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1.1 RIEEM K0T 2025 4 2—5 AEIEREA
A8 PN T r AT R B 27 B JAT R D it o ¢ A
ST T S D (19.488° N, 109.489° E) 4T, XL
LM TR AR 2y 400 m?, 4528 2 7, 42824 20 m,
ZERIAR 10 AP, B 00FD 10 ~ 15 BR, BEFE 30 cm.
B b Ry i KRR, Hb IR T R b, I A K
W, AU K RS 3, (R B A TR R . 0 A 1)
ARG 1 FiR.

F1 ABHENSEREFRNLRE

Tab. 1 Observation data of climatic factors during the experiment
JEAE H PNal B W f/mm TR/ C TR/ % A5 IR BHNL TR

Survey Date ~ Weather Rainfall Temperature ~ Humidity ~ Wind force and direction  Ultraviolet intensity
2025-03-27 M 0 23 62 PG XL, 0% 2%%, 55
2025-04-03 M 0 27 43 ARALK, 3% 2%%, 55
2025-04-05 M 0 26 63 HRALIR, 24 2%%, 55
2025-04-09 5! 0 28 64 AR 1% 39,
2025-04-10 ] 0 25 76 AL 1% 29, 55
2025-04-12 ESN 0 31 54 M 42 39,
2025-04-15 M 0 27 34 JEX, 14% 428,
2025-04-17 ] 0 26 62 AL 1% 29, 55
2025-04-18 ] 0 33 53 AR, 19 29, 55
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Zi%k 1 Tab. 1 Continued
JEAE H FNa R T et /mm B/ C TR/ % R A SHNL TR
Survey Date ~ Weather Rainfall Temperature Humidity ~ Wind force and direction Ultraviolet intensity
2025-04-19 0 30 65 F AL 1 298, 55
2025-04-20 Z = 0 32 49 R 3% 3%, A
2025-04-22 i 6.3 31 49 mL, 2% 49, 5
2025-04-23 Z= 1.0 33 43 F AL 1 428,
2025-04-24 T 1.0 28 73 L 3%, A
2025-04-26 Z = 1.6 32 58 AR A, 3% 3%, A
2025-04-30 i 3.9 24 90  mM, 2% 2%, 5
2025-05-01 = 7.6 27 78 JeIR, 141 39, 5

12 REAE LA 57 R e SN R 2)
133 iy o FE B A B S e RS V) it o 5 DA 5
PRt i B P R AR A AR [ SR, R
FE T4 B Tt 42 DR — 2

13 REHAE AT I ABRRE AT B
5 fEFH AL . B0 ik F Huor A, BEAL
eI 5 ARELEL, SR T TR, Pl ZEeas R
83 R 3 2R AE, R GEIC SRAT AL T AR
J s BRI ORI 3 e A R B, $4 i Rl BEAIL
eI 5 bR, BEbR T DUAREEHLIHC 3 F i A BEAT &

GEMLIN 5 X 47038 38 K ahif iy T SR TR R, REAS
i PP BENLZE L 5 AR, BEARBEAL I A 3 JeqE rp i@
K #l] ) i

1.4 HIESIT 4 IBM SPSS Statistics #F 1T .
K I 2B (ANOVA), Tukey K 5 b #5241 7] 2%
5 (P<0.05), i I XU Pearson #F47 AH & 4 K 55,
Microsoft Excel #F4Hfz, Origin 2024 Z: il [5155 .

HRE5SH
21 EHMERAFRMBULRERERE

2

iiBuRo)

F2 S57THMEHREIERAMER

Tab.2 Names of 57 tested cowpea varieties

F5NO. FFhAFR Variety || FF5 NO. SFHAFR Variety || 575 NO. R4 Variety || F5 NO. SFHAFR Variety
1 Hb 7 o 16  RELRFELR 31 S 46 JEFIR
2 ZEEBETG-9(R) 17 Z%EmW 32 H6000 47 JEHIR3 S
3 ZREEHETG-9(LT) 18 fEke618 33 UL 48 JEHIRAS
4 ZRETHIETG-13 19 ME708 34 S 49 K as)
5 102 20  EF708 35 H13 A520 50 FREIG
6 JE St 21 A58 36 J038 51 RS
7 e e 22 /pHRFE 37 RS45 52 i EINLESS
8 JD201013 23 HERHRR 38 1124 53 WL H S
9 (=) 24 HERAF 39 AL () 54 Har-ts
10 -5 25 BEEIM—SIIE 40 LPHLTFE (/) 55 1%77888
11 ey 26 FE708 41 TLPHZLFECRT) 56 ESTPNIN
12 KA 27 A 42 RADC667 57 e
13 ¥EE 28 JEHIRTS 43 RADC755
14 HEB3E 29 HiE 44 —HM35
15 Sl 30 w4 45 SY1
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Fig.1 Dynamic changes in the population density of main pests infesting cowpeas over time
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Fig. 2 Dynamic changes in the pest population density at different parts of cowpeas over time
TE: RE/NG TR0 Tukey K2507E 0.05 KF EAFTE W2 225 (P<0.05), Afll)/INE T RERIR 22 57 A .35 (P>0.05)
Note: Different lowercase letters indicate significant differences at the 0.05 level by Tukey's test (P<0.05), and the same lowercase letters indicate no
significant differences (P>0.05).

*3 RIEESHOZFER Pearson HXMSHER
Tab. 3 Pearson correlation analysis between temperature and humidity and pest density
AR X PearsonfH ¢ R %L PlE nE s

Variable pairs Pearson correlation coefficient P value Significance
T EE v 3-8 R ] 5 i

Temperature vs. density of M. usitatus 002028 0.54038 ®
TR vs. 5 2%

%
Temperature vs. density of 4. craccivora 049896 00912
=gz AST oy sss
T vs. U BV ‘ . 0.549 50 0.02746 *
Temperature vs. density of T. vaporariorum
TR vs. T LR JiE

*
Temperature vs. density of E. zinckenella 055544 0:02330
T s 53 R ] 3
Humidity vs. density of M. usitatus 136334 0:99960 ”
R vs. 5 F % B
Humidity vs. density of 4. craccivora ~0.00166 0312 "
TR vs. B
Humidity vs. density of T. vaporariorum 001310 09397 "
e
Vs, LI BR A R -0.09098 0.73756 ns

Humidity vs. density of E. zinckenella
T SRR Pearson AHOCHEARGESE, Hons R (P>0.05), RITE R E2E S *FIR (P<0.05), RIFFTE RETEIRE S

Note: The two-tailed Pearson correlation test was adopted; ns indicates no significant difference (P>0.05); * indicates a
significant difference (P<0.05).
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Fig. 3 Heatmap of temporal-spatial distribution of pest population density on the tops of different cowpea varieties
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Fig. 4 Heatmap of M. usitatus population dynamics over time in different cowpea varieties
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Tab. 4 Evaluation of resistance of different cowpea varieties to M. usitatus

Fe5 mi A B PUMESFS 5 A P4 B Ptk e R AR Bt
Number Variety Resistance level| [Number Variety Resistance level| [Number ~ Variety  Resistance level
1 b7y il + 21 RLE1S - 41  TRBHLR-GHD +
2 FEFHETGOE) - 22 AN + 42 RADC667 ++
3 ZBENFHETG-9(LD) ++ 23 AR + 43 RADC755 e
4 HHEWETG-13 - 24 HE AT + 44 —EIBT R
5 B 102 - 25 RHWM—SE - 45 SY1 -
6 35 ++ 26 FRERT708 + 46 JEIR -
7 s N 27 1= H A + 47  FEFRIY -
8 JD201013 ++ 28 SEIRTS + 48 JIIRAT -
9 A=) ++ 29 iz - 49 RF25 ++
10 L5 N 30 H1l45 + 50 RIS ++
11 LY VA, + 31 SR LA + 51 BRI -
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43R 4 Tab. 4 Continued
Py bR Ptk P T BN Ptk o R ARR PUMEAFR
Number Variety Resistance level || Number Variety Resistance level || Number ~ Variety  Resistance level
12 P& + 32 H6000 52 MELIES
13 HH T + 33 UL ++ 53 MELHS
14 R3S 34 PISEES ++ 54 MELLS ++
15 ggihith ++ 35 9135 A520 ++ 55 577888 ++
16 ARERFEIS et 36 J038 + 56 &BIKT
17 EZS] + 37 RS45 ++ 57 hEREEX ++
18 ko618 + 38 1124 +
19 708 + 39 VERHZLKF(E) ++
20 W#708 - 40  TEFRZIAFON) -

T MRS IR L, K 574 F S A A IR B Lo VR0 70 o DA A4 (I D R < 10k 48 R B i,

ICAE 75 B H B >10 H <303k 4B hotdh
475 B H TR S50k A8 O BBUEER B, JEPE T )

CIRHE 75 B H R O30 Ho<50k AL Bt — i A, 1e4E

Note: Based on the color intensity of the heatmap, 57 cowpea varieties were classified into four resistance grades according

to the daily pest population. High-resistance varieties, daily pest population <10 individuals per flower, denoted as “+++"; moderate-

resistance varieties, daily pest population >10 and <30 individuals per flower, denoted as “++”; general-resistance varieties, daily

pest population >30 and <50 individuals per flower, denoted as “+”; susceptible varieties, daily pest population >50 individuals

per flower, denoted as “—".
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Occurrence patterns of major insect pests on cowpea and
evaluation of cowpea varieties resistant to Megalurothrips

usitatus in Hainan

# #

, Lin Yonghui'*, Chen Jianwen'?, Lei Zhiyuan'?, Niu Yu*,

Li Fen"*, Wu Shaoying'*"
(1. Sanya Nanfan Institute, Hainan University, Sanya, Hainan 572025, China; 2. School of Tropical Agriculture and Forestry,

Zhang Siqing'*

Hainan University, Danzhou, Hainan 571737,China; 3. Ministry of Agriculture and Rural Affairs Key Laboratory of Crop Gene
Resources and Germplasm Enhancement in Southern China/Tropical Crops Genetic Resources Institute, Chinese Academy of

Tropical Agricultural Sciences, Haikou, Hainan 571101, China)

Abstract: Hainan is an important growing area of cowpea (Vigna unguiculata) in China, and its tropical climatic conditions lead
to severe problems such as serious overlapping generations of pests and prominent pesticide resistance, making pest control quite
challenging. Screening for insect-resistant varieties is an effective means of controlling crop pests. Given the relative scarcity of
research on cowpea varieties resistant to Megalurothrips usitatus, the main pest species and their occurrence patterns on cowpea
were identified through a systematic survey of pest occurrences on 57 cowpea varieties throughout the entire growth period in
Danzhou City, Hainan Province. Additionally, cowpea varieties resistant to thrips were selected. The results showed that the main
pests of cowpea grown in Danzhou, Hainan include M. usitatus, Aphis craccivora, Trialeurodes vaporariorum, and Etiella
zinckenella, among which M. usitatus, A. craccivora, and T. vaporariorum are the dominant pests. The peak numbers of the main
pests were as follows: M. usitatus reached a peak of 154 individuals per plant on April 10th; 4. craccivora and T. vaporariorum
reached the peaks of 179 individuals per plant and 117 individuals per plant, respectively on April 23; E. zinckenella caused
relatively slight damage, with a peak of 43 individuals per plant on April 24th. The population dynamics of the dominant pests
were characterized by low density in the early growth stage of cowpea and reaching a peak in mid-April. From a spatial
perspective, the concentrated damage sites were the tender parts at the top of the plants. From a time series analysis, M. usitatus
was dominant at the early growth stage of cowpea; multiple pests broke out in combination at the middle growth stage; and 4.
craccivora and T. vaporariorum were the dominant populations at the late growth stage. The above research results suggest that in
terms of timing, field control of cowpea should focus on the early stage, with an emphasis on the prevention and control of M.
usitatus. Meanwhile, monitoring and management of 4. craccivora and T. vaporariorum at the late stage should be strengthened.
This study evaluated 7 cowpea varieties (‘Liangfei No. 8°, ‘Rejiang No. 1°, ‘Nongwang Nongbao 118, “Yafeng 708’, ‘Cuilu 18’,
‘RADCT755’, ‘Yibazhua No. 3°) that showed relatively high resistance to M. usitatus in the field. These varieties have the potential
for popularization and planting in the field; however, further research is needed regarding their resistance mechanisms.

Keywords: cowpea; selection of insect-resistant variety; cowpea pests; Megalurothrips usitatus; pest occurrence pattern
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