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Effects of Integrated Rice-Duck Farming on Rice Root Growth
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Abstract: The effects of integrated rice-duck farming technology on rice roots were studied. The results
showed that the growth quality of rice roots was markedly improved in the integrated rice-duck farming e-
cosystem because of the stimulations and daily activities of ducks. Compared with the conventional rice
farming, the root activity, the total absorbing surface area and active absorbing surface area of rice roots

were increased by 4. 76% —~72.54% , 9. 16% -32.07% and 0.93% -55.31%

ume , dry mass, total absorbing surface area/volume ratio of rice roots and rice root/shoot ratio at middle-

, respectively. The vol-

late stage were enhanced to some extent too. This indicated that rice-duck farming had positive effects on

the postponement of rice root aging, improvement of physiological activity of rice plant, and rice growth

No.3

and development.
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H, e AR E Y R (INEER NEREES)
MEBEGHN RANEET LA EEES K-S K
HIP A 7= R s I AR R R
BEHEVIMRER, KR R AR FFRER. =
BERAXRENS HEEEENER"". —K&i
5B R, E A, RARE S R, FE I
fIgEsr KA st S, RN SEAE . AT,
HXKkBREANERBEHEE RS MR R/
FERGILAE A T OKREAR R B A2 1b B 140 & DL VR4 19
W N, AR TR TR AR E S
REHPKBREANEKKFT IS, IEBILELES
MR HE IR ALK I
1 ARSI
1.1 &%

BRI RE S fF ol 22 4 3% Oryza sativa cv. Simi-
aoxuan , AR ROV RFRF B fefit. L0 & f A
Ho7 KR8 Tadorna tadorna.

1.2 REiZit

I T 2005 4R 8T AE 4 i Al K% T IR BF
BHAEHATT. R HAROERE MEAKRE L,
RIZEMHRAS, 7 AR R JF RS,
TIEAE B HERE S (R

IO 3L RFHE IL4F (integrated rice-duck farming
system , IRDFS) /7K AL #2 ( turbid water system, TWS)
F0H HLAGVE ( conventional rice farming system, CRFS) 3
MR, M ER AR R E G RARLF, B 5K
TN, A BHMAER Bl ; 1R K b 3R 7R RS TS 4k
TEXHWAIE MBI 11~ 1.5 m x2.0 m f2 5
z3[8), 75 KR AMIRS 9% B B W sh, B RS FA Rest
A W BURSYE DX 3 2 3 8 HUK R AR O s b AT 3%
7. AL 4 KEE  FEILHES. RREX 5%
MUARSEIX 2 18] 3T 4 #E 2 5T 50 em. 75 30 cm 9 H
B, AR . BRRKAEXERAN 3 m 51, H
A/NXHIH 67 m.

2005 427 128 HAHEH;8 3 15 HiEH, B
A AEITEE 20 em x 20 om, 537C 4 $RBLET, 1L
BT/ NX I T353¢ 6 750 kg - hm* 474 N.P.K
B0 H 220.05,207.90 Fi 114.75 kg - hm ;8
H 22 HER,/NXE R 80 cm )8 T, L
BEBSFiki% ;8 H 28 HINHES, ZEASRSILVE X 2 45 667
m’ 30 REJHARILA 5 ~ 10 B R4EDS;10 A 18 H
AEERS 511 3 23 HKRS B UCE] , 75 H AL 3 e ]

50 d. FERSIAEXFE KRS 45 B iE A A ALAE
RHFRER FHRBIEXES H28 Hf110 A 16
H &R 1 Rz (CRBPRELM) AR A — &
Hhgk, A% 1 B2yt AKFEE S AE(NPK &2
=30%)112.5 kg - hm*. KFERFE, HHKLE
$¥8 ~10 cm Ry7K IR, RS Ja HE K P BT, fR ¢ B T 7K
ST RS 2K FE AR
1.3 WM=EFR*

TE4r BERTHA (initial tillering stage, ITS) | 4> BE A%
i (full tillering stage, FTS ), Z2 38 Hf ( booting stage,
BS) . ##1 #2 #A ( heading stage, HS) | % 3% #§ ( filling
stage , F'S) F1 5E 244 ( ripening stage, RS) ¥ B M [A] 2%
BEURiR . B R UR MR KRR, & L RS
Z,/NCEREVLEMERRTE N R EBRKE
MERRWER R R AR REYE. R

RN EFR M TIC— R =FHE I AM B,
AR MRS T AR | 195 R W i T AR ) 90 SR AR TR

B ARRBBRANERAHAE. REEYER
MiEFE 105 C 7 30 min J5, F 80 CHTEAFRE
PR

I HHE K A SPSS11. 5 il EXCEL #4741,
K Duncan’ s FT 2R EILBAT T Z 50401

2 HBRESH

2.1 BREEENKBREZNHOZN
REWEIE K RBAR R EEA MRS,
SEPRUEZK A R A 1 FE 2 710 i 0 88 2K 45 55 F ST,
RAIT A =R AR (TTC) Mk R —R ARG
HMEEER. POKREERME NI ERE  MAE
HEETRAEE B, LR A K/ Rl T
(1), XRERH THREKFHMBEIRTHER
FITRREK, (07T GE SAEMREE [ AR F0 AR M A 38
A BRI RERRIE B, E5H
BRI 2 EH BRI A2 SR 8 0 5l EE MRS V3
fn4.76% .8.73% \12.33% F172. 54% , H H #E 3
MEFEE RKLEESHENBEZMERTEE.
AL, RS RESR UK R BAR AR 45 7, EOUKAEIR RN
TE EHRBENAREATRRE N L.
2.2 WREEEXNKERESREERSRI
R2IWNERER, BB KRENRE B Rl
EARREE fin, IR B X B R EE, S HIER
JKAL 3B A H RS VE 4 5 ok 41.34.38.22 1 37.87
m® - A7, MG SR S TR BARXE T R, RS JEAE Y
TRREBEB/N ERR M A 23.04 m® - AT
EARBERRAE 19. 14 m* - A7 NEDAEFHH
RIS HERE , RS E R R SR E AR & T#
MREAF, e BERT I ESE 0 Al EFH9. 77 % |
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Tab.1 Effects of different treatments on rice root activity
pgt g -h7

Vel HEERTH 2B wEs B
treatments ITS BS HS ]
FEAEIRDES 224.27:2.832 109.96:7.172 244943742 12.32:1.21a
BARETWS  233.5649.85a 103.19+1.77a 24.19+2.482  8.19+0.55b
EHEIECRES  214.07+5.66a 101.1246.72a 21.804.55a  7.14+0.80b

DAARTESSARAEAREO.05 K+ LR AT E(Duncan’s i)

12.51% 9. 16% .32.07% ,20. 55% 1 20. 37% , H
WP ER B KL ESEMBIEZRER

NEH.
2.3 WEHEXKEREEXREEAK R0
IKFEAR ARG BRI AR e 3h 5 5 B R
BRI AL, 7E 2P A8 AT BR R W AR W 8 i, 224
WEZHE FRE(R3). RERHERR RIS BRI
BELA TN T WA, 0 BERT#. 2r BEak
B\ ZRE S TR L R U R S Y B 3 R 4 S O
0.93% , 4.34% , 17.07% . 26.51% . 38.85% i
55.31% , K PHERI SERSH 22 7 B IR K AL EE
AR & TEARBERES, BEERRE
BEKFE. BB HAERN THEKEETEH
R AR T BRI WA T AR A T e

#£2 TRLENKBREEREERARE

Tab.2 Effects of different treatments on total absorbing surface area of rice roots S m’ - A7
438 trealments SYBERTEA ITS SYEEELER FTS ZoFHE BS HiEEA HS BESHR FS SEEHE RS
FEPS4E4E IRDFS  11.01 +2.88a 29.30+1.28a 41.34+1.56a 34.55+3.33a  30.50+2.03a 23.04+1.59a
B/KAE TWS 10.16 £0.29a  27.44 £0.42a 38.22+1.64a 30.05+1.81ab 25.53+0.73a  20.11 £0.95a
HHFREVE CRFS 10.03 £1.47a 26.04 £1.45a 37.87+£1.22a 26.16 +1.53b 25.30 £1.01a 19.14 £0.34a

DR KFEFEMRAF A 74E£0.05 KF L ZEFREF(Duncan’s k)
%3 FELEMKEHREZFXKREERGRME"

Tab.3 Effects of different treatments on active absorbing surface area of rice roots m - !
b3 treatments SYEERTEA ITS SHBEBLHA FTS ZETEEN BS B HS PR FS SE#HA RS
fEPetE/E IRDFS  3.25+1.10a 6.96 +0.73a 13.71+0.90a 10.83+1.23a 10.65+1.12a 5.11+0.30a
{B7KAMEE TWS 3.29 +0.26a 7.22 £0.86a 11.99 £1.31a 10.15£1.29a 8.94+1.31ab 4.39 +0.34ab
HHREIE CRFS 3.22 +0.60a 6.67 £1.09a 11.71 £1.26a 7.67 £0.83b 3.29 +0.60b

8.56 +0.30a

DRAA#FEFTEAARERFALO 05 KF LEF R ZH(Duncan’s i)

2.4 BREHEXKBRECRNZM
fE4TUEL, KBRAEHEEAT RN
W, 2R R R KE, B IEORK
AbTE A H MRS AE 4 5124 115.25,112. 50 F0 110.75
em’ - AT BB FRMVAEATERT, &4
HERA KRR TR, RN R BEIRES,
HMER EXPATAB AN EEARESR

24.37% 21.37% 1 23.57% , HH BN ERE
% SRS IMER KR A AT RRNERR
BHNER AR
2.5 WBAEABRELRAROZE

R TR TR o B B 1 BREBALRAR B (AR
FOECAR , 5 0, AR PSR AR A3 O 1 Tk R R ik
B ZHERYE FSHERETR, SHEABEML,

F4 TRAEMKERZERNZE
Tab.4 Effects of different treatments on rice root volume em’ - AT
AbFE treatments SYEERSHA FTS ZefEHA BS R HS HEHR FS SEEHA RS
&Mt 4E IRDFS 80.25 +5.28a 115.25 £4.92a 112.25 +7.20a 108.33 +8.11a 81.25 +6.06a
B/KALEE TWS 73.00 £2.08a 112.50 +4. 86a 97.00 +£6.75ab 92.25 +8.78a 67.33 +3.38a
HHFEVE CRFS 72.33 £5.21a 110.75 £4.39a 90.25 +5.28b 89.25 £7.40a 65.75+3.68a
D) RA#KFETEMAZEFAO 05 KF L ERFREZF(Duncan’s %)
£5 REAERABRELRAROHA"
Tab.5 Effects of different treatments on total absorbing surface area/volume ratio of rice roots w’ - em”’
43 treatments SYEERLHA FTS L e BS Hh#EA HS HEAHE FS SEHMBA RS
FEHe /e IRDFS 0.37 +0.0la 0.39 +0.0la 0.31 +0.02a 0.29 +0.02a 0.28 +0.01a
RIKAEHE TWS 0.39 +0.02a 0.40 +0.03a 0.31 +0.03a 0.28 +0.01a 0.27 +0.02a
HHREIE CRFS 0.35+0.02a 0.38 +0.0la 0.29 +0.0la 0.28 £0.0la 0.27 +0.01a

D) RS &FEFHMF A RTAO0.05 KF L EF R ZF(Duncan’s k)
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B RARE AR A K 4, MR AR R (AR B2,
HYIBAR R BT R
2.6 WBHEKBRETREOTM

6 B R ER, RRLEARGRETRER
A BB L, o rh I TR, A RO
RUFEF T BN S T M. BR A BENTHISH,
TR ROIR R TR B 1R T8 MRS AR, 4 BE R

Z TR TR | O S U 5 A B 184 0 23 71 K E
14. 65% .25. 68% .23.08% .23.58% %1 29.41% , B
R I SE A 2 R B TRt
YERT LMK FEIR AR T, KR T 3 A A
Y. MBERTIRA TREN R TRETRES A
A HIBKRE R F 2 B, B () B 8] 75 3h 35 AL B
IR RYTHIAR 5 ; ] BE S # LR IE MR AE 7 A
R, ERH — W PERJE v X B AR R 7 A B B 3
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Tab.6 Effects of different treatments on dry mass of rice roots g M!
Ab3E treatments  SPEERGHAITS  SVEERRHH FTS  Zefliflj BS AR HS WEIHR FS B RS
FEBEILAE IRDFS  2.07 £0.29a 7.04 +0.6la 8.22 +0.68a 7.25+0.26a 6.97 £0.69a 5.06 £0.25a
{B/KALHE TWS 2.00 £0.03a 6.78 £0.70a 6.88 £0.25b 6.19+0.24b 5.79 +£0.34a 4.20 +0.46b
HHLFEIE CRFS 2.29+0.17a 6.14 +0.29a 6.54 £0.16b 5.89 +0.19b 5.64 £0.20a 3.91 +£0.11b

DRI #FEFEMBAEZATAEOOS AP LEFFEE(Duncan's k)

2.7 BELEXIKBERE AT
TEAFEREE TN, R E LA KRR ERK
BHR/ANGERT) . B BRI B E T W ALRESD,
TS IAEAE HAR KR AR T L B4 T B i 97k
3 JEIERIL 7. 40% ~19.04% , I SEPI K R
BE R RO SRR RS IR ML, B0
BEALH SERAHIBETHE. PRSI K

TR AR 2k, X AT RES RS XK IR R MK
HHEENRBIERA R TR EERTH, ¥ ARER
WG L B3 TAREREILE , X AT RE S Ak L 3 3t
TEREKRERAREA X DB T B lE R
AWEHE , B IR A X E IR 5 R e w3t b
AR, Bt EMOEAFTHMNRAMSHE —E
R e v, AT R BUR W e A KA 3 B 200

*7 AELExABRELAOZE

Tab.7 Effects of different treatments on rice root/shoot ratio

Kb treatments SYEERTHA ITS AYEEELHR FTS ZEFEHT BS HEEHY HS TEM R FS SEEEA RS
FEEEIL/E IRDFS  0.37 £0.04b 0.29 £0.02ab 0.25+0.01a 0.16 £0.01a 0.12+0.01a 0.09 +£0.01a
KALEE TWS — 0.38+0.03b  0.33+0.0la  0.24+0.02a  0.1520.01a  0.11+0.0la  0.09 +0.0la
HASIE CRFS 0.48 +0.01a 0.27 £0.01b 0.21 £0.01a 0.14+0.01a 0.11 +0.01a 0.08 £0.01b

1) A5 #F & FEBARR 4 A 74 0.05 AF L £F R EF(Duncan’s %)
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SREEST AR AR A S R O AR A A BRI i S B
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HRIRRA TREMLERTR, FFEMABER PG
BHRTE L, JEBKRIIR R UL 33 5 H5 S REHY
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+ fet SRR e, BRI R AT B LW
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