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Effect of Duck Free-Ranging Density on Duck Behavior Patterns, and Rice Growth and
Yield under a Rice-Duck Farming System in Paddy Field

Byeong-Dae Goh", Young-Han Song” and Masaharu Manda” ("Lab. of Animal Management, Faculty of Agriculture, Kagoshima University.,
Kagoshima 890, Japan, Division of Animal Resource Science, Kangwon National Univ., Chunchon 200-701, Korea)

ABSTRACT : The current study was conducted to elucidate the optimum density of free-ranging ducks in a rice-duck
farming system in terms of effects on duck behavior, and growth and yield of rice plants. Four paddy fields were used
for this experiment, with 6, 9, 12 and 15 birds per plot, respectively. Ducklings at eight days of age were free ranged
in experimental paddy plots (4.0 a each) on the 9th day after the transplantation of rice plants. Ducks were kept in the
plot for seventy days, at which point rice plants reached the earing stage. Foraging, moving, working, resting, diving
and pecking behaviors of the ducks were observed two times during the experimental period. Also, rice plant growth
and yield according to the density of ducks per plot were examined. The foraging and moving behavior of free-ranging
ducks in paddy fields for 12 hours during the daytime tended to be longer in the 12-bird plot, and working behavior
was significantly (P<0.01) longer in the 12-bird plot than in the other three plots. The resting behavior was significantly
(P<0.01) higher in the 9- and 15-bird plots than in the 12-bird plot. The frequency of moving behavior for 6 hours
during the daytime in the 15-bird plot tended to be lower than that in the other three plots, but this difference was not
significant. The amount of diving and pecking behavior in the 9-bird plot was significantly (P<0.05) higher than that in
the other three plots, and the number of hills pecked tended to be higher with increasing of duck density. From thirty
days after ducks were introduced to the paddy fields, the length of rice plants tended to be significantly (P<0.05)
shorter in high free-ranging density plots as compared to low free-ranging density plots. The number of tillers per hill
was not affected by the free-ranging density. The culm length of rice plants was significantly (P<0.05) shorter in the
12- and 15-bird plots than in the other two plots, however, the duck free-ranging density did not affect panicle length.
The dry weight of the root of rice plants was increased with high free-ranging density, but there was no such increase
in the top parts of the rice plants. The percent of rice plants badly damaged by free-ranging density tended to be lower
in the order of 12-, 9-, 6- and 15-bird plots. The number of ears, ripening grains and crop yield per hill of rice plants
in the 12-bird plot were significantly (P<0.05) higher than those of the other three plots. Therefore, the yield of each
rice plant per 10 a was significantly increased in the 12-bird plot.
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Table 1. Comparison of time spent each behavior category of
ducks for 12 hours during the daytime by duck
free-ranging densities in the paddy field

Free-ranging density

bird/4 3] 6 9 2 15
Min/12 hrs
Foraging behavior ~ 219+9.0" 187+2(0° 23+127* 200£152°
Moving behavior ~ 124£72% 98+104> 150+120" 123+100"

Working behavior’ 343+17° 285184° 393+30° 32166°

Resting behavior ~ 325%6.6© 380+23° 29+101° 35619.7°

The other behavior” 52+49" 55%75" 29+55°  41+66™

Values are mean*SE.

Means with different superscript letters significantly differ
(**:P<0.01,*%P<0.05).

" Foraging behavior+moving behavior.

3 Preening and wing-flap behaviors.
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Table 2. Frequency of behavioral activities of ducks for 6
hours during the daytime by duck free-ranging
densities in the paddy field

Free-ranging density
i/ 2 6 9 ¥ 15
No./6 hrs
Number of moving ~ 1803187" 1643£87" 1730487 150787

Number of diving ~ 5490+131° 5987+141° 520453 510335

Number of pecking” 2650+219" 2663+111" 1953£156' 2093+113°
Number of hil® 1793148 1493£62° 1957+98° 2W27+107

Values are mean*SE.

Means with different superscript letters significantly differ

(*:P<0.01,*%P<0.05).

" Number of a duck pecks at hills of the rice plants.

 Number of hill of the rice plants are pecked by free-ranging
ducks.
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Fig. 1. Changes in the length of rice plant after introducing

the ducks into the paddy field.
Means not sharing a common letter (A and B) are
significantly different (P<0.05), NS: Not significant.
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Fig. 2. Changes in the number of tillers per hill of rice plant
after introducing the ducks into the paddy field.

Means not sharing a common letter (A, B and C) are
significantly different (P<0.05), NS: Not significant.
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Table 3. The growth and dry weight of rice plant by duck
free-ranging densities after earing of the rice plant
in the paddy field

Free-ranging densi
Y 9 2 15
(bird/4 a)
Culm lengthicm) 761+06°  TOI0Y 407" MBI
Panicle length{cm) N4+03 25203 A906 02104
No. of fruitfull B AB A
. . U805 B9+05¥ 2631034 %6103
penicles(no. /hill)
icht of
D(g/'ym‘,“;ag‘ St et 260" RS 126182
weight of Root
;yz) o 3671183 W191848° 4u4r1? MW1+190°
m

Values are mean*SE (n=15).
Means with different superscript letters significantly differ
(**:P<0.05).
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Table 4. The yield components and vacant hill of the rice
plant at different duck free-ranging densities in

paddy fields

Free-ranging dersi

, y 9 v 15

(bird/4 a)
Number of panicles

_ paric B9+10 U513 73412 %5%09
(no./hill)
Number of spikelets . 5 .

, 1065112  1073+10° 1108+09" 1106115
(no./panicle)
1000 grairs weight (g) 254101°  57+02°  B5+01°  59+07
Percentage of ripened () (106° 5106 656£05  @9E0L
grain(%)
Yield” (kg/10a) B24£134°  TI44186™ 72651143% 6854116
Vacant hill (%) 95 89 82 97

Values are mean+SE (n=10).

Means with different superscript letters significantly differ

(**:P<0.01,*P<0.05).

YGrain yield per hillg)xnumber of the hill per unit
area(15.1/m’) X 1000.
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