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Fig. 1. Root Development
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Table - 1.
R B RE K- — Mo M % b= ® % PRTFHE ) ;3
Plat 5.4 ~ Wt. of 1000
T T N T 2 Total no. of spikelets ® k unhulled grains.
EES T I ’ X —_—— ®
T EF g % O® o» . LA S S
5+ §g ¥ Bt &t % *] 7 )4
2 Sk Bk g X k=7
. ] B - . .
Lo .E o ] No. of s]l; 1tse . & ® . o 5 . Percent-
=8 = 1)) Yield age
§. 8 per Ri Unri Ratio  Yield of Perfect Aver Total of ear
I B ears ear 1pe nripe Total of of un- eriec i . wt. to
) 3 . . Yield
2, . . fertili- hulled hulled e e total
I i & grain gramn ty grains  grains  8™1° 28 wt.
cm. % gm. gm. gm. gm. gm, %
N 42.0 85.6 3493 220 3713 93.6 96.26 76.72 24.09 21.96 196.42 49.8
A ' .
P 35.5 98.3 3302 181 3483 94'8  88.60 71.09 24.01 21.66 184.23 49.8 - -
N 44.0 76.8 3178 199 3377 94.1 83.19 71.10 24.12 21.79 182.50 47.3
50 B :
P 43.5 74.1 3013 201 3215 93.7 80.88 63.84 23.57 2171 X779 45.6
N 393 847 3049 214 3263 935 8032 6376 2368 2071 17499  46.2
C . .
P 37.7 824 2857 235 3088 924  75.a1 59039 2357 2233 160.96  46.8
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45.0 72.2 3046 201 3247 94.8 82.61 66.39 23.53 21.05 184.40 45.7
42.0 77.8 3015 271 3286 91.7 80.50 63.73 23.40 21,27 181.90 43.6
43.0 70.0 2829 182 3011 939 70.59 59.79 23.42 20.46 159.50 46.6
30 .
36.7 717 2416 177 2593 93.2 64.92 51.1I0 22.93 21.22 146.10 46.2
39.3 72.7 2621 21 9 2840 92.4 68.48 55.77 . 23.38 21.23 156.60 44.6
38.0 79.4 2805 213 3018 92.9 72.39 58.95 23.03 21.96 169.80 44.3
38.7 65.1 2260 249 2509 90.0 58.21 46.87 23.06 20.91 164.40 42.1
3747 75,7 2548 183 2731 93.2 69.60 55.58 24.26 21.22 156.80 45.8
390 573 2089 189 2228 937 5583  43.57 2373 2I17  I3LIO 434
10
330 69.4 2140 147 2287 93.6 56.98 46.95 23.67 21.08 13L.10 45.7
35.7 67.1 2276 118 2394 95.0 60.19 48.88 23-43 21.48 141.50 44.7
36.3 751 2513 206 2719 92.8 67.07 54.78 23.74 21.81 155.30 44.4
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Table II. No. of Tillers (including main stems)

A B C
N P N P N P
cm. 1) % B 43.5 37.5 52.3 52.5 49.3 45.0
Total no. of tillers
50 2) B 42.0 35.5 44.0 435 393 37.7
No. of ears
3 (%) & 95.9 94.7 84.1 830 797 83.8
LN I 53.7 50.3 55.0 44.0 49.0 45.3
30 { 2) i B 43.0 42.0 43.0 36.7 ' 39.3 380
U3 (%) (@) 338 835 783 833 803 838
D 5 BB O 54.7 52.7 50.0 46.3 50.0 49.0
10 { 2) i B 387 317 390 33.0 35.7 36.3
L 3) M (%) ()2 70.8 714 77.9 714 7L5 74.0
W ¥ =2 R oFRY
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ShOMELT, ZbERIBENL, ML THEKOBEVIELLLEILLDLOE, L
BAORTRHREAT 2D THL I, MIbKOMBORLORSIHTHAKL 812, L
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B OHA RIEEHE 2BEIE S UTEHBO Lk CREIC A 3 vl 5 2580, IO %
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R EBAEDED A OBAKKLEAREETHDOLERTH 5o BLMEIKE BBY L
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HEORES (N) ITRT, 50 cm. OB A LHUSBICHRL, HECH IR EL
b, MbE L DA OLOIEL, 30 RUF 10 co. OFiFEE A O BA Nk HFERE
2RU, B UTHRLOFECHT s AMSEHROMBRY A OBRAIREL ), RLOERS
CRTHAEBEDOTHEH. ZBEZOMS LRMOIERO I MRS O FBLTERL O
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B2, ORI <, Bl AN RO Sk ¢, AT b E DR & 5%
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TosfErBdObNL, REBSESEHOFRS S » 23HL I FThE, BRI & OTHO
REHUOBLEILTHB I
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WHRBCEE SO NE, SBICAET 5, FRCADOSERPL T M4
OREEBREBASCAL 58, LEOBEBKB :BZOIONL IR0, I ThBIHTRE
VERL KO TRE V. FLAROREBSRR LR OCEMOKR ST KOTEESR, #T—#
DB BEHC RO AEREO RIS LT PO RERE? Bk L Toa M TH
Bo ZITHIL TRADEI RS |

& O M (B=F2R)

B—WOb OIS MUMME & 075 A LRTE, #ERKBEOMAC Y 3O
BBRELOEI LB IS, HOERBEO L2 5H L THOMBEIHILRLORS
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Table III. Number of Spikelets
A B C
N P N P N P
em. (1) K B 420 355 44.0 43.5 393 377
No. of cars
50 2) B E M 856 98.3 76-8 74.1 84.7 82.4
No. of spikelets per ear
DKM o BB 3713 3483 3377 3215 3263 3088
Total no. of spikelets
ION .} - #® 45.0 42.0 43.0 367 393 380
30 2) ~HWE MR 72.2 77.8 70.0 717 72.7 794
KON S N W ' 3247 3286 3o11 2593 2840 3018
N K L i3 387 377 39.0 330 357 363
1o 2) —ME BN 651 72.7 57.3 69.4 67.1 751
DA DO B B 2509 2731 2228 2287 2394 2739
cm.
HEFAOMME DIk 50 1479 127.6 1513 1408 1425 1128
Ratio of no. of spikelets 30 129.3 1204 135.2 113.2 123.6 110.8
between the plats 10 100.0 100.0 100.0 100.0 100.0 100.0
% :Z2Z R 923 ¥

L LUTREAEROBESOBEVBINEIbTHD I KO I SRBRABRCIRU »BUIEE
B H—HO L OLRY 5 BBSRAL WFERLTH5 IS DTy BESRTHA
3 ThHro '

MU THBKE BBEELDRED (AP) B LOEIDLDD (AN) L, BELRS
DELULSBAULSE, BRALLOT—HEOBSRBEML LY, Zr—H20NBu#T
RBaI, £+ 50 cm. OB TREBEBEY LDXDIORGFHOOIEL, RED WK BIHD
BEYUDLGVHTEL Ko’ BOONE, KoPHRBEOHEZRCLL B C
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SHRER L, LULHHFTUT, EABME IV AISIIR S, £bZELEO®E, BHO
FEBCHARICKATIREAITHLI ISRVEED K.
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POFERLOEBIIE L THAE AR RULEOIEL SHBEAZLTIDOTH L AHBICR



476 B O M R BLL U

TRE—-HOLDOZILLRRBLERIIMEL, ZPBLERORS PRI KOEB2HEO
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CHEBRESORIOAZI IS, BT ZIEBUTHEES 5 RETHE S o HLLOEROK
B OMLT, AEROBARIMORARERR U TRERSBAELR b, FEPRRA
BUDRO U S0, BAG ARERPRL L ERETRAE 2Ol p S BN b . SRS
—~HO YD IR K BRO 2R R H—IRAL T b BRK 2 BEY L DR > or A
YROTHELG R LOBEITRTARCEA DL ISR B —HOBATRCERNO R3hibo
SEHTEOTHDSI U, BHBIKEBECRTRLEOECEO RO EH, DR I S HHE
SThE, SLBICENTMBEORIBORFROLOC I SLEHRAT L IHEATIVLOTR
HBE0D,

¥ ok Kk B O(GEEEXEZR)
B BN, RESACHEDXEDORTIIML TEEOMIC 33T HER A B R
H3hnFhe, RKRE—HROWBS PBiffeRT THE o BIDHEHEEITRTRO
BEFSBOBND ¢

% U’} #
% 0k B #
Table 1IV. Yield of Unhulled Rice
A B C
s m——. e e, e
N P N P N P
cm.
50 76.72 71.09 _ 71.10 63.84 63.76 59.39
30 66.39 63.73 59.79 5L.I0 55.77 58.95
10 46.87 55.58 43.57 46.95 48.88 54.78
% B B o W &
Ratio between the Plats
cm.
50 164 128 163 136 130 108
30 142 115 137 109 114 108
10 100 100 © 100 100 100 100
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CH—BRMLTHELILO (A) SEROFHETRBIC HHLALLD (B) SOMTRMK
BARRULED 2B Ak (C) FUIREEI KO, NlK2EBBELU
BIESARD ¥ HBAI L THREOTRE & 52 RBETH b o MRKORBIREOE S
BACRBIKOFIAS K OTH 52, BIHACRANTRNEHLTDO 5,

PEOBEET 5 BHEHBSHO & > EEBROETEBNIFO S O @KL THE

Jo
MR CBER2RD |

GMELSHBTANOLOR BMKRECHT 2O EROHEY HAETRLILDIOTH
6omBm%®ﬁﬁ®@%Eﬁﬁﬁﬁﬁma&nd,w®y$mkum5b,anTagg
SN BT, 2, BBREERT D IEA~L I I HEKL, MU THAERICNAT
BOLE >, PHOZRPELORBITH—CRMLUTHLL A CRT HHEELSRLOR
SSHIMAL, @i b MK P EBRY AHATRRLOES VO RTHTALAL S, HiT
B CITRTHIRACERMDAYS, Thix A KL TELY»LE A I IHE, LEADIEE
O G S HPDINT S ORI T AEEN e BELTOHAVDTH b,

#» Gl £

Table V. Ratio of the Weight of Ears to the Total Yield

A B C
e mntttnn e ity e e,
N r N r N P
cn. % % % % % %
50 498 49.8 47-3 456 46.2 463
30 457 43.6 46.6 46.2 44.6 44-3
10 42.1 45.8 434 45.7 44.7 44.4
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BEEOBEFOMAMWEERTH 52, WEFRFOMSK~EMRRIZLT, LOBOHEY
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BNIRPVHDIHDT, ZOBBTHRIIEL DL 0K, BEABRIPEINIET
RBENA DO THE, L TRBROBMFMAL 2 HFO L KO BMLBRT v M
OEFRIEWED 5 b OT, REVHORR M 1 s AEROBAREE T o LI~
HOBAL L, ROBHR: LT, HBERORSPIKS N, REOES T S O MR
CHEOBRMEBRN LD TH DR, R CREPICRY » RAMIROBY, 15—BOY
ALRBRLOES IO HROBES O L REFLL MEOKEO LT Wk 2 BEHIBD
#rote, FHERIRTREOEROBEOBBIE bE 4 DRERE K TR A~ S
IIVEEIhe,

HREEO A #HD T, RLOESIIRIKBEOLI FEEe HOoTIOT Ho IR~
ROPET o HESBES SQHBEOMMC X 0 TRE AL, Bz bDXREFD LI
ELSRBEeRTIDTHA. il THEOHFRD LEXRMOEHOSHIRE #TZIC &
DTS 3 W F 2 % BRI A B S h e 0 S0 AT SIHTRHLB AL
Thbo

HEREK O IR s 32 1200 1R & HHANT 1 BN S 70Dt b, 1S BAI I 1T MR L
o WTHBKZEBYLDLBARKD 55 BAC LR EOBERC & 5 KROERE
KB DOTHE, HOWKD FEETKO BB & 5 EIOWF HEHLOERT: 2 LHKO
BAOMERIES, WL HRKIRBC & 5 RO BIKBERE MO BEC RIETHESO
LD BRELEBUL THE, KO BRI E LIFBELH 5T S ThiE, 2hi®s
MLBUE AN S THAD, AHBOLAT KERO M < AMDORSIRERRD S, KO B
Bi% 5 EREBOER SO ML THREOR S BATRKD EES MU b Ui Fruis
BEROM K L0 BEBCHT Sk B RIK S R, i b O RO DRSS &E s h
T, BIRLES DO PLIBHOSHEIRELEL LI SCHEAT 20 S ThE, Ko BH
BB LORIEC BIRT 5 S~ REK b,
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. WIfK 25 cm, S 1 m. O IEKEO B, BES LC S HEH P WHE
i,ﬁ@htZOmL@Eé@ﬁi@mﬁhﬁ@hﬁ%iibT%%ﬂ@ﬁi&%&1&30
RO 50 cm. ORI CHIF Lo MIEES LTI, A) IBRO2ERI0S U THECERED
LD H—IZBATALO, B) AU 2RPEMS T 5 b RO HEI THRCHEN
THELD, Wiz O B IMULEIC & A VEED—HEBREITLP0 > ZHEPBAHL, B
K —B—EBT AV IRLIHADDOIXEHL T, ZITKBE2REREL, DTHRLE
O GRS O BB K OTHERDKIRED I 2RO B RIS B T EERL oo

2. BBOTRKRECETRROEBESRBD NI

a) RN FEIEHE KO BEEOKIZZED MY ¥, BIRLO RS HTRTHD
1oe | |

b) A OB & AREEEBEDIARIZLT, B < C STRELESHFRI2RLEIES
¥5 B OLHFRIZ, BIMBZIIRKLUT—HB2BIBIEA C OLHY¥ SRR, Hi<

LTELOBEEOMWEI KT THEL HEEC L 0RO, A S B I TRPBAEZ R

Ld', C TREDEEI;RY REE TH DI

©) HEFIKBEORBLREDERI L ORE 0, REEILAT G BB BUKERL I

2, BSBAIT R THEKP R LU H<UTREDREBC & 2RO ZRBHEMKEBEY

U1 S S A L LB R TH O,

3. FREEC T LML THORD, Z2BLT 528U KOEME, —HOo&
K, REAFARUEELEORBEOHFRFITHMRL, HEIUET RRBEHOZEE RS
3, HER LA ARG A BIOMEIRES ZIEBT AHROERO L2 L RHLEA b O ~ A
S THDe S B NEHEHINT-OMEIER «RERZ RIS LU TES UTHEOHDO SR
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EFFECTS OF THE DEPTH OF SURFACE SOIL, THE METHOD OF
FERTILIZING AND THE PERCOLATION OF IRRIGATED
WATER ON THE GROWTH OF RICE PLANTS

(\Résumé)
Takuji KovamMa and Hiroshi Yasupa

1. In each container, 25 cm. in diameter and 1 m. in depth, after packing
sandy soil to a suitable depth according to that of the surface soil and a clay
layer 20 cm. thick upon it, loam from an unfertilized field was laid as the surface
soil in the depth of 10, 30 and 50 cm. respectively. Fertilizers were applied at
the rate of § Zwan per fan for each ingredient and in the following ways.

A) All fertilizers were applied before filling the containers, mixing them

with all surface soil. ‘

B) All fertilizers were applied in the surface layer shallowly in the usual
way, before transplanting.

C) Three tenths and two tenths of the amount of nitrogen were given on
July 2oth. and August sth. respectively, and the rest was applied before
transplanting, in the same way as in B.

For each depth of surface soil and method of fertilizing two plats were set
up, in one of which irrigated water was percolated from the bottom hole of the
container once a week (P) while none was percolated in the other (N). Grow-
ing rice plants in these containers, the effects of these conditions were studied.
The results are shown in Tables I, II, III, IV and V.

2. As to the yield of unhulled rice the following facts may be recognized
(Table 1V).

a) For all conditions of fertilizing and the percolation of water, the
yield increased with the depth of the surface soil.

b) As to the method of fertilizing, A showed the highest yield com-
paring with B and C. As between B and C, when the surface soil was
deep B surpassed C in the yield, but as the surface soil became thinner,
contrary results were shown. Thus the effect of the depth of surface soil
on the yield varied somewhat with the method of fertilizing.

c) When the surface soil was deep, the percolation of water caused a

decrease in the yield, whereas the results became quite contrary when the
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surface soil was thin. Hence the effects of the depth of surface soil on the

yield were more conspicuous when the water was not percolated than when

percolated.

3. The effect of the conditions studied in these experiments upon the factors
which go to determine the yield of unhulled rice, the totol number of tillers, the
ratio of the number of heading tillers to the total, the number of spikelets per
ear, the ratio of fertility and the weight of grains of an unit number, appears to
be explained in terms of root activities and the distribution of nutrients in the soil.
This is because the magnitude of any one of these factors is determined by the
nutritive condition of the plant at that stage of its development, and this nutritive
condition is in turn determined by the amount of nutrition found by the roots in
the layer of soil which they have reached at that stage.

4. These factors above stated determining the yield and the root develop-
ment are also affected by méteorological conditions and hence the effects of the
conditions experimented on the plant growth would vary with the year. Thus
these results were somewhat different from those reported by the authors pre-

viously.




