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Quanlity Identification of Core Resources and Specific Germplasm
Screening of Areca catechu

HUANG Liyun, QI Lan, YANG Yaodong, ZHOU Huanggqi, LIU Liyun

(Coconut Research Institute, Arecanut Research Center, Chinese Academy of Tropical Agricultural Sciences, Wenchang 571339, Hainan, China)

Abstract: In order to cultivate excellent new varieties of Areca catechu, the quality identification and correlation
analysis of 10 core resources were studied. The results showed that there were significant differences in quality
traits among different resources. The variation coefficients of 9 traits, including equatorial diameter, transverse
diameter, single fruit, arecoline, arecaidine, fructose, glucose, gallic acid and epicatechin, ranged from 7.00% to
190.13%, among which the variation coefficient of epicatechin content was the largest and that of horizontal
diameter of fresh fruit was the smallest. Correlation analysis showed that the longitudinal diameter of fresh fruit
was significantly positively correlated with arecoline content, while significantly negatively correlated with gallic
acid content. Base on the SSR marker, 10 core resources could be divided into 3 groups, group | included
S-J18-06, Z-J18-01, S-J18-08, Z-J18-05, S-J18-16, S-J18-15 and S-J18-22, group Il had S-J18-19, S-J18-13, and
S-J18-25 into group I11. The fruit shapes of the resources in group | were all demand types of Hainan processing
enterprises. The germplasm resource (group I11) S-J18-25 of A. catechu contains high epicatechin content and
specific alkaloids, which could be exploited and utilized in breeding.

Key words: Areca catechu; Core resources; Specific germplasm; Identification and evaluation; Screening
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Table 1 Basic information of germplasm resources of Areca catechu

PRS2 T AR EE I SRR T MR WARGE . AT
o [ A AR A 27 e B BT 78 T A MR A 5 5%
TRAFI 113 43 BI04, Pz 0 BHETT R i R 45 e
PR, UBERR N o AL Rt 45 5 A AR R A,
NRIRIL R BEIR, 3k & O0 50T S AR it BER K
B& B2 A o

1 BRI %

1.1 ¥R

B RERUR T8 7 44 S0 B T SCER (110°467
E, 19°33" N)H [ Ry Al B 27 e B 72 B il
Tof 5 B Y5t B8] PRI R o B BT B2 U, AR (Areca. catechu)
W& 14, WREN—F, mER, BAHER
L AR (R 1, B 1) FRRRIE AR AR AT K
JEEE, KHBRL, THRRFH. THRME 120 d X
ISR SRR B A5

5 ETRE FEE (kg) e 51A] Evi PSi2 SRR

No. Code Yield Fruit color Internode Stem Fruit shape Origin
1 Z-J18-01 9.6 Zk{7 Green %8 Short 21 Slender MHEE, K Big oval BiifE Qionghai
2 Z-J18-05 8.1 W4k Dark green F4%5 Shortish HE - Oval X E Wenchang
3 S-J18-06 6.5 W&k th Dark green F4%5 Shortish h%% Medium MR Oval I Qionghai
4 S-J18-08 8.2 %5, Green % Shortish F4% Medium MK Oval IR % Ledong
5 S-J18-13 8.6 £ Green F%8 Shortish H% Medium  JZ[E Oval v Lingao
6 S-J18-15 7.6 %5 Green % Shortish 155 Medium  KAH[ETE Oblong Ji T Wanning
7 S-J18-16 9.3 %3:{%, Green MK Longish T ML Thick KA Oblong 5 Tunchang
8 S-J18-19 8.9 W&k Dark green #H%5 Shortish %5 Medium 47 Conical X E Wenchang
9 S-J18-22 6.7 WLk Dark green % Shortish b4 Medium BRI Ovoid JiT* Wanning
10 S-J18-25 5.6 %% Green FH+¥ Longish 20 Slender AH Jujube X E Wenchang

1.2 FEASAEAN

FEMSS  Waters e2695 B = BOBUF 4 1% (35
WATERS A #]), Waters 2998 PDA #&:il| 2% (3 H
WATERS A ), UV2600 54 R TH(H AR i),
3300 ELSD 7s A&t I 5 (3% 4% 75 A BR A A),
KS-8892 14 i 75 Y $2 BN (" B Vi BB B A o A i 4%
IR 7)), NanoDorp 2000 fif & 5840 6 e (36
NanoDorp A7), 100~1 000 xuL F&Wike (1= E Ep-
pendorf A7), MASTER-D UV j#4li/K £ Gt (AN

AR AT).
W FIRERBEAREROINSE K TRC A F] ™ i),

SRR V(I K TRC A7 ), I,

BT, RILKRE, KRB, EER, SR, B
B2, WEMR, WRERYN, NS, =M, WEE. DNA $2
B &(RigAELD)E. OE. =ik, PRt
WA, JKOHEZK, HARime et

1.3 i

LY A B 2 M 838 F [Supersil
SAX (250 mmx>4.6 mm, 5 um)], JEIAH: HEE-/K-
IR (60 - 40 © 0.3, Z VKA )y pH 3.8)s A K
215 nm; F i : Z iR s FERE R 10 wbs YE : 1 min/mL.
R PR I IR PR AR O . SRR AN R, in P
IR E S, KEHIFEEL 1 mL T 5. 10. 25. 50 100.
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B 1 AR O R, 1~10 LK 1.

Fig. 1 Core Resources of Areca catechu. 1-10 see Table 1.

250 mL &R, 0 40% F R E K EZIE, A,
YRRV A Xt i 2 - FREX 0.5 g BEFE(TAEHR 0.2 g),
TN 40% B 3 mL, #K/KHEA 30 min, 11 100xg
B0 5min, HURIEW, $REC3 K, & RIEW
28 0.2 um JEBEPE, BV, MRHEFRE M 2t
FE SR (0 R B

P ENE XBrindge™ Amide % A
(250 mm>4.6 mm, 3.5 um); A LHE-K(T5 -
25, V/IV), 7EK A F NN 0.2% 1) = 2%, P15 pH;
N30 C, HEFEEN 10 ul. ZFERIKN 75 125
(VIV), Jiti#RN 1 mL/min. 28R Jeigs: SARHE
2 L/min, ERERRE N8 C, MafEN 2. B
1 g #£fh, M 5 mL 80% Z.JiE#2HL 30 min, 11 100 <g
#5010 min, JLERE3 IR, 24T, IIA5mL80% L
i, B EEWGS 0.22 pm B HLEERL, AR, R
10 pm,  HRAEARAE 2SR PRI T R B

ZEEENE KRG Agilent C18
(250 mm>4.6 mm, 5 um), FIAH A: S%HE(EH
0.1%Z.FR), WizhH B: 80%H (S 0.1%4MR), ¥
AL : 0 min, 90%A; 5 min, 78%A; 17 min, 73%A;
25 min, 70%A; 90%A. s K: 280 nm; FEif:
Fi; AR 10ul; FIE 1 min/mL. HUFE 52
0.5 g, I 80%Z. 3 mL, vK7K#8 7 30 min, 11 100 <g
B0 5min, HUERIEW, I3 K, & LER. &
0.2 um JEMELIE, ALK, HRHE bR M2 T 5A

VB2 S .
SSR 4 Fiid
22 ZEON ) 77 1 HEAT SSR AR IE T

CURERRI R RE, S5

1.4 FHEEBIGT3HT

BHE 4> MK F SPSS 19.0 A1 Excel # ;2 1
FRACIR I 25 B B Ntsys 2. 110815443 4, I
Clustering " ) SAHN F2 /7 H 1) JE A 27 372
(UPGMA) AT B K70 Hr, ilid Tree-plot #4274 %
L RKE .

2 5

2.1 EEREFRER

M 2 AT, SRSRBMR i RS B =
FEELLETR, 10 BSUERDN 6 A2 7R, SRR
BREZERERAN, CN3H, RRRENTHE
ZJH] o 10 H BEIREE AL 2 1 oy F I N 22 4 0 2 5
=, FRRRILERRSE, 10 M 5iR i h g %
S, BKAEN 521.13 mg/kg, f/ME A 4.97 mglkg
PRI [ AH 22 104.85 5. HUCHR B TR R RE %
Sy 8 A, MEMRER. MEMBIIR. HIERE N T
AN EESFAR, BRI R EEFAMBII, N6
Ao TEAEDIBRH, 1~9 5 FEIRAARHR & 35 LA AR
B B, AR OO AR AR AR LB R 0.12~
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Table 2 Quality characters of fresh fruits
e ?EMé (cm) Bife (cm) )E‘i_% ti#&[ﬁwﬁ/_a‘% ﬁffgg??i;ﬁe% ;Erﬁgf ﬁ(ﬁjgo?eE &(;ﬁalﬁc@amd% 2(:zE}leg;te}:!fzch|n
No. d?;:::g{:' T(;?:r;\sgsre Wz(aég);ht AEZ?ES)ne content content content content content
(9/kg) (9/kg) (9/kg) (mg/kg) (mg/kg)
1 5.50+0.02¢c 3.2240.03c 29.34+0.88cde  1.61+0.04c 0.22+0.01c 11.57+0.08e  15.90=0.22f 0.65+0.03b 4.97+0.12a
2 5.52+0.16cd 3.26+0.11c 31.55+2.71e 1.6540.06cd 0.3340.01d 12.74+0.06f 16.87+0.13g 1.9040.08d 19.30+0.17d
3 5.19+0.07bc  2.90+0.04ab 23.04+1.01ab 1.16+0.04b 0.24+0.01c  10.02+0.02c  12.09=+0.09b 4.04+0.03g 9.69+0.13b
4 5.06+0.11b 2.85+0.08a 21.93=+1.74ab 1.7440.03d 0.18+0.01b 9.924+0.06c  12.140.06b 2.7940.04e  20.4340.13e
5 4.51+0.09a 3.2940.09c 24.22+1.05ab 1.06 +0.05b 0.13+0.01a 11.81+0.05e  16.89+0.05g 4.66+0.07h  75.100.10i
6 5.87+0.14de  2.86+0.14ab 23.81+1.78ab 1.9540.03e 0.34+0.01d 9.63+0.05c  13.5240.04d 2.01+0.03d 68.3140.05h
7 5.99+0.10ef  2.9240.05ab 25.90+1.68bc  2.2240.03f 1.60+0.01h 9.204+0.05b  12.5940.17c 1.01+0.05c  37.35+0.07f
8 6.34+0.16f 3.08+0.04bc 31.37+2.64de  2.5240.04g 1.48+0.02g 8.1440.02a 10.7940.16a 0.7440.04b  59.34+40.13g
9 5.10+0.22b 3.21+0.05c 26.55+0.98bcd  1.9940.04e 0.94+0.01f 10.80+0.40d 14.48+0.09e 0.39+0.07a 6.89+0.15¢c
10 4.6740.11a 2.82+0.07a 20.98+1.22a 0.3740.02a 0.74+0.03e  11.65+0.06e  16.56=+0.07g 3.58+0.04f 521.13+0.07j

[ 51 0408 J5 AN F) - B R s 722 57 8 (P < 0.05) o

Data followed different letters within column indicate significant difference at 0.05 level.

A Bl
i BEA)»

0.72, {H 10 “5 TR UFAEAR B LU A RS
H2.02,

EAE)

2.2 RIEIRZE RS

M 3 AT L, 10 A AEARAZ o BEIREE S 9 MR
AR, Hi, RILKRGTERNL R R
K, N 190.13%, HUCHHEMB S & >R BT
PR 2 1 > MM >*ﬁsﬂ%ﬁ¥" >HUES &>
RELE>EHRPGT, B 52508 10.40%~89.09%,

R 3 B RAYER KA T 5 A

Table 3 Variation analysis among fruit traits of Areca catechu

g SR AR (AL S AR MmN, O 7.00%.

2.3 MR T
AR SR B IR R Sk 4 T R B (3R 4),

PR SRR S B R EE IEMR, 5RE TR
ERFEFMK. BEERRELEZEEMX, &
BEHSRETRERFZF MR, WA S R,
RIVKREREZFNMK, SRETREMES
AR

IZYN[-| fRME FHME PRAEZE A RH 1%
Maximum Minimum Average Standard deviation Variation coefficient
1% Equatorial diameter 6.47 4.42 5.37 0.56 10.40
1§12 Transverse diameter 3.39 2.70 3.04 0.21 7.00
JiE Weight 34.06 19.02 25.56 3.28 12.85
KRB HE 2 & Arecoline content 252 0.37 1.63 0.63 38.58
FEMBKBR & i Arecaidine content 1.60 0.13 0.62 0.55 89.09
JBi¢ & Fructose content 12.81 8.11 10.55 1.4 13.37
W% HES & Glucose content 17.00 10.63 14.18 227 15.98
B ETEREE Gallic acid content 473 0.32 2.18 1.53 70.14
F LA ZE A= Epicatechin content 521.19 4.85 82.25 156.38 190.13
2.4 RESHT S-J18-25 5 HAh B YR 43 T o AR AL AH AL 22 % 0.85 4t
FIF SSR Aric R L R Y B AT SR 2K b, A S-J18-06. Z-J18-01. S-J18-08 1 Z-J18-05 5
FESRGR R IR EI(E 2). AT I, BUEMAMBIREGE HAWEE D IT. R4 S HIRE, K aXsEish 3

F(GS) N 0.69~0.91. 7EILFHLARSL 0.74 AT

H, 12174 S-J18-06. Z-J18-01. S-J18-08. Z-J18-05.
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Table 4 Correlation analysis among fruit traits of Areca catechu

Pz Mtz e AR BEHRES R SR WANS R RETHMOE RILKRSE
Equatorial Transverse ngr ht i Arecaidine Fructose Glucose Gallic acid Epicatechin
diameter  diameter g Avrecoline content content content content content
4042 Equatorial diameter 1 -0.334  0.463 0.793™ 0.583 -0.579 -0.518 —0.687" -0.371
4% Transverse diameter 1 0.652°  -0.047 -0.110 0.535 0.549 -0.091 -0.244
JE Weight 1 0.543 0.349 0.075 0.097 —-0.686" -0.477
TR & /& Arecoline content 1 0.514 -0.637" -0.613 -0.771™ -0.682"
FERB YIS 2 5 Arecaidine content 1 -0.571 -0.421 —0.559 0.105
A E Fructose content 1 0.942™ 0.303 0.224
Hi#iBE S & Glucose content 0.252 0.356
WE TSR Gallic acid content 1 0.364
%)L % & & Epicatechin content 1
*: P<0.05; **: P<0.01.
0.85
T EETE S
S-118-06 Oval fruit
zyigor  MBIESR
Owal fruit
s-Jig.0 TAPIER
| Oval fruit
T S
| Z-118-05 ﬁ?ﬁmﬁ.’*
Oval fruit
0.74 I et (T 162
-~ FA I AR
S-118-16 .
Long oval fruit
Sg1g1s MR
Long oval fruit
ULEIZESS
SI822 ovoid fruit
" =it
S-J18-19 dl'ﬁ’% .
Cone fruit
AT A 2
M §-118-13 Suborbicular fruit
: &2
' | ‘ | | §-118-25 Jujube fruit
0.69 0.75 0.80 0.86 0.91

TAEAY 22 B Genetic similarity coefficient

P2 2T SSR ARICHIIZ L B IR L TR K]

Fig. 2 Genetic cluster map of core resources based on SSR molecular markers

S-J18-16. S-J18-15 F S-J18-22, 1l 4174 S-J18-19 Al
S-J18-13, 11l >}y S-J18-25.

FEL ) R TR R T A% W ot 22 A P ) LR R
LU, NEEfLS R SRR EE I PUE TR R A
I FEXF 10 A% CoRFERR A i (1 2 B ARF I 15 T Ak 27
o AR RHIEBEAT T b, ZERERWE, 10

Uy BEIR I ST IR R I T & AL A ek, AR S
AHCN 7.00%~190.13%, HPRILFRGTENIL R
BHmoR, FEJFER R S-J18-25 MR R LK R
SEfEE, NI 7.63~104.85 f%, WM
RILFRMREA F 5 W5 B FIEHE 7,
M EEAERRKAS R 2. M2 T, =W
AR R . PR R T ENER R
BN, X5k E S 7T BARL, £ IR
SR B MR AL M X AR e, EBLAE AU A AL L
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HI AR I, R ARSI A ) 7 SR 25 1)
BIVPHIRIE . AHOCTE TR, RSLPIR S Hemm
B FRRAFEN R E A M, AR5 e 2 4%
BEIEMR, HRETRESEFENML, hitnlk
o 0 SRR R R AT 0 S W B R AR % B TR 5 =
YR o 3X 55 FETE ARG RIEE 1< [7) S AR o ASE AR
Bl 2 5 L SR S A . TE B A SR M W A —
o SRFVT ALY A AR B R 8 7= 2E R R 1) 3=
B, R VTR, B RS AN
KA FARM S 2, 77 AR 1 DR B v T [ SR
G SR S A 950 CURES I, 1K 5 AT 5 A e A
ZHESEME BRI LAY & .

MERP B L BB MR, WETER.

RAKHRELREN K, HRR, TZRERE
N—IK, AIBRP—K, R5F 2 ECRHET

gER—g, MEKARK A, MEE. o
T R0 K A 15 T2 2 U i A b A R A 1) 3 IR
W T A B AR R . B AN R,
[ SRR R T RIEAFFE M LRHER, Frb
FiAE L BIAR /N o AHIF 5038 3 2 b i T B AT kg AR
IR IX 5 T AT Re 2 RO R sS4 5 R st iy
TE SRR DA TR B A 2 UM e, X
A 15— BT AR SE

P BT GHUR A2 VE e A% B AP Rl 0 R Mo 5%
PRI AR FH 2t — P G R AR 024,
AWFEH S-J18-25 Fift it S A L AR A [ ASE R o it B 05
LA DR ZE R PR ARS  LE AT A = 2.02 £, 1T
A9 U AR A A AR, LA A VB 5 2 1.4~9.5 £
S-J18-25 3R LA R & BN = T HAR B, ik
521.13 mg/kg, A& FIER 6.33 fi5, J& Z-J18-01 11
104.85 fir, A HF AR B i 46 5 3 ) LA 25 I ARAE B AR
R F I R Y, A, By KA
P B LA R oy, R R B 2 B
TP 7 122281, S-018-25 R IR Ak AR S T RN
HERBOL B S A B AR B R E R R E
FlATRL,  WOAIZ RN PR 2 Wy S A DG A
FDRRIE . BRER G LB S5 B 5 R A AR 47 1
I HEM .
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