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Effects of Gravity upon Rooting and Development
of Tillering Buds in Rice Plant
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As one of georeactions shown by Gramineae, phenomena of rooting and develop-
ment of tillering buds in rice seedlings were exsamined.

For the morphological observations the seedlings in which the 8th leaves or the 9th
leaves were unfolded respectively, but in which tillers were not yet emerged, were
fixed in a holizontal position with their main axes for 6 days.

The roots newly formed were apparently more numerous in the horizontal plots than
in the vertical. This is chietly due to the larger number of new roots on the uppermost
rooting node of the seedlings in the horizontal plots.

There was no significant difference in the total length of new roots per plant between
both plots.

Tillering buds in the horizontal plots, when macroscopically observed, were gen-
erally more elongated in comparison with those in the vertical, especially on the 4th node
of the seedling with the 8th leaf expanded and on the 4th to 7th nodes of the seedling
with the 9th leaf expanded.

According to the histological observations which were made of the seedlings with 6
expanded leaves, growth of tillering buds and rooting primodia were markedly ac-
celerated on the 5th node in the seedling kept horizontally in the dark for 2 days
as compared with the seedling kept vertically, though little difference could be found
in the initiation and development of tillering primodia and rooting primodia on the

upper nodes than the 5th one in both plots.
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RRBICLTHEZON284b5 5. EFRLOMO—IIciinbn T 3HMEAKIEEZBY, &
TS T B AR A OBEE OO DEE &1L OV & 2 h—TB OB RS &
R2CEMTES. CNoOREEICHOTIRIZIZHN LT, WERIEC K LENS X UREDS
BIML, ¥ARELTAERAEANSEE0 S, AEABIUCEBRERRICE - T, KFEO
BERE A DSTEATAE A 1T B U & B IIRI A T DB O BMZ R ¢ LML D®, & 2 RRHR
Kk -T, BOKERUEREREREELHNE LD E2TDRLO,

KGO ADBREB XS SENEED 3 BRICONT, EEBLOREIEEL RS
RENCEAEZ E75 - T, RBAOBE B LUAEEOYHRENED SNE-DTH S D & Lichs, 1k
BEO L o BEROMC, HEOMEICSA 53BN ORNERNEL S5 SHEE L.

WHOES RIGOMEILE DO SHOPEZICE - TEVRT s, BHOBRILIERIC
D TIE, Ewarrds K fMason-Joxes®, RO Saro U219 2y ko T 3 oD BT T 12 08 <
FHOBENHEGRICL 3bDE &N, Lir LT OFEIIE S WFEMY O - Mk
M2 & Z OABEBIEEARR E LTHEDIZ DT, BFERICOLTINS D AEHSH
L bDRELCNERLD, HTEFILOBECEO TN TFEROINEZEL { Bis
ok HAEEL, BEARBIKOVTHRBLCRABINIEEMNEOT TR N3 0E 0BT EE
T3, FZRI0BEAICTL T, EFHBOKEERNKBORBE ST >FEOEBICELIZ
TEBLHAERELT, REAREHORBICHT 2EHOM ML R 2R T2 720ICcDE
BAE TS - 7.

REERR TR B D ER)N T &AL AP R B EBREROMIBNL T TR 272 b0
Th3., TRAPRESHERS - PEEHEE, > 3E 4 0OMBEHEHL -7, i, i
BmALAEE LT3,

EN -

EEIZRD 2 WA TTE - .

1, AEIEEEDEI S

—EMRET 1 FICI0E D HA%E H 1 72N dem, EZ55ecmDBEE & = — ¥4 725K FIC
HE LT, £OMFLIKEEZEE Lk, 21 7OMERIC Xk > TEIX (Vertical ) 3 X U/KEX
(Horizontal) @ 2 XZ#t, RENIKRZYW 30»IC—EFRETHEKEB L 7 (Fig. ). th#k

Fig. 1. Apparatus for the morphological experiment.
M: Moltplain cloth, P:Polyvinyl pipe, R:Rubber stopper, $S:Rice seedling, W: Water.
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FIDH I —2%4 71 5 BERT OHEIL S K EOMIEMILNKS K5I LANT, @EAKIEIER
BERE . HRIRY VEBAEDEN Y TV VR TELNE, 2% (BRIONLE ST THE
B LD THES, 24 7EOMALICX LIAT AR, ZOEEI L TORMNCA T3 X
SN, BBEKERKBOTIE, HOWELSEHAL TOAEMSHENITKEICIEE XD
BHEICEAZX L, TERTIRIENC EBITTIENEZ A2 R, IR KIRESH R
ZEoicIERINi,

MPZ 196248 Hic 2[m], 2 heh 6 BEffich iz - Titlibhrz, AR ELET, £S
(RFELHEEHRL) 2.0 DI SARNEK B T/AS L . E 1 HEoNETIRES 8.1, B 2HE
TiRAES.2DEFNEFNF T O FHAl %2, ZOETH ST RTHREL TR, C OWRRIER
—BERICKTRICE LWEBEEL 52360 LB 0N 50, HRBEHEEROFERLLITEDON LD
Thb. FAEROBHNPSELIRR -HF2RE LD, HMERTBNTRIST DFORKIREE
HMERTZ2CECH-72DT, Liko, ESITHLTHIF >ORBRERENE L CBOMAKE
Hinte, EBRPBEHOEEK[EEISE 1 EEIIE 28.4°C, # 20HIC3 27.1°CTh - 7c
WEHESICHEFAATHEL, BARSEICRS Imm DL EOROKERS, BLUWMHTE
DRFFOFEAFE L, TP 1EEO—FOMEKIC >0 TIE, SRMEHBHES T THaLic
BEAL, ZOHEESERLA-2, RUOEEORES, WEBEHUAEZLZODOEROTE, %
TIRBBHMEE T T8 - 72,

2. MR

AEEREDEEBR TS »ic LIS, BERS XU DFEEOFEREIC DO THEBZEN
HEEITIED ewit, RO XD B ETHEE R

Bl AvonikHioRfER ra+ + T, £
B (D SRBIC, kS THY > % i nm Cotton

(ES£6.1) 2B LT, 1 AT DEI8mm DR
BICAN, % lecc OEBAREMZTHRE L. &
CZD LEARMBEKTEAT, HEAELRIZKE
C153 &5 ICAERY, 39°C ORBER T T2 Woter

wiAC st (Fig. 2). HEMHREW AL 4éf§§§523§

Pa_per CQP

TBDIC, WRR—HERBKPICESICED Fig. 2. Treating method ot seedlings
FEEBRE AN, FHiT, HORBICHT AME in the histological experiment.

BILUOKSEZEREY - KEERBETEIEEZELL

MBZEICT B0, KERTHRERGOEEELICHED FFTKEEEICEY, AXEbE
BCHET AEOK I L - T, MO FEIKEP PP LIS LIS L. KERICET 53
DF A BEEHAEROLA LAKTH 3. '

MY FAA THAZREE LU TRBESHE~ R, 357 ¢ YERCK > TEMEZERIUF &L
T, ¥ & UT Delafield’s haematoxylin ic & AHEETTIE > THRE L. WEBOMEEEIIE
X&E&H10TH 5,

EBRBERBEIVEERE

1. #BJic>0 T
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Table 1. Number and length of new roots per plant.

Experiment\ Plot Number of roots \ Total length of roots ) Mean length of a root
1st Vertical 19.4  (100%) 622.4mm  (100%) 32.1mm (100%)
Horizontal 25.3%% (130 ) 663.5 (107 D 26. 2%% (81 )

ped | Vertical 24.2 (100 ) | 1094.9 00 > | 45.2 (100 )

| Horizontal 29.5% (122 ) 1154.4 (105 > 39.1%% (87 )

** Significant at 0.01 level.

Table 2. Number and length of new roots on each node of the seedling treated in the lst experiment.

) Number of node in acropetal series

Plot —_—
Lo ‘ 2 ’ s | 4 ‘ 5 ‘ 6
]
' Vertical 6 0.2 | 2.0 0.8 | 15.2 | 0.6
Number of roots . I i
Horizontal ‘ 0 6 i 1.0 3.4 | 13.6 6.0
|
Total length of roots Vertial 0 2.6 39.6 45.0 | 582.0 J 13.4
(mm) Horizontal 0 9.8 | 29.4 '130.4 |531.8 | 136.6
Mean length of a root Vertical 0 | 13.0 | 19.8 | 56.3 | 38.3 | 22.0
(mm) Horizontal 0 | 16.0 | 29.4 | 38.4 | 39.1 ; 22.8

Table 1 jt/RE¥N A< B L[OH - B 2EIEH QNI & K ER TEBEINLKICH UTHS »ics
BEAL, T8 LaE OMEIC X 2 E067 B 5 iR $3 Table 2 0fn T, WXLV 2B
DERZEELT, 6 HroORBEMSKERIEBOTEIRIDOEINT EICETSL T &Y
3.

—7, MEEOREICET AMBHE M BICLNT, BE ESBEREIIE 65050/ LA
WAHED, TOMCBOTRREEOEE XUREECK B E2BH 3 EM8TEIR (Fig. 3).
UL BICE5EHTE, mXESFEEOHMSEaFICEMNT 20, ZOREEEZKERITENTEL
CEEEExN, FHARHEETED» LH L BREORIHS I ZEE LT, FBEBENAMicEL
TW200ED >N (Fig. 4. TABUTICE TR, BEEOS BRIBEMOREICEL
T—HRETTICRIBL TN 2D, ZOBRFIKEXICBHTREIN T (Fig. 5), HiKHE
SMTRHELXICENT 23K, KFRICHENTIIROFERERD T NE S, FEBAICOOT
BEESAHET, poREKEFRABTCEBTEL I -7 (Fig, 6), HEBKEXDHES H
BIUOEAMICBOTE, Ao 2EZ#MOTURCH Z2REES LMo b0 LD & HIL-
TREAREINTOZ2OMED ST, o

VI FOEBHOBIEOERIZ, KEXIZBOTEERL 2 AHOMBICE - Th, —HOMHICRE
HORBEREDRERSRBDONDC EERT. THbb, KELHEIKIFEICE LT ORREEL L
QI B MAdBIGE TR TN ERBURTH 245, ELEOEVREEEET 3L
oM TEisl, NEHEERT TREENSGMEERAT, TBSHARE LTV 3HMHETSH A
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I EMERING, cOTEhn, AMEEDHEICENT, KE J>A 12 E D & OISR
EVXIZERTEh o EOMAMEFENS, THMEICXD, KEXOR 6§ (O L7
7)) lIcs 2 8REERELE LTEHBO NG :M\t’ﬂfo\d)%L'CL\ cEMAREhiA
O EFMENEZICENTRDONFREI T3

B
Hl

Fig. 3. Rooting primodium on the 6th node in cross
section. V: vertical stem, H: horizontal stem,

rp: rooting primodium. (x30)

Fig. 4. Rooting primodia on the 5th
node, cross section.

V: vertical stem, H: horizontal stem,

Fig. 5. Rootmg primodia or root on the 4th node, rp: rooting primodia. ( % 80)
cross section.

V: vertical stem, H: horizontal stem. ( x 80)

Fig. 6. Cross sections of the 3rd node.

V: vertical stem, H: horizontal stem. (% 80)



74 a o 8

Table 3. Distribution of roots classified by their length.

Class of root length in mm

Experiment Plot / -_—
1 ‘ 1—20 ‘ 21— 40 41 60 ‘ 6‘480 ‘81—100‘101*120‘121—140‘ Total
J % % l % % % %
Lst Vertical 32. 7 36.1 22. 2 8.8 0.3 | — I — 100
s
Horizontal ‘ 44.8 36.5 15.6 3.2 ‘ ‘ 100
— o R—
d Vertlcal 21.9 24.2 22.1 19.7 10.0 } J }
Zn [ Horizontal | 32.8 | 22.4 f 21.4 | 14.2 \ 0.1 ' 100
‘ oreen okl il
2) FEE

Table 1 oW &5, BBEICEWLTRELEE - 2 HE QLA FEL T, /KEX D
B2 S XEKEEZFRZED OB, U LKEX T RIENXITHNTEEMRE ST S 5
K ->Tind, o kiz Table 35452 k5, KEXTEELRIA - 5 2 BIHOUEE#
bcﬂ@ﬁ®JAﬂM\,Ewﬁ@UAmﬁmC& WGHIER L T 3

Table 2 (€& - THNMBIONFEBRAE LS &, HOMOBIZ4M - SWHOMRIDHTWNC &
MY, KEX C:i'o’b\’cmfrﬂi)’(@mbﬁk%b\c&@—‘61, 061 Ghe LIS n 5 D IR
BB EIChbEEZ NG, AT, KERIEBNTRAMORE I KIZI~NT
FEICELE->TED, 2O EHKEROEAMELT T2 —IME78 205, £DHEEHITDW
TIRIBS AT,

2. DT OFEDRFICONT
WipL o 5T 2RI Fig, 7 8 £ Table 4 o5 S his kD i, 88 1 H - 88 2 [0 H o0 E

2B CHER ML RICED, B 1 EOMBETIIN 41, 3 20E OMNETIIHA~THIICE
NWTEDEIMHETH o7, —HES6.1 OWEROIEBMNBEEYRICK 2 &, HIDEE

e———o Vertical mm

%-----X  Holizontal

T2 3 4 & 6 7 8 1 1 3 £ § b6 T % 3
Number or node

Fig.7 . Length ot tillering bud on each node.
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Tadle 4. Length of tillering bud on each node.

B ) Number of tillering bud in acryopetal series
ment Plot )
| 1 2 3 4 5 6 7 8 9
o mm mm mm mm mm mm mm mm mm

- Vertical 0.70 1.06 1.97 12.79 16 88 1.50 0.68 0.26 —
E

Horizontal 0.79 1.23 252 22.09%¥ 13.65 1.66 0.81 0.31 —

andl Vertical 0.70 0.€6 2.62 5.34 11.51 10.86 2.14 1.00 0.51
2n

Horizontal 0.72 1.13 2.99 12.56** 26.91%*% 17.08% 3.02%¥ 1.04 0.54

#  Significant at 0.01 level.

. X . L 3 o -.- ¥ * Ty ¢ Ii
Fig. 8. Tillering primodium (tp) on the 8th node in longitu-

dinal section.

V: vertical stem, H: horizontal stem, Ip: leaf primodium.

6th node, cross section. (% 200)
(% 200)

g bud on the

Fig. 10. Tillering bud on the 5th node in cross section.
(% 200)

Fig.11. Tillerin

4th node, cross section. ( x 80)
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d on the 3rd node in Iongitua

DRHBONIDITME & W8S TH-T (Fig. 8), HEMITIIRY L EiENST TIC
Prophyll Z/0Mb LT DD BEM % & 31T > T 2 H3(Fig. 9), HB~6MiI TIZEHEY S
IR OFOREEICH LTIE—EDHNNRED SHEW. L LB SHITRAT DHFEORE
BB OEERBDTE BHbh, KEXTREMRICHRTHS PCRFSRESh TS
(Fig. 10). P4 ZUHEMMICBNTRBESMICET 2BYUE TRV, KEKICEWH TR
HEASTRY S sz (Fig, 113 X ¥Fig. 12).

ChoDERLS, KEXZBOTREVRICERTHE>oREBRE DRI &altgsh
5, TOZEREFHOHBRICITIE > o il OMR® 2 X MEXT 5H DERR B,
— ki X U4 o BLOBKFED S hid, Ao EEEZICHV Shkliik
TSI L THE >R T DO FET D5 < Ml S 4, FAE TR A SRIGTEVDIREIC S
St EfEll N2 0lc, MFHRKCERICENTIREZKIZHE L, WD &N E THT 2FEDAE
BRI h T LIz HIES 5. AEBRTRKEXITH SN 230 EREEDIHIC
SUEODOHBUCTOE TN B D E BT ENN, S DFEOFRE L IZxtd 2T Ofli%
MERDAZIRBETEXITNBDEEZLASNS,

7272, COKMBEOF I OFORFEIBLIZTRAORMM EHIIFICHENLLOTHS
2y R E, WMEACEICR C ETAERAIE L, T o firER & LTS IcMEED
REMBPEINIRKBXERZNLON, COHRICODVTRABENTREMETHSZ RS,

# &

K OW Hh2 ACEICE U<, EficEM IR 2 DS TR RS KU DF O RFIC
s 2R E B X g haat L,

1. BBRPUE LT——6 AHOMNFIC X » TKEXTIIIREMSPE S hicE {1150, Bl
EiZMinic@aIRET, choiRF L LTkomhicEkS< cEmohs. KEXKTIRIENK
LT, EfhoORBEMBE L, LRSI TUMOMBICERTEL EHDT,
MY O OFEDRIIN L, McRERELT 5, wBHEEoM P LN, 2 BRMZK
FicffpiTac itk -Th, —ROMOMEILZETHICHLE L BHFEEEShTHE,
Z LT ORI X » THRIEIEO T BT IRV GEEAZ T 2602, BHODEME -
T, Thh oM RHEEMBLELS L LTH AN THA S Lt Sk,
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2, DUSHFORBIELT—6 AHOHOMEAE 0T, KERKIKBOTIRIE L TRED
BOOFEESBEIXOZNICHENTAERL 7h, EICESS. L OWHEAVLEAICIRE 4
1,245 9.2 02 A0 BARCREA~BTHON I >ENHELPICEERNEIN T, —
F 2 BRI AE TS » 72 EHC DD T OB ENEZEICINE, S 20FEEPELHEN
AIOEORBECH L TR—EOKMENIL L, TDOFMNOD, Fgd DN 2M N HE R
WAAS E LT A EHEHIEN S LCADHE, BIAIE, RERICET 2X5ES6.1UDH
51, BOEHICBOTKERDOS T OHEBEF LI AEREEINZONED Sh k.

PEO#RES i, SBRENFKCH L TEE U TKBORER L3I OFEORTHRTRIG
ZHEADHENPLSTL, BCZOABMBBETALTIHE0nbDEELS,

X o

(1) BN St BERL 30, 183 (1962). CGRIMZEE).

(2) RN Ok #: EHBEESH 2, 19 (1962).

(3) ARIRKEX b : BIERL, 31, 411 (1963). CGEEER.
(4) KR—3 flr : QR 31, 412 (1963). CGEEER).

(5) AHFUH - EE—B : LHEIESE 5, 31 (1960).

(6) fEEE—EB - AN - HIER, 27, 401 (1959). GEEESR).
(7)) ZEWFIE - HEEE - EBRE, 32, 581 (1957).

(8) {EEE—HR : BRE, 35, 955 (1960).

(9) Ewanr , A.J. and A.]. MASON-JONES : Ann. Bot., 20, 201 (1906).
(10> BisE : pREEAEH, 10, 1 (193D,

D BhXE  TARHAESH, 1, 1(1949).

(12) Saro, I : Jap. Jour. Bot., 15, 249 (1956).

(13) Saro, I : Jour. Exp. Bot., 12, 341 (1961).

(14) BAR¥ER) + HIER, 27, 71 (1958).

15 Frily 1B : §E - ZoairokR, BEE (1951).





