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Stuﬂi‘ﬁs on the H.iﬂ]ﬁg_‘,' of Rasmus imporlunitas 1),
(Miridae-Hemiptera) on Sunnhemp *

by
M, GOPALAN' and M. BASHEER?

Synopasie: The complete biclogy of ithe plant hug Ragmbe
imporlunitas D which couses extensive damage to the groen manure
crop of Sunnlemp is deseribed in this paper.

Introduction: In recent years the plant bug Ragmus imporlunilas D,
(Miridae-Hemiptera) is causing extensive damage fo the green-manure crop,
Sunnhemp {Crotalaria juncea L.). The damage is especially severe when the
crop is grown for seed purposes. The distribution of fhe insech has been
reported to be India, Ceylon (Hutson 1931, 1933), Java (Goot 1927,
Tollenaar 1934), and Celebes (Goot 1927). In India the insect has heen
noted in Delbi, Nagpur, Samalkot and Madras. Considering the importance
of the insect on the green-manure crop as a potent pest and as information
on the biology of the insect is lacking, investigations were underfaken
during 1960—’61 in the Agricultural College and Research Institute,
Coimbatore. Results obtained in the investigations are reported in this

paper.

Life - history Studies: The observations on the life-history of Ragmus
importunifas D. were made in three different periods wiz., March, June and
September during 1961 in caged plants in the laboratory. The different
developmental periods, the various stages and their descriptions are given
below. .

Mating : Mating oconrred end to end early in the morning or late
in the evening, two to three days after the emergence of the adults. Mating
occurred after courfship. The male approached the female from behind and
stroked the hind legs, wings and head of the female with.its antennae. This
process was repeated several fimes by the male, extending more than ten
minutes and after each unsuccessful attempt for mating, it returned to a
portion of the leaf for feeding. Finally it succeeded in inducing the female
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for mating and mounted directly upon the female, bent its abdomen towards
the ventral side of the female and the female also responded by raising its
abdomen. Immediately after the union, the male turned to be in the
opposite direction.

Preoviposition and oviposition: Mating pairs were collected and left on
young sunnhemp plant covered by the glass chimney cage, Since the eggs
are laid inside the plant tissue, the preoviposition, oviposition and incubation
periods were observed by changing the mated pairs every day from one
caged plant to another and noting the date of emergence of the nymphs.
The female selected the site for oviposition with its rostrum feeling the
surface all the time. After selecting the site, it made a hole by plunging
the stylets several times. - Then without removing the legs it arched its
abdomen up, keeping the ovipositor in a vertical position. In that position
it brought down its ovipositor to the hole made by the stylets. If it did
not succeed in its atbempt, it turned and examined the hole, made it bigger
by plunging the stylets several times and again tried to oviposit in the same
way. After insertion of the ovipositor in the plant tissue, the abdomen was
found to move up and down. Only one egg was laid at each puncture made
by the stylets. The preferred places for oviposition seemed to be the axils
of the leaves since a number of eggs were found in groups in the axils. The
egas were laid in the stems, axils, petioles and midribs of the leaves. The
oviposition site was complately covered by the hairs present on the plant
and a dark brown spot, the anterior pole of the egg, indicated the presence
of the egg, when viewed under a binocular microscope.

The total number of eggs laid by a female varied from 38 to 82. The
oviposition period ranged from five days in March and up to seven days during
June and.September, The number of eggs laid in the first day was 14 since
in many cases the emergence of the nymphs in one day was 14,

Observations on the life Listory of R, importunilas D, on Sunnhemp.

No. of eggs

5 . .
£ e Pl eeltion 300
1. March il 38
2. March 2 5 42
3. June 1 7 76
4, June - i 1 T 82
5. Soptember 1 1 4.
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Incubation period and Hatching: Theincubation period ranged {rom seven
to cight days. The hatching of the nymph was observed under a hinocular
microscope when the eggs were romoved along with the epidermal layer.
The presence of two red spots in the egg indicated the red eyes of the
nymphs, During hatching, first the operculum broke open allowing the
head to come out. Then the appendages were released from their closely
oppressed condition by the forward and backward movement of the nymph
within the egg. The front pair of legs were oxtricated first and by fixing
them to the plant surface, the nymph completely hatched out by further
movements of the body.

Nymphal instars and Moulting: The developmental periods of the five
nymphal instars ranged from 1 to 2, 1 to 2, 2, 2to 3 and 3 to 4 days
respectively, The total nymphal duration ranged from 10 to 11} days both
in males and females,

Duration of developmental stages of R. importunitas D.

o Duration in days

Z Stage

w0 Maximum Minimum Average
1. Eggs 8 7 75
9. lst instar 2 1 12
3, 2nd instar 2 1 18
4, 3rd instar 2 b 20
5. 4th instar 3 2 22
6. ~ bth instar et 4 3 33
7. Total 19% 18 180

Moulting occurred near the margin of the leaf or along the depression
formed by the elevated veins. The depressions formed by the crinkling of
the leaves as a result of the feeding of the bug were the convenient
places for moulting. During moulting the nymph fixed itself at an angle to
the leaf surface and a longitudinal slit appeared in the head extending along,
the mid-dorsal line upto the meta-thorax. Through this slit the head
appeared firet and then the rest of the body.

Descriptions of the life-history stages: (Plate. I Figs. 1 to 7)

Lae: Average of 20 eggs-length 0.833 mm, breadth 0.206 mm.
Elongate, slightly curved anteriorly, opalescent and shining. Lower end
rounded and tapering towards the operculum. Surface minutely honeycombed.
The anterior pole of the operculum is dark brown. There are no filaments
such as frequently oceur in the eggs of some other Miridae. Red eyes visible
in the later stages.
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. Prate I: Life history stages of R. dmportunilas D.

Tig. 1. Egg, 2. First instar, ‘3. Second instar, 4. Third inster, 5, Fourth instar,
. Fifth inster, 7. Adult,

First Instar: Average of 10 nymphs-length 0,773 mm, breadth
0,285 mm, On hatching slender, pale white, semi-transparent, turning
yellowish green after feeding. Body bearing hairs all over, those on
abdomen being more prominent. Head conical, relatively large; Eyes deep
red; laterally situated and spherical ; Antennae four segmented, basal segment
smallest with a prominent spine anteriorly, distal segments with sensory
hairs, those on distal segment being more dense; rostrum reaching hind
coxae: prothorax prominent, longer than meso and meta-thorax. Legs long
and pale yellow with numerons spines all over. Tarsi two segmented,
terminal segment longest; abdomen longer than broad with hairs all over,
those on the three terminal segments being more dense.

Second Inslar; Average of 10 nymphs-Jlength 1.260 mm, breadth
0.478 mm. Yellowish green, abdomen darker than head and thorax; all
other characters similar to the first instar except the following; eyes dark
in colour; rostrum reaching meso-coxaé; meso and metrnobum broader
than pronotum; legs progressively longer from the first pair to the third;
tarsi two segmented ; anal protrusion prominent.
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Third Instar : Average of 10 nymphs—length 1.493 mm, breadth
0.026 mm. Head distinetly broader than long. Second and third segment
of the antennae longer than the first and last. Wing pads slightly visible.
Hind logs distinctly longer than the other legs. Dark spots around the
base of the spines appear in all femora and tibiae. Tarsi. two segmented.
Segmentation of abdomen more marked.

Fourth Inslar ; Average of 10 nymphs —length 2.138 mm, breadth
0.858 mm., Wing pads extend upto second abdominal segment. Second
segment of the antenna longest. Rostrum reaching upto meso-coxae,
Femora and tibiae with distinct darker spots. Scutellum present as a small
triangular patch. Tarsi two segmented with prominent dark brown eclaws.

Fifth Instar: Average of 10 nymphs—length 2.627 mm, breadht
1,216 mm, Head broader than long tapering anteriorly. Antenna-basal
joint short with a prominent spine anteriorly, second segment the longest
and distal segment smaller than second and third; all segments with hairs
those on distal segment more dense. Rostrum reaches pro-coxae,
Scutellum well developed. Wing pads reach upto fifth abdominal segment.
Tarsi two segmented. Ovipositor visible in female nymph on the posterior
ventral side of the abdomen.

Tae Apvrr: The average length and breadth of males varied from
3.782 to 5.002 mm and 3.418 fo 4176 mm respectively whereas that of
females varied from 4,152 to 4.230 mm and 3,332 to 3.961 mm. A
description of the adult is given by Distant (1910).

Loveeviry or Apurrs: The adults were comparatively long lived
and the females lived longer than the males. The longevity of males
varied from.13 to 33 days with an average of 20.8 days whereas that of
females varied from 19 to 43 days, the average being 31.6 days. The
longevity of adults was more during September -October. The total life
cyele of the insect varied from 35.5 days to 62 days. -

Observations on the longevity of B, importunitas D, adulls on sunnhemp,

Longevity in days

8. No. Period _
Males = T'emales
1. March — April. 18 24
2., March — April wib_ 13 12
3, June — July e . B3 38
4, June — July , 21 34
5. . September — October ki 190 43

ATEI‘&EE T ' 20‘3 . . 31'6
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BEX.Rar10: The prevalence of the sexes during the crop period,
throughout: the year 1961, was observed in the fields. Sex can be easily
differentiated by the presence of the dark ovipositor on the ventral side of
the female. The occurrence of the femalé bugs ranged from 44 per cent to
61 per cent in the year 1961 whereas that of the males from 39 per cent
‘fo 56 per cent,

Sex ratio of Ragmus im}?aﬂ‘:zmims D. during the year 1961,

g Total ' Temales Males

A Date insects —

/)] , counted Number Per cent - Number Per cent
1, '17—3—1961 ... 150 79 53 71 47
2. 17—4—1961 ... 100 47 47 53 53
3, 21—5—1961 ... 70 43 61 27 39
4, 18—6—1961 ... 100 61 61 39 39
5. 18—7—1961 ... 158 74 4T 84 - 53
‘6, 18—8—1961 ... T5' 85 47 40 53
7. 10-10—1961 ... &0 22 44 28 56
8, 10-11—1961 ... 100 51 51 49 49

- Feeding and Symptoms of damage: The feeding behaviour of the insect
was observed both in. the field and also in the cages. The insect
selected the actual point of penetration in the plant with great ease,
feeling the surface with the tip of the labium all the time. All parts of
the plant and both surfaces of the leaves were utilised for feeding. The
tender infloresence axis- and the young unopened buds were preferred for
feeding.

The plants showed the symptoms .characteristic of Mirid feeding.
In the initial stage yellow spots appeared in the place of feeding on the
leaf, Later the nearby spots conlesced forming a bigger lesion. In the
highly attacked leaf, the whole leaf area became chlorotic except near the
bigrer veins and crinkled. The leaves were frequently undersized,
distorted and badly shaped. The attacked leaves started drying up from
the margin and finally dried up completely and shed from the plant.
In the younger plants the bugs showed a preforenco to the terminal
bud and as o result the plants wilted and died subsequently. If tho
incidence ocenrred in tho later stages of the crop, severe stunting of the
growth resulted with very littlo seed set. In addition to the damage by
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foeding, the oviposition damage to the plant is also more, since there is
considerable amount of mochanical damage to the plant tissue due to the
continuous piercing by the stylets and the ovipositor to make a hele for
oviposition.

Population studies : Observation on the population level of
R. importunitas D. was undertaken for a period of one year commencing
from 13—11—1960 to 3—12—1961 except for the month of September
when there was no crop of Sunnhemp in the fields of Central Farm attached
to the Agricultural College and Research Institute; Coimbatore, Twenty
five plants were selected at random by a straight wallk across the field
along the two diagonals. In each plant nine leaves and six internodes
were selected in three different regions of the plant viz., three leaves with
the intervening two internodes in the terminal and leaving the tender
buds; Three leaves with two internodes in the middle region and three
loaves with two internodes at the bottom. In each region both the adults
and nymphs were counted. Weekly counts were made. The data on the
population level and the weather factors wiz., temperature, humidity and
rainfall were plotted on graph and correlation co-officients were worked up.
The results are presented below :

Correlation between populalion of R. importunilas D, and
weather faclors.

I*?-:;. Weather factor {E.-I{E‘I]I Correlation Coefficient
1, Maximum temperature ... 49 r = — ('55144%¥

2. Minimum temperature ... . 49 r = — 002605

3. Relative Humidity e 40 r = + 011631

4. Rainfall - T 49 r = — 01473

. **Significant'at one per cent level,

Populalion level and the influence of weather: factors :— ( Plate II)
(Table I).. With regard to the population level, maximum temperature,
minimum femperature, and rainfall have been found to show negative
.correlation whereas relative humidity showed positive correlation. The
population level has been found to be high during the months November —
‘December and July — August and low during the summer months

April — May.
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Prave 11: Graph showing population of Ragmus importunitas D.-
far on sunnliemp during:1060—'61 in relation -to- weather
Iu!:tors.

Mazmimum temperature : The maximun’ temperature during the study
penod varied from 83.0°F to 101,1°F, maximum tempamture alone has been
found to show a high negative correlation coefficience of — 0.5514 for total
pupulatmn at 1% level of significance. ( Plate III1) Thishas been nleaﬂy shown
by, trlm low population during April- ‘May when the maximum temperature
was above 95.0°F, A hlgh pﬂpulatmn level has been noted during the months
of Jilv - Augiist when the maximum tamperatum did not exceed 90:0°F,
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Tasre I

Population of Ragmus importunitas D. in relation to wealher faclors.

Maximum Minimum

] ; Total Relative . . .
ety Dopulae fompere TR gy (A
tion o7 °F (Per cont)
1. 13—11—1060 ... 37 836 670 100 284
2. 20—11—1060 ... 159 831 632 08 033
3. 27—11—1060 ... 2365 86'9 608 100 171
4, 4—12—1060 ... 424 870 602 100 —
5, 11—12—1060 ... 596 88'3 70°2 98 0°02
. 6. 18—12—1960 ... 805 885 656 100 002
7. 25—12—1960 ... 516 876 57-0 95 -
8 1—1—1961 .. — 800 55'2 04 —
9, B8— 1—1061 .. 2 805 629 04 0-79
10. 15— 1—1961 ... & 860 625 99 050
11, 92— 1—1961 ... 34 850 633 95 —
12, 20— 1—1961 ... Gl 85'8 520 04 —
13, 5— 2—1961 ... 6T 890 631 g0 ., —
14, 12— 2—1961 ... 215 922 674 98 —
15. 19— 2—1B61 ... &7 03-2 626 992 047
16, 26— 2—1961 ... 104 92'5 580 88 —
17. 65— 3—1861 ... 131 056 595 02 —
18, 12— 3—1961 ... 221 050 660 93 —
19, 19— 3—1961 ... 219 957 66°6 01 —
20, 26— 3—1061 ... 39 991 702 90 —
21, 92— 4—1061 ... 12 94'1 74T 85 -
23, 9— 4—1061 ... 2 985 795 88 001
93, 16— 4—1061 ... 2 1011 728 88 —_
94, 93— 4—1064 ... 4 088 . 746 91 011
25, 80— 4—1961 .., 10 101°1 716 95 112
26, 7— 5—1061 .. 23 970 43 93 —_
27, 14— 5—1061 ... 35 966 71'9 90 072
28. 21— 5~—1961 ... &1 089 70°3 95 200
29. 98— 5—1961 ... 63 887 750 94 1:26
30, d— 6—1961 ... 141 018 716 03 004
31, 11— 6—1961 .. - 2 997 735 05 154
39. 18— 6—10861 ... - 12 802 T1'5 100 040
33, 25— 6—1961 ... -43 900 704 88 003
34. 2— T—1961 .. 62 890°9 696 90 3'65

35, 9— 7—1061 .. 163 830 603 08 311
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Tapre I (Contd.)
e Maximum Minimum .
S Dateof . TOW Ttemper Tomper. poiif Rainfal
. observation : ature ature (inches)
w tion oF °F (Per cent)
36, 16— 7—1961 336 859 693 97 100
37, 23— T—1961 816 858 686 95 1'15
38, 30— T—1961 ... 1204 879 69°5 95 0-24
39, 6— 8—1961 950 895 694 92 —
40, 13— 8—1061 ... 615 904 704 92 —
41, 20— 8—1961 .. 28 879 712 88 057
43, 27— 8-1961 ... ‘109 870 702 93 0:30
43, 8— 0—1961 ... 146 06°8 706 94 020
44, 16—10—1961 ... — 903 634 90 004
456, 22—10—1961 12 010 69-0 95 0-66
46, 29—10—-1961 18 89°0 680 95 3506
47, . 5—11-—1861 ... 30 89-4 692 95 2-83
48, 12—11—1961 146 86°2 68-2 93 0-56
49, 19—11—1961 215 85'6 645 95 1'88
50. 26—11—1961 ... 160 86°1 633 95 -
1, '3—12—1061 .. 289 850 630 95 073
Tolal sollds expressed J"”- _— |
n m : . i
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Prare TII'+ Regression of population on maximum temperature
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Minimum femperature: The minimum temperature during the period
of study ranged from 52.0°F to 75.9°F. There existed no signifieant correla--
tion between - population level and minimum temperature, the ‘r’ value for
minimum temperature being -0.02605. However, the influénce las been
towards the negative trend, -

Relative humidily : . The relative humidity during the period of study
varied from 85 to 100 per eent. Although no significant correlation has been
obtained with regard to relative humidity on the pnpulntmn leval. the effect
has been found to be on the positive side.

" Rainfall : Rainfall also has not shown any significant correlation on
the population level, the 'z’ value being ~0'1473.

The problem is further. complicated by the. influence of the-stage of
the crop on the population level of ‘the insect. It will be seen that the
population is minimum in the early stage of the crop reaching its ' pesk at.a
stage when the plants aré fully grown.. The increase may be due to the
availability of a larger space for feeding, for oviposition and for'shelter. After
the plants have matured considerably there is a drop'in the population level,

_ Summary: 1. The-biology of Ragmus importunitas D. on sunnhemp
has been carried out in detail: Mating occurred two fo three days after the
emergence of the adults. The oviposition is peculiarly done by making a
hole in the plant tissue by the stylets and inserting the egg singly in each
hole. The preoviposition and oviposition periods range from one to two days
and five to seven days respectively. The incubation period lasts seven to eight
days. The developmental periodsin the five instars have been noted to be
1.2, 1.8, 2, 2.2 and 3.3 days respectively, the total being from 10 to 11.5 days.
Longevity of males varied from 13 to 33 days with an average of 20.8 days
and that of females from 19 to 43 days, the average being 31.6 days. The
total life cycle of the insect from egg to adult varies from 34. § to 62 days:

2. Descriptions of the various instars are given. The sex ratio
studies carried out revealed that the prevalence of the sexes to be about equal
throughout the year 1961, the ratio being 44 per cent to 61 per cent for
females and 39 per cent to 56 per cent for males.

3. Yellow spots first appeared on the leaves due to the feeding of
R. imporiunitas D. on sunnhemp, These spots later coalesced to form a
bigger lesion. Attacked leaves were frequently undersized, distorted and
badly shaped. Complete death of young plants resulted due to the attack
and in older plants severe stunting of growth with reduction in seed set

occurred,
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. 4. ' Population studies on R. importunitas D. were undertaken during
the year 1960—'61 and the population level was found to be high during
the period of November - December and July-August and low during the

summer months April-May.

The population was statistically correlated

with the weather factors and only maximum temperature gave a high signi-
ficant negative correlation coofficient at one per cent level.
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