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A%, Margalef & E 1549 Ak & . £ BKRG H 75 F W P 3L 23 Acyrthosiphon pisum 5 % 5+ 3k &
Hippodamia variegata JEA8 % , 2%, B B 75 %W ¥ % 2.3 5 & T/ 8% Orius sauteri F= & LI &
Propylea japonica &% JEA8 % . B H E LM OB R BML B A+ AAGOKETEBEREE
MK, BETHEFERMEBEEEF ML, RA A REAHLINBETLFHEE RIKBEE S E
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Abstract: In order to investigate the relationship between major pests and natural enemies in alfalfa
fields, two alfalfa fields with different field treatments in Ningxia were selected as the study sites. Field
surveys were carried out by using the 100-branch method, the swept-net method and the yellow disk
method to gather data on pest populations, predatory natural enemies, and parasitic wasps. The a-diver-
sity indices of natural enemies were calculated, and correlation analyses of the pests, natural enemies
and climatic factors were performed. The results showed that the 100-branch pest population density
peaked in mid-June and late July 2022 in the Yuanlinchang area, while the highest total pest population
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was observed on August 11 in the Maosheng area. A total of 679 predatory natural enemies from nine
species and 284 parasitic wasps of 38 species were collected in Yuanlinchang; 540 predatory natural en-
emies from eight species and 122 parasitic wasps from 33 species were collected in Maosheng. The
Shannon-Wiener diversity index, Simpson dominance index and Margalef richness index of natural en-
emies were all highest in June,significantly higher than in April-May and July in Yuanlinchang. Con-
versely, in Maosheng, the Shannon-Wiener diversity index, Simpson dominance index and Pielou even-
ness index of natural enemies were all lowest in June. Margalef richness index was highest in Septem-
ber. Pea aphid Acyrthosiphon pisum was significantly positively correlated with Hippodamia variegata
in Yuanlinchang, while 4. pisum was significantly positively correlated with Orius sauteri, and Pro-
pylea japonica in Maosheng. Additionally, the number of dominant+common predatory natural enemies
was significantly positively correlated with air temperature, while the number of pea aphids was signifi-
cantly negatively correlated with the lowest air humidity in the Yuanlinchang area. The number of thrips
was significantly positively correlated with the average and lowest air temperatures in the Maosheng

area, and the number of alfalfa spotted aphids Therioaphis trifolii was significantly negatively corre-

lated with the highest humidity.

Key words: alfalfa field; pest; natural enemy; insect diversity; climatic factor; correlation
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Fig. 1 Dynamics of major pests and natural enemies in alfalfa fields in Yuanlinchang (A) and Maosheng (B), Ningxia
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Table 1 Species and numbers of parasitic wasps in alfalfa fields in Yuanlinchang and Maosheng, Ningxia
Wyl — Md% Yuanlinchang — &Jg& Maosheng st
Species | Mii#& HCW'J | ﬁ%‘ﬁ Hﬁ’fﬁ” Total
No. of individuals Proportion/% No. of individuals ~ Proportion/%
H{#EFL 6 Braconidae 6 168 59.15 43 35.25 211
{4 F] 8 Braconidae 8 13 4.58 9 7.38 22
4R} 1 Braconidae 1 14 493 6 4.92 20
4R} 5 Braconidae 5 11 3.87 1 0.82 12
PR3 Cynipidae 3 1 0.35 7 5.74 8
PR} 1 Cynipidae 1 3 1.06 5 4.10 8
4 /NER) 1 Pteromalidae 1 4 1.41 3 2.46 7
JIERL 2 Cynipidae 2 1 0.35 5 4.10 6
HREFA %R | Diapriidae 1 5 1.76 1 0.82 6
FKIEAIER] 1 Megaspilidae 1 5 1.76 1 0.82 6
Uii/NgR} 1 Eulophidae 1 6 2.11 0 0.00 6
R FA A% R 4 Diapriidae 4 0 0.00 5 4.10 5
H% B9 Braconidae 9 2 0.70 3 2.46 5
435 4HER} 2 Ceraphronidae 2 4 1.41 1 0.82 5
{4 P} 4 Braconidae 4 4 1.41 1 0.82 5
(P} 7 Braconidae 7 4 1.41 1 0.82 5
%A} 7 Ichneumonidae 7 5 1.76 0 0.00 5
/MRl 4 Eulophidae 4 0 0.00 4 3.28 4
Bk/NEERE 1 Encyrtidae 1 1 0.35 3 2.46 4
I A0%FR) 1 Platygastridae 1 2 0.70 2 1.64 4
ZIEA4FL 2 Scelionidae 2 2 0.70 2 1.64 4
i/ R 2 Eulophidae 2 3 1.06 1 0.82 4
iRl 1 Ichneumonidae 1 1 0.35 2 1.64 3
iR 2 Ichneumonidae 2 2 0.70 1 0.82 3
H{IF} 3 Braconidae 3 2 0.70 1 0.82 3
G A0 FL 3 Scelionidae 3 3 1.06 0 0.00 3
FKAEANEFL 3 Megaspilidae 3 0 0.00 2 1.64 2
i #F} 3 Ichneumonidae 3 0 0.00 2 1.64 2
iR 2 Braconidae 2 0 0.00 2 1.64 2
JEIERL 5 Cynipidae 5 0 0.00 2 1.64 2
i 1%} 8 Ichneumonidae 8 1 0.35 1 0.82 2
LG AFL 4 Scelionidae 4 1 0.35 1 0.82 2
iR 4 Ichneumonidae 4 2 0.70 0 0.00 2
i F} 5 Ichneumonidae 5 2 0.70 0 0.00 2
flii/NEEF} 3 Eulophidae 3 2 0.70 0 0.00 2
PR 4 Cynipidae 4 2 0.70 0 0.00 2
ZrIE ARl 1 Ceraphronidae 1 0 0.00 1 0.82 1
G 4R 3 Ceraphronidae 3 0 0.00 1 0.82 1
45 /NER] 2 Pteromalidae 2 0 0.00 1 0.82 1
ZIEANEFL 1 Scelionidae 1 0 0.00 1 0.82 1
HR A 20058} 2 Diapriidae 2 1 0.35 0 0.00 1
A N4 3 Diapriidae 3 1 0.35 0 0.00 1
FIEANER] 2 Megaspilidae 2 1 0.35 0 0.00 1
R 414 F] 2 Platygastridae 2 1 0.35 0 0.00 1
i Fl 6 Ichneumonidae 6 1 0.35 0 0.00 1
%A} 10 Braconidae 10 1 0.35 0 0.00 1
BE/NERL 2 Encyrtidae 2 1 0.35 0 0.00 1
G ANERLS Scelionidae 5 1 0.35 0 0.00 1
A7 Total 284 100.00 122 100.00 406

222 AR R OB E LR

TEFE RS B4 T 5 21 O FfR 8 B

R TERE . 8RR A 5 il B P R R

BT 43500 R B T5 /NAE S Orius similis . 22 5 51 H
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Hippodamia variegata F1 F| 3t 5 % Wf i Scaeva sel-
enitica, 73 5 K5 B HUFPHE 1K) 40.06% . 17.67% FlI
14.73% ; & DAL 5 25 W /NAE 85 Orius sauteri 6,20
I X Propylea japonica . P2 15 1 W5 H %5 Deraecoris
punctulatus FIMRAR B W8 Eupeodes silvaticus ; #i 45 F
SRR A0, i 5 Nabis palifer #1755 5 U8 5 W Eupeodes

Alavofasciatus. TE 8% E g & H v 4l 2R
PEBAF 30 AR/ AR 22 50 L f SR e A g
J7 /B , 3 5 o R R BRI RY 29.63% . 27.04%
23.15% F110.93% ; ‘H VLR Ry F BESCAT G 8 5B
U7 5 U R (IR 5 AT R g i LR g (6 2) o

R2 TEEMGNXEEEEABIERBERRNMERYE

Table 2 Species and numbers of predatory natural enemies in alfalfa fields in Yuanlinchang and Maosheng, Ningxia

[l #%3% Yuanlinchang

% Maosheng

HIFh Species R ) AR TR
No. of individuals Proportion/% No. of individuals  Proportion/%

BT /INESE Orius similis 272 40.06 59 10.93 331
£ 55 W Hippodamia variegata 120 17.67 146 27.04 266
R/ NEYS Orius sauteri 43 6.33 160 29.63 203
8B Propylea japonica 63 9.28 125 23.15 188
HBESHF U Scaeva selenitica 100 14.73 28 5.19 128
M S B WFE Y Deraecoris punctulatus 63 9.28 13 241 76
IR AT Nabis palifer 0.88 7 1.30 13
ML Eupeodes silvaticus 1.33 0 0.00 9
AL Eupeodes flavofasciatus 0.44 2 0.37 5
A1t Total 679 100.00 540 100.00 1219

23 TEEREAXBE RS HMERE

[F] — 5 A w v AN [] T 0 08 SR B R 2R
FROEYAEAE 25 22 5 (3R 3) o TERE AR H 45 i H
o, K EC R B Y Shannon-Wiener 22 ££ 1 45 % il
Simpson fIL 34 JE $5 B Ff N [R] 22 A0 Y i $A e AR — 3,
Hte e Hik®m, B m T 4—5 M7 H (P<
0.05) ; Kk 2 B A Margalef = & FEH8507E 7 H B3
AR, L KT 6 H 9 H (P<0.05) 5 KRB R

Pielou ¥ 5] B 48 8075 11 48 A= K W 1R] N O 1835 25
(F3). TEMRIEE TSR H, KER 2 1Y Shannon-
Wiener ZHEEFE 4L . Simpson I 3 B F5 £ Pielou 4
SIBEFREITE 6 Ak, i & 7E 6 ] W& T 4—
5 A9 H (P<0.05), 5 P TE 6 J &K T HoAtb
153 (P<0.05) ; K B A i) Margalef = & FEEF8 507E 9 H
RFIR R, &R T 6 HAS A (P<0.05,%3),

®3 TEEMGNKEEEEHXBERSHIEREHE

Table 3 Characteristics of diversity index of natural enemies in alfalfa fields in Yuanlinchang and Maosheng, Ningxia

ZRAEREL Hh i 4—s5 i 61 7)1 8 J1 91

Diversity index Site April—May June July August September
Shannon-Wiener ZHEVEFERL  FdAKI% Yuanlinchang  1.67+0.14b  2.02+0.04a  1.65+0.05 b - 1.88+0.03 ab
Shannon-Wiener diversity index ju g \fa0sheng 1.64£0.06a 1.23£0.08 b* 1.4240.14ab 1.42+0.07ab 1.77+0.21 a
Simpson {4 %L [ #£3% Yuanlinchang 0.74+0.03 ¢ 0.83+0.01a  0.76+0.02 bc - 0.79+0.01 ab
Simpson dominance index 18 1% Maosheng 0.78£0.01a  0.59£0.03 b* 0.7240.04a 0.7120.02a 0.73+0.06 a
Margalef 3= & JE 54X [ #%3% Yuanlinchang 2.43+0.36 ab 2.61+0.10a  1.88+0.09 b - 2.56+0.18 a
Margalef richness index 8% 5% Maosheng 2.04+0.21 ab 1.43£0.12b* 2.0120.21ab 1.50+0.19b 2.69+0.37 a
Pielou 2] FEF5 %L [ #£3% Yuanlinchang 0.80+0.02a 0.80+0.02a 0.79+0.03 a - 0.82+0.02 a
Pielou evenness index 18 1% Maosheng 0.93+£0.02 a* 0.66£0.04 c* 0.93£0.03 a* 0.78+0.03b  0.79+0.05 b

T Bl A R . RIAT AR/ NG 8RR 4 Duncan PR AR 22 6K 50 22 5 L 35 (P<0.05) o * 375 [m] B[R] el Ak
S BAH Rl 8 AR 28 ¢ A B0 1A K6 50 22 5% 9. 38 (P<0.05) . Data are mean+SD. Different lowercase letters in the row indicate signifi-

cant difference by Duncan’s new multiple range test (P<0.05). * indicates significant difference in diversity index between Yuanlin-

chang and Maosheng for the same index by ¢ test (P<0.05).
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TE4—9 H , Pl ARIZ RS B 1 i e R B R Ly
Z I VTR B AR 0 35 25 7 (P<0.05, % 3) .
M7y 15 K ER HUY Shannon-Wiener 22414
FEE Simpson (L EEFEEA Margalef =F 5 EEH7E 6 H
3 TR (P<0.05) , LA [A] 45 5 75 % 2 S AN
35 5 PEl MRS A R SR Y Pielou #5) E 45
Horte 6 7 W35 Tk, miTE 4—5 A M7 AR
RT3 (P<0.05) , HADR ] 5B T A B & (R 3),
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Fig. 2 Interaction between main pests and dominant natural enemies in alfalfa fields

in Yuanlinchang (A) and Maosheng (B), Ningxia
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