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Effect of seeding date on the growth and development in jute (Corchorus capsularis 1.), chinese jute (Abutilon
theophrasti Medik.) and kenaf (Hibiscus cannabinus L.).

(Hiroyasu MICHIYAMA)

Abstract Jute, Chinese jute (velvet leaf) and kenaf have similar use and similar fibrous tissue which develops
in multiple layers in the phloem, when the cross section of the stem is viewed. The effect of the sowing date on
flowering, growth and development in these crops and the differences of them were clarified. It was clarified that all
three crops are short-day plants, and Chinese jute and kenaf are the crops that have a shorter suitable day length for
flower bud differentiation than jute and have a larger promoting effect of short days on flower bud differentiation. In
addition, Chinese jute was considered to have higher low-temperature-resistance than jute not only in germination
but also in growth. Since the air temperature in the early stage of growth is high in late July sowing than in late
May sowing, the emergence of the first leaf and the start of rapid elongation and rapid increase of the main stem
diameter occurred earlier in late July sowing. As a result, in the early growth stage, the length, diameter and leaf age
of the main stem were larger in late July sowing than late May sowing. However, since the flower bud differentiation
occurs earlier in late July sowing than late May sowing because of short day length, the end of the elongation and
thickening of the main stem occurs earlier in late July sowing. As a result, the final main axis length (main stem
length) and the final stem diameter, which has a significant effect on fiber yield and quality, became shorter and
smaller in late July sowing. The internodes and leaves on the upper part of the main axis became shorter as their
positions became higher in all three crops. In jute, as the turning point where it began to become shorter was the
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start of growth of lateral branches which developed after flower bud differentiation. But in Chinese jute and kenaf,

it was not clearly related to the flower bud differentiation. In the change of the number of leaf split in kenaf, the

turning point was not clearly related to the flower bud differentiation, too. Jute and kenaf have the property that the

Pl increase rate increases when the temperature is high when compared at the same growth stage. As the rate

of P.I increase, however, increases as the growth progresses, the rate of P.I increase did not show a clear positive

correlation with air temperature. The growth of jute in this study, conducted in the temperate environment of Japan,

was significantly shorter than that at the cultivation site. So it was considered necessary to study suitable cultivating

conditions. Kenaf was reconfirmed to grow better than the other crops and to achieve sufficient growth for fiber

production even in temperate zones. Kenaf was also characterized as a crop in which the ratio of the number of

nodes with flower buds to the total node number on the main stem was large. Chinese jute had the characteristics of

having a small number of leaves for its length, slightly poor stem-diameter, and large variations in internode length

and leaf length depending on the positions on a stem, in addition to cold tolerance, compared with the other two

Crops.

Key words: Chinese jute (Abutilon theophrasti Medik.), flowering, growth and development, jute (Corchorus capsularis L.,

kenaf (Hibiscus cannabinus L.), seeding date, velvet leaf.
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Mgk 7 H TARECIEY 2 — b O BAERINIZIEHE % 49.3
H T #iE~BEHMA 5 B FaRED 74%127% 0, 1
VIZBW IR 420 HT60%, 7 F 7 133&H# 50.7

HT68% CThorz. Tbb, MIEIZL D ERE~ B
MO RINE A FEDPRDKEL, RWTTrF7Tdh
D, Va— MDD EHEINS Ao 7. EERERK
BIXUOWERHICOWTAL L, 5 A TFAFBHETIZY 2 — T
2728, AFETIXI596H, 77 7133338 TH -7z,
Wik 7 H THABHETIZY 2 — 235 A TR O 83%
D 226 FZWA L, 4 FETIZAT% O 755, 7712
BWTIL43% @ 142 HilZid L7z, Mk X 5 RS
Wi E 2 SAER QWP RIE T > 7R BKREL, b
DOETHLPIRNTAFETHY, Va— MIZTOEE
SO REAVNES otz IR, FHHIZE SEER
ERRIETr T 7BLTAFER V2 —- P LD RKEWT R
HHS 2 o7z,

4 FEDOMBHRERIZ BT, Y a— TSRS
o7zl ) %8 15 HIFETHREIREI 572 (£
2, M4)., ok WMAHIZSHIBAFEI L S5
T L7278, HE~FAAREIESH I HEELY 230D
BLCAR)VROEMEEO6 H6 HIFELF L HWITIER
L7z, A FE»8H 15 HIRME LML A 10 H 15 H T
HY, FLEHT 2 FHE LS FHERIRDKC 20C L FTh o
72 (M1, SNEOFBEPS, A FEDSH 15 HIEMET
ZEH I X > THEE OB & A B EIEFED RN L
7278, FROAKIRIZ X o THEEINEN 27203~ BIAEH
BRAEUML L2 E2 5N AT, A FENSH
15 HIEME O L 5 R mERiECH ML E CAEREZMETE 2
Z L, AT EDSEEMICIREE T  RIROE VR E O
WA 2 o Tz b (THJI 1960) iR 53
HicEND 2L GEIL - AR 1990) 206 BT E %75,
AFECERFELFTHLAERICELTL V2 — M X KA
BB EHE 2 SNz

REBRIZBWTEEZOMERE &6 1 HMOEREHA %
P AR, AFOHICBLTIR, A FEERE (17,
14) THTHRBEICBITAY 22— BXUOYr T 70FEE
BIUHMEEY?S H VUL h K& o7 (X6, 8,
12, 16). ZOEKNE LT, 7+ 707 A THFEHEIZB W
TIESTFHMBIZBITLMEDSERALRIEOMEHED S H
THBEL D KEPozZ b —2DFEKEEZ SN
(K8), Ya—bBLOrF7& 3127 A TVAEREIZBIT
L2 EEOMEBLOIEAD S FTHMBONEH LX) 255 HT
AFELYVRERBIZZENRERFERNEEZEZ SN
W (PL) o, M UHMERH Tl L -6
W 3TEI NS EFT W 7 B TRIREOIER 2S5 AT
AL DV KE o7 (K18, 21, 24). Ya—+BIW
7 TR T A TR BT B T 0 o0 S b sk
ERKEDP-7228 (820, K26 bZ0—2DEKE
EZzonrz, LaL, 31EME ARIEDERM L TPL Ol
SESIREIS 72 o 72 85— H O ZEhall 2 IR 12 5Tz 7 A A
BREOERPRE < (K18, 21, 24), HFEHORIEDH
BBBAR W EDVRENTEY, TNEFMHIZTH
THIREOZER 2SS A TR L Y K& ozl DR E
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R EZZ 5N, RERO 7B TAEEOEFTWLIX
21C~30CoEim<Td b, 5 H VAHERIL 20C o ik
IR S5 4 125D L5 5 KR O & Th - 72 2
ENRINSOHERRF|IERILZODEEZ SN (K]).
DibEs, 7 A TaiEEIZS A FaEEL ) EFTIHOR
AT N ZD1Z, INs STEMORESERAB L0 F%E
DM EB L OBKOZMMBES R 2D, ZofRE L
THEEIMOFZORS, BEEBLUOERIKE o7
LEZ LN

Va— MIBWTEZOMERTIIMFEL & L 13I12H
THEBETH - 7295, FELHMOBBATEI % > THEL
ZOEgE L TEET A MAFILFIAE 16 ~ 22 H I ER
T¥azebhros (M6). /2, A FEOEEDM
E#TEMAERIL~14H (H7), 75 72B1E%E 29 ~
BBAHTH-72 (M), (DEKIZELTIE, Ya2—+T
WXBAAERL 10 B DIRE (X12), 4 F ¥ Tld5 A ML
FALHT 14 HLARE, 7 A TA3RME A BRAEH DARE (K 14), 7
F 7 CIEBTER 6 ~ 8 H LRI R 2SR 2o 72, 7
F 7 TIEEROKLTHHETE 72, 5 H T3k CRL
%23 H, TH THEMECHAERZ A HTH -7 (016).
INHRE, WINOEM D Fi (£%) OMEB L OE
KOBTHBIAE FEIFESML) (SHEEE 2T 5 2 &R
POWLMIR o7, LT, BIEROMEBEIEICIZ1EY
WS, BB HRTARAZEH () OfEB LY
JEROHTIEAFEPRDE L, RATY2a—FThHD,
TF IR BN EATRENT.

THAHTHFEEIS ATUREL ) EHEMGE ) NS
O 3EWOBRENE T 272012, BHEBEHBETALZLED
Fih (%) OMEBLIORRKORTIRL 252 LAE
FEETRENT., ZO7-012, REHETIZ7H TOHE
TEIES ATHHEL Y (%) ok (K6, 7, 8))
BLOKES (H12, 14, 16) P KREDo7205, HEB XL
DI AR (213 5 72D IR IETFmE (%)
WEL Y (K1 2 3 M6 7, 8), EZOHEAENMC
b ZEDHLMICRo7 (K12, 14, 16). 2 b 31E
P32 HE L CEP oML FIRAT 2B 0720, IUE
MOZENE TRV EAHEOIEZ IS, mEx
MESEL-0CROEEREERL. Thbb, INHOfE
WMaHRET 5I12H72o T, WHENEONNES L W E L
D7D ERFE T 2 IO HERMB L NREEZZEE L C
HHEN B EDEETH L I ENERZELSH LA
o7z,

Yo — M TIRAEFE LRI ET 2B W CEH HE
AEMEHIZEE 2D (K9, ERIZOWTH D
BEREMIEITIEECRY (K27, HHEBLPEENL
PrEE & % DERIR DSBS L L IR 5 2 LS
MWCTHo7z. LL, A FEOE, X0 B E
KD IEDHDIZ 5 A THHFECTIIRAEE OS5 Hi < HWT
M5 THo7zhs, 7 H VB TILSEICFAEE O 3 &
s THhy, HRHEPICI Y EL -7 (K10). F 72,

ERICBWTHS H FTHBECIIAEE L) bR THLT
MOFEPS FMNIEIIEEL 2->THBY, 7THTHHEHEETIX
WAL OR) 3E A S L 2 ), HEMICL > TREZ -
72 (28). 7+ 7128V, 5H T HIRME TS D
¥ 5 8 AL S EIE 2 2 D R 7278, 7T H TR T
IRTEE O 18 #i b LA SEIM A 2 0 #ho, &R
HlIckoTRZZEMNTH -7 (K1), EEIZBVWTY
5 A THEME CIZWAEEI L D 218 THOE,S, 7
A T AIERE T LR O 5 8 LA o %E) S AR &
Sy, WML TRLE -7 Thbb, REROH
HTAFEBIOTZF 71280, Ya—bEIdELD,
Wi EB L OEEDPEE LT EMVITEFEL 2 2ERAD
HiFEIAL B & OZEMIZRIAEET & 2 VIZAESE /b & (XA 72 B
BBERENTZ N EPPASPICh o7 T, 77128
WCIIEERLIC & o TEORANBDEAL T 255, FIAEEI D%E
5 A THHECIZ TR TH 72— F T, 7H TWHFHREIC
B TIIWEH OLEIRINBSTRIZ R HHOHTH ),
WX TR 572, LT, 7 F 71281753
DEGNVB DAL & ACHT B B IZAEIFE L & (IR 7 B4R
MIROENTGZWZ EDRHL NI o7,

iy (P1) oOINEEL, 5 A THEEO 1 F ¥ TR
e ODHEADR AN o720 (M22), Va—FBLY
7 TRERD LRI TH L o7z (119, 25).
L2rL, 7THTWIFECIESIEY & DKIRD EFIIfE- T
WERANERE DB oo CLE o7z, 22T, HBHEBEHE
CIEREINEE OB E AL L, A FETIES H 26 0%
TEOBAER 34 ~ 22 HE, 7 A 31 Hi&HEOBIFERT 16 ~ 8
HEIZZ ORI ORI X ) ZElEE IS EE DS Fe 23D 1
(X 23), ZN5A MR & b RS H B & ERHE nE
FEOMICHENA SN o2 RN EE 2 Lz, —7,
Va— MBI F 7 TRARE TR R CEL S O
WITHEFOMATICH o TIERMBGMEEE R 25 Z &8
REN (K20, 26). Dbrs, A FETIESSICHgE
HERNLVLENRHLY, Va— v BLXOrF7TIIEFTD
HEATIZRE > CHERBII IR E AR 70 B & ) FREDSIR 72
I, HBEOEITIE > TRIENE L 25 5 H VaiEET
XIEREE MRS RIR E OBICIEOMBEE R L, WIZKIR
&L 72 B 7 A T AR C IR ZER I IS Y & o RIS
BAOMBEZRT I EII sz EeEZ LN 72721,
[ U< SWwofFEfHEE kU, AF5MIcERT
o727 H 31 HIBEEOLERBEMEE L5 A 26 HiBfE X 1
BN EAURESN (K19, 25), WIEWILEIRE DA FEE
B C I USRI S\ & T SE L R b b v
IME D> TVDLIEDBHLNTH- 7.

Va— PTEREFEZERFPRDEL O KR Yy MK
D5 H 26 HIRFETld 7% < M50 6 H 20 HIFETH -
2, FOLENDEEREIR 147 cm ThH o7z W T
B EZWEL o728 Ky VB 5 H 26 HI%
TOMBENSLl ecn THho72Z b, ZNEHEIIC
T5EEEL R EAEMEEZ AR L2 E#MEIIHN 2 m i
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L2 bhrol, MUSHATHIEECIRTY T 70F %
FE2%306 cm, 1 FED25 cm Tho/zl b5 &
WP 7z, FEBHBORY HIVHT TIE 3 m L
Lz ermesiTw 52 ()11 1960, Chaudhuri
and Basakl1969, Mian and Gani 1971, Mishra and Nayak
1997), ZNHICHRTARIIFETHEIE LY 2 — MIEE
MELLENZ EAIRENT. bbb, Ya— MIHAR
DEFETIZEOMERTZ THICHEETE TV RO TIE
e EZONT. YVa— MIEERAYTIVHE O
FEO L) BAERIERGEREYERTL L) ZEPED
NTW2Hs (W) 1960), 4% 2 — MHPERT 5854
TRIZOWTIIRET A2 L 1d, YVa— FMEOHBEALE
2 5 MIEAHIEHI TH L 0B F WS 5720 EE L
Ez 5Nz

FZLLEEOEDP 2Ry NRERO 7 H 31 HERE O A
FEEBRWTEZ TS, UEHNTHLEOESIBIUK
SN E AT Om IR T 5 EEARIER KL 31ED
DORTrFIrmbREN-72 (F1 2, 3). HEREW
IMFHEOBRBEIZBWTIET T 7OEEN R D B &5
SN o7z, BMEIERED 720 O O A AR BLHCE R
ELTHFI7PERRED DRI L) RO S
LIZEB0DEEZLNT. REHBLOEORETIET
FTIRERNTY 2= MIREL, A TFEDPRLNEDo7
N, EERIZOVWTIIT F 7IZRWTER>72D1E (4 FE
ThY, Va—bMImdEnro7z. INohs, Ya—1h
DEOMENZE L CTERiE L7225, ARWfF7E o 72 31EW
D) HLTAFEERIODNIIRERS LR, ZOREK
HEEYTH L Z ENHL PR 57,

KWFFE T o 72 3VEM O IHERRAL T b 2 EDOIVIZI3ME
W& > THBY S L ZEDPHL P IR o7 Wi E
WZHIDSTE L R Wz O IO B O X % i &
L7, Y- FTIEFEEDOEHEA 25 cm ~ 6.8 cm @
HFCTARL, 77 7 T MO 30 22\ L 40 OEifI AT 4.5
cm~ 85 cm CTEEL, ZNU oM A HEHEIZ &E
DR A Fi o Tz (M9, 11). T LT5 A
TR O A FE I 10 Bl F Tl L ALETHNC 2 5 13
FELLCEL Y, REOHEI0B LT ILHEIZY 2— b
RTFTOIHYUEDK 25 cm 1I2b Y, FNRLL LM
BRI 2D L) R o Tz (IK10). —
HIFOBEZICEAL TIE, WINofEY b LAZEIR I & <
BB V)AL TWds, A FEIZBWTIETRED
6~ 7HiH TIIEZLORD S LAHB L DR rTHL L
W B A SN (13, 15, 17). IEER Tld 7w
AHEAELEBE DICIZ % 5 B MARE Th S EORMEL A D
L, EoEWb —EOEME T EMIETIEE( R, £
N RIFEL o728, &REERIEIV 2 - MBL0r 47
T 15 ecm TH-o 7D LT (H27, 29), A FET
F# 21 emi2b b (K28), 4 FEIEHEMEOEHMAIC
LB EWEFRRICIEMIC L D EROEVITRE VL W) I
WMEHFOZEPHES IR 572 A FTBWTIE, EEA

BT BEDOHLE ZDOTRTRZ 2MZEOSEDR 21X
—EOHAED ARSI FEH 1977), ZNoPER L%
12 2 EZEOREOHT & HIZFOZEOHIT ORI b HAIE
DBHALNDLZ ENHSNTWS (F111951). Zhd 31E
MO BT B MM OFZ I BV THAERMICE
F5IEDSLB L OEOREM & OMIZ%R A S 2rOHAPED
HEHDONENIEERSH L EZATHL. Lovl, KEBED
RISV 22— MBIV TFrF 7 EHRTAFED L IZH
BB X OFEMICE o TERRPRE SRR S L) 21EW
BV TSRO RE L EESICB T A ED LD
BHED e bDODPNITOWTHIES L HETH 5.

i1z b ZDOIEDIEWIZ & DR SNz By bt
o5 A THHELZEICE L, Ya— MITERERNK
A 272 B i AL ETEI BT RO 144 8 7 O TEEh O 4
MBS 416 FiTHY, TD37T%2d 725 154 HilZALIFEHD
SAE L7z, A FEICBW TR EES DT 247 5 CHIFEHI A
155D 720, WALE O FALO TR T O IEF D5
L7z RET 5 & ZEFHBD 41%12dH 725 102 HilZfk
IENGAL L 72, 7 F 7 TR ZEREDS 75.7 B COIEEi A5
333F DIz, FEEFBDST%IZH 5 434 HilZALIF D
ALz, T XHI, KW THR- 72 31EWD ) 5T
F 7R EEOKE D) BILFOEFEET LEHBOEEIKE
WIEMICTH 5 L WO D A SNz 20 X)) HEWDHE
MR D FEZ IS W72 B 2B % RATT OMIT DWW T Hlg
NhoHEIATHL. T2, r T 73E0NRY %L D
GO NTFREEOENEAET L X, I hETICM
ST 28 ) R ISR D S WEMTH 5 2 & ASHRE
kS

At

AWFBEIEH R RSB XL AWK EOTTHIZTH S -
AR B =504 3 X OV - (LR~ RSB AE O RY) T % T
B TREBIOL ETirbhvz, 72, RFFEOETICH
72 o THIWRF BEIRNEM TR ZE O 1988 4F (T k)
1989 4EB L UV 1996 4E D 4 FFAT- B %S, KRWF%E % 2w
DT =< b L7zFEDLZ) Thho/z¥EL b TEA
HHBTEREMOTHREZBZ CHLCHNILTLZE S
2. SN BITNEZ O R EROEETTER TE %
o7z bDTHDH, TIIFELEH L ET.
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WSR2 W CTEERBS TR Lzt A 2 )
(Malva verticillata var. crispa) DNEEFERFE

SRR - AREETE - RS ILSEWL - IR TR - ABRDR - AMRE I
ZH EEEERE L Z W72t 7 2 ) (Malva verticillata var. crispa) DFEMEEAEZMENT T 572012, HEEH 20
cm ([ET S E CICRELEEE Z Ko7z, EC HHIETHE L2, 1HEH2) 0eBHE=IE 1887 mg THY, 47
VORI OEOER T ECEEOKHSLETH L EDEE SN L L, ENEEREHEEHWCEILS
T2 REAER L) Z ol IZEETH D, £ 500 mg WERA A L 2 EOINHOBHPLETH S 2 EDH LIk o7,
T/, W DFEEIIBI AR HBROME, LERBEIRE IS TS L o TR D, BB T 500 mg, k- &35
TH 650 mg DFEIEA 4 > 2 HE LR OBHPLETH D LHEE SN, S50, B - R To L« B0, 435 co
I A TV, TERER = ORI &L 2BV EREFFH OO S OB VCORENEIZ O W TER L.

F—T— R RS, EMETEWEEE, A Y

Amount of fertilizer required for hydroponic culture of curly mallow plants (Malva verticillata var.
crispa) with the quantitative management method of nutrient solution

(Shigetoshi Suzuki, Manami Kobayashi, Miho Sugiyama, Yuya Kato, Saki Kuno, and Mayuka Kobayashi)

Abstract The amount of fertilizer required for growing curly mallow plants to the size of 20 cm in plant height
hydroponically with the quantitative nutrient management (QNM) method of nutrient solution was determined. From
the measurement of the total nitrogen content of the harvested plants grown with the EC-based control management
(ECM) method of nutrient solution, it was suggested that amount of fertilizer containing 1887 mg per a plant of NO-
was required. The cultivation test with the QNM method in summer, however, indicated that this value appeared to
be overestimated, being re-estimated to be ca. 500 mg/plant. Furthermore, fertilizer requirement was suggested to
be influenced by the cultivation season: amounts of fertilizer containing ca. 500 mg and 650 mg NOs- were proposed
to be required in summer and autumn-winter season, respectively. Additionally, we conducted the cultivation
test with shading in summer-autumn cultivation or supplemental lighting in winter cultivation, and discussed the
relationship between fertilizer requirement of curly mallow plants and light intensity during the growing season.

Key words: hydroponics, quantitative nutrient management (QNM) method, curly mallow.
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Jil[[

A7 VETAARE=T A AET LT+ A (Malva
verticillata var. crispa) DOFRFEZEFETH V), IHHFR M
T BT S AL, R LTSN TV 5,
HARTIEELS 2R SN, BERRRADENICKEL?S
FERL-ESNS (FZE 2004). 4 )Ix—4FAER
KT, BEHEOHEY TH LMHEELH Y, HARTIZ
FEHWERCCTHEMEZELCCEIRT L, 72, A
VULLGEDIATNGEELSEAET HERE LTER
BE), GBRBREPERTLE0LEbNIS. oY
W ETAEESIEIHIS~20m 12072525, 156 ~
20 cm 1272 o 72, ZEDLIGOZ S VIR A W
WEEE L TCHHTAZENTEXS. 47 DR
ELTORELIFEERR 2179 7201218, L& A,
Ty Ly a~y FEORIGHE L FRRIZ, 2B
B & B HIEHAOMESL VL EZ HN5.

FWAE 2B W T, B g HI E B 2 R B H A
MDO—>2Th b, FEFRBOEWEHE BT, (Ek»
BTN T &7z EC B #i: (EC HHE) I2fb o
TEREREHEE (ENEHE) MEBSNLTE
7. ECEHHETIE, REMH P CoOREBRENRSL
F OB T RRIZFRAE S 2 S O WA BRI 12
PR SN B 720, BEICGZA2EMPREVEDOLE
AbNs, Fi, ZOEMETIIRIEREO BRI
FE & LR ISR E T A 2 L% <, fEICE S
MR 7 O BB Z ) T iz, YEWICxs
LHIEERNFRIZEWwWb D EEZLGNL. & LA, EWIC
WERERE LRI L D, B PO E O
AN E 72 > Cwb (Wright and Davison, 2006).
—7, EMEHELETIE, WMYOETICHE RO R
B A S, (DIERO I, (2)BRE & AT O KR,
(33 A AR G O®EICL 4T, WEHOHMEE H
e LT, A LBEORFICBVWTENEHRLEH
W AR A S TS G - MIE, 2005; 5
11, 1991:Kidono and Suzuki, 2006;:Maruo et al., 2001;
8 5 2006 Pardossi et al., 2002;Takei and Suzuki,
2013;Terabayashi et al., 2004).

wEIWEHEIC X o TEBIRE 2179 720121%, [U#
W E COEFICHLERIEE &2 e Lzl
ROV, FLIBOWTEA T Y72 BRLTRTOLE
BROVEROMRFNB I abhizns (Fils, 1987,
1993, 1995; &1l - /NP, 1992 & 5, 1995), Fk 4 I
RIL YUY, YA AT OFEHIREIBWTE
BICLELREFEICE SV E/E>REL -
(Takei and Suzuki, 2013Li et al, 2014). F 7z, &%
FREIIHREFHICL - TERLZZ L HESNTE
0 (Lietal, 2014; 15 - 85K, 2018), FHIIZ L %E
WIZDOWTHME§ 5 LEDND 5.

T ) BERESEPE & L CEEEE TR L TR
T AL, ZEENELSL PWEWEY O EFEE T
NS 2 VTN H L. F2C, AFEIcBLCiE, W
FEWREEFEMOHELZ 55 20 cm ISREL, TN FE
TOEBICLEREFE*HEL, /- FHLEZ
THEZITV, AFICLELRER T ECIREREIC
FAEFTEH OB OWTHE L7,

¥ B LUOHE

EER 1. 1EERD EC BIEAICL 2 NOs EXXKEDHTE

F 57 (Malva vericillata L. var. crispa) (% ¥4
HH) OMT%, 201646 H 28 HIZY v — LADE
AR EIZIFHE L, 20T, WESMCRIF I, I
TaiEL (N—3IF254 b E=bFERX:DAN
5 Ak =541) FIZBLTHBE L. 0k, ¥
— e WRE) A RO, KBRS (T v 7 — VAIRLA -
ANV A =41) #OD7MERy MIBML, #
AR KBRS E (Takei and Suzuki, 2013) O#EAEIZ
B LCECHEBREMELTHTOKI2 1T 72, Hw
ToRFEMUE R 1 RIRTHED) THDH. HEREE
3B/bL &L, ¥EeE ECHEBXIUPH (60) 13~
AHZTEICHIEL:. 72, 10 HBEICHEROERETE
aiTo 7. FEHDH 20 cm (27 o 72 I %2 1T\,
TR 2 BE L, BEN, 2, RO 4TI 5T THrfiEE
2 WsE L, 80C Tl JEEZIG: L 7o ZH2 e 2 MllE L 72,
FLsk L I 2 W TRl 2 i RIC L 728, &%FR
SEOUEIZH N7z

FlE ECEHEIC X DA THV I IFIEHERE (528 1)

M (mg/L)
FIMEE Mgs0, - TH;O 276.8
MH,H.PO, 172.5
KNO, 757.5
Ca(H;P0,); - H;0 94.5
CalNOy), - 4H,0 354.0
(23 ¢ Fe(lll)-EDTA 20.00
H,B0, 2,85
MnCl; - 4H,0 1.81
ZnS0, - TH,0 0.22
CuS0, - 5H,0 0.05
(NH )Mo, 0,4 » 4H,0 0.02




A - ANFR - 210 - I - TSP - R BRSO THES LA ) (Malva verticillata var. crispa) OFEFFERE 25

K2 BEERDEMNEEEAICLIEHEREDHT
B s 2 EHEICAE LT, Mgkl
R HEICE o THA ) Ok 2175 72,
(IFEH L 2018 4E 6 H 12 H, KBFHEHI~OBALH X
6 H30H, KZEBE~NOEMHIZ7H6HTH- 7.
FER1 XY, HEH20 cm OF A ) 1EAK E LE
THLLOICVELERZEIINOy mIlE L TBL#F
1887 mg LHEEEN-DT, 1fEfEkH 721 1887 mg D
NO; &L HEZ M+ A2X%E2 N1IEBEXEL, 20
172, 1/4®NOs 252 5 X%, ZhZh, N1/2, N
1/4IXE LT, ABMGHE &'l % T-72. N1
BX OB, F2RIRTHE) THAH. 22T, kA
OEMEHFEIZIBVTIE, 2EEZONT Y A% EE
L, B8BTS T2MMOLEREEZOEGIT—EL L
BERGERMICL2 148 L7 T2 oK
FEERERIEDO T, FHEH 20 cm oA 7 /) 1K
NS LD E LR HEE RO THEE L2 2
A, E&FENAS NOs i #1E 500 mg FEETH - 72D T,
WO EBRTIIE 2ERICHEITXNOy & 1 kD7
Y 350, 500, 650 mg & 7% 5 L)L 723 K& ki),
Fh& KIS AT ORI X A ERESRE D@ WIZD
WTHRET L7z, 22T, R Cld, EMEOFELRA
B EOFHICY 2560128 TH, &, Ko
MERR 2 L7z, BkEkEE <, 13MEHIZ9 H 3 H, K
FEHRBEWA~OBMHIZ9 A 27 H, KPFHEE~OEM
HiZ10 H2H TH o7z T/, AT, 3D
310 A 24 H, KA B~ORBMHIZ11 A 16 H,
KBEEANDOEMHIZ I H26 HThHo72. TNHOD
FEEETIE, ERFOERFITTXTNOy & Lo £
7o, WEEHFEIE, ER] EEBLLOEMHLLZ.
72, R LYY TEEEPOERB L S N

H2E R 2 OEEENIEEIZREITS

1@ fE#H 7= Y oMEeR
HEAE &L (mg)
N1
MgS0, - TH.0 802.6
KH,PO, 591.6
KNOy 2196.8
CalH,PO); - Hs0 274.1
Ca(NOy); - 4H,0 1026.6

{ e o 7214 T ORI EZ BT 205, HAIZERRSR
BEZ R SPADEAME T T2 2 EAMOENTVWDE D
T (Suzuki et al., 2018), * 71/ ) OYHEW L L To
M EEE LT, BEETO NOy S Sz o
7o HACHER) A BRI 72, BRECL 724880, 25, TE4,
ED IEAL T THEEARIE L, 80T CullJalwz
L7t ®&WELEL, &R NOs Mt o fE
FE DT I 72,
XER 3. EMNEERTEATHVKHEEICHISA
H/VDBE, BERSSIVUERD NOs EBEDELIC
BLETRESHSLUONBEDTE
HER20ecm DA H /) VEEZINES 572012
NOs # 500 mg G ERLETH L L E L, KB
2LMBEDTEET, 7/ VOE - Bk E 20, &
BE A 2 OAFH4 MOFREERE T 72, B - ok
FClx, Mo LG IClBELZ1IRL 2
JEIX (0% L =), 2HCCTHE L 72 2B L = HIX (64%
Lxot), Mo 3 X%, &35l dRIX,
FEG IR 2K (50% L <3t), fitx (Bt
> 7 (EEEEA VT A B5 27, DR 400/TL),
WE) O3RXx#&IF/-. B - B3I, e
NZN201946 H19H & 8 H 26 H, AKEHHEH~
OBMHIZ6 H30 HE 9H3H, KBFEENDEM
HIZ7HSHE9OHI0H TH -7z, AFEETid, &
MHIZZNZN1L H 200 & 12 A 16 H, KPS
ANOBMHIZIL H29H & 2020451 H 6 H, AK#k%
EANOFEMHIZ12 A 10 H & 202041 H9H THh - 72,
BEBrh O NOy D &7 { 72 o 72 HICHEW) % $R
WL 7z, $RECL 724, S, 3EW, 20 3HEA0IC
SV CHEEE A HE L, 80T THAELE L - R E
RWE L. 72, —EOEEIENOS EEOHIED
TOHAERG LTz, B L2 TV Ty r—4
FIZERE L, NOs LIS o ERE O 50T I W 72
FEBE1 ~3Tl, BEEEBLOEFO NOy BEED
e, KEAOLEE (RQ flex plus 10, Merck)
W7z BEROSGEZEREYZOE I
7. EERNOs EEOHEIETIE, #kEL-#505 g%
K ECTHERKEIMZ TS o TERL. Ih%
MY R L, 25 mL 2% L7, 3000 rpm T5
D BEE ATV, BB RO NOs i % ST
JCEERHCMIE L7z, SelslEE, FLERE v Tl RIS
L7, AYER & @i R TR UK L L NOs ot o 4
B OGHTIZH 2, ) 7 23 REeER, <7 %
O LEN T MFEFROCEER R v, ) U iE
INFREY TFUVBEICLDEEL:. £28ESED
HWEIZH = 7B E vz,
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BRBLUEE

FH /1) D NOsy BXRXEDHTE

AL —EFEEERO 7T A M
verticillata) DT, WET 2 LEHSIEH 15 ~20
m (Zb %&b, ZORY % BEGRE CHE L TG
FELTHHT L2012, ZEPESDPVWEVET
B CIET L2 EDRH H. 2T PNWHETREERR
FOHEXZ®E 20 cm IZREL, TNLETOAEFIC
VB TR 2 HEE T S 72012, EC BB
BWHRE 21T o 72, EE 1 THEEOZLE 7R
i, BIKICRTHEY) THDL, EfFEIHEL)ES
OWNERESNRKE LY, 29 HHICEEA 20 cm 12
FELZCHICIEL CeagRarmrzllle Lt 2s, 1
@M 7-0 4261 mg & o7z (F—F0%). ZDEE
=% NOy ®IIHET 5 L4 1887 mg Tho72. £ 2

(cm)

H_

TERE HE(R)
F1N ECHEEEEEIC I TR LA 7 ) 0k
B DZAL
45
10 T
‘:‘!‘///:
A
7
30 77 -
2 % 77 0 -
% % Z %
»
% 7 Z
1 %:y 7 //A//
10 é% /”‘% 7
7 7/
/7 :: l/“l!‘
Yy s
7
. 7 55% //%
N 15X N 1/2f5X N 1/4f%X
JLERX
552 BB TS L 240 ) OKBIHE B

BEFRR ORI RIS B,
RO, EEEELRT (0= 9)

e (o)

§§Sﬂ

0 A 7/,

N 1 f5[X N 1/2f%IX N 1/4f%IX

JLERLX
EEERE IR X A4 7 2 ) OKEEEE B
LEFHEO FIH R I TR
M OREERIE, EHEREZRT (n=9)

T, ZOEDNOs &L EDOMIEX % N1 X
ELT, MIZNL/2 B, NI/4ARBKEHT, 52 5%
FIETRNTNOy & LT, ElEmEREr AT
B2 ATV, IEHESREOMREEITo 72 (FEER2). L
FERFIC BT 2 EE, H2XIRTHY THDH. N1/4
REXCHEEL 20 cm (Z#E L, NIFFIX & NI/2 51X T
1220 cm 2 RE GBA . WHEROH - ERHrEEE 12
Pz T, FE3XNIRTHED THDLH. TXTOHE
LBV, HEHEDEINS 2 1296 - CHriE T8
TAHMEMIZH Y, FEEH 20 cm D N1/4 75X THb_FER
EIIH 26 g THorz, EWEIZB VT [EEEZ M@
BRON, HOICHE L=, B Tho72k
oMb, ek, PHETREETER O BELHE 20
cm ZERE L7270, EED 20 cm O N1/4 51X O ik
EHIPH26 g TholzZ b, [T REAFEIEO
HIED—DICHEFEN 26 ¢ 213252 & & L7
L AT, SROFEEETIE, N1I/4FXTo NOs it
X 1EGEH7-0 4718 mgTH Y, EE1 THONL
AR ERECAE LD DER ST, DX RE
EVIE, HWREREEREOEVICILDEE
ZobNA. Tbb, EE1 T3 ECHEBHEEFE
Lo THEWHRE 2B vy, WHES A X2 L2
HROBEREHEND NOs EREZRKDIZLDTH 5.
SZFRILBFWIE NPT VA, ZRUE-> THREN Y
FTLLRHEEN L DIFTIE R VDT, NOy BREH
ZOIHEESNdIDEEZONDL. WY A XDE
FOEBICLEL 1AL 720 0 NOs HEIZDO W
TiE, PHEHEDFH /) LABREORE SOH L
H25g D& LY (Takei and Suzuki, 2013) &
JEKERE 30 g DNV HF A a3y (HE -8R, 2018)
T400 mg BETH LI EDRHLNIZENTVWL T L
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25, 1MEkDH 720 471.8 mg ® NOs % & Lot it &1
X b0LEZLEND.

ZZT, A7) VEERS72) =Sk E % NOs
# 500 mg & THEHE & L, kROFEFFEETIE NOs
% 350, 500, 650 mg/plant ® NOs % & Ts JLE} % WL
M35 3XERRT, BELICHE 2TV, EREkE
DOWER L BIEFHOBEBIZOWTHRE L7 (EE2).
ERIIBEIRIORTHEY TH AL, BRI TIE, HEE
i FERETEEE 12 B\ T, 650 me/plant X & 500 mg/
plant KE THEZEZIIRDO SN D 2722, 650 mg/
plant X TE L1208 cm TH Y, 500 mg/plant X T
(320 cm (EL 2 h o7z, FERIC, # 3 T,
650 mg/plant X T 291 g TH - 725%, 500 mg/plant
[XTlx216 g T, 650 mg/plant X TK & { % % A
WEZ BNz, WolT) LREE T, FE L HEH
B E X, 650 mg/plant X500 mg/plant X & Y H &=
K& L, EEIZBWT650 mg/plant KIZBWTY
20 cm \E L ZApo 727y, FriEEICBWTIZ 314 g 12
EL DEoZ e, BB IOLHFITBWTIE,
INFE M CTH 55 ER 20 cm, Hi EFHTEEEK 26 g
DEL LD BEELERT A7, 650 mg/plant
DO NOs #ECEREHE PUETHLEEZ LN
. $hbb, A ORKIEREE, FETFEIC
Yo THEL Y, BT 500 mg/plant, Fk - &4 Tl
650 mg/plant NO;s Z &L= TH S 2 LS
X7z o7z.

WIFE BERETR LUMRERENC R SRR, BN B NP RERETRE (528 2)

AR LB F#h (cm) IR M RERETEETE (g)
350 mg/plant € 151b*  81la 16.8b
B 500 mg/plant X 18.5 ab 84a 21.6 ab
650 mg/plant [£ 20.8 a 89a 29.1a
350 mg/plant £ 88k T6b 17.5b
A4RE 500 me/plant E 9.5 b T6b 21.8b
650 mg/plant [£ 12.1a 8la 3148

ERRBTIVT 7y MIMLERRIT 5% OF EKETHEED
5 EERT (Tukey DEEME).

FAH/VDIEHERBICSIEZTRIESHS LUOHEHKD
e

AE AR (2018) X, Ny HEF AT DNOy B
KREIWCKIZTTREZENOREZERIFINIICL > T
fEsr L, ARG EFHREE (PPFD) O HFHHED
NO; ZREOFHIEVZFHHT 55RO HE LR TR
ThbERE L 22T, 7 /) OIEREREIC
BLIZTHESHOBELZHL 2T L2012, B -
B’ 6-7H,8-9H) BXUOX (1111 H,12 -2 H)
RS ATV, BRAE TP O NOs (B 28 b, Hi EER
DR, HEF NOy EEICRIZTIREREOEE L TN

160

10 FEGRY LR IEIX

120

100

80

N\ g eI L 3k
60 | N

fHRA A P FE (mg/L)

e
- —q-.
w0 | -*\."-.

20

ERE A% (R)

%4 BRGS0 ) ok E B
LIS OMERA F Vi E OB I T ES
HEEIC LB Lot (B - s . #E6ibl
FOESGEIX, 30% L <t 221540 2 ML < JEIX, 64%
L.

7z (5EBR3).

B RkE (6 -7 H) 2B AEE T NOy R
OEALIZE A KNRTHY) Th D, FAil+H NOs i
FElE, WTFROMIX BT ek X DT LA
W, MBI TIREME 12 HHICRETE R R 7.
—77, LeXBRIZBWTIE, Ba8id NOs B E
FEIRF 2> S BRI L, IS 1L 2 X & 27
L2 XX T, #heh, %hifz14 H& 15 HH TNOy
W TE R ko7 8 - 9 HEEICB W T O Ak
DM ER L (F— 7B, T2bb, Lt
HIZX - T, BEETONOy s % bH
A%, XFHEXIZHART, 2~3 HENSZ E2HL NI
ooz, ERSEHEOMRIC X 2 IR 1213 REBITRIN &
ZEIRINAS D B AY (Wignarajah, 1995), =2 B
ABER & QBRI AHERESKE WL TR
EEINDEEZ5NSL (EH, 1991; Jones, 2005).
REBRTHW L) 8EFREICBVTE, 20k)
7% NOs WA THONLTWLD0s LR\, T4ab
L, Lot CIREBEREIZETL, HAKEORA
IZPE> T NOy OB HFISN7zdbDEEZENL.
T, M EEORE, BXOER NOs EEICKITT
Lot o2, F£4RITRTHE) THS. HE
WEHHEXT20cm B EFTEL, LXK TEHIZK
Xl otz F72, L OBESERTLIEEHIC
HEERECRD, ZOBHRINLEALIZL 2ERER
RIZEBbDEEZOLNDL. S512, HEEOWEIZR
WO NOs 2 SN oz HI AT/
B, L XOEFHEITHSRX L) 2~3HE Z-
TBY, COHMHNOEROMELHEL TWL LD
EEZHNL. LaL, BXTEEIZ20 cm k<
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F4FE MBI D AR, L RERETEEE. M RAEE R L UHER A A R L IE T L e fER (32E3)

B (cm) Hy SRR (2) Hy - EESE (2) HPHALA A BE (me/KgFW)
6-7TH’ 8-98 6-7TH 8-958 6-TH 8-98 6-78 8-9 8
R 18.0a 2 18.2 a 21.9a 208a 2.2a 23a 11874 a 531.5a
BRI L ek E 26.0 b 216 b 26.2 ab 220 a 228 2.2a 1521.0 8 10517 b
RV 2R Lo R 29.4 b 242 b 288 b 224 a 23a 1.9a 1860.3 a 25789 b
PREBLTVT 7Ny MR T 5% OFEKETHEELD S LERT (Tukey DLEIRIE).
VB R
FCTELAZICOEDS T, M EEEEEIIEE HET .
526 gl ZE Lol ZOBHBEIZOWTIE, E o
%ﬁ%f‘f@f\_ﬂic X AMBHNEBEOEWVIZII LD DNE L @
FPARWTHS, F/, WERFHEIL5RRTD  F
FPRT 2R SN, W EHEREICBNT S
LEAMTH- 124, ZOBRIIOVTY, EEo%E L
EFEBRIS, L % BBz X 2 BT O TR o 288 O
EZONL. Tabb, L2lildo TEFHMEAD2 10
~J3HEESINZIZE 2 0Db 5T, M R 2
WEICKELEWDSRO NG/ 81X, T )
)Y THICBI S Lo RIS LB EFTOENE R L TV 0 5 0 E » 2 0
2bDLFEZ LML, i NOS EEIE 89 HHEET e
HLoRRTECRD, RO LIL LD 28 s e £ o) ok BHIRC B
Lot T X< 2 EMA RSN 67 A e B 1 o Oy &iﬁﬁ{
TR TH - A EEE D DN o 7o, RE PRPRIMDRR (T GRS AL RIET
. ] MPEICE D Lo Mo B (L8, &
ERCIE, 4 H /) LEAES7 ) 500 mg @ NOs %Wk Lo 1B LS. 50% Lok« HSEIK
th%’ﬂﬁbfméwf ZOEET, Lok +mﬂmdnﬁ§% '
EHRIZNOs OLEHEVPE T AT H LI EERL
fwé.ﬁ%%W®NQ;@§ﬁi,%@%ﬂtﬂw
DT, TNLD 10 HEWHRTH 72, [ILOKT

TEHONG Y AL o TIRESIND EZEZ LN, S5
NOs 7 ¥ E=ZT~NOREITCHICIILEHFRMEIZ L > TR
ELpB eI A LML TEY (Champigny,
1995: Lei et al, 2018), L < BMLELIC X - T NOs O
PGHEEEIZHIHI S B & & b2 NOs ARl S
BTAZENEZONL., ADINFEFTORT LV
VIRNY AT AT DWGEIZB VT, AOFFETIE
H¥EELEBOtE T %E (PPFD) 29/h&< b 2 &
IR NOs IBENE L b 2 & OIS EE % %
WD EERELTWDLY, REBOMED, FEh

NOs IBEIIREIC Lo TREGBELZITALI L
ERTHIDEEZOLNS.
4 (12 -2 A) 128135 NOs iEOZLIZHES

W ORTHED) THh D, FEEH NOs iREIL, wWiho
ILHX BT MR L D&Y LG, it
MEIX CILEM % 22 HBIZNOy I3 TE 2Lk o
7. ThE, B - BEEOLETIZII2HETH - 72

RHBRELR EORBEEROFEHNENIZL DL
Bbhs T/ EEWIKLBX 50% L %%
X) CIIABXE)3HELS 25 HHAIWZ, —F, fit
KIZBWTid, HEXXIX) 1 HEC 21 HETNO; ik
B TE R ko, LoX T, & - BdiEcs
5 L BIEOSA LRI, RiE oK TIcE-
fN@I%W#ﬁTLtt@tabné.—ﬁ,ﬁ%
KT, EREORIIC X > THEBMED ML 72720
P> TNOy NI L7zdbo b s,
11-1 AECO MR EMEZR L (57— 5 HiE).
B W EHORE, BXO%ER NOs I KT
LtB L OB O RRL, E5KIRTE) T
%é.ﬁh@fi,ﬂ-lﬁ%%fl%cm,M-z
HERTIE 117 cm T, PNEHE® 20 cm (2 ii%bic
Motz LXK TIIE - BEEo%A L Rk
ﬁ%ﬁ?é@m#%%ntﬁ,ﬁtEtﬁmkam
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Eed SgREHcRT DR, H -IRETEE. Hb b ORGSR L USER AR A A R L LMo (28 a)

EE (cm) Hh b A RE S () b FERiEs e () Al A B (mg K gF W
11-1/8Y 12-283 11-18 12-2H 11-18 12-2H 11-1A8 12-2 A
R 12682 11.7a 17.6a 1688 1.7a 19a 1959.1 b 1863.6 8
Lo R 15.5 a 12.1a 21.0a 18.2 a 19a 19a 24545 b 2059.1 8
R 13.0a 134 a 18.6a 180 a 1.9 a 1.7a 1272.7 a 2036.4 a

PRBDBTIVT 7y NI T 5% OFERKETHEEEDNH LI L ERT (Tukey DEEE).

Y REE R

THEZIIEON o7z, I EEPEEES X 06
HIZBWTHE - BRI RTRR/hEL R, 3
ILERIX B CRERTAIC A B R EWIERRD Sk h o 72,
ZOEHIZ, HHKIZBITA2EBUEDOEIWAES
n7z7s, HBEORE LM I EEILER TE 2ho
7o 12720, WX CIAFTYMAERE I NZICD 2
b6, EHE, M EEHEE X O EISREX
EIRIEFA L2 LARRRKELL R HEIPALNI S
EIEMNKII B A EFRESEEZRTIOLEEZD
NAH, HEOZE 20 cm, Hi EEHEEE 26 g % 5EMK
TAHIELIETE Lol S OITHIBALELE O iR E
HEODLERTAT) RO PLELEEbNS. £
72, WM ZOEBICOVWTORIT O LIELEZ S
N5, NOsy EEIZL» X TEL, MlX TR %
BHERIDS R S N72A, 11-1 AE OB X TH S H 12
BTT5ZEDEDOOLNTT & FBRV TR R
Bohehol, 22T, E - IR TORBXOHE
HNOy 11, 67 H#kiE T 11874, 8 — 9 HHkiET
5315 mg/kgFW TdH o 727% (54 3£), LTI,
11-1 A # 5 ©1959.1, 12 — 2 H # £ < 18636 mg/
kgFW TH 1), HISMICINE TOHE L FRBEIZAT
Ero 7z, L X NOs AR X & ik LT
BEIZEL rolzdix, bbb E IO TITME
BICTER 2S5V 72012, L = o BERHIZL o /e
ZENEZOND, T2, 122 AN THL O BEN
HOLNLho/zZ blE, HOBENPALL Tz
DEEZLNDLD, TNHORESIZOWTIZE S
WRE$ 5 DEN D 5.

Fh ) EMOFEOEDOMEE S EHEEY LI L
72bolx, FORIIRTHE)THSL, +H/VDOEFHE
1, FEB2 oK IC BT 5 NOs fiif & 650 mg [X
DEOHHEL VKDL DTH L. BV 7 AT
BWEAERE LD EINLY A a2y LIRITAEE, 2
VI, arEy, FUEUHAD, FREFR, 14,
19, 23EE< otz T, 7H T ERTL Y
VI DFENEN, 31 ATREEVWEERL, AV

VULEREERE L TERSNS.

DEofER Ly, SegHFEL Lot /) OFR
BEICBWTIE, 477 ) OBk EREIL, KEEFH
12 & - THEZ Y EMTNO; 500 mg/plant, Fk - &%k
KTl NOsy 650 mg/plant BEZ2 &L DTHLH b
BHS Mo, 2T, REBRTHWUHEX T
X, WEEA 4 B0 THO S EEZORED
ZALL TV b7-0ZF O BELER L2 d L -
bilsd, SHI2, FEFEHIZL A4 7 ) O
HEOEWVIIEOHESOFEHIZL 2B NEHBELTRS
CERBSDICT A O, B BEEEEO L e,
ZHEEE ORI EER 2 1T 72 o 7278, WHRE 45 R 131E
SNLrodz. Gtk e L e BB ERO LMF12
DWTELIIHRET 2 MR D LEND D,

o AN U BLUEOROFROBRESIEH R

SHME (mg/100 g FW)

K Mg Ca P
A4 40 (FE) 581 64 230 26
o 2 (3E) 400 22 260 52
2=t (3) 500 12 170 45
YawFy (I 450 26 120 44
Fr ot (8 260 16 100 27
FH VT () 1200 74 75 33
e (HE) 630 69 49 47

FH VU OEFEOGH L. FETHM AR R
53%% (2005) LDHIH .

51 F3ZHk

HE 5 (2004) FH ) - 7T F A, p344l. B
It BPERZEREFR B2 205 FE
PP 70 FE. REOCI. REL

Champigny, M. L. (1995) Integration of photosynthetic
carbon and nitrogen metabolism in
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higher plants. Photosynth. Res. 46: 117-127.

HIHEG - MEFEZR (2005) EARRERFELIBEE L
7o R = o HRENIC X 253 ICN-P-K D
PR S b~ D ESGRES. BRI SEN SR I SE
. 4:87-119.

AR B sREEL (2018) EMEFEEE L L HW
TERBEHETE NI AT A 3 OMBEA + V%
KEEABICRIT TSR ORE ZWRRFH
54 23 — 28.

Jones, J. B. (2005) The plant root: its roles and
functions. p. 19-28. Hydroponics: a practical guide
for the soilless grower. Second edition. CRC Press.

sIlFEEL (1991) BRI OB IR K P~ bo%
TR & AEE 7 S IR IS TS R
60 : 583 — 592.

scUEERL - AR 2 - ANHEISR (1987) ERIBEHSF
7 ORINAEBIRIT T2 M. 56 @ 79-85.

scIUFERL - /NVEEISE (1992) AKFHCBIT 2 ) V=
MHETOEFE) YIINEIC KT TR R
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sollIFEeL - R HE— -
FAH) T LADHEE X DEF.
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slUFEeL - B W - ANTHEER (1995) FiaREEICH
JAANVT T MO L RVAER 7 OEF L) 1
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X —T— K :Va—1 (Corchorus capsularis L.), HEMN, MHERALOSEE, WAL, FRFEH.
The developmental process of fibrous tissue in jute (Corchorus capsularis 1.) and effect of seeding date on them
(Hiroyasu MICHIYAMA)

Abstract We studied the development of jute fibrous tissues based on phytomer, their relationship to
development of plant stem and leaves, and the effect of seeding date on them. When the effective cumulative
temperature was taken on the horizontal axis, the difference depending on the seeding date in the development of
fibrous tissues became smaller. However, since the development of the fibrous tissue was completed 2 to 3 weeks
after flowering in both seeding dates, the final number of internodes and the internode number with fiber bundle
tip were smaller in the July seeding, which had a shorter seeding-flowering period, than in the May seeding. In both
seeding dates, the difference between the internode number starting elongation and the internode number with the
tips of the first layer fiber bundles widened during vegetative growth stage, and then decreased. Between the 1st
to 5th layers of the fibrous tissue, the differences between the nodes at the tips of the fiber bundles of the adjacent
layers were temporarily maintained, but the difference increased in the later stages of development. The number of
fiber bundles in the same layer was larger toward the upper part of the stem. And that in the same node was larger
toward the inner layer, although the differences between the adjacent layers from the second to the fourth layers
were small. Cell wall thickening started after the end of cell diameter growth and ended about 1 to 3 weeks after the
start of thickening. Most fibrous cells had an average diameter of 18.3 um and an average cell wall thickness of 5.9
um, and the variation due to the position of fibrous cells and the seeding date was small.

Key words: development of fibrous tissue, fiber cell, jute (Corchorus capsularis L.), phytomer, seeding date.
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—BFIC—E Il o7z, T2, N6 X ) INEBOEKE
WHOEITHRAKTIHH S bWIZho7z. LarL, £
NOHDOEITLEEET, F1IB~FE2BBLVE 2B~
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L, BARKXDNETIINBIE EBERENZ L, B
WZXBENREL b &) e Fio 2 & AIRIFZE
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F—T7— N AR, @R, RIEHIR, KRR, TR REE
Organic paddy cultivation with Chinese milk vetch in winter and chain-weeder
(Toshiyuki Isoi®, Shiori Ishigure”, Hirotatsu Murano®, Yoshiharu Katayama®)

Abstract For the purpose of reducing chemical fertilizer and pesticide use, organic paddy cultivation with
a combination of Chinese milk vetch as a green manure and chain-weeding has been carried out for 4 years. The
organic rice yield was almost the same as that of conventional farming, when Chinese milk vetch was growing well
before the rice transplanting. It is considered due to the nitrogen supply from symbiotic fixation between Chinese
milk vetch and rhizobia, but there is concern that other nutrient such as phosphorus may gradually decrease in the
soil. Further investigations are required to evaluate the dynamics of elements. In addition, carbon accumulation was
also observed in the soil of organic paddy field. Organic rice taste tended to be better than conventional rice. As a
result of chain weeding, it can be alternative to herbicides. Our results suggest that organic paddy cultivation can
reduce the

application of chemical fertilizer and pesticide, and also may contribute to mitigate global warming.

Key words: chemical fertilizer reduction, nitrogen fixation, pesticide reduction, rice taste, soil carbon sequestration
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WCHRTHEIE D2 7208, Ly r#Egesns sy
EIAATE 2018 4E B X U 2019 4E O A B ES X D /KRR IL
HITEITXER%STH -7z (43). 2020 4F 5 1348
HEEXOWESA B 57205, THIELEFEDOL ~
FHEBEENIEB L Do 7272012 F 0T X ALRED
D BRI EMER L 2o EZ b K3
WZRT L 912, 2019 4F 10 A & 2020 47 10 A o 131k
FMED VAEMOZALD S L o 3 E AR L 5 F35 5
FEBOAEELRENDED LN, KEDPBTEL TS
TENHEE NS 0L ) HhEERANDREOER
&, RERES A L S NS ZBILREZEDO KA OEE
WAL eI N, BRKERAICLS [E
Hb A48 e SR R SR AR A SE | ANk L CEE
TW5b (BWKES, 2022). fLFREEHERGEHIC X 5
) UBEEOHE RGO LN, FoMHEIdK
HAEO LR 7 BAEE (BMOKES, 1984) 1IRE

n7-fEi (10mgP,0./ #21 100g PLE) (72 L T 7z,
F72, BRIZIOWVTRL VBRI X 2 EFEREIC X
D, ALFIEEHERE R IC BV T b ERMES ShTw
I EDHREINS., ToL D) ICERKREXICBWT
3, VYRR EOESTLREOR T B S S NL DS,
INEFTOEIAL VT &AM L DR
ERPENTWB EEZ 5N #BHITLEOEILIZO
WTIHELICHEPLETH 5.

ARERIX T, Fo—VBREZITHIZEICLLE
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L7ZFERT EOMEEROIRRE R VIR LT = —
VBREERGHEOMKELY, HAEZZ6 HAEE &5
WC2HEMFEFTIC2EEBOF 2 — v EEE 1 HL47-0 2
AT 22X k) oMESEPIFTELI L
AHEZ SN
T 2 EATHRE KR OB & L, AR X H
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Bl HEE. &N, R R ICBW T AR X
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PENLTVWD LW HAZR L (K4)., Thb O
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PDLEIZiRAR7z L H 12, BEEELTL Y I 238 L,
KRB DOMIPIZTF = — VBREEITH 2 LI X DL
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4. ARfgE
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B Ol E OB X o TA VTV 7 OEEED
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BEOEN Y 3fTbizL ) THAHH, HllZHEAD)
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AT a L 20 B 43 E o, TOIENIS, FHUZL
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(Thunb.) Rchbf ®AFH D 2004 4£ (2004 4£5 H 19 H
WP DEEH 1) R 2021 4FICHERR L TV 5.
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HEZTWERELTWAEELED WS, B, 1996
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WIEARIE, 1952404 > EF V7217 THDH (BAR
2019).
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THE, NI THRT A AT TT) . L
L, BICHAMREEZ D2 WL W OPREk ST
W, EDXHILTREEETMY FNz0r, RE
ETHDH BPELICETFSRHICEER TV
TEFAMMIFET & 20, EBEFREIE S ELZITHIF
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BEIIZEELTWLOT, S CRRPMEICHEL
ZZREFIHTPEIINLZ LBz b Lk
Va2 2002 AR EEICIFRLER S 72 b 0 2021 4RI
FLERC X Do 7-MIZ 6 TH o 72, 2021 FF T EAM
WEHAE L TW2 b D% HFULIZERILL 720 T, 7 H LIk
WZRAET AEME, BB LTz LCLReE» 5w
NTVBY, ATy HNIXIZONTIE, FIEED
bDEEZ NN LITHBEMERL T 5, AR
FOTA7a<Y Pinus X densithunbergii Uyeki %
FIAEDW L FF 3 7Y Euchiton japonicum (Thunb.)
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(HLév.) Springate. (&#fiz 72 BEVEASE W, 7272 L,
RYVNZHFIEIEMEIIIARBE L 2WEEINLD
T (FAIRBEES B ARBREER 2017), F[F] 52 (2 (X8R
L. L2L, BEAPEIN TV RVWOTHAET &
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F 1. AfHE LT 1996 45, 2002 4EEE, 2021 FEEICRLEROH > 7 HEE FAED D) A b,

No. ##& % FH 1996 2002 2021
1 <vE TA A<y Pinus x densithunbergii Uyeki @)
23R a#4=ay Lilium leichtlinii Hook.f. f. pseudotigrinum (Carriére) H.Hara et Kitam. 20210704
3708 v Bletilla striata (Thunb.) Rchb.f. RS
4 7 R NS Spiranthes sinensis (Pers.) Ames var. amoena (M.Bieb.) H.Hara O 20210704
5 7Y XR} FAZTEFT a3y Sisyrinchium iridifolium Humb. et Kuntz. var. /axum (Otto)F.Maekawa 20210508
6 7V XR} iy ok D1y Sisyrinchium rosulatum E.P.Bicknell O
7THhYYYUITYER A MNFETUYE Bulbostylis densa (Wall.) Hand.-Mazz. O
8 Ay /Uy FTHRYT Carex leucochlora Bunge 20210508
IAYVUIYR TrUFEO—E Fimbristylis sp. 20210529
10 1 2%l X hR Agrostis clavata Trin. subsp. matsumurae (Hack. ex Honda) Tateoka O
11 14 %7 AU hivhy Andropogon virginicus L. O O P
12 4 2%} NP2 Arundinella hirta (Thunb.) Tanaka O
13 1 274 Exanvyy Briza minor L. 20210522
14 14 2%l FHILHY Cymbopogon tortilis (J.Presl) Hitchc. var. goeringii (Steud.) Hand.-Mazz. O
15 1 & FAT ST Festuca rubra L. var. rubra O
16 A 7} 7T FHY Imperata cylindrica (L.) Raeusch. var. koenigii (Retz.) Pilg. O 20210508
17 A =7} Y Pleioblastus argenteostriatus (Regel) Nakai f. glaber (Makino) Murata O O 20210522
18 1 2%l DA Zoysia japonica Steud. O O
19 v £ &} PZAYAE Desmodium heterocarpon (L.) DC. O
20 < X &} avYF ¥ Indigofera pseudotinctoria Matsum. O 20210508
21 = X% A RAF Lespedeza cuneata (Dum.Cours.) G.Don O O 20210522
22 < X%} ZaNnF Lespedeza pilosa (Thunb.) Siebold et Zucc. 20210529
23 NTR} HrIBD—1E Prunus sp. 20210508
24 NZF JANZ Rosa multiflora Thunb. 20210508
25 NZ R} IV aANT Rosa paniculigera (Koidz.) Makino ex Momiy. 20210529
26 7 IR TEITI Elaeagnus umbellata Thunb. var. umbellata 20210508
27 ZL#& THEZL Ulmus parvifolia Jacq. 20210529
28 7H# LY/ * Aphananthe aspera (Thunb.) Planch. 20210508
45 7Y} /¥ Celtis sinensis Pers. 20200508
29 bURATYR TAXHYT Mallotus japonicus (L.f.) Mill.Arg. 20210508
30 v o X UR HhFrEXFYD Thesium chinense Turcz. 20210704
31 47 R R AN Rumex acetosa L. 20210508
2 F7EITR AVEFVY Drosera peltata Thunb. var. nipponica (Masam.) Ohwi O 20210704
33 77y aft J 2y Arenaria serpyllifolia L. 20210508
34 B o Ty IR O RE Lysimachia japonica Thunb. 20210508
35 LY FFR *ao sy Trigonotis peduncularis (Trevir.) Benth. ex Hemsl. 20210508
36 FA/NaF YN T Nuttallanthus canadensis (L.) D.A.Sutton O
37 vV E AX3aA7Ya Mosla scabra (Thunb.) C.Y.Wu et H.W.Li O
38 ¥ /& Jav¥y Aster microcephalus (Miq.) Franch. et Sav. var. ovatus (Franch. et Sav.) Soejima et Mot.Ito O
39 ¥ /& N F Erigeron philadelphicus L. O
40 ® 7% FFaATY Euchiton japonicum (Thunb.)Anderb. O
41 ¥ 78 RYNRZHF Ixeridium beauverdianum (H.Lév.) Springate O
42 ¥ o & —Hr Ixeridium dentatum (Thunb.) Tzvelev O 20210508
43 ¥ 7 & NAZHF Ixeridium dentatum (Thunb.) Tzvelev var. stoloniferum (Kitam.) @]
44 o F} AVAS=R72x Pseudognaphalium affine (D.Don)Anderb. O

2021 FFZIIEARMH ZFCH. *ITHHTOARMERL .
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(1) A&F V7 Drosera peltata Thunb. var. nipponica
(Masam.) Ohwi (X 6)

] o # i e iR AE TE MR OAMBEE T BEOAR
T TdH L. 1952 FFRMOERD > TB Y (AR
2019), RGAREOBEYHIEBEIZHBKTDO L DIk
BHEIAG, T & —#ICHDE LA Tz 2021 4
EELORETOM A TEENL S, Him & M2
BB % <, FRICHG ORI & Ak TR EAE 2 -
72, RENS (1999) 255 L CW 2 AERO b DIk R
DML D7z,

(2) B FY¥FXV Y Thesium chinense Turcz. (X 7)

RFEEIXZFAHMEY (Suetsugu et al. 2008) T, 71
MAEY (Suetsugu 2015) & &N 5. M@ ELOR
R EZRZ I L UL, B LT 2020 4E I 00 RERE &
ANV AUN NP i €iifiEL AR ey O M =S ARV AL o)
BELFTTUMETZERLITE13EZI2L, H
VITE T EOBFBOEIZIR L —I & LRz HE
WA EZONE. EEE L HHEWIIELCIA 2 F
R AR A FNF Lespedeza cuneata (Dum.Cours.)
GDon #IIZHFL D £ THAH DT (Suetsugu et
al. 2008), B EICHMEEE R VSLMEMITEF L T
72, 2021 3R EHRM o R 35 ) odbhn 12 A FE
EREFELTBY, MW EE?»L <, FfEERS
otz RFEOMLATEF V7 E—FITBML T
fREL TV,

(3) 7 v XIEDO—FE Fimbristylis sp. (IX18)

2021 FERPD D O T, HNHFIZARTL S o72b 0D
FEZBICES o7 bDTH D, AR M D
HHEDZ b, EBEDOTHIITHEIR LR
SOEMNVIAEINTETBY, WREPRATSLY
A7 IEE.
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