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The optimum harvesting time of spinach grown
hydroponically with the quantitative nutrient management
method of nutrient solution is on the day when nitrate ions

in the solution are depleted

Shigetoshi Suzuki®, Yousuke Momose* and Toshiya Yamanashi*

Abstract To find out the optimum harvesting time of spinach grown in hydroponics with the quantitative
nutrient management method of nutrient solution (QNM method), changes in nitrate ion concentration (NC) in
nutrient solution and leaves, and their effects on leaf growth and leaf color were studied. NC in nutrient solution
decreased gradually during the cultivation period in electrical conductivity (EC) management method of nutrient
solution (ECM method), whereas it decreased after 3 DAT (days after transplanting) almost linearly to the
undetectable level on 30 DAT. NC in petioles was at higher levels than in leaf blades. NC in petioles and leaf blades
appeared to increase gradually during the period of cultivation in ECM method, whereas NC in petioles decreased
after 21 DAT, and NC in leaf blades was maintained at almost constant levels during 27 days and then decreased in
QNM method. In QNM method, NC in petioles and in leaf blades decreased to the undetectable levels on 36 DAT
and 33 DAT, respectively. Leaf growth rate (LGR) and leaf relative chlorophyll content expressed as SPAD values
decreased after 30-33 DAT and 33 DAT decreased in QNM method, respectively. From these results, the optimum
harvesting time of spinach grown hydroponically with QNM method appeared to be on the day when NC in nutrient

solution decreased to the undetectable level.

Key words: spinach (Spinacia oleracea L.), hydroponics, quantitative nutrient management (QNM), nitrate ion
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Introduction

There has been an increasing interest in the
quantitative nutrient management method of nutrient
solution (QNM method) as an alternative method
to conventional nutrient solution management, in
which the levels of nutrients are managed to be
maintained at optimum electrical conductivity (EC)
(ECM method), in the hydroponic culture of tomatoes
(Hosoi and Hosono, 2005; Kageyama, 1991; Kidono and
Suzuki, 2006; Nakano et al, 2006, 2010; Terabayashi
et al., 1996, 2004 a, b), spinach (Hirano and Suzuki,
2016; Maruo et al, 2001; Takei and Suzuki, 2013),
radishes (Ishiguro and Suzuki, 2018), lettuce (Sago and
Shigemura, 2018), melons (Pardossi et al., 2002), and
chrysanthemums (Kageyama and Konishi, 1992, 1996;
Kageyama et al, 1987, 1993, 1995; Shima et al., 1995).
In QNM method, plants are supplied with a limited
amount of nutrients required for their normal growth
and development, resulting in the improvement of
the efficiency of nutrient usage and the reduction
of negative impacts of hydroponic culture on the
environment through minimizing drainage of nutrient
solution containing high levels of nutrients (Maruo et
al,, 2001). In particular, reduction of nitrate content in
leaves of leaf vegetables is one of the most notable
advantages of QNM. In the hydroponic culture of
spinach, we demonstrated that commercially valuable
spinach can be produced by the QNM method in
which plants were supplied with the total amount of
nitrate ion (400 mg/plant) required for growing to
commercial size at the beginning of cultivation (Takei
and Suzuki, 2013; Hirano and Suzuki, 2016). In our
QNM method, nitrate concentration (NC) of nutrient
solution is high at the beginning of cultivation and
thereafter continues to decrease to an undetectable
level. Thereafter, spinach can be harvested. However,
it was observed that spinach still continued to grow
even when nitrate ions were not detected in the
nutrient solution. To harvest spinach containing a
lower amount of nitrate and having good quality, it
also becomes important to study changes in NC of
leaves and its effects on plant growth after NC in
nutrient solution decreased to the undetectable level

To find out the optimum harvesting time of
spinach grown in hydroponics with the QNM method,
we studied the effects of QNM on NC and growth
of spinach during the extended cultivation period
without harvesting on the day when NC became
undetected.

Materials and Methods

After imbibition with running tap water for 1-2 h,
spinach (Spinacia oleracea L. ‘Okame’ , Takii seed
Co., Kyoto, Japan) seeds were sown on wet filter
paper and germinated in the dark at 20C. Germinated
seeds were transplanted to a pot of black vinyl
meshes (diameter 6 cm, height 10 cm) filled with
a mixture of granulated rock wool and carbonated
rice hull 8 : 2, v/v). When true leaves emerged, one
seedling was selected for uniformity in each pot and
grown irrigating with 1/2 strength of the standard
nutrient solution (Takei and Suzuki, 2013). When the
third true leaves emerged, fifteen pots were placed
in a closed circulating hydroponic system of deep
flow technique (DFT) in a glasshouse at Tempaku
Campus of Meijo University. Thereafter, plants
were subjected to various treatments as described
below. The hydroponic system consisted of a nutrient
solution pool (60 cm in length, 60 cm in width and
5 c¢m in depth) and a nutrient solution tank (45 L)
placed under the pool. Nutrient solution pumped up
at the rate of 5 L/min from the tank overflowed the
pool and flowed down into the tank. The total amount
of nutrient solution in the system was 35 L, being
maintained by adding ground water every two days.
Temperature in the solution tank was controlled at
about 20T in winter with an electric heater or below
25T in summer with a stainless cooling tube through
which groundwater was running. The pH was
adjusted to 6.0 every 2 days.

Plants were grown in DFT for 42 days with the
two different management methods of nutrient
solution; (1) EC management method of nutrient
solution (ECM method) using 1/3 strength of the
standard solution and (2) the quantitative nutrient
management method of nutrient solution (QNM
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method). In the ECM method, EC was adjusted to
the original value with the concentrated standard
solution every 2 days. In the QNM method, plants
were supplied with the total amount of nitrate ion (400
mg/plant) required for growing to commercial size
at the beginning of cultivation (Hirano and Suzuki,
2016). Quantities of other macro elements supplied
were calculated according to the ionic balance of
the standard solution (Takei and Suzuki, 2013). In
each management method, 28 plants were grown in
two hydroponic systems, from which 6 plants were
selected for the measurement of leaf length of the
2nd, 9th, and 12th leaves and leaf color of the Ist, 5th,
9th, and 12th leaves during the period of cultivation.
The leaf growth rate (LGR) was calculated as given
by

LGR=(nL2-InLl)/(t2-tl)

, where L1 and L2 are leaf length at day 1 and
day 2, respectively. Leaf color was measured with
a chlorophyll meter (SPAD-502, Minolta) as an index
of leaf relative chlorophyll content. Nitrate ion
concentration of leaf blades and petioles of a whole
plant were measured using 3 plants sampled in
each method. A 2 g fresh sample was homogenized
with 5 mL of water with a motor and pestle three
times and the volume of the combined homogenates
was adjusted to 20 mL. After centrifugation at 3000
rpm for 5 min., nitrate ion concentration of the
supernatant was determined by optical reflectometry
(RQflex plus 10, Merck, Darmstadt, Germany). The
similar experiments were repeated three times from
spring to winter (2017 - 2018), and the representative
data obtained in the experiment from December 14,
2017 to January 9, 2018 were shown in the results
and discussed.

Results

Changes of NC in the nutrient solution are shown
in Fig. 1.
In the nutrient solution of ECM, NC decreased
gradually during the cultivation period and remained
almost at higher levels. In QNM, on the other hand, it
decreased after 3 DAT almost linearly and reached

Nitrate ion concentration (mg/L)

ol v ey o o o

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

DAT

Fig. 1. Changes in nitrate ion concentration in nutrient
solution in EC management (ECM, solid line)
and quantitative nutrient management (QNM,
broken line) method.
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Fig. 2. Changes in nitrate ion concentration in petioles

(@)and leaf blades (A)of spinach grown by

ECM (solid line) and QNM (dotted line) method.

Vertical bars indicate standard error (n = 3).
the undetectable level on 30 DAT. Changes in NC of
leaf blades and petioles are shown in Fig. 2.
NC in petioles was higher than that in leaf blades in
both ECM and QNM. In the plant grown by ECM,
it increased gradually until 24 DAT, reaching the
maximum on 30 - 33 DAT after the small decrease
on 24 DAT and being maintained at almost constant
levels after 36 DAT. NC in petioles of plants grown
by QNM, however, decreased from 21 DAT and
reached the undetectable level on 36 DAT. On the
other hand, NC in leaf blades of plants grown by
ECM increased gradually during the cultivation. In
QNM, however, it was remained at almost constant
levels for 27 days after transplanting and thereafter
decreased gradually to the undetectable level on 33
DAT.

Changes in LGR of the 2nd (old), 9th, and 12th (new)
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Fig. 3. Changes in leaf growth rate of the 2nd, 9th, and
12th leaves of spinach grown by ECM (white

column) and QNM (shaded column) method.

Vertical bars indicate standard error (n = 6).

* ** and *** indicate significant differences in

t-test at 5%, 1%, and 0.1% levels, respectively.

leaves, numbered in the order of leaf age, are shown
in Fig.3.
LGR values of these leaves were high at the younger
stage and then decreased during the period of
cultivation. In the 2nd leaves, they exhibited no
significant differences in LGR between ECM and
QNM during the period of their growth. However,
LGR values of the 9th and 12th leaves of the plants
grown by ECM were significantly smaller than those
grown by QNM after 30-33 DAT.

SPAD values of the Ist, 5th, 9th, and 12th leaves
were shown in Fig. 4.
SPAD values of the Ist leaves declined after 36 and
33 DAT in ECM and QNM, respectively. In 5th, 9th,
or 12th leaves, a decline in SPAD values was not
observed in ECM. In QNM, however, SPAD values of
these leaves appeared to decline after 36 DAT.

Discussion

In general, the notable features of QNM method in
the management of nutrient solution in hydroponic
culture of plants are summarized as follows: (1) a
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Fig. 4. Changes in SPAD values of the 1st (@, solid
line), 5th (M, dotted line), 9th (A, solid line),
and12th (M, broken line) leaves of spinach
grown by ECM and QNM method.

lower concentration of nutrients and (2) a larger
fluctuation in nutrient concentration in nutrient
solution (Kageyama et al, 1987). However, in our
QNM method used in this study in which plants were
supplied with the total amount of nitrate ion (400 mg/
plant) required for growing to commercial size at
the beginning of cultivation, nutrient concentration
is high at the beginning of cultivation and thereafter
decreased to almost zero. Thus, nutrient concentration
decreasing continuously from the beginning of the
cultivation may affect plant performance through (1)
osmotic effects on plant growth at the earlier stage
of cultivation and (2) the effects of a lower level of
nutrient concentration on nutrient uptake at the
later stage of cultivation. Firstly, osmotic effects
can be evaluated by EC values of nutrient solution.
EC values on 0 DAT were 0.6 and 0.8 dS/m in the
nutrient solution of QNM and ECM, respectively (data
not shown). Furthermore, NC of the nutrient solution
of QNM on 0 DAT was lower than that of ECM, in
which 1/3 strength of the standard solution was used.
These results indicate that nutrient concentration
at the beginning of cultivation appears to be much
lower than the level imposing osmotic stress, because
spinach is classified into a vegetable crop tolerant to
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salt stress and no significant growth reduction occurs
up to the concentration of 2000 ppm NaCl dissolved
in the standard Hoagland solution (Osawa, 1961;
1963). Secondly, the effect of nutrient concentration
on nutrient uptake was examined by plant analysis
of nitrate ion. As shown in Fig. 2, NC in leaf blades of
plants grown by QNM remained at almost constant
levels comparable to that by ECM during 27 days
after transplanting, indicating that nitrate uptake
occurs in spinach under the condition of a wide range
of NC in nutrient solution as reported by Maruo et
al. (2001). With regard to NC in leaf blades, it was on
33 DAT that NC decreased below the minimum level
(3500 mg / Kg FW) permitted in EU (Commission
Regulation (EU) No. 1258/2011 amending Regulation
(EU) No. 1881/2006 as regards maximum levels
for nitrates in foodstuffs). In this experiment, we
examined the effects of nutrient concentration on
nitrate uptake. Further experiments are needed to
study the effect of nutrient concentration on the
uptake of major nutrients other than nitrate ion.

NC in leaf blades is one of the most important
factors affecting leaf growth. In spinach grown by
QNM, leaf growth continued in the period during
which NC of nutrient solution was decreasing linearly
to almost zero (Fig. 1, Fig.3) by maintaining NC in
leaf blades at almost constant levels comparable to
that by ECM (Fig.2). These results indicate that leaf
growth of spinach harvested is unaffected by QNM
method. After 30 DAT, however, retardation in leaf
growth was observed in younger leaves, ie. even
after nitrate ion cannot be detected in the nutrient
solution, a retarded growth was still observed in
leaves with lowered NC (Fig.3).

A decline in SPAD values of leaves is one of
the most important indices of leaf senescence. As
shown in Fig. 4, the 1st leaves senesced in both
the managements after 30 DAT. In younger leaves
such as the 9 and 12th leaves, however, senescence
was promoted in the plants grown by the QNM
method after 30 DAT. These results indicate that
leaf senescence in younger leaves appeared to be
promoted by the lowered NC in leaf blades of the
plants grown by QNM, thereby lowering the quality

of spinach as a fresh vegetable crop.

In this paper, spinach responses to the QNM
method in hydroponic culture was studied and the
following features were indicated: (1) NC in leaves of
plants grown by QNM can be maintained at constant
levels under the condition of a wide range of NC in
nutrient solution, resulting in spinach growth to the
marketable size. (2) Nitrate ion was still contained
in leaves on the 3rd day after 30 DAT, with NC in
leaves decreased to lower levels below the minimum
permitted in EU. (3) A decline in SPAD values of the
first leaves was observed on the 3rd day after 30
DAT.

In conclusion, we propose that the best harvesting
time of spinach grown hydroponically with QNM
method of nutrient management is on the day when
NC in nutrient solution decreased to almost zero.
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Nutritional diagnosis of hydroponically grown eggplants based on the nitrate ion concentration in petiolar sap
(Shuhei Kato*,** and Shigetoshi Suzuki*)

Abstract To establish a method of nutritional diagnosis for hydroponically grown eggplants, we examined
nitrate ion concentration (NIC) of different plant organs or tissues, diurnal changes of NIC of petioles on the days
of different climate conditions, and the relationships between plant growth and NIC of petioles. The measurements
of NIC in roots, petioles, leaves, and stems showed that the petioles can be easily and successively sampled from
plants during the long period of cultivation and contained higher levels of nitrate ion, indicating that petioles are the
best tissue among the organs or tissues examined for nutritional diagnosis of eggplants. Diurnal changes in NIC
in petioles were larger in fine days than in rainy or cloudy days, being more conspicuous on a fine day of summer
because of large and frequent changes in transpiration rates during the daytime. These results indicate that the
estimation of petiolar NIC was unaffected by sampling time and climatic conditions of the day except for on a fine
day of summer. NIC in the petiole of leaves at different position on the stem was measured, indicating that NIC
appeared to be higher in petioles of leaves at lower position. Measurement of leaf and fruit growth revealed that the
higher growth rates were achieved at 0.5-0.9 mg NO3- /100 mg FW (NIC) in the summer to autumn culture, while
the growth rates were low at 0.6-0.7 mg NO3- / 100 mg FW (NIC) in the spring to summer culture. In this paper, we
proposed these NIC values as tentative standards of petiolar NIC for the hydroponical growing of egg plants.

Key words: eggplant, hydroponics, nutritional diagnosis, nitrate nitrogen
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&

Jill

FIZEM O RFHTIX, RAEBHIR & AR A H 2
1T UM AR W08 ERENSL {, 612, B
= F ISR T b B 2 & A3\ 72 Jifi I 1 a1 )
ZHDH OSARAK, 191). F72, £ 0%4, MRN T
BTN D 7O THEORBEEERIEITT L. Z0L) %
FIETIE, EICEBBEEICLZEOR TR SN ST
A, WERREE R OWHIC L 2 FLAKIE A~ O BB G Dbk
MEEENDE (WIS, 2003). UlEoZ &hs, B
FLRE L C, M oREFHEOESE L BRI b7z > TREF
WD, BIEEERT 57201208, FIOLEFICEbE
TOEY R ORI SLE L D X512, HIEOREFER
wmREENE L2 A R oOEEEB L OCESEEIC L - T
B DWAE, HERROSEREDEY L TR L S (i
H5, 2005). Zoé, HESHTICEDWCHEEZET D
WBEE D, —J7, B O ORBIRIEEZ M D 2 LA
TEMUL, BDIHEY) 2B ERSTRE L. TDL)
Te PR IZ KRB W & IEN, HiEe N C ORI O R Hss
BV CHY) 2 B SR ZAT) 2O OEELRFM E 2 5.
BUE, MisaE BV COREZ WIS W23 2 ks
FHAER Loo5 ), RERRTEN 5 THILUTEE
*EZ, ARLTOWIUIEEIS L CERYT 20T, 1
MOEBTAT =T L0 EDMpVREEI RIS
LT, BOMMAEELSERVRETHLEEZD
nTws (1LHS, 199).

TEVMI DORAZIRBEZR H AR B ES ke L TIdEAOH
Bod b (FAK 1986). LooL, FEMIIESWINE —H#
ORHIIEDOFERTH Y, L3 L b ZORE TOREINGE
ZHTLOTIE A (IHHE, 2004). Z07:8, HEMIZE
FERNEDFEIRP BN TS TR T TICEFTNORENHN
TWbZEN%\w (fBHS, 2004). 2T, fWkos
BERSELZHEIAEST S 2 e Tca, AFHEGD
OIE DOHREIRFEZ ) T IV ¥ 4 LIRS 5 2 vl L
%0, VE OIREE A b B 728 8] 72 JRE S B RE & 72 B

Ve DRFIRFEZR A 2o DRI L L TR EHEI R D
BETHLEEZOLNTVEL, WIS b ERFRE
12I, WHREERE T VESTRERNH LD, £ L OfF
WTE7rE=TRER L) OMEEERLERIL L
BEICEFTNRIFTHDL E SN TS (4, 1988). F7-,
WX S N7 HEER A 4 VI3 EE Ll TEICRITT 5D T,
EENOWERA 4 I (nitrate ion concentration, NIC)
ZUET LI EIED, COREOIEYOREZIREL M S
ZEpTELEEZLNS (LU, 2004). fifH CHHE A
NIC Oifilsgd: & LT, I4E, AEEEA A o B /N S5
FOCEERE W SRS s, BEEEPLIZINS
DTN L D KB T 2MEDPL L AONS. 72,
HEERAL & L CIZIEM 2 W5 DD — K TH 5. HEIX
BRI ARTETE THRORMAES TH L. 512,

ERGTE T O NIC I3/, T2, EG TR 4
FRNIIEITENDL T L, 7007 4 VEBNLVIZOM
FRERBRI D FEE DTG SN D 2 & b BB EM 2 H
L E o TWAS (IUH, 2004).

TEE 2 W 72 RO R EBZ W HAR 2O W T,
Fay), AFI, Fvh, FRCOWTHMIEESIRE
ENTWDE GRAR, 1998 ; ILHH S, 1995 AAK, 1998
WS, 2003). 7, WWEEFHELEZT7LAAXT YO
FEBWOWME SN TWDE (HE, 19838).

KEZWICET 28ME50L v b~ MIBWTIi, ILH
(2004) ZZEAROBRIU & & BRELH - BRSO W THRES L,
BEPECRVE (HE2~4m) ORE S L o724,
RIEOEEIZ, REOE FEOTAIZH D /INEDOIEN
BT A EARETHLE LTS, LHL, R
WZOWTIE, T hONT ZAERIZBWT, FEi 10 &
T 6 REOIEMHR NIC Z L 72/ LD, ME O£
BBURI0%UNTH o722 Eh5, BRFICE - T3
WBHNICIETAREXLEDbLLAVEVWIHELHL KOS,
2003). SO Xz, MY bhEFULE LT, RESWH
T 2MENCL OB EINTWDED, B O NIC
I SN D EOFEFECIERNC L > THL PR ED D 5
CEHMEINTVDE SR, 1991). SR AR O
FAZBWTIE, EEBGTOERE»S, TEWHE 2emnl
BICEIWT L, ICAISKHED 27 IR A BRI 5 H i 2 $7H
L, WESAE L CIIRFTORHENSE 1 #2552 T3
HEHOEWI R TH H & ENTWDL OSAK, 1993) 75,
BB DR, TO LI, T AOFEEZWIHE L Tk
BREOL ZA TG RREPZEINR TRV DL EbR
L. FITABIGE T, F ADENIRE S B 5%
OISO~ 2 7 VERE RE 2 BIEE L, £
MR L LT, RIEBW 21T 9 B OBE ORI
frds & OBREURE O KA, R OB DWW TR L7z

MBS UAE

EER1 FEEEA A4 BE (NIC) DHFEMNATH

F A (Solanum melongena L.) i 137 L% o
T F % — WK IR L7z, 2007 428 H 18 HICJE#M %
W7oy v —LIikE, B (8h) K (16 h) 1iA530
20C DR SMET CesfE L7z, MR I NMT %, 8
H23HIZ, "=3F%2514F, E—=bFER HAHHELA
KEREILTS:4:1 (vv/v) DEAETHEHDZELV L
AR L7206, AWK FHMANORENICE L7z, BIE
EEA (55 1K) © 12 /5% KEHRAKEICE > TE R
THEHEAIT>72. REFZHERLAZ9H2LHIZ, oy
=l REL AT 411 (v/v) DEIETEEDZRY
b (#t6 cm, 6 cm, #S10cm) B L7Z 10 A
16 HiZ, ¥aEEz®o 77—V (# 140 cm, #5880 cm,
BE 12cm) 1SRy M 2IEA, KEKKEIC L > THEE %



T - $6K — FEHSE TFH T2 A QTR P IER 1 A 2 R IZ 2D W 72 SR AE A 9

172,

12 A 31 HIZ 3flfkA 5, R, %W, %k, X2 2hT
500 mg (FW.) BREUL 7z, NIC JHI5EH O M & 28 B
BA~6EOELD, ZIIWRINL2EOMI L DERIL
72, AWBHZ 10 mL OZERKE A CTHERTER: L 1
2R, FOEEKS mL 2 EVE L L2 L%
20 R LT, I 25 mL I2ER Ltk & L7z,
ZFDH%72EHIZRQ 7Ly 7 A (MERCK #1#) % v
NIC %l L7-.

EE2 EWRF NIC DEZE1E

FEER 1 LB & T LSS offT & —BRiik
IR L7218, 2007 4FE 3 A 21 HICER 2wy vy — L
ICHEE, FEBR L EFEROSGMT T L7 GR~EHHE).
T ORFEVPHERSNZ3 A28 H2HEER 1 LRRICE
WaiTo/e, RIEFP2HUEM L2427 HIZHER1 L[
FRIZHR Y MIBML, 6 H6 HIZT = VIZEM L7z, il
HEATREAGRKEI & o TITV, B8 & L TIBIE R B L
FO 1R 7.

B NIC O HZfLOMIEIX7 H 14, 15 HBLUT7TH
21, 22 HIZZEh 2 HiESR LTI o 72, g DR
EHOHRI3: 0005 HDOAD %21 100 FT3REHIE
2 3RS D, [ CHEMOTEMRZ R L 72, BRIL 7235
H NIC 13 5E8R 1 & AR 5 TlllsE L 7.

HEMIM = T v = (IKS-27, /INRITEMRAS
f#) &5 —% v — (HAND HELD DATA LOGGER
UR120, /IRIEMRASHE) 2 AVv-GRENO A RO
wETHEHEE (PPFD) #illE L RELA M5 HE L L.
EWROERIEFIZI1ZR T 2 — % — (SC-1 Leaf Porometer,
DECAGON DEVICES #L#¢) % H\vCTERINT 2 ED Y
w2l L7z

W1F AEEmEFLITHAL

Z2E8EXR HEE(mg/me) ML mgL”

AR MgS0,-7H,0 123 225 276.8

NH,H,PO, 115 1.50 172.5

KNO, 101 7.50 757.5

Bi%  Ca(H,PO,),-2H,0 126 0.75 94.5

Ca(NO,),*4H,0 118 3.00 354.0
HEER mg L™
Fe(II)-EDTA 20.00
H;BO;, 2.85
MnCl,- 4H,0 1.81
ZnS0,*TH,0 022
CuS0,4+5H,0 0.05

(NH,) §Mo;0,4-4H,0 0.02

ke dlbir, BE~4HETbiro7. 3fH, Ky
MOBAEH, KIETAK T = VAOEMH X, ZhEh,
200748 H 18 H, 200749 H 21 H, 10 H16 HT& -
7z, FEHFH NIC @ HZ{bofllsE 1 2007 45 11 A 10 ~ 11 H,
NHA24~250BL012A 22~ 23 HiIcZENZFN2 HIM
WL CTIT-o 72 WEORZNE, 11 H10~11HBL O
1A 24~25 HOMSETIZ, HOHMAES5: 0045 HDA
D#20:00 T, 12 H 22~ 23 Ho#lETIX, HoHH 6:
0025 HDAD 21 :00 FT, 3BEM I &2 3fEAET D
] CIERLOZERR A BRI L 72, $RILL 72 3EAA  NIC 1355 1
RO FETHE L, T2, B I3 E~ s
EFFRICIREANOIABOLR TR E (PPFD) B X U
W9 23T ZRE L7z

EER 3 ZENMRINIC 2%

FEEL 2 FEMERFETEN L7 A (Solanum
melongena L.) &g & TR LHZE % 20074E6 H 6 H
VA BRI KR A~ 2 L, W, i (EC 0.7, 1.8,
49 dS/m) OFFFREX 2572 3 HIZ 1 H, FRFE
D ECIE 10 RrOMER#EZMMA 5 2 & T, pHIIHEE &
IKEAL A ) 7 22k > CHEIEL, BLZ 2 8BI21 |, 5
EHOEETEHZITo 72, HEBOEHIIHER L, 2 L[
BRICAT o 72 AL TERGECHR 247\, BTEL2)
DOWEERAE LTI~ M= Y2 EICHA L7z, s
i, UK IZOW TR EEMECEY, HEiHEB X
U551 RORFEM, HMELZEHNELZ. Z0RE, FH—
DEF T REIIOWTRIFIIZHIE L7z b 0o 9 H il
B7 b D% BATRFIIR Lize 72, PHERRZITREE,
RFEMME, WHEBLOEEZME LA 200746 A 27 H
PHTH6HETELRPIFEGEIISELZZb DN Lo
TWETRNTOEMDIEL ) ZER % 500 mg (F.W.) HRIL
L, waHE (-30C) THRFLAZ 22T, £EBX
UM% EORFEIZ, ENZNTHHNEICREEF E2 1T
oo Thbb, FEOE1IRLMEOEIREZRLE LR
EhzL, BIRETELR MRS L, 41 8E 13
FE2RETBLIOELRE, E3RETBLIOELE, &5
WZZDO MO 3, 2, 1 EDON EAr3EE Uiz, M
%, BHEMOFEMIZEETND NIC 2 £ & kD HE
THIE L7z

FAE R aBE %, E O CoFEICBW T -
7o, W3HEH, Ky MOBHH, 1EREEEUKPIEEE D
EMOIZ, FhEh, 200748 H18H, 9H 21 H, 10
H16 HTHo7z. MELX & L CTid, K, i, B (EC 0.6,
11, 19 dS/m) DOFFEMIREIX %372, FEEH NIC #l
EHOIEORIUL, 20074F11 H27 25 12H 19H %
T o7z, BE~AREZBWTIL, FIL 72tk o 2
g, BB LOEoOFEELNE L, 2 HH 80T olawz
TR CHZ IR, SR BOEWEZIE L. ENSF=IT,
WG R ST, Ty FREEICE DR/,
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F 7oA L 7zl Az 5 R 100 mg [ ZAEER 4 mL & Nz
—MiBE, FHIZ60%®BIEHRMRZ 4 mL iz 200C Tizzt
JRAL#Z, 50 mL IZER R L72d 023 L LT, Na,
K320t Mg, Ca l3EFBOERER, PIdnNF R
FYTTVEBICLDMEL .

fERb S UEE

EER 1. BT 4 DRENSH
ZHmEONICIXE I TRTEY THDH. NIC 1L
DHRBELHBELCERPFCRIEL LD ILENFEDD
, RQ 7L v 7 A (MERCK ##) T84 5 DI2+45
LEECTHo7. —H, REZEDNIC X, fioHfE 5
B RHEEEICE DS TIRE—EDHEE R L2 DD
(7= 5 EWE), NS OWEEREDWIIH L Z EAT
UL, WML 2 Al REERE 2 C ORI LR
ETHUERRL LI ENEZLNL. LiL, o
FAREL ) T Y A LR 5121, AFHIRH o
Wi L CET 2LEND 5720, (EoEEEmh
IR AR 5 2 LIEBIENTIE R, 22T, 159
D EF IR B OFRIAT] i 72 B & #E 5 o NIC % iy
BEEE TR oz, TR N HiF oRERT
bR TH -7z (F— AW, COBRL, EEIHE
BxATH BHTCH O, WILL 7268 1 4 > A5 12
MR A 4 2RI ENL-OTHLEEZ LS (IIH,
2004). F 72, FEHONIC TIXMEEM TRERIES D &N
Ao, S5 lCEHTIRzua 74 vERNE L, It
WO D720, RQ 7L v 7 AR OIS @A T
SNBYENH 5 (LM, 2004). 72, HEHIZERLY
DL TlE VDA TR LIZ v OSAEK, 1998).
DEoBmA’S, EGESMBMmIcEszneEzon,
NIC #3818 & § 2 BB BT, HRERNT 2588
ELTIREMRPELTWS EEZLNS.

10

b
0.9 .
pN
Zos
w
207
o
= 06
£
E o5 a
o a
204 T
A z [ ix
t‘ 03 a
y
g, |
0.1
00 ‘ ‘
iR %A 5 E3

iR BRI A AR

*Tukey D% HiLLE R E (P<0.05)

YEIEHELE (n=3)

xB% 2. EfF NIC DEZEAE
HF~EHED2007ET7THI4~15HBXIOT7TH2 ~
2H01%, EE5L 1T HEPWNR, 2 HEPHERE W) RIE
SECho7. EBLOMEIZBNTHIZITFEBOR RS
BoONEDOTTHI4~ 15 HOWEREEZRTI L ET D
#Af NIC, #E8i& 3B X O"PPFD ® HZ1LIE 4 2 [}IZR
Y THDH, EHHNICIZ1HHEOWKKIZKIFIT
—EDExR L > TR L, 2 0 HOBEREHIE L 7 5 @
DR b NANZE THANM 2 BT IX 80 S ke o 72,
ok, 2HEOHPOZETEE L =N PPFD 13 1
HHEHRELTHL2IIE LS, ZEOMES KEh o7z,
B~ AHENIIHI0~11HBL 11 H24~25H
Z2HME LR, 120 22~23HIZ1HEAW, 2HE
MWIFER E V) RIESZHTH -7z, 11 HOWEIZBWTIZ
EIEFEBOEEPES N 720 T 1L H 10 ~ 11 H OBl ERE
RERT L ET L. B NIC O HZALIEEE 3 KR
THY) THDH, HB~EHHEOBERBOFME (FE2X) Lk
LT, NICOHZEBI/NS o7 F72, EN PPFD

5 R B
>

°

zZ

211

300‘ 600 ‘ 900 |1200‘1500‘ moo‘zmo
7R148

THEE A7 R EE (mg/100mg FW.)
o o =
s 8

o
=

auo‘ 600 ‘ 900 ‘1zoo‘lsoo‘we»no‘z1 00
7R158

E B

FEEE (mmol m?s™!)

1600
1400 C
1200
1000

800

PPFD(gmolm2s™")

600

400

200

0

200 600 10:00 1400 1800 2200 200 600 1000 1400 1800 22:00

1A148 7A158
RERR

F2 B~ R DIER PR A A IR (A), KR (B)
B ELONMENPPFD (C) ®HZME (TH14~16R). *=fF A E (n=3)
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LIS, HhoXEfmoRE 2 EAL RO ko7 12
H 22 ~23 HOWPEMERIZ, FA4KIRTHE) THD, 2
HEHOBRHTIE, 2 KNTRSNZ LD RERIEOIER
HFNICOZWMR LEAIR N o7z, ZDE &, i
HICBWTHRRRFOZM: AR TS o/
M~ b (He et al, 1998) > 275 A~ (FE5, 2002)
TiE, M NIC ORI X 2ZBHI/NS v
WMED R EINTVED, KERLD, FE~EHFETIEF A
TEARFNICIZHELT S Z RN, &I, BXR
HOHZBIRAKEWZ ENE SNz WS (2004) 14,
TR NIC 1, 25 ORiEEA 4 > ORI E FEHIZBIT
DEEEA 4 v ORBONT AT L o> THRES NG L iRR
T 5 WERA o > O H R CIXZERUCPE - THTb i,
WG OMER TR RGOSR L ) RE 82 2T
Lz, MiHE DI, TOHORBEICL > TRERBES
ZUHERDbNL, RREETIE, H~EHN L8~
DR %\ FEREFIZZER T NIC IZERIEEZ 2B b &

[T

500 ‘ 800 ‘ uno‘ 14:00 ‘ mm‘ 2000 | 500 ‘ 800 ‘ non‘ 1400‘ 1700‘2000
114108 1MANE

HIE e

1600

1400

1200

1
)

1000

800

FEHLE (mmol m™? s7

600

118108 11A118
AIE AR

1600

1400

1200

s

1000

PPFD( ¢t mol m™?

410 810 1210 16:10 20:10 0:10 410 8:10 12:10 16:10 20:10
118108 1nANA
BB
F3K H ARG D IEW IR A IRE (A), AHoE (B) B
L OMR=APPFD (C) @ HZE L (117 10~11H)
HERERGE (n=3)

FIIF—EDMETLEET HH, BRIFIZIZRLRRLEL &
LHZERHLNI R o7z LI, HEHRE TR, BR
HoOHBOEBHHKE L, B0 H = & ZET0HEE O R 2
MREWDDOEEDbIAL, 72720, 7H 15 HD4 51 3
IZBWTEWIERH NIC 253 5N Tw b Z &35 %R
FTREBETH 5. EMORIIREE BIFICHERET 2720
IIXREZ M BT LERH L. ok X, IR
RIS & - TEMIH NIC OZB O L WK D 5\ idE
KT 2 BATREZWZIT) 2L IEHE VBENTE
V. KRB ekl LT, EFORBKEO L & HiEDS
%, R OEEHIEF IR E VBRI, FRIEEZNIC & -
THHERA 4 VIBEDR L OVALEIC R D L) I bns. &
DT s, EEEPKIBICEEHT LEFLINTHNIL,
K, BZENZ2 b LT WO THIRINL THE bRV,
ERICHRIT 25803, BREOHPIEY, R0
FEREFOTEF I A 4 VIRENLEL T b & &I
W HDONLEFE L\ &L 7.

m;
N

6:00 ‘ 9:00 ‘ 12:00 ‘ 1500‘ 1800‘ 21:00 | 6:00 ‘ 9:00 ‘ 1200‘ 15:00| 18:00 ‘ 21:00
126228 12A238
BIE R

1600

1400 B

1200

sh

® 2
g8 8
3 8

FRHE (mmol m?
Y
8
8

400

200 7

)

6:00 | 9:00 | 12:00 | 15:00 | 18:00 | 21:00 | 6:00 | 9:00 | 12:00 | 15:00 | 18:00 | 21:00
12228 128238
HIERE

1600

1o b C

1200 -

2 -1
)

" 1000 |

P

4:06 806 1206 16:06 2006 0:06 4:06 8:06 1206 16:06 20:06
12A228 12A238

BIE B
A H~AFEC BT D IEM PSR A IRE (A), ZEHE (B)
BILOEEANPPFD (C) ®HZ{L (12H22~23H)
PEAEUERRGE (n=3)

PPFD (¢ mol m
s o ©
& 3 8
3 8 3

~
3
3

0
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EER 3. EMAIERH NIC
F~EREI B 2 A RIZER T NIC 1345 5 B /R T
W) ThHDH, KRB TIIEWN T O NIC DZERIZ L ZEN
EHFEDREL ho7d, BRELIEX (EC 49) 128
WCTMEETHE L, B 213 8L R 2 EMAE Z S
N7z, ARRERCRE L 72 B0 B O LB X (EC 0.7 ~ 4.9)
Tl, EOFEMIZB VTS EMR NIC IR HEE L &
CEBELTBY, EiREXCm REREX TR o7,
EORFIZE IR TH) THD. FEIZOWTIE,
FEOIEDERELNE LA, ORI ELN/720
BHROFBROART I LTS, EHRIL, &b I12E
SHBEFE TIIWTNOMEX T RBEOREZ R L7 il
5E 5 HBLIBED DIHMUREIX TlEl, ORI S H/HEL
oo 727s, FRIERE, EIREEX CIXME 5 HEDEED [k
ffREZRLE. REOFEEIZOVTIE, RERE, BHEEE
RFE K CREERE 2 WE L7272, RO EIES N
TOREROAMRT LT A, BERIFIETHIRTE

OERER (EC 0.7 dS/m)
B hiRER (EC 1.8 dS/m)
O&RER (EC 49 dS/m)

FHEE A A2 R EE (me/100 mgF W.)
e o 9o = =
5 & ® o

o
I

=4
o

g g @ @ 9w owm & K8
B B ® B = B
i % B BB M
& & &

Tl g

FS AR~ ERIE AT D BE AR IR EE D ST R BER T IR A A B I R
[E B4
rHEHERE (n=3)

30

i B
25 [ S

~
o
S
L)

EH R (cm)

—— ERER
- PRER
a BRER

1 5 10 15 20 25
AIERBRAM(E)

W6 XM HEERIRE S IEORRIC KT TR (R~ 2R

DNTHsH. WE6HBRE TIIRERIIVTNLOBREXTD
MO EE R L7z, ZNLBETIEERER THREENL
72,

B~ BT B BRI ZER T NIC 1388 8 IR
WY THDH, WTNOMEXIZBWT S FTAZENS R
FCTOEMPMERA 4 VIREICHAW 2 ZERon %
Mol WTENOEMIZBWT S IERP NIC X, &~EF
BEOY & L FERICEERRE (EC 067 19) % X < st
L7eA, 3RETHE HEEBLCRRSE 1 ETIEIMMO
B BL T, RN TH -7, KEBRIZBIT 55
X (EC 1.9 dS/m) & HFE~EHF: BT % HiEEIX (EC 1.8
dS/m) &MY 5 &, FEfH NIC IZARHE D F TR K
Wik 2o 7z

BEORFIZEIKIRTEY) Th 5. F~EIFE: Lk,
RIREX CEGOMESELS 2), RN EEORESD
NS o de, IR L ERER TIEFEAZRERZ R L.

REOEITHE I0XIRTHEY) THDH, 22 HUFEILS

G

E(:*_/‘ 10

|

» e ERER
of e RRER

e ERER

5 10 15 20 25
RIERBEAH(E)

W AR IE N RE DR T RIE T R~ )

O {ERER (EC 0.6 dS/m)
B FRER (EC 1.1 dS/m)
O &RER (EC 1.9 dS/m)

THEEAA > R (mg/100 mgFW.)

o
ES

02 [

g & & @w w & & &
" S O
& &

Tz ® R ES

8N H~ ARV D HE IR B S BB PR A
BEIZ RS
PR (n=3)
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RIEXTREOHRIIRRRKELS o722 L DAHE, i
XOBTREREWVIRS NG5 72,

B~ B\ OO R EE DS R IS E 15 N,
P, K, Ca, Mg BI U NaGHARIZKITTHEIZONTY
A L7 (F—F W), EHTIECa, Mg, Nawdno
RIS BT D, BRERENIE L 2L 1> TER
B/ L7 EWIZOWTIE Mg, Na THREEOREEA
oz, 2T, WTNOER T IZB W T S EEFR
FECBRT 2B R BT R o N o7z, F72, W
FN, PBLUOK GAEIL, HEWEENSELLE5FE
PSS 2 @A S 7.

REBOM KLY . BRI SToE ~
A TR R AR T - 72A%, T NIC 13 T {73
TEL, R 213 SR 22 @SR bz, i
ERBRZAER DI~ KOS, 2004) &Fav1) (RA
AR, 199D 2L o THESIN TS, FAIZBWT LKA
DEFELYVEHWNIC DERZHRNTE L2 LiF, HiE
BN E TH A EEZBNDL. LI, ROLBEEDOE
W, 1 ROETEZIIE LEORHPEMNZEEZ LN
L. W5 (2004b) AT AEFKED P bBWT, &
1~ 3 REHE THEDOTEMEERE A L A5 L AFHR S

30

25 T aad

20

e ERER
e REER
e ERER

EH5E(cm)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
BIERAIRRBE(R)
oM RERWIRE NSO MIT IR (I ~&HE)

e ERER
e RER

o ERER

2 4 6 8 10 12 14 16 18 20 22 24 26
BIERBEKR B (B)

10 X FERIRRE N REO KR KT T (E~L8H)

FHiPEE OMERE P2 Lz ET, BHICE 1 REE
THIIHOVIEOMBEZ R Lz EBRTVE, 22T, F2
T (1R LMK L) BEESH Y, BERIED
E_EZE IR L TR O L, REDHER I REE TS
EHITYN FEE T I X o T, U & R R
2179, SRIORETIE, PHERYIGELZE 1 ROET
B _EIEDIER PRI E LTHERTH B 2 LD S HIC
ooz, WHED L ZFFICED E LT INE OFEDIER
Wb ZERTENE, MR LED IG5 2 8
B KBBWET) LN TESL., T2, REITHEOD
O S PHEBIIZE T 20T, FEBWICIE T IIEDIEN
WD EW) FEIERNCEREHLIDEEZ LN
L. AGtRlE, TORFEET, HEEEIEELTIELED
HAENH D

PAERHN AN IR C, B SR EEA82 TR U4t T
HE: L7 LR LMEE & B ARETL L, BE
DM NIC ML o7z (F—F ). 2D X)) I,
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JREFTREEAE D O W w5 AT L7ohi & < BEEAH &%
S N

2 2018 AFFIZBEIE S M7= R F R FIEARZE IR S T W7o S CBERAR D 9 b, BHIEER TN O£
T (BUED oA ER I R R, 1950 4270 5 1968 4 £ TR ORE S [MHMISHFE) TRESNZL D Z L& L7z 127 51
T AR 12 HICAS R B O ARG 1 BFB S8 LIDOE L 72, AR A F v 7 — THAND, TNV e EIEARH T
PEBECL 72 127 sOREAIE 25 H 43 B 81 A S Y, EREREO L v B 2 MBS 11 S T Tz 2720, K
BAR AR HIE LR OB AELEGRO T RIED H 1S & - 7.

F—TU— RS CEEAR MEEARY, WIERY, BARE RO RN

List of plant species in Meijo University Experimental Farm’s herbarium collection relocated from Meijo

University Herbarium.

Abstract

experimental farm in Takagi-cho, Kasugai City, Aichi Prefecture, Japan, were moved to the historical material

The herbarium of Meijo University closed in the spring of 2018. The specimens collected in the

room in the experimental farm. All specimens were digitalized by a scanner, and listed based on the labels of each

specimens. The 127 specimens were consisted from 25 orders 43 families 81 species including 11 the nationwide or

prefectural red-list species. However, some of them may not be wild.

Key words: specimen, vascular plant, experimental farm, herbarium, Takagi-cho, Kasugai City
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£ (T 468-8502 # i KX 41 1-501)

Laboratory of Landscape Design, Faculty of Agriculture, Meijo
University

E-mail: hihashi@meijo-u.ac.jp
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bW 72 %, BEREOT X TORMERZ M2 O W
L, BHIEEEZNDING T2, ZOB, 0007 0»
D DORIRFEDIENEARIIBEIE L7z, MR DAL OREARK
9,000 FIXF 3 H 29 HICIE BRI L7z, S ofiix
PP A BRI (RZEITHEIR - TN) OBHIREDFEARR
TN IG (RS TTEERT) DiRdbiE % &3V )NF & (Camellia)
MYyoalLsearyb&EInTtnid, b OBEKRITE
BREZETOFLESRASFETHEDON TV LEMT—H AT
BIZ LD RTONDTEDFEMT — 7 A 7 B R ER
HTI4 MIRDOENDLTFETH D, BHIREOERIL,
FEHEPLIELEEF = N—~y FFAR) A F v F —
ScanSnap SV600 (Fujitsu #) % T 600dpi @ JPEG
R T AN - 72, BEREH (F R A H H 8 R T,
BE o AR IR B2, 1950 4F 20 & 1968 4F F TR O
A MM ICAAAE) MBI A (3 L= T = T
THRESNERZ PRI 127 B2 L, #3100 Ho%E
MR EERIAR % 20184F 9 A5 HIZ R TRAEW LML v & —
W L7z, S ORI, AREERAIE O FFHGAS S 1721212
ZIFANTEPHMENDL LI > TWAED, AF v
LZHBIIEL THEDT, 5% IHELTH HEAER L
72w, B D 127 HoERL, HEMERE L 72k, 2018 4F
12 A 21 HIZAKZ M S B OAREE 1 BB ENICEAR R
L, A=+ K947 —%—SP-BGKFN-P (7 X7~
) UK L7z, 2O, SEROBKICAF ¥ v L7z
BROE % No. (N TIHE % 4H70%T) LM%, HA K
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3R T & AR S AU LD H LT W72, SR
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W7 (K1),

BEARBEHEDOIER
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W % L 72 [GreenListG S wver.0.5 ( #  #i ¥ : 2016.6.14
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fo HAS R 25 7 AR AL ] (FIAT 1991) %, Z ol
Wikispecies (https://species.wikimedia.org/wiki/Main_
Page) #Z#|2L7:. HAd [HEEFMY S ER] (B0 -
KA 2013) ZFH L7z, KRpHEIE, a—V5(2017) 2 2#12,
eh ) AT, VFHE, BT, ANA ZL—F, £
LM, HOPIEMEY, BEUERIEREY, oNT1E L ¥ R
ELCERELL 72

L BPE BRI S 7Rl & < SR

HEZHEREMIT T OVOFETGED 12, BREFHHIZE
TRk L. 72, EolLy )R (BEEE 2018) &%
HEOLy RYAR (ZHIE 2015) TOT> 7z L7z.

COIITLTIER L 7-HEkAFE 1 TH A, 25 H 43 FF 81
T (EHE - ARG de) 127 05 (FERFEOH 4 5 5% &)
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Noguchi] % [K.N.| (ZEF 1A ZHRIC,[S. Yokouchi] % [S.
Yoko| 13FEPERASEREL/ZEDEEZEZTLIWESS, [HEE
ERAIN 50 RIAERE&RE 50 S A] (50 fEs (Flask) %
TZE% 2002) (2Xiul, WA= () 131953
9 HICRZEEZHE (RO - SRR =E, BEDT
YRRy =T T IR E) ICHTFTELTRIEL, €0
%, 1959 4F 1 By i se 212 52 8, 1983 4F 3 HIC#
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nipponica (Masam.) Ohwi THh o72. FII=EA =HRICHAAR
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Thot:. %8B, 1963 FICITEF I TRTHNOKA
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v X H X v Y Cyperus tenuispica Steud. ( If VU)
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[Vy FF—=%7v 27 Hwnh 2000 YHw] (550
2009) 12k &, WHEOMY T, FHMETIIEFT D
R EINDA, EAEIE, M, FEH, AhEIE TR
NHY, BHMTOLHEL TV EEZLNS.

Y~ X Eulalia speciosa (Debeaux) Kuntze (FE VU, IR
NT)
NO0105 196049 A 25 H K. N. ks (K4)
[Ly FF—=%7v 27 H\WwH 2009 W am] (55
2009) 12X D&, ARFITHM720D O L WESRLPHIICA
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1. WHRESIUR O & < JEEA H g%

B4 e 24 No

A e W AE| NP AU R Botrychium ternatum (Thunb.) Sw. var. ternatum NO0198
b/ ¥%H b XF Platycladus orientalis (L.) Franco NO159
v/ %H v/ xR Thujopsis dolabrata (L.£.) Siebold et Zucc. N0030
AL VR AA LR Euryale ferox Salisb. NO100
7L H 7 LR Liriodendron tulipifera L. N0086
7 A7 %H 7 A ) FR Laurus nobilis L. NO0079
A H A B Laurus nobilis L. N0080
4% H HXY ) 7R Cyperus tenuispica Steud. NO128
A4 %A A F Digitaria violascens Link var. violascens NO121
R = A 2B Dimeria ornithopoda Trin. var. tenera (Trin.) Hack. NO123
42 H A IR Eragrostis multicaulis Steud. NO107
A H A 1 F Eulalia speciosa (Debeaux) Kuntze NO105
A H A+ F Pleioblastus chino f. murakamianus Muroi NO176
R = A 2B Pleioblastus simonii (Carriére) Nakai var. heterophyllus (Makino) Nakai NO175
A H A B NO0042
A H S N0043
A H A+ F N0052
A H A 2B N0053
NTH NTR NO054
XN VRO P AXHATH) 7Y AR Iris laevigata Fisch. NOO061
XN VA FAXHATH) 7Y AR Iris laevigata Fisch. NO0062
XUNI VRO Y AXHATH) 7Y AKX XTE Ruscus aculeatus L. N0008
XN VAP AXH AT H) P AXHATE Ruscus aculeatus L. N0010
XUHI VR HAXHATA) I AXIATE Ruscus aculeatus L. NOO11
BV el oz Papaver somniferum L. N0201
*rRUSH TR Papaver somniferum L. N0202
*UARY S A g Papaver somniferum L. NO0203
*UARY S H Uzt Papaver somniferum L. NO0204
BV el oz Papaver somniferum L. N0205
XKUY H TR Papaver somniferum L. NO0206
a¥x ) v HH RE R Paeonia lactiflora Pall. var. trichocarpa (Bunge) Stearn NO0028
~AH ~ AR Crotalaria sessiliflora L. NO131
~AH ~ AR Hylodesmum podocarpum (DC.) H.Ohashi et R.R.Mill subsp. oxyphyllum (DC.) H.Ohashi & R.R.Mill var. japonicum (Miq.) H.Ohashi NO125
~AH ~ AR Kummerowia striata (Thunb.) Schindl. N0058
~AH ~ AR Trifolium pratense L. NO0031
~AH ~ AR Vigna angularis (Willd.) Ohwi et H.Ohashi var. nipponensis (Ohwi) Ohwi et H.Ohashi N0017
N7 H INTR Agrimonia pilosa Ledeb. var. japonica (Miq.) Nakai NO168
NTH NTR Agrimonia pilosa Ledeb. var. japonica (Miq.) Nakai NO169
NFH TR Prunus avium L. NO185
NI H NTF Prunus avium L. NO186
NI H INTR Prunus jamasakura Siebold ex Koidz. var. jamasakura NO0179
NTH NI Prunus leveillean a Koehne NO0180
NZH NTR Prunus spachiana (Laval. ex H.Otto) Kitam. f. ascendens (Makino) Kitam. NO0187
NI H vz Prunus spachiana (Laval. ex H.Otto) Kitam. f. ascendens (Makino) Kitam. NO188
7 hEEH IYNFR Prunus "EER NO189
NTH NI Prunus 'EBE' NO191
NTH NI R Prunus '— %' NO0192
NTH NTR Prunus ‘TR NO190
N7 H INTR Rosa luciae Rochebr. et Franch. var. luciae f. plena N0050
NTH NI Rosa luciae Rochebr. et Franch. var. luciae f. plena N0051
NTH Az Broussonetia monoica Hance NO158
vUH v YR Cucumis melo L. var. melo NO130
v YUH v U R Zehneria japonica (Thunb.) H.Y.Liu N0070
¥ b7 A4H b & A TR Chamaesyce nutans (Lag.) Small NO101
%y b5 FH kA TR Chamaesyce nutans (Lag.) Small NO102
BN N NP A Chamaesyce nutans (Lag.) Small NO103
B e SHY R Phyllanthus ussuriensis Rupr. et Maxim. N0015
¥ b7 A4H 23 UR Viola grypoceras A.Gray var. grypoceras NO181
X hF7AH A3 LR Viola mandshurica W Becker var. mandshurica NO139
X7/ AH 23 LR Viola mandshurica W Becker var. mandshurica NO140
7vmrYyH EAZA=D7074 1 Geranium thunbergii Siebold ex Lindl. et Paxton N0033
FFvaH EUE AR Trapa japonica Flerow NO199
7 hEEH T TR Oenothera glazioviana Micheli N0067
TAAHR T AA R G a um L. var. obtusifolium (Roxb.) Roberty NO0O1
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N0061 197245 H 22 H S. Yoko s B3N
N0062 197345 H 7 H K.Noguchi [ M [H#35A
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1vE5v7Y (EINT, EN)
NO112 195246 H 10 H K. Noguchi ZZuBlE M= -
il (5)
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* 4 7 7/ A Gratiola japonica Miq. (E VU, E VU)
NO183 199946 A 10 H H. Shimoyama et H. Shiokawa
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YV a7 Ajuga shikotanensis Miyabe et Tatew. ([E]
vU)

NO0167 196745 H 18 H  JERIT (X 7)
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