WrgERiEE %8 32 5 (20014F)

8004ERT DN (HBEFNR) DAL
r B R F

On the flowering of Tyuusonji-Lotus (Nelumbo nucifera)
preserved over 800 years

Tokiko NAGASHIMA

Summary

Materisls used for this experiment were two Nelumbo nucifera fruits, pre-
served for 800 years, which had been layered in the coffin of a mummified
head of the Foruth Fujiwara reign. The plants were observed from seeding
to flowering. Also observed were the morphology of the fruit, flower, leaf,
and pollen grain of the lotus. The causes of longevity in lotus fruit and
Tyuusonji-lotus fruit were investigated.

1. Development from seeding to flowring.

a. On the seeding of the two lotus fruits were used, one weighing 720
milligrams, and the other weighing 860 milligrams. The seeding was started
on May 20, 1993. They were cut at the base of the fruit, and then water
was poured into the glass. Germination of the fruit weighing 860 milligrams
started four days after beginning the seeding ; but the fruit weighing 720
milligrams withered and died. The first leaf emerged six days after seeding,
and small roots appeared. 21 days after seeding, the first and second leaves
had opened, and the third and fourth leaves had emerged. When the first
through the fifth leaves were opened, the lotus plantlet was transplanted,
using upland soil in a small round pot, 96 days after seeding, the lotus
plantlet was transplanted, using a mixture of a little Maguanp K fertilizer
in upland soil. It was cultured a round pot placed in a field. After that,
seven leaves opened, but it had no standing leaf.

b. The first year seeding, 1994, the plant formed three rhizomes, which
were transplanted into a round pot and rectangular plastic contianer. The
upland soil was fertilized with a mix of 100 grams of Maguanp K 500
grams of manure per square meter. The lotus plants grew and developed
well, but did not exhibit flowering. |

c. The second year after seeding, 1995, the plant formed eight rhizomes.
These rhizomes were transplanted into three rectangular plastic containers,
with the upland soil fertilized with a mix of 100 grams Maguanp K, 100
grams of compound fertilizer, and a little bone manure per sequare meter.
The lotus plants grew and development well, but did not flowering.

d. The third years after seeding, 1996, the plant formed twelve rhizomes.
The fertilizer used in this year the same as that used in the previus years.
The containers used were round pots and rectangular plastic containers. The
lotus plants grew and developed well, but did not flowering.

e. The fouth years after seeding, 1997, the plant formed sixteen rhizomes.
The culture contianer, fertilizer, and culture methods of this year were the
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same as those used in the previous year. The lotus plants did not exhibit
flowering this year either. One reason for this was that the culture contain-
ers placed in the field received in-sufficient hours of sunshine.

f. The fifth years after seeding, 1998, the plant formed twenty rhizomes.
The culture contianer, and fertilizer and culture methods were the same as
in the previous year. The lotus plant had its first flowering during this
year.

The first flower bloomed on July 29, 1998. The flower was 23 centimeters
in diameter, and was a beautiful bright pink. Five days later, blooming fin-
ished, early in the morning of August 2nd. The flower resembled a “Waren”
the Japanese wild lotus of midium sized, with bright pink and slender
petals. '

2. The morphology of lotus included the formation of a stylar end, the
protuberance, a cap-shaped portion, and the fruit body and dent portion. In
its longitudinal section were found the formation stylar end, pericarp, seed
coat, cotyledon, plumula, cavity and dent portion. The pericarp was very
hard in sclerenchymatous cells of the palisade layer, and under it was a
sclerenchymatous layer in a dense arrangement. There was a hyaline zone
near the center of the palisade layer, and under the stoma was a stomatal
canal. The hardness of the pericarp in the lotus fruit was a development of
mechanical tissue for the palisade layer and sclerenchymatous cell.

3. The lotus flower was a formation of calyx, receptacle, petal, stamen,
and pistil. There was a pseudo-terminal flower in the lotus flower. The
receptacle was an oblique flat cone on the surface with a pistil in a small
dent portion. The elliptical carpel turned black in pistil in a small dent por-
tion. The elliptical carpel turned black in ripening. The lotus flower was an
ovovate of large blunt petals, with its size in length from eight to twelve
centimeters, and width from three to seven centimeters. Lotus flower are
both wide and narrow in petal formation. Tyuusonji-lotus is narrow in petal
formation. Generally, the flowering time of lotus flower is from the last ten
deys of June to the first ten deys in September. The flower period of the
lotus flower is, in general, four days.

4. The Indian lotus, Nelumbo nucifera GAERTN, has two kinds of leaves.
They are the standing leaf that stands at the surface of the water, and the
floating leaf that rises to the surface of the water.

The thickening grade of the cell wall that composes the hypodermis in the
petiole was more remarkable in the standing leaves than in the floating
leaves. In the short day conditions, all leaves become floating leaves. The
standing leaf has two types of the surfaces of the leaf : smooth and routh.
They are dense, equal small-size papillas of single cells in the smooth leaf ;
and dense, equal small-size papillas of single cells mixed with risen large
size, multi-cellular papillas in the rough leaf. On floating leaves, all surface
are smooth.

5. Morphology of pollen grain is round, and compared with other plants, it
is medium size. The germpore has three hollows in the major axis. Old wild
lotus plants have a pollen tetrad, and in the Tyuusonji-lotus is included

12.5% pollen tetrad.
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6. The cause of longivity of lotus fruit can be considered as follows. The
pericarp is very hard, and impermeable to various substances. The water
content is very small, and a cavity exists in the inner part, where air is
stored. The fresh weight and dry weight of lotus fruit decreases during the
first nine years, after which their weight remains unchanged. The Water
content is decreased gradually, and the respiratory activity is extremely
decreased. After a period of from nine to ten years, it will be viable for a
long period in a state of dormancy. Low temperatures, little change in tem-
perature, moderate moisture, and low or no light will also aid in longevity.

7. The cause of the longivity of the Tyuusonji-Lotus fruit can be consid-
ered as follows. The pericarp is very hard, and there were almost no effects
of the environmental temperature or humidity, because they were preserved
for 800 years in a three-fold structure ; namely, inside the building of the
Konjiki-Temple which houses coffins from the first to the third reigns. A
head coffin of the Yasuhira was placed inside a coffin of the Third Hidehira
Reign, and his head coffin was shut inside it. In the coffin there is evidence
of the propagation of microorganisms, but there was little contamination
from the struggle for existence with interaction of microorganisms, and

therefore, the propagation of microorganisms was stopped.
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INADEB L OEABOEERRE (19934F)
1. fEA L 7220328 (a.860mg ; b.720mg), 2. 5H 20 HIZFE AR (aKkHiZikts 5 b KIZEL),
3. FEAEBAH (af83F. YEINRZ L bHIE), 4. EEK6H (FE1EME), 5. EAEBKI2H (EE2ZEM
ET5. TFEMIEL, @i2roMaE) 6. EAEK21H CGE4EME, FSHEM), 7. E4#32H
L% AN/NRICRRE, SESHURR), 8. EAKISH (FEOATIEINGNLGN-T2).
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720mg DFEIFAKFIZIEE 2 &, EAEBTHICHE
B B CTHEEL L72. 860mg DFEIFFEAEMK 4 HIZHE
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SMOENER L/ E, BRZ2ESZ2VWEEEY A
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oz, INOLOEIETHETTEIR SN2 H
o7z (E1Xs). 9HICAVIRA ICEIRIELRD,
11 AN EEIT 4 TRisE LI CRA L 72,
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(EOHEEFIBIZA LN, REOMIEEEL TD
FTHERL, b)) FECETELEEZLHIC
AZ5B), REBIUME (TEMEEICHELT
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na) BEOMEASRoTwWh, (B7K2).
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TEM (RILE) 25H 5. NADEDREIEND
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m.{EDFEE

NZADOAERE (F8M) % (EL < i3&), fEFE
CGR¥B), MV, MWV (BEEMTV) 252420,
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a. 1B b. fEHE; c. BTV, d. =
R e B8 ;£ LR, g FEEE h.
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AH. O LFIZIZIFESLZHERREZ), 20
A CBBRIRIT/N S BB S, FhEnM
WIZ1BOMTVEET 5. LRIZFEHE CHDIE
MEEAELTWED, BATHEREAZET 5.
EFE, —BICKETEIFETELEDIRE 8~
12cm, TE3~7cm, ZE¥idMH LAMETH 5. 6
DEXLEOHFTIZL o TR - HIFICTT S h,
hEEFN TSR/ T 5. ANEREICIZEM R TE
= L7I2ERAER DL 0.
HETWIZ/NETC, R THOIEROFEIRD LI
ZRFETSH., HIITHMECEBEEL, FOHEFIC
INELBEREMOARZEL-BREENH L. M
TWLEED D, Hnek ZFAEHLFARREEZEL
TWa, BIZEFESESMTREMRICR ) AE
M2 BT AEEYH L. LRI T S EREER
ZEL, MEICIOIE, WEBLUHEAELZED
Y (B%) L2y, ERIMRKLTRIEL LS.
IO IT LT ELEET 5.
NAZADEDOBIEEIX, 5296 HTFTH~9A LA
HETTH5H. [EFIIEHHIHTLL TS, £k
B XK GEREEE) 3R BFEITHFL
o TWaAD, *3E - BBLORELR EOKEGD
BUFL IR ELT/EE L 5. [EEIHEL,
KEWCHEN T LHET 2 TIZ20HFIHEET
4. BB L REICEBYD ) BRHICHE 1RO,
—ERE 2R TR E X5 L MICHAEI X
D, KEEEESCHELS. 20X REBEZEYE
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BIM NADOWTEDEE - B - EHORE B L UHEB O
a. BUEM ; a'. FKICIER S NER ;) b, 883 (B3 c VE, . BRBICEETHIVE (BE)
d. fE## ; so. 13 ; wa. K.

e
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&4 GERE AR B O LB & Z M D ALIHENRIEST S, X 150).
a. HAIlROFLIEEE. b. LHMBOFLEIE ; c. KIL; d. HRER 5 e. WBHDOHER.

11 FRESEN 2 DIERY R DTERE
1. 78k (x100), 2. L2 S B8R oK
K @ERDHENDHS).
a. .
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LT4HDIZHIET 5 (S, 1978).

V. ZEOREE

INANZIE 5D 9 KE &L D S 503 & OKHNIZTEFE
PEFEO2HEHOENH L. TO L) % 2MED
EPWOLRLBHTEUTL 22 EEMHINT
WA, B OMLRR % #E RS 5 MK BE D ARIL DFE
FEIZENDH Y, VETEIRORENIEFL L, BE
TIZIFE A EREBASN W (BE, 1977). %
72, AR E LCEH BRMEER) T, —K&
WREBBRE LRI ITMHMELAELZEILL, HTZD
HUKASA S, VELLRARXENFELLDL., 2
OFAEMTE YW E BRBE EH) TR
E R AETEEERT. TEBIUCREDOIRE
%, BESLMBICI-oTEDLVIESL (BB, 1969).
EFRGBRE, FELVE-STWAITE (GEHR)
DR /NS VRE B8F) 2"98ET L. HEL
HEOHEIMELLEEL, —KICFEELLRD,
EoOMOLUBRICAELAEIIVEE RS, VR, &
S5 HXVREAELGDSHFA T THET S, 3L
EOBRE, F1HHLAOHET L0 - & bR
, 82, §3- LA ICEOBSEEL, I
o THRBICHET LIE, TobbIEEOHH X
DAELZEIRDIEL, EEIRR/NIERS (B
9.
EOERMICIIZHOLIB X OFLEZEED M L
THY, ZOHAFEEEICL Y REIIHELKITER
Wb, BOKEZLTLHE, BONRFMYDD

HEENZD4ERAEHONSL NS

DEELELTAFMY D2MEBEDOENDH L. KA
PO LHBIEIFIZLEALEL LS ZEHEO
FLEEEIEEL TS Bl1oKY). —7F, KM
BELELTHEL, BEEIPIBEAERL L) ol
ML OFLIEZSRIZIR U - T, Y DS 2% Mlso
FLEEENFTIESICHFET S (BE10K2). FED
EEIZ, GO %FMMY ORI EALETH B,
VIEOKEE, EEERFMELILLD (KRENX,
EEE L ) B X OEOPIEEH, S WO 5525
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