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Abstract: Whether the organic fertilizer can promote the synthesis of its own metabolites by
strengthening crop nutrition, increasing the insect resistance of plants, thus affecting the physiological
and biochemical indicators and population indicators of herbivorous insects and their predatory natural
enemies that feed on plants, which can provide a theoretical basis for immunological methods of plant

protection. In this study, “Glycine max - Aphis glycines - Harmonia axyridis” was taken as the research
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object, and six treatments of organic fertilizer and chemical fertilizer were constructed, namely,
without aphid and without ladybug, with aphid and without ladybug, with aphid and ladybug; The
plant height, aboveground and underground biomass of soybean in each treatment group, the
population dynamics of soybean aphid, the development duration of ladybug, pupa weight and the
SOD/CAT/GST activity level of soybean, aphid and ladybug in each treatment group were mea-
sured. The main results are as follows: (1) Applying organic fertilizer on the soybean plant with
“aphids and ladybird” closest to the field situation will lead to significant “dwarfing” of the soybean plant
(-12.3%, P=0.0211). (2) On the 7th day, organic fertilizer significantly reduced the number of soy-
bean aphids in seedling stage (-25.9%, P=0.024 9, P=0.057 5), and the number of winged aphids in
the fifth observation point ( —40.7%). (3) Organic fertilizer increased the weight of ladybird pupae
(2.4%) , shortened the larval (-2.5%) and pupal development duration (—13.4%) of ladybirds. (4)
The activity of soybean stress resistant enzyme was significantly affected by organic fertilizer. The
activity of SOD decreased by 20.7% , the activity of CAT increased by 14.8% , and the activity of
GST increased by 27.8%. Organic fertilizer can optimize crop characters when aphids and ladybirds
are close to the actual conditions in the field, and inhibit the neutral population of phytophagous insects
regulated by both plant hosts and ladybird natural enemies; The number of winged aphids decreased,
and the potential of virus transmission decreased; It can provide better nutritional conditions for lady-
bird natural enemies, such as pupa weight gain, accelerating development of young larvae, etc.There-
fore, organic fertilizer has a positive impact on the enhancement of plant pest immunity.
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using different fertilizer
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Table 1 ANOVA of effects of fertilizer,

A. glycines and H. axyridis on soybean biomass

A S MEYRE MR AR L
B FR 2 0. 089 0. 679
ipf 0.001° 0.001°
JIE k< g oy 0.238 0. 681
EN 0. 007" 0. 650
JIE ek < 5 0. 425 0. 340

1) *3/R P<0.05, 225 3% (LSD ).
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Fig. 2 Changes of soybean plant total biomass and proportion

of underground part using different fertilizer
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Fig. 3 Population dynamics of A. glycines

using different fertilizer
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Fig. 4 Population dynamics of 4. glycines and aphids

with wings using different fertilizer
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0.046, P=0.018, P=0.016) . ML & X K & 0 5
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Table 2 ANOVA of effects of fertilizer and A. glycines on enzyme activity in soybean leaf

EALISE SOD CAT GST
NEALFR S 0. 008" 0.002° 0.001"

ipf 0. 441 0.274 0. 553
JIE k< g ofy 0. 967 0.529 0.190

1) ¥R P<0.05, 2253 3% (LSD#£) .
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Table 3 ANOVA of effects of biological fertilizer and H. axyridis on anti-stress enzyme activity in soybean leaf with aphid

AR SOD CAT GST

NERIFR S 0. 046 0.018 0.016"
o 0. 442 0.262 0.119

T S el 0.961 0. 541 0.913

1) ¥R P<0.05, 2253 3% (LSD#:) .

AN [a] il A Ak B 6 R =2 0 B SOD |, CAT . GST iifi
PERIE UL 7, B 79T LA, Jod, s
A ORI 4 R e FH PR AR RIS i R SOD
CAT .GST if M ¥ 70 i 2% 22 5 . it A HILAE A9 A 57
HUHCE YR T CAT 76 4 B 3 & T 0 LS (P=
0.026 6) KA [t (P=0.045 6) ¥ K 5 H 1Y CAT
T o A IR i AR I B K S R GST
MR ES TR KT (P=0.0064), #5048 K
R GST 16 P 5 T UL AR (P=0.062 3) R AT
I H1 (P=0.067 6) WAE KR ) GST 16 P23 B 3% . il
FHA LIRSS A B2 0] 0 b & 22 5%

A AILAE I T R 2 M H A7 30 T 1 1) 5 i)
W4, WFRAHHTLIAEH, ANFEEE, Bd & w
Y A2 HAE I K S 8% U SOD . CAT .GST ¥ 7

2R (P>0.05) .

JELFb 0 B3 Ak PR A TS AR R T I e il
PEANE 8 firzR . MR 8 s AT LA HY, A [] AR A A0
Hu A B A K TR AR A K 8T Y SOD |, CAT . GST
¥ Jo #2557 (P>0.05) .

A ATUAE R iy X S e S A 35 T 1 1 5 )
W5, FRSHTT LA, BRELH U4 X 5 2 30
H SOD A B E M Ak, ASFAEARL . BE R s e

MR FH B 5 38 HAE I S+ SH SOD . CAT \GST
Y76 1 2 520 (P>0.05) .

AN Tr) it HEE Acb 38 08 A [R) & 7 o B 1 S € SO L 1
SOD .CAT .GST W& PEUNE 9 frx . MR 9 H] L
B, & KE W B S0 0 R i A P A R
B R A AR B9 K G Z 4] (1) SOD . CAT . GST i
TEYET #2257 (P>0.05) . BUE AR AE K o A ik i
() 5 (4,50 th SOD . CAT . GST 3 1 19 84> & B B B
Z A B E 225 (P>0.05) . BUEA LB K GAE
BRI Y S 0 O — S . DU I 30 (P=0.048 1) Al
B AU (P=0.023 4) SOD 7 M B K F = i i 1 1Y
SOD {ifi 1 . MU A HLIE R S AR IF H ) 5 € B e
CATIEHEM AN KEMBEZMBEAREES
(P>0.05) . HUEA MLAE R GRE R A H G S €2 300 e Bt
HIR WK GST iHMEZ Wi =

— % = DU Z (B GST i MU0 i 3% 2 5
= . DU GST i 7k 2w TR e 0], i i
GST % ¥ & & & F 67 JL A #% # 19 SOD 7 1
(P<0.000 1),

39w
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Table 4 ANOVA of effects of fertilizer and H. axyridis on enzyme activity in 4. glycines

Al SOD CAT GST
bt 0.59 0.271 0.316

e 0.075 0.911 0.42
HE A< e 0. 875 0.397 0.231

5 MRS R0 S (0 SR A0 S M R A 1) D 22 0 A
Table 5 ANOVA of effects of fertilizer and insect ages on enzyme activity in multicolored ladybeetle

A SOD CAT GST
NERFNZE 0.13 0.728 0.137
0 0. 004" 0. 099 0.156
JIEAk < B e e 0.975 0.968 0. 402

1) ¥R P<0.05, 2253 3% (LSD#6) .



80 LR (ARREND (Fh3E30) 5562 %
12 (_a) SoD 1 fbAe 6 _(a) SoP ns O ke
10l HHLE HHUE
% ABa 2
g 8 =
%} s T Ba | A?a 4 ;
g 4 F% g - 7
2t 7
0 ' 2 '/2 _
TH gf e+ 30 Pt Hls
“ @>CAT 0 ALfE (b) CAT
Aa HHLE 30 - - O fphe
Aa HHLE
=) 0T [ 2 25 F
5 ABa Be § | 7
@o 20 & 20 | / 7
0 i ¢ igf o+ 31k Tk Ak
0.08 L 0 4LiE 0.12 () GST - O {LiE
Aa L AHLE
Qom- ‘ ;
§ ABa % 0.09 | -
P{% 0.04 | A T Hgl) : ‘ i .
g Ba ;‘,a LT by %/ ///
@ - ,
0.02 r% . %%/ /
0.00 - : ' 8 #5800
T igf et tigf o+ Ay

T LA R R/ NG R R I RIAE 1[0 22 5 .25
7 AR R LI B0 P P ) 2 )

Fig. 7 Effects of fertilizer on anti-stress enzyme activity

in soybean leaf
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Fig. 8 Effects of fertilizer on anti-stress enzyme activity

in A. glycines
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