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Table 1. Raising of seedling.

Year Date of Date of Raising dé;
sowing transplanting of seedling

1977  June 8 June 28 20

1978  June § June 25 20
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Table 2. Amount of manuring, 100
i Basal Top Ear
Fertilizer dressing dressing majuring Totai
N 6.4 2.4 2.7 11.5
P,0; 6.4 2.4 0 8.8
K;O 6.4 2.4 2.4 11.2 =
Name of Nyoso ryuka } : - S
fertilizer rinan No. 48 K kasei .
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Table 3. New root elongation of trans-
planted rice.

Number of 1 5
puddling
°C (Emergence time of seedlings)
Temperature — ——— - —— -~ ~——— -
30 20 30 20
Number of
new root 3.4 2.3 2.3 4.5
elongation 4.3 2.5 3.0 4.0
Average 3.13 3.45

Note. Observed at July 8, (10 days after
transplanting) 1977. Seedlings, sampled
20 individuals per 10 hills at random,
were observed.
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Fig. 1. Elongation of plant height.
Number of puddling: @---@ 1 time,
O—0O 5 times
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Fig. 2. Transition of the number of tillers.
Symbols are the same as in Fig. 1.
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Fig. 3. Length of leaf blade. Number
of puddling: mmm | time, T 5 times,

=: Significant at 5 % level.

Fig. 4.
at the heading time.
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Symbols are the

same as in Fig. 1.

F4HHIc B Y rREROHHEL I,

1 %kiET

OEEEMADONS. —J, EAHHTRRSS I,

WAEDIRKLT, SEIRTRIASHIHETNAEGR, —ARXOfiffo mos Rouokst LT, SEHREE
Table 4. Viable leaf blade at pre-ripening stage.
_Number of puddling 1 time 5 times
Leaf position ) 1 2 3 4 5 M 1 2 3 4 5 M.
~ Sept. 16 100 100 100 98 95 98.6 100 100 100 100 84 96.8
Sept. 22 100 100 100 100 83 95.8 100 100 97 90 36 84.6
Sept. 30 100 100 98 83 33 82.8 100 98 96 80 26 80.0
Oct. 7 100 100 100 82 42 84.8 100 100 97 79 25 80.2
Note. Figures indicated the number of viable leaf blade per total leaves on hill.
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Fig. 5. Internode ratio. Symbols are

the same as in Fig. 3.
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Fig. 6 1, Mif#oimtEo Eh 2% L ok
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Fig. 6. Transition of Eh, on paddy soil.
o Term of midsummer drainage.

Table 5. Coefficient of permeability (cm/sec.).

Npl:lrggﬁ;; f Coeflicient ?f permeability
1 2,30£1073
5 2.04£104

Note. Sampling at 5 days after starting
midsummer drainage.

+i# Eh o i3 &¥ic LR, Bto Rkisic EHd
3. zoORMEESRT LAKT Uk 42 5% o HE
THETZ L, 1ER/PERIG 350mV 2 8L B/
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gy, BifboF EXT 3.
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Q: ik (em?)
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t o A (sec)
h i JKRERZE (cm)
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Table 6. Yield component and other characters.

Number of puddling

1 time 5 times

Replication 1 2 Average 1 2 Average
Culm length* 70.7 72.7 71.7 £1.4 76. 6 75.2 75.9 £1.0
Ear length* 19.7 19.2 19.5 +0.4 18.1 17.9 18.0 +0.1
Number of ear 458 472 465 =10 492 454 473 £27
W. of unhulled rice (G)* 630 674 652 31 585 596 591 + 8
W. of straw (S) 663 714 689 36 683 705 694 +16
Ratio G & S** 95 94 95 £ 1 86 85 86 + 1
W. of hulled rice** 50. 4 53.4 51.9 2.1 44,1 47.4 45.8 +2.8
Ratio of rice screenings** 1.96 2.01 +0.21

1.99+0. 04 2.88 2.58 2.75

rice, weight of straw; g/m?2.
of hulled rice; Kg/a.
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Note. %, %: Significant at 5% and 1 % levels, respectively.
Unit: Culm length, ear length; cm. No. of panicle; N./m2

Weight of unhulled

Ratio G & S, ratio of rice screenings; 9. Weight

RIFSERE G725 LLELTVS. EEEORKE IHE
FHER (L, 1959) zoftickoThED ST
3.
UL, HEBCX2HEEHEEOMISEELEE
LTWn2E, R EEE ELEQDTEOHA
bz B DT FIRELWE, #Hiftkodio BEvi
MELLREET, 70—+ OEBEI, RBlimE
KB L s N2 EEBIcHSARNIcER L, Ba%E
Rt Wflicte i TR0 E L, EE i i ERd
3. COEMER»EEBHBENELEETHE. %
DR, BihicBREdb LB sl BT
BARREER Y, RUELETIBABBDTHEL. 2D
IR ORELEDEL T DL, Rb&&ko
BEAEDIELT (EE4~5H, EVBARTHIE
lKbi22), XEokb2&, LY (Lo&) 2%H
o3 TholEfft 3 EnE0. oilic, MO #|
F /213 NIP Jis CoREAZHKERICEA LT,
HMRAEZTR S BAMH 3.

D7D IBOBTALSETL, Ricoxz3ELD
BEEMELRSLIREREEND. Tk, BEiilcuEL
BREHORBEESE L Licky, BEAR¥OL
BoHARZLE2T, #ERFLIHELRUDL
KELOBEE T EMORITE SI0EEE & b 2.

2. EXBIUEK

ARBROEENIOT S &, BEXRIXBLEEDLI
2ELT, ROES5SAROEH | AR ICHEL THE
SIRICEBLTHS. coctd, —HT5E5HK
DEBLOBFEEERES OO LLEEEI LN
L0, BEYMEORAL L LT L AHENLERIE
»ohd chicxt LT 1IRIRBHENE ZH, BHE
BEEERT. SEXOMEN I AR icEZ DI, |



10 UEHEERK - HH—%

AR OFEKEMNRL, L0EL OEBMHET LR
LRACZENTELS. A, SEIROLESLD
BLTREBICEINTVELDIC, TYrE=TREHOD
BE, BOLBOBRNSESI/ER LR ESEL

5h3 (A, 1941; R, 1957, 1961).

—%, EBER»& 1EROEH, SERIHHAT
OHHBREBTHBiIcdhhrbod, BESI2HTR
SERicE>TWS. LiL, UK cRmHEEic
HEENBDLOEHZE,D, |HROLFREDE
GEEEMWE O RS, o &, RBEEN
TORF D DBEEBEENCHER OB RIC OIS
WERWE, AU ORIEMER TR ST OE
M, ThRZYRANBEERRT I s (BB
1959), Zo#o EEFEON LItk KE SERT
LT Eiciy .

3. EROMELIEESR, BXEE

Rr&xSARDEEDS S, F4BIVIBEOMHE
PIFICELVRE, chib birEogl (k3,2
BEUPIEoMER, |BEREOMIERZEDLNC
LERRBOFERTIEH L. T, ESEOHE
MkEHFToKIEEI, $7, 4EBXVIEDZE
N ESSIOBMIcZYT s Lic k2T BT
01, 1954), K& SERBEDIF2&IEH LD &
PRI OMiIchiI T, RBEENER T >bD L
2Zohd, Lhdic, F2EOBEHIRSIID
o, Bl EOZTNRBYBEENIA LD LIE
L DRIC 3T &5, SRBBRPLIZEPPRE
BEIRICRB LIz EBHEEENE. CORMIRE
(1960) Hsteid 2 KK BKROEETRICAEKT 3.
bighic, BEESEZLO BME, SHARTHEIZE
fr, 1EAXCTREIERTH..

HEHL %O LA EOAERIE, HBRERMRT X
S, SHERPERHMEL, LA SEO EETRY
10 %R OERETRLTVS. Lid, BEEMHEL
724, SEOTEMALDL, BELLTORBOELR
MIDROKIRIGEB L2 & LA RD Iz L0
A%, BE, HENOHEWNHEONEEETLIH L,
kA, B EoR»EXH M ER 60cm @
BT8O %BER LD LT, SEXIESOZics &
BNDTH5. bbrA, 1 EWDETicEbdi
SRORBBIGEIHIREL, ZOBREBREINBHE
WX BOBEMERPSERERTHIZEREIZT
b,

4. TFTREREOME

HIRELOZERBRT LI, R & SEROTA

(3, 4) gl MEMEHMLD. chied LT LA
(1, 2) HiMEOkRI | BIRicEE~RTHE. B
3INMOMRIHHEORE IAHENS L, H2HoM
B9 23R R0 BB R IcEY 5 &
5, SERPERIHGHHERICIEBNTELE
BETHRNT END»E. chictl, Efiol,
2HiMOMERHIC IR BREZOZEBIHRAESBLD
NIdDEMT I ENTES.

o (1960) i, FIMBIMIHECERE S Lic LIk
Rbglrolk: LT, LUMMELTAMBEELD
HWERESDTTLCEMBFLOLELT, T +IHH
E/M~VI ofil§0&4HEORRTRLTVE. 20
B#iies &, 1EARRLISTH20LT, 5
WX 1.29 TH 5. ol RaniSERE,
HOWOIRETRKET 5.

F1, BEROHMAMMESC &3, BoXHl,
Ficfoe—2viie U THI L2 BERER
b, HikEETERENDZ S, 1957;
1962). z LicHAEMBERE TR, FHEKEOKE
IHiE LR ks 2 (L% - AR, 1971 @EiEsH
3L, BHEEhD ek >TREROIR/IHR
RETHLCEBERDT, XVBEREZBRT IHER
5. KRB 2HhFEILDEZERTR, AbE
HRE LWEZRIRBD N AO2 0D, SHEK
TINHEE OB oI WBBEE S h.

5 INBEROHIFELLNBORHD

REZ, 2EFHORERE T 2EHKIEOR
ARBLVZETESS. ARBRTRIAE SER DIV
ENIARD8S ickE¥Eo>TW32 e 5, K
EEPAEEL T2 ERNUCOENEENVEL. thE
TERLIES i, EFMPEBEER CEVWEBR
B/ELEY, EROHMBIERATH 24, £FRHO
BFRIAM X BERLOERMNRD Sh, WE, bb
BHoRBDES2L, BKNICEZKNEDOET, <
PTRROEMELTHobh TS, T dic, FHEER
HORMEIL, SEORRMEHE D & BRI
icbhtch, LrbL0ER Tt 3 zdic, Mk
DOEFEMITT LS, oK EVMEL, BELEEL
B, KHOREVPBHELINTHE. Rhdck3
RYTER, CofRA%E Sk BESEE b DEL
T, MEBBEEE TS T,

6. MERmELRIE

L (1958) %, & OMeEic> W TN HTER
OKETEIBIETERLZEKNLE» S, RO 3
FHHREHLTVWS. $1ibb, OLolE, @10



R e KBOLEH 11

et BXE®OLoBHTHS. BT, ¢hd
OHEBIDWT, HEREEOEREEERT 2.

T ortb L OBEE, #s RrsxRAEERBOM
RicEdboT, HRINEROBER, 7725,
BEAN 40 ERBEDIBIER M5 7 2 —DHA & 4,
BAETRESICEDKRBELLEATNS. ZORE,
Bk RSB LABD TRE IKIZD T
Licky, #Exwiikl, tHoR@MSHAL, B
KoREds B2 K, #kESRRESD (Hh
H, 1955; =L - A+, 1956), Tl Baibh
Rigxhn 2. ¥, ToBBIEEOREZIEL
BrloLERABROEMic, —ENic3tEoRE
BEHBL, BAYOEHEERCL, LEEBHOS
RERETIHRERD (RD, 1957, 1961) KiH
feEBoEkibic i 2hy T FofBNES 2. A
T, HERX IHEBERE TR, EHROBE L
BEREED 2D, X —~BETOEEAL R
ahd. D, ERIcL2LoBEIIcE b
T, MLEEESL OMEISh, RDTEOBRITE
SicRT 5. ToBERRKEHEL, RKkEE
WL, ERNOREEHIET 2 HRBEZ (TE,
1959) K, LHOBTILEEET IR LN 3.

ZokBiE, Rp&EHKkBLE BRIET A
i, IRO-EEEROTHE. HEBIC & 2R
fEORE, BOLERERPS2DIE, &FROL
BERUELIDBAMET 27200 TRL&BRZE]
EshnigFndn sy UNR, 1976). Bt
ik, KBOEBERHICXD, MiRickoTRE
3THAS. PIAKE, £FNHELENIBTRE
KBINEFBEGOETHFETE>TD, £FOHK
M3 BoBSROBAZBE CBESE, ¥E0R
EEBRBEETSEIR/REGNSS. HEghics
BBMETE, CoXINBBOFRBRAENEAREE
KR EFRL T, Mgt ek s —BAEm & LT
BBEhTHE. XBROERMRT LI, KT
FiLk 2RI R, KEEEER OB TIEREY
REEERTSDEZELONDS. T &ic, WHTHEK
HORL LD HETRBNRNEAE WD, ERE
ZHHRIcA LN M B LHoBRRETE, 1L
AERDPEZTOIBHET I LI ODTHEBORE
ZiZpoTHVS. HADHTEEELDRNITIES
F—ro-—-OEFERI, FEREERIEICTT 2 BERR
OXHE & LTERE R FhITE SR,

1k =

RprEobEFEEHTC &5, HEBEERHEKTED
HEBREOXSUEEBAEZ 20EHLMCT LD
KRBET 2. ZORRRKRICRTEDTHA.

(1) AEEOEDOEB ICIENITL.

Q) F->BoERIZSERH 1 HRcE 5.

3) BEELI TR SERNESL, ERESCHE
oThh, BHE (4, 53 BIUTHNHGHER,
EHIEENERZRT. Bk oBE Tk 3EShH
EERERLIc-dTH A S.

) EFOEHFR I EROFBEES IO, H
B E bicB.

(5) MBBLIBOEERI S DR DOHHEN. L
DHEEICE AL PN, HESET itk 2EEL
BEbhz.

6) NERSERXHM I EXicE 3. HickEHRRI
B ABBOETHAEL >0, tEBETOEFIKE
HILHBOEINB LRI LIHEEZS.

PILofER»S, ROFOBEBEDRICEEDZC
&M, KRoLEE, NBIUFRERELLLOT OO LE
Zohsd.

B OFE— 1960 KREOHE LHE LM — B HUKER
DA B DRI & TR 2 o FE gk BT 58—
BEH, HE

B E—IO K 1954 KRoEORERECH
TAHME GB1#H) ESWFIKERORTRE.
HERE, 23(1): 21-25

E1E%E— LTIBE 1956 KERETEOETH
BEEBCRIETEEOVT. BLH, 23(6):
46-49

ROBE— - HHIES - R)IEE - BrRsEg 1957 #
ITRiEB T2 T HROKNBKFEOLEE it R 4
2B Bl i Eo—B i ico n
T—. BER, 26(1): 11-12

ROE— e HEEIESE - RIERE - BREHE 1961 Kk
WBiCH 1) 2 Bz O RIEFMIBIE $E 38R Hi
BOZRSKBOEBT ICKIETFE. HEL, 29
(3): 353-355

REBE= 1959 MMECHR LN BEE, i

LD 1958 Rrxdx (Bt) ¥ RE: KBS
fERoMR LR B, HE, 72-101F

it 1955 tEoZThEH, BktckiEd
B B, 23(5): 9-12

INRHEZ 1976 KEFIRA OER/L—F K ¥ © H
5. Bgify, 31(6): 246-249

WEHE 1962 KoBRET 2R, B
#ip, T(4): 419-499



12 VHEAK - Hh—F

BB « ERBEE - RE—R 1957 K BEg 11: 24-27
BREOREBBEICET L. AL, 2403): VHEMAK - Rk 1971 WREEMIcE S AHB
189-190 FEET IcBId 2008 B I | A ER o
TEAM 1959 vob:0ff0hEZzoshe. B HOMHEBHKROLET, SO RBIREL
REZE, 34(4): 623-627 T REE BEAXHE, 39 1-1]
HAMZEE 1941 KHOREBHRICOWVT. R, FR=% 1959 v oh+oME &EHK B
Summary

The effect of frequent puddling on the growth of rice seedlings was examined,
and the results are summarized as follows. The rooting of the seedling after plant-
ing was the same regardless of the number of tillings. The number of stems at
the tillering stage when tilling was conducted 5 times was less than that when it
was conducted once. At the maximum tillering stage, plant height and stem num-
ber were greater and the length of the leaves (4-5 leaves) and the internodal length
of lower nodes tended to be more elongated when tilling was conducted 5 times
than when it was conducted once. This was considered to be due to the fertilizer
remaining which was caused by the lowered water penetration. Growth during
the tillering and heading stages was faster when tilling was conducted only once
than when conducted more frequently. The fresh leaf ratio after the heading
stage was lower when tilling was conducted 5 times, which may be attributed to
the mutual masking effect caused by elongation of the leaf and to the reduced
state of soil. The yield was lower and particularly, ripening during the latter part
of the growth period was prominently lower when tilling was conducted 5 times
than when conducted only once. This was considered to be due to the lowered
activity of the roots which accompany the progress of soil reduction. Therefore,
the above results suggest that the fewer the tillings before transplanting, the bet-
ter the growth and yield of the rice.



