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Toshioki Smisuya : Studies on Catabolic Source for Rooting in Rice Seedling.
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lism O BEREIEERTH S, Zhx, FBERRNONFEEHERBZ LE, TOHEGOMR
HERVFOBERFRED M b, UL “Kein Wachstum ohne Glykolyse” 1%
Warburg (1926) 0F4&kT —€ThHoT, MEREEEZ, 2hIVLETFORMKLY
ERENLDOBBIATVEDTRICLIOTERSNTLE2L0THE0 D, FEFIREN
DAFRRE, vEBv, MEERNOLERERVR P ZOEREHTERT 5T L 2oL
Fhi¥ndbkiks. ’
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SHPETEATEMENL 5 Th 5. AHETE, £reyrlitic, ERFHEK &
RBEOEBLEEFLL .
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1. ExRBHEoH LICETIEHRRRNOEE

i HER, HRERHL, RERE RABIZFRESCISTEHT oWEORER N E, W

Y B, EFEMREFEEEAL CER. b, BRe OEEEBOEOIRM
FEIARL T, EMWEBEEMVKRE, TOoWMOEKEL TR, ZoBRTOARKCES LD
CLsdb, FIAMoOKRIHERL, 20%%, tifbic, BEEES (30°C, Bok
FTBEZLD V) AL, T2EEBICHEL T, RE30C T2 MIc &L 2H L wiko
EBXZzAY, 1EHVBRE mm) 20T, RREORETIL L. 2hdx, ARk
BRE & o FB IO HEIE, FAETFEERORKTD 505, MEOZIHR, IMEAK
HEOEESEYERTS. BIEETOLIATR, b %KEODEE®REELHICE, 1
EHc10A&D LoEEnELE L iz, >

P EoFEE L >TTRE, WEERRC BT ATEFEB AT O VT, £OR/PNE L
T3k, REERRPODOTHBH, Lirl, FEJTOBEIESRL CIEHICHERS
NWRENTEPEPE V) JICE, 2R ORMEPES T, T oRMOMRIFEE, [EiEZE
NOBREEPIEEFRBICT L TEERY 2 wIHZEHR, 2Bl Tviicd 5. L
PURPLUPREL LT, BE, 8%, tE, CORE, OREZxZ A\ HAEZ
BRL, FNLEMAET, BERENIC, WALAATIALETRET 22 L BEIKARA
wOT, £F, EHEIZ, BHROBHECOVTOR KROERERAML.

1K (1Ist lot) : BEEHREXODL LT B 2FEFHMR (Rooting under Red Light).
# 21X (2nd lot) : BiEEIED DL &I BT 2FEFIR (Rooting under Blue Light).
3K (3rd lot) : BEE D L i BT 2T EFE (Rooting under Black Dark).

e 3EERERA V. HLEEREZERGENICAEL T, Zob itHEARICHE
* et Ve B RE S ITSE S (Laboratory of Crop Science and Plant Breeding, Fac.. Agr.)
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MUEZEEORETECLZOTHS. B, BRCISFHOEZH e, 2=~

LTBREBBY, BLRY Y —VvicRA LT o 2B EKEREELE LD, KE%

By sewic, RERLLTH 72 =veEERAL L HEHREHAVZ. Zo X 5k L
EEBNOEOE EETRROE B Y & ok, '

Ist lot : Red light, 2160-lux, 32.6°C, Humidity-74%

2nd lot : Blue light, 2870-lux, 35.8°C, Humidity-80%

3rd lot : No light, Black (Dark), 30°C, Humidity-388%
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Fig. 1, 2 : Diurnal variation of rooting activity (mm) under colored light and darkness.

BINERCE2RICINE, HFEXEOLECBIBHERIELKRT, RELOL & TR
FHEMIZ bNBE O THY, BEIEEOHREHANMEEZLZLL T 5.

ui® EHEAPEET 5, BEEERNICSIT 2R EE R, SPEERCHMASIKGE

CAHELUTOREREEZE S »5, ZEEEZSEL, ZTho0o@BicI>TET 52
wf—g%E&?ﬂm,Eﬂ@(ktbK@ﬁ@k%?émﬁ)ﬂﬁoiofwév.%
BhRESERELLDTS &L, (82T E=KS tE5L®, FrfttdzKoErs
e LDBEALNE. FREEEEEHOL L TRKENNNCHEI 21, Bl1ELLHE
EHRS.

Table 1 Total N (2) in the top of rice seedhng
(in 60 hours shining)

s, 8B1EE, F6JUT60RMH
B (RgEKicEL 252) #, HEk
TOORMBECSEL VS, —BEL
DOEIKMP EVEEL T, L EEAN
ODNRBOEEGREEDZ &,
ZERMPEFE) OFEL Y b, FiE

Time of picking . ; :
\\Kmd of hqht‘ Blue light JRed light

6.00 3.88 3.68
12.00 3.61 3.56

Variety : Norin No. 50
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DV OBFERVKFTECELDELCB VW TELLHADNEZI EERL Tvb. ZThido= xu
X —OFAEO ST, FBAPFEHLIVIRTHZZLERERTH 592, Zhlit,
FE 2 DPN (B/KEEEROMEER) 0EARE/Neb L), FEXICBT 2FHER
Vv OFRRICE S REORE, ik BE - PROEERSH IO Livi v,

IRz hi@dHeELe X 2R ROMERVRERIC X 2RO, 12FEHRKE &Y
DEIEBWTHELFEL . Thid, EFHEKZ 7 7w T Protochlorophyll 2> & Jefb2E
iz 2 X 715 Chlorophyll © &5, EEICISU THZMAL, 12BEICERE KoL 0
2, WERLNW TERBBASLTORCLPELRETO ThH9. ELEFHORKR
TERESBBITENESFTORBNIEREL Y 4% D1, Protochlorophyll @ 452
RBCHESTHELHTHS.

PDEkoXdic, BERBOL LT I2HEHRAR»LAMVB 52 &1, FRITOIFEY
B, zmu74 v T b3 L, LEROTZee 7 4 VEOBEMBFEIETIAER
CEROFELZRETILTH 5.

LHALBEEL, bbb PR ULEZREENL, wbEArJoREITHLT, ED
FRAOEIMEZBEL T, ThEMBZIELRBHETHHI L bbhrork.

I. BRICEDIRMERIBRNOERK

ks ERER BT, SREBYSEOE (RE : KEEMLS) cHL T, B -
BHHoEEEXE, B2HW 1K 2K L XD, HI5REP LA CESET, %
NEhLOXR 26, HEHRERY, ThboEOHKMRITE REERZE (30°C) ANT728iIc
FAEL RO 1 HEY YV BEE o TRD EIE, E3N0EBY THok.

HIRIc X, BXEBREOAEN
HIRE, MERRIOETELLT
LR THB. ZOBE,D, FE
WR IO NP, ERERY 1 E
HrRLTWBZ & BESIC, HEES
hgzo0Ths. LarL, ZOHEE
FIAL T, BRCRBERRLE LT
boix, HMOKNICH 2FEEOBET
b5, Rk, BERERCH Pe %
<, HEEEOBESOL LR TE E. N %
BHRERERT, RRO=FVE~T] e i
ERBDOTH BN, T OBEROERR ot oA
BECERESRBEL, BELZED ’ v %
BaicE, BRL ERESh S 2B, .
—EREHANORBEEF U TAHANE, s 8 10 12 14 16 18-
HOBEUSEL, BEOBECES Thme, b day
WwWZkinnd Fhoz, FEEAES Fig. 3 Diurnal variation of rooting activity
BT R (R) 13, HEE 5 (mm) of rice Seedling. a : unshaded, b :shaded
WEOE (=%RBREHEES) &, ThofZGHEE (=RREENRCETERK) Lo
FREICHFT 5. BIBR<SKThHs. Lhrbic E=KS Tho7zirbd, ReEtks. &
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Fig. 4, 5 Diurnal variation of rooting activity and carbohydrates. RS : Reduced sugar,
S : Non-reduced sugar. Full line : No;'in No. 41, Broken line : Norin No. 46
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Fig.7 Diurnal variation of rooting activity
and total nitrogen in rice seedling. Full line :
Norin No.41 Broken line : Norin No. 46
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Fig.6 Diurnal variation of rooting
activity and dry matter percentage.
Full line : Norin No. 40, Broken line :
Norin No. 46
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Fig.8 Stomatal number in 2nd leaf-blade of rice variety. See the example at right.
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BIg—EYE, AoR, ERITE, #HE, #M1E, RBREE, 45, EoF

552 —4 W%, KERA, BEPIS2E, WLEFER B0 BIER1E, BIER4

B, FRHEF4, BATHE, EM21E, EHS0E, EH465,

EORREHSOTHEVCELOVTILEBVTLREELSVAERETH 5.

HBON, £7TREVESNINE, EMIFRKTRVUEREED R BoEHEER
D/INEBRETHY, EMEERIKDSRUEZLENES BOoNEERORBRIHETH
5. DFY, EEEORRIREEN, Ko, BFELLEL, LER2T, 1HOIBTO
WIEFERZINENLT, BR2rR,rFREET, oD IEARLCIERLEEA & 13k b
7, BoBMMGRN, ok, BEIEREDRIUVAEELELL0LEL bR,

C) SO.iz X B#EYHY

SO: # Az k &, 48
ik, REOEML LR
EMOEREL CXOTMY B
5%, BREOBERVEER
i DoRESE, ARENCRE
- FECHBIL R 50T, EH
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Fig.9 Degree of injury on leaf-blade induced by SOz. Kotrb, 1IEHFIC b
Figures show the classes of injury. 7.
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Fig.10 Device for SOs-treatment.

A : Seedling put into a glass bell.
AT, EOWEIEET, B : Cu+H:S04
HEEEREXIL 2R 5% §:?ﬁ S
& s : Sucker or Pump
S T EE oty i) < JEBA
TrFI LS, KEIRE T : Thermometer
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Fig.11 Norin No. 41 is most resistant
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Fig.14 Injury by SO: in 4th~7th leaf
‘O : at 10a. m.
O : at noon.
Fl : grown on flooded bed.
Se : grown on semi-irrig. bed.
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Table. 2 Diurnal variation of rooting activity of seedling grown up in flooded bed
and in semi-irrigated bed. (Total length of renewed roots per seedling, mm)

‘ (A) (B) ®
Time Seedling Average of 5 vars. Kameno-o
(Age) ‘ Flooded Semi-irrig. Flooded Semi-irrig.
I (5.1) _ (5.2) | (4.8) (5.0)
6.00 ’ 28.8 419
8.00 441 55.2 15.5
10.00 ¢ £ 48.8 61.9 18.5 19.0
12.00 63.1 81.6 20.0 22.5
14.00 76.4 78.5 22.5 47.0
16.00 58.5 2T 40.0 45.0
18.00 20.0 30.5

Note, 1) 5 varieties :VSakaivkaneko, Hikotaro-mochi, Norin No. 53, Yamadera—
mochi, Hiedachi-iné
2) (A) : Fine day, (B) : Cloudy day

Table. 3 Effect of SO. on carbohydrates of seedling

Variety | Treated |  Control
Total carbohydrates (%) 29.7 322

Norin No. 41 Starch (%) 21.9 25.2
Reduced sugar (%) 7.5 3.8

Total carbohydrates (%) 28.4 317

Norin No. 46 Starch (%) 18.3 23.6
Reduced sugar (%) 8.0 5.4

v e EROBEEST 5OMBICE OTT e F VIERR L EIRE BAEU Y, BB REER T
DM L D TEBAEL T, BBA 7 IR T T A YLk O THBENTEE, F 17
BeheoeF IR —AFFVY —EELRWT, HiO:2 CO: & 127 285G 0L, F1+72
Be—heF t7u—AFF VY~ CREBUIPERSBEENTZSACHEAET S, FEHETIHE, K
SBROEAIT, KD (H0) 2KAARELLDZEIBF rZ7a—heF rru—5
FxvF —CRERASRERT, THIRDT, 7IX7 8 714 v R EKENE L+ 581
MEAEENT HO: 2 £ T BCEBDOTHA9. L2 T, BOKSTOKRER S HE
RUBEZNC, SO O #EREEL 55 & v ) LOEREESEBEEINE 5.

i, H49—-EiEEoEBLIEB T, FACTEEIFDERIEVIHRED bbb 5
DT, BBUKZEOSCEZICH &7 —EEELELRTHDIEELDN, LERDT
H:0:03, 747 ~¥ick VH0L 0L iDL, SO %43 SOs ic L Th b, H0 ks
SETCHMBCAT B2 b5, ;

wThick X, SO: OEE R, KODEDE, Frr2u—~heF tIZun—nxFv )
— X ERBERCIEROBE L FERLTVDHXHTH 5.

D) ATP ,

Adenosine-triphosphate 2 Jt& R ERY OBROERIC, FR=F1F —24H57 5
L, 7 3/B7 I FRERT7FY FOSRITEERL 2L DT E v =2V E —EHigY
HThblsh, £k, MESHCEIFVEEDHDL, ATPRMCE STREAZE »
5. o ATP &, BERMERE HILT 2 BRIVER = A T VRIS X 2TEL TL 2.
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WML AR 2 HRGEIR T, MIRES, EERNCB e TEE LAY (B
ZETARNTEYV) BEEREN, TOHEORDIE, BEi VX —EBREAMICELD
NTWBZFLE — BEIBEREN B 5 b, BB IER 5EIKY O A RILHE A3 55w
b, LB oTRREEOERPILEN, B4E0L B, BRNVBELDHICES.

BARCIE, EM6EIE

Table. 4 Rooting activity of rice seedling of no FheoLsRBEECR T, &
top—dressed (A), and top—dressed by (NHy): SO4 (B). FALE 2 EE, - OARAEED -

Time of picking or | ) o ' Wiz ATP O =3 v ¥ — 2% L
top—dressing | Rooting activity X B
| Norin No.46 Norin No. 41 T, LB 2 THRERSFERNE
Date T ‘ e N L
. ) Rgx, EAMISL D bIEHET
5.18 18 529 45.2 BT I AT, -
A {5.19 6 | 278 245 BV THLII LHEDRS. O

Top-dressed at 16 00 a.m. on May 19 X9 RERZ, EH465 23 EMEL
| BX Y LBRETH DT & ICERA

5.19 18 2.4 13.3
B 5% 6 ? 34 15.7 HHEBLDLND.
5.20 18 i 23.2 27.0 .
5.21 6 | 63 111 V. ERREROWERRNO

o
REERENOBRICE T 5 REOFRER, BERE TR OBRORREI, 0
ERERDBZLENTES. TOREED) bz, BROBELVZoFEEORERE

ELEETAILEE, EHDTRIETL . '
EREBOHOEFE, ERALEEHERY, EbCAEET IcmBEE B IEL, =
W ERE, KEL RilRE, KRvE

S BROKBICEL 2 2%, 5°C 0 B WE
130 BEHRANICHEEL, £ bEH24HE
" SICEEHRIYHELT, ZoEDLOHER
" é Tk, 0°CHETZRMOBHRI AR
90 STRY, BRI, KEREBREH
. : 14 bBLAHEITOHORTEEEL, B,
70 Residual yooting ,

\ ~ activity o KEEEICOCTE, N-Re-em

50 | }dif’fo in 30° = I 7 4k oTHEILZ.

mm 1t0 FOREE, SISRic A bh i< (K
BEBEEROEEE & bic, EREIEE

18
R““fégng\§\ BEINT, BEREINKREIC/NE LY,
_ -7 16 TheFFEze¥T, BEHHOZERD
- ; PP PERL 2. Th b
Total 14 D AEBAESER -
3;—___‘___,‘.,(_——_—#’\’.;% PECERERERELD Y, BEMLIEE
0 1524 Hﬁﬁ» 72 56 BHA6E L 0 LWMPERKRTH O, B

OETMEL, Wk X I L

Fig. 15 Residual rooting activity and substances FOBT ’%‘ ﬁ?}éj % o . e
in rice seedling laid in low temprature. Full Eﬂg‘?ﬁaﬁ@&]@ D THTEMN A H D72
line : Norin No. 41 Broken line : Norin No. 46 2, B4 HEBZESTH AL T
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v, ERREEFOFETESREIBETH L. 2L, BEOL L TRRAEH
BBRPORER, SECIAENEZESRD b, EMIEBIEMEEL Y Dok,
THEENGERBE2HEETRMEBERAOEAL T, FRUBRMERL 2. EER
BAHEHOEHOABBEECE VT, EMAEDIE 5 BEMIEEL YV LELELTZ D bR,
KEEEEOR - R~ 7u=< 757
AT, W ThoRECL <V b—A R
bl 2R, XV —AER
ERAGEDIIE D IT, PR BEARY
rERLU.

FRTOEREERE, HoOREIEE
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Table.5 Decreased degree (K) of residual rooting
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Summary

1) Rooting activity of rice seedlings was inquired into and mentioned in the
present paper. It surely originated in photosyﬁthesis and respiration. Photosynthesis
produced the carbohydrates, and respiration produced the energy, which were both
necessary for rooting.

2) The rooting activity varied diurnally. This diurnal variation was induced by
that of intensity of solar radiation and chlorophyll content.

3) The curve of diurnal variation of rooting activity was symmetrical to that
" of water content and nitrgen contents, besides to that of the degree of injury by
SO.. Why was it ¢

. Much water in leaves lets the specific heat of seedling resemble to that of water
itself, and makes low the photosynthesis and rooting activity in daytime by the
hardness of the rise of leaf temperature, while it makes much the nitrogen compo-
unds in place of carbohydrates. Besides, much water in leaves makes easy the
hydrolysis of protein in darkness, and produces H:0: by discontinuance of cytochrome
cytochromoxydase respiration. H;0:+SQ.=H:S0,. H:SO; injures the leaves of see-
dling by dehydration and inorganic hydrolysis of starch. ‘

4) The formation of organic nitrogen compounds (that would be aminoacid-
amides and peptides) which followed to top-dressing by (NH,). SO, was antagonized
against photosynthesis and synthesis of rooting activity, because of the competition
in ATP-consumption.

5) Rice seedlings picked off and kept in beakers and chilled at 5°C lost the roo-
ting activity according to the length of chilling hour, and in the same time the sta-
rch in seedling was decreased by phosphorolysis. There was found an intervarietal
difference in the degree of loss of rooting activity and of phosphorolysis of starch.

6) The relations mentioned as above are able to be shown in the next scheme.

©Q <« Solar radiation > Specific heat ~ Flooded seed-bed =
= of leaf : S
S 3
2. —> Photosynthesis Water content —> &
<, (Phosphorolysis) Injury by SO S
; T of starch 20q) o
= Nitrogen content .
& ATP o
§_ Respiration —— ATP ———— Protein production ;
g (NH, S0, 3

n
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