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Table 1. Comparsion of body dimension of the female of P. coffeae isolated from the infected roots of citrus

Character Range Mean Standard Standard Coefficient Handoo & Golden
error deviation of variation (1989)
mean (%)

Linear ( «m)

Body length 530.0-705.0 604.6' 5.48 36.76 6.08 370-690
Body width 20.0-27.5 23.9 0.25 1.67 6.99

Tail length 25.0-36.3 29.7 0.37 2.51 8.45

Excretory pore to head end 77.5-98.8 81.5 0.77 5.20 5.94

Stylet length 17.0-17.8 17.4 0.03 0.19 1.09 15-18
Stylet Knob base 3.3-4.5 3.9 0.06 0.38 9.70

DEGO to knob base 2.5-4.3 33 0.08 0.51 15.46

Esophagus length 72.4-105.9 89.1 1.28 8.58 9.63

Postvulval uterine sac 20.0-35.0 26.2 0.55 3.66 13.95

Anus to vulva distance 77.5-127.5 94.2 1.52 10.21 10.84

Ratios

a 20.2-30.5 25.4 0.31 2.05 8.09 17.7-30.5
b 5.5-7.9 6.84 0.10 0.69 10.09 5.0-7.8
c 17.0-24.2 20.4 0.23 1.54 7.55 13.7-23.9
A% 75.4-82.7 79.6 0.24 1.59 2.00 75.8-84.2

! Data are means of the measurements of fifty females
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Table 2. Comparsion of body dimension of the male of P. coffeae isolated from the infected roots of citrus

Character Range Mean Standard Standard Coefficient Siddiqi, 1972
error deviation of variation
mean (%)
Linear ( «m)
Body length 460.0-593.3 520.5" 5.32 39.46 7.58 0.45-0.70
Body width 15.63-17.50 16.29 0.07 0.54 3.34
Tail length 21.25-26.25 24.44 0.18 1.33 5.44
Stylet length 16.25-17.50 16.43 0.05 0.36 2.18 15-17
Esophagus length 70.42-87.15 78.74 1.03 7.63 6.82
Spicule length 12.50-16.25 15.18 0.15 1.14 7.52
Gubernaculum length 4.46-5.80 5.42 0.06 0.41 7.52
Ratios
a 28.72-36.51 31.95 0.29 2.14 6.70 26-40
b 5.87-7.43 6.63 0.05 0.40 8.56 6-7
c 19.56-25.66 21.35 0.25 1.82 8.53 17-24
T 41.28-56.52 48.26 0.59 4.41 9.13 45-52
! Data are means of the measurements of fifty males
Dlmrkti=CeE AR IS - nTUIRE ISR aany 2% IR ko ) B2 0T 5

T fcHT A 5 > [R5 Handoo B2 Golden Z %R 2 -
Golden %5 X2 Pratylenchus gutierrezi ~ Handoo %5 .2 P.
arlingtoni 2 Inserra %[ Z P. jaehni 73¥EE K} » a8
S8 E T E AR ~ RO RO TR ARAR R AR R E
5355 F RIS Bk (Pratylenchus coffeae) ~ 177 HRIEHR
&% (Pratylenchus penetrans) X - AEJE x5 (P. loosi) °
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B— ~ JCERRARAERE & Pratylenchus coffeae ZJZREFHE  (A) MESR ZTZRE (120X) 3 (B) [fsh ZJERE (120X) 5 (C) MERRIAES.Z
JEREREE (1000X) 5 (D) s {15 2 JEZREREE (1000X) 5 (E) &kt 2 2 2Rk (800X) 5 (F) R ARZIZREREE (400X) ©
Fig. 1. Light micrographs of the features of Pratylenchus coffeae. (A)Female (120X). (B)Male (120X). (C)The head of female
(1000X). (D)Lateral field of female (1000X). (E)The spermatheca of female (800X). (F)The tail of female (400X).

B — ~ JCERREGAER T Pratylenchus penetrans ZJZRERFHH - (A) MEELZIZRE (120X) ; (B) &L ZIZRE (120X) 5 (O) IE&RFEHAR
ZIZHEAS E (1000X) (D) &I 2 FZREREE (1000X) : (E) Mk FRiEo 28 2 I REMS S (800X) : (F) FRRHERZZHEMEE (400X) -
Fig. 2. Light micrographs of the features of Pratylenchus penatrans. (A)Female (120X). (B)Male (120X). (C) The head of
female (1000X). (D)Lateral field of female (1000X). (E)The spermatheca of female (800X). (F)The tail of female (400X).
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Table 3. Comparsion of body dimension of the female of P. penetrans isolated from the infected roots of strawberry

Character Range Mean Standard Standard Coefficient Handoo & Golden
error deviation of variation (1989)
mean (%)

Linear ( xm)

Body length 610.0-715.0 666.0' 4.34 30.66 4.60 430-810
Body width 20.0-37.5 25.4 0.55 3.86 15.20

Tail length 25.0-37.5 314 0.44 3.09 9.83

Excretory pore to head end 56.3-127.5 91.9 1.76 12.46 13.57

Stylet length 15.3-17.3 16.6 0.06 0.45 2.65 15-17
Stylet Knob base 3.0-5.0 3.8 0.06 0.42 11.11

DEGO to knob base 2.3-4.0 3.0 0.07 0.47 15.57

Esophagus length 100.0-135.0 118.7 1.29 9.13 7.69

Postvulval uterine sac 17.5-50.0 24.9 0.76 5.40 21.68

Anus to vulva distance 71.3-140.0 107.9 1.67 11.83 10.97

Ratios

a 18.1-32.5 26.8 0.51 3.60 13.45 19-32
b 4.8-6.5 5.6 0.05 0.38 6.66 5.3-7.9
c 17.7-27.6 21.4 0.31 2.19 10.21 15-24
A% 73.2-84.3 78.7 0.31 2.18 2.77 75-84

! Data are means of the measurements of fifty females
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Table 4. Comparsion of body dimension of the male of P. penetrans isolated from the infected roots of strawberry

Character Range Mean Standard Standard Coefficient Cobbert, 1973
error deviation of variation
mean (%)
Linear ( xm)
Body length 413.3-550.0 496.3" 10.68 35.42 7.14 305-574
Body width 13.12-17.50 15.81 0.41 1.37 8.67
Tail length 20.00-31.25 24.63 0.88 2.91 11.81
Stylet length 12.5-16.25 14.63 0.31 1.01 6.94 13-16
Esophagus length 78.75-98.75 88.00 1.97 6.52 6.05
Spicule length 13.75-16.25 14.94 0.29 0.95 6.33 14-17
Gubernaculum length 3.44-5.27 3.73 0.07 0.24 6.33 3.9-4.2
Ratios
a 23.61-35.57 31.57 0.92 3.07 9.71 23-34
b 5.27-6.73 5.61 0.13 0.42 9.06 5.4-7.3
C 16.43-25.33 20.37 0.75 2.48 12.17 16-22
T 33.38-52.07 37.69 0.66 2.20 7.95 36-58

! Data are means of the measurements of fifty males

AN E YRR > BT IR AR (8. b) -
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] » JOCHFRY 28 ERIE IR A TH s TN » BEBER 20 Ed
24°C wyALT AR RRERI BFEL - ffE DL 24°C IR o
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RS ST =T T Ref o iR BEREEE 36°C IRF - SRR SRUNHY
A T ) ek B L BN 8 e e AR B - RS R
FEMRE R ([E L) -

ARG Bk (B 7 &R BRIV 12 £ 20°C £
] » R HRAY 28 RIS IR LR TR TGN - 20 £ 36°C Z[H]
I Tpe i S F B v S Tt = e o o rp DUSg BRREE 20°C
IKF - pEdE ~ SadBU s BB % - R ORARIE R S AT
e 2 fro R PRI EE o TR B B 0 il 775 32 B 36°C I} »
S AR R YN SRR LT A Sh @k H B EL R B R e )42
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Bl= ~ JEEBFEIMER T Pratylenchus loosi ZJEZREFRHH - (O) WM&k ZTERE (120X) 5 (B) &k 2 JERE (120X) ;5 (C) MESRBHAR.Z T
REMEE (1000X) 5 (D) M < JERERES (1000X) 5 (E) MESE0s 2 2 2 REREE (800X) 5 (F) RAR.ZIZREREE (200X) ©
Fig. 3. Light micrographs of the features of Pratylenchus loosi. (A)Female (120X). (B)Male (120X). (C)The head of female
(1000X). (D)Lateral field of female (1000X). (E)The spermatheca of female (800X). (F)The tail of female (200X).
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Table 5. Comparsion of body dimension of the male of P. loosi isolated from the infected roots of tea

Character Range Mean Standard Standard  Coefficient of Handoo & Golden
error mean  deviation  variation (%) (1989)
Linear («m)
Body length 490.0-710.0 610.4" 8.05 56.94 9.33 480-640
Body width 16.3-26.3 20.9 0.40 2.80 13.41
Tail length 28.13-40.63 34.24 0.24 1.69 13.30
Excretory pore to head end 80.0-115.0 94.0 0.95 6.73 7.17
Stylet length 16.3-19.0 17.3 0.07 0.53 3.03 14-18
Stylet Knob base 3.8-5.1 4.4 0.05 0.33 3.03
DEGQO to knob base 1.9-5.0 3.1 0.08 0.54 17.47
Esophagus length 75.0-114.7 94.2 1.40 9.92 10.53
Postvulval uterine sac 12.5-36.9 23.1 0.86 6.10 26.43
Anus to vulva distance 60.0-102.5 80.5 1.33 9.39 11.67
Ratios
a 24.4-35.7 29.5 0.37 2.58 8.77 28-36
b 5.4-7.5 6.5 0.07 0.53 8.12 5.7-7.1
c 15.1-22.5 19.5 0.23 1.59 8.97 18-25
\Y 78.2-84.7 81.2 0.20 1.41 1.74 79-85

! Data are means of the measurements of fifty females

ik JEE S RIS Rtk IR (L 258 REE 72 52 - {HLL24°C WP (L EL AR, 5 TERSPHE R 28

7RISR B PIRE 12 %2 24°C 2] » JIEMERy  FE36°C Z[H] - JIWR LA LL Z5BEE BETH & T FRE o Tz EE

FEASREZRR FER T T AE I - {5 12 82 16°C AUUNRLELZS IR 12°C IRf » DL AILLAS £335 » BEREg JTHRIGHR 5291
AEAERARE S B o BEBIIRLE 24 B 28°C AR (LEL 28 - fEfE  HRECEHRREER L (8 L) -
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Table 6.Comparsion of body dimension of the female of P. loosi isolated from the infected roots of tea

Character Range Mean Standard Standard Coefficient of Seinhorst, 1977
error mean deviation variation (%)

Linear ( xm)
Body length 420.0-610.0 564.0' 10.46 34.70 5.71 380-580 (464)
Body width 14.6-18.25 16.11 0.53 1.75 9.97
Tail length 26.25-31.25 28.47 0.47 1.56 5.48
Stylet length 12.5-16.5 15.00 0.93 1.30 7.74 12-16
Esophagus length 96.25-125.0 111.54 2.96 9.80 8.79
Spicule length 15.5-20.0 17.43 0.40 1.31 7.54
Gubernaculum length 3.88-5.00 4.36 0.10 0.33 7.54

Ratios
a 28.8-40.0 34.96 0.96 3.17 9.07 28-41 (35.3)
b 4.83-6.43 5.48 0.15 0.51 9.35 5.4-6.7 (5.9)
c 18.89-23.67 21.38 0.43 1.42 6.65 18.5-23.2 (20.8)
T 39.39-46.77 44.17 0.73 2.41 5.46 36-52 (42)

" Data are means of the measurements of fifty males

B ~ i UEE FREGER T Pratylenchus coffeae MiRh < RIMERERH# - (A) ZELZIEZRE 5 (B,O) EHLZ ERERSE 5 (D)
il 2 JEREREE 5 (B) BARZIZREREE + (F) BRI JERENEE -

Fig. 4. The female surface features of Pratylenchus coffeae by using SEM. (A)Body. (B,C)Lip region. (D)Lateral field. E) Tail
region. (F)The terminate region of tail.
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B - i CE T REISER T Pratylenchus penetrans WS Z R HERHE - (A) Z=EZIERE : (B) ESESZ IEHIFC eSS
(©) HEaR 2 RERES 5 (D) il 2 JEREREE 5 (B) BARZIEREREE + (F) BoRinZJEREREE -
Fig. 5. The female surface features of Pratylenchus penetrans by using SEM. (A)Body. (B)Face view of the head. (C)Lip region.

(D)Lateral field. (E)Tail region. (F)The terminate region of tail.

B ~ fm i UFE 1 BEISESE T Pratylenchus loosi iS22 RIANTERERHE - (A) =&ZIEZEE 5 (B,O) B2 REREE 5 (D) HI

I 2 JEREREE 5 (B) BERZIEREHEE 5 (F) B ARImZ ZREMEE -
Fig. 6. The female surface features of Pratylenchus loosi by using SEM. (A)Body. (B,C)Lip region. (D)Lateral field. (E)Tail

region. (F)The terminate region of tail.
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Fig. 7. Effect of temperature on the population development
of Pratylenchus coffeae ~ P. penetrans and P. loosi in carrot calli.
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Fig. 8. Effect of the temperature on the eggs hatching of
Pratylenchus coffeae ~ P. penetrans and P. loosi.
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Table 7. The mating test of Pratylenchus coffeae ~ P. penetrans and P. loosi.

Treatment #N Eggs* #N Larves® #N #N Female ® Male’ Mating
PCOF' 3%10. %°1 2.4 6.4 1 10 +10
PPE? 310 - %1 3.6 3.0 1 10 +
PLO® $10-. %1 5.5 2.0 1 10 +
PCOF 310 -PPE %1 0 0 1 10 —n
PCOF $10-PLO %1 0 0 1 10 —
PPE 4$10.-PLO %1 0 0 1 10 -

! PCOF=Pratylenchus coffeae ; > PPE=P. penetrans ; * PLO=P. loosi
* #N Eggs=the number of eggs ; > #N Larves=the number of larves
6 #N Female=the number of female ; ™ #N Male=the number of male

5 %=male ;> $=female : ' +=mating ; """ —=no mating
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Table 8. The distribution of Pratylenchus species in Taiwan

Localities Crops Species Prominence value
Toucheng Guava PCOF' 2
Beitou Chiu Bamboo ~ Frangipani PCOF 2
Dahu Citrus PCOF 5
Dungshr Citrus PCOF 3
Taichung City Citrus ~ Bamboo PCOF 5
Erlin Grape PCOF 10
Datsuen Grape PCOF 4
Shihu Grape PCOF 3
Tianwei Chinese banyan PCOF 1
Mingjian Yam -~ Tea PCOF 2
Guoshing Banana ~ Kiwi fruit ~ Grape PCOF 9
Nantou Banana PCOF 3
Tsautuen Banana PCOF 5
Puli Banana PCOF 10
Yuchr Banana PCOF 6
Jiji Banana PCOF 10
Jungliau Citrus ~ Banana PCOF 3
Ershuei Guava PCOF 5
Linnei Citrus ~ Tea PCOF 2
Douliou Citrus ~ Pummelo ~Bamboo PCOF 3
Gukeng Banana ~ Citrus ~ Sugar cane ~ Bamboo PCOF 7
Meishan Citrus PCOF 5
Chiai city Banana PCOF 5
Jungpu Banana ~ Yam PCOF 7
Baihe Mango PCOF 1
Dungshan Citrus PCOF 4
Yanshuei Pummelo PCOF 3
Madou Pummelo PCOF 3
Shanshang Banana ~ Pineapple PCOF 2
Shinhua Guava PCOF 2
Yanchau Guava PCOF 3
Meinung Banana PCOF 2
Ligang Banana ~ Bamboo PCOF 5
Yanpu Banana ~ Sugar cane PCOF 4
Jiouru Banana PCOF 9
Hengchuen Manila tamarind ~ Frangipani PCOF 2
Taimali Ponkan PCOF 1
Guoshing Banana ~ Strawberry PCOF -~ PPE? 4
Beitou Chiu Strawberry PPE 2
Dahu Strawberry PPE 6
Shinyi Strawberry PPE 3
Yuchr Tea PLO"’ 5
Mingjian Tea PLO 2
Lugu Tea PLO 19

' PCOF=Pratylenchus coffeae

; 2 PPE=Pratylenchus penetrans s > PLO=Pratylenchus loosi
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ABSTRACT

Wu, H. Y. ., Tsay, T. T. 12 and Lin, Y .Y. !, 2002. Identification and biological study of Pratylenchus spp.
isolated from the crops in Taiwan. Plant Pathol. Bull. 11:123-136. (" Department of Plant Pathology,
National Chung-Hsing University, Taichung, Taiwan, R.O.C., * Corresponding author,
Email:TTTsay @mail.nchu.edu.tw; Fax:+886-4-22873791)

Pratylenchus coffeae ~ P. penetrans and P. loosi were identified in Taiwan by laboratory observation
and measurements based on the morphological characters. According to the field-surveys in Taiwan, P.
coffeae had a wide host range and was distributed mainly in the south-central Taiwan, P. penetrans causing
the damage mainly on strawberry distributed at north of the central Taiwan, and P. loosi only causing the
damage of tea trees was generally found in the central Taiwan. The coexistance of P. coffeae and P.
penetrans in strawberry and banana fields was found only in Kuohsing where these two crops were grown
nearby. In the biological study of Pratylenchus spp. , the optimum temperature for population development
of P. coffeae cultivated in carrot calli was 30°C, P. penetrans was 24°C, and P. loosi was 20 °C.The optimum
temperature for eggs hatching of P. coffeae on 2% water agar was 24 °C, P. penetrans was 20 °C, and P. loosi
was 16°C respectively. The length of completing a life cycle of P. coffeae cultivated in carrot calli at the
optimum temperature was about 27-28days, P. penetrans was about 34-35 days, and P. loosi was 45-46
days, respectively. The mating test among P. coffeae ~ P. penetrans and P. loosi showed that there were no

response each other.

Key words: root-lesion nematode, morphological identification, host range, biological



