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Biomass Allocation and Growth Analysis on the Ramets of Epimedium
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LIU Xuelian'**, ZHANG Mingjia", SUN Yihan", HE Wenbing", SHI Yunlong", ZHAO Yan’

(1.a.College of Life Science,b.College of Food Science and Engineering, Tonghua Normal University, Tonghua Jilin 134002, China;
2.Key Laboratory of Evaluation and Application of Changhai Mountain Biological Gerplasm Resources of Jilin Province, Tonghua Jinlin 134002, China;3.Tong-
hua Hongmeng Agricultural Planting Co., Ltd, Tonghua Jilin 134002,China)

Abstract: [Objective]ln order to investigate the growth characteristics and the influence of habitat on the biomass structure, allocation
characteristics, and growth patterns of population components of Epimedium koreanum.[Methods]This study selected three cultivation
habitats(hazelnut forest,poplar forest and pine forest) and the biomass characteristics, biomass allocation, and growth patterns of each
component of E.koreanum fruit during its maturity period were measured and analyzed.[Results]The results showed that the stem
biomass (0.486 8 g), leaf biomass (1.081 4 g), fruit biomass (0.250 5 g), and total hiomass (1.821 4 g) of E.koreanum in the hazelnut
forest habitat were significantly higher than those in the poplar and pine habitats.The distribution of stem biomass was highest in the

poplar forest habitat at 32.64%, followed by the pine forest, both of which were significantly higher than those in the hazelnut forest;
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The distribution of leaf biomass in the hazelnut forest was the highest (59.41%), but there was no significant difference among the
three habitats; The allocation of fruit biomass was highest in the hazelnut forest(13.77%), followed by the poplar forest, and lowest in
the pine forest (9.18%).The phenotypic plasticity in population quantity characteristics of E. koreanum in the pine forest habitat were
higher, and the biomass distribution of each module in the hazelnut forest was relatively stable. Habitats had a great influence on the
total biomass and leaf biomass allocation of leaves, fruits and ramets. There was a significant positive correlation between the biomass
of each module and the total biomass of ramets.There was a relatively consistent linear isokinetic growth pattern in ramet height, ramet
biomass and relative growth. Only the relationship between stem biomass and ramet height, leaf biomass and total ramet biomass in
Hazelnut forest showed a power function allometric growth relationship.[Conclusion]The ramets of E.koreanum had great ecological
plasticity and adjustability in growth and material distribution.
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Table 1 Habitat characteristics of the studied sites

FRHEA T AN
Environmental factors Cultivation habitat
SE-EREEAR Hazelnut forest R AR Poplar forest PARHK Pine forest
2] Longitude 126° 08’ 31.848”" 126° 09’ 4.284" 126° 08’ 54.06"
[ Latitude 41° 45’ 01.836" 41° 45" 38.7" 41° 45" 37.656"
MR Altitudes/m 526.85 426.18 459.92
BB JE Crown density /% 60 70 80
BRBE Light illumination /Ix 3346 1 886 1727
+ R Soil humidity /% 25.87 41.2 33.67
1 3E45 7 Soil bulk density/(g+cm™) 0.56 0.88 1.154
+ 44 LI Soil organic matter/(g-kg™) 102.09 71.15 47.03
+ A TN/g-kg™) 6.79 431 3.17
A TPAg - kg™) 1.11 0.87 0.94
+ 4 pH 6.25 6.90 6.34
+ 3 H1 5 % Soil conductivity/(us+cm™) 64.70 85.23 131.47
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Table 2 Quantitative characters among ramets in E. koreanum populations under different cultivation habitat conditions

PGSR ERIN HtR FEAEL SN /M FHE Tt O 2 A5 5 R B %
Characters Habitat Num Max Min Mean SD CV
SR MK Hazelnut forest 31 41.00 23.00 3251 422 13.00
kR /em K Poplar forest 27 45.00 23.00 32.93¢ 5.25 15.93
Height of ramet PP AR Pine forest 31 48.70 25.50 34.66° 6.01 17.33
-2 Mean 3 48.70 23.00 33.39 5.24 15.68
SERRFE MK Hazelnut forest 31 0.849 1 0.1712 0.486 8* 0.17 35.25
Yy Wbk Poplar forest 27 0.5829 0.1828 0.323 2 0.11 34.10
Stem biomass AR K Pine forest 31 0.681 1 0.1439 0.368 1° 0.16 42.12
S Mean 3 0.849 1 0.1439 0.395 8 0.16 41.22
SR Hazelnut forest 31 1.647 4 0.457 4 1.081 4¢ 0.42 38.89
2R ) g bk Poplar forest 27 1.061 8 0.087 3 0.586 6 0.25 42.79
Leaves biomass FABIHK Pine forest 31 1.5178 0.139 5 0.722 2" 0.32 45.00
- Mean 3 1.647 4 0.087 3 0.807 1 0.38 47.19
SRR AZE M Hazelnut forest 31 0.634 1 0.067 3 0.250 5 0.12 46.95
REY g K Poplar forest 27 0.1810 0.045 7 0.108 9" 0.03 32.03
Seed biomass FABSHK Pine forest 31 0.224 1 0.0329 0.108 2" 0.06 51.98
-2 Mean 3 0.634 1 0.0329 0.158 0 0.10 65.72
SERRBE MK Hazelnut forest 31 3.130 6 0.801 4 1.821 42 0.61 33.62
SRR BRI g B Poplar forest 27 1.720 9 0.349 1 1.018 7 0.32 34.01
Total biomass of
the ramet FABHK Pine forest 31 2.399 9 0.363 4 1.198 5 0.50 41.99
-1 Mean 3 3.1300 0.349 1 1.3610 0.61 44.66

R ING FREFR R ARG A 0] 22 57k W KF( p<0.05) R IR

Note: Different small letters mean significant differences between habitats at the 0.05 level, the same below .

K3 FRARBERAHZFERIRBGEYES R

Table 3 Biomass allocations of ramets in E. koreanum populations under different cultivation habitat conditions

/RGN A A% S IN] FME F-HME w2 B REU%
Characters Habitat Num Max Min Mean SD CV

SF-BRHR bk Hazelnut forest 31 37.27 21.36 26.83" 3.24 12.08
ZEAWYR SN/ % bk Poplar forest 27 52.71 24.02 32.64" 7.00 21.45
Allocation of stem biomass FAR A Pine forest 31 39.60 25.18 31.97 3.84 12.02
P45 Mean 3 52.71 16.24 30.12 5.78 19.20
SRR Hazelnut forest 31 66.76 47.97 59.41 4.72 7.95
A RSy L% Wbk Poplar forest 27 68.63 25.01 55.67" 10.02 18.00
Allocation of leaf biomass FAR AR Pine forest 31 67.13 38.39 59.36¢ 6.38 10.74
-4 Mean 3 5271 16.24 30.12 5.78 19.20
R Hazelnut forest 31 23.65 6.87 13.77 4.28 31.10
RAW SR % ik Poplar forest 27 22.62 4.26 11.68 4.87 41.72
Allocation of seed biomass FARSHR Pine forest 31 22.01 423 9.18" 4.50 48.98
15 Mean 3 23.65 4.23 11.62 4.85 41.72
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Figure 1 Regulations between biomass of modules and height of E. koreanum populations under different cultivation

habitat conditions
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Figure 2 Regulations between biomass of modules and total biomass of E. koreanum populations under different cultivation

habitat conditions
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