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Abstract: To investigate the effects of aqueous extracts of the Achnatherum inebrians on contact activity and population
growth of the pea aphid Acyrthosiphon pisum (Harris). And the method of leaf dipping with insect was compared the effects
of the endophyte-infected ( E+) and endophyte-free ( E—) of aqueous extracts of the Achnatherum inebrians at different
growth periods on the contact activity, life table parameters and population growth of the pea aphid Acyrthosiphon pisum.
After the contact activity on the pea aphid of measure the mortality rate, idiophase, average fecundity, reproductive and life
table parameters. The results showed that there was the E+ aqueous extract from different growth stages had significant
effects on the indexes of pea aphid. At the seedling stage, the adjusted mortality of pea aphid treated by aqueous extracts of
E+ was the highest, the fecundity was the lowest, the intrinsic growth rate (r, =0.145 day™') and net reproductive rate
(R,=4.802 offspring) were the minimum values for those. At the maturity, the adjusted mortality rates for 24 h, 48 h and
72 h of the pea aphid treated by aqueous extracts of E+ were 26.15% , 19.01% and 9.07% , respectively. The idiophase
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(3.87 day) , the average fecundity (8.80 offspring) , reproductive rate (1.40% ), the intrinsic growth rate (rA =0.208
day™) and net reproductive rate (R, =8.820 offspring) were middle values for those. In the yellow stage, the adjusted
mortality rate of the pea aphid treated by aqueous extracts of E+ was the lowest and the fecundity was the strongest; the
intrinsic growth rate (r,=0.247 day™') and net reproductive rate ( R, =13.647 offspring) were the maximum values for
those. The contact activity of the E— aqueous extracts from the Achnatherum inebrians in different growth periods had no
significant effect on the population reproduction of the contemporary pea aphid, which was not different from control ( P>
0.05) at different growth periods. Overall, the seedling stage of the E+ aqueous extracts of the Achnatherum inebrians
showed the contact activity good effect on pea aphid, with the highest adjusted mortality, and the contemporary fecundity is
weakened after contact activity, and the population expansion time is prolonged, which is not conducive to its population
reproduction and growth. Therefore, the results of E+ aqueous extracts of the Achnatherum inebrians at seedling stage
showed a highly promising insecticidal potential, and the relatively simple and low prices of present selected method will

provide theoretical basis for the research and development of new green pesticides with high effect and low toxicity in future.
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0.001) , H i IR IEAE T AR B B 5 45 A0 B 1) fiph A MR DU M B 4+ > E->CK il 24 b5, 5 Ui A
BCIAR L , B S D R + K RO 8 S B A A SCR R SR T R AR
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Table 1 Summary of two way ANOVA for effect of the contact activity of equeous extracts of the Achnatherum inebrians against the pea aphid

Acyrthosiphon pisum (24 h)

A B Growth periods P
HiH g Hi N T DR “H Y 5
i %ﬂ W Hi% Hﬂ fm’@x e ft =R SERMEH
ltems Treatments Seedling . Yellowing Standard Growth Treatmentsx
Maturity . Treatments . ) K
stage : stage error( SE) periods Growth periods
BET-%/ % E+ 33.03+1.57Bc 28.57+0.10Ac 27.37+0.10Ac 0.15 <0.001 <0.001 <0.001
Mortality E- 10.40+1.00Ab 10.32+1.00Ab  9.55+1.00Ab
CK 3.23+0.10Aa  3.28+1.00 Aa 3.02+0.10 Aa
BOESET-/ % E+ 31.07+1.00Bb 26.15+0.10Ab 25.11+0.10Ab 0.19 <0.001 <0.001 <0.001
Adjusted mortality E- 7.41+1.00Aa 7.28+1.00Aa 6.73+1.00Aa

E+ 717 R 1 e ) 5L endophyte-infected inebrians ; E- AN HABF endophyte-free incbriam;z:lﬁjjtg%"ﬂ%ﬂ?%iﬁﬁzi [ A A0 e I i 25 5 W M (P<
0.05) , A [R/ING T3 FoR i LB 7R 45 A 2 ] ) 25 57 0 27 (P<0.05)

AN AR B WA B ROKORRON 0 Al R 48 h R FLEE IRt (32 2) a0, B AE+ A E + FIAS B A E+ /K
TRV b R B I S RESET R 0N 30. 12% ,19.01% F113.64% , S & (F=17.199;df=2,18 ; P<
0.001) , H A H A IEFET 3R (B B K s 45 A0 B0 0] f S TG PRI 4 A E+>E->CK, SOt 48 h 5, 5 G2 Fil
BCAR LL VI D B KRN B9 2 B Al R RO R U P T R AR

®2 ARAEEHEDEKRRMNBEZHFMAFENFTES (48 h)
Table 2 Summary of two way ANOVA for effect of the contact activity of aqueous of the Achnatherum inebrians against pea aphid
Acyrthosiphon pisum (48 h)

HFM Growth periods P
TiH b3 Hil - 1 TRUAL B 3 M
EEEQ"% e Hﬁﬁﬂ PRifER b =gl HﬁcﬂJ’Fﬁﬁ
Items Treatments Seedling . Yellowing Standard Growth Treatmentsx
Maturity ) Treatments . .
stage ’ stage error( SE) periods Growth periods
ST/ % E+ 32.3220.10 Ce 21.81+0.10Bc 16.25:0. 10Ac 0.02 <0.001 <0.001 <0. 001
Mortality E- 6.22+0.10Ab  8.04x0.10Ab 6.54+0.10Aa
CK 3.15£0.10Aa  3.46x0.10Aa 3.02+0.10Aa
WIFBET=%/ % E+ 30.1240.10Ch 19.01£0. 10Bb 13.64+0. 10Ab 0.02 <0.001 <0.001 <0.001
Adjusted mortality E- 3.17£0.10Aa  4.74+0.10Aa 3.63+0.10Aa

AN B I I ) RO B I MR 72 b SR LSS B (3 3) AT, T E+ R E + AR B E+ K
REW AR BIDEF 5 K IESE TR0 R 24. 44% 9. 07% F1 7. 04% , 22 W 5.3 (F = 14. 606 ;df=2,18; P<
0.001) , Hrfr i WA IE AU T SR (H A K 45 A B R] s % 16 MR U 32 M E+>E->CK, 8o 72 b 5, 5 B Rk
B LU, I ) B+ KRR R 59 7 M M R SR B i, FE T B K
2.2 ORI[AIA: B A BRI B0 B 5 A BB 1 5 )

AN ) AR B R KRR AR 90 2 W I o A E A 5 O R % B M
W 1) AW B E I (F=12.802;df=2,261;P<0.001) ,E+5E—F1 CK AHLL , Z5a 4556 2.04 d F12.92 d,
E-5 CK A LL, ZE 45 5 0. 88 d 5 B M e B R /K IR R 0T 598 52 W S A M A I 258 il ( F = 4. 329 ;.df =3, 318
P<0.05) ,E+5E—H1 CK ML, EH45%5 0.55 d Al 1. 16 d,E-5 CK AH I, EH 465 0. 71 d ;M i C 2
FERM (P>0.05) 5 F AR R) A= B 10910 5 B K+ /KGR B0 B9 Mo 5 40 0 5 ) 3, R oy 300 0 T A 0, A O
5 N
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x3 AEEBEHEHIEKZRNBEEZHFMRFENTEN (72 h)
Table 3 Summary of two way ANOVA for effect of the contact activity of aqueous of the Achnatherum inebrians against pea aphid

Acyrthosiphon pisum (72 h)

HE M Growth periods P
TiH psil Hil . i TR =1 LHAE
‘Eﬂﬁﬁ ] H E,H T/T{#m e fl}ﬁﬁ))i ZEHAEH
Items Treatments Seedling . Yellowing Standard Growth Treatmentsx
Maturity | Treatments . K
stage stage error( SE) periods Growth periods
BET-%/ % E+ 26.97+1.00Cc 12.02+1.00Bc  9.70+0. 10Ac 0.13 <0.001 <0.001 <0.001
Mortality E- 5.83+1.00Ab 4.22+1.00Ab 5.54+0.10Ab
CK 3.36+0.10Aa 3.2420.10Aa 3.18+0.10Aa
MIEFCT-3R/ % E+ 24.44+1.00Cb  9.07+1.00Bb 7.04£0.10Ab 0.17 <0.001 <0.001 <0.001
Adjusted mortality E- 2.56+1.00Aa 1.01+0.10Aa 2.45+0.10Aa

T T T B KR VRO B G S A T (T 1) AR R (F=12. 631;df=2,261;P<0.001) ,E+5E-
1 CK M E , SEX 258 S0 7.89 Sk A19. 81 3k E-5 CK A, FH4 258 S/l 1. 96 sk 3 ALY i o 5 K 37
T B LS X R A W B SR (F = 10. 528 3df=3,318;P<0.001) ,E+ S5 E-F1 CK A0, 44 B 70
122,99 3L H17.59 3k, E-5 CK ML, 3958 10820 4. 60 Sk A4k B 1 5 B /K 3 Y000 o9 LM - 38 B0 T I
ERM (P>0.05) 3 F WS TR) A= 0110 5 B E 4+ 7K 0= VX 0 0 M- 24 A 5 k2, G e BT X S O
I AT R e B D KR VRO B AR A (TR 1) AR R (F =30.904 ;df=2,261;P<0.001) ,
E+SE-F CK AL, BFE AR AR 62. 12% 1 67.53% ,E-5 CK ALY, BhiHKFFAK 14. 29% ; I i o B K iR
TBORT 59 2 F BB AR AT W 50 (F=28. 268 3df =3 ,318,;P<0.001) ,E+5E-FI CK AL, BHH AR FEAK 37. 50%
M56.39% ,E-55 CK AH LY, BHH R A 30. 22% ;A e 3 e 5 B R W00 59 2 3F B0 32 TG Wl 25 520 ( P>0..05)
FERAAN[R) A 7 T B B+ KR VBOK B9 5 o e R s ) S 3, L v B R AN R R AR

8r 25
g -,!é 20
g =3
E R
= gﬁ S 10
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E1 AEEEPHIEKSRNEEZYLREENZM
Fig.1 Effect of Achnatherum inebrians aqueous extracts on fecundity of the pea aphid in different growth periods
E+ . 1 B By i 2 endophyte-infected inebrians E— A7 T A i ) B endophyte-free mebrmns,%[ﬂj{%?ﬁ%?ﬁﬁﬁﬁxﬂﬁiﬁfwwgﬁ
] 2 57 W3 (P<0. 05) , ANR/ING TR 3R 7R B 3 70 25 A 3 22 ] 14 2 57 Bl 25 M ( P<0. 05)
2.3 N[)AE DI R AR VR A 2R B L 0 R A A R S A
AR S 0 500 TR SR A ) A= S X i L A A R SR (B 2) o NS R () S S A 5
A B U 28, AN R A I I B R KR TR i 2R i G S 6 LA B R () A AN [R5 I S0
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B+ 7K IR VR A 90 52 W PN B R R AT T B RS 2 1 5 [T, AN () A 3 ) R B+ K 3 VR A% 0 2 W s
BTG R I F A AR B A2 5 2 B T I B K+ /IR R A% 0 2 I i %o L e A 0 A I S 1)
M), Vi B R E 4+ 7R I YR A 23S 59 17 S T R 3 A B S A iV E

AN ) A B B T R W ik S 0 2 8 O e o LR B 200 e (&1 2) o AR B I FLE+ K
R A G 5 N BI A () FINGH B 2 (R, ) (A5 M IV 359 A A o B0 > b A0 > ¥ 1, HL 22 S i b 2%
(F=365.199;df=2,8;P<0.001) fI( F=111.824;df=2,8;P<0.001) ; i W{E /N (r, =0.145 d7") FI(R, =
4.8023k ) , BEERIBRAUAIBIA: K BIRS S IIRMERRK (r, =0.247 d7") FI(R, =13. 647 k) s Wi B IR $2 5 1
FRRER Z5E 7, A A TRV BB /N AR T RRE 200 7 M AP ERG R A 0RO AN &
BRARNRE ;AR A= T I o S B — KR R 2 B0 &2 W S v B R (R, ) K T (R, = 14. 451 k) 5B (R, =
12.456 %) MM (R, =12.499 k) ZEF B3 (F=5.583;df=2,8;P<0.05) ., A[FH4:H BB D HE+KIR R
fih % B0 20 I %) S BRI AR () AT R (F=11. 843 ;df=2,8;P<0.05) , MBI (ELIROR (A =1.281 d7") ,
BB R/ N (A =1.156 d7") , PRI A (A ) RIS FE + A= B ] B, 7K IR Rl % 99 o 08 s G JR R
B () (EERAR, A Bz, 1 B /K T2 R A 2% 9 0 i JEC ) BR A S3 () (BN s AR A B IE - Al CK B2 53R
W2 (P>0.05) . A[FIAE IR B KR 8 il A B 0 e 6 FOP AR I (T, d) ¥ B 2 m (P>0.05) .
AN AR B I B REE + K 958 VR i A% 990 5 3 J Ok A R A% B[] (D, ) A B 3 52 e ( F = 148. 8663 df=2,8; P<
0.001) , BRI TE] (D, ) W SZmal G Ay 300 > AU S Al v 10, SRR R (D, = 4. 795 d) Al e 01 5/ ME
(D, =2.797 d) , 7 W55 0 1 3 /K32 VRl A% 59 08 J FLRP R e 75 SR I ) e 22 O A1) T AP

20 —

PRI
Intrinsic rate of increase
=)
IS
|
GAEHER R,
Net reproduction rate
S o

W

(=}

—_ [
(=1 w

I HARE R

Mean generation time/(T, d)

FAIBRBI K A
Finite rate of increase

(=]

FhEEMAERS ] D,
Doubling time/d

i BRAIH HiE
M Growth periods

E2 AEEEHHIEKERRNBEEFLEREFRSHNZ N

Fig. 2 Population life table parameters of Achnatherum inebrians aqueous extracts of the pea aphid in different growth periods
3 g
BEA (B AT ) (A il B B 22 Ak ) S FIUAAT S5 it B N ATTRS A 24 B 358 42 4 R0 AT AR 376 o O T
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FEM H 2588 R, AV P SRR Z BN IZ G, A IRAR 25 R AT & B i & a7 2R A F
FAB NG 23 AR TR AR 2 4l Ak 2 J (A T, < R AR A 5 R AT 7 A B 4 B Bl 2 — 10 IRl RE
PEFR E LT AP AL AR R )z A WF SR IESE T I S RN A B AR R B BT 5 LR PUEh e
PLE S PUE AR AR ) A ARSI A AERE ), 2B Ay R, PR S (I B B T X LR AR A
S ZU A AL EAE T, Al B P A AR T AR R AR 2 A P AMIF 5T 2 W R B A R A Aot
WRIZ AN 2k AN | B U S A TC A e sh R R = e ot , Horp RO D A LB T L SO ) g B i FERE 42
B & F RV RS 2 /0 45 FhE SR B WA HIPE ™ o K40 BT S IR R e R (E+ ) B it
F AR ARED b SN T IR R (E-) MR A B L S AN R I T R (E-) B PR R B (B4 ) AR
PR ERRD R TR R E S T AN EM SR (E-), KH PR DR (E+) BEAR T 248 o 778
( Tetranychus cinnabarinus ) FECE R MIASH BB 5 (E-) T B AL, 2058 [ R0 f) £ 28 10 9 A48 B ——
Neotyphodium uncinatum , FR A=Yy X AL A S /T , (HRF 3 dUELA m Rl s B g ), 2
P R 2 AR e P A T T A S 5 3 e P A LB R e o i B B s rh B A R SRR Y RIS 4 S T
DA BSOR AN PR AE LR A B S B BFSE AN IR A 1 00 T 0 I YRR i 2 0 2 0 3% 1 B R S 505
H i E A D WARGE . AT SR 25 R B AN W) AE B 10 I 5 R+ K IR VRO 39 I 3 R LB T R RCE
FOTR EHHI PR ) | B R R A A RS A B R

AR SR AN )AL B I L R + I E /KRB B G I AT 7 28 PR S T 0 52, B A [R) A 7 S0 e 5 e
E+FE—/KIZW Al AT, 5503, R 6] A B0 R+ e 7K IR V06T 890 5 M0 ¢ B0 A e 1 o R 42, L iy
WIE + e S B IZ W b R B 0 24 h,48 h Fl1 72 h JG A IEFE TR 50518 31.07% ,30. 12% F1 24. 44% , & F
5 3 e o i A 2R T R A, AR [ I SO E 57 2 BIVR B 1k BE 4 0. 05% 1 0. 025% , fil A% AR 45F ( Myzus
nicotianae Blackman)12 h J& , B IEFE T3R50 9 K 35. 67% F1 4. 09% ; fil 5% 24 h Ji , B IESE TR 43 510
42.69% M1 14.62% . XEEH-AE @3RI 1. 8% Bl 24 1 25 FLI A% B 500 £5 A1 1. 6% AR 25 28 7K L7 i A% Bt 2
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