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Abstract: In this study, the organs of Fritillaria cirrhosa cultivated for different growth years were weighed, their
characteristics and biomass proportions were compared, and normality tests and variance analysis were conducted. The
regularity of biomass accumulation and allometric growth of F. cirrhosa was studied using Standardized Major Axis (SMA)
regression analysis. We found that the biomass values of the organs of F. cirrhosa at different ages followed the order: bulb >
leaf > underground stem > root. The biomass of bulbs and leaves increased the most during the fourth year, and the biomass
of roots and underground stems increased the most during the fifth year. The biomass of the above- and belowground parts of

F. cirrhosa increased with an increase in growing years, and the biomass of the aboveground parts was significantly different
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(P < 0.05). During plant growth, the ratio of the biomass of each organ to the total plant biomass changed, and there was a
positive correlation between the biomass of each organ and the total biomass. Except for the five-year-old flower and fruit
biomass and total biomass, the biomass and total biomass of all organs of F. cirrhosa in the other years showed allometric

growth patterns, which provides a theoretical basis for their artificial production.

Keywords: biomass allocation; Liliaceae; allometric growth relationship; growth years; different organs; growth rate; yield
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Figure 1 Morphological characteristics of Fritillaria cirrhosa
cultivated for different years
A, 14; B, 24F; C, 34FE; D, 44F; E, 54,

A, one year; B, two years; C, three years; D, four years; E, five years.
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Figure 2 Biomass of various organs of Fritillaria cirrhosa over the course of five years
PARF N SRR T s KR A IER R B35y TR AR E 5 BER R UUREAS 7] 47 B IR 4% B A2 9 8 (0] 2 35 22 53¢ (P < 0.05).

The negative and positive vertical axes represent the below- and aboveground parts, respectively. This is applicable for the following figures as well.

Different capital letters indicate significant differences among the same organ biomass of F. cirrhosa in different years at the 0.05 level.
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Table 1 Organ biomass of Fritillaria fritillaria in different years

wE
Organ

14

One year

24

Two years

34E

Three years

44

Four years

54E

Five years

i Root

%22 Bulb

Hi R 2% Belowground stem
Hh |25 Aboveground stem
I Leaf

AEHH Pedicel

1ECR) Flower (fruit)

0.000 1 £ 0.000 OE
0.003 3 +0.000 3D
0.000 3 £ 0.000 OE
0.001 1+0.000 1E

0.000 5 +0.000 1D
0.045 6 £ 0.002 8C
0.003 5+ 0.000 3D
0.024 7+ 0.001 5D

0.002 2 +0.000 3C
0.128 3 +£0.020 6B
0.007 9 +0.000 7C
0.0523+£0.002 8C

0.0092+0.001 6B
0.910 5+0.044 2A
0.023 0+ 0.002 5B
0.079 5+ 0.006 0A
0.178 0 +0.009 0B

0.023 5+£0.002 5A
1.153 5+ 0.108 1A
0.100 7+ 0.010 7A
0.470 7 +0.039 5A
0.274 4+ 0.018 9A
0.051 6 = 0.006 7A
0.172 5+0.010 4A

[FIAT AR R S - B0 )1 DUBERE A 6 B AN R A A AR BR () AR A AL R 25 72 (P < 0.05).

Different capital letters within the same row indicate significant differences in the biomass of the same Fritillaria cirrhosa organ between different years at the 0.05 level.
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Figure 3 Proportional biomass of various organs of Fritillaria cirrhosa at different years
A, 14: B, 24F; C, 34F; D, 44F: E, 5.

A, one year; B, two years; C, three years; D, four years; E, five years.
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Figure 5 Relationship between the organ biomass and total biomass in Fritillaria cirrhosa
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**indicate significant difference at the 0.01 level, R indicates the fitting coefficient of linear regression equation.
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Table 2 Simulated equations and significance test between the total biomass (y) and biomass of
various organs (X) of Fritillaria cirrhosa at different years
R FEKR UETIRE e p
Growth year Allometric relationship Fitted equation

RAEVES B EY)E Root biomass and total biomass - - -
i 22 A Yy 5 i 4 )& Bulb biomass and total biomass logy=0.7233logx—- 05238  0.892 0.000

! R ZE A 5 S A )& Belowground stem biomass and total biomass  log y=0.321 8 logx—1.1509  0.049 0.426
A4 5 8 A )& Leaf biomass and total biomass logy=0.674 6logx—03261  0.029 0.544
AW &5 @£ Y= Root biomass and total biomass logy=02446logx—0.3199  0.000 0.943
LY 5 S5 A4 i Bulb biomass and total biomass logy=0.5394logx—0.4028  0.749  0.000

? R 2R S B AR Belowground stem biomass and total biomass — log y =0.423 5logx—0.0832  0.213  0.083
MAEY) RS S A ) Leaf biomass and total biomass logy=-104945logx—1.9331 0.004 0817
WAEYE 5 a4 Y8 Root biomass and total biomass logy=0.5043logx+0.6353  0.062 0.370
25 A MR 5 B AE Y& Bulb biomass and total biomass logy=0.61061logx—0.1550  0.975 0.000

’ T ZE A& 5 SR Belowground stem biomass and total biomass  log y=1.363 2 logx+2.1338 0350  0.020
AR S S AP Leaf biomass and total biomass logy=2.4839logx+24386  0.127 0.192
WRAEY) & 5 45 Root biomass and total biomass logy=—02697logx—0.4976 0.190 0.104
figh 254 ) it 5 5 2E )5 Bulb biomass and total biomass logy=0.78141logx+0.1124  0.961 0.000

4 R ZE A 5 B4 Y& Belowground stem biomass and total biomass  log y =0.450 1 logx +0.8248  0.103  0.243
HAEY) RS S A Y& Leaf biomass and total biomass logy=0.82021logx+0.6955  0.148 0.156
Hh b2 RS S )& Aboveground stem biomass and total biomass  log y=0.530 3 logx +0.6673  0.025 0.575
RAY) &5 @Y= Root biomass and total biomass logy=-042941logx—0.3837 0.147 0.158
% 254 4 i 5 5 2E )% Bulb biomass and total biomass logy=0.7248logx+0.3117  0.837 0.000
R ZE A S SVEY) & Belowground stem biomass and total biomass — log y=0.597 3 logx+0.9550  0.409  0.010

5 HAYE 5 B Y Leaf biomass and total biomass logy=0.90721logx+0.8617 0362 0.018
M B ZEAY) &5 M AEY)E Aboveground stem biomass and total biomass  log y=0.772 4 logx+0.6076  0.487  0.004
TR A= S A Y& Flower (fruit) biomass and total biomass logy=1.00601logx+1.1180  0.098 0.257
TR Y 5 S L) R Pedicel biomass and total biomass log y=0.509 5 log x + 1.019 0 0.086  0.289
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