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MORPHOMETRIC VARIABILITY IN RADOPHOLUS SIMILIS
P.K. KOSHY, T. JASY, JACOB MATHEW* AND C.K. NAMPOOTHIRI*

Nematology Laboratory,
Central Plantation Crops Research Institute,
Regional Station, Kayangulam
Krishnapuram-690 533, Kerala

Abstract : Morphometric studies were carried out to determine differences, if any, among
the 12 populations of Radopholus similis collected from different localities of South India. Most of
the measurements and ratios recorded in these studies fall within the range of measurements of
R. similis reported previously. Out of the 39 characters/ratios examined, stylet length (C.V.
3.91%) and ratio ‘V" (C. V. 3.10%) were the most stable characters in R. similis. The populations
developed from a single adult female on carrot discs recorded minimum variations. Comparisons
of adult and gravid females of a coconut population {C,,H) from host root showed that most of the
measurements were higher in gravid females, indicating the need for recording the measurements
of gravid females separately in all morphological studies. D? analysis of 39 characters of males and
females grouped the 10 populations into three clusters and 12 populations fell into 4 clusters with
population cultured on host root alone forming a separate cluster. Significant correlation was found
between the pairs of characters constituting the ratio ‘c’ and body length of females and males and
ratioV of females. Body length (BL) has been found to be a good descriptive ratioin R. similiswhere

the correlations was highly significant between the constituting characters.
Key words : Radopholus similis, morphometrics, variability

The burrowing nematode,
Radopholus similis is the most important
nematode problem on coconut, arecanut,
banana and black pepper in south India.
Though considerable amount of work has
been done on various aspects of this nema-
tode in relation to these crops, no detailed
studies were made so far on the
morphology of the Indian populations.
Preliminary observations revealed that the
gravid females in a population always looked
" much bigger compared to adult and
developing females. The populations from
host root also looked bigger compared to
the population cultured axenically on
carrot discs. Therefore, an attempt was
made to gain information on the extent of
morphometric variation within conspecific
populations of R. similis from India.
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MATERIALS AND METHODS

Populations of Radopholus similis
isolated from soil and root samples of
coconut, arecanut, banana and black pep-
per growing in different areas of south
India were collected during October-No-
vember and multiplied on respective host
plants for a few generations initially and
later cultured axenically on carrot discs for
three to four generations to remove host
effect, if any. In order to study the host
effect, one particular population (desig-
nated as C ;) was cultured on coconut.
Population developed from a single female
of C,, was used to study the extent of
morphometrical variation (designated as
C,, P). Comparative study of measure-
ments of adult and gravid females of coco-
nut population from host root designated
as C,, H) was also done.
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From each culture, adult males/
females were hand picked into a drop of
sterile water on a glass slide and heat killed.
A minimum of 20 specimens were
observed for all characters under 40 x and
100 x objectives.

The differences in measurements
between the 10 populations were statisti-
cally analysed. Separate analysis of the 12
populations (including the host popula-
tion, C,, H and pure population, C,,P
were also made. Comparison study was
made between males and females of C,,
carrot culture, host culture and single fe-
male culture.

Differences between the measure-
ments of C,, adult females and gravid
females from coconut root was tested
using Students ‘t’.

In order to study the similarities/
differences between the populations, the
D?values were calculated using the method
suggested by Rao (1952).

The coefficient of correlation was
calculated between the measurements con-
stituting the ratios a, b', c. ¢v, and BL /EP
{(Body length/Excretory pore from ante-
rior end) in every population. The coeffi-
cients of variation (%) of the constituting
terms of the ratios and of the ratios them-
selves were calculated.

RESULTS AND DISCUSSION

Allcharacters of females and males of
12 populations of R. similis showed signifi-
cant differences between the population
measurements of the length of body, stylet,
tail, spicule and lgubemaculum and ratios
such as a.b’, c.c”. and V, but found to be
within the range of values reported earlier
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(Table 1 &2). The body width of male and
female, length of oesophageal glands and
length of hyaline area of female tail were
slightly different from the range published
earlier. Taylor (1969) reported 27.1 (23-
34) microns as the body width of develop-
ing female, 16.5 (16-17) microns as the
body width "of male 132.9(113-150)
microns as the length of glands and 13(11-
18) microns as the hyaline part of tail in
developing females. In the present study,
the average value of female body width was
21.65(18-28) microns, of male was
17.81(13.21) microns, the length of glands
was 159 (126-186) microns and hyaline
part of tail in female was 9.25(5-15)
microns in carrot cultures. The value of
ratios presented here comes within the
value of ratios reported by Sher (1968). To
study the effect of host on morphometrics,
one population C,, was cultured on host
root (coconut) (C,,H). Specimens from
host root (coconut tissue) recorded the
highest measurements for certain charac-
ters of males and females. The body width
of female 26.50 from (20-34) comes within
the range published by Taylor (1969) and
some of the above characters exceeded
further. This could be due to the high level
of nutrients available in the host tissue as
suggested by other workers (Van Weerdt
1958; Goodey, 1952; Bird & Mai, 1965,
Tarte & Mai, 1976 and Saha & Khan,
1988).

Themorphometrics of coconut popu-
lation (C,,) cultured on host root, carrot
discand population multiplied from a single
female on carrot disc showed that the body
characters, ratios and c.v. per cent were
higher in host culture (C,,H) for most of the
characters and less in single female
progeny (C,,P). On the basis of c.v. values,
the stylet length and value of the ratio ‘V’
were found to be most stable characters




1004 1504 U0 NS - D) D ofeuiay a(BuIS - 410y Jeddad 3p

~“

oI - 4 ‘eURURE - g GNULOAIY -y JRU000] - )

£b0 Lig 29°'s 959 Lo'LY 06'91 90°'¢ 251 89'¢€2 ao
16°€ 95°g 8801 59'9 88'6 oL L 120! 26'S % AD
18°LY 60°€6 82'¢8 0T 651 $9'8LZ 2999 £0'89 £0°22 LOSY9  uweapyD
69°LT 2rs 90°6 8501 vS'L2 92'L2 £6'Y S¥e 128  1OW/3S
suogendod g1 Jog
(61-91) 001-v8)  (L1T-L2), (B6T-HPT)  (00S€-€92) (LSP65E) (28-€9) {ve-02) (608-059)
18°L1 v0'€6 0L'68 €L991 98°Z1¢ vy 100 20vL 05'92 YT YiL H'D a1
81-91) {86-28) (68-02)  (oLT-geD)  (1£€-122  (SOb-952) (0L¥9) (52-02) (v69-259)
vL 91 6568 19'8L S1°2S1 90'652 26'9€E 2s°12 1212 £1'16S pro B 4
1820 L0'e 1827 029 0501 €8yl 682 8e'1 2812 ‘ad
6L€ LE'S 0507 629 ST9 €59 89 8201 Ly'S W "D
€9 L1 $2'26 0Z'c8 10651 - £9'522 19'99¢ LE'89 $9°12 S6'Ery . weRw o
£9°0 %'t £L'8 0001 v691 £6'€2 L9V €22 02'se lOM/3S
{61-L1) (€01-28)  (€6-99)  (LL1-2ST)  (10£€92) (€0V-L82) (52-09) €2-02) (0€L-063) L
1Tl 6916 0508 11291 €€°082 16°2LE L1'89 vb2g SH'e99 “d o1
61-L1) 86-6L) €6-€L)  (6L1-8EL)  (10£2S2) (68E-61E) (1229 Lz6m) (619-053)
65 LT 2006 8818 98'0S1 L9992 AR 259 Sh'12 06'619 46
61-LD) (SoT-¥8)  (98-SL)  (OLI-LEY)  (862-922) (10V-10%) (6£-59) ¢zen (T1L499) N
10'81 18°L6 8818 0T'6ST S1'592 £EPSE 6L°0L 6202 U 329 a8
b 61-LT) 96+8) €6€L)  (891-€€T)  (862-5€2) (96£-22¢) (5L-59) bz-61) (L89-299)
S 8921 6106 2c'18 15°¢ST £V'9L2 63b9¢ 9269 vE03 S9°09 R:
% 6191 (€01-98)  (68-0L)  (281-8Y1)  (bZc-892) (SOb-LSE) (2829 (8z-61) (02L-999) o
@ v6'LI 0€'56 19'8L 10891 9682 00°L8€ 05'1L +0°12 SE'SLY v 9
2 81-LD) (001-28)  (611-64)  (6LT-0ST)  (92€-LVv2) (Lyb-65€E) (8L-29) (sz-61) (6€L-06%) .
o A L0°26 65°L8 LY'P91 £€9'982 €6'8LE 060L ve'eT 99'599 v g
al 61-L1) (S01-28) (01129} (281-921)  (10€-1€2) ~(1€H-862) (28-€9) (€202 (22L-669) .
¥S LT 6826 SL'b8 11191 80082 €1°L9E 2289 (44173 S0'IS9 vV ¥
61-LD ®66L)  (00i-LL)  (98THST)  (L1€2V2) (10V-62€) {5£-69) (52-02) (T11L'589) u
9W'LT €026 SEP8 ov'991 8L 6£3LE 89°L9 £6'12 S0'9%9 2 ¢
(61-L1) wo1-60) (21122  (OLT-OPT)  (€0£-€€2) (611-508) (oL-2s) 82-02) . @21999) .
$0'81 9088 €98 88'¢ST S0°'€92 S18be €529 v6'52 01919 oI 4
81-LD) 9668}  (901-LL)  (191-921)  (862-vS2) (¥2h-62€) (6L-€9) (Lz-02) {2ZL-519) )
6bLT 8£26 06,98 18241 1LLve 89°99€ 9r'0L €62 SS°EY9 Fo N
(wr) (wrt) (wrl) (wrl) (wrl) (wrl) (urt) (wrt) ()
axd spueib
"9X2 0} ‘ul 's20 's20 111 eama
pbudy pua o % ol o “tpbudy Ppum pbua) 3poo o\
RE S wluy peeH Pe2H wonnA «P?2H ofeL wfipog «fipog  -uogendog IS

26

Sueaws Jo ajqe]

(0Z = u) safeway sijiuns Y 10} *+2piodal SuAUIRINSEAW JO Sisjeuy [ TIFV.L




27

MORFHOMETRIC VARIABILITY IN RADOPHOL US SIMILIS

10°0 =d v ueoyuBls,, GO0 = d Ie Jueybig ,
S¢0 - Wi 891 92'0 Le0 610 L Wt ¥8'0 - rA4 ‘ao
0L’ 10¢ $9'01 R ¢ 896 qe'9 6S°'L 9501 90'Ge LS8 9101 8002 (%) 'AD
L69 6695 LE'1C 1v'ee 228 4 8E'6 o'y 6962 806 88'G1 9¢'1S €8'LT U 'O
ov'o L1 Lee oLe v0 090 1€0 vie 8¢'C 9¢'T 1¢'s 89'¢ L10O1d/3S
. suogemdod Z1 J04
(8-2) (85-5S) (92-6T) {62-L1) (\en /] (11-6) (tre)  (9g-19) €1-2) (0z-91) (19-11) (82-11)
ev'L 2598 2661 LL'Ee é6'¢ S9'6 12y 92’82 S0'6 9Ll (4 XA €2'12 H"
(£-9) (o98t) (12-81) (82-22) (5-v) (11-6) e (ge-€d) (01-9) (91-v1) {(85-L%) {gz-o1)
LS9 6698 V1'2e L8YVe 00’y iv'é 68°¢ S6°Le 69'L 6g°'G1 b6y or'dp1 d"
¥20 o't ov'1 8S'S 920 SE0 810 10°¢ A o880 £0'¢ S6'1 ‘ao
8v's ¥6'C 25’01 €601 19°6 96'S 60'L ¥8°01 6L'Se 89'8 €96 oLl O AD
96’9 yo'Ls ebie ve'ee Wy ge6 o'y 06'6¢ €2'6 ¢L'ST €e'1S 98°LTL uedp 9
8€0 891 99°¢ 9SS evo 950 640 vZ'e 8€'C 9¢°1 68'Y ST'e 1O1d/3S
{(8-9) (65-09) (€2-02) (82-02) (v (o1-01) &y (be-se) (S1-G) {L1-81) (L5-6V) (0z-11)
80°L €0°LS 1IL'12 6L'¢2 174 4 8356 (4184 £€0'8¢ 80°11 €291 e1'es 6b'S1 “d ot
(8-9) (09-99) (€2-61) (52-02%) (S (01-6) v (2e82) (11-8) {L1-v1) (rs-ch) (61-€1)
€89 Se’LS 802 00'€e ey 19'6 erdy vi'6e vZ'ot yb'sl 62°6Y LSt ‘d 6
(£-9) (65-6Y) (€Z-6T) (92-81) s (01-8) Ve (ve-8d) (€1-9) (81-v1) (85-2b) (¢z-s1)
b9 9999 LS02 S1'ed 69’V 18’8 €6'C p90¢ 998 ¢Sl 09°'1S sigt g g
(-0 (8s-€S) (82-L1) (LZ-61) S-v (o1-2) (5 (9¢v2) (e1-2) (91-€1) (g9-2v) (2¢z-2n)
UL 199 ¥$5°08 (119 ¢4 6S'Y 126 LTV 09°'t¢ L6 6¢'St 08'1S LI9'LL 'a L
(8-2) (€9-29) (L2-61) (1€-02) G4 (o1-6) Sy (se:L2) (21-9) (61-€T) {89-01) (8Z-¥1)
ot'L 9€°LS 6S'1C 9L'€C ev'dy 8v'6 [AvR4 02°2¢ 6’8 £€91 LY 6V 00z v 9
(8-1) (09-96) (vZ81) (82-81) S-v) (01-6) (g-€) {Lg-08) (11-9) (61-¥1) (95-51) {1Z-€1)
(XA 1e°Ls o6b'1e sv'ee 89V 6£°6 109 0r°0¢ 01’8 0€'st 8L'1S 8Ll v g
(£6-9) (€9-25) (L2-81) (¢e-61) (o) {01-6) Sv)  (ve-L2) €18 (61-21) (19-s%) @z-L1)
£6'9 ST'LS  99'12 v6'te vy 124 1{00 4 10°'1€ €9°6 y9'st 60'19 L1502 W v
(L) (65-v3) (L2-02) (0e-12) S¥) (01-6) v (ce€2) (11-2) (61-¥T)  (85-LD) (12-v1)
'L bLLS 9622 9¢€°'SC 12y 1249 L8'E ¥9°6¢ 16'8 £6'S1 08°0S 6L 0 ¢
(£-9) (85-95) (€2-02) (52-02) (S-b) (z21-6) v (Ce-12) {11-9) {61-€1) (LS-Gb) (02-21)
26’9 ¢895 ev'iZ A AA (YA 4 16 L6'E 98'8¢ ov's 99'G1 80°1S w0 2
{L-1) (6S-¥S) (SZ-LT) (82-12) (§-v) (01-6) {Gv) (veed) (01-8) (61-v1) (09-st) (tzen)
69 oL'9S 6S'1C STv2 858 €16 ey LL'LT ST'6 $291 -+ 1g£°€S 6281 Ko R
() (wri) {und) (wr)
snuuua}
e} au| snue snue
-efiy jo e |30} . [} apoo
:Qm \)—m > NMV 23 —.O 2 :ﬁ «® o.ﬁgj EFGQHE c.gﬁé sgﬂﬂ——aﬁo&

[13 —MV

(puoD) 1 aqe L



PK. KOSHY et al.

28

AL

BT TR e WAAAEA QF—G
1001 350y o 2Ny - | ¢
Jadda spepg - § ‘eueury -

FYOTOp Sostpuated wn saanby
O 2unym ajewa) abuig - 441
d gcg v u__-SQOU o)

D R i chutii

10 6v°0 6v°'0 182 LI'g - 820 S20 ¥8°0 £161 ‘ad

8I's 8eh 8S°S 80'S £2°L 009 59§ 0S'L LS 61S  (®%AD

8L6 6181  €0bl 9Z'16 £8°0L £5°21 66, 68°S 0081 98'b6S Uvap o

150 080 8L0 £9p 48 SL0 St0 ob'o 9¢'1 L8°0¢ 1071d/3S
suogendod Z1 104

{01-6) (618T) (91-4T) - (s01-g6) (#6-59) F1-17) (-9 (9-9) (vz-61) (££-909)

SL'6 6281  bgPI 10'86 p6'18 1521 €6, £2° $8°02 9539 HD 71

{01-6) (6181 WI-€)  (001-¥8) (L-89) v1-21) 80 {9-9) 61-LT) {£19-229)

SL'6 S081  o08'€l 80°€6 6289 €L21 218 £1°g 92°L1 10'2LS & 1

ze0 250 050 16¢ 59 Lvo 820 ¥Z0 ¥8°0 LZ'81 'ad

£2'S 29v 8L'S 61'S 119 119 £9°G 12'L 19, 00S  ©FAD

6L6 0261  86'€1 1b°06 L6°69 zsel 66'L Zv's 1841 L8'68G uealy o

150 $8°0 18°0 69°p 8Z¥ LLO Sv0 650 9¢'1 8’62 1071d/3S

{01-6) (61-81) (O1-€1)  (0OI-bg) (LL-19) #1-21) (88 (9-9) {tz-L1) (9€9-655)

896 LT 9bbI 9568 YO'1L XA L0'8 2zs LY'8T 85209 “d o1

{01-6) (61-L1) (ST-€1)  (001-98) (02-€L) F1-21) (s-8) (9-9) (1Z-S1) (229-059)

£6'6 96'LT  PIHI ££°06 0999 8921 £6°L 09's 1581 19'585 d 6

{01-6) 61-81) (BI-€1)  (86-98) (LL-59) #1-21) (8-8) {9-9) {61-sT) {9£9-259)

A 6I'8T  00F1 0,26 £1°0L XAl SS°L $0'S 6L 91 ¥8'¢85 *g g

(01-6) (0281) (I3  (16-b2) (8£-99) b1-21) (8-¢) (9-9) {L1-ST) (629-8¥S)

L9°6 LSOL  og€I 6L'L8 62'29 gl 8T8 ¥9'S 2951 £9°'685 K: )

{01-6) 0281) WI€D)  (s6-8L) ¥8-v9) F1-21) (8-£) (9-9) (1Z-91) (1£9-8¢5)

9’6 1681  69°€l 6°98 S5°2L 821 £6°L sg'g 6v'81 19'265 v 9

(01-6) (0z81) (SI-€1)  (86-29) {6£-59) b1-17) (8-£) (9-9) (61-91) (1v9-££5)

6L6 V8l G6'Sl 2216 SO'1L 0s°21 S6°L 09'S vS LT L2909 v g

{01-6) 61-L1) . (W1-€D)  (68-48) {52-59) 1-21) ®-2) {9-9) (1z-81) {909-055)

vI°01 b8  GbEl LE98 S5'69 v9°21 128 0SS L0°8T 16'9L5 v b

(01-6) 6181} (91-vT)  (801-68) {6£-€9) 1-01) (8-2) {9-9) (1z-L1) (8€9-1¢9)

996 8LT OLPI 00'S6 £0°69 FANAN €6, 9 8561 LI 18S Y9 ¢

(11-6) (61-LT) (SI-€T)  (601-28) (8£-59) (€1-01) (8-2) (9-9) (1z-91) r¥9-109)

986 06'LT  LTWT ZLS6 86'89 INFA er'g 15§ 8281 6265 "y oz

(11-6) 61-L1) b1€T)  (g6-98) (6£-29) (€1-01) 8-2) {9-6) (12-ST) (9€9-109)

£6'6 1641  G6'€l £b'8s 1S'TL 6221 86, | £ 9L'91 SH'18S o T ¢

(uxt) (ua) (uat) {ur) (ux) {urt) (ux) {wrl) (urt) {us)

pbuoy weo|) aod oxa

wnfeu  ybusy e 0 pus pbuay pBuay fpm 1yBay Ppim pbual  apoouoy oy

«o4oqng , 2oidg PP Wiy wlel ifig peaH «Pe2H ~fpog «Apog -endod -+ g

(0Z = u) safews - syruys -y Joj papiooal sjuswWaMSeDLy jo m._m>_~c<. ‘231gvyl -



29

100 = d e ueybig ,

’

G0'0 = d ¥e jueoynubig

MORPHOMETRIC VARIABILITY IN RADOPHOLUS SIMILIS

€v'e £v'e 1€°0 vE0 ¥0Z €60 18'1 '80°€ 8561 98 ‘ad
86'11 8611 26'6 099 %6 VYOVE ST'ST ov'6 $6'21 €9°'€1 %) 'AD
vLZe  JAAS LO'S LE8 o1'eE  S29 zc6l 6825  9Tvel 8b'LS ueajy 'O
26€ 26'€ 050 S50 oce 05T €62 L6Y 00'52 €8'L  10d/3S
soonejded g1 0]
L9 (Le-22) (9-9) 68  e1e) (89 (sz81)  (89vS) (L8z-9v1)  (89CH)
$89 0€'0€ 8b's 81'8 £€92¢ 69§ $6'02 9T'19  S6'€0C 29SS H'D et
99 @vve) 9-9) or8)  (9c82) (6% @291 (ss-zv)  (222-9sV)  (€9Eh) .
01’9 priE 66 '8 LTEE  SO'S LZ61 bL8Y  09'LLY 6605 4’ 14
€20 0£e v2'0 2€0 LT - €60 881 S0'€ SLY1 8LV ‘ad
65'S 8T'11 Ly’L 01’9 928 9€'€e £8'ST 6£6 (AAAS €2€1 %) 'AD
¥5'9 vree 90'S 6€'8 Zeee  TY9 L167 8v'ss  ¥8vel £€'8S uea 'O
LEO L€ 6£0 150 stz 0§ €0°E €6y 08°'€2 LL  1ow/3s
¢-9 (8c-va) (5-9) o018 (ge62) BV (Gzv1)  l6S6¥) (9g2-¥ST)  (SLLY) .
089 89°2€ €0'S 8€'8 00€E €8S 65°LT 69°€S 02661 02'09 “d ot
&9 8¢-1¢) s 69 (v @V @zv1) (19-ch) (vez-zv1)  (SLEh)
99 9¢£'9¢ 9P ¥8'8 Wi SI9 £€81 SL3S  SE'11Z 0065 °d 6
99 (8e-52) (s-s) 69  we1e) (6D @zv1) (09-6v) (€ze-vsT)  (6S-Lb)
1€°9 bLOE 10'S €e'8 L6VE  L8'S 10°LT sh'es  SU'SLI S2'€S *gq 8,
-9 (1e-£2) 99 68  lovee) (69 Gzv1)  (S9oEh)  (S61-vST)  (9S-LD)
L9'9 L6'62 LZ'S Sh'g ssLe  OT'L WLl LS€S  €9'SLI 06'8Y ' L
(8-9 (Le-62) o9 6  8e6d) (@11 (S8SD (0L-1v) (gg2-€91)  (SL-LY)
289 92 6€'S £6'L 9LZe E€T'L S2'22 S0'es  vI'gsl . 6V'19 *v 9
-9 (9e-v2) ©9 69  (6862) (69 (82-81) (0s-6h) (81z-0¥1)  (SL°19)
$9'9 02'0S LZ'S §5'8 geve  L99 8102 p1'3s 8328l £5°09 v g
-9 (sb-ge) 99 (69  (8c62) (89) Wz {659¥) (Lsz-681)  (SL-19)
L9 LO'6€ ¥2's 0’8 602¢ €99 £8°'12 S€0S  OLLBZ $9'09 oy 14
(-9 (2r-s2) (SH 018 (€92 (69 (92-51) (gs-2h (gsevvl)  (S9LY)
AR 01'€€ 59 98 1L62 €99 1902 088y  6VT61 02 %S o) €
{L-9 @v-92) o 68 oL (69 Wz €9-Lh) (Lbe-€sT)  (88-LD) :
619 LS'EE L8 S5'8 p5ZE  S6'S 8T L8'1S  YE661 vE'89 jite) A
(-9 (5€-2¢) o 68  2r9a (69 {€2-ST) {€o-€h) (81ZYIT) (€LY ,
$9'9 82€€ €2'S L0'8 98've €9 LT 61'SS  SS€E61 £L°09 o} 1
(wt) (uad) (wr) () ()
4 vore  eJROpP O} peroy  ybudy ybua| apoo ‘oN
1d ol wd “? e JupRiy . puuseyd  pruseyd  SES?L  .osind uogepndog 18

(‘Pwo) 21981



30

(c.v. = 3.91% & 3.01%). Similar observa-
tionswere reported in Trichodorus christiei
(Bird & Mai. 1967) and Pratylenchus zeae
(Saha & Khan, 1988). The above findings
are in agreement with Roman &
Hirschmann(1969). Characterslike length
of body. tail, stylet, spicule, gubernaculum,
width of body, head height, head width,
width at cloaca, anterior end to excretory
pore opening, phasmid from tail terminus
and ratios a, ¢, ¢!, BL/EP (Body length/
Excretory pore) of males and length of
body, tail, head to vulva, vulva to tail. head
to posterior end of oesophageal glands,
body width at anus, anterior end to excre-
tory pore and ratios b. ¢, ¢. BL/EP of
females were also fairly stable exhibiting
c.v. between four to ten percent. The bursa
length, testis length, phasmid from cloaca
and ratio T of males and body width, head
to oesophago-intestinal junction, position
of phasmid and ratios a, G, G2, of females
were relatively more varibale with their c.v.
greater than 10 to 20 per cent. The c. v.
per cent of length of hyaline area and
position of phasmid in male and female
were more than 20 per cent. Variations of
about 10 per cent from the average was
common for most diamensions. This is in
confirmity with the findings of Taylor
(1969), who reported about 15 per cent
variation.

Out of the 28 R. similis populations
collected and examined no specific and
significant morphological variation could
be detected.

The comparison study of adult and
gravid female of coconut population (C.H
from host root indicated that higher values
were recorded for some of the measure-
ments in gravid females (Table 3). This s in
agreement with the observations of Taylor
(1969). who reported females with eggs in
one or both of the uteri average a little

A
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longer and wider than developing females.
The present study clearly brought out the
need for recording measurements of gravid
females separately in studies on R. similis
and such approach was not made mostly in
previous studies. For example, Ganguly &
Khan (1986) reported that the population
from Tamil Nadu exhibited maximum di-
version from the remaining populations by
having its extremely long body, differently
shaped male lip region, pronounced vulval
lips and other morphometric features. But,
such type of differences were not seen in
the present study with the axenic culture of
Coimbatore population (B,). However,
the authors did not mention whether they
measured gravid females and adult females
separately or together. Because in the
present study an average of 76 microns
increase in body length of gravid females
over adult females was noticed.

Tables 4a and 4b provide the inter
and intra cluster D? values for 12 and 10
populations. The following observations
are stressed on:

Cluster IV formed by population C,H, -
remained aloof from all the other clusters.
This is the only population extracted from
host root (4a). The D2values from the other
clusters were in the range 37.91t0 42.11.
This was mainly because of the large values
recorded for this population for body length,
width, stylet length, tail length, length of
testises, body width at cloaca, phasmid
from tail end, anterior end to excretroy
pore and ratios of ¢’and BL/EP (@ll for male
characters) and body length, body width,
stylet length,. head to wulva, head to
oesophago-intestinal junction, head to
posterior end of oesophagial glands, phas-
mid from tail and anus, body width at anus,
vulva to tail and ratios of BL/EP, b’ and ¢’
(@ll relating females).
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it is interesting to note that all popu-
lations relating to arecanut (A,,, A,, and
A,) remained away from the rest and
formed cluster 1. Both populations from
banana namely population B, and B,
remained together, but population C, and
P, also joined with them to form a single
cluster (cluster 1I).

Similarly population P, moved along
with the population from coconut namely
C,,. C,, and C,P to form cluster lll. The
five populations relating to coconut fell
into three clusters. C, went along with the
population relating to banana (B, and B.)
and pepper (P, ). C,,H remained separate
to form (cluster IV). The two populations
coming from pepper namely P, and P, fell

into two clusters. This was because of the:

significant differences between them in
body length, tail length, bursa length, head
height, ratios of a, ¢/, T f(all relating to
males). There were significant differences
among the female characters also between
these two populations for body length,
head to vulva, head to oesophageal glands
and phasmid from tail. Host specificity of
populations coming uncer each cluster, is
found to be different reported in a separate
publication. (Koshy & Jasy, 1991)

In the cluster analysis discussed above,
all the 12 populations were considered
together. among them C.P was coconut
population cultured axenically on carrot
disc from a single ferrale and C, i1 was
coconut population from host root. Sc the
clustering pattern was re-examinzd with
10 populations, after excluding tt 2se two
populations. Thus, 3 clusters were formed
with same clustering patterns as before
(Table 4b).

Coefficient of correlation of the pair
of characters (Table 5 a & b)and coefficient
of variation of ratio are given: in Tables 5 -
6. Ratios a. b, ¢/, were not significantly

correlated between the pairs of characters
in most of the populations of males and
females. This indicates that in R. similis
body width and the length of oesophageal
glands do not follow the elongation of the
body. Tail length and body width at anus
are not dependent on each other which is
in agreement with the observations of
Fortuner (1984) who reported ratio ¢ is
often vz'id in the case of Helicotylenchus
spp. Similarly body length and position of
excretory pore from anterior end also
depend on each other. In most of the
populations it is a valid ratio.

In the present study the value of the
ratio V is valid and useful and very high
correlation was seen between the pairs of
characters which confirms the results of
Wu (1960), Fortuner (1984), Ray et al.
(1985); Khan & Singh, (1989) and Saha &
Khan (1988).

Besides stylet length and wulva
percentage, number of annules in head.
width of annule and lateral lines of males
and females. width of spicule and bursa of
males, stylet knob height and width,
distance of spear base to dorsal oesophageal
gland opening, metacorpus length and
width and metacorpus valve length and
width of females were constant for these
populations. According to Taylor (1969)
the length of stylets, spicules and
gubernacula were remarkably constant.
However, there was a narrow range of
variation observed for these characters in
the present study.
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TABLE 3. Comparison between the measurements of C,, adult females and gravid females from coconut

root (n=20)
Character C,; adult C,, gravid T value
Female Female
Body length 714.22 790.64 4.83*
(636-762) (678-825)
Body width 26.50 34.47 4.43*
' (21-35) {25-50)
Tail length 740}2 80.19 3.42*
63-82) - (73-84)
Head to post. end 166.73 - 173.24 1.47
of oes. glands (144-177) (161-200)
Anterior end to 93.04 97.31 2.21*
excretory pore (84-100) (91-107) .
Stylet length 17.81 18.17 0.61
(17-19) (17-19)
" Head to vulva 401.44 421.85 1.93
» (359-461) (361-478)
Vulva to tail 312.86 320.93 1.06
terminus (263-350) (290-362)
Body width at anus 17.96 21.99 4.26"
) (16-23) (16-28)
Length of hyaline 9.56 . 9.33 0.63
tail terminus (7-13) (8-12) o
a 28.25 22.20 4.17*
(21-36) (19-28)
b : 4.21 4.31 0.96
(3-9) (3-4) :
c 9.65 9.44 0.96
(9-11) (9-11)
c 3.92 3.72 1.17
(4-5) ' (3-5)
v 56.52 : 56.60 0.13
' (55-58) (56-57)
BL 7.48 7.69 1.35

EP ' {6-8) (7-8)
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TABLE 4 a. Composition of clusters and intra and inter cluster D? values for R. similis 12 populations
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Cluster I n _ m v
1 By Ay Ay 14.34 18.67 21.72 37.91
i (C. B, B, P} 15.20 20.40 38.22
m {C.1. Ciso Py C,,P) ’ . 16.89 42.11
v (C,,H)

TABLE 4 b. Composition of clusters and intra and inter cluster D? values for R. similis 10 populations

Cluster 1 . ‘ m
1 . B.ByP,) 1474 2355 23.58
n (€, C1rP) 1771 2364 -
m By Ay Ag) 20.61

Figures in parentheses denote the population constituting each dluster.





