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Characteristics of modular traits and interrelationships of the

ephemeral species Plantago minuta

Qiu Dong', Wu Gan-lin', Zhou Xiao-bing”, Tao Ye'*
(1.College of Life Sciences, The Province Key Laboratory of the Biodiversity Study and Ecology
Conservation in Southwest Anhui, Anqging Normal University, Anging 246133, China;
2.Xinjiang Institute of Ecology and Geography, Key Laboratory of Biogeography and Bioresource in Arid Land,
Chinese Academy of Sciences, Urumgqi 830011, China)
Abstract: In this study, the ephemeral species Plantago minuta , wildly distributed in the Gurbantunggut Des-
ert in central Junggar Basin, China, was selected as the target species, and its the modular morphology, bio-
mass allocation and allometric scaling relationships were systematically analysed based on field investigation and
sampling. The results showed that, the body size of P. minuta was small, and its total biomass was only
0.402 3 g. Inaddition, the root to shoot ratio was 0.157, reproductive biomass and leaf biomass accounted for
44.2% and 36.9% , respectively, and biomass allocation was independent of body size. Significant correlations
and allometric scaling relationships were generally found between modular morphological indices, between
modular biomasses, and between morphological indices and biomasses. Among these, modular biomass com-
monly exhibited isometric scaling relationships (allometric scaling exponent=1), modular morphological indi-
ces generally showed allometric scaling relationships with the exponent 1, while allometric scaling relation-
ships with the exponent <{1 were commonly found between morphological indices and modular biomass. The

results partly confirmed the theoretical prediction. The differential allometric scaling relationships of P. minuta

5 B #:2016-07-01 EZHH.2016-12-10

ES T Z8E SR A KRR E S H (KJ2016 A436) 5 I RF22 5% 75 3 1 1 55 H (XBBS-2014-20)

F—1EE IR (1986-) . &, H MK FEN B+, FENFHEY RGEF S4B . E-mail:qiudong501@163.com
BEMESE MR (1983 .5 . A«T%UEJIU\J#)T A, B MNFAEY AT EHIT . E-mail: xishanyeren@163.com

http ://cykx. lzu.edu.cm



o541

BRAR 2 S A A /N AR T AS 1 P R A B AR LG R 745

at the modular level demonstrated different response and adaptations to the external environment and develop-

ment regularity of different modular components.
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Table 1 The morphological characteristics of the ephemeral species Plantago minuta
28 Parameter FN D/cm H/cm LN RL/cm C/cm? V/cm?® RL/H LN/FN
B KAl Max. 12 10.5 11.0 22 36.2 86.59 952.49 4.69 3.0
1% /ME Min. 4 3.5 4.9 7 13.0 9.61 49.03 1.73 1.4
¥ {E Mean 7 7.2 8.2 15 25.0 42.14 363.58 3.16 2.1
PRiEZE S.D. 2 1.7 1.7 4 5.9 18.73 208.47 0.86 0.5
LRRBCV 0.324 0.237 0.207 0.275 0.237 0.444 0.573 0.272 0.223

#:FN.D.H.LN.RL.C #1 V 4 31 R 46 )7 55 e 0 B2 R R 80 R K e IR i AR, TR .

Note: FN, D, H, LN, RL, C and V indicate flower number, crown diameter, height. leaf number, root length, crown cover and crown volume, re-

spectively, similarly for the following.
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Table 2 The modular biomass and allocation ratios of the ephemeral species Plantago minuta

e AGB/g
BGB/g TB/g R/S RR SB/T L/T S/T R/T
Parameter FB SB LB 41 Total

i K AH Max. 0.416 0 0.0396 0.3108 0.7601 0.1138 0.8739 0.246 0.532 0.106 0.478 0.906 0.197
% /IME Min. 0.030 3 0.0027 0.0299 0.0686 0.0104 0.0790 0.104 0.337 0.028 0.283 0.803 0.094
S {H Mean 0.182 2 0.0201 0.1461 0.3484 0.0539 0.4023 0.157 0.442 0.054 0.369 0.865 0.135
FRifE2 S.D. 0.101 7 0.0091 0.0725 0.1792  0.027 4 0.2052 0.030 0.048 0.017 0.043 0.022 0.022
AR RZBCV 0.558  0.450  0.496 0.514 0.508 0.510  0.189 0.108 0.308 0.115 0.025 0.161

1£:AGB.BGB.TB,FB.SB.LB.R/S.RR.SB/T.L/T.S/T # R/T 43 5 b LAY I 0 F AW S A GEF A i ZEEY I R i R 5
Vo BB 3 T L ) 2R AR W L ) AR e L ) B AR R LE R R AR R L. TR IR

Note: AGB, BGB, TB, FB, SB, LB, R/S, RR, SB/T, L/T, S/T and R/T indicate aboveground biomass, belowground biomass, total plant bio-
mass, flower biomass, stem biomass, leaf biomass, root to shoot ratio, reproductive ratio, stem to total biomass ratio, leaf to total biomass ratio,

shoot to total biomass ratio and root to total biomass ratio, respectively, similarly for the following.

R3I EHEYNENESHTEENEXRY

Table 3 Correlation coefficients among morphological traits of the ephemeral species Plantago minuta

240 Parameter FN D H LN RL C
D 0.860" "
H 0.573"" 0.672""
LN 0.767" " 0.742"" 0.573" "
RL 0.593" " 0.565" " 0.282 0.264
C 0.859" " 0.989" " 0.656" " 0.714" " 0.567" "
\% 0.823" " 0.944" " 0.791" " 0.689" " 0.520" " 0.966" "

Heox * AW BEP<0.0DMX., TH.

Note: * * indicates significant correlation at the 0.01 level, similarly for the following..

x4 EHEUNFENRSHEBNRELGIEHRELLHKE

Table 4 Allometric scaling exponent and isometric test among morphological traits of the ephemeral species Plantago minuta

S Fe 48 B0 Allometric scaling exponent (a) S5 L )46 56 Tsometric test
. ! R* p a 95 %6 E AR X1 95% CI F P
FN 0.359 0.000 1.556 1.147—2.111 9.121 0.005
D 0.488 0.000 1.199 0.912—1.576 1.821 0.188
LN 0.414 0.000 1.415 1.056—1.895 5.991 0.021
H RL 0.070 0.157 - - - -
C 0.481 0.000 2.407 1.828—3.171 53.477 0.000
\% 0.703 0.000 3.183 2.582—3.925 194.03 0.000
FN 0.760 0.000 1.298 1.075—1.567 8.109 0.008
LN 0.597 0.000 1.180 0.925—1.505 1.922 0.177
D RL 0.295 0.002 0.950 0.690—1.307 0.106 0.748
C 0.996 0.000 2.008 1.996—2.020 6 754.8 0.000
\% 0.952 0.000 2.655 2.439—2.890 754.28 0.000
FN 0.350 0.001 1.367 1.005—1.858 4.337 0.047
RL LN 0.047 0.250 — — — -
C 0.297 0.002 2.114 1.536—2.909 26.794 0.000
\% 0.245 0.005 2.795 2.009—3.889 55.102 0.000
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Table 5 Correlation coefficients between morphological traits and biomass of the ephemeral species Plantago minuta

ARLEEE YRy J¥ 48 4% Morphological trait
Modular
biomass FN D H LN RL C Vv
AGB 0.952" " 0.904" " 0.633" " 0.784" " 0.647" " 0.904" " 0.878" *
BGB 0.874"" 0.882" " 0.577"" 0.670" " 0.747" " 0.882" " 0.844" "
TB 0.918" " 0.879" " 0.583" " 0.738" " 0.708" 0.881" " 0.846" "
FB 0.920" " 0.868" " 0.579" " 0.748" " 0.689" " 0.870" " 0.837" "
SB 0.907 " " 0.779" " 0.652" " 0.834" " 0.459" " 0.759" " 0.760" "
LB 0.950" " 0.919" " 0.671° " 0.785" " 0.575" " 0.920" " 0.901" "
R/S —0.223 —0.103 —0.186 —0.395" 0.335 —0.110 —0.141
RR 0.348 0.344 0.117 0.301 0.488" " 0.327 0.269
SB/T —0.315 —0.517" " —0.237 —0.174 —0.540" " —0.493" " —0.419"°
L/T —0.156 —0.138 0.053 —0.073 —0.512" —0.125 —0.072
S/T 0.219 0.094 0.180 0.385" —0.339 0.101 0.132
R/T —0.219 —0.094 —0.180 —0.385" 0.339 —0.101 —0.132

e x FRDBEP<0.0HX, FH.

Note: * indicates significant correlation at the 0.05 level, similarly for the following.

R6 EaEYNERNESHISEYVEINSELGEHRELHKE

Table 6 Allometric scaling exponent and isometric test between morphological traits and

biomass of the ephemeral species Plantago minuta

S F B 48 8L Allometric scaling exponent (a)

S5 LY A 56 Isometric test

. Y R? r a 95 % EA5 X 18] 95% CI F P
FN 0.842 0.000 0.537 0.461—0.626 77.623 0.000
D 0.902 0.000 0.414 0.367—0.467 284.950 0.000
H 0.496 0.000 0.345 0.263—0.453 90.417 0.000
AGB LN 0.695 0.000 0.489 0.395—0.604 55.670 0.000
RL 0.327 0.001 0.393 0.288—0.537 48.092 0.000
C 0.902 0.000 0.831 0.737—0.938 9.870 0.004
% 0.883 0.000 1.099 0.963—1.225 2.137 0.155
FN 0.745 0.000 0.535 0.440—0.649 48.916 0.000
D 0.860 0.000 0.412 0.357—0.476 203.220 0.000
H 0.421 0.000 0.344 0.257—0.459 79.663 0.000
BGB LN 0.519 0.000 0.486 0.373—0.634 35.946 0.000
RL 0.462 0.000 0.391 0.296—0.518 60.957 0.000
C 0.859 0.000 0.827 0.715—0.956 7.255 0.012
\% 0.818 0.000 1.093 0.928—1.289 1.235 0.276
FN 0.793 0.000 0.508 0.426—0.605 72.519 0.000
D 0.872 0.000 0.391 0.341—0.449 256.290 0.000
H 0.440 0.000 0.326 0.245—0.434 93.837 0.000
TB LN 0.617 0.000 0.462 0.364—0.585 53.230 0.000
RL 0.410 0.000 0.371 0.277—0.498 63.947 0.000
C 0.873 0.000 0.785 0.684—0.901 13.132 0.001
\% 0.837 0.000 1.038 0.888—1.213 0.240 0.628
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b CERFRBR A i34 K B ik FAEY .
2.4 KAl Sed LB &

T A AR A A B ) X B B 3 A G (P <
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P 06 &, R W BH AR W o e ol R W 35 v Tt i A
Wy i oy L R
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Table 7 Correlation coefficients among biomass indices of the ephemeral species Plantago minuta

Z 8 Parameter AGB BGB TB FB SB LB R/S RR ST/T L/T S/T
BGB 0.939" "
TB 0.985" "  0.967""
B 0.986""  0.947""  0.998""
SB 0.903" " 0.775""  0.846" "  0.855""
LB 0.976" " 0.897"" 0.929""  0.927""  0.907""
R/S —0.192 0.106 ~ —0.090  —0.142  —0.347 —0.233
RR 047777 0.482"" 0.5817°  0.601" "  0.286 0.301 —0.068
ST/T —0.432"  —0.528"" —0.492"" —0.476" " —0.108 —0.387"  —0.281 —0.562""
L/T —0.273 —0.395" —0.419" —0.421" —0.101 —0.072  —0.327 —0.875""  0.395"
S/T 0.186  —0.115 0.083 0.135 0.347 0.227  —0.999" " 0.058 0.296 0.333
R/T —0.186 0.115  —0.083 —0.135 —0.347 —0.227 0.999" " —0.058 —0.296 —0.333 —1.000

RS EMEMNENEMERERENRBLGBHREERE

Table 8 Allometric scaling exponent and isometric test among biomass indices of the ephemeral species Plantago minuta

S L B 48 5L Allometric scaling exponent (a)

S5 LY A 56 Isometric test

X Y
R® P a 95 % BA5 X 4] 95% CI F P
AGB BGB 0.916 0.000 1.005 0.899—1.124 0.009 0.926
FB 0.918 0.000 1.082 0.969—1.209 2.123 0.156
BGB SB 0.672 0.000 0.913 0.733—1.138 0.706 0.408
LB 0.873 0.000 0.953 0.830—1.093 0.520 0.477
FB 0.722 0.000 1.185 0.968—1.451 2.933 0.098
5B LB 0.820 0.000 1.043 0.886—1.229 0.278 0.602
LB FB 0.902 0.000 1.136 1.007—1.282 1,671 0.039
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