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Abstract

[Objective ] This paper studied the changes, response mechanism, and correlation of functional
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traits of Leymus chinensis during vegetative growth period under different levels of organic fertilizers, in
an attempt to provide reference for the dynamic study of resources, environment, and plant functional
characters, as well as restoration of the grassland ecosystems. [ Methods] Selecting a grassland that had
not been fertilized for more than 20 years as the experimental site, which was enclosed and divided into
several small areas. Setting up four levels of organic fertilizer applications, with effective N amounts of 0,
63, 127, and 190 kg/hm?, respectively. Collecting samples before, during, and after the major vegetative
growth of L. chinensis, and measuring functional traits. The changing trend, difference, correlation, and
influence coefficient of functional characters of L. chinensis were analyzed by conic equation fitting, single
factor multivariate analysis of variance, Pearson correlation analysis, and integral (stepwise) regression.
[ Results] (1) Organic fertilizers increased at beginning and then decreased the leaf length, leaf area, natu-
ral leaf width, unfolded leaf width, specific leaf area, stem length, stem mass, and single plant mass of
L. chinensis sativus, while leaf dry matter and stem dry matter were decreased. (2) Organic fertilizers
changed the correlation among functional characters of L. chinensis, enhancing the correlation between
leaf area and specific leaf area, stem length and stem mass, and stem length and single plant mass, while
decreasing the correlation between single leaf mass and single plant mass, and leaf width and plant height.
(3) Organic fertilizers changed the contribution rate of phenotypic traits, including leaves, stems, and
plant heights, to single plant mass. Increasing fertilization levels, the contribution of leaves, stems and
plant heights tended to be balanced. The order of phenotypic traits affecting single plant mass of L.
chinensis was: Leaves > plant heights > stems. [Conclusion] Short-term application of organic fertilizers
had a significant effect on the functional characters of L. chinensis, which was mainly occurred in the later
stage of vegetative growth, especially on the single plant mass. Among them, leaf length, unfolding leaf
width, leaf area, and plant height had great influence on the single plant mass of L. chinensis . while plant
height was the most stable factor driving the change of single plant mass. At the same time, the correla-
tion between functional characters of L. chinensis was affected by the levels of fertilization. Fertilization
enhanced the correlation of some functional traits while weakened the correlation among others, and thus
there was a balance as a whole.

Key words Leymus chinensis; organic fertilizers; functional traits; correlation; driving factor
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Table 1 Correlation between functional traits of L. chinensis under different fertilization treatments

b3 AR Traits
Treatments LA LWM LDMC SL SW SM SDMC PH AB SLA
LA 1
LWM 0. 86 1
LDMC 0.12 —0.24 1
SL 0. 64 0.48 0. 69 1
SW 0.97" 0.90" 0.11 0. 64
CK
SM 0.70 0.88" 0.02 0.62 0.83 1
SDMC  —0.15 —0.13 0.62 0.39 0.03 0.34 1
PH 0.93" 0. 87 0.21 0.71 0.99™ 0.88" 0.19 1
AB 0.79 0.89" 0.10 0.78 0.84 0.91" 0.13 0. 86 1
SLA 0.76 0. 32 0.56 0.59 0.67 0.21 —0. 04 0. 64 0.34 1
LA 1
LWM 0.81 1
LDMC 0.14 0. 39 1
SL 0. 86 0.43 —0.18 1
SW 0.45 0. 86 0.67 —0.01 1
L SM 0.99" 0.78 0.15 0.88" 0.41 1
SDMC  —0.85 —0.71 0.27 —0. 80 —0.33 —0.82 1
PH 0.94" 0.91" 0. 40 0.70 0.70 0.92° —0.77 1
AB 0.94" 0.65 —0.15 0.95" 0.23 0.93" —0.94 0.82 1
SLA 0.95" 0.62 0.11 0.95" 0.24 0.97" —0.76 0.85 0.93" 1
LA 1
LWM 0. 84 1
LDMC 0. 20 0.61 1
SL 0.52 0.30 0.33 1
SW 0. 61 0.71 0.59 0.43 1
MF
SM 0.68 0.50 0.42 0.97" 0. 60 1
SDMC  —0.72 —0.61 —0.03 —0. 14 —0.78 —0.34 1
PH 0. 80 0. 82 0.67 0.77 0. 80 0. 89 —0.50 1
AB 0.77 0. 47 0.17 0.93" 0. 50 0. 96" —0.42 0.81 1
SLA 0.99" 0.79 0.14 0.57 0.59 0.71 —0.72 0.79 0.82 1
LA 1
LWM 0.74 1
LDMC 0.15 0. 45 1
SL 0.85 0. 65 0.24 1
SW 0. 63 0.88" 0. 70 0. 44 1
HF
SM 0.93" 0.71 0.24 0.99" 0.53 1
SDMC  —0.42 0.03 0.83 —0.31 0. 34 —0.33 1
PH 0.95" 0. 80 0.46 0.83 0. 80 0.90" —0.11 1
AB 0.88" 0. 64 0.12 0.99" 0. 40 0.99™  —0.43 0.82 1
SLA 0.91" 0.41 0.02 0.77 0.37 0. 84 —0.50 0. 83 0. 80 1

LA R m AL LWM. St it s LDMC. 4 5 fik 5 SL. 22K SW. 28598 SML 255t it s SDMC. 25T ) 5 % 5 s PH. #R 1 5 AB. LBk 5
i SLAL A, CK. X IR LE. ARG IE s M. Aok SR IE ; HE. K P RIS . = Bl 43 5 RRTE 0. 05 F1 0. 01 K 1 W3 AHKG

Note: LA, leaf area. LWM, average leaf mass. LDMC, leaf dry matter fraction. SL, stem length. SW, stem width. SM, stem mass. SDMC,
stem dry matter fraction. PH, plant height. AB, aboveground biomass. SLLA. specific leaf area. CK, control. LF, low level of fertilization. MF, medi-

um level of fertilization. HF, high level of fertilization. * and %% indicate significant correlation at the 0. 05 and 0. 01 levels, respectively.
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Influence of phenotypic traits on aboveground biomass of L. chinensis

under different fertilization treatments
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