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Correlation between Ecological Factors and Quality of Polygonatum cyrtonema Hua from Different Producing Areas
ZHANG Xiao-yu, QIN Qian, TIAN Lei, ZHONG Guo-yue, ZHANG Shou-wen'
Jiangxi University of Chinese Medicine, Nanchang 330000, China

[Abstract] Objective: This study aims to clarify the relationship between the quality of Polygonatum cyrtonema Hua
and ecological factors in different producing areas, which is expected to serve as a reference for selecting suitable habitats for
P. cyrtonema to yield qualified Polygonati Rhizoma, introduction of this species, and sustainable utilization of resources.
Methods: The morphology of P. cyrtonema from 31 producing areas in Zhejiang, Fujian, Anhui, Jiangxi, Hunan, and Hubei
was analyzed and the content of effective components in the yielded Polygonati Rhizoma was respectively determined. The
correlation between the quality of P. cyrtonema and ecological factors in different producing areas was assessed via one-way
analysis of variance. Results: The morphology of P. cyrtonema, and the content of effective components in the yielded
Polygonati Rhizoma were significantly different among producing areas. Latitude, altitude, average annual temperature,
average temperature in July, sunshine hours, and frost-free period had great impact on the quality of P. cyrtonema. Latitude
and annual average temperature imposed great influence on the content of effective components in Polygonati Rhizoma.
Latitude was in significantly positive correlation with leaf width. Altitude was in significantly negative correlation with plant
height, leaf length, leaf width, and fresh weight of rhizome, and annual average temperature was in negative correlation with
leaf width. Moreover, the average temperature in July had significantly positive correlation with the content of
polysaccharide in Polygonati Rhizoma, and the number of leaves had significantly negative correlation with sunshine hours,
accumulated temperature, and frost-free period. Available phosphorus and available potassium in soil were beneficial to the
plant height and growth of rhizomes and leaves of P. cyrtonema. Content of hydrolyzable nitrogen was in significantly

negative correlation with leaf length, and the aboveground part was in significantly positive correlation with the underground
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rhizome yield. Conclusion: In the cultivation of P. cyrtonema, the key influencing factors of the Polygonati Rhizoma, such

as altitude, temperature, frost-free period, soil pH, phosphorus fertilizer and potassium fertilizer, and temperature, should be

emphasized.
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*x1 ZHEBHERER
FEf G KA M B K /m
1 VLG485 A S S R Bl 1L E116°42'54.42", N29°30'45.18" 51
2 VLG4 Hl 5 BB M E114°3471.48", N28°42'42.31" 194
3 VLGS B BT H AR H 5 E115°44'29.99", N28°45'26.29" 146
4 VLV 2: B BIHE 2 L IR R E115°3440.32", N25°11'30.40" 680
5 LV AR S BT H E114°8'8.43", N28°13'23.44" 371
6 VLV w2 1l 5 Bt E115°32'41.81", N25°12'59.76" 759
7 PANIEE s HER= N 7 AR Yk E115°31710.73", N25°4'8.99" 696
8 VLV v % L L R E115°20724.88", N29°3'40.75" 230
9 TR 4 B R s FE B LR AR E115°50"4.52", N31°10"43.69" 768
10 BRUR Sk = BT B0 AT E118°5126.44", N30°2'8.85" 469
11 TRUR B R RE HLE S R E118°48716.95", N29°57'34.24" 388
12 BRI SR B AR LB L E118°43"16.10", N30°2'29.75" 265
13 LIS LD 1B KT B - b B T E116°4'4.40", N31°17'16.86" 656
14 TERUAR 4 7% BT RELEE I E115°54'20.88", N31°16'19.33" 495
15 TR R g T W22 A8 L R B e E117°59'43.22", N30°52'23.38" 227
16 LA B P B 3 E117°49'58.33", N30°26'23.87" 460
17 LR B AR ZE E117°5243.33", N30°30'21.63" 154
18 TRUR T P A 1 E117°48'46.35", N30°34'40.64" 166
19 TR A AL LAES TN E117°42'14.87", N30°12'40.90" 510
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28 WA M TR 38 X AL ARG E118°42732.95", N29°4'22.98" 831
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31 WAL BB S A ORI R E115°10'34.61", N29°40'22.75" 155
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R2 ZUEHSHSEKEET

FE AEB/C AFREK 2 /mm 1 H ¥k C 7 H ¥k C H AR 4/h >10 CRU/C JCFE
1 17.6 1608.0 52 202 2089.0 6500.0 275
2 16.4 1771.4 46 273 1 460.4 5070.0 265
3 16.0 1.800.0 6.3 282 1820.0 5569.0 280
4 19.3 1624.0 8.4 287 1588.0 6115.6 280
5 17.7 17425 40 26.0 1567.3 5300.0 256
6 18.7 1 640.7 8.2 275 1748.7 59287 282
7 18.9 1560.3 9.9 273 1823.8 6059.1 284
8 17.0 1740.1 7.0 26.0 16672 5710.0 274
9 15.5 1381.5 28 27.6 2100.0 49357 228
10 16.4 1477.0 38 27.9 1963.0 51747 237
1 16.4 1477.0 38 27.9 1963.0 51747 237
12 16.4 1477.0 338 27.9 1963.0 51747 237
13 153 1366.0 3.0 27.9 20843 4200.0 220
14 15.5 1381.5 2.8 276 2 100.0 49357 228
15 16.1 13847 3.5 28.7 2050.0 5129.0 247
16 16.1 1558.6 32 28.6 2 100.0 5021.0 240
17 16.1 1558.6 32 28.6 2100.0 5021.0 240
18 16.1 1558.6 32 28.6 2100.0 5021.0 224
19 16.0 1626.4 3.9 27.8 1669.0 43897.0 240
20 17.7 1869.0 6.6 27.0 1 600.0 5525.0 263
21 18.9 1734.4 8.7 272 1760.7 5673.0 283
2 17.4 1700.0 6.2 2738 1900.0 5443.6 254
23 16.7 1325.0 5.7 26.7 1374.8 6651.1 308
24 16.6 1440.9 47 27.8 1290.5 6063.0 270
25 16.2 16220 3.6 23.0 1300.0 5016.0 275
26 16.9 15129 47 28.8 1963.7 6634.0 242
27 17.1 13514 52 282 18753 52918 232
28 17.4 1843.0 5.4 28.7 1900.0 5508.0 251
29 16.9 12156 438 277 1883.0 5200.0 255
30 16.8 1577.4 6.0 29.0 1754.5 6000.0 258
31 16.8 1389.6 6.5 17.0 1897.1 5698.5 263
R3 BHEHTET MERRRILE A BTN R SR S R AN AL, A R
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05037 11327 21169  98.44 23. O X R AT 5 22008 M B IR b AR PR 2 o
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A Al R
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ey SRR EUY% B E SUmg gt FRE/em K fem M9E/em MG/ R MRZEEM/om  ARZESE T RL/g
1 16.0320.009bcdefg 1.42+0.228defghi 128.50£23.50  14.30£0.56  5.57+0.72 141 11.25+1.00 80.47+8.66
2 13.28:£0.007fghij 1.24+0.110efghi 145.00£5.16  12.48+1.48  4.98+0.26 14+1 12.61+1.92 41.02+8.19
3 9.35+0.001mno 1.17+0.127ghi 61.49+13.08 11.14+1.97  4.61+0.86 1143 9.06+1.09 68.94+6.57
4 11.58+0.001ijklmn 1.54+0.317cdefghi 4326£7.84  7.16£0.58  1.56+0.50 132 7.33+0.49 46.15+6.07
5 13.38::0.007¢efghij 1.02+0.190i 43.85+2.15  6.324020  2.37+0.20 111 6.40+0.10 65.54+9.02
6 11.69+0.003hijklmn  1.21£0.063fghi 46.87+12.34 723137 1.90+0.62 1344 6.62+0.70 38.3142.05
7 13.72:£0.003¢fghij 2.08+0.353bcd 35.87+£5.56  7.27+1.11  1.83+0.06 9+1 6.42+0.22 35.47+3.81
8 14.80£0.016cdefgh 1.50+0.168cdefghi 146.67+1.15  19.25£1.25  5.05£0.25 25+1 12.7141.45 33.16+2.80
9 19.840.007a 1.75+0.508bcdefgh 43594170 7.36x0.27  3.23%0.18 1142 5.4940.13 60.79+6.73
10 16.97:£0.010abed 0.99+0.127cdefghi 68.18+21.09 11.78+2.47  4.09+1.24 12+4 9.83+1.74 45.31£6.90
11 12.83:£0.008fghij 1.10+0.063ghi 67.12419.98  10.7142.62  3.16+0.54 1143 10.34+1.54 60.87+7.81
12 8.89+0.002n0 0.84+0.063i 79.44+12.11 1231+1.96  4.04+1.04 16+3 11.62+1.52 28.71+2.89
13 12.1240.006hijklmn ~ 2.01+0.571bcde 50.20£0.90  7.68+1.22  3.59+0.39 942 8.05+0.18 28.71+4.67
14 14.74+0.003cdefghi  1.35£0.220defghi 48.56+18.22  8.54+1.95  3.41+0.89 1446 8.01£1.20 25.45+2.60
15 16.54:£0.026bcde 1.28+0.318efghi 4533+1.63  10.35+1.03  4.55+0.58 1142 6.59+0.55 32.04+7.92
16 16.98::0.006abcd 1.46+0.793cdefghi 57.09+16.18  9.13+1.54  3.35+0.89 1043 11.23+1.79 89.05+5.48
17 12.87+0.005ghijkl 1.83+0.416bcdefg 62.15+13.36 11.04+2.01  4.58+0.89 1243 12.35+1.05 54.24+9.25
18 14.78+0.059cdefghi  1.28+0.064efghi 43.66+7.50  9.46+1.11  3.12+0.55 842 6.57+0.92 48.79+5.97
19 10.6120.005jklmn 1.97+0.416bcdef 61.95t14.46 10.31+2.64  3.27+0.49 1043 7.67+0.87 49.43+8.68
20 13.97:£0.006defghi 2.23+0.478bc 52344205  7.18+0.32  1.95+0.16 132 8.83+0.20 57.43+4.16
21 11.91£0.015hijklmn ~ 1.28+0.126efghi 53.5043.70  7.30+0.50  2.00+0.30 1843 9.27+0.89 61.65+4.41
22 9.98+0.009kImno 1.64+0.386cdefgh 74.12£16.01  11.40£3.15  2.84+0.82 1246 10.55+1.29 52.94+4.14
23 12.53+0.013hijklm 1.68+0.190cdefgh 4528+4.43  8.46+0.50  3.82+0.27 23+3 6.83+0.64 47.60+6.16
24 17.14+0.042bcdef 1.28+0.127efghi 49.12+3.53 9.26+0.67 3.11£0.15 14+1 7.49+0.14 63.66+3.58
25 7.07+0.0070 1.75+0.520bcdefgh 52.76+23.55  8.66+1.92  2.72+0.43 17+6 8.51+0.66 31.73+3.82
26 11.77+0.004hijklmn ~ 3.88+0.001a 52.5044.62  13.23+0.91  5.37+0.93 1343 8.90+0.40 61.18+3.88
27 13.01:£0.001 fghijk 1.610.336cdefghi 50.88+3.79  10.51+1.02  4.82:+0.68 1241 8.57+0.41  103.96+8.70
28 17.440.007abc 2.49+0.604b 48.16£2.94  13.15:1.11  5.84+0.30 1242 7.4120.94 66.47+6.00
29 18.90:£0.006ab 1.57+0.110cdefghi 43.6142.19 837043  3.58+0.59 1242 6.32+0.47 67.67+5.78
30 18.39:0.006ab 1.39+0.229defghi 4530+£5.48  13.46:0.90  5.73+0.97 111 7.21+0.44 59.66+7.18
31 9.68+0.0111lmno 1.57+0.330cdefghi 41.43+£153 5544044  2.41+0.08 12+1 6.75+0.23 99.40+4.38
e FSVEE A AR /NE F R IR P<0.05,
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K5 ARFHMSEHERTERSER

e TS
o PH AUERY HEEN KM RE AN
mg-kg ' mg-kg ' mgkg ! grkg ' grkg !

1 650 27900  505.80 123.50 206  13.84
2 606 22810  461.00 12270 228 5801
3467 2237 31870 317.60 264 2716
4 465 7458  385.90 216.90 307 4331
5 612 5325 540.10 236.10 409  63.02
6 451 2008  359.50 190.50 263 2346
7496 1811  445.60 373.80 509  84.83
8 524 12080  505.40 65.30 153 11.43
9 471 3399 51850 315.00 625  114.23
10 491 1336  321.70 109.90 263 2026
11 421 2799 133.00 238.00 293 3684
12 504 2900 176.50 198.00 352 5543
13 488 14010  78.95 315.30 214 1287
14 516 4641  327.60 312.80 1.77 7.36
15 412 1726 114.50 91.09 214 17.19
16 461 2016 7699 158.20 352 436
17 448 8124  462.40 272.50 561 9779
18 452 1392 8632 177.10 265 4053
19 616 3927  167.10 419.60 533 6242
20 461 22430 504.80 336.30 200  17.34
21 523 25310  491.00 176.90 459 9358
22 451 21180  498.00 150.70 284 3484
23 454 3827 565.80 127.00 532 164.32
24 621 15750  554.60 191.30 362 46.66
25 531 19280  569.70 193.30 269 2851
26 420 544 285.10 70.50 057 1168
27 700 12520 230.00 301.90 352 5324
28 456 939 14220 55.18 470  98.87
29 527 10460  580.80 172.40 245 29.19
30 675 16170 536.00 46.94 319 2149
31 695 6.63  239.00 56.30 154 2587

WG TE S HRAE 5 7= M A 25 I A0 OGP 4 i 4
T, WP ERE SRR R H T, 55
Ktk . PR I SE RO 25 ff 5 i 5 I S A oG
PN A R, B AERKIBRAES S, £
£ TR IR 600~1000 m AY BRI 5 26 B8 Fnm- o 5
FIEMSG, FER SR, 7 HERME
BT B o B 03 IE AR OG, v R B R BB B
BEMEAAE, S5BUERICHEA BEIEMG, 7
J1 ¥ 2 5 WA AN () 7 1 HORS 2 0 R  E
A SCHRHE , R T e B A A A B A A
FRPRMAEUEEE o B R, 4R 2 A i ST
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®o6 ZHEBEHMEK. RESESEFHEXES

K ZHERTIR TR B U A B I g A B R=EER i o ik
EA3E - 0.056 0.213 0.072 0.277 0.244 -0.353 0.330 0.270
£ 0.338 -0.085 0.086 0.258 0.516" -0.269 0.113 0.073
K 0.229 0.237 -0.419° - 0.406 -0.387 -0.070 -0.398" -0.391°
AR -0.111 0.038 -0.053 -0.163 -0.416" 0.140 -0.123 -0.136
AR -0.272 0.039 0.339 0.245 -0.002 0.098 0.334 0.361"
1 A ¥ -0.196 0.047 -0.007 -0.081 -0.339 0.236 -0.110 - 0.064
7 1R 0.3947 0.064 0.076 0.337 0.346 -0.165 0.154 0.108
ERGEN P 0.285 0.081 - 0.054 0.100 0.203 - 0.465" 0.094 -0.029
=10 CHUR 0.010 0.250 0.055 0.175 0.062 0.372° - 0.089 -0.078
T -0.228 -0.102 0.132 - 0.049 -0.217 0.545" -0.052 -0.014
pH 0 -0.236 0.164 0.038 0.222 0 - 0.031 0.015
AR -0.072 -0.105 0.457" 0.154 0.027 0.273 0.365" 0.386"
A 0.090 -0.054 0.181 -0.019 -0.173 0.474" -0.017 0.020
KA -0.201 -0.032 -0.306 - 04617 -0.351 -0.306 -0.166 -0.153
£t 0.143 - 0.094 -0.307 -0.275 -0.123 0.022 -0.209 -0.227
A LT 0.027 0.031 -0.189 -0.222 -0.078 0.290 -0.208 -0.176
B JoT fiE -0.265 -0.035 0.806" 0.650" 0.361° 0.449" 0.968" 1.000

H: "P<0.05; 7P<0.01.
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