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Stﬁdy on the effects of crop-yields under subsurface

‘drainage system in the water-logging paddy fields

= XK ®/-£ B B
Seung Duk Suh, Cho Ung Kim

Summary.

Subsurface Drinage Problems arise from many causes. Flatland tends to be poorly
rdrained, particularly where the subsoil permeability is low. There are many wet areas,
however, where there is no evident connection between the area of seepage, or a
high water table, and the topography of the site. High water tables may occur where
the soil is either slowly or rapidly permeable, where the climate is either humid or
arid, and where the land is either sloping or flat.

7 “This study is to bring light on subjects relating to increasing yield of crop and
possibility of double crops a year in water loggmg paddy fields. Obtained results
are briefly summarlzed as follows:

1. Effect of crop-yield in the plot A resulted 20, 2 percent higher than the ordinary
plot with yield of brown rice. '

2. Possibility of double-crops a year is investigated. Effect of the barley producnon
of the test plot resulted 168, 2 percent higher than the other uplands near test plot
with the yield of 1977 production and it is 3,8 percent higher compare with the
yearly yields.

3. Decreasing depth of water level was measured - 23, 9mm per day and 14, 3mm
- per day at the test plot and ordinary plot respectively and the amounts of subsurface
drainage measured 30mm to 35mm per day. It is required that the relief well should
be controled carefully and adequately. '

4. Mean depth of ground water levl was measured 0. 4~0.5m regardless the width
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.of corrugated pipe. It is significémtly lower thanthe ordinary plot (0. 15~0. 20m)

5. The ground temperature of the test plot is higher 1 degree of centigrade or
more than the ordinary plot and soil moisture content of the ordinary plot is higher
12.4~.27. 8 percent than the plot reversely. There should be a relationship between
rising of ground temperature and soil moisture,
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Fig. 1. Situation map of test plot.
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Table. 1. Suction pipe (Corragated)

‘ 75X 50 “ Socket of different diameter (m/m) |

e Pipe |Outside |Inside | Effective | Slot
Lh, BEREET % diameter, diametenI Length size
name (m/m) (m/m){ (m)| (m/m)
1) HBE
50m/m 51.0 45.0 100.0 |1.25%5.6
AHES RBBE omxesns RS 2849 /m| | |
Table. 2. Collecting pipe
Pipe Outside Inside Thickness Standard- Sta_ndard
diameter diameter length weight
name (m/m) . (m/m) (m/m) (m) (gr/m)
75m/m ’ 89.0 ] 8.0 | 3.0 ] 4.0 l 1,159
Table. 3. Connecing pipe
Socket type A ' 50m/m ” 90° bent Pipe |  som/m
7 B l " ” Standing .pipe cap ‘ "
Pipe cap ” ” Socket of Same diameter ; 75m/m
Y.T. Pipe (m/m) 75% 50

&
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Fig. 3. PVC pipe, Lucky Co. Ltd. made.
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Table. 4. Slope, velocity and discharge in each pipe.
[ \ | ! i ! ;
IS)IISS L L . 1] L I 1 1
oy T 100 2067 | 5000 | 400 500 <00- 700 €00 300 1 T000
(m/miy o | J % } / 7
ST IVm/sec) | 0:338] 0.207, 0.193 0.167, 0.1¢0 0.137] 0.127] 0.119, .0.112  0.105
(45)"'§Q(mer/s) 0.536% 0.379, -0.307| 0.268 0.256 0.219, 0.202] 0.190, 0. 1781, 0.169
89 | | o.94dl  0.667] 0.545 0.472 0.450 0.385 0.357] 0.334 0.314) 0.298
(83) j 1 5.105{ 3.€09) 2.945) 2.552 2.435 2.033 1.930| 1.807] 1.700 1.613
114 ‘ g 079 o 645. 0.559] 0.500] 0O 456 0. 42 0.396 0.372 0.353-
Qo7 t 10.048 7.105 5798 024] 4.492] 4700 3.798 3.557 3.346 3.175
140 | 1.230 0.905 0.738 0.640{ 0.572 0 szzi 0.484| 0.453  0.426] 0.404
(3! | 17.207, 12186 9.946 8.619 7.704& 7.032  6.516 6103 5.740 5.447
165 | | 1425 1.008 0.822) 0.713) 0.637| ;2‘l 0.539/ 0.505 0.475 0.450
(154), | 26.533]. 18.759, 15.331) 13.267 11.861 10. g2 10,029, 9.392 8.836 8.835
(. ) : Inside diameter of the pipe (ready made)
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Table. 5. Meteorological factors (weekly) 1974, 4~1977. 7
Factor Mean (CC)| Mean Max. | Mean Min. | Mean Mean sun Rainfall
temperature| Temp. (°C) | Temp. (°C) humidity(% )ishine hour(hr) (mm)
week l76~77~a:?;;" 76~77| an. ‘i76~77’ an. t76~77! an. [76~77| an. 76~77‘ au.
1976 4. 1~ 7 8.8/ —10| 15.3 —0.9] 2.5} —1.5 53 —7; 8.8 1.6 - —|—20.0
4. 8~14 | 116 - 0.50 17.3 —0.30 7.1 1.8 44 3 620 —1.5 34.7] 25.0
4.15~2.1 | 13,9 1.4 2020 0.9 8.4 20 60 1 6.8 —1.3) 6.5 —8.7
4.92~28 | 14.9]° 1.0/ 20.3) —0.4 9.7 1.7] &0 -—1| 57 —2.0 10.4f —4.0
4.29~5.5 | 12.6) —3.1) 17.0] —5.4 8.7 —1.2]  ¢8 5| 3.5 4.4 45.1] 31.3
5. 6~12 | 16.3 —0.7| 23.8 o 5.8 —1.20 56 —7 9.7 1.3 8.8 —5.6
5.13~19 | 16.6| —0.8/ 23.3 —o0.8/ 10.8 —0.8) - 54 -9 7.7 —0.2 166 2.2
5.20~26 | 20.3 1.9 27.2 1.9 14.3]. .7} 64 of 78" —1.0| 8.4/ _g.2
5. 07~6.21 20.6] 1.00 26.90 0.6 153 1.6 62 —2 55 —3.1| 1.8 —9,1
6. 3~ 9 | 20.5 0 25.8 —1.2 15.3 0.4 &8 4 5.2 —2.90 84.5| 66.0
6.10~16 | 21.4) —0.1| 27.3] —0.7] 16,6/ 0.4/ 65 —2 7.4 0.6/ —|—-26.3
6.17~23 | 21.8 —0.3] 26.3 —1.7} 18.4 1.1 68 —2l. 3.9 —3.2 6.2_23.4
6.24~.30 | 23.0 - 0.2| 29.2 1.3 18.1] —0.6] 61 —13- 8.5 2.6  2.0/—44.4
7.1~ 7. 19.8] —41] 2401 4.3 16.2) —3.6] 65 =11 41 —1.6 17.5|—46.0
7. 8~14 | 23.6| —1.0/ 28.6) —0.7| 19.6 —1.3] 8 -~ 9" 50 —0.9 13.8-27.7
71521 | 239 —2.1] 275 —3.¢| 21.3] —0.9| - 69| —¢| 2.7| —4.8 4.3-34.4
7.92~28 | 26.8 0.3 31.7] 0.1 22.3 —0.1 671 —8| 5.9 —1.5 8.4-—22.8
7.20~8.4 | 27.2l 0.5] 32.9 1.1 22.6 —0.5| 67| - —8 &4 —0.3| 69.7] 25.2
8. 5~11 26.2] —0.5. 31.1] —0.9| 22.8 o 75 0 4.4 3.1 49.1] 2,44
8.12~18 | 27.3] 0.9 33.30 1.3 22,90 o.5. &7 =7 72 —=0.7| 0.2]—18.6
8.19~25 | 26.2 0.6 30.2] —0.7] 22.0. 0,2 68 —I10 - 6.4 —D0.7{ 44.0] 2.1
8.26~9.11 21.9 —2.1| 25.3] —3.8] 19.1] —1.0/ .80 4 2.3 —4.l 41.6 —7.4
9. 915 | 19.8 —1:50 24.7) —1.7| 16.2| —1.2] 4 —11| 4.0, —2.4| 13.7—35.3
9.16~22 | 18.00 —1.4] 23.4] —1.7} 33.0{ —2.00 71| —4] 5.9 —1.4 1.3—33.9
9.23~29 | 17.9| —0.5 24.9/ 0.6 12.1| —1.5/.. 68 —6| 7.9 .20 1.2/—29.9
9.30~10.6| 16.4) —0.5/ 22.6 —0.4] 10.9] —1.2 = &7 5/ 5.9 —0.9] 2.0 —4.1
0. 7~13 | 1700 1.9 23.3) t.4f 270 2.9 ¢7| —2 47 —2.8/ .01 —8.4
10.14~20 | 16.5 2.4 23.7] 3.1] 10.8 2.2 68 —2| 6.5 —0.3] 185 —6.2
10.21~27 | 12.9] 0.4 19.3 —0.2| 7.2 0.7 . 63  —3 6.4 —V 1.9 9.2
10.28~11.3] 9.1 —2.2| 16.00 —1.9| 3.0 —2.4] 57| —12 6.5 —0.7| ‘1.1 5.9
1. 4~10 0.6 —0.6| 17.1] 0.4 3.3t —1.4]. 4| —30 6.2 —0.8 2.1|-—3.7
N.11~7 a8 —2.9 8.8 —5.0 2.0 —0.4 60 —¢ 3.1 —3.3 167 5.4
11.18~24 2.6/ —4.1| 8.4 —4.6] —1.8'—3.0] . 61| =7 7.6 1.4l 0.9 —6.6
11.25~12.1] 2.8 —2.11  7.4] —2.6| —1.5| —1.8] 54 —13[. 6.0 0.5 . 0.0 —6.0
12. 2~ 8. | 4.5 1.7 9.8 1.5 0.2 2.1 74t - 11 3.2l =32 11.2) 7.0
12, 9~15 2.2, 0.4 8.7 1.6 =211 1.1 67 6l - 59 —0.5 — —7.0
12.16~22 | 3.7 2.9 9.9). 3.9 —0.8 2.9/ 65 4 a4 —=1.7) 1wl 7.9
12.23~29 | —3,2] 3.7 1.2 —4.0 —7.0} —3.3] = 57| =5 4.7 L1 0.2] —6.1
1977 12.30~1.5 | —6.4| —5.8| —1.7| —5.81—10.20 —5.3 44 ~—13] 5.5 1.5/ 0.0 —5.6
1. 6~12 | —1.8 —0.1]- 3.4/ 0.1 —6.9] —0.7] 60 2. 4.6 —=1.7| 0.0 —3.7°
1.13~19 | 3.9l —2.1| . 0.7\ —2.6] —7.3 —0Q.9| = 69| —8. &8 0.2l —l—6.2
1.20~26 | =1.3 0.5 3.4 0.0]'—6.0 0.4 " 38 2 4.8 —2.0 0.2 —2.6
1.27~2.2 |  5.4{ —4.2] —0.6] —5.0i—10.0] —g.7| 37| —20 1.9 1.2 o= =7.7
2. 3~2.9 | —2.7 —2.11 22| —2.4f—7.7] 2.6 47| —i2 5.7 —1.0| 0.0} —5.2
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2.10~16 | —1.6 —1.8  4.6] —0.8] —6.9] —2.6] 48 —10] 4.9 0.4 = —6.1
2.17~23 | —0.8/ —1.68 5.9 —0.7] —7.8/ —3.5| 41| —13 7.4 —0.4 0.0 —3.8
2,24~3.2 | 8.8 5.6 16.6 7.7 2.7 4.7 53 —4 4.5 —2.3 7.6 —6.4
3. 3~ 9 4.2 0.5 1070 1.5 —2.3 —1.3 48] —i0] 82 1.5 _1 —8.9
3,10~16 7.00 2.2 1310 2.3 2.9 3.6 52 =5 48 2.6 17.2 7.4
3,17~23 9.7) 3.0 152 2.2 50 3.9 67 8 4.6 —2.6 10.1] —=3.9
3.24~30 7.4 —0.2) 12.5 —1.1] 3.4 1.3 58 —i 47 —2.4 16.5 3.5
3.3I~4.61 11,70 2.1 19.6] 49 5.1 1.4 55 —4 8.5 1.0 43.7) 29.2
4, 7~13 | 13.1] 2.2 18.4 1.0 7.8 2.6 59 2 4.0 —3.5 6.9 —8.9
414~20 | 147 2.5 20.9) 2.0, 83 2.1 56 —2| 68 —1.3 23.9/ 10.0
4.20~27 | 15.8] 2.1 21.20 0.7 1] 3.4 60 2l 6.1 ~—1.5 82.9 ¢8.8
4,28~5.4 | 157 0.2 2.5/ —0.7 10.4 0.8 58 —& 7.4 —0.5 11.2} —3.3
5. 5~11 | 18.6] 1.8 26,3 2.6 1.2 0.3 48 —15 9.5 1.1 0.0—13.3
s5.02~18 | 19.4 2.1 26,6 2.5 11.8] 0.4 - 55 -7 9.7 1.8 10.7) —5.1
5.19~25 | 19.0, 0.8 254/ 0.4 13.1] 0.6 - 58 —6 65 —2.1 . 6.1 —8.4
5.26~6.1 | 1970 0.3 23.9) —2.3 1630 2.7] 72 8 3.3 —5.3 43.8 3.8
6. 2~8 2.4 3.0 29.¢] 2.7 129 3.l ez —2 9.6 1.6 12.7, —6.1
6. 9—15 | 21.7| 0.3 27.5 —0.5 7.1y 1.2} 63 —1.8 31.6 6.1
6.16~22 | 18.7| —3.3 23.4 —4.7| 14.5 —2.8] 63 —7| &9 —0.3 0.5—21.1
6.23~29 | 22.4] —0.3] 28.1| 0.2 17.9 —0.6] 68 —& 5.3 —0.7] 7.2—45.0
6.30~7.6 | 26.0] 2.63 0.0 1.8 22,9 3.3 72 ~5 3.7 —1.9/ 17.31—42.8
7. 7~13 | 25.8] 1.3 29.3 o 2.1 23 7] —5 22 —3.8 24.3-103

Table. 6. Amounts of subsurface drainage (mm/day)
Date & Sepﬁ ‘
. Mean
Time 10 1 12 13 14 15 16 17 ]8! 19 20
Amounts| g0 | 75| 70| -ss| 3| el 2| wu| o 8| 7] 380
10% I 3) WAKE
5| | F A Tabold WBAE (kAR oSt M
=2 gKEHIES %kEe HES fEL&Re) Z
2r : dE e BEste NA FEKERESRZ 22

~10 % ERz EiEssl ABREAe MEERE LD B

b3 | s zzes omoam, A8 AAAA WEHS

5t ¢ = 50mm per ' t}, fE®e cobg Table 73+ Fig. 113 2o},

g q=40 - day

§2r 332 Table. 7. Estimation of decreasing water

' Date
b \9.1o~15| 16~20 21~25[ mean
- Plot
' Plot A | a8l 203 1970 239
i l ' B 30.0, - 17.8 173 217
00“—205 =g G 2.0-00 5% 00 ! ordinary P. 18.0] 12,4 12.3 14.3
area ( m#)

Fig. 10. Relation between drainage-amauni
and basin area :
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Tabie. 8. Change of Ground water level
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Fig. 12. Ground water level observation welk
~and illustration,

+ FLoz WY BKESL 20me] L F—
Mo 2 65503t BkEo2de $.LAHq 1,
2,3,4,5mA o E¥ 5AY 10N BEAE AR
3kt (Fig. 4, Fig. 12 4=)

HTFKN BERILS Table 80 4 2iubst 7o
F4dele e AdEAE debfon bHE W
v Hestd TR 99 solrh W kM B
B TR BEWEE A 27 e wat AR
E dehi okt gokaEsl e A ke &
Astte 44¢ e WAt 83 A PR
BHEEKRES F$F0 Tk ETFA 445
Az FF¥do] £9 AL Ao Asey @
%ol BKELA 5m A &AM 0.37mY =
Im ZARF] AL 0.45mE Y4 FL Hol 77y
vl st HTKE: THEtbE ZBEHEC] A 2o] 1}
ehutch, s KBS HEEY MK
£ &9 FEREEAE Ve Ao —FE
TRILE dehiA o BEZSA S #EH]
Ashed KRS HBES B TR BUKESS B

Date & time Sept-| - i Diffe-
11, | ' | Tence
: 10 | 10 |12 | 13 [ 14 | 15 | 16 | 17 | 18 | 19 | 20 |between
situation (m) i "~ iMax&Mim
" 0.87) 0.80, 0.73 0,65 0.58 0.54{ 0.51| 0.48] 0.46 0.44]- 0.42 0.45
2 0.88 0.81‘ 0.75 0.70 0.65| 0.60 0.57| 0.54 0.52 0.49| 0.48) ~ 0.40
3 0.90, 0.83 0.77) 0.73) 0.73| 0.67 0.62 0.58 0.55 0.52 0.50 0.40
4 0.94] 0.85 0.80] 0.76| 0.73] 0.69 0.67| 0.63] 0.611 0.58] 0.52 0. 42
! i
5 0.95 o.s7i 0.82] 0.78 0.75] 0.72-0.71| 0.70] 0.65 0.61] 0.58  0.37
Mean . . 0.91] 0.83 0.77] 0.72 0.69] 0.64 0.621 0.59] 0.56 0.53 0.50
Difference between .‘ ' ‘
Max. & Min. 0.08, 0.075 0.19 013 0.17 0.18‘ 0.200 0.22] 0.190 0.21{ 0.11]
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e WBH F& 80 Aedoz Hmdo

232 dANFFE Adsdoey dAE 24
TAT BR AYT ke KBRS T B
7t slE A BAssicl BEY Bk BRE Q
BAZE Aol & Fage] Bou zE o
2RS4 A4 G ed Koo A
FH HREEE vlag N gug q3+
Ve & FFleh, 00 101,00

(Table 6, 8, Fig. 13 #=)
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Fig. 13. Relation between drainage amount
and groundwater level.

5 #iE % ekk

Bkel wtEE iR R SKEE Hokike A
BRE AF2 WEFRY) W Eol HFHET 10cm
WAL BESR 2 BHe SEEKE, #54
71, € FEHENE dRer AdNE oA HER
FANA 2m, 4m AA]H 22} F4sd WL
Ho2 AYEY #sich,

A& Table 9~11 Fig. 14~163 7t}

FRGoe 7. 21938 7. 2547t 5HAED A
4 1048 144 FReile] AH AFLEe 2FT
TH & 248 YFNE 42T Aojo ZBR F
FHl & 7. 259 A4 41.2% 7. 219 53. 5%
&, A 7. 259 28.04°Ce} 7, 219 27.1°C2 4,
e Fob Fulol A 27.8%9) kg, 2T A
2A4E 1.6°CH F4ad® 2okt & FY4s]
e ¥rulolA 23.3%79 Fede], 28z 1,2°C
g A2ATE BRZ B dE 12.4%29 5
¥ P4 29tk ¥ Ao akid Kl
Alste 44 dedo A3 2% @RS AL
o ETE ol 24 Hkel LEHES 7HA 2ol et
EEH4o e A5t 10cme] A 1,6°Co A& asz
E HAgeY ASHE AQAA ALY TEFEA

Table. 9. Daily soil moisture content & ground Temp. (mid, Summer Drainage season)
S Date July 21 July 22 l July 23 ! July 24 July 25
Factors 7 ;
PW T°C ] Cy | T°C | cx% ’ T°C | Ccx ’ T°C | C% | T°C | Cx
Om P, 01 52.6;  27.29 50.1 27.49 47.9 28. 04 42,8 28.11 39.4
2m ‘ ! 27. Ié; 53.4  27.26 52,6/ 27,44 48.8 - 27.55 44,4 28.04 41.5
4m ) > 27. 04! 54,5 27.10 51.20 . 27, 20. 49. 6 27.43 45, 4 27. 96 42,6
mean 3 27.1 53.5 27.20 51.3 27. 403 48.8 27.70 44.3 28.04 4.2
Ord. Plot , 26.70} 81.3] 26.44 75.2 26. 43| 72.1 26. 42 69.8 26. 40 65.1
Diff. .Of mean , 0. 4’ 27.8 0.8 23.9 1. 08} 23.3 1.3 25.5 1.6 23.9°
Table. 10. Daily soil maisture content & graond temp. (harvest drainage season)
\%iiept. 5 6 7 8 9
wl
Point of test ~| T ( C T ) C T ’ C T ' C T ’ L
Om f 25. 67i 51. 8 25.97 46,7 26,1 2' 42.2 26. ]O' 38.4 26.3 35,6
2m [ 25. 65; 52.9) 25.48 50.4]  25.21 49, 5 24,92 49.1 24, 68 37.4
4m l - 25.33 53. 4 25.08 51.2 24.97 50. 9 24, 64 50.4 24,33 38.6
meam i 25.55 52,7}  25.51 49.5 25, 43 47,5  25.22 45.9] 25.10 37.2
Ord, Plot | 24.320 751 2430 723 2422 66| 2020 ens o 16‘ 60. 5
Diff of mean | 1.23 2.4 1.2 22 8 1.2 s & 1.0 169 1.0 23.3
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Table. 11. Daily soilmoisture content & ground temp. (non irrigated season)
Date october 23 25 27 30 November 2
Factors —_— -
Point of test C c c C c
Om 48, 4 42.3 40. 4 38.2 38.1
2m 49.3 44,2 43.2 42.2 40.2
4m 49,6 44,7 44,10 43,9 42.2
mean 49.1 43,7 42.6 1.4 40.2
Ord. Plot 58.3 56.1 54,2 53.5 52.2
Diff. of mean 9.2 12.4 11.6 12.1 12.2
A9 Lt FPgRon Hof, 90w
Or ~ ordinar ot
| o °
£60 °
- 40
k3 2
40} : S ) above drain pipe
(] abowe drain pipe © 20 2 m from
4 mfrom
20
~ Oct. 23 25 27 30 Nov.2
Time in days

juy 2022 23 24 25
Time in days

Fig. 14. Daily moisture content (mid
summer drainage season)
<80 ordinary pot
2
E:
-~ 60
c
£
c
s -
-9 10
50 ;b;vsmm drcnr:p:pe
L L m .

sept. 5 6 7 8 9
k Time in days

Fig. 15. Daily moisture content (harvest:

drainage season)

Daily moisture content (nonirri-
gated s2ason)

6) FEEMK
FAGo ot nAL Ay, FE4A, +$E4,

R EEERS = 2Hed AgsA
EA T AQol e BAAN 2HA 0.6m, 0.8
moj tiate] AAP 1.0m ojo] A AL Bk
KOskl AR AAzEA A gl Awsidc,

g A 24 Ade AEFHE Qo 44
AAS AFar] s8] A—A92lA 2m, 4m,
6m, 8m, lom 7-A°2 AYstel $¥4F zAAsH
(Table 12 #2) 2m} 10my FHRto] <AAHA
got LA FlAE %A A Iomislz, FAZ
ol & 0.8m~1.0mE Fo| HgAen 4%}

¥4 Fugde A9 A9E F% 9 Lol
BAY ASHE 29 0.6m Zo)8) A% Bt
A 5.0~7.0m, 2EHEAH 60~8,0m AP ¥
Eof A 7.0~9.0m, 2 EFEo]A 80~10.0m, =

Fig. 16.
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EiRE A X RERGEK Aol (Pl olAe HR ML K@

Gz 0.8m A Aojol BHM LI EdzAGA 23 (7. 274)

77 6.0~8.0m, 7.0~9.0m, 8, 0~10.0m 9, 0~1]. R : 5. 2kg/10a

omolx 1.0m ZFolofAe =P 7.0~9.0m, 8 0~ 4 KEKRRBER

10.0m, 9.0~11.0m, 10,0~12.0m, o] = 1, 20m 3

oll A& - 22 8.0~10.0m, 9.0~11.0m, 10.0~ EAYE B3] MESHL KB LERRS
12.0m 11.0~13.0m, & W3z 3&¢ ¥4 9  °rF Table 12 R Fig. 173 2=

=t

2. KiAHREN 1000[ ias) T roushrice
84,86 iomid] brownrice
MF (1976 = EXNAFHES) —~ {1101
8 OO o [ 775.1 (1m0)
3. kIEREFE 1202) L
’ ey oo
7h. AR : 4F 208 BE __ 600} :
0.5 liter (3.3m*! 5] &) 2
 B#:i6A 7H e
. B#:6H 2 ool
—HEB 44X =
80/3. 3m*($%)
o REGEFEAEY FYRRE 2OOL
Ry gw
;i o} 0 i !
ZB ¥ BB 1,500kg/10a plot A piot B ord. plot
® & :6.9kg/102 Fig. 17. Comparison of crop yields in each
B ;& & :10.8kg/10a plot.
d 3712 :10.0kg/10a
SR 18 (6. 30) 5 ERUR HBAR
% :5.2kg/10a 7b & B EE 6% (RAEmels A9
Tabie. 12. Crop-yields under each test plot.
o Spec.| wt, of Ratio . R
1000 grains | of rough | Raotflo Yields Per 10a L
rough | brown | rice straw wt. of | rough rice brownrice
Plot rice rice to b.r. straw | yields | Index | yields | Index
depth ‘ width | gr. { gr. l % { % ! kg ( kg ( % \ kg ‘ %
2.0 19.3 15,3 79.4 136. 4 572. 8 781.3 110.9 620. 4 112.2
4.0 21.5 17.0 78.9 142. 8 503.1 781. 6| 102.0| 567.0 102. 5
Aplot 6.0 24.7 19. 4 78.7 145.9) 547.'5 799.0) 113.5 628.8 113.7
(40cm) 8.0 22.2 17.7 79.8 131.7 622.1]. 819.4 116.4 653.9 118.2
10.0 23. 0 18.3 79. 6 134.6 562.7 757. 4 107. 6 602.9 109.0
P 1 22.1 17.5 79.3 138.0 561.6 775.1 110.1 614, 5 1111
2.0 27.1 21.6 79. 6 166. 5 510.4) .849.9 120.7, 676. 5 122.3
4.0 21.1 16, 6) 78.6 136.9 512.0 750. 6 106. § 585. 5 105.9
Bplot 6.0 28.1  22.5 79.9 151.3 591.2| 8943 127.0| 713.8] 129.1
(80cm) 8.0 23.1 18. 5 79.6 156.2 533.8 833.9 118. 4 4663. 8 120.0
: 10.0 27. O] 21.3 78.8 134.8 678.3 914.1 129.8, 720.3 130.2
Fr 25.3 201 79.3 148. 4 565.1] 848.6 120. 5} 665.0] 120.2
Ordinary ] i i ] ] ;
in . 3{ 17. 78. é‘ 136,30 517.3 704 2[ 100.0 553, 1 100.0
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A3 =ZEX)
4 B KB BT RE
o, BEAE AEAYR EE Ay HE&
2} HEIES € ‘
N.P.K{ﬂgﬂ% 19, 1kg
A E 13] 3.5kg (28 A48
Azd L 120ke
47, 2algs] 38 44
LA '
B 11977, 6. 1
4 & % :367.5kg (%, K&)
LA LN
1D 779 % v
774 FE3AY] JFsE 137ke
AN YT 423 367.5ke
Z4de] 168.2% &
2) TEHKL
F3AY iy TrEaf 354ke
AY+ F& 367.5kg
Z5 3.8%4%
37 =
EAY ZE 92 ZEF TAIEER G o
Loz ol E JFsz =g 1976d
3004 e F3 Fo N EHY F29
AAL Fatstd F5FY A wune
FHRT NFaE TEHH W

I. #8 % 2%

FHBEWRE B3t dolA BRE Fe W&
BRe ZEFERZT AESA o2 BBSHE A
B E¥te #1Ee BB HEY wEH
g7k EEleke] ERESS LHARES |

AN S B AEE Gz gch. @ HOKMER

ol TR FHAA o= LB HEBRLSE &
Eite EEREEE BRIHA KTtk 2E2 £

o Fd BEEEE 28 FRRBOWY BRI

Ao s 8 o3 2o

. FHE EXHE 2 EEREE HEE
o BE(fcm)E ZEE/F 99z A% (80cm)E
ne 22 Uch

2, BEe A BEJ BF 65d ke wiou
HEEE Do 2R 239

3. BENERES HLE Hatd pEmME W
Z9 ol BEAAE A=A 102.0% HZ 116.4% &

A FF 110.1%8 ez AR A e #A 106,
6% Ax 129.8% =4 B F 120.5%9 HEE ¥
B9l oF,

4 REREE BHE 10040 #ad F4A

A A el BEIAE 102.5%~118.2% 2

A BE 1L1%Y BEHRE Yz AR A

T 105.9%~130.2% 24 BT 120.2% 9 Bl

RE debol BR dAZ AN BicEe o

e} AEE 20.2%, BRAIAE 11.1% 9 HiUksy

FE AFAL FHEBRL FH4 AAFS oA

Zo] 80cmEE # A g
EAS MR 2,4, 6, 8 lomAAdez A

Fed AlAds Aol BE3d HEHO

e gl 2E v gTKEEMNESRS I
BPRE ST EZBTN ¥ 80cm o] 4 ¢AZA
10mz 3ol ZESA o8 MFTHcl

6. “EMFS R RAMESEA Aol Aol By
SR UG EEMFES 367.5kg(R¥) o2 i
B 137kg (1977 =)ol Hesto] 168.2% 2] BULHy
Rt ZEapikeld 332 354kgel sl 3.8%
o BESHRE ot ZFE1E Kol BHAG,

7. REERL 1976 =5 KMWe = BHMEE
Shabol FEIH ool A LIEY BBRME R
AL ohvdted EMREREo] BIFE Hojg e
iR S S KRERTCl FHehe Hik
Aol ob+EAA glArh,

8. il %L 30~3mm/dayrt PEE gl et B
MEK, FURE R B TRKUBERES ERS
o KEAGE BRAA BTz F2 HKkB
B HRE AR E FES

o

9. BUKEE HRES FE HT 23.9mm/days} &

H92 HEES 4% 14.3mm/days}t HiH= Qe
whoole HTARMBES &R 24 FAL
gz ARAH WKERS KERAG LE

10. #TRKIE RAEEKEY B8 RkEY HIE
of AZEHel 0.4~0.5mF tehlen ol AT
Akl et me EE/ VEbgtert A A
£ods %ol For HWHES BHMTAKM 15~
20cmel] e dAE FTRORE B4t

11 #Es 2Kike BRI 24 gEe HEE
o tske] 1°Colle] B%tod 4kite RHE
Bl 12.4~27.8% 7} EoA oz A ol

'S Bole REAR A wBAHt.

12, Lit-o BREozRol AW S e & K
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