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BHMOFMBEOFHT (1), LR () T 20 A—0BWE TR~ HE &0
HERE AL > FETH Ao MRTRICRTI, 1HEOBRKUKEBREL ZRE R, BB
FHO MG IRIED 2% SRFET % U1 5 H L, 210 5 0 TRIBRO 27RO S KEIRRE
b BRI N~ 12D Th Ot BILHT A HESRIEC & 0 T, AFORERRO K T1- 54
B —RO AR, —&TEE O RERIE, B MEREO RESSUNC HBY b5 > 2 AR
CRUAROBSEIKORHIO L& OPFELL O TH A,

B B 5 i

6B AL B0 AL 25 cm., PBS 20 cm. RUF 30 cm. Db O 4% 2 fH, AW
HeRsEQT I m OFESAL, ZERSHEREZE SoEI s »SRICEAY
b1 A L, AEORBOF T, 2% L4 0 20, 20, 30 KU 30 cm. OFE S O MG
CEAL, BRSO Lviseston K0 FEREMHO BETEKS 2 5EE Lo ko
BKIED KL ZRO L& 0 50 em. OTFIES, 210 & 0 +80 GKRE EECLo—
EROte M B RU D EOBE, BEEKE RO LR &b 30 om OFILE .
KZBROMBREHBORMIE T 7 1 > OWCR2EO, 215 & 0O ZRO B2 B
SEBLTY, AKRUBRIOZSEZEIEY bh, BOLEBEDL XD T, WY RRE RO
2T~ RSSO B & 0 IR B KA B HKE O KR O BB TR L 5 B
BRI, G WS IBEHS RIS U, (LRImER R0, REOREC KL L, £RO
b & R L TRESERO B2 cROM L.

1) N BRI SRR 5 47 BY
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~_ i I 11 111 v -
[zgu\ (20 em) (20 cm) (30 ecm) (30 cm) (100 cm.)
A 4 4 6 0 14.0
B 4 4 6w 0w 14.0
C 4 4 0 0 8.0
D 4 4 0w ow 8.0
E 4 0 0 0 4.0
F 8 0 0 0 8.0
4
G 2) 0 0 0 8.0
2/
ey VU2 M B

G BIZRTE, 24, B, Bz ThE 488 HAORI TH -RICEES L THL
BE—ROWER L 0 BRI ZHACHE T 2 8 Th T 2+ Z AROZT M I EE
SUTHEL 7o

N ILEBMA T O ZHHEAHICIENL, KO ZARKE R L D,

ABRHR2T=EH CTERU .

+80AKEE, KL 50 ecm. OJFlE 14.5 94 — 15.5 ¢4 |, 30 cm. Off(E 18.9—19.5 9
Hoteo LFEh W 2L KD DRIKEL 30 cm. DFTH 5B,

B® ® K M
WEBOKRETR U Ik it
FEACR 2 R T 5 I F1 2 258, —BOEEHR, —& LR D FEERH R OMITEH O )1
Ok « AT HE D b o
o B¥
AR 2 HIANCBHRS 3, M3 tHEINC At 4 g DR b RAKED, Lo HI]
&0 DMMERY DO, TTHROBEIC & 028M% 2 F 20 11, 319 H, 426
ARG 4 B0 HRES UTENICESL, KWMO>ERL B 12O H—RKTHH, HEE
DOEESRE> L OEEL Y, ROBEIMIBEDB/BLTHL I,
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" - & M
% B2 (Tillering)

5 B (Tillers) & LI i
- =~ Total No. of without
r soff 19/l 26/  16/I¥ ; ears ear
I 2 4 4 - - - 10 10 o
A 2 2 4 4 2 4 - 16 14 2
(4 4, 6, 0) 3 2 3 5 I I 1 13 13 o
S 6 nooo3 3 5 1 » 31 2
1 2 3 4 1 — 9 19 16 3
B 2 2 4 6 3 — - 13 14 1
(4 4,6w,003 3 2 4 4 - 3 I 14 14 o
S 6 1 14 4 3 10 48 44 4
1 2 5 7 - 3 - 17 17 o
C 2 2 4 6 4 1 - iy 17 o
(45 4, 0, 0) 3 2 4 2 3 2 - 13 12 1
S 6 13 15 7 6 0 47 45 1
1 2 4 5 I - 5 17 15 2
D 2 2 4 3 1 — — 10 10 o
(4,4,00,08) 3 2 4 5 - - - 1z 11 " o
S 6 12 13 2 0 5 33 36 2
1 z 2 4 - I - 9 9 o
I 2 ] 4 4 - — — 10 10 o
(4, 0, 0, 0) 3 2 4 4 - - - 10 10 o
S 6 10 12 - I - 2? 29 ]
1 2 4 3 9 ‘x - 24 22 .
r 2 2 7 7 5 1 - 22 18 4
(8, 0, 0, 0) 3 2 5 13 6 1 - 27 23 4
S 6 16 28 20 3 - 73 63 19
1 2 6 14 4 3 1 30 22 S
G 2 2 4 S S 4 - . 26 21 5
(i; 0, 0, 0) 3 2 5 10 6 1 - 24 22 2
2
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EROKRIOMAPEORFORMRES UTHEIN, Bb 3 APRZITRNIOTHD
1o, ZEDAREREI L TH—ROBIBROLLIC & o PuER bh, BB T ORI
SHOYBRBL L, Bl 5 I MO RIS RU 5Kk 5D 3 AT
BES T, ZVERTHLI .

BROBREFZ OISO RL, KOMOARRECALL 2, 3 BORWL 54
RN RT o O FERENE R EROSVBAT LBD bR TR, 343
SEETRL, HOTHEROSVHACHLN < B a6 DH 50 IBROSCHAFRO R
(BBR3NAOR, avd 7FrOHY LHE 52 5T, IBEOASHA (3 B —asil 3
DY L U3 0,

HZRY FTOIRROZER 3 ATAUBCERNAT, ECEBEAC HR U TFICZ 2t
CHACE (EB) BTH4ER2T o, 3 BTHUBFRT 20N SIEL, IRUT
CHBIEL R BAT RAS NATHEHO SRR 5, FLERDIERLUNE, 3 AT
SRR AL, O 50 SEREN, HBL LD 52°, ThURO RSP
Vo MIRBICRUAMDOEMD 3 BTFHL 0L s IR0, REFERHIIRIZ2IOLIL
LTRIBEAE 0 S8, 3 ATFHOMRERET 5 B S UTREEROREROE ) TH
BOBELERTHA,

FROMEED A, MIBBUTCOHIESh, ZHRBIC 4 HCATEBIELRU S

ATl REOLCOMBT 201 BL, XROAERESHLLBACR, 3 B TR0
TH—BRBNC THo B LT 4 BRIBCRY 5 RECHZRUTO BHOBET 5 <
DELIBT+ZEDBHTHL S,

WEROEROZBEATED IR, UHEZRUATOLEIE 4 HhRURO R
ETHLITUHHY, ZHROWFTLE Y, HHBZRUTO LESRES B BB TH L
23h, RSB~ HBIKIRED L2 b+ ABMINE IS THE,

IV - S
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£ = ® (1

H F8 i (Date of Teading)

) T v

11—13 16—20 21—25 26-—30 I1—§ 6—I0 I1I—I5 16—20 20—

i

1 2 I 6 I — — - — - 10

A 2 2 2 6 - 3 1 - - - 14
(4,4, 6,0) 3 2 2 4 1 3 - 1 — - 13
S ) 5 5 .3 6 i 1 - - 37

I 2 4 3 I - 1 3 I I 16

B 2 1 6 3 2 2 - -— - - 14
(4,4, 65,0v) 3 2 3 5 - 3 - 1 - = 14
S 5 13 1 3 5 1 4 1 1 44

1 2 6 3 3 3 - - - - 17

C 2 - 4 6 2 5 - - - - 17
(4,4,00) 3 - 3 5 2 1 1 - - - 12
S 2 13 14 7 9 1 - - - 46

I 2 4 5 1 - 1 - 2 - 15

D 2 - 3 6 1 - - - 2 - 12
(44, 0w,00) 3 I 2 5 2 1 - - - - 11
S 3 9 16 4 1 I - 4 - 38

1 2 2 3 1 1 - - — - 9

L 2 1 4 4 1 - - - - - Io
(4,0,0,0) 3 - 2 6 2 - — — — - 10
S 3 8 13 4 1 - - — - 29

1 1 7 4 8 2 — - — - 22

¥ 2 I 7 3 5 2 — — - - 8
(8,0,0,0) 3 1 3 6 8 - - — - - 23
S 3 23 13 21 4 - — - - 63

1 2 10 5 5 - — - - _ 22

G 2 1 8 2 9 1 - - - - 21

(3: 0,0,0) 3 . — 7 5 7 3 - - - - 22

-+
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BT A ROBE S 2 T35, B0 L, RRCIEHOASSHA @ B € — Fix
A 2125 QOB BN, HRUTFCERL A2 TR b0l 5 BICATHET
HBYDFSHRIOLDIIHEL, HZRUTICS BB 3 TR AL B b0itiz 5 B
CATHRLIZ YO 0% 0 HhDtey BRHZERUTOLED b DI OB HL VS
SThHo. HRIERS C, FBRMHOMNE 5 ZMOBREMNLRUI D OR, I RT
b 4 H 16—20 g3 4 B 26—30 QORI @O ®— F2BIRL, MbdH—HoE—F
BEROHERD SO —BlEI D, MU THLAAEL TR0 BT )
OYEY 3 oT S

RO &Y

BROELRS HREORE 3 h 5 BROFWIO LRI SO TYEY b o~ <, MBI
ZRC AT HHEEEML BRI »H~U SOBE» S, —FE OS2 Lo BB
BLUT, ZeBWEZRCRLI

4 Frnc AU 1RO SRS 1 K384, A 21-25 HIZ ML b O B s THO
R TEHROB N2 S~RLUTD 5, ML THEDOHSRIEBD 3 gz gl Lo
FTHY, XRFCERLSHL LECRTE 3 BOTOIORT-bK 4 Bz L To5
ISREBOML Thoo MHT 5 HILATHEMUE Y O LOBIA AT % 0 &
KOSEEHY DL BDOToH, H LT 3 FPSc ML s il 4 AP gL, o

FUEBCIRERIDOSEDTEIVTHE S,
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SUTHRORERIZ K OTHEX LH > 30>, F, G OFBEO L OBEOMLOED B
DIELTHIS . BPRFEOAHRMIEL: E Ob O HRUTFIC bHIEL 7
A, B, C, DEDLDIILE <A T HoBEDBIEL T,—2EEEROBRED
U B S B bhs— £ B IR ST IR STEHC B 5 < b B~ Db,
b RFOIEEHOLBIIL T NE 42 bDTHH, 1L THMRERCTEDHBICE T 580
ROBEZIEEHO PSR L TERROBIILT 2402 (3), O MERED
ﬁg%bwww%%W§%?%b,ﬂ%ﬁ?ém<%:ﬁFE®mm®ﬁum5®ﬁWﬁM#
5T, MdbMEMCRTRR2BUKED 80 4 BHIH—Ro> RSN TD5 S ThiZ, Mo
RIVEIUTH-ROBRCEOTHRESNEDY, BLEATHL I,
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(Average Number of Spikelets per Spike of different- Date of Heading)
%& tﬂ( v - v BB &
ate o

heading ~ Av.  No. of :E
\ 11—15 16—20 21—25 26—30 I1—5 6—I0 -II—I5 16—20 2I— ears B
1 18.0 17.0 18.8 180 — - - - - 18.40 10 184

A 2 17.5 18.0 19.3 - 16.0 14.0 - - - 17.79 14 249
3 160 17.5 18.5 19.0 15.0 - 12.0 - - 16.70 13 217

Av. 172 17.6 189 18.5 15.5 14.0 12.0 - - 1754 123 217

I 17.5 18.2 187 18.0 - 12.0 11.0 13.0 10.0 15.65 16 250

B 2 18.5 18.3 20.0 18.5 17.0 — - - - 18.70 14 262
3 17.0 17.0 19.4 - 15.3 - 14.0 - - 17.29 14 242

Av. 17.6 180 194 18.3 16.0 120 1.7 130 100 17.13 147 251

1 19.0 19.2 20.3 18.7 16,0 - — - - - 19-10 17 325

C =z - 18.5 19.8 18.0 18.4 - - - - 18.60 17 321
3 - 17.3 18.6 18.5 16.0 17.0 - - - . 17.92 12 215

Av. 190 185 195 184 ¥3 170 - - - e 153 28

1 18.5 18.5 20.0 18.0 - 14.0 - 11.0 - 17.46 15 245

D 2 - 17.3 187 18.0 - - - 12.5 - 17.33 12 208
3 16.0 18,5 19.0 20,5 17.0 - - - - 16.72 11 206

Av, 177 18.2 19.0 19.2 17.0 14.0 - 117 - 1235 127 220

1 16.0 19.0 19.0 11.0 15.0 - - - — 17-03 9 153

E =2 17.0 17.2 18.5 19.0 —_ — - - - 17.90 10 179
3 - 17.5 16.8 20.0 - — - —- - 18.40 10 184

Av. 163 17.5 18.5 17.5 150 - - - — 17.82 9.7 172

1 20.0 19.1 20.5 18.9 17.5 - — - - 19.19 22 422

F =2 20.0 19.3 19.7 18.8 18.5 — - ~ - 19.25 18 347
3 19.9 191 20.8 17.4 - - - - . - 19.35 23 445

Av. 197 19.2 204 18.3 18.0 - - - - 1926 210 405

1 20.0 19.7 19.8 18.2 - - - - - 19.40 22 427

G =2 20.0 19.6 19.0 16.3 13.0 — - - - 17.85 21 375
3 - 18.6 204 180 18.3 - - - - 18.75 22 413

Av. 200 19.4 19.9 17.3 170 -~ - - - 1869 217 405
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£ m ® (V) oA R — &M

(Average Number of Grains per Spikelets of different Date of Headirng)

v ' Vo
11—i§ 16—20 21~25 26—30° 1—5 6—10 I1—Ij5 16—20 2I— Av.
1 3.68 3.41 3.04 3.00 - - - - - 3.19
A 2 3.49 3.22 3.25 - 1.98 1.65 — - - 2.94
3 348 359 345 247 2.15 o= 1.05 - - 294
Av. 3.53 3.36 321 2.80 2.06 1.65 1.05 - - 3.03
1 3.54 3.44 3.20 3.28 - 1.25 1.39 0.85 0.30 2.67
B =2 3.37 318 289  2.22 .50 — - - — 293
3 3-59 3.34 3.32 - 1.97 107 - - - 2.98
Av. 352 3.30 3.5 2.24 1.77 1.25 132 0.85 0.30 278
1 3.48 2.99 2.47 2.27 1.50 - —_ - - 2.54
C 2 - 3.16 2.91 2.08 1.64 - - - - 2.54
3 - 3.48 3.39 2.49 1.81 1.88 - - - 2.98
Av.’ 3.48 3.15 297 233 1.65 1.88 - - - 2.65
1 3.35. 3.18 3.02 2.22 - 1.86 - 1.50 - 2.84
D 2 - 2.70 2.40 1.89 - - - 0.92 - 2.31
3 3.08 3.46 3.25 2.52 1.78 - - - - . 302
Av. 3.31 3.09 2.86 231 1.78 1.86 - 119 —_ 2.59
I 3.88 3.18 3.18 2.72 1.93 - - - - 317
E 2 3.47 3.18 3.12 2.11 - - - - - 3.07
3 _ 3.46 3.10 2.22 - — - - - 2.98
Av. 374 3-24 3.12 2.2 1.93 - - - - 3.06
I 3.30 3.00 2.33 1.59 0.97 - - - - 2,21
r 2 3.25 310  3.16 2.11 1.24 - - - - 2.26°
3 3.05 2.92 2.37 1.70 - - —_ - — 2.32
Av. 3.20 3.00 2.5 1.65 L1 - - - - 2.36
I 3.15 2.88 2.02 1.48 - - - - _ 2.41
Gz 285 280 237 1.52 1.08 - - - - 2.20
3 - 3.16 2.80 1.74 112 - - - - 2.37

Av. 3.05 294 241 1.59 LIl - - - - 2.33
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B RUTFOIE WS MELIEL, 5 BIL ATH S REOBOMO MO EL S
VITRERBOMLTHE, HL L THEZRUT O —HOSEUEBOBRERLLL D
KOBB I LS ToHE, RED ARSI MIELRED ST b HEL
CHLT, EROMO SEBEHS %51 b5 b ¥, 2FBIRT HAKK 5O B b
HItHA D THS, '

FHLUT —HOMEERD, 2R AL xhE, £oO 2% RECHL 0k, LRF
ORIBRAFFAL S, HIBRLTE bRIELIES  BoTodh, HLIEOBAL b
SR T ORI R IR S B o

—E O K B B

IR — B O R LB S 7 o

— &R ORI MERIO BN 5 B OBMAT 555, fib 4 5 25 ALBO L0 &0
OB % 5o 1L TR IR S TEROSELH oM B L - FR R
ROMIERD < HO% A% 0 L L TSR 0o AR 0 25 R ELY: E B
BEBNEO L OB, 2FHO—FEEOBENBRBHTELADTHL,

— R —-HBOKENK

HBEN — RO B ERNBE 2 BARRIRT o

—REDOFEERBE —FUEFOFERBSRC <, HEBOBNWIRT AL EDOTHAD, 4
B 26 BUKHBOL O LEOWHIBHEL KD Td A,  MiL TZeBED M TIBE
fat,4H20ﬂﬁu&ﬁbtémfuﬁﬁmmu%s%ﬁuvwi21Hﬂ&t&ﬁbt
bDIRTIE, FRCIBR2EHL-BrRL S DDLU ELLADRLEDTHR, &
R 0 20 B HIEL - E BAn O b5 B, —HMORBOBIM:, KOFBEOKX L
HBRERTHS,

HURREOBOSRER B2 RE T 2 M—DIRIRIE S ThE, AREMCRTEEHO L
B0 > —HEROREERBO PR O, RCRE G OSEC R TREREOKGAL TS, %
Dot U OEEGTA N LTHC LaIERi i ookt REEEDS BR S N1
— R —EER DU DR OREPEFHET 2O SHF~RE R b MBS 0~
DEBEB S HEEB S 2HMLUTRS . —HOREBIC RO K 4 B 20 A5G AL R
HRTRAIL, KBROKEROLVCEDO L ORAPVCEDDIDILL, HOEHEHMIZ 1 NE 2 %
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£ E £ M) oW R — MO R BB
(Average Number of Grains per Spike of different Date of Heading)

v v ;S

' Av. bR

11—I5 16—20 21—25 26—30 1-—5 6—I0 II—I§5 3}6—20 21— B B

I 65.5 58.0 57.2 54.0 — - - - - 58.6 10 586

A 2 6ro 380 628 — 316 230 - - - 524 14 733
3 55.5 62.5 63.8 47.0. 32.3 - 120 — - 49.7 13 647
Av.  60.7 59.8 60.3 50.5 320 230 120 - - 532 127 655

I 62.0 62.7 59.7 41.0 - 15.0 15.3 10.0 3.0 41.8 16 669

B 2 64.0 58.3 56.7 41.0 25.5 - - - —_ 51.2 14 712
3 61.0 56.7 64.4 - 30.3 - 15.0 — - 51.4 14 720

Av. 620 59.2 60.9 41.0 28.4 15.0 15.2 10.0 30 477 WM4IT 702

1 66.0 57.3 50.3 42.3 24.0 - — — - 48,6 17 826

C 2 —_ 56.8 57.8 375 30.2 - -— - - 47.2 17 8oy
3 - 60.3 62.6 46.0 29.0 32.0 - —_ — 53.9 iz 647

Av. 66.0 58.2 58.0 42.0 280 320 - - - 496 153 760

1 62.0 58.7 60.2 40.0 - 26.0 - 16.5 - 49.8 15 699

D 2 - 47.7 45.2 34.0 — - - 11.§5 — 40.0 12 480
3 52.0 64.0 61.8 52.0 320 . - - — - 56.7 11 623

Av. 586 562 546 445 300 260 — 140 — 488 127 601

I 62.0 60.5 60.3 30.0 20.0 —_ - - - 53.9 9 485

E 2 590 3547 577 400 - - - - — 549 10 549
3 — 605 551 44§ - - - - ~- 548 10 548

Av, 610 57.6 51.8 ‘39.7 29.0 - — - - 54.6 9.7 527

I 66.0 57-3 47.8 30.1 17.0 - - - — 42.3 22 933

¥ 2 65.0 59.9 60.6 348 23.0 - — - - 49.7 18 895
3 560 559 493 262 - - - - — 449 23 1031

Av, 630 571.5 518 309 200 - — - - 453 210 953

1 63.0 56.9 40.0 27.0 — - - - - 46.8 2z 1030

G 2 57.0 55.0 45.0 24.9 14.0 - - - - 39.2 21 825
3 - 58.7 57.2 313 20.7 - - - - 44.3 22 978

61.0 56.8 47.2 215 19.0 - - — — 43.6 217 944

Av.
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Vo HIC 21 HUBCHBLI D O TR, ~HMOBEHBIC @RER S, HENBE 10
20 AL BDOThH. HHAFE»OHLUTRS I, ALURREOBIEER R PE T A
—DIREE S ThE, FRCHERS C, FROMPELBIC RTR SHHRBES £ I},
RENDSEREDOPB I DI VAT E, HURENERBGINC R 5 8K
BEEES A EETNSIIIOHEADNAISTRAY b RROHEEES ST
SR TSR B 548, BORT R OIS FHOMO BB HEA~ THEEHI M
BARDREIVZIDTHE,, LB ZRUTCHEY TS REOHEROPLE»OL ER

>, LR, T —R OREETRI O R LTI S IR L 2T L vt T S i,
HAE—OHBOEL»ANIRETHLEIDOPITOH b, UL FREHUOL T SREYDL
SREIESREFTOL VI ITHH . FEHOVE S AR RAREFRIEE L, HOBK

T AEARLRED L, RTHSEFMCBETOAEINAICE THHEOFERL S ITH
LB 0o B < LTIFROMIIC B s BT O M TR SO BRI/, EAHD2E
DOEFIRE KO TPEINE P, RFOKHEREL LR A PRER T K OT, —HhOKIE
DL A RRORIEECILHIT 5 23085, RBEOHEOK S O IR &
W7 5 250, BPHOBREHRC L TZLES 2 BARRE L, —HWOABROMESO
BELIML Kb IR TOREREOBOPE REFOSBILSH% 2 BKS 50T, £
B L ARSERIBOEERI R Y, HAHEL b ORAEIES D O P HOEENBEHA
A ISR B,

BEL — M B OSSO SO TEID 3 ha TSRV EL V. RTZRALHIEE
R E RO RIFI I S Nk, RO RU LB ZIRLUUFIC b M S k£ <
BROThbE, HEDHATS BERUTD LEREO PBIFHSED bNL .

MAAXHEORS

HY ORI O FEEEThr A B AFRITIRT o

BEOTHERL FHEPOBL IR THILDTHH2Y, 5 H 6 HURDLDIZRKRT
HOBARECELC, MLTZREILTHZROTORM & OTREL LS » 0D
me, BRDTOBBOER- X OTHEABEDHLRL THE. MibdHEDHER 4 Hp
LTS O > I CRIBEHORS 5 B TEL SHF 5. WHEEOM Bk &
AR D — LM B ZIERTID > RITHbH, MUTHEZBUTFCHIBL LBOBNE
DB Y ZHUIEO 8A B DITILL 3L KO SRR &2 535 180 #HL T,
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(Weight of 1000 grains for different Date of Heading)

Unit : gr.
W v
11—I§ 16—20 21—25 26—30 1—5 6—10 II—I§5 16-—20 2I— Av.
I 40.0 454 419 409 - - - — - 41.50"
A 2 40.2 . 385 37.1 - 235.7 7 19.5 - - - 35.80 .
3 447 38.5 374 375 357 - 10.0 - - 38.20
Av. 418 398 38.8 39.3 30.7 19.5 10.0 - - 3821
1 39.2 388 36.7 37.7 - 18.2 148 17.0 10.0 36.00
B 2 414 403 395 380 34.1 —_ — - - 39-40
3 394 358 362 - 3r.9 - 13 - - 35.35
Av. 397 388 312 380 326 18.2 139 17.0 10.0 36.98
1 373 357 344 3138 300 - - - - 34.63
C 2 — 39.6 37.6 32.1 36.8 - - - - 36.63
3 - 41.6 361 37.7 39.6 2.60 - - - 33.56
Av. 313 383 372 337 352  2.60 - - - 36.46
I 38.4 38.1 36.8 31.0 - 2,17 - 2.03 - 35.87
D z - 453 40.8 36.5 - - - 0.70 - 39.40
S e e 354 347 320 - - - - 35.30
Av. 390 390 376 34.2 320 217 - 14.8 - 36.64
I 371 346 340 353 24.5 - - - - 34.70
E 2 371 337 32.0 317 — - —_ - - 33.25
3 - 393 345 318 - - - - - 35.25
Av. 311 353 336 324 u5 - - - - .22
1 38.2 36.3 329 32.4 28.5 - - - - 34.50
F 2 377 36.6 35.0 32.9 32.6 - - - - 35.20
3. 339 336 2908 269 - - - - - 30.90
Av. 363 35.5 322 306 309 - - - - 33.60
1 366 338 313 29.5 — - - - — 33.00
G 2 40.5 34.2 305 30.6 26.4 - - - - 32.95
3 - 34.8 3L.3 28.1 27.1 - - - - 31.25
Av. 367 .2 313 29.2 210 - - - - 32.34
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BN D AK L THOBEL I3, KOBRIHERL LR TR L 0 OEFORR
R4, i b HOOHRBIEROBRE S BRI U2rEELBTOLISCHAbOT
HbIo

RO TR VY, BERUTO B BEOREC R SPOBBeRH~TOL 25T
bbb,
HHETREEEORES» MO TR2BORICMTREL 12°, KOMTES AR < TH
BORKPIFFLTD 50 ZRMOBAGRE S ERT DO S0 &~ FLRUTO MR
PEEREOBTEPIRETAERAERE A VEMRTHL, S KBRS 5 280 < K
PR TRE—-RCRT A ROEHREAE~ATHRUTLRTRTHE, b THA,
USZRUTORBEECEEOEEARPEIRIETITRE L, 212 & 2 FRO A RILH
W U TR Cikte @i Lo THORUERN 2RO LD, UTRKIIORL S LDI
DTHbo D BHERE~ 5 M WEOBIRTRAMNO BRROA AL DI I
DL TH A U, BBURIEMO KRR HENO RO B THRE LU b OSHEEOTHE
SELTHAIIVEDDONL,

e ®

DEOFHPEHU ARBRERLUIL DOPBLETDHSH,

RFCBE LML BBUTCZ 20k F RO G ORRBCRTE, BLEPRL,
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% +t E 3 (VID
5 (Yield)
— — M ) 2 # F 725
T Tn & H o s B
1 7 LB i 8 & ‘ 7 He
B B No. of Total no.  Total Total{T) Wt(G) G/Txroo Wt of 9% age
No. of  No. of No. of grains i of
= . of no. of wt. of of 1000
spikelets grains par mealy
ears  per ear per ear spikelet  spikelets grains plant grains grains grains
gm. om. % gm. %
I 10 18.40 58.6 3.19 184 5'86 49.80 24.29 41.50 0.34
A z 14 17.79 32.4 2.94 249 733 57.95 26.23 35-80 1.09
(4,4,0,0) 3 13 16.70 49.7 2.94 217 647 51.80 24.61 38.20 1.09
M. 123 17.54 532 3.03 217 655 53.18 25.04 47.2 38.20 0.60
1 16 15.65 41.8 2.67 250 669 51.20 24.03 36.00 1.06
B 2 14 1870 51.2 273 262 717 61.90 28.26 39.40 1.41
(4,4,6w,00) 3 14 17.29 514 2.98 242 720 53.40 25.44 35-35 1.40
M. 4.7 17.13 417 278 251 702 55.50 25.91 46.7 36.98 1.30
1 17 19.10 48.6 2.54 325 826 66.60 28.52 34.68 1.73
C 2 17 18.82 47.2 .54 321 857 70.22 29.99 36.68 188
(4,4,0,0 3 1z 17.92 53.9 3.00 215 647 53.40 25.66 38.56 1.87
M. 153 18.66 49.6 2.65 287 760 63.54 27.86 438 36.46 1.82
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1 15 17.46 49.3 2.84 243 699 5796 25.14 43.3 35.87 072
D 2 12 17.33 42.0 2.31 208 480 39.40 18.91 48.0 39.40 0.21
(4,40w,00) 3 11 18.72 56.7 3.0z 206 623 22.01 35.30 0.65
Mm. 12.7 17.35 488 259 220 601 2202 36.64 0.56
I 9 17.03 53-9 3.17 153 485 39-49 16.53 34.70 2.53
E z 10 17.90 549 307 179 549 43.60 16-25 3325 495
(4,000) 3 10 18.40 54.8 2.98 184 548 45.27 19.33 3525 4.95
M. 9.7 17.82 54.6 - 3.06 172 527 2.9 18.14 424 34.40 437
I 22 10.19 42.3 2.21 422 933 77-14 32.20 3450 258
¥ 2 18 19.25 49.7 2.26 347 895 75.28 3151 35.20 2.24
(8000) 3 23 19.35 44.9 2.32 445 1031 83.04 31.94 30.90 330
M. 21.0 19.26 453 2.36 405 953 78.49 31.88 40.7 33.53 2.4

-
G 1 22 19.40 46.8 2.41 427 1030 33.97 33.00 351
2 21 17.85 39-2 2.20 375 825 27.44 32.95 3.77
C g,’ 0,0,0) 3 22 18.75 44,3 2.37 413 978 8o.40 . 30.74 31.2% 11.32
> M. 217 18.69 43.6 233 405 944 ' 30.72 3240 6.13
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(Amount of Roots in Different Spil Layers)

1BOR I I I m it
R Soil layer cm.  0—20 20—40 40—%0 70—100 Total
W =Y
Plat cm,  (20) (20) (39) (30) (100)

1 1.127 0.343 0.200 0.0 1.670
A (4,4,60) 2 ‘ 1.076 0.559 0.054 0.0 1.689
3 - 1.002 0.423 0.024 0.0 1.449
1 1.769 0.40% o.111 0.0 2.285
B (4,4,6w,0u) 2 1.508 0.505 0.152 0.0 2.105
3 1.056 0.352 0.023 0.0 1.431
1 1.069 0.325 0.108 oo 1.502
C (4,4,0,0) 2 1.455 0.647 0.051 c.o 2.153
3 1.458 0.426 0.075% 0.005 1.964
1 1.330 0.551 0.063 0.004 1.948
D (4,4,0w,00) 2 1.097 0.276 0.040 0.0 1.413
3 0.753 0.097 0.008 0.0 0.860
1 1.415 0.149 0.066 0.0 1.633
E  (4,00,0) 2 1.134 -0.133 0.064 0.0 1.331
3 1.043 0.115 0.057 0.0 1.215
1 1.179 0.282 0.105 0.0 1.566
F (8,0,0,0) 2 2.246 0.463 0.019 0.0 2.728
3 2.204 0.327 0.069 0.0 2.600
I 1.188 0.200 c.074 00 1.462
4,
G (2, 0,0,0) 2 1.631 0.201 0.032 0.0 1.864
2

’

3 1.994 0.314 0.044 0.0 2.352
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% hu # Ix)
(Amount of Water Absorbed from
BB LROR A (446 0) B (4,4,6w,04)
Period Soil layer 1 2 3 I 2 3
I 739(598)  906(62.6) 795(65-8)‘ 744(36.3)  967(45.3) ~ 762(32-4)
ZRB I 198(160)  223(15.4)  218(18.1) 177¢ 8.6)  230(108)  129( 5.5)
7/I-19/f W 169C16.1)  193(13.3)  151(12.5) 902(44.1)  638(29.9)  1082(46.1)
(42f days) [0 100( 8.1) 125C 8.7) 45( 3.6) 222(11.0) 300(14.0)  376(16.0)
s 1236 1447 1209 2045 2135 2349
I 1799(75.7) 2230(83.8) 1906(87.2) 1956(55.6)  2561(68.4)  1804(62.4)
il I 3820161)  247( 9.3)  154C 7.0) 165C 470 262( 70)  115( 4.0)
20/[-9/IV W  126C 530 122( 46) 110( 5.0) 1373(39.0)  825(22.0)  847(29.3)
(21 A days) I 71C 2.9) 61( 2.3) 17C 0.8, 23 0.6) 46C 2.6) 127( 4.3)
s 2318 2660 2187 3517 344 2893
[ 2789(62.2) 4261(76.9) 3645(78.6) 3326(47-1)  4301(59.5)  3428(60.1)
W RKER I 1405(31.3) 1069(19.3) 826(17.8) 960{13.6) 526(11.4) 796(14.0)
offi —30/ M 229( 5.1)  184C 3.3)  144( 3.1) 2776(39-3)  2101(29.1)  1363(23.9)
(21Hdays) [E 61( 1.4) 29( 0.5) 22( 0.5) o( 0.0) o( o0.0) 113( 2.0)
S s 5543 4637 7062 7228 5700
I 2634(39.3) 3982(45.9)  3829(47.4) 3457(349)  3978(37.5)  4230(42.5)
ma [ 2666(398)  5743(431)  3327(41.2) 2149(21.7)  2317(21.8)  1881(18.9)
1V—28/V W 1375(205)  958(11.0)  926(1r.4) 4189(42.2)  4305(40.5)  3632(36.5)
(28H days) M 22( 0.4) o( 0.0) o( 0.0) 120( 1.2) 20( 0.2) 217 2.1)
S 6697 8683 8082 991;5 10620 9960
[ 7961(53.8) 11379(62.1) 10175(63.1) 9483742.1) 11807(49.8) 10224(489)
Ell I 465:(31.4) 5282(28.8) 4525(28.1) 3451(15.3)  3635(15.3)  2921(14.0)
M 1929(13.0) 1457C 79) 1331C 8.3) 9240(41.0)  7869(33.2)  6924(33.1)
(112 days) [ 254C 1.8)  215( 1.2)  84( 0.5) 365( 16)  416( 17) 833 40)
S 14795 18333 16115 22539 23721 20902
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Different Soil Layers)

C (4 4,0,0) D (454 0w, 0w)
1 2 3 1 2 3

1162(67.0) 806(55.7) 935(70.8) 983(45.1) 576(26.4) 838(32.6)
47C 2.7) 185(12.9) 130( 9.8) 152( 7.0) 208( 9.5) 121( 4.7)
325(18.7)  278(191)  131C 9.9) 960(44.1)  1373(62.9)  1608(62.6)
201(11.6) 185(12.7) 125( 9.5) 84( 3.9) 27C 1.2) o( 0.0)

1735 1457 1321 2179 2184 2567
2590(75.0)  2158(75.7)  1959(82.8) 2354(80.4)  1442(48.1)  1967(55.2)
559(16.2) 404(14.2) 145C 6.3) 328(11.2) 133( 4.4) 87C 2.4)
178 5.2) 157( 550 176C 7-4) 142C 4.8)  1394(46.5)  1508(42.3)
125( 3.6) 133C 4-7) 82( 3.5) 105( 3.6) 28( 09)  ©o( 0.0)

3452 2852 2365 2929 2997 3562
4010(63.2)  4469(70.0)  3596(70.2) 3565(55.6)  2832(56:7)  3580(56.8)
1835(28.9)  1560(24.6)  1148(22.4) 1569(24.5) 446( 8.9) 656(10.4)
397C 6.3) 261( 4.1) 234( 5.7) 1070(16.7)  1696(34.0)  2062(32.7)
101( 1.6) 88C 1.4) 88( 1.7) 204C 3.2) 17( 0.3) o( 0.0)

6343 6387 5126 ' 6408 4991 6298
3739(43.5)  4818(51.3)  36260(47.1) 4262(48.6)  4230(56.3)  3266(39.3)
2082(34.7) 3412(36.3) 2904( 37.8) 2989(34.1) 2036(27.1) 2414(29.0)
1651(19.2) 995(10.6) 990(12.9) 917(10.5) 1245(16.6) 2633(31.7)
229( 2.7) 171( 1.8) 171( 2.2) 593(C 6.8) o( 0.0) o( 0.0)

8601 9396 - 7691 8761 7511 8313
11501(57.1)  12251(61.0)  10116(61.3) 11164(55.1)  9080(31.3)  9651(46.5)
5423(26.9)  5573(277)  4330(26.2) 5038(24.8)  2823(16.0)  3278(15.8)
2551(x2.7)  1691( 8.4)  1591( 9.6) 3089(15.2)  5708(32.3)  7811(37.7)
656( 3.3) 577C 2.9) 466( 2.8) 986C 4.9) 72( 0.4) o( 00)

20131 20092 16503 20277 17683 20740



456 BOE M X SEf HHR
MW M LfoR { (4 0,0,0) F (80,00 o
Period Soil layer 1 2 3 1 2 3
I 762(s15)  756(56.1)  795(54.2) 1006(64.4)  916(57.3)  1038(64.5)
ZeM I 225(152)  167(12.4)  193(132) 8686(5.6)  225(141)  189(1L.7)
7/I—19/f U 297(20.1) 268(19.9) 370(25.2) 350(22.4) 262(17.6) 321(20.0)
(42f days) M 195(13.2) 157(11.6) 108( 7.4) 119 7.6) 177(11.1) 61( 33)
S 1479 ‘ 1348 1466 1563 1600 1609
I 1419C71.0) 1855(82.5) 2022(77.8) 2026(82.9) 2987(89.1)  3271(86.9)
EMH I 270035 1450 6.5)  248( 9.5) 315C 89> 107C 3.2)  222( 5.9)
20f[—9/ll T  183C 92)  165C 7.3)  218C 8.4 206( 58)  151( 45)  208( §.5)
(21Hdays) JI  126( 6.3) 83 3.7 111 4.3) 83 2.4)  106( 3.2) 65( 1.7)
S 1998 2248 2599 3530 3351 3766
1 3164(747) 3557(79:3) 4400(89.3) 4587(62.8)  5208(77.2) 5191(71.2)
At I 619(14.6) 719(16.0) 243( 4.9) ' 2370(32.4) 1286(19:1)  1766(24.2)
offi—3o/fl I 341 81) 132C29)  218( 4.49) 239( 3.3 156C 23)  267C 3.7)
- (21fdays) 10 110 2.6) 75C 1.7) 64( 1.3) 109( 1:5) 95( 1.4) 66( 0.9)
S 4234 4483 4925 - 7305 6745 . 7290
I 3070(57.6)  3287(54.4) 4141(69.1) 3393(36.2)  4057(46.8)  42838(54.2)
g I 1309(24.6) 2081(34.5) 1260(21.0) 5134(54.8)  3593(44.9)  2935(37.2)
1V—28/V W 712(134)  640(10.63  445( 7-4) 742C 7.9) 574 6:6)  596( 7.5)
(28Hdays) I  239C 44> 32 05)  151( 2.5) ros( r.1)  138C 1.6) 89( 1)
S 5330 6040 5992 9374 8662 7908
[ 8415(64.5) 9455(67.0) 11358(75.8) 11912(54.7) 13168(64.7) 13788(67.0)
Eil I 2423(386) 3112(22.0) 1944(13.0) 7907(36.3)  5511(27.1)  5112(24.8)
M r533(1r.8)  1205( 8.5)  1256( 8.4) 1537C 71> 1163( 5.7)  1392( 6.8)
(112ffdays) [T  670C 5.1)  347C 2.5) 434C 2.9) 416C 1.9)  516C 2.5) " 281( 1.4)
S 13041 14119 14992 21772 20358 20573
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o4
G (2 0,0,0)
2-

I 2 3
1241(61.2) 857(55.8) 575(55-3)
238(11.7) 228(14.8) 163(10.3)
434(21.4) 282(18.3) 324(20.4)
115( 5.7) 17¢(11.1) 221(14.0)
2028 1537 1583
3323(79.8) 2903(88.5) 2886(86.4)
462(11.1) 134( 4.1 136( 4.1)
237C 5.7) 161( 4.9) 186( 5.6)
140( 3.4) 84( 2.6) 133( 4.0)
4162 3282 3341
4716(60.1) 4933(81.9) 5641(£0.3)
2637(33.6) 850(14.1) 1055(15.0)
427C 5.4) 165( 2.8) 228( 3.2)
62( 0.8) 77C 1.3) 105( 1.5)
7842 6023 7029
3126(34.0) 4035 3750(44.7)
4492(48.9) ? 3762(44.8)
1407(15.3) 599 685( 8.2)
156 1.7) 77 188C 2.2
9181 ? 8388
12406(53.4) 12728 13152(64.7)
7829(33.7) ? 5116(25.2)
2502(10.8) 1210 1426( 7.0)
473( 2.0) 408 647(° 3-2)
23213 ? 20341
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DEVELOPMENT AND ACTIVITIES OF ROOTS OF WHEAT AS
RELATED TO THE DISTRIBUTION OF NUTRIENT SALTS
AMONG DIFFERENT LAYERS OF THE SOIL

(Résumé)
Takuji Kovama and Yoshio Maruyama

1. The present experiments were undertaken to investigate the effects of
the distribution of the nutrient salts in different layers of scil upon the growth
of wheat.

Containers of galvanized iron sheeting, 25 cm. in diameter and 1 m. in depth
were filled with soil. The soil columns in the containers were divided with
sheets of paraffin wax into four layers, each 20, 20, 30 and 30 cm. thick in that
order from the top. The top surface of the soil column was also covered with
a paraffin sheet to prevent the evaporation. Each layer was auto-irrigated after
LivingsToN's method under a hydrostatic pull of 50 cm. water column, except
the third and the fourth layers of the plat B and D for which a pull of 30 cm.
water column was applied (cf next table).

Fertilizers were applied at the following rates.

~Soil layers I I IIT v Total
Plat - 20 cm. 20 cm. 30 cm. 30 cm. 100 cm.
A 4 4 6 (o) 14
B 4 4 Oy Ow 14
C 4 4 o o 8
D 4 4 Oy Oy 8
E 4 o o 4
F 8 o] o 8
G ) o} o 8

Unit: Kwan per Tan for each gradient.

With the exception of plat G, the fertilizers were applied by mixing with
the soil of each layer before packing. In plat G, 1/2 of the nitrogen was put on
in two applications on Feb. 13th. and March 14th. Two plants were set up for
each container, and three containers for each condition.

2. The factors constituting the yield of grains were affected by the condi-

tions investigated in the following way:
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a) The tillering was determined chiefly by the amount of fertilizers applied
to the top layers, the more fertilizers being applied, the earlier the tillering, and
the more tillers in number being obtained. Though the fertillizers in the second
layer induced tillering later in the growth period of the plant, no spike of
normal size was produced by such late shooting (cf. Table I).

b) Though the number of spikelets on the spikes of the stem produced
in normal tillering period, was slightly affected by the fertilizers in the second
layer, it was chiefly determined by the amount of fertilizers in the top layer (cf.
Table III).

c) The number of grains per spikelet on the spike of normal size was chiefly
determined by the amount of fertilizers in the top layer, the fertility of the lower
layers manifesting practically no effects. Contrary to the number of spikelets,
however, the number of grains per spikelet, so also the number of grains per
spike, decreased with the high fertility of the top layer. The contest for nutrient
among the spikes—the number of tillers now becoming the chief factor—may
explain these facts (cf. Table IV and V).

d) The weight of 1,000 grains, and the quality of grains—the richness of
content—were chiefly determined by the fertility of the second layer (cf. Table VI).

e) As, among other factors, the number of spikes concerns the yield of
grain most prominently, the yield was determined chiefly by the amount of
fertilizers in the top layer, though the effects of the fertilizers in deeper layers on
other factors for yield were also noticeable.

f) The moisture and the fertility of the third and fourth layers showed
practically no effects on the top-growth of the plant.

3. Owing to the fragility of the root of wheat, the difference of ts develop-
ment in different soil layers was not so clear with wheat as with upland rice.
It was noticed, however, that the development of the root was related to the
growth of the top, and that the root developed better in the fertilized layer (cf.
Table VIII).

4. As to the absorption of water from different layers, which will indicate
the amount and action of the root in those layers, the following facts were
noticed (cf. Table IX): '

a) Comparing upland rice, wheat having the deep developing seminal roots,
absorbed in the early stage of development more water from the deeper layers.

b) Later with the development of the nodal roots, the amount of water
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absorbed from the top layer increased markedly.

As the plant grows, the absorption of water from the deeper layers also in-
creases.

c) In contrast with upland rice, the relative amount of water absorbed by
wheat from the third and the lower layers was small as compared with the total
absorption, especially the absorption from the fourth layer was almost negligible.
When the third layer was in wet condition, however, much water was absorbed
from it, increasing markedly the total amount of absorption. Such high absorp-
tion, however, had pratically no influence on the top-growth.

5. These aspects of the water absorption from different layers will not only
help us to explain the above mentioned effects of the fertilizers in different soil
layers upon the yield (cf. 2), but will also make clear why the fertilizers in the

various depth produce different effects upon upland rice and wheat.




