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Life Table Analysis of the Cabbage Aphide, Brevicoryne brassicae(Linnaeus)
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ABSTRACT: Life table analysis and temperature-dependent development experiments were conducted to understand the biological
characteristics of the cabbage aphid, Brevicoryne brassicae (Linnaeus) on detached Tah Tsai Chinese cabbage (Brassica campestris var.
narinosa) leaves at seven constant temperatures (15, 18, 21, 24, 27, 30 and 33+1C; 65+5% RH; 16L:8D). Mortality was lowest at 24 C
with 18% and 0% at 1 ~ 2™ and 3™~ 4" nymphal stages, respectively. The developmental period of 1%~ 2™ nymphal stage was 8.4 days
at 18°C, and it decreased with increasing temperature. The developmental period of the 3yt nymphal stage was 6.7 days at 18C.
The lower threshold temperature calculated using a linear model was 7.8 C, and the effective accumulative temperature was 120.1DD.
Adult longevity was 14.9 days at 21°C, and total fecundity was observed 58.5 at 24°C . According to the life table, the net reproduction
rate was 47.5 at 24°C, and the intrinsic rate of increase and the finite rate of increase were 0.36 and 1.43, respectively, at 27°C. The
doubling time was 1.95d at 27°C, and mean generation time was 7.43d at 30°C.
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kg A5 AQui7t Eolvkar QIthKim et al., 2004a). A4
AEfE o] 87t AAFRA )] Afu 22 A AL A
H 2 ] OF 17% 0] AFS 2425 9ItKKim et al., 2004a). -]
vzt Al AQul8- A AR = A A A (Brassica compestris L.
ssp chinensis), ZZ93(B. oleracea L. var. botrytis), ZH(B.
Jjuncea L. Czern var. juncea), TFN(B. campestris L. var. narinosa),
ZAY(B. oleracea L. var. acephala DC. Alef) 50| 1o
(Kim et al., 2004a), ©]= = t}3}= Vitamin B1, B2 A &1} 7}
28, A&, Aol S5 = =(Woo et al., 2007), A
Qa2 el 4, 73, A= 522 o] g5l ItiLim
et al., 2010; Kim et al., 2004a).

o] TAste +2 sisoRe Boolg Bl (Myzus
persicae Sulzer), Wvl|S71 2 XS E(Brevicoryne brassicae
Linnaeus), %2715 A Hd|(Phaedon brassicae Baly), vlj5=H
EH|(Phyllotreta striolata Fabricius), 2 Hd|(Scirotothrips
sp)e°] &4 JcHLim et al., 2010).
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2010; Theunissen, 1989), 6 4} 8 U] 23] 2] 2|4 7] LAY
w0l 0.2 i 9leHChio, 2007). k=I5 =)
a3 S0 Ao FHE Hol o] Solg Fal
i, FEE HiEste] A A el % 719S Rkt
(Ibbotson, 1953; Oatman and Platner, 1969). &3] ¢~F-2A}0]
Ao 2(Turnip mosaic virus, TuMV) 5-& H|£3+ 2F 2009
o] vpolg|AE mi7fishe miAF o= A Ut Marci¢ et
al., 2007).
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Table 1. Mortality of Brevicoryne brassicae nymphs under seven
constant temperatures with a photoperiod 16L:8D

Mortality (%)
Nymphal stage

Temp. (C) n.

g 3440 Total
15 50 98 2 100
18 50 40 8 48
21 50 24 4 28
24 50 18 0 18
27 50 22 4 26
30 50 32 10 42
33 50 100 - 100
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Table 2. Developmental period of nymphal stages of Brevicoryne
brassicae under five constant temperatures with a photoperiod
16L:8D

Nymphal stages (day)

Temp. (C) 1"~2" nymph ~ 3"~4" nymph Total
18 8.4+0.32 a* 6.7£0.18 a 14.7+0.28 a
21 4.1£0.08 b 4.0£0.03 b 8.0+£0.07 b
24 3.3£0.08 ¢ 3.3£0.05 ¢ 6.5£0.11 ¢
27 3.2+0.07 ¢ 2.9+0.06 d 5.9+0.07 d
30 3.0£0.05d 2.8+0.06 d 5.8+£0.06 d

*Means followed by the same letter within a column are not
significantly different (P > 0.05, Duncan’s multiple range test).
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ARAEL] W77 golA = Ak Bl o, 25T k30T
o] Wh57]7ke] f-old 1%L, Kim (2004b) 5-9] H3HIG=
O] 2= A oA % 2=7) S7Iste] wheh Ws7) o] &
oo 27.5 ~ 30.0C Lt A= FreAdo] I EIA] ok
t}. Kim and Kim (2004)2] E40}S 25l & % 25 ~30C 9] -
ZrollAl 2ol QIFFEA] ¢kokar, 32.5C oflAl= @3] W&
717to] Eoluhs Ak B alrh whebA] 2T 29 Hsof| glo]
7P 2 QS T A 25 R wiE, 30CE 238k
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4= Atk o= Isely (1946)2} Komazaki (1982)7} £3}41
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2SO TAIE OFFo] M APYEH15C9b33°C,
7123127 Cebf-oido] I E|R] 9230 CE A Q)47 &
(18, 21, 24, 27°C) 9] & 2413 7] o) Eaiet Al U897
2% (low developmental threshold temperature)Develomental
zero)i= o1& 2F5717bol|A] 8.6 C $a1(1r*=0.83), ez of57|3
NAE 72T Aom(?=0.90), AA|FE7]7He] WgPHLw
£ 78°C(*=0.86) At FAEAAE(DD)E o AF57I17H:
59.9 2 U=, leL5obE 7|72 61. 22U =tk AA|2FE7|
7FO] G EAAL == 120.1- 2 U = ATH1%-2" stage: F=14.92,
df=1, 5, p=0.0307 r’= 0.83, 3"~ 4" stage: F= 27.81, df=1, 5,
P=0.0133, = 0.90, Total stage: F=18.17, df=1, 5, p=0.0237,
r'=0.86)(Fig. 1).
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Fig. 1. Developmental rate curve of Brevicoryne brassicae under
five constant temperatures (Fitted linear equationis 7(7.) = a7, + b)

and Fitted nonlinear equationis - (7) = ¢’ 7 — ¢ [P T (Tom T/ A T+

(Lactin 2, 1995)). Black point is observed, and white point is
estimated. (SigmaPlot 10.0.1, 2007 Systat Software, Inc. <www.
systat.com>)

SlEo] e BT A, BEYHLEE 40T, $RHAN
SEE 1429807, B A JE(Y )= 09932, Kim
2]t & JHew7}t5.0C, a7

et al. (2004b)9] E3}A I B2 ukg.

Table 3. Estimated parameters of a nonlinear model (Lactin-2
model, 1995) for the developmental stages of Brevicoryne brassicae

Nympbhal Stage p T ax A A r?
1t 0.07 4071 11.78 -0.81 0.9
34 0.06 43.59 13.09 -0.86 0.9
Total 0.13 3596 7.89 -0.11 0.99

p: controls the rate of increase of the development rate with
temperature, T, , . :lethal (upper) temperature at which develop-
ment stops, A: temperature range over which “thermal breakdown”
becomes the overriding influence (shape parameter), A\: makes
the curve intercept the x-axis, thus allowing the estimation of the

development temperature threshold.
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k- s 8 H
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$ g 05
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Total nymph

0.5

o
-

Fig. 2. Cumulative proportion of the development completion
time to each nymphal stage of Brevicoryne brassicae (3-parameter
Weibull function was used).
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Table 4. Adult longevity and fecundity of Brevicoryne brassicae
under five constant temperatures with a photoperiod 16L:8D

& v Vi PR g
18 26 11.4+048c 23.4+1.15¢ 2.0+£0.06 d
21 36 149+0.60a 44.7+0.82b  3.3x0.04 b
24 41  13.7£0.23b  58.6£0.99a  4.7+0.08 a
27 37 10.8+0.13c  43.1+1.73b  4.4%0.10a
30 29 5.5+0.20d  12.9+0.61d 2.9+£0.09 ¢

*Means followed by the same letter within a column are not
significantly different (P > 0.05, Duncan’s multiple range test).
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df=4, 169, p=0.0001, r’= 0.79).
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Fig. 3. Age-specific survivorship and fecundity, of Brevicoryne
brassicae adults under five constant temperatures.



Table 5. Associated fertility life table estimates of Brevicoryne brassicae under five constant temperatures

Temp. Reproductive rate(R,) Intrinsic rate of increase(rm)

Finite rate of increase(\)

Generation time(T) Doubling time(Dy)

(T) (aphids/aphid) (aphids/aphid/day) (aphids/aphid/day) (days) (days)
18 12.1£1.22 0.15+0.006 1.16 17.15 4.77
21 31.9£1.19 0.27+0.003 1.30 13.08 2.62
24 47.5+1.63 0.35+0.004 1.42 11.04 1.98
27 31.6£2.56 0.36+0.006 1.43 9.71 1.95
30 7.4+0.72 0.27+0.009 1.31 7.43 2.58
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