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1.1 BRAERMRBEESHS

FEAREEXRERERVESNSHEZBENEANHRZ —. ERXEWEFFEMLHE
Fik R, SEMERBHEL, BEHNTERETAREN LR, £XFHEMIEHN 199 @ LEE
247), M HRE. D, B K R EARE SR A T3k 51 M/ ABT - L 51 R =P RK
2.63 £, %L TR 2.66 1%, HIE TR 1.28 /5. T B AT K ERFEL PR BIUyRE # £
PR 20% A4, XA 2000 7 BRIF KK L F R (GEF 1000 J5 2 AR AR, 400 J7 2 BUAT
AT RHE). 1600 7/ BUE L5 (7)1 G 3T 31 T & 24 5ot B0 47 B B2 ) A 30% 225 B KSR AR A B ]
W, MHAN 640 A ABK RN MRS EEREREIHFRFA,

ARESGHERGELE, EERY. ERERINEEER, FXERBHEEHFEFHER. £
e R & B S L ERANC RN EE A, AAEANBFAEY=RAREN G D. EX
BB BTN TR EMES T F RO EHEEES, HFENSF AL E Gt AT EE
KEt &,

®1 FHAMEBRRAS DABSFEDRARS SN ENRRE

Table 1 National contribution rate of cash crops and fruits of the red soil upland region in Southeast China

TR FHE ¥R A 3 L] EE ax W
Fruits Banana Apple Orange Pear Grape Pineapple  JuJube Persimmon
TR (%) 95.83 4.12 73.15 18.92 2.90 93.88 6.96 31.89
SREY A ifeld mF WiF R BH SIRE
Commercial crops Rubber Coffee Coconut  Oil palm  Cashew Spice  Sisal hemp
TR (%) 63.49 20.64 100.00 100.00 99.76 46.16 99.86

1.2 L858

BRI R B R A A 55 2L L EF IR, 1988 £ F 1996 42 RA B Ak 7B t 2537 12
TEH K F) 10604 427, 50T PR HHEE, R33N 8.51%, o rp AR AE I M H X, BRIL = f A AL B
X B R A B R B HLIES, RRERNEALHEREMNHEN X KL EWE—S K, &
BN EEE S RN LSS FEERERS A, SR IR EE SRS B EK 90% Bk, 7
b 5 4 i B R R0 O 3 18 A AR R AR L B A I 48 =, ABMRAK TR, 1988 SRR KA A 4R 4
AN 619 TG, 1996 £EKF] 2320 TG, 3R T MG T, 4R R 7.01%. REMXMADZHELD.

2 X PRESD RAEE ST

21 AOFEES

M 1988 4EF] 1996 A X S A KM 4.43 238K F) 4.89 12, Kk A DM 3.62 /21 K 3
3.79 7., F RE B3R T ALK T 18.26% 32 B F 22.39%, A &4 A 0% . S b K F L &
1988 F 1996 sE A D E MM K RELEEL ET. 1996 EFRADRENRILFHE, KT
6908.1 7, G2 XM 14.13%, RADBLHEEEE, AD 71470, 52 XK 1.46%:;
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1996 EWMHAK FREHR AL, FIRAWA OHE R HAKFEH 30.56%, 8Tk
KEBBBRT TE, A 17.05%; #7 1L & 1988~ 1996 4 A L1 K REK, A
0.67%, | AEEHMKEER, N 1.89%.

22 REFEFES

A XA FEHEA B R EE . (DARME, #iitb D, 72.5% W E ST UMA TR B
FAA TR, BERAMMAE = HARR, A= 58 A 3t KRS =E 8 50% U E; (2)
WHEHEHRRMFALZFAREEE, BER 2B EREREASL; QO XBNARETHH
HAK R, BRI R REAR,

Aok A = T8, A X A A TET AR B 1988 4R 1 26622.6 T2 BRI EI 1996 4269 25782.1
FABR, 4 B R K 0.40%, MR B2 H 1988 £1Y 17093.2 J7 MR FF 1996 4 )
19117.9 J7 Wi, SE 23 R A 1.41%. 1996 FEIL A HHHLTE N 44354 TAEL A2 KW
17.20%, LB E K, W r & # R 429.36 TAH, K2 KX 1.67%, HEHK/D; 1996 L5
EANARETRSO3AT,2ARER. T REAYRETEEIL, H266 2. AXKAT
HREFEIRBRRASEABBREFARL (R ), FERT | RAFFEHEFEHEET2
K8, MTF | FRETEHE. 1988~ 1996 EREI = MmunEr . L. 8E A A
BRI KRR, A HGERE R B 19767.2 F AU AN 17928.9 F /22 B, £ it H X A#
ARk A B A Bt i 3121.6 F A KE) 5397.9 FA, R T KA =AM LERS
MR KPR,

#2 19%EFHIREBERRIARNSFAREEE"

Table 2 Abundance degree of agricultural and economic resources of the red soil

upland region in Southeast China in 1996

B Br YR REFTE AR L= CHER)
Province Cultivation land Food production Agricultural production value
LA 1.218 1.287 1.276
Figan 0.695 0.882 0.964
W 1.341 1.130 0.810
YLFE 1.096 1.135 0.836
il 1.099 1.100 0.965
ik 0.959 1.079 0.839
& 0.634 0.682 1.179
] 1.098 0.849 0.854
e 1.140 0.708 1.487
mE 0.707 0.758 1.230

) FEEEAEAR. S8 FRE L KIS O 55 A DL RS W, R = £ 50, A BRES
AP AOESKFT & HH
23 WEFRE

BEWHEET, THARNESERBERERT UG HZEK. (1) PR A SHER
BIFESRGMER TIERREFIH X, RLZAWERLEALKFERTH MK
A F AV AR T PR 95 S 5, T ) G B AV X R ¥ BT A 9 2R R 1 T R X Ak AR 7= K P
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B, ASHFHERBEYE: Q ERM X EERAFRMBE R RME, KL WATE, K+
WP R TS BT B E, K R R A TR E A B M X AR PR B =4 G)UK
AESTECBAR X EEA7ETRUR. MPT . MIEIL. SeAR R, AR B AN
WX EBSHFIERRILABIRGER S, F%F (R 3).

3 FHOMEBRERSHRERR (6 T2
Table 3 Eco-environment of the red soil upland region in Southeast China
A IR g th
Plain Upland Mountain
Province B Gk 858 B k3 REF B k3 818
Worse Medium Good Worse Medium Good Worse Medium Good

L3 97.43 0.00 0.00 671.95 0.00 0.00 0.00 0.00 0.00
T 2446.02  839.57 3.33 0.00 4290.34 0.00 0.00 0.00 2338.31
B 0.00 475.43 0.00 0.00 0.00 0.00 2888.69 0.00 0.00
YLV 0.00 3992.35 0.00 358.80  1883.65  5825.56 0.00 361321 342.67
il 0.00 1121.42 0.00 0.00 0.00 0.00 4098.31 0.00 0.00
G 0.00 2855.73 0.00 5594.93 0.00 2964.95 418291 190020  2845.79
& 6525.83 0.00 0.00 0.00 1400.07 0.00 0.00 784518  946.18
i 0.00 0.00 8286.53  6036.20 0.00 0.00 4896.02 298247  1643.74
:3:) 0.00 0.00 1327.58  1659.12 0.00 0.00 563.77 0.00 0.00
we 1357.45 0.00 0.00 1501.57 0.00 0.00 0.00 1851.93  7178.26

24 BFFES

EEAXKHNEFEZBER, RRUEAKFHEERAKEERS, BEREXBEALITLRRE
HATE. 1996 FEILHA KRB F=E B R, X2 1824 12T CHEM) , B E BIK,
h 22454250 RERWAKF-BEH KL, 1996 4 R AEABKA K 3183 76, KK
REZHAE, KRRWA N 1607 76, BT REARREAK 50% (K 2). HMIKRBEAF
B, —BNE, sEAEREF X NI TR WL, RRAHBRAEBES,. 28
bR BREH X IR ILHAES, RREARK, HEZBIERBEI AR,

3 XAk Ay 2L & B PEA

3.1 iFERR

31 iR BRI ()RGI8 47 R 2 T BB DX I Rl AT 55 28 R R
W, B4 X8 PRESD R SR B, MR A O, BT, SRS L5 WA &4 )8
FHEN, BiRERNBRLEMN R L, B W, WETERE #EEE,
NS AR BORORUE T ARV S B RO BT IROT R AR R R AR A BTE R, sie AR e Y
AUECH s — T (3) T HRAE TR, REF A BA St BEe, IBBUR XA R R IIRIE, 18
PREEE T 8L, E A T AR BIRAE ik @) KN, B TAXERTHE, 815
RRLHEHESMNATENMNASIEORBX, P KBRS HEFEREX, R
R P AR IR T
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3.1.2 TFMERRHE WP IEARS U E RS, A OBE SR, BiIR(FEABE). F
WA RRE. ADEHSRBOENMEAFEZEBALD. RUAOMITF S ERILA D
Bl IR IR, R S B K IR ST A, 3 M VR TS 4R A B e AR A A A
BE AFmmBREEAYREER. ASREFE. A =g AR =g, AR
KR AHEFRAGPFER, AHKEHFERBAKRTBESEE, KREER T A
B AR R KK NSG BT K LA TR BN EM IR R2IF R BRIBEAFE
EBEMRUIBAWTAE, Z2F S EREBEAKEHELEFEMARASSERA, REEAR
AN R R AR &, RLAUUE 3 FAUEE AR 5 # M  B b B 45 4%,

32 FhAE

321 AR XARBAE BB XAIEN TS BT B E A A 1988~ 1996
I BB AR L VT RRSE R R HAT IR, KR DA X 3, 1988~ 1996 4E 81k & /B & T 5 47 {H %
R, R EAMMTRBN T RELREE. BB T U0 its, A&k K%k
RBERD, A AR THEER, AR TINEERBEREEMLEERRE. INEREL
BIARTLIEH; FEERT “E& 1M, UBNEHOE TR AEMNE R, 84 EMNER
BAT Y,

WM ERAR, B R EE XS, WHER | RAMBEFER ERE. A,
BEME AR X, REEREFE, ISR R R RAE AR 83X — ;i 6
IR 2 RAMBARED, BB RFEEE MK E TR R B RS =5 e, K.
PEFBEXNEIRA, BRI A —EFEN, =58 (UsRASBEEE]. ABR
R BMKR B ZINEIR, &8 YUPH 0 B B HUTE Mo 88 5 4 R R e R S N A 22 31, 3F
Prigtaik & PR A X — 9.

322 FEBLEMITH BB BELERITNIREEIER 8 CRE RS E LY,
BELIFM EAELE 1988 F A B M ERY, xR BB ST IR AL AL T,

X, (1) =X, (0)/X, ,(0) )]
A X, (DREFERLREROHE X, O RFHEEI X ., 0) R 1988 FHHK
& i ANRE Oy, j IR PRI, n RBED.

PR 16 45 20 1 4K B AR £ 08 K BV AR 3, B b KB40 JB T3 K BV 45 47, B R(E
BA XA HAE K R AR T KR BRI AR, I A D, AR AT, Kt 3 S R
F GHFNAERUAOHEENRE HE KRR, L EREZEBIREZRT MERIL
HERR, SEFHAMBEHRILA D BB LR,

E BB IR T B B 5 — 1, Tt 0 KA AR AT IE M 24k, B,

X, @=1-X (1) +1 )
XHF 1988 EREMESF, STUFMIEITE YR 1, TLIB D) 1996 4E 2T S EE R 50E, 545
BRT 1 RATRERBREINE, PT 1 ZRENEH. ST | ERELEEFIR.

DIFAE HE R, BT B Z AR R AR AR oLl A3 708 D AR R Al W A B, FE A
AL Z BT, ¥ AR B4R — BB 1990 SE RAT M SR, AR R 4l A B 3 8 LA fopk it e
FHASIASRR, BEET XRERMEE . B A [ 45 6 A 25 94 0 Fe bk e b 7= 18 %
FERETHREN; AT MIIT NI E I RAAMBE P= RS T RN
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MIATPITEHRR A EGARLA LR,
BB 2 PR E T R 2 R MrE & TIER 1988~ 1996 K451 K &, Hkxt
BT AR EALAL TR . 3 T 38 KA FE AR
X1 = Xx0)/Xx, (3)
g T A KB
X1 = X,/ X0) “4)
G153 & T hR 41
X,(2) = x,()/IX (1) — X (D] (5)
A X M X (07352 RMEEFHMBFHESRRE X (O x () BH#ES
PR TR TR K B E M B/ME: X Q) R BTN i RRE R jRRE
TR, STMSERBSENT 0E 1 Z 4,
WEHERAZRENE, MEN SRR ET EARIEAENEM L, - —RiE4x
BEET T —R\ARB S MBCFY, Z2%m EILE, BB HESTIENABENEL.
33 FMER

F4 FEOBMEREKKIATHELR RIES (19964E)

Table 4 Assessment of agricultural sustainability of the red soil upland region in Southeast China in 1996

Hh ADHEMER BRI RIEE EZ8: SR ERAZA
Province Population Resource Environment Economy
iy 0.984 1.263 0.547 1.759
i pan 0.984 1.407 0.640 1.787
'Y 0.966 1.451 0.184 1.727
Al 0.982 1.607 0.426 1.672
Mt 0.821 1.496 —0.638 1.704
¥ 0.987 1.382 0.715 1.724
& 0.956 1.316 0.570 2.033
] 0.983 1.653 -0.418 2.000
BH 0.946 1.582 0.313 1.996
BE 0.963 1.614 —~0.605 2.022

RAMK SRR M2 HFMER. WRATUR S, SELFEBRMBAFM
REFRBEFTEYRT |, THELREHEBRKRAELFEEHK, RIH
AN, A7 G BRSO XK A SR 4R 18 &, (B R 28 U 1+ 1 7] B 3R 5 8 3
TEEMBIE, BADMLEA QSRR EFRE TERHER, BESKF
RERTRERNES, FBUKLRAIE. £ 5RBEREXNEE R LAY TRHELR
KF, AD BTN LA R RAK, TRE B0 RS BRI L RE RN
BB AR, WBHEE R B RN FHIEE BRI, WILEBSBR; BFRE
MBEAFMPREE BRI BEEAEIEE. FEERNEFEIFNHMERHAR
BRI XIS R, R 4 WABERBRAENESHERAIE™H, K LRKEHEE
BEEFEHFRM, R 5 PHMERR R REmR RSB E R K, BK £ 7% & BUE 3t %
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x5 FEHIEWEERX 1988~ 19964 R W T 4548 & RIEH
Table 5 Assessment of agricultural sustainability of the red soil upland region in Southeast China
R AOBEngEH BRFRBE 785 BFEBEMBA
Province Population Resource Environment Economy
Lo 0.522 0.252 0.750 0.433
T 0.462 0.187 1.000 0.420
T 0.495 0.308 0.318 0.357
pawi] 0.407 0.311 0.014 0.397
4 0.147 0.189 0.040 0.342
N ] 0.542 0.186 0.000 0.208
R 0.537 0.259 0.802 0.532
i} 0.688 0.372 0.084 0.767
i3] 0.388 0.585 0.420 0.452
wa 0.412 0.395 0.046 0.800
x6 MR
Table 6 Comparison of assessment results with that in 1991
HH FEMA B HE
Province Assessment A Assessment B Remarks
LI slj4 s2j3 b3 12PN
HT $2j3,83j2 $2j3 HE AR
E'3 s1j2 s1j2 AR
L7 $3j2,52j2 slj2 ERRL
4 sljl,slj2 s1j2 A
b)) s1j2 slj2 EEMA
I % $2j2, 524, s1j3, s3j4 s2j3 EAMFE
'l s1j2, 511,22 slj4 SR ERIRBAEES
W $3j2,s1j2,s3j2 $2j3 SR ERBERAES
e s1jl,52j2,51j2,53j2 slj4 SR RBEEBEES

T AT AR 1991V I R, BTFIZER 0 545 EE AR WA A /N HES) s M BR & 19964 M5 R .
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HBIETEM R, BHE 1991 4ET R — X R BER—ESHE L LHT
HreER MLz, Bl E S P REFRBREMFEREEMOES, BRRRE—FEES
FHBE, 0~ 033 HESHEHREE, & UL Hs1,0.33~066 VESHEFE, EXNHs2,
0.66~ 1 RAESIFERIF, E XK 3 BIFKBABATENHEP,0~0.2 HHSLFRE
W2, E XN j1,02~04 LS LRI E, XN j2,04~0.6 ML ESLEFRTPE, &
XM j3,0.6~1 HALLTFRIL R FAREF, & XK js, BEIAFRE G LREAS, 1991 48
HERBATE(E ).

MR 6 TUUFEL, FRARHEY T EBESENIRE—LFE AR 1991 £1¥
MEERMI, BEARRT EHAHEERE, BRIHFEATHEE ZH R, XEENTH
BNEHEERT X ET AR5 R X, R X S A5 e 8 &, A SO HiE
ToFE B T B A B & AR LTS P X — PR 8 4R, SR R ZE A FARIL T 2 Al
AEE, AT E 5 R85, RIMTE 1991 EMFENHBREFRERA VB TR P, BRI
P48 K LK A RBAR ™, 1996 F/K LM AR EBAMUR T WAL M4, M7E 1991 ££3F
MERDBA ERHUEI, TSRO EAY A RURAK L7 EEFE IR ER KN
WM AR B AT, [ B B R EPIE K LM R B AR R b KR AT #42 k B HE G K
B R .

4 XA FREE R R R KA

4.1 ZERENFEZ

AR Y8 A BX A Mk AT R 52 K F& o 77 7 04 % R AN 3 55 W) AT, 4% XS i T % 4 ok B A R
R REE S WHERT MY, 78 K84 R E SR H &G 108.5km 80 R 4058 o
ME L 45 7 kK B b 40388 BN X KX B 7 M2 . B SR 7 Er B K 3 A L A
KNERGEF AN RRESRAMAERPRRE NIMBEFRREA, BB ARER
JRRES, B IR B s, - S ERAR, BANEEMEARRKAEE, LH
A HMX LW LHERN, BWXEABYAKRER. RIEREXBREWRN, B3
N ABERSEA BRI SRR, KRR AR R, BB EAR/ER L
AREARMEBEARKR, RF#EE. BILE5EEBRMSHFHHERE.
4.2 XRINIEHE
421 FERLEGH, RBIARLE  FEEHBEEQ)HETBRESE =AM EE
R, BBEKHESRERANZ N QRARAEMERE, FEESELRNBEAESLRE
H; Q)RR REF=HAEK BT, SERE LS.
422 BilbAKEWE BYREREAHH KT RERHBROEMAESIHERE
EERAFRRIFERBEFR™HENEBHEE, HAH -5 B BE, MR R
FRH S5 S A i S K B AR FERE . PRI R O M B 1L BAR A A S BB R K 1R
P R & S AR A O K
423 MEEREFMEF RBKHBDA AAEESELAHBAESERNEAS B —FE
BT, TULAIBAEASRAERNR L E56 L. BKESES: (1) EREHK,
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WHARENBEMRACISL; Q) BE K SKERREREERE LK SR EEE
B, B 3 R ) BB E, IR R AL S K AR R SR AR

424 SBMARBA BETHENKT OEEERE B REES RERA
PIARPE X L4 COM LR . (1) ZBHEAHLAL, Il H A VURRE; Q) IREBAEBILERE
WYL A EMEW; C)EAA R, P RRYE, BREEREE, FEEEANAIER
B, U R,

42.5 SEHE AP REHBE S FERESFHORBAEBRE, 8BS
HEEY: QGHEBEEE, FUREREMEWE T RESEZHEE: Q) AERERE,
REEMEAMARRIEY T RS LRBLZBKTFE, RIEBREBG 4) SEEH,
k.

2 % X W
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AGRICULTURAL SUSTAINABILITY OF THE RED SOIL
UPLAND REGION IN SOUTHEAST CHINA

Zhao Qi—guo' Xu Meng—jie’ Wu Zhi—dong'
(1 Institute of soil science, Chinese Academy of Sciences, Nanjing 210008,

2 Urban and resource science department Nunjing University, Nanjing 210093)
Summary

According to the agricultural development in the red soil upland region in
Southeast China, sub—systems such as population, resources, environment and social
economy were analyzed separately. An assessing index system was used to assess the
agricultural sustainability for the period from 1988 to 1996 and thus the results were
compared with those obtained by other researchers with other methods. The
coincidence proved the applicability of the index system and confirmed again that
water and soil loss is the major obstacle faced in the sustainable development of the
agriculture. Based on the evaluation results counter—measures were proposed.

Key words Red soil upland region in Southeast China, Agriculture, Sustainable

development



