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Abstract

The white-tip nematode, Aphelenchoides besseyi is an important plant-parasitic nematode that can also feed on fungi. In this
study the effect of feeding on four soil-inhabiting fungi on the morphological and morphometric characteristics of A. besseyi
was investigated. For this purpose, the crown tissue of an infected rice plant was cultured on potato dextrose agar medium. After
48 hours, A. besseyi and Fusarium sp. were appeared on the medium. The morphological and morphometric indices of the
nematodes extracted from the media, as the initial population were measured using a light microscope. The nematodes were
grown on the fungi Curvularia sp., Bipolaris sp., Urocladium sp. and Fusarium sp. at 25-27°C for three months. Later on, the
nematodes were extracted by the tray method and morphometrical measurements performed. Isolated nematodes from each
fungus were kept on the other fungi for six months and their characteristics studied. The results showed that A. besseyi was able
to feed on the fungi but they were not suitable food sources for the nematode. Except the distance from anterior end to the end
of pharyngeal glands, the means of other measurements of the populations fed with the fungi were decreased compared to the
initial population. Body length, body width at different parts, the distance between anterior end to the center of median bulb,
the end of pharyngeal glands, secretory-excretory pore, vulva, anus and post-vulval uterine sac were affected by feeding on the

fungi. However, male and female stylet length and V value showed the least variation in the studied populations
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Table 1. Morphometric characteristics of females of the initial population of Aphelenchoides besseyi and 20 populations fed by

Curvularia sp., Bipolaris sp., Urocladium sp. and Fusarium sp. {All measurements are in um and data are mean =+ standard
deviation (range)}.

Characters/ Populations Initial population Population fed with fungi CV Means

ratio (%)"

n 10 212 - -
L 733 £ 69 (606-828) 671 + 83 (474-835) 12.3 91.6
a 36.8 + 2.5 (30.9-40.7) 42.9 + 3.4 (30.9-50.7) 7.9 117
b 9.2+0.4 (8.6-10.0) 9+0.7 (7.0-11.5) 8.6 97.4
b' 7.1+0.5(5.8-7.6) 4.6+0.7 (3.6-7.6) 15.8 65.4
c 17 +1(15.0-18.1) 16 +1.3 (12.3-21.8) 8.3 94.3
c 3.5+0.1(3.1-3.8) 4 +0.3(2.9-5.0) 8.8 115
\% 69.5+ 2.1 (65.2-73.4) 69.3+ 1.5 (61.3-75.6) 2.3 99.7
Stylet 11.3+£1.1(9.9-13) 10.7 £ 0.6 (9.1-13.0) 6.5 94.5
Anterior end to center of median bulb 65.5 + 4.6 (55.0-69.4) 62.3+5.1 (42.7-70.4) 8.2 95.0
JAu?]tcet:Io?]r end to pharyngo-intestinal 787+48(685-83.6)  741+58(535-846) 7.8  94.1
Anterior end to end of pharyngeal glands 103 £ 7.9 (93-117) 146 £ 17 (93-179) 11.6 142
Anterior end to secretory-excretory pore 85.3 + 9.4 (71-99) 80.7 + 6.4 (64-99) 8.0 946
(S. E. pore)

Anterior end to nerve ring 83.9 £ 6.4 (69-89) 77.4 £ 6.8 (51.8-89) 8.9 92.3
Anterior end to vulva 509 + 40.8 (445-584) 466 + 58 (325-591) 12,5 91.5
Anterior end to anus 690 + 66 (566-781) 630 + 80 (436-789) 12.6 914
Vulva to anus distance (V-A) 181 £ 30.5 (121-232) 164 £ 25 (92-232) 15.4 91.0
Lip region height 3.3+0.5(2.1-4.1) 26+0.2(2.1-4.1) 10.8 80.4
Lip region width 6.4+0.5(5.2-7.2) 5.8+ 0.4 (4.8-8.8) 8.1 90.6
Median bulb width 11+0.5 (10.1-12.0) 9.7 £ 0.8 (8.0-12.6) 9.1 88.9
Median bulb length 16.3£0.9 (14.9-18.0) 142 £1.1 (11.5-18.0) 7.8 87.1
Post-vulval uterine sac 53.7 £ 6.9 (43.6-62.5) 51.4+709(19.2-704) 155 95.7
Post-vulval uterine sac /V-A (%) 30.7 + 8 (21.0-49.7) 31.7+5.6 (14.3-69.5) 17.8 103
Tail 429+ 25 (39.5-47.5) 41.8+3.9 (29.7-56) 9.5 97.4
Body width 19.8 £1 (17.9-21.9) 156 +1.7(12.2-21.9) 114 78.8
Anal body width 12.2+£0.9(11.1-14.2) 10.4+£1.2(7.8-14.2) 11.8 85
Stylet/ L % 15+02(1.1-2.1) 1.6+0.2(1.1-2.3) 12.7 103
S.E.pore/L % 11.7 +1.2 (10.2-13.6) 12.1+1 (9.5-15.1) 8.9 104
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*: The ratio of nematode indices means of A. besseyi fed with fungi to initial population (isolated from the infected plant) in
percent
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Table 2. Means morphometric characteristics of females of the initial population of Aphelenchoides besseyi and 20 populations
fed for three or six months with Curvularia sp. (Cur), Bipolaris sp. (Bip), Urocladium sp. (Uro) and Fusarium sp. (Fus). (All
measurements are in micrometers).

Characters/Populations p(;qutII:tlio Bip®* Cur® Uro® Fus® Cur®—-"" Fus® Uro® — Fus® Fus® — Fus®
n
n 10 10 10 10 10 10 10 10
L (um) 733 580 570 539 576 601 636 664
a 36.8 422 409 386 417 40.8 415 41.9
b 9.3 85 81 85 8.4 8.8 9.3 8.6
b' 7.1 42 4.2 4.4 4.3 4.5 4.6 4.2
c 17.0 142 151 143 14.5 154 15.7 16.4
c' 3.5 44 43 4.1 4.3 4.0 4.2 3.8
Y 69.6 69.3 69.8 68.6 69.0 69.9 69.3 68.5
Stylet 114 109 105 11.1 10.6 10.4 10.8 10.8
ﬁggﬁgg%ﬁ:‘g tocenterof 56 568 584 536 605 54.8 56.8 62.9
m;:{iir?glejmégg:aryngo- 788 689 703 637 68.7 68.9 69.7 772
Qh”;f;:]‘;rez:“;f;nzgd of 103 1:39' 1%6' 1239 135 133 140 157
Anterior end to secretory-
excretory pore (S. E. 85.4 75.0 75.7 70.1 746 73.6 81.2 82.1
pore)
Anterior end to nervering 839 737 748 657 737 68.7 67.1 76.3
Anterior end to vulva 509 402 398 370 397 420 440 455
Anterior end to anus 690 539 532 502 539 562 595 624
Vulva to anus distance 181 137 134 131 142 141 155 169
Lip region height 3.3 2.7 2.7 2.6 2.9 2.6 2.5 2.5
Lip region width 6.4 58 55 55 5.4 5.7 5.8 5.7
Median bulb width 11.0 9.0 93 9.1 9.2 9.6 9.6 9.9
Median bulb length 16.4 139 13.7 131 14.3 14.2 14.2 14.7
Post-vulval uterine sac 53.7 46.8 53.0 44.2 36.4 41.7 45.7 45.8
Tail 43.0 409 38.0 37.8 406 39.1 40.6 40.5
Body width 199 137 140 140 141 14.8 15.3 15.9
Vulval body width 182 132 13.0 135 127 13.8 14.3 14.1
Stylet/ L % 1.6 19 18 2.1 1.8 1.7 1.7 1.6
S.E.pore/L % 11.8 129 132 131 130 12.2 12.7 12.4
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Table 2. Continued.
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Characters/Populations C;:;: Fgfr: U(r:tl)jr; CLLJI:‘SO; BI'Splspg’ FléSI:)G" BLinrso:
n 11 11 10 10 10 10 10
L(um) 754 696 699 734 697 756 645
a 44.8 46.5 44.3 46.4 42.5 43.6 42.8
b 9.6 9.2 9.1 9.5 9.2 9.5 8.8
b' 4.8 4.7 4.9 51 45 4.8 4.2
c 16.2 16.9 16.7 15.7 16.5 16.1 16.0
c' 4.0 3.9 4.0 4.3 3.8 4.0 4.4
Y 69.2 69.6 69.4 68.2 69.7 69.1 70.6
Stylet 11.3 10.9 10.9 11.1 11.4 11.4 10.1
puterior end to center ofmedian 4.9 64.3 63.5 64.4 63.9 66.2 63.8
JAu?]tcet:Io?]r end to pharyngo-intestinal  4¢ 4 76.5 76.8 776 75.8 79.3 73.3
ggﬂor endtoend of pharyngeal ;g 148 145 148 156 159 152
?;rteer(ig_rE_“S;:’e)secretory'ex”etory 84.1 83.7 86.2 86.1 82.7 83.4 83.8
Anterior end to nerve ring 79.9 81.5 82.6 81.7 81.3 79.9 79.7
Anterior end to vulva 521 485 485 501 486 522 455
Anterior end to anus 707 655 657 688 659 708 609
Vulva to anus distance 186 170 172 186 172 186 154
Lip region height 2.7 2.6 2.6 2.6 2.7 2.7 2.7
Lip region width 6.0 5.5 5.6 6.1 6.0 6.3 5.9
Median bulb width 10.4 9.1 9.6 9.9 10.3 11.0 9.8
Median bulb length 15.0 13.2 14.0 13.9 14.4 15.7 13.9
Post-vulval uterine sac 56.6 55.8 55.7 52.0 52.9 57.7 51.7
Tail 46.6 41.3 41.9 46.8 42.1 47.3 40.6
Body width 16.9 15.0 15.8 15.9 16.4 17.4 15.1
Vulval body width 16.0 14.4 14.8 15.1 15.3 16.4 14.1
Stylet/ L % 15 1.6 1.6 1.5 1.7 15 1.6
S.E.pore/L % 11.2 11.8 12.4 11.8 12.2 11.1 12.4




ol)Son g sileog, e TSy B el g lie glag B 5l 4 aws ST 1L

Aol Y Jgux
Table 2. Continued.

ind —» 3 3 5 in3d —» 3 3 5 i
Characters/Populations Bip Cur Uro Bip Fus Uro Maximum/

Fus® Cur® Uro® Cur® Uro® Bip® minimum

n 10 10 10 10 10 10 -

L (um) 729 751 658 749 623 693 14
a 42.8 47.9 42.8 43.6 43.4 45.1 1.3
b 9.7 9.6 8.8 9.8 8.8 9.0 1.2
b' 4.3 5.0 4.3 4.9 4.7 4.4 1.7
c 16.8 17.5 16.9 17.3 15.8 16.4 1.2
c' 3.7 4.0 3.8 3.9 4.1 4.0 1.3
\Y 70.6 70.0 69.9 69.2 68.6 69.3 1.03
Stylet 10.5 10.3 10.0 10.3 10.0 11.1 1.1
'sunlfrior endtocenterofmedian ¢, 5 654  g44 658 612 657 1.2
ﬁ?;g:ﬁ;ﬁ'&iggf:ary”go' 749 778 750 766 711 769 1.2
g\lr;;e(gor end to end of pharyngeal 149 152 153 134 159 1.7
fx”ctfgff,’{yeggfe°(§e_°,§t§g{;) 836 837 798 818 778 834 1.2
Anterior end to nerve ring 80.5 83.6 79.9 80.6 72.7 80.2 1.3
Anterior end to vulva 514 525 461 518 427 480 14
Anterior end to anus 685 712 619 705 584 651 1.4
Vulva to anus distance 171 186 158 188 157 171 1.4
Lip region height 2.8 2.7 2.6 2.6 25 2.7 14
Lip region width 6.1 59 5.7 5.8 52 6.0 1.2
Median bulb width 11.0 9.8 9.4 104 8.7 10.0 1.3
Median bulb length 15.5 14.3 13.2 14.1 13.6 14.8 1.3
Post-vulval uterine sac 59.4 57.7 52.5 54.1 47.4 53.5 1.6
Tail 43.5 43.1 39.4 43.3 394 42.3 1.2
Body width 17.1 15.7 154 17.2 144 155 14
Vulval body width 16.1 15.3 14.7 15.9 135 14.6 1.4
Stylet /L % 14 14 15 14 1.6 1.6 15
S.E.pore/L % 11.5 11.1 12.1 11.0 12.7 12.0 1.2

el Loz B 5 wiles (ole) asdins ey o odimo)las il g dw slacl i
ol oz )1 51 asles aass o5 samoylis IS Cudle sk

*: Numbers three and six indicate the feeding time (months) of the nematode on the fungi
**: The arrow sign indicates the order of nematode feeding on the fungi
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Curvularia sp. slez B L ouls 4355 Cosax Y+ 9 Aphelenchoides besseyi adgl coses 5 slaailel rwwcsy ) Slasin .V J9do
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Table 3. Morphometric characteristics of males of the initial population of Aphelenchoides besseyi and 20 populations fed by

Curvularia sp., Bipolaris sp., Urocladium sp. and Fusarium sp. {All measurements are in um and data are mean + standard
deviation (range)}.

Character/ Population Initial population Total cv ra":i/lc??[’]/i)*
n 10 211 - -

L 589 + 26 (552-630) 465 * 70 (308-630) 15.1 78.9
a 34.6+1.5(32.7-37.2) 37.2+2.9(30.1-45.0)0 7.8 107
b 8.1+0.4(7.4-8.8) 7.4+0.7 (5.7-10.4) 9.6 90.4
b' 7.4+27(5.9-15.1) 3.8+1(2.7-15.1) 27.1 52.4
c 16.7 £ 0.9 (15.5-18) 149+1.6(11.9-20.0) 10.7 89.6
c 2.7+0.1(2.5-2.9) 2.8+0.2(2.2-3.5) 7.9 105.5
Stylet 9.8 +0.7 (8.9-10.8) 9.5+0.7 (7.8-12.0) 7.7 97.3
Anterior end to center of median bulb 59.4 £1.7 (57.1-62.5) 52.4+5.4(34.9-63.0) 104 88.1
ﬁztcetzgonr end to pharyngo-intestinal 71.9+3(68.3-79.2)  625+59(47.0-792) 95  86.9
Anterior end to end of pharyngeal glands 84.6 £17.1 (39.1-98.7) 121 +15.8(39.1-152) 13.1 1435
Anterior end to secretory-excretory pore 77.1+ 4.3 (72.0-83.9) 69 + 6.4 (54.0-83.9) 93 89.6
(S. E. pore)

Anterior end to nerve ring 77.5+3.1(72.0-81.5) 66.1+7.1(45.0-81.5) 10.9 85.3
Anterior end to anus 554 + 25 (517-591) 435 * 69 (283-591) 15.8 78.6
Lip region height 3.2+0.2(2.8-3.5) 2.4%0.2(1.9-35) 12.0 77.1
Lip region width 6+0.1(5.7-6.3) 5.1+0.4 (4.0-6.3) 8.5 85.0
Median bulb width 9.8+0.4 (9.0-10.4) 8.3+0.9 (4.6-10.4) 11.4 84.8
Median bulb length 14.3+0.5(13.4-15.3) 12.2+£1(9.5-15.3) 8.8 84.8
Tail 35.3+2.2(32.5-38.7) 30.9+2.9(23.7-38.7) 95 87.7
Body width 17 £ 0.9 (15.7-18.9) 125+1.8(9.4-18.9) 145 73.4
Anal body width 12.8 £0.6 (12.1-13.8) 10.7+£1.1(8.1-13.8) 11.0 83.4
Stylet / L % 1.6 £0.1(1.4-1.8) 2.0 £0.3(1.4-2.9) 145 126
S.E. pore/L % 13+0.3 (12.4-13.6) 148+12(12.4-186) 8.3 114
Spicule (dorsal limb) 19.5+ 1.2 (18.3-21.5) 179+ 1.8(13.0-22.3) 10.1 91.8
Spicule (ventral limb) 12.5+1.3(10.6-15.3) 9.3+1.4(6.2-15.3) 15.6 74.2
Spicule (curved median line) 15.8 £ 0.9 (13.9-17) 12.0+£1.9 (6.0-17.0) 16.3 75.9

(o381 LS 5l ons (3lulaz) sl Comoz sla asls 4 il slag 8 b oosaydis A, besseyi wiles slo asls (oo Silee Card

.M)o o>

*: The ratio of nematode indices means of A. besseyi fed with different fungi to initial population (isolated from the infected
plant) in percent
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Table 4. Means morphometric characteristics of males of the initial population of Aphelenchoides besseyi and 20 populations

fed for three or six months with Curvularia sp. (Cur), Bipolaris sp. (Bip), Urocladium sp. (Uro) and Fusarium sp. (Fus). (All
measurements are in micrometers).

Character/ Population polpnui:;?ilon ip® Cur? Uro® Fus® CLIJ:er;** UEZ;: Flu:fs;
n 10 10 10 10 10 10 10 10
L (um) 589 487 412 466 417 406 416 399
a 34.7 39.0 375 36.0 33.8 35.1 35.6 33.7
b 8.2 7.9 7.0 1.7 6.6 6.6 7.6 6.9
b' 74 3.8 35 4.0 34 3.6 3.8 3.6
c 16.7 145 13.2 14.9 13.6 13.9 14.2 13.9
c' 2.7 3.1 3.1 2.9 3.0 2.9 2.9 2.9
Stylet 9.8 9.5 9.5 9.9 9.9 9.5 9.4 9.7

Anterior end to center of
median bulb

Anterior end to pharyngo-
intestinal junction

Anterior end to end of
pharyngeal glands

Anterior end to secretory-
excretory pore (S. E. pore)

59.5 52.4 48.8 52.7 51.4 47.6 42.6 45.4
72.0 61.8 59.1 61.1 62.8 61.3 54.8 57.6
84.7 128 119 119 123 114 109 107

77.1 69.7 64.0 68.8 62.1 62.8 64.1 64.4

Anterior end to nerve ring 77.5 68.1 65.6 70.3 64.0 60.1 52.4 55.4
Vulva to anus distance 554 457 380 441 386 376 387 373
Lip region height 3.2 2.5 2.4 2.6 2.7 2.5 2.2 2.3
Lip region width 6.1 5.2 5.0 5.2 5.0 52 5.0 5.0
Median bulb width 9.8 8.6 8.0 7.9 7.9 8.1 8.0 7.8
Median bulb length 144 12.8 121 11.9 12.2 11.9 11.8 114
Tail 35.3 33.3 31.3 31.1 30.7 29.2 29.1 27.9
Body width 17.0 12.4 11.0 12.9 12.3 11.5 11.7 11.8
Stylet/L % 1.7 2.0 2.3 2.1 2.4 2.4 2.3 25
S.E.pore/L % 13.1 14.3 15.5 14.9 15.1 15.5 15.2 16.2
Spicule (dorsal limb) 19.6 18.1 175 16.2 18.2 18.6 19.0 17.4
Spicule (ventral limb) 12.6 10.1 9.0 10.3 10.9 9.6 9.1 8.3

Spicule (curved median

line) 15.9 13.1 11.9 12.1 13.7 12.4 11.2 11.5
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Table 4. Continued.
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Character/ Population C;::): Féfr: Ucr:%?’r; Cllj:‘i): BI'BP;G" Flé&:;: BLinrso:
n 10 10 10 10 10 10 10
L (um) 445 549 525 410 487 450 442
a 38.2 42.0 40.0 375 37.0 36.2 38.4
b 7.0 8.0 8.0 7.2 7.2 7.1 7.4
b' 3.4 4.0 4.1 3.5 3.6 3.7 3.8
c 14.4 16.2 17.0 14.6 14.5 14.1 14.8
c' 3.0 2.9 2.7 2.9 2.9 3.0 3.0
Stylet 9.7 10.0 9.7 9.0 10.5 10.1 8.6
ﬁggﬁgg%ﬁ:‘g to center of 538 501 559 486 561 532 505
ﬁ’t‘gg{iir?glejmé‘t’ig:ary”go' 63.7 68.4 65.8 57.1 67.7 63.5 59.5
'sh”;f;in(gezrl“élt;nggd of 132 138 127 119 135 124 116
Q(Tf;t'g:yeggrteo(ssecéetgge) 678 760 742 645 752 694  62.9
Anterior end to nerve ring 67.6 72.2 70.0 59.2 72.3 67.0 63.2
Vulva to anus distance 417 515 494 382 453 419 422
Lip region height 24 25 2.3 2.3 24 24 2.3
Lip region width 5.1 5.2 5.2 5.0 5.5 5.3 4.9
Median bulb width 8.3 8.7 8.5 7.4 9.2 8.6 8.2
Median bulb length 12.6 12.5 12.6 11.1 12.9 12.5 11.4
Tail 31.1 33.7 30.9 28.3 33.6 31.8 29.6
Body width 11.7 13.1 13.3 10.9 13.2 12.4 115
Stylet/ L % 2.2 1.8 1.9 2.2 2.2 2.3 2.0
S.E.pore/L % 15.3 13.9 14.2 15.8 15.5 15.6 14.3
Spicule (dorsal limb) 17.9 19.5 18.5 16.8 19.1 18.3 15.3
Spicule (ventral limb) 8.4 9.6 9.0 8.7 8.9 8.8 8.9
Spicule (curved median line) 10.1 11.7 13.0 9.9 12.1 12.4 114
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Table 4. Continued.

in3 — 3 3 5 ind — 3, 3, .
Character/ Population Bip Cur Uro Bip Fus Uro Maximum/

Fus® Cur® Uro® Cur® Uro® Bip® minimum

n 10 11 10 10 10 10 -

L (um) 533 509 416 534 427 445 15
a 34.5 39.8 38.7 39.2 38.3 36.5 1.2
b 8.1 7.8 7.3 7.9 7.2 7.0 1.2
b' 3.8 3.9 3.9 4.1 35 35 2.2
c 16.8 16.1 14.7 16.8 15.0 14.1 13
c' 2.7 2.8 2.9 2.6 2.8 3.0 1.2
Stylet 9.1 9.3 8.6 9.4 9.4 9.8 1.2
Qggﬁ;‘ﬁgi’;ﬁ to center of 566 554 489 574 509 539 1.4
ﬁ?éi{:ﬁ;ﬁtiégﬂ‘aryngo' 657 650 575 671 597 633 13
'sh”;re;:]‘ge?‘;lt:ngzd of 141 128 106 131 123 129 17
g(r:ffgtig:yeggrteoé‘fCé‘?tsg)r’e') 738 731 647 744 662 704 1.2
Anterior end to nerve ring 70.8 67.7 63.5 72.1 62.6 67.2 15
Vulva to anus distance 501 480 388 502 398 413 15
Lip region height 2.6 2.4 2.2 2.6 2.4 2.5 15
Lip region width 5.2 54 4.7 5.3 4.8 54 13
Median bulb width 9.6 8.2 7.1 8.7 75 9.0 1.4
Median bulb length 13.2 12.0 10.8 11.7 114 13.1 13
Tail 31.7 31.4 28.3 31.7 28.6 315 13
Body width 15.5 12.8 10.8 13.6 11.2 12.3 1.6
Stylet/ L % 1.7 1.8 2.1 1.8 2.2 2.2 15
S.E.pore/L % 13.9 14.2 15.5 13.7 15.5 15.9 1.2
Spicule (dorsal limb) 17.7 19.3 16.2 18.3 16.8 17.8 13
Spicule (ventral limb) 10.0 8.6 7.2 8.5 9.0 10.1 1.7
Spicule (curved median line) 12.8 12.2 8.3 9.9 10.9 13.2 1.9

el Loz, 51 wiles (ole) asdns ey o odimo)las il g dw slael i
ol oz )18 51 asles aass o5 samoylis IS Cudle s

*: Numbers three and six indicate the feeding time (months) of the nematode on different fungi.
**: The arrow indicates the order of nematode feeding on different fungi.
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