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ABSTRACT

In agricultural ecosystems, the ecological concern of irrigation channels and ditches
has been reconsidered and materialized in channel improvement. The ecological concept

has been widely accepted and applied into irrigation systems. The idea of the in-stream
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shelter/cover technique has been used as a new method in many countries. Recently,
this eco-construction has also been installed in the irrigation system of Taiwan. In
Xinhua, Tainan City, an installation of artificial shelters for southern branch of Chia Nan
Irrigation Channel was completed in June 2010. In order to know the effects of artificial
shelters on aquatic organisms, this study investigates aquatic organisms and environ-
mental factors among different types of sampling channels (U-shaped, trapezoid-shaped,
with and without artificial shelters) during the different irrigation periods from July 2010.
The results indicate environmental factors are not significant differences among different
types of sampling channels. The density of fish in the channel with artificial shelters is
higher than without artificial shelters, and the relative abundance of native species is
approximately higher than relative abundance of exotic species. The density of shrimp
is the highest in the U-shaped channel (Without artificial shelters). This phenomenon
perhaps results from the influence of turbidity analyzed by principal component analysis.
The abundance of aquatic organisms is affected by water temperature, but this study
detects that native species have more relative abundance in the channel with artificial

shelters or adjacent the channel with artificial shelters at different water temperature

conditions.
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We believe our study can provide some helpful information for the

improvement of ecological engineering of Taiwan irrigation system in the future.

Keywords: Artificial shelters, Principal component analysis, Irrigation Channel.
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x1

BRGRIERFHEELEN

Ak HEE(uS/lem) | BENTU) | BE(pt) | AEA(mg/L) pH & AKF(em) | Rik(m/s)
B | 2819043579 | 46.14+3334 | 0.1£00 | 7.65£172 | 841£0.17 | 61.1£142 | 1.1+0.9
A 1230 = - - - - - -
pia’ - - - - - - -
F4H 2| 281.90 £35.79° | 46.14+3334° | 0.1£0.0° | 7.65+1.72° | 841 £0.17° | 61.1£142° | 1.1+0.9°
B 283.80 34.60 0.2 9.22 8.56 68.0 0.2
B 1R | 314.80+41.86 | 51.90+4287 | 02+0.1 | 852+479 | 796027 | 26.5+6.6 0.0+0.0
p i 0.587 0.760 0.667 0.911 0.191 0.032 0.001
T38| 306.90 £32.50" | 39.89 +£35.64° | 0.2+0.0" | 8.86+3.42° [8.19+0.37" | 43.4+23.6° | 0.1%0.1°
B | 26498+37.36 | 65.63+5441 | 0.1+£00 | 657+1.77 | 835+0.15 | 105.6+4.6 | 04+0.3
c iR | 29078 5524 | 15.06+£7.83 | 0.1+£0.0 | 6.93+£3.12 | 7.92+046 | 244+11.7 | 0.0+0.0
p i 0.453 0.159 0.407 0.863 0.122 0.000 0.281
P38 | 283.25+£46.27" | 34.81+41.47° | 0.1£0.0" | 7.14+2.60° | 8.15+0.41" | 50.1 +38.4° | 0.1+£0.2°
B | 282.60+38.78 | 544744556 | 0.1+£00 | 7.51+£1.83 | 830£0.12 | 89.6+17.5 | 04+0.3
b i | 300994650 | 28.00+4552 | 0.1+0.1 | 7.72+3.80 | 7.82+£028 | 255+10.7 | 0.0+0.0
p i 0.425 0.282 0.950 0.919 0.001 0.000 0.023
3448 | 293.62 £41.46° | 3838+45.10°| 0.1+£0.1" | 7.89+3.17* | 8.07 £ 0.33* | 50.5+33.6° | 0.2+0.3"
BRiEHR | 288.10+41.77 | 50.05+48.10 | 0.1+£0.0 | 8.89+274 | 821£0.12 | 89.2+17.4 | 04+02
. 15 | 34635+ 160.63 | 47.76+£30.97 | 02+0.1 | 596+223 | 7.61+£028 | 242+95 0.0+0.0
p i 0.295 0.904 0.459 0.044 0.000 0.000 0.009
3448 | 319.98 +120.09° | 47.06 £37.90° | 0.1£0.1* | 7.11+£2.71* | 7.89+£0.37* | 49.0+35.0° | 0.1+£0.2°
B | 295481034 | 58.38+4598 | 0.1+£0.1 | 922+1.17 | 829+0.09 | 71.0£14.0 | 0.7+0.3
G 15 | 644.00 £29545 | 26.52+27.53 | 03+£02 | 7.33£5.16 | 8.09£0.53 | 21.0+7.7 0.0+0.0
p i 0.178 0.341 0.144 0.660 0.577 0.000 0.010
3448 | 444.84 £252.70° | 4472 £40.00° | 0.2+0.2° | 8.08+3.84° | 820+ 0.33" | 46.0+284" | 0.3+04
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PIEHERTD (I - IKEEAEFEREIARY pH (EE R
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HIERE + HAGHBR LI RIE SEHERRD (% » 3
LIS A e (B2 KR A R AT (5 REIEY
EOR - RIS R e R FL ARG 5 YR
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32 & IBERERR

AW FEAE 5 R R SRR L ST I8 U
G 8 R} 16 1 - WEA 2 B 4 F8 - SMGRYIBTEAN
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s (LA 1580 ) ~ MSEViEpE L
720 ) ~ RELAHGLEHHIE 285 E)RIEELETHH
¥ 156 &) » EEMEETR HARIRGLEHHE 194
) HESEIR LR 117 )& iRkt
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x2

SRSFEINR - BRBEBIRERTFHRR)

b g 8 % RIE | Btewm barg AR SR B OARBE | HRRE | B RIBHK | MK IER
B 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.6
A 153 - - - - - - - - -
pia' - - - - - - - - -
318 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.6
Bk 2R 0.0 0.0 0.0 0.1 0.2 - - - -
B 1 0.0 0.6 0.9 2.0 1.3 0.1 0.0 0.0 0.1
p i 0.667 0.350 0.529 0.410 0215 - - - -
3L 0.0 0.5 0.7 1.5 1.0 0.0 0.0 0.0 0.1
B 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
c 1 0.0 0.0 0.0 0.7 0.7 0.1 0.0 0.1 0.0
p i - 0.104 0.362 0.468 0.024 0.411 0.500 0.703 0.500
3L 0.0 0.0 0.0 0.5 0.2 0.0 0.0 0.1 0.0
B 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.0
b 1 0.0 0.0 0.0 0.5 0.5 0.2 0.0 0.1 0.0
p i 0.331 0.779 0.088 0.082 0.018 0.224 0.550 0515 0.880
1L 0.0 0.0 0.0 0.3 0.3 0.2 0.0 0.1 0.0
B 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.1
. 1 0.0 0.1 0.5 1.8 0.2 0.1 0.0 0.1 0.0
p i 0.566 0.073 0.068 0.029 0.003 0.274 0.555 0.648 0.488
1L 0.0 0.1 0.3 1.1 0.2 0.1 0.0 0.1 0.1
B 0.1 0.0 0.2 0.3 0.0 0.0 0.0 0.0 0.0
G 1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
p i 0.235 0.178 0.299 0.279 0.078 - - - -
1L 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
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