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Abstract Since the regeneration of Tilia amurensis is difficult under full light conditions, and vegetation
control can promote the growth of target species by changing light conditions and soil quality. In order to provide
the support for the cultivation of T. amurensis, the effects of vegetation control intensity on root traits and soil
factors of seedlings were investigated. T. amurensis monocultures (Five-year-old) with inter-row and intra-row
spaces of 1.5 mX1.5 m were used as materials, and vegetation control treatments with different intensities T,,
T,, and T, (clearing vegetation in the radius of 30, 50, 75 c¢cm around T. amurensis seedlings) and control
treatment (CK) were set. The morphological traits, total nutrient content, and non-structural carbon content in
the absorptive roots and transport roots of T. amurensis seedlings, as well as soil variables were measured under

different treatments, and the effects of vegetation control on root traits and soil conditions were revealed.
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Vegetation control significantly changed the light intensity in the environment of T. amurensis seedlings, among
which the light intensity under T,; treatment was the maximum, and the light intensity decreased with the
weakening of vegetation control intensity (P<0.05). Vegetation control significantly reduced the contents of total
carbon, total nitrogen, available nitrogen, and available phosphorus in the soil. With the decrease of vegetation
control intensity, the fine root diameter, carbon to phosphorus ratio, soluble sugar and starch contents
decreased, while the specific surface area, specific root length, total carbon, total nitrogen and total
phosphorus contents increased. Soil variables factors to the variation of root traits for absorptive roots and
transport roots were 43.2% and 37.9% , respectively. The greater the vegetation control intensity, the greater the
light intensity obtained by T. amurensis saplings, and the root morphology, stoichiometry and physiological
traits of T. amurensis saplings took adaptive changes with the change of vegetation control intensity. The root
specific surface area, specific root length, total carbon, total nitrogen and total phosphorus contents were
increased to enhance the adaptability to low light conditions. The changes of light conditions and soil factors
under vegetation control might be the two main factors to explain the root trait changes of T. amurensis saplings.
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Table 1 Initial tree height and ground diameter of 7.

amurensis saplings under different treatments
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Note: The data in the table were meansstandard error.
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Fig.1 Effects of different treatments on the light intensity and soil physicochemical properties of 7. amurensis saplings

Different lowercase letters indicated significant difference among treatments (P<0.05).
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Fig.2 Effects of different treatments on the root morphological characteristics of 7. amurensis saplings

Different capital letters indicated significant difference among treatments for the same fine root type , while different lowercase letters indicated sig-
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Fig.3 Effects of different treatments on the content and stoichiometric of carbon, nitrogen, and phosphorus in the

absorptive roots and transport roots of 7. amurensis saplings
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Fig.4 Effects of different treatments on the non-
structural carbohydrate content in the absorptive

roots and transport roots of 7. amurensis saplings
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Fig.5 Redundancy analysis (RDA) of root traits and soil
factors in absorptive roots(A) and transport roots
(B) of T. amurensis saplings

RD. Root diameter; SRA. Specific surface area; SRL. Specific root

length; RTD.Root tissue density ; RTC.Root total carbon content; RTN.

Root total nitrogen content; RTP.Root total phosphorus content; RSSC.

Root soluble sugar content; RSC. Root starch content; SM. Soil mois-

ture ; pH.Soil pH; TC.Soil total carbon content; TN.Soil total nitrogen

content ; TP.Soil total phosphorus content; AN.Soil available nitrogen

content; AP.Soil available phosphorus content.
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Table 1

F2 EBRRERMEIKES T EEFHEXE

Correlation analysis of absorptive root characters and soil factors of 7. amurensis

Ak TR Tk T IEAMA

= % K . . . . . . .
P :l:%%pH i% 3 ?k% Soil total Soil total Soil total Soil available  Soil available
Factors Soil pH Soil moisture . .
carbon nitrogen phosphorus phosphorus nitrogen
g
*EE& -0.025 -0.051 -0.242 -0.322 -0.084 -0.507* -0.125
Root diameter
: T Al
.Hﬁi‘%ﬁi\ -0.030 -0.128 0.141 0.253 0.199 0.411 -0.012
Specific surface area
. B -0.139 -0.066 0.128 0.205 -0.046 0.347 0.099
Specific root length
BV
. . -0.135 0.069 -0.171 -0.249 -0.352 -0.377 0.105
Root tissue density
R 0.543* 0.320 0.586** 0.472%* 0.417 0.370 0.200
Root total carbon
ol
*E%%k 0.272 0.001 0.417 0.590%* 0.356 0.534* 0.253
Root total nitrogen
S
el 0.257 0.102 0.391 0.408 0.381 0.386 0.162
Root total phosphorus
IR TGS
TR -0.324 0.012 -0.402 -0.532% -0.104 -0.071 -0.256
Soluble sugar
vER -0.697** -0.436 -0.734%* -0.723** 0.534* -0.223 -0.335
Starch
®3 EREHREKE T EEFHEXE
Table 3 Correlation analysis of transport root characters and soil factors of 7. amurensis
N N - A G5 AT T e e O
- b ok PERR BARE DRER  LAMAR
. . . Soil total Soil total Soil total Soil available  Soil available
Factors Soil pH Soil moisture . .
carbon nitrogen phosphorus phosphorus nitrogen
g
*E".i‘l —0.604%** -0.299 -0.618%* -0.669** -0.494* -0.347 -0.146
Root diameter
; i
ki 0.570%* 0.432 0.499% 0.487* 0.385 0.439 -0.102
Specific surface area
. bR 0.522%* 0.406 0.517* 0.539* 0.405 0.453* -0.015
Specific root length
2H 2 9%
/E.'A&'r:{ . 0.130 -0.258 -0.029 0.111 -0.044 -0.210 0.237
Root tissue density
R 0.295 0.168 0.465* 0.549* 0.459* 0.405 0.459*
Root total carbon
o
)FE%}%L 0.385 0.102 0.517* 0.604** 0.532* 0.459* 0.272
Root total nitrogen
el 0.360 0.543* 0.544%* 0.353 0.161 0.062 0.250
Root total phosphorus
il o3 M
s -0.211 -0.155 -0.453* -0.558%* -0.258 -0.531* -0.337
Soluble sugar
vERE -0.150 -0.060 -0.174 -0.089 -0.372 -0.215 0.036

Starch
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TET FRURIT L AR 87 A A0 42 o e 32 i 335 T 8 i, 3
S UAERIBE RS R I SRR R AR
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SSMG I, X 5 A B 4 RIS Bian, v
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27T i AT DA AR 6 SR TR AT, DA
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FRIVBA B8 L 47 i 42 ) ) Ok 53 T 0/ 3X 5
DATE R FE A5 AL . REF A5 B 9T AT (Schi-
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i TR, SRR R AR AT RS
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