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Abstract

Heterodera schachtii is the most important nematode of sugar beet worldwide. Application of organic matter
can reduce populations of plant-parasitic nematodes. In this study, the inhibitory effects of creeping thistle,
tall sisymbrium, liquorice, narrow-leaf plantain, wild lettuce, castor bean, French marigold, cornflower, wild
safflower and arugula on sugar beet cv. Sharif and H. schachtii were investigated in two microplot
experiments. The first experiment was conducted in pasteurized mixed field soil and river sand, and the
second in field soil, both with an initial population of 4200 eggs/plant. Also, the effects of the treatments on
nematode egg hatching and root penetration were studied in a glasshouse experiment. The results showed
that adding plant powders to pasteurized soil had no significant effect on the infected sugar beet growth
indices. However, except marigold, the other treatments caused a relative increase in taproot weight of 5% to
241% compared to the control. Cornflower, wild lettuce and wild safflower increased taproot weight more
than twofold compared to the control. Moreover, creeping thistle, castor bean and plantain caused a relative
decrease in nematode final population and reproduction factor. In field soil, castor bean, marigold, wild
lettuce, cornflower and sisymbrium increased taproot weight by at least twofold, and arugula increased sugar
content by 1.2-fold. The treatments had no significant effect on the nematode indices. Plantain and wild
lettuce caused a relative decrease in the nematode reproduction factor. In glasshouse experiment, wild lettuce
caused the greatest reduction in egg hatching and safflower reduced nematode penetration into the roots.
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Table 1. The plants used as treatments in the present study.

Narrow-leaf plantain
Castor bean

Tall sisymbrium
French marigold

Plantago lanceolata L.
Ricinus communis L.
Sisymbrium altissimum L.
Tagetes patula L.

Common name Scientific name Family

Wild safflower Carthamus oxyacanthus M.Bieb. Compositae
Cornflower Centaurea cyanus L. Asteraceae
Creeping thistle Cirsium arvense (L.) Scop. Asteraceae
Arugula Eruca sativa Mill. Brassicaceae
Liquorice Glycyrrhiza glabra L. Fabaceae
Wild lettuce Lactuca virosa L. Compositae

Plantaginaceae
Euphorbiaceae
Brassicaceae
Asteraceae
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Table 2. Inhibitory effects of some plants on plant growth parameters of the sugar beet (cv. Sharif) infected with
the cyst nematode Heterodera schachtii in pasteurized mixed soil.

Root weight (g) Shoot fresh weight (g) Shoot dry weight (g)

Without With . Without With . Without With .
Treatments 9 9 9

nematode nematode nematode nematode nematode nematode
Control 261 109 - 443 247 - 84.2 39.8 -
Wild safflower 464 217 99.1 582 248 0.4 72.0 44.0 10.6
Cornflower 517 262 140 541 300 215 60.5 51.4 29.1
Creeping thistle 201 121 11.0 345 206 -16.6 425 35.0 -12.1
Arugula 319 172 57.8 556 308 24.7 59.4 46.4 16.6
Liquorice 383 133 22.0 434 323 30.8 55.9 60.7 52.5
Wild lettuce 308 241 121 255 391 58.3 347 63.1 58.5
Narrow-leaf plantain 212 114 4.6 354 263 6.5 44.8 43.0 8.0
Castor bean 118 119 9.2 244 220 -10.9 345 33.0 -17.1
Tall sisymbrium 156 210 92.7 200 401 62.3 26.1 62.1 56.0
French marigold 194 70.4 -35.4 354 217 -12.1 46.9 33.7 -15.3

el LSS ke Laesls dald a4 G A3 ik 03 01 Ol (gl (la astls (=) JaalS b il sl o s
*: Percentage increase or decrease (-) of growth indices of infected sugar beet plants compared to the control. Data are

the means of six replicates.
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Table 3. Inhibitory effects of some plants on indices of the cyst nematode Heterodera schachtii on sugar beet (cv.
Sharif) in pasteurized mixed soil.

Treatments Cysts/pot Eggs/cyst Total eggs/ Number of  Number of Final Reproduction %
soil pot soil  J2s/pot soil males/pot soil population  factor (Rf)  (Rf)”
Control 335 213 73050 39583 500 113132 a-d  26.4 abc -
Wild safflower 860 262 255672 10956 666 267294 a 62.5a 137
Cornflower 870 197 151604 9165 166 160935abc  37.6ab 424
Creeping thistle 140 296 34914 1998 374 37285d 8.7¢ -67.0
Arugula 720 234 162502 7998 875 171374a-d  40.1abc  51.9
Liquorice 565 288 173626 2998 125 176749 a-d 41.3abc 564
Wild lettuce 280 293 85056 2205 125 87386 a-d 20.4abc  -22.7
Narrow-leaf plantain 405 125 57305 3748 165 61217 cd 14.3 bc -45.8
Castor bean 360 122 40827 7706 0.0 48534 bed 113bc  -57.2
Tall sisymbrium 880 218 191609 8539 41.3 200189 ab 46.8 a 77.3
French marigold 445 251 130470 4165 500 135135a-d 31.6abc  19.7

/.0 é_.nﬁ o=l Rl bl O o s wlie Gy L lacsls Ldald 4 G Bl el 5 5586 (0) a8 L 21331 o s 1k

el SISS el o Sle baesls it ls e
*: Percentage increase or decrease (-) of nematode reproduction factor compared to the control. Data with similar letters
in each column are not significantly different (P < 0.05), according to Duncan’s Multiple Range Test. Data are the
means of six replicates.

LN PRI PR WP PR KR [ sl (s SIS lasles 5 55 Dled S i
U Gl glajla 48 sls 0lis Sulyls amppe Kdd o)lasls a5 5 5 05 rals el 3,8
s LSLed gl et LS 5l pldS s 1 (ool e {CASPRED)
PSS a3 WSl 5 3y e et S SS ol (oled shls glasles s
deolde . CIL 5 g g d‘“‘s('"‘f oS g sl el Oty Sl i e oy 58S 5 Gy lS
Al @S JS 5 528 ezl o 5 0L Ly Sk Sl e IS5 S S o) slales 5 Rl
Ls S 3 G 3l o )53 Sl b las (8 dpdr) Ll dald 4 Cd A3 5le JalS
5 G S (i a8 (908 (S e 53 ol e YL e Bl G slasles 5o
Id G 3 o5 B alS sl S S 2 e L oslestls S 5 5 055 peamed sy O35
LS i S i palS (on)lS slasles Lol b (S S s e el 4 sl ol
5 2l Sz e Al sl oS S iy BHE el 5 05 5 e 035 JalS sl
Dy bapastli g jaS L S mled Jaad s 55856 O0s oRlS Lol bl plo ol el @ s
(0 Jsd) ol 3,8 Jles 4 b bajled e Ul bt 4 Cd ol s S
@Lyfm)uw;mxmu)uwwlfl
ik e pkS S Sl

AR 329



Aﬁ)-\b’f M X led » BJJJ'DJ'L: QL&L; ;‘ 2:}‘)&@ K) u.wL:.&

Heterodera s Jdoilel 4z o3 331 (iy s (3,) A8y oS gy g eFle 5 0LLE 5l S SK,e5k 51 Jads
09 g #1,5 S s schachtii

Table 4. Inhibitory effects of some plants on plant growth parameters of the sugar beet (cv. Sharif) infected with
the cyst nematode Heterodera schachtii in non-pasteurized field soil.

Root weight (g) Shoot fresh weight (g) Shoot dry weight (g) Sugar content (%)
Without ~ With .. Without ~With .. Without With .. Without With .

Treatments nematode nematode ’°  nematode nematode '°  nematode nematode '~ nematode nematode
Control 543 141 - 1074 473 d - 147.9 62.1dc - 14.7 136ab -
Wild safflower 345 924 -345 719 309c -34.7 86.6 50.2 bc -19.2 16.3 158ab 16.2
Cornflower 389 302 114 794 517bc 9.3 102.6 914b 472 17.5 148b 8.8
Creeping thistle 293 173 22.7 539 297bc -37.2 74.7 484a -22.1 16.3 135b -0.7
Arugula 1070 213 51.1 1616 603d 275 163.6 80.0d 28.8 15.0 16.8a 235
Liquorice 246 217 53.9 527 427ab  -9.7 70.6 674a 85 17.3 148b 8.8
Wild lettuce 428 293 108 627 555ab 17.3 76.3 854a 375 15.0 15.0ab 10.3
Narrow-leaf plantain 307 122 -135 763 309c -347 862 435bc -300 153 113b 1(; 9
Castor bean 646 412 192 1146 947 ab 100 85.2 150bc 142 15.7 115b 15: 4
Tall sisymbrium 353 281 993 538 578ab 22.2 74.7 93.2a 50.1 16.0 155ab 14.0
French marigold 278 390 177 526 500a 24.7 64.7 88.6a 427 16.0 13.0b -44

O3l bl O o s alin Gy > L laosls el 4 s 13 )i o3 )1 OlalS g, S yerls (=) el L bl as s

el 1SS il o Sle Waesls At ls xe .0 T 53 Sl
*: Percentage increase or decrease (-) of growth indices of infected sugar beet plants compared to the control. Data with
similar letters in each column are not significantly different (P < 0.05), according to Duncan’s Multiple Range Test.

Data are the means of six replicates.
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Table 5. Inhibitory effects of some plants on nematode indices of the cyst nematode Heterodera schachtii on sugar
beet (cv. Sharif) in non-pasteurized field soil.

Treatments Cysts/pot soil Eggs/cyst Total eggs Reproduction factor %
(final population) (Rf) (RF)™
Control 157.5 64.17 12450 291 -
Wild safflower 157.5 68.75 13800 3.23 11.0
Cornflower 150 58.33 12038 2.81 -34
Creeping thistle 300 82.50 30750 7.19 147.1
Arugula 225 83.75 20025 4.68 60.8
Liquorice 225 87.08 24806 5.80 99.3
Wild lettuce 165 46.25 8138 1.90 -34.7
Narrow-leaf plantain 142.5 36.25 6038 141 -51.5
Castor bean 1725 82.08 16875 3.94 354
Tall sisymbrium 157.5 53.33 9788 2.29 -21.3
French marigold 210 46.67 10088 2.36 -18.9

/1.0 &-w)} o=l Q)ﬂﬂwblﬁo}uﬁﬁ wlie Gy L laosls dald 4 ol LS Jrad 85 55856 (=) Lals L 2l 581 b s sk

el SSS el ke baesls it ls e
*: Percentage increase or decrease (-) of nematode reproduction factor compared to the control. Data with similar letters
in each column are not significantly different (P < 0.05) according to Duncan’s Multiple Range Test. Data are the
means of six replicates.
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Table 6. Effects of some plants on numbers of the second stage juveniles and different stages of the cyst nematode
Heterodera schachtii in soil and roots of sugar beet (cv. Sharif), respectivly, under greenhouse conditions.

Soil Roots

Treatments Number %* Number %*
Control 730 ab - 9.2 abc -
Wild safflower 270 cd -63.0 42c -54.3
Cornflower 695 ab -4.8 30a 226
Creeping thistle 700 ab -4.1 8.6 bc -6.5
Arugula 650 bc -11.0 21.8 abc 137
Liquorice 335 bed -54.1 8.6 bc -6.5
Wild lettuce 210d -71.2 23.8ab 159
Narrow-leaf plantain 350 bcd -52.1 58¢ -37.0
Castor bean 460 bcd -37.0 48¢c -47.8
Tall sisymbrium 1730 a 137 36 abc 291
French marigold 475 bed -34.9 10.4 abc 13.0

595 0w o alin Gy b baesls dald 4 s adyy 53 Wlad sl L S 0555 55 e 9 sldas (=) JLalS L 2l 58l do s i

Ll LSS o oSl Laesls .tz Jls sme 10 57 Ch.ﬂ 05 g e Sl Osasl oolel sl
*: Percentage increase or decrease (-) in the number of second-stage juveniles in the soil or number of nematodes in the
root compared to the control. Data with similar letters in columns two and four are not significantly different (P < 0/01

and P < 0.05, respectively) according to Duncan’s Multiple Range Test. Data are the means of five replicates.
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