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Preserving and Improvement of Soil Productivity
by the Application of Organic Material
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Abstract : An experiment was carried out for 13 years with sweet potato and rye at a
virgin soil in order to obtain a fundamental data on preserving and improvement of soil
productiuity dy the application of organic material (composed manure). The results obtained
were as follows:

1) The application of a large quantity of composed manures showed the maximum
yield of the crops (sweet potato and rye) and maintaind the productivity of the soil and
lowerd the diminishing returns under the application of a large quantity of fertilizers.

2) The application of a large quantity of composed manures increased water-stable
aggregates, humus, and available silica and maintaind exchangeable calcium in the soil.

3) The application of calcium silicate increased the yield of rye under the application
of a large quantity of fertilizers but did not show the effect to the preserving the soil
productivity. The application of calcium silicate increased available silica in the soil but
did not exchangeable calcium.

4) The data on the content of amino acids, reducing sugar, and vitamin C in the crops
was introduced.
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BRI DD, S SITALEIERIOBRIC & > THC 2 MMTTRBOM AN EOREICERE NS D
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BN I N, FOBRIIYULHFBEOTHIC LD, RBEREELLY, FHRRDOL®, 10
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(R® 31. 6%, M 28.5%, #BD 10.5%), 51 29.4%, BH 1.39%, B2 &L ] TH 5.
F#D pH (H:0)=6.5 PH (KCD)=5.2, Y1=0.44, UV vBBINK 29.0%, RN 824 mg
(HsPOs) TH 5o '

# moo® oo

RHEXE MHERSIER] (C), MHERARE] (C1), MEHEEXR]) (Co) DiEdic, HBho s A4
BORDELTH A AEHRTS (54 AR (S 2%, o5 TR (F) & [2E)
) DIREMAELET, HEELHZEK] (CF), MEESEDIER] (Cf), HELEEZEK]
(CiF), THRLBALEX] (Cuf), TEMEEEZER] (CF), MEHEDER] (Cd), 44 HrE
BRI SiF), 74 AvPRR] (Sif) D8R E Lk C BRI EFMEEDOETIEIREEY
DHDTH->T, FIERIKATZETHY, LEDEHERIBE®RTIIL . Tk, ¥4 VKR
WHERTH B, . ‘

Ce Rid1I0T— 0, HYEICHER3, 000 kg, &KAEIC 3,000 kg, 1 4EMIE 6,000 kg 2 M EUFHE
A, Ci RKiZEECL, 000 kg, APEICL,000kg, 1| 4FRIEN2,000kg THBo Si Ridl0T—HD,
BEIC100 kg, AR 100ke, | EMEN200 kg 2 BERA, FRIZI07T—4%D, HETIR, N
BE 6 kg, JBHE 3kg, Bt 9kg, P:0s 7.5kg, K20 22.5kg 2 TRIC, LfETit, NITHE 10.5ke,
B4 5ke, FF 15kg, P20s 15 kg, KO 15kg #MBICHEMA, {KIIFROZ4XFTH2. I8
FHZNRELTyE==7, PRERY VB, K 3EAD Y 2RV fEHIZ, BWRAISE (19604F)
KIF, 15 (HEHI6S), 36EHME, HE (K1 5] THEL, F£TEATIORERRERRE
BEE L 7o SEARFHT Table | DEBOTH 3,

Table 1. Plan of cultivation experiment

Abreviation of Quantity of manure and fertilizer applied per 10 ‘ares
Crop exp. plots Composed Calcium Fertilizer*
manure silicate
(sD (F or f)
C:F 3,000 kg - 9 kg as N
CiF 1,000 kg - F 7.5kg as P:z0s
C.oF - - 22.5kg as k20
Sweet potato SiF N " 100kg
Caf 3,000kg -
Caf 1,000kg L= f =-F (N, P:0s, K20)
Cof - - 2
Sif - © 100kg
C:F . 3,000 kg T i15kg as N
CiF 1., 000 kg - F { 15kg as P20s
C.OF - - 15kg as K20
Rye SiF — 100 kg
Cof 3,000kg -
Cif 1,000 kg - f =E(N, P:0s, K20)
Cof - - 2 ’
Sif —_ ' 100 kg

* Fertilizer (ammonium chroride, calcined phosphate and Potassium chloride)
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HBESE . ,
WERRAIC, BX, BE, B, RMEE, SRREZE~, KGRI, 107-1%D0%
W, BEZE, 7, WEO 1.8 B2, KENBRELZRG Lo HEZINERIC, 07—
WEDDA W, YNEERN, A 2ESY VEHEITH Uk :
SAE

TERERBRRKICONT, EHIRH%, SRYyLOMEAICERL, BALTHE L. #iR
T OWT, B, WKHRE, BREGK, B854 BT L. BERMSEREY Tk
D, WKERE? X1lem~2mm, 2~0.2mm DWAFELICHT 2L TRD, BREGRKIZ
KCl IR & B RINC & » TRDY, BT A BIBEFBRBHRD <X B3RBETIN, BEEEETE
BL, BREETER Lo REHIEBRER (50 ml 6K Si02 0. 1~0.5mg, 600mg T
WE), PREM (50 ml F SiOz 0.025~0. 125 mg, 680 mp THIE), EEEH (50 ml$ SiO: -
0.01~0.05 mg, 830 mp TRIZE) D 3 EKEMA 7o
_ fEI3, MBRI4TEE (19724F) INFORE, SERBOHECSNT, €231V B BLUC, F

v, TI/E, FUBREERELK. EAIVBIBFAIOLEY, £2IVCELI—T=}
97 2=k FIOVEY, FoRByr—ag—niE, 72/ BIRIAREETEE, T
EERAFES KX VHREAIERL, ~V 5 YETETEAERL, FUHitibdiz.

BREBLIUEE

EHOEE, X

RECDONT, TORFRBOERIT Table 2 DEEVTH 2. choORELIEBONE
DEY (B 1) &, BEMORRBERLELSDOTH 30 LFORRTIE, TTIK, S&-
KU KD IR R & MY ER, LEERWEROCEEHOERTH-T, £ iIx
VTRV ) Th oo MU (Cof) 2HWEICEZ B &, Cof IZFHDRMB & FHITITE b5

Table 2. Yield of rye in kilograms per 10 ares

C: C Co Si.
Stage -
CoF C.f CiF Caf CoF Cof SiF Sif
1 ' .
1960—1962 361 389 361 359 343 350 384 341
Mean value)
I ’ ' o
1963—1965 278 274 267 223 216 261 345 . 245
(Mean value) '
‘I . ) _
1966—1968 386 341 351 242 223 219 345 206
(Mean value) .
v e :
1969—1971 327 204 234 187 199 173 231 132
(Mean value) ,
-V
1972 285 236 270 184 198 175 276 128
Total yields for : )
‘ thirteen years 4339' 3860 391‘2 3220 3138 3183 4191 2901




36 BAAREMEEE Hir B ¥ W3IT

BUTL %o £LT, IMERORIES, 4 AR (Sif) 2RBERIETH 5. CHICHL
T, SEAEZIBC LA EHERESIE (CF) T, i DHBINEIT Cof KR TEL, Z0RER
FELHICHILTL Bo 2D, WEETREZRICLZHEIIRIRDALNL. DEDEE,
B EEINZ MR EDIE (Cif) T, REOHMOBEMIZ Cof IKHNTRPEMEND
B, 1IRE (3,220kg) b Cof (3.183kg) EREAEALTHY, DI L THESRTR,
ZOHBRAEVHOLNIT. L L, BEOBEAKE, HELEOPRIZ LIS S5bN, CF DK
SMRT LS, WROHBHARDIELY, HELRESVIMIERICD, HIBEDHRE
U, #IRES CF (3,912kg) T, &R, B 2MHOKEZERLIco ZROS LIC, SSICHE
AR LAHESESE (CF) TR, WKEHRoMEmEs>HhT, Mh#Esn, RRES
C:F (4,339kg) TARRH, HEERLI. 5%, KAMOBRIE 1 (1960—19624F) & C.F

(53%), Caof (40%), CiF (44%), CoF (25%), fliRizH 3, BIH (1963—19654F) I,
CoF (10%), Cif (8%), CiF (12%), CoF (13%), fiRizbh$ ', BIPLIKIZERFE (DT
) Ehid T€o] Thh, HERRODINCE, SIS SRS RIRBREEY LA, #
EORGEEREL T E, BRBREBASNLLEY, HESBHHBBO—-REL T E
Dhhb. HIBELETELIT Cof KAHSNB LI, EROKBEHICEBPLPRDL, £
IWEL D Cof (3,860 kg) &4&Kth, $4AERTDOT, MRERDS > THEEFFIL, »OWMB -
REQOWAE S, MAEHBELTW K, 2RO, HESHE (CF) KidhEksnncE
ﬁbméomﬁ,%m¢®74@®ﬁmtbf74ﬁw%MLt%é,%m#nﬁ$F@A%k@
DX SICRIEEAR S, 582 40% L, E&HIEBRD LT DT, HBSESMICT
W BCERTENN 44 ALDIBIINESARL T EHic, RIRLRIET, 71 B
DA X 2 EFERIPE OKRETEHAIBRBELTY L. b, BORBAHBEZRICENT, 4
FICHIR L, TOMRE, TEABREWRE, EREED, HIELBOEHE, CF, Cof ftic, &3k
KRIL, EELEOHENLR LT LN, Chid, SHCRELAHESROERERLESD
CEINIEETE2BCEEEbNG. UEET BIC, ZOMRERLY, WMAEHERELTY K
BICid, BEOS &I, {EROBATLED b EROHELIEA L TWrRENLDT, TORKRIRT
MR EOBETE R IVROALNI LN, HEDr 1BRALLTO 4 A Ti}, ZB
TFICHIRIZA OB D, Ba AN EETYLCEMREN, FREDERUABBEROFHET
HBENSIEEETR UK. BB, TF 187 BEOMEME, 13EMFEAT, CF (1,343g), Cif
(1,344 ), CiF (1,342g), Cuf (1,331g), CoF (1,335g), Cof (1,333g), SiF (1,348g),
Sif (1,321g) DHMEAEFRL, HEEE (CF, Cof #ix) PHELE (CF) RTOEBPPHE
Vo TNOITHRESUYOBEMIMRICKL TEDEMBEL, TOH®%, FLHLiC 1.8IEBELERL,
Hole M A D ERDAE & HICHD T 2D EFOBBICE > T Do Fh, 74 HLBIE (SiF) 14
Reh, BEO 1.87EARL, HiCr4 AP (Sif) RERh, REOMAERT &N D &SI
BOMBARLUTo 4 ‘

HEDR IOV TE, Table 3 DEHVTH B0 FHEEDE (Cof) ZHEEKEZ B L&, 134
IR EIE 26, 112kg THY, RIEDH 4 HALE (Sif) KOV THENRREERL. L
L, EEFICEBSBRLTZEOSEIMEBO DT, T, WHERICHNT, ERESHLT
b, Cof KBLNBELD, BID (27,97Tkg) BETHEMUALEETH S0 CF KBNTD,
B OWRIZA S NI HEEWBRBATHE, Cf ©&5ICHIED 30,962kg &85 T,
MHEE DA X DT 50 T/, WEBELIICHEIHMLTO {HEABS 2. L, HEED
BRBNT, BMETESE, CF RILE 28,183kg) KAHONB LI, WEMBHLA - TED
T3 XbiC, RIEHHTHROEEAEWRAT S &, Cof ®XIIC, HIUE 31,605kg E4KH,
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Table 3. Yield of sweet potato in kilograms per 10 ares

C: ) C1 Co Si
Stage :
C:F Caf CiF Cif CoF Cof ‘SiF Sif
1
1961—1963 - 2,063 2,077 1,688 2,387 2,331 2,277 2,338 2,524
(Mean value) R :
I ! .
1964—1966 2,322 2,327 2,418 2,175 1,937 1,948 2,068 1,613
(Mean value)
1967—1969 2,240 2,640 2,097 2,303 1,990 1,930 1,910 1,770
(Mean value) . '
- _ . .
19701972 2,693 2,538 2,418 2,555 2,275 1,977 2,095 1, 328
(Mean value)
v ' ‘
1973 2,358 2,860 2,340 2,600 2,278 1,717 2,160 1,692
Total yields for
thirteen years 1 30,313 31,605 28,183 30,962 27,977 26,112 27,394 23,499 .

BEOREEFRL, ULhbESHICEBERLTY (o HBLSELEIE CF OX 5T, RE
BEOD, Cof £0d, RRVEV. 2%, HEONEO L, #HAMRCEIERZOEMDOS &
ic, HIEEEABATICENATLL, SEOKBERI U 7o B, ¥4 AVHRDEER,

DB (Sif) LB (SiF) OFBREREOS, 2REFMLTHEE, HHRKITEBENLTT, 74
ANBROERIE S ot BB, YRS OELIINE A TR Y NEKIE DOV TIE, 13FMD
Eigftis, Z0BNSO S IEICHITET S E, Cif (0.890), Cof (0.842), SiF (0.777), Cif
(0.745), CiF (0.738), Cof (0.652), CoF (0.598), Ci.F (0.554) &75-T, &4 AnDES
HELEOHRIIE OB, — MBI, SEIVGDEOHFBKRTH 54, HEORGREILELT
2, A EENYNERRTENLTESES A0 U EET I, #MihOME & HEOHIRE b
BCEZBE, BOBADEIIBHESELRE VS HERL L, BROMEOD LICHEEEE
KL T CENRE L. Lk-T, £, HELXELTZROFHECHANARTRLENS
3, .

TEOHEOEL

HRIIBIBEEFICRMLIS, ZORLE, BEBCHFTETE 720 205, HIE, B
BOBIBIK B3 3 HEADRADORTHE, #HRLIROBBICEST ISR FRRBEAZLLAS
FRRTHCRL DT, H2EEDMIEERT DI, ZOIERIE S ATOHNE BIAEDLES
Fllid 302 E DIEDORIEE, REEDSVHEE BB L TOEE Lo

HENEHEF & /KM R EIAE R O BIERI3. Table 4 IR Ufco BAMKE (2~0.2mm) BHEO®
FHEZ G HEHMT % (CF, Cof K)o 0%, Table 4 113 3 F%D D OREUER LB, | ik
iIciy, C.F 1236.5%, 2 ERICIR CF R39. 08D &5 1T, %HE%E%MFETW‘I, | B o
A&, JEBPDIE, 131, —EEND, HEMBRFAEEFREHESTI LS. BB,
REDIBIT, FEHEERE LR QTR 13EMIC20~30% D% RE L, WHEED
T, BIZ—ETH-to NE, 2mm~1cm OKENFS, CFXB2REHUTHEDEC,
K4 5 BN TH - 7ods, KRDIW, FICKZEHMAS L, MCBLUL, | BUFERIC
LbHD, REHFROBRELEI SN, ERIEAIIZOLDUD >0 CEROEHR RO LD
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Table 4. The effect of the application of composed manure to the formation
of water-stable aggregates

.Percentage of water-stable aggregates
Years of cultivation (2~0.2 mm)
C: Ci1 | Co Si

F 46.2 39.5 34.3 32.8
After 3 years :

f 41.1 33.9 30.6 . 27. 4

F 45. 1 34.9 32.3 32.5
After 6 years

f 43.6 3.0 29.8 25.8

F 42. 1 33. 4 33.9 32.2
After 9 years

f 40.5 29.3 26.0 22.9

{ F 44.7 36.3 3.3 34.1

After 12 years

f 40.6 32.8 27.1 24.5

T, WEAEBICHHRERZRU LY, MEREOBAIC VT, DB (f) X0EE (F) OoFhk
FARICIRIL > T BT &id Table 4 DRTELVTHY, EHROBEICLIZBDTHA S0

BHDOMRIC T BB O MBI DO TR, Fig. | WRLETE L, HBMEI XD,
BHOORFRICFHSRIMOL L OMIML, TORRZIFZ—EICHEINIo (C.RK=CF &
Cof D7) LipL, MHEETS, MECHOobNicE  ATREBREROHEILHEALRZAEON
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Fig. 1. Organic carbon content of the soils.

AR A BROBBIC DT, Fig. 2 IRLAZEL, IR (Co=CF & Cof D)
DB T A BEETHMERTOEITHB. 74 AVDERIT, BTy 1 BEaser (Si
=SiF & Sif O¥F#H), '

EHREAIKIC DT}, Table 5 WRLAEC &L, HBOMERZOREMEIE (C), KB
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Fig. 2. The content of available silica of the soils.

Table 5. The content of exchangeable calcium of the soils (CaO mg
per 100g of air-dried soil)

C: ~C1 Co si
years of cultivation

_ C:F  Ciof CF __ Cf CoF___ Cof SiF____ Sif
Afte(rlggl)year 148 141 137- 130 131 135 157 - 135
AT gy ™ 152 145 07 19 |13 13 153 - 145
Afted%77)year8 158 146 - 108 110 124 1117 (156 . 137
Aft%rlggg)yeafs 144 149 108 119 | 112 . 103 | 138 - 143
After 13 years 142 142 92 11l 7 87 - 120 134

RHG D R IRMIC DN T
BHAEER, =3/ 12 0197342 A6 BET, GBELREOT T LEL, THELE
BITKA Y FTAT— FEBORBELBET, {LBERNCHES T, FREBIK L - TEELEDIL
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FATHRERCBELINKAAERMEOITNEOIONEDEFTH L] EBALTV . EY
ORBE M THET 20, BEEREMTRODLSELCRHUS O, TR, HERRIME
HODBERMOMEZLHECOVT, LVHAT, FvR, £7 I /8 (Try. 2B <), KAT
I /8 (Lys., Thr., Val., Met., Ileu., Leu., Phe. ® 7HOA&E), &RTH, 431V,
B4 I VB DO TERZF M »%0

Z ORI, HIEHEE D DRADOHRE DRICIWES HREEMNAS DL -k, O
MORFHICNETRDHNERLNEZDT, LVHITHEML, SBROMEELTH o

2F v RBLUT I /BEILIR Table 6 KIRL N TH B, Hitk, ELDIC, PER )
FOBIER (F) OFBEF »ZWBE. T, RET I/ B (EA), 27 I /8 (TA) &big,
RitY, PERIOSERBEV. UL, TA KT 3 EA OE (oA Thhid,
FRMEBENE, VETT, EAk) BPVERGBEROPAELER UL o7 T, HELH

Table 6. The contents of total nitrogen and amino acids in the crops.

Sweet potato, air dfied ’ Rye, air dried
(1973) (1973
C2 Ci Co Ca Ci Co
F 0.83 0.7t 0.73 1.32 1. 32 1.27
N (#) £ 0.66  0.68  0.58 L5 L Ln
EA* (ug per lg F 104.6 103.0 103.0 454.5 450. 0 422.0
of sampel) f - 88.2 101. 8 86.8 399.0 403.0 395.0
TA** (ug per 1g | F M7.2 2942 302.4 | 16050  159%.0  1453.0
. of sample) f 263.1 294. 4 233.8 1387.0 1405. 0 1349.0
EA F 33.3 35.0 3.1 28.3 28.2 29.4
TA X 100 f 33.5 34.6 3.1 28.8 28.17 29.3

* Essential amino acid
** Total amino acid

(C) DHRD, CO—1EDERHELS TRWH TP 5o
BHL, ROEBDTH 7o

CBEVO% (REY)

C:F=63.3. CiF=63.8 CoF=61.3
Caf=64.3 Cif=64.6 Cof=62.5
H#E+oB (B&?)
C:F=63.8 CiF=68.8 CoF=67.8
C:f=70.3 Cif=64.3 Cof=68.8
2 IYCOHEFRKEYI00g 5D mg
C.F=125.4, K% 15.8% CoF=20.6, k% 71.5%
Cof=26.0, K& 75.6% Cof=23.6, 7Kk& 72.0%

B2 IV B OHESLCREFMYPORRZERLAY, RESEC, BEETEIHEER
SN - 7o
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g #

BEIR HI T DHITHERS, B B E LT S HEIRHEHE, SERECOWTOEERMLT LR
WIT, RHLIELSHERELT, BEBLIUCHELBL, DEMOBERBETE~7co TOKE
PENTEE, ROEBDTH S0

) HESEER (C) HLUMAFERESAER F) I2RRRXEBEL T, 3FEMAHT, &#
EOREEINESFR Uce T, WREREMIC RSN, CEEMSHIC X 28T, FEE
Wi, AR, TEHN, BREOERNSALNLN, PHTERCHEL, TEMBELS N
L, %%@mwm%m%;mm;a%%%m%&mbto#4ww@mmuz%rfm%u?5
2, PRTREMET LT AEEESD 5.

) HESEICBOTE, CEEHSROLEREL, BROLEEHOERADS & THREZE
Wdzceicky, EMOBNERESRT, POoEIHERFENI

3) HEORER LBmOKEREAERERTHENSE, PHTRIE— ﬁwﬁtﬁtoﬁﬁﬁﬁ
KON Th, HEOEMEI, BEERTRBMREIV L, PHTRIB—ELE > THAHZHR
CXE B BRI AMIETHIMNL, BREMARIHEI NI, ¥4 AVOBREBED Y, 1 BT
7o, BHREGROEIMCZEILIIEL >0

4) Wﬂ%@?i/m,ﬁi%,Eﬁéyﬁﬁﬁgmmﬁ%%ﬁbko

X ik

1) ErEREREE, EAEERKRRTEIESS, LB po 66—68 (1953)
2)  BKMBEE(LEEER, MBI REREE S, p. 263-265 ERRE, HE (197D
3) AR - EHE— KETEOY 4 BEHAICET 38798 p. 281 (1958)
4) BAKPSE, HEREREER, po 137140, SRR, BR (1957
©5) -, — p. 157—158, , —, —  (195T)
6) NEBER - EEBZ - BABHHE, REMTAV T v, po 224—215 BB B (1969

C ORBRETTE D ICH I » T, BRO—IPE BRLEGE LR fco 1, HHINERL S/ 4 OTER
kZ, H0, BENSIFELGZG I, dbeT, MEERRLET.

(BM494E 4 A 8 AZHE)
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