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STUDY ON ECOLOGICAL AGRICULTURE PATTERNS
IN HILLY RED SOIL REGION

Wang Mingzhu Yin Ruiling
{Institwtr of Soff Science, Academta Sintca, Nanjing »210008,China

Abstract An ecological agriculture pattern:forests (at hilltop)-tea and fruit gardens (at
hillside )-cropping (in valley)-fishery (in pond)is suggested to be popularized on the hilly
red soil regions, This pattern should be adjusted according to the difference of physical and
chemical characters of the red soils at different slope positions. Pig farm is built by ponds
and a foed chain.which consists of grass(forage)-hog{(dung)-marsh gas.mushroom-fruit.
{crops)-fish (pearl),is formed. On this basic,food is compounded, dung is put into the
ponds ,marshgas and mushroom is produced and pond silt is dug back to the field. All these
were quantitatively managed for increasing systematic productivity and agriculture sustain-

able development.
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1 &ERIER
L1 A RBEAR RS RREETESRESN EEiER

APEENTHTBEE AKX LERES B 9REAR(ETD. S ER (EEAERE (M4
WE.K. 8 S EEEESEFSREPENERIRSESESEFRIEAE . BULaO W
FHELITE L I~ AMEEIS~20m) S RF R SR AT .. L BEEFMML 150 L+,
ELHVE SR 2~ 4g/ke, FH#E LB Eoem &b, fE1. 1~4. 3T :20cm &4  HFHFEL 2~2. 3C. A F
B10. 4~10.9C; MK ¥ . #£30cm 4, FRES. 2~12. 6kpa; 80cm 4. FEE2. 6~5. 1kpa.4r + B (80cm) 5
FEE(30cm)T E 1~29. akpa EHET T KB EH L 20kpa &L E(ED.

¥ PEHFRONSTEAROHIRBEEESS"
Table 1 difference of physicei and chemical characteristics of red soil at different slope position

B A Slop position EW (R %EEDHlop WA (3 B Hillside 3 CRIKE ) Valley
1 B Soil type YELT M Para-red soil 3F#£T 1 Haplic red soil #4T Aquic red sil
4 B /% BF Soil horizom thickness (cm? RS 150 =200
1 Soil
depth(em) 30 BO 30 BO 30 BO
£ 195K & Soil #3~5A 2.5 9.8 18. 8 .6 16. 3 6.0
. Spring Mar. ~May
water potential N6~8
0. . . . . .
(kpa? Summer Jun. ~Aug. 50. 3 20. 9 45. 7 1B. 7 37.7 15.8
#H,e~11H *
Autuma Sep, ~Nov. 35.5 23.4 32.5 21.1 29.9 20. B
18
0 0
Soil depth(cm) 0 2 0 20 z
 W3~5H 19.6 1.6 19.5 10, 3 18.5 9.7
i E Spring Mar, ~May
Soil observation Xe~8H 34.5 19.0 31.8 16.9 30.2 16. 8
Summer Jun. ~Aug.
temperature('C} Bo~11H A
Autumn Sep. ~Nov. 23.2 3.0 21. 9 27.8 20.7 20. 6
*12~24 10.2 22.4 8.4 20.3 9.6 11.5

Winter Dec. ~Feb.
0~20 20~40 0~ 20 20~—40 0~20 20~40

¥+ BH Sampling depth(cm) ORI i 3 | 2% 22 ] By
Bt (- B # 2 Soil texture Gravelly Clayey Clayey Light Light Light
loam loam loam clayey clayey clayer
PH (H:0) 491 5. 27 5.02 5.18 5.01 5.32
(KCL» 3.99 4.03 4.04 3. 987 4.03 4.05
FHLB Organic matter (g/kg) 11. 60 6. 04 13.50 5, 20 15. 50 6. 47
£ % Total N(g/kg) 0. 558 0. 380 0. 684 0. 369 0. 831 0. 403
4 8% Total P20s (g/kg) 0. 68 — 0.70 — 0.71 —
481 Total K0(g/kg) 12.15 - 12.29 — 12. 31 —
7K W, Hydrolyzable N{mg/kg) 1R0 220 600 220 780 650
B Available P,O; (mg/kg) 6 8 0. 76 1.6 0. 76 15.5 9.9
FE M Available K:0(mg /kg) BB 57 76 79 85 121
3% ¥ & Exchange capacity(cmol /kg) 13.02 13.61 11. 84 16. 47 10. 81 13.12

« HULE R-ERmE AR, X HRNL- REBRME, 8 RERNNE- SR ak 29, KBRS
By KWL RSN R ML SR T R R R AU R ey T M B EDTA-BE R 2,

* Drganic mstter: KoCre04-H;S0, capacity method; Total N, K¢Cr;0;-H;S0, disstillation method; Total PyOs,
NuCOy alkali fusion-Mo-Sh-Ascorbic acid colonmetric method; Total Kiflame photometry sHydroly-zable N,alkali fusion
digtillation method s Available F1NaOH-NazC;0, mathod; Available K ; HNO, exeraction flame-photometry3C. E. C EDTA-
NH;OAc method.
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1.2 THH-IERE-& -2 EE SR EREA

AREFHER, L2#. 28, TR RS AR AR RA T ZEE RN Y W ARTY
FRE MR R R F NS R Bk A EE KRS SR K 80 B3 ) BT
THEZREL.EERRERKCLRKS SF ESRETTOHE EESR. S .20 A SENT
A £ P e TR A T THOM BB L 45 4 S M ™ S B P O T b e = W 4 I B
ENBEMR, —EEES~10. W E15~50m ER 33T, FBER 2 304 15() N5 MBEE L5 (41
3D HE,

RN E P AN BT ENREY . R 280, E I DR SRR 2 AR B (2, ERE
F ARG SRR X RO 5~4 L RRBRMINOY ~42% K LR L B A1/2~1/3, 8
Wi R YREARO. 11 ~0. 20 BUS BE R AT M 30 S B W2 B8, I S RN A 2K 3~ 9g/kg)
BHLO. 04~0. 12g/ kg, W IR FHIT. 0% ~67. 4%,

¥2 RMHMNIHENERLES"
Table 2 Compare of several trees arrangement at hilltop forest land

T WAEY) £9E REE BREY K Warer(g/kg) 4 Nutrient (g/kg)
Trees Cover  Biomass Loss Runo- 30kpa &K %A HHE &2 £ £W
arrangetnent -degree (kg/hm?Kkg/hm?®) ff coel. Holding Available .M. Total N Total P Total K
1 $H-#k Pine 48.0 3706.5 1350 0. 30 246 61 9. 80 0.57 0.63 1380
2 AR -
Pine-broad leaf mixed 57.1 9220.5 630 0. 14 265 36 11.B¢  0.60 0.68  16.50
3IFRE

90. 0 18906, 8 490 & I0 307 92 11,351 G. 63 1.18 14, 33
Tree-shrub-grass

* SR 1987~ 19965 F4  HE WM E 1993~ 19944 T35, B HH R I B 90 ) S IR MR TR 0 Ok e T
REERLBR. BT AFRSE,

# Biomass:mean 1987 ~1956;Other items, Masson pine: Pine-broad leaf mixed Masson pine, Scfimaz , Eucalyprus)
Tree-shrub-grass ; Masson pine. Lespedeza and grass.

2 HEARSSESEIA

FRERTESOVERNFE N, B RES BRAHASS. LEFA AN, Mk, %
FR e R - ERREE N AR SR AR TR~ B REE SRS R AR
(D) RS AR BN RTS8 R RARSFEE N EME TSR E— PRI
(558 &

f—4lt Mt Soler energy

EN "R
kel Fruit and grasses| |Cereals and vegetable

Fire wood tree .
i Fodder EI7= 5 By product | WHF
Vines and Straws
o I ] _I SITEWE I -3 Pis-]-___ i_ii! =
Fuel {ush coom, HEt Y Wastes HiEY Westes
i Biogas residue 8 R Biogas liquid e
ok sk i B am Fehpond
Production and livia it Marsh gas ond silr
I-ien: B4 K Plant ash

1 #aars EERAAOERER
Fig. 1 The chain recycle of the combination of planting and feeding
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3 BRSEHASFNMNE

EWEAASHCRETLAMRERN KA. EE AESRASAS Bl L AL ETiEE, Badi
Tt iR A 36 R A i R S P R R AL O I R TR RN P R
3a EHER

S IR G TR R R N B . H A E A R AR B R RN L RS . AR
HLMER BTN LB, AN LROBEFHENEHNERSEMEEY KB EAH
RAEOFERF T B3R A IR 3T W 5 AT, PN R RO . B B AW R
RHEEETH . EEARME ANENR AL EMCEmREAR. NSHFREAEE. KRS H
BRI REEE.IERS AN Mo B S REARYN7. 1%, HMBEH 0. 019%keg/ L B FH
WHO. 7370 kg, I X B 025, 34%, R H 1. 83 % 2. 4.

¥ SRRRNSRERALINR
Table 3 Transformation status of substance and energy on lean meat type of pig

¥H HiHE HHE FA™EH 6 fam WE1kg HEMD Hikak

Pig Fodder  Incresse  Fodder bg:-E /A Increasning 1kg need energy /B8
weight perday  per day coefficient Fodder/ Yield/ Bie Wik #HEY Dhgestive/

(kg {kg) tkg) Dung Put into Total Digestive  Protein Taotal
20~35 1.58 0. 63 2.51 3.1 1.5 42. 62 40, 02 0. 41 593. 9
35~-60 2. 28 0.65 3.52 2.78 1.8 47,52 41, 33 0,39 87.0
60~00 2. 93 0.70 4,21 2. 63 1.9 54,05 44,13 0. 65 81.6
20~-00 2. 34 0. 65 3.55 2.78 1.8 51. 67 43, 85 0.59 84. B

¥4 DESEAENNEEWIERR (1593-06-08~1993-08-14)
Table 4 Experiment of feeding pig using green fooder added to compound fodder

a5 548 HRXY HANE 5HE aNEr PNEC  HSEU TH e HERFE
Groups S Epxeri- Before Afver Net Increase MRE&$¥  Green ¥ T/ kg
Mo. per ment experi.  experi. inerease per day Compound kg/3  Fodder Cost of

group days kg/ kP kgs/kd kgl ke/ 3% kg/ % coeffi. inc. yuan/kg
ﬁ:kﬂ 67 29.78 73.43 43. 65 0. 651 135.2 42.4 3.18 2.15
Expenmenta]
e
bzlefl 7 67 29. 74 74. 71 44. 97 0. 670 141. 3 - 3.14 2. B8

1YELf  kg/ 3k s the unit kg /pig.

32 HEHEBEK

WAl I R B S RS A B B P <650kg/hm B9 198%4F LIAT, mR G H R B R B AT L.
REREESRBEBEE AGEEERE. S AN, DE LR OFT A3 8, B F
WO R IR O MR e b, (B 1990 S8 FR B BB 24 499. She/hm’. d U, R E B HARNE
M HE BREEBAERSED, KT EAREHELS 8mg/l, EEFREBIKO. 14me/l, BB M T
BERER2 YL . BRI AR E B B R RE12Y . 1951 ~ 1903458 o K RS
a7 BOHT IS A AT . B K O A S 0T I R (4 320kg/hm®. d, BP A BOK T (PR K ik L. 2~
1 5m B)ABEAFERELNERBNE. . £ REFMN R A FANE, 159 £ 3R RERN S A
MAERSE G~ D BREGEEEREERE /3, 87 B 10 6%, PR A2 SEBEES3.0.1955
AT SR B 58 I WA R B /N (<0, She M MNAZERD) M LIBIRME R N T ER S M RS R (800kg/
hm?®) L4 KBRS, f 7K 1 W4 A 7 3 7~ 980, /m?. d, 1996 BB P DI S BB K T, S o iy 1 0924F
Wim4r. 3%,
33 HEEH

ALENEREZYHEAR . EE RESEZEEREN. AR SEFAREKMSKEiXR N 8.8
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BIFEEE T kg FHHE T ke TR0 157m® HF TRAE R 2209k] /mP i 30 B H0. 6 EE M
ORISR/ m’ AL THERENEN SR . NEARRFTE.ZVN AR #S TR FLBEW
HERERRET.BRPEVR. AR O TESNAYS TEIEM IS 48M 200 77 M (FED, TR
HAFHTHEAMER. SETRHE C/N R ESEFRPTHHE.

~ 700D BE™ 90y Atk % 5 i cm )
TR 5000 ‘?g
& ™ 5000 60 £ B g /1)
< T 4000 zg
5%3000 T 30 (gh/m? - d)
& 2000 = 20 WL N
000 - :
gi : ,._5_._.?_*1.’5;54._,.:.;._ 0 1988 1990 199z 1994 1996
o 0 1988 1990 1992 1994 1987 1989 1991 1993 1993
N\ 1987 1989 1991 1993 1995 i Year
FEH Year
Blz FeRMmH fuif a4t B3 1987~ 1996:F(E)7 A A3 KT
Fig.2 Throwing pig manure and change of fish cutpuc Fig. 3 3 factors change July 1987~1995
¥Bs B . AERSETR
Table S Nutrient content of dung & hiogas liquld and residue
mHe HHLE £ &5 E A Egid C/N
Ttem O. M. Total N Total P Total K Hydro N Avail. P
2/kg g/ kg
E3E: = K3 Big
Dung 60~ HUkg 6514, 4 19.5 36.0 5.9 18. 3
FEHH /J+#% Small
.5 . . . - - 3.
Dung/Urine 1.518.5 20~35kg 0 2.7 26 51 15.0
1 Mean 6§39, 0 22. 6 28. 8 .5 - - 16.6
ﬁﬁ%%ﬁ?hgas HM Liguid 37.4 1. 58 0. 98 0. 81 - - 13.9
. 1 # Residue 548. 9 17. 40 4. 21 9. 50 108. 4 0. 23 18. 3
Residue /liquid
1t30 FH Mean 53.9 2. 07 1.09 1.10 - - 15.1

BE AR AREN . PR TR AFANEN RN E . U TR RS,
W03 6% ~07. 6% A EBEERE 76 0% ~T8 4% BB SR ENEFREHEY, TR EER
H TSRS S THEREIAMN LIS (FE6 T REBRE ISR N S RRiE.

34 BHEH

HEANFENRD BEPEXHSEREL FESFEE KEMRESF AEITLES,  BEY
EHTHERFMIS M E20. 6% 872 3Y W HHBERSERTHBAERD BN KB XF XE
BRESHLHA ARSI BARAZE. REYOEAKEER LD - BEMR AT ANRZES. R
EiEE 1o ¥, KT C R H155em B, 193 07em/a I RS L. FELBETH.ERTRH
53. Thg/m* M EI7. shg/m” {HRWIES T RDES AN R LUHEEHE AL REBER. ARSI E
ETHAERAES, LNy RB TR0/ 8RE Tk kS . SRR, Lot
EEEH AGE R AEEDR ADEN - AFEFETHAER  IFRERR M5 M A =ZHHE
30. 8%,

BB EMEW REERRETHESE AR EEMTERAESRGT AR LENES
e F R BENEYYERT: S EHATEFRRE PI~SF N FRED B EHES KT, F 8
BRSSP EIRAE SRR ZEXRERITHEERS NGNS, LT E R SEOR R R R ETHE.
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Table ¢ Yield of plenting mushroom by several substances
‘ W#rE Strains FLRIE Feng wei gu 001
M I % Sempling No. 1 2 3 4it Total 1 2 3 £t Total
A THE Straw 52,8 27.2 4.8 B4.B 39.2 28.8 216 85.6
Rawe A B W8 Green gross 62.4 10.4 3.2 76.0 57.6 16.0 4.8 7B. 4
W Sweet potato vine 42,4 32.0 4.8 83.2 40.8 25.5 20.0 g6. 4
TATEr 2 4 W Pea nut vine 40.8 32.0 20.8 93.6 4.6 320 240 57.6
W W15 Yo guang 1 o33 Xi de 33
Fr ik ¥ Sampling No. 1 2 3 &1 Toral 1 z 3 £t} Total
B BEETF Lespedem 42.9 6.% © 45.8 3T 1.7 10.3 65.9
Ster- EiFEBL T India cowpea 40.0 8.5 0 48.5 36.9 24.6 5.4 66. 9
lizing 7EZEME Pea nut vine 36.0 6.8 0 42.8 337 9.1 5.7 48.5
matter FTEEL Straw 2.4 71 0O 28.5 22.1 7.9 2.9 32.9
B PR Green grass 24.7 10.6 0 35,3 24,7 12.4 2.9 40.0

®7 RENSEERS DI T (L #5320k /hm?. d,1994. 4~11)
Table 7 Nutrient distribution efter putting dung into pomd(count by 320 kg/hm’. d,1994. 4~11)

WE FTRT R P:05) W (K0)
Item ke Content{% ) g &4 Content( ) -t & Content{ %)
B Inpue 72320 100. 0 9216. 0 100. 0 2400. 0 100.0
A Outpur # Fish 1005. 3 13. 9 2359.3 25. 6 67.2 2.8
wE 8 Sil 99g. ¢ 13. B 1898. 5 20.6 1735, 2 72.3
7tk Water body 3228.7 72.3 4958, 2 53.8 597.6 24. 9
s EERRERANSSROVIFLZARE HTE)
Table 8 Deposition quantity of silt and Its nutrient content(sampling 1994. 12)
REEOE BEE Sl BLweE pH &N 2P 2K HP EK
Sampling position up quantity Sampling (Hz0) (KCl) Totel Total P Totel K Availl P Avail. K
{kg/m?)  depth{cm) {Ng/hg) (g/kg) (g/kg) (mg/kg) (mg/kg)
¥ Upper reaches 53.7 0~20 6.49 4.68 0.93 1.08 9.81 23.9¢  91.6
chiEr Middle reaches 52,4 0~20 6. 40 4. 64 1. 02 1. 11 11. 61 13.60  118.7
Flf Lower reaches 37.6  0~20 598  4.20 119 1.41 1382 26.21 149.4
IEHT Mean 49. 9 Q~29 6.33 4. 57 1.02 1. 18 11. 75 23.24 120. 0
$ % ¥ W
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