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Tomoaki Oyamada, Shigekazu Kurakake, Shigenobu Takayanagi and Ka-
oru Yoshida : The effectiveness of conservation of Cypripedium macranthos
var. speciosum in situ through the transplantation of wild growing plants
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Abstract : Plant surveys conducted in conjunction with mountain forest development have revealed
the existence of a large number of endangered plant species, including Cypripedium macranthos var.
speciosum, which is at risk of extinction in the wild in Iwate Prefecture. Therefore, in this study,
we designed countermeasures aimed at conservation of this species in situ. First, we established a
conservation area for transplanting C. macranthos var. speciosum growing in a forest development
area, and analyzed soil from 19 candidate transplantation sites near wild growing C. macranthos var.
speciosum plants within the conservation area. We transplanted C. macranthos var. speciosum to 12
locations selected on the basis of the aforementioned soil analysis, and selected six of the locations
where C. macranthos var. speciosum survived for study. As a preliminary trial, we conducted a field-
plot transplant experiment using 30 plants and confirmed that the application of Oyamada growth
solution, which has been demonstrated to be effective for artificial propagation, also promoted growth
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in soil. From 2016 to 2017, we transplanted seven plants to the six locations within the conservation
area. The plants were periodically supplied with Oyamada growth solution and measures to improve
the light environment and to prevent damage by mammals and insects were implemented. The
impact of these measures was evaluated annually using a C. macranthos var. speciosum extinction
risk assessment sheet that was developed for this study. All of the transplanted C. macranthos
var. speciosum plants survived and all wild growing plants for which conservation measures were
implemented exhibited increased numbers of shoots, flowers and fruits, demonstrating the efficacy of
the conservation measures.
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Fig. 1. Natural habitats of Cypripedium macranthos
var. speciosum in Iwate Prefecture.
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Photo 1. Wild growing plant in the forest development
area. This plant was transplanted (Transplant Al).
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Photo 2. Wild growing plant in the conservation
area (Wild growing plants A8).
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Fig. 2. Locations of candidate transplant sites in a
conservation area.



A RIBN R E BT T )Y D B AERR DA LR R O F RN

NTWALTYEY Y R E, KHTHRE
L CRRIELEE 24T o 72 R L, £ DA%
CEB 12 HMOEABIUEBRRZBIZEL
Too & L CHRAMNC 7 B %2 e L7z,

2. EERBAHOMRAER
PFAERROBAERIS, BTN H 5 FAFRDOFK
BB <, Bk A H 2Bl o Stk %
To7z0 TOBIZ, BRZOFREHIZHE VT
TVE) Y VBEBHEYOFREY - BEICHREERT
AN CMUEIE A, 2011 £1) Ok
ML AEBIREDRN R 2 BILE L7z, BB
AR AR 2§ 9 2 Xl (DT, [#id
X)) @i L X (BT, [#diZ LX)
ERE L, MXIZZENEN IS RERBIEL 720 #K
BRI, 4 A2 5 10 A EF TOHMIZOW
T, WN7-HOH 6 R:IZH 2 MO E THFK
WAL TEY, #HAid D X3/ L B
1 #2720 500ml 2 H 2 [H O TH KD
HOICEA L7ze B, MIERGYH (4H) &
RIRBAZEET (10 H) 122w TliE, "M KA v
A ENRT N R/NIHERFEIIN 2 CTHch L 72
(F1)e &b, TOHFKIE, AIGHKHKE
LTHHESN TS (pH6.3) . BfiakErix, [
CSKEPORML -T2 583 58, Bt
Brdh CHkEs Lok 5 UL, 2011), ZE$3
B, 12D 72k %EA T, 2012455 2014

FETHG, va— ML BIER MRS
O WA L 7

3. FAMROBIESER

BB C B A BB O R LS L
T, N ETEHEMROBAEZ Fh L 72,
@© FEHERTIC, AR OB, B8R & I, ¥ 2 —

F 1. ANLHEEER & B oML (MU, 2011).
Table 1. Composition of Oyamada growth solution
and growth medium.

/I U 38 3 O LS i
WgEF7 I 5 mg - L'

/I L1 1 5 b o LI AR
Hyponex (65-6.0-190) 1g-L"*

—aF VB 25 mg - L' N 7 lg-L?
WYY FEy v 5mg- L' A7 u—=2Z 20g-L"
IFAL IV b= 10 mg - L' NI 3 1mL-L!
300 3 79 0.1 mL - L' RFhFa—77 5 mmfi
i i 01 mL - L' P lg-L"
pH 6.0 G YA A 3g-L7!
pH 6.0
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Photo 3. Animal-damaged plant (Wild growing
plants A7).
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Photo 4. View of a conservation site after light

environment improvement (Wild growing plants AS8).
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Table 2. Cypripedium macranthos var. speciosum
extinction risk Assessment sheet.
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Table 3. Evaluation of candidate transplant sites based on 5 soil analysis items.
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BHC  TVE-TEEA  WRESE  ARMANL A BC o Bhik
[ (mg/100g) (mg/100g) (mg/100g) pH (is/cm) ®AZE (n=7 BREAH

0.1 0.6 300 8.4 95 3

0.8 0.1 400 7.8 71 b) A3 2016/6/9

0.3 0.4 600 8.1 37 4 A2 2016/10/5

0.5 0.4 400 7.7 11 5 AlD 2017/5/12
5 0.3 0.1 250 7.8 13 5
5 0.5 0.6 200 6.4 2 4

0.7 0.3 370 8.0 29 5 Al0Q 2017/5/11

® 0.3 0.3 300 8.1 28 5 AlI®® 2017/5/12

© 0.5 0.5 400 8.2 24 4 INIO) 2017/9/6
10 0.3 0.3 200 84 7 4
11 3.5 0.9 103 8.2 46 2
12 1.0 9.0 99 73 37 1
13 04 3.0 100 7.7 38 4
14 1.1 3.0 87 75 53 3
15 1.0 5.0 85 7.6 56 2
16 0.7 5.0 170 7.8 69 4
17 2.0 4.0 200 7.7 79 4
18 1.7 4.0 105 7.7 37 3
19 0.5 1.2 177 8.0 17 5
LR 0.3 2.2 383 7.6 38 =
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Fig. 3. Relative proportions of animals recorded by
motion-sensor cameras.
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Photo 5. Sika deer captured by a motion-sensor
camera (Wild growing plant A 1).
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Photo 6. Asian black bears attacking a protective
barrier (Transplant A 1 (®).
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Table 4. Results of the growth solution efficacy experiment.

va— MK B TE%L BRfEER TR
(%) (fiE) (%) (%)
WP HLER T SLFRA JLERF% JLERA%
(15) 2.0 + 0.4 (11) 1.5 + 0.2 (15 1.5 + 0.5 (11) 60.0 (15) 73.3 (15)
(15) 5.7 = 1.1 (15) 1.3 + 0.1 (15 3.7 + 0.3 (15) 100.0 (15) 100.0 (15)
k% n. s. Kk * n. s.
P Ya— MIB LUHEROLEZIZONTIESY YRSy P=—DURET, BERSLICEFROLBRICONTIET 4 v ¥y —OEMRMEERET, BARLKEDHY KELKELE
*X5%, #HLI% KETHEERSHH L &2RL, s (T5% KETHEEBRN I & 2RT.
#5. BAHH & BAROEEM 7 RO LR ILE.
Table 5. Growth of seven wild growing plants before and after transplantation.
M FL R HENR va— M BAAESL FEE= e
(cm) (cm) (cm) &) ((ED (f#)
AT 7 28.0 + 4.17 14.6 = 1.0 6.3 + 0.8 1.O = 0.0 0.6 + 0.2 0.3 £ 0.2
Btk 7 35.4 + 1.0 16.8 + 1.8 8.3 + 0.4 2.1 + 0.7 2.0 = 0.6 1.4 + 0.6
A EME n. s. n.s. n. s. n.s. n.s. n.s.

T R
PR, ERBIOCERICOWTIIRIEDH S RET, va— M, BIEEBS L OCHERIC O W TR Y v a s Y v O/ IR KR E T,
n.s 35% KRETHEEN RN L E2RT.

AR & e L7

F6. WBIROUEI X 2 RAHERAR.

Table 6. Results of the light-environment improvement experiment.

SeEmEWE PR YA % O B AT DR R 2L I O HE i YR #H#O Y 2 — b RE T 1 O BIAE B
(cm) (cm) (cm) (%) (M)
&L 4 47 = 627 01 = 10 15 = 07 025 = 03 00 = 04
»HY 8 71+ 42 02 + 10 08 + 06 15 £ 07 26 = 10
A Pk n.s. n.s. n.s. n.s. *
VP = BEHERE

PUCEH K ORI, ERAEBIOCERACOVTRY 2 VFOHET, WEMKO Y 2 — PEEB L UHAEBERE T Y F 4 v P=—OUBETHRRBUL R LK ED ) KZ KL 7.
E5% KETHEEDN DL LERL, nsldeWVI LERT.

RT7. 7R VIHEK) AT FHEOFEKAER.

Table 7. Year-to-year change in C. macranthos var.

speciosum extinction risk assessment.
20 B REFLREEN
2L FEH 20164 20174F 20184F
a. ¥<OE 5.0 4.8 4.7
1 - . s
~ b. ST 5.0 2.0 2.0
R A
; c. 3k 4.0 4.0 3.3
% 10 oo R e B d. W 2.0 2.0 2.0
e BMTLIREEOHE 10 1.5 1.0
s g fHRBERICLIEE 2.2 1.7 1.3
B 19.2 16,0 14.3
A BEFZ AL a. BH 5.0 5.0 5.0
0 b. ST 2.0 2.0 2.0
BARREN RRE  BHEBRRW  REe
e c. A ¥k 3.3 3.2 3.1
X 4. BAROEKAEZIZBIT 2 HEE B ZE d. 8% 2.0 2.0 2.0
FRERZEfl (HAMin =5, BAfilhn =6). MMk AREEOEE 13 L2 L2
Fig. 4. Change in canopy openness in natural LRERIC L HE 2.7 1.9 1.8
habitats and transplant area before and after 21 16.3 153 15.1

logging (natural habitats, n = 5; transplant area,
n==6).

¥ R U 7= B AR OO AT i s B n=6.
*H AR O FHA LSS E20164E230=T, 20174EA3n=10, 20184EA5n=12.
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Photo 7. Americina vittata (body length 5.5 mm).

#8. HAeREOFEMITHRICBIT ST 2 — ML, BIEES & O EBEOZ1L.
Table 8. Number of shoots, flower blooms, and fruits before and after implementation of conservation measures.

i H HeNo. va— b BATESK #EER
20154FY 201647 20174 20184F 20154F 20164F 20174F 20184F 20154F 20164F 20174F 20184F

ALD 1 1 3 1 1 1 3 0 1 1 2

AL@ 1 1 1 1 0 0 0 1 0 0 0 1

AL®) 1 1 1 1 0 0 1 1 0 0 1 0

B Al® 1 1 1 2 1 0 0 2 0 0 0 1
A2 1 1 1 1 0 1 1 1 0 0 1 0

A3 1 1 1 1 0 0 1 1 0 0 0 1

A10 1 1 1 6 1 1 1 5 0 0 0 5

ki 7 7 7 15 3 3 5 14 0 1 3 10

Ab 2 2 3 3 2 2 3 3 0 0 0 2

ATD 1 1 1 2 0 0 1 2 0 0 1 2

AT® 1 1 1 1 0 0 1 1 0 0 0 1

5 R AT®) 1 1 1 2 0 0 0 2 0 0 0 0
AT@ 1 1 1 1 0 0 0 1 0 0 0 1

A8 4 5 6 11 3 3 4 10 1 0 2 6

i 10 11 13 20 5 5 9 19 1 0 3 12

WE 17 18 20 35 8 8 14 33 1 1 6 22

Y 20154 LR AR E A L.
L 20164 H 20184 F TR A EH V.
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