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Abstract: Areca palm leaf yellowing virus disease, caused by Areca palm velarivirus 1(APV1), is a fatal disease for
which no effective control measures currently exist. Breeding resistant or tolerant varieties is the key approach to ad-
dressing this issue, while the collection of superior germplasm resources is an essential foundation for breeding efforts.
This study focused on three major affected areas in Hainan Province (Tunchang, Qionghai, and Wanning) and systemat-
ically conducted research activities including germplasm collection, phenotypic observation, pathogen detection, and
long-term monitoring. The results revealed that among the 200 areca palm germplasm materials collected, 84 out of 100
resistant/susceptible materials did not show the presence of APV 1, while 92 out of 100 susceptible materials tested pos-
itive for APV 1. This finding confirmed a close association between APV 1 infection and plant yellowing symptoms, and
demonstrated that the screened resistant/tolerant materials are representative. Through continuous observation and cor-
relation analysis, a significant negative correlation was found between tree age and resistance/tolerance to the disease.
This study successfully identified a group of betel palm germplasm resources with resistance/tolerance traits, laying a
crucia foundation for the development of disease-resistant varieties in future breeding programs.
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Fig. 1 Severely infected arecanut plantation
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A: o (i) SR B: BIRPEIR; C: JET-HIfK.
A: Diease resistance or tolerance resource; B: Susceptible resource;
C: Dead plant.
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Fig. 2 Comparative map of resistant (tolerant) plants and
susceptible plants
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Tab. 1 Arecanut germplasm resources habitat information

F5 s %73 B w2 <3 B 1 RiE 7S b %73 W EHEE R Wi
No. Location Indicator/m Terrain Soil type Arealhm?® Treeage/a| No. Location Indicator/m Terrain  Soil type Arealhm® Tree agela
1 HEWE 12336 Fb vt 0.33 17 51 JITEF 29.06 i L 0.20 11
2 WHEME 12336 P vhEL 0.33 17 52 JTEF 29.06 b L 0.20 11
3 WHEAME 12336 P vhEL 0.33 17 53 JiTEKF 29.06 S 0.20 11
4 HERE 11999  FHr gL 0.47 16 54 JiTEF 29.06 S 0.20 11
5 WEAME 11999  THb yiEEL 0.47 16 55 JITRF 29.06 T e 0.20 11
6 WEFE 11999 i 7L 0.47 16 56 JITRF 29.06 T e 0.20 11
7 HEMLL 11222 T VL 373 18 57 T kE 29.06 RAT 0.20 11
8 gy 11222 i VL 373 18 58 HTRKFE 29.06 i L 0.20 1
9 gy 11222 T VL 373 18 50 HTRFE 29.06 i L 0.20 1
10 gL 11222 i VL 373 18 60 HTRFE 29.81 i vhHEEL 0.33 10
1 HwEH.L 11222 i VRt 373 18 61 ATKFE 29.81 i VL 0.33 10
12 HEWE 14856  FHb VL 0.20 20 62 JITEF 29.81 T YL 0.33 10
13 HEWE 14856  FH VL 0.20 20 63 JITEF 29.81 T YL 0.20

14 HEWE 14856 Vb v 0.20 20 64 JiTHH 29.81 i VEL 0.20

15 EFEE 14388 Wi VMEL 0.47 1 65 JTHM 16275 T VEL 0.20 35
16 HEME 15125 Bl YL 0.33 22 66 JITH 16275 ML VL 0.20 35
17 HWEME 15125 ¥ v 0.33 22 67 JITXMKE 16275 i Pt 0.20 35
18 mELY; 9537 Yedh v+ 0.20 25 68 Tk 26.82 RAT 0.87 16
19 fESY; 9537 Yedh VL 0.20 25 69 Ji Tk 26.82 RAT £ 0.87 16
20 554 95.37 Yeuh VL 0.20 16 70 TR 26.82 T L 0.87 16
PARENERES 95.37 e VL 0.20 16 71 iR 26.82 T L 0.87 30
22 i 554 95.37 Yeuh VL 0.20 16 72 JiTMKE 26.82 i 0.87 18
23 RS 10027 FHL VhEEL 0.20 22 73 Tk 26.82 i L 0.87 18
24 HEELY 10027 FHL vhEEL 0.20 22 74 TR 26.82 T L 0.87 18
25 HEEY 9691 P VL 0.13 18 75 JITEN 41.12 i YL 0.27 18
26 HELY 9691 P UhiEL 0.13 18 76 JiTHEIM 41.12 i VEL 0.27 18
27 HELY 11592 B gt 0.53 20 77 JITEN 41.12 i VEL 0.27 18
28 HELY 11592 B it 0.53 20 78 JiTHEIM 41.12 T VEL 0.27 18
29 Ry 11592 B it 0.53 20 79 JiTHEN 41.12 i Pt 0.27 18
30 ALY 8600  THL  UEL 0.13 20 80 JiTHIN 41.12 i Pt 0.27 18
31 ALY 8600  THL  UiEL 0.13 20 81 JiTHN 77.56 Yo VhEL 0.07 15
32 55 86.00 T VL 0.13 20 82 JIT Rt 77.56 Y VhHEL 0.07 15
33 S oY 90.86 T L 0.07 22 83 JIT Rtk 77.56 Yerh vhHEL 0.07 15
34 B G 87.65 i VL 0.20 18 84 JIT RN 56.52 Yerh vhHEL 0.67 20
35 ELY 8765  FHL  UhEL 0.20 18 85 JITHEIMN 73.56 Y VhHEL 0.53 16
36 HELY 8765  FHL  YhiEL 0.20 18 86 JITHEIMN 56.52 Y VhHEL 0.67 20
37 HESEY 9691 P VL 0.13 18 87 JITHEMN 73.56 Y VhHEL 0.53 16
38 ALY 11592 B it 0.53 20 88 JiTHIM 48.92 S 1.33 23
39 HUFAS 1328 kW ML 0.03 18 89 JiTHIN 54.73 i et 0.67 25
40 BUERE 1576 P L 0.20 1 90 JiTEIM 54.73 b HEL 0.67 25
41 IR 21 KH HE+ 0.53 13 91 JiT%kE 23.44 T EL 0.20 20
42 BUEEIT 1484 P HE+ 0.13 25 92 JiTMEE 23.44 T e 0.20 20
43 UG 1484 PHL L 0.13 25 93 JiTMKEE 23.44 T e 0.20 20
44 Bl 12.50 KHE Hit 5.33 13 94 JiTKE 23.44 i 0.20 20
45 B 1250 KHE Hit 5.33 13 95 Ji Tk 23.44 T L 0.20 20
46 BUfFsfl 1250 KHE Hit 5.33 13 96 Ji Tk 23.44 T L 0.20 20
47 B 17.23 b L 0.67 22 97 TTNBE 23.44 b HEL 0.20 20
48 HifFEfl 17.23 b L 0.67 22 98 JiT%kE 23.44 b HEL 0.20 20
49 B 17.23 b L 0.67 22 99 JiT%kE 23.44 b HEL 0.20 20
50 HTKE 2906 i et 0.20 1 100 5T 23.44 i et 0.20 20
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M: DL2000 DNA marker; 1~100: KEMBFEM; He (ERERES; N: X P BHIERES .
M: DL2000 DNA marker; 1-100: Areca palm samples; H: Health samples; N: Blank control; P: Positive sample.
B3 10044 (if) HmEIEAPVIEMER
Fig. 3 100 APV1 test results of disease resistance or tolerance materials
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Tab. 2 Positive yellowing resource tracking and detection results

M 6162 63 64 656667 68 697071 727374757677 7879 80 H N P

5 ‘e 2023 2024
e S?,ﬂ;f@ AL % Hol 2R AL K4
Yellowing grade Detection result Yellowing grade Detection result
1 i 5-15 0 + 5 +
2 i 5-16 0 + 1 +
3 i 5-18 0 + 0 +
4 i 5 -24 0 + 0 +
5 # 5-30 0 + 0 +
6 1 5-31 0 + 0 +
7 Biiitg-48 0 + 1 +
8 i -49 0 + 1 +
9 Ji7°-58 0 + 1 +
10 Ji7-59 0 + 3 +
1 JiT-60 0 + 5 +
12 J77°-61 0 + 7 +
13 J7 -84 0 + 5 +
14 JiT-91 0 + 0 +
15 T T-92 0 + 0 +
16 JI7-99 0 + 0 +

TE: +Rm K Es R BT

Note: + indicates apositive test result.
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U B AR 2 R 2R 2 —

ASBIFTE AR R B A0 F o Pl 2R G (M 200

WHt (M) J ROy IRRE S, KMt 2B L
PR SRS | ) #EfT RT-PCR K, 259360, 18
100 fybe (it ) eI, APVL BYBIPERE &5 E
84%, PAMERES 5 I 16%, (HAGKCHERZ, 16 4
PHPEME MR B3 APV, {HoRFRIBALAEIR,
(1) A FiRFRLEWI, wAR

I S A AT
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M: DL2000 DNA marker; 1-100: Areca palm samples; H: Health samples; N: Blank control; P: Positive sample.
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Fig. 4 APV1test results of 100 susceptible materials
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Tab. 3 Analysis of the correlation between arecanut
yellowing and habitat

s WAL 27 [LTEA Nty

Indicator  Yellowing grade Altitude Area Tree age
WAL 1

MER -0.028 1

[ 0.414 -0.125 1

i -0.715 0.178 0.078 1

TE: FRARRFEME (P<0.05) .
Note: " indicates significant correlation (P<0.05).
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O S B R B A B AR, A B R AR AR
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o7 HE B Pel X 301 25 s (RAR IR o 3 BE A IR 52 1 2 5%
NN, HA KRB S e XN A B 2
A REREAR A B RO 4 32, 3 R AT
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