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Selection of artificial fish nest material and influencing factors of
implementation effects
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Abstract: To determine the optimal artificial fish nest material, and to promote the restoration technology of spawning grounds for
fish species with adhesive eggs, we had made fish nests with six kinds of materials (Arundo donax, Miscanthus sp., Pennisetum pur-
pureum, Livistona chinensis, simulation aquatic plants and nylon mesh) at Zhaoqing section in Xijiang River from March to May in
2019, and studied the effects of materials and environmental factors on the implementation of fish nests. Common carps (Cyprinus
carpio) had strong preference for adhesion medium, and Arundo donax was the best material for making fish nests, since the eggs ad-
hesion ratio and the number of eggs in each nest were significantly higher for 4. donax than for the other materials (P<0.05). The
eggs adhesion ratio and the number of eggs decreased with the increase of days of entering water. The principal component analysis

reveals that days of entering water are the most important influencing factor on the implementation effect. The increase of discharge
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and rise of water level can promote common carps to gather to nests and lay eggs, but weather condition had little effect. Besides, we

discussed the effects of implement time and location.

Key words: Artificial fish nest; Ecological restoration; Common ¢

PR WUERIR . KIS BRI AR
E@w%T@ﬂ,@mﬁﬁTmii%MEﬂﬁ¢
afledk | MEE E R AR TR BTEGEIR AR

2T Sk TR R T RS s K A 2SR Y B
W, AEEZHRAESRG 40 ED ) Tl %

DRI TG 5 A8 52 S 3R = I Bok AR AR S B S 1Y
HENEZ—. BT OB BT A S~ PR 22
5, ARG 7 ORISR, AR E BT
Xof P B O 2RI ST e TR G T A
AR Ak R LR AR A Y 457 T
AIBIFE LU BRI, (G T Rk p a2k
BRI A OCHFIE I A 32 B

8 (Cyprinus carpio). # (Carassius auratus) %5
PRI P RV A R, SR
GBI 20 BRI, %t
Jegx A TRIK IXAR Hh B0 72 /IR B8 B 1) Kk et
Frre st g gt B BB E K R E AL
JBE, SR, PRI YL TEIR S T A S A

SFHORFWD, 77 R 90 6277 B 377 1 R/
ek, PG T B0 SR TR I AL

N T A SR AT SR AL R3S AR A, BT 4
f SEBOHCE FHAROKR R, DR R BN £ 2 O 4
HERTT HOBR A B, SEEL R PR Y F L ST

N

\

arp; Adhesive eggs

fg T 255 4 48 T, T 52 0 Oy 0 28 458 A B 4 470 T
P 2R H T, kRIS RT f  )
Al 20 4D 80 4REAY, SRITA T E R4
@%%mﬁ¢ﬁ\wmﬁﬁi”maﬁﬁTEﬁ
(IR, (H TR LT AT A A A RFST
Eirs I8

PEAESE, N T A SL7E TR VL (R U FE b T AR
R B, SRS K. &b
FVE B N TSR Z R 2R, A T 25
WA E R . L% A TR R 2 5,
(FL 2 73 A E KSRV o g RS A AT 0. A
M, AR KA S R G A T s EHAR
F5:, AHRSELE P VT 26 DOV B e B R ] b ek )
PENT A, X CITHCR, o et 6 52 b
ﬂ ST SRR MR T YT A

BRI ARIE S,

FORLS T ik

1.1 SEHEZKIE

AT A SURIGTE “ VO VT2 BB R HoK ™= 5
BRI X7 NHLSE (K 1) R XT
2009 E iR FRRIE , AR GO, b
G R 81 (Culter recurviceps) . i (Silurus asotus)

1

N

23°10" |

23°00" |

#IX [ #* Upper boundary of protecte

(>[X 5+ Lower boundary of cor€ are

L %J\ﬁﬁﬂﬁ Locatlon of artlf'ma

B/

L »[X _E 5+ Upper boundary of core aréa

#11X I J Lower boundary of protected area

BEIK
* Zhaoqing

CD-

d area”

a

1 fish nest

112°10' 112°20'

112°30" 112°40'

1 PHYLAE RN T A STt ]

Figure 1 Location of artificial fis

h nest at Zhaoqing in West River



%24

ZFERRAE: N T APPSR N 2R 0 23

RNt . R X A H VAR A LR
TR ERTULTLERA R, 2K2) 10 km, SHH
2413 000 hm’ o S A T4 O KITEE, LI 58
i (FERE 900~1 000 m), WT/YLRET-2%, FHPA
FJLTFIK 100%. FHA —BRBTPI (BbkiD),
P2 600 m, % 70 m, AT, PRI
BEME S TEASRIRGUT , KA BN ] i B
AT R RN AT S| AT i 2 B AL O BB 7
B2EUEO T AKOIBAR . M REE , 7R 6E
Pk,
12 &8RHESEMN

VRN T AR SRR G IR AR [ 4T
(Arundo donax). T8 (Miscanthus sp.). % (Pen-
nisetum purpureum) . %% (Livistona chinensis)] Fl
AC A RE (T EKFRE Je WA ) 25, (S LI
AL, PRI O TR 2R, KA AR E
55, AR R 5~10 AR —R, 7EHE
TP BRI 10 em ZLFHZR4LE, FEETEM 7T
], FEFEARTE 50 cm ALFHHE S AT BEHL BT, [F)
FERETEPI R AT 2 8] o Herbsi Ay o S RE g e
3 Pt SLAEE BIEE 4 SRERERAEIATRL, Ry
2mx2m IETTE . SR, 4 Dy —2H
VE— 1Rt 88 o P HoK BB RBHE TSt bk = 29 50

cm, FEER 15 /NS, RN 175 AR (K 20
mmx5E 8 mm), FF 8 PRAVE—FtabE. ARk
FAFLEE 5 mm B9SREJE IR, BIEIR 1.5 m® Y
RUR, FLBOR, 3 3 ARl — PR e 2Pt 5L
PECRE, MR8 pPRLERAAE LR 1, HiMz
JERIE S ILE 2, AT SR BOICR i Ve £
Y T7 AT, BORAEKIRY) 2~3 m (YIEfR . £
B RESRE, 7739 E, 60 FN
— AT, AT E o

®1 EMEHENERSY

Table 1 Parameters of fish nests made of different materials

fa S AR PRI A A

M)F/{;H" 1 Number of fish Superficial Number of fish
ateria leaf/ 4~ area/m’ nests/>

P Arundo donax 10 368 26.12 150
TEEE Miscanthus sp. 672 6.44 40
R 540 7.76 40
Pennisetum purpureum
W2 Livistona chinensis 4 1.17 60
1 BLAK RE 21 000 3.36 50
Simulation aquatic
plants
JE IR Nylon net - 45 50

K2 REBSEHRIVER T (iR
LA 2 156 3 RG4S 5 (TEUK RS 6. 2 e

Figure 2 Aurtificial fish nests made of different materials

1. A. donax; 2. Miscanthus sp.; 3. P. purpureum; 4. L. chinensis; 5. Simulation aquatic plants; 6. Nylon net
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Table 2 Eggs adhesion ratio and number of eggs in different fish nests

1 Gk FRT P R % PrE/KH Je el
Fish net material A. donax Miscanthus sp.  P. purpureum L. chinensis Simulation aquatic plants ~ Nylon net
A3 G BA £ 5L L1 45.1:40.7" 2.4+3.6° 0.240.9° 0.2+0.7° 1.4+3.2° 0.0°
Eggs adhesion ratio/%
T fh SRR it 12458414 788" 896+2 010 ¥ 0.3+1.1° 347" 0°

Eggs number in each nest/fi

T A8 Rl 5 Bm Bl ) 22 5 . 3% (P<0.05)

Note: The data with different letters within the same row indicate significant difference (P<0.05).
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Figure 3 Change of eggs number in A. donax fish nest with
days of entering water

23 HmaELEHRNIMER RS0

XF AT BRI Y 15 i sk ORI
BT 0T, 25 BB RORHIEAR | T7 22
BT TR L 3. 4R R, /i 3 DR
FITTTIRAR N 84.27%, VLU REMFBETR 7 0%
PEAAAE B o ARIEAS A PREE A T4 AL ) B 7 HE 7 il
ERRE (18] 4) R ReR A, (S A K RIS
Wi fh1 B SACR A e AR . ARl K5
P A0 SO 0 IR | A7 B AR B L (1 2 ] SR E
FRKHR, BHRENZ (R TR . R,
KR M TUASGOC AR, X AT AE R B i T 8L
Jit R 8] Ak - 48 3 2 B 50 ) 4= BX A 0] R 7 B B
3—5 ARt Bl . KA AL T —A T
AR B HE A 32 2 S R AR B £ B S AL
R, HO7 22 RERAUN 13.9%. 8 £
2 = MR L1 38.6%, /INF e B R RS

R3 BLHIHSFHERERAHE
Table 3 Eigenvector and contribution rate of principal compon-
ents of each parameter

BT

. PCl1 PC2 PC3

Environment factor
AR FHR —0.94846°  —0.184 1 -0.041 62
Days of entering water
AR -0.727 29 0.7222 0.347 04
Maximum temperature
AR -0.851 04 0.639 1 0.025 44
Minimum temperature
KR -0.797 87 0.639 8 -0.299 04
Water temperature
PNat -0.07087  —-0.2354  —1.01197
Weather
IKAE 0.478 28 0.924 7 -0.283 14
Water level
R 0.51991 0.9422"  —0.188 14
Discharge
FRAF(E 3.641 4 2.6919 1.2512
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Figure 4 Principal component analysis of influencing factors on A. donax artificial fish nest
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