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ABSTRACT

The cassava red mite, Oligonychus biharensis (Hirst) is considered one of the most
important pests of cassava in Thailand. Despite its importance, the biological information of this
pest has not yet been studied. The objective of this experiment is to study the life cycle of O.
biharensis on two economic host plants: cassava (Manihot esculenta Crantz) and rose apple
(Syzygium samarangense (Blume) Merr. & L. M. Perry). This study was carried out from October
2016 to September 2018 in the laboratory at 26.49 + 0.07 °C, 60.04+0.86 % RH and 10 : 14 (L :
D). The results revealed that the development times from egg to adult stage of O. biharensis
were 7.16 + 0.04 and 9.78 + 0.06 days, when feeding on cassava and rose apple, respectively.
The female longevities were 13.19 + 0.76 and 7.34 + 0.44 days, respectively. The pre - oviposition
periods were 1.16 + 0.06 and 2.04 + 0.02 days; the oviposition periods were 12.21 + 0.76 and
4.65 + 0.39 days; the post - oviposition periods were 0.49 + 0.11 and 0.65 + 0.12 days, respectively.
The totals of eggs per female were 92.95 + 5.19 and 44.58 + 4.03; the number of eggs per day
were 7.10 + 0.30 and 4.94 + 0.34, respectively. The net reproductive rate (Ry), generation time (G)
and Sex ratio of O. biharensis on cassava were higher than rose apple. The intrinsic rate of increase
(rn) on cassava and rose apple are similar 0.26 day! and 0.22 day !, respectively. The results
indicated that in comparison with rose apples the population of O. biharensis infested on cassava
could rapidly increase generating an outbreak, because of the short life cycle, the long female
longevity, the long oviposition period, and the high number of eggs per day. These can be used
as fundamental knowledge to effectively control this mite and to support the implementation of
Pest Risk Analysis (PRA) for trade negociation in the long run.

Keywords: Oligonychus biharensis (Hirst), Life Cycle, Biology, Cassava, Rose Apple
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Table 1 Effects of host plant on the body size of O. biharensis at 26.49 + 0.07 °c and 60.04 +

0.86 9%RH.
Body Size (Width x length, pm) (Mean+S.E.)
stage On Cassava On Rose Apple

Male Female Male Female
Ege 198.00 198.00 198.00 198.00
Larva 132.00 x 181.50  165.87 x 21884  132.00 x 181.50  158.92 x 208.42
Protonymph 148.50 x 231.00  197.08 x 251.17  165.00 x 214.50  190.67 x 238.33
Deutonymph  165.00 x 231.00  221.76 x 320.10 ~ 165.00 x 247.50  219.39 x 311.06

Adult

198.00 x 330.00

297.00 x 458.33

198.00 x 330.00

297.00 x 454.67
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at 26.49 + 0.07 °c and 60.04 + 0.86 %RH.

Table 2 Effects of host plant on the duration of immature and adult development of O. biharensis

Development duration in days (Mean=+S.E.)

stage On Cassava On Rose Apple
Male Female Male Female

Ege 3.00 + 0.00 3.00 £ 0.00 3.00 £ 0.00 3.00 £ 0.00
Larva 0.50 + 0.00 0.52 £ 0.01 0.80 + 0.11 0.85 + 0.02
Protochrysalis 0.64 +0.13 0.62 + 0.01 1.13 £ 0.22 1.11 £ 0.03
Protonymph 0.56 + 0.11 0.53 £ 0.01 1.07 £ 0.19 1.10 + 0.02
Deutochrysalis 0.58 + 0.15 0.61 £ 0.02 0.90 + 0.18 0.91 +0.02
Deutonymph 1.06 + 0.20 1.09 + 0.02 1.12+0.33 1.09 + 0.04
teliochrysalis 0.64 +0.13 0.81 +0.03 1.25 +0.38 1.72 + 0.06
Total (egg-adult) 6.94 + 0.28 7.16 + 0.04 9.27 + 0.47 9.78 £ 0.06
Pre- oviposition - 1.16 + 0.06 - 2.04 + 0.02
Oviposition - 12.21 £ 0.76 - 4.65 + 0.39
Post- oviposition - 0.49 + 0.11 - 0.65 +£0.12
Female longevity - 13.19 + 0.76 - 7.34 + 0.44
Male longevity 14.22 + 1.85 - 6.17 £ 0.77 -

Table 3 Comparison of egg production and egg hatchability on Cassava and Rose Apple.

Host plant Average number of eggs Average total of eggs per
per female per day female
Cassava 7.10 £ 0.30 9295 + 5.19
Rose Apple 494 + 0.34 44.58 + 4.03




Table 4 Effects of host plant on the life table parameters of O. biharensis

Parameters Host plant
Cassava Rose Apple
Net reproduction rate, Ry per generation 70.63 34.35
Intrinsic rate of increase, r,, per day 0.26 0.22
generation time, G (days) 16.55 16.45
finite rate of increase, A per day 1.81 1.64
Sex ratio 1:4.33 1:3.35
Proportion of female ([L1/[]+L]) of F; 0.69 0.75

—
L J ® o
)
(@ [ele oy io0 o0 onn
L J ...000000000:
® ® © © 0 © 0 0 % 08t
@ 0o 0 00 s v
@1 Ol e eien e ols o
L J L] ....Q.O
o o° °
- e 3
@ ®
= AN S K
® o o g
- ’. *—ﬁr_—;—. — -
A___, e . .\. 1
ole A
S eojle
——
-~ /0 jle lejle
/oo oo
- - C

Figure 1 O. biharensis were reared on each host plant leaves in laboratory. (A) Only one egg was

left on each leaflet. (B) The duration for each developmental stage was recorded every 6 hours.
@



Figure 2 The duration developmental was 5 stages including Egg (A) Larva (B) Protonymph (C)
Deutonymph (D) Adult Male (E) and Adult Female. (F)

Egs
13.19 day 3 day
Adult Larva
1.09 day 0.52 day
Deutonymph Protonymph
0.53 day

Figure 3 Life cycle of O. biharensis when feeding on cassava.



Egg
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Adult Larva
1.09 day 0.85 day
Deutonymph\ Protonymph
1.10 day

Figure 4 Life cycle of O. biharensis when feeding on rose apple.

1.200 10
9
1.000

8
=

7
= 0.800 E
= >
.
= 0600 —
®© oo
2 )
s 4 o
> ©
o 0.400 ;3 E
()
[N

2

0.200
1
0.000 o-o-o-o-o-o-o-o-l 0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Age in days (x)

=@ X =@= mX

Figure 5 Age-specific survival rate and age-specific fecundity rate of O. biharensis when feeding

Oon Cassava.
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Figure 6 Age-specific survival rate and age-specific fecundity rate of O. biharensis when feeding

on rose apple.



