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Table 1 Sample collection information
B 4 B KA A W

Number Place name Longitude and latitude Collection date/ (4E-H ) Altitude/m
1 TR AN AR I 35°58'36. 0, FR £ 113°42'04. 0" 2015-11 620. 0~~650. 0
2 TR AR Jb4h 36°09'55. 0", Z 48 113°44736. 0" 2015-11 640.0
3 TR MM AR S Jb%5 36°07'30. 57, R 4 113°42'52. 8" 2015-11 706.0
4 WAL E KT 2 db4 36°29'39. 87, &R 4 113°5555. 7" 2015-11 571. 4
5 WALRZ B & Jb4h 36°49'51. 5", 48 113°49'43. 5" 2015-11 704.5
8 itB R FK S Jb4h 36°48'02. 8", 7 48 113°44'24. 6" 2015-11 720. 4
7 WIFG e SR S Jb4 36°5343. 4, /R4 113°30'23. 17 2015-11 1 046.0
8 ME LR S db45 36°56'01. 3, R % 118°21'29. 77 2015-11 1356.0
9 L P R P - Jb4h 36°40'21. 17, R 48 113°24'32. 4" 2015-11 792.0
10 WP o B K & db4h 36°190. 8", 4 112°32'44. 7" 2015-11 1074.0
11 ilfuge=s wia db46 36°13'50. 1, R 4 112°23'12. 2" 2015-11 1302.0
12 WFEHEXEAS db4 36°09'52. 47, %R % 112°07'20. 8" 2015-11 1148.0
13 WP BN & Jb4h 36°06'36. 77, 48 112°29'57. 8" 2015-11 1033.0
14 WFKFAEE db4 36°04'51. 17, R £ 112°43'03. 4" 2015-11 988.9
15 WGP E 4 db4 36°10'41. 77, R 4 113°24'06. 5" 2015-11 1176.0
16 PR A S Jb4h 35°58'01. 87, &R 4 113°29'02. 5" 2015-11 1393.0
17 WEBENIARRES Jb4h 35°47'43. 4", R £ 113°25'40. 8" 2015-11 1 400.0
18 I & JFR & db4s 35°44'17. &, FR % 112°48'57. 2" 2015-11 1023.0
19 WK EE S db4 35°5042. 67, R % 112°35'14. 9" 2015-11 788. 4
20 WIS PR AR R db4 35°2020. 87, R4 112°30'54. 5" 2015-11 677.8
21 LIV BH 3k 81 0 Jb4h 35°24'16. 5", 48 112°12'25. 0" 2015-11 1295.0
22 LLIPE 4 iy 57 L 4R Jb4h 35°20737. 47, KR £ 111°59'13. 9" 2015-11 1015.0
23 17 g A 0L db4 35°17'35. 67, R 4 111°53'46. 9" 2015-11 690. 0
24 WF%ER NS db4 35°23'08. 27, %R 4 111°35'57. 47 2015-11 806. 4
25 A g == Jb4 35°04'51. 17, /R 4 111°2001. 3” 2015-11 841.0
26 WIFE PR =148 db4s 34°51'51. 0, R 4 111°21'42. 07 2015-11 511.5
27 Ber 4 5 R db4s 34°27'45. 2/, 7R % 109°57'56. 8" 2015-11 972.0
28 PP R AT Jb4h 34°15'21. 7", % 48 110°08'10. 4" 2015-11 1100.0
29 B3Py Ly PHAR AR 5 Jb4h 33°27'01. 0", % 48 110°16708. 0" 2015-11 566. 0
30 BewE PR Bk R db45 33°37'20. 4, R % 110°31'15. 47 2015-11 739. 2
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Table 2 The quality of forsythia and soil factor results
o ERET ASE ERE&E ERERNY &R BRGEE L2RER TR R R R
Forsythoside A Phillyrin Aleohol-soluble Total ash Total nitrogen  Available phosphorus  Awvailable potassium pH
Number content/ % content/ % extraction content,/ % content,/ % content/ (g * kg™1) content/(mg * kg~1) content/(ug+ g~ 1)
1 0.81504+0.021 2 0.33504+0.007 1 14.591 010.839 3 2.1420+0.064 6 2,200 0+0.1131 2.2054+0.058 1 266.533 442,918 5 7.635 0+0.106 0
2 0.935 040,063 6 0.180 0£0.000 0 14,614 0+0.475 2 2.554 8+0.196 1  3.740 040.028 3  3.459 8+0.420 0  386.300 6+7.1222 7,620 040.325 3
3 0.950 0+0.0424  0.2150+0.007 1 16.237 5+0.265 7 2.687 4+0.026 4 3,360 0+0.141 4 3.2624+0.290 7 361.699 1+4,.8554 8,160 0+0.070 7
4 1.385 040,007 1 0.215 040.007 1 17.7152+0.178 0 2.818 5+0.014 7 2.1250%+0.007 1  1.321440.4150 121.043 9+3.894 3 7.930 0+0.028 3
5 1.365 040,049 5 0.600 010.0424 20.033 6+0.364 2 3.190 4+0.064 6 2.405 0+0.063 6 1.459 3+0.268 1 113.5227+4.336 9 7.995 0+0.106 1
6 1.700 0£0.000 0 0.575 040,035 4 19.139 4+0.550 1 2.914 040.033 2  2.940 0+0.028 3  6.458 3+0.418 4  189.919 14+3.560 7 7.400 0+0.028 3
7 1.245 04£0.007 1  0.185 040,007 1 16,382 7+0.8754 2.834 040.0358 3.710 0+0.028 3 14.758 5+1.146 0  481.185 0+1.017 3 7.285 0+0.049 5
8 0.760 0+0.0424  0.205 0+0.007 1 13.263 010.599 0 2.6312+0.0057 1.510 0+0.0424 6,447 4+0.416 5 178.683 012,027 7 7.900 0+0.099 0
9 1.080 040.226 2 0.225 040.021 2 16.316 2+0.300 0 2.355 4+0.0184 3.11501+0.063 6 4.699 2+0.416 5 184.883 0+3.064 5 7.740 0+0.056 6
10 1.485 0+0.007 1  0.200 040,014 1 16,931 8+0.1122 1.350 940.604 7 0.725 0+0.021 2 4.404 5+1.038 1  206.553 8+6.183 0 7.290 0+0.198 0
11 1.015 040.353 6  0.160 040.000 0 15.418 8+0.787 2 2.403 6+0.0744 0.040 0+0.000 0 2.716 5+0.516 0  164.3124+2.0354 8.120 0+0.014 1
12 1.000 04£0.0141  0.190 040,000 0 13,180 1+0.364 0 2.711 040.0305 1.850 0+0.028 2 1.101 540.103 6 206,866 8+0.602 0 7,765 0+0.190 9
13 1.265 040.0354 0.170 040.000 0 13.687 0+0.158 § 2.4756+0.009 1 0.535 0+0.007 1  2.569 4+0.310 9  121.175 9+10.295 2 8. 300 0+0.084 8
14 1.305 040,134 4  0.270 040,099 9 15,353 6+0.432 5 2.419 84+0.0008 0.575 0+0.007 1 1,321 740.4150 125.772 94+3.3310 8.255 0+0.021 2
15 1.250 0+£0.056 6 0.295 040,007 1 15,930 4+0.095 5 2.700 740.088 5 0.750 0+0.042 4 7.783 3+0.6220 237.517 3+1.9254 7.525 0+0.021 2
16 1.210 040.014 1  0.305 040.21 2 15.361 1+0.456 1 2.326 8+0.077 0 5.830 0+0.113 1 12.406 0+0.103 1  199.662 8+3.539 3 7.855 0+0.077 8
17 1.575 040.021 2 0.355 040.007 1 17.0356+0.1624 2.709 0+0.061 3 1.840 0+0.014 1 4.038 4+0.517 5 90.697 4+1.686 9 7,540 0+0.028 3
18 1.810 0£0.000 0 0.660 040,028 3 18,116 5+0.027 2 2.999 24+0.031 5 2.560 0+0.056 6 7,122 9+0.309 1 89,390 3+0.136 3 6.620 040.084 8
19 1.875 0+0.077 8  0.590 040,042 4 16,513 3+0.057 7 3.035140.0331 1.730 0+0.056 6 4,038 1+1.350 7  150.533 4410.527 2 7.850 0+0.014 1
20 1.100 04£0.014 1 0.245 040,007 1 16,447 3+0.847 0 2,680 140.051 8 2.795 0+0.007 1 5.728 6+1.040 1 196,967 4414.273 4 7.760 0+0.042 4
21 0.78504+0.021 2 0.290 0+0.014 1 14.019 8+0.028 5 2.180 6+0.086 8 1.660 0+0.056 6 11.0155+0.2055 243.090 3+3.227 7 6.835 0+0.063 6
22 1.500 040,028 3  0.160 040,000 0 14,001 9+0.266 9 2.412 440.022 8 2.260 0+0.042 4 10.428 240.209 5  177.590 2+13.965 0 6,875 0+0.091 9
23 1.310040.1131  0.175 040,007 1 16,708 70.424 8 2.391 440.012 6 1.295 0+0.0354 3.304 0£0.103 0  113.743 940.163 7 7.620 0+0.028 3
24 1.260 040.183 8 0.160 040.000 0 12.850 5+0.462 2 2.869 8+0.039 9 2.260 0+0.084 8 5,579 7+1.867 4  167.564 8+0.075 6 7.995 0+0.007 0
25 1.045 040,190 9  0.185 040.007 1 14.992 2+0.858 4 2.985 0+0.176 8 0.160 0+0.000 0 5,433 8+0.830 6 118.738 0+0.169 4 8.120 0+0.028 3
26 1.055 040.0354 0.165 040.007 1 18.944 7+0.199 2 3.128 4+0.017 9 1.890 0+0.028 2  2.642 9+0.207 6  182.404 0+0.213 8 8.065 0+0.049 5
27 1.270 04£0.000 0 0.270 040,141 0 17,159 2£0.282 5 2.448 84+0.046 1 1,110 0+0.014 1  1.319 940.414 9 164,993 94+3.811 0 5,505 0+0.134 4
28 1.185 040.0354 0.300 010.028 3 14.078 9+0.293 4 2.121 4+0.000 0 1.480 0+0.028 3  3.964 91+0.622 2  360.124 4+7.175 3 7.540 0+0.056 6
29 0.160 0+0.000 0  0.180 0+0.000 0 11.193 6+0.647 6 2.399 0+0.059 0 6,375 0+0.120 2 17.546 0+0.9324 181.018 1+1.838 8 6.535 0+0.162 6
30 1.475040.0354  0.175 040,007 1 12,256 7+1.261 8 2.784 440.041 8 2.320 0+0.028 3 3.6723+1.246 4 194,580 8+10.418 0 7.500 0+0.028 3
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Table 3 Correlation between the quality of forsythia and root soil factor
ERET A ERT EEEER MY BIRA N P K o
Forsythoside A Phillyrin Aleohol-soluble extraction Total ash
MBS H A Forsythoside A 1
B Phillyrin 0.531% * 1
BEVA S 14 Alcohol-soluble extraction 0.528 % 0.541* = 1
MRSy Total ash 0. 233 0.342% % 0. 294 * 1
N —0.303% 0. 066 —0.129 0. 070 1
P —0.300% —0. 055 —0.312* —0.081 0.616% * 1
K —0. 299 * —0. 248 —0.182 —0. 187 0.317* 0.278* 1
pH 0. 009 —0.143 0.029 0. 201 —0. 204 —0.375% * —0. 052 1
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Table 4 Active ingredients and forsythia extract and soil factor correlation matrix

25 R A
P Total nitrogen Available phosphorus Available potassium
EFMEH A Forsythoside A 0.844 4 0.844 6 0.852 7 0.851 6
ERFF Phillyrin 0.473 2 0.375 4 0.424 4 0.487 2
PR B Y Alcohol-soluble extraction 0.721 8 0.465 5 0.409 2 0.514 5
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Correlation Analysis of N,P,K Content in Forsythia Root Soil and
Medicine Effective Component Content
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Abstract: The rhizosphere soil of forsythia and the different origin of forsythia were used as the materials, by using the
method of the determination of the nitrogen, the flame photometry and the 2015 Edition Pharmacopoeia method, the
correlation of pH in root soil, total nitrogen, available phosphorus, potassium content and medicinal active ingredient
content was studied. The results showed that forsythoside A and soil factors of total nitrogen, available phosphorus,
available potassium showed a significant correlation, correlation coefficients respectively were —0.303" , —0. 300" and
—0.299", There was no significance among forsythin and total nitrogen, available phosphorus, available potassium.
Forsythia alcohol soluble extraction and available phosphorus were statistically significant negation correlation, coefficients
was —0. 312" . By gray correlation degree analysis,it was found that the forsythia alcohol soluble extractive,forsythoside
A, forsythin were correlated with pH and available potassium in the soil. The correlation coefficients between forsythoside
A and available phosphorus,available potassium, total nitrogen and pH respectively were 0. 852 7,0. 851 6,0. 844 6 and
0. 844 4,the results suggested that the accumulation of forsythiaside A content and soil factors were closely related. The
correlation coefficients between forsythin and pH, available potassium were 0.487 2 and 0.473 2 respectively; the
correlation coefficients between alcohol soluble extraction and pH,available potassium were 0. 721 8 and 0. 514 5, From
the above,it was found that the effective components of forsythia was the most closely related to the pH and total
potassium of soil factors. From analysis,it was known that N,P,K content of rhizosphere soil had correlation with the
accumulatin of effective components in forsythia,in the standardized cultivation of forsythia,N,P,K fertilizer ratio should
be reasonably used.

Keywords : forsythia ; effective components;soil factor;correlation analysis;gray correlation degree
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