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Correlation Model between Growth Characteristics and Soil Factors of
Tulipa edulis Habitat
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Chungcheongbuk-do Research Center for Wild Plants, Cheongwon, 363-874, Korea
'Department of Landscape Architecture, Kyungpook National University, Daegu, 702-701, Korea
Department of Horticulture, Chungbuk National University, Chungju, 361-763, Korea

Abstract - This study was carried out to offer the raw data on the method of cultivation and ecological characteristic by
systematical analysing habitat environment of Tulipa edulis that was expected as medicinal and ornamental resource.
The habitat environment was that the altitude was 245 m, the aspect of south, the size of approximately 49 m’, and there
was analyzed that Tulipa edulis grew wild in the dryly sunny spot. The vascular plants were summarized as 62 taxa; 28
families, 59 genera, 50 species, 11 varieties and 1 forms, and the resource plants were classified that there were 23 taxa
of ornamental plants(37.1%), 43 taxa of edible plants(69.4%), 34 taxa of medicinal plants(54.8%) and 29 taxa of
others(46.8%). In the results of soil factors analysis, there showed that acidity was pH 4.9, organic matter content of
4.9%, available P>0Os of 3.6 mg/kg, exchangeable K+ of 0.5 cmol*/kg, exchangeable Ca* of 3.0 cmol*/kg, exchangeable
Mg* of 0.8 cmol*/kg, cation exchange capacity(C.E.C) of 12.3 cmol*/kg and electrical conductivity(EC) of 0.3 dS/m. In
the results of correlation analysis between soil factors, exchangeable Ca** and C.E.C were highly correlative. The growth
characteristics of Tulipa edulis were surveyed that height was 7.6 cm, leaf width of 0.6 cm, leaf length of 12.7 cm, flower
width of 2.8 cm, peduncle of 5.4 cm and chlorophyll of 34.7 ug - mg”. In the results of correlation analysis between
growth characteristics, height and peduncle were highly correlative. In the results of correlation analysis between soil
factors and growth characteristics, exchangeable K* and leaf length were high relativity but they were confirmed
negative relation. In the results of growth model analysis, R-square of leaf width and exchangeable K* was some 86.4%
and that of chlorophyll and exchangeable K* was some 83.7%
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Table 1. Environmental factors of Tulipa edulis habitat

Altitude(m) Aspect Slope(%)

Hardness(kg/cir)

Area(m’) No. of individuals/m®

25 49 28.7

Fig 1. Flower and community of Tulipa edulis.

Table 2. The number of taxa in Tulipa edulis habitat by taxonomic levels

Level Family Genus Species Variety Forma
Equisetineae 1 1 1 - -
Filicineae 2 2 1 1 -
Gymnospermae 1 1 1 - -
Angiospermae '
Monocotyledoneae 6 18 16 -
Dicotyledoneae 18 37 31 1
Total 28 59 50 11 1
AHE 2%, EFAEE 2.5 kg/arE RAEICHTable 1). 3 T vasfE A 15.5% iFE=H ole AR Frof 4
WO B AFEZE S 200~400 mot 2 ANl B BRAE WYSAT Ao chft 484l REaH:
o] ZHsLE AT FASA ANILE B sgolq Bxst AT, 54 5ol Ao} e Antetm AzbeEc)
AT 90] S de) FAZo|A AT AUH 5, 29 2UNEEEL Appendixe} Zo] A E Ao, A
200007 H]&=3t Ao A8t s AR EUHAU AR WRe] A 3iAbe|, zhY FolAE, By, Agd,
o}, E3 2R o HA-L oF 49 mEH] m'F Bt 28,7704 ez, uluelopu], dnE, FAE, BE, MU= F
7F Agstal A dAA s #UT FHE ol F SISl o] TRIFU AR L7 e] A A, A8E, F2E
cHFig 1. 7NE, Alivs, AR, 2799, 2R, sl &
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AEd £4
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2). ERGARZ AHEYE S43L 1 1% 15, IR (69.4%), & AYAEL 34%F(54.8%), 7168 ALAEL
21 2% 1% 19F, WRAEZS 10 15 15, dXEd 29%(46.8%) 2 2 eI THTable 3), tH®2Q1 AAEE
% DA oS 62 185 163 3WF, HAFAEOM < B W89 Be 458, Btz fPolx §, A%
2 187 374 31F THIF 1552 ERHMAUM. o] A9 A, AMRE, FuEMr] 5, o8& A olFE
QU mlFAte]l AHY3H= 400872 A= 5, 2004a) g, 7%, 5249 5, 7IEE&E frivkauy, Foikz, B
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Table 3. The summarized list of the resource plants in Tulipa edulis habitat

AR5 AR Q] FEEAN U BRI ARRY

Use Ornamental Edible Medicinal etc
No. of species 43 34 29
Ratio(%)z 694 548 46.8

ZRatio(%) = (No. of species by use/No. of whole investigated species) X 100%

NE o8 AU

Egad 24

1) RRAEH %

ARZpaL YA BEgad] 548 HHAR 89 ?‘& o2
# AHZE= pH 4.9, 971585 4.8%, A AAE 3.6 mg/kg,
2184 2§ 0.5 cmol'/kg, A3 2% 3.0 cmor/kg 23}
A k2% 0.8 cmol’/kg, o] 28-8F 12.3 cmol/kg,
A71A=% 0.3 dS/m= B4 EUcHTable 4). AH=9] 7+
= eyl AR ESY HHA pH 5.5(41 &, 2002)2ct
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Table 4. Summary on characteristics of soil factors in Tulipa edulis habitat

4 otk §AUALS 3.6 mg/kgEA EUn|E YA 9
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Table 5= A W EFAQIZ 484 28E& Al
Pearson®] AHAFE o] §3to] oA S +3T 2

pH oM P205 Ex-cation(cmol*/B]) CEC EC
(1:5) (%) (mg/kg) K+ Ca® Mg* (cmol*/m) (dS/m)
Mean 49+0.1 48+05 3608 05403 30+16 08+03 123+2.1 03+0.1
Max. 5.1 56 48 08 58 14 156 05
Min. 48 43 25 02 19 06 105 02
Table 5. Correlation coefficients between soil factors

Var. x1 x2 x3 x4 X5 x6 x7 x8

x1 1 - - - - - - -

x2 0.844 1 - - - - - -

x3 -0.933% 0613 1 - - - - -

x4 0.345 0222 -0.221 1 - - - -

x5 -0.373 -0.206 0.555 0.684 1 - - -

x6 -0.299 -0071 0.523 0.654 0.974** 1 - -

X7 -0.228 -0.135 0397 0.802 0.982%* 0957* 1 -

x8 -0.665 -0.595 0.716 0470 0.908* 0.821 0.862 1

*Correlation is significant at the 5% level (2-tailed)

**Correlation is significant at the 1% level (2-tailed)
x1: pH; x2: OM; x3: P20s; x4: K*; x5: Ca™; x6: Mg*; x7: CE.C; x8: EC
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Table 6. Summary on growth characteristics of Tulipa edulis

A9 oAto] 13.8 emE 7} Z 2 2X|%0°] 2.9
mZ 7P glon AL 3x - 52 )A 5.9 enE
7V Ak, dE4%S 5270] 36.9 ug - ng-12 7H B
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2) MEEM7F HEA

R 0.010] YolAE x1(EDT x5@ AR o] A
A4= 0.5842 7P EA vebgew 1 ohgol x3(d3h)Tt
x4(@FHE) 02 ARALTL 051602 ZAE Y tHTable 7).
HFUot 247 JfEEd AdsaA BE4oA g3 2%
T 2 AEASE 7GR Bl QleYyEa W
2001) OIh z27%o] 1 MAdsS SHY £3 2A *ﬁwrﬂ

+ AL Yuldhs AR Aol HSEA uiot A a8}
A 31?4 Fof & FE o2 APzhEct

oz A43d 2as AuEY f98E 0.059A4=
x1(&) T x3(F) ol ATAS 0.429, x3(GHT x5(F
2 0.428, x4(FE)% x53E )= 0.4260.2 FH &
AE Yt QIleh wlebA] o]F #A 42 7o) 4

Height Leaf width Leaf length Flower width Peduncle Chlorophyll
(cm) (cm) (cm) (cm) (cm) (ug - mg-1)
1site 8.1a° 0.6a 12.3a 2.7a 5.1a 34.2a
2site 6.8a 0.6a 119a 29a 4 6a 354a
3site 7.1a 0.6a 13.8a 28a 59a 340a
4site 7.7a 07a 33a 28a 53a 332a
Ssite 8.1a 07a 12.1a 28a 59a 36.9a
Mean 7606 06+0.1 127408 28+0.1 54106 347+14
“Mean separation by Duncan's multiple range test 5% level
vStandard deviation
Table 7. Correlation coefficients between growth characteristics of Tulipa edulis
x1 x2 x3 x4 x5 x6
x1 1
x2 -0.125 1
x3 0429* 0.110
x4 0081 0.051 0.516** 1
x5 0.584** -0.024 0.428* 0.426* 1
x6 -0.028 0.172 -0.131 0.002 -0.071 1

*Correlation is significant at the 5% level (2-tailed)
**Correlation is significant at the 1% level (2-tailed)

x1: height; x2: leaf width; x3: leaf length; x4: flower width; x5: peduncle; x6: chlorophyll
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Table 8. Correlation coefficients between soil factors and growth characteristics

Var. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 x14
x1 1

x2 0.874 1

x3 -0933* 0613 1

x4 0345 0222 -0221 1

x5 0373 0206 0555 0.684 1

x6 -0299 -0071 0523 0654 0974*%* 1

X7 -0228 -0.135 0397 0.802 0982%*% (0.957* 1

x8 0665 -0595 0716 0470 0908* 0821 0.862 1

x9 0712 0352 -0842 0.162 0534 0620 -0411 -0.566 1

x10 0667 0835 -0477 0066 -0277 -0244 0254 0560 0526 1

xi1 -0005 0051 0041 -0929* -0725 -0618 -0813 -0.632 -0.182 0022 1

x12 -0.323 0.141 0630 0255 0745 0841 0661 0542 0779 0000 -0.171 1

x13 0794 0731 -0771 -0.158 0653 -0495 -0562 -0865 038 0425 0463 -0305 1

x14 0579 0514 -0404 0915 0510 0569 0645 0.192 0146 0.196 0703 0294 0213 1

*Correlation is significant at the 5% level (2-tailed)

**Correlation is significant at the 1% level (2-tailed)

x1: pH; x2: OM; x3: P20s; x4: K*; x5: Ca™; x6: Mg*; x7: CE.C; x8: EC; x9: height; x10: leaf width; x11: leaf length; x12: flower width; x13:
peduncle; x14: chlorophyll
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Table 9. Regression model on the correlation of leaf width and K*
a: Analysis of variance
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17411495-: Ba3to] AupE 2 A 4o
& glal =t

'o‘HH* 245 m, W= wzsok 2P W
| T AN A= AR BA
BEAEA % 283 594 50% 11HF 15F & & 62
T AAABFS BALE 2353719, A%

oF-8 34%(54.8%), 7|Et-& 29F(46.8%) 2=

flo

r-|u:

Eaql BEAAN Aw= pH 4.9, $71E%E 4.8%,
oAk 3.6 mg/kg, A& 2 0.5 cmol*/kg, A& LE

3.0 cmol'/kg,
£F 12.3 cmol'/kg,

224 bl 0.8 cmol*/kg, %ol
A7IAEE 0.3 dS/mZ ettt 3}

Source Sum of squares Mean square F-value Prob.
Model 2.357 2.357 19.049 0022
Error 0371 0.124 - -
Total 2728 - - -
b: Result of linear regression
Root MSE : 0.352; R-square : 0.864
Adj.R-sq:0.819
Variable B Beta t-value Prob.
Constant 14.008 - 40.900 0.000
K+ -2.766 -0.929 -4.365 0.022
Table 10. Regression model on the correlation of chlorophyll and K*
a: Analysis of variance
Source Sum of squares Mean square F-value Prob.
Model 6.95 6.959 15427 0.029
Error 1.353 0451 - -
Total 8.312 - - -
b: Result of linear regression
Root MSE : 0.672; R-square : 0.837
Adj.R-sq:0.783
Variable B Beta t-value Prob.
Constant 32458 - 49635 0.000
K* 4753 0915 3.928 0.029
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Appendix. The list of vascular plants around Tulipa edulis habitat

Korean—Scientific name

Korean—Scientific name

£ M3} Equisetaceae

#®=7] Equisetum arvense

A2 3} Pteridaceae

IAV] Pteridium aquilinum var, latiusculum
Hul}k Aspidiaceae

Wl 1AVE] Athyrium yokoscense
AUE 3} Pinaceae

27|tk Pinus rigida

837} Gramineae

EME Alopecurus aequalis var, amurensis
WY Agropyron tsukushiense var. transiens
1% Eragrostis ferruginea

2t} Zoysia japonica

3% Pennisetum alopecuroides
74oYAE Setaria viridis

vteyo| Digitaria sanguinalis

FM Miscanthus sinensis

Atz3} Cyperaceae

o)Atz Carex neurocarpa

v5AtY Cyperus amuricus
A&7} Commelinaceae

HoAE Commelina communis
ZEF} Juncaceae

B Luzula capitata

i35t} Liliaceae

¥32] Hemerocallis fulva

AV2el Allium fistulosum

APR3 Allium thunbergii

ARR}3L Tulipa edulis

F£& Scilla scilloides

5249 Polygonatum odoratum var, pluriflorum
%23} Orchidaceae

Elgit2 Spiranthes sinensis
23} Fagaceae

2R Quercus aliena

=33} Santalaceae

A|¥]E Thesium chinense

ult] &3} Polygonaceae

N H Persicaria longiseta

4]Z3} Caryophyllaceae

g2 o|&E Dianthus chinensis
o]u2]olA8]3} Ranunculaceae

A Clematis apiifolia

3tu) & Pulsatilla koreana

o ugJobAH] Ranunculus japonicus
Boltte] Thalictrum aquilegifolium
AA8} Cruciferae

Yol Capsella bursa—pastoris

ZEtA] Draba daurica var, meyeri
AHUE Arabis glabra

Zul3} Rosaceae

ZF}5 Spiraea prunifolia for. simpliciflora
S X|&E Potentilla fragarioides var, major
L o|& Sanguisorba officinalis
AANE Agrimonia pilosa

Z3} Leguminosae

V& Vicia amoena

B2 E7|E Trifolium pratense
E7|Z Trifolium repens

#]$:0]&3} Geraniaceae

o|A& Geranium thunbergii
GFUF} Aceraceae

AR Acer ginnala

A 23} Violaceae

A|8|E Viola mandshurica

Arg 3} Umbelliferae

AVAR} Torilis japonica

oj 23} Primulaceae

E7 X449 Lysimachia clethroides
E9to] Androsace umbellata

893} Gentianaceae

T&%5°| Gentiana squarrosa
EZ7 Labiatae

ZANYE Ajuga multifiora

E& Prunella vulgaris var. lilacina
FHYE Lamium amplexicaule
& Clinopodium gracile var, multicaule
Z7d°]3} Plantaginaceae

A7 o] Plantago asiatica

HF AU Rubiaceae

&8 Galium verum var, asiaticum

. 2313} Compositae

%\E Leibnitzia anandria

|93 Solidago virgo—aurea var. asiatica
NY= Erigeron annuus

W% Erigeron canadensis

A& Artemisia montana

AFNEDY Taraxacum officinale

31 5w)7| Lactuca indica var. laciniata
wa)wo] Youngia japonica

- 188 -



