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Effects of feeding rate on gaseous nitrogen loss and feed nitrogen utilization in a rice — yellow catfish
(Pelteobagrus fulvidraco ) co—culture system

WU Junnan, BAO Ting, WANG Mengjie, LI Fengbo, FENG Jinfei, FANG Fuping”

(China National Rice Research Institute, Hangzhou 311401, China)

Abstract: Feeding rate is a key parameter regulating the nutrient utilization and environmental pollution of rice—fish co—culture systems.
However, the response of N,O and NH; emissions to the feeding rate in the rice—fish co—culture system is still unclear. Therefore, in this
study, a simulation experiment was conducted to investigate the effect of feeding rate on the N>O and NH; emission characteristics, nitrogen
content in the water and soil, growth performance of yellow catfish ( Pelteobagrus fulvidraco), and feed nitrogen utilization of rice—yellow
catfish co—culture system. For this, we set up different feeding rates (0%, 2%, 4%, 6%, and 8%) for the rice—yellow catfish co—culture
system and used a yellow catfish monoculture treatment at 4% feeding rate as the control. The results showed that the N,O emission and
content of total nitrogen, ammonium nitrogen, nitrate nitrogen, and nitrite nitrogen in the water increased with an increase in the feeding
rate in the co—culture system. The cumulative N,O emission and content of total nitrogen, ammonia nitrogen, nitrate nitrogen, and nitrite

nitrogen in the water of the co—culture system increased from —0.01 kg+-hm™, 0.60, 0.22, 0.25, 0.02 mg* L' in the no—feeding treatment (0%

WimHE:2021-02-23 A BH:2021-04-25

EE R SR T (1993—) , 3 LRI, 6058 25 , N AEZSAFSE . E-mail: 1019947347@qq.com
HBIEIEE AT E-mail : fangfuping@caas.cn

BEWA [ A RRA G (41877548,41907410)

Project supported : The National Natural Science Foundation of China(41877548,41907410)

http://'www.aed.org.cn



MV BEIR S BRI 24 - 5 39 4 - 2 400

feeding rate) to 0.72 kg« hm™, 4.61, 1.75, 2.50, 0.16 mg - L' in the 8% feeding rate treatment, respectively. However, under the same
feeding rates, the cumulative N,O emission and content of total nitrogen, ammonia nitrogen, nitrate nitrogen, and nitrite nitrogen of the co—
culture system declined by 32.10%, 48.63%, 31.43%, 69.13%, and 69.23% compared with those of the yellow catfish monoculture system.
Increased feeding rate weakened the mitigation of N,O emission and nitrogen pollution in the water in the co—culture system. The feeding
rate had no significant effect on the amount of NHj volatilization in the co—culture system. Feed nitrogen utilization by yellow catfish in the
different feeding rate treatments decreased with the increase in feeding rate. Furthermore, the specific growth rate, crude protein content,
and protein gain of yellow catfish in the different treatments firstly increased and then decreased with the increase in feeding rate. The
maximum specific growth rate, maximum individual protein increase, and lowest per unit yield of N,O emissions in the co—culture system
were achieved with feeding rates of 5.49%, 5.16%, and 1.00%, respectively. Under these feeding rate conditions, the rice—yellow catfish co—
culture is beneficial for promoting the deposition of crude protein of yellow catfish, reducing the emission of N,O and NHs, and reducing the
nitrogen nutrient content of water bodies and soil. In the co—culture system, the nitrogen content in the water body and N,O emission
increased with the increase in feeding rate. Thus, combining the growth of yellow catfish and N,O emission, it is recommended that the

feeding rate for rice—yellow catfish co—culture should not exceed 5.49%.

Keywords :rice—fish co—culture; yellow catfish; feeding rate; NoO emission; ammonia volatilization
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(CPR .PG) ¥ B E W . 6% 5 WA 4b B b 8 5 a1
Fri i, MG I 6% I, A T A
MEEF A K RER A, FR-2% . FR-4% Fl FR-6%
Sib BRAETG 5 25 8 T FR-0% . FR-8% Ab ¥, % M %5
T2 AR B A AT R . SGR 5 ML 4 8 i 5L Sl 4
TIFFEAR A A, FR-6% Ab B A SGR I 5 , $% %8 1

6% I, SGR i FREAL . WIARHE AL 0Lk E |, FCRIE
R WA I 0 L 1 A Ak U P 23 U A3 i g
TR oA FR-2% Ab B iR A R B AR,
TR AR et o N B R T RRS Bk R
PG BEFE W38 fin L2 e 55 T Bt 3, FR-4% A4b 3
R R . F-4% T A IR T SR
SGR .FCR M FU 5 FR-4% 4L PG i % 2% 5+ ,{H CPR.,
PG R T IR # o X ULHTA R BRSO -2
50 A0 A A PR A5 ) 0 590 A0 A K RIS A B, (HLRe -
WAL VIR A R T S E DU, S5k
RABHR T, 3043 M 480 A — B g LA b 3 v v
St A K AERE VRDRHR AL RHLEE DO PR R 5
{HL 224 35 MR B0 0 5] 89% B, A e 5 R o B g o R, R
O} v ot AR K PR RE SR THE A B, S i 2 5 30K i
AL AT R

3 A SGR PG FRAN 7= 1 NLO HE I 5 430
A R AT RN 5B (& 4) |, 485 5 32 I Ag - Fifa
LR A B v S AR A A AT 5 MR R R 5.49%
I ey £ 111G 0 X 0 F R 5.16% . SR /N

R BREAE REPLEMTNETHEE

Table 1 Average contents of total nitrogen and inorganic nitrogen in the water and soil of each treatment

il JKAA Water JIGUE Soil
Treatment TN/(mg-L™")  NHi-N/(mg-L™") NO:-N/(mg-L') NO:-N/(mg-L")  TN/(g-kg') NHi-N/(mg-kg") NO:-N/(mg-kg")
FR-0% 0.60+0.02d 0.22+0.01d 0.25+0.04f 0.02+0.04e 1.23+0.02b 13.76+1.04¢ 1.59+0.02b
FR-2% 1.06+0.21d 0.40+0.08d 0.66+0.05¢ 0.06+0.05d 1.25+0.02b 12.45+1.08¢ 1.73+0.17ab
FR-4% 1.69+0.17¢ 0.96+0.18¢ 1.13+0.16d 0.08+0.16¢ 1.26+0.06h 21.57+1.01b 1.58+0.07h
FR-6% 2.91+0.61b 1.14+0.19¢ 2.24+0.08¢ 0.11+0.08¢ 1.27+0.04h 18.89+3.84b 1.76+0.07ab
FR-8% 4.61+0.23a 1.75+0.21a 2.50+0.10b 0.16+0.10b 1.26+0.01b 19.08+2.73b 1.60+0.08b
F-4% 3.29+0.21b 1.40+0.09h 3.66+0.03a 0.26+0.03a 1.38+0.04a 29.76+4.11a 1.82+0.13a

T - RIS RN R FoR A PR 22 57 B35 (P<0.05) . Rl

Note: Different lowercase letters in the same column indicate the significant difference among treatments (P<0.05). The same below.

R2 RREWMEFEEK FAREEALNEZFRRARKZNT

Table 2 Effects of feeding rate on growth, feed conversion and crude protein of yellow catfish ( Pelteobagrus fulvidraco )

it WA i Harvest H KA Growth performance TaBHE AL Feed conversion HLEE T Crude protein deposition

Treatment  fish weight/(g-m™) SRI% SGR/(%-d™")  FCR/(kg-kg™) FUI% CPRI% PGI(g-47)
FR-0% 114.8+7.4¢ 85.3+4.6b -0.1520.04d — — 10.67+0.58¢ -0.09+0.02¢
FR-2% 461.3+22.8b 97.022.0a 1.3420.08¢ 1.48+0.25d 24.63+2.04a 14.00+1.00ab 1.36+0.05 b
FR-4% 470.0+15.7b 93.3+5.5a 1.61x0.08ab 3.04+0.41c 13.24+0.25h 15.330.58a 2.21+0.09a
FR-6% 495.2+8.5a 93.320.6a 1.6920.09a 4.5320.38b 8.57+0.70c 14.80+0.44ab 2.08+0.03a
FR-8% 443.5+13.4b 83.3+4.5b 1.5320.07b 7.13%0.68a 6.62+0.75¢ 14.33+0.23ab 1.60+0.07b

F-4% 470.6+15.0ab 92.7+3.5a 1.56+0.08ab 3.20£0.21¢ 14.43+2.81b 13.67£1.53b 1.38+0.05b

T« SR R /RAETE K 5 SGR F /R R E LE KK s FCR Fe /8RR AL 2805 FU Z R RRHVE R R 5 CPR 6 MR 113 1 PG 3R 2R M1
Note: SR: The survival rate; SGR: The specific growth rate; FCR: The feed conversion ratio; FU: The feed utilization; CPR: The crude protein; PG: The

protein gain.
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8222 5 (F 2b) . NHs# % 5 B K& pH  NHI &
I DL IRBE TR XU 1 T R TG e, AR AR IR
a1 45 A0 FUK AR pH(7.6~7.8) MR RaE . 7—8 H IS
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PR R R R AR T NH: i35 & 30k o b4k, ik
R AR 19 28 3l ' P A AR K — < 3 T DRG0 7k NHE 44

24r (a)
y=—0.066x"+0.729x-0.126
| P<0.05 ab
| R*=0.958

MK Feeding rate/%
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~
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IR Feeding rate/%

0181 : (e)
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0.12
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0_ 1
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Figure 4 Regression analysis of feeding rate and SGR(a),PG(b)
and N,O emission per kilogram of fish(e)
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