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Abstract : There are 15 towns and two streets in Yangchun city of Guangdong province which is the genuine producing area of
Amomum villosum. In order to select high-yield and high-quality germplasm of A. villosum ,28 A. villosum germplasms were
collected from different producing areas in Yangchun City. The contents of volatile oil, bornyl acetate and chemical compo-
nents of A. villosum fruit in each producing area were detected, and the germplasm resources were evaluated combining with
the yield of A. villosum. The results showed that there were significant differences in yield per mu,the contents of volatile oil
and bornyl acetate. A comparison of the yields of 28 A. villosum germplasm , the yields of the germplasms of XAC,XBW ,XBC,
XBI, XAB,XBH,XBA ,XBR,XBK,XAM,XBG,XAF,XBX,XBO and XAP were greater than 40 kg per 666. 67 m” ,which are
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much higher than the average yield of A. villosum in Yangchun City,so the germplasms are defined as high-yield germplasm.
The essential oil and bornyl acetate contents of the germplasms of XBR, XBC, XAP, XAN, XBF, XBM, XBD, XBH, XAL,
XAU,XBE,XBV and XBG exceeded 3.50% and 2.20% respectively, which are much higher than the limit values of Phar-
macopoeia of the People's Republic of China (2020 Edition). All of 28 germplasms of A. villosum were clustered into 4 catego-

ries by analyzing the chemical components in the volatile oil of A. villosum fruits. Conclusion :there are differences in the qual-

ity of A. villosum from different places of Yangchun City. The germplasms of XBC,XBH,XBR,XBG and XAP can be the can-

didates of high-yielding and high-quality of A. villosum basing on their high yield exceeding 40 kg per 666. 67 m” ,the high es-

sential oil content exceeding 3.50% and the high bornyl acetate content exceeding 2.20% .
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Table 1  A. villosum sample source information

FEfh 2

Sample number

RARM T

Collection location

SRARMT ]

Acquisition time

Sample number

EETE TR RAEH A

Collection location

KA ]

Acquisition time

XAB FHARTIT B SR AT (O A M) 2018.08. 16
XAC PR Th RS e A (R B ) 2018.08. 16
XAE FA A K BUIR R (25 ) 2018.08. 17
XAF FRAR TG K BUIRER R (/NE5%) 2018.08. 17
XBA PR T A KU E R (THESS) 2018.08.18

XBC PRI & /KR AOR (L) 2018.08.19
XBD FR T AT XU A (R BE) 2018.08. 14
XBE PR T BSOS A 2018.08. 14
XBF FRA T 7K T HOBURAS T 2018.08. 14
XAK BH 2 17 5 S L0 e 42 AE BT 2018.08. 16

XBG FHAR T 5 A IR (046 7T ) 2018.08.17
XBH PR T B R BIREOR (R & 225 ) 2018.08.18
XBI PR B K BRI AR (R0l ) 2018.08.18
XBK FHAR T 5 K BOIRBARS (R 1) 2018.08.17

XAL PR T IS AN TYUZE R 2018.08. 13
XAM FF 75 17 2 VS LA A e A TS b bk 2018.08. 13

XAN FRA T B B AR AN T 2018.08. 13
XAO PR A /K LR KRS il 37 2018.08.15
XAP FRAR T G KB KR CERR) 2018.08.15
XBM PR T & /KRR KA B E ST 2018.08.15
XBO B 57 T 45 1 S A4 A 1L 34 2018.08. 13
XAU PR T = P LT R 2018.08. 19
XBR [ESIIPACE = S T) 2018.08. 19
XBU B 7 T 3 Y S AR AR (L) 2018.08.13
XAV PHAR T 7 V5 S A3 A (RHS) 2018.08. 13
XBV PR K TS R (1) 2018.08. 14
XBW FRA T K TR IR () 2018.08. 14
XBX PR AR T TR s FR (BEYE) 2018.08. 14
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Table 2 Comparison of the numbers of fruit setting among different germplasms of A. villosum(; ts,n=3)

LT PR

Fruit ordinal number per unit area

il B 2

Germplasm number

AR AR

The number of fruit sets

By T AR SRR
Number of fruit sets per unit area . . .
in a single fruit sequence

(piece /m*) (piece /m?*) (piece)
XAB 34.00 +5.00° 174.33 £14.19" 5.22+1.07°
XAC 35.00 +14. 42° 172.67 £54.50" 5.05+0.57°
XAE 19.67 £3.51¢ 43.00 +11.14# 2.18 £0.41°
XAF 32.67 6.51°¢ 95.67 £28.18 2.91 +0.59>
XBA 34.00 £7.21° 121.00 +9.64% 3.66 +0.76"
XBC 60.67 +1.15" 181.67 +20.55° 2.99 +0.32"
XBD 12.33 +8.50 24.00 +12.50" 1.80 +0.45¢
XBE 5.67 £1.15° 10.33 +4.93" 1.76 +0. 46"
XBF 6.33 £0.58° 14.33 £2.31" 2.25+0.15°
XAK 22.00 +7.00" 49.00 +20. 42¢ 2.18 £0.23°
XBG 36.67 £10.01° 105.67 £19. 86° 2.94 +0.48"
XBH 48.33 14,22 138.67 +62.32¢ 2.84 +£0.81"
XBI 55.67 £9.50" 150.00 = 15.59¢ 2.78 £0.72°
XBK 36.00 +7.81° 112.00 £58.10° 2.99 +1.09"
XAL 21.67 +2.08¢ 48.00 +10. 54# 2.20 +0.28¢
XAM 26.67 +10.69° 97.33 £59.37 3.38 +1.04"
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2:5% 2 ( Continued Tab. 2)

TR R
P— BN T BUR T AL
Germplasm number ( piece /m?)

Fruit ordinal number per unit area

AR

EEDAEALE S T ;
. . The number of fruit sets

Number of fruit sets per unit area . . .
. 2 in a single fruit sequence
(piece /m”)

(piece)
XAN 7.00 £0.00 20.67 +2.08" 2.95+0.30™
XAO 30.00 +11.36° 75.67 £23.12! 2.61 £0.79°
XAP 33.33 +4.73¢ 85.67 +16. 80" 2.57 +0.38°
XBM 7.33 £3.06° 16.67 £6.11" 2.3220.16°
XBO 17.33 £5.86" 85.33 £23.97° 4.99 £0.47°
XAU 20.00 +2. 00" 57.00 +7.00f* 2.86 £0.31"
XBR 51.67 +2.52" 119. 67 £20. 60° 2.32 0.38°
XBU 15.67 £0.58¢ 71.00 = 18. 68" 4.51 £1.07*
XAV 19.67 +1.53¢ 69.00 £9. 54 3.55+0.78"
XBV 30.67 +6.11¢ 80.67 +6.51" 2.72 £0.66°
XBW 76.67 £4.16° 190.33 +28.18° 2.48 +0.31°
XBX 30.00 +4.36° 86.33 +13.58' 2.88 £0.08"

L [ — 3 PSR F BE R AE 0. 05 K 22 3, T,

Note ; Different letters in the same column indicate a significant difference at the level of 0. 05 ,the same below.

2.2 BEWMEHTE

F AR A B R T A R R S S
PR E AR (MR 3) o SRR, &0 B
AR EZE AR, 4. 62 kg £ 102. 45 kg 45,
FH2E 22.2 f%5, Hrp AP XAC (9476 1™ 1 i
iKE 102.45 kg; F it XBE A4 /= AR AL, A
4.62 kgo 15 AFRBIIT A EDS EE L 40 kg, 157
5 K A XAC, XBW , XBC, XBI, XAB, XBH
XBA . XBR, XBK, XAM, XBO, XBG, XAF, XBX 7

®3 AEMREWDMERFE

XAP,

B 5 A SR A MR AR G R AR, [/l —
Pl BTEA [F] R BE 2 RO B J R, A
FHZESE o ORI, FEFRIE A PF MR A BB A4 155
GUT, Qb BT XAL XAM 1 XAN, 7= & A 22 6 15 LA
ISR AN [R] 4 b B Y o AN AR AR, £
FEX ARS8 i R 7. 07 kg YRR, 4
BRI 40 kg (19 1S ARl %O R R

BB (v +5,n=3)

Table 3 Comparison of equivalent yields per 666.67 m* among different germplasms of A. villosum(; +s,n=3)

o FRL TR SR AL IR TE ilaiy
RS . i . ) 7 i .
G las b Number of hanging fruits per unit area Single fruit dry weight Mu yield
crmplasm nurber ( piece/666.67 m*) (2) (ke/666.67 m*)
XAB 116 222.80 +9 459.51" 0.66 +0.01°¢ 76.71 £5.1%
XAC 115 111.69 +36 334.02" 0.89 +0.01* 102.45 £26.4°
XAE 28 666.81 +7 423.72# 0.49 +0.01¢ 14.05 +2.974
XAF 63 778.10 £18 789.37 0.76 +0.01" 48.47 +11.66"
XBA 80 667.07 £6 429.13% 0.88 +0.01* 70.99 +4.62%
XBC 121 111.72 +13 700. 57" 0.79 +0.02" 95.68 +8.84"
XBD 16 000.08 + 14 437.68" 0.51 +0.01¢ 8.16 +6.01%
XBE 6 888.92 +3 288.61" 0.67 £0.01°¢ 4.62+1.8
XBF 9555.60 +1 539.61" 0.66 +0.01° 6.31 £0.83f
XAK 32 666.83 £13 613.79¢ 0.76 +0.01° 24.83 +8.45%
XBG 70 444.80 +13 238.62° 0.69 £0.01°¢ 48.61 +7.46%
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213% 3 ( Continued Tab. 3)

ARG PLMBHERE HRTE Ll
Germplasm number Number of lllanglng fruits p;:r unit area Single fruit dry weight Mu yield .
(piece/666.67 m”) (g) (kg/666.67 m~)
XBH 92 444.91 =41 549. 829 0.80 +0.02" 73.96 +£27.14*
XBI 100 000. 50 +10 392. 36° 0.86 +0.02% 86 +7.3%
XBK 74 667.04 38 735.76° 0.93 +0.02° 69.44 £29.41*
XAL 32 000. 16 +7 023. 80¢ 0.55 +0.00¢ 17.6 +3. 154
XAM 64 889.21 +39 577.60° 0.78 +0.01" 50.61 +25.21"™
XAN 13 777.85 1 387.78" 0.57 £0.011 7.85£0.65%
XAO 50 444.7 £15 410.51" 0.73 £0.01" 36.82 £9. 19
XAP 57 111.4 11 201.91° 0.74 +0.01" 42.26 £6.77
XBM 11 111.17 £4073. 42" 0.65+0.01° 7.22 £2.16%
XBO 56 889.17 15 976.91" 0.77 £0.01" 43.8 +10. 04
XAU 38 000. 19 +4 666.69% 0.52 +0.01¢ 19.76 +1.98%
XBR 79 778.18 +13 732.97°¢ 0.88 +0.04® 70.2 +9.87%
XBU 47 333.57 =12 454. 42" 0.76 +0.01" 35.97 £7.73
XAV 46 000.23 £6 359.63% 0.62 +0.01° 28.52 +3.224
XBV 53 778.05 =4 337.63" 0.70 £0.01"™ 37.64 +2.48
XBW 126 889.52 +18 789.37¢ 0.77 0. 00" 97.7 +11.81°
XBX 57 555.84 +99 051. 34 0.77 +0.01" 44.32 £5.69

2.3 ZFFERMFEMERK

TEAN 43 B 45 Fh BT A0 7= S iR, BT D) B e i 2
SRR, SR TR RIR G A R (WK 4) o 45
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AR T 280 g 1y T 4% i R0 F A XBR ., XBK |
XBH XBI #l XBC, &FhEST-HIE49.13 ~92.82 ¢
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iKF]92.82 g, EFH XAE (1 1.89 f5. HRTEK
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ARTELE 28 MFpErh 52 M5 3 4, HE, B
ey A SR E RS 12 N5 20 45, X U W R T

XAC il XBA BF9 5 L Fde ok

Gy BTSSR i A5 e R A S &R AT
o A SR A AR R R BN
(lnFp 5T XBI XBA XBR XBK) , B4 T FR R S0 45
FAR R R 1 R ZE R (U XBW XAB) | Tfif SR
SRR TR L e AR T A BT T E A
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T4 BWERFEMRIEE (v £5,n=3)
Table 4  Comparison of yield traits among germplasms of A. villosum(x +s,n=3)
[ ) A Py o )
- cppg  rREmsE aememrs ORI merees pereTa
Fh R RS Hundre:i fruits Hundred fruits Individual seed  Individual seed Number of seeds Seeds are fresh in Thousand
Germplasm fresh o ht‘ dry - bt ) clumps masses dry . 1 o ! weight of seeds
number resh weig Ty welgh are fresh weight weight 1 a single seec 1 000 seeds dry weight
(8) () . & cluster ry weig
1as
£ # (8) (8) ( rain) (8) (8)
XAB 192.87 +3.50"  66.07 +0.98°¢ 1.09 +0.03" 0.57 £0.00"  49.78 +1.15*  18.94 +0.18¢ 10.57 £0.23"
XAC 247.67 +4.67"  89.27 £1.28° 1.34 +0.04¢ 0.81 £0.05%  44.45 £4.62"  25.90 +0.94° 15.46 +0.25¢
XAE 217.87 £3.515  49.13 £0.71Y  1.04 £0.08¢ 0.43 £0.01¢  25.22+0.50%  35.53 £0.25" 16.10 £0.11°¢
XAF 264.30 £1.25°  75.59 £0.97°  1.25+0.04° 0.68 £0.01°  43.42+0.92"  26.51 £0.65°¢ 13.63 0. 16"
XBA 213.00 £0.705 88.31 £1.41* 1.54 £0.03" 0.79 £0.04®  46.18 +0.25*>  29.98 +0.37° 15.87 £0.16¢
XBC 283.93 £1.40% 78.78 =1.79" 1.40 £0.07¢ 0.70 £0.02>  39.22 +1.43%  31.29 £0.74"  14.77 +0.24°
XBD 174.20 +14.35 51.08 +0.86"  1.03 £0.03¢ 0.45+0.04°  30.03 +1.41° 29.34+1.25° 14.97 +0.06%™
XBE 240.27 £0.85"  66.99 +1.32° 1.13 £0. 10 0.60 £0.02¢  33.55£2.40° 29.62+1.67¢ 15.01 =0.08¢
XBF 232.60 £0.70"  65.91 £0.67° 1.14 +0. 12" 0.61 +0.02°¢ 32.32 £3.37°  30.95=+1.14"  15.20+0.16¢
XAK 231.17 £2.74"  75.63 +1.19>  1.18 £0.09°  0.67 £0.01°  29.17 +0.80*"  35.73 £0.24>  17.37 £0.18"
XBG 261.73 £2.36° 68.69 £1.15¢  1.22 +0.05° 0.62£0.00°  38.83 +0.66™  28.25 +0.59°¢ 13.83 +0. 08"
XBH 306.17 £10.97¢ 79.67 £1.71>  1.35 +0.05¢ 0.66 +£0.01°  38.03 +2.04> 31.31 +0.60™  15.36 +0.16¢
XBI 288.30 £2.65%  85.85 +2.31° 1.42 +£0.06° 0.82+0.03*  40.12+0.91> 31.35+0.57>  17.41 £0.50"
XBK 323.30 £2.52"  92.82+2.28*  1.60 +0.03" 0.86 £0.02*  45.75+3.16® 31.03 +0.40™  16.30 £0.07°
XAL 186.17 £4.09" 54,58 £0.37¢ 1.00 £0.01# 0.44 £0.03°  29.37 +1.82°Y  29.15 £0.24°¢ 13.10 +0. 18"
XAM 230.70 £5.117  78.47 +0.82>  1.53 +0.04" 0.67 £0.03¢  55.22 +1.25*  25.53 £0.56° 11.87 0. 10#
XAN 194.90 £5.67"  57.00 £0.61¢ 1.03 £0.04¢ 0.45+0.02°  29.25+1.87°Y  30.96 +1.12"  13.99 +0.13¢
XAO 278.40 £5.19¢  72.77 £1.15>  1.42+0.01° 0.64 £0.01¢  35.13 +1.34>  35.64 £0.37" 16.23 +0.06°
XAP 262.57 £2.80° 73.96 +1.23>  1.19+0.08  0.65+0.00°  35.33+2.34"™ 30.18 £1.42"  15.47 +0.04¢
XBM 229.70 £5.67"  65.13 £0.82°  1.17£0.05°  0.53+£0.02¢  38.87 +1.13>  27.21 £0.62¢ 13.39 +0.07"
XBO 262.37 £14.50° 76.54 +0.88"  1.59 +0.04° 0.63£0.04°  54.13 £1.02*  27.05 £0.60° 11.99 +0.07¢
XAU 263.70 £4.37° 51.89 +1.48%  1.28+0.05° 0.39 £0.03"  24.87 £1.41%  45.67 +1.34° 18.39 +0.20°
XBR 363.63 £8.56* 87.71 £4.03*  1.55£0.14" 0.80 +0.02*  37.73 £2.86™  35.45 +0.64" 16.46 £0.25°
XBU 221.40 £2.79% 76.39 £1.27°  1.51 £0.01° 0.66 +£0.01°  49.80 £0.34*  28.93 +1.73°¢ 11.53 +£0.09®
XAV 211.37 £7.26%  62.37 =1.15¢ 1.22 £0.03¢ 0.52+0.01¢  34.55+1.19 30.37 £0.50*  15.17 +0.25¢
XBV 215.80 £7.005 70.22 £1.21>  1.22+0.03°¢ 0.62+0.02°  32.88+2.20° 31.53£0.58"™  14.46 £0.33°
XBW 210.33 £4.915  77.14£0.31>  1.31£0.07¢ 0.70 £0.02"  40.55£1.13"  29.39+1.97¢ 14.00 +0.04°
XBX 197.23 £2.82"  76.67 £1.22"  1.18 £0.05¢  0.67 £0.02°  35.18 £1.17" 31.13 20.26™  16.13 £0.41°¢
2.5 BEMRZIBERESE I 7 e 2K
2.5.1 Z%iERAMBRKE 2.5.2 %/‘éy}iiﬁz-’v)
AL 5V WS X R 0 2 TR e i T 3 5 AE R (ILE 2) FHAAREN L BRI, A

1.5 DAL R T7E 0.95 ~ 1.05 {8, 493 12

XA BAT T
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Fig. 1 Comparison of volatile oil contents in seed clusters among different germplasms of A. villosum (n=3)
B PR R TR R RAE 0. 05 /K E22 5 83, FIA. Note:The different letters in the figure indicate a significant difference at the level of 0. 05,
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Fig. 2 Specificity test chromatogram

A R B IR AT C R W o Note : A : Blank solution, B ; Reference solution, C ; Test solution.

2.5.3 AHARER

DA AR (A) FE YVl L T e G I vk B2 (©)
YERRE S, AR R Ty A = 1 089. 2C -
6.4557,r = 0.999 1, Z5RFEWHLFRIEMBRFE O ~
1.35 pg/mL Z ] 5T AL X R RAT
2.5.4 WMEERE

b it VR U i SRR 6 UK, T sk 1 DA T RRRR 3
{43504 779. 31 .805. 74 . 786. 9 803. 14 805. 21 F0I
814.97 318 RSD {H } 1. 67% , 45 5 32 0 ik 6 ks 8%

JE R
2.5.5 REMERE
P MEIOESS T 0.2.4.6.8.12 .24 h iE#E,

10 sk 1 W T R AR g E 43 1) i 780.46 . 773.65
806. 26 ,798. 44 . 798.91 ,805. 21 .815. 46, 1% RSD
B 1. 77% , 25 R R W50 iR e 7k R AT
2.5.6 EHEMRXE

6 {3 P T A W, E R S AR B 04 1 BRI T 0 2 TR
e kB A E o o 1.99% . 1.97%  2.05%
2.05% 2.02% ,2.01% , 315 RSD {H 4 1.59% , 4%
REVLE M EZ R
2.5.7 DK R

6 1 £t 3V WA AR E] i R G A
100. 72% ., 92.12% . 101. 41% . 93. 64% . 94.85% .
93. 60% , - ¥4 [ it 2y 96. 06% , 118 RSD {H K
4.14% ,
2.5.8 AFIRLBRAEL S

ANT] Hi DX P B A v 2T e BT £7%) 5 0 0 24

ROUWE3) o S5 Bow, I RS R 2 e I g
R T (2 ) BUE 9 0. 90% (R (H 4% il
1 2R IR G TR S AP AEAR K B 2250 . & AR
SR XAE, by 1. 68% . Rl XAE (1) 2, & J¢ i g
Fr e ARG, E (2 8 ) BLE I bR U =7 86. 7% o TR
e Ji 16 e =5 () FP T2 XBR, R 2. 81% , J2& e IR Fh T
XAE (9 1. 67 £, LR Je isilis & it 2. 20% iy Fh
JEA 19 A4, b BEEAELY 67.86% R LRI
i P Ao o 4 v I3 #5714 XBR \XBC \XBE | XAL
XBO ,XBD XBU XAN ,XAP XAU XBF XAO XBV,
XBW . XAM XBG .XBI XBM XBH,
2.6 EBWMRELZBLERS

T T 9 A2 o 2 R (WL S) .
SEULRI AP RN A I T B Ak By R
KGRI, &R LA 2 s
A5 B, 5300k TR e G e e AR i AT A A Ly -
WA 5 e 4 b s 3 76 45 i 44 il vh 5 B AR
JEEZ , HERF R XBM A1, 2R e ki e 0 2 AR
F50% . HSRA 18 Bk p s BEAEAS Kl 3R 4
it AR — AR BT E A 18 Ak ali sy, Fhr- A
FER S A I 2 A B 2l s XBC, A 15 Filr;
/DI REFI T XAC, HA 5 F, B-HiE M. 0-iF
W - AR AE TR R b B-HE A I (U AE
XAB 1l XAU 1 &45 ;8-1% F Ml H £E XBF HI XBW
R a- T & M AFTEFR BT XAE  XBC, XBM , XBR
i,
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Fig. 3  Comparison of bornyl acetate contents in seed clusters among different germplasms of A. villosum (n=3)
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Table 5 Comparison of the chemical constituents in the volatile oil of seed clusters from different germplasms of A. villosum

FER N2 RSP ARN B
Relative content of volatile chemical components( % )
J > 5 5 4] .
Cromoer VW A e PO gy U 0TI r% THE W TR ot fkfﬁ PET "ﬁ"‘
3-Radiene Camphene 'ﬁ- B~ Limonene Camphor brsin Bomneol [ Copaxen B- o O iene D Apiee- ¥ Elam—
Pinene  Myrcene acelate Elemiene Syringene Limonene Syringene Jene Elemiene Jlangene

XAB - - - - 0.96 18.04 0.83 13.76 57.7 - 0.8 - - - - - 7.86 -
XAC - - - - 2,29 19.83 - 10.58 62.56 - - - - - - - 473 -
XAE -  1.24 - 0.59 2.73 11.86 0.82 19.77 55.16 2.49 - - - 0.59 0.73 - 3.31 0.72
XAF - 1.75 1.06 - 3.66 15.81 0.86 19.07 52.30 1.54 - - 040 - 080 - 231 0. 45
XBA - 0.69 0.43 - 2.08 14.59 1.00 22.93 51.78 1.82 - 0.31 0.38 - 0.83 - 2.55 0. 60
XBC 0.59 1.61 - 0.78 4.66 14.05 0.79 16.99 54.4 1.78 - 0.36 0.43 0.37 0.43 - 230 0.47
XBD - .69 - 1.01 3.83 13.58 - 13.70 61.23 1.93 - 037 042 - 072 - 1.06 0.48
XBE 0.45 2.63 1.58 - 506 18.01 - 8.98 58.99 2.09 - - - - 072 - 0.9% 0.54
XBF -  1.96 - 1.31 4.35 15.00 - 19.86 53.39 0.74 - - - - 097 0.51 1.90 -
XAK 2.15 4.8 1.94 - 7.11 14.89 1.10 10.37 52.70 0.96 - - - - 049 - 302 0. 40
XBG - 099 - 0.63 2.84 16.00 0.85 19.36 53.44 1.67 - - - - 09 - 287 0.45
XBH 0.61 2.01 - 1.02 5.00 19.09 1.10 15.79 50.46 1.08 - - - - - - 3.83 -
XBI - 0.51 - - 1.67 12.57 0.91 26.43 51.72 1.61 - - 0.41 - 094 - 268 0.54
XBK - 0.94 0.63 - 2,75 16.10 0.95 21.79 50.46 1.70 - - - - 0.8 - 302 0.63
XAL 0.50 2.05 1.12 - 4.62 11.69 1.09 20.88 51.72 1.80 - - - - - - 3.27 0.56
XAM 0.82 2.32 - 1.15 503 7.47 0.65 27.73 50.64 0.80 - - - - - - 5.86 -
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2:5% 5( Continued Tab. 5)

HERAEL A &
Relative content of volatile chemical components( % )
R . - R
Germplasm " - i - . . 200 - R £ e
I TR B il THE W THE S f’ﬁ Ry
3-Radiene Camphene - B~ Limonene Camphor ,g Borneol g B- B o . v- ”
) brain brain  Copaxen X . . Geraniene D Apige- . Elam-
Pinene  Myrcene Elemiene Syringene Limonene Syringene Elemiene
: acetate : nene ylangene
XAN 0.41 1.73 - 1.14 4.59 11.90 1.08 19.87 52.43 1.18 - - - - - - 427 0.46
XAO 2.09 4.99 - 2,07 7.37 13.72 0.68 12.51 51.58 1.78 - - - - - - 2.55 0. 65
XAP 0.90 2.47 1.15 - 5.45 17.48 0.74 12.44 53.41 1.88 - - - - 0.42 - 3.06 0.61
XBM 0.81 2.38 - 1.19 5.16 18.32 0.71 16.54 48.82 1.37 - - - 0.42 0.62 - 3.206 0.39
XBO - 0.59 - - 2,59 6.12 0.51 29.23 53.00 0.65 - - - - - - 7.30 -
XAU 0.85 2.28 - 1.23 6.08 20.81 - 7.18 56.41 1.30 0.52 - - - 0.47 - 2.86 -
XBR 0.96 5.20 - 2.58 6.69 19.70 -  6.09 53.41 1.69 - 0.68 - 0.40 - - 1.94 0. 64
XBU 1.61 4.15 - 1.56 6.24 6.00 0.44 22.59 50.97 0.78 - - - - - - 567 -
XAV - 1.72 - 0.8 3.75 9.07 0.91 22.82 54.78 1.88 - - - - - - 3.64 0.55
XBV - 1.75 1.12 - 4.33 17.98 - 9.61 59.38 0.99 - 0.36 0.32 0.49 - 3.29 0.37
XBW - 1.18 - 0.80 3.72 20.12 0.67 13.54 55.30 0.70 - - - - 1.13 0.61 2.22 -
XBX - 1.22 - 0.72 3.08 12.39 - 15.21 62.18 0.69 - - - - 1.10 - 3.41 -
" = FRIBAE RS AR
Note:"-" indicates that the chemical composition is not detected.
FIHI SPSS 20 A RGERE TN &M —2K, POk A B B W e A W B AR

R ML A B I E S R AT RIS, SR (LI 4 XAO XBR \XAU XAK ROy —2&, BT %1k A H
I 6) o TEAXSHEEIZY N 18 IF, nlKE 28 (3 Fh sy AR BRIFAAR BUE R RS A = B at
VIR . Horp XAM \XBU XBO 35—, T80 A FRIRBIRE A GBS0 HAx 19 FhFp iR 5 —
R H BT BV AR ph AR O A X XAB  XAC RO 28, BNk A FRE K T BSUR A A K BUARHCR |
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Fig. 4  Cluster map by the chemical constituents in the volatile oil of seed clusters from different germplasms of A. villosum
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RIS AARI, [5) 28 (b 5 n] BESK A 7] — P
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HPLE, FARINEA WA 22 5 0 X Ul W 4% Al o 69
B 2E R S EEE ML B 2R I EE R
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Table 6  Cluster results by the chemical constituents in the volatile oil of seed clusters from different germplasms

KR
Taxa

PR B 20 5

A. villosum germplasm number

%51 K2k Category 1
%5 2 K& Category 2
%5 3 K2 Category 3

2 4 K2 Category 4

XAB XAC

XAO XBR XAU ,XAK

XAP XBV XBE XBD XBX XBF XBW XAE XAV XBA XBK XBI ,XBG XAF XBH XAN XBC ,XBM XAL

XAM ,XBU , XBO

2.7 EMEBEFESRESESH

28 il M= IX BHAE R AP B rh , A 53. 57 % ryFp
BT & B R 40 kg A 46. 43 % (1 F BT 14
K& EART 3.50% (ml/g) H LR e iifie & £ K
F2.20% . [RIBIAFE =B SRR, B ™= 5K

T 40 kg [R]B 4% % il % 5 K T 3. 50% Fil & R e v
BR & KT 2. 20% B RS A S #h (WK 7)), 53510
XBC . XBH . XBR ,XBG  XAP, 3% 5 4~ F Jii 7] ¥~ 75
PO BB

x7 BEERBEWFRICE
Table 7 Summary for high-yield and high-quality germplasms of A. villosum

Fh B 5 e [V
Germplasm number Average fruit yield per acre(kg)
XBC 95.42
XBH 73.68
XBR 70. 32
XBG 48.40
XAP 42.33

PRI PRI e & i
Volatile oil content( % ) Dipteryl acetate content( % )
3.94 2.74
3.59 2.23
4.01 2.81
3.50 2.32
3.81 2.51

3 iFit 54

BB 7EE A 1 300 Z24E R A T s, 48
i B TFAERAR R A E T X BT S E R R
REPES S &SR T P 3% & il AL 2 o b 2 Ry
WIMERZES(WRS), LU A7 A8 A0 22
S LRV RRA S UL T IR AR S
R LR TAR S, A2E o Fh 2SR & Y
25t LUK RIN 22 5, BAR 5 A KRBT A 4%
P2 PR OC , SR M7, Fl Bt XAL  XAM 1 XAN iy 4= K
ISR S AR, EATHCR A BHAE TR TS
A I A B0 A DX I, S A B A [ L 1E
Rl XAM 7558 2 1 XAL {1, 4 4 194k 22 B4 1
PRI & AN /] T XAL T XAN, 7% 5L R 0 5 1%
SN R R AKCEA XD BT
FA S, FE Rk T 225, MLUE L
(3R A IR 5T XAO XAP F1 XBM 45,

[ BB £ T RS o lE s, =
P8 B TR, S5 31 72 7 RT, 2020 4F 4 A7
Ik 165 JTHE 7 AR A BH AR T R BH A ) M
PR B A B R AR AT, (H 2020 AR [
i A 300 0 1% 77 200 H BH A0 R % R B
B, ARFERE N R B AR AR R 2,
[l — e bt 2 A AR [ R s — R 7R
RAREE, Bk 70% 0 =R ARG LR AA
1. 17% " MM T 520y 3 v 72, N 42k
RCRARME EL S5 3h i EAR K, N T 82 Mt A2 v R 45 b
TET AR R 25 S v S T ™ o, TR T 484 7 R
GEME Mo X B D R ALY 2 S S AT 47 1A% 2
B 8w e R 00 B Sh

UMD SR P R, 24 iR 5 S8 — AR
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1234

KIRF=YIBE R 5T K

Vol. 35

20 2 80 AFAR A, A LE R X 38 A T 7 A Ak E
85 kg, Uiy A, T M X A AR AR . AR
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FE TR RN 2T T B T 12 1) B (IR PR 2, B A B
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