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Numerical taxonomy of origin plants of Fructus Xanthii and identification of its crude drug

HAN Ting., ZHANG Hong, ZHANG Qiao-yan, HUANG Bao-kang, ZHENG Han-chen, QIN Lu-ping* (Department of Phar-
macognosy, School of Pharmacy, Second Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To conduct a numerical taxonomy research on the origin plants of Fructus Xanthii and to identify this
crude drug. so as to provide evidence for the classification, identification and germplasm optimization of Xanthium genus. Meth-
ods: Fruits of Xanthium plants from 25 populations in China were collected and cultivated in the same location. Their growing
conditions and morphological characteristics were observed after seedling emergence. And 20 taxonomic characters of the plants
such as growth cycle, height of the whole plant, length of leafstalk, length and density of involucre thorn, length of beak and
color of ripe fruits, etc. were selected for detailed observation, recording and analysis. Original data matrix X = { Xj } 2520 was
established by means of 25 operational taxonomic units(OTU) and related 20 groups of characteristic data. The established ma-
trix was analyzed using hierarchical cluster analysis on SPSS 13. 0 software. Results and Conclusion: The origin plants of Fructus
Xanthii from 25 populations of China fell into four groups, largely consistent with the morphological identification results of
this study. The first group was identified as Xanthium sibiricum , the second as X. mongolicum, the third as X. sibiricum var.
subinerme, and the fourth was temporarily named as “Shenzhen-type cocklebur” Xanthium sp.. The Shenzhen-type cocklebur
was special in some taxonomic characters and was possibly a cultivated variety of Xanthium genus. The origin plants of Fructus
Xanthii in China can be systematized into 3 species and 1 type. which has been added to the existing taxonomic criteria. The
cluster analysis method in this study can be applied for discrimination of Xanthium plants and crude drugs.
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Tab 1 Differences of phenological period between cultivated cocklebur of different populations

No. Populations em:—;iilérelgdate Flowering phase Fruiting phase C}if:::;/g)
1 Miluo. Hunan Province M. of May From F. to L. of September From F. to L. of October 170
2 Beijing F. of May  From M. of June to L. of July From L. of July to F. of September 130
3 Linyi. Shandong Province M. of May From F. to L. of September From F. to L. of October 170
4 Huangshan, Anhui Province M. of May From F. of September to F. of October From F. of October to F. of November 180
5 Xi’an. Shaanxi Province F. of May  From F. of July to L. of August From M. of August to L. of September 150
6 Bengbu, Anhui Province M. of May From F. to L. of September From M. of September to L. of October 170
7 Yantai, Shandong Province M. of May From L. of August to F. of September From F. of September to M. of October 150
8 Quzhou. Zhejiang Province M. of May From F. to L. of September From M. of September to L. of October 170
9 Guilin. Guangxi Autonomous Region L. of May  From M. of September to M. of October From M. of October to M. of November 180
10 Chifeng, The Inner Mongolia L. of April From L. of May to F. of June From F. of September to L. of June 70

Autonomous Region
11 Sanming, Fujian Province M. of May From F. to L. of September From F. to L. of October 170
12 Tianmen, Hubei Province M. of May From F. to L. of September From F. to L. of October 170
13 Gao’an. Jiangxi Province M. of May From F. to L. of September From F. to L. of October 170
14  Zhumadian, Henan Province M. of May From F. to L. of September From F. of October to L. of November 180
15 Lianyungang, Jiangsu Province M. of May From F. to L. of September From F. of October to F. of November 180
16  Nanjing, Jiangsu Province M. of May From F. to L. of September From F. of October to L. of November 180
17 Jinan, Shandong Province M. of May From L. of August to F. of September From F. of September to M. of October 160
18  Shenzhen, Guangdong Province M. of June From F. to M. of October From L. of October to F. of December 180
19 Shanghai M. of May From M. of September to M. of October From F. to L. of October 170

20 Dalian. Liaoning Province M. of May From M. of September to M. of October From M. to L. of October 170
21 Rengiu. Hebei Province F. of May From F. to L. of June From L. of June to L. of August 120
22 Ding’an, Hainan Province M. of May From L. of September to M. of October From F. to L. of October 170
23 Kaili. Guizhou Province M. of May From L. of September to M. of October From F. to L. of October 170
24 Hangzhou. Zhejiang Province L. of May  From L. of September to M. of October From F. of October to F. of November 170
25  Changsha, Hunan Province L. of May  From M. to L. of October From L. of October to L. of November 190

F. The first ten days of a month; M: The middle ten days of a month; L. The last ten days of a month

*2 RUBEEHEKESHNER
Tab 2 Differences of appearance between cultivated cocklebur of different populations
] Height of Length of _Transversal ) Portrait ) Transversal ) lex}ll:lll?cdrp;)};ih ley?:iilcz;;a]e)jrx
No. Populations wl’x‘ole/plant ]éafs/talk dlam?tel; of leafl dlam‘eter/ of leaf  diameter/portrait red in later red in later
(x,0/cm) (x,0/cm) (x,0/cm) (x,l/cm) diameter stage of growth  stage of growth

1 Miluo, Hunan Province 104 6. 80 9.25 9.02 1.02 Yes Yes

2 Beijing 52.8 3.89 5.15 5.53 0.93 No Yes

3 Linyi, Shandong Province 107.5 7.57 8.17 9.19 0. 89 Yes Yes

4 Huangshan, Anhui Province 116.9 6.21 7.44 7.92 0.94 Yes Yes

5 Xi’an, Shaanxi Province 78.7 3.10 4.80 5.04 0.95 No Yes

6 Bengbu, Anhui Province 96. 4 7.13 9.52 9.84 0.97 Yes Yes

7 Yantai, Shandong Province 97.8 7.06 8.90 9.13 0.97 Yes Yes

8 Quzhou. Zhejiang Province 90. 6 4.21 7.48 7.60 0.98 Yes Yes

9 Guilin, Guangxi 123.5 5.29 8.63 9.78 0.88 Yes Yes

Autonomous Region
10 Chifeng, The Inner Mongolia 7.0 4.10 3.65 3.93 0.93 No Yes
Autonomous Region

11 Sanming, Fujian Province 100. 6 5.70 7.96 8.81 0.90 Yes Yes

12 Tianmen., Hubei Province 94.8 5.13 6.58 7.50 0. 88 Yes Yes

13 Gao’an, Jiangxi Province 117.8 4,74 7.18 8.33 0. 86 Yes Yes

14 Zhumadian, Henan Province 118.8 3.93 6.34 7.23 0.88 Yes Yes

15 Lianyungang, Jiangsu Province 117.2 4.85 7.10 7.60 0.93 Yes Yes

16 Nanjing, Jiangsu Province 133.9 5.20 7.43 9.01 0.82 Yes Yes

17 Jinan, Shandong Province 114.4 5.46 7.05 7.11 0.99 Yes Yes

18  Shenzhen., Guangdong Province 67.8 5.10 6.23 6.38 0.98 No No

19 Shanghai 113.0 6.38 8. 19 9.79 0. 84 Yes Yes

20 Dalian. Liaoning Province 67.7 4.42 6.76 7.24 0.93 Yes Yes
21 Renqiu, Hebei Province 14.5 3.87 4.29 4.45 0. 96 No Yes
22 Ding’an, Hainan Province 113.6 6.48 7.20 7.68 0.94 Yes Yes
23 Kaili, Guizhou Province 108. 2 6.22 8. 36 8.72 0. 96 Yes Yes
24 Hangzhou, Zhejiang Province 62.0 4.88 8.20 7.95 1.03 Yes Yes
25  Changsha. Hunan Province 100. 0 5.63 9.92 11.25 0. 88 Yes Yes
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Tab 3 Morphological differences of ripe fruits of cultivated cocklebur of different populations

I',ength of Diameter of I.‘ength of Density of Length of Weight oif a Separate Whethe?r
No. Populations mvolu'cr.c involucre involucre involucre beak hundrc‘d ripe Color gf or unit the basis
(Corgammg (z+l/cm) :horn jhorn (1) em) fruns ripe fruits of beak of fhorn
beak.z,//cm) (x,l/cm) (x,cm?) (x.m/g) thicken
1 Miluo, Hunan Province 1.62 0.62 0.32 52 0.35 17.5 Brown Separate, few unit Yes
2 Beijing 1.23 0.47 0.15 28 0.14 7 Light brown Single beak No
3 Linyi, Shandong Province 1.45 0.50 0. 26 49 0.33 11 Brown Separate or unit No
4 Huangshan, Anhui Province 1.70 0.50 0.25 61 0. 30 10.5 Brown Separate No
5 Xi’an, Shaanxi Province 1.33 0.58 0.15 40 0.21 13 Light brown Unit No
6  Bengbu, Anhui Province 1.50 0.43 0.25 56 0.35 9.5 Brown Unit No
7 Yantai, Shandong Province 1.71 0. 84 0.32 52 0.35 13.5 Deep grown Separate No
8  Quzhou, Zhejiang Province 1.52 0.50 0.28 57 0.28 10.5 Brown Separate Slight thicken
9 Guilin, Guangxi Autonomous 2.02 0.70 0.47 46 0.45 15.0 Brown Separate Slight thicken
Region
10  Chifeng, The Inner Mongolia 1.26 0.52 0.15 25 0.13 8.0 Light brown Single beak No
Autonomous Region
11  Sanming, Fujian Province 1.74 0.58 0.27 55 0.35 14.5 Brown Separate No
12 Tianmen, Hubei Province 1.52 0.50 0.26 49 0.32 11.5 Brown Separate No
13 Gao’an, Jiangxi Province 1.63 0.52 0.27 64 0.32 9.5 Brown Separate No
14 Zhumadian, Henan Province 1.45 0. 49 0.27 57 0.30 10.5 Brown Separate No
15 Lianyungang, Jiangsu Province 1.55 0.58 0.25 66 0. 30 10.0 Brown Separate No
16 Nanjing, Jiangsu Province 1.71 0.55 0.27 58 0.34 10.0 Brown Separate No
17 Jinan, Shandong Province 1.85 0.68 0.32 69 0.43 15.0 Brown Separate No
18 Shenzhen. Guangdong 1.00 0. 60 0.16 60 0.15 13.0 Brown Unit, few separate No
Province
19  Shanghai 1.67 0.58 0.30 59 0.32 14.0 Deep grown Separate No
20  Dalian, Liaoning Province 1.75 0.54 0.26 59 0.32 9.5 Brown Separate or unit No
21  Rengiu, Hebei Province 1.47 0. 60 0.17 40 0. 20 12.0 Light brown Unit No
22 Ding’an, Hainan Province 1. 60 0. 60 0.27 61 0.33 10.0 Brown Unit, few separate No
23 Kaili, Guizhou Province 1.69 0.58 0.26 64 0.32 12.0 Brown Unit No
24 Hangzhou, Zhejiang Province 1.75 0.53 0.25 61 0.35 13.0 Brown Unit, few separate No
25 Changsha, Hunan Province 2.08 0.65 0.45 68 0. 40 13.5 Brown Separate Yes

Ay
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Fig 1

Comparison of ripe fruits of 4 Xanthium sp ecies

A: X. sibiricums; B: X. mongolicum;C. X. sibiricum var. subinerme;D:. Xanthium sp.
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Fig 2 Phenogram of Q cluster analysis
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