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ABSTRACT

MULYADI, University of the Philippines at Los Bafios,

July, 1984, Identification, Pathogenicity, Suscept Range/and

Life Cycle of Tylenchorhynchus Specieg Agsociated with Sugar-

i /
cane (Saccharum officinarum L.) in the Philippines,

Major Professor: Dr, Tiburcio T, Reyes.

Two species of Tylenchorhynchus, T, annulatus
U
(= I. martini) and I, cylindricus, were found associated
with sugarcane in the provinces of Laguna, Batangas;
Pampanga and Tarlac, Phlltpplnes; T, annulatus was
recorded in samples collected in Laguna, Batangas,
Pampanga and Tarlac, whereas-T, cylindricus was found

only in Tarlac,

I. annulatys was pathogenic to potted sugarcane var,
Phil, 56226, Height of sugarcane at 400, 600 and 1000
inoculum level/pot, was significantly lower than the control,
by 10,44%, 11,41% and 11,79%, respectively, 20 weeks after
inoculation, Top weight reduction at 400, 600 and 1000

inoculum level/pot were 29,99%, 33,48% and 39.29%,

respectively, as compared with the control. With 400, 600
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and 1000 inoculum levels/pot, fresh root welghts were
reduced by 46, 55%; 47,14% and 48;90%, respectively, as
compared with the control., The average nematode population
at 50, 100, 200, 400, 600 and 1000inoculum level/pot,
increased by 493; 2248, 2616, 5828; 6039 and 7184 or 9.86,
22,48, 13,08, 14,57, 10,06 and 7,18 folds, respectively,

[,

I. apnulatus reproduced on several plant species,
Baseci “o;\‘;;l;;‘éduction indices corn and sorghum were considered
as excellent hosts, rice as intermediate host, purple nutsedge
and Bermuda grass very poor hosts; and soybean, tomato, -
cotton, tobacco; peanut, mungbean; itch grass, spiny
amaranth and wire grass as nonhbsts.

The life cycle of T. annulatus c;n rice seedling in 1%
plated sterile water agar was completed in 20-22 days,
The egg stage lasted from 4-5 days; the second stage larvae,
3-4 days; the third stage larvae, 5~-6 days; the fourth stage
larvae, 3-4 days, The developmental stages of T, annulatus
required four molts, A female can lay 6-9 eggs in 4-6

days, sometimes two eggs are laid in one day.
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I. annulatus fed only on epidermal cells in the region

cell elongation, never invading the roots, hence they are

regarded as ectoparasitic nematodes,

Riv



TABLE OF CONTENTS

DSAC-EAPIO

—RECEIYED ——
INTROD UCTION BY: %
&

REVIEW OF LITERATURE

MATERIALS AND METHODS

Identification of Tvlenchorhvachus Species

Associated with Sugarcane
Survey and Collection of Soil Samples
Exiraction and Isolation of Nematodes
Killing, Fixing and Mounting the Nematodes
Species Identification

Pathogenicity Study
Preparing Test Plants
Inoculation of Experimental Plants
Data Collected

Host Range Study
Preparing Test Plants
Inocul atio-n of Experimental Plants
Data Collected

Life Cycle and Reproduction

vi

PAGE

10

10
10

10

13
14
14
15
16
18
18
18
19

21



PAGE

Method of Feeding 22
RESULTS | 23
Identification of Tylenchorhynchus Specles
Associated with Sugarcane 23
Pathogenicity Study 34
Effect of Various Inoculum Levels on
Plant Height 34
Effect of Various Inoculum Levels on
Top and Root Welights 37
Host Range Study 41
Life Cycle and Reproduction 44
Method of Feeding 46
DISCUSSION | | 50
SUMMARY 56
LITERATURE CITED 60
APPENDIX 66



LIST OF TABLES

Occurrence of Tylenchorhynchus
species in sampling localities at indicated
municipalities in four provinces of Luzon

Height (cm) of sugarcane var, Phil, 56226
at indicated inoculum level of Tylenchorhynchus

annulatus

Fresh top and root weights (g) of sugarcane
var, Phil, 56226 at indicated inoculum level

of Tylenchorhynchus annulatus

Host suitability or unsuitability of different
plant species to Tylenchorhynchus annulatus

Dimensions of postembryonic stage of
Iylenchorhynchus annulatus

viii

PAGE

24

35

38

42

45



FIGURE

1

LIST OF FIGURES

Arrangement of sugarcane plants used in
pathogenicity tests in the greenhouse

Host range tests showing potted
experimental plants (A) and pots of
fallow soil artificially infested with
nematodes (B)

Tylenchorhynchus apnulatus: A: body
shape (x 91), B: head region (x 1500)

and C, D: tail shape (x 642 and x 816)

Tylenchorhvnchus annulatus: A: female
head region¢ B, C: tail shapes and D:

body shape

Ivlenchorhynchus annulatus: A: female
body shape (x 99), B: head region

(x 1225), C: female tail shape (x 630)
and D: male tail shape (x 777)

Iylenchorhvnchus annulatys: A: female
head region, B: tail shape and C: body

shape

Tylenchorhynchus gylindricus: A: male
head region, B: tail shapeg and C:

body shape

Crowth response of sugarcane plants
to different inoculum levels of

Tylenchorhynchus annulatys (= T, martini)

PAGE

17

20

26

27

31

32

33

36



10

11

12

Root systems of sugarcane at different
inoculum levels of Tylenchorhynchus

annulatus (= T, martint)

Roots of sugarcane grown in soil
artificially infested with highest

inoculum level of Tvlench nchus
annulatus (= T, martini), showing sparse
secondary and tertiary rootlets (3) and roots
of sugarcane in nematode-free soil (B)

A dlagramatic illustration of the embryonic
development of Tylenchorhynchus annulatus:
It unsegmented egg after laying; II-VIII:
two to eight-celled stages; IX: later stage
of embryo; X: advanced stage of embryo:
XI: first stage larva:; XI: second stage
larva; 81, S2, S3; first, second and third
somatic stem cell; Pl, P2, P3: first,
second and third parental germinal cell;

A: anterior dorsal cell; B; posterior
dorsal cell; MST: mesoderm of the body
wall and esophagus; E; the entire endoderm

Tzlgg_c_hgx;hmchgg annulatus in feeding
position on rice roots

PAGE

39

40

47

48



LIST OF APPENDI¥ TABLES

APPENDIX TABLE PAGE

1 ANOVA for plant height of sugarcane at
indicated inoculum level of Tylenchorhynchus
apnulatus 16 weeks after inoculation 66

2 ANOVA for plant height of sugarcane at
indicated inoculum level of Tylenchorhynchus
2nnulatus 18 weeks after inoculation 66

3 ANOVA for plant height of sugarcane at
Indicated inoculum level of Iylenchorhynchus
annulatus 20 weeks after inoculation 67

4 ANOVA for fresh top welght of sugarcane at
indicated inoculum level of Tylenchorhynchus
annulatus 20 weeks after inoculation 67
5 ANOVA for fresh root weight of sugarcane

at indicated inoculum level of Tylenchorhvnchus
annulatys 20 weeks after inoculation 68

xi

A,



INTRODUCTION

Sugarcane (Saccharum officinarum L.) is an important
export crop of the Philippines (Hernandez, 1976). It is
planted to more than half a million hectares of land or roughly
4% of the total arable land of 11,5 million hectares., Of
these area 60% are in Negros and Panay Island, 24% in Luzon
and the other 16% in Eastern Visayas and Mindanao (Mendoza,
1982),

As an export product, sugar provides an average of 20%
of foreign exchange earnings during the past years. As an
Industry, it has provided employment to some 550,000 agr -
cultural workers, representing 4% of the total agricultural
labor force. The industrial sector has over 2% of the total
manufacturing labor force in 1976, More than five million
Filipinos are directly or indirectly dependent on the sugar
industry (Mendoza, 1982),

Like other crops, sugarcane is plagued by numerous
pests and diseases, One of the most important diseases
is caused by plant parasitic nematodes, In the tropics

sugarcane grows best, more or less continuously and



