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Abstract: Objective The differences of biomass and traits of cultivated Paris polyphylla var. yunnanensis in different geographic
origins and growth years were compared. And allometry analysis was carried out on the law of biomass accumulation, growth and
development in plants. Methods Using Peareson correlation analysis to study the relevance between the rhizome biomass of P,
polyphylla var. yunnanensis and latitude, longitude, climate factors of collection site. One-way analysis of variance (One-Way
ANOVA) and independent sample s-test were used to compare the significant differences in plant traits between samples. The
allometry of the biomass accumulation, growth and development of P. polyphylla var. yunnanensis was studied by standardized major
axis regression. Results Our research showed that the mean value of the rhizome biomass of the 5-year-old plants was 1.19—19.73
g, and there were significant differences among 12 origins (P < 0.05), which did not significantly correlate with the longitude,
latitude, mean annual temperature, and mean annual precipitation of the origins (P > 0.05). The rhizome biomass of P. polyphylla var.
yunnanensis increased with the growing age, and which even increased more rapidly after growing for five years. Among the same
growing age plants, the samples of rhizome biomass from Yuanyang was significant higher (and coefficient of variation of the
rhizome biomass) than the ones from Yao’an in Yunan Province (P < 0.05). The total biomass, plant height, leaf biomass, leaf length,

leaf width, and leaf area increased with growing age, whereas the specific leaf area (SLA) decreased with the growing age. The
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rhizome biomass/total biomass ratio increased with growing age in the samples from Yuanyang, while it didn’t change with growing

age in the samples from Yao’an. Allometry relationships existed in rhizome biomass vs. total biomass, plant height vs. total biomass,

leaf biomass vs. total biomass, and SLA vs. total biomass, respectively. Compared the samples from Yao’an, the samples from

Yuanyang had higher accumulation rate for rhizome biomass, shorter height, lower accumulation rate for leaf biomass, and higher

SLA. Conclusion The results indicated that the geographical provenances with shorter height, large and thin leaves could be

selected for maximizing the P. polyphylla var. yunnanensis yield. Furthermore, factors such as light should be considered when

cultivating P. polyphylla var. yunnanensis in order to increase the yield of the medicinal part of it.
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Table 1 Sampling information of P. polyphylla var. yunnanensis

JERE KAEHD ZiE (N) 2% (B FERRE/C SEH % 7K B /mm
1 A uHE 23.00° 103.02° 16.2 1336
2 oA 25.52° 101.38° 14.3 797
3 ~FE BET 24.43° 102.44° 15.1 934
4 Py RN 26.88° 100.19° 12.9 787
5 AT 23.24° 104.07° 14.9 1523
6 ~rE R 25.16° 103.01° 14.5 928
7 AR 24.57° 98.49° 14.6 1410
8 P22 i) 31.18° 103.81° 15.2 958
9 BRI E 25.31° 100.32° 14.4 861
10 e G 48 i E 33.51° 106.64° 9.7 771
11 ~HEE s 24.44° 100.12° 20.8 1130
12 A ENE 2341° 100.40° 20.6 1375
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Table 2 Comparison of rhizome biomass of 5-year-old P.
polyphylla var. yunnanensis samples from different origins
(xts,n=3)

E#GS  REEYE/e HfEVEH/g  RSD/%
1 9.96£6.04 b 2.84~2095  60.60
2 4.82+138¢ 237~6.53  28.60
3 13.304+5.20b 423~2434  39.10
4 4.06+1.34c¢ 1.52~6.19  33.00
5 1.26£0.62 ¢ 0.58~3.12  49.20
6 2.75£1.09 ¢ 1.13~5.53  39.60
7 19.73+10.14a  7.83~50.13  51.40
8 422+2.04c¢ 1.37~735 4830
9 2.14%0.61 ¢ 126~323 2850
10 3.15+£0.86 ¢ 1.37~4.53 2730
11 1.19£0.50 ¢ 0.55~1.94  42.00
12 4.64+2.11¢ 1.88~10.37  45.50

AENGFREREE (P<0.05)

Different lowercase letters mean significant differences (P < 0.05)
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polyphylla var. yunnanensis samples with growing year from

Dynamic changes of rhizome biomass of P.

different origins
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Table 3 Dynamic changes of traits of P. polyphylla var. yunnanensis samples from different origins
R AEKERE BAEYE/g HeiEi/em AR/ R MK /em

1 3 5.81+2.16 aB 17.819.9 aA 0.65+0.25 aB 5+1aA 9.0+2.3aB
4 9.61+3.97 aB 20.51+9.8 aA 0.8510.31 abB 611 abB 10.1£2.1 abB
5 12.31£7.15 abB 25319.2abA 1.13£0.50 abB 611 abA 10.7£1.9 abB
6 22.40+15.28 bB 28.3115.3 abA 1.73£1.16 beB 61+ 1bA 124129 beB
7 36.89114.51 cB 34.6116.1 bA 2.2610.99 cdA TE1DbA 144+£33cdB
8 55.91%13.72dB 36.0+8.7 bA 3.05+1.52dA TE1DbA 159+2.4dB

2 3 2.81x1.13aA 16.013.7 aA 0.3310.15 aA 5+1aA 57x1.1aA
4 4.7211.22 abA 22.316.5abA 0.5610.15 abA 5+1aA 7.1t 1.3 abA
5 6.3711.89 abA 22.919.1 abA 0.7120.16 abA 5+1aA 7.7£0.7 bcA
6 9.6411.92 beA 28.1110.0 abA 0.9910.24 beA 610 DbA 88F1.4cA
7 14.4416.12 cA 30.5+12.0 bA 1.55£0.52 cdA 61+ 1DbA 11.1+1.8 dA
8 20.51+5.21 dA 46.5115.0 cA 2.17x1.11dA TE1DbA 124+1.3 deA
9 38.6219.88 ¢ 67.6+16.0d 3.0910.62 ¢ 7£2b 133%15¢

JEtEg T AERKAERR/AR -3 /cm T AR/ em? Eemt A (em? g ) ARZEAEME/ S E

1 4.61+0.8 aB 31.4%+13.0 aB 9.61+2.5bA 0.7740.03 aA
4 4.61+0.8 aB 31.4%+13.0 aB 9.61+2.5bA 0.7740.03 aA
5 4.74+0.9 aB 35.1+11.7 aB 7.8+2.3 abA 0.7840.09 abA
6 52+1.2aB 41.8+144 aB 7.5+3.7 abA 0.8010.06 abA
7 5.7+1.2abA 53.2421.3 abB 5.9+2.0aA 0.8310.03 bcA
8 6.7+1.6 bB 73.0131.6 beB 52+12aA 0.8740.02 cB

2 3 6.8+1.2bB 81.24+23.6 cB 49423 aA 0.8940.03 cB
4 3.0+04 aA 12.6+3.9aA 10.1£5.4cA 0.78+0.05 aA
5 3.7£0.8 abA 19.947.3 abA 7.5+£1.7bcA 0.77£0.06 aA
6 3.610.5 abA 20.5+3.5abA 6.212.7 abA 0.76+0.05 aA
7 48+12bcA 30.7410.1 beA 53423 abA 0.78+0.03 aA
8 4.9+1.4bedA 40.81+17.5 cdA 4.441.7 abA 0.78+0.03 aA
9 58+1.9 cdA 54.01£24.1 deA 39+1.0aA 0.73+0.07 aA

NG RN F IR F A R AR IRE A B 2 W B 2R (P<0.05); KT FEEAFZIRFE — A RA R U H TR i 2

2 A EEZR (P<0.05)

Different lowercase letters mean significant differences between samples with different growing years (P < 0.05); Different capital letters mean significant

differences between samples collected from different origins with same growing years (P < 0.05)
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[ Fp RO R R A 8 B L [R5 s o BH R, 7 4R F0 8
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IRERRZEE S RAEYERN L ES AR EE

(P>0.05).
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B SRR, JulH B E MR R ZE A
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PN T k2 BLRE & (H EEIH TRUOK Tk 22 LR i
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Table 4 Allometric equations of Paris polyphylla var. yunnanensis samples from different origins

LR (X JEHE Jifg R? P
) 1 log y=1.057 7 log x—0.155 3 0.994 <0.001
2 log y=0.983 1 log x—0.105 3 0.992 <0.001
M- AR 1 log y=0.537 1 log x+0.747 5 0.517 <0.001
2 log y=0.600 6 log x+0.879 5 0.624 <0.001
A - e 1 log y=0.776 1 log x—0.833 1 0.839 <0.001
2 log y=0.902 3 log x—0.885 2 0.935 <0.001
tem T AR - S AR & 1 log y= - 0.444 0 log x+1.323 4 0.488 <0.001
2 log y= - 0.553 7 log x+1.244 2 0.625 <0.001
2.0 2.0 R 1
2
154
g 1.5
iE
ﬁ 1.0 £ .
B 2
? 1.04
= 0.5+
0 - 0.5
T T T T T T
2.0 0 0.5 1.0 1.5 2.0
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., 2.0
1.549
& X
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= 3
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Fig. 2 Allometric analysis of P. polyphylla var. yunnanensis samples from different origins
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