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Effect of killing and fixing methods on taxonomic characters of Heterodera elachista larvae.
Kenji HIRATA and Tatsuo SUMIYA (Research Division, Yokohama Plant Protection Station, 1-16-
10 Shinyamashita, Naka-ku, Yokohama 231-0801, Japan). Res. Buil. Pl Prot. Japan 35: 125-129
(1999).

Abstract: A comparative study of several commonly used Kkilling, fixing techniques was
made to identify the optimum procedure for preparation of rice cyst nematode larvae for
taxonomic examination. Nematodes were killed in hot water at 55, 60, 65, 70, 75°C for 2
minutes. Nematodes were either i) killed in hot water at 60°C and fixed in cold three fixatives
(TAF, 4% Formaldehyde, FA 4:1) at 22°C or ii) killed and fixed in hot three fixatives by
SEINHORST's (1966) technique. Both the qualitative and quantitative effects of three fixatives
on each of twenty larvae characteristics were studied in temporary mounts of specimens
killed by each method. Although all the fixatives caused shrinkage and/or distortion, killed in
hot water at 55, 60°C and fixing in cold TAF (22 °C) and killed and fixed in hot 4%

™

Formaldehyde produced the least affected specimens.
Key words: killing, fixing, taxonomic characters, upland rice cyst nematode.
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Table 1. Evaluation of characters in H. elachista larvae processed by different

killing temperature.

Killing temperature and evaluation*

Characters

55 60 65 70 75C

Head 4.5 ** 45 3.6 3.6 34
Stylet 4.8 4.8 4.1 4.1 3.3
Dorsal esophageal gland orifice 45 4.2 34 3.2 3.0
Median esophageal bulb 4.0 38 31 32 3.1
Hemizonid 4.0 4.0 3.0 3.2 31
Excretory pore 4.0 4.0 3.0 3.2 3.1
Esophagus 4.0 38 3.0 3.0 3.0
Genital primordium 3.9 3.9 3.1 3.1 3.1
Anus 4.2 3.8 35 3.0 3.2
Tail . 4.0 4.0 34 34 31
Tail tip 41 4.0 33 3.0 31
Total 46.0 44.8 36.5 36.0 345

average 4.2 4.1 3.3 3.3 3.1

* 1-Undefined, 2-Poorly defined, 3-Defined, 4-Well defined, 5-Very well defined.

** Average of twenty specimens.
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Fig. 1. Effects of killing by heat on body parameters of H. elachista larvae.
Bars represent least significant difference ( p < 0.05 ).

Table 2. Effects of killing and fixing methods on morphometrics of H. elachista larvae.

Significance on analysis of variance

Body parameters
Cold fixative Hot fixative Cold x Hot fixative

A. LINEAR PARAMETERS

1. Body length NS ok ok

2 . Esophagus length NS * NS

3. Anterior end to median esophageal bulb NS * *

4 . Anterior end to excretory pore NS b **

5. Tail length NS NS NS
B. WIDTH PARAMETERS

1. At oesophageal bulb NS *ak *xok

2 . At genital primordium NS Honk *xk

3. Atanus NS NS NS
C. TAXONOMIC RATIOS

1.a value NS NS NS

2.b'value NS ook ok

3.c value NS NS NS

4. c' value NS NS NS

Cold fixative: killed in hot water at 60°C and fixed in cold fixative at 22 C,
Hot fixative: killed and fixed in hot fixative by SEINHORST's (1966 ) technique.
Cold x Hot fixative=interaction between cold and hot fixatives, NS=not significant,

* p<0.05, ** p<001, *** p<0.001
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Fig. 2. Effects of killing and fixing methods on body parameters of H. elachista larvae.
Bars represent least significant difference ( p < 0.05 ).
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Table 3. Evaluation of characters in H. elachista larvae processed by different killing and fixing methods.

Killing and fixing techniques and their evaluation*

Characters Cold fixative Hot fixative
C-TAF**  C-Form C-FA 4:1 H-TAF H-Form  H-FA 41

Head 4.0 *¥** 39 33 4.0 41 32
Stylet 42 40 39 42 4.2 3.2
Dorsal esophageal gland orifice 4.0 34 2.9 39 39 25
Median esophageal bulb 36 33 29 3.8 4.0 2.8
Hemizonid 3.6 33 2.7 3.9 38 3.0
Excretory pore 3.6 3.3 2.7 3.9 3.8 3.0
Esophagus 35 32 3.0 3.8 3.9 3.1
Genital primordium 3.6 3.2 3.0 3.8 3.8 3.1
Anus 4.0 34 29 3.8 3.8 29
Tail 39 35 3.1 3.8 3.9 3.1
Tail tip 3.8 3.6 3.1 3.8 39 3.0
Total 41.8 381 335 42.7 43.1 329

average 3.8 3.5 3.0 3.9 39 3.0

Cold fixative: killed in hot water at 60°C and fixed in cold fixative at 22°C.
Hot fixative: killed and fixed in hot fixatives by SEINHORST's (1966) technique.
* 1-Undefined, 2-Poorly defined, 3-Defined, 4-Well defined, 5-Very well defined.

** For fixatives see “Materials and method’.
*** Average of twenty specimens.
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