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Phenotype Characteristics and Biomass Allocation
of Wild Bromus inermis with Different Plant Heights

LIU Wenhao, JIN Guili* , GONG Ke, HAN Wangiang, WU Xueer

(College of Grassland and Environmental Sciences, Xinjiang Agricultural University, Key Laboratory of Grassland Resources and

Ecology of Xinjiang, Urumgqi 830052, China)

Abstract: The differentiation of plant height is the result of long-term adaptability of plants to environ-
ment. It is helpful to understand the diversity of germplasm resources by studying the response of plant
phenotype and biomass distribution to plant size. Based on the research materials of wild Bromus inermis ,
we studied 8 phenotypic traits and biomass of 3 species of small, medium and large plants, and investiga-
ted the effect of plant height difference on phenotype and biomass distribution by ANOVA, coefficient of
variation and linear regression model. The results show: (1) with the increase of plant height, the number
of tillers decreased by 46. 7%, stem diameter, number of stem nodes, panicle length and spikelet length
were the opposite, and the variation of tiller number among these phenotypic traits was the greatest can
reach 106.32%. (2) There was no significant relationship between the biomass variation of each compo-
nent and plant height. The small plants put more biomass into leaf and underground organs, medium and

large plants put into panicle and stem organs. There is a linear growth relationship between aboveground
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and underground biomass. (3) In addition to spikelet width and root length, other phenotypic traits, pani-

cle biomass and aboveground biomass have size-dependent effects (P<C0. 05).

Key words: Bromus inermis; plant height; phenotypic characteristics; biomass allocation
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Table 1 Community information of Bromus inermis

Py i o o i
Species Height/cm Coverage/ %
Tet=48 4 Bromus inermis 102.27+12.41  46.33+11.72
W5 Leymus secalinus 106.15438. 21 5.000. 00
HEAEE T Medicago sativa 57.50+21. 59 3.33+3.22

Density/(plant » m~ %) Biomass/(g * m %) Important value
296.67+5.77 944.18+410. 49 0.302
129.334161. 40 195. 074253, 37 0.215

14.67+8.33 150. 984235. 41 0.091

T« T AE = OIS i3 BE AT 5 B R X 2 B+ A A= i ) /4

Note: Important value = (relative height + relative coverage + relative density + relative biomass) /4
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Table 2 Basic parameters of different strains of Bromus inermis

, P . .
iR =git] I KM e /ME FH T e 2 R 5 R
Plant type Max/cm Min/cm Average/cm SD (0%
0. 05 0.01
/N Small-strain 63. 80 36. 30 49. 50 c C 7.78 15.72
Hi#k Medium-strain 102. 70 62. 20 77.98 b B 12.67 16. 25
KAk Large-strain 138. 20 79.50 96.91 a A 12.83 13.24
F Average 101. 57 53.33 74. 80 11.09 15.07
LKk ML gk ;S k. TR
None: L. Large-strain; M. Medium-strain; S. Small-strain. The same as below

R3 TEAKBEETEZREMEREREST

Table 3 Variability analysis of phenotypic characters of different strains of Bromus inermis

BRRECV/%

Hi#k Medium-strain Ktk Large-strain

it /IME Small-strain
S BEXL Tiller number 106. 32
Z5Hl Stem diameter 30. 36
ZX95 %0 Number of stem nodes 22.27
# 1 Root length 96. 22
K Panicle length 25. 88
/MK Spikelet length 18.07
/NEEFE Spikelet wide 16. 86

S48 3 Average variation 41. 46

96.97 106. 08
29.38 27.41
16. 23 13.93
32.69 34.62
23.91 20. 87
15.56 15.42
21.59 18.13
31.57 31.21
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S. Small-strain; M. Medium-strain. L. Large-strain. Different
letters in the figure indicate significant differences between
different plant heights (P<C0.05). The same as below

Fig. 1 Phenotypic traits of different strains

of Bromus inermis
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Fig. 2 Biomass comparison of different single strains

of Bromus inermis
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Table 4 Variability analysis of biomass of different strains of Bromus inermis

BERRECV/%

AR
Trait
JNBRE Small-strain F1Fk Medium-strain KAHE Large-strain
FiE Y Panicle biomass 110. 87 117. 05 109. 86
Z A& Stem biomass 78.22 105. 33 57.24
A4 )it Leal biomass 97. 38 109. 81 110.02
A4 ¥ & Root biomass 57.15 44,72 46. 26
Hb b A1 Aboveground biomass 74.53 87.81 51.77
BAEYHE Total biomass 90. 34 97.77 66. 60
601 100
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bb Z
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£ 40 al > S
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ag ag .
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222 b
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Bl 3 A Bk e TG 05 48 22 45 A R AR ) 4 T B 4 R Rk T 4 20 3 T AR A I

Fig. 3 Biomass allocation of different strains

of Bromus inermis

Fig. 4 Nutritional and reproductive distribution of

different strains of Bromus inermis
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Fig.5 Scatter plot of relationship between underground biomass and aboveground biomass
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