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Abstract: To recognize the distribution characteristics and the level of linolenic acid content of linolenic acid plants in

Xiangxi region, and to comprehensively evaluat and screen out the plant rich in linolenic acid that suitable for the
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development of Xiangxi region, the linolenic acid plant in Xiangxi region was systematically investigated by consulting
literature field investigation and determination of seed oil, based on 10 evaluation indicators of three aspects of plant spe-
cies growth characteristics, oil characteristics, development and utilization potentials through checking literatures and
field investigation. Comprehensive evaluation and screening of linolenic acid resource plants were carried out by using
AHP in Xiangxi. The results showed that there were 171 species of 128 genera and 64 families belonging to linolenic acid
resource plants in Xiangxi region. Among them, Rutaceae, Euphorbiaceae, Leguminosae, Labiatae, Rosaceae, Brassi-
caceae, Lauraceae, Celastraceae were the dominant families in quantity, Zanthoxylum, Celastrus ,and Actinidia were the
dominant genera in quantity. Among the life forms, there were 122 species of woody plants and 49 species of herbaceous
plants, woody plants were dominant. There were 90 kinds of middle and high content linolenic acid plants, accounting
for 52.63% of the total number of linolenic acid plants. This group of linolenic acid was rich in content and had great uti-
lization value. The linolenic acid plants rich in Xiangxi region mainly distributed in the middle and low mountains and
hills in the north-central part of Xiangxi region, with an altitude of 300 —1 100 m, and the most abundant were in the
range of 700—800 m. Through analytic hierarchy process, 11 kinds of linolenic acid plants Actinidia chinensis var. delicio-
sa, A. chinensis, Elsholizia ciliate, Agastache rugosa, Zanthoxylum echinocarpum, Eucommia ulmoides, Celosia argent-
ea, Perilla frutescens, Geum aleppicum and Perilla frutescens var. crispa, Lepidium apetalum were selected as Level |
plants for the development and utilization of Xiangxi region.

Key words: linolenic acid, resource plants, investigation and analysis, analytic hierarchy process, comprehensive

evaluation, Xiangxi region
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Table 1  Hierarchical model for comprehensive evaluation of linolenic acid resource plants in Xiangxi region
HARZ A HEN)Z B THENZ C EI=aY
Target layer A Criteria layer B Sub-criteria layer C Plan layer D
A AR EE BRI Single seed yield (C,) FEVEA i P
Comprehensive  evaluation Growth characteristics (B, ) Species D, ,D,,D,---
(A)

T fiE 51 Reproductive capacity (C,)
PPk Resistance (Cy)

435 Y5l Distribution range (C,)
TG & Oil content (Cy)

B

Oil characteristics (B, )

FEEFLE Degree of toxicity (Cg)
A AR ER & 2 Unsaturated fatty acid content (C,)
R 7% & Linolenic acid content ( Cy)

TF KR A RE
Development and utilization
potentials (B;)

Pe IR i Resource reserves (Cy)

FIHRRE Degree of utilization (C,,)

&2 T X I AR ER B R AR T AR

Table 2 Scoring criteria for linolenic acid resource plants in Xiangxi region

/3 H Score
TEY 5 F5 Evaluation indicator
10 8 6 4 2
PARREE SR Single seed yield W15 Very high = High 1 Medium 1% Low A% Very low
347l Distribution range ey Extremely wide 5 Broader —J% Medium % Narrow EE Sporadic
HHHhE W 2 % 05 % NS BOME B M
Reproductive capacity Extremely easy to Easy to reproduce Normal to Harder to Extremely difficult
reproduce reproduce reproduce to reproduce
PPk Resistance 5 JE K, iS5, iS5 w5 W, w5 o,
TR (R R 4 0 R 3 0 TR 2 R 190
Resistant to drought, cold, Four of the first Three of the first Two of the first One of the first
water, barrenness, five items five items five items five items
saline and alkali
#HRE P B HBN #H M BHFBKR A UN
Degree of toxicity Non-toxic Less toxicity Medium toxicity Higher toxicity Very poisonous
il =60% 50% ~60% 40% ~50% 30% ~40% <30%
Oil content
AL R 07 R 5 =90% 80% ~90% 70% ~ 80% 60% ~70% <60%
Unsaturated fatty acid content
PR 5 =60% 50% ~60% 40% ~50% 30% ~40% <30%
Linolenic acid content
B WA fittit 32 (e~ fitt it — i fitt i g fitt i A b
Resource reserves Rich More Medium Less Very little
FIHFEE i AT B /MBI B it
Degree of utilization Uncultivated Less Medium More Universal




632 o0 W 40 &
x3 IRBREBEEYESITNERINE
Table 3 Total weight of comprehensive evaluation indicators for of linolenic acid resource plants
~ ' YTl 2 I . R 2 kR
HipEa g TOUREGE SR KNI C UHEMERE  —SEILR gy
L Criteria layer Consistency . Suberiterion Consistency .
Target layer A Criteria layer B . . Sub-criteria layer C - . Total weight
weight ratio layer weight ratio
LRGN A AR 0.201 4 0.023 8 LR/ SA R 0.417 0 0.017 2 0.084 0
Comprehensive Growth Single seed yield (C,)
cva(hjx\a)non chare(ith(;r)lstlcs B RE S 0.250 2 0.050 4
Reproductive capacity (C,)
Praditk 0.222 4 0.044 8
Resistance (C;)
3 A i [l 0.110 5 0.022 3
Distribution range (C,)
TR 0.680 6 G 0.341 1 0.017 2 0.232 2
Oil characteristics 0il content (Cy)
(B2) R 0.090 5 0.061 6
Degree of toxicity ( Cy)
ARG 07 R & 0.204 6 0.139 3
Unsaturated fatty acid content (C,)
T IRRRR 5 0.363 8 0.247 6
Linolenic acid content (Cy)
IF 5 R 0.117 9 GER At b 0.666 7 0.000 0 0.078 6
Development Resource reserves (C,)
irt’jngzllf"("g’; ) FHRERE 03333 0.039 3
potentiais Degree of utilization (C,,)
n > iNoss = JZ R
T=3 S xW (11 ) . & Bk ( Leguminosae ) (10 Ff) | J§ JE B}
i=1

L TNZEA T ST S, I 8 AR T
o WEORPER PR AR B s n PN R PRECH

2 SR 5

2.1 AT R ES R R AAE S
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H=10% IG5 2 R R 7 B = 10% ) 64 R}
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HEH) 59 BF 121 J& 164 B 3 — 25 % 74 SRR R 9%
VR0 O R T &5 K o0 B & BRIV JRR TR % VR AE 40 AN
BSna FAR R A LR B TS R 2L
WA, AR BB Z Bk E TR IR
YEURAE Y B AR H LA LA SRR K8
o, MR Z A, W JRR R 9% U5 Al ) 3 2243 A 7F
2P (Rutaceae) (14 ) K5 F} ( Euphorbiaceae )

(Lamiaceae) (10 Fi') | # 7% F} ( Rosaceae) (9 ) I
FAH) (Brassicaceae) (7 1) #EF} ( Lauraceae) (6
) DA FH( Celastraceae ) (6 Fi) ZEFL | X Lo R} L
A JRRIR B WA A 73 F, 2 U P Ml DX R 1R ¢ U
Y BCRE L AFRE, S5 2R 5 M AR 4F (2016) X T
T ]I JRR R 9% W5 ) 32 O3 A S 0 R AR AT
MBS IZEF , AEAUR ( Zanthoxylum ) /3 i %2, H
o Fh, LR A M BE J@ ( Celastrus) , A 6 Ff, FRAEAk
J& (Actinidia ) A 4 F, 3 JLANJE S i 7 Hb X0 JfR R
P B L RE . AR A A 434 I P X
SRR TR W SRR W 0 S HE, T Ay S P b DX
JER 2 i LA 4 % R 4 S 5 AR

2.1.2 40 V9 RBR RORAL M £ T AT AN
A VR AR W K B 3 N T A B B AR 5 4 P 2 A
B bR I, e S AR ) AR A 0T B BT Y 3 W 1 T
RIMATEAR FER A FEA T BG4 0
VG b DX JBR R B URAE ) AT S8 1 O B, AR s AR
WG I PEHEAT IR W12P R0 4y AR ER A |
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Table 4  Statistics of life forms of linolenic acid

resource plants in Xiangxi region

O i B L

He 3 2 Life forms No. of Percentage
. of total
species species (%)
RAA ) PR 49 28.65
Woody plant  Tree
HEA 58 33.92
Shrub
AR A 15 8.77
Woody liane
EHAN) B JFUBEA 10 5.85
Herbal plant  Herbaceous liane
AR 39 22.80
Herbaceous
St Total 171 100.00

A 4 KA RIEATE H I, AL A S — 2D A5
RBUBEAS IR A, L3R 4,

I 2% 4 AT, VG Bl DX JRR R 95 JE AR ) v, A
A 49 Ff o5 X R R WU AE ) S R R
28.65% ,ARFAEY) QN4 ( Juniperus formosana) %
1§ ( Myrica rubra) ftA0 ( Eucommia ulmoides) 45 ;
A58 Bl o PR R AE ) R RO 33.92% AU
Y Un# AR 2% F ( Neolitsea aurata) 72 46 ( Zan-
thoxylum echinocarpum) AEML( Zanthoxylum bungea-
num) 55 5 A 25 5 I RR R AE W S R B
14.62% , LR e A 15 A AR Y 40 =1 R
i ( Akebia trifoliata ), T M g ( Celastrus
orbiculatus) . FEHRFRBERE (Actinidia chinensis) 55 | &L
REA 10 Fh QR AE Y 0 K ¥ 7 ( Momordica co-
chinchinensis) . K& ¥ ( Trichosanthes kirilowii) . % M
2 (Adenophora tetraphylla ) 55 ; 5L 4% 39 F, i\
JFRERAE W) BN EL Y 22.80% , AR A Y A ] 0T ( Am-
aranthus spinosus ) . 77 #f ( Celosia argentea ) | 3% Ji
( Perilla frutescens) %5 . SRR TE , I 75 M X JBR 2
PIRA YRR R A Y B 2 I 122 B, A7 iz
DXV JFR R ¢ LA ) S P BB 71.359% , Hok g AR
T, 3 49 Flr | 7 32 b DX JBR 2 5% U5 AF ) A ol 5K
() 28.65% , KA W) o5 28 XF AL 55, 3 AT E 55 7Y
b DX A S A DG I PG b DX TSI B 2 X
A K IR 2 | B K TR 0 22 T, 3k A AR

P AR 0 38 N A BE BRI ON & A,
IS RR R AB ) AR AR SR K 24K
2.1.3 #a G T BB KR ALY R R AT F AT
T R R M T A5 AR A S D I RR R 1Y)
TG00, R R B AR 27 AR | 7 Do 81 7 el X
ST JRR R Y 05 A e JH B vl o g v O RR TR Y o L
KA 538 = AFER . m S WK RRAE Y (& H
WRRFR % i =30% ) 5 H 45 5 5 0 R R AT 4 (75 3
PR R 25 i <30% , H. 25 il A0 PR R 5 i =
20% ) A 5 RR R AE P (5 Tl SO RR R 7 it <
20%) , AR FE 5 N,

x5 HABWRTRBRZEEYPTIRBEIESR
Table 5 Linolenic acid content level of linolenic

acid resource plants in Xiangxi region

p5s Ll
Level 0 ° ercentage Representative plant
species (%)
(SRR 33 19.30 RIZE A, A SR
High content FaE sk
Zanthoxylum echinocarpum,
Actinidia chinensis ,
Elsholizia ciliate, etc.
bR 57 33.33 HBE T5 A AP
Middle content Celosia argentea ,
Eucommia ulmoides
Amaranthus spinosus , etc.
i 81 47.37 SR RS e
Low content Clerodendrum bungei, Illi-
cium majus, Zanthoxylum
bungeanum , etc.
4 3T Total 171 100.00

M2 5 AT, Ge 30 171 ol VG Hb DX 0 JBR 1R %
JEAEY T, o SRR A A 33 A, o5 S
SRR M4 S Ah B 19.30% , Hrb S0 & b i vk
59.40% , WK IR % 1 i5 5] 60.04% , 5k % 1 55 90k
B 5 TF & A 8 0 SRR R A 4, HL vk O
FIFEAEHL (& i 38.45% , W RE R & & 63.10%;
T A AEEREBE (Actinidia chinensis) (35.00% ,
62.90% ) . & 75 ( Elsholizia ciliata ) ( 35.50%,
60.00% ) S5 HE BAT R BRI 18 ; v 46
Era WRER R A 57 B, o PG TR R A 4 1
33.33% XERAE WA B U (20.96%,48.89%) |
#(22.80% ,60.73% ) KA1 (28.00% ,64.10% ) 5 ;
I B RRBRAS AT 81 Bl o H VY A SRR R A 4
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1) 47.37%, X R W A7 & 4 FE ( Clerodendrum
bungei) (17.60% ,21.60% ) . K\ ffi ( lllicium majus)
(22.15%,15.48%) . AEML(23.90% , 13.68% ) %5,
VY 1 DXV R R 6 TR 4 v, v v I JRR R AT
A 90 Flr, 7 A SRR R AL ) 1195263 % , 8 3L I P
Hby DT BRBR IR A ) 1~ 88, X FR oA i
T £ S I JRR TR 1 S A B A 2 SRR R 7l
TEREE 7 R R B IR A Y, A BRI &
FUREE S AR — WAV ST K, H, %
JEE] =Y A & R AU 9 R ) IV JRR R i S )
SYMTIEANE (1), 0L M4 b 1 A R R T s AR 12
FER M A B 55 U7 M 255 7% 16, TR, A 22 0
HP G N P B XK g T 1 NI JRR PR B R A )
WA E — BT RENEGE AT ISR R
2.1.4 M0 TR T IRAY A& F BT
IV JRR R 9 V5 HE 00 A R D L XA 0 A R R S I
JRRTR B R AE W) 1) 43 A KA, A R T Sk SRR R 9% U5
TP Z R R BE S ARG . TR RO A
BEAAR LG IR 09 AR o3 A BLAL | BO7E 23 A7 B 38 v
M DX 171 Pl JRR R B PR AR 9 ) 23 A AR Rh T L
SIBE, HXF 148 ANEF ARl it AT 5801,
2.1.4.1 KFEoAE XFMPEHLIX 171 A~ Fp 148
Tl A IV PR IR 9 R 9 1) = B o A b X R AT B
TR KA an i 1 TR, Hw i e 7= 9 Fhok S
Sy A e 2 fis

PGETT, £ W JRR B2 5% 5 90 o 76 T PG b DX 14 7K
F A S A BT R — o 2 5, H R
PR AT 1) 2 = ) o X 3oy A i o B b, i
12 AT AT, A3 A RO EL () SRR iR 9% 15 A )
K2 ik 130 B, Foh s & R WS IR A W (&
T HORRIR & =20% ) 70 Ff, (5 1% X0 R IR ¢
TEAEY) BB 47.30% ; Hok R o B 108
Fofr, oA & 5 W RR PR R U A P 61 F, 5 i b X
JER I %% 5 AR 0 o R B0 41.22% 5 TR IR 7 T,
A 107 B, Fod s & R R IR AE Y 61 B, A%
Hby DX JRR iR GE VR AR ) S PP B 41.22% ; e I B A
103 Fofr, Hor 5 & W RRER WE U AE 9 58 Fh, (% Hb IX.
VR R 0% R R 0 S R BLY 39.20% ;5 7 Sk B AT 102
Fofr, v B 5 SRR PR R U AB W 62 A, o i Hb X
JRRIR % PR AL S R B 41.89% ; KUELA 98 Filh | H:

L4l )R1: 1000000
Scalel: 1000000

E
(93)

H
AZWE Longshan County (90)

BJkIfE Yongshun County G
C{R¥ & Baojing County

. % Many
Bf: /b Few

D3t 8 Guzhang County (98)

Ef£18 8 Huayuan County

FEH™ Jishou City

G R B & Fenghuang County

HiFZEE Luxi County Unit: Species

P19 3 DX PR TR B IR AR ) K ~F- 23 A1 4 g
Fig. 1 Horizontal distribution patterns of

linolenic acid resource plants in Xiangxi region

B RRRR A IR A 58 R, (5 1% Hb X B R T
TRAEY B 39.20% ; fE1E AT 93 A, Hoh & &
U RRIR B2 IR RS 54 Flr, o5 3% M DX 0 JRR 2 96 URAE 4
RFREU 36.49% 5 43 A7 T 1R B 1Y R R B U AR
Wb ime b, B 90 F, Horb w O W RR IR WE R AR
Yy 54 Fh, o5 3% b X PR R WS TR A B S Fh B0RY
36.49%

A A T, IV b X IV JRR TR % R AR 4 = 2
Ay ARG N A G BT i R R R Y
RRE 4 45 v 7 T b 3 L AR op 43 A A R P ) e
5T, an A (70 B S (62 B L AR (61
Pl (61 By a2 BT 7 RR R B U AR 4 A
Kz, HRZHEAEY & 5 WK R & &%
i 5 R 1 D PR AT B S PR 1 1 AR IR BT kR ER 1)
HERA B A G, X B AL TR 1 XA X
B, SRR SRR R A7 6 B I 3R 2
I I D O A R, A LB N R G SR
TP X, fod BA0A H o I E R % AR X,



5 4 Tk A - I P Ml DX RR IR % R 4 R A 5 0 ok 635

A5 JL1: 1000000
Scalel: 1000000

E
(54)

p H
(54)

. % Many

7> Few

A ZWE Longshan County )
BkIf & Yongshun County' G
C{®# 8 Baojing County
D&t 8 Guzhang County | (5 8)
Ef£1EE Huayuan County
FEHET™ Jishou City '_
GRE & Fenghuang County
HiAZE Luxi County

Mfr. Fh

Unit: Species

2 E e RO A S R
Fig. 2 Horizontal distribution patterns of
oil-rich and high-yield species

SCRHA S EAEZR AR X, HE A
P55 R BN 4 W DX 5 [ R AR Tl 55
BT H AR X XU 24 DX RR AR el 55 el X
NABEIRBYB5/0 R AR AT 58 8% VA T T AR 22
A BRI % RR R I A B SR AT AT A AR 2 R K
(BT IRAE ) , GLFE W JRR IR B IR ) , AR 1 B AR 3R
BE S ASAN G G SRR R ¢ R A ) 1) AR A TR R L
WA AR SRR S R E L. BT
Eih, BRI XS4 i IX | AR bR bl 45 A B
A2 ZR R IR 1 X 88, 2 9 7 Hb X JRR R 9% U5 R 4
AR T ) DX 8, () BsF 2 9 P L DX R R
TEAEPI & R e IX, =& Z A — 2 A
RIRFHE

2.1.4.2 FEPAG  ERER 5 IEAE Y70 W 74 5 0 1Yy
{EE L TR A |0 BN 5 3 (2 /AN AR = Ny 4
B PR (97.1 m) B 5 4k A e 1 BLR R 1
(1736.5 m) ¥JH A, itk — 248 7= HAE i 7Y Bl

TEARORR BE AR AR B8 0 A ML 5 X 171 AN b b /Y
148 T HF A MV JRR 19 % 5UAEL ) 1) 3 L0 A 1 O 2R AT
it AR AN 3 TR (LA 100 m AR Dy — AR 0
JEHATHET) .

140 7
-
& 120 -
3
2100
.2
i 3 80 -
2
&S 60-
§<
o 401
(5]
8 20
w
0
[eleNoNoNeNolloNoNoleNeNeR=N=N=olloNo]
O OO0 000000900 OO0 OO0 o9
VITITITTI=ms s ooy
8888888844440 L44N
SR88¥B8R888888888
DO~ N M O ©

—_— o = — — —

G155 E Elevation range (m)

P 3 VG DXV JRR TR 55 R ) T 20 A A R
Fig. 3 Vertical distribution patterns of linolenic acid

resource plants in Xiangxi region

F L 3 R, VG i DX NIV JRR R 9 VR 40 A T
Ay AR SR PR A A Y R R AR IV AR
DX Fifi 5 VR 1 v 1T R, ZE TR AR 700 ~ 800 m i
FEL PN, STV JRR 2 AL 40 4 3= 8 B e K, 3k 31 129 F,
r7 P SRR PR R 4 B B 87.16% 5 24 ¥ i i
800 m Ji5 , B %5 V4K 19 Fh 5, SRR PR A ) W b =
JEZ AR, X5 HAESF (2016) 5T b [T R
i 0 WA ) 1 3 L A AR AR — 3, (H B A
225, B9V Hi DX JRR R B R 420 A I 3 700 ~
800 m Yu I N W& , FEIFIR 1 700 m Fff i #aif
F 05 10 [ SRR 19 ¢ U AE 4 75 6 #5800 ~ 900 m
T o R 4 000 m FEE# T T 0, X
AR H T 96 P M DXCRE R A B R AR R
e, VR 1B 58 4 ) e 2 i B, VP L X0 R TR
MW F EAE P AEIEAR 300~ 1 100 m 4 1 AR
L5 o b M X, 3% X AT B8 8 o 3, OB 5
A KR SRR AR Y AR SRR R A Y
PR AW B 28, AMUA TR, AR
A AR ARAEY AR B R 2T B (Zan-
thoxylum scandens) . | 905, 1M 1 600 m L /&



636 L i N7 40 %
*x6 IREBREFEEVNEEES
Table 6 Comprehensive scores of linolenic acid resource plants
A
) [y 2 )
T Gty ek THDRRCERER I
Wyl gt BB Btk JEH P BE e Lino. %é PR IEREY M
. Single  Repro-  Resis- Distri- . Degree ) . Degree Total Utili-
Species . . 0il rated lenic  Resource .
seed ductive  tance bution of h i of score zation
ield  capacity range content toxicity atty acic TESCIVES L tilization level
yie ’ acid content
content
FEBRBRIEAE 8 8 8 10 4 10 10 10 10 4 8.013 6 |
Actinidia chinensis var.
deliciosa
AR BRE R 8 8 8 10 4 10 10 10 10 4 8.013 6 I
A. chinensis
HE 8 10 6 8 4 8 10 10 8 8 7.857 0 I
Elsholizia ciliata
A 8 10 8 10 4 8 8 10 8 8 7.712 6 |
Agastache rugosa
HFEAER 6 8 8 10 4 8 8 10 8 8 7.443 8 I
Zanthoxylum echinocarpum
KA 6 8 10 10 2 10 10 10 8 6 7.3922 I
Eucommia ulmoides
HH 8 8 8 10 2 8 10 10 6 8 7.268 8 I
Celosia argentea
P 8 10 8 10 4 10 8 8 8 6 7.262 0 I
Perilla frutescens
iS¢ 8 10 10 8 2 8 10 8 8 10 7.1552 I
Geum aleppicum
[ml [l 552 10 10 10 10 2 10 8 8 8 8 7.133 8 I
Perilla frutescens var. crispa
AT 8 10 10 10 2 10 8 8 8 10 7.044 4 I
Lepidium apetalum
EX 4 4 4 6 8 8 6 10 4 4 6.984 4 I
Phoebe sheareri
AL 4 4 4 4 8 10 8 8 6 2 6.9250 1
Arachis hypogaea
E 6 6 6 10 2 8 10 10 6 8 6.910 4 I
Rhus chinensis
R 6 4 6 4 4 8 8 10 6 8 6.861 6 I
Acer oblongum
1t 4 6 8 8 2 10 10 10 8 2 6.832 0 I
Myrica rubra
ARAE B 4 8 8 4 4 8 8 10 4 8 6.827 6 I
Bidens tripartita
EIRE 8 10 10 10 4 10 10 4 8 10 6.797 0 I
Descurainia sophia
LEz) 6 10 10 10 4 2 4 10 8 8 6.707 4 I
Broussonetia papyrifera
MR Bk 6 6 6 10 4 8 6 10 4 8 6.660 4 I
Phyllanthus urinaria
TEABU 8 6 8 4 4 8 8 8 6 6 6.646 2 I
Zanthoxylum scandens
IR S S 8 6 6 4 4 8 8 8 6 8 6.635 2 I
Camellia rosthorniana
CFA AR 6 6 6 4 2 8 10 10 4 8 6.619 4 ]
Carpinus viminea
AR 10 10 10 10 4 10 8 4 8 8 6.607 8 |
Sambucus williamsii
LB 8 8 10 2 10 8 4 4 4 8 6.559 0 |

Pyrularia edulis
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wk o IR R A
- gock deh puwks wm 0H mm (TR EECCER mp o wms s
Sheci Single  Repro-  Resis-  Distri- oil Degree ted 14 . R Degree Total Utili-
Species seed ductive  tance bution X ll . o r;t(: Am‘l,l; eéourc‘e of score zation

yield  capacity range conten toxicity atty acic TeSeIves tilization level

acid content
content

JertliaL 6 6 6 10 2 8 8 10 4 8 6.474 6 I
Symplocos lancifolia
b 6 10 10 10 2 8 10 6 8 8 6.458 0 I
Mentha canadensis
SR NEYE] 8 8 8 10 8 8 8 2 6 8 6.402 6 Il
Sapium japonicum
BERR 6 10 8 8 8 4 8 4 6 4 6.382 4 |
Ricinus communis
1A 6 4 6 4 2 8 8 10 6 6 6.318 6 I
Pittosporum glabratum
Lig=pia 4 6 6 10 4 8 8 8 4 8 6.275 8 I
Sarcococca ruscifolia
BELIRay i 6 6 4 10 8 10 8 2 8 8 6.2350 I
Photinia villosa
p[)z=E 6 8 8 10 4 8 8 6 6 6 6.217 6 I
Setaria viridis
i 4 6 6 6 2 6 8 10 6 6 6.172 8 I
Melia azedarach
U RAE 6 8 6 4 4 8 6 8 4 8 6.132 2 I
Corylopsis sinensis
B 8 10 8 10 2 8 8 6 6 8 6.100 6 |
Salvia plebeia
e e Tk 6 6 6 10 8 4 6 4 6 8 6.014 4 II
Celastrus orbiculatus
Jer A LR 6 6 6 4 2 8 6 10 4 6 5.983 6 m
Berchemia polyphylla
var. leioclada
2\ 8 6 6 8 2 8 6 8 8 4 5.981 4 i}
Luffa cylindrica
A 4 6 6 10 2 8 8 8 6 8 5.968 6 |
Bischofia javanica
HAETE 6 6 6 4 2 8 4 10 6 8 5.940 8 i}
Styrax fabert
ol 4 8 6 4 6 8 6 6 4 8 5.933 4 m
Rubia lanceolata
IpET:H 6 8 8 10 6 8 2 6 8 4 5.924 8 1
Litsea cubeba
HBE 4 6 8 10 2 8 10 6 6 8 5.841 6 I
Amaranthus spinosus
THE 6 8 8 10 2 8 8 6 6 6 5.753 2 il
Phellodendron amurense
BARET 6 6 6 10 8 8 2 4 6 6 5.6250 il
Neolitsea aurata
= ARGHE 8 4 6 10 4 8 8 4 6 6 5.599 2 il!
Akebia trifoliata
ANREY 6 6 4 10 4 10 10 2 8 8 5.584 8 I
Photinia parvifolia
[ 4 8 6 4 2 10 8 6 6 8 5.563 6 m
Amphicarpaea edgeworthii
K 6 6 6 4 2 8 8 6 6 8 5.507 6 il
Tilia olivert
JbEpfrse 8 8 8 10 2 8 8 4 6 8 5.504 6 il

Lepidium virginicum
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it g braitk  ER s BE 5 : o FERE PENG T 3
Yikh . . - [E=EN Unsatu-  Lino- fit = -
. Single  Repro-  Resis-  Distri- . Degree . Degree Total Utili-
Species g ducti \ buti 0il i rated lenic  Resource i "
see uehve ance HHOM T ontent o fatty acid  reserves .0 . score zation
yield  capacity range toxicity acid content utilization level
content
A 6 8 6 10 6 10 4 2 8 8 5.403 8 m
Pinus armandii var. armandii
LA R B 8 8 8 6 4 8 8 2 6 8 5.384 6 it
Evodia daniellii
P 6 8 6 10 4 8 6 4 6 6 5.354 2 il
Cornus officinale
RN 4 6 6 10 8 4 6 2 6 8 5.3512 m
Celastrus hindsii
L P e 6 6 6 8 2 4 8 6 6 8 5.350 4 il|
C. rosthornianus
=5z 4 6 6 10 6 8 4 4 6 8 5.349 8 m
Lindera obtusiloba
JE KA 8 8 6 10 2 8 8 4 6 6 5.336 4 il
Daphniphyllum oldhami
Tk 8 8 6 10 4 8 8 2 6 6 5.305 6 I
Toona sinensts
RAH 6 8 6 10 4 8 8 2 8 6 5.294 8 I
Evodia rutaecarpa
I 6 8 6 10 4 10 4 4 6 8 5.277 4 I
Zanthoxylum dissitum
TeAE R 4 8 6 6 4 10 8 4 4 4 5.263 0 I
Ficus carica
Lawas 6 8 6 6 2 10 10 4 4 4 5.2452 1
Paeonia suffruticosa
HAEM 8 6 6 6 4 10 8 2 6 6 5.238 8 |
Zanthoxylum schinifolium
AL 10 8 6 10 2 10 8 2 8 4 5.2110 m
Pyrus pyrifolia
LIRS 6 6 6 10 2 8 6 6 4 6 5.127 0 I
Tricalysia dubia
P 6 6 6 10 2 8 6 6 4 6 5.127 0 m
Smilax china
AR 4 4 6 10 2 10 6 6 4 8 5.060 0 1
Quercus acutissima
— el 6 8 6 6 2 10 8 4 4 6 5.045 2 m
Salvia splendens
Gl T 8 8 6 4 4 8 8 2 4 6 5.014 6 it

Sapium rotundifolium

T VAR i TE 0 SRR IR B ISAR P 0T & A AN (AR, Bl e bR P ARSI i

Note: Level IV plants are not listed in this table because of their low value in development and utilization as linolenic acid resources.

TR b, DXV JRR B2 9% 5 A 0 ) 3 A e b, HUOA 33
R, A5 o 1 P SRR P ) L R 22.30% , B L
TeARFHEAR Ry £, AR 2 1L AL (Pinus ar-
mandii) \ KIS . /NEWR ( Toxicodendron delavayi) |
/N4 0T ( Ligustrum quihoui) 5% . 3% Al fig & M T 55
VA DX T AR A, AN R B SRR TR A ) 1)
A, AT RE R TR AR ARG PR SR R TSI JRR

FRTEAR YR N ) A
2.2 TR ER R R & A VR 05 I

MRAE VAT S5 1 45438 2 PFr bRl 53 3 11
PR FE AR AL TR , 3 2F 27 G 43 A 2, X 90 F & il
SRR R &+ 1 = 209% 1Y i 2 4 0 RR IR W5 TR
FEYIIEAT 25 B VE4Y, B 20 11N 7l IX R 18R ¢
VEREYITF BRIV ER I 4 DFER B/ T



5 EURIEAF PG M DI PR PR B JSAR ) 9 A i 639

SRV ERER T 9G8R 6~T7 e R 1l
9;5~6 R M5 LT E NIV, T
AR 6,

12 6 T, 90 RV RIR BT IR AR ) b, 25 & 0T
O3ET VLB IR 11 o350 O 36 R AR A Bk L b AR
Btk A FE (Agastache regosa) I FE AL
KR H R LT BT ( Geum aleppicum ) | 9] [A]
I ( Perilla frutescens var. crispa) \J0AT 3 ( Lepidium
apetalum) ,iX 11 FAE Y Joie 72 M A KRR IR
Rl b ST AR I B 7 AR R B LA 75, B
ABRITF A A, 2 W8 X T I kA
P RRIR G IRAE ) ; £/ 5 PE O3 TE 6 ~7 Z AT 26
i, S WG A A A, AR SR A W A #  5  H
ARG FEAL HeE KSR X A B R
AT S R FEAN AR, AEL 2 7 A R 1 s AR 8 M B
TR A 1 e 3X =5 T AT R FB 20 A BT R sk, AT
AR LRSS HEAT I R R 25 B TE 5~ 6 Z
[ A 33 i, O 0T % A AR Y, A0SR A 1
FIAETE (LR B PR 3L | 2 B2 55 , 3 70 A ) vl e
PERI R 4P 1Y Jr T #EAT I KA 25 G PE A TE 5
AT R 20 A S IV OTT kR FHAE Y, 3 E8 o3
T TT 5 R A (8 AR, 2 AN 3 5 1 Sy 0 JRR TR %
TEARP T A A EHA O SRR R ¢ DA ) 2 1
PR YL 4, 07 32 B RH R 1Y R A 0k i
VG b D JBR W2 % AR 0 0 A7 R G0 W O S TE A, 3
i et 11 R DG B e RO T 5 T P M X R A
FH AR R G IEAR ) , o3 ) Ry 6 BR AR AR Bk | v AR Bk
Wbk 555 R RIFEAERL AL AR TR SR OR B
N BEGR MATR

3 #Zi
3.1 34T X 0 R A 0 R TR B A
300 AEFE RBAL  WIPTIA R VR

Y 64 B} 128 J& 171 Fl, Fop 2558 Rek BN &
BHBER R TR AR DR
FrERRFR AR 73 i, 2 0 VG 7 JRR PR 9% U5 A 4 1 5L
SR, AEHUR | R e TR R Pk TR 2 7
JRRITR B IS AR ) 1 5 et DL 3 o I VG il DX I R i 9%
VRAE Y AR AR 9 Ry 32, o5 12 b DX ST R TR 9% 05 AT

Y E R 71.35% , HoROE R ARAE Y, 5 i b X
SV JRR PR G DR A ) AR ) 28.65%
3.1.2 BB A F &, A RMAAKR  WMPE I RRIR %
JEREY R, v A5 B R R A P S 90 F,
i RO RRFRFE ) Y 52.63% , 3% — RS BE 2 T RR IR
) e 72 TR B BRI kR R T, (EAS
WE— B EAWFE AT %
33 KBS oA RBRK KFEHE L,
PUAMNERA J3 A, 32 B v 43 A TG M L
Hiu DX, HeHp g R T AR A A T P M
BRHLIX, H AR PR DX XU 28 R 1K R Bl 451X
SR F S A DI T B ) A AR, A
7 10 20 64K 1 700 m {8 [l P9 # AT o A, 1R
700~ 800 m i [l VR R FE Y e £ &
3.2 EEMEMXE R ALK ER R A

U P b DX PR R B R A ) &, R T R R
FARNEARZ . AR I G b DX A S o AR 0 00 IV R R
BEUE M Ak K TR B T L A OG0 2 48 b, A
FHIZ R 4341 1 6 FLE AT 25 6 PFA 0 328 , L 0 3
11 A8 A 76 3 78 b DX T & 1) A 04 SRR iR %% 5 A
Yy, B SRR AR | A SRk B 35 AR 5T
TERL AEAR 58T 5800 BH T IR AT SR,
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