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Abstract; In present study, 48 wild individuals of citral chemotype of Cinnamomum camphora ( Linn.)
Presl, C. parthenoxylon (Jack) Meisn., C. tenuipilum Kosterm., and C. bodinieri Lévl. from Guangxi,
Jiangxi, Guangdong, Yunnan, Hubei, and Sichuan were investigated. Citral relative content in essential
oil from leaves of sampling plants was detected by using gas chromatography-mass spectrometry
technology. On this basis, leaf essential oil yield and citral relative content of test sampling plants were
compared and superior individuals were screened. The results show that the averages of leaf essential oil
yield and citral relative content are 1.35% and 47.62% , respectively, their coefficients of variation are
58.78% and 30.38%, respectively. The results of variance analysis show that there is a significant
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(P<0.05) difference in leaf essential oil yield among sampling plants. For species comparison, the
average of leaf essential oil yield from high to low is C. camphora, C. parthenoxylon, C. bodinieri, C.
tenuiptlum , while the average of citral relative content from high to low is C. tenuipilum, C.
parthenoxylon, C. bodinieri, C. camphora. For region comparison, the average of leaf essential oil yield
from high to low is Guangdong, Guangxi, Jiangxi, Sichuan, Hubei, Yunnan, whereas the average of
citral relative content from high to low is Guangdong, Yunnan, Jiangxi, Hubei, Guangxi, Sichuan. In
this study, the preliminary criteria of superior individual screening are leaf essential oil yield higher than
1.35% and citral relative content higher than 47.62%. Accordingly, 14 individuals are picked out into
secondary qualification. As the result of selection index greater than 121.01, 8 superiors individuals
belonging to 2 individuals of C. camphora and 6 individuals of C. parthenoxylon are screened, which
include 1 first grade superior individual, 1 third grade superior individual, and 6 fourth grade superior
individuals. The first grade superior individual ( C. parthenoxylon collected from Zijin of Guangdong)
shows 3.64% leaf essential oil yield as well as 51.12% citral relative content. The result shows that leaf
essential oil yield and citral relative content present difference among species, individuals, and localities.

30 %

One-third proportion of C. camphora and C. parthenoxylon are superior individuals.

Key words: Sect. Camphora (Trew) Meissn. ; essential oil yield; citral; superior individuals
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Table 1 Information of localities and sampling plants of test citral chemotype Sect. Camphora ( Trew) Meissn. species

FREHLAE Locality information FERRAS B Sampling plant information

w0 RS Ay - 7 N Wt/ em S /m
oD #E4/m Annual Boki/mm Y + g it /a ¥RE/m  Diameter at Crown

Altitude mean Annual mean  Terrain Soil type Age  Height breast .

temperature precipitation height width
NM-1 214 18.1 1565.9 113523 ,1ﬁ 13 South slope, middle slope HHE Yellow soil 8 8.5 10.05 12.5
NM-2 178 20.2 1558.1 Y, P A South slope, middle slope B Yellow soil 5 6.0 8.46 4.1
NM-3 165 20.2 1558.1 FEYE, Y HES South slope, middle slope HHE Yellow soil 15 15.5 25.95 10.5
NM-4 23 17.0 1 600.0 SE-Hi Flat land £T 4 Red soil 20 17.5 30.55 14.8
NM-5 93 17.7 1 856.0 S Flat land 213 Red soil 30 22.0 35.64 20.9
NM-6 107 19.2 1152.2 SF-H Flat land 213 Red soil 10 14.5 16.48 15.5
NM-7 528 19.2 1152.2 SE4, Flat land LT3 Yellow-red soil 40 17.0 36.79 17.9
NM-8 554 19.2 1152.2 AL, 3 PR Northwest slope, middle slope HLTHE Yellow-red soil 50 16.5 37.59 5.4
NM-9 550 19.2 1152.2 VAL, 3 FPEB Northwest slope, middle slope LTI Yellow-red soil 15 13.0 14.72 6.6
NM-10 564 19.2 1152.2 PEALI , 3 TP B Northwest slope, middle slope BT Yellow-red soil 10 13.5 8.85 4.7
NM-11 571 19.2 1152.2 113523 ,1&‘[:%5 South slope, lower slope BT Yellow-red soil 15 7.0 12.65 4.5
NM-12 554 19.2 1152.2 Y, P A South slope, middle slope LTI Yellow-red soil 30 15.0 50.05 10.4
NM-13 577 19.2 11522 Abdk , 3 H3# North slope, middle slope HELTHE Yellow-red soil 4 7.5 6.50 3.2
NM-14 567 19.2 1152.2 Jb3E, 3N North slope, lower slope LT HE Yellow-red soil 6 12.0 5.06 3.5
NM-15 552 19.2 1152.2 ZREYE, % Southeast slope, lower slope LT HE Yellow-red soil 40 15.5 30.68 12.1
NM-16 526 19.2 1152.2 ﬁr‘ﬂiﬂ(,iﬂl?%ﬁ Southeast slope, lower slope WL HE Yellow-red soil 25 15.0 20.75 6.5
NM-17 422 19.2 1152.2 VY, West slope, middle slope LI Yellow-red soil 15 15.0 25.63 4.7
NM-18 575 19.2 1152.2 PEIEHE , 3 Northwest slope, middle slope #5213 Yellow-red soil 20 9.5 18.03 5.5
NM-19 581 19.2 1152.2 VAL, 3 FPEB Northwest slope, middle slope LTI Yellow-red soil 10 5.5 15.48 3.6
NM-20 543 19.2 1152.2 PG, 3 3B Southwest slope, lower slope HLTIE Yellow-red soil 60 10.0 50.66 7.4
NM-21 379 20.5 1733.9 Emjﬁ,l&*gﬁ Southwest slope, middle slope 2135 Red soil 8 6.5 7.32 4.2
NM-22 390 20.5 1733.9 Vg3, 3 H B Southwest slope, middle slope  £I3E Red soil 4 5.5 5.41 4.3
NM-23 371 20.5 1733.9 T3 Flat land £13E Red soil 3 2.5 3.09 1.8
NM-24 304 20.5 1733.9 SFHb Flat land 213 Red soil 12 6.5 10.26 4.6
NM-25 615 18.9 1136.0 SE4 Flat land IRZLIE Lateritic red soil 6 5.0 4.38 2.3
NM-26 201 16.5 1366.2 R, B South slope, middle slope HHHE Yellow-brown soil 3 6.0 7.05 1.4
NM-27 223 16.5 1 366.2 Jb3E, R North slope, lower slope HHEHE Yellow-brown soil 20 15.5 20.53 9.4
NM-28 233 16.5 1 366.2 ﬁﬁﬂﬁi,iﬂﬂf"%ﬂ Southeast slope, middle slope WiHEE Yellow-brown soil 8 7.0 8.05 4.2
NM-29 484 16.5 1366.2 SE4 Flat land R Yellow-brown soil 5 2.5 4.03 1.5
NM-30 294 16.5 1366.2 Y%, 3T East slope, lower slope #HEHE Yellow-brown soil 15 15.0 25.17 6.3
NM-31 518 16.5 1 366.2 11353 ,1ﬁ 13 South slope, middle slope BRI Yellow-brown soil 100 17.0 90.54 22.0
NM-32 337 16.5 1.366.2 B3, 35 S South slope, middle slope #HEHE Yellow-brown soil 35 14.0 30.49 8.5
NM-33 265 16.5 1366.2 jtiﬂ(,iﬂ(ﬂ"%ﬁ North slope, middle slope R Yellow-brown soil 13 13.5 14.21 9.0
NM-34 370 16.5 1.366.2 PG , 3% 158 Northwest slope, upper slope #4558 Yellow-brown soil 15 12.0 10.82 7.9
NM-35 460 16.5 1 366.2 3% B PR East slope, middle slope Wi HEE Yellow-brown soil 40 18.0 30.47 12.8
NM-36 463 16.5 1 366.2 SEHD Flat land Wik Yellow-brown soil 30 15.0 25.83 15.4
NM-37 495 16.5 1 366.2 SEHb Flat land HRFEE Yellow-brown soil 60 17.5 30.66 19.5
NM-38 488 16.5 1 366.2 SE4l Flat land BRI Yellow-brown soil 5 8.5 10.54 4.5
NM-39 525 16.5 1 366.2 PEALIE , 3 T HB Northwest slope, lower slope HHEEE Yellow-brown soil 20 14.0 21.87 8.7
NM-40 507 16.5 1 366.2 PUALYE, % F Northwest slope, upper slope  #45EHE Yellow-brown soil 15 16.5 22.68 12.1
NM-41 529 16.5 1 366.2 R, 3 P Southeast slope, middle slope  #5#E3 Yellow-brown soil 50 16.5 47.93 14.5
NM-42 528 16.5 1.366.2 ZRY WP East slope, middle slope #HEHE Yellow-brown soil 20 13.0 15.16 10.5
NM-43 653 16.0 1 400.0 VUL, 3 EB Northwest slope, middle slope #4732 Yellow-brown soil 10 6.5 9.84 4.8
NM-44 592 16.0 1 400.0 R, % 38 Southeast slope, upper slope #HEHE Yellow-brown soil 6 7.0 7.32 7.3
NM-45 505 16.0 1 400.0 PGIL3E 35 R Northwest slope, lower slope  #F7#1 Yellow-brown soil 20 17.5 15.54 14.0
NM-46 584 16.1 800.0 VAL, B FpEB Northwest slope, middle slope W Yellow soil 4 5.5 3.77 4.5
NM-47 496 16.1 800.0 }Eﬁ@i}'ﬁ,iﬁ'"ﬁéﬁ Southeast slope, middle slope HHE Yellow soil 2 2.5 1.63 1.0
NM-48 533 16.1 800.0 1353 ,1ﬁj:%|3 South slope, upper slope HHE Yellow soil 20 14.0 16.58 11.5

DNM-1: RHT 4R Cinnamomum camphora (Linn.) Presl collected from Quanzhou of Guangxi; NM-2,NM-3. K H | PG4 L 1 &4 C.
camphora collected from Zhongshan of Guangxi; NM—4. FHVLTEE RN EHRE C. camphora collected from Nanchang of Jiangxi; NM-5 PPN
E TR C. camphora collected from Jinxi of Jiangxi; NM-6: K BTV R EFRE C. camphora collected from Longnan of Jiangxi; NM-7,NM-8,
NM-9,NM-10,NM-11,NM-12,NM~-13,NM-14 ,NM-15,NM-16,NM~-17,NM-18,NM—19, NM-20: % H VL.F /(¥ #E C. parthenoxylon
(Jack) Meisn. collected from Longnan of Jiangxi; NM-21,NM—-22 ,NM-23 ,NM-24. 3K H | R E & W C. parthenoxylon collected from Zijin of
Guangdong; NM-25: K H = B USRI AN AR C. tenuipilum Kosterm. collected from Xishuangbanna of Yunnan; NM-26, NM-27 ,NM-28 ,NM-
29,NM-30,NM-31,NM-32,NM-33, NM—-34, NM-35,NM-36, NM-37, NM~-38, NM-39, NM-40, NM-41,NM-42. % A #JLK BH oy C.
bodinieri Lévl. collected from Changyang of Hubei; NM-43 ,NM-44 ,NM-45. K AL Bt MRS C. bodinieri collected from Enshi of Hubei; NM-
46 ,NM-47 ,NM—-48. K H DI JTHIHERL C. bodinieri collected from Guangyuan of Sichuan.
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Comparison on leaf essential oil yield and citral relative content in essential oil of citral chemotype Sect. Camphora ( Trew )

Table 2
Meissn. species

1.3 FHIBAER ST

fifi 1 SPSS 22.0 A4 X6F i oG b 75 2 T A
AEX B AT B R 2R T 2240 B, i EXCEL 2017 %k
PR AE 5 RS AR

2 HERAH

2.1 HEEABAEYH B REERERDITE
BEHETSEMNE S

P A T R ZEAE I R TS SR SRS T v A
FEAR S i LR SR WL 2, R 2 ATLAE .
5 NM=-22 (RERRI RS TS R A 5, 183.64% ; 5
NM-45 AR R RS AR R 5 1K, 120.15% ; JF H., Hif
HRIGHEW 24.3 %, 40’5 NM—-42 AYFERRFT 46 AR
X i, 18 77.13% , G5 NM—-32 AR R AT A T
AT B e IR, A 13.65% 5 37 H, i & MG & 19 5.7
W, 225 T A R RERR B A it RS T A R AL
Wi 3 (P<0.01) 225 . PSRRI FoRS AT 3R 1 3
5 1.35% , 28 5 280N 58.78% ; i W A& B 1Y
PIE R 47.62% , 75 5 250K 30.38%,

TR, %

%,/ %

zﬁjcil) Essential oil yield ?%%*ngﬁ/% %Fi” Essential oil yield W%@tﬁ%]ﬁﬁ/%
No. (X£SD) itral relative content No. (X£SD) Citral relative content
NM-1 1.79+0.20 33.68 NM-23 2.31+0.16 45.95
NM-2 2.72+0.31 49.32 NM-24 1.68+0.11 75.04
NM-3 0.94+0.02 57.20 NM-25 0.66+0.10 56.56
NM-4 2.13+£0.10 58.61 NM-26 1.47+0.08 61.59
NM-5 2.08+0.23 36.12 NM-27 1.04+0.06 55.29
NM-6 1.08+0.07 25.28 NM-28 1.79+0.23 36.10
NM-7 0.27+0.03 42.61 NM-29 1.40+0.08 57.44
NM-8 3.26+0.28 48.19 NM-30 1.02+0.12 57.53
NM-9 2.21+0.10 58.09 NM-31 0.51+0.08 49.40
NM-10 0.59+0.07 44.51 NM-32 1.26+0.22 13.65
NM-11 2.26+0.34 62.13 NM-33 1.95+0.02 47.71
NM-12 0.92+0.14 50.98 NM-34 1.65+0.15 46.25
NM-13 0.37+0.07 27.03 NM-35 1.11£0.22 15.27
NM-14 1.87+0.05 58.17 NM-36 1.26+0.15 77.00
NM-15 1.58+0.13 44.12 NM-37 0.70+0.14 62.20
NM-16 2.50+0.17 54.62 NM-38 0.98+0.13 46.89
NM-17 0.74+0.07 44.64 NM-39 0.40+0.11 32.99
NM-18 1.24+0.15 56.17 NM-40 0.24+0.06 40.25
NM-19 1.65+0.13 57.73 NM-41 0.61+0.14 56.79
NM-20 0.73+0.09 54.22 NM-42 0.63+0.05 77.13
NM-21 1.64+0.11 56.35 NM-43 0.36+0.11 29.25
NM-22 3.64+0.13 51.12 NM-44 1.63+0.09 41.00
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£E3R2 Table 2 ( Continued)
SRR /o . o KM%/ % 1 =
(X£SD) (X+SD)
NM-45 0.15+0.08 49.39 Acr 0.66+0.06 56.56
NM-46 0.64+0.17 25.43 Acy 1.04£0.11 45.10
NM-47 1.19£0.07 34.49 Acx 1.82+0.42 46.73
NM-48 1.78+0.33 24.22 A 1.50+0.20 48.42
Acp 2.32+0.40 57.12
F 83.37 % 2 Ayy 0.66+0.06 56.56
CV/% 58.78 30.38 Aup 1.01£0.12 47.66
Agc 1.2120.27 28.05
Age 1.79£0.25 43.37 A 1.35£0.12 47.62
Agp 1.64+0.22 51.76

DNM-1; R AT P4 MERE Cinnamomum camphora (Linn.) Presl collected from Quanzhou of Guangxi; NM—2 NM-3; 3% [ ] P44h 1L 19 &4 C.
camphora collected from Zhongshan of Guangxi; NM—4. KAV E TR C. camphora collected from Nanchang of Jiangxi; NM-5. D= RN
B ERE C. camphora collected from Jinxi of Jiangxi; NM-6: FHATLTE R EFRE C. camphora collected from Longnan of Jiangxi; NM~-7,NM-8,
NM-9,NM-10,NM-11,NM-12,NM~- 13, NM- 14, NM~-15, NM-16,NM~-17 ,NM-18,NM~-19, NM-20; % [ LI L I FE C. parthenoxylon
(Jack) Meisn. collected from Longnan of Jiangxi; NM-21,NM-22,NM-23 ,NM-24. K H | R E 4 WEHE C. parthenoxylon collected from Zijin of
Guangdong; NM—-25. 3K H 7 g PU RUR N I 40 B A% C. tenuipilum Kosterm. collected from Xishuangbanna of Yunnan; NM-26,NM~-27 ,NM—-28 ,NM—
29,NM-30,NM-31,NM-32,NM-33,NM—-34,NM-35, NM-36, NM-37, NM-38, NM-39, NM-40, NM-41,NM-42. X [ #dt K FH AR C.
bodinieri Lévl. collected from Changyang of Hubei; NM-43 ,NM-44 ,NM-45. K B AL Bt MRS C. bodinieri collected fmm Enshi of Hubei; NM-

46 ,NM-47 ,NM-48. % A VI JCHI SRR C. bodinieri collected from Guangyuan of Sichuan. F; F {H F value; CV:

5 2B Coefficient of

variation. Au i n’]i’]ﬁ Average of C. camphora; Acp : FEREAYIIH Average of C. parthenoxylon; Acp: HIEBHRE n’Ji’J{ﬁ A\eraoe of C. tenuipilum;
Acp: BEEERIIIE Average of C. bodinieri; Ay : >R H r‘lﬂlﬁﬁkﬂ’]ﬁﬁ Average of sampling plants collected from Guangxi; Ay : >R HVLPUHERRATE

{H Average of sampling plants collected from Jiangxi; A¢p: >R H JJ‘/J\#HEE/Jﬂ]fE Average of sampling plants collected from Guangdong; A

: RA=

FARERRAYI(E Average of sampling plants collected from Yunnan; Ay : 2R FSIIUEERE B I4{H Average of sampling plants collected from Hubel; Age:
K H U FERR I {E Average of sampling plants collected from Sichuan; A EMKI(H Ensemble average.

2 % . P<0.05.
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DX) AN Rl 288 it o Yk A5 25 R A A A A X 5t 1Y 3
ERUR G V) i = A Wi R i S s 2 S s
I F RS AR SR A (1.44% ) IR Tk, LA B AR
SR (50.23%) & TR,
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H % 3 AT LA i Aok A R A — 2= DU A
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66.7%) 11 PRIERE (4 B AR bR S 51 61.1% ) F1 7
PRAGEAR ( (5 AR R R B 0930.4% ) s A AT G & i
TE— UL FERRA 27 #R 045 3 MR (5 B ke
FRELECHD 50.0%) | 12 BF B8 (5 25 4 R BRI
66.7%) .1 FRANEATE (5 41 B PR S AT 100.0%)
AT BRAE R (SRR RR AR B 47.8%) . Giitah R
FEOH L I R IR AR R A AG AR X 5 A — R U 2R
FIRERRA 14 KR, G5 53 5 NM-2 NM-4 NM -8,
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Table 3 Screemng result of preliminary superior individuals of citral chemotype Sect. Camphora ( Trew) Meissn. species'

FP ORISR (X) [ 45 R

He TR I AT A 5 1 (X) BTSSR

o Screening result based on leaf essential oil yield (X) Screening result based on citral relative content in essential oil (X)
Grade SRR FEbR S Fef
Grading standard ~ Sampling plant Grading standard Sampling plant
—&% First grade X=2.93% NM-8,NM-22 X=76.55% NM-36,NM-42
4% Second grade 2.53% <X<2.93% NM-2 69.32% <X<76.55% NM-24

=2 Third grade
P2k Fourth grade

2.14% <X<2.53% NM-9,NM-11,NM-16,NM-23

33,NM-34,NM-44 ,NM-48

ARIED Not graded X<1.35%

43 ,NM-45,NM-46, NM—47

1.35%<X<2.14% NM-1,NM-4,NM-5,NM-14,NM-15,NM-19,
NM-21,NM-24, NM-26, NM-28, NM—29, NM -

NM-3,NM-6,NM-7,NM-10,NM-12,NM-13,
NM-17,NM-18, NM—20, NM—-25, NM—27, NM -
30,NM-31,NM-32, NM-35, NM-36, NM-37,
NM-38,NM-39, NM-40, NM-41,NM-42, NM -

62.09% <X<69.32% NM-11,NM-37
47.62% <X<62.09% NM-2 ,NM-3,NM-4, NM-8,NM-9, NM-12,
NM-14, NM-16, NM - 18, NM - 19, NM - 20,
NM-21, NM-22, NM -25, NM -26, NM - 27,
NM-28, NM -30, NM - 31, NM - 33, NM -41,
NM-45
NM-1,NM-5,NM-6,NM~-7,NM-10, NM-13,
NM-15, NM - 17, NM - 23, NM - 28, NM - 32,
NM-34, NM -35, NM - 38, NM -39, NM - 40,
NM-43,NM-44 NM-46,NM—47 ,NM-48

X<47.62%

D NM-1: KA MR Cinnamomum camphora (Linn.) Presl collected from Quanzhou of Guangxi; NM-2,NM-3. KA ERE C.
camphora collected from Zhongshan of Guangxi; NM—-4: & HVLVURS & W& C. camphora collected from Nanchang of Jiangxi; NM=5: > HVLVY4x
BHFERE C. camphora collected from Jinxi of Jiangxi; NM—6: R HYLVE BRI EHE C. camphora collected from Longnan of Jiangxi; NM-7,NM-8,
NM-9,NM-10,NM-11,NM-12,NM-13,NM-14, NM-15,NM-16,NM-17 ,NM—-18 ,NM-19,NM-20: % A /LY R i & 45 C. parthenoxylon
(Jack) Meisn. collected from Longnan of Jiangxi; NM—-21,NM-22 ,NM-23 ,NM-24. KA RKEL M ER C. parthenoxylon collected from Zijin of
Guangdong; NM-25. K H =AU A B C. tenuiptlum Kosterm. collected from Xishuangbanna of Yunnan; NM-26,NM-27 ,NM-28 ,NM~
29,NM-30,NM-31,NM-32,NM-33,NM-34, NM-35, NM-36, NM-37, NM-38, NM-39, NM—40, NM-41,NM-42; 3% H 3L K FH GRS C.
bodinieri 1évl. collected from Changyang of Hubei; NM—43 ,NM-44 ,NM-45. % H it Bt (944 C. bodinieri collected from Enshi of Hubei; NM—
46 ,NM-47 ,NM-48 . KA P ICHIMERR C. bodinieri collected from Guangyuan of Sichuan.

F4 EEEEEEYRRBROITIES
Table 4 Screening result of superior md1v1duals of citral chemotype
Sect. Camphora ( Trew) Meissn. species

o S FEERD U
Grading Sampling ~ Selection index
Grade standard p]aml) (A)
—2 First grade A=180.08 NM-22 185.87
%% Second grade  165.32<1<180.08 —
=% Third grade 150.55<1<165.32 NM-8 157.29
V0% Fourth grade  121.01<A<150.55 NM-2 139.92
NM-4 124.85
NM-9 128.29
NM-11 140.43
NM-16 136.44
NM-24 125.79
Y Not graded  A<121.01 NM-14 108.87
NM-19 95.49
NM-21 92.62
NM-26 90.66
NM-29 80.41
NM-33 93.26

DNM-2: % A P80 &R Cinnamomum camphora (Linn.) Presl
collected from Zhongshan of Guangxi; NM—-4. & A {LFGR B I &%
C. camphora collected from Nanchang of Jiangxi; NM-8 /NM-9 /NM-
11,NM - 14, NM - 16, NM - 19. R HIL.79 B f 09 % & C.
parthenoxylon (Jack) Meisn. collected from Longnan of Jiangxi; NM—
21,NM-22,NM-24;: R HJ KL L MIER C. parthenoxylon
collected from Zijin of Guangdong; NM—-26,NM-29,NM-33: K H
WAL FH AR B C. bodinieri 1évl. collected from Changyang of
Hubei. —: JoFE#R No sampling plant.
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19 NM-21 ,NM-26 NM-29 il NM-33,
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14 BRPIZE AR ; 76 Al 1 RIS HE AR (L) KT
121.01 #F47 Rk , Fe 2k th 8 RO R EApk , 46
1 BR—20 0 R BARR (1 Rk = A0 R BARR Al Fk DU AR
REpR, o — 0t B AR RS TS 250 3.64% 17
AT o 51.12%, Ty 8 MR R Sk AL 4G
2 PREFIEFN 6 PRECHE 25 5 AR B AP SRR B =50 2
— o B H AT BT 200, A RR AR AT I A
T FE 10 B BA PR 07 1 A B AR R 2 M b g
NM-36 Fll NM-42 @R AT A5 B AH O B 1 53 501 s i
77.00% F1 77.13% , WAtk o5 T HARFERR (0 38 it
FE AR R IC T 0 RS AR R 0 S5 (E, AN R R
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