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Hideo Smisumo and Renzo Honma : Studies on Effects of Pine Tree Leaves
Supplied to the Sand Dune Field in Shonai District (Part 3). Influence
of Soil Moisture on the Growth and Yield of Soybean.
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FEPIR R REEN 5 OFh R BET BHF5E (BB 33)——3RF - KM 83

BERLBVTE, WThoKDIXTh, RERSOLD, Tihbb, T0%K, 50%X,
402X 3% X U30% X OBIEBD b 0, 60%X B X U0ZBXOBE2 L0 b O BPRRORE
7L, 60%X BT IZHERES DL O BE/NORETHS. KFXOFHREALKTEX
D AR, KxBBETED 25, 268 AEOLOLZHELD T 2.

GEIZRCTE, WThoKFR TS, RERELLELO0Y b, BREBOLOPRED

L, HEbLEVD
DIE70%X B X U BI3E FH, £, RBIVROEFRLTITHER
409 fG = = ES 2 AR
e §%§ﬁ¥E§§ %F_%i FE E% | PR 2% | AR
Db D, 60%XB J (%) | (9%8) | (%) | (%6) | (%) | (%) (%) | (%)
X UB0% X D#AEE ﬁ A-1 6692 0.963 0436 0115 C.471 0079 0.718 8.157
A-1| 6.869, 1.299 0458 0.121| 0.655 0.136 0.855/ 0.219
HED b0, 30% 7F/j/}\ A-1 6564‘ 1.411i 0474‘ 0.068 €.477) 0.004] 0668 0.154
" L7 15| A-1| 6123 0941/ 0356 0.071 0405 €107 1596 0.164
RoWmIE 154 0% 1;3 2 | A-1| 6207 0963 0425 0.069 0.431 0101 1.508 0.187
S ~ 3 -1 | 6643 0.838 0.376 0.058 0500/ €.106] 1.724) 0.404
E0b Dk bR A E| AL
202X D FNIE 2 4 S #5 | 6505 1.069 0.421] 0.084) 0492 0.104 1.178 0.214
HEDOHDOTH D M | A-2 | 6.721] 0943 0.439] 0.086/ 0.465 0.069 0.680 0.175
5 % X # | A-2 | 6998 1.410/ 0.518 0.119 0.681] 0.109 1.401] 0.299
B, T OB #ﬁ“\ A-2 | 6541 1.584 0538 0.099 0.729] 0130 1.278 0.254
< #A 15| A-2 | 6119 1.087, 0425/ 0.079) C.425 0.083 1.222 0.139
ATh5. £HXO W A 2 | A-2 | 6459 1.063] 0432 0.074 0.416| 0.118 1.609 0.148
SEHRIE X, KD N FE( A-2 | 6618 0.899 0378 0.061 0.417| 0.116| 1.564 0.305
BlSL CHEE - SE 3 | 6576 1.164| 0455 0086 0522 0.104 1.292) 0.220
AT 23802 X LT e | B-1]| 6628 1.079 0.451 o114 0470 0.056 0.783 0.187
L R E L T | B-1| 6471 1.352 0450 0.119 0.529, 0.087| 1.510 0.464
P 7 #\ | B-1| 6.452| 1.468 0.445 0.103| ©.465 0.117| 0.901] C.183
VoiZ 50072 15| B-1| 6161 1208 0395 0.109 0.453 0.098 2.148| 0.217
248 2 | B-1 | 6.260| 1.077| 0465/ 0.114] ©.380 0.116| 1.820| €.201
BE/HE Okt B ZE| B-1| 6.608 1.048 ©€.399| 0.074] 24900 0.101] 1.707 0.221
2T, 7K5360 ¥ ¥ | 6430 1.204 0434 0.106 0450 0.096 1478 0.246
2 > S AN 2, 3
761X X 4076 1X | 4= | B-2| 6.890 1.119] 0.374] 0107| 0.406 0.043] 0.478 0.342
oMK, & B | B—2 | 6.468 1.470 0.440| 0.106| 0481 0.104| 2145 0318
¥ | B-2 | 6411 1.481| 0.477| 0100/ 0.438 0.077| 0.905 ©0.212
KOWET H 5 4005 B 15| B-2 | 6168 1089 0.422 0.093 0.407 0.075 1.548| 0.199
A X °#x 2 | B-2 | 6.224 1.088 0450 0.094' 0398 0.116/ 1.825 0.166
B, % ORLOXT 7 | B-2 | 6641 0984 0401 0.076 0378 0.102) 1.634| 0.430
WIS RS hva 5 | 6.467] 1.205| 0.427| 0.096/ 0.418 0.086| 1.423 0.278
DLOTHB. % REA
w g | c-1| 6627] 1.130| 0460 0.164 0526/ 0.078/ 1.383 0.375
DHEDOER/PND S D # | C-1| 6.685 1.472 058;‘ 0.139, 0.649] 0.157| 1.580 0.344
, # | C-1| 7.450| 1.366/ 0.460 0.096 0549/ 0.096 1.500 0.300
&, KBIN%XE o mo15 C-1| 5901 1503 0455 0077 0529 0125 0.967 0.207
B, WFRD 238 2 | C-1| 6.010, 1.488 0.436| 0114 0448 — | 1716 0.259
i p - PR B C-1| 7035 1.302| 0677, 0139 0.431 0.137| 1.948 0.519
ME2HLESO D
A3 = SE 45 | 6618 1.377] 0512 0122 0522 0.119 1.516 0.334
DT 1.1~08 0&Ed e |
' s | C~2 | 6793 1.535| 0.445! 0.202| 0.589 0.076/ 1.091 0.359
HNicy 5. 2k W | C—2| 6327 1693 0.613 0374 03896 0509 1.000 0.629
1 B | c-2| 6517 1.606| 0.678 0.328/ 0.658 0.185/ 2.023 0.518
SR, AT ooslB 18| C-2| — | — | 0795 0419 — | — 0.989, 0.867
1548, 2Kk b °FX 2 | C—2| 5871 1916 0.893] 0.824| 0.668 0.720| 0.962 0.231
CREX K320 A 7| C-2 | 6509 1571 0.578 0.176/ 0.465 0.116| 1.328 0.618
[oN/a 7k ;
%X Dk S 3 | 6403 1664 0.667 0387 0.655 0321 1.232 0537
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BB BRER, HRX R X CHABK O 2 hic L AR & b/AS WEET 5D, Bkl
BOXLFEELTVBI LEERLTVS. HKGE 20l OBRCB VT, KIE
BOERKIC L 2 £ EHEORER, 20~12 oFERNICH VXK xREELRL 2 0ER
FHA BT,

8) FH&, X, KB OR0ZEER S NICKER

WIBRIT R T T &L, TFEOEREZELBVT, KOT0%X 5 X 18602 X 0 HEFEH& 0
L0, 50%IX, 402X X 00202 X DEAIED b © I & PIZ30% X OBRIERLZD b O 23,
FOROBEREEERL, 20%XORIE2HEAEED L O EERATHIEEXOMIE 1.5 4L
DL DR, TN LEXOBRNMEERL TS, FXORBRTEEEE L KT L OBK
¥ RBIC, KFEDT iy, BROGHEENOEREIZRSBOONZIICLED
ha.

FEOBBROEEICHE T, KOT0~0%XoBIEMED b 0, 30%XHEIE 1.5 fEHis
Db ORLNIC20%XKRE2 EREDOLDOOEERIE, ZTOXTRKT, T0~40%X 0%
EREO LR S TIL0%BXE X V%X OEMBEO S DOEEER, ZOXKOR/NTHS.
AR PHERER L KD L F—EOEMERT. TiabbiKT ORI BRI I 1
 BOEERL TV 5.

EomIEHERECH T, KOT0%IX, 602X 5 X V402X O0BRERMED b 0, 502X 13
L U20%XOWBIE2 ERED L DR 5 CII0BXBEBO L OR, FXOBKER LD,
702X, 5025X 3 X U302 X O#HZE 1.5 EHiL5D b D, 402X B X 0020% X DA O
D bTICE0BXBIEBEO S L DR, TOROR/MEEZED T3, EXPHEORFEL
K53 ORI, KBTO~L0%KX T, ZOMBHE L2 TR, 30%BKH L F20%X T
ZOHEEPELPCHED NG,

BT T, ZORTHEERLAVD DX, T0~B0ZXOHREESD b0, 40%XB
X UB0BXOMAIED L D7 b NIC20ZBXOBRIE2 EHEDO L O, ZOXRTHRLENL O
1%, 30%XOMBE 15 EHE0 L0 EERTIE, T E&ROBEBOLOTHS. &KX
SEE O BRER & KT & OBERRIE, RERICHB v TKDOED E HCEBRI L vicERoHE
BARLNB. '

P T, BEEGERORSD DI, KI0ZXOWMEMELINE, wTFhd &K
HERFED L DT, BHEOL DX, 40~20%XOBREBOL O, 602%XB X U50%X D
RGOS Ok b WICT0BX ORI 15 S0 b0 ThH 5. FRVEHEZELEFEL
Ko E oBRE, KaifEzRL, RZ20o@EREEL, TRV, 20XKEHLRE K
ExED T 5. :

BEROERCE T, T0%XB X U0ZX0HERMED L 0, 60%K X U50% X 0
REREGD L0 b UICA0%BX B X V02X OBE 2 EHEEFO L 0, BEXFTRLELL,
B/ADLOE, TR LKTERCTL, 2OROBMEOLDTHS. £#XEHEREE
R E ORI, BahEERL Ty 38, 0% X0OBRIEIFROSZEREEROE
L T 5.

ZRICBVTIROBEESHEORELZ VL0, KOT0%X B L UB0UXOBRIEE D 3
D, 60X OWIE2 [EiEL5D L 0, H0BXDOMIEE 1.5 EHE50 L 0, 402X OHEEHEL D
Lo, 0%XOBEHEDL DT, TKbDhvb ok, KIT0%XoREERKLD S D, 60
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DOELECL O, 7K5350%
X OHENHSD b D7 b
0%X O 15 EHiED b
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502X O ERG- O b D, 60
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OEEREHHET 5. HicKkD
0%XDLDEEDEFEEN

ik

9) SERAEHAM A OARFEHAL

H=5
B

HURITRT L L, il
AR O FRIC I8V T, 7K4350
%UEDL D, BREBEDODL
O BEHEHERL DR,
WAL D DR LL . K
530% P F TR, BEE 1515
HBEDLOR, TOERLD
<, BABOLDORIRLE
V. BB X USRI W T
3, *oFFEHRNER, Kx
BEEERL TV 5. BEHER
FEEE BT, KF50%LL

FERR R REER & DR Fic BIT 3050 (BB 38)—2RF « AH 85
S|4 B OEREAHE
g = ] 6H6H~7HbH~8H3H~ 5
ﬁﬁ‘gj&%ﬂ HE ﬁoﬁ FEEI 7)5]4752 SEZE 8ﬂ31E 51'
] IR %%%ﬁﬂﬁ%ﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁ
il J%%\E.,% (kg) & (kg) & (keg) [ (kg
m | A1 266 1796 815 2877
o A-1 937‘ 1760, . 836 2833
R | A-l 1756 750 260
70%| # 15| A-1 178  16.99 952  28.29
Ma 2 A-1 215 1491 929 2635
" OB A-l 158 1657, 907  27.22
¥oB 218 1693 865 2776
| A2 317 1564 684 2565
% | A-2 256 1533 739" 951
67 A-2 261  13.42 6.76, 22.79
602 % 15‘ A-2 244 1383 811 2438
- ‘ A-2 297 1155/ - ~7.90, 2172
K & % A-2 1.87‘ 13.24 7.67 22.78
B 249  13.83 743 22.09
| & 1 B-1 283 1403 617 2303
| B-1 2.73) 1341 5.88 2202
A = 254 1197 6.09 20.60
509 % 15| B-1 241  12.25 7200 2186
% 2 | B-1 227 1106 6.82 2015
07 %f B-1 1.79] 12,50 713 2142
SEoig 243 1254 6.55 2151
g | B-2 | 200 1120 463 17.92
¥ | B-2 | 229 1201 488 1918
R iBﬁ 1.58 8.74 510 1542
402" % 1.5 B-2 1.60] 10.08 583 1751
LR 2 }Bﬂ 1.39 9.85 6.15  17.39
(A B B-2 | 164  10.70 596, 1830
% -m | 177 1043 543 1762
g | C-1 | 213 748 370, 1331
# | C-1 1.83 9.18 315  14.16
i s 161 712 436 13.09
30%| 7 15 C-1. 1.32 6.09 3.65 11.06
R 2 c-1 1.51 5.91 3.74| 1116
® Bl C-1 1.41 841 453 1435
B 163 7.43 386 11.01
m | c-2 129 413 295  7.69
#e C-2 1.07 459 1.83 7.49
U7 C-2 1.14 3.91 2.02 7.07
20% A 15| C-2 0.71 1.90 0.67 3.28 .
PR 2 Cc-2 1.08 3.41 1.49 5.98
wn E C-2 0.99 5.09 249 8.48
EB 1.05 3.84 1.78 6.67
| 178 237 108 523
i % 164 227 108 49
i # L7 229 109 509
% 50%| & 15 1850 279 1.28 5.92
L T 165 244 . 086 495
e n E ; 0.73 1.36 0.72, 2.81
B 1.56 2.25 102 483
* % E mm 86.4 85.4 73.2] 2450
7k H 7% g B l 1.91 1.89! 1.63 5.43
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2) | : % | Bk | B,
‘ﬁm 106w | 20| Sl P %g‘i | EFB#\LSF% #255) ﬁ:)% 5 5 153)
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35.60. 20. 76 28. 18 31 68 28.03I 29.53/28.33) 28.63
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B ll%élmh2 BREOYE, 3) FHII0R, k28, A 5HSE
i3 HBIR OIS,

32.48 28. 53‘ 30.89: 29.80} 30.36: 2796 29.37
!

EHROL SIS, HERECH TS, K0%0MLEO b 0E, T0%OMLED b O
CHU T, FH2ER X UOREAR LT BRFEY, EoEDOREERL, K550%0
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FEPIRY I ARIERE & O #h RICBE S BB (B8 33— - A 87

X, FABEXHELEY. UL, 5B LBEOMER, KI20%0\EABO L O EEESHED
THETEAD IR CTHLOXI VL.

WEEREE, £FRHI6HMOMET 32, KP0%OREBEBIEO L O 0BE
X, FRTIOE:, 28R UHBRE, SUEERIEOCL OICEL, BAEGEET
H5. Larl, FHELIROEERIICELIDLE .

(5) & =
1) =L, B3, FEs o THERE
misE B, B, A LRI THEONE :
L lmmmK EEK | BEK (A, BB, EpaEK| aRh GXPEEE
=\ {15 | 154 X2 f& X | =

| | | | |
AR e e an R RS R

e [P =l e o] beseeles '
BT JR (K D S PR (IS s AR el IS
5

I |

B0 (cm)| 455314 480 323 45.2 37.0 580, 24.0 44,8 310 540/ 34.0/58.0 24.0/47.1/ 325 810
ﬁm$%w%n%ﬂﬂmvmmwmm@%nm
\

WM 0 9 3 7 2 9 3 8§ 2 8 2 11 3 1| 27525 7
B f | 100 33 78 22 100 33 89‘ 221 89 22/ 122 3 122 22 83 28‘ 78
0 51& 1] 45 9 47§ 8 30 21 48 5 54 16 54 5473 82 88
A = 1001 22 ssi ona e ol 10 106 31 106 10| 93| 16 173
FH (kg) 770, 135 630, 60| 675 110 965, 2651025 301140 2101140 30 868 109 217

(£7)|6.22 1,09 5.00 048 545 0.89 7.79 2.148.28 0.24 9.21 1.70 921|024/ 7.01 0.73 175
B Mo % 100 18 81 8 87 14 125 34 133 3 148 27,148 3123 23 28

TR BZ E, MEIICE AXRY PRROBET R LEN, BE, FEi LU

CTFERECSOVWTTHY, BEOMMARL IR, 2B0LY—tHEREECEE
DL O LML ERE, BI8EOHEY THD. ETENERSKE, £XFOEEOL O
L, BEOLDL, BE 15 EXTH 308, REMSXOKEELOFHOLEF, 111%
AL, BLTEY. Lil, EEOLOICKL, &XFAREDOD O TH23cm, HEDO DL O
X 57cm (K<, EXEFEFEHTE.

BB TR, FEXORLZOL O, HRL S ORL Tw 2 lmERL, EEDT
AICEL, WThd TRKUETHED, /hOL0E, Wil 247w L 3AXRThH 3.
L TOBBROoZV-L01, RERSXKTEEHIETHS. L L TEREEOFEHEK
B UORED ZTHE, EEL Y FiFE 0545, BFIT 455Dk,

TRz, AXPREBRES T 5D TH 55, BREHRSFXSNT U LHRBIESL 24,
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I P, : ;

FTEOBECRBW TR, R0 kg BoLVICARE, FEHNEOREHRELLZLOTH
50, £XhmofgEE, BREEX?D 9124, FRIIRE2EXO 0.24ATH 5. £X&EH
OEHRE R 701A, &EIZ073AT, ThEORERENE » EERE CILTNE, Fi
FRWARE, BEIHL/2E2RLT05. LB ELBXOEEREEZ 100 £ LT, £#£KXj]
OEEE BT 5 L, HERXS], WIEXET7, WIE 15X 125, MIE2 HX 133, BER
X148 <, REMBAXSHEYOEB L RL T3, 20FEKO—HE, +EKSEFCE
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) H2E HE2E

2%, AY PHNOEEOBET 2 b C/KFEFEDFIE (

%bﬁ#ok)mﬁiotﬂ®ﬁ,bkﬁof,ﬁ@%
HY, DOCTERRE~OKGHEGEOHEBICHT 2 HEHEINE BESH 5.
2) FEIKDEREOEE = 6O ITIBUEY)

I IRERIR B X OUK D OEIEE
P I D FEKD ORI &b%ﬁ:

195
Kk & a5_S i_ERLERE e
E B \ 70 60 | 50 | 4 | 30 | » | %o
BIY B B £ (m 47.1 40.1 36.9 46.7 37.8 325 81.0
= B H = 100 85.1 783 99.2 80.3 69.0 | 1720
% T o 4 K K 75 70| 73 5.2 47| 25 7.0
5 | A 7 #| 100 933| 973| 693| 627 333 933
% | & o | 3| 398| 3s47| 5| 213 82| 880
® | B H =% 100 841 734 58.1 450 | 174 | 1869
T o8 B @ 175| 139 123 114 67! 19|
+ | H jiod B3 100 794 70.3 65.1 38.2 10.9
5 %%‘V%@ﬁb TEEARL | 7014 555 493% 458 2694 0734 175
T )24 = 100 79.2 70.3 65.3 384 104 250
« |F B I E (@ 65 5.1 4.8 41 2.8 15
= |\ H = 100 785 73.8 63.1 431 23.1
L E B o B (9 9.7 74 6.7 5.9 3.9 15
R E e = 100 76.3 69.1 610 49.92 155
= | B w8 @| 32| 26| 20 23| 23 08|
SHE e =2 10| 8L3| 910| 7L9| 718| 250
B%E * REROLREHELLLDTHS.
2058
K K % (LEAKE)
SEERN 7 | e | s | o |3 | 2
7| PEEFE (%) | 6505| ° 6576 6.430 6.467 6.618 6.403
B O = 100 101.1 98.8 99.4 101.7 98.4
5 EEEHRE (%) 1.069 1.164 1.204 1.205 1.377 1.664
) =4 = 100 108.9 112.6 112.7 128.8 155.7
SEEEEE (%) 0.421 0.455 0.434 0.427 0.512 0.667
« | B K % 100 108.1 103.1 101.4 121.6 158.4
Zﬁﬁ@gﬁ;@ B (/ 0.084 0.086 0.106 095 0.122 0.387
E 100 102.4 126.2 114.3 145.2 469.7
Eﬁ%ﬁ% (%) 0.490 0.522 0.450 0.418 0522 | 0655
w| B K OF 100 106.5 91.8 85.3 1965 133.7
SEEERE (%) 0.104 0.104 0.096 0.086 0.119 0.321
T, =23 100 100 92.3 82.7 114.4 308.7
EHERE (%) 1.178 1.292 1.478 1.423 1516 1.232
| B K% 100 109.7 125.5 120.8 128.7 104.6
SRR (%) 0.214 0.220 0.246 0.278 0.334 0.537
= 3 100 102.8 115.0 130.0 156.0 250.9
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Summary
This research was conducted to investigate the influence of soil moisture on the
growth, harvest and quality of soybean. The soil used was the soil of the sand dune
and the manure was supplied with the fallen leaves of the black pine tree, super-
phosphate and potassium chloride, and the percentage of soil moisture was 20%, 30%,
409, 502, 602 and 702 to the water capacity. The variety of soybean, TOKACHI
NAGAHA, was used; and the.following results were obtained.

1) The length of the stem was susceptible to the influence from soil moisture,
but its length brought about various results in general.

2) The soil moisture had a great influence on the number of nodes and pods,
and therefore their number became generally smaller in proportion to the decrease
of the soil moisture. ‘

3) The plots which were mixed with one and half times pine leaves (45g), two
times pine leaves (60g), and covered with pine leaves (this plot was mixed with 30g
and covered with 15g pine leaves), each ranked higher than 402 in the soil moisture
were always above those which were mixed with farmyard—rﬁanure (30g), and with
pine leaves (30g), each ranked higher than 40% in the soil moisture in the harvest
of the grain. The plot which was covered with pine leaves had, first of all, a heavey
harvest of the grain.

4) Thinking over the soil moisture alone, the harvest of the grain was controlled
entirely by the soil moisture, that is, the harvest increased in proportion to the addi-
tion of the soil moisture up to 70%, but even with about 502, of moisture the grain
had a considerable yield, good in quality.

"~ 5) Judging from the nitrogen content of the stem and the pod, the plot con-
tained a low percentage of soil moisture surpassed in the amount of the nitrogen
the plot which contained a high percentage of soil moisture.

6) The relationship between the nitrogen content and the soil moisture was
not definitely shown by the various numerical value given for the nitrogen content
of the grain and the root, but, though the increment was small, the nitrogen content
showed a tendency to increase to 302 of soil moisture.

7) The content of phosphoric acid of the grain, stem, pod and root showed a
tendency to increase in proportion to the decrease of the soil moisture.

8) From the view—point of the results of the above investigation, it seems rea-
sonable to assume that the soil moisture brought about satisfactory results on the
growth and the harvest of soybean, and the nitrogen content of the grain (the nitro-
gen content was more in proportion to the decrease of soil moisture,. but the diffe-
rence was very small respectively among all soil moisture plots) was suitable in the
case of about 702 to the water capacity. '
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