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B OE RRLRERV L ALROEBAT RS B % FAARLERAREEE, P HEF KM Y 6024, 2kg/hm’ |
# % 8336.2kg/hm® F0 % ¥ 7387.6kg/hm’ ; P H & A B H K £ 4 912. Lkg/hm® . H ¥ 5 £ 3537kg/bm® o ¥ 3 H &
2766kg/hm® ; £ #H B U A 5667.1 FG/hm®, PRtk H 2.074, 1 MAEKBH X 1.9 F m*/hm®, ¥ 4 LB 290kg/hm’,
% 1% £ % # 2 507keg/hm’®
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Eco-fishery model in soda saline-alkaline land of northeast China. YANG Fu-Yi,LI Xiu-Jun, WANG Zhi-Chun,ZHAQ
Chun-Sheng ( Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun
130012), CJEA ,2004,12(4):192~194

Abstract The experiments show that eco-fishery pattern of f{ish-rice-reed-cattail in soda saline-alkaline land of northeast
China has a significant benefit. The average yields of rice grain, reed and cattail are 6024. 2kg/hm® ,8336. 2kg/hm’ and
7387. 6kg/hm? , respectively, and the average fish yields are 912. 1kg/hm’ ,3537kg/hm’ and 2766kg/hm’ in paddy fields,
reed ponds and cattail ponds, respectively. The average net income is 5667. 1 yuan(RMB)/hm’ and the ratio of output and
input is 2.074 in the experimental area. 19000m®/hm?® of water and 290kg/hm’ of chemical fertilizer can be saved, respec-
tively,and the total amount of the salinity of 507kg/hm® has been cut down at a growth period.
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K E 2800 F hm’ EHEXRBHRM T A EMEEDEETRWOIEMTHL 300 7 o’ U E, ARBHRA
ARV R T RBRBE L TR RESWASBIER, F I RZEXEFHR LGS T RARERE
LIS KT o
1 HRXEBASHRF*

HETF 2000~2002 FEHFHREAPALHBE AU XHT , ZXEHYSE 4.3C ,>210C FEHRHE 2935T,
EXLEH 137d, FRIAFH R 5259MJ/hm® , £ 34 B BBAT 3 3013h, FF MK E 413mm, FHE LR 1749mm, &
Rt B A 10. 89hm® , X 1. 92hm” W (W) 1. 58hm” B IE (42 50 ) 3. 62hm” FIKHE S Bf Fi i1
3.77hm’ E ¥ H MR A AR FUK 30~ 70cm, /K X H R 18hm” , KK F B 3.71g/L,pH9. 22, BB
13.37mmol/L, 258 19.38mmol/L,

ERRAXRIAEHAERFEEARBE(ES. OmXE 1.0m), B LF I, HRNIHHAZHAKB(FE 1. 5m X F
50cm) , S WAE, WG S EHEIOK I EX 5P 4 30% F 70% . AEKFHFR 400 ~500kg/hm’ (5700 ~
6300 B/hm’) , P B A ad (M 8.85) 5 10%, 2 SHE3s0n )5 70%, B akad(s %) 5
20% . 6~8 A E IR FFKIE 50 ~ 80cm, H i b 6] LR F¥ K B 20 ~ 40em. K H FET 10d #EH HLAE
4500~ 6000kg/hm” , 3£ 7 i [E] 4 10~ 15d 7 1 KA HLAE 1200~ 1800kg/hm’ ; 7K 8 >20C i 4§ 7~ 10d ;B 1 1
KR E 30~45kg/hm’ Fd BEBRES 75~ 90ke/hm® , £ 438 HEA HLAE 8~ 10 R A4LAE 10~ 12 K, WHEFR AR
BAIZEBK X T 50cm, K EX FZ(FE 1. 5m X & 50cm) BH/KEW, BE G EBAKE S 40%, F8EX 4
60% ., AAHFFR 375~450keg/hm® (5200~6000 B/hm’®) P ERHHMBEMAEREH 15% , Lol a3k
f70%, HEEREERARRE, REXAaARIKEEEDHHEHBCEREHE IT/MF 3R, THE.
HAKTR BRATAA.2~0.5h’ , FHRNFAZABWMELT  AWE“H” “B"E(LOFT70~80cm, FEHK
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30~ 40cm, % 50 ~60cm) , B HZE A 1~2 ~(HHK 2.0~5.0m*, % 1.0~ 1.2m), BEHFE 120~
150kg/hm’ (1800 ~2200 & /hm?) , Hip B fa y 30% ~ 40 % , 48 #Yf (&7 60 % ~ 70 % , H Al 5 s [|] 3 9% 9% 4 1
3 7K Y U5 B R R BDK B s L K b, 4 0 K AR R K FAE B HEOK R K AR A TS K R A4S B A
W, KEHAREEMEEKIEABRKL, 2 LRE, ZEEFHU 10mg/LEEZEMHERIEN
BEREHAK, RERTH TR EEMEEETR, REBABHR L, FFHM AR, KB CEK
(11 EMEAAFES B, USCIR (217 B E LR e DA B AMME T,
2 ZERE5HW
2.1 LFPE

R REN, FITEB T TR AES TR P S B E,2001 ~2002 FFHHE>KER
6024 .2kg/hm’ .5 % 8336.2kg/hm’ M B 7387. 6kg/hm’; F X ARG H FE K 912. 1ke/hm’ \ EHEF
3537kg/hm’ .7 F5 2 2766ke/hm” ; F B UL A 5667.1 J6/hm? , FEHE LR 2.074,
2.2 HBHES

FITE B TEESEVEXNEE THREMKELEHN, AR 0~20m LR+ HELEHE TR, -
HENEMERCRSEREM(RLE D, T2 XUFITERSA-BEERERFERFIELRIAETHA
PR . MR 3TAFRITERB - BRERERAYBEHES TASAR, HRREREFZAN
My )E AR ER N, T WKFRREMECERENAR, FEYESE TR, T ERAYHEEE
g s, RGN R ERYRERSR RS L WIEH, IMEYCIERFASE, MEXEDW
EE.BHNREVNESZMBKILEYAT F IR, TR HEIEMEE NN B ESEESE
TSERAY ., RRPIRERENE-EHRERR I ETEKE, vaREHEE DR EFHKFE; M€
RuFRENESE 20, FTRIHAE RKEHYRER, B KEEREHEEMSERALE FHEL L
B R KR, B KA R AR TERTEM, KM X T meR, BeA %
FRESFEE(MES), FEAEEERLENRBNEFEY , & B R0 5 38.86 f127.07 i+ E™,
W] 1 /A 30 2 3 R0 7 8 T 08 20 6 43 507kg/hm? , 40 24 T8 250m’ /hm” b 57K i 5 BF 3. 0g/L % 4L & 1.0g/L,
EEMBEEAKEHKEE S FIN 0.84g/L 1 0.77g/L, BB 5518 6.72mmol/L 1 4. 97mmol/L, B 7k i &
BRI ARBEHHAKESEKMER RSB L RAEHAEENEREFAaWRN RG] - REL .8

£1 RBRERIWMFHTHL

Tab.1 Changes of soil nutrients in the experimental area

% A SiBlglg' Afflek ! 2Nmgk ! 2Pmpk! 2Kmgky | BEAmglgT! EEBimgky | R H/melg
Model types Salinity Organic matter Total N Total P Total K Available N Available P Available K

s M F & B® 5.5%0.72  3.7£0.56 50.5+7.22 7.2+1.08 20.8%9.39 0.97+0.24 0.8%0.17 2.7£0.18
F & FB*™ 3.4£0.93 7.820.65 74.2+9.27 15.3+2.42 61.4+8.94 1.420.17 2.1+0.26 B8.6%1.66
LR % -38.2 110.8 46.9 112.5 195.2 44.3 162.5 218.5

E | F R B 4.1£0.71 9.2+0.37 36.5+7.92 9.6+2.73 42.1+8.67 5.4%1.17 1.2+0.28 6.2+1.44
F R B 224019 14.3+3.73 78.9+9.74 33.9+8.26 98.6+9.67 12.0+2.73 6.6+0.65 13.7+2.57
TR/ % ~46.3 55.4 116.2 253.1 134.2 122.2 " 450.0 121.0

WO FREHM 412072 4.2+1.37 32.3£6.72 5.4+1.88 35.0+7.37 3.5+0.72 1.1+0.22 8.3+0.43
F & F 234047 9.2+2.42 73.8%+8.71 12.7+4.27 69.1+7.56 15.844.33 2.7+0.47 13.4+2.74
TR % ~43.9 119.0 128.5 135.2 97.4 351.4 145.5 61.4

* 8 1999 £4E; »» 15 2002 &, TR,

K2 E-B{ERFESHH

Tab.2 Ecological benefits of {ish-rice system

& 2 BYREE/L -n > 287 R/kg-hm % KB AR kg hm™? HH/m Bijom RANHN-A THE]R BATRikg-bm ™2
Treatments Density of Weeds yield Quantity of Plant heigh Ear length Grain number 1000-grain Rice yield
Nilaparuata pesticied per ear weight
B-BES 27.6+2.44 295.5 9.0+1.37 83.7+11.32 14.8+2.47 77.81+10.27 24.2%1.17 6024.2
HEAFHB 49.7+1.73 746.2 19.3+2.12 74.8+9.82 13.7+3.25 69.1+13.2 22.7%+2.73 5511.0

LR/ % - 44.5 -60.4 ~53.4 11.9 8.0 12.6 6.6 9.3
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EHEYREEMBS: EENEEN A BEEMEEAEAaLX MBI AP RB RS, ER] kTP

BRENY . BHEYARRBAYER, BB HE REHE, LB LY NS B BRMBE D, BT

EHEE, ENRS SRAYFEKELERE"HRAY . ZESBVERAFEKEEARERNA, FHEMEER

fAAEH T K 1.08 7 m’/hm’ 1 8200m’ /hm® ; B #h 7K A 35 38 F1 35 35 89 8 N 43 5124 40. 18kg/hm® #132.14

kg/hm’ , & P 4* B4 26.77kg/hm” #1 20.34kg/hm’ , #1 24 F 7 4 IR & 130keg/hm” BB — £ 160kg/hm’,
%3 &-BALRGTIANEWSRBLAR

Tab.3 Amount and composition of soil microbe in fish-rice system

AgCE-A) & B BRI BRI BB ERFM e BARTAN e BHRMEImge ' KMingg ! THRME/nge

Date Treatments Total amount Amount Amount of Amount Amount of Alkaline Urease Neutral
( year month) of microbe of mould bacterium of fungus actinomyces phosphatase phosphatase
2001-06 #-BESR 1179.4 7.423 476. 4 198.3 498.4 18.56 1.93 1.35
A R RS 350.2 3.145 230.7 81.2 36.7 17.04 1.12 1.18
2001-08 f-BEE% 10137 6.739 435.8 148.3 423.8 17.49 2.03 1.33
B R A 378.2 4.803 254.7 92.3 27.6 15.29 0.94 1.16
2002-07 H-BEE 1339.1 9.732 573 9 133.7 623.4 20.61 2.14 1.54
MR RS 474.5 5.604 305.4 115.8 48.3 13.83 1.34 0.93
2002-09 f-FEESZ%  1215.4 8.447 502. 4 123.2 582.2 19.29 2.45 1.51
LR Xk 479.3 5.634 336.5 102.5 36.3 16.87 1.46 1.07

4 A-FHERGESND
Tab.4 Ecological benefits of fish-reed system

b B OREZHYA mT? BHkem T KEPTB/ghm ? HEEE/Mon? HERE/om FEIM/mm HEFR g hm?

Treatments Amount of Amount of Yield of aub- Reed density Plant height Straw thick Reed yield
: benthic animal insect merged plants of reed of reed
F R A 97.2+10.82 52.4+2.74 1743.0+23.73 154.9+21.28 129.9%33.44 4.4%1.29 6183.0
FERE 19.4 + 5.67 25.3+3.72 449.7+87.57 223.7+32.89 163.7+20.72 5.3+1.47 8336.2
I H/ % -80.0 -51.7 -74.2 44 .4 26.0 20.5 34.8
3 N %
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