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Adaptation of three species of Gesneriaceae
in limestone soil and red soil
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Abstract: To explore the adaptation of plants of Gesneriaceae on high calcium and lava environment, Primulina lutea,

P. purpurea and Paraboea guilinensis, three kinds of plants of Gesneriaceae were cultivated in limestone soil and red
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soil. Morphological characters of these plants were discussed, the chemical elemental contents of plant leaves were tested
and compared in two soils. At the same time, the leaves and soil were collected in the sampling sites, and the leaf ele-
ments and soil elements were measured as a reference of nursery test. The results showed that the growth and adaptability
of three species of Gesneriaceae had differences in two kinds of soils. They grew well in the limestone soil, but not well
in red soil. Except for N, the other elements in leaves of Paraboea guilinensis such as P, K, Mn, Mg, Ca, Zn and Cu
had extremely significant differences( P<0.01). Except for P, the other elements in leaves of Primulina purpurea such as
N, K, Mn, Mg, Ca, Zn and Cu had extremely significant differences in these two kinds of soils(P<0.01). Except for
N, Cu, Ca, the other elements in leaves of P. lutea such as P, K, Mn, Mg, Zn had extremely significant differences in
these two kinds of soils (P<0.01). Except that some of the leaf element ratios had no difference, most of the leaf ele-
ment ratios of these three species had extremely significant differences in these two kinds of soils. The correlation analysis
of leaf element and cultivated soil element showed that the content of leaf element, like Mn, was positively correlated
with the contents of elements in soil such as N, Ca, Mg, Zn, Mn and organic matter. The soil element content, like P,
was positively correlated with the content of leaf element such as N, P, and it was negatively related with leaf element

like Zn. In the same cultivated conditions, soil and genetic factors were the main causes of different adapations of P. lus-

37 %

ea, P. purpurea and Paraboea guilinensis.

Key words: Primulina lutea, P. purpurea, Paraboea guilinensis, leaf element, limestone soil, red soil
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Table 1 Element contents of sampling soil, limestone soil, red soil and ANOVA of
element contents between soils in sampling plots
+ 40K 55 Soil element content HHUR

Sy E| Organic
Ttem N P K Mg* Cu Zn Mn B matter  pH

(mg - (mg - (mg-+ (cmol+ (cmol+ (mg- (mg * (mg + (mg - (mg]

ke')  ke') ke k) k') ke ke k') kg ks)
RN S EYE =P e 681.42 7.4 138 14.4 1.07 934 1252 0.13 185 7.72
Soil of sampling Paraboea guilinensis
AL H e R A i 3 24592 3.8 94 1.5 0.5 0.91 6.93 0.06 79.7 8.04
Soil of sampling Primulina lutea
BB EH R TR 447.12 8.2 116 106.8 1.8 0.7 3.63  14.35 0.1 146 7.99

Soil of sampling Pri. purpurea

LT HIE 87.46  14.57 110.00  6.167

Red soil average

KA 231.13  12.13  139.67 29.68

Limestone soil average

ARFERE A i 25

Level of significance test

1.433 0.337 1.950 1.620 0.123  24.433  6.290

2.59 0.398 4.298 6.032 0.136  58.906  7.753

0.011 = 0.099N 0.108N 0.00 = 0.001 ** 0.200N 0.002 = 0.104N 0.398N 0.016 * 0.003 = :*

o ARFITE 0.05 K- BA BIFZES; «« ALHTE 0.01 K EARFZS; N MR B4 2SS, T,

Note: * Significant differences at the 0.05 level; #:# Significant difference at 0.01 level; N. No difference. The same below.
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Fig. 1 Average height of three species

between two kinds of soils
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Fig. 2 Average crown of three species

between two kinds of soils
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Fig. 3 Average leaf number of three species

between two kinds of soils
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guilinensis purpurea lutea

425 Species

4 =R EERHMEY R
Fig. 4 Average leaf length of three species

between two kinds of soils

x2 AKRIROEE=FEYHFEROTESH
Table 2 ANOVA of morphological traits of plant leaves

of three species between two kinds of soils

., _ N :L. MZ AT M7 A b .
wassge g ) B PR sk e
ey = iR A
AT E 2 A Av A Average Average
P value and verage  Average - Average leaf leaf

height ~ crown leaf

significance test (em) (em)  number

length width
(em) (em)

MK BES  0.165N  0.172  0.045%  0.632  0.022
Paraboea guilinensis
wAEA A 0.246N  0.243N  0.324N  0.177N  0.236N
Primulina lutea
HIMBETE 0.038%  0.127N  0.426N  0.434N  0.477N

Pri. purpurea

127¢
5 B A%+ Limestone soil
T10 | 4 Red soil
5
ig=8r
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= ®©
K2 6F
B o
&4t
g
< 2}
0 L Ll Ll
HEM%REEE KUREES EXASEE
Paraboea, Primulina Primulina
guilinensis purpurea lutea

T Species

Bl 5 = SR Y R
Fig. 5 Average leaf width of three species

between two kinds of soils
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Mg JCE & A 25 5% 8 3% (P<0.01) , 1 K/P JT
EOREZRARE,
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HIHE K 15 AT

IR R D B R AR KR, TR )
AR ARG U, R IR SRR S R
TG AE SN I 58 R X5 8 400 40 352 Wi 8 A 00 T AR 855 1)
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x3 AR ABE RERLTELI=MENHRITEEEREEREYN

Table 3 Average element contents and variable coefficients of plant leaves of three species among three kinds of soils

I JCZE & & Leaf element content

e
Ttem N P K Ca Mg Cu 7n Mn

(%) (%) (%) (g-kg')  (g-kg') (mg-kg') (mg-kg') (mg-kg')
FEMRIR 1 (208) 1.402 0.118 0.7 19.57 2.83 24.05 479.36 70.05
Paraboea guilinensis in red soil
FEMBRE S S (A KE) 0.838 0.08 0.42 31.55 3.39 20.56 911.01 148.77
Par. guilinensis in limestone soil
FEARIR B CREES 4 1.677 0.114 0.84 20.77 3.66 16.29 67.97 51.81
Par. guilinensis in sampling site
RS 0.27 0.16 0.26 0.22 0.10 0.15 0.71 0.47
Variable coefficient ( %)
WAL He (L03E) 1.85 0.139 0.29 58.95 10.87 25.41 207.17 102.18
Primulina lutea in red soil
HWALFEIAR (A KL 1.851 0.107 0.2 56.42 7.54 28.06 178.13 156.21
Pri. lutea in limestone soil
HALA H IR CRAE S - 58) 1.102 0.134 0.63 119.62 17.04 17.84 36.99 109.54
Pri. lutea in sampling site
RAETES 0.22 0.11 0.49 0.37 0.33 0.18 0.53 0.19
Variable coefficient ( %)
SR (1) 1.556 0.127 0.79 43.48 8.46 65.09 277.24 118.83
Primulina purpurea in red soil
BUMEBEEE(AKE) 1.407 0.122 0.49 71.27 6.47 29.24 865.41 215.02
Pri. purpurea in limestone soil
BT CREF S 1) 0.934 0.12 0.76 33.38 4.33 26.48 41.02 56.75
Pri. purpurea in sampling site
ALY 0.20 0.02 0.19 0.32 0.26 0.43 0.87 0.50
Variable coefficient (%)

K4 ARTBROEF=FEYTRETESEFESH
Table 4 ANOVA of elemental contents in plant leaves of three species between two kinds of soils

R IR P Mn Mg Ca Zn Cu N p K
P value and significance test (mg - kg") (g-kg") (g-kgt) (mg-kg') (mg-kg') (%) (%) (%)
MG EE S 0.08 = = 0.034 = = 0.03 * = 0.04 = 0.05 = 0.98N 0.02 = 0.008 = *
Paraboea guilinensis
WAL H ok 0.01 # = 0.013 = 0.145N 0.028 0.46N 0.975N  0.048 %%  0.011 **
Primulina lutea
BUMEES 0.028 = * 0.08 = = 0.01 == 0.012 = * 0.007 = = 0.046 # * 0.261N 0.002 = =

Pri. purpurea

3 W E&E®

ABFFTLEH T AL Hom MR B o M
AR B B = F B A B, BT 0 A Y A
7, HRTAE R BR A DX, AR o0 A AR 25 4
L) BE Ay 4 v T EL KR A O A 2D O RIVRE T I

7 K PZERE (IR, 2008) o AT #5518 56 % = Fob
P 3 PR B DO AR TR 45 SRR WY FE A K
T B B e RS SR AT, IR AR EE
RZ FEMIR B & R AR 22 M FE 20 h {2 o
TEA EEA A A B AR I, AR IR T 1 35 R R A
HFEEMAERMGARE 2, ™A tb A4
BRI A RESE T HGE N AR RIS RE 1 22 5%, 5
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x5 AHARLER=MEVHHFTESEILERE

Table 5 Ratio of element concentrations in leaves

of three species between two kinds of soils

TR I fE
| Ratio of element content in leaves
Ttem
N/P N/K K/P  Ca/Mg
bRk BB (£05%) 7.11 120 593 69
Paraboea guilinensis in red soil
MR B (A KE) 1048 200 523 930

Par. guilinensis in
limestone soil

WAL H AR (411) 13.32  6.42 2.07 5.42
Primulina lutea in red soil

EAEEH A (HKE) 17.24  9.19 1.88 7.48
Pri. lutea in limestone soil

BIEMAEE & (4H) 1224 1.97 6.21 5.14
Pri. purpurea in red soil

HURBFEES(AKT) 11.55  2.88 4.01 11.01

Pri. purpurea in
limestone soil

SFHI{E Average value 11.99 3.94 4.22 7.54

x6 WMHMARLEHR=MMEMIHH

TESEEFEDH
Table 6 ANOVA of the ratio of leaf element content

in leaves of three species between two kinds of soils

LR A U E
P (i)
P value of ratio of leaf element
content and significance test

N/P N/K K/P Ca/Mg

Mk E & 0.002 #% 0.009 %% 0.032 %% 0.018 *:x*
Paraboea guilinensis
I ERS 0.085 #* 0.037 #* 0.135N  0.013 =
Primulina lutea
BUREEE 0.269N  0.018 % 0.024 *% 0.003 * *

Pri. purpurea

b, S ot mT R X G A A T RS BF 5T
ZERFW BAR = A B R R A A TR
b AHEATAE RS R TR S i 2 A AR,
FCrPARRT 5 SN R AR | B AR A B JRUAE M+ 3T
RO LRI B, 3 A8 A B R BBl 2L
e, X PR L R SR E R R R OCR ROT R &
W HER T 220 M A B, SR Boe B 8 22 7
DX it Fr oG E B OUER 5 i U E R R 2 b el
AIRESE T ZAE WA B st A ML T LA 5 A [

BROE AR T iR N P Ca (98 &, i AR KRR
SEMAE AR TRy AR, =MEYT R Zn 1
FRAEAT R 155 TR SRS Ah  TELLIE SRR
AR =AY REITTR SRR TH
TEA K50 F 4518 5 3 AR5 (2001)
PIRFSE4518 — 30, A& 0 R EM Y A K R T 9 A4
HAEF AT AR BN A5 BUAE R AT R A
SR —n R A, AL A R IR
Fb B 5 B L SE AR 7R PR 19 AR A (73 S5, 2010)
TR PN N/P {H Rl FH R i i 4 A= A< it 7 v 3z
ATCR MRS, 24 N/P KT 16 I, By K2
P BRI, 24 N/P /NT 14 B R R Y A K2 N R
1,24 N/P FAEA T 14~16 B, 2 N 5 P 8 af;
HALFEE AP B R AESY Kk B B A AR
HER LT WA AR BRI N/P NT 14, HiAEK 2
N R, S E A A K+ b = NP (H R 17.24,
KT 16, FEZFM &M T IET Pl LAY B A4 %
PRI RG2S AR R 5 1 N/P (HA/N T 14,
HARKARZ S N AR ; 1 H: ARk B 5 S e A K+
Reertgerp  HA K32 N R BRI, (57 87 A 4k T 3
Z N5 P e L m K, B, Foe s

TS AT, A A 4 ) BR il 745 n] g 2
KA, 5ok, 50 R E E N IT R & it
Fedg, =M R oc R KOTE A& E RN
A YA (% 2550, 2014 ) 5 38 b XA 4 4 0 BT
R R BT RHSCHET, KB N
Ca Mg .Zn Mn AHLE HHEENK S5 Mn LR
IEADEE R, Bk 2 3 1 = A i mT koK
PEE A Mn JTR M & &, T Mo B0 AT RE R R
PR AL SRS AE K A EEREE,
1M Mn BYZ54 A8 77 FLACsR , o B2 1) Mn BEREHN 55
JCEK Mg Ca M Fe MM, FHOTLRE A Bk, o
AYEHBCR TR EF5,2010) , R #AE 4 H-2%,
HEMRIR B E S S IREE & =Y e h g
KBZA A RERZE Mn B E W, AN, Bk
L= Ah B RHME Y R A S R M B R,
Sersgeh Mn SR BT HE#E 3 AL LA
FERFE p 3 AR KW =R 5 BB A Mn
TCER W& A AT DR BAR M K-, I & AR
ZAILG W IR, G AT RE S A X T R M Y - 4 R
Be, A E B RV AR B A R s A T
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Table 7  Correlation analysis of elemental contents of soils and leaves in three species
+ T E Soil element
LIDa P>

Leal clement N P K Ca Mg Cu Zn Mn Orgﬁﬁlfi o
N -0.001  0.846 % 0.265 -0.202  -0.190  0.393 -0.399  0.254 0.312 0.053 -0.515
P -0.380 0.858%  -0.043  -0.558  -0.498  -0.070  -0.567  -0.019  0.108 -0.347  -0.808
K -0.533 0.226 -0.435  -0.543  -0.509  -0.443  -0435  -0.452  -0.135  -0.557  -0.43
Ca 0.557 0.131 0.698 0.447 0.491 0.497 0.434 0.755 0.717 0.571 0.087
Mg -0.091 0.575 0.094 -0215  -0.204  0.034 -0.280  0.142 0.476 -0.060  —0.544
Cu -0.285 0.477 -0.145  -0.373  -0.363  -0.154  -0.400 -0.144  0.538 -0.289  -0.538
7n 0309  -0.844%  0.126 0.459 0.486 -0.111 0.684 0.159 -0.114  0.259 0.647
Mn 0.858 %  —0.485  0.808  0.858%  0.888 0.566  0.905%  0.848 * 0.716  0.837* 0.672

T o ARBRTE 0.05 K EAARYE; « « ARERTE 0.01 AKP EAMIZEM:,

Note: * Correlation is significant at the 0.05 level (2-tailed) ; * * Correlation is significant at the 0.01 level (2-tailed).

TTE B Mn 5 45 FR ] A 3 55 AL 1 54 o) e #4EAE:
o T8 1A BHE Y2 AT 47 Mn JTR 5 i
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