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Effect of Physical Stimulation by Free-Ranging Ducks on Growth, Lodging Resistance

and Yield of Paddy Rice

ByeongDae Goh, Yoshitaka Nakanishu, Masaharu Manda and YoungHan Song’ (Lab. of Animal Management, Faculty of
Agriculture, Kagoshima University, Kagoshima 890, Japan, "Division of Animal Resource Science, Kangwon National Univ., Chunchon
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Abstract : This study was conducted to clarify the effects of physical stimulation to the rice plant by free-ranging ducks (Chinese
native ducks) on growth, lodging resistance and yield of the rice plants in a rice-duck farming system. Two paddy fields were used for
this experiment, one exposed to physical stimulation (PS) and the other with no physical stimulation (NPS). Fificen days afier ducks
were introduced into the paddy plot, rice plants in the PS field were significantly (P<0.05) shorter than those in the NPS field.
Measurements of lodging characteristics showed that, the 3rd internode was significantly (P<0.05) shorter in the PS treatment than in the
NPS treatment, but neither the 4th internode length nor the center of gravity of the rice plants differed between treatments. The
breaking strength of N, in PS rice was significantly (P<0.05) higher than in NPS rice, however the bending moment and the lodging
index of Ns (distance between fulcra - 5 cm) was significantly (P<0.05) lower in PS than in NPS. The number of panicles per m was
significantly (P<0.05) greater in PS rice than in NPS, but there was no such difference in spikelet number per panicle, percentage of
ripened grain or weight per 1000 kernels. Paddy rice yield per m’ in the PS treatment was significantly (P<0.05) higher than that in the

NPS treatment.
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Fig. 1. Changes in the length of rice plant after introducing
ducks into the paddy field.
(*: P<0.05, *: P<0.01)
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Table 1. Effect of physical stimulation by free-ranging ducks

on top and root dry matter of rice plant

Table 2. Effect of physical stimulation by free-ranging ducks
on stem thickness and dry weight of rice plant

Top dry weight(g/m) Root dry weight”(g/m) Stem thickness(mm)’ ~ Stem dry weight(g/m’)’
Treatment “ v tller  Heading  Maximum tiller Heading Treatment (g Ripening  Maximum filler  Heading
number stage  stage number stage  stage stage period number stage  stage
Simulation 568125 12166137  %77+134 25081169 Stmulation  63107°  67106" M34487 7614
.Nm“m 5126+171° 13194316 2874159 21804126 Nonstimulation 5906  63+05° N14+106° B49+184°

Values represent means*standard deviation of five samples.

*Means with different superscript letters significantly differ
(P<0.01).

Y Diameter 15cm X depth 20cm.

2439 AL L AT AZL 43 13l BoldE
ARG 2718 olfdtd 33U Rael ¥AE AL
#%% (breaking strength}® AHL A& 5 m2 3tz &7
zgrel Azpgoz Y& 7k E717k 22Y WAAY H
o 3¢ #3247 (9500B%, Aikoit, Japan)E ©|-83 A
239t £ § 2HE (bending moment)e BRI 2359
AANZFE FF gold, =BAS (lodging index)e § EZWE/FH
AFx1009] A o &%

W 4FzAl) dEMe £3d 99 VU4 drERY 4%
W 102718 #4899z AHAsia vldsle2dA o )43t 2
AZTAY § 1¥7]% 44, 1o]4F BFYss HYEF, $5E
2 10 a% WEFoR Yo AZseH, & $EL o3
ol 2As AN,

T g = AZ e« v e @
18 HEYse = 16 9| - - -0 -0 0 @
E&g (%) = (DX@1#4 vIS5EF)/Ox@X10 - - - - Q
)% 1069 GFAA ol =& HEHo]

100083 (g) = $4UZ0NM 103) A9 HIFA@E) - - - - @

%% (kg/102) = DX @*(P/100)x(®/1000) x FHAHT X7|
2 (15.1#k/m’) x1/1000 % 1000

SAEY

A8o)A 26]A Data £4& Turbo Statview, Ver 45 FAZ
239"¢ o434z, HATY FYA FTE ttest2 A
pii=2

dn o I

4|98

229 HEAZo) ¥ 2o wiXE FFL Fig 1944 He
s} 2ok 2ge 28 AR 15YARH F AYTIAN &

Values represent means*standard deviation of five samples.
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™ Not. significant.
) Maximum axis diameter at 5em above ground.
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leaf sheath attached.
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Table 3. Effect of physical stimulation by free-ranging ducks
on growth of rice plant at 20 days after heading
Productive  Culm  Panicle N;

Y
Treatment tller  length  length diameter” diameter’
(no./m) om) (am) (om)  (mm)

Stimulation  4047+285 7131 198+11% 72207 67+08®

Norestimulation 3639+29° 782435 208413 67405 66=06

Values represent means +standard deviation of ten samples.

2% Means with different superscript letters significantly differ
(ab:P<0.01, AB: P<0.05).

™ Not significant.

Y : Ns and Nj indicate the 3rd and 4th internodes from the
top, respectively.
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Table 4. Effect of physical stimulation by free-ranging ducks on characteristics related to lodging of rice plant

N; N, Height of Breaking strength?
Treatment length length gravity center” re g( S; ength Bending moment”  Lodging index”
(cm) (em) (cm) 5
Stimulation 18227 59+1.1" 450+14" 793.0+96.6° 1159.6 +136.5° 150.7+28.3°
Non-stimulation 14117 62%11 458118 7029+79.5° 1291.0+131.3° 186.9+20.8°

Values represent means *standard deviation of ten samples.

** Means with different superscript letters significantly differ (P<0.01).

™ Not significant.
Ns and Ni: Refer to Table 3.

" This product is equivalent to the maximum moment of plant weight with respect to base of the stalk.
? Distance between fulcra was set as 5cm and measured the 4th internode with leaf sheath attached.
9 Length from the base of an internode that measured breaking resistance to the top of earXfresh weight of the same part.

9 Bending moment,/breaking, strength x 100.

Table 5. Effect of physical stimulation by free-ranging ducks on yield and yield components of paddy rice

Treatment Number of zPanicle Number of spikelet Percentage ofo 1000 grains weight Yielczi
{no./m") {no./panicle) ripened grain (%) (® (g/m)
Stimulaton 4153+182° 93.2+38" 727129% 262:+0.2% 7342+31.7
Non-stimulation 3609+229° 964136 754131 263+0.3 690.5+31.4b

Values represent means *standard deviation of ten samples.

** Means with different superscript letters significantly differ (P<0.01).

™ Not significant.
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