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Feeding amount of pot-worm (Enchytraeus bulbosus) on American
ginseng root and its generational fertility

ZHAOQO Limin,MA Guilan,GUQO Sufen

(College of Bioscience and Engineering /Shaanxi Key-Laboratory o[ Bioresources,Shaanxi University of

Technology, Hanzhong . Shaanxi 723001 ,China)

Abstract: [Objective) Impacts of both rearing temperature and initial density on survival rate and fe-
cundity of parental adults and feeding amount of filial new-adults of the pot-worm, Enchytraeus bulbosus
Nielsen &. Christensen (Clitellata; Enchytraeida; Enchytracidae) were studied to extend its biological theo-
ries and estimate the level of damages and losses of American ginseng, Panax quinque folium L. ,caused by
the new pest. [Method] A two-factor experiment was designed in that nine gradients of constant tempera-
ture interacted with three levels of initial density of parental new-adult inoculations,and a full generation of
the pot-worm was reared and observed. A total of six indexes were extracted,and an ANOVA was per-
formed to determine effects of multiple treatments. [Result] Rearing temperature (T) exerted significant
impact on survival rate (SR) of parental adults, rearing period (RP) ,adult equivalent (AE) of the first fil-
ial offspring, per capita reproduction (PCR) by parental adults,and daily mean reproduction (DMR) by
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parental adults. SR averaged at 87.1% in the range of 12. 0—30.1 °C ,but reduced significantly at 9.9 and
33.0 C. RP shortened rapidly with T of 9. 9—30. 1 °C. The mean AE was 64. 3,and mean PCR was 35. 9 in
9.9—27.1 C,and both lowered significantly at 30. 1 C. DMR increased with T significantly, reached the
peak at 27.1 “C,and then declined sharply. T had little influence on feeding amount (FA) of the first filial
new-adults on fresh ginseng tissues,and mean FA was fresh mass 1. 19 mg ginseng root powders per AE.
Initial density (N,) exerted significant impact on RP,AE,PCR,DMR and FA,but showed little influence
on SR. AE increased significantly with N,. As decreased with AE significantly, the trend of PCR or DMR
revealed crowding effect among the first filial individuals. As declined with AE significantly, the trend of
FA meant strong competition of food in the first filial progenies,and contributed to loss coefficients of A-
merican ginseng root. [Conclusion)] SR, AE, PCR and DMR reflected the characteristics of pot-worm pa-
rental adults to survive and reproduce,whereas FA revealed feeding amount by filial new-adults on Ameri-

can ginseng root. These indexes can be used to estimate the pot-worm’s populations and the damages to

ginseng in the field so as to forecast and control the pest efficiently.
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Table 1

A, DU H S i AE 3F. £ 33. 0 CAL B IS /Y
Fy AU BRI 22 8. 7. 291 30. 1 "CALH 5 % 2
22%;PCR & %= 4. 3, 29 /7 30. 1 °C 4b P {H i
19 %0 5 —F By e AR T H b i BE AL BRI . 2 BRI 1Y
AE SR H ¥ 58 DMR f£ 33 CHRFFEZ0. 11;
I FA REETHE (2008 10 mg SRR
P AR H ST R » o8 4 I R S B A i) E A
B SR {EAN.7E 33. 0 °C Ak T A1 435 b5 ™ 5 i 25
WG 5 22 56 b B b 3 UMM BR . 2 9. 9~
30.1°C 8 BrefFRiRIE 5 3 s # E BEAT IR 205
ZEHT .
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Impacts of rearing temperature and initial density on the six array variables associated with populations of pot-worm

RFRE/C WIREE/ & HIER/% g/ d ML ¥ 5E % A5 AR/ (mg+ AE™D
T Ny SR RP AE PCR DMR FA
1 57.1 70.8+0.6 54.0+2.2 54.0+2.2 0. 44 1.3140.05
9.9 2 67.9 70.1£0.5 68.1+8.1 34.044.0 0.33 1.2240.15
3 71.4 68.7+0.5 99.6+9.1 33.243.0 0.35 0.97+0.10
1 100. 0 52.6+0.6 49.3+2.0 49.3+2.0 0.94 1.4540. 06
12.0 2 100. 0 50.9+0.4 90.5+3.8 45.3+1.9 0.89 0.99+0.04
3 84. 4 47.7+1.3 101.149.0 33.743.0 0.60 1.0040. 14
1 85.7 34.4+0.7 41.6+2.5 41.6+2.5 1.04 1.3240.09
14.5 2 85.7 33.7+0.9 52.4+4.0 26.2+2.0 0.67 1.4440.11
3 95.2 31.840.7 81.646.1 27.2£2.0 0. 81 0.934+0.08
1 82.1 25.040.5 46.0+1.6 46.0+1.6 1.51 1.3140.05
18.0 2 80. 4 25.4+0.5 65.9+4.4 33.0+2.2 1.04 1.0540.10
3 88.1 26.8+0.5 96.4+4.5 32.1+1.5 1.06 0.78%+0.05
1 81.0 20.440.7 38.5+2.0 38.5+2.0 1.53 1.75+0.13
21.0 2 95. 2 18.640.2 63.6+3.9 31.8+2.0 1.63 1.0940.09
3 88.9 19.740.4 86.3+5.8 28.8+1.9 1.30 0.82+0.06
1 81.0 20.5+1.1 38.44+3.2 38.4+3.2 1.52 1.5040.10
24.2 2 83.3 16.8+0.6 56.4+4,2 28.2+2.1 1.40 1.38+0.12
3 93.7 17.140.7 84.1+5.9 28.0+2.0 1.54 0.94+0.08
1 78. 6 16.6+0.8 39.1+2.0 39.1+2.0 1. 86 1.3940.09
27.1 2 82.1 16.94+0.5 61.1+4.7 30.5+2.4 1.48 1.25+0.12
3 85.7 15.6+0.2 103.8+5.8 34.6+1.9 1. 90 0.8240.06
1 71.4 17.140.6 29.3+0.8 29.3+0.8 1.22 1.2140.03
30. 1 2 81.0 15.9+0. 2 43.6+3.3 21.8+1.7 1.11 1.3740.07
3 88.9 14.6+0.5 46.2+3.8 15.4+1.3 0. 94 1.32+0.07
1 57.1 29.7+2.0 3.840.9 3.84+0.9 0.07 —
33.0 2 89.3 28.0+1.6 9.4+2.2 4.7+1.1 0.15 —
3 76. 2 26.6+0.3 12.94+1.5 4.340.5 0.12 —

2.2 HEFIE B XTIk TE 4 15| K I8 Fh B O 22 M
28 L, T X SR.RP.AE.,PCR 1 DMR
R 5% T 3K B 3 (P<<0. 05) e g /K (P<<0. 01)
BX} FA (800 R i % (P>>0. 05), SR {4 7 fit
TR B W 3 (9.9 °CL 33,0 C) &K, M 78 H P
(12.0~30. 1 “CO#m, ¥E X 87. 17, ¥ B 2% AL
WA R S HE R BLIE R . RP (A 9. 9~
30.1 CNRE T Feymiie &4k . AE H{ETE 9. 9~
27.1 CNA3Ai T 56.3~76.7,F1 64. 3,03 2 &

FACBLE 5B N, A 3A B ST 2)
fHAE 30. 1 °CBRRE, Ul FE & T 27, 1 "Cof £
BRFEL WM B A i, PCR H{HTE 9.9~12.0 C N
B A 14.5~27.1 CH A TF 31. 6~37.0, 7F
9.9~27.1 CHFEH 35. 9, 7F 30. 1 CHERE, YL I
B AE % ME . DMR Y56 T 7F s m 5
& BT AE 271 CiR 3R . B7E 30. 1 °CBRFE 1
9.9~14.5 °C,DMR ¥J{H<1. 13, i #£ 18. 0~30. 1
C,DMR ¥ =>1. 63, 15 W] Bk 3 2 5] Pl fiF 50 i &5 7E
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B XN FJE. FA BEBIZE 9. 9~30.1°C  mg/AEB{E N 1. 19 me/AE., i B 8l 7 1L 4
ZRARE(P>0.05), 4041 T 1. 05 ~1.30  LRHEMAKNREYETREBENEE.

x2 BEFRBRENKEBEXKEFEABBEER EENMFREKBINEEN 0
Impacts of rearing temperature on survival rate and fecundity of parental adults and feeding amount of

Table 2

filial new-adults of Enchytraeus bulbosus

TFE RE EERT AT T AR R (me - AE D
T SR RP AE PCR DMR FA
F1{& F value 4,12~ 832.3%* 11.5*~ 9.78** 39.9% " 0. 60
9.9 65.6 ¢ 69.8 a 71.6 ab 40.4 ab 0.49 e 1.17 a
12.0 97.6 a 50.4 b 76.7 a 42.8 a 1.13d 1.15 a
14.5 89.4 ab 33.3 ¢ 56.3 ¢ 31.7 ¢ 1.07d 1.23 a
18.0 83.7 be 25.8d 66. 4 abc 37.0 abe 1.63 ¢ 1.05 a
21.0 89.1 ab 19.6 e 59. 7 be 33.0 ¢ 1. 90 be 1.22 a
24.2 86.6 b 18.1 ef 56.8 ¢ 31.6 ¢ 2.12 b 1.27 a
27.1 82.2 be 16.4 {g 62.9 bc 34.7 be 2.59 a 1.15 a
30. 1 81.0 be 15.9 ¢ 39.0d 22.2d 1. 81 be 1.30 a

TEe % % x RoR2E 50 B B 3 (P<T0. 05 B P<T0. 01. F A 4) 5 7] 51 B dim )5 AR A [R] /NG 7 B 32 34 B ) 22 5 35 (P<C0. 05 X845 [%

B . £ 3.

Note: * and * #* indicates significant at P<C0. 05 and P<C0. 01 (F-test), respectively. Different letters in cloumn indicate significant

difference at P<C0. 05 (Duncan’s multiple range test). The same for Table 3.

59.9~30.1 ‘CHY 8 WA &5 BEXS I, &
{51 B A5 ALl B FGT {H 4y 3 h 53. 0, 36. 1,
26.2,18.9,15.3,12.7,11.0 f1 9.7 d., % 2 "ppysz
M RP HHE FGT {8 43 HI % 16. 8,14, 3,7. 1,
6.8,4.3,5.4,5.4 F 6.2 d., W% BIE K (=)
FRAE At 3 0BT s 1 1% 3 56 20U (Wandering and
fully maturing period, WFMP) ; lb#AFE T F} 5 1 1
WAL E 21,0 CHR (4.3 DL BEA T EK .
2.3 MBRBEMNKELBISEMBENZN

23 AL 540 SR I F K (i A 3% (P>

0.05), Mi% 4l RP.AE.PCR.DMR #1 FA ) F #
B3 (B3R B % (P <C0. 05) B il i 3% (P <C0. 01) /K,
SR YA 22 5 A B2 UL W) IR 25 8 Ny X 25 AL
WA 3% R AL DR BEL S . B4 RP.AE,
PCR.DMR 1 FA ¥{ [a] 22 5 & 3% 50 3% . 1 B
No X3 28 Jg Pk 7= A SE P2 i . AE B{H B N, Tt
Ei 3 FFF.{H RP.PCR.FA §l DMR (¥ ¥){H #
Bl N T I A A SR R R T LR I
R RR.

B3 VBRTEENKBELBFEAABETE EENMFRTREMEEH N

Table 3

Impacts of initial density on survival rate and fecundity of parental adults and feeding amount of

filial new-adults of Enchytraeus bulbosus

WIREE /& fFwmR/ % [T TR Y B HEE  WEht/(mg- AE D
N SR RP AE PCR DMR FA
F 1§ F value 1.15 5.64* 94.0* " 31.0%* 11.4** 13.1*~
1 81.9 a 32.2 a 41.4 ¢ 42.0 a 1.84 a 1.40 a
2 86.5 a 31.0 ab 61.5b 31.4 b 1.49 b 1.22 a
3 87.7 a 30.2 b 85.2 a 29.1b 1.45 b 0.95 b
s Wb EZER D, X6 1R 4 £ 5] S 56 b B R AN R 4 o] ) O AR A iy
L=t (cohort life table) . XA BT 4 il 4% 5 W ] 4 fir ¢
3.1 WA EMEE (time-specific life table) , A It 25 25 45 & 52 Bbr » 3 .

P58 BB AR T A 1 05 9k » i A 1 2
FEATRIETY . BRI Ao A AL S R K
IR BT Bl 25 2R 7 B0 A, {68 B A K el I R AL 1) 4
351 H i 16 22 5 Js 1A% T4 Wi 9 L 40 1 R T R
AV L A EN R . IR A R HRE LU BE
LA TR HUR B YA B L B S A <y ] E Rk B
{82 NEs S| S S T D a1 1 s s A

S 19 BRI S 3 GORAURT LS| W) 4G A

e I RIR G KL% .

3.2 FAIRE 2MEERBFEMEZMIHLR
AKH IR B 12 °C 55 35 19 I Al B ) 9. 9 ~

18..0 "C 15 IR Y /INPR A A 3 AU Al sl 1 A 3R iy 1

EANTERX — BRI X A5 R R IR A 21 C R

TR JERRE 1] 21, 0~33. 0 "C 15 JR B /INBR N 3% P 2
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BT B E] L 4EHF EATAE 21, 0~30. 1 C B A7 16 F 4L
5 ARAE 33,0 CHIAR, FI X 2 B A [F) 5 3 v &
FiRE o AR A LI ZR MBI 7E 12, 0~30. 1 °C P71 H R 1k
TR BB AT AL R X I A A PR AR AL
SRAEH A MBS 5 B AR
3.3 EFEEMIERMZNE

AFTE S A B A5 % SR AE AR XY
14 3 A 2 T o 0K v S v A HE TR it L 1 W T i
IREHH 4, 33.0 ChHF|E RP,AE, PCR,
DMR Fl FA W44 B8 )™ 55 25 2508 i 3, uE i itk
T B A T Bk A 2 5] 1 A A ER DXL B2 A SOE R
JE I B 3 — 3t 3 R R Xk Bk A £k s i A 0 R 1k S
M A K

R 24 M| oAy B )4 L S A SR Y IO A
I B BCFr o B il 2 7 O A, LA B ) AE,
PCR #1 DMR M\ 3 D7k . AE #7224k #aik
M1,9. 9 ~30. 1 °Cif B BR 48 28 | 5 R & &5
12.0~27. 1 “CHl KB KM R TE He, H AR & 1)
TEL B A ) H A AR . PCR A8k i#a$ 5 AE
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