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Distribution Patterns of Linolenic Acid Plants in China and Its Relationship

with Climate and Geographical Factors

XIAO Jiawei,SUN Lin,CHEN Gongxi* ,ZHANG Menghua

(Key Laboratory of Plant Resource Conservation and Utilization,Jishou University,Jishou, Hu’nan 416000, China)

Abstract: There were about 816 species linolenic acid plant resources which belong to 446 genera and 116
families in China,and their oil and linolenic acid contents of seeds were higher than 10%. In this paper.,dis-
tribution patterns of linolenic acid plant resources in China and its relationship with climatic and geograph-
ical factors were investigated based on flora listsin largescale, coupled with principal component analysis.
The results show that:1)Labiatae, Euphorbiaceae,Fabaceae, Rosaceae,Brassicaceae and Cucurbitaceae fam-
ilies have abundant linolenic acid plant resource species. 2) The region species richness of linolenic acid re-
source plants showed trend of descend around a center (the Southwestern China). 3) The altitude species
richness showed unimodal pattern that increased first and then decreased with the increase of altitude, with
the maximum value appeared at the height of about 900 m. 4) The climate factors significantly affected the
distribution of linolenic acid plant resources. The relative humidity,annual average temperature and annual
precipitation, were positively associated with species richness. In addition, there were negative correlations
between species richness and Latitude, annual radiation quantity,mean altitude. 5) China was divided into 10
distribution areas of linolenic acid resource plants by cluster analysis. Above results partly revealed the dis-
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tribution characteristics of linolenic acid resource plants in China.

Key words: linolenic acid resource plants;distribution patterns;cluster analysis
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Table 1 Climate and geographical factors
e TR g TR e e wwmer  TECORP
H X Annual ’ ) Annual o Relative Mean Standard e

Region temperature average average rainfall radlan.on humidity altitude deviation Ratio of surface
I temperature  temperature o quantity Y i i area to

/C /°C ' /(M]/m?) ' ' projected area
My 7T Heilongjiang 1.28 —21.21 20.54 543.09 4 663.63 67.93 309.98 210.21 3478.49
Ak Jilin 4,34 —16.39 21.84 641.48 4 938.95 65. 84 403. 35 289.54 4307.09
i 7 Liaoning 7.67 —10.94 23.47 708.43 5 200. 89 62.53 231.28 205.97 4 566.76
N % Inner Mongolia 3.47 —16.46 21.09 320.92 5 200. 89 62.53 231.28 205.97 4 566.76
e Xinjiang 4,92 —12.32 19. 53 120. 28 5 831.65 48.19 1933.67 1 459.95 8 286.67
T & Ningxia 7.65 —17.90 21.16 298. 49 5 759.60 54.91 1 565. 66 343.08 6 102,06
FH i Qinghai —2.13 —14.93 9.35 330. 00 6 126,72 49.62 4035.41 802.56 9913. 24
Hilt Gansu 5. 17 —9.39 18.06 323.88 5 760,39 53.15 2 088. 28 862.13 9504, 61
B PG Shaanxi 10. 10 —3.50 22.39 693. 61 4 960, 22 64. 60 1126.94 408.53 11 030. 73
V43 Xizang —0.80 —11.96 9.62 410.91 6 292. 80 48.58 4 726,48 847.00 14 392. 43
g )1 Sichuan 8.97 —1.00 17.95 1 015. 56 4 562,11 69. 81 2 317.85 1628.12 18 695. 54
5t M Guizhou 14. 81 4.70 23.48 1228.00 3902, 51 79. 89 1106. 61 425.96 9 687.90
= ®# Yunnan 14. 81 7.85 20. 20 1178.91 5312.52 73.63 1 879.56 738.12 18 171. 32
14 Shanxi 7.47 —7.78 21.34 520. 34 5426, 14 58. 88 1156.71 374.56 8 332,62
]t Hebei 9.27 —7.54 23.81 542. 86 5494, 67 59.32 499. 36 543.63 5417.96
111 % Shandong 12.37 —2.04 25. 80 706, 44 5 400. 71 66. 84 93. 60 112,17 1995.70
¥ He’nan 14,00 0.40 26.32 817. 66 5002, 07 70. 14 243.17 308.56 3 657.85
L Anhui 15.17 2.14 27.28 1269. 30 4 867.00 75.70 117.63 191. 55 3 844,04
VL9 Jiangsu 14, 84 1.79 27.23 1047. 26 5013.60 75.95 14.79 21.12 553.23
W4t Hubei 14,77 2.56 26.11 1275.50 4500, 04 76.52 428,17 485. 64 7 776.28
#® Hu’ nan 16.17 4.60 26.92 1487.31 4 169,01 80.28 357. 36 296. 60 7 566. 89
YLV Jiangxi 17. 24 5.73 27.85 1693. 36 4 563.23 79. 39 243.18 228.15 6 890. 60
Wil Zhejiang 15.76 4,60 26.57 1602.91 4 663.66 79.31 307.50 298.15 10 860. 82
& Fujian 17.51 8. 36 25.88 1626.11 4.728.92 81.75 485. 20 296. 65 12 475.91
&% Taiwan 14.03 12.27 16.15 1496.78 5 520,18 84. 64 797.59 833.99 17 037. 20
J" % Guangdong 20. 80 12. 20 27.57 1787.30 4 898,02 79.51 219.95 229.29 7 654,10
¥ Hainan 23.74 18.13 27.62 1793.29 5721.55 82.54 196. 09 226. 88 5908, 45
I 7§ Guangxi 19. 84 10. 55 26.93 1630. 25 4476, 17 78.93 395.32 318. 64 8 183.33
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Table 2 Distribution of Linolenic acid plant resources in China provinces (cities)

X R G Py TR W J¥ Species Density
Region Latitude Longitude Species richness Area/km? (No. /100km?)
B )T Heilongjiang 48.48 128. 14 161 453 900 0.035
Mk Jilin 43.06 126. 47 165 187 400 0.088
i 7 Liaoning 41.11 122. 31 191 145 900 0.131
W52 Inner Mongolia 45.37 111. 62 172 1183 000 0.015
BriE Xinjiang 41.76 84.94 144 1 660 000 0. 009
T & Ningxia 37.31 105.9 128 66 400 0.193
FH Qinghai 35. 44 96. 24 142 721 000 0.020
H i Gansu 37.69 100. 74 281 390 000 0.072
BE7E Shaanxi 35. 65 108. 37 322 205 600 0.157
V4% Xizang 31. 67 88.75 216 1210 000 0.018
Py )1l Sichuan 30. 18 103. 77 462 490 000 0.094
Ft M Guizhou 26. 92 106. 59 453 176 000 0. 257
Z T Yunnan 25. 20 101. 86 550 394 000 0.140
1175 Shanxi 37. 66 112. 39 204 156 200 0.131
Al Jt Hebei 39.33 116. 65 218 187 700 0.116
11 & Shandong 36. 40 118.75 209 156 700 0.133
VR He’ nan 33.88 113.50 260 167 000 0.156
28 Anhui 32.03 117. 26 312 139 000 0. 224
VL7 Jiangsu 32.90 119.13 290 102 600 0.283
#1dt Hubei 31. 16 112. 25 395 185 900 0.212
#IT Hu’ nan 27.38 111.52 442 211 800 0.209
YLV Jiangxi 27.28 116. 03 399 166 900 0.239
WL Zhejiang 29.12 120. 49 378 101 800 0.371
& Fujian 25. 94 118. 28 410 123 800 0.331
A Taiwan 23. 85 121.95 295 36 000 0.819
] 7% Guangdong 22. 87 113. 48 525 178 000 0. 295
7 Hainan 20.18 109. 82 253 33 900 0.746
J 79 Guangxi 23. 64 108. 27 502 236 600 0.212
Jt 5% Beijing 40. 24 116. 45 103 16 800 0.613
K-t Tianjin 39.41 117. 39 191 11 300 1. 690
I-## Shanghai 31. 24 121.51 106 6 300 1. 683
H K Chongqing 29.72 107. 68 110 82 000 0.134
7 Hong Kong 22.38 114.15 117 1092 10. 714
|77 Macau 22.18 113.55 102 235 43. 404

V- BRI F B T B PR H AL

Note: * Species richness is reflected by the number of species.
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Fig.2 Vertical distribution of Linolenic acid plant resources in China
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9 2 TH AR5 TE AR RS T AR 2 B B0 8 K 3R 1 b B
Z MBS ) 22 AL 55 P ¥ 4k (0. 56) F1EE 34 b5 HE 22
(0. 68) Ik R B U) . 5 HA A M BN P R A
LR REE/NTF 0.5, 3% F I LT R i) & R
] AR5 B R Z b — By b ST B BRI
H A H R AR A 55 52 HoAdL R 752 0

18 o3 o3 A b 32 BT o A Hhoy SR 2 2
53 % BB RFAEAE R T 1 B ET n A s CREE(ED
TER AR boa] DLRR B 2R s 28000 52 Wi g B2 R
ANEYFRAR S WUER/NT 1, R BZ 3 8000 04 il B ) B 3
ANATE T A A 5 1 24 i R ) BE R At
— M AR IEE R T 1 AE A A bR, i3k 4 w]
A BRI 3 AN FE LS. 3 KA FE LA B RRAE 1] S (B
WM 7.531.3.355,1.193, H 3 4~ 3 5 50 4K UK i

PR T 53.791%.23. 963%.8. 523 % 1y ¥ B 4> A AE
S 3 AN E R 86. 218U MM A T 5
IR R AR 0 R I 4 A A Ry B S S B R 5 AT 7E
S — A3 A B R AR AT 1 DR SR A R B AR
R R AR AR R E DR
JE L UL TE B — A SR AR SR T X SR FR AR 15 B 5
& T AU B R R L U AR bR o 22 BT 35908 Bk 7
R4 FESBIRSBRESIE
Table 4 Principal component analysis of

variance decomposition

F R TS g TR A R Tk
Principal #;:?Eﬁ Contribution Cumulative
component en rate contribution
number value /% rate/ %
1 7.531 53.791 53.791
2 3.355 23.963 77.754
3 1.193 8.523 86. 278
4 0. 790 5.641 91.918
5 0. 469 3. 350 95. 268
6 0. 318 2.269 97.537
7 0.162 1. 154 98. 691
8 0.092 0.656 99. 347
9 0. 050 0. 359 99. 706
10 0.022 0. 154 99. 860
11 0.010 0.073 99. 933
12 0. 007 0. 047 99. 980
13 0.002 0.012 99.993
14 0.001 0. 007 100. 000
x5 BEFHEER
Table 5 Component matrix
e A F 4y Principal component
Initial factor 1 2 3
PI#ECH Species richness 0.679 0.515 —0.463
Wy Fh %5 i Species density 0.689 0.231 0. 608
4 )% Latitude —0.709 —0.648 —0.146
2 Longitude 0.549 —0.653 0. 090
AEYJIR Annual temperature 0. 944 0.146 0.042
1 A& Jan. average temperature 0. 863 0.436  0.159
7 A ¥R Jul. average temperature 0.797 —0.421 —0.177
AE R 5 Annual rainfall 0.928 .272 —0.004
AEFE S Annual radiation quantity  —0. 657 .151  0.663
AT IR FE Relative humidity 0

SR Mean altitude —0.713
W bR 1E 25 Standard deviation —0.505

AL ESE e ati SUT-
RUBUGBEIMMZ I Ratio of sur=_ 57 gg5 —g, 071
face area to projected area

A X (D) L Area —0.739 0.239 —0.221

0
0
. 956 0.075 —0.056
0
0

. 692 —0.146
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Fig. 3 Cluster analysis of plant species diversity of
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Linolenic acid resources in China

FAXT 2R Z o HA&AE DX (8] 1 )RR AL PE AR B R
IR Ry — 38 % XS R R ) b 5 3 0 A A2 300
i (H B A) 25 (Paeonia lacti flora) . A4E F (Physo-
carpus amurensis) Jill#& (Corylus ferox) .15 B 48
3% (Rabdosia japonica ) 25 2 HAth #o X 55 b H &=
WA AT B SRR T IR Z . SR
B Hi F R (Cucurbitaceae) 55 2% L X 7 5 88 ) W)
Bl ZE 8 (Brassica) . I ZE J& (Camellia) . B2 &
(Rhamnus) 7 X FEA 8

55 2K ZR U M IX, B ZE I L ik A T 1
GRS BEVE RS 3 N X, 3% X5 R H X A
LR B I AR H R VBR P T R X 3 S i X ] 1Y
PR AR AR BEAR K X XA 365 FhE FRIR 9% IR AE ) »
HHFE 302 . LAAEILAA (Pinus armandi) K8
WA (Rosa omeiensis) 55 % #it #F (Quercus aliena
var. acuteserrata)Z N E BT RRREEEY . %
KUAEF B EIER Y 300 DL 5 e F I ik
J& (Celastrus) B RR L,

KR HA A BRI AW, db R 4o i
I AE BRI N 2 AU XL AR B 2 KU
¢, T B8 U] hy AT 2 LA . i X AR A T R
GRS RSP i I = REOK VAN BB W N SR E e N3 IS
iy b R BOW R IR IR ) A AR & MR A 3
300 B, A B VS W A (Chamaecyparis obtusa
var. formosana) .G 5+ KI5 (Mahonia japoni-
ca) JB] Bl + KTy 57 (Mahonia oiwakensis) . 5 4
MAE (Malus doumert) | |8 M 55 W B (Celastrus ku-
sanoi ) B 55 R IR R IR A ) . Horh & 78 Jwd A0 A0 65
BRI A M. X TR TR R
BB = BRI NA K R (e (ILZR R L L
g (Symplocos) MK £ .

U AR 1A X i R b AL A L
2, Jm TR R AU OB S R L Bl B A o
W o R P E A ORI L Rl AR L B
Wb 322 X5 B B 29 5 B0 L b XA ) oA AR
PRBS AT . 2% X R IR BT IR AR W) ) 3k 253 L R
A 10 Fh, £ 451 B9 K (Euphorbia hainanen-
sis) B BB R (Maytenus hainanensis) | % 3 b
(Chuniophoenix nana ). ¥ g B & ( Polyalthia
lawi) 55 o ZM X UL R ERE R AR (Palmae) |
P H B (Rubiaceae) 55 2 3, I DL ZE & & B i )&
(Mallotus) k35 )& (Elaeocar pus) fp2R i £,

ST AR AR DX, AL R 2B VL IR LTI L WL
AAHLIX . & T A VI A 2 XA L 2R XL
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370 FZ P HL LA L BT UL X R B KA
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A. Lamiaceae; B. Euphorbiaceae; C. Fabaceae; D. Rosaceae;

E. Rutaceae; F. Brassicaceae; G. Cucurbitaceae; H. Lauraceae;
1. Rubiaceae;]. Moraceae; K. Theaceae; L. Arecaceae;
M. Fagaceae; N. Caprifoliaceae; O. Celastraceae
Fig. 4 Distribution map of the main groups of

Linolenic acid resources in China
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