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BRFDS2 0~5 5 mfP20s /1009, £y +
Tid42~50mF, 1008 Th > tzDRIL,
PORGL8.4m 100 FTh%B. ThbH
VBB N THRNRTAIIE Y, KRB
HEBICHLPHORTIRY v BOHEKRZ TV
G THH, PORTREHLE 2, £EME
ORELNHBETHhb, PORXOTLDEH LY
CERSROD I CEETTE, SREMICL L]
BE) VEBERECHII O ELIBAE LN, fi
B, PORTHARMLED 2 EHRIEHENF

#38% {Fto pH, Z(ﬁﬁidiZﬂBray%Z?&ﬂ%%ﬁ‘) BRER

- (Fe™', P,0sm/1008)

b (19724)

5B

X % 7o M G Hwom W ® WM
7TR78H - 7 A31H (T ) . 8AH23H
. 2+ AIEERE 2+ TS TE 2+ AT FEHE
yvEE gk pH Fe P>0s pH Fe P20s pH Fe P20:
0  6.66 120 31.9 6.10 68 30.5 6. 80 278 41.8
Py 6. 68 157 29.0 6.15 71 30.3 6.89 288 54.6
500  6.67 125 27.0 6.00 90 22.1 6. 90 254 52,3
800 6.71 158 30. 1 6.18 80 22.1 6.90 260 50.0
0 6.46 82 2.6 5.90 26 1.6 6. 80 269 3.1
p(oy 2 6. 46 82 2.5 6.03 50 1.8 6.90 271 3.2
500  6.45 76 2.4 6.00 57 1.4 6.82 281 3.3
800  6.62 89 2.5 6.00 68 1.7 6.90 246 3.4

I v k (19744F)
K P G o M B AL A T N
7TH9H _8A1RH : 8 H24R  *9H2H
R 2+ ATFETE 2+ ATEHE 2+ A $ETE
Ve % pH Fe Po0s pH Fe P20+ va Fe P20s
0  6.30 127 4.7 672 236 51.5 6.85 284 56. 2
pisy 2 6.28 135 44,2 6.80 245 52.9 6.86 311 61.0
500 6.30 160 42.8 . 6.80 249 47.9’ 6.89 305 51.1
800  6.30 157 42.7 6.80 274 48.2 6.90 325 54,2
0  6.12 72 2.1 6.68 165 2.8 6.7C 213 2.6
200 6.30 85 2.8 6.70 179 2.9 6. 80 251 2.6
PO o 632 100 2.0 6.65 201 2.9 6.85 277 2.8
800  6.20 84 1.9 6.70 188 2.7 6.92 265 2.8
*IP(-)K



#, TebOLIERETHBZNIIEETUL R

#( 20BN ESHTRBT LED SRR

A, Fro#y TR KBOT, &

RINEOZKICAAE) P BRIBEOETHA

bEtce

ToT i, BIHE, B1HOHRBRTRLL

ko, TEOERBASFIELAECEELE

(MBRENELE) cERLE( HEELE)

TR, ZEROECAEFZLIE (L) BELE)
IZH U TBray 88 2R AR L BEE»EL

KRB OTECBTREBTEL 2505, W&

BoFh b 2MEOEMTHCTHEML THE

TEhb, ) UBROKBATEBHELT BT
tickBbDE@Bbhi,

2) KEOEBNE

BBBBIOEy bikiIB) v BROSD &
gRMic X3 KREBIDOTR, 27, &5
e 25BFZREBHTREL, B H
SHERPUEBEOETN LI L h, BESEL
Kotz VU BRBAOHRIEL LD 41T
B, BBuc X {(ERbh, 27, AHBBLIHLY
FCEHLDLEDNS NI, SITOR, BHOD
HBIIES IRDLEHTHD, HEHARI PO
X TN, ¥y FEHEDOHHBELBK XD,

39K BEBMBINF, kI BE G HOoEL

K& _ $ @ QoTE) Ck/nb) £ v b QOTHE)CK/H v 1)
VoM % 7H6B 7HI4A 7H3A R (%ﬁg) 7R58 7H6H 7A3H R <%$§)
0 217 331 400 306 8.25 14.8 42,1 38.7 31.3 8.23
P(+) 200 216 346 424 314 8.24 14. 4 42.7 36.8 32.0 8.23
50 199 320 403 337  8.25 15,0 430 391 327  8.23
800 214 327 409 318 8.25 15.0 41.7 37.9 31.7 8.23
0 162 201 426 297 8.28 4.6 12.1 27.7 28.7 8.30
P(—) 200 146 197 467 294 8.28 5.1 12.5 25.3 26.0 8.31
500 148 200 471 311 - 8.28 4,8 12,5 26.7 28.0 8.30
800 142 180 410 284 8.28 4.8 "12.3 27.2 27.7 8.30
FERMBFIT OB R THE S, BHHT w8 ()
P Q% 8009 X HsMDBIEN &R L 1213H43, X
TRINC & BB DI b > 2o 2 o7
ME DLE(E40%) 65 LOLHNE ; ) B
(84 8H) &, PORIUBPORIL H . g ‘N
BARIIC X BB, EHHOPOKS00mS z ‘Wl
R O%SRBAOBAICE, FRMOSINETK Z d 1
BRULH - 1285, Z2hd hDPuoBERmRX Ty, sor 2 oy b
I & B ML <, MROBASASAL. p i S
H y MTEOTIROTROERERN b R i > ¥ ol 9 M ) ; 90
BhSoli. TG ANBBRER» 5L, s | ; ; 10 = & &
BAMIT L > TLRACTERDEL, 210, # o B B ‘R
) b TIREBREA DAL HED 5L, went 4 BB B
3) JKREODESBIN #%~0 200 500 800 O 200 500 800mg
IKREDRAB Y B L N ERSERIIHAL NY——P(+)—  M—P(—)—
RITRUIL, POXDY v BEFERE, ST-o
izl Ti3#80.8 Z P20s T, PORD1 % S48 BARINIC & B AN B




m i

BBA0K K R o X & B/ & R

3 # .

K % PO | _aws.
— BOE bOE BASE %, WL bel o BmEs Pty
1) 3 B
VB B (g/a)  (keg/a) (%) (2/#5 1) (£/%9 8 (%

0 75.4 79.0 92.1 87.2 49.7 50.9 89.4 64.3
P(+) 200 72.2 78.9 90.3 83.4 51.0 52.0 85.3 67.1
500 75.7 79.3 89.5 86.6 51.5 51.4 89.7 64.1
800 75.5 82.2 90.0 88.3 54.2 49,5 88.7 67.2
0 69.7 66.7 86. 2 89.9 42.2 38.6 67.3 68.1
P(=) 200 70.5 68.7 86. 2 89.8 43. 4 39.1 74.6 72.7
500 72.6 70,2 83.6 91.7 44,5 39.9 70.8 73.4
800 70.0 68.6 85.8 95.4 45,8 40.6 75.1 73.4
BUE AWO) LS OREAER
A D £ v r
n 7 A158 PR 7 A16H R
- . o T armeon | GRE  GNE
BERCD)  BEGe/a) BREGE/D)  BHEGD g PRy gy
Yy vEE $#%  P20s N P20s5 N P20s N P205 N P20s3 N P20s5 N
0 0.92 3.63 0. 086 0.34 0.57 1.04 1.11 3.92 104 368 429 682
P(+) 200 0.88 3.90 0.072 0.32 0.5 1.01 1.10 3.96 102 368 440 704
500 0.92 3.72 0.072 0.29 0.58 1.09 1.12 4,06 109 336 433 706
800 0.89 3.71 0.068 0.28 0.57 1.12 1.11 4.04 104 380 449 693
0 0.38 3.51 0.019 0.17 0.54 0.80 0.27 3.12 6.8 80 140 548
P(-) 200 0.37 3.53 0.017 0.17 0.51 0.84 0.28 3.38 7.3 88 139 568
500 0.36 3. 40 0.016 0.15 0.55 0.8 0.30 .3.46 7.2 83 154 571
800 0.33 3.37 0.016 0.16 0.52 0. 80 3.36 7.1 77 151

0.31

AIB T ~E U Ry, BRI & » TESH

ToY rBOBRNERIETFETT2EmE AL
1205, REMBTREBRIRINIC L BED (2D,
0.5 5kg 2 AIBEOBNBEL -1 —h, K
y b TREEWO ) v BRNE ISR L -
THIMOERBED 6T,

4) FEEFHL RO L5k v

1972 48, BS o tBEOBEEOE
b stz 7 DRRIZHEL 2RICRLIL, O
zb5, pHIZPHK, POX & $ 5.6 8T
bb, ) B IOKBIEEZSKOBHICL S
PHAOEEBIIIZEAE LD, —HEKIRIMT &
AEEB SO SBIIMMNT 505, BERHED
s, ZOHMER, PORFILPORMic—

FOMAERRD 5NV, FRBRMESEHE
Ed b ORI b 106 3 chs - 1285, $200
mg, 500mg, 800m¢ RIFMBEDTO~90
% b MRSk OEINE 51, COLD Kkt
Bt 3 Y o BRINAEIR, SKORMEHHE
MR EICE > THEL LB, FERMEK &
B 800mI IRIMX DWIRED EN L, 100
RELLD, H3hAITERIABNLO,
F72. PORIOKEIP ORI K & h BINGZR
B CNREREZR»HAT, PHER
SO XSRS s <, BT ERE ©
HBDT, BHIT) VA A+ GG FER LT
1, WIVEBDEL o Te b PDEEL LGN D,
DX IR LA B,



BA8E KRMHEHOEL ORI S BSR

(mg/1008) (19724)

42k KRMIEMDOIEL D M
(19724)
K % Bt RELEK £ B )8
pH Hi N Fes0s B
-
VBB (H,0) (%) m/me) % E
0 5.85 1.38 11.0 0.93 421
200 5.64 1.50 9.9 1.06 471
P+ 500 5.71 1.44 9.3 1.39 488
800 5.65 1.44 9.2 1.61 539
0 5.61 1,15 7.5 0.96 387
P(=) 200 5.75 1.12 6.4 1.12 404
500 5.45 1.20 6.6 1. 40 429
800 5.56 1.15 6.4 1.53 438

1) NHa-Ni230°C4 AME /K

43KDEBYTHD, PHXRIZPORITH A~
THEBBOY v EBHxZ 0, SHREB) VRl
FRAULERTHH, ChIZONTRERSH142)
bEBD L E2ATVD, BRERMIC X » THE
DU BOHEART B, ENUADY LBRIZOV
TRBLHTEN, MAS 106, 107) 3 Fep
+ET) UBMOBOT V=9 LT BEEN
KEOEL, Yuan!™) ¢ EOTBE AT

RABEDC & 2RNTOD, BEDKENT i3

) BRORAYELELT A, L1 icihn
o, kLBt BEcERtor vz
LDPBFEBAKIHEL2D, ALEY B Fe
By BBEL LB, ThHRBTREBTAESD
A aN 3, 20128, KAIRBNTI,
Zhoo) o BRITRHEY BOKBEICLD E
BRTWB, LD 5, FHBRITKITIBP
OR TR, Ca BY v BIFERCHLO, &
RIMRiT BT KO v BRINEHFNC
b, Fe Y UBHL & X CRNAAIN
3bDEELLBND,

5) &MY L BROEMCRETHR

L HEEL TR MR RS B 5D
<, ) U BRIVEEMEC i BT ERE
A3y CBES, KUKLBELEELEL L
CHNTHEL, BRBIZB T, Bray$H
2HAAEY) VBRORISBECC LETTRA
~fz, UL, COBOLEIZHNTH, BE
WRIZETABREM2ZBL, BEELEERY

B A, DBy B M PeOs
vvm #7205 P05 Cam Am Femy BB BB

077.3 41.8 5.4 14.3 16.2 17.0 24.4
200 87.6 54.6 7.4 18.8 17.6 14.6 29.2
500 85.4 52.3 9.3 14.0 18.3 16.0 27.8
800 85.4 50.0 7.7 15.4 19.2 12.3 30.8

P(+)

030.5 3.9 0.2 11.3 3.7 14.4 0.9

P(=) 20029.3 39 0.2 7.9 50 13.5 27
500 30.5 4.0 0.5 9.0 4.9 15.2 0.9

800 33.0 41 0.5 7.9 53 13.3 6.0

) Bray M2 P2Osid fEfifsO®TL, TOMTAE
+icXs,

1BEaITE, VU BORBBELEIDTHA S b

B v BEBOLBIIEBOTEDL LY
EALNDOT, GRMMCES) v BROER %
BE LT,

FIRMIC & » THMEBLBEIBRGETH, Y
VEBRNARLETEE 5. L LkB2ES
LBk o+ #DO Bray 8 2 KTREBY »
Bagi, tES L uBENTRIcE
WTik, ZFBOFEC S DTEFENMELERL
72o UL LBITOEAITERBE T, THAEBY)
MRz —R N L, SkiEAEE OBRIEA LN
ARG A RN fal

gARmic & 3 EMBRLEOEMNG, Bkic X
> T2MESBOMME LT LEEALONS
», ABRICBCTREZOEA ALY, £
BRIl &EIBOX X T2 oS A
HMAIAABNI, COLEREORMITE > T
@A WE I, ATRRIC X BEMOBRLTO)
BEBINIICHEEZELOND, vy b TR
RMBOZ N L2 HEKIBEIFELS25, Th
REBREL D L IBEESFOCLITIHAR
TOREBK I ER LB D EBDN
%o

DL HRBHERMDY » BROBYH~DHEIT
BLT, ${RPORMEBRLIL, HOR
IS EBOMPCL T HTF22W|EIT5 &
AT ERBDOENIL D 5 T2,

KREOY L BRINTONTHAS L, BEHRT



BROHORLEHD S LT, BERMOZCXIiT
E2iETBA LN, L LEEITERINE
ICEBRZLL Y, H500m RE TS5 R
BXxPORIRENTHNEM»LE -1,

T, BLARRASGND L H ik, BZOHM
BEBUTLAROBIRBRBMLLC, O
BRI IBEORB IR b, BoOBE ML HE
Fahroehr s, BROSBIFLZ VINBOHE
OB b DEEZLLND,

%44§ Zkf[go)ﬁg% (Feﬂg/lOO g)
I L3 %
Y VEE  $%k T B

0 6.7 9.1
pay 20 5.9 9.6
500 6.2 9.3
800 6.2 9.4
0 6.5 10.6
200 5.1 8.6
PO oo 6.3 10.0
800 5.8 9.2

AR S 81) (IR HKRED ) » BREE 2 FE T
Zreic, BXI/PREEL 2TV, VUoBR
NFEEEED, 122 BIAEP20s £2 0
m§, 1009 wFF5C e, RROND H#
Bob b FELVE LI, SBMTR, VU
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BIEBO B L BNESEFCLEALNT |

WA 182) . LREBTOHORMED Y LB
BINOEBIIRTE D THS 5, AT
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BREARL O Y v BBENEROENL L2H T
5, U LEEETECIEIE, BLHTRU
ek o, EMBILES22T%Fe20s8 b O,
BBtk > TBrayB 2 KRB v BOD
BEBKELBLE-TL B, EHERHEED
&5 e BB (L ic BB 9 5 R4 T TR
DY BRI E -2 b DERRIND,

UL L DS OAERITH O TIE, BORINIT
o TEBOHEMBIEBIEL, U v BIIKEG
BHEFET B0, KBOEFL LY BRE

MR EALRELZ O, THOLPHK
BT BP0 BB 2T > TEHEIL,
BESFOCES I LOABOBRE L, F
72, PORREOCTHIHR L) v BROBINID
FlOBRIFD 62V, LIcdis T, KHE
T BEBIC & 2 HNERIE ) L BRINO
L0 b, THEBESHEINIHEREEZL

5% ¢

DED T D6, Bz BTEC 5 BHEK
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#209%Fe203n5 1.6 BT BIIELT
b, BRI %) v BB BRI
L, DA THORER2 L THHR3BD
1% ¢ A8

Famh BE W

L > BEL B, —HiT Y v BERIERRD
B¢, BEBRARWNIL, ULr b HaEDS
L. Lok D5 AMRED 5B ARIE
~YIB A B ED Y L BOABR L OBE 2 F~
e 212, LEOBEERBED/NIV T LLE
AREHT 5 ) CEOEHOER, LOHED
wonbst@ ) CBoalkefe, £ 5 ITKRRIC
T35 BORMCRITHECOCTHEIL,
ROER 2812,

1) £V /BEEXRAEEO 4 EREO/KAL
BEEHY, 13 ax—2a 2L b, MRE
25 HEKREBADY)BE A ICL 2 Bray B 2K
B VBREEOEREHELILLELS, EE
T B (ERRpEL ) cERT B ( HE81E8E)
Tid, MR TOARREY) VB 1 0 mf P20s
1009 BETH S5, Biofbe & ik,
82~107mf, 1009 &7zo1z, KEATE(TE
LHER2BUER s L) CRMIRET 26md,~
1007 25 BTIRBT50mI, 71009 &5 b,
29 U EB155m8,71009 x4 e
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-— 52 J—
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CECHDLETIRIE) o BL XABNT b
FIFOEHBEL L1, 22, KEOY VBE
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BEC/IhOTETOEESE S, Lhid, BEK
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RUds, CECHhORITEREOBHEREE
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Eltolze UDLEBBREIERS, LREH
DD EDLNI I HINEET U, D
TEMLIETHBELETIE, )V BONAKE
BRE{, CECRKOLELL ) v BEROKE
Yedsbnv, INEFRPICY Y ROES2E

Bim

HBIzHicid, BRERRINEOBETERT 301
EhH B, :

5) MEAEY 821 LB L HEFOIC
BOTESSEL, L CECHDOLETH
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40 X & TBEPgoXDHE T3, 1538 Pgo X154)
BEBRL - 1295, TORDOEBRBIFLEK -
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BPypX & HiBINE 2 » 2o T8 Pgo X TIEIMN
iz 1203, MHOTHREEY) » BOREIC X
BEENHSERORINEELL, ZO®Y »
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», ZL{OEEBRBSRANEDNIC Litk
b EEEan,

6) KBILBE—#%200~800m¢Fe203
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7) TE~OKFEMIC & » TEBOEFL &
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Y BOREEED I E, BLOBHRMISE
BRBOBROFEMEFICEL - Ic e EEBAD
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T X M 2
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1980 ERicEBH O 2Bm&E M wrnk
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VAR ) oa ' ®) ma'®) i sER
D Bke & KRIERE DR S RER BT HHIFUARR
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2R, VUoBBRAKIAZESHAL»EL oI,
BHOEBR) v B S CERBERBOZ VD
BEBBURBRFTHo2, 4 2BEBLIE
DEB B X CHEARIIZEL 5RICR LI, C
DEPHLKBEBTRRERBEROZNZLY
vBERBROPRBICEDN, LT
SR EREBERP L > uBEESA LN, 12,
BHOBRFESBRRIEEBHEBSZ I ERE L
395, Vo BRIBARBE N EBERIERBET
Lzo 2R v BRI ZEMEEDHEKIC &
60T, BERINRIZ) CBEEC L HVE

5 T3, ) v RAERIL) - RIGIEROEA
L HBRALC DY, BRBER & OBIK T,
Y UBORiIKBWTR, EXBEROZ NI Y
D UBARERMSETL, YV UoBR5XUETIRA
Uy vBX TERERIC L 288{&1E4 507,

Y BRI TIREAELIERERL
1o THDE, BDY L BMEIFEH0.49%. L
FTreanIZRBABMICL-TY v REFED
ET%2H, Bi0o) v BEEXR¥0.THL LD
BAREEBARICL ) U BRIEXDETIR
BLHEBVCEREBDI, '

BUsE ) L RIEER: HOEB B ORISR
- 6 A25A (428 #)_
B A 10865 () w0 R B

_HREIE  #k suo ®4 gmw B BN .05 ZRKH
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Studies on the Effect of Phosphorus in the Granitic Alluvial Paddy Soils in
Warm Regions
Yutaka KomMoto

Summary

In the granitic alluvial paddy soils in the south-westen part of Japan, effects of phosphate
application to rice plants are difficult to obtain so definitely. These studies were carried out to
make clear this phenomenon and to obtain fundamental information on the effect of phosphate
applications by examining relationships between soils and rice plants.

1) Available phosphate contents in soils determined by the Bray No.2 method and the growth
of rice plants. ‘

In the last ten years investigations which were continued to supply the phosphate in the fields
from 1930, the brown rice yield index of the non-phosphate plot as compared with the rice and
wheat~croppihg phosphate plotv was 95 and yields of the wheat cropping phosphate plot did not
show a decrease. The Bray No.2 available phosphate contents of the soils in these plots were
50-100 mg P205/100g in the rice and wheat cropping phosphate plot, 20-50 mg in the wheat
cropping phosphate plot and 2-8 mg in the non-phosphate plot. These contents were increased
as reduction in soils proceeded.

The tillering increased with increasing content of Bray No.2 available phosphate up to the
level of 20-30 mg P205/100 g soil, and the response was not observed at higher than this level.

Yields of brown rice were decreased in many cases when the available phosphate content was
less than 5mg and they were affected a little at the content of above 6 mg. As mentioned
above, the limiting levels of the available phosphate content for the growth and yields was
considered to be in a low level.

2) A relation between phosphate contents of rice plants and the growth.

At the tillering stage, the increase of tillers appeared at less than 0.7% P20s5 of shoot
phosphorus content and the increase of brown rice yield appeared at less than 0.30-0.45% as P30Os.

The difference of phosphorus content of rice plants among the treatments was most clearly
appeared at the active tillering stage. At the later stages of growth phosphorous absorption
by rice plants of the non-phosphate plot was increased and was near to that of the phosphate
plot. Moreover, the phosphorus contents of each leaf at the tillering stage of non-phosphate plot
were low, but at the full heading time the lower leaves contained less phosphorus and the upper
ones had larger quantity of phosphorus which was similar to that of the phosphate plot.

In the phosphate plot, the period of carboh‘ydrate metabolism was has tened and the number
of tillers decreased at higher rate. On the other hand, in the non-phosphate plot, the period of
protein metabolism was extended and non-productive tillers were reduced so that the pattern of
growth became desirable.

3) The effects of the phosphate accompanied with irrigation managements.

A long period midsummer drainage at pF 1.5 of soil moisture reduced Bray No.2 available
phosphate content but the rate of decrease was less and the phosphorus absorption by rice plants
was not restrained largely. '

In a direct sowing culture of rice plants on upland field the soils were kept in oxidative state
after flooding as compared with continuous flooding and the phosphorus absorption by rice
plants was slightly reduced at non-phosphate plot. ’

The direct sowing culture was easy to ensure the number of tillers, and the brown rice yields
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did not decrease in the field which was flooded at three leaf stage.

4) The effects of phosphate in continuously supplied compost.

The brown rice yields of non-phosphate plot applied with compost did not decrease for long
years. In order to make clear these reasons, an inorganic phosphate equal to the phosphate
contained in the compost was supplied. As a result of this examination, continuously supplied
compost was found to promote the reduction of soils at the beginning of growth and increased
available phosphate and calcium phosphate. Namely, it was proved that the compost promoted
the phosphate in soil to become available form to plants.

5) The characteristic of availability of phosphate in granitic alluvial paddy soils.

From a measuremnt of the Bray No.2 available phosphate in a reductive and oxidative
condition of normal paddy soils which were consisted of four kinds of soils containing almost
the same amount of total phosphate it was observed that the available phosphorus in the
granitic alluvial paddy soils was large in amount in the oxidative state because of a little
contents of free iron and soluble aluminum.

Since the granitic alluvial paddy soils had low base exchange capacity, NH4~N concentration in
soil solution was higher than those of the soils having a large base exchange capacity and rice
plants can easily absorb the phosphorus and increase the number of tillers at the beginning of
growth.

On the other hand, the contents of free iron in soils were increased by the supply of ferric
hydroxide but the phosphate absorption coefficient changed only a little. In this case, even in
the soils of lower phosphate content, the roots were healthy and decrease of the yield was not
observed. ‘

6) The method of nitrogen fertilizer application and phosphate response.

Rooting ability, growth and weights of seedlings which received different rates of nitrogen and
phosphate at nursery stage were observed after transplanting. The seedlings of high er nitrogen
and phosphorus concentrations showed large volumes of root and the early growth was better.
But phosphorus absorption was not different after three weeks and in spite of an increase of
tillers, the stalk became thin and the number of grains per head became less, so that the increase
of yield could not be expected.

On the other hand, in the relation between phosphate response and the timing of nitrogen
fertilizer application the nitrogen dressing at later stages was found to be effective both on
phosphate plot and on non-phosphate plot. After all, it was difficult to expect the increase of
yields by the application of phosphate under the improved method of nitrogen fertilizer appli-
cation at later stages, because the increase of yield was limited within 3 % at most.

7) The relation between phosphate response and the weather condition in warm regions.

On the basis of the relationship between weather conditions and rice growth in the field
experiments for 22 years, it was noticed that high temperature and less sunshine at the tillering
stage resulted in a small difference of number of tillers by phosphate. Moreover, because the
temperature was relatively higher at the ripening period and grains matured well even at the
non-phosphate plot, the phosphate response was difficult to find. Further, the phosphorus was
absorbed actively and large quantity of it was present in the upper leaves under high
temperature.

8) The phosphate response in the different weather conditions.

These experiments were carried out at Hachihonmatsu locating 200 meters above the sea level

and at Oasa locating 400 meters above the sea level. There was difference of 2-3°C between tle
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two places but the granitic alluvial paddy soils were the same on both sites, and the variety of
rice and methods of experiments were also the same.

As a result of this investigations, on low phosphate soils the ripening became worse at Oasa
due to the shortage of phosphorus and lower temperature but at Hachihonmatse the low
phosphate did not influence ripening.

While, in the cultivation on the right season in each sites, the yields on Oasa were decreased
because of an undesirable growth at the early stage and loss of nutrients out of the system
which were both caused by low temperature. But at Hachihonmatsu the yield was higher than
Oasa on account of higher temperature and nutrient absorption.

9) On the method phosphatic fertilizer application for the rice plants. )

There: were experiment the method of phosphatic fertilizer application in the paddy field .

That contains 30-40 mg of available P;0;/100 g in submerged soils that extracted by the
Bray No.2 method.’

There no difference in the yield of brown rice and the quality of rice grain between some
method of split application of phosphatic fertilizer to basic application one only.

However, the method of split application of phosphate fertilizer were observed better  on the
growth pattern o‘f rice plants rather than basic application.

From above results, there were considered that placement of compound fertilizer (contained
three elements) through the growing period of rice plants were simplifying system for fer-

tilizer application without reducing the yields of brown rice.
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