life, white clover prefers land free of weeds,
whereas in the second year it suppresses weeds not giving them a chance to thrive
[7, p. 408; 8, p. 33].

Problem definition. The purpose of our research was to study the influence of a
cover crop and seeding rates on the total number and species composition of weeds in
white clover crops of the first and second year of life.

The studies were conducted in 2007-2010 on chestnut alkali-affected soils of the
Askania-Nova Institute of Animal Husbandry of Steppe Areas named after M.F. Ivanov.
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@ Blindweed

0,48 O Corn lily
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Fig. 1 Total number and species composition of weeds in white
sweet clover crops of the first year of life, average for factor B
(average for 2007-2009), pcs/m’
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Analyzing the weather conditions during the research years, it should be noted that
the conditions of 2009 were the best for white clover plants of the first year of life, while
in 2008they were fair, and in 2007 they were satisfactory. For plants of the second year
of life, the weather conditions of the vegetation period of 2009 were the best, while in
2008 they were fair, and in 2010 they were satisfactory.

We performed a two-factor experiment. Factor A was a cover crop: open seeding;
cereal-legume mix for green feed; barley for grain; oats for grain. Factor B was seeding
rate: 8, 12, 16, 20 and 24 kg / ha (4.4, 6.6, 8.8, 11.0 and 13.2 million pcs/ha).

Presentation of the main research material. Our observations have shown that
during the years of research, cover crops significantly reduced the weediness of white
sweet clover compared to open crops (Table 1, Fig. 1).

The formation of dense phytocoenosis using cover crops makes it possible to dis-
place weeds. In open crops, the number of weeds was 4.9 pcs/m?, which was 2.3 times
more than the number recorded in white clover crops where the cereal-legume mix for

Table 2
Total number and species composition of weeds in white clover crops of the
second year of life (average for 2008-2010), pcs/m?

5 ™ Weed types
R e . = | = -
Cover crop é";“)‘ o2 § 3| Z j E g 'E = g
(factor A) _E et E 5 Z g E S = _E = i =
25| -5 | 2E| 8| S | § | i3
= 7= M 2
8 0.7 1.0 0.7 0.8 0.4 0.1 3.7
12 0.7 1.0 0.6 0.4 0.5 0.0 3.1
Open sowing 16 0.6 0.6 0.6 0.2 0.5 0.0 2.4
20 0.6 0.6 0.3 0.5 0.1 0.0 2.1
24 0.7 0.4 0.3 0.2 0.2 0.0 1.8
8 0.4 0.4 0.3 0.2 0.1 0.0 1.5
Cerea]_legume 12 0.4 0.4 0.3 0.2 0.1 0.0 1.3
mix for green 16 0.3 0.3 0.2 0.2 0.1 0.1 1.0
fodder 20 0.2 0.2 0.1 0.1 0.1 0.0 0.8
24 0.2 0.1 0.1 0.0 0.0 0.0 0.5
8 0.4 0.4 0.2 0.2 0.2 0.0 1.4
. 12 0.3 0.2 0.2 0.3 0.2 0.0 1.2
Sp?ng barley ¢ 0.2 0.2 0.2 0.1 0.1 00 | 09
or grain
20 0.2 0.2 0.1 0.0 0.1 0.0 0.6
24 0.1 0.2 0.1 0.1 0.0 0.0 0.5
8 0.3 0.6 0.2 0.2 0.1 0.0 1.4
12 0.4 0.3 0.2 0.2 0.1 0.0 1.1
Oats for grain 16 0.3 0.2 0.1 0.1 0.1 0.0 0.8
20 0.1 0.1 0.1 0.1 0.2 0.0 0.6

24 0.1 0.1 0.1 0.1 0.0 0.0 0.4

Note: LSDO05, pcs/m2over the years of research was from 0.22 to 0.33 for factor A, from
0.24 to 0.37 for factor B, from 0.48 to 0.60 for the complex AB interaction.
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green fodder and spring barley for grain were used as cover crops. In white sweet clover
crops under the cover of oats for grain, the number of weeds was higher than under other
cover crops by 14.3% and amounted to 2.4 pcs/m?.

The maximum rate of seeding white sweet clover in the first year of life contributed
to a denser plant stand, which, in its turn, did not allow the development of a large num-
ber of weeds; here we registered their smallest number of 1.6 pieces per square meter.

Seeding rate reduction increased the number of weeds in white sweet clover crops.
For example, at a seeding rate of 20 kg/ha the number of weeds increased in compar-
ison with the maximum seed rate by 37.5%, at a seeding rate of 16 kg/ha it increased
by 87.5%. The maximum number of weeds was observed at the lowest seeding rate
of 4.1 pcs/m?, which was 17.1% higher than at a rate of 12 kg/ha and 2.6 times more
than at the maximum seeding rate.

The following groups of weeds were observed in white sweet clover crops: early
spring weeds — Lamb’s quarters — Chenopodium album L; late spring weeds — Red-
root pigweed — Amaranthus retroflecsus; wintering weeds — Descurainia Sophia L; Sis-
ymbrium Loeselii L.; Blindweed — Capsella bursa pastoris Melic; from perennials —
Corn lily — Convolvulus arvensis.

Over the years of research, the species composition of weeds was almost unchanged,
and their quantitative composition was greater in wet years.

Estimation of the degree of weediness of white clover in its second year of life
showed that the number of weeds significantly decreased (Table 2).

Their comparative estimation shows that weediness of white clover crops of the sec-
ond year of life before green harvesting, in comparison with the first year, decreased by
1.9 times in open crops, by 2.1 times under the cover of cereal-legume mix, and by 2.3
and 2.7 times, respectively, under barley and oats grown for grain.

The effect of sowing rates on reduction in weed infestation was the same as in the
first year of life: denser crops provided higher suppression of weeds. At the same time,
such weed as Descurainia Sophia L disappeared almost completely. At a seeding rate
of 8 kg/ha, the number of weeds was 2.0 pcs/m?, which is 2.1 times less compared to
the first year of life; at a rate of 12 kg / ha it was 1.7 pcs/m?; at a rate of 16 kg/ha it was
1.3 pcs/m?; at 20 kg/ha it was 1.0 pcs/m?, and at 24 kg/ha it was 0.8 pcs/m?.

In our opinion, a decrease in weed infestation of white clover crops occurred, firstly,
due to the fact that during two years green harvesting was carried out prior to the time
of weed semination, and secondly, they (weeds) could not compete with the high plant
stand of white clover.

Conclusions and suggestions. Two-year long cultivation of white sweet clover pro-
vides a sharp decrease in the field’s weediness. A more effective way of weed control is
cover seeding of white sweet clover, which contributes to a decrease in the weediness
of the field by almost 2 times compared with open sowing. The formation of dense
agrophytocenosis of white clover plants contributes to a decrease in weed infestation of
crops and reaches the maximum values at the highest sowing rate of white clover seeds
of 24 kg/ha.

The weediness of white clover crops of the second year of life in the period of green
harvesting decreased (compared to the first year) by 1.9 times under open sowing, and
under the cover of early spring crops for green fodder and grain it was 2.1-2.7 times
lower. On average in the experiment, there was a 2.0-2.3 time reduction in weed infes-
tation as response to seeding rates, as compared with the first year of life.
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BMJIUB BIKY PO3CAOU TA CMMOCOBY BUPOLLYBAHHA POCJIUH
HA NMPOAYKTUBHICTb OriPKA B YMOBAX JIICOCTENY YKPAIHU

YnaHu4 O.1. - d.c.-2.H., npoghecop, 3asidysay kagheOpu ogo4vieHUUMEa,
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3acmocysanns piznoi 3a 6ikom pozcaou eniueac Ha OIOMempuyHi NOKA3HUKU POCIUH, NIO0-
Wy IUCMKIB, NOYAMOK HAOX0OJICeHHs: N100I8 i eenuyuny epooicarinocmi. Haubinobwuil podicati
y eibpuda [ennina 00epicano 3a 8Ucadxicy8anus pocadu y gazi 00Hozo aucmka. Y cmammi
MAaKoJiC HABeOeHO OaHi NPo 6NAUE CHOCODY BUPOUYBAHHA HA NPOOYKMUBHICTG POCIUH 8 YMOBAX
Jlicocmeny Vkpainu.

Knrouogi cnosa: ozipox, 2iopud, cnocio eupowysants, epmuKaiba wnaiepa, 6ik po3caou,
Oiomempuyni napamempu, ypoiCcatiHicms, MogapHicMmb.




