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Table 1 Yields ot wheat and rice in the past dynasties ot China

& Yield (AF/H)
N3¢ Wheat ) AR Rice

ME(ATE 221--206) 52.9 -
AN (206—A5T25 ) 60.3 40.2
S (220—317) 59.3 59.3
Wity (386—589) 51.5 : 83.2
KiE (581—907) 56.8 85.3
K& (960—1279) 52.0 104.0
T# (1271—1368) 72.3 144.50
BN (1368—1911) 97.7 195.3

B{%. Dynasty

* R L ERNE KB RIRIRE L XRIDR, A S Rb ANERHERFT S, REXN TN TE N
£EITENST RN, BRI LN RV &~ KP.

2 RERRN TESHRRERLFBRRVNRAT — RO EERSEE, NRA
tkERBHE SR, MME AHEY BRI RS A E RS SHE, CREGREUEREE
BT EASBMM, HER/NE, WEFE 50—60 AFHRHEE 97.5 AF, BFH T 21324
BIBKAHE KRR PR 50 AT R 9ME 706 £, FURBEERUMERT
H ORI KB R,

RIOBRMBRAULSMEA DR R, 7 XY REFONE, B0, REHEBRERR
Tika P RWHKHNER, FIMERER, FTEE NERPRERE 80%, KT
BB RE] 200 AT ATA DM 5000 FHImE 45000 5, EREMMT 8 15, AO%L
Rk K TIRAHIE Ho

ERMNEREYHHEABREESRERRE, EREHE ERESTZEH", AR
ted . hPEY USRI e, R LM KIRBIRIKE D, UERBH-RLL
#h, M 18 BT o5, BHER TRIEA“ 53" N1 “RE", ARBRRULLE, 18 Hahrt
EERMER S T B — ML, £ 7T RS , AR SNBSS R A

=. FHAOTEENEYN “BEER"ARRTEEAOERER, CFET/”
- Eo)vd) f

1840 &, H AFLHR LR RUAFHHEERL - FTHEER T LEULEERY
RETES PR Y, EXABE,FHAHBREBALEHET HPERREREILE
BB, A 7O REREE" HEEH", AHERT I GEENERLY
RR“T EERTE

“B RSN TR AR RESHRM TERER, EXTFROK
BT, BWAH LM TR S [Ca(PO.),]. FF EK (KC), WA (KNO,), =5
(NaNOy), GIRAMH (CaCOy), HW (CaSO,) BT FEK, KA B T & FRIENHHA
RERER, XENE (Lawes) MERAE (Gilbelt) % TRIEDHE (Saussure),
Q&M (Boussingault), ZEH#A (J. Liebig) SRERXTHEYEHF HENER, ¥
ARERRERT RESEEOMEIR, EXERRXREGRTHA LFLNK



3 58 MNES: ERTERBEARANRYHFBERR : 253

BEMKR, EEEOBER (Grignon) (1875), REHKBAMHE (llinois) (1876),
WREORLLH (1857), FEEM (Gortingen) (1873), AEMIFIHTX (Askov) (1894),
REWRIRF (1912) DR J5 2 B RIS ESH R T SR HOK BTN
L, WEKRRKEHBEARR, AP HANRORLRBERG KRN0
R, BRI B LR P DR e SR, SHERRBY T U RBS
BRI BB 4GS R AT G, I T BN “ A 40 ™ B P SR 1 MO
FRTRAUARG R RER, T RAULE R HOR R

. E. #RENRBNERIESARCRLBRT KK, HRLBEXABETR
&P |

RIBREERLB 110 FEHTRERD, GRAREOLE, HARFXFRILE
BRI M7= 2.38 fi, S0 7= RAN 2.63 (%, B AMAFALIELTE KL RE M 1.47
e, P 178 5, Bs MMAEAEER AL, FRUZH MM 25—27 %,

— B SO RPERREER— K, ER IR T SRR 880 AT HHR
(BIGE 58.7 AR MSIERERIRIRNERK, W 1852 3 1872 4, 1% 20 47,
E S AUTNIRE 35 01, 1872 FLURR B I, RAUBRAR. 4R 1872 £3) 1961
490 18], EEGHROK AR AL BT S A 800 AF (FAHH 53.3 AF), Tl
ECRRORE 1520 AF (F A58 1012 A7), REGRHOK L RX M7= 90%, H)
B9 T BB R L,

KEAEMES (Broadbalk) 1852 5 1978 EEIENEL K, HAGUEM B 2
35 0y, SR RS THAGIBANE 144 AFF, PX 35 AF, K¥ 90 ATMLHE,
MR E RS, KRR T ILA:

(—) BBLE, REAIUE, (E BT R 3 R E TR

(2) ERALROER L R—EDEE 6 TURBE, L AEET TR 350 4
R TAE 500 477,

(2) KMEREFRBALE, R ERRF RO SRS R,

LRSI T T A RS KR LR, RS AT SR — R T
KER"HBBOTEF R FHRULLKIESE  RALBF L KBRS LA KR
KB ERY IR, B B T 3 P R R B B

B, EARLNRE, THEASERRBEHS

EERUFEROENE— L, REERTRORAK, BERPERYFHREE

s, SURE N SS BRBTTH5 AR 0 A R, B 3 R R R SR TR B T 4
o BRES: AGFEBOATEEABYRE L RBTMRRA, FELA, o
KUNNAEREEY, DERTNEMRMR FHBRABF LR, FIA Hg, Se, Co
CY DR .

SEF—AEREARLERBE, A FIUR (A Carrel) B, LEEH RN
BRI, AEE NG LR RG L BTE, BRSNS KR,
B 80 4R, AN ARER, SMWEROEL 30 ERNETT . LRR—IE
SRR (Nichole J.) TESE, HEAMB T OIER, $ AT, & THSEH, R



234 ko n £ " 29 %

LR RWAEE, KA TRE, RUECESORSEBTE, MOEDE: Ry
BRI, AT AL AAOME", EERERKE (A Voisin) iH: “/LEES K
L, RARERS EREANEAZ—, B, ORRIMNREEME, GALEES 1R
BERPRBEDRE, BUIEARE ERBLESR", EEEES (Howard A)Y B%
ARW"HOBAZ—, EKRBERENENEPB N, Bl “BTRFNTR,REE
ARMBRIHK™, HABSEAKRY" (Natural Agriculiure)” RUIERILE ik %
“BEBRH TR, REATERETORE R, bRITRBOIK", tEELELEE.
W (Shelton) 3™ “RIIBUFERWER, —FTECEXRLINEN", ‘ ~)
T ERNRGEERRREINE TR RRL T RATE AR, ERBURF RN
A

- 19831984 4, RERYS WSS, LHELNERRBELRNTET: ‘SR
By B B RIATHOE P R, ERR AR k= HR, REERESEE
%9 XRSRURRNOFHESGHEXRE", BEH: “RIBE—AEFFER L
LR RARY, RMFIER S T4 IR0 EBE"

. AENERFEHRR AR EEHEE
C BEFRRARLFTEROTDR—(, SRERTENEBLURBEEDER N
RPEHE, SRMLURUEE RATONE R LR RSAF N, BRFRSHT: “B
BRAREGEEHHR"Y, NEEH, BTEARNEEERALERREF AT b5
DErERMFLISN A BER AT RIS 54 7, X0 E, SRS KE 118, B
MARA, XEPEARE, AUFE AT E—RRAE 16 1, MTHEA KN 54 &
TRNBE, DEEEIRARATES R, —EREAR, #;TRBERELE. S
B PN 35 26 R AR 30, (81 8 B 4 5T B REER RIS,

X REENTESRARERYEFHREEEL—

95 EERRA PR A SRR TEEO &P, TR RN R VS
BB, EANDRERNELES S,

1988 8, ERGH BRBLEI K, T THBHIFR T RELI KT A KT
THRETHKE, B S EANER AR, ESER-RERER, 5260
B4 SR MBI ER.

AHLERARARRRYE, ©aTRYFBENRRE AR MEIE, AWML
SELB291%. £ 1.33%. 240 1.00%. R 77%; BEDEELRE 2.82% ., L5
CL2% . &8 1.40% ., BHLE 68.3%, AVLERTHRASEFIEE A —REY
| OERURBERK, RS AR E SREXMEROESRE S REED TR,
R, BHEDEEE &SR EROKBLE, PlusssEEham21.7—24 &35/
ANFE B 29—290 B3/ AT 45 143—261 B/ AT 4H3.0—4.0 B3R/ AF, BTFAH
R th 35y LB se £, M O RAEDI B P R SR 0t T 4RIE R o

B FR A BB BT LB BB - BT | b S R M b, A+ 408 SR B, 2 b
W T Y2 ANLE, KRN T+ MERM R, (266 + BN B R R BB
o, TR L R KRB, BSOS RAY LREENED, RERNERN




3 NER: BERTRBEAORIHHEER 255

LB+ RN, SEHEAEE 2000 A, MMT LEEREED 3.8%, BOANEE
14.3%, £ &, TLUES HRERE 2.2°C, EhFSRRHN, X T &KL 8B E
1.9°Co FEMBILRARE L, A AT AT LUR® Bk, EXREIME, KR
BHLIBARIAE B b 3 FE K 4 B B R R 1.28 £,

FER RN MAEEN BRI A R . RRERENSE, REA
HEREMFBENSHAD. TNREREETEIPORR, +FERRBEREL LN
WK, A —ERBETES P LWPOTE, NTIE LM RE GER L F
F—ERIE, T 2—3 HARRE, THRE 75—100 AfF, MRALEMHETEE
1 {z8, HATEERRE, YT 400—500 FuuiRaE i SRR T ABM 1. B¥E L
W SRW, BT LLBDHE R, B kK LK, BED ERD R okth e ¥, 5
SEEHEE, RRRE. BT,

REMEH, FUERBEFEORAEDE. EXAT LB RLE R RITE
PR, ARMDEFNIRBR, XELREANEAETERGPBMELEE SR
#o

BEARLMELL, BERAAANEHRERF. RUEFBRR, RE-RBE
B, AVEHORERBRES , RAANENEE waRkaal. Rit, FHEk
FEBRE—ATT & FHREBFEMLHERAGAE. FHENAELREE, CHEkED.
BPE A2 Al M E, RERLBER R K2, KLIRE BRI B, 5L
R, i8R DA, BN SR, RRLEOND M B UARTFEIEROTE, B
HHEH,

BENEMRRBES R, EREST ALY, B L ERTE, ERRTRLH, 8
—AMRRF R I T, U RS — N RS AR, RELERE, RERREN
BSOS, MELH 2B, BRI REEH R LR ERBIEFTEES,
XERRATABER U E A, BEIIOEER ERE S —~TEES R, X
HENEN BT R R, TRBOA RS, Rl &= R, RS ERA EH R,

AOEH AL E AR RLK K. HERBPREWOP L, LURTRELRY
AF: EP—mERE (C MARERE)EE | Ak, mREXME R AR
Bt BBATI LS 200 migs A% 2 40 A BEEN, 6 100 LB ERA, PHEHETHAR
& 75—100 AFF, A | MEAERAIMPRA 7500—10000 24 fTe 3B 2—3 HBALIKE)
3000—4000 AFFHIER, | MG Rk P HOPRAE AR, S 9 AT 7= 5000—10000 AFTRA,
ERREE.ERMRE, TARARS, MRASWHLERE 10 A FL¥RIE, B84 200 0y
FHLRE I Gt 200 g 130 61 R, X RETT LU= M & 10000—15000 247, BJE3 3000—4000
AFr, 1REA R L2 IR R0 B IR R & o A s B B I ROR

REBRENEAAILEN. 28 ST “BEF WENER", DIASLIER %N, B
BB “HER LT ¥ B+ " B Ik, I S AR LA B EALIES
BRERVEPWARBY MLER T, L LREEEILENNESERED—TE
Bl Rsifte MRRBI T, B FINERIH, MRTHS N RE 2B HTWH
(Ho SHMEA IR NOKRAE, E2%F LA LENSR, EBHLERETR



236 + n ¥ 1 ¥ B

HRE, LTERR—RESBE , BABIHE, B—B . I—FF H—FE, EER AR
HOBRERRE EREEIEEES RGBT L, —DRIERFETHE, BHTT, Xi
BRREP B, LT ERAB.

1988 £ 12 A 13 B, SRR XTEUAMBAIER TE"RE TEER, 2
T MRASLIERHE R R , 5 TE1E Y Rite B T R, A rh i 2 6 IR AR D F A A IR
Ho HBH—RAWBEH N, RMNWEXLHEN, EFILL, HZUE, RV ER,H
REH,

$ ¥ X ®

(1] B, 1955; <EIMAMIERE>. 256 F, AR MR,

[2] EHBCUEZE), 1983: LPEREMERY FHORN Fro 37, 43, 48—52 |, Rk H iRt

(3] XIN5,1988; WHEMOLEHAR—TE= Y. PEREHZ, K21 % 15,85 Ko

[4) XE5H, 1989 HERGEFNLEEE. <EREEEEZRITIRLIRIE 16—,

(3] o, 1984 EAMRBENER(—IZXE)LMERF 15452 S0 ME 3 M 13413877, &
4 1A 184—185 77,

[6] Carrel A., 1985: «Man the Unknown» Harper & Brothers, New York.

[7] Fukuoka M., 1985: The natural way of farming, the theory and practice of Green philosophy,
Japan publication. Tokyo & New York.

{8] Haword A., 1956: The Soils and Health, Devin-Adair New York.

{9) Shelten H. M., 1969: The Hygienic System V. Il 5th Ed Dr. Shelten health School. Sar Antenio
Texas.

RECYCLING OF NUTRIENT ELEMENTS AND DEVELOPING
OF SUSTAINABLE AGRICULTURE

Liu Gengling
(Chinese Academy of Agriculiural Sciences, 100081)

Summary

More than 2000-year history of agriculture in China has demonstrated that the grain yield
could be sustained and the soil productivity could be maintained and graduatly improved throu-
gh recycling the nutrient elements and raising the efficiency of organic manure. The input of
non-agricultural material and energy is a most effective way to increase the crop yield and is
one of important characteristics of modern agriculture. But there is a tendency in some regions
that the farmers prefer only chemical fertilizer. The long-term application of sole chemical fer-
tilizers will cause many soil problems and exert a bad influence on crop quality and human heal-
th. Particular attention sould be given to the development, production and application of the or-
ganic anures, so as to solve the problem of organic manures, to improve soil properties and to
develop sustainable agriculture.



