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| dentification and Evaluation of Cymbopogon Ger mplasm Resour ces
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Abstract: The identification and evaluation of superior germplasm are the foundation for the research on germplasm
resources and breeding utilization. 45 citronella grass resources from Hainan, Fujian, Guizhou, Yunnan and other re-
gions were assayed to evaluate the essential oil content. The agronomic traits, essential oil content and main components
of essential oil of the resources at different cutting stages were analyzed in Kunming. The results showed that there were
significant differences in total grass length, leaf length, leaf width, biological yield and essential oil content among dif-
ferent cutting periods and different materials. Correlation analysis between characteristic traits and essential oil content
revealed that the essential oil content was significantly negatively correlated with leaf length and significantly positively
correlated with leaf width. Systematic cluster analysis based on agronomic traits and essential oil content divided the
resources into 5 groups. The [ group contained 36 materials, and all materials were identified as Cymbopogon citra=
tus, The I group had 4 materials, all in Cymbopogon winterianus. Cymbopogon caesius and Cymbopogon hamatulus
were individually clustered into the IV and V groups, respectively. A standard for identifying and grading superior
germplasm oriented towards essential oil yield was established, and the 45 resources were divided into three grades,
including 6 in the first grade, 18 in the second grade and 21 in the third grade. In addition, the analysis of essential oil
content and main components of 16 germplasm in Yuanmou test region at 6 different periods showed that the accumula-
tion of essential oil did not increase with the extension of planting time, and the contents of main components in essen-
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tial oil also varied in different periods. Geraniol reached the highest value in January; Linalool had the highest content in

March; Geranyl acetate peaked in September; Citronellyl acetate had the highest content in January, and f-myrcene was
the highest in May. This study would provide a scientific basis for the identification and evaluation of superior citronella
grass germplasm, breeding utilization, and the production and utilization of high-quality and high-yield raw materials.

Keywords: Cymbopogon; agronomic traits; essential oil; essential oil composition; germplasm resources
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Tab. 1 Information of test materials for Cymbopogon
g iz %73 K& Jedh RAE M
Code Type Elevation/m East longitude/(°) North latitude/(°) Location of collection
WN-1 Pyt 30 110.19 18.73 R T T
WN-2 NS 2 30 110.12 18.40 W T
DZ-4 & 120 110.32 19.98 TG4 A T
DZ-2 N o 120 110.32 19.98 TG4 M T
DZ-1 FrigERL 120 110.32 20.02 R 1N T
DZ-3 HEHEY 120 110.19 18.73 W A N T
77-1 Pt 104 117.35 24.52 AR N T
ZY-1 Frfg i 926 106.93 27.71 A5 T
XY-1 Fyfeg 1343 104.89 25.09 A5 M T
WM-1 FrAGE o 865 106.09 25.17 BN G RS
AL-1 Pt B 1268 105.44 25.09 Oy A
YI-1-1 Pt 410 102.06 23.53 ZEIH TCIT B A
YJ-2-1 e e 420 101.99 23.59 A O B KK A X
YJ-3-1 FriE e 510 101.99 23.59 ZRI TEIT B S X 8 N
YI-1 Frts i 1428 97.93 24.72 AEERITR
YI-2 Frts i 1428 97.93 24.72 SFEEEITR
YJ-3 Fydes i 1428 97.93 24.72 SR RILE
YJ-4 Frfg B 1428 97.93 24.72 SR RILE
LC-1-1 IR 980 97.8 24.19 ZTEE W) B R
LC-2-1 JUHER 1267 97.72 23.95 ZRIEE) B
RL-1 PR 1267 97.72 23.95 ZHEMTT O E 28
MH-1 FrisE L 820 100.04 21.69 ZER BT R
MH-2 P B 1064 100.11 22.04 7948 B B B T 4
MH-3 FrigERL 1090 100.44 21.96 R e R
MH-4 Pyt 784 100.56 22.04 EHEEMEREDRS
MH-5 P 1391 100.41 21.58 ZEA BRI 2
ML-1-1 Pyt L 1003 101.57 21.47 TR B B 2 W
ML-2-1 FrisE e 1080 101.30 21.29 TR T L
JH-1 Tyt B 1120 100.79 22.01 RGBT
GM-1 Fy s 1860 99.61 23.60 CHEAKG RS
GM-2 Frdes i 1100 99.39 23.54 ZHAKD R
GM-3 Frdes i 550 99.08 23.55 SRR BT e
SI-1 FrigERL 1430 99.83 23.47 Z B A WL Bl
YX-1 FrigEsL 1066 100.15 24.45 LFEY SR B
YM-1 i E 1070 101.87 25.69 = 74 o B T BBV R
YM-2 i RL 1850 101.28 25.11 CEAEEETE 2 RN
YM-3 Frdes i 1470 101.83 25.67 ZEE TR 2
HK-4-1 Tyt B 96 103.52 37.88 SRS O
CN-1 FrigEsL 1030 99.38 24.77 A B TR R E R X NS
CN-2 P 980 99.39 24.78 ZHA B TR AR BUE R (TN
CN-3 g 1319 99.31 24.69 ZHRETERIFERERN KT MR
CN-4 g 1000 99.39 2478 A BT BRI AN KA RN
MIJ-1 FrigEsL 1280 101.68 23.42 RFE BITE
LC-1 FrigERL 1255 100.27 22.57 =R EURE L R
JG-1 Pyt L 1760 100.70 23.49 ZEEEAR
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Tab.2 Agronomic traits and variation analysis of Cymbopogon

- EL S LR -5 XS Y

1|35 £

Sowing Wl AR S5t Wl AR5 H{f AR5 I fE+ A5 bRz AR
stage bR ES 14 bR ES 4 i ES 14 bRz ES 14 M:+SD/ B 14

M=+SD/cm CV/% M=SD/cm CV/%

M=+SD/cm CV/%

M£SD/em  CV/% (thm™) CV/%

4 H 114.80+16.83"  14.66 80.75+14.16* 17.53

8 H 158.08+20.39"  12.90 118.43+16.25° 13.72

12 4 108.90+20.51° 18.83 87.52+18.54°  21.18

1.60+0.22° 13.71
1.88+0.37° 19.55
1.55+0.25° 16.29

0.75+0.16" 21.62  36.30£1.08° 44.60

0.99+0.23° 23.25  43.05£1.56° 54.22

0.62+0.14¢ 23.01  11.40+0.37° 47.94

T FFIAR/NG PR R FI 22 5 2% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference among different sowing stages (P<0.05).
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Tab.3 Comprehensive evaluation results of Cymbopogon

Gy BRI EAS [RDA UG I ARG il 75 4 W3R 40 3 4
ZERW R, 2 AR (8 A ) BUASIN

x3 BFENEEMITER

B

BEdh ($8F51H ) Sample (Index value)

Trait

4 H April

8 H August

12 A December

SE-34{H Mean value

2EK () /om

K (FK) /em

M58 (F%E) /em

e (Ff) /em

EY T (B ) /(thm™)
2R K (&%) /em

M (F%) /em

M58 (&%) /em

R (&) /em

EY T (BAR) /(thm™)

DZ-1 (153.93)
DZ-4 (114.47)
YM-3 (2.10)
YM-3 (1.20)
DZ-4 (83.70)
MH-3 (79.27)
MH-3 (49.93)
DZ-4 (0.90)
DZ-4 (0.44)
LC-1-1 (8.70)

DZ-1 (220.13)
DZ-1 (154.73)
DZ-2 (3.07)
MH-5 (1.45)
RL-1 (126.30)
LC-1(113.23)
MH-4 (77.13)
DZ-4 (1.03)
LC-1-1 (0.54)
AL-1 (7.650)

WN-1 (163.83)
MH-2 (126.00)
YM-1 (2.03)
YM-3 (0.98)
DZ-3 (34.95)
YJ-1(79.40)
77-1 (58.57)
DZ-4 (0.90)
DZ-4 (0.38)
DZ-2 (4.05)

DZ-1 (173.25)
DZ-1 (119.94)
DZ-1 (2.19)
MI-1 (1.07)
DZ-4 (58.95)
WM-1 (99.38)
WM-1 (72.29)
DZ-4 (0.94)
DZ-4 (0.50)
LC-2-1 (10.05)

F4 ABAEFME 4L 8, 12 ABHRE
Tab. 4 Oil gain and biological yield of 45 Cymbopogon germplasm in April, August and December

g K9 it Essential oil content/% S oyl K i & it Essential oil content/% T
Code 4 J1 April 8 J] August 12 /] December Mean value Code 4 J April 8 1 August 12 /] December Mean value
WN-2 1.02 1.42 0.86 1.10 GM-1 0.58 0.55 0.39 0.51
DZ-2 0.89 1.24 0.66 0.93 ZY-1 0.39 0.54 0.35 0.43
LC-2-1 0.84 1.09 0.71 0.88 MH-4 0.77 0.53 0.47 0.59
LC-1-1 1.16 0.90 0.65 0.90 HK-1-1 0.41 0.53 0.36 0.43
MH-3 0.45 0.84 0.71 0.67 WM-1 0.43 0.53 0.44 0.47
MH-2 0.44 0.84 0.51 0.60 XY-1 0.38 0.49 0.46 0.44
YJ-1 0.62 0.78 0.58 0.66 YM-3 0.44 0.48 0.39 0.44
GM-3 0.51 0.77 0.57 0.62 RL-1 0.65 0.47 0.50 0.54
YJ-2 0.41 0.74 0.61 0.59 DZ-3 0.72 0.47 0.50 0.56
MIJ-1 0.26 0.70 0.37 0.44 GM-2 0.41 0.46 0.41 0.43
CN-1 0.32 0.69 0.57 0.53 JG-1 0.50 0.42 0.39 0.44
CN-2 0.41 0.69 0.53 0.54 YJ-2-1 0.36 0.42 0.36 0.38
JH-1 0.57 0.66 0.39 0.54 YJ-3-1 0.43 0.41 0.30 0.38
CN-4 0.51 0.66 0.51 0.56 MH-1 0.46 0.40 0.28 0.38
YM-2 0.48 0.66 0.55 0.56 AL-1 0.30 0.38 0.45 0.38
YJ-3 0.51 0.64 0.58 0.58 DZz-1 0.38 0.38 0.26 0.34
ML-2 0.64 0.64 0.05 0.44 YJ-1-1 0.41 0.35 0.33 0.36
CN-3 0.41 0.63 0.47 0.50 77Z-1 0.17 0.35 0.24 0.25
MH-5 0.63 0.62 0.61 0.62 ML-1 0.27 0.32 0.37 0.32
LC-1 0.40 0.61 0.35 0.45 YX-1 0.45 0.22 0.25 0.31
YJ-4 0.43 0.59 0.43 0.48 WN-1 0.20 0.14 0.20 0.18
YM-1 0.39 0.56 0.28 0.41 DZz-4 0.04 0.00 0.00 0.01
SJ-1 0.52 0.56 0.33 0.47 LRRE% 4252 43.39 38.17




2614 o AE A F AR

%46 &

SR, BRIEEEL, 7 0%~1.42%2Z [, H
ORI i B I WN-2, Ol 1.42%, & s Ak
MJe DZ-4, ARRMHKEH; 5 3 WONEIE (12
A ks SR 2ZE R BN, JEHETE 0%~0.86%Z
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W (4 7)) K& REETE 0.04%~1.16%Z 11,
Hh &g LC-1-1, H 1.16%, & Bk
4 DZ-4, N 0.04%,

45 A AHBHE S [N B3 (ARG 1 75 251
(HIEAT LB AT, S5 R LR 1, G55 %, 8 AW
WEimry &R Em T 4 AR 12 4 (P<0.05),
M4 512 AWEHEEN TR E2ER 28R
AIRESEH TR (4. 8 ) SFFFMRMNE K
R BRI

0.010

0.008 b

>

0.006

0.004

0.002

K51 & Essential oil content/%

4 7 8 A 128
AFEIA]EIH Different mowing stages
AENEFRARERZE R BE (P<0.05),

Different lowercase letters indicate significant
difference (P<0.05).

1 ARNBPEFERHSETHELES T
Fig. 1 Comparative analysis of the average content of
Cymbopogon essential oil at different mowing stages

222 RRAAFEFRMBELSTEF o4 T
PR AT AL T, AT 45 3 FRHE 3 S ASFEIN
E ORI S B 22 5 (R 2), 45 AR I
TRAE 0.04%~1.42%2 0], FERKHKE DZ-4,
e WN-2 (1.42% ), %45 RFEW, KRR
BRI P H A B 22 e . MR R EAS
XN E T RS i & St A B i 22 =k, 4
ElA Rl (WN-2, DZ-2, LC-2-1, LC-1-1) 7£ 4
HORT 8 H RS I i X 2 80 A v A v il R
M 12 FRE I & i A BT REAIG; 3 IR A1k DZ-4
ZZ-1, WN-1) 78 3 X E R & 2 B
e, Jrf, DZ-4 78 8 AR 12 A ¥R

WA, A2 4 ARSI R RAH 0.04%. EIK
YRG5 e SRR IR AR S, IR Ih &
ZENRE R RBCOR . I RI4ERE R, R
T HORAINE 8 H A& Bk B e, TUE &
it ] R A R AR i

p

ooy
J UL UL UL I (U U LI N I L O L U S T L (P TR S Y S

2 = < <] =
NEH NI REEL o oNrE g E 00 Exn R0l «20=0022xER00Y

e

10.8

10.6

*&72 & Essential oil content/%

44 8H 12H

2 AEEFEHBHSENRE
Fig. 2 Heat map of essential oil content of different
Cymbopogon materials

223 HFFEMHBESHAFENSN HERE
2 EOR N R AR AR R U, ARBIFSEXT 16 £y b1 k}idE
76 MARFARM (1.3, 5. 7. 9. 11 A) K
T A EE SRR, 16 3 OREE A [R] B 3 B4 ik
TR S iR, SRR, ANEMRHEAE S
2 I, 6 B RS T R AE 0.11%~1.45%
2, Hobh yJ-1 7 7 A& iR, M 1.45%,
ZZ-1 75 1 A& RRK, N 0.11%. TEAFH 4
6], 5 H SRR RERE 734 5 it fes , o 0.61%;
9. 11 MK & iR, R 0.47% (& 3),
A REZ B HAE A KSR s 45 R R
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Tab. 5 Cymbopogon essential oil content

iy K& B Essential oil content/%
Code 1 A January 3 H March 5 H May 7 H July 9 H September 11 H November
YJ-1 1.10 1.36 1.27 1.45 0.97 0.99
LC-1-1 0.95 1.20 1.24 1.03 0.92 1.26
RL-1 0.67 0.74 0.62 0.73 0.42 0.69
AL-1 0.51 0.40 0.57 0.51 0.46 0.38
GM-2 0.51 0.46 0.43 0.55 0.21 0.19
JG-1 0.48 0.21 0.66 0.60 0.34 0.52
MH-3 0.47 0.26 0.50 0.53 0.61 0.23
YX-1 0.45 0.38 0.55 0.46 0.55 0.47
YM-1 0.43 0.72 0.87 0.64 0.42 0.50
ZY-1 0.43 0.58 0.66 0.41 0.50 0.50
YJ-1-1 0.40 0.24 0.49 0.46 0.31 0.27
MH-2 0.40 0.25 0.36 0.66 0.52 0.36
WN-1 0.33 0.31 0.45 0.44 0.40 0.29
ML-1-1 0.31 0.29 0.53 0.37 0.30 0.29
YJ-3-1 0.31 0.28 0.31 0.48 0.31 0.34
77-1 0.11 0.18 0.29 0.26 0.22 0.18
tor oao 061 053 ®6 BEFEMBEEMN S
§ 0.8 0.49 : 0.47 Tab. 6 Proportion of main components of
g T —‘7 : Cymbopogon essential oil
Eﬁé 067 | i 10 fifb &8 i 10 fifb &8
ﬁ:; 04 | ":._:: W o RS ET P RS gT
M 0 :.:_:.2_:. S ten compounds/% ten compounds/%
15 3A 5H 7H LC-1-1 90.07 MH-2 73.71
4 Month LC-2-1 89.16 YI-3-1 73.57
3 SANEHTHERER bz o714 N 7
Fig. 3 Average content of essential oil in each month WN-2 83.93 YJ-2-1 7346
ZY-1 76.81 CN-2 73.43
23 §%§*§iﬂﬂﬂfgﬁkﬁﬁ$ﬁ' AL-1 76.74 MH-3 73.41
230 REEH R RS SN AR o o .
SR FHASCAR €80 335 A I 32 6 2 ORI AT AR A MJ-1 76.19 GM-2 73.06
OrfT e RPERMEATGT AL AL, ST 10 {7 MH-1 75.53 YI-2 72.88
W EZ IR I (RN EEHRAERE ), /5 HK-4-1 7533 GM-1 7279
Wi OLEE. RRIEEE. FOREE. JfEE. omE D SUSEE I g
WA CEMERE . p . BRI AR o L o
HI 10 P4k & W M AH X B 43 & B AE 62.24%~ WM-1 74.87 YI-1 71.81
90.07%2 a8 ( % 6 ). {H DZ-3 HlH5 & AT 10 YI-1-1 74.81 YM-3 71.49
GEER SRR, A S e e
B3 Ao HOEE T & (23.07% ). A7 B ) i via S
(16.97% ) MAEMHEE (13.6% ), # K DZ-4 i T GM-3 7408 WN-1 66.42
HORT b AR T R B R, P LA IR R YJ-4 74.07 DZ-1 62.24
CN-3 73.93 DZ-3 70.58

XF DZ-4 WK IR AT R




2616 o AE A F AR

%46 &

DI 10 A& w450 B &9, AR
FEHLAR SRR 3 UK FIIH Y 3 B o M (A AT L
AR CE 4), E— 00 B 50 500 i SRR
R FA P AT ARAL A3 BT o] 80 2 AS TR) A Ak B4 0 el = 22
WO EATEZE S, BRI, e
( FI BB ) SEfE B2 o PR E, W
YM-2 ( 20.50%+35.49% ) . YM-3 ( 21.60%+
38.27% ). DZ-1 (20.79%+34.61% ); {HJRNHEFF
(DZ-2, WN-2, LC-1-1, LC-2-1) filF & DZ-3
AIRTAGE I S R AR, 4 I NER P & R e
AT 4 R RE, 43 LC-2-1 (30.32% ).

YJ-1- 1851  30.89

YJ-2 17.76 31.34

YJ-3 17.51 32.07
YM
YM
LC-2
SJ.

1855 2929

1891 31.58
1592

N NI LIRS Y C U CRLINURT AN (LI E R SLINE (VN SLIGUISRLILI /e N LI

S T ELE LR PP EER LRI

& & & & &
,ﬁ & %@ K %y

13.74 13.99

DZ-2 ( 30.83% ). WN-2 ( 22.71% ). LC-1-1
(29.76% ); S wEEALIR p-HHRK; MHHF
B R A AR (15.92% ), i
R EABSAERE, IUH 0.87%., WFFEEE I T &
55 R NS TR BRI Bk, X
R ORI ) Z R TT & R T EE
JE R, AR, T T AR R AR R A o 1
B, e AR B B i R T, i, AR
TR LA EFWE N EE A =0, A% R
WN-2, LC-2-1 %§; M FA&EEAF A, W
DZ-3. DZ-2 %5 BAR

& & & &

AN A

B4 AEXNSBEFEBHEERSHERE

Fig. 4 Heat map of mean values of the main conponents of Cymbopogon essential oil at different mowing stages
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Fig. 5 Comparison of contents of main components in Cymbopogon essential oil at different stages
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Fig. 6 Correlation coefficients between indicators

25 BESH

AT XT 45 £ b 5T R A AR AR MR ARG T Ak
ﬁ%lﬁ“%ﬁﬁ TRGITERIET, AR
S TERKIGEEES S 11 B, 45 M FEF R MK
TRl 5 AR (| 7). HASH T2 36
BBt , 5 RARR 80%, FIrA MR 43 E T
B, XRHZMESM 2, ZHERE; 56
2EHEA 4 IR, SrolJEsk HIBRA ) WN-2
M DZ-2. kA=A K LC-1-1 f1 LC-2-1, ¥J)&
FINMER S, HoRiw & B s T HRME, |2
Ko EE Wb B R W O E IO A ST
0= 3 FPERREIR, Ak HiER A 1Y DZ-1.
WN-1 FIK A = F A 1 YM-3, 12289 05 i & 11
FRIE 2w | M M SEFIZERR SR 2Ry
WE T HALGEIE; SV VISEE HA 1 )
MEE, Rl EEEFAHEESY . R HHA
45 R IR Z M AEfE A P W i 22 ek . 7E 5 D ISHE
o, MPER S NEE S IR B RO,
TXESERS IR R, Ul B T
B 20 W AR AR P DR FIORG i i A3 S A AR R, HHA AR
FTE 20 (R REAE P DR FIORG Vb 355 A R AR T

15 20 25

ML-2-1
YJ-3-1
GM-1
CN-2
MH-5
MI-1
LC-1

GM-3
YJ-4
XY-1
MH-3
YJ-1

AL-1
YJ-2
CN-4
CN-1
MH-4

YJ-3
YJ-1-1
ML-1-1
ZY-1
GM-2
JG-1

SJ-1
YX-1
YM-1
YM-2
HK-1-1
YJ-2-1
RL-1
WM-1
77-1
DZ-2
LC-1-1
LC-2-1
WN-2
DZ-1

YM-3
DZ-3
DZ-4

<= =

B 7 4HMRAREREST

Fig. 7 Systemtic cluster analysis of 45 germplasms
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TR . a5 5N R A: B A AL 2 1 )
AR T A 5w N B R ) 22 5
26 BFEZENETTEN
2.6.1 RREVAFEMAH GRS AR
FE IR = B R e, R DR R A 7 e
2 ANERR, XF 45 Oy AERHIEAT R e A S B
FRIRIZEA TN, S5RW%E 7. W3R 7 WLLE
AN TR AR 8 BT T FORS Tl P A AR B 25 57
45 153 75 26 B T SRS i AF 77 1 465.45 kg/hm?,
R A 973.05~6.30 kg/hm?, i, K5 il4E = i
B JE WN-2 \RL-1.DZ-3, 5351 973.05.906.45
834.45 kg/hm” ; K5 HI4F 7= A IR J2: ZZ-1 JWIN-1,
DZ-4, 435159 112.80, 53.55. 6.30 kg/hm’,

*® 7 FEABERKHESS

Tab. 7 Annual production of essential oil
from different sources

ne P ne R
No. Annual 01{t2put No. Annual Ol{tzput
/(kg-hm™) /(kg-hm™)
WN-2 973.05 YJ-2 452.85
RL-1 906.45 DZz-1 436.35
DZ-3 834.45 MI-1 435.60
DZ-4-1 809.85 YM-2 427.20
MH-2 740.40 GM-3 424.65
ML-2-1 710.25 LC-1-1 423.45
MH-5 668.55 YJ-1 402.30
JH-1 635.25 ML-1-1 396.75
CN-2 621.15 LC-1 378.00
GM-1 614.55 SJ-1 369.75
ZY-1 599.55 YM-3 314.55
MH-4 595.20 MH-1 309.30
DZ-2 590.85 YJ-4 307.50
MH-3 555.45 XY-1 282.15
YJ-2-1 547.35 LC-2-1 280.20
YJ-1-1 546.00 WM-1 252.45
YJ-3 514.20 YM-1 217.20
JG-1 498.75 AL-1 200.10
CN-1 482.55 YX-1 161.40
CN-4 475.20 77-1 112.80
GM-2 464.40 WN-1 53.55
CN-3 458.85 DZ-4 6.30
YJ-3-1 457.95 3 465.45

2,62 HRAREZFN ETHEFERMTE
MR EE 5, HE ST A R R M FE bR (% 8),
RS, B EF MR 3 AR, Kl
AR = 675.00 kg/hm” () — 2% 25 IR, 3L 6
s 450.00 kg/hm*<HEiHi = f<675.00 kg/hm” i

THHEFERE, 18 H; KBRS
450.00 kg/hm® [/ =R FZFF G, 321 4,

6 —HBTIE D A T 4 3 HK-4-1,
RL-1, MH-2, ML-2-1), JRHEFHFZF (WN-2) F
HES (DZ-3), 3 MFRTR AL R B e 25
S, AR A B R SRR . 18 1y
TSR, BE 1 NEFRS DZ-2, HARHR
FREEEL, Bk HahiEE 3 3 (MH-3, MH-4,
MH-5); JCiLE 3y (YJ-1-1, YJ-2-1, YJ-3-1);
ETH 34 (CN-1, CN-3, CN-4); BkZhH 2 fjy
(GM-1, GM-2); &t 14y (JH-1); =551
BCIG-1 ) BT B 143 YT-2 )5 MM T 1 43 DZ-2 );
BT L (ZY-1)0 21 =B PHEA, T 2
By MR ZE( LC-1-1 . LC-2-1), 1 (i H# S DZ-4
H1 18 APt L,

*8 BFEABNERYS

Tab. 8 Classification of Cymbopogon resources

PRI TP
Condition of
Grade Cymbopogon resource

evaluation
— YRR KSR =
675.00 kg/hm?
— Y WE 450.00 kg/hm’<  MH-5, JH-1. CN-2. GM-1. ZY-1.
i . MH-4.DZ-2, MH-3,YJ-2-1, YJ-1-1,
<675.00 kg/hm™ vy 3 G CN-1. CN-4. GM-2.
CN-3. YJ-3-1. YJ-2

WN-2,RL-1,DZ-3, HK-4-1, MH-2 |
ML-2-1

SHBIE K R <
450.00 kg/hm?

DZ-1. MJ-1, YM-2, GM-3 | LC-1-1,
YJ-1, ML-1-1, LC-1, SJ-1. YM-3.
MH-1.YJ-4,XY-1,LC-2-1, WM-1,
YM-1. AL-1., YX-1, ZZ-1, WN-1,
DZ-4

3 it

K B R AT M —
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TER RS, FHEEE R & B AR RN 5
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SN EA RS BRoT R E S ORI et
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HETH AW . BTN RHEHET 2. AR, 3R E
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WFFEARGE , E IR WoB 25 2 PR IR ROk iih 25
L AN 7 26 R T TR AT DR S N SR
., ECABET A L AR I AT T RS

TEXRFAS R A B ) e B PHR A3 A b, ANBF 5T
24k SR 2 A [R]85 1 0 R A A BR8N (] k38
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