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It is well established that morphological characters vary among
the individuals of a species, though the extent of variation may differ.
The variations may be geographical, ecophenotypic or host induced.
Several workers have studied these variations in different species ol
nematodes (Goodey, 1952; Rhode and Jenkins, 1957; Bird and Mai,
1965; Fisher, 1965; De Grisse and Loof, 1970; Bajaj and Jairajpuri,
1977 a and b; Geracert, 1978 a and b; 1979; Loof and Sharma, 1979;
Baqri and Ahmad, 1981).

Studies on Parahadronchus shakili (Jairajpuri, 1969) Mulvey, 1978
have shown that there are variations in the specimens, not only
from different localities and habitats but also in a single population.
In this paper, these variations in a single natural population in
adults and juveniles of P. shakili collected from soil around roots
of Litchi chinensis Sonn Company Gardens, Bareilly, Uttar Pradesh
have been statistically analysed.

Morphometric and Allometric Variations

The morphometric and allometric characters analysed statistically
for their variability in adults and juveniles are presented in Table 1.
With regard to the allometric characters it was found that length
of the gonads was not proportional to body length, thus making ratios
"Gl and ' G2’ highly variable. The position of the vulva showed a
positive correlation with body length thereby making the value 'V’
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Fig. 1 - The body length in relation to buccal cavity length A; oesophageal
length B; tail length in adults C of Parahadronchus shakili,



a reliable taxonomic character (Fig. 2). It was also evident that the
length of the buccal cavity, oesophagus and tail did not depend upon
the body length in adults as well as in juveniles (Fig. 1 and 3).

Adulzs:

Among all the morphometric and allometric characters evaluated
in adults, the less variable characters (C.V. = 3%) were the length of
buccal cavity (C.V. =2.2-3%) and value of 'V’ (C.V.=2.7%). The
highly variable characters (C.V. = 10%) were position of the amphid
apertures (C.V. = 14-16%); length of the gonads (C.V.= 12-16%);
rectum (C.V.= 13%); tail (C.V. = 13-14%); Values 'G1’' and 'G2'
(C.V. = 12-17%); the number of ventromedian supplements (C.V. =
14%) and the length of lateral accessory pieces (C.V. = 12%). The cha-
racters which showed a moderate degree of variation, ranging from
4-6%, were width of the buccal cavity (C.V. = 3.6-4.4%), position of
the nerve ring (C.V. = 4.7-6%), anal body-width (C.V. 4.6-6.3%) and
length of the spicules (C.V. = 5%). Other characters were markedly
variable, C.V. ranging from 7-10%.

Juveniles:

The variability of total body length was high in the first (C.V. =
14%) and second (C.V. = 9.5%) stage juveniles and moderate in the
third and fourth stages (C.V. = 5.9:6%). Lip-height in all the develop-
mental stages was highly variable (C.V. = 12-14%), except in the third
stage juveniles where it was markedly variable. The variability of lip
width was moderate in the second and fourth stage juveniles and
somewhat higher in the first and third stages. The width of the
amphid apertures was as markedly variable as the females (C.V. =
6.9-10%). The variations in length and width of the buccal cavity of
various juvenile stages were moderate, C.V. = 3.5-5.0% and 5.4-6.2%
respectively, except in the first stage juveniles where the length of
buccal cavity was less variable (C.V. = 2.7%). The position of the
dorsal tooth was moderately variable in the fourth stage (C.V. = 4.9%),
more variable in the third stage (C.V. = 8.4%) and highly variable
in the first and second stage juveniles (C.V. = 15% and 11% respec-

— 165 —



%69 ) %401 096 Solg ST ‘AD (wrl) soinjrade
(8'9)9-¢ ¢n(9°99°¢ 2226878 oN8'8¥E (29129 (1'g¢ (uesy) o3uey  prgdwe jo yIpIm
%09 %029 068 058 %0 %8 %086 ‘AD
(88)1%-c8 wux(18)88-63 »22(98) LG8 #x:(TR)FGBT aiow,@ (ec)og-ct (uespy) oBuey (wrl) @pm-dry
%o%1 %026 ’ &l rka 019 %092 ‘AD
(918131 wax(BDCLTT oD1IT6 (81172 L1ler-cr Clal< S48 (uedpy) s8uey (um) Jysroy-dry
- - - - ® ot — ‘AD sjuowarddns
— — — — (eTI9T-1T — (ueapy) 23uey URIPOUIOIIUD A
- - - — 03l - ‘A'D (wr) saoard
— — — — AmaH-mﬁ — (ueapy) o8uey A10$$200€ [eJ2)e]
_ — — — 00y m — ‘AD
— — — — (18)¥2'8 — (uedpy) 28uey (wrl) wnndeuIaqns)
- - — - LY — ‘AD
— - — — 96" .OS.S — (ueapy) d8uey (wr) so[motdg
— — — — — *oer ‘A'D
— — — — — {aricre (uedy) o8uey 3]
- - - - — Co21 ‘AD
— — - — — (zrier-6 (uedpy) e8uey '
J— - J— R 0 oww 0 oHN. >U
— — — — (g9)eh68 (1999-09 (uedpy) 28ueY L/A
*v¥'6 0bg %469 %516 Y5101 "ol ‘AD
(080699 gN(08'9'8FL xee(TLILLE9 gN'696LCy (0881119 (g6'811-¢'L  (uealy) a8uey 2
%/o6C 008G ) oLt °068 0528 ‘AD
(P 0¥ eNOPETEE  g6ReTTE BN S (€3t lc§g'oge  (Ued) oBuey q
/69 g RRYARY Yol %028 ’98 ‘AD
(Le)erve oN(e8)8geg 5N FEICE-65 525(98)- 161 (ppeee fefgu-cg (ueapy) a3uey e
%69 %06°C 056 rRa 0008 089 ‘AD
(081EETI8T  #{ILDOST6F T 5:x(92TCHT00T +24(38°0'66'0119°0 (38°3)38'62E'E  (96'3¢4'¢-0FE (weapy) ofuey {(wrur) yIsus
€l - u :M u 0z - u 61 - u NMEME: %%mﬂwm , s13j0RIBYD

IINRYS snyoduoJpeyRIRd fO SIJIUaAN[ pUD SIINPY Ul SUOLIDIIDA J14]2UI0]ID PUD J14]oUoYd IO -

I @1qelL



JUROYIUSIS 10N = ‘§'N
< 1 jueosyruSig +

1943 9%¢

ToAd] %7 < e Juedoyrusig
< 1e juedyrudrg

oA %1

“AI[IqeLIBA JO JURDR0) = "AT)

TOAR] %10 < 1' juRdYIUSIQ wf "ANWBIIXS JOLIDIUE WIO.I] uesiq (i)
%08 %/09'8 /501 Y %o w1 % el ‘AD
(088)716-605 oN(EIBIBIETLT  +(C6DIGETHFL  xxx(€BDLFI-E8  (L63)GSE-CTE (318)061396  (ued|N) 25uey (wrl) ref,
%ol G %oL'g %8G % 8 — % g1 ‘AD
(LB)gE-93 -'n(98)8%-62 xxx(18)5881 *ex(LDTEHT - (I¥)3g18 (ueap) aduey (wr) wnyoay
%/o8"% MIRY *oL *lo8 L %0 9F %ot ‘AD ()
(98)68-¥8 »(¥8)9¢-¢¢ #xx(82)0873 xxx(13F&8T (8g)gaL¥ (LPIgeTh (uespy) o3uey Uipim Apoq reuy
%foe %ol %/09'9 R o 8g %hed ‘AD ()
(¥8)65-03 e  SP)EG T xx2(0F)2b-cg xxx($8)68-85 (092996 (99'12-19 (uespy) a3uey  YIpIM-Apoq eA[nA
— — — - — fo L8 ‘AD
— — — — — (836861 (ueay) oBuey (um) eurdep
— — — - — %81 ‘AD (urr)
— — — — — (09¢'08%0yg  (uesy) 23uey peuod I01191S0g
- - - - - /091 ‘AD
— — — — - (996)8878L8  (ueay) a3uey (wrl) peuod toLoiuy
- - - - - ‘o 6L ‘AD
— — — — — (1881 0F13-06F1 (uvapy) o8uey (urd) () eamnp
¥ %/03 %e&'g %088 %o L'¥ %9 ‘A
(geD)CeH1-03T #xx(PEDIBT-CIT  xxes'BOT)OTI-8S xx2(C8)88-€8 (ILUSLT-GFI (911)861-061  (ueoly) 98uey (wrl) Buwr (;)oaToN
/08 foT'¥ /oL'9 /oTT folL %89 ‘A
(61%)31¢88F #xx(6OPIOLTBLE  £52'8B8)BIET6B x4+ 6F8)08288T  (689)¢89-00C (299)91L-9L%  (wesy) aBuey (urd) () sneydosag
®/o6°% fob'8 O/oIT oG T %0 01 %8 ‘AD
(810321 2 (GQLLTET %xx(013T6 (118G (83)086T (98)0813 (ueow) o8uey  (urd) 1003 [esioq
%/03'9 %29 %love %59 %o ¥¥ o9e "AD ()
(¢3'9%-23 #1x(61)0& LT xxx(@FITFI xxx(OLTT-6 (18)eg-63 (9g)ovag (wesy) a3uey yipim-K11aed [eoong
/09 *fo8'p %ag %/0L78 %8 %36 ‘AD (urr)
(eh)8h-TP »xx(2£)68-08 #22(08) 1865 x42(62)73°25 (ge)09-67 (09)e9-0¢ (uespy) oguey yiSus[-A11aed [esong
®fo¥e /o9 /e8¢ [o8'F /091 % %1 ‘AD (wrl) sarnyiode
(LD8T-91 #ar(T1QI-BT »ex@TDEEIL g (9TDBITT (8Dse-¥1 (8rgaer  (ued) o3uey piyduwe (;)jo uonisoq



tively). The position of the nerve ring was also a less variable char-
acter, except in the fourth stage juvenile where it was moderate
(C.V. =4%). As with the position of dorsal tooth, the coeflicient of
variation for oesophageal length also decreased from the first to the
fourth stage juvenile, C.V. being 11% in L1, 6.7% in L2, 4.1% in L3
and 2.7% in L4. The variation for rectum length was moderate in
the second, third and fourth stage juveniles (C.V. = 5.7-58%), and
markedly higher in the first (C.V. = 8%). The anal body-width was
found highly variable in the first stage juvenile, somewhat less in
the second, and moderate in the third and fourth. The tail length
was found to be highly variable in the first and fourth stage juveniles,
and slightly less in the second and third. Among all the morphometric
and allometric characters, the maximum variability was noted in tail
length of the first stage juveniles (C.V. = 22%),

The value "a’ was highly variable in the first stage (C.V. = 11%),
and moderate in remaining stages (C.V. = 5.3-6.0%). The value 'b’
was markedly variable in the first and second stage juveniles (C.V.
= 7.7%) and moderate in the third and fourth (C.V. 5.3-5.9%), while
"¢’ value was markedly variable in all the developmental stages
except in the third stage where it was moderately variable (C.V. =
5.4%).

The Distinguishing Features of the Juveniles:

Among the various morphometric and allometric characters listed
in the Table I, the various juvenile stages differed significantly from
its successive stage in the body length, lip-width and lip-height, length
and width of buccal cavity, position of dorsal tooth and nerve ring,
length of oesophagus and anal body-width. The values "a’, 'b’ and
"¢’ were found to be unreliable because "a’ and 'b’ differed signi-
ficantly only between L1 and L2 and ¢’ between L2 and 13. The
other characters were also found to be unreliable in the differentia-
tion of various juvenile stages.

Besides the above cited characters, the first stage juveniles differ-
ed from rest of the stages in the absence of denticles in the buccal
cavity. These denticles were 1-2 in the second stage juvenile, 3-4 in
the third stage and 3-6 in the fourth stage. In the fourth stage juve-
nile, a rectangular hyalin area usually appeared which indicated
the place of formation of the future vulva. The presence of the
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Fig. 2 - The body length in relation to vulva position (A); and gonad length
(B) in P. shakili.
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replacement tooth clearly differentiated the juveniles from their
adults.

Discussion

The present morphometric studies on adults and juveniles of
Parahadronchus shakili indicate that there is variation in all the
morphological characters to a certain degree. The morphometric char-
acters evaluated in the adults show that the length and width of the
buccal cavity are least variable and can be regarded as good diagnostic
characters at species level. There is considerable variation in total
body length, lip-width and lip-height, width of amphid apertures,
position of dorsal tooth, length of oesophagus and length of guber-
naculum. The position of nerve ring, anal body-width and the length
of spicules also showed little variation but all the other characters
are highly variable. In the allometric characters the value of V is
least variable. This agrees with the observations made by Bird and
Mai (1967) on Trichodorus christiei; Wu (1960) on Ditylenchus de-
structor; Rashid and Khan (1976) on Pratylenchus coffeae; and Bajaj
and Jairajpuri (1976) on Xiphinema basiri. The G, and G, values
showed highest coeflicient of variability which partly agrees with
Azmi and Jairajpuri (1978). The body width, oesophageal length, tail
length and length of gonads are independent of body length. These
findings are in conformity with those of Sturhan (1963) and Geraert
(1968).

The length of the buccal cavity is also independent of body
length. The extent of variability for values of "a’ and 'L’ is almost
the same while the value "¢’ shows more variability than the anal
body-width. The length of the oesophagus is less variable than 'b".
This is in accordance with the findings of Geraert (1968). The value
"¢’ is more constant than the tail length.

In juveniles, the first stage exhibits the maximum variability in
almost all the morphometric and allometric characters. In third and
fourth stages the degree of variation for each character shows con-
sistency. The results further show that in the juvenile stages and the
adults the extent of variation for a particular character is almost
same. This indicates that variability of a character is determined
from the very first stage (Bajaj and Jairajpuri, 1977 b).
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SUMMARY

The analysis of variability of some important morphological characters of
the adults and the juveniles of Parahadronchus shakili (Jairajpuri, 1969) Mulvey,
1978 (Nematoda: Mononchida) revealed that almost all the characters are
variable to some extent. The length and the width of the buccal cavity however,
are least variable. The position of nerve ring, anal-body-width and the
length of the spicules also show little variation. The highly variable characters
include the position of amphid apertures, length of female sexual branches,
tail, rectum etc. The vulva position is positively correlated with the total
body-length while the length of the genital branches are not correlated. Of
all the allometric characters, the value of 'V’ is least variable and 'G;’ and
"G,’ exhibit maximum variability. The length of buccal cavity, oesophagus
and tail are independent of body length. The characters in juveniles vary al-
most to the same extent as in the adults.
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