LR REE F21E £ 18k (1976)
J. Korean Soc. Crop. Sci. Vol. 21, No. 1:43—51

RERFRMFEL et R

HEMMTTOKOT RRCE R R

E%%Wgﬂ“?ﬁf%@

BEE - BN -

SR - BEW - TR - RWE

%it%ﬁ BT

Studies on the Improvement of RiceCultivation in the
Ili-drained Paddy Field

II. The Effects of Fertilizations and Planting Densities on Growth and
Yield of Ricein the Underchannel Drainage.

Y.8.Goo, S.P.Nho, C.J. Whang, J.S. Nha, J.B. Lee, & J.Y. Jung

Jeonbuk Provincial Office of Rural Development.Iri, Korea.

ABSTRACT

Marine deposite soil was studied to evaluate mor
ohological changes of paddy rice under subdrainage
control. The content of organic and inorganic mate
rial were low at high temperature in the mid-sum-
mer. This soil lacked air and accumulated more H,
S. Thus rice root was rotted with high infection of

virus and insect and yield was relatively low.
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Fig.1. Profile of Sub-drainage
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Fig.2. The changes of soil-profile after drainage
control
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Tablel. Comparison of Culm length, No. per m?% and

drainage cantrol part.

effective tillering ratio under different

—_— ——
\\\ _ \NEPW(.M\“O@ 14 20 2
- - Planting density ™.
\\Su\weyd;te >~ Iriinage <‘Hﬂ3'3m2) 60 | 80 | 100| 60 | & | 100| 60 | 80 | 100
Items T - \\\ ‘
| Tul, 5{ sub-D| 46.7| 47.7| 46.8| 47.4] 47.3 46.6 48.4) 47.0 47.3
‘ Non-D| 46.3 44.8 46.0] 47.8 48.5 48.4] 48.9 47.0
9{ SubD| 48.6 49.0/ 49.1 50.8 50.7 49.2 5L4 5.2 52.0
Culm length(cm) Non-D| 48.4) 48.4] 47.1 50.5 50.2| 50.4) 51.9| 51.8 52.1
16 { Sub-D| 54.6| 55.9 56.0 56.4 56.8 55.7 58.9 57.5! 57.9
Non-D 55.9 56.5 57.9) 58.7 57.7 53.8 60.7 60.1
sep.w{ Sub-D| 59.3 60.8 60.8 61.0| 61.4 61.0| 61.5 61.6" 61.6
Non-D| 61.5 61.6| 60.8 62.8 61.9 61.2 62.5 62.9, 62.4
Sub-D| 402 490 522 425! 464| 591 489 528 595
No. Panicles(no/m) | Jul. 5 { NonD| 362 411 425 335 401 524] 350 447 500
Sub-D| 395 495 530 445 466 591| 508 587, 609
9{ Non-D| 366 434| 451 377| 432 524 411 522 554
16{ Sub-D| 380 481 518 420l asg) 591l 514 584l 603
Non-D| 386| 411 461 382 444| 515 414 524 509
Effective tillering ratio(%) { Non-D| 288 332 382 207 339 404 331 421 436
Sub-D| 89.4| 78.2 73.7| 8s.6| 77.7 71.7 87.4 77.0| 77.2
561’40{ Non'D 75.8 74.7 73.6 74.8 70.2 68.0f 70.0 65.3 67.2
Sub-D: Sub-Drainage Control part( ) Non-D: Non-Drainage Control part( )

Table 2. Chemical properties of irrigated and percolated water.

Ttems off ‘ M Py0s K,0 Ca Mg ] Na I Si0z
Treatments (PPM) (PPM) (PPM) (PPM) (PPM) (PPM) (PPM)
Percolated water 9.8 0.28 0.7 5.85 27.6 13.96 44.16 0.25
Irrigated water 9.1 ' 0.16 l 0.7 4.68 16.8 6.34 11. 96 0.06

Table 3. Camparison of No.of spikelets and ripening ratio under the differents drainge control part.

Treat N-Applied (kg/10a) Planting density(hill/3. 3m?)
m‘e?xats Survey items I
5 | 2 | = 60 | 80 100
No. of spikelets (102/3.3m?) 333 368 375 341 368 386
Sub-D Ripening Ratio (%) 71.5 71.7 67.1 72.7 72.1 65.5
Yield (kg/10a) 651 701 721 652 660 745
No. of spikelets (10%/3.3m.2) 387 358 430 364 406 405
Non-D Ripening Ratio (%) 57.6 57.3 54.7 60.0 54.8 54.8
Yield (kg/10a) 639 655 609 620 632 651
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Table 4. Comparison of LAI under the different drainage control part.

N-Applied (kg/10a)

Planting density (Hill/3. 3m?)

Treatments | 1
5 | 20|

25

i 60 | 80 | 100

Sub-D I

4.6
Non-D

4.9
4.4

4.3

5.9
5.8

6.1

4.2
5.6

5.0
4.1

4.7
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Fig. 3. Crrelation between spikelets and LAI at

headingstage
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Table 5. Contents of N.

9=t
AR R EEEEROCADES 29 #49 2o
FEY k3t LI B&tEl 400Cal/cm?/
day®] 7§ EEBEERE 9.0z 300Cal/cm?/
dayel A = 682 100Cal/cm?/dayel A& 4EEHZ
st eul 88 15874 #E B HEHEE 300~350
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K:0, Ca0, and MgO of paddy rice plant at the different stage (%)

Items N K?0 Ca0 MgO
Sampling Stage M.T.SI NS | NaSM.T.9 HS [Ha.s MT.§ NS |HaS[M.T.§ HS | Ha$
sub-D| 3.01] 237 1.02 2.65| 1.57 0.64] 0.34 0.66] 0.75 0.2¢ 0.27] 0.15
15{Non-D 3.26 2.99 1.24 2.88 1.94 0.73 0.31 0.63 0.69 0.24 0.24] 0.13
N-Applied | o, (|Sub-D 2.44) 1.08 2.45 1.48 0.65 0.30 0.79] 0.88 0.25 0.29 0.18
(kg/10a) {Non-D 3.89. 2.78] 1.64 2.84 1.55 0.75 0.31] 0.69| 0.72 0.25 0.26] 0.15
2O{sub-D 3.20 2.28 1.23 2.80] 1.35 0.64] 0.39 0.68| 0.74] 0.27] 0.20| 0.17
NonD| 3.83 2.87 1.40 2.96 1.47 0.79 0.32 0.63 0.72 0.2 0.28 0.16
6O{Sub-D 3.16 2.64 1.19 2.72 1.60 0.34 0.71] 0.78 0.26 0.29] 0.17
' Non:D| 3.41 3.03 1.31 3.00 1.66 0.79| 0.31 0.65 0.75 0.24] 0.26 0.14
glear?sti‘t‘;g SO{Sub-D 0.35 2.51] 1.49] 2.73 1.33 0.72| 0.85 0.26| 0.28 0.17
(hill/3, 3m?) Non-D| 3.95 2.28 1.90 2.92 1.51 0.78 0.32| 0.65 0.69 0.25 0.26] 0.15
100{sub-D 33| 2.300 1.24 2.43 1.11 0.66| 0.38 0.69 0.74 0.26] 0.28 0.17
Non-D| 3.56 2.84| 1.48 2.77] 1.51 0.70, 0.30 0.64 0.69 0.24) 0.26| 0.16

M.T.S: Maximum tillering stage

N.S.: Heading stage

Na.S: Harvesting stage



Tabie 6. Comparison of NAR and chlorophyll contents under the different
drainage centrol Items Treatments

N-Applied (kg/10a)

Planting density (hill/3.3m?2)

i
|
Item I
Loment g 0 | o0 | s | 100
. | '
NAR (g/3. 3m?/day) | subb| 031 { o040 | 038 | o029 | 036 | 039
Non-D 0.35 0.30 0.26 0.31 0.34
- Chlorophyll contents(mg/gr.F.W)i Sub-D 5.2 6.7 : V.6 .2 5.8 6.5
| Non-D 5.9 1l w3 6.1 7.1 7.0

Z(NAR)3} Chlorophyll Contentd 2= 63 2ot
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Tible 7. Distribution of roots under the different drainage control part.

Dry weight of roots (g/hill)
Culturing method Treatment
0~5cm 5~10cm 10~15cm 15~20cm
{ Sub-D 51.0 17.2 7.3 4.5
15 Non-D 47.6 15.5 6.9 3.0
. Sub-D 62.1 18.9 10.3 4.3
N-Applied (kg/102) 20 { Non-D 4.7 14.0 4.9 2.8
{ Sub-D 60.9 33.5 10.2 4.2
Bl NonD | 5.4 22.0 6.9 2.0
Sub-Dhill/
60 { 3. 3m2 55.1 16.2 7.4 3.8
Non-D 46.3 13.3 5.5 2.2
. _ 80 Sub-D 65.0 27.1 10.4 4.8
Planting Density { Non-D 55.8 21.1 7.3 2.2
100 { Sub-D 64.1 26.3 10.1 4.4
Don-D 43.6 17.1 5.9 3.4
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Tible 8. Oxidationi activities of roots by e-naphthylamin in different drainage control
Maximum tillering stage (r/g F.W/hr)

Milky stage
N-Applied (kg/10a) Planting density '
Treatment
15 20 l 25 60 80 | 100
1 . |
Sub-D 60. 81 58. 31 27.71 64.11 62.21 52.11
21.7 59.3 32.6 19.6 26.9 ] 35.4
Non-D 61.11 53.01 ~40.91 54.41 49.01 49.61
12.2 2).0 15.2 8.8 19.3 19.4
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roots and brown rice yield drainage control
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SUMMARY

An experiment was conducted to evaluate morph
ological response of paddy rice in marine deposit
soil and effect of sub-drainage system in this poor
draining soil. The results were summarized as foll-
ows:

1. 32mm of vertical draining a day after the max-
imum tillering stage caused fast leaching of nutr
ients and resulted in poor growth of rice for 15
20 days, showing shorter culm and less number
of spikelets as spikelets as compared with non-
drainage control. However, drainage furnished air
to provide favorable soil environment forfice gro
wth at the late stage.

2. Sub-drainage, as compared with non-drainage
control,shortened about a week to reach maximum
tillering stage. In other word, non-drainage dela-
ved tillering stage and lengthened heading duration
which might in turn be subject to low temperat-
ure.

3. Leaf blade of rice plant grown on sub-drainage

control part contained relatively less N and K,O



content, on the contrary, a little higher contents root activities, particularly, 15kg/iCa of nitrogen

of CaO and MgO. and 100 hills/3.3m? on non-drainage treatment.
4. Rice plant on sub-drainage treatment increased 6. A highly signiﬁcant correlation between the root
net assimilation rate from heading to harvesting activities and ripening ratio in both treatment
stage. Increasing plant density favored this trend. was observed. On sub-drainage treatment, root
However, chlorophyll content was higher on non- activities was closely correlated with yield compo-
drainage treatment in accordance with an increa- nents and net assimilation rate.
sing of fertilizer application. 7. Sub-drainage treatment yielded 21% higher than
5. Root activities tested by Na oxidation method that of non-treatment. To assure stable higher
showed higher on sub-crainage ‘treatment than yield, in this kind of poor soil, it is recommend-
that of non-crainage part in both the maximum able to plant 100 hills/3.3m? with 25kg/10a of
tillering and milky stage. A heavier fertilizer nitrogen fertlizer.

application and a denser plant density increased
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