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Abstract

The effects of the Wuling expropriation farmland soil properties and

mycorrhizal on afforestation seedling growth
Abstract

Keywords: replanting, soil improvement, mycorrhizal
Background

The agricultural land levied by the Wuling Shei-Pa National Park which have been
continuously planted by farmers previously suffered the nature change of the soil, so that after
the woodland returned for many years, its afforestation seedling growth presents retardation.
Identical circumstances happened in central Taiwan Dan-Da enterprise zone garden which was
returned for reforestation. Improper application of a large number of lime by farmers to lead its
soil salinity, pH value of about 7.5; compared to general forest soil is high, resulting in
insufficient soil phosphorus for the plants to absorb. An excess of calcium causes the
replacement cations in the soil antagonism, resulting in ion imbalance and leading to the
vegetable garden recycling afforestation seedling growth poorly. In addition, Dan-Da
reforestation seedlings were mycorrhizae. Survey found that the mycorrhizal symbiosis in
seedlings gowth was in better situation than those without mycorrhizal symbiosis for seedling
revealing that mycorrhizal symbiosis was positively beneficial for survival in the face of
adversity. To understand the local soil nutrient status, we investigated the soil chemical
properties of the Wuling area returned orchards. The number and types of returned soil
mycorrhizal fungi spores were investigated and observe the afforestation seedling roots
mycorrhizae. Symbiosis state was investigated to identify the reasons that might affect
seedling growth.

. Research Methodology and Procedures

(i) The investigation timeframe

Starting from February to November 2012, a total of four times surveys access to the
Wuling levied land, collected soil samples were brought to the National Chung Hsing
University, Department of Forestry, forest soil and mycorrhizae Laboratory for analysis.

(i) Investigation of vegetation status of returned agricultural land

Plant phase of existing plants was investigated, the records of the types and their
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respective divisions to understand the fitness of the species. The survival rate of 3-year of
Liquidambar was investigated. In addition, we surveyed neighborhood arbor with seeding
ability to understand its possible spread of seeds and germination situations in the recovery of
agricultural land.

(iii) Investigation of the nature of the soil chemistry

Healthy abroad Christmas fruit, and planted mountain Cherry, and Liquidambar root
domain soils, non root domain soil and slope soil were compared, each at least adopt three
repeats include soil pH, total nitrogen available phosphorus and exchangeable potassium,
sodium, calcium, magnesium, in order to understand the current soil conditions.

(iv) Investigation and separation of mycorrhizal symbiosis of afforestation seedling

Sampling the root domain soil by wet sieving dumping method to sieve wash, then
selected spores under a dissecting microscope, and then observed spore morphology structure
under an optical microscope. Also observe mycorrhizae for afforestation seedling roots with
staining, and root infection was observed under an optical microscope.

I11. Important Finding

It is difficult for afforestation in Wuling returned land , a preliminary investigation found
that the plantation and the pH value of available phosphorus in the soil is too high, resulting
available phosphorus nutrient in soil suffered restrictions. Although mycorrhizal spores exist in
afforestation soil, but the mycorrhizal infection rate of existing plantation wood is very low,
the mycorrhizal fungi spores are only symbiotic with herbs, resulting in poor growth of
plantation wood under adversity.

IVV. The Main Recommendations

Recommendation |

Immediate suggestions
Organizer: Shei-Pa National Park Headquarters

The experimental research for the mycorrhizal fungi treated plantation wood growth in
this region should be continued, in order to solve the difficulty of the dilemma of afforestation,
to ensure that future afforestation will be successful.

Recommendation 11
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Medium and long-term recommendations
Organizer: Shei-Pa National Park Headquarters

The Wuling area local potential vegetation should be the most adaptable plant species in
the study area, it is recommended that future investigations surrounding forest native forest,
and refer to the related ecological afforestation method to restore, for example, in the area
setting up nurseries cultivate seedlings, not only to adapt to the environment potential of native
species, but also can be collected from the native woodland and get the chance of infection by
mycorrhizae, and this will greatly enhance the success rate of future afforestation. Also we
should set up observation area for the long-term restoration, which is divided into a control
group with natural restoration area and experimental group with restoration of ecological
afforestation area, and set up the interpretative signs to highlight the value of the recovery of
agricultural land in the restoration of forest ecosystems.
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P4 L8%7 o vl by A atd o pH B3 Fue it 2 3 0 B AR LT
T AP A BRIA M2 BRRLAT LK 0 g prt it (FRizvx > 1992) o - 4k Olsen F »oEEt 5
A REE o BT AR RR by 2 ks BB T A BB ey

A KR FZ -

L1 AR RE RS A PHE S 2 F 2 $ oush
3

B % W4 w4
BlEIEP PRI 2l e F2 4 4 L4938 4 W 4 F24 4
i® y

pH &
7.52 7.14 713 741 741 7.12 7.10 6.97

(H20)

¥
0.36 0.28 035 0.29 0.30 0.28 0.31 0.32

(%)

b E
0.71 3.68 256  0.74 0.65 4.41 2.61 3.35

(ng/g)

F2LAB T E DB A AT Y B HPEIEFER LR
FBRTF A LTS REAT A RR Y AR I I NI Y T En R MK -
Bk R eTUT € 21 R S AT > BRY AR B BT AL L o
22 FBE HFw B E B A 4T 4 (Me/100g)

sl S 4 4

GRS . . , , ‘
sl s g T N
"SR

Na 0.059 0.049 0.024 0.599 0.110 0.066 0.104  0.050

Mg 1.707 1.029 1.387 1.222 0.936 0.984 1.720 1.014

K 0.567 0.627 0.798 0.623  0.329 0.326 0.817 0.532

Ca 34.832 33.081 31.666 33.344 33.137 30.288 26.397 32.255
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B RPARBE I EERME T EFRRZET > RN T S8
Paraglomus occultum (] 6-1) ~ Scutellospora calospora (] 6-2) ~ Glomus etunicatum (]
6-3) ~ G. mosseae (] 6-4) ~ G. fasciculatum (B8] 6-5) ~ Acaulospora mellea (B8] 6-6) ~ A. laevis
(B 6-7) - Paraglomus e 4= Fﬁﬂ BEEREIEF > LHA ABEES > A
% o323 PF]AS A TR HEAGE D > BRI RE A PFF IR TR 2
bR hgIe A B B o BoiS & G #)5E 0 N R B S o Scutellospora m%qb\mf“
BB ae R 2348 HIe S gur RS ARRALA (S ARG AL 2 A 5
EEE > B0 AR EEEE T 1 & %A ks (membraneous wall) & A £ EE
(coriaceous wall) - 3& & 3 T pF » € L3 E P K BBE P & B p /é] REH A5RE T E o RS R
AA2FTE et o Glomus BerE K AIRANGT 70 S/ 0 2 FJIEAY B -
@°$§W§H$&ﬁ%$ﬁ4%’ﬁiﬁi*iﬂﬁoﬁiiﬁ%iwﬁ%’$£¢
AR 2 Sk 7 FREF A 12 & o Acaulospora BE AR EF T FAN AR E
im0 F e F RIS A e K fﬁi‘{,’?;"" hieF hEEY F T - BRIAIEA oA H

B E R A R e AP AR A 0 T F (germshield) s 2R is 4 T B+ £ g
T

FOAPHEGERF I RALEFARE BRZ P REAPE L F2EF K (£ 3) it &

SRESIER: L - S E L £ 7]

FANHBRTAEA & o
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] 6-2. Scutellospora calospora
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B 6-3. Glomus etunicatum

B 6-4. Glomus mosseae

B] 6-5. Glomus fasciculatum

B8] 6-6. Acaulospora mellea
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] 6-7. Acaulospora laevis
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i 45
Fifgh— ~ 2012 & FEpE#YEL 8.1 ha [ RPRE MY €158 (fSoF 1% R - 2012)

(FEPopI & Bepo* R A TR )
1. POLYGONACEAE %]

(1) Polygonum multiflorum Thunb. ex Murray var. hypoleucum (Ohwi) Liu, Ying & Lai &t
W T
(2) Polygonum yunnanense Leveille  FAt*
2. CARYOPHYLLACEAE T T7K]
(3) Stellaria media (L.) Vill. Z=5E1*
3. CRUCIFERAE=BRASSICACEAE - " [LE]
(4) Brassica oleracea L. var. capitata DC. ﬁ.’ﬁ'ﬂl’t
(5) Capsella bursa-pastoris (L.) Medic.
4. ROSACEAE 7%
(6) Prunus campanulata Maxim. [ |)f’§§fé(%1ﬁiﬂiﬁ)
(7) Rubus croceacanthus Levl. var. croceacanthus — FZ¥ ™
(8) Rubus parviaraliifolius Hayata ‘| f4% fggv—"*
5. LEGUMINOSAE=FABACEAE [i%]
(9) Trifolium dubium Sibth. :FE[[%'VE'I
6. OXALIDACEAE @EEJ‘SE'I%_:[
(10) Oxalis corniculata L.  FiEt
7. MALVACEAE f,ﬁj%%j[
(11) Malva neglecta Wall.  [efiZ %ﬁ}%
(12) Malva verticillata L. 3%”71% IES
8. CUCURBITACEAE %]
(13) Thladiantha nudiflora Hemsl. ex Forbes & Hemsl. :FFJ# E*
9. ONAGRACEAE I3 %]
(14) Epilobium amurense Hausskn. &6 Ajfjt 2 *
10. ASCLEPIADACEAE  BiiifR|
(15) Cynanchum boudieri H. Lev. & Vaniot #:3 § ~Lyf*
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o
11. RUBIACEAE (i %]

(16) Galium formosense Ohwi  [E{1 3 ?’ff’\ﬁ{’ﬁ{*
12. LABIATAE =LAMIACEAE &% |
(17) Clinopodium gracile (Benth.) Kuntze & Eﬁ‘ﬂﬁ‘ﬁ*
13. SCROPHULARIACEAE I &E|
(18) Veronica persica Poir. &=~ £t
14. SOLANACEAE ?Jﬁl%j[
(19) Solanum pseudo-capsicum L =~ ?J%ﬁ(ﬂ%ﬁaﬁ#)
15. COMPOSITAE=ASTERACEAE %/&]|
(20) Conyza canadensis (L.) Crong. “[l&r A%
(21) Conyza sumatrensis (Retz.) Walker EETF“}JFE?J
(22) Erigeron annuus (L.) Pers. [ I"FIT[E%
(23) Gnaphalium luteoalbum L. subsp. affine (D. Don) Koster
B
(24) Sonchus oleraceus L. | Y%
(25) Taraxacum officinale Weber in Wiggers ﬁu}?é’] A
16. GRAMINEAE=POACEAE +* %4 %]
(26) Bromus catharticus Vahl *‘\’[%Tj % K
(27) Bromus hordeaceus L. =% % K
(28) Festuca arundinacea Schreb.  Zi = 3"
(29) Lolium perenne L.  FI 5 Ef
(30) Miscanthus sinensis Anderss var. formosanus Hack. Bt *
(31) Poaannua L. fl5vA>*

(32) Polypogon fugax Nees ex Steud.  F2pF 1>
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