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o S ER(L 2 HIE (B ) ER R 23168 AT /0.1 AEH » HulARE g
BeAbZ R > [BHEHT] - FIZEH ZWIRE ST - EER 2 BEE KA B HER
HERREHRRRR & 858 5 2RI - HEBIERREREE /K ZKE - S HE
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EERLE2E 85 % UL - ZEEHREFHES > FHESRZ RIS IR SR ZE
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Bl KPR TR SR R i i ST 8G » (1538 B8 28 PR E R RE - (B L AR
AR > BAEERAEESG R (et t8 0 ERERS - METREERF LERE
BEEAEEAESRAR - B R RS - I ERFAKGEROT R Z R LI
AT - DT FRIEEEENER - HERENEOREEFFE TR I8E - 55—
I > SZHAEBRE MGG HETEN TR AR TOKSERK  KERF AR > B
KRG Z KGN » BB ~ SlAkIr - BRI PBESE 2RI - KEFES 5
PREE > I BT AR RIERIZIERE - (K ER 2 RA R P EREGREEEZER
gy o NIt > HERSTAMEZ LR ~ RaE Ve o KEFRA A EKEd - S
W #5 B e oy T /K EE AL EE R R s IR (LR > AR A 2 IRURE ST - 7%

{EEIEACEREE /K ZKE - 55—l BECAmMEYIZ R - BILEEI RS - &
BR—RERE  KEREZEERR - @ KHBRER 25508 R EHE

REZ R I B BT ARG RS -

KEERERERYIERAZE O R HRE R
FI SR T RO B - AU B A ek T IR LR - (EHE B ZERE -

AEEABRGT SRR - FIFTE 0.1 A 200 kg 280535k - AT 112 pH {H 4.65-4.90 £
Z 2 pH{EX 5.61-6.03( & 1) - FE—HIE=TEHELERAFE 2 - DU B > 28 IR
=57 Al By 84.4 cm ~ 169.6 cm ~ 200.8 em > ZEE B BIIBAHHIE >~ 77.2 cm ~ 160.0 cm J%
194.0 cm > FHFHEAEG A B =REBFME 2 57588 WRHHIEE R 353 % S
REEREE Y 30.5 57 o 55 THAMRIEN 55— A F A 2 ks Al Fy 63.2 cm SEEE BRI
Gz 56.3 em > B KR =R MR AR By 173.5 em ~ 212.8 cm » SEEHETNEIRHE Z
157.4 cm J 184.9 cm - THMFHE AR I 7758 BRI FREE Ry 36.2 57 » BIE SR
4 33257 « B EAEE - WERTE S DUR BRI ~ SR R (3R 3) » BB 118
Fa b $HHE4H > (ERNEIR - BIAE ~ AR LRIREE SR - FUEREE R ER
HEEACIETE HoREEI R 2 A& TER RS - Astbapg B H & 2 28 &y Mok B Bdek &
S AR - SFERILR b TR b & (IR & 5 2,316.8(1,203.7+1,113.1)
N 0.1 N o L FHIEE & 5 3,017.4(1,817.6+1,199.8) /A /0.1 /N » B[00 B
B Ry 3,231.2(1,821.5+1,409.7) AT /0.1 AHA » K4 &S SRR » iRl 2 R
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AR E TR R [B1fE T

% 1 RIRHATZ FHE R AR i % 2 FH s ISy

pH EC,., OM &% @ # # & #oss meEs
dSm' % %- -ppm-

HUEEEE 1 468 0.63 409 023 200 72 739 107 973 0.0
BlOmEEEE2 465 077 449 022 190 62 979 134 798 161
%% HUEE®E3 490 071 471 024 231 68 929 113 966 154
PH 474 070 443 023 207 67 882 118 912 105

C EMEmE1 561 122 394 033 202 80 1133 111 1005 148
W mibgmi2 603 097 433 023 195 60 1254 135 899 172
E’;ﬁ HUEEEE3 570 101 451 020 235 59 1320 125 882 145
Py 578 107 426 025 211 66 1236 124 929 155

xR 2 ZHEHEBEEFEIGEE
FREFHE

BN A F =k s

PR (om) 5V (FR) PR (om) SV (FR) RS (om) 55 (FR)
F—HATE toR%Ny 84.4a” 18.0a 169.6a 31.8a 200.8a 35.3a
e 77.2b 16.0a 160.0b 29.4a 194.0b 30.5b
B A 6322 170a 17352 298a 2188a 3622
s 56.3a 15.0a 157.4b 28.4a 184.9b 33.2b

“ The same lowercase letters in the same column are not significantly different at the 5% level of
probability by T test.

% 3 MR B SR B AR IR EE B 2

A AR HEE HANE HRAER E=ke
(cm) (cm) €] () (%) ha™
E—HAME WEL 20.3 a* 38a 983 a 503 a 512a 1821.5
FAg 18.7b 38a 93.1b 46.1 a 50.0 a 1203.7
AR b 2 HE  20.8a 39a 102.0a 50.5a 50.0 a 1817.6
EHAME R 182 a 39a 955a 483 a 50.5a 1409.7
E i 163 b 39a 90.2 b 43.1a 478 a 1113.1
fE+IERE L HIE  17.1a 39a 943 a 455a 483 a 1199.8

* The same lowercase letters in the same column are not significantly different at the 5% level of

probability by LSD test.
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Rt

RS A Rod T AR By — Tl RS F I - HAE SRR foKESIE » A AR
HMRKER > WK — SR AG > BRI - S ENFRE G REYIk
/KR HR PSR E R AT R Z 56 (18] 1) > &R E AR feata )i
BORRE > FREHREYIRZ K EREE REHVRIEAK - ZEPKERHENMAZES
B EHBRRAENEETTR - ORI R RS  REESEREY)
S 2 o AR A FEZ &S (B3 A > 2016 © Rakocy > 1989) °

R4

|~ BB BHE SR KB

e P B EEL e SR B P9 22 R R T AR B R R 3 - EL RO ELARL -
WHIFZSEEAEBER > WBkER - A% - SEtERER > 30 117K
TR > B H RO BEK&Y 3-5 M > B 0H R 2 BRSO KD HE I SRRl HRRE -
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EHEEEN RS (LT ALY ) B RS 24 » BRI LB AR 2 BEE
K ETTES HE FHVERE » BT - R E SOKERDASERER (R 4) > BEMZHE
JBOK pH {H ST 7.12-8.00 ~ DO {H (/AR E ) £ 4.74-6.93 ppm ~ FREE S BEREE 57 7
7o 0.53-1.42 ppm Jz 2.32-6.80 ppm Z [ » &EHHEAZE 0% HI& & HOKE HE R K pH
6.98-7.94 ~ DO {H 4.23-6.07 ppm ~ ZHEE 0.35-1.04 ppm K HHEERER, 0.87-1.76 ppm - EHH
B2 BEFKF AL A HER - HEREH AR R S n a8 0 2 R - Bra]ig
B2 B AR A 2 B4 IR K E 28R O HEBEEE KT S EEE
BRI REE(bZ T -

T 4 R SRR 2 K E B EE
323 415 521 617 618 715 819 9723 1027

pH 7.12 800 744 765 753 761 741 7135 730
%ﬁﬁ DO {H (ppm) 559 474 693 513 484 542 511 561 532
7

oK BEEE (ppm) 110 083 080 131 142 122 053 105 134

pH 7.2 794 758 732 687 698 713 731 722
%) DO {H (ppm) 544 547 439 542 399 433 519 607 423
SHE4E (ppm) 064 054 035 062 427 045 041 039 1.04
WYEEAE4S (ppm) 1.05 132 087 095 398 126 159 160 1.76

a2 G

TESIR R RBIRYSOKIRY I - BIEAE 198 - RARRENY) - SEICLIBHIEY) > BK
M ZHEZFKHEEVRERA (BFEA > 2002) - FLEESEEEE T 2 LI Niclosamide( [iif
g ) SR EARMEF RITE T o B EIH I E M G R R R R IR T
R 40 e S FHIRF AR —E Z /KA > J7RE AR » e A (Bom MBCRAEE
HRERI a8 S s > WKH T EAEYRERES  EIMBURAR (£
FA 0 2015) - HEESBEEHELEWOREE > HIERAEN ZESECER - H#
PRBEBLKIRA P -
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MAREETEYIGE —ARHTE > BRIZEE ARG BN 0 HEET
AENE - Rt ARaESENEE - AHEKU S - SRS AERIGHHNETHR
B MYIHA R BRI EE > KOS EEERLY 10 A0 IWRHEAREAE (H 2)
EERHE ~ BB EIGE R 1% 2 N BRR TN - &2 R GIRRE - LI B A Sy f B
i EME S FEREFEINRETER - HMeRETEEREZA SR
g o BN R R - iR HE K RS E — O » BT ARERE - 22K K
Clpa B LA N, > m] Pk ettt (B > RS RFSRIRE RN gs -
KRS e B e - AR EHEESENEE (B 3) - HalthA283H
AT TR > EHEBURL A TR HE - HEE 2RSSR S/ DR
BrEfREZ HiE (8 4) - Sl BER A RS - 5 FElk - EE0EMERETES
i HEAF - EZasR - EREemSRRIi 2oty - Qe fER3Za% H
& 28y > ERIRSEEREAY
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2H270 30120 4H200 s5H310 6H25H  7H25H  8H21H  9H16H 10H29H

—— LIFHE -8 KRR

@ 4 ~ 250 HERCE AR 2 A RS IR B EE 2 PR

32 HRT A EE R ER PO 1

EHER REHEHGREE R 50-710% > BAEKHEE () ZEFGYIFEZE
7-10 A0 > HEZHEHIER & KO £493-4%~5-7% > KE A5~ § - 8 #1
FEFMETTER (81 0 2008)  F—ETEAY SRR ZHERCAT RO - 22 0 A AiE et
oo BSEIETERE SN B ERR Z HEERE - DUeEn SR - (Rl - BMOERR
i DAREENEEH - 25505 E () ZHEEN MM > SBRMeREhEE
RREMAHEPEBHR AP - HEERET 2 fEE - mEERH L BREEENKRSL
R Ay HE T e (AR IR 2 — > ANIRIEESE B RRT A Z B G W » HISE e E 2R & R R
Pythiogeton sp. };. Enterobacter cloacae F3EMERREEFT5 L (BEFEA > 2002) » HEghE
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B HETAVEMEIR R A & - RSO T - AR - FIEES HREHRERT
R ZAEMRG MR A e ARk - S SRR - Mo m iRk - R Mg
AR TEER - (HRERIAN HERIER > SRR 2 EEB T HE - B35 B2
—REHE - WILOEF K —EH IR EAY 77k » SR aE 5 () ZERHEEGE
REE > BV ERE BT AERT - MM v IR Z R - MR R RS IEER Z H A -

P A SR R W2 R BRIV 72 28 BT R S R UK i o JE
L RRE A BRI

KRGS Z MY RRIGAIRAEED ~ BER - 5L - B R ERT R
% > ARBE (Trichoderma spp.) K EIEM L AL T1% > FRIIEEZ 2K - GHE
o FF10-14 Hi& > BVRTHUH(EA » SCEYIBORIZ G > rTINEREE AL PRk T 2l
EENERD ZEEA I (B S) - BbME MR AR ATHE AR SR EYI A
R R AR T B DR ~ RS G AR AR R T T A R R B
ELAZEHE Ry > Hr] AR R 85 200-500 (5 HEFTHEETEA (B2 A - 2016) < KHTEY) >
AT E R HE K R i A - BRI AR fimEH E - DIORE R - 228 %EH
& AT AR 0.1 A EAREA 20-30 AT+ Z BHEFTHR(E -

1. A : &
5~ BB IS BB T () iR > KUBREEREE BT - B — i H HEZT]
SETEZIE (1) > LT a2 ftEsdioR - REEHHAIER /KR (5)
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FIFHEEEEY AR R 2 TGRS » DIOREUE eI S B A f T e 1R > TPk
SyE > WS EARAE 1N VE > s L - B—HEHEAEEE 2R DK
HANEZ ARBET R A YE 2 3 > BRSSO REE LT e o g vy -
IR OB AR IR T 22 B A 2 B EE 538 > Sy a4 2 BB Sy mIAE
REFARZAERZARE - A L REEE A ERGRYERRE 2 EE B > &
EREREY HE - gFHKE > WEEARUTE - SO DA ST 2 RS e - ERER
EHHEEKCORE (8 6) » FRBESH 20-30 A » WH{REEHE 2 Ak KoKk > 77 i
TIE Tz % -

6 ~ KPR IR SR A ERERYIE - DIDREREER > PR EZFRVIVE > HE
FRHEBEAKO R - Byl liEg K fimbE - Na 2ty E I EY) 7
IRl VHERE I R AT > BB A s B T2 HEY

3. AR YR e K EE R A
HPS A KR E T BRI AR EE AL aWE - FaRE - BEE
AMFEFE - HIMGE TR RHHE R KE#HaE SR LS BEZ AR - mb' A
BT EFRE S > AARTERE AEREET - PEMY) SRR B - 5
W GHE bR AR - SRR SOKSE - 4Ry BEOKE - GRS 2 MAYERI8E
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ML HE R B TERE 2 AN PR R EE (B 7) - A HAEES
B~ HARRER ~ RS ETRC TS > HEREE T - BoT R i m i b &0
AW E G L RAHR 2 I AREEZ - AIHENG - EEEE RS - sEE IR AT
B (BREA > 2015) - LE3RE0& 2 PAEYIBUR] > S AR - MR EE g - B
SRS K EEENPING AV B - HIRIRIMAEY) - b LB. - EAZMIR(ERS > W HE
BhSSSURM BRI > (e & (18 8) -

'X", 1r£T'¢t} A\

B 7 - BB P I K A N R LA P

& 8 - L)\?L/%EEE SE ~ ?)ﬁiﬂﬁyi’?ﬁﬁﬁLﬁ?’*Pﬂ%&ZfﬂiE%%mJ _ﬂ‘ﬁﬁﬂﬁ’\%?
BIEAKERE - ﬁ?ﬂztuﬁ%ﬁﬁ iR JRNAIE Rl B AR AR A

it
& B KT G R ETIE AR R - EHEGEREUR (R 5 KE 9) - BArmR
FE B R IT Z R TR S 30 % WA A RDA MR 2 &8 0 IEEaE (E
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10) » SERRUIASTHGEHEERIAE » HAEERE AR 13 ZaE R T R
ZHERIHE > BRI 0.1 A EAE D HEAL 84 80-100 A 7754 » AT 10-15 JTFAHN
RSk ATIEE A (1,500 5T/ H / 1) 25 SE (—F /) mBRE 0.1 2
PHZ 37 IR 6,800 - 7,500 Jo/AcAs » EE ISR BE R EEE - #0.1 4
FEUZA 35,000 - 70,000 JTAZE » 445 R[4 & 41,800 - 77,500 T -

AL A A sl (18] 11) > RBSHEHZ BN R - WAHEEE
BZRRET] - B ETERE L EEKZKE - S— 5 BECA i EY Z R - 8
VESEVIEDL > Ba R RKERE - KERELE ZHEER - DS KH L BRE
RENARTT 25 18] RO SR R THAERE Z s

5. A RS U EgRaE A A EE B IR E B R

3= TTBER] HEE WEE

Treatment (cm) (@) (ke/0.1 Q}tﬁ)
R 1723 a 173 a 773 b 2369.5b
B A R ERaE 190.0 a 19.8 a 90.2 a 3070.0 a

“The same lowercase letters in the same column are not significantly different at the 5% level of
probability by T test.
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A friendly environment management model of fish and water
bamboo symbiosis resource recycle

Hsuan-Chin Lan, Ming-Hui Wang, Chein-Wei Chen
Puli Branch, TDARES, COA

Integrate the technology of soil improvement, pest control and water recycle for the
cultivation of water bamboo to establish a friendly environment business model. After using
oyster shell powder and other water to produce surplus materials for field treatment, the yield
was 3,231.2 kg/0.1 hectare, which was higher than the soil acidified field (control group) and
the yield was 2,316.8 kg/ 0.1 hectare, which can effectively improve soil acidification and
restore soil fertility. Utilizing the absorptive capacity of water bamboo, the waste water after
aquaculture is discharged into the bamboo shoots area of water bamboo, and the ammonia
nitrogen and nitrate nitrogen can be absorbed by water bamboo to reduce the water quality
of the waste water from aquaculture. In addition, a pool is set up at the inlet of the field to
stock omnivorous fish species such as carp, herring, catfish, turtle or loach. Investigations
show that it can effectively prevent the apple snail in the field. Field area for stocking fish. In
addition, with the use of beneficial microorganisms such as Trichoderma, it can accelerate the
decomposition of the old leaves that are peeled off during the cultivation of water bamboo and
discarded in the dark ditch. The old leaves decomposition can produced fertilizer be to recycled
and reused in the water bamboo cultivation. After the above-mentioned technical integration,
a fish and water bamboo plant symbiosis model is established to integrate into a friendly
environment and a sustainable agricultural production model, to maintain the natural ecology

of field, and to increase the production efficiency of fish and water bamboo.

Key Words: Water bamboo, Aquaponics system, Microbial agents, Surplus materials, Recycle
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