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Abstract: [ Objective ] This paper is aimed to find out priority of plants in adaptability to karst matrices. [ Method ] Four native

species of plants, Cynodon dactylon, Miscanthus sinensis, Trifolium repens and Festuca elata in the karst areas were selected for
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test in a pot experiment with pots packed with different matrices, separately [ Result ]Results show that the karst habitat diversifies
in plant growing matrix. Physico-chemical properties of the matrices as a whole improved with plants growing on and on, except
for decrease in total potassium content. The plants were the highest in germination rate and survival rate in the pots of limestone
soil, < 1 mm sand and < 1 mm sand + limestone soil and the lowest in the pots of limestone debris and limestone debris + litter,
while among the four species of plants, Trifolium repens and Cynodon dactylon was the highest in germination rate and survival
rate, respectively. With the plants growing on and on, the plants were higher in plant number, plant height and coverage in the pots
of limestone soil, < 1 mm sand, < 1 mm sand + litter and lower in the pots of limestone debris and limestone debris + litter; and the
plants in all the pots increased in coverage, and only Cynodon dactylon increased in number. The plants in the pots of limestone soil,
< 1 mm sand, litter, and < 1 mm sand + litter were the highest, and the lowest in the pots of limestone debris, and limestone debris
+ litter in biomass, while among the plants, Cynodon dactylon and Trifolium repens were high and Miscanthus sinensis and Festuca
elata were low. The plants were high in total chlorophyll in the pots of < 1 mm sand, limestone soil, limestone soil + 1 mm—5 mm
sand and < 1 mm sand+ 1 mm—5 mm sand + limestone debris + limestone soil, and low in the pots of limestone debris, while
among the plants, Trifolium repens and Cynodon dactylon were higher and Miscanthus sinensis and Festuca elata lower, and
Miscanthus sinensis and Cynodon dactylon were higher in 8'°C than Trifolium repens and Festuca elata. The value of 5'°C in the
plant is related not only to species of the plant, but also to the matrix it grew in. ~ Conclusion To sum up, the plants in karst areas
can grow not only in limestone soil, but also in other matrices. The four species of plants in this experiment are highly adaptable to
the matrices of limestone soil, < 1 mm sand, < 1 mm sand + litter and limestone soil + 1 mm—5 mm sand, fairly adaptable to
1 mm-5 mm sand, litter, <1 mm sand + 1 mm-5 mm sand + limestone debris + litter, limestone soil + 1 mm—5 mm sand + litter,
<1 mm sand + limestone soil + litter and 1 mm—5 mm sand + litter, and barely adaptable to limestone debris and limestone debris +
litter, and Cynodon dactylon and Miscanthus sinensis are more adaptable than Trifolium repens, and Festuca elata. Therefore,
Cynodon dactylon and Miscanthus sinensis can be selected preferentially as pioneer plant for ecological restoration in karst areas.
The extension from studies on the single soil matrix to studies on plant growing matrices of karst areas helps broadens the research
theory and perspective, which is of great significance to ecological vegetation restoration in karst areas.

Key words: Karst; Herb plants; Matrix; Adaptability; Ecological restoration
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Table 1 Types and composition of matrix in karst habitat

FET A FE T 2H 534 TR PR Rrigan
Matrix type Composition of matrix components Abbreviation Remark
i} 4. Limestone soil - HKLS
> 5 mm #£4 >5 mm limestone
- WA G
debris
I mm~5mm ¥ 1 mm~5mm
; IRl
sand
<1 mm <1 mm sand - [#b 1
T EAH 2 om JER
SRR TE )

IR B AR TS ) 5 RO A VR AR IR &
Hiv%Y) Litter TtV L 2 cm thick
Mixture of decomposed or semi-decomposed litter and undecomposed litter
undecomposed litter
on matrix
<1 mm #+1 mm~5 mm Bb+#E G
<l mm sand +1 mm~5 mm 2:2:13 ARk GM

sand+ limestone debris

HF A 2em BR

A A ‘ S TE
AR ARG PR/ S A F S e S T T2
dAfi SL 2 cm thick
Limestone soil + litter Limestone soil with decomposed or semi-decomposed litter
undecomposed litter
on matrix
R A 2 om JBR
. . - SR
A AT WA, Hrb oA S SR A ) N
A GL 2 cm thick
Limestone debris + litter Limestone debris with decomposed or semi-decomposed litter
undecomposed litter
on matrix
T EAH 2 om JER
. ‘ - SRR
1 mm~5 mm B-+A5 7% Y 1 mm~5 mm @0, FH A o3 sl o0 il i
ITAb A T L 2 cm thick
1 mm~5 mm sand + litter 1 mm~5 mm sand with decomposed or semi-decomposed litter
undecomposed litter
on matrix
T LA 2 om JER
- } N SH A
<1 mm B+4E7E Y <l mm b, FrPA ol o i ph vE 4
[ @45 TL 2 c¢m thick
<1 mm sand + litter <1 mm sand with decomposed or semi-decomposed litter

undecomposed litter

on matrix
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HE A HET2H 53 F fRI P B/
Matrix type Composition of matrix components Abbreviation Remark
<Imm®: 1 mm~5Smm®: WaRH2:2:13, Hog B A 2 em JER
<1 mm fb+1 mm~5 mm #P+EEA7 ,
o Gl o R A T ) SRR IE )
+RETEY) i
Mixture of <I mm sand, 1 mm~5 mm sand and limestone B> f71i&Af GML 2 cm thick
<1 mm sand +1 mm~5 mm sand+
debris at a ratio of 2 : 2 : 13, with decomposed or undecomposed litter
limestone debris +litter
semi-decomposed litter on matrix
<1 mm #M+1 mm~5 mm BM+EF -+ K 1
<1 mm sand +1 mm~5 mm sand 2:2:13:3 LW ATR SGM
+limestone debris + limestone soil
AR LA ,
3:13 LA SG
Limestone soil + limestone debris
£ K ++1 mm~5 mm &b
3:2 ERIREI
Limestone soil+1 mm~5 mm sand
<1 mm b+ K+
2:3 T Iwsl
<1 mm sand+ limestone soil
N <Ilmmfb: | mm~5mmab. A AKERH2:2:13 T EA 2 om JER
<1 mm P+1mm~5 mm BM+iEG+4 K 1
23, Hoh o o ik sl o) A TE Wiy 2]
i o
Mixture of <I mm sand, 1 mm~35 mm sand, limestone +#>fiEAF SGML 2 cm thick
<1 mm sand +1 mm~5 mm sand+
debris and limestone soil at a ratio of 2 : 2 : 13 : 3, with undecomposed litter
limestone debris + limestone soil + litter
decomposed or semi-decomposed litter on matrix
T EAH 2 om JER
N AR WA 3013, HAE el o e Y SRR TE Y
AR AT T ) N
Mixture of limestone soil and limestone debris at a ratio of L #A K SGL 2 cm thick
Limestone soil+limestone debris+litter
3 113, with decomposed or semi-decomposed litter undecomposed litter
on matrix
A 2em JBEAR
) FARL: T mm~5 mm bRy 3 02, Fogsrfigal ko
A KL+ mm~5 mm B+AETEY) SRRk vE Y
&Y
Limestone soil + 1 mm~5 mm sand + T M#Ak STL 2 cm thick
Mixture of limestone soil and | mm~35 mm sand at a ratio
litter undecomposed litter
of 3 : 2, with a decomposed or semi-decomposed litter
on matrix
T EA 2 em JER
» » <t mmb: AKIN 203, FPAg S sk o Al vE W) SRR vE )
<1 mm W+a K L+
Mixture of <l mm sand and limestone soil at aratioof 2 : 3, + I#MESIL 2 c¢m thick
<1 mm sand + limestone soil + litter
with decomposed or semi-decomposed litter undecomposed litter
on matrix

e N THETHIE, ASCBUEF# AR, i TREMEL, TR, Note: For the convenience of appellation, this paper uses

abbreviations in referring to the matrices, for the convenience of chart expression, the same below.
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1) R ZF BT E o
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R B R — i AR H Ak P &8 ( Total
potassium, TK) K KGR 2 P, Rk R
( Water holding capacity, WHC ) FIAFLERE ( Gas
porosity, AP ) Z:IE 5L A = JEHE S R R I Y
1.6 EYHEXIEFRANE
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HEsH 26 HMEMYI MR . tRE. . 7RI
B 4 A HHE Lichtenthaler™ Ay Jy 21 52 A -4
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( Carotenoid, Car) Y&, T I MK 50
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06 28 R I e A W B R ACE R

1 57 S 175 7 o 3 o1 UL s = 7/
TEEE, JFAE 8SC It EEEIRERTE, it
A EE S TR IVESRE L (RT
/4 FTH (Root weight ratio, RMR ) ).
1.7 #iE4aiE

i i Microsoft Excel 2017, SPSS 17.0 4 %1%
W HEATGE 1 3 B, ok BB R R 7 2253 B ( one-way
ANOVA ) Fl LSD 6 50 2% i Jit =22 [A] 1) 22 5 i 1k
HRUHEZE F 208 (two-way ANOVA ) K56 JE i 28
RURBE YRR S5 K ARbn Z R 25 5, B Kk
FE N 0=0.05.
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Table 2 3"°C in leaves of the plant relative to species and matrix/%o
SEFRH BRI T B R

Matrix type

Trifolium repens

Miscanthus sinensis

Cynodon dactylon

Festuca elata

S -30.39 —13.08 —-14.87 —
G _ _ _
I -30.18 —13.38 -16.47 —
I -29.49 —13.04 -13.56 —
L -30.29 —13.02 —-14.55 -30.73
GM —8.88 — —
SL -30.41 -13.07 -14.56 -32.06
GL -30.09 — — —
nc -30.19 —-12.58 — —
I -30.7 -19.04 -15 —
GML -30.32 -13.19 -14.3 -31.81
SG -29.72 -13.59 -15.01 -31.92
ST -30.51 -13.48 — —
S1 -30.28 -12.95 —-14.47 -31.73
SGM -29.56 -13.47 -14.39 -31.67
SGML -29.93 -13.4 -15.08 —
SGL -30.58 -13.36 — —
STL -30.23 —-13.76 —-14.58 —
SIL -30.13 -13.18 —-14.58 —

T 2R R AR A X ) PP B 2V I T R I R AR A A 873 C {H o Note : “-” refers to the undetermined 8'°C values of plant leaves

that have been defoliated in the corresponding matrix.
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Py xof G ie 1 W ISR H b ke o EE AR D AR S
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