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Abstract: The ovipositing preference of Helicoverpa assulta Guenée to Nicotiania rustica was much higher than that to
Nicotiania tabacum. In order to identify the influence of host selection preference of parental adults on the population growth
of later generations, the effects of the two tobacco species on the growth development and survivorship, food utilization and
conversion, as well as population dynamics of Helicoverpa assulta Guenée under experimental and natural conditions,
respectively, were studied by the life-table method. The results showed that; (1) When reared on N. rustica, under
laboratory conditions with (26 +1)°C, (75 +5) % relative humidity and 16L:8D photoperiod, the development duration of
H. assulta larvae significantly prolonged, while the survival rate of each stage of larvae from 1% to 3™ instar and the
fecundity of female adults reduced notablely, and the net reproductive rate (R, =16. 1086) and innate capacity of increase
(r, =0.0848) decreased. (2) There were no significant differences in the relative consumption rate ( RCR) and
approximate digestibility (AD) between the 6" instar larvae reared with two tobacco species. Compared to the larvae feeding
on N. tabacum, the relative growth rate (RGR) , efficiency conversation of ingestion ( ECI) and digestion ( ECD) of larvae
on N. rustica significantly decreased. (3) The 2™ generation population of H. assulta in N. tabacum tobacco field (I =
1.9922 >1) increased but declined in N. rustica tobacco field (1 =0. 6577 < 1), the increase of the 3™ generation
population slowed down in both two tobacco fields, while the population increasing was faster in N. tabacum field (I =

0.4571) than in N. rustica field (1=0.3592). These results indicated that N. rustica plant was comparatively not suitable
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for the population increase and reproduction of H. assulta, therefore its host suitability was lower than N. rustica.

Key Words: tobacco; Helicoverpa assulta ( Guenée) ; life-table; population parameter; utilization and conversion of food ;

nutritional indices; host suitability

YLk Helicoverpa assulta Guenée N 44 HHSER MREL MR 1, J& 8538 H ( Lepidoptera ) 7 #F} ( Noctuidae ) , iy
RSP X R PR b b R AR X A L R, 1R R BRAR SE AR Y, 2 — R AR L E
A R REEE ST, H s A R RS B AR Nicotiania tobacum L. FI# 15 ME #
N. rustica L. ,20 t28 90 AW Z B R ERKILP TS HX WAEEZENE, - REBZEHREK 5% ~
10% , K& HRATE 15% L _ED 2B T 7= B GR . BB S Y s R R %A B R 2
FRE ) EEZ T EEN LA SR, N TR H B HORU, ERHX FF A 7 R R AR KRR
EoeE TR R TS B AT 2RI R B, B AT B IR B R SR AR R B R R B |
FIEEES  FERIAE S IR AR SR SRS IR A MR S SR B E S TIE
ML, FFEE KT W 24 T XA vk 2307 IV E 1R B F S8 15120 Kz, T -5 ZAHR -5 5@ AR 1
104 42 BT o AR IR SR AR X 13X T o 08 A S S [ A 7 B AT A, o L R 4l G 2 S I R
WRAMEN, MkZ REPR

HEFE-RBE-RHUW=ZFEFRXRT, F EM_E174% 5 1E A (Bottom-up ) F1 K &) T 17 4% 1 /E A ( Top-
down ) B 48K (] BB A B A 25 88 Je A, R B AR B R AR I K EER T . ENAMTER
SREYBTSE 2548 P 70 27 1 V0 B OB E R BRSO I L RE R R 46 O T A 6K R B A M S R
BRNHERREM R HEARE . EaREREN TR MBS K% AT B, A Morris 2 5 Fi A4 fr
REARFRWNEAEIR Choristoneura fumiferana Clem ) BIRFRENE LK, ZBARE BN TEFHER S5F EME
EX R FEDE R RS S R L RaSRa S " R e E FAaREmRN T E", Bk
BRI HLRE T 2R R B FACRBISE 2 BRA LA Ay R BT R B A 1RaE Y (A R — A 2
XA [FI R B AR PP A i R A AR 9 M R DL (Rt , DR A A 0 R o Yo 3 38 A e o
TEHE 7 O P 22 S L JE AR R i s e, VR AR 2 T MBI AE X P AP B b ) SE I PP e AN B AR AR AR
firge , 6 AS BT 8 X AR A 18 G BE 25 5, SR D R0 A 0 A B 438 1) A B PN AR 28 AL Bl AR
A VRPN T BEHT 2R 5 b S SR LB ARE .

1 #RFR %
11 {lirp 5R &R

PR W 38 A R (S K326 ) AT IEMEE (S Fh : A M) BT R L KRR 2= B I R 2 R R, =N
B E BB R R AR R X IR K, BREE 50 cm, 47HE 100 om, MH B4 A4 3 IR MEAT A 28 B ), B
R P [ A

T 0 HH SR A MR MR P S A SR, 28 AL 05 I K O A 40 T, 5 R P JE 8 58 R IX 43 RS 34 DA 10%
FIREREK , 4l B PR 2 £ (26 +1) °C (75 £5) % R. H A1 16L:8D YR i N TRA I35 2 1UR 4
I
1.2 SEEFE A mRIEE
1.2.1 % AER & B DT AR

MR b A ER R — L A IR, ph kTS R AT ALER I AR d = 6em B/NE Fr, A d x b =2. Sem x
0.8cm WEHISTEE P (SR 3 BETEE 1| 1,3 BREEE2 ) , HEBEEARHBIFEL) 8 k05 3%, E
B120 4, BIEME 150 &, 8K R — I )10 5% 4 B 773 RS B 4B B0 ( AR Bk 52 01 ) I B S B AR
AR E BN EEEEE N /%) , BRICEHNFE B (ABE MR, 5s NERANES)
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HRFET:) ,AGHE 3d J5 %8 MEREF B FRE (FFHf 2 0. 00001 g) o
1.2.2 sRAKHaAr=opE

BIF R EF B PER R ER, & B3 ¢ 6 = L1 EXEET V=1.0 L K@EHA O8RHEA (1 X/H) ,
IR B RA AR B IR AR 0 25 R B 2RSS A AL =R . B KD B AR TS SO A B
g, B TA R IET .

1.2.3 BIMEE AR

PR R L 3P B A P B B, 43 AR T R — R FE R B 150 kLA b TR E A T AR IR 4R K
BESRILA , B R IR R 14 OB, 04 B ok .

1.3 6 &4 SO WA AR S MR FnEE 1L

FESCIR AP A Ay VA BRI, I RVRE 5k AR AP JR R & R g — b4l ol E A 5 0856 2 KR, il A8 3
BERYMEHEEEEN( L/E) Ry RFEA 6 1) (5 BILmHATT) -

(1) FHEL10 ~20 SLAREUEEE ,80C Pt T EEE, MH K E,

(2) F4BU10 ~20 SKFREUEEER , AR IR IS A S /K B IR B XAT 4 T E (C) , S8R5 43 AR LA B AR =
F,48 h JE B FIREYFHFIUR 6 h, (HHAR 256 SR EH X R FIZE(E7E SOC Tt T 21 E, B354 &
TE(D)MEMETEE),

(3) FFFE BB BRI AN TE(4) AR5 TE(B) ,HHEA SRR .

AR ERSE =(D-C)/{[(C+D)/2] xT}
HIHAXNERE =(A-B)/{[(C+D)/2] xT}
BYWFRAR(%) =[(D-C)/(A-B)] x100
B RE(%) =[(D-C)/(A-B-E)] x100
ERUER(% ) = [(A-B-E)/(A-B)] x100
1.4 (AR B RFEE SIS R
1.4.1 PRI RS BAAE Sl

SR RIS BAHEO0 (R 48 SO AT IR, RIS KR ik e 0 [R] B B (3920 F 100 kL) 353 B A 2
FEAR B TOEE , HEE RS ARIT 48 h J5 IR 5 182 1 i 4h il , Bk 48 h J5 I 1 b4 itz | 2 ig4h i,
R, F RS BB BIIA DT 100 3k, BR BN ST RATERXT AR 2EAT AN TIRIPFIBR e

A3 SR B R AR RE L [ B [E1 25 P9, DASR AR B VR el £ 1R R, 4k SR 0 Sl A A I BRI 3,
YR 2T AL R I AR BRSO3, RIS Z2 BRI [R5 B 4% B 4 ety R = 9, DABRR B
E BB S R, RIEB ELH B E b 8RR, B B WS A A AU B 1 4 8k, 2 )
Al

RS IE TR IR 22, IR N & 14~ 60 HRBTER (I xw xh =12m x5m x2m) , 7€ H [A1 #2058 4)
S [FIB, 40 B0 ZE R P42 I AR Z>F 100 R & B4 R DT 50 Sk, 4038 B, DAASIE B SR 4544 F B A 25 /4 B
ERULL &

1.4.2  EEPILR A E

FEPIRME B N &L AT 0 BRZ % (d x h =30cm x60cm ) , 3 F 5 15 ~20 cm, AT 4]
B30 kLB AT AL, K HBIBRRA LR, it B RS F i 8 PfE R,

1.5 B
1.5.1 SEIGFPEEAE ST

IR b %) DA R R B R S B DPS 6. 55 FRALEE RGTHEAT -5 ; DRI AL 3R 4 A
ERNERLERA Y W, EaSEREUTAR P HE.

FHEEEITER R, = Y, Lm,
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HAFHEPIT = Y Lma/ Y Lm,
NEHKEr, = (InR)) /T
SRR RKEE A =
FEEINAEETE] ¢, =2/, =0.6931/r,
KL TR o WA TFIG 38, m, IR « B IR]F- 2 4 7 HERE
1.5.2 fRiERMK M
FRE B AT R AT B0 A BEE A B (weibull frequency distribution) : S(t) =exp[ — (¢/b)° ] $I-E HH 7 8k 75 5 Fp
TR b RPE SRR AAIE Rl 28, 5P S (o) ARIR ¢ Y IIBE T3, 0 ARESH ¢ AIERSE, X ¢ > 1 B, 581
R EE Y ¢ =1 B, FETRN—H 82 ¢ <1 B, BT R R ER MR, &5 H TR /REE
W R—HTRIR 5 K % ( Kolmogorov-Smirnor test) , MM 7716 R\ A W B IAE L™ . U EERS A%
{4 SPSS11. 5 #4750 #T .
1.5.3  BAFHEA R M A Mo
DR P R 4 7 A 0 AR 7 G K PR ) SR R B A R R B RS BIE B T = N,/N, = 5,8,85, 0,
SkFPyP o ;N Ny N, J S ARA TR R, S, ,S,, S5, 0+, Sk & AE B FAHXSRL MFAE 3R, P o A MEME
Fo, F oM B R R PR OV E (ARG ST) L P 9SG Brr™ 3 (LR AR 1/ B R AR BT ) o
2 ZR5H5m
2.1 PP R R SE IR R AR R B R B e
2.1.1 DpFIZI R E T
B EEE EIE MR RS, IR 4 B S IR AL 2 43 71 Dy 44. 68% F1 55. 88% ,6 Ak U 2 43 5 Ky
55.32% F144.12% . BREEAMER LA, H 1B 2 AT I R U B E K TREEEERE W, W
HEARGBWETHMERMEE L TBEER (R,

®1 FHEESEBIREIN4 RE F KR

Table 1 Effects of two tobacco species on developmental duration of eggs and larvae of H. assulta
KT W Developmental duration (d)

B
Tested plants 5l 1 2 3 4 5 6 it EES

Eggs 1* instar 2" instar 3" instar 4™ instar 5" instar 6" instar Cumulative duration
sEMH N. tabacum 3.57+0.81 3.77+1.03 2.58+0.65 2.15+0.64 1.95+0.38 2.14+0.66 2.54+0.58 14.13 £2.28
AL N. rustica 2.62+0.77 5.01+0.60 3.38+0.60 2.05+0.54 2.08+0.47 2.45+0.87 3.00+0.93 16.54 +1.97
- B {H t-value 9.00 ** 9.43** 6.87** 0.89 1.45 1.95 1.74 5.11**

RAPBIE AT £ brsEZE, * R+« 53 HIRRN PR R R[] R 25 57 8.3 (p <0. 05) Al (p <0.01), K2 FFEL3 [7] Data in the table are
presented as mean + SD, % and % % indicates the difference at the level of p <0. 05 and p <0. 01 between two tobacco species respectively; the same

below.

2.1.2 BB R A AR AR R
M6 e B T BUE FRIGIR (R 2) AT AT t, 5 AN AR LU , BR4h s % B 780 B A X R A 4

F2 FHEERERE 6 B4 REFRBRHF
Table 2 Effects of two tobacco species on the nutritional indices of the 6" instar larvae of H. assulta

J5#47 Indices EiEH N. tabacum HWAEMH N. rustica - B6H t-value
FEXH 4 K # Relative Growth Rate (RGR, mg/(mg-d)) 0.54 £0.02 0.43 +0.02 12.02**
X HUEr B Relative Consumption Rate (RCR, mg/(mg-d)) 2.17 £0.19 2.22+0.13 0.73
JERIIE 4L Z Approximate Digestibility (AD,% ) 58.34 +10. 06 55.76 +10.91 0.55

B Y)M| FHR Efficiency Conversion of Ingestion (ECI, % ) 43.76 +6.29 35.47 +3.98 3.53**

B Y%L Efficiency Conversion of Digestion (ECD,% ) 25.00 £1.60 19.39 +£1.12 9.05**
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g, BB SARARIIA B T R, AR A KR RY B A SRR (LR R B8 2 T [, R4 RO BB At Ay

BREMELREEZI N A BB,
2.1.3  BHHA 0 A

PP AR AR B A TC B 22 5 (LR 18] 9 22 3 3, RO PO S0 3% LB R I . 5 AR R A
EE, TR B R B AR S M A 1 R e, MR LU R, MRS ) B TS R 7 R S A, R DR R
EFW (BBUR AR PR R E TR E S (R 3).

*3 WA EBREE GEER N REE AR
Table 3 Effects of two tobacco species on the duration and weight of pupae as well as fecundity of female adults of H. assulta

35#7 Indices Y N. tabacum HAEME N. rustica - B5H t-value

%3 Pupal duration (d)

MEUF Female pupae 10.53 +0.61 10.18 +1.47 0.74

HEE Male pupae 11.79 £0.98 11.38 +1.54 0.97

- IH t-value 5.19** 2.17*

YT Pupal weight (mg)

5 #44)) B BT AL EUE Pupa from Sth instar larva @ 231.60 £10.95 217.45 £5.57 2.92*
o) 228.01 +7.54 222.89 +5.46 1.92

6 W4 L HIME Pupa from 6th instar lava 9 245.50 £7.32 236.33 £6.10 2.37*
o) 233.98 +6.34 229.37 +4.75 1.96

Mgk Female moth

Lt Sex ratio ( @28 ) 0.7917:1 0.6250:1

7B Pre-oviposition duration (d) 3.21 £0.58 2.10 £0.32 5.51**

7B Fecundity ( grain) 324.21 +21.55 173.80 +25.98 4.47**

7= BR3 Oviposition period (d) 8.71 £1.27 6.30 £2.00 3.62**

i Longevity (d) 10.53 +4.46 8.18 £2.40 1.87

gk Male moth

i Longevity (d) 7.75 £3.96 9.17 £2.74 1.30

2.1.4 FEEFRIFIER

MNP S0 MR 52 A B A R (R 4 AN 1) AT, B AEMR R | 1 ~ 3 R & 4 s 777 3
BERTEEMEE, (EIRRFLER 4 ~ 6 WAL RIS R P RERMEE L TR EER .

R4 FFUIEE X E RO DAL A4 R R AN

Table 4 Effects of two tobacco species on survival rate of eggs and larvae of H. assulta

B 173 1 k% 2 3 4 i 5k 6 k& PUEE (%)
Tested plants Eggs 1* instar 2" instar 3™ instar 4™ instar 5% instar 6" instar Imergence rate
M N. tabacum 63.41 72.57 81.71 97.01 95.38 87.10 87.04 91.49
ALK N. rustica 61.22 56.16 64.63 79.25 95.24 92.50 91.89 85.29
X 0.10 6.69* 5.25* 7.92* 0.19 0.28 0.15 0.27

* FN M RERP ] 25 5 B35 (® W3 ,p <0.05)  Indicates significant difference between two tobacco species ( Chi-square test,p <0.05)

PABAT ZR S0 A BB & R B TR SRl 2, 45 SRR

LFHIEE F S(t) =exp[ - (£/20.12)%7 ], Hdh b =20.12 +0.75,¢ =0.97 0. 06 ,R* =0. 9166 **

FHAEME F S(s) =exp[ - (¢/11.15)%®]  Hi1 5 =11. 15 £0.42,¢=0. 69 0. 03 ,R*> =0. 9485 *"

PR R E RIS R R T RS H ¢ BR/NT 1, UE B X A R B PR 5, &) U B PE T R B ¢
5 , Kolmogorov-Smirnor test #5545 KB, IR A G R MR FAEREFE 5 (n, =113 ,n, =146,p <0.05) , 3£ B
558 S A L, AR B BN E B IR AT o
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1.0 g —A— LM N.rustica
—¥— £L1EJH N.tabacum

0.9

17153 Survivorship rate

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47
fisf 1] Time (d)

BT P IR I AR B AE PIRP AR B B 7GR ZR (26 1) °C)

Fig. 1 The survivorship curve of H. assulta hatching in the same day and reared on two tobacco species under experimental conditions

2.1.5 PSR SRR SC R AR RN K B

MR B K B SRR SR BRER S5 R  $R S PRMEREE LE , 2 T (26 1) °C, (75 £5) % R. H. F1 16L:8D St JE
T BRI IR B R AR I A A R AR D3R R B T I BRUIRSE R AP R PR 52 B A S
BES) .

MFK S LA, 5@ A A L, R BB 5 AR B S T R A A B R | B R R S R
SREGUE/IN , R IR I 1B SE 4, R B AR B TE T A B b B A RO R M BHBE T S R T A B A, ks
WFFRa R SR 1 ~4 HER 2
2.2 MR B SRR ELE A R K B

AR AR B IRAE P A B B SR AP R Sh S TR AL 5 R A 2 A R IE R S5 2R, 23| AL 3 1 MR A 3 3 A
HAEAEMEE 2 RS B RFI I AR, SRR I, MBI AE PIAR AR A S RESE BUE S AE K &
FMEIE, HApsE AR AR (R m R 33.4°C, RARR 18. 5C <R 24. 4°C  (F R 5. 6 mm) , K
SRAE L EAR AR 2 TP (1=1.0325 > 1) , T7E B AEM H 2 TR % (1=0. 6577 <1) ; BEH IR E
T e 1 T R ) 38 A, B = AU IR TE W R A P A AP S B T R (R R 37, 3°C, B R RUA
18.9°C ,*F#<i 26. 3°C, BT & 19. 5 mm) , {H % 38 4 H B FpBEIE I (1= 0. 4571) R T EAEMHE (1 =
0.3592),

x5 WHEAENERESRMHEESGSBOPN
Table 5 Effects of two tobacco species on the life parameters of experimental population of H. assulta

H: v B4 Life parameters YEME N. tabacum HWAEME N. rustica
%3858 % Net Reproductive Rate (R,) 40. 6859 16. 1085
L JE ] Mean Generation Time (T) 42.0000 32.7735
PN B K R Intrinsic Rate of Increase (r,,) 0.0882 0.0848
JRIRR K& Finite Rate of Increase (1) 1.0922 1.0885
FhEEINAE R E] Population Doubling Time () 7.8557 8.1734

3 NEEITE
B A7 AR T AL A A RIS AR, AT DU B e T AR BB IRS AL,
KRR B B 25 S AR FIE DO AR AR EE T o AR — P B R R EE N, AR AR R 9 A ARk AT
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T ARBE dxe B O SRR (DL A3 5331 T I 11. 629 A 15.38% ), M08 5 5k 3] 0. 5% B, AT B AR
SR ITRIY LR B2 TR o BN R R R A AR S B T E AR, TR R R Y
BENTFERBERE AFFRY, RBR 6 140 B AEE A IS RAE N R LB EER,
(B )y 3 B AR B P 3R R AR AR A R B 3 T I, AP R R B IR i B B 25, B MR
T S SR 9T AL R MSCRUR S, b b AT R B AR B P S Bl K S i 4l RO B IR (B3 SR 4 2
H A TE TR ) S5, BV B FEAE X BRI B B . B IR W R B & B I, N 5 AR
WA R R TR, M 5 — 22 BT ST o

B R AR T B BE T B el PR B 0 R IS R T AR ) £ B D, PR SR BRI P B KRR
R R AP RENE  SOSHRE ) R B ZLIEAR , BBV AN R 7 EACIF T B AP 32 B 1) EU B AR R K IR, — it
T, FE3F A 30 0 R e TR B K Ay B R 7 BB St R B SR X R 2 A S8 BT
FNAMT, A E R R 2T I A SR RS EREER, ERRIANEEMERER T
BB R BT R T 1 ~3 84 BTG 3R, USRS 7™ IR, AT S B0 R A B P9 B K R vy
FE RN R BRI R R Xt R AR BT B R R S A QAR R /N Tl M AR AR SRR, i S S5 R R B
BB S A B B B _EAT IR, A EE A A A M

YRR SRR E R R R MERT Y A RE T MEEMN ERRNR, R R ALEEE KA 54
R A 25 B T B W 25 IO AL A A 4R v HLE R, B A AR AR X B R B R BB K
e, LA REA BN T HR FAHERMAR A o o F 2500 H B sk, MR
7= I PR R 4 B B A AT B R SE B BB RN, 45 A AR OB R 5 R G A R, R R
AR R A B TG 3 R BN, (B RE BT AR R AR 4 i A K R R, 4 A KB B
T A B ™ B B8 B A 2, T B RN R RE 5 | S AR ™ O, RAE 5 L A 38 R A0 S, S o 7™ B
HE B A B ARG R A R IOEE S 3, HUt, A A b RO ™ 00 & B A £ 5 R R4 BAE K
MOEE A EH BT R, XA B IR SRR B A B AR R T A K, MR TR
BIRGE s WAl A0 B X MR 2 385 5 B P 2 57 P DA R M B o B S 1 T AR AR S5 s IR, B TE AR R RE 5 | A
RO =HR T (BN BRI RGE TR A B K R T FEE B E IR, R TR E A S RGP
B A FHRRECR , DRI, A b AT A - L o B AR B X R M BRI SR e R B R RSB
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