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Table 1. The chemical properties of rape seed meal

Organic fertilizer C/IN N P05 K;O CaO MgO Fe Mn Zn Cu Water content
(%) (Mgl g) ~=r-romomon oo (%) -----

Rape seed meal 6.19 6.20 098 135 794 051 330 68 559 10 7.20

x HBgErR L s LR

Table 2. The physical and chemical properties of top soils before the experiments

oM. Exchangeable Bray-1
Cropping seasen pH %) K Ca Mg P Fe Mn Zn Cu EC
(mg/kg soil) (dS/m)
1* crop, 2007 777 537 43 3124 229 57 471 141 13 11 045
2" crop, 2007 758 497 45 4577 231 55 306 148 13 9 0.66
1* crop, 2008 783 331 66 4291 225 68 565 153 14 11 052
2" crop, 2008 756 436 53 3328 212 58 1025 162 26 13 0.40
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Table 3. Analysis for variance of grain yield and yield components in rice transplanting trial under
organic culture

Panicles Spikelet no./ Seed 1,000-grain

Source of variation df . . . Yield
number panicle setting weight
Year (Y)* 1 184.92** 0.66 171.32%* 656.84** 572.48**
Cropping season (C)*> 1 148.79** 327.24** 184.02** 970.33** 935.53**
YxC 1 260.84** 0.17 130.55** 35.47** 45.787**
Transplanting (T)? 4 59.05** 44.65** 9.58** 36.78** 27.83**
YXT 4 5.86** 3.00* 3.19* 34.58** 3.51**
CxT 4 4.48** 6.74** 9.82** 27.85** 3.37*
YXCXT 4 3.14* 9.48** 1.87 19.19** 0.95
Variety (V)* 1 2.38 330.27** 274.57** 87.09** 14.15**
YxV 1 8.03** 12.58** 140.90** 32.09** 48.45**
CxV 1 314.42** 66.35** 314.64** 193.47** 202.84**
XV 4 5.22** 0.77 3.09* 9.41** 4.13**
YXCxV 1 0.30 31.46** 181.67** 11.88** 6.72**
YXTxV 4 6.58** 5.46** 2.88* 6.30** 3.78**
CxTxV 4 6.85** 8.88** 4.17** 3.07* 1.50
YXCXTXV 4 2.33 4.84** 2.71* 1.77 4.82**
“Year: 2007, 2008.
%Crop: The 1st and 2nd crop of 2007 and 2008.
*Transplanting: Transplanting 3, 6, 9, 12 and 15 rice seedlings of hill.
“Varieties includes: Japonica rice Tai keng 9 (TK 9), and Indica rice Taichung sen 10 (TCS 10).
*and **: 5% and 1% significance levels, respectively.
VU~ R EEE 2 KRR B ER A2 52(2007 2 2008 4F)
Table 4. Agronomic performances of rice between the 2007 and 2008
Year Panicles Spikelet Seed setting 1,000-grain weight Yield
(no./hill) (no./ panicle) (%) (9) (kg/ha)

2007 13.99 86.00 72.23 21.50 3,574
2008 11.47 87.00 82.15 23.68 4,619
LSDg s 0.37 2.50 151 0.17 86.01

Least Significant Difference at 5% level.
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Table 5. Agronomic performances of rice between the 1st and 2nd crop of 2007 and 2008

Crop Panicles Spikelet Seed setting  1,000-grain weight Yield
(no./hill) (no./ panicle) (%) (9) (kg/ha)
First 12.17 97.65 82.33 23.91 5,630
Second 13.30 74.82 72.05 21.26 2,563
LSDg s 0.23 3.07 1.82 0.42 116.56

Least Significant Difference at 5% level.

TN~ BEME B KRR Z 7282007 K 2008 F=—fF & —Hi{F)
Table 6. Agronomic performances of rice as affected by number No of rice seedlings of transplanting (1st
and 2nd crop, 2007 and 2008)

Transplanting No Panicles Spikelet Seed setting  1,000-grain weight Yield
(no./hill) (no./ panicle) (%) (9) (kg/ha)

3 10.63d* 102a 81.04a 23.51a 4,467a

6 11.51c 89b 78.23b 22.79 4,130b

9 13.37b 81c 76.90bc 22.36¢ 4,162b

12 14.39a 80c 74.21d 22.12c 3,781d

15 13.77b 79c 75.55¢cd 22.18c 3,943c

!Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.

Tt~ MR I KRR MR 2 5228 (2007 J% 2008 F-—HATE R —HATF)
Table 7. Agronomic performances of rice as affected by transplanting number No of rice seedlings of one
hill in the 1st and 2nd crop of 2007 and 2008 (Taichung DAIS)

Transplanting No Panicles Spikelet Seed setting  1,000-grain weight Yield
(no./hill) (no./ panicle) (%) (9) (kg/ha)
First crop
3 9.98¢! 115a 84.65a 24.71a 5,909a
6 10.51c 105b 82.31b 23.80b 5,592b
9 12.61b 92c 79.82c 23.10c 5,678ab
12 13.78a 87d 83.78ab 24.05b 5,436h
15 13.94a 89cd 81.09bc 23.94b 5,538b
Second crop

3 11.28d 88a 77.43a 22.32a 3,025a
6 12.51c 73b 74.16ab 21.78b 2,668b
9 14.13ab 70b 73.99ab 21.61b 2,646b
12 15.00a 74b 64.64c 20.18c 2,127c
15 13.61b 70b 70.02b 20.43c 2,348¢c

*Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.
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Table 8. Agronomic performances as affected by two rice cultivars as affected by transplanting number of
rice seedlings of hill (the 1st and 2nd crop of 2007 and 2008, Taichung DAIS)

Transplanting No Panicles Spikelets Seed setting  1,000-grain weight Yield

(no./hill) (no./ panicle) (%) (9) (kg/ha)
Tai Keng 9 (TK 9)

3 10.71c 9la 86.75a 23.60a 4,477a
6 11.98b 79b 85.33a 22.37b 4,035b
9 13.88a 70c 82.58ab 21.73c 3,932hc
12 13.75a 68c 78.74b 21.49¢ 3,790d
15 14.08a 66¢ 83.94a 21.78c 3,838cd

Taichung Sen 10 (TCS 10)

3 10.56¢ 113a 75.32a 23.43a 4,456a
6 11.04c 99b 71.13b 23.20ab 4,224ab
9 12.86b 91c 71.22b 22.98hc 4,392a

12 15.04a 92c 69.69b 22.75cd 3,773c
15 13.47b 93c 67.17c 22.58d 4,048b

!Means with the same letter of a column are not significantly different at 5% level by Duncan’s MRT.

ORGSR —HIELIE RIS - 6~ 9~ 128115 BLiH R > KIE > B3 E
9.98 - 10.51 ~ 12.61 ~ 13.78213.94%7 : —HIFLAIF#SIES3 ~ 6 ~ 9 ~ 12811557 ML R B 7 7K A
VG iEE11.28 ~ 12,51 ~ 14.13 ~ 15.005213.6157 - —HA(E DL %6 F4HE 1285157 il v ji 7
Z KW Z S P TEE13.78 [ 13.9477 Fyiiv e _HATE LA R 122 B iR B 2 /KA 2
P FEE15.005 B e - —HIELUE S IE SH6 < A i R L 2 /K 2 15 88 S R0 9.98 ).
10.5157 Ry i (& » —HATELAE s RS M 3 B i R B 2 /K 2 B 39 T 811,287 Ry i -

ZHKE-RNBRE

LB O MTER - BURE AR SR > 20074725 —FEH #(86 - 20084F-
H—FEREe7 (k= RN) - HFRETREMBEER - —FE P T 8 R98 - B HIfF
275 &Hi30.67% (K=~ K1) - A BEI BUREMBE SR > DGR E3
TR Z KRS 2 P — R 8102 By i > DA EEASAE 9 ~ 12811557 i e B 2 /KR — i B 2
81~ BOKTIRMK (R = ~ FRIN) - WIIF A MBI AR R RS R - WIAEL R
FE 3B i PR B 2 7K 2 P4 — TR B 115 0 88 Fy i = » — PAME A s R M 12 B 1 55 v i 7
ZIKREZ P — R 8087 R 898 (K - —HIfELIGREFEMHE6 ~ 9 » 12811557 sy BE 2 /KA 2 -1
R E73 ~ 70 ~ TARTORy IR R (R = ~ FRT) o AR A B b B 1 2 /KR — R
BRAREE =R > St LI 3 M s R T 2 /KR 2 P — R B0 By iy » DUigRE
AR 12811557 M pm 3 7 /KR 2 -3 — TR 68 Ko 66 i (% 22 T Al L0555 DA R AE 3 S0 B o i
B2 KR 2P — TR 8113 Ry i ) > LA BRI 128 155 B o pm B 2 /KA 2 P39 — REH 8092
FO3mAR(FR= £/ -



16 EhEEENRGTEEERE =M

GFEHRERGE R —WITELIE#EIES 60 9~ 1281155 Pl pR B > /K F P39 — ROk 85115
105 ~ 92 ~ 87/%89 : “HAMELIEHEAEIES ~ 6 ~ 9 ~ 12815 f s i B 7 /KA P — e fi 8488
7370~ 74570 o —HA{E fe —HAE DL R REAE 3SR i Joe B 2 /KR 1 25 — BRI #5115 52 88 Ry
= — BRI 12 8 1SS B e R B 2 KR P2 — RE KL 987 2 89 By i MK » TR DL
TAEG ~ 9 ~ 12821557 il E s B 2 /KA P25 — R 8073 ~ 70 ~ 74K 70y i (K -

HKERERZRE

HHGEE TR > B REERKBREREMBZEEZR > 20075 LHERERS
72.23% - #:20084F 2 82.15% - {KH112.08% (£ = ~ F£M) - B/EHE R 2MEEE =% - —H/EF
PR B R 1582.33% ¢ T “HAfE 2 72.05% > = H14.27% (F= - FH) - ﬁfﬁ%ﬁzﬁﬁ%m@%‘%%%
EMEEER > DR HEII I R 2 KEZ IR E381.04% Kk » LR TE12
BL15 fL i R B 2 KRS B R 74,21, 75.55% R (K (R = ~ ) ° ﬁiﬂf’ﬁ%@ﬁf&%%mﬁﬂz%ﬁaﬁ
EREEE AR - WHATE LA RS T 3 ML i BR 1 2 /KA 2 S 39 FR B % 84.65 K. 77.43% Ry i 1=
—HATE LA B R M O B e R B 2 /KA 2 SRR E 3R 79.82% i B —HATE LS s M 120 Bl i
B F 2 KRG 2 IR E % 64.64% B (R (FR= ~ L) - BRI ISAE I i Bl i A > [ 8
EARL TEAA@%)@FIE DA #EREHE 3 ~ 9B 157 ML i BE 7 7K 2 S 39 R B %286.75 ~ 85.33
J283.94% Ryt s > DA 12 R E IR I 2 /KRG 2 SRR B R 78.74% By i K {ERZ Al
1095 R B u%wfﬁsiﬂ% R IR 2 KRS 2 SRR B R 75.32% Fy i 1 0 DA EEFAAE 15 Bl
R EE > KRG 2 SRR T R67.1T% BRE(EFE= ~ £/ -

GoaaBER  —HERZHEDLSEBREIZMEA R 2 K2 PR E %84.65
77.43% Fyfzrs o SEFREHE - DI RESIES - 9Bl 1557 B i iR B 7 7K 2 S H9FE B %286.75 ~
85.335283.94% fy fiv = » 2 R AN L05% FR BE » DL e R HE 3 L b e B 2 /KA 2 S 39 R B 48 75.32%
RyrE o
O~ #KkETFREZRE

KHEGFEE I s R BUREER /KR T B 2MEEE R - 20074 T E M
21.50 g > #:20084F 2 23.68 g » {K19.21% (R = - &) - HIfEHIA| EMEEEE R > —HH{EFY
THrEE /523.91 g > 8 HAfF221.26 g > =112.46% (R= ~ K1) - ARKESHEMEEIRE
FREHE 7= 5 IS 3 L R 3 2 /KA 2 3 TR EE23.51 gy = » DA EEREE9 ~ 12
BL157 PR R B 2 /KRG T 8822.26 ~ 22.12 ]2 22.18% (K (FR = ~ =) « HAE I AR 4 E
L B A R RS RN W HAME DL s RS A 3 PR R 3 2 /KRG 2 S TR EE 24.71 50 22.32 g
Fyfxrs » —HAE LS SRS ME O R i e 3 2 /KA 2 S35 TRr EE 23.10 g - —HAME L4148
12K 157 PR R B 2 /KRG 2 SE 9 TR B8 20.18 5. 20.43 g A fR(FR = ~ = L) - AR EM
O T 2 A EE R B GETR R - DU RS AE 3 ML B R B 2 /KA 2 39 T hir
H23.60 g Ry s 0 DAFEETSHA ~ 12 K A5 M R B 2 /KA 2 S35 T 852173 ~ 21.495:.21.78



B BE AR K aE 8 17

9B AR (R EZ R AU 105F R 3 > DA BE RS 1 3 R 6 S ML v Ji B 2 7K G 2 S35 T i 8. 23.43 2 23.20
oR i 0 ARSI 15 R 2 KAE 2 g TR EE2.58 g B (R = ~ & /\) -

GraslsE R —HIEIT#EISIE3 - 6~ 9 1281155 BRI R 2 /KRG 39 T E24.71
23.80 ~ 23.10 ~ 24.055223.94 ; “HAELAF#EREHES ~ 6 ~ 9 ~ 1281577 i iR Bl 2 /K A~ 35 T kL
H§22.32 ~ 21.78 ~ 21.61 ~ 20.18 5720.43 - —HAE Fx - HATE LU R 3 L i R F > /K R 4
TRIEE24.71 22 32 By i =5 ©
A HKBEEZRE

KHGEETINER > EnEERKEER EMBAEZR > 200745 E £ /3,574
kg/ha » #:20084F 7 4,619 kg/ha » [#{£22.62% (£ = ~ &) - HAERIAI Z2MEAE =5 > —HAE
-4 7 & 555,630 kg/ha ¢ 5 " HA{E 22 2,563 kg/ha @ 15 H1119.66% (F= ~ £T0) - AR
FLH S B 2 5 DU IS 3 M R B 2 /KR 2 S35 84,467 kalha Ry i = » DA
HE M1 15 ML v i P 27 /K A 2 5 3.943 kg/hal (R (R = ~ X)) « HAMF B HOR S R M AL i S
A BEE AR > W BAVE DA s RS M 3 B PR B 2 /KRG 2 S 44 7 85,909 5% 3,025 kg/ha By i i
—HAE LG S R 1E 6 ~ 12 )0 15 R i e B 2 /KR 2 S35 778 §5,592 ~ 5,436 525,538 kg/hafzfE
THAELAV G B RS M 12 R A5 ST L B R B 2 KA 7 S E EE 82,127} 2,348 kg/hamg (K (FR = ~ #
) - AT B i A B SR TR B9 R - USRS 3 ML
M7 KMz S 84,477 kalhagg s > DARFEEIEAE 12 Fe 157 L e 3 2 7Kg 2 SE 39 E 83,790
43,838 kg/hafz & 5 {ERZHFAIL055EHE - DUFREMBIES ~ 6 O ML R B 2 /K 2 SE T E &
4,456 ~ 4,224} 4,392 kg/haff: S » USRS HE 125 B e R B 2> /KRS 2 19 2 83,773 kg/hafi K
(FE=-F/N)-

KiEEBEA 7B IEY) > o BERe I BURS % S i S X SRR (% (BB AL
A —ERRGEEY - SAEEOERAERE TR -5 10 I5YRB TESE > ¥
B RERERE 2GAERE - MERELEYRR B EEHIEL - 5~ 10 ~ 15~ 2037 7 Bt
BEH AEEERHERES BErEE YRS RERERERED  GARBER
—HAPEDI RS A3 ~ 6 ~ 9 ~ 12801557 L i R P 7 /K A P+ /% §5,909 ~ 5,592 ~ 5,678 ~ 5,436
25,538 kg/ha 3 “HAfE DL R 4 1E3 ~ 6 ~ 9 ~ 1281557 Miti i 3 7 /K F - 259 /78 #:3,025 ~ 2,668 ~
2.646 ~ 2,127 }¢2,348 kg/ha - —HAYE K —HA(E DA s A5 48 32 M i i 3 2 /K 3~ 29 7 85,909 )¢
3,025 kg/haksfiyim » GFEFREH - DI EAE 3 L B R 1 2 /KA 2 P49 84,477 kg/hafy
= 0 EPHI0SEEEIE - JR DU AAAE 3 B i R B 2 /KA 2 ST A 54,456 kg/halik /5 ©

BN
LTCE - SR SIEHE 2004 REHUSEN RSB KRS0 B RE R
BB T A 15118 -
2. FHE 1967 KREFERMAAZZIIE FLERIS 16(1):31-34 -



18

B RESE R S S iR — =

T30 - BIRERE ~ WU 1993 KEMERANAN IR E R ERE 2R po-17 =
EEEN RS KEREVEIEEE -

M 19900 F— - ZHEPKREEEMNERHERZENN ETEERELRSTRER
26:17-23 -

HITE -~ wiREE 1993 MESE{fEmEFEECEM pl71-186 AKEEEVIIEHRE =T
R R (4R)

SEHR - MEE 1968 AEIREE NOKEHEE ZBBEE ZBfR  FIEEEE 16(11, 12) ¢
330-333 -

BREUDS ~ BRPRE - Bk ~ IR - (RIEE ~ BH0E ~ BIKT 1996 ZE/KREEER 54
B p.79-88 MEFAEENGERISHTIGHT S8 EREAR(ER) -

il

8. =L 1993 FE@mMAVIE p201-210 AKEEREFSEEE ZHEEELRGER) -

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

SR ~ B(HR 1993 EE KEREBUNBIEY pl8 KEREMANEHE ZHEE
FERZ () ©

)l 1993 JKIHAfFEL @R B R E B E R w2 R PEREEHRE 42
99-111 -

FEOCRE - Z2BIE 1981 KA EEPRGEME 2 Bl thEERELE () 115: 14-18 -
zeZe ~ SFEMD - FPEEE 2004 RECRHEESLMEAVEE EhEESEEH 46:11-18 -

A ~ et ~ MRt 2011 /KigMisfitE Y HERE Y 2E KEEREN RS
¥ 69:1-10 -

HES: 1978 =E— -~ “HMWEKIGE BMER RHMMEIRR 2 2% p49-59 28
TR REIR R S B A g 5 (TRl R % B G 4RED -

Chang, W. L. and S. C. Yang. 1965. Effect of growing conditions on yield and components of yield in
rice. Jour. Taiwan agr. Res 14(2): 23-31 -

Fortun, A., C. Fortun and C. Ortega. 1989. Effect of farmyard manure and its humic fractions on the
aggregate stability of a sandy loam soil. J. Soil Sci. 40: 293-298.

Matsushima, S. 1966. Crop science in rice. Fuji Publishing Co., Ltd. Tokyo, Japan.

Miller, B. C, J. E. Hill, and N. R. Roberts. 1991. Plant population effects on growth and yield in
water-seeded rice. Agron. J. 83: 291-297.

Koshino, M. 1990. The use of organic and chemical fertilizer in Japan. p.1-16, Ext. Bull. 312, Food &
Fertilizer Technology. Ceter, Taipai, Taiwan, ROC.

Reganold, J. P. 1989. Comparison of soil properties as influenced by organic and conventional
farming systems. Amer. J. Alternative Agri. 3: 144-155.

Su, K. C. 1987. Evolution of rice-based cropping pattern in Taiwan. p.37-47. In Sung-Ching and
Dah-Jian Liu (eds.) Paddy Field Diversion and Upland Crop Production. Special Pub. No.7 of
Taichung DAIS.



BB B A R KR s 28 19

Effects of Transplanted Seedling amounts Per Hill
on Yield Performance of Organic Rice Cultivation®

Jiann-Feng Lee?

ABSTRACT

Field experiments were carried out during the 2007 and 2008 crop seasons to
investigate the effects of transplanted seedsling amounts on yield performance of organic
rice cultivation. The two rice cultivars with Tai-Keng No. 9 and Taichung Sen No0.10 and
five transplanted seedling amount treatments with 3, 6, 9, 12 and 15 seedlings per hill
were conducted in this study. The results revealed that the yields of rice with treatments of
3,6, 9,12 and 15 transplanted seedlings per hill were 5,909, 5,592, 5,678, 5,436 and 5,538
kg/ha on the first crop,and that ibin the second crop were 3,025, 2,668, 2,646, 2,127 and
2,348 kg/ha,respectively. As compared with the other treatments, the 3 seedlings per hill
treatment had the highest grain yield with the better performance of spikelet number, seed
setting and 1,000-grain weight Tai-Keng 9 and Taichnug Sen 10 had the highest grain
yield of rice with treatments of transplanting 3 rice seedlings per hill were 4,477 and 4,456
kg/ha, respectively.

Key words: organic rice, seedling transplanting, yield performance
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