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Evaluation of No-tillage Rice Cover Crop Cropping Systems for
Organic Farming

Young-Han Lee*

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 660-370, Korea.

The objectives of this study were to evaluate no-tillage cover crop cropping systems for organic farming in
paddy. The experiment was performed at Thyeon series (silt loam: 9.1% sand, 73.0% silt and 17.9% clay)
which affected by different management practices. Planthopper population per 20 plant was significantly
higher 65.3 for conventional tillage with chemical compounds (control) compared with 3.4 ~9.6 for no-tillage
treatments (without rice straw or green manure, amended with rice straw, hairy vetch, rape, rye, and Chinese
milk vetch). Also, disease severity of sheath blight was significantly higher 10.5% for control compared to 0.7
~2.9% for no-tillage treatments. Four weed species, namely Monochoria vaginalis, Ludwigia prostrata,
Rotala indica, and Aneilema keisak occurred in no-tillage paddy, whereas Monochoria vaginalis occurred in
control only. The pH, available phosphate, and microbial biomass C in paddy were steeply decreased in
response to submerging, but increased at first heading stage. Soil NH4-N content at first heading stage was
significantly higher in no-tillage treatments compared with control. The grain yield was significantly higherin
4.30 Mg ha™ for control than other treatments. Meanwhile, rice productivity was significantly higher in 2.69
Mg ha™ for no-tillage amended with Chinese milk vetch compared to other no-tillage treatments. The number
of panicle per plant, grain number per panicle, and percent ripened grain were highly related forincreasing the
yield of rice. These results show that Chinese milk vetch was optimum cover crop for organic farming in
no-tillage paddy.
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Table 1. The nutrient amount of plant cover used in this experiment.

Plant cover' Dry weight T-N P»0s KO C/N

kg ha”
NTNT 570 1 3 158
NTRS 2,540 17 24 59
NTHV 2,290 76 21 58 13
NTRA 2,930 23 16 47 57
NTRY 1,740 1 10 17 67
NTCV 2,890 79 22 62 16

"NTNT: no-tillage no treatment; NTRS: no-tillage amended with rice straw; NTHV: no-tillage amended with hairy vetch;

NTRP: no-tillage amended with rape; NTRY: no-tillage amended with rye; NTCV: no-tillage amended with Chinese milk

vetch.
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23513 =A=' (Orion 520A pH meter, Orion 35Tt
Research Inc., Boston, USA)°o 2 =&H3}¥1 G7|=
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(AAnalyst 300, Perkin—Elmer, Norwalk, USA)& & = oE v AFE&2 Table 337 ), AF&2 77
wUole A4 FHFS KjeldahlHog HASITE EoF & APl FAY 5.3%, WA 1.4%, 3fofHA] 2.8%,
ulE AYAFFES chloroform fumigation—extraction S 5.0%, Y 5.3%, AH>A 4.7%% T AP F
method (Vance et al,, 1987)2 ARgsle] HAs}c) ol 1.1% Xt} =9ttt Kuk et al, (2002) FAL of
o)z B4 93l Toyo AE-E Au|”7] (MC—90A, Toyo, HE 7)Aol A AFEES A Al 1.8%0f =]
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Table 2. The chemical properties of soil used in this experiment.
Plant cover' pH oM Av. P,0s K Ca Mg Av. SiO; NH4-N SMBC”
1:5 g kg’ mg kg' - Ex. cations (cmol. kg') —---  —orermereemeeee gl —
Control 6.0b* 29ab 263b 0.14b 5.42b 1.14b 86a 13.1a 407¢
NTNT 6.4a 26b 288ab 0.17b 7.25a 1.80a 98a 15.7a 407¢
NTRS 6.2ab 30ab 258b 0.32a 6.40ab 1.34ab 103a 11.1a 451c
NTHV 6.3ab 29ab 256b 0.23ab 6.58ab 1.58ab 97a 13.4a 603a
NTRA 6.3ab 32a 285ab 0.14b 7.04a 1.61ab 87a 12.0a 517b
NTRY 6.3ab 30ab 321a 0.25ab 7.02a 1.68ab 99a 12.7a 455¢
NTCV 6.3ab 30ab 293ab 0.17b 6.39ab 1.81a 101a 12.8a 476¢

" Control: conventional tillage with chemical compounds; NTNT: no-tillage no treatment; NTRS: no-tillage amended with rice
straw; NTHV: no-tillage amended with hairy vetch; NTRP: no-tillage amended with rape; NTRY: no-tillage amended with

rye; NTCV: no-tillage amended with Chinese milk vetch.

* Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan's

multiple range test.
"SMBC: Soil microbial biomass carbon.

Table 3. Difference in missing hills at a day after machine transplanting.

Plant cover' Control NTNT

NTRS

NTHV NTRE NTRY NTCV

Missing hill (%) 1.1a" 53¢

1.4a

2.8b 5.0c 5.3¢ 4.7c

" Control: conventional tillage with chemical compounds; NTNT: no-tillage no treatment; NTRS: no-tillage amended with rice
straw; NTHV: no-tillage amended with hairy vetch; NTRP: no-tillage amended with rape; NTRY: no-tillage amended with

rye; NTCV: no-tillage amended with Chinese milk vetch.

* Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan's

multiple range test.
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AoZ AyZEom gFog A HE=Ol JiH 4= HI} o7 AZIE|QItt (Hong et al,, 1997; Jeong et al.,
of et 2714 A7l WA Aow weEYch A 2001). B wgere BAe su xu ol
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B A} =oflA= ol v wEF7} 68%, SSE m 2 Yoron WAL 145 ¢ m Ytk Kuk et al.
7} 42%7} Z¥7F fHAaEE BAskloh EgE HEAe] b (2002)2 1dAjel EY7lH]= 73—‘%0] T7AL Hrt wol
S oW W T HlE, R &dn] HlEgo] Hay PR E T SF¢I Kwon et al, (2006)2 E7|H|:=
< v, vy, geiE 9 Ao dAe] SrbEY o m’g 228 o] W B¢ ‘%*Xﬂa: Sh= 2ol AL
WA ool =obA AuA7E Wobx|A Ht}h (Lee et 2 fostttar siglen 1002 7k A9 &
al., 2006). AFFHEY THAHEE B9 AE Fol 12% ks Aelony & E9ole +o4do]
F7F 10.5%%2 FAHE 0.7~2.9%0) Hlg] folHoz = Qltkal 3lgich, E3E, Song et al. (2006)2 7]A oY
Sou RAe Ae P fole 2 Aok Rl WA ol Basul ARUEA 406 m e of W &
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Table 4. Ealy rice growth, disease, and insect pest as affected by different plant covers.
Plant cover' Plant height SPAD Planthopper Sheath blight
cm Value No. 20-plant'1 %
Control 62.6a" 33.5b 65.3a 10.5a
NTNT 51.6¢c 34.2b 4.8b 0.7b
NTRS 49.4c 33.1b 9.6b 1.0b
NTHV 51.6¢c 34.1b 6.5b 2.9b
NTRE 49.6¢ 34.0b 5.8b 2.2b
NTRY 51.7c 33.9b 4.0b 2.2b
NTCV 57.2b 36.0a 3.4b 2.9b

" Control: conventional tillage with chemical compounds; NTNT: no-tillage no treatment; NTRS: no-tillage amended with rice
straw; NTHV: no-tillage amended with hairy vetch; NTRP: no-tillage amended with rape; NTRY: no-tillage amended with
rye; NTCV: no-tillage amended with Chinese milk vetch.

* Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan's
multiple range test.
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Table 5. Weeds occurrence as affected by different plant covers.

T

Plant cover Monochoria vaginalis ~ Ludwigia prostrata  Rotala indica  Aneilema keisak Others Total
Dry weight g m’
Control 14.5a" 0.0c 0.0c 0.0c 0.0c 14.5¢
NTNT 16.6a 1.9b 2.5a 3.5a 8.7a 33.2a
NTRS 16.5a 4.6a 1.5b 3.1a 10.2a 35.9a
NTHV 13.9a 1.3b 1.4b 1.2b 9.3a 27.1b
NTRE 15.9a 1.3b 1.8b 2.6ab 4.5b 26.1b
NTRY 19.0a 1.0b 1.1b 2.1ab 4.6b 27.8b
NTCV 12.0a 1.4b 1.0b 1.0b 3.0b 18.4c

" Control: conventional tillage with chemical compounds; NTNT: no-tillage no treatment; NTRS: no-tillage amended with rice

straw; NTHV: no-tillage amended with hairy vetch; NTRP: no-tillage amended with rape; NTRY: no-tillage amended with

rye; NTCV: no-tillage amended with Chinese milk vetch.

* Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan's

multiple range test.
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Fig. 1. Change of soil pH as influenced by the applica-
tions of rice straw, and cover crops under different tillage
systems; Control: conventional tillage with chemical com-
pounds; NTNT: no-tillage no treatment; NTRS: no-tillage
amended with rice straw; NTHV: no-tillage amended
with hairy vetch; NTRP: no-tillage amended with rape;
NTRY: no-tillage amended with rye; NTCV: no-tillage
amended with Chinese milk vetch. The variation represents
standard enor (#=3).
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Fig. 2. Change of soil organic matter as influenced by
the applications of rice straw, and cover crops under di-
fferent tillage systems; Control: conventional tillage with
chemical compounds; NTNT: no-tillage no treatment;
NTRS: no-tillage amended with rice straw; NTHV: no-
tillage amended with hairy vetch; NTRP: no-tillage
amended with rape; NTRY: no-tillage amended with rye;
NTCV: no-tillage amended with Chinese milk vetch. The
variation represents standard error (n=3).
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Fig. 3. Change of soil available phosphate as influenced
by the applications of rice straw, and cover crops under
different tillage systems; Control: conventional tillage with
chemical compounds; NTNT: no-tillage no treatment;
NTRS: no-tillage amended with rice straw; NTHV: no-
tillage amended with hairy vetch; NTRP: no-tillage
amended with rape; NTRY: no-tillage amended with rye;
NTCV: no-tillage amended with Chinese milk vetch. The
variation represents standard error (n=3).

LA
=
1

---&-- Control
- NTNT
- NTRS
- #---NTHV
- NTRA
ke NTRY

40 |

30

Soil NH,-N content (mg kg')

10

13-Apr 13-May 12-Jun 12-Jul 11-Aug
Sampling date

10-Sep 10-Oct

Fig. 4. Change of soil NHs;-N content as influenced by
the applications of rice straw, and cover crops under di-
fferent tillage systems; Control: conventional tillage with
chemical compounds; NTNT: no-tillage no treatment;
NTRS: no-tillage amended with rice straw; NTHV: no-
tillage amended with hairy vetch; NTRP: no-tillage
amended with rape; NTRY: no-tillage amended with rye;
NTCV: no-tillage amended with Chinese milk vetch. The
variation represents standard error (n=3).
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2007) A=z EE7} o} (Park et al., 2002)
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under different tillage systems; Control: conventional tillage Al sior & Aos wEHI Toyo AuiA= 42
with chemical compounds; NTNT: no-tillage no treat- e A2 F7F 79.99] #A2 TP w3l 7L @
ment; NTRS: no-tillage amended with rice straw; NTHV: olgl¥|x] 79.2, FAg 78.0, A 77.9, W 77.2,
no-tillage amended with hairy vetch; NTRP: no-tillage o 771 W WY 7419 o7 vehdrh o]} Ak

amended with rape; NTRY: no-tillage amended with rye; _ -

clul R Fleko. 3la) o]

NTCV: no-tillage amended with Chinese milk vetch. The %101 e Res v e 7.4%, A 7.2%, 29 7.0%,
variation represents standard enor (n=3). Sof=HIA] 6.6%, *==F 6.4% H A 6.3%2] =O

Table 6. Yield, yield components, and milled rice quality as affected by different plant covers.

i i i ili Milled rice qualit
Mg ha’ % g % %
Control 4.30a" 12.6a 68.2a 89.4a 19.3b 74.1b 7.4a 4.5ab  6.labc  89.0ab
NTNT 2.13¢ 10.5b 60.3bc 73.2b 19.8ab 78.0a 6.3d 4.8ab 7.4a 85.2bc
NTRS 2.20c 10.8b 57.5¢ 73.7b 19.9ab 79.9a 6.6cd 3.1b 3.3d 91.3a
NTHV 231c 10.8b 63.6abc 69.9b 20.1ab 79.2a 6.3d 43ab  52¢c 87.9abc
NTRP 2.34c 10.8b 63.1abc 74.6b 20.0ab 77.1a 72ab  49ab  S.lc 86.6bc
NTRY 2.13¢ 11.1b 60.7bc 70.6b 19.9ab 77.2a 7.0bc  43ab  5.5bc 87.1abc
NTCM 2.69b 11.0b 64.6ab 73.5b 20.4a 77.9a 6.4d 5.7a 7.3ab 84.2¢

" Control: conventional tillage with chemical compounds; NTNT: no-tillage no treatment; NTRS: no-tillage amended with rice
straw; NTHV: no-tillage  amended with hairy vetch; NTRP: no-tillage amended with rape; NTRY: no-tillage amended with
rye; NTCV: no-tillage amended with Chinese milk vetch.

* Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan's
multiple range test.
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